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Vaurens  BEJIOTI'JIA3OBA Upuna IlerpoBHa, BbICHIAS KATEroOpus

[Iporpamma pazpaboTaHa Ha OCHOBE

I[IpuMmepHas pabouass mOporpamMma OCHOBHOIO o0O0IIero o0Opa3oBaHUS « XUMH» OnobOpena pemieHueM
dbenepaabHOro Y4eOHO-METOANYECKOT0 O0BEANHEHNSI 110 00IEMY 00pa30oBaHUIO, IPOTOKOJI OT 27 ceHTsi0psa 2021 T.
Ne 3/21, Ilporpammsel s o0IeoOpa3oBaTEIbHBIX VUPEKICHUN K KOMIUIEKTY VYEOHHMKOB, CO3JIAHHBIX IIOJ
PYKOBOJICTBOM

O.C. I'abpuengua. OcrpoymoBa C.A. CnankoBa. XumMudg. ba3osselit ypoBeHb. MockBa. «IIpocserierue» 2020
(YKazaTh IPUMEPHYIO [IPOrpaMMy/IIpOrpaMMBbl, aBTOpa, M3AATEIBCTBO, MO U3JaHMs)
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Pabouyas nporpamMma no 610/10rMu BKJIKOYAET CJIeAyI0lIHe pa3ielibl:
1. TlosicHuTenbHAs 3aMKcKa

[Inanupyemsble pe3yibTaThl U3yUEHUs Kypca.

CopepxaHue Kypca XUMHUH.

Temarnueckoe mIaHUPOBaHUE.

Omnucanne yueOGHO — METOAMYECKOTO 000y I0BAHUSI.

[TakeT OLIECHOYHBIX MaTEPHAIIOB.

o0k wWwN

1. HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMMa Kypca XHMHH JJIi OCHOBHOHM IIKOJIBI pa3paboTaHa B COOTBETCTBUH ¢ DepepanbHBIM TOCyAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHJAPTOM OOLIEro oOpa3oBaHusA. B Hell Takke YUYMTBHIBAIOTCS OCHOBHBIE MJAEH W MOJOKeHUs [Iporpammel
pa3BuTHs U GOPMUPOBAHNUS YHUBEPCATBHBIX YIEOHBIX JEHCTBHM JJIsl OCHOBHOT'O OOIIETO 00pa30BaHuUA.

IIpenogaBanue y4yeOHOro Kypca «XvUMHH» B OCHOBHOH IIIKOJIE OCYIIECTBJSIETCS B COOTBETCTBHM C OCHOBHBIMH
HOPMATHBHBLIMHU JOKYMEHTAMHU U MHCTPYKTHUBHO METOAUYECKMMH MATEPHAIAMU:

1. ®enepanbhbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 obpaszoBanuu B Poccuiickoit denepariumy

2. [Tlpukaz Munnpocsemnienusi ot 22.03.2021 Ne 115 «O06 yrBepxknenun Ilopsimka opraHuzalii U OCYIIECTBICHUS
o0pa3oBaTeNbHON JEATEIHPHOCTH IO OCHOBHBIM OO0IIIe00pa30BaTeIbHBIM IIporpaMmMaM — OOpa30BaTEIbHBIM IpOrpaMMaM
Ha4yaJbHOT'O OOIIEro, OCHOBHOIO OOIIEro M CpelHero odiiero odpa3oBaHusy (pacrmpoCcTpaHsIETCs Ha MPABOOTHOIICHUS C 1
ceHTsa0ps 2021 rona).

3. IIpuka3z MunoOpHayku oT 17.12.2010 Ne 1897 «O06 yrBepkaeHuu (enepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO OOIIIETO 00pa30BaHUSI.

4. TlpumepHas pabouas mporpaMmma OCHOBHOTO o01iero odpazoBanus «Xumus» OnodpeHa pemeHueM deaepaibHOTO Yu4eOHO-
METOJANYECKOT0 O0BETMHEHHS TT0 0011IeMy 00pa30BaHUI0, MPOTOKOJI OT 27 ceHtsiops 2021 r. Ne 3/21.

5. CIT 2.4.3648-20 «CaHuUTapHO-3MHUIEMHUOJIOTHYECKUE TPeOOBAaHUS K OpraHU3alUsIM BOCHHUTAHHS M OOy4YCHHUS, OTAbIXa H

O37I0POBJICHHS JCTEH M MOJIOJCKI», YTBEPKICHHBIE MOCTAHOBJICHHEM TJIABHOTO TOCYJaPCTBEHHOTO CAHUTAPHOTO Bpada
Poccun ot 28.09.2020 Ne 28.



6. CanlluH 1.2.3685-21 «'urnenndyeckre HOpMATHBBI U TPEOOBaHMS K 0OecTeueHn0 0€30MacHOCTH U (Vi) OE3BPETHOCTH JIJIS
yenoBeka (haKTOPOB Cpeibl OOMTaHUS», YTBEPKICHHBIC TTOCTAHOBICHUEM TJIaBHOTO CaHUTapHOTO Bpada oT 28.01.2021 No 2.

7. IMpuka3z Munnpocsemenus ot 20.05.2020 Ne 254 «O06 ytBepxkaeHUN (eaepalbHOTO MepeyHsl yueOHUKOB, TOMYIIEHHBIX K
WCIIOJIb30BAHUIO TIPU pealii3allii UMEIOIIMX TOCYJIapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM HA4YaJIbHOTO
oOIIero, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHMs OpPraHU3ALMSIMH, OCYHIECTBISIONIMMU OO0pa30BaTEIbHYIO
NEATEIBbHOCTBY.

8. Konuenuus npenogaBaHusi yaeOHOTO IpeaMeTa « XUMUS.

9. Konrenmus KoJI0THYECKOro 00pa3oBaHus B cUCTEME 001Iero 0opa3oBaHusl.

10. TIporpammbl 17151 001I€00pa30BATENBHBIX YUPEKICHUN K KOMIUIEKTY y4eOHHKOB, CO3MaHHBIX moja pykoBoactBom O.C.
[Nabpuensna. OctpoymoBa C.A. CnankoBa. Xumusi. ba3oBbsiit ypoBeHb. Mocksa. «IIpocsemenney 2020

11.0OcHoBHas 0O6pa3zoBaTesibHas MporpaMma ocHOBHOTO o01iero oopaszosanust ' bOY PO «IIIKKK».

12.Tlonoxenue o padoueit nporpamme '6OY PO «ILIKKK».

JlaHHBIM BapUaHT MIPOrpaMMBbl 0OeCTieYeH YUeOHUKOM JiJisi 00111e00pa30BaTeNIbHbIX IIKOJ:
«Xumust». O. C. T'abpuensu, U. I'. Octpoymos, C. A. Cnaakosa. 8 kiacc: M.: [Ipocsemienue, 2020
«Xumusty». O. C. T'abpuensu, U. I'. Octpoymos, C. A. Cnaakosa. 9 kiacc: M.: [Ipocsemienue, 2020

[Iporpamma paspaborana Bo wucnoigHeHue Llenmu Ne 1 pacnopsixenuss MunnpocsenieHuss ot 15.02.2019 Ne P-8 «O6
YTBEPKJICHUH BEIOMCTBEHHOMU 11€J1IeBOM MporpaMmbl "Pa3Butre cCOBpeMEHHBIX MEXaHU3MOB M TEXHOJOTUN JOUIKOIBHOTO U OOIIETO
oOpa3zoBaHus"».

CoryiacHO KOHIEMIIMK TMpenojiaBaHus ydyeOHoro mpenMera «Xumus» B 8—9-x kiaccax (Ha ypoBHE Mpeanpo@rIbHOrO
00pa3oBaHus) y 00yUYarOIIUXCSA MPOUCXOAUT (POpMHUpOBaHKE 0a3bl 3HAHUN O BEIIECTBAX M XHMHYCCKUX SIBJICHUAX, HCOOXOIUMBIX
11t 0€30MaCHOM KU3HEAEATETbHOCTH U JIsl IPOAOJDKEHUSI XMMUYECKOT0 00pa30BaHus Ha YPOBHE CPEAHEro o01ero o0pa3oBaHusl.

Jannas paGoyas mporpaMma MocTpOEHa ¢ YYETOM MEXIPEIMETHBIX CBS3EH, peaM3yIOMUXCA ¢ y4eTOM CPOPMUPOBAHHBIX Y
oOy4Jaronuxcst npeaMeTHbIX 3Hauut u Y'Y /1.

Iesn kypca:

. Dopmuposanue y ydaluxcsi XUMHUYECKOW KapTUHBI MHUpa KaK OPraHWYECKOW YaCTHU €ro LEJIOCTHOW €CTECTBEHHO —
HAay4YHOMN KapTHHBI.
. Pazeumue 103HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEW ydYaluxcs B TMPOIECCe

M3Y4YeHUs] XMMHUYECKOW HayKM M €€ BKJIaJia B COBPEMEHHBIH HAyYHO - TEXHUYECKUU Tporpecc; (HOpMHUPOBAHHE Ba)KHEHIITHX
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JOTHYECKUX ONepaliii MbIIIJISHNS (aHAIN3, CHHTE3, 0000IIeHNe, KOHKPETHU3AIUs, CPaBHEHUE H JIP.) B IIPOIIECCE TTO3HAHUS CHCTEMBI
BaXHEHIIINX NOHATUI, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHNN XUMHUYECKHUX BEIIIECTB.
. Bocnumanue yO0exAEHHOCTH B TOM, 4YTO TMPHUMEHEHHE TMOJYYEHHBIX 3HAHUM M yMEHUW MO XUMHUHU SIBISIETCS
00BEKTUBHON HEOOXOAMMOCTBIO JJIs1 0€301acHOM pabOTHI ¢ BEIISCTBAMH M MaTepHalaMU B OBITY M Ha IIPOM3BOJICTBE.
. Ilpoexmuposanue u peanuszayus BHITTYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOM 0Opa3oBaTEIbHOM TPACKTOPUHU: BBIOOD
npoduist 00yueHHsI B CTapIIeH IIKoJe WM MPodecCHOHATBLHOTO 00pa30BaTEIbHOTO YUPESKICHUS.
. Osnadenue  KuwoueeviMu  KOMHemMeHUuamu:. Y4eOHO-TIO3HABATEIbHBIMU, HWH()POPMAIIMOHHBIMHU, II€HHOCTHO-
CMBICJIOBBIMU, KOMMYHHUKATUBHBIMH.
JIns fOCTHKEHUS ATUX 1eJiel B Kypce XMMHH Ha CTYIIEHH OCHOBHOTO 00IIIero 00pa30BaHUsl PEIIAOTCS CIASAYIONTHE 3adaYu:
v (hOpMHpPYIOTCS 3HAHHMS OCHOB XMMHYECKOM HAayKHM — OCHOBHBIX (DAKTOB, IOHATHN, XHMHYECKMX 3aKOHOB U TEOPHIA,
BBIPAKEHHBIX TOCPEACTBOM XMMHYECKOTO SI3BIKA;
v/ pa3BHBAIOTCS YMEHHUS HAOIIOIATh U OOBIACHIIOT XUMHUECKHUE SIBJICHHUS, IIPOUCXOIAIINE B IPUPOJIE, TAOOPATOPHBIX YCIOBHSIX,
B OBITY U Ha IIPOU3BOJICTBE;
v IpuOoOpETaroTCs CIeNUalbHbBIC YMEHHS M HaBBIKM 110 0€30IaCHOMY OOpAIlEHHI0 ¢ XUMHYECKMMH BEIIECTBAMHU, MaTepHUaIaMu
Y MPOLIECCAMU;
v’ (hopMHpYyeTCsT TYMaHHCTHYECKOE OTHOIIEHHE K XHMHH KaK IPOM3BOAMTEILHON CHIIE OOIIECTBA, C IMOMOIIBI KOTOPOI
pemarTcs TJI00aIbHbIe TPOOJIEMBI YEIIOBEUECTRA;
v/ OCYILIECTBIISETCS MHTErPALU XMMUYECKOM KAPTUHBI MUPA B €UHYIO HAYYHYIO KAPTHHY.

OO0mas xapakTepucTHKA Y4e0HOI0 Npeamera

[Ipennaraemasi pabouasi mporpamMma MO XMMHK PACKpBIBAET BKJIAJ y4e€OHOTO TpEIMeTa B JIOCTH)KCHHE IIeJied OCHOBHOTO
o01ero 00pa3oBaHus U ONPEACIIAeT BAXKHEUIIINE COIepKATESIbHbIC JTUHUH MPEIMETa:

MaTepUaJIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH NPOTEKAHWsS M YIPABJICHUS MPOUECCAMHU TMOJYYEHUS W NPEBpAIICHUS
BEILIECTB;

o «Xumuyeckuini s3vblK» — OINEPUPOBAHHE CHCTEMOM BAXKHEUIINX XUMUYECKUX [MOHATHH, BIAJCHUE XHUMHUYECKOU

HOMEHKJIATYpOH ¥ CUMBOJIMKON (XUMHUYECKUMH 3HAKaMH, (pOpMyJiaMU U ypaBHEHUSIMU );
o «Xumus u dHcu3Hby — COOIOJEHUE TIPABWII XUMUYECKON 0€30MacHOCTH MpHU OOpaIlleHUuH C BEIIeCTBaMH, MaTeprajiaMu H
XUMHUYECKUMU MPOIECCaMH B TTIOBCETHEBHOM )KM3HU U HA MIPOU3BOCTBE.



Kypc opuentupoBan Ha ocBoeHHE OOYYaIOIIMMHUCA OCHOB HEOPTaHWYECKOM XMMHUU U KPAaTKOE 3HAKOMCTBO C HEKOTOPBIMU
MOHATUSAMU U 0OBEKTAMHU OPraHUYECKON XUMUHU.

B conepxarenbHON TuHUU «Bewecmeoy» pacKpblBA€TCS YUYEHHE O CTPOECHUHM aToMa U BEIIECTBA, COCTaBE M KIACCU(pUKALUU
XUMHUYECKUX BEIIECTB.

B conepxatenbHOil NMHUM «Xumuuyeckas peakyus» PACKPHIBAETCS YYEHHUE O XUMHUYECKHMX Ipoleccax: KiacCHU(pUKaIusi
XUMUYECKUX PEAKIHA M 3aKOHOMEPHOCTHM HMX MNPOTEKAHMS; KAUECTBEHHAs M KOJIMYECTBEHHAas CTOPOHBI XMMUYECKHUX IPOIECCOB
(pacy€Thl M0 XUMUYECKUM (HOpMYyJIaM U YPAaBHEHHSIM XUMHUYECKUX PEAKIIHM).

B copepxkarenpHON JIMHUHM «Xumuueckuu A3v1k» (GOPMUPYIOTCS YMEHHS YYalllUXCsl Ha3bIBaTh BeEIECTBa MO (opMysiaM U
COCTaBJISITH (POPMYJIBI 1O MX HA3BaHUSAM, 3alMChIBATh YPAaBHEHUS PEaKUUd U XapaKTepU30BaTh UX, PACKpbIBaTh HH(POpPMALHIO,
KOTOPYIO HECET XUMUYECKasi CUMBOJIMKA, B TOM YMCJIE BbIpaXK€HHas U B TaOIM4HOU popme (mepuoanyeckas CUCTEMa XUMUYECKUX
AJIIEMEHTOB 1. . Menpeneesa, Tabauiia paCTBOPUMOCTH BELIECTB B BOJIE); UCIOJIb30BATh CUCTEMY XMMHUECKUX MOHATUHN IS
ONHCAaHUsI XUMUYECKUX 0OBEKTOB (3JIEMEHTOB, BELIECTB, MATEPHAIIOB U MPOLIECCOB).

B conepxatenbHOll nmMHUM «Xumus U Oocu3Hb) PACKPBIBAIOTCS JIOTMUECKHE CBSI3M MEXKIY CBOWCTBAMHU, NPUMEHEHHUEM,
MOJIy4YEHUEM BEIIECTB B JJAOOPATOPHBIX YCIOBHSIX WM Ha MPOM3BOJACTBE; (hOpMHUpPYETCs KylbTypa O€30MacHOr0 M 3KOJIOTHYECKHU
IPaMOTHOTO OOpaIIeHUs] C XUMHUYECKUMHU OOBEKTAMH.

B kypce 3HauuTenbHas poib OTBOAUTCS XMMHUYECKOMY SKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX padOT U Jab0paTOpPHBIX
OMBITOB, (PUKCAIIMM U aHAJTU3y HMX PE3YJIbTATOB, COOJIIOJCHUIO HOPM W TMPaBHJI O€30MacHOM pabOThl B XMMHYECKOM KaOMHETE
(;maGoparopun).

Peanuszanus nporpaMmel Kypca B rpoliecce 00ydeHus MO3BOJIUT 00yYarolUMCs MMOHATh POJIb U 3HAYEHUE XUMUU CPeIn JPYTUX
HayK O IPHUPOJIE, T. €. PaCKPBITh BKJIaJ XUMHUU B ((OPMHUPOBAHUE LEIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

I{eHHOCTHBIE OPHEHTHPDI COAEPKAHUSA Y4eOHOI0 mMpeaMeTa

VYueOusblit npenMeT «XuMUs», B COACPKAHUM KOTOPOTO BEIYIIUM KOMIIOHEHTOM SIBJISIOTCS Hay4dHbIE 3HAHUS U HAY4YHBIE METOJIbI
MO3HAHUS, TO3BOJISIET (POPMUPOBATH Y yHAIIUXCS HE TOJIBKO IETOCTHYIO KapTUHY MUpPa, HO M MPOOYXJaTh Y HUX SMOIIMOHAIBHO-
IIEHHOCTHOE OTHOIICHUE K M3y4aeMOMY MaTepHairy, CO3/1aBaTh YCIOBHS JUisi (OPMUPOBAHUSI CUCTEMBI IIEHHOCTEHN, OMpenemstomen
TOTOBHOCTh: BBIOMPATh HEOOXOJUMYIO HAINPaBICHHOCTh JEHCTBUI; OLIEHUBATH CBOWM JCHCTBUS WM JCUCTBUS JPYTHX JIIOAEH IO
ONPEAEIEHHBIM LIEHHOCTHBIM KPUTEPHUSM.

Ilo3nasamenvHble UeHHOCHU:




-OTHOLEHHMS K XMMAYECKUM 3HAHUSAM KaK OJJTHOMY M3 KOMIIOHEHTOB KYJIBTYPbI YEJIOBEKA HAPSAYy C APYTMMH €CTECTBEHHOHAYYHBIMU
3HAHHUSMH, €IMHON Pa3BUBAIOIICICS CUCTEME; OKPYKAIOIIEMY MUPY KaK MHUPY BEIIECTB U MPOUCXOIAIINX C HUMU SIBJICHUM;

- MO3HABATEJIbHOM JIESITEIIbHOCTA KaK MCTOYHMKY 3HAHUW. MOHUMaHUS OOBEKTUBHOCTU U JIOCTOBEPHOCTH 3HAHUW O BEIIECTBaX W
IIPOUCXOMSIIUX C HUMU SBJICHUMN; CIIO)KHOCTU U OECKOHEYHOCTH Ipoliecca Mo3HaHus (Ha IpUMepe UCTOPUM XUMUUYECKUX OTKPBITHI);
JIEUCTBUA 3aKOHOB MPHUPOBI U HEOOXOJUMOCTH UX Y4eTa BO BceX c(epax AEsITeNbHOCTH YeJOBEKa; 3HAYCHUE XMMHUUYECKUX 3HAHUN
JUTSL pelIeHUs TTI00AIbHBIX MPOOJIEM YEI0BEUECTBA; BAXKHOCTH HAYYHBIX METOJOB MTO3HAHMUSI.

Ilennocmu mpyoa u dvima:

-OTHOIIIEHUSI K TPYIOBOH JEATEILHOCTH KaK €CTECTBEHHOW (hM3MUECKON M MHTEIUIEKTyaIbHON MOTPEOHOCTH; TPYAY KaK TBOPUECKOM

NEeSATENbHOCTH, MO3BOJISIOIEH TPUMEHATh 3HAHMS HA MPAKTHKE.

-IIOHUMAHUS HEOOXOIMMOCTH Y4€Ta OTKPBITHIX U M3YUEHHBIX 3aKOHOMEPHOCTEW, CBEJEHUI O BEIIECTBaX U UX NPEBPALICHUSIX B
TPYIOBOM JESATENbHOCTH; IOJHOM peanu3auuu (QU3NYECKUX U YMCTBEHHBIX CIOCOOHOCTEH, CBEJEHUN O BEIIeCTBaX M UX
MPEBPALICHUSX B TPYAOBOM JEATEIBHOCTU; COXpPaHEHUE U MOJACpHKaHHE COOCTBEHHOTO 3I0POBBS U 310POBbs OKPYKAIOIIKUX, B TOM
YKCJIE IATAHMSI C YIETOM COCTaBa U SHEPreTUUECKOW IEHHOCTH MTUIIH;

- coO/TI0IeHUs1 TIPABHJI OE30MIaCHOTO MCIIOJIb30BaHUS BEIIECTB B IIOBCEIHEBHOMN JKU3HU; OCO3HAHUE JOCTHKEHUS JIMYHOIO yCIeXa B
TPYZIOBOM AESATENBHOCTH 32 CUET COOCTBEHHON KOMIIETEHTHOCTH.

Hpagcmeennwvie uennocmu:

- OTHOLIEHHUs K ceOe (0co3HaHMEe COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO JIOJTA, U CIUILIMHUPOBAHHOCTH, Y€CTHOCTh U MPABIUBOCTD,
MPOCTOTa U CKPOMHOCTH, CAMOCOBEPIICHCTBOBAHUE); APYTUM JIFOASM (B3aMMOTIOMOIIb, YBOKEHNE MEXKY JIFOIbMHU, KOJUIEKTUBHU3M,
BBITIOJIHEHHWE OOIIECTBEHHBIX TOPYUYCHHUId); CBOEeMYy Tpyay (I0OpOCOBECTHOE WCIOJHEHHWE CBOMX TPYAOBBIX M YYEOHBIX
00s13aHHOCTEM, pa3BUTHUE TBOPUECKUX Hayajdl B TPYAOBOW JEATENbHOCTH); mpupoae (OepexkHoe OTHOIIeHHE K €€ Oorarcrtny,
HETEPIUMOCTh K HAPYIICHUSIM SKOJIOTUYECKUX HOPM U TPEOOBaHMIA).

Kommynukamuensle yennocmu:

- HeTATUBHOI'0 OTHOIIIEHUS K HAPYIICHUIO HOPM SI3bIKA B PA3JIMYHBIX UICTOYHUKAX UH(POPMAIINH; 3aCOPEHUIO PEUH.

- NOHUMAHMS HEOOXOAUMOCTHU: TIPUHATHS PA3IMYHBIX CPEACTB U TPUEMOB KOMMYHUKAIINH, TIOTyYEHUS MHPOPMAITUU U3 PA3TAYHBIX
HMCTOYHUKOB; COOOIIEHHWE TOYHOW U JOCTOBEPHON HWH(GOPMAIMM, ApTyMEHTHUPOBAHHOW W KPUTHUYECKOM OILIEHKH WH(HOPMAIINH,
MOJYYEHHOM U3 Pa3JIMYHBbIX WCTOYHHUKOB; SICHOCTH, OCTYITHOCTH, JOTHYHOCTH B 3aBUCUMOCTH OT LEJIH, OJHOTHI MM KPATKOCTH
W3IIOKEeHUS WH(OpMAIuu; BEACHUS NUANIOTa JUIsl BBISBICHUS PA3IMYHBIX TOYEK 3PEHUS HA paccMaTpuBaeMylo  HHQoOpMaIuio;
YBaKEHUSI, IPUHSATHS, MOJACPIKKN CYIIECTBYIOIIUX TPATULIUN U OOIIUX HOPM SI3bIKA; CTPEMIICHUSI TOBOPUTH, UCTIONB3Ysl U3ydaeMble



XUMUYECKUE TEPMHUHBI U TIOHSITHS, HOMEHKJIATYPYy HEOPTAHMUECKUX U OPTAaHUYECKUX BEIIECTB, CUMBOJIBI, (DOPMYIIBI, MOJICKYIISIPHBIE
Y NOHHBIC YPaBHEHUS.

Icmemuueckue UEHHOCHU

- MO3UTHBHOE YYBCTBEHHO-IICHHOCTHOE OTHOLIECHUE K OKPYXKAIOIIEMY MUPY; MPUPOJTHOMY MUPY BEIIECTB U WX MPEBpAILICHUN HE
TOJIBKO C TOYKH 3pEHHUS MOTPEeOUTENs, a KaK HICTOYHHUKY MPEKPACHOT0, KPACUBOTO, TAPMOHUYHOTO; BHITIOJTHEHUE YUEOHBIX 3a/1a4 KakK K

IIPOLIECCY, NOCTABIIAIOIIEMY ICTETUYECKOE YAOBOJIbCTBUE;
- NIOHUMAaHUEe He00X0AUMOCTH H300paKEHHSI UCTUHBI, HAYYHBIX 3HAaHUN B YyBCTBEHHOU (hopMe (IIpou3BeeHUsI HCKYCCTB, HAyqHbIC
OTKPBITHSA); TPUHATHS TPArndeCcKoro Kak JpaMaTHIecKoil (OpMbI BhIpaXEeHHsI KOHPIMKTAa HEMPUMUPUMBIX IIPOTUBOIMOJIOKHOCTEH.

JlyXOBHO-HPaBCTBEHHOEe BOCIHMTAHMEe (QOPMHUPYET Y TMOJPACTAIONIETO IMOKOJCHUS IMOHUMAaHUE >KWM3HM KaK Belnyaiiien
IIEHHOCTH, €r0 OTHOIIEHUE K TIPUPOJIE, YaCThIO KOTOPOUl OH siBisieTcst caMm. [locpencTBoM m3ydeHusi OMOJIOTHH, CO3IA0TCS YCIOBUS
JUTSL Pa3BUTHS JIMYHOCTH peOeHKa KakK YeJOBEKa, M3Yy4Yalollero OKpPYKaloluuid MUpP U CBOM COOCTBEHHBIN (JMyXOBHBIN) mMup. Waér
dbopMHUpOBaHUE TBOPUYECKOM JUYHOCTA C AaKTUBHOW KU3HEHHOW TO3WIIMEH, HCHBITBHIBAIONICH YyBa)KEHHWE K TBOPIAM HAyKH,
o0ecreurBaOIIMM BEAYIIYI0 POJib OMOJOTHH; 3J0POBOr0 o0pasza *KU3HH, 00ECIEeUMBAIOIIEr0 OE30MaCHOCTh KU3HEACATEIbHOCTH
JeroBeka u obmectBa. [IpakTuyeckas HampaBiICHHOCTh YPOKOB OMOJIOTHH (hOPMHUPYET YMEHHE MCIIOJIb30BaTh MOJTyYEHHBIC 3HAHUS,
YMEHUS U HaBBIKH B TIOBCETHEBHOM KU3HHM (OBIT, SKOJIOTHS, OXpaHa 370pOBbs, OKa3aHUE MEPBON MTOMOIIX MTOCTPaAaBIIEMY U Ip.)

PaGouas nporpaMma no 0M0JIOTHHM TECHO CBSI3aHA ¢ MPOrpaMMoOii BOCIUTAHUS M COIMAIM3AINHN, TaK KaK e€ pearu3ariusi
dopmupyeT y OOyYaroIIuXcs MPUOPUTETHBIC JJIsi OOINecTBa IIEHHOCTHBIC OPHEHTAIlMM M KadecTBa JUYHOCTU. [Iporpamma
HaNpaBjICHa HA PAa3BUTHE W BOCIHMTAHUE INKOJIBHUKA, CIOCOOHOTO K CAMOWACHTHU(HUKAIMM U ONPEACICHHIO CBOUX IIEHHOCTHBIX
IPUOPUTETOB HAa OCHOBE OCMBICIIEHUSI MCTOPUYECKOTO OIBITAa, aKTUBHO W TBOPYECKH MPHUMEHSIONIETO OMOJIOTHYECKUE 3HAHHS B
yueOHON M coIManbHOM aearenbHOCTU. llpu cocraBieHnu paboyeil NMpOrpaMMbl YYHUTHIBAIUCH PETHOHAIBHBIE OCOOEHHOCTH
00pa30BaTENbHOTO YUPEKICHUS.

MecTto npeamera B yueOHOM IIaHe

®denepanbHbI rocyJapCTBEHHBIM 00pa30BaTeNbHbIN CTAHAAPT MPEyCMaTPUBAECT U3YyUEHUE Kypca XMMUU B OCHOBHOM IIKOJIE
KaK COCTaBHOM yacTu npeaMeTHOoM o0nacTi « EcTecTBEHHO-HAay4YHbIE TPEIMEThD.

Kypc paccunrtan Ha 00s13aTenbHOE U3yueHue npeamera B 00béMe 140 yueOHbIX 4acoB 1o 2 yaca B Helento B 8—9 kiaccax.



[Ipenyaraempiii Kypc XOTS W HOCHUT OONICKYJbTYPHBIA XapakTep M HE CTaBUT 3aady NPo(ecCHOHaIbHON MOATOTOBKU
00y4Jaronuxcsi, TeM He MEHEE MO3BOJISIET UM OMPEIACITUTHCS C BRIOOPOM PO st 00ydeHHUS B CTAPIIICH IIKOJIE.

KanenmapHo — remaTuyeckoe IjiaHUpoBaHKe pa3padoraHo ¢ yueroM KanenmapHoro yuebHoro rpaduka, pacnucaHus ypOKOB
I'bOY PO «IIIKKK» na 2022- 2023 y4eOHBIN IO/, yYUThIBACT COBIAICHUE 3aHATUH M0 PACMCAHUIO C MPa3JHUIHBIMU BBIXOIHBIMHU
JTHSIMH U 00€eCTieYMBaeT BHITIOJIHEHHUE IPOrpaMMBI B IMIOJTHOM O00OBEME 3a CUeT MPEAYCMOTPEHHBIX MPUMEPHOU MPOrpaMMOl 4acoB Ha

noBtopeHue: 8 A-674.;8b-664.; 9A-644.;9b—63 u..

HPUMEPHOE PACITPEJAEJIEHUE KOJIMYECTBA YACOB B HEJAEJIIO U 3A BECH IIEPUO/I OBYYEHUSA

Kaaccesl 8 kiace 9 KJjacce
Kosn4yecTBO 4aCOB B HeI€JII0 2 2
KoaunuecTBO 4acoB 3a roj 67/66 64/63

DopMbl, NEPHOAUYHOCTDH U MOPAAOK TEKYLIEro KOHTPOJIS YCIIEBAEeMOCTH M IMPOMEKYTOYHOM aTTeCTALMU 00y4aI0LIMXCH

OnenuBanue oOydaromuxcsi Ipou3BoAuTcs cornacHo «llomoxkenuto o popmax, MepUOAUYHOCTH U MOPSAKE TEKYLIETO KOHTPOJIS
YCIEBAEMOCTU M MPOMEKYTOUHOM arrectauuu oOydaromuxcs», «IlojgokeHnto o Mopsiike BBICTABICHUSI TEKYUIUMX, YETBEPTHBIX,
IIOJIyTOJIOBBIX, TOAOBBIX U UTOIOBBIX OTMETOK).
B kavecTBe IMArHOCTUKU PE3YJIBTATUBHOCTH PA0OTHI IO MPOrpaMMe MOXKET UCTIOIb30BAThCS:
Buibl KOHTPOJIS YPOBHS 3HAHUM ydalIMXcs *CaMOCTOSITeNIbHAs padoTa
-laboparopHas paboTa
‘KOHTpOJIbHas paboTa
-OMOJIOTMYECKUN TUKTAHT
"TECTUPOBAHUE
‘3a4eT
1) mo xapaktepy MOJIy4eHUs HHPOPMALIUU: *YCTHBIH, ‘TTMCEMEHHBIH, ‘TIPAKTUYCCKHIA;
2) 110 MECTy KOHTPOJISI B MPOLECCe OOYUYEHHUS: *BBOJHBIN *TEKYIIUN *TEMAaTUYECKUNA *UTOTOBBII *CAMOKOHTPOJIb.



®opMbI KOHTPOJIS *UHAUBUAYAIBHBIN TPYNHIOBOH *(PpOHTAIBHBIHA

KypcamH, HampaBjiieH Ha ()OpMUpPOBAHHE HPABCTBEHHBIX IICHHOCTEH — OCO3HAHUE BAXKHOCTH JYKHU3HU BO BCEX €€ MPOSBICHUSAX,
BKJIFOYAsl MIOHUMAaHNE YHUKAJILHOCTH U HETIOBTOPUMOCTH BCEX JKUBBIX OOBEKTOB, B TOM YHCJIC U YEJIOBEKA.
VY ygamuxcst popMUpPyeTCsi CIIOCOOHOCTh K 3CTETUIECKOMY BOCTIPUSATHIO OOBEKTOB JKUBOUN TIPHUPO/IBI.
OpueHTarmm Kypca CrocoOCTBYIOT:
- IPaBWJIBHOMY HCITOJIb30BAHHUIO OMOJIOTHICCKOW TEPMUHOIOTHH U CHMBOJIUKH;
- Pa3BUTHIO MOTPEOHOCTH BECTH JHAJIOT, BBICIYIINBATH MHEHUE ONIIOHCHTA, YIaCTBOBATh B TUCKYCCHH;
- Pa3BUTHIO CITIOCOOHOCTH OTKPBITO BBIPAXKATh U apr'yMEHTHPOBAHO OTCTAMBATh CBOIO TOYKY 3PCHHUSI.

Moayasb «lIIkoJIbHBIH YPOK»

B mkoabHOM KM3HU HCHTPAJIBbHOC MCCTO 3aHMMACT YPOK. ypOK C €I'0O MOIITHBIM, 663YCJIOBHO, u 06p330BaTeJII>HBIM,
" pa3sBHUBAOIINM, H BOCIIMTATCIbHBIM IIOTCHIHUAJIOM ABJIICTCA IJIaBHBIM CPCACTBOM (bOpMHpOBaHHH JIMYHOCTH, CHCTCMBI
HGHHOCTeﬁ, IIOBCACHUA KaXxXJ01ro YUCHHKA. Hennzs «HEC XOTCTh 3aHUMAaTbCs

BOCIIUTaHUEM» Ha YpOKe, MO0 YPOK YK€ pacrojiaraeTcs B IPOCTPAHCTBE BOCIIUTAHMUS.

BocnursiBarommui YPOK JIOJDKEH OBITh BBICTPOCH B KYJIbTYPOTBOPUYECKOU,CUCTEMHOAEATEIIbBHOCTHOM,
JMYHOCTHO-OPUEHTHPOBAHHOW MapaJurMe, Ha OCHOBE CHCTEMBI IICHHOCTEH, NpHUCYIIEed HAIMOHAIBHOMY BOCIHTATEIHLHOMY
ujeany.

Peanu3zanusi IKOJBHBIMY NEAATOTaMHU BOCIIMTATEIbHOI0 MOTEHIMAJIA YPOKA NpeanoJaraer cieayoiiee:

. YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOIIEHUN MEXIy YYUTENIEM U €ro Y4eHHKaMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY
BOCHPUATHIO y4YaIIUMHCS TpeOOBaHUM M MpochO yuyuTelss, NPUBJICUYCHHUIO UX BHHMaHUS K OOCyXJaeMOM Ha ypoke MH(popmauuu,
aKTUBU3AIIMU UX MTO3HABATEIHHON ACSITENbHOCTH;

. MoOYXACHUE IKOJbHUKOB COOMIOAATh Ha YPOKE OOIIEMPUHATHIE HOPMBI MTOBEJICHUS, TIPaBUIa OOIICHHS CO CTApPIIMMHU
(yuuTensiMu) ¥ CBEpCTHUKAMU (IKOJIbHUKAMU ), MPUHLUIIBI Y4eOHOU TUCUUIIIIMHBI U CAMOOPTaHU3AIINH;

. NpUBJICYCHHE BHUMAaHUWS IIKOJHbHUKOB K IICHHOCTHOMY AacleKTy M3y4aeMbIX Ha YpOKax SIBJICHHM, OpraHHW3allis HX
paboThl ¢ MONy4aeMOW Ha ypOKE COIMAIbHO 3HAYMMON WHGOpMalMell — WHUIMHPOBAHUE €€ OOCYKICHHs, BBICKA3bIBAHMSI
YUYalIMMHICS CBOETO MHEHUS TI0 €€ TIOBOAY, BRIPAOOTKU CBOETO K HEW OTHOIICHHS;
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. MCIIOJIb30BAaHNE BOCIHMTATEIBHBIX BO3MOXHOCTEH COJIEpKaHUS Y4eOHOro TpenMeTra depe3 JACMOHCTPAIUI0 ACTSIM
IPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO TOBEICHHUS, MPOSBICHUS YEIOBEKOMIOOUS M 0OpOCepAeUHOCTH, dYepe3 Mmoadop
COOTBETCTBYIOIIUX TEKCTOB JIJISl YTCHUS, 3a7a4 JJIsl PEIICHUs], MPOOJIEeMHBIX CUTYallui JJisi 0OCYXKACHHS B Kilacce. OTO SBISETCS
JEHCTBEHHBIM CPeJICTBOM (POPMHUPOBAHUS Y IIKOJbHUKOB OCO3HAHHOTO OTHOLIEHUSI K MOPAJIbHBIM HOpMaMm, MOMOTaeT BOCIUTAThH B
pacCTyIlEM YeJIOBEKE OINpPECIICHHbIE B3IJIA/Ibl HA KU3Hb U 00IECTBO, MPUHIUIIBI, CAMIIATHH, CIOCOOHOCTh U CTPEMIICHHUE K JIpYyKOe,
BEPHOCTH, YECTHOCTH, PACIIUPSIET TyXOBHO-HPABCTBEHHBIN M HHTEIICKTYIBHBIA KPYyTro30p peOeHKa.

Becbma BaXHBIM YCIIOBHEM pead3alliil BOCIUTATEIHLHOTO TOTCHIMAIA YpPOKa B TIOJHOW Mepe SBIsIETCS BBIOOP Ghopm,
METOJIOB U IMEJIArOTHYECKUX TEXHOJIOTHN OpPraHUu3aly B3aUMOJCUCTBUS JUYHOCTEN B CUCTEME KYUUTENb - YYEHHUK), «YUCHUK

- YUYEHHK» MMOCTHKEHUSI HAYYHBIX, TYXOBHBIX, HDABCTBEHHBIX, S)CTETUYECKUX OCHOB JKU3HU:

. IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (JOpM pabOThl YUAIIUXCS: JEIOBBIX, HHTEIUIEKTYaIbHBIX UTP, CTUMYJIUPYIOUTUX
MO3HABATEJIbHYI0O MOTHUBAIIMIO IMKOJHHUKOB; JMJIAKTHYECKOTO TeaTpa, TAe IOJyYCHHbIE Ha YPOKE 3HAaHHS OOBITPHIBAIOTCS B
TeaTpalbHBIX MMOCTAHOBKAX; 1e0aTOB, AUCIYTOB, TUCKYCCUN, KOTOPBIC AIOT yYalIUMCS BO3MOXKHOCTb MPUOOPECTU OIBIT BEICHUS
KOHCTPYKTHUBHOTO JMAJIOTa; TPYNIOBOM pabOThl WM paboThl B Mapax, KOTOPhIE ydyaT IIKOJbHUKOB KOMAaHIHOW pabote u
B3aMMOJICUCTBUIO C APYrUMH JeTbMH. [laHHble (HOpMBI pabOThl CIOCOOCTBYIOT (hOPMUPOBAHUIO KYJIBTYpPHl peuM, KOTOpas BCeria
SBJISLIACH TIOKa3aTesieM OO0IIel KyIbTypbl YEJIOBEKA U UTPAET OJHY U3 TJIABHBIX POJIEH B MEKIUYHOCTHBIX OTHOIICHUSIX.

. opranu3anus medcTBa MOTUBUPOBAHHBIX M APYJAUPOBAHHBIX YUaIllIUXCA HAJl UX HEYCIEBAIOIIUMH OJHOKJIACCHUKAMH,
JAOUIEr0 MIKOJbHUKAM COLUAIBHO 3HAYMMBIN OIIBIT COTPYAHUYECTBA U B3AUMHOW MOMOIIIH;

. VHUIMAPOBAHUE U TMOJJEPKKA MCCIEIOBATEIbCKOM JEATEIIbHOCTA IIKOJBHUKOB B paMKax pealin3alud  UMHU
VHJIUBUIYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATEIBCKUX TPOEKTOB;

. OTKPBITOE TPHU3HAHUE JIMYHOCTHBIX JOCTIDKCHHM Yydalluxcsl B INKOJBHOM COOOINECTBE 4Yepe3 MPHUCBOCHHUE 3BaHUI
«JIydmmit «XUMUK» HEJETH.

2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA «XUMHUHN» B 8-9 kiaaccax

N3yuenue kypca «Xumus» B 8- 9 kj1acce HanpapJieHbl HA JOCTHKEHHE CJIEIYIONIUX Pe3yIbTaTOB (0CBOEHHE YHHBEPCAIbHBIX
yueOHbIX aeiicTBuii — YY/I)
JINYHOCTHBIE pPe3yIbTaThI:
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[InanupyemMble pe3yapTaThl OCBOEHUS HM3YYEHHMS YYEOHOro IpeaMeTa B COOTBETCTBHM C NIPUMEPHBIMU OCHOBHBIMHU
o0Opa3oBaTeNbHBIMU TMPOTPAMMaMH 001Iero o0pa3oBaHUS M 00pa30BATENbHBIMU IMPOTPaMMaMU OOpPA30BATEIBHON OpraHU3AIINU.
[InanupyemMble TMYHOCTHBIE pe3ynbTaThl ocBoeHUs: OOl

JIN4HOCTHBIE pe3yJabTaThl B chepe OTHOLIEHHI 00y4alIIUXCH K cede, K CBOeMY 310POBbI0, K IO3HAHMIO Ce0:
— OpHUeHTaluus OOy4yalolUXcsi Ha JOCTHXKEHHE JIMYHOTO CYACThsl, peaju3alli0 TIO3UTUBHBIX >KU3HEHHBIX MEPCIEKTHUB,
WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K JMYHOCTHOMY CaMOOIPEACIICHHUI0, CIIOCOOHOCTh CTAaBUTh LIETU U
CTPOUTH KU3HEHHBIE IIIAHBI,
— FOTOBHOCTb M CIIOCOOHOCTH 00€CTIeunTh ce0e U CBOUM OJIM3KUM JOCTOMHYIO JKU3HBb B IIPOLIECCE CAMOCTOSITEILHOM, TBOPUECKON U
OTBETCTBEHHOU JESTENBHOCTH;
— TOTOBHOCTb M CIIOCOOHOCTh OOyYaroUuXcsi K OTCTaWBAHUIO JMYHOIO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, T'OTOBHOCTb U
CIIOCOOHOCTh BbIpA0AThIBaTh COOCTBEHHYIO MO3ULHIO MO OTHOIIEHUIO K OOLIECTBEHHO-TOJUTHYECKUM COOBITHUSIM MPOILIOro MU
HAaCTOSAILETO HA OCHOBE OCO3HAHUS U OCMBICIICHHS] UCTOPHH, TyXOBHBIX LIECHHOCTEN U JOCTHKECHUM HAIIEH CTPaHBI;
— TOTOBHOCTb MU CHOCOOHOCTH OOYYAIOIIMXCS K CaMOpPAa3BUTHUIO UM CAMOBOCIHMTAHHIO B COOTBETCTBUHM C OOIIEYETOBEYECKUMU
LEHHOCTSIMU U MJealaMH TPaXJAaHCKOTO OOIIeCTBA, MOTPEOHOCTh B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHHUM, 3aHSTHUSIX CIIOPTHUBHO-
03JI0POBUTENBHOU ESATENBHOCTBIO;
— OPUHATHE W peaju3auvs LEHHOCTEH 370pOBOro M 0e30macHOro oodpasa >KU3HHM, OepeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3MUECKOMY U IICUXOJIOTMYECKOMY 3/10POBBIO;
— HEMPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOIICHUS alTKOTOJIsl, HAPKOTUKOB.
JIn4HOCTHBIE pe3yabTaThl B cpepe oTHOIIeHMI o0y4yarwmuxcs k Poccun kak k Poagune (OteuecTBy):
— poccuiickas HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKONW HIEHTHMYHOCTH B MOJUKYJIBTYPHOM COLUYME, YyBCTBO
MPUYACTHOCTU K UCTOPUKO-KYJIBTYPHOU OOLIHOCTH pOCCHIICKOro Hapoja U cyabOe Poccuu, maTpuoTH3M, TOTOBHOCTb K CITY>KEHUIO
OteuecTBy, €ro 3aIluTe;
— YBaXEHHME K CBOEMY HApoOAy, YyBCTBO OTBETCTBEHHOCTH Iepeln PomumHOM, TOpaocTu 3a cBOW Kpau, cBOXO PoauHy, mpomutoe u
HACTOsIIee MHOTOHAIIMOHAJILHOTO HapoJa Poccuu, yBakeHHe K rocy1IapCTBEHHBIM CUMBOJIaMm (rep0, diar, ruMH);
— ¢opMuUpOBaHUE YBaXXEHHUS K PYCCKOMY SI3BIKY KaK TOCyJapCTBEHHOMY s3bIKy Poccuiickoit denepaiinu, SBISIOMIEMYCS OCHOBOM
POCCHICKOI MIEHTUYHOCTH U IJIaBHBIM ()aKTOPOM HAallMOHATBHOTO CAMOOIPEACIICHNUS;
— BOCIIUTAHUE YBAXKEHUS K KYJIbTYpE, sI3bIKaM, TPAAULIMAM U 00bIUasiM HapOAOB, MpoxkuBatoumx B Poccuiickoit denepanuu
JInyHOCTHBIE pe3ybTaTbl B cdepe OTHOLICHMH O0Y4YAIOIIMXCH K 3aKOHY, FOCYIAPCTBY M K TI'PAKIAHCKOMY
0011eCTBY:
— TPaXXJaHCTBEHHOCTh, IPAKJAHCKasl MO3MUIMS aKTMBHOIO M OTBETCTBEHHOTO WJIEHA POCCHICKOro OOIIeCTBa, OCO3HAIOIIETO CBOU
KOHCTUTYITMOHHBIC TIpaBa W OOS3aHHOCTH, YBAKAIOIIETO 3aKOH M IMPaBOMOPSAIOK, OCO3HAHHO NMPUHUMAIONIETO TPaJAUIIMOHHbBIE
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HAIlMOHAIBHBIC W OOIEYEIOBEYECKUE TYMAHUCTUIECKUE M JEMOKPATUYECKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOU
KU3HU,
— MPU3HAHUE HEOTUYKTaEMOCTH OCHOBHBIX IIPaB U CBOOO]] YEIOBEKA, KOTOPHIE MIPUHAJJICKAT KAXKIOMY OT POKJICHHS, TOTOBHOCTD K
OCYIIECTBJICHUIO COOCTBEHHBIX IpaB U CBOOOJ 0€3 HapylIeHUs MpaB U CBOOOJ APYTrHX JHI, TOTOBHOCTh OTCTAMBaTh COOCTBEHHbIE
npaBa ¥ CBOOOJBI YENOBEKA U TPaKJaHWHA COTJIACHO OOIIENPU3HAHHBIM NPUHIMIIAM M HOPMaM MEXIYHapOJHOTO MpaBa U B
cootBeTcTBUM ¢ KoHcTuTynuen Pocculickoit denepanuu, npaBoBas U MOJUTUYECKAS TPAMOTHOCTb;
— MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyYKHM W OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOE Ha
JMaore KyJbTyp, a TAKKe pa3aTudHbIX (OpM 00IIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO MECTA B MOJHUKYJILTYPHOM MUPE;
— MHTEpPUOpH3aLHs LEHHOCTEH JEMOKPATUM M COLMAJIbHOW COJIMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO
OTHOUIIEHHI B TPYMNIE WX COLIMATBLHONW OpraHru3alni;
— TOTOBHOCTh OOYYaromMXcsi K KOHCTPYKTUBHOMY yYacTHUIO B MPUHATUU PEIICHUMN, 3aTparuBaroliuX UX MpaBa U UHTEPECHI, B TOM
Yucye B pa3InuHbIX popMax OOIIECTBEHHOM caMOOpraHu3aluy, CaMOyIpaBieHusl, OOIIIECTBEHHO 3HAYMMOM A TEbHOCTH;
— TPUBEPKEHHOCTh HJCSIM HWHTEPHALIMOHAIN3MA, APYXKObI, PaBEHCTBA, B3aUMOIOMOIIM HApOJIOB; BOCIHUTAHUE YBAXKUTEIHHOTO
OTHOILICHUS K HAIIMOHAIbHOMY JIOCTOMHCTBY JIIOJIeH, UX YyBCTBAM, PEIIUTUO3HBIM YOCKICHUSM;
— TOTOBHOCTh O0YYaIOIINXCSI MPOTUBOCTOSATH UCOJIOTUN IKCTPEMU3MA, HAIlMOHATU3Ma, KCeHO()OOUHU; KOPPYIILINH; T CKPUMUHALIUN
[0 COUMAIBHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.
JInuHOCTHBIE Pe3yJIbTATHI B c(pepe OTHOLIEHUI 00y4AKIMXCH ¢ OKPYKAIIUMH JKOJIbMM:

— HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE HA OCHOBE YCBOCHUS OOIIEYEIOBEUECKUX [IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TOBEICHUS
B TOJUKYJBTYPHOM MHpPE, TOTOBHOCTU M CIIOCOOHOCTH BECTH AMAJIOT C JPYTMMHM JIIOAbMH, JOCTUTaTh B HEM B3aHMMOIIOHMMAHMS,
HaXOJIUTh OOIIIKE IEIN U COTPYIHUYATH JIJISl UX TIOCTHKCHHUS;
— MPUHATHE TYMAHUCTUYECKUX IIEHHOCTEHW, 0CO3HAHHOE, YBAKHUTEIBHOE U I0OPOKEIATEIbHOE OTHOLIIEHUE K IPYTOMY YEJIOBEKY, €ro
MHEHHUI0, MUPOBO33PEHUIO;
— CIIOCOOHOCTh K COMEPEKUBAHUIO U (POPMHUPOBAHUE TTO3UTUBHOTO OTHOILICHUS K JIFOJSM, B TOM YHCJIE K JIUIAM C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBbSI U HWHBaJIWAAM; OEPEKHOE, OTBETCTBEHHOEC U KOMIIETEHTHOE OTHOLIEHHE K (PU3UYECKOMY H
MICUXOJIOTUYECKOMY 37I0POBbIO JIPYTUX JIIOJICH, YMEHHE OKa3bIBaTh MEPBYIO MOMOIIb; — (POpMHUpPOBAHUE BHIPAKECHHOHN B MOBEICHUU
HPABCTBEHHOW MO3UIIUM, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOpY J100pa, HPABCTBEHHOTO CO3HAHUS W MOBEJICHUS Ha
OCHOBE YCBOCHHMs OOIIEUETOBEUECKUX IIEHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JOJTa, CIPaBEIJIUBOCTH, MHJIOCEPIUS U
TIPYKeIo0ous);
— pa3BUTHE KOMIIETEHIIMM COTPYIHMYECTBA CO CBEPCTHUKAMHU, JETHbMU MJIQJIIETO BO3pacTa, B3pOCIBIMHM B 00pa30oBaTeIbHOM,
0OIIIECTBEHHO TOJIE3HOU, yueOHO-HCCIIeIOBATEHCKOM, MPOSKTHON U IPYTUX BUIAX JIEATEITHLHOCTH.

JInyHOCTHBIE pe3y/bTaTbl B cdepe OTHOLIEHMHA O0Y4YalOUIUXCH K OKpY:KawlmieMy MHPY, KHBOIl mpupoje,

XY/10:K€CTBEHHOM KYyJIbType:
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— MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH HAyKd, TOTOBHOCTh K HAy4YHO-
TEXHHUYECKOMY TBOPYECTBY, BIAJE€HUE JOCTOBEPHOH HH(POpPMAIMEH O TMEpPEelOBbIX AOCTIXKCHHUAX M OTKPBITHSIX MHUPOBOM U
OTEUYECTBEHHON HaYKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;
— TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHWIO, HA MPOTSIKEHUU BCEH >KU3HU; CO3HATEIBHOE
OTHOUIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEIIHON MPO(ECCHOHaNBbHON 1 O0IIIECTBEHHOM 1€ATEIbHOCTH;
— DKOJIOTUYECKAsl KyJbTypa, OEpe’KHOE OTHOILIEHUS K POJAHOM 3eMJle, MPUPOAHBIM OorarctBam Poccuu U Mupa; mOHUMaHUe BIUSHUS
COIIMAIbHO-DPKOHOMHYECKUX TMPOLIECCOB HAa COCTOSIHME MPUPOJHOM U COLMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHHUE
IPUPOAHBIX PECYPCOB; YMEHUSI U HABBIKK Pa3yMHOIO MPHUPOJIONOJIb30BaHMs, HETEPIUMOE OTHOIICHUE K JEHCTBUSIM, MPUHOCIITUM
BpE 9KOJIOTUH;, MPUOOPETEHNE OMbITA HKOJIOT0-HAMPABICHHOMN €SI TEIbHOCTH;
— 3CTETUYECKOE OTHOIIEHUS K MUPY, TOTOBHOCTh K ACTETHYECKOMY O0yCTPOMCTBY COOCTBEHHOTO ObITa. JINUHOCTHBIE Pe3yabTaTHI B
cdepe OTHOIICHU 00YyJaIOIIUXCS K CEMbE U POJTUTENSIM, B TOM YHCJIE TIOJITOTOBKA K CEMEHHON KU3HU:
— OTBETCTBEHHOE OTHOIICHHE K CO3JJaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATHUS IIEHHOCTEH CeMEMHOM JKU3HH,
— TIOJIOKUTENbHBIA 00pa3 CeMbH, POAMUTENLCTBA (OTLUOBCTBA W MATEPUHCTBA), MHTEPUOPHU3ALUA TPAAUIMOHHBIX CEMENHBIX
LIEHHOCTEM.
JIM4HOCTHBIE Pe3yNbTaThl B cpepe OTHOIICHUSI 00yJalOmUXCs K TPy, B chepe colnanbHOAKOHOMUYECKAX OTHOIIICHHIA:
— yBa)K€HHE KO BceM popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,
— OCO3HaHHBINA BBIOOP OyayIIeH mpodeccun Kak MyTh U CIIOCO0 pean3aiui COOCTBEHHBIX JKM3HEHHBIX TUIAHOB,;
— TOTOBHOCTh OOyYaroumxcs K TPyJOBOH NpOo(ecCHOHATBHOW JESTENIbHOCTH KaK K BO3MOXKHOCTH Y4acTHs B PEIICHUU JINYHBIX,
0OIIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM;
— MOTPEeOHOCTh TPYIUTHCS, YBAXKEHHE K TPYLy U JIIOAIM TPYyAd, TPYIOBBIM JOCTHXKEHUSM, JTOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPUYECKOE OTHOILIEHHUE K Pa3HbIM BUAAM TPYJOBOU AESITEIbHOCTH;
— TOTOBHOCTh K CaM0OO0OCITy>KUBaHHUIO, BKJI0Uasi 00yuyeHHUE U BBIIIOJIHEHUE IOMAIIHUX 0053aHHOCTEH.

JInyHoCcTHBIE pe3yabTartbl B cepe (U3NYECKOr0, NCHUXOJOIHYECKOr0, COLHUAJBHOIO H aKAaJAEeMHUYECKOI0

0J1aronoJ1y4usi 00y4arouuxcs:

— (usnueckoe, SMOLUMOHAIBHO-TICUXOJIOTUUECKOE, COLMAIbHOE OJjaromnojyuyre oOydarolluxcs B JKU3HU 00pa3oBaTelbHOU
OpraHu3allu, OIIYIIEHUE AEThbMHU 0€30MACHOCTH U TICUXO0JOTHYECKOro KoM(popTa, HHPOPMALIMOHHON O€30aCHOCTH.

MeTanpeamMeTHbIe pe3yJbTaThl:

1) onpeoenenue neneit COOCTBEHHOTO 00yUYEHMSI, TOCTAHOBKA U (hOPMYJIMPOBAHUE JIJIS ce0s1 HOBBIX 3a/1a4;
2) nianupogaHue TyTed JTOCTHHKEHUS JKEIAeMOro pe3ysibTara 00y4eHUs XUMHUHM KaK TEOPETHYECKOTO, TaK M SKCIEPUMEHTAIBLHOTO
XapakTepa;
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3) coomnecenue cBOMX NEHCTBUI C TUIAHUPYEMBIMH DPE3YJIbTaTaMH, OcCyluyecmeieHue KOHTPOIS CBOEH AEATENFHOCTH B IpoIiecce
JOCTHKECHHSI pe3yibTara, onpeoeienue CIOCOOOB ACHCTBUI TpPHU BBINOJHEHUH JIAOOPATOPHBIX M MPAKTHUYECKUX paboT B
COOTBETCTBHUH C MPaBUJIaMU TEXHUKH 0€30MaCHOCTH;

4) onpedenenue NCTOYHUKOB XUMHYECKOH MH(OpMAIMU, MOJTy4YeHUEe M aHamm3 e€, co3JaHne WHPOPMAIIMOHHOTO TPOIYKTa U €ro
[IPE3EHTaLN;

5) ucnonv3osanue OCHOBHBIX HMHTEIUICKTYAIBHBIX OIEpAIlMii: aHAM3a M CHHTE3a, CPABHEHHS M CUCTEMATH3allH, OOOOINCHHS U
KOHKPETU3alUH, 6GblisleHue TPUIMHHO-CICACTBEHHBIX CBS3€H U HnOCmpoeHue JIOTMYECKOTO PACCYXKACHUS M YMO3aKIOYEHUS
(MHyKTUBHOT0, IEAYKTUBHOI'O U 110 aHAJIOTUHN) Ha MaTepHUaJIe €CTECTBEHHO-HAYYHOI'O COJIEP/KaHU;

6) ymeHue co3naBaTh, TPUMEHATH U MPeoOPa3OBBIBATH 3HAKM W CHUMBOJBI, MOJCITM W CXEMBI UIS pEHICHUs Yy4eOHBIX |
ITO3HABATEIIbHBIX 3a]1a4;

7) gopmuposanue M pazsumue SKOJIOTUICCKOTO MBIIUICHUS, YMEHHE MPHMEHSATh €r0 B TO3HABATEIBHOW, KOMMYHUKATHBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHATBHOW OPUEHTALINH;

8) cenepuposanue unei n onpeneneHne CpeacTB, HEOOXOIUMBIX IS HX peaTH3ainy.

3. IIpeamMeTHbIe pe3yabTaThbl:
1) ymenue 0603HaYaTh XUMUYECKHE FJICMEHTHI, HA3bIBATh MX U XapaKTePH30BaTh HA OCHOBE IMOJIOKEHUS B MEPHOAMUYECKON CHCTEME
. 1. Menpeneena;
2) popmynuposanue W3yICHHBIX TOHATHI: BEIIECCTBO, XUMUYECKUN DJIEMEHT, aTOM, MOJICKYJa, WOH, KaTHOH, aHHOH, MPOCTOC H
CJI0’KHO€ BEIIECTBO, XMMUYECKAs peaKitsi, BUJbl XUMUYECKUX PEAKIIUH U T. I1.;
3) onpedenenue no GopMyiaM COCTaBa HEOPraHMUECKUX W OPTaHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XMMHUYECKHX 3JIEMCHTOB
WJIY CTENIEHH MX OKHCIICHHUS;
4) nonumanue HGOPMAITUH, KOTOPYIO HECYT XUMHUCCKUE 3HAKH, (DOPMYJIbI U YPABHCHHUS;
5) ymenue xnaccugpuyuposams npocThie (METAIbI, HEMETAIUIBI, OJATOPOIHBIC Ta3bl) M CIIOKHBIC (OMHAPHBIC COCTUHCHUS, B TOM
YUCJIE U OKCHU/IBI, a TAKXKe TUAPOKCUIBI — KHUCJIOThI, OCHOBaHUs, aM(POTEPHBIC TUIPOKCUIBI — U COJIM) BEIIECTBA;
6) popmyruposanue MEPUOTUICCKOTO 3aKOHA, 0ObsACHeHUe CTPYKTYpbl M HH()OPMAILIMK, KOTOPYIO HECET MepuoandecKas chucreMa
xumuueckux ameMeHToB . . MenneneeBa, packpvimue 3HAYEHUS IEPUOAUYECKOTO 3aKOHA;
7) ymenue xapakmepuz06ams CTPOCHHE BEIIECTBA — BHJIbI XUMUYCCKHUX CBSI3CH M TUIBI KPUCTALTHUECKUX PEIIETOK;
8) onucanue cTpoeHUs aTOMOB XMMHUYECKHX 3JICMEHTOB C MOPAIKOBBIMH HoMepamu 1—20 u 26, omobpadsicenue ux ¢ MOMOIIBIO
CXEM;
9) cocmasnenue HopMyIl OKCUIOB XUMHUUCSCKHUX JIEMEHTOB M COOTBETCTBYIOIIUX UM THPOKCH/IOB;
10) nanucanue cTpyKTYpHBIX HOPMYI MOJIEKYJIAPHBIX COSTUHEHUN U (HOPMYIbHBIX €AMHUI] HOHHBIX COCAMHEHUH M0 BaJCHTHOCTH,
CTEINEHH OKUCJICHUS WUJIU 3apsily NOHOB;
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11) ymenue ¢hopmyauposames OCHOBHBIE 3aKOHBI XUMUH: IOCTOSHCTBA COCTaBa BEIIECTB MOJEKYJSPHOTO CTPOSHHSI, COXPaHECHUS
MAaccChl BEUIECTB, 3aKOH ABOTaJIpo;

12) ymenue ghopmynuposams OCHOBHBIE TTOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YICHHUS U TEOPUU JICKTPOIUTHIECKON JUCCOIHAINY;
13) onpedenenue MpU3HAKOB, YCIOBHIA MIPOTCKAHMS U TIPEKPAIICHUS XUMHUSCKUX PEAKIIHN;

14) cocmasnenue MOJIEKYJIAPHBIX YPAaBHCHUH XMMHYECKUX PEAKIMH, MOATBEPXKIAOIINX OOIINE XMMHYCCKHUE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPTAaHMYECKHUX BEIIECTB U OTPAKAIOIINUX CBSI3U MEXKIY KJIacCaMU COCTMHEHU;

15) cocmasnenue ypaBHEHUH PeaKIMii C y4aCTUEM 3JICKTPOJIUTOB TaK)Ke B HOHHOU (opMme;

16) onpedenenue 0 XUMUYECKUM YPAaBHEHHUSAM MPUHAJICKHOCTH PEAKIUi K ONPeeIEHHOMY TUITY HIIH BUJY;

17) cocmasnenue ypaBHEHUH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI ¢ TOMOIIBIO METO/Ia AIIEKTPOHHOTO OallaHca;

18) npumenenue NOHATHI «OKUCICHUE)» U «BOCCTAHOBIICHUEY JIJISI XapPAKTEPUCTUKNA XUMUICCKHX CBONCTB BEIIECTB;

19) onpedenenue c MOMONIBIO KAYECTBEHHBIX PEAKITUI XJIOPUI-, CYIb(aT- ¥ KapOOHAT-aHUOHOB M KATHOHA AMMOHHSI B PACTBOPE;

20) ob6vsicHenue BIUSTHYS pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA;

21) ymenue xapaxmepuzosams MONOKESHUE METAIUIOB U HEMETAJIOB B MIEPUOIMUECKON CHCTEME JIEMEHTOB, CTPOCHHUE X aTOMOB U
KPUCTAIIJIOB, 0011e PU3NIECKIE U XUMHUECKHUE CBOICTBA,

22) 06vsicHeHue MHOTOOOpA3Us TIPOCTHIX BEIIECTB SIBJICHUEM aJUTOTPOITUU C YKa3aHUEM e€ TPUYNH;

23) ycmanognenHue Pa3NUYMA THAPO-, THPO- H DIEKTPOMETAUIYPTHH W ULIIOCHPUPOGAHUE DTHX Pa3IHYUi TpUMEpaMu
MPOMBIIIJIEHHBIX CIIOCOOOB MOTYYEHHSI METAJIOB;

24) ymenue dasams o001y XapakTepucTuky 3iaementoB I, I, VIIA rpynm, a Taxke Bomopona, KHCIOpOa, a30Ta, cepbl, Gochopa,
yriaepoaa, KpeMHHUs U OOpa30BaHHBIX MMH IMPOCTHIX BELIECTB M BAXHEMIIUX COCIMHEHUH (CTpoeHHe, HaXOXJEHUE B MPHUPOJIE,
noJiy4eHue, Pu3nyeckne U XUMHUIECKUe CBOMCTBA, TPUMEHEHUE);

25) ymernue onucvléams KOPPO3UIO METAIUIOB U CIIOCOOBI 3alUThI OT HEE;

26) ymenue npouzso0ums XUMHUYECKHE PAcUYEThl C MCIOJIb30BAHHEM IMOHSATHIH «MacCOBasi JOJSl BEIIECTBA B CMECH», «KOJIHMUYECTBO
BEIIECTBA», KMOJISIPHBIN 00bEM» 10 hopMyJiaM U YpaBHEHHSIM PEaKIIn;

27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAYCHHS N3YUYCHHBIX OPTaHHUECKUX BEIICCTB;

28) evinonnenue 0003HAUYCHHBIX B TPOTrpaMMe 3KCIIEPUMEHTOB, pACHO3HABAHUE HEOPTAHWYECKHX BEIECTB MO COOTBETCTBYHOIIUM
pU3HaKaM;

29) cobnooenue npaBui 0€30MACHON PabOThI B XUMHUYECKOM KaOMHETE (J1abopaTopuH).

Ilnanupyemblie pe3yJabTaThl 00y4eHUS Kypca « XUMUA»

BbINyCKHUK HAYYHTCS:
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ROHUMAMb:

- XUMUYECKYIO CHMBOJIUKY, 3HaKH XUMHUECKUX JIEMEHTOB, (JOPMYJIBI XUHMHUYECKUX BEIIECTB, YPABHEHUS XUMUICCKUX PEAKITUH;

- BOKHEUIIINE XUMUYECKUE MOHITHUS: BEIIECTBO, XUMUYECKUM 3I€MEHT, aToM. MoJieKyia, OTHOCUTEIbHAsA aTOMHAsA U MOJIEKYJIsipHas
Macca, UOH, KaTHOH, XHMHYECKas CBs3b, dJEKTPOOTPHUIIATEIBHOCTh, OKUCIUTENb. BOoCCTaHOBUTENb, TEIIOBOM 3 (dEKT peakiuwu,
OCHOBHBIE THUITbI PEAKIIMM B HEOPTAaHUYECKON XHUMUHU;

- (OpMYJIUPOBKH OCHOBHBIX 3aKOHOB M TCOPUM XUMHHU: aTOMHO — MOJICKYJISIPHOE YUEHHE, 3aKOH COXPAHEHHSI MacChl BEIIECTB, 3aKOH
ABorajipo, nepuoanueckuit 3akon JI.1. Menaeneesa, TeOpuu AIEKTPOJIUTHUECCKON JUCCOIMALIMM M YYEHUS O XUMHUUYECKOM PEeaKIny;
Ha3bl6amop:

- XUMUYECKHE DJIEMEHTHI

-COEIMHEHUS U3YUYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB

Opranuyeckue BeliecTna no ux (Gopmysie: MeTaH, 3TaH, TUJIEH , TJI0K03a, caxapo3a, YKCYCHasi KUCJIOTa.

00BACHAMDb:

- usnUecKuil CMBICI AaTOMHOTO ( TOPSIAKOBOI0) HOMEpA 3JIEMEHTA, K KOTOPBIM MPUHAJITICHKUT;

- 3aKOHOMEPHOCTHU CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB, a TAK)KE CBOMCTB 00pa3yeMbIX UMHU BBICIIUX OKCHUJIOB U TUJPOKCHUIOB;

- CYIIHOCTb IMPOIIECcCca IIEKTPOIUTUIECKON TUCCOIUAIIMHU U PEaKIIUi HOHHOTO OOMEHa

Xapakmepuszoeamu:

XUMHUYECKHUE JIEMEHTHI (OT BOJIOPO/Ia IO KaJbllUsl) HA OCHOBE MX MOJIOKeHUs B [lepunoandeckoit cucteme, 1 0COOEHHOCTH CTPOSHUS
UX aTOMOB

- B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEOPraHUYECKUX BEIIECTB,

- XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB

onpeoenams:

- COCTaB BEIECTBA 10 UX (hopmynam

-BaJICHTHOCTD M CTCIIEHH OKHCJICHHS DJIEMEHTOB B COCAUHCHUHN

-BHIbl XUMHYCECKOH CBSI3H B COCIMHECHUH

-TUIIbI KPUCTAJUIMYECKUX PEIIETOK

- MPUHAIJIKHOCTh BEIIECTB K ONpPEICICHHOMY KJIacCy

~THITBl XUMHYECKUX PEaKITHM

- BO3MOXHOCTb MTPOTEKAHUS pEaKIMii HOHHOTO OOMEHa

COCMagsamy:

-CUCTEMBbI CTPOCHHUS aTOMOB IMEPBbIX 20 2JIEMEHTOB

-(opMyIIbI HEOPTraHUYECKUX COCTUHEHUN N3YYCHHBIX KIIACCOB

VYpaBHEHUS XUMHUYECKUX PEAKIIUMA, B TOM YHCIIC OKHCIUTEIHFHO — BOCCTAHOBUTEIBHBIE, METOOM 3JICKTPOHHOTO OajtlaHca
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Oezonacno oopawamuca:
- ¢ XUMHUYECKOH MOCy10¥ 1 7a00paTOpHBIM 000pYy10BaHHEM
nPOBOOUMb XUMUUECKUI IKCHEPUMEHM
- MOATBEPKAAIOUIUN XUMHUYECKUN COCTAB HEOPTaHUYECKUX COETMHEHHM
- MOATBEPKAAIOUIUN XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTAHUUECKUX BEIIECTB
- 110 TIOJTYYEHHUI0, COOMPAHUIO M PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB
GbIUUCTIAMD:
-MaCCOBYIO JOJI0 XUMUYECKOTO 3eMeHTa o (popmyre coequHeHuI
-MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
- MAacCy OJHOTO BEIIECTBA 110 U3BECTHOM MacCOBOM J0JIE TPUMECEN
- KOJINYECTBO BELIECTBA, 00BEM U MACCy BEILIECTBA, 10 KOJIMYECTBY BEIECTBA, 00BEMY M MACCE PEAr€HTOB MJIM MPOAYKTOB PEAKIIMU
UCNONb306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmelbHOCMU U NOBCEOHEEHOUl HCUZHUL:
- 15 0e30macHOro oOpalieHusl ¢ BEIIeCTBAMU W MarepualamMu B IMOBCEIHEBHOW JKW3HU M IPAMOTHOTO OKa3aHUs MEPBOW MOMOIIU
IIPU OKOTrax KUCIOTaMU U IIeJI0YaMu
- U151 OOBSICHEHUS OTAENBHBIX (PAKTOB U IPUPOIHBIX SIBICHHMA
- ISl KpUTUYECKOW OLEHKH MH(OpPMAIIMU O BEILIECTBAaX, UCIIOJIb3YEMBIX B OBITY.
BpInyCKHHMK MOJYYHT BO3MOKHOCTH HAYYHTHCH:
XapaKkmepu3oeams OCHOGHbIE MeEmoObl HO3ZHAHUA XUMUUECKUX O00beKmoe: Haodntoenue, Mooeauposanue, IKCnepumenm,
uzmepenue;
paznuuams XumuyecKue 00beKmul:
-XUMHUYECKHUE 3JIEMEHTHI U IIPOCTHIE BEIIECTBA
-METaJUIbl 1 HEMETaJLIbI
- OpraHNYeCcKUe U HEOPTAaHUUECKUE COCIMHEHHUS
-TUIPOKCHU/IBI
-OKCHU/IbI coleo0pa3yromire U HecoaeoOpasyroume
- BAJIGHTHOCTb U CTENEHb OKUCIICHUS
-CUCTEeMAaTUYECKUE U TPUBUAIIbHBIE TEPMUHBI XUMHUUECKON HOMEHKIATypPhl
- 3HAKOBYIO CUCTEMY B XUMUU
COOMHOCUMDb:
AK30TEPMHUUECKHE PEAKIIMH U PEAKIIMY TOPEHHUS
-MeTaJlJI, OCHOBHOW OKCHUJ, ocHOBaHHE. Colb
-HEMETaJlI, KUCJIOTHBIN OKCHJI, KHCIIOTY, COJIb
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- CTPOCHHUE aTOMa, BUJI XUMUYECKOUN CBSI3M, TUTT KPUCTAJUTMUECKON PEIIeTKH B (PU3NYECKUE CBOMCTBA SJIEMEHTA

6b106U2AMb U IKCHEPUMEHMATILHO NPOBEPANb 2CUNOME3bl 0 XUMUUECKUX CBOUCHIBAX 6eULECINE HA OCHOBE UX COCMAsa
NPOZHO3UPOBAMb CHOCOOHOCHIb GeU|ecmea NpPOAGIAMb OKUCTUMETbHbIE UWIU 60CCHMAHOGUMENbHbIE CBOUCHEA C YUEHOM
cCmenene OKUC1eHus

Onpeoensmep 603IMOHCHOCHb NPOMEKAHUA XUMUYECKOU PeaKyUU HA 0CHOBE IIeKMPOXUMUYECKO20 PAOA HANPANHCEHUA MEMATLI08
npPo6OOUmMb pacuemst N0 XUMUYECKUM YPAGHEHUAM

- 17151 BBIBOZIa (hOPMYITBI COSTUHEHUS TI0O MAaCCOBBIM JOJISIM JIEMEHTA

-JIJIs1 IPUTOTOBJICHUS PACTBOPA C UCIIOIb30BaHUEM KPHUCTAILIOTHApATa

- ]IS HAXOXKJIEHHUS JIOJIM BBIXOJ1a MPOAYKTA PEAKIIUU 110 OTHOIICHHUIO K TEOPETUUECKU BO3MOKHOMY

-C UCIOJB30BaHueM IpaBuia [ ei- JIroccaka

- C UCTIOJIb30BAaHUEM MOHSTUI «MOJIbY, «UUCIIO ABOTaapO»

-0 TEPMOXUMHUYECKUM YPABHEHUSIM PEaKIINil

IKCNEPUMEHM C HEYKOCHUMETbHBIM NPOBOOUM b XUMUUECKUL COOII00eHUEeM RPABUTI MEeXHUKU 0e30NACHOCHU:

- 10 YCTAHOBJICHUIO KAY€CTBEHHOTO U KOJMYECTBEHHOI'O COCTaBa COCTUHEHU I

- IPU BBIMOJIHEHUU UCCIIEIOBATEIHLCKOTO MTPOCKTA

- B JIOMAIITHUX yCJIOBUSIX

- UCROIb306aMb KI04eble KOMNEemeHyuu 011 8blNOJHEHUA NPOEKMOE8 U YUeOHO — UCC/1e006AmenbCKUX padom no uzyuyeHuro
C60IICM e, CNOCOD068 NOYUEeHUA U PACNO3ZHABAHUIO BEU{ECHLE

- onpeoeims UCHOYHUKU XUMUYECKOU UHpopmayuu, npeocmasisims CRUCOK UHPOPMAYUOHHBIX PeCypCcos

- 00beKMUBHO OUCHUBAMb UHPOPMAUUIO 0 BEULECHBAX, U XUMUUECKUX NPOUECCAX, KPUMUUECKU OMHOCUMbCA K NCEBOOHAYUHOI
ungopmanuu

- C030a6amb MOOeU U CXeMbl 0151 PeUeHUs YUeOHbIX U NO3HABAMETbHBIX 3A0aY.

IInanupyemble pe3yJbTaThl peaju3anuu nporpamMmmsol «@opmuposanue Y'Y /I» cpencrBamu npeamera [bvbz:
JIMYHOCTHBIE :

B pamkax 11eHHOCTHOTO ¥ SMOIIMOHAJIBHOTO KOMIIOHEHTOB OyyT ChOPMUPOBAHBI:

. IPaKIaHCKUM MaTPUOTHU3M, JIFOOOBb K PojiliHE, 4yBCTBO TOPJIOCTH 32 CBOIO CTPaHy;

. YBaXXECHUE K UCTOPUHU, KYJIbTYPHBIM U UCTOPUUECKUM NAMSATHUKAM;

. SMOLIMOHAIBHO TMOJI0KUTEIIBHOE IPUHATHE CBOEH ITHUYECKOW UJICHTUYHOCTH;

. YBAKEHHE K JApYruM HapojgaMm Poccum W mMupa W IPUHATHE HMX, MEXKITHUYECKAs TOJIEPAHT- HOCTb, TOTOBHOCTb K

PABHOIIPABHOMY COTPYIHUYECTBY;
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° YBAXXCHUC K JINYHOCTHU U ee AOCTOHUHCTBY, I[O6pO)KeJ'IaTeJIBHOC OTHOHICHHC K OKPYXKar0- UM, HCTCPIIUMOCTD K JIFOOBIM BHUAaM
HaCUJIMA U TOTOBHOCTDL IIPOTUBOCTOATL UM,

M YBAXXCHHC K IICHHOCTAM CCMbH, JI000Bb K IMpHUPOJAC, NPU3HAHNC ICHHOCTH 310POBbs, CBOC- TO U APYI'HX JIIOI[CP'I, OIITUMH3M B
BOCIIpUATHHU MHUPA,

° HOTpe6HOCTB B CAMOBBIPAKCHHUU U CaMOpCaJIn3alluv, COIUAaJIbHOM IIPU3HAHWH

° IMO3UTHUBHAsA MOpPAJIbHAsA CAMOOICHKA W MOPAJBHBIC YYBCTBA — YYBCTBO I'OPpAOCTH IIPHU CICAOBAHHHU MOPAJIBHBIM HOPMAM,

NepeKUBaHUE CThIJIA M BUHBI MIPU UX HAPYIICHUH.
B pamMkax nesiTe’bHOCTHOTO (ITOBEAECHYECKOT0) KOMIIOHEHTA Oy nyT ChOpMHUPOBAHBI:

. TOTOBHOCTh U CIIOCOOHOCTB K YYaCTHIO B IIKOJbHOM CaMOYTPABICHUH B MPEAEIIax BO3- PACTHBIX KOMIIETEHIIUN (JIEXKYpPCTBO B
IIKOJIE U KJIACCE, yYaCTHUE B IETCKUX U MOJIOAEKHBIX OOIIE- CTBEHHBIX OPraHU3alUsX, IIKOJIbHBIX U BHEIIKOJbHBIX MEPOIPHUITHSIX );
. TOTOBHOCTb U CLIOCOOHOCTH K BBITIOJIHEHUIO HOPM M TPEOOBAaHUM MIKOJIBHOM KU3HU, IIPaB U 00A3aHHOCTEN YUCHUKA;

. YMEHHE BECTH JHAJIOI HA OCHOBE PABHOIPABHBIX OTHOUIEHWH M B3AMMHOIO YBAKECHUS W IPUHSITHS; YMEHUE KOHCTPYKTUBHO
paspemiatb KOH(MIUKTHI,

. TOTOBHOCTh M CHIOCOOHOCTH K BBINIOJIHEHUIO MOPAJIBHBIX HOPM B OTHOIIEHHH B3pPOCHBIX U CBEPCTHUKOB B IIKOJE, AOMa, BO
BHEYUYEOHBIX BUAAX AEATEIBHOCTH;

. NOTPEOHOCTh B YYaCTUM B OOIIECTBEHHOW >KM3HU OJMOKAMILIEro COLMAIBHOTO OKPY)KEHHs, OOLIECTBEHHO IOJIE3HOM
NEeATEIIbHOCTH;

. YMEHHUE CTPOUTH JKU3HEHHBIC IUIAHBI C YYETOM KOHKPETHBIX COLMAIBbHO-UCTOPUYECKUX, IMOJUTUYECKUX U DKOHOMHUYECKHUX
YCJIOBHI;

. YCTOWYMBBIN MO3HABATEIBHBIN HHTEPEC U CTAHOBJICHUE CMBICTIOO0pa3yrolieit (yHKIIUN TO3HABATEIIbHOTO MOTHBA;

. TOTOBHOCTH K BBIOOPY MPOGUIBEHOTO 00pa30BaHMUS.

BbInycKHUK TOTyYUT BO3MOKHOCTD JUIsl POPMHUPOBAHUS:

. BBIPOKEHHON YCTOMYMBOM yueOHO-TT03HABATEIbHOM MOTHUBALIMY U UHTEPECA K YUEHUIO;

. TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIUTAHUIO;

. aJICKBAaTHOM MO3UTUBHOM CAMOOILICHKHU U SI-KOHIENIUM;

. KOMIIETEHTHOCTH B p€aju3alliyi OCHOB I'PAKIAHCKON MAEHTUYHOCTH B IOCTYIIKAX U IE€SITEIbHOCTH;

. MOPAJILHOTO CO3HAHUS Ha KOHBEHIIMOHAJIBLHOM YpPOBHE, CIIOCOOHOCTH K PEIICHUI0 MOpPAJIbHBIX JWJIEMM Ha OCHOBE y4€Ta

MO3ULIUNA YYACTHUKOB JTUJIEMMbI, ODUEHTAIIMU HA UX MOTHUBBI U YyBCTBA; YCTOMYMBOE CIIEIOBAHME B MOBEICHUH MOPAIbHBIM HOpMaM
Y ATUYECKUM TpeOOBaHUSAM;

. IMIATHH KaK OCO3HAHHOTO MOHUMAaHMSI U COTIEPEKUBAHUS UyBCTBAM JPYTUX, BHIPAXKAIOLIECICS B OCTYNKaX, HAlpaBJIEeHHBIX HA
MOMOUIb U 0OecrieyeHne 0Iaronoayyusi.
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PerynasiTuBHbIC YHHUBeEpCAJIbHbIE Y4eOHbIE 1eHCTBUS
BBIITyCKHUK HAYy4YUTCA:

. 1eJIeToNIaraHuIo, BKITIOYAast IIOCTAHOBKY HOBBIX I1€JIeH, MpeoOpa3oBaHue MPAKTHUECKON 3a- 1a4d B TTO3HABATEIBLHYIO;

. CaMOCTOSITENIFHO aHAJIM3UPOBATh YCIOBHUS JOCTH)KCHUS 1€ Ha OCHOBE y4uéTa BBIICICH- HBIX YYHUTEIEM OPHEHTHPOB
JCHCTBYS B HOBOM Y4eOHOM MaTepHuae;

. TUTAHUPOBATh ITYyTH JOCTIKEHUS TICTICH;

. yCTaHaBIINBATH IIEJICBBIC TIPUOPUTETHI;

. YMETh CaMOCTOATEIHLHO KOHTPOJIUPOBATH CBOE BPEMsI U yIIPABIIATH MM,

. NPUHUMATH PEIICHUS B MPOOJIEMHOM CUTYyaIlMH Ha OCHOBE IMIEPETOBOPOB;

. OCYIICCTBJIATh KOHCTATHPYIONIUH W TPEIBOCXUIIAIONTAN KOHTPOJIb MO PE3yJbTaTy W MO CHOCO0y ACHCTBUS; aKTyaTbHBIN
KOHTPOJIb Ha YPOBHE MTPOU3BOIFHOTO BHUMAHUS;

. aJICKBaTHO CaMOCTOSITEIBHO OIICHWBATh MPaBUJIBHOCTH BBHITIOJHEHUS JACHCTBUS W BHOCHUTH HEOOXOAMMBIC KOPPEKTHBBI B
WCITOJTHCHHE KaK B KOHIIE IEHCTBHS, TaK | IO X0y €T0 peaan3alliu;

. OCHOBaM MPOTHO3UPOBAHUS KaK MPEABUACHUS OYIyIINX COOBITHI M pa3BUTHS IIpoliecca.

BBITyCKHHAK TIOTy9IUT BO3MOYKHOCTh HAYUUTHCS:

. CaMOCTOATEIILHO CTAaBUTh HOBBIC YUE€OHBIE 1SN U 33]1a4H;

. MOCTPOEHUIO KU3HEHHBIX TUIAHOB BO BPEMEHHO2 M MEePCIIEKTHUBE;

. IpU TUIAHUPOBAHUHU JOCTIDKEHHUS I1IeJIed CaMOCTOSITENIbHO, MOJHO M aJIeKBAaTHO YYHUThI- BaTh YCIOBUS U CPEACTBA MX
JOCTUXKEHUS;

. BBIICJISITh AJIbTEPHATUBHBIE CIIOCOOBI JJOCTUXKEHUS 1IeTTU U BIOUpaTh Hanbosee a3 ek- TUBHBIN crocoo;

. OCHOBAM CaMOpPETYyJAlMM B Yy4eOHOW M TMO3HABATEIbHOM MAESITENBHOCTH B (OpPME OCO3HaH- HOTO YIPaBJICHUS CBOUM
MTOBEJICHUEM U JICSITEIIbHOCTHIO, HAIIPABJICHHON HAa TOCTH)KCHHE ITOCTAB- JICHHBIX 1EJICH;

. OCYIIIECTBIIATH TTO3HABATEILHYIO PE(IICKCHIO B OTHOIICHUH JICHCTBUN 10 PEIISHUIO0 YICOHBIX M IO3HABATEIIBHBIX 3a71aY,

. aJIcKBaTHO OIICHHUBATh OOBEKTHBHYIO TPYIHOCTh KakK Mepy (DaKTHUECKOro WJIM IPEJIjlaraeMoro pacxoja pecypcoB Ha
pEIICHNE 3a1a4H;

. aJICKBaTHO OIICHUBAaTh CBOM BO3MOXXHOCTH JOCTHIKEHHUS IIEJIM OMNPEACIEHHON CJIOKHOCTH B Pa3IMUHBIX cdepax
CaMOCTOSITCJIBHOM JICSATEIbHOCTH;

. OCHOBAaM CaMOPETYJISAIUN AYMOIIMOHATBLHBIX COCTOSTHHIM;

. MpUJIaraTh BOJIEBBIC YCUIIHS U MPEOJA0JIEBATh TPYIAHOCTH U MPEMATCTBHS HA IMyTH JOCTHIKEHUS IETIeH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe NeiCTBHSA
BrInyckHUK HayduTCs:
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. YUHUTBIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMK PA3JIMYHBIX TO3ULUN B COTPYAHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE€ MHEHHE U MO3UIUIO, apryMEHTHPOBAaTh U KOOPAMHUPOBATH €€ C MO3ULIUSAMHU MapTHEPOB B
COTPYIHHYECTBE MPHU BBIPAOOTKE OOILEr0 PEIICHHS] B COBMECTHOM E€ATEIBbHOCTH;

. yCTaHABIIMBATh U CPABHUBATH Pa3HbIE TOUKU 3PEHUS, IPEXK/IE YEM IPUHUMATh PELICHUS U IeTaTh BBIOOP;

. apryMEHTHPOBATH CBOIO TOUKY 3PEHHUSI, CHOPUTH U OTCTaUBaTh CBOIO MO3UIUIO HE BPaXKAEOHBIM JIJIsl ONIIIOHEHTOB 00pa3omM;

. 3aJ1aBaTh BONPOCH], HEOOXOAUMBIE JIJIs1 OPraHU3alUK COOCTBEHHOM NEATENBHOCTH U COTPYTHUYECTBA C NAPTHEPOM;

. OCYILIECTBIIATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYJHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIb;

. a/IeKBaTHO UCIOJIb30BaTh PeUb JJIs INIAHUPOBAHUS U PETYJISIUU CBOEH JESITEIbHOCTH;

. aJIeKBaTHO HCIIOJIb30BAaTh PEUEBBIC CPEJCTBA JJIS PELICHUS pPA3IMYHBIX KOMMYHHUKATHBHBIX 3aJay; BIaJ€Th YCTHOM U
MMCbMEHHON PEYbl0; CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3 BAaHUE;

. OpraHU30BbIBAaTh M IJIAHUPOBATh y4€OHOE COTPYJIHHMYECTBO C YUYHUTEJIEM M CBEPCTHHKAMH, ONPEAENATh UEeNH U (QyHKUUU
YYaCTHHKOB, CIIOCOOBI B3aUMOACHCTBUS; IIIAaHUPOBATH 00IIHE CITIOCOOBI pabOThI;

. OCYUIECTBIISTh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JE€HCTBHI MapTHEPA, yMETh yOEKIaTh;

. paboTath B rpylllie — yCTaHABIMBAaTh paboyne OTHOLIEHUS, 3(PPEKTUBHO COTPYIHUYATh U CHOCOOCTBOBATH MPOAYKTHUBHOM

KOOIIEpallK; UHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB U CTPOUTH NMPOAYKTUBHOE B3AMMOJIECUCTBHE CO CBEPCTHUKAMH U B3POCIIBIMU;
. OCHOBAM KOMMYHHUKATUBHOH pedIieKcuu;
. UCIIOJIb30BAaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEACTBA Il OTOOPAKEHUSI CBOUX UYBCTB, MBICJIEH, MOTUBOB U OTPEOHOCTEH;

. oToOpaxkaTb B peud (omucaHue, OOBSCHEHHE) COJACp)KAHWE COBEpIIAeMbIX JEHCTBUA Kak B (opMe TPOMKOMH
COIMAIM3UPOBAHHON pPeuH, Tak U B popMe BHYTPEHHEH pedH.
BpInyCKHUK NOIYYUT BO3MOKHOCTh HAYUUTHCS:

. YUUTBHIBaTh U KOOPJAUHUPOBATH OTIMYHBIE OT COOCTBEHHOM MO3UILINU APYTUX JIFOJIEH B COTPYIHUYECTBE;

. YUUTHIBATH PA3HbIE MHEHHUS U UHTEPECHI U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

. MOHUMATh OTHOCUTEIBHOCTh MHEHHUI U MOAXOA0B K PEIICHUIO MPOOJIEMBI;

. NPOJIYKTUBHO paspeniaTh KOH(MJIMKTHI Ha OCHOBE Yy4€Ta HMHTEPECOB U MO3UIMI BCEX YYAaCTHUKOB, MOHUCKA W OIEHKHU

aJIbTEPHATUBHBIX CIOCOOOB pa3pelieHus: KOH(JIMKTOB; I0rOBapUBaThCs M MPUXOAUTH K OOIIEMY pEIICHUI0 B COBMECTHOM
NEATEIbHOCTH, B TOM YUCJI€ B CUTyallMM CTOJIKHOBEHHS UHTEPECOB;

. Opath Ha ce0s1 MHULIMATUBY B OPTaHU3aIIMK COBMECTHOTO JICUCTBUSA (J1€7I0BOE JINJIEPCTBO);

. OKAa3bIBATh MOJJAEPKKY U CONCHCTBUE TEM, OT KOTO 3aBUCUT JTOCTUKEHHUE 1IEJIU B COB-

MECTHOM JIeSITeILHOCTH;

. OCYIIECTBIISATH KOMMYHUKATUBHYIO pe(IIEKCHIO KaK OCO3HAHNE OCHOBAHUN COOCTBEHHBIX JEHCTBUN U ACHCTBUIN MapTHEPA;
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. B IMpOLECCEe KOMMYHHUKAIIMM JOCTaTOYHO TOYHO, IOCJIEIOBATEIbHO M TIOJHO TMepeAaBaTh MapTHEPY HEOOXOAUMYIO
UH(POPMAIIMIO KaK OPUEHTUP TSl TOCTPOSHUS IEUCTBUS;
. BCTyNaTh B JHAJOl, a TaKXKe Y4YacTBOBAThb B KOJUJICKTUBHOM OOCYXIEHHHM MpoOJieM, ydacTBOBaTh B JUCKYCCHH U

apryMEHTHUPOBAaTh CBOI TO3WIIMIO, BJIAJETh MOHOJOTHYECKOM ¢ JHAJIOTHYECKOW (GopMamMu pedrd B COOTBETCTBHHM C
rpaMMaTUYECKUMH U CHHTAaKCUYECKUMH HOPMaMH POJTHOTO SI3BIKA;

. CJIeI0BaTh MOPAJIBHO-3TUYECKUM U TMCUXOJOTHYECKUM MPUHIIMIAM OOIIEHHUS U COTPYAHHU- YeCTBA HA OCHOBE YBaXKUTEIIHBHOTO
OTHOIIICHHUS K MapTHEpaM, BHUMaHUSA K JUYHOCTH APYroro, aaeKBAaTHOT'O MEXIMYHOCTHOTO BOCIIPHATHS, TOTOBHOCTH aJICKBATHO
pearupoBaTh Ha HYXKIbl APYTUX, B YaCTHOCTH OKa3bIBaTh IOMOINb M HSMOIMOHAJBHYIO IMOJJIEPKKY IMapTHEpaM B IIpoliecce
JIOCTHKEHUS OOIIEH 11eJ I COBMECTHOM AEATEIILHOCTH,

. ycTpauBath 3()PEKTUBHBIE TPYNNOBBIE OOCYXIEHUS W OOeCreyuBaTh OOMEH 3HAHUSMHU MEXIY 4YJICHAMHU TPYIIbI JJIs
NpUHATUSA 3P ()EKTUBHBIX COBMECTHBIX PELICHUM;
. B COBMECTHOHM AESATENIBHOCTU YETKO (POPMYIHMPOBATH LIETU TPYMHIbl U MO3BOJATH €€ YUACTHUKAM MPOSIBIATH COOCTBEHHYIO

DHEPIUIO IS JOCTUKEHUS dTHUX LEIIEH.
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA
BrInyckHUK Hay4uTCs:

. OCHOBaM peajn3aliy MPOCKTHO-UCCIICIOBATEIHCKOMN ACSITCIIBHOCTH;

. MIPOBOJAUTH HAOIIOICHUE U SKCIIEPUMEHT I10]T PYKOBOACTBOM YUUTEJIS;

. OCYIIECTBIISITH PACITUPEHHBIN MOMCK HH(POPMAITUHU C UCTIOIb30BaHUEM pecypcoB OnbimoTek u MuTepHera;

. CO3/1aBaTh ¥ IMPEOOPA30BBIBATh MOJIEIH M CXEMBI JIJIs PEIICHUS 3a1a4;

. OCYIIECTBIISITH BEIOOP HanboJiee 3 PEKTUBHBIX CIIOCOOOB PEIIeHUS 3a7a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBUIH;

. JlaBaTh OMPEICIICHUE TOHITHSIM;

. yCTaHaBJIMBATh MPUYNHHO-CJICJICTBCHHBIC CBSI3H;

. OCYIIECTBIIATH JIOTHYECKYIO OTEPAIIAI0 YCTAHOBJICHUS POJOBUIOBBIX OTHOIIICHHUH, OTp HUYCHUE TIOHSTHS;

. 000011aTh MOHATHS — OCYIIECTBIIATH JIOTHYECKYIO OTIEPAIMIO MepeXoa OT BUIOBBIX MPU3HAKOB K POJIOBOMY TOHSITHIO, OT
MTOHSTHS ¢ MEHBIITUM 00BEMOM K ITOHSITHIO ¢ OOJIBIITUM 00BEMOM;

. OCYIICCTBJIATh CPaBHCHHUE, CEPUAITUIO U KIaCCU(UKAINIO, CAMOCTOSATEILHO BRIOMPAast OCHOBAHUS W KPUTCPHH TSI YKa3aHHBIX
JIOTUYECKUX ONEpaLIUiL;

. CTPOUTH KJIaCCU(PHUKAITNIO Ha OCHOBE TMXOTOMHYECKOTO JIeJieHUs (Ha OCHOBE OTPHIIAHHS ),

. CTPOUTh  JIOTHYECKOE PacCyKICHUE, BKJIFOYAIOIIIEE YCTaHOBJICHHE IPUYUHHO- CJICICTBCHHBIX CBSI3CH;

. OOBSICHSATD SIBJICHUS, ITPOIIECCHI, CBSA3U M OTHOIIICHHMS, BBISIBIIIEMbBIC B X0/ MCCIICIOBAHMS;

° OCHOBaM O3HAKOMHUTCIBHOT'O, H3Yy4YaOIICTO, YCBANBAIOIICTO U ITIOMCKOBOT'O YTCHH,
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. CTPYKTYPHPOBATh TEKCTHI, BKJIKOYASyMEHHUE BBIICIATH TNIABHOE W BTOPOCTEIIEHHOE, IVIABHYIO HJICK0 TEKCTA, BBICTPAMBATH
MOCIIE0BATEIHHOCTD OMUCHIBAEMBIX COOBITUH;
. pabotath ¢ MeradopaMu — TIOHMMATh IEPEHOCHBIM CMBICT BBIPAXKCHHM, MOHUMATh U YHOTPEOJATH OOOPOTHI pEYH,

ITOCTPOCHHBIC HAa CKPBITOM y1'[0I[06JI€HI/II/I, O6p33HOM COJIMOKCHHH CJIOB.
BI)IHYCKHI/IK IMOJY4YHUT BO3MOKXHOCTb HAYUUTHCA:

. OCHOBaM pe(pJIeKCUBHOTO YTEHUS;
. CTaBUTb NPOOJIEMY, ApIYMEHTUPOBATH €€ aKTYalbHOCTB;
. CaMOCTOSITEJILHO IMPOBOJUTH MCCIIE0BAaHNE HA OCHOBE MPUMEHEHMSI METOI0B HA0JII0/Ie- HUSI U AKCIIEPUMEHTA;
. BBIIBUTaTh TUIIOTE3BI O CBS3AX U 3aKOHOMEPHOCTSIX COOBITHI, TPOLECCOB, 0OBEKTOB;
. OpPraHU30BbIBATh UCCIIEIOBAHNUE C LIEBIO IPOBEPKHU THIIOTES;
. OCHOBaM O3HAKOMMTEIBHOI0, N3YYAOIIEr0, yCBAUBAIOIIETO U TOMCKOBOIO YTCHMS,
. CTPYKTYPUPOBATh TEKCThI, BKIIIOYas YMEHHUE BBIACISATH TIJIaBHOE M BTOPOCTENEHHOE, IJaB- HYI HJACK TEKCTa,
BBICTPAMBaTh MOCJIEOBATENBHOCTD ONUCHIBAEMBIX COOBITUH;
. pabotath ¢ MetagopaMyu — MOHMMATh NEPEHOCHBIN CMBICI BBIPAXKEHHUM, TOHUMAaTh U YNOTPEOJIATh 00OPOTHI peuH,

MOCTPOEHHBIE HA CKPBITOM YIIOAOOIEHUH, 00pa3HOM COJIMKEHUU CIIOB.
BbINyCKHHUK MOJTYYUT BO3MOXHOCTb HAyYUThCS:

. OCHOBaM pe(IeKCUBHOTO YTECHUS,

. CTaBUTH MPOOJIEMY, aPTYMEHTUPOBATH €€ aKTyaJIbHOCTb;

. CaMOCTOSTENIbHO MPOBOAUTH UCCIIEIOBAHNE HA OCHOBE MPUMEHEHHSI METOIOB HAOIIOICHHSI M SKCTIEPUMEHTA;
. BBIJIBUTATh TUIIOTE3bI O CBSI3AX M 3aKOHOMEPHOCTSIX COOBITHH, MPOIECCOB, OOBEKTOB;

. OpraHU30BbIBATH UCCIIEIOBAHKE C LIEIBIO MPOBEPKHU THIIOTES;

. JIenaTh YMO3aKIIOUCHHS (MHIYKTUBHOE U IO aHAJIOTHH ) U BBIBOJIBI HA OCHOBE apTryMEHTAITUH.

Ilnanupyemble pe3yJbTaThl Ppeaju3aluu NpPorpaMmMbl «OCHOBBI CMBICJIOBOTO YTEHHsI W PadOTBI ¢ TEKCTOM»
cpeJACTBaAMHU MpeaMeTa:

BBITTyCKHUK HAYyYUTCS:

. OPHEHTHUPOBATKLCS B COACPKAHUU TEKCTA U TIOHUMATh €T0 IEJIOCTHBIN CMBICIT:

—  OompenensaTh TJIaBHYIO TeMY, OOIIYIO IIeJTb NI Ha3HAYEHUE TEKCTA;

—  BBIOWpATH W3 TEKCTA WM MPUIYMATh 3aT0JI0BOK, COOTBETCTBYIOIIUN CONEPKAHUIO U 00- IIEMY CMBICTY TEKCTa;

—  (dOopMyIUPOBaTh TE3UC, BRIPAKAIOIINUN OO CMBICI TEKCTAa;

—  TPEeIBOCXUIIATh COJAEPKaHKUE MPEAMETHOTO TJIaHa TEKCTa 0 3ar0JIOBKY U C OTIOPOM Ha MPEABIAYIIUN OTIBIT;
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OOBSCHATH MOPSIOK YaCTEH/ UHCTPYKILIMNA, COJEPKALINXCS B TEKCTE;
COMNOCTAaBIIATh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIE KOMIIOHEHTBI: OOHAPYKMBAaTh CO- OTBETCTBHE MEXIY 4YACTHIO

TEeKCTa U ero obmel uaeel, chopMyIUPOBAHHON BOMPOCOM, OOBSICHATh HAa3HAYCHUE PHUCYHKA, MOSICHATh YacTH rpaduka Wid
TaOJINIBI U T. 1.;

HaXOAUTb B TCKCTC Tpe6yeMy}0 I/IH(l)OpMaHI/IIO (HpO6CFaTB TCKCT TIJIa3aMH, OIIPCACIATH €0 OCHOBHBIC 3JICMCHTEHI,

COIIOCTAaBJIATH (bOpMLI BBIPpAKCHHUA I/IH(i)OpMaHI/II/I B 3aIIpOoCC U B CaMOM TCK- CTC, YCTAHABJIMBATD, ABJIAIOTCA JIM OHHU TOKIACCTBCHHBIMU
NI CHHOHHUMHNYCCKHMMH, HAXOIUTb Heo0- XO0OUMYIO CINHUIY I/IH(i)OpMaHI/II/I B TCKCTG);

o
TCKCTAa.

peuiaTtb y‘le6HO-H03HaBaT€JIBHI)Ie 151 yqe6H0-HpaKTquCKH€ 3aJa4du, TpG6YI-0HlI/IC ITOJTHOTO U KPUTHUYCCKOI'O ITOHNMAaHHA

ONPENEIIATh HA3HAYEHUE PA3ZHBIX BUIOB TEKCTOB;

CTaBUTH Iepes cO0OM LIeNb YTEHUS, HAPaBJIsAs BHUMAHUE Ha TOJIE3HYIO B IaHHBIA MO- MEHT UH(OPMAILIHIO;
pa3IMyYaTh TEMBI U MIOATEMBI CIIELIMAIBHOTO TEKCTA,;

BBIJIEJISITh HE TOJIBKO IJIABHYIO, HO M M30BITOYHYIO HH(OPMAILIHIO;

IIPOTHO3UPOBATH MOCIEA0BATEIBHOCTD U3JI0KEHUS UIEN TEKCTA,

COMNOCTABIIATh PA3HbIE TOUKH 3PEHMS U pa3Hble HCTOYHUKU MH(POPMALIMH 10 33JJTaHHOM  TEME;

BBINIOJIHSTH CMBICJIOBOE CBEPTHIBAHUE BBIJCIICHHBIX (PAKTOB U MBICIIEH;

(opMUpPOBaTh HA OCHOBE TEKCTA CUCTEMY apTyMEHTOB (JJ0BOIOB) /1Jisi 000CHOBAaHUSONPECIEHHON MO3ULINY;

IMIOHUMATb JYHICBHOC COCTOAHUC HepCOHa)I(eﬁ TCKCTa, COIICPCIKUBATDL M.

CTPYKTYPHUPOBAaTh TEKCT, HCIIOJb3yS HYMEPALMIO CTPAHUIL, CIHUCKHU, CCBUIKH, OTJIABJIEHUE; MNPOBOAUTH IIPOBEPKY

MIPaBOIMCAHUS; UCIIOJIb30BATh B TEKCTE TAOJHUIIBI, H300paKEHNS,

npeoOpa3oBbIBATh TEKCT, UCIIOJIB3YsI HOBBIE (POpMBI mpeacTaBieHus: nHdopmaruu: Gop- Myibl, rpaduku, TUarpaMmebl,

Tabiuupl (B TOM 4HCIE AMHAMMYECKHE, JJIEKTPOHHBIE, B YACTHOCTH B MPAKTHYECKUX 3aJaydax), IMEpPeXOJUTb OT OJHOTO
MIPEACTABIICHNS JAHHBIX K IPYTOMY;

MHTEPIPETUPOBATH TEKCT:

CpPaBHUBATH U MPOTUBOIOCTABIISATH 3AKIIOYEHHYIO B TEKCTE MH(DOPMAIIMIO PA3HOTO Xa- PaKTepa;
0oOHapyXKHUBaTh B TEKCTE JOBOJIbI B OJITBEPKACHUE BbIIBUHYTHIX TE€3HCOB;

JIeNaTh BBIBOJBI U3 CHOPMYIMPOBAHHBIX MOCHUIOK;

BBIBOJWTH 3aKJIFOUECHUE O HAMEPEHUHN aBTOPA WUJIM TJIABHOM MBICIIH TEKCTA.

OTKJIMKAaThCS HA COJEPKAHUE TEKCTa:

CBsI3bIBAaTh MH(GOpPMAINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 JPYTUX UCTOYHU-KOB;
OLICHUBATh YTBEPKACHUSA, CACIaHHBIE B TEKCTE, UCXO U3 CBOMX NPEACTABICHUN O MUPE

-HAXOJUTh JOBOJIbI B 3aLIUATY CBOEH TOUKH 3PCHMUS;
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. OTKJIMKAThCA Ha (POpMY TEKCTa: OIIEHUBATH HE TOJBKO COJIEPKaHKME TEKCTA, HO M ero GopMy, a B IIEJIOM — MacTEPCTBO
€ro UCIOJIHCHMUS,
. Ha OCHOBE UMEIOIINXCS 3HAHUH, )KU3HEHHOTO OTBITA MOABEPTaTh COMHEHHUIO TOCTOBEPHOCTH UMEIOMIEHCS HHPOPMAIIHH,

oOHapyXMBaTh HEAOCTOBEPHOCTHh TOJTy4aeMoi HHQOpMaIMK, mpodensl B WHGOpPMAMA M HAXOIWUTH IYTH BOCTIOJHCHHS ITHUX
po0eIIoB;

. B TIpoIlecce pabOThl C OJHWM WM HECKOJIBKHMH HCTOYHHKAMH BBISABISATH COJEPIKAIIYIOCS B HUX MPOTHBOPECUUBYIO,
KOH(JIMKTHYIO HH(OPMAIIUIO;
. UCTIONb30BaTh TIOMYYEHHBINA OMBIT BOCTIPUATHSI WHPOPMAITMOHHBIX OOBEKTOB I 000Ta- IIEHUsI YyBCTBEHHOTO OIIBITA,

BBICKA3bIBATh OICHOYHLIC CYKACHUA U CBOIO TOYKY 3pCHUSA O IIOJY- YCHHOM COO6HICHI/II/I (HpOLII/ITaHHOM TCKCTG).

BBIHyCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUUTBCA:

. aHATM3UPOBATh M3MEHEHUS CBOETO AMOIIMOHAJIBLHOTO COCTOSHHUS B TPOIECCE YTCHHUS, I0- JyYCHHUS W TepepadOTKH
MOJTy9eHHOU MH(POPMAITUU U €€ OCMBICIICHHUS.

. BBISIBIIATh HMMIUIMIIUTHYIO HWH(OpPMAIMI0O TEKCTa HA OCHOBE COTOCTABIICHHWS WILTIOCTpAa- THBHOTO Marepuaga ¢
nH(popMaIen TeKcTa, aHaIM3a MOATEKCTa (MCIIOIb30BAHHBIX SI3BIKOBBIX CPEACTB M CTPYKTYPHI TEKCTA).

. KPUTHYECKHA OTHOCHTHCS K PEKIaMHOW HH(POpMAITNH;

. HAXOJUTh CIIOCOOBI MPOBEPKHU MTPOTUBOPEUUBON UHPOPMAIINH;

. OTIpEENATh JOCTOBEPHYIO HH(POPMAIIHMIO B CIIy4ae HAIMYUS MPOTUBOPEUMBOM WIIM KOH- (DIIMKTHOW CUTYyaITUH.

Ilnanupyemblie pe3yjbTaThl peanusanuu nporpammbl «@opmupoBanue HNKT- koMmereHTHOCTH 00y4aromiuxcs»
cpeacTBAMU NpeaMeTa 0HOJIOTHM:
BpinyCKHUK Hay4duTCS:

. BBICTYNATh C ayAMOBUACONOANCPKKOMN, BKIItOUas BHICTYIUICHHUE Mepe]] AUCTAHIIMOHHON ayIuTOpHEN;

. y4acTBOBaTh B 00CYkXAeHUH (ayAHOBHAE0(DOPYM, TEKCTOBBIN (hOpyM) C HCHOIB30BAaHUEM BO3MOKHOCTEW HTEpHETa;

. UCII0JIb30BaTh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI 1711 MH()OPMAIMOHHOTO 0OMEHa;

. BECTH JINUHBIN JHEBHUK (0JI0T) C UCIIOJIL30BAHUEM BO3MOXKHOCTEHM MHTEepHeTa;

. OCYUIECTBJISATH 00pa30BaTEIbHOE B3aUMOJCHCTBHE B MH(OPMAITMOHHOM MPOCTPAHCTBE 00pPA30BATENBHOIO YUPEKICHUS

(monmydyeHWe W BBITIOJIHCHHWE 3a/JaHHK, ITOJTYyYCHHE KOMMEHTApHEB, CO- BEPIICHCTBOBAHHWE CBOCH pabOTHI, (GOopMHUpOBAHUE
nopT¢homo);

. coOJI0/1aTh HOPMBI UH()OPMAITMOHHON KYJIBTYPBI, THKU U MPaBa; C YBAKEHUEM OTHOCUTHCA K YaCTHOW MH(POPMAINHA U
WH()OPMAITMOHHBIM MPaBaM JPYTUX JIFOJICH.
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. MCIIOJIb30BaTh Pa3NuyHble MpUEMBI Moucka uHpopManuu B MHTepHETe, MOMCKOBBIE CEPBHUCHI, CTPOUTH 3aMpPOCHI IS
novcka MHPOpPMAIUH U aHATU3UPOBATH PE3YIbTAThl MOUCKA;

. MCIIOJIb30BaTh MPUEMBI MTOMCKAa HHPOPMAIIMH Ha IEPCOHAIBHOM KOMITBIOTEpE, B MH(POpPMA IIMOHHOM Cpeie yUpeKIeHUs
U B 00pa30BaTEIbHOM IIPOCTPAHCTBE;

. UCIIOJIb30BaTh pPa3InYHble OUOIMOTEUHBIE, B TOM YUCIIE AIEKTPOHHbBIE, KATAJIOTH I [10- NCKa HEOOXOIMMBIX KHUT;

. UCKaTh MHPOPMAIMIO B Pa3IMUHBIX 0a3axX JaHHbBIX, CO3JaBaTh U 3alOJHATH 0a3bl 1aHHBIX, B YACTHOCTU UCIOJIb30BaTh
pa3IM4YHbIEC ONPENEIUTENH;

. (opMupoBaTh COOCTBEHHOE MHPOPMAILIMOHHOE MTPOCTPAHCTBO: CO3/1aBaTh CUCTEMBbI MAIIOK U Pa3MEIaTh B HUX HY>KHBIE
MH(POpPMaAILIMOHHbBIE HICTOYHUKH, pa3MeliaTth nHdopmanuio B IHTepHe- Te.

. BBOJIUTh PE3YJIBTATHl U3MEPEHUN U Jpyrue HU(PpOBbIE JaHHBIE JJII UX OOpaOOTKH, B TOM YHCIE CTATUCTUYECKON H
BU3YyaJIN3allNY;

. MIPOBOJIUTH FKCIIEPUMEHTHI U UCCIIEJOBAHUS B BUPTYAIbHBIX JIA0OPATOPUSIX

BBIITyCKHUK MOJyYUT BO3MOKHOCTh HAYUNUTHCA:

. B3aUMO/ICHCTBOBATh B COLIMAIIBHBIX CETSX, pad0OTaTh B IpyNIe Haja cOOOIEeHnEM (BUKH);

. y4acTBOBaTh B (P OpyMax B COLIMAIBHBIX 00PA30BATEIbHBIX CETHX;

. B3aMMO/JICHCTBOBATH C MAPTHEPAMHU C HCIOJb30BAHUEM BO3MOKHOCTEN MHTEpHETA.

. CO3JaBaTh U 3aMOJIHATH PA3JIMYHbIE ONPEACIUTEIN;

. UCIIOJIb30BaTh pa3InyHble IPUEMBI TOMCKa HHPopMauu B IHTepHETE B X0/1e Y4eOHOM 1eATEeIbHOCTH.

. IPOBOJIUTH €CTECTBEHHO-HAYYHbIE U COLMAJIbHBIE U3MEPEHUs, BBOJUThH PE3YJIbTaThl U3- MEPEHUN U IPYTHX LUPPOBBIX
JTaHHBIX U 00pabaThIBaTh X, B TOM YHUCJIE CTATUCTUYECKH U C TI0- MOILBIO BU3YyaJIN3alluy;

. aHAJIM3UPOBATh PE3YJIbTAaThl CBOECH NEATEIBHOCTH U 3aTPAYNBAEMBIX PECYPCOB.

Ilnanupyembie pe3yJbTarbl peaju3anuu  nporpaMmmbl  «OCHOBBI y4eOHO- HMCCIEA0BATEILCKON W IMPOECKTHOH
AeATeJIbHOCTI CPEACTBAMHU MpeAMeTa OMOJIOTUM:
BrInyCKHUK HAy4YUTCS:

. IUTAHUPOBATH U BBHINIOJHATHh Y4€OHOE MCCIEI0BAHNUE U YUYEOHBIN MIPOEKT, UCHOJB3Ysl 000 pyJ0BaHUE, MOACIIN, METObI U
MpUEMBI, aJIEKBaTHbIE UCCIIEAYEMOM IpodIeMe;

. BBIOMPATH U UCIOJIB30BATh METO/IbI, PEJIEBAHTHBIE paCCMAaTPUBAEMOM MTPOOIIEME;

. pacno3HaBaTh M CTaBUTh BOIPOCHI, OTBEThl HA KOTOPHIE MOTYT ObITh MOJYYEHBI MYTEM HAYYHOTO HCCIIEIOBAHUS,

OT6I/IpaTI) AACKBATHBIC MCTOAbI UCCIICAOBaHUA, CI)OpMy.HI/IpOBaTI) BBITCKAIOIMMEC N3 UCCICA0OBAHUA BBIBOIbI,
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. WCIIOJIh30BaTh TAaKWE €CTECTBEHHO-HAYYHBIC METONbI W TPHUEMBI, KaK HAONIOACHHE, TOCTa- HOBKA MPOOJIEMBI,
BBIJIBUKECHUE «XOPOIIEH THUMOTE3bl», SKCICPUMEHT, MOJCITHUPOBAHUE, HUCIIOIH30BAHUEC MATEMATHUYECKUX MOJEIIEH, TEOPETUIECKOe
000CHOBaHUE, YCTAHOBJICHUE TPAHUIT TPUMEHU- MOCTH MOJICIIH/TEOPHH;

. SICHO, JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS, UCIIOIB30BaTh S3BIKOBBIC CPEACTBA, aleKBaTHBIE 00CYX1aeMOit
npoOJieme;

. oTnn4aTh (PaKThl OT CYXJICHWH, MHEHUH W OIICHOK, KPUTHYECKHM OTHOCHTBCS K CYXXICHHSIM, MHCHHSM, OIICHKaM,
PEKOHCTPYHPOBATHh UX OCHOBAHMS;

. BUJCTh M KOMMEHTHPOBATh CBsI3b HAyYHOTO 3HAHHS W IEHHOCTHBIX YCTAaHOBOK, MOpaJib- HBIX CYXICHUH TIpH

IMOJIY4YCHHH, PACIIPOCTPAHCHUHU U IPUMCHCHNHN HAYYHOI'O 3HAHMA.
BBIHYCKHI/IK IMOJYYUT BO3MOKHOCTb HAYUHUTBCA:

. CaMOCTOSTENIbHO 33 {yMbIBATh, IJTAHUPOBATH U BBINOJIHATh yUeOHOE HCCIIEJOBAaHUE, YUEOHBIM U COL[UATBHBINA MTPOEKT;

. HCIIOJIBb30BaTh JOTAJIKYy, 03aApPEHUE, HHTYULHIO;

. HCIIOJIb30BaTh TAKHE €CTECTBEHHO-HAYYHBIE METOJbl M MPUEMBI, KaK a0CTparupoBaHUE OT MPUBXOASIIUX (HaKTOPOB,
MIPOBEPKA HA COBMECTUMOCTb C JPYTUMHU U3BECTHBIMH (PaKTaMu;

. LEJICHANIPABICHHO W OCO3HAaHHO Pa3BUBATh CBOM KOMMYHHKAaTHUBHBIE CIIOCOOHOCTH, OCBaW- BaTbh HOBBIE SI3BIKOBBIE
CPEICTBa;

. OCO3HABaTh CBOIO OTBETCTBEHHOCTH 34 JOCTOBEPHOCTH IIOJIYYEHHBIX 3HAHUM, 33 Ka4e- CTBO BBIIIOJIHEHHOI'O IIPOEKTA.

3.Coaep:kaHue Kypca XuMUH

Xumus 8 kiaace (70 yacos, 2 yaca B He/esI10)

HavyajbHble NOHATHA M 3aKOHBI XUMHH

Tena u BemectBa. CBOMCTBA BElIECTB. DTaJIOHHBIE (PU3MUECKUE CBOWMCTBA BelllecTB. Matepuansl 1 MatepuainoBenenue. Posb
XUMHUHU B )KU3HU COBPEMEHHOTO 00111ecTBa. OTHOIIIEHHE O0IIECTBA K XUMUU: XeMoriust 1 xemodoOous.

Metoasl u3yuenuss xumuu. HabGmrogenue. OkcnepuMeHT. MopenupoBaHue. Mojaenu MarepualbHble W 3HAKOBBIC WIIU
CHUMBOJILHEIEC.

l'a3el. JKunkoctu. TBEpawie BemecTBa. B3anMmHbBIE mepexoabl MEXIy arperaTHbIMM COCTOSIHUSIMM BEIIECTBA: BO3TOHKA
(cyOnumarusi) U necyoMMarivsi, KOHICHCAIUs U UCTIapeHue, KPUCTAILTU3AIIHS U TIaBJICHHUE.

®dusnueckue sBieHUSA. UnCThie BEIECTBa U CMeCH. | OMOTreHHBIE M TeTeporeHHble cMecu. CMecu razoo0pasHble, KHIKAE U
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TBEpAbIe. CHOCOOBI pa3lielieHus CMeceil: MeperoHka, Wid AUCTWUIALNA, OTCTauBaHUE, (PUIbTPOBAaHUE, KPHUCTAJUIM3ALMS WIH
BbINapuBanue. Xpomarorpadus. [Ipumenenne 3Tux cnoco0oB B 1a00paTOPHOI MPAKTUKE, HA POU3BOICTBE U B OBITY.

XHAMHUYECKHE 3IEMEHTBI. ATOMBI M MOJIEKYJbl. IIpocTeie M ciokHBIE BemiecTBa. AJUIOTPONHS Ha IPUMEPE KHUCIOPOJA.
OCHOBHBIE ITOJIOKEHUS aTOMHO - MOJIEKYJISIpHOTO yueHHs. FloHbI. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHSI.

3HaKU (CHMBOJIBI) XMMHUYECKHX 3JIEMEHTOB. MH}opmanus, KOTOpyH0 HECYT 3HAaKW XMMHMUYECKHUX 3JIEMEHTOB. DTUMOJIOTHUSA
HA3BaHU HEKOTOPBIX XMMHYECKUX OdyeMeHTOB. Ilepuoamueckass tabnuma xumuueckux osjemeHtoB J[. W. Menneneesa:
KOPOTKONEPUOAHBIA U JIIMHHONIEPUOAHBINA BapuaHThl. [leproasl u rpynnel. I’ maBHasg u moGouHas MOArpymsl, uin A- u b-rpynmsl.
OTtHOcHuTENnbHAS AaTOMHASI Macca.

Xumnueckue popmyibsl. Maaexesl u kordduurenTsl. OTHOCUTEIbHAS MOJEKYJIsIpHAas Macca. MaccoBasi 10JII XMMHUYECKOTO
aJieMeHTa B coequHeHnn. MHpopMalins, KOTOPYI0 HECYT XUMUYECKHE (POPMYJIbL.

BanentHocts. CTpykTypHBIE (OpMyJbl. XUMHUYECKHE 3JIEMEHTHl C IMOCTOSHHOW M IMEPEMEHHOM BaJlEHTHOCTHIO. BBIBOJ
(bopMyIibl COeTMHEHUS 10 BaJeHTHOCTH. OnpeeneHre BaIGeHTHOCTH XUMUYECKOTOo 3JieMeHTa 1o ¢popMmyiie BemectBa. CocTaBieHHE
Ha3BaHUM COCIMHEHUN, COCTOAIINX U3 JBYX XUMHUYECKHUX IEMEHTOB, 10 BAJICHTHOCTU. 3aAKOH MOCTOSTHCTBA COCTABA BEILIECTB.

XHAMHUYECKHE peakuu. PeareHTbl M NMpOAYKTH peakuuu. lIpu3HAKM XMMHYECKHMX pEaKkUui. YCIOBUA HMX NPOTEKaHUSA H
IpeKpaleHus. Peaknuy ropeHns. JK30TEPMUYECKUE U IHAOTEPMUUECKHAE PEAKIIUU.

3aKOH COXpaHEHMs Macchl BeHIeCTB. XHUMHUYeckue ypaBHeHUs. CocTaBiieHME XHMHUYECKMX ypaBHeHWi. MHopmanus,
KOTOPYIO HECET XUMUUECKOE YPABHEHHUE.

Knaccudukanys XuMU4ecKuX peakinii o COCTaBy M YKCIy PEareHTOB W MPOIYKTOB. THITBI XUMUYECKUX peakiuil. Peakiuun
COEIMHEHMSI, pa3JIoKEeHUs, 3aMelleHns u ooMeHa. KaTtanuzaropsl u KkaTtanus.

JlemoHCcTpanumn
» Komnnekuus MarepuanoB v U3ACIUNA U3 HUX.
* Mopaenu, ucnoisib3yembie Ha ypoKkax (hU3MKU, OMOJIOTUU U Teorpaduu.
* OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIETIH HEKOTOPHIX XUMUYECKUX BEILIECTB.
* Mopaenu KpUCTaJUIMYECKUX PEMIETOK.
» Cobupanue npubopa JJIsl MOTyYeHHs ra3a U MPOBEpKa €ro Ha FepMETUYHOCTb.
« Bosronka cyxoro jb/a, ioJa win HapTajlrHa.
» ArperarHble COCTOSIHUS BOIBI.
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* Pa3zgeneHne nByX HECMEIIMBAIOMINXCS KUJIKOCTEN C MOMOIIBIO NCIIUTEILHOW BOPOHKH.

» Jluctumnarop u ero pabora.

* VYcranoBka 115 GUIBTPOBaHUS U €€ padoTa.

* VYcraHoBKa JiJ1sl BbITIapUBaHuUs U e€ padoTa.

» Komnekuus 66ITOBBIX TPUOOPOB It PHIIBTPOBAHUS BO3/IyXA.

» Paznenenue kpacsiero BemecTna haomactepa ¢ IOMOIIbI0 OyMaXHON XpoMmatorpadpuu.
* Mogaenu amoTponHbIX MOAU(PUKALNN YTIEPOIa U CEPBHI.

* llomyuyenune o30Ha.

« Tloprperst . 5. Bepuemuyca n JI. . Menneneesa.

» KopoTkonepnoanslil U IITMHHONIEPUOAHBIN BapuaHThl [lepuoanueckoii cucremsl . . MeHnneneeBa
+ KoHcTpyupoBaHue MApOCTEPKHEBBIX MOJIENIEH MOJIEKY.

* Amnmnapar Kunmna.

» PasznoxxeHue GuxpomaTa aMMOHHUSI.

» T'openue cepbl 1 MATHUEBOM JICHTHI.

* Iloptpersr M. B. JlomonocoBa u A. JI. JIaBya3se.

*  OnpIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHNS MACChl BELIECTB.

» Topenue docdopa, pacTBOpeHHE MPOAYKTA TOPEHUSI B BOJIC U UCCIIEIOBAHUE MTOTYYEHHOTO PacTBOPA JIAKMYCOM .

* B3aumopnencTBrE COJISTHON KUCIOTHI C [IUHKOM.

» Tlonyuenue ruapokcuna meau(Il) u ero paznokeHue npu HarpeBaHUM.
JlaGopaTopHbIe ONbITHI

O3HakoMIIEHHE C KOJUIEKIMEN J1a00paTOPHOI MOCYAbI.

[TpoBepka npubopa AJist MOJy4EHUS Ta30B HA TEPMETUUYHOCTD.

O3HakoMJIEHHE C MUHEpalaMu, 00pa3yroIUMH TPaHUT.

[IpurotoBieHue reTepOreHHON CMECH MOPOIIKOB CEPHI U KEJIE€3a U UX Pa3JieJICHUE.

B3anMopeiicTBre pacTBOPOB XJIOPUIOB M MOJIUIOB KaJusi C paCTBOPOM HUTpaATa cepedpa.

[Tonyuenue runpokcuna meau(ll) u ero B3anmoneicTBre ¢ CEpHON KUCIOTOM.

B3aumopericTBre pacTBopa coIbl ¢ KUCIOTOM.

[TpoBepka 3akoHa COXpaHEHMsI MACChl BEIIECTB HA TPUMEPE B3aUMOACHCTBUS MIEIOYN U KUCIIOTHI.

29
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9. IIpoBepka 3aKkOHA COXpaHEHHUS MACChl BEIIECTB HA MPUMEPE B3aUMOICUCTBU 1mIE€N0un U conun xene3a (III).
10. PaznoxkeHue nepokcuia BoI0po/ia ¢ MoMouIpio okcuaa mapranua (IV).
11. 3amenieHue Keae30M MeIH B MEJHOM KYIIOPOCE.
IIpakTHyeckune padboThI
1. 3HaKOMCTBO ¢ JabopaTopHbIM oOopyaoBaHueM. IlpaBuiia TexHUKHM 0€30MacHOCTH IpU paboTe B KaOMHETE XUMHUHU.
HexoTopsie BuabI paboT.
2. AHanu3 Mo4Bbl
Ba:xuHeiimue npeacTaBuTe/ i HeOPranmiecknx BemecTs. KoimyecTBeHHbIe OTHOLIEHUS] B XUMHHU

CocraB Bo3nyxa. [lonsitue 06 00bEMHOM /1016 KOMIIOHEHTA MPUPOJIHON ra30BOM cMecu — Bo3ayxa. Pacuér o0béma
KOMIIOHEHTa I'a30BOM CMECH T10 €r0 00BbEMHOM /10J1€ U HA00O0POT.

Kucnopon. O3o0m. [lonyuenue kucnopona. CoOupaHnue u pacrno3HaBaHue KUCIopoa. XUMUUECKHUE CBOMCTBA KUCIOPOAA:
B3aMMO/ICHCTBUE C METAJJIaMHU, HEMETAJUIAMH U CIIOXKHBIMU BelecTBaMu. [I[pumenenue kuciopoaa. KpyroBopot kuciopo/ia B
IIPUPOJE.

Oxcunpl. OOpa3zoBaHue Ha3BaHUN OKCUIOB 10 UX (opmyrnam. CoctaBieHue GopMys OKCHIOB 0 UX Ha3BaHuAM. [IpeacraBurenu
OKCHUJIOB: BOJIA U YTJIEKHUCIIbIHI a3, HerameéHas u3BeCTh.

Bonopoa B npupone. Pusznueckue 1 XMMUYECKHE CBOWCTBA BOJIOPOJA, €r0 MOJyYE€HUE U TPUMEHEHUE.

Kucnotsl, ux cocras u kinaccudukanus. Muaukatopsl. Tabmuiia pactBopumoctu. ConsiHasi U CepHasi KUCIOTHI, KX
CBOWCTBA U IPUMEHEHHUE.

Comnm, ux coctaB 1 Ha3BaHus. PacTBopuMoCTh coieii B Bojie. [IpencraBurenu coeii: XJI0pua HaTpuUs, KapOOHAT HATPUS,
docdar kanpuus.

[Toctostnaas ABoraapo. KommnuectBo BemiectBa. Monbs. MonsipHas macca. KpatHble e JMHHIBI M3MEPEHUS KOJTMYECTBA
BEILECTBA — MUJIJIUMOJIb U KHUJIOMOJIb, MUJUTUMOJISIPHAS. U KMJIOMOJISIPHASI MAacChl BEIIECTBA.

Pacuétsl ¢ Mcronb30BaHUEM MOHSATUN «KOJIMYECTBO BELUIECTBA», «MOJISIPHASI Maccay, «IOCTOSTHHAsE ABOTaapo».

3akoH ABorajpo. MonspHbIil 00BEM Ta3000pa3HbIX BemecTB. OTHOCUTEIbHAS TUIOTHOCTH OJTHOTO Ta3a Mo IPyromy.

KpatHbie emuHATIBI U3MEPEHUS — MUJUTUMOJISIPHBIN ¥ KUJIOMOJISIPHBINA 00beMbI Ta3000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnonb30BaHUEM MOHSATUHN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS MAcCay, «MOJIAPHBIN 00BEM Tra30By, «IOCTOSHHAS
ABoraapoy.

PacuéTtel ¢ MCHONB30BAaHUEM MOHATUN «KOJWYECTBO BEILECTBA», «MOJISIPHAS MAacca», «MOJISIPHBIA OOBEM Ta30B», «UUCIIO
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ABoragpo».

I'unpocdepa. KpyroBopoT Bojsl B pupoae. Ousndeckne U XUMHUECKHUE CBOMCTBA BOJIBI: B3aUMOICHCTBUE C OKCHUIAMH.
OcHoBaHus, Ux cocrtaB. PacTBOpUMOCTH OCHOBAaHMHM B Bojc. V3MEHEHHME OKpAacCKM HHIMKATOPOB B WIEJIOYHOW Cpene.

HpCI[CTaBI/ITeJII/I HICJ'IO‘IGﬁ: THAPOKCUABI HATPUA, KAJIWA U KAJIbIHA.

PactBopurens u pacrBopéHHoe BemiecTBO. PacTtBopbl. PacTtBopenue. ['mapartel. MaccoBas 10711 paCTBOPEHHOIO BEIIECTBA.

PaC‘-IéTBI, CBA3aHHBIC C UCIIOJIB30BAaHHUECM ITOHATHUA «MaCCOBAaA A0JIsA paCTBOpéHHOFO BCIICCTBA».

12.
13.
14.
15.

JdemoHcTpanumn

OnpeneneHue cofepKaHusi KUCIOPOIa B BO3yXE.

[TonyueHue KucIopoia pa3ioKEeHUEM MepMaHTraHaTa KaJiusi U IEPOKCUIa
BOJOpPOJA.

CobOupanue METOZI0OM BBITECHEHHUS BO3/1yXa U BOJIBI.

Pacno3HaBanue kuciopoaa.

["openue maruus, xxesnes3a, yrisi, cepbl U ¢pocdopa B KUCIOPO/IE.
Komnekms okcumos.

[Tonyuenue, coOMpanue U pacrio3HaBaHUE BOJIOPO/IA.

['openue Bonopona.

Bzaumopeiicteue Bogopoaa ¢ okcumom meau(ll).

Kosnekiuss MUHEpaIbHBIX KUCIIOT.

[IpaBumno paz0aBieHus cepoil KUCIOTHI.

Kosutekuus conen.

Tabnuia pacTBOPUMOCTHA OCHOBaHMH, KUCIIOT U COJIEH B BOJIE.
HexoTopbie MeTasibl, HEMETaUIbl U COSAMHEHHUS KOJIMYECTBOM BelllecTBa B 1 MOJIb.
Mogens MoJIsIpHOTO 00BEMA ra3000pa3HBIX BEIECTB.

JlaGopaTopHblie ONbITHI

[ToMyTHEHHE U3BECTKOBOW BOJIbI TPU MPOITYCKAHUHU YTIIEKUCIIOTO ra3a.
[TomydyeHne BOAOpO1a B3aMMOJECUCTBUEM LIUHKA U COJISTHOM KUCIOTHI.
Pacno3HaBaHue KHCIOT MHIUKATOPAMM.

N3meHeHne okpacKku MHANKATOPOB B IIEJIOYHON Cpejie.
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16. O3HakomiIeHHE C MpenapaTamy JOMAIIHEH WM IIKOJbHOM anTeYkh — pacTBOpPaMHM NEPOKCHAA BOAOPOJAA, CHUPTOBOM
HAaCTOWKU MOJia U HAIIaTBIPHOTO CIUPTA.
IIpakTHyeckune padboThI
3. Tlonyuenue, cobupanue U pacrno3HaBaHUE KUCIOPOa.
4. TlomydeHnue, cOOMpaHue U paclio3HABaHKUE BOJOPO/A.
5. IIpuroroBiieHne pacTBOPOB COJIEN C UX 3aJaHHOW MACCOBOM JOJIEN.
OcHOBHBIE KJIACCHI HEOPraHUuYeckuX coeanneHuii O6o0menne cBeneHnii 00 OKCHUIax, UX KiacCu(UKaIuy,

Ha3BaHUAX U CBOMCTBaX. CIIOCOOBI MOTYIEHUST OKCHIOB.

OcHoBaHus1, X Ki1accuukaius, Ha3BaHUS U CBOMCTBA. B3auMojelcTBUEe ¢ KUCIOTaMU, KUCIOTHBIMU OKCHJIAMHU U COJISIMH.
Paznoxenue HepacTBOpUMbIX OCHOBaHUMN. CIIOCOOBI MOTyUYEHUsSI OCHOBAHUH.

Kucnotsl, ux knaccudukaims u HazBanus. OOIIMe XMMUYECKUE CBOMCTBA KUCIOT. B3auMoaeicTBUE KUCIOT C METaUIaMH.
DJIEKTPOXUMHYECKUN PsJT HANIPSKEHU METauioB. BzauMoaeicTBrE KUCIOT C OKCUIAMH METAJIOB.
B3anmoneiicTBrE KUCIOT C OCHOBAHUSIMUA — PEaKLMs HEUTpanu3anuu. B3auMoaeicTBHE KUCIOT C  COJISIMHU. [Tonyuenue
OECKUCTOPOAHBIX
Y KUCJIOPOJACOICPKAITUX KUCIIOT.

Conu, ux xknaccudukaius 1 cBoicTBa. B3auMojelicTBue cosieil ¢ MeTamiaMu, 0OCOOEHHOCTH ATUX peakiuil. Bzaumopeiictue
COJIE C COJISIMM.

I'eneTnueckue psabpl MeTaila U HeMeTaia. ['eHeTnueckas CBsI3b MEXK1y KJIacCaMU HEOPTAaHUYECKUX BEILIECTB.
JlaGopaTopHbIe ONbITHI
17. B3aumoaencTBrue OKCUIa Kajablus ¢ BOJIOU.
18. [loMyTHEHHE U3BECTKOBOM BO/IBI.
19. Peakuusi HEMTpaau3aluu.
20. [Tonyuyenne ruapokcuaa meau (1) u ero B3auMoaecTBUE ¢ KUCIOTOM.
21. Paznoxenne ruapokcuaa meau (1) mpu narpeBanun.
22. B3auMOJIeiCTBUE KUCIIOT C METAJJIAMH.
23. B3auMo1eliCTBUE KHUCIIOT C COJISIMHU.
24. O3HaKOMJICHHE C KOJUIEKIIUEN CONEH.
25. Bzaumopericteue cynbdara meau(Il) ¢ sxenezom.
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B3anmonenicTBre coneu ¢ COJSIMU.

26. I'eHeTYECKAast CBA3b HA IPUMEPE COCAMHEHUN MEN.
IIpakTHyeckune padboThI

6. PeleHne 3KCIIEpUMEHTAIBHBIX 33/1a4.

IHepuoguyecknii 3akoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
. . MenaeiieeBa 1 cTpoeHHe aTOMAa
EcrecTBeHHBIE CEMENCTBA XUMUYECKUX JJIEMEHTOB:IIETIOYHBIE UM IIEJIOYHO3EMENBHBIE METAJUIbl, TAJIOI€HBbl, WHEPTHBIC
(6maroponnsie) ra3sl. AMMoTepHOCTh. AM(OTEpHBIE OKCHJIBI U THAPOKCHAbI. KOMILIEKCHBIE COJIH.
Otxkpertue . . MenneneesbiM [lepuoanueckoro 3akoHa U co3nanue uM [lepuoanueckoi cHCTEMbl XHMUYECKUX 3JIEMEHTOB.
AToMbl Kak (hopMa CyIIECTBOBAHUS XMMHUYECKHX 3J€MEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHHHM aToMOB. Jloka3aTrenbcTBa
CJIOKHOCTH cTpoeHus aToMoB. OnbITel Pezepdopaa. [lnanerapuas Moaenb CTpoeHHs aToma.
CocraB aTOMHBIX S7€p: TPOTOHBI, HEUTPOHBI. OTHOCUTEBHAS aTOMHAs Macca. B3auMOCBs3b MOHATUN «IIPOTOH», KHEUTPOHY,
«OTHOCHTEJIbHASI aTOMHAsl Maccay.
Muxkpomup. OnekTpoHbl. CTpOEHHE BIEKTPOHHBIX YPOBHEH aTOMOB XuMHUYeCKHX 3JeMeHTOB NoNe 1-20. Ilonsatwe o
3aBEPUIEHHOM AJIEKTPOHHOM YpPOBHE.
N3otonel. ®dusuyeckuit cMbica cuMBoiiuku Ilepuommdeckoit cucteMbl. CoBpemeHHas ¢opmyaupoBka Ilepuoamdeckoro
3aKoHa. lI3MeHeHus CBOMCTB 3J1€MEHTOB B IEPUOAAX U IPYIIaX, KaK QYHKIMS CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTUKa 3JIEMEHTAa-METaula M 3JIEMEHTa-HEMeTallla [0 MX NOJIOKEHHIO B lleproanyeckoil cucreMe XMMHYECKHX
anemeHToB [l. 1. MeHnpaeneena.
JlemoHCcTpanumn
» Paznuunbie popMbl TAOIUI] NEPUOTUIECKON CHCTEMBI.
* MogenupoBanue nocrpoenus [lepuoanyeckont cucremsl /1. . Menzaeneena.
* Mojenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
3-ro IeproJI0B

* Mopenu aTOMOB 3JIEMEHTOB |
JlabopaTopHbIe ONbITHI.
27. Ionyuenue am(poTEepHOTO TUAPOKCHIA U UCCIICTOBAHUE €TO CBOWCTB.
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Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIHuU

Nonnas xumuueckasi cBsizb. MoHbl, 00pa3oBaHHbIE aTOMaMH METAUIOB M HeMeTaioB. CxeMbl 00pa30BaHMsI MOHHOM CBSI3U
JUisi OMHApHBIX coequHeHUN. MOoHHbIE KpUCTaUTMYECKUE PEIETKH U (PU3UYECKUE CBOMCTBA BEIIECTB C ATUM THUIIOM PEIIETOK.
[TonsiTue o popMyJIbHON €MHUIIE BEIIECTRA.

KoBanenTHas xumudeckas CBsi3b. OJIEKTPOHHBbIE M CTPYKTypHbIe (Gopmyinbl. KoBaneHTHass HemonsipHas cBsi3b. CXeMbI
oOpa3zoBaHMsI KOBAJICHTHOW CBSI3M JJIsI OMHAPHBIX COCMMHECHUNA. MOJIEKYJISIpPHBIE U aTOMHBIC KPUCTAJUIMYECKHUE PEIIETKHA, U CBOMCTBA
BEIIECTB C 3TUM THIIOM PELIETOK.

DIIEKTPOOTPULIATENBHOCTh. Psi anekTpoorpunatenbHOCTH. KoBaneHTHass moJisipHass XUMU4YecKas CBsA3b. Jumonb. Cxembl
o0pa3oBaHUsI KOBAJICHTHOW TOJIIPHOW CBSI3U JUIsi OMHAPHBIX COE€IMHEHUN. MOJIeKyIsipHbIE U ATOMHBIC KPUCTANIMYECKHE PEIIETKH,
CBOWCTBA BEILECTB C 3TUM TUIIOM PEIIETOK.

Merannuyeckass XUMHUYECKas CBS3b W METAJNIMYECKas KpUCTauiMdeckas pemérka. CBONCTBa BEIIECTB C 3TUM THUIIOM
pewm€rok. Enunas nmpupoaa XuMHUUECKUX CBA3ECH.

Crenenb okucneHusi. CpaBHEHUE CTENIEHU OKHUCIEHUS U BaJleHTHOCTH. [IpaBuna pacuéra creneHei oKuciaeHus no popmynam
XUMHUYECKUX COCTUHCHUM.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. OnpenesieHne CTeTeHel OKUCIEHUsS JJISl 3JIEMEHTOB, 00pa3yrouX BEIIECTBa
pa3HbIX KJjaccoB. Peakimu MOHHOrO OOMEHAa M OKHCIIHMTEIIbHO-BOCCTAHOBUTEIbHBIC peakiuu. OKHUCIUTENh U BOCCTAHOBUTEIb,
OKHCJIEHHE W BOCCTaHOBJEHHE. COCTaBJIEHUE YPABHEHHI OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJIOM 3JIEKTPOHHOIO
Oasanca.

JemoHcTpanumn

* Bugeo ¢pparmenTs! u cnaiiasl «oHHass XuMHUyecKast CBS3b ».

o Koiekiusa BemecTs ¢ HOHHON XUMHYECKOHN CBA3BIO.

* Moaenu HOHHBIX KPUCTAUIMYECKUX PEIIETOK.

* BuneodparmenTsl u ciaiasl «KoBageHTHASXUMUYICSCKAS CBS3bY.

» KoJsutekuus BemecTs MOJIEKYJISIPHOTO U @aTOMHOTO CTPOEHUS.

* Mopgenu MOJIEKYJISIPHBIX M @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

» BugeodparmenTs! u cnaiiasl « MeTammnyeckas XUMUAYECKAst CBSI3bY.
» Komnekuus «MeTabl U CIIIaBbD».
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« B3saumojelicTBue IMHKA ¢ cepOM, COITHON KHCIOTOH, Xmopuaom meau (11).
* ['openue maruus.
* B3anmogencTBue XJIOPHOU U CEPOBOAOPOJIHOM BOBI.

JlabopaTopHbIe ONBITHI

28. U3roroBieHre MOJEIH, WILTFOCTPUPYIOIIEH CBOMCTBA METAJUIMUYECKOMN CBSI3U

9 KIIACC
IToBTOpEeHMe U 00001IeHNE CBeAeHUI 0 KYpCY 8 Ki1acca

bunapusie coeauHenus. OKcuabl coljieoOpasyromue U HecojieoOpasyromue. ['UIpokcuabl: OCHOBaHUS, amM(pOTEpHBIC
TUIPOKCHUIBL, KUCIOPOACOAEpKAIME KUCITOThI. CpelHUE, KUCIIbIE, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

O06o0011eHNe cBeIeHUI 0 XUMUYecKuX peakiusax. Knaccudukanms XuMu4ecKkux peakiuii o pa3auyHbIM MpU3HAKaM: COCTaBy U
YUCJTy pearupyronux u 00pa3yronuxcs BEMEeCTB, TEMI0BOMY 3P (dEKTy, 00paTUMOCTU, U3MEHEHHIO CTETICHEN OKUCIICHUSI JIEMEHTOB,
00pa3yIoluX pearupyrollne BelecTBa, arperaTHOMY COCTOSTHUIO PEarupyroluX BEIIECTB, HCIIOIb30BAHHUIO KaTalu3aTopa.

[ToHsATHE O CKOPOCTH XUMUYECKON peakiuu. @aKkTOphl, BIUSIOMINE HA CKOPOCTh XUMUYECKUX PEAKINN: TPUPOJA PEATUPYIOIINX
BEILIECTB, UX KOHILEHTpALIHs, TEMIIEpaTypa, IIIONIaJAb CONPUKOCHOBEHHM S, HANMYKE KaTtanu3aTopa. Karanus.

JdemoHcTpanuu
O3HakOMJIEHHE C KOJUIEKIIUSMHU METAJUIOB U HEMETAJIOB.
O3HaKOMJIEHHE C KOJUIEKIUSAMH OKCUIOB, KHCIIOT U COJIEH.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU OT MPUPOJIbl PEATUPYIOIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU peaKkMy OT KOHLIEHTPALIMY PEarupyrolux BEIIeCTB.
3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIuy OT TJIOMAIN COMPUKOCHOBEHUSI PEATUPYIONIUX BEIIECTB («KHUIISIINMN CIIOI»).
3aBUCUMOCThH CKOPOCTH XMMHUYECKON PEAKIIUH OT TEMIIEPATYPHI PEATUPYIOIINX BEIIECTB.
JlabopaTopHbIe ONBITHI
* B3auMoieiicTBHE aMMHUaKa U XJIOPOBOJOPOAA.
* Peakuyst HeMTpanu3amuu.
» HabGmronenue tenioBoro agexra peakiiuu HeUTpaau3aluu.
* BzaumoaeiictBue cepHoit KUCIOTHI ¢ okcuoM Mmeau(Il).
* PaznosxeHue nepokcua BoIOPOia C IOMOIIIBIO KaTalia3bl KapToders.
* 3aBUCUMOCTbh CKOPOCTH XUMHYECKOM PEaKIMU OT MPUPOIbl PEArMPYIOIIUX BEIECTB HAa MPUMEPE B3aUMOJIECHCTBHS PAaCTBOPOB
THOCYyNb(aTa HATPUA U XJIOpHUaa Oapusi, THOCYJIb(aTa HATPUS U COJSTHOM KUCIIOTHI.
* 3aBUCUMOCTb CKOPOCTH XHUMHYECKON PEAKIIMH OT MPUPOABI METAILIOB IIPU UX B3aUMOJEHCTBHUU C COJITHOW KUCIIOTOM.
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* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPOJIbI KUCIOT MPU UX B3aUMOJICHCTBUU C JKEJIE30M.
* 3aBHCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIUU OT TEMIIEPATYPHI.

* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEaKUU OT KOHIIEHTPALIUH.

* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEaKLUU OT IUIOLIAJA COIPUKOCHOBEHUS PEArupYIOIINX BEIECTB.
* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEaKLUX OT KaTalau3aTopa.

XHMHUYEeCKHE PeaKIMi B PACTBOPAX 3JIEKTPOJINTOB

[TonsiTne 00 AMEKTPOTUTHIECKON TUCCOIHAIUN. DICKTPOIUTHI U HEIICKTPOIUTHI. MEeXaHNU3M TUCCOIUAIINN AIICKTPOIUTOB C
Pa3JIMYHBIM XapakTepoM CBsi3U. CTENEeHb EKTPOIUTHYECKON nucconuanuu. CHUIbHBIE U CJIa0bIE DJIEKTPOJIUTHI.

OCHOBHBIC TOJIOKEHUSI TEOPUHU IIICKTPOIUTHYECKOW nucconmanuu. Kiaccudukanus HOHOB M uX cBoicTBa. KucnoThl,
OCHOBAHMS M COJIM KaK 3JIEKTPOIUTHI. VX Kiaccudukanus u Juccoruarus.

OO0mue XUMUYECKHE CBOWCTBA KHUCJIOT: M3MEHEHUE OKPACKW WHIUKATOPOB, B3aMMOJICHCTBHME C METa/lIaMHU, OKCHUJAMU U
TUAPOKCUJIAMUA METAJJIOB M COJIIMH. MOJIeKyJIsipHbIe W HOHHBIE (TIOJIHBIE W COKpAIIEHHbIC) YpaBHEHUs peakiuil. XUMHYEeCKUN
CMBICJI COKpaIIEHHBIX YPAaBHEHUI. Y CIIOBUS MTPOTEKAHUS PEAKLIMI MEXAY JIEKTPOIUTAMHU 10 KOHLA. Psii akTHBHOCTH METAJUIOB.

OOmue XUMUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBHE C KHUCIOTaMH, OKCHIAMU HEMETaoB, cojsiMu. OOiue
XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aMMOJICUCTBUE C KUCIOTAMU, Pa3JI0KEHUE TPU HAarPEBaHUMU.

OO6mme XMMHYECKHE CBOMCTBA CPEIHUX COJIEH: B3aMMOJCHCTBUE C KHUCIOTaMH, IIEI0YaMH, COJISIMU M METaJJIaMH.
B3auMoelicTBHE KUCIIBIX COJIEN CO MIETOYaMH.

['uaponu3 kak OOMEHHOE B3aMMOJICUCTBUE COJied C BOJAOW. ['MIpoiM3 CONM CUJIBHOTO OCHOBAaHMUS U CHa0OW KHUCIOTHI.
IM'uaponus conu c1aboro OCHOBaHUS U CUIIBHOU KUCTOTHL. Bomopoauslit nokazarens (pH).

CBoiicTBa KUCJIOT, OCHOBAaHMM, OKCUIOB M COJIed B CBETE TCOPUM DJEKTPOIUTUUYECKOU TUCCOLMAIMHU U MPEJICTaBICHUN 00
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

JdeMoHcTpanuu
HcnbiTanue BEMECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTD.
3aBUCHUMOCTb JIEKTPONPOBOJHOCTH YKCYCHOM KUCJIOTHI OT KOHIEHTPALIUH.
JIBID>KEHME OKpAIICHHBIX HOHOB B DJICKTPUYECKOM I10JIE.
Ornpenenenue xapakTepa cpeibl B pacTBOpax CoJieH.
JlaGopaTopHbIe ONbITHI
* Jluccorumartus ciabbIX 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOUM KUCIIOTHI.
* I3MeHeHre OKpacKu MHJIUKATOPOB B KMUCJIOTHOM CpeLe.
* Peaknus HelTpanu3anuu pacTBOpa HIENOYN Pa3IMYHBIMU KUCIOTAMM.



* [Tonyuenue ruapokcua meau(ll) u ero B3aumMoaelcTBHE ¢ pa3IMYHbIMHA KUCIOTAMHU.
* B3auMopelictBre CHIbHBIX KUCIOT ¢ okcuaoMm meau(1l).

* B3auMoaenCTBUE KUCIOT C METAJIJIAMU.

» KayecTBeHHas peakiiysi Ha KapOOHAT-HOH.

* [Tostyuenue cTyaHsI KpEMHUEBOU KUCIIOTBHI.

» KayecTBeHHas peakiiysi Ha XJIOPUA- WU CYIb()aT-HOHBI.

* lI3MeHeHre OKpacKu MHIMKATOPOB B IIEJIIOYHOM CpeJe.

* B3anumoAeiCTBYE LIEII0YEH C YITIEKUCIIBIM Ta30M.

» KauecTBeHHas peakuys Ha KATUOH aMMOHHSL.

* [Tonyuenue ruapokcuaa meau(ll) u ero pasnoxenue.

* BzaumopelictBue kapOOHATOB C KUCIOTaMHU.

* [Tonyuenue ruapokcua xemnesa(lll).

* B3aumoperictBue xeinesa ¢ pactBopom cyibdara meau(Il).

IIpakTnyeckue padoTbl

1. PemieHne skciepuMEHTANIbHBIX 3a/1a4 10 TeMe «DJIEKTPOJIUTUYECKAS TUCCOLUALIUS.

HemeTauibl 1 UX coOeAMHEHUS

CrpoeHre aTOMOB HEMETALUIOB M HX IIOJIOKEHUE B IEPUOAUYECKOM CHUCTEME.
Kpucrannnueckue peméTku HEeMETauIoB — MPOCTHIX BemlecTB. Pu3nueckue cBoiicTBa HeMeTaIoB. O0IIMe XMMUYECKHE CBOMCTBA
HEMETAJIOB: OKUCIUTEIBHBIE U BOCCTAHOBUTEIIBHBIE.
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P AA SJICKTPOOTPULATCIIBHOCTH.

raJ'IOFeHI::I, CTPOCHUC UX ATOMOB M MOJICKYJL. dusznyeckrue 1 XMMUYECKHUE CBOMCTBA TaJIOTCHOB. 3aKOHOM€pHOCTI/I HU3MCHCHUA

CBOMCTB TaJIOTEHOB B 3aBHUCHUMOCTH OT HMX IIOJIOXKCHUS B HCpHO)IH‘IGCKOfI CHUCTEMC. H&XO)KI[CHI/IC TraJIOorCHOB B IIPUPOAC U HX
IIOJIYUCHHUC. buonorndyeckoe 3HaUeHUE U IMPUMCHCHHC I'daJIOTCHOB.

FaHOFeHOBOZ[OpO,Z[I)I N COOTBCTCTBYIOIIUC KM KHCIIOTBI: IIJIaBUKOBAasA, COJISIHAA, 6pOMOBOI[Op0I[Ha$I, HOJOBOAOPOaAHAA.

INamorenuapl. KauecTBEHHBIE peakIMK Ha rajloreHUI-UOHBI. [[puMeHeHne COeTMHEHUI TaJIOTEHOB.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmel. Cepa B ipupoe u e€ moiaydeHrue. AJUIOTPOIHbIE MOAUGMUKAIINKI CEPhl U UX

CBOMCTBA. XMMUYECKHE CBOMCTBA CEPHI U €€ MPUMEHECHUE.

CepoBOIOPO/I: CTPOCHUE MOJIEKYJbI, (PU3HUYECKHE M XWMHUYECKHE CBOWCTBa, ModydeHHWe W 3HaueHue. CepoBomopojHas

kucyota. Cynbuabl U ux 3HaueHue. JIroMuHOOPHI.
Oxcup cepol(IV), cepauctas kuciora, cyiabduthl. KauecTBeHHas peakiys Ha CyJIb(QUT-HOH.

Oxcup cepol(VI), cepHast kuciora, cyibbartsl. Kpuctammoruaparsl.
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CepHast KuClOTa Kak CWIbHBIA 3yekTponauT. CBoiicTBa pa30aBICHHONM CEPHOM KHUCIOTHl KaK THUIUYHOW KHCIOTHI:
B3aMMOJICICTBHE C METaJIaMU, OCHOBHBIMH M aM(OTEPHBIMU OKCHUAAMH, OCHOBAHUSIMH M aM(OTEPHBIMU TUIPOKCHUIAMH, COJSIMHU.
KauecTBenHas peakiuus Ha Cyiab(paT-HOH.

OOmiast xapakTepucTHKa 3JIeMEHTOB VA-rpynmnel. A30T, CTPOEHHME €ro aromMa M MOJeKyJsbl. Pu3nueckue U XUMHUYECKHE
CBOMCTBA U MPUMEHEHNUE a30Ta. A30T B IPUPOJE U €r0 OMOJIOTUYECKasi pOJib.

AMMUak, CTpoeHHE MOJIEKYJIbl U (pU3nuecKue cBoWCTBa. AMMMAayHas BOJA, HAIIATBIPHBIA CIIUPT, THApAT aMMHaKka. JloHOpHO-
aKLENTOPHBIA MeXaHU3M 00pa30BaHUs CBSA3M B KaTMOHE aMMOHUs. BoccTaHoBuTenbHbIE CBOMcTBa amMmuaka. Cojld aMMOHUS U UX
npuMmeHeHue. KayecTBeHHas peakiysi HA KaTHOH aMMOHHS.

Oxcuapl a3zoTa: HEcoJaeoOpasyrolue M KUCIOTHbIE. A30THCTas KUCIOTa U HUTPUTHL. A30THas KUCIOTa, €€ MOJy4YeHUE U
cBorictBa. Hutparsl.

docdop, ctpoenne aroma u auiorponus. ochuast. Dochun. Oxcun pocdopa(V) u dbochopnas (oprodhochopHas) KucaoTa.
docdatsl.

O6mras xapaktepucTtuka 3jeMeHTOB [VA-rpynmnbel: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MPOCTHIX BEIIECTB W COCIWHECHUH B
3aBUCUMOCTH OT IOJIOKEHUS 3JEMEHTOB B MEPUOJUYECKOM cCUCTEME. YTIIepoJ. AJUIOTPONHbIE MOAM(PUKALMM: aliMa3, rpadur.
AMOpOHBIIA  yraepoa: caxa, aKTUBHUPOBAaHHBIA yroib. AncopOuusa. Xumudeckue cBoiicTBa yriaepoja. Kokcoxumuueckoe
MIPOU3BOJICTBO U €ro npoaykuus. Kapousel.

Oxcun yriepoaa(Il): crpoenne monexysbl, moydeHue u cBoiictBa. Oxcup yraepona(IV): crpoenne MoyeKysbl, TOJIyYeHUE U
CBOMCTBa. YTOabHas KucioTa. Colii yroJbHOM KUCIOTHI: KapOOHATHI U TUAPOKApOOHATHI. TexHuueckas v MUIleBas coja.

Oprannueckast XuMHusl. Y TIIEBOTOPOIBI.

MetaH, 3TaH W IpomaH Kak IIpeAesIbHbIE (HACBIIICHHBIE) YIVIEBOJOPOJABl. OTWUJIEH W AalETUIEH KaK HENpeaebHbIe
(HeHachlllleHHbIe) yrieBoJoponabl. CTpykTypHble (GOpMylbl BemlecTB. [opeHue yriaeBoaoponoB. Peakuuu aeruapupoBaHus
IIPEAEIbHBIX YIVIEBOJAOPOIOB.

CnupTel. DTWIOBBIA CHOUPT, €ro MOJy4YeHHE, MPUMEHEHHE U (U3UOoJIoTHYecKoe AeicTBUE. TpEXaTOMHBIN CHUPT TIIMLIEPHUH.
VYKcycHast KUCJI0Ta KakK MpeJICTaBUTEIh KapOOHOBBIX KHUCIIOT.

KpemHuuii: crpoenne aroma W HaxoxzaeHue B npuposae. Cwmumnabl v cunadH. CpoictBa kpemHus. Oxcup kpemuus(IV).
KpemnueBas kuciora u e€ conm.

[IpousBoAcTBO cTekia U HeMeHTa. [IpoayKiusi CUIMKAaTHON MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dapdop,
¢dasnc. OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupoge. dpakipionHasi neperoHka >KMJIKOTO BO3AyXa KaK CHOCO0 MOJy4YeHHUs KHUCIOpOJa, a30Ta M aproHa.
[Tomyuenue docdopa, KpeMHus, Xjaopa, Hoaa. DIEKTPOIU3 PACTBOPOB.

[Tosryuenue cepHOW KUCIOTHI: CHIPHE, XMMHU3M, TEXHOJOTHYECKasi CXeMa, METOJl KHUIISIIEro CJI0s, MPUHIUIBI TeII000MeHa,
MPOTUBOTOKA U HUPKYJSIUu. Oneym. [Ipon3BoacTBO aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTUYECKASI CXEMA.



JleMmoHCcTpanumn

Komnekuus HeMeTasoB.

Mojienn KpUCTAUIMYECKUX PEIIETOK HEMETAIIJIOB: aTOMHBIEC U MOJICKYJISIPHBIE.
O30HaTOp W MPUHIIUIIBI €70 PaOOTHI.

['opeHne HemeTamIoB — MPOCTHIX BEIIECTB: cephl, Pocdopa, TPeBECHOTO YIJIsl.
OO0pa3sIel raTOreHOB — MPOCTHIX BEIIECTB.

BzaumoelicTBre raloreHoB ¢ MeTaJIaMU.

BriTecHenune xyopa 6poMOM WM HOJa U3 PACTBOPOB UX COJICH.

Kosmnekust mpupoaHBIX COEAMHEHNN XJI0pa.

BzaunmopernicTBue cepbl ¢ MeTaIaMH.

['opeHue cepbl B KUCIIOPOJIE.

Konnekuus cynbQuaHbIxX pya.

KauecTBeHHas peakuus Ha CyJbPuI-UOH.

OOGecuBeYMBaHNE OKPAIIICHHBIX TKaHEH CEPHUCTHIM Ta30M.

BzanmopaencTBrue KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJIBIO.

OOyrnuBaHue OpraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTOM.

Huarpamma «CocTtaB BO3ayXxay.

Buneodparmentst u cnaitapl «Ituabsu 6azapbiy.

[Tomy4yenue, coOupanue u pacro3HaBaHHE aMMHAaKa.

Paznoxxenue 6uxpoMara aMMOHMUSI.

B3anmoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
['openue ué€pHoro nopoxa.

Pa3znoxxeHnue HUTpaTa Kajivisi U TOPEHUE B HEM IPEBECHOTO YTOJIbKa.
OO6pa3upl NPpUPOIHBIX coeAnHEeHUH docdopa.

I'openune docdopa Ha BO3IyXE U B KUCIOPOJIE.

[Tomyuenue 6emoro dhocdopa U UCTILITAHUE €TO CBOWCTB.
Komnekius «O6pa3ibl IpUPOIHBIX COSAUHEHUN YTIIEpOaay.

[Toptper H. . 3enunckoro. [lornomenne pacTBOPEHHBIX BEMIECTB UM Ia30B AKTUBUPOBAHHBIM YTJIEM.

Y CTpOKUCTBO ITPOTUBOrasa.
Mopenu MoJIeKyJl MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.
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BsaumopeiicTBue aTuiena ¢ OpoMHOM BOJIOM U pacTBOPOM MEpPMaHTaHaTa KaJlus.
OO011ue XUMHUYECKUE CBOMCTBA KMCIIOT HA IPUMEPE YKCYCHOU KHUCIIOTHI.
KadecTBeHHas peaknus Ha MHOTOATOMHBIE CITUPTBHI.

Konnexuust «O6pa3ibl IpUPOIHBIX COSAMHEHUN KPEMHUS.

Komnekuus crekiia, KepaMuKH, IEMEHTA U U3JEIUN U3 HUX.
Komnexnuys npoIyKIuH CHIMKATHON IPOMBIIUICHHOCTH.
Buneodparments! u cnaiasl «[Ipon3BoacTBO CTEKIIA U LIEMEHTAY.
Komnexuus «IIpupoaHeie coeTUHEHNS HEMETAIIOBY.

BuneodparmenTs u cnaiinbl «OpakiiMOHHAsA EPErOHKA KUJIKOTO BO3IyXay.

Buneodparments! u cnaiinsl «llonydenne Bogopoa, KUCIOPOAa U TAIOT€HOB 3JIEKTPOIUTHUECKUM CITIOCOOOM.
Mopenu anmnapaToB Uil IPOU3BOACTBA CEPHOU KUCIIOTBHI.

Mojaenps KUMIAIIEro CIO0s.
Mozeinp KOJIOHHBI CHHTE3a aMMHAaKa.
BuneodparmenTs u ciaitabl «II[pou3BoIcTBO CEPHON KUCIOTHD.
BuneodparmenTs u cnaitasl «I[pon3BoicTBO aMMuaKkay.
Kommnekus «CeIpb€ U151 TOIyYEHNS CEPHOU KUCIOTBDY.

JlaGopaTopHbIe ONbITHI

* Pacrio3HaBaHue rajJloreHu-MOHOB.

» KauecTBeHHbIE peakiiuu Ha Cyib(aT-HOHBI.

» KauecTBeHHas peakuys Ha KAaTUOH aMMOHMSL.

* XMMHYECKUE CBOKMCTBA a30THOU KHUCJIOTHI, KaK 3JIEKTPOJIUTA.

» KauecTtBeHHble peakuuu Ha ¢ocdaT-HoH.

* [losryuenue n cBOMCTBA YrOJIBHON KUCIIOTHI.

» KayecTBeHHas peakuusi Ha KapOOHAT-HOH.

* [Iponyckanue yriieKMcIoro ra3a 4epes pacTBOp CHIIMKATa HATPUSI.
IIpakTnueckune padoTbl

2. 3yueHue CBONCTB COJITHOM KHCIIOTHI.

3. 3ydyeHue CBOMCTB CEPHOU KHUCIIOTHI.

4. TlonyyeHrne aMMHaKka U U3y4€HHUE €ro CBOWCTB.

5. Ilonyuyenue yrinekucinoro raza. KauecrBeHHas peakiusi Ha KapOOHAT-UOHBI.
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MeTa/ibl 1 UX COEAMHEHHUS

[TonoxeHne METAIOB B IEPUOANYECKON CUCTEME XUMUYECKUX 31eMeHTOB Jl. . MenaeneeBa, CTpO€HHE aTOMOB M KPUCTAJLIOB
METaJUIOB. MeTtamnueckas CBSI3b M METaJUIMYECKasl KpUCTauIMdeckas pemérka. DU3nuecKkrue CBOMCTBA METAJIIOB: 3JIEKTPO- U
TEIJIONPOBOAHOCTD, OTPaXKaroIas ClioCOOHOCTh, TUIACTUYHOCTh. UEPHBIE U IIBETHBIEC METAILIIBI.

Mertaiiel Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUI PSJl HANIPSDKEHH. B3auMoaelcTBue METAIIOB C HEMETAUIAMU, OKCHUJIaMH,
KHCJIOTaMH, COJISIMHA. AJTFOMUHOTEPMUS.

OO6mias xapakrepuctuka 371eMeHTOB |A-rpynmnbl. OKCUIBI U TUAPOKCHABI IIEJIOYHBIX METAUIOB, MX IOJIyY€HHE, CBOWCTBA,
MpUMEHECHUE. BaxkHeWIMe ConM MIETOYHBIX METAJIJIOB, UX 3HAYEHUE B IMIPUPOJE U KU3HHU YETOBEKA.

O6mas xapakrepuctuka 31eMeHTOB |IA-rpynmbl. Okcuabl M TUAPOKCUILI MIETOYHO3EMETBHBIX METAJIOB, MX IOJy4YEHHUE,
CBOWMCTBA M MNpPUMEHEHWE. BaXHEWIIHE CONM IIEJIOYHO3EMENIBHBIX METAJUIOB, MX 3HAYCHUE B MPUPOAEC U KU3HU YEJIOBEKA.
KapOoHnats! 1 ruipokapOOHAThI KaJIbIIHS.

BpemenHast u nmocTosiHHas )KECTKOCTh BOJbl. CIOCOOBI yCTpaHEHUsI BpPEMEHHOM KECTKOCTH. CIIOCOOBI YCTPAHEHHSI IOCTOSTHHOM
XKECTKOCTH.

CoenuHeHUsT ATIOMUHUS B MPUpPOJie. XUMUUYECKUE CBOMCTBA amtoMuHUA. OCOOEHHOCTH OKCHJIa U TUJIPOKCHUA aTIOMUHUS KaK
aMmdoTepHBIX coennHeHU. BakHelme conu amroMuHuS (XJI0pHI, cyibgar).

OcobeHHocTy cTpoeHHs aToma >kenesa. JKenezo B npupoje. Baxueimue pyast sxenesa. [lonmydenne uyryna u cramu. OKCHIBI U
ruapokcunl xenesa(ll) u (III). Comm xeneza(Il) u (III). O6HapyxkeHHE KaTMOHOB jKelie3a B pacTBOpe. 3HAYCHHUE COCTUHEHUN
xKelesa.

Koppo3us razoBasi (xumuueckasi) ¥ dJEKTPOXUMHUYECKas. 3aluTa METaIoB OT Koppo3uu. Metamel B npupoje. [lonstue o
Metautyprud. Y€pHasg u uBeTHas Metanyprus. [lupomMeraiutyprus, TUAPOMETAILIYPTHS, 3JIEKTPOMETALTYyprus. JoMeHHbIN
nporiecc. [lepepaboTka yyryHa B cTajib. DJIEKTPOJIU3 PACIIIABOB.

JlemoHCcTpanumn
BzaumopenicTBue HaTpus, JIUTUS U KaJbLUA C BOJOU.
['openue HaTpusi, MarHus U KeJjie3a B KUCJIOPOJIE.
Bcnblka TepMUTHON CMECH.
B3aumopericTBre cMecH OPOIIKOB CEPBI U JKEJI€3a, [IMHKA U CEPBI.
B3aumMopaerncTBre allOMUHUS C KMCJIOTaMU, II€JI0YaMM U BOJIOM.

[ J
[ J
[
[
[ J
e Bi3aumonencTBHE kee3a U MEIU C XJIOPOM.
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e BzaumopeiicTBUE Meau C KOHLEHTPUPOBAHHOW CEPHOM  KHCIOTOM M  a30THOM  KHCIOTOM (pa30aBieHHOW W
KOHIIEHTPUPOBAHHOM ).

Okpacka rmIaMeHy COeIMHEHUSMH IIETOYHBIX METAJIIIOB.

Okpacka Im1aMeHy COeIMHEHUSMHU IIETI0YHO3EMENIbHBIX METAJIJIOB.

I'amenue n3BecTr BOOM.

ITonydenue KECTKON BOJBI B3aUMOAECHCTBUEM YIIIEKUCIIOTO I'a3a ¢ U3BECTKOBOM BOJOM.
YcTpaHneHue BpeMeHHOM KECTKOCTU KUIISTYEHUEM U TOOABICHUEM COJIbI.

YcrpaneHue nocToSHHOM )KECTKOCTH I0OABICHUEM CO/IBI.

WNouutsl u mpuHLUN ux AeicTBus (BugeodparMenr).

Komnexnus npupoHbIX COETUHEHUN aIFOMUHMUS.

Buneodparments! u cnaiasl «OKCUA aTIOMUHUS U €70 MOAU(DUKALTII.

[Tonyyenue am(poTEpHOrO TMAPOKCH/IA ATIOMUHUS U UCCIIE0OBAHUE €TO CBOMCTB.
Komnekus «XuMu4eckne HCTOYHUKN TOKa».

Pe3ynbTaThl JIIMTEIBHOIO SKCIIEPUMEHTA 110 U3YUYEHUIO KOPPO3UM CTAJIBHBIX U3/EJIMM B 3aBUCUMOCTH OT YCJIIOBUH IIPOLIECCOB.
Boccranosienue menu u3 okcuaa meau(1l) Bogopomgom.

BuneodparmenTs! u cnaitasl «I[pon3BoicTBO YyryHa U CTamm.

BuneodparmenTsl u crnaitasl «3nenus u3 4yryHa u crainm.

BuneodparmenTst u cnaitabl «I[pou3BoICTBO aTFOMUHUSY.

JlaGopaTopHbIe ONbITHI

* B3aumopeiicTBre xene3a ¢ pactBopom cyibdara meau(Il).

* [TonydyeHue U3BECTKOBOM BOJIBI U OIBITHI C HEM.

* [Tomyuenue runpoxcuaos xenesa(ll) u (11).

» KauecTBEHHbIE peakIMKi Ha KATHOHBI XKENe3a.

IIpakTnueckue padoTbl

6. KécTtkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

7. Pemienue skCnepuMEHTAIBHBIX 3a71a4 10 Teme «MeTamib.

XHMMHUS M OKpPY:KaloLas cpeaa
Crpoenue 3emud: sIpo, MaHTHUs, 3€MHas Kopa, Jutocdepa, ruapocdepa, atmochepa. Xumuueckuit coctaB 3emin. ['opHble
nopojibl. Munepansl. Pyabsl. Ocagounbsie ropabie mopoabl. [1one3Hbie uckomnaemele.
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HcTOYHUKH XUMHYECKOTO 3arpsA3HEHHs] OKpyKaromiei cpeabl. [7oOanpHble 53KOJOTMYECKHE MPOOJIeMbl UEJIOBEUYECTBA:
HapyleHue OMOreOXMMUYECKUX KPYTOBOPOTOB XMMHUYECKUX AJIEMEHTOB, NOTEIUIEHUE KIMMAaTa, KUCIOTHBIE JOXAN U J1p. O30HOBbBIE
AbIpbl. MexayHapogHOE COTPYAHMYECTBO B OO0JIACTH OXpaHbl OKPYXKAIOIIEH Cpefbl OT XUMHUYECKOro 3arps3HeHus. «3enéHas
XUMUA.

JdeMoHCcTpanuu

e Buneodparments! u cnaiinpl «CTpoeHne 3eMiId U €€ XUMUYECKHUIM COCTaBY.

e KoJseknuys MUHEPAIOB U TOPHBIX MOPOI.

e Komnekuus «Pynsl MeTamnoBy.

e BuneodparmenTs! u cnaiiasl «I 1o0anbHbIe 3KOJIOTHYECKHE MPOOIEMBI YETOBEYECTBAY.

e BuneodparMeHThl U claaliibl O CTEIEHU YKOJIOTUYECKON YUCTOTHI TOBapa.
JlaGopaTopHbIe ONbITHI
* lI3yuenue rpanura.
* I3yueHne MapKUpOBOK Pa3JIMYHBIX BUIOB IIPOMBILUICHHBIX U ITPOAOBOJIBCTBEHHBIX TOBAPOB.

O000meHnne 3HAHNN 10 XUMHHU KyP€a OCHOBHOM IIKOJIbI.
HoaroroBka kK OCHOBHOMY rocy1apCTBEHHOMY IK3aMEHY
CtpoeHue atomMa B COOTBETCTBHM C TOJIOKEHUEM XHMHUYECKOTO JJIEMEHTAa B Nepuoanydeckor cucrteme. CTpOeHHE BEIIECTBA:
XUMUYECKasl CBSI3b U KPUCTAJUIMUECKas peniéTka. 3aBUCUMOCTh CBOMCTB 00Opa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJJIOB,
HEMETaJJIOB, OJIArOPOJIHBIX Ta30B) OT MOJIOKEHUS DJIEMEHTOB B MEPUOAMYECKON cucTeMe. THIOJOTHUsI HEOPTraHUYECKUX BEIIECTB,
pa3feneHne ux Ha Kiaccel v rpynmnsl. [IpeacraBureny.
[Ipu3Haku ¥ yclIOBUSI MPOTEKAHUA XUMUUECKUX PEAKIUUA. TUIIOIOTUS XUMUUYECKHX PEAKIIMI MO Pa3IMuYHbIM Npu3HakaMm. Peakiuu
MOHHOTO 0OMeHa. OKUCITUTETbHO-BOCCTAHOBUTEILHBIE PEAKIIUH.
XVMMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB. XapaKTEPHbIE XMMHUYECKHE CBOWCTBA COJIEOOPA3YIOIIMX OKCHUIOB, THIAPOKCHIOB
(OCHOBaHMIA, KHCIIOPOICOICPKAIIUX KUCITOT U aM(POTEPHBIX THAPOKCUIOB), COTIEH.



4. TemaTn4yeckoe IJIaHMpoBaHHe. XumMHs 8 Kiacc
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Ha3zBanmne Tembl

KoanuecTtBo
YacoB IO
nporpamMmme

KiroueBble BocmuTaTeIbHbIE 3aJaumn

®opMbI padOTHI

HauanrnHbie HOHATHUSA

3aKOHbI XUMHUHU

u

21

®opMHpPOBaHHE HAYYHOT0 MHPOBO33PEHHUS:

- XapakTepu30BaTh METO/Ibl U3YUYEHUS XUMUHU (HAOII0IeHHE,

HKCHEPUMEHT, U3MEpPEHHE, MOJICTTUPOBAHKE) M UX POJIb B MO3HAHUU MHpA

BEIIECTB U PEAKIU;

- [lornmaTh MaTepranbHOE EAMHCTBO BEUIECTB MPUPOIbI, T03HABAEMOCTH

3aKOHOB ITPUPO/IbI Ha IPUMEPE U3YUEHHS] XUMHUECKUX SIBICHUN

(peakuuit);

- YcraHaBiIuMBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3€H MeXy (PpU3HMUeCKUMU

CBOWCTBaMH BEIIECTB U CIIOCOOOM pa3/iesieHHs] CMECEH.

®opMHPOBaHHE IKOJTOTMYECKUX 3HAHUIA:

3HATH/IOHUMATD:

- POJIb XMMHMU B COBPEMEHHOM MUPE JJIs1 OCO3HAHUS MOJI0XKUTEIBHOTO U

OTPHIIATEIILHOTO BO3JCHCTBUS €€ Ha MPUPOJTY U JKU3HD YEJIOBEKa;

- IpaBUJIa TEXHUKU OE€30IIaCHOCTH MU paboTe C XUMUUYECKUMHU

BELIECTBAMU U 000PYAOBAHUEM C 1I€JIbI0 (POPMHUPOBAHUS OEPEKHOTO

OTHOILIEHMSI K CBOEMY 3/10pPOBBIO U 3/10pPOBBI0 OKPYKAIOIIUX;

®opMHpOBaHHEe NATPUOTHYECKOTO BOCTIMTAHUS

- 3HATBH/MIOHUMATB POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU HAYKH
xumun (M.B. Jlomonocos, /I.V1. Menzenees).

WHTemiekTyanbHast
urpa «Cawmsle,
camMble, caMbl€. ..»
YAUBUTEIBHBIN MUP
XUMUYECKUX
3JIEMEHTOB

Baxueie npeacraButenu
HEOPraHWYECKUX BEIIECTB.
KomnyecTBeHHBIE
OTHOIIECHUS B XUMHHU

18

DopMHUpPOBAHHE IKOJOTHYECKHX 3HAHUH

3HATH/IOHUMATD:

- Oco3HaBaTh HEOOXOAUMOCTh Pa3yMHOI'0 MCIIOJIb30BAaHUS BELIECTB IPU
W3Y4EHUH IPUMEHEHHS KHCIIOpO/1a, BOJOPOAA, YIIEKUCIIOro Irasa,
MIpe/ICTaBUTENEeN KJIAaCCOB KUCIIOT, COJIEH B TPOMBIIIJIEHHOCTH U
IIOBCEITHEBHOM JKM3HH YEJIOBEKA;

- XapakTepu30BaTh poJib BOJIbI B IPOMBIIIIEHHOCTH, CEILCKOM
XO3SICTBE, TOBCEAHEBHOM )KM3HU YEJIOBEKA U ONPEACIEHUE NCTOYHUKOB
3arpsi3HeHus BOJHBIX pecypcoB [Ipumopckoro kpas;
3HATBH/MOHNMATB/YMeTh ONPeIeJATh!

- OnpenensiTh NPUHAJIEKHOCTh BEUIECTB K OMpeIeIEHHBIM KlaccaM U X
JEICTBYS HA OPraHU3M Y€JI0BEKa,;

Buxkropuna o
BeniecrBax. «4ro ?
I'ne? Korna?
becena IlpaBuia
HCIOJIb30BAaHUS
XUMHYECKHUX
BEIIIECTB B OBITY
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- Pemathb 3a1auu ¢ 9KOJIOTHUECKUM COIEPIKAHUEM;
- IpaBWJIa TEXHUKHU 0€30MaCHOCTH MPHU BHIMOJTHCHHH MTPAKTHIECKIX
paboT ¢ uemnbio GopMUPOBAHUS OEPEKHOTO OTHOILICHHS K CBOEMY
3/I0pPOBBIO U 3JI0POBBIO OKPYKAIOIIMX.

OcHoBHbIE KJIACCBI 10 ®opMupOBaHHE HAYYHOT0 MMPOBO33PEHHS: becena «A 3Haete
HEOPraHMYECKUX COEANHEHUN 3HATBH/MIOHMMATB/YMeTh ONpPelefATh! JIM BBl TPAULIUU

- MaTEpUAIbHOE €MHCTBO BEIIECTB IPUPOABI IIyTEM WILIIOCTPUPOBAHUS | JTOHCKHUX Ka3aKOB)»

TFE€HETUYECKOM B3aUMOCBSI3U MEX/y BEILIECTBAMU (IIPOCTOE BEIIECTBO-

OKCHUJ-TUAPOKCHU] -COJIb)

®opMupOBaHHE IKOJIOTHYECKUX 3HAHMIL: becena «Menosbie

3HATH/OHUMATB/YMETh ONPeIeJATh. ropsel» PocTtoBckoii

- Kputnuecku oneHnBaTh HHPOPMAIUIO O BELECTBAX, CIIOJIB3YEMBIX B obmactu

OBITY; BO3/I€HCTBHE XMMUYECKHUX BEIIECTB HA OPraHU3M 4YeJIOBeKa U

IpUPOJY, paBuiia 0€30MaCHOr0 OOpaIEHUs ¢ XUMUYECKUMHU WuTennexryanpHas

BELIECTBAMU; urpa «Kpectuku —

®opMupoOBaHHE MOTHBAIMYU Y4eOHOM AeSITeIbHOCTH: HOJIUKW))

- @opMHpOBaHNE YCTOMYHUBOIO MO3HABATEILHOTO
UHTepeca, JII0003HATEIbHOCTH B U3YUEHUH MHUpa BELIECTB yTEM
MOJTyYeHHUS JONOTHUTEIBHON HH(POPMAIMY U3 PA3THYHBIX HCTOYHHKOB O
3HAYEHUH OTAEIIBHBIX IPEJCTABUTENEH HEOPTaHUNYECKUX COEITMHEHUM.

[lepponnueckuii  3aKOH | 8 ®opMHUpOBaHHE NATPHOTHYECKOI0 BOCIIMTAHMS: Buxkropuna
Ilepunonnueckas cucrema 3HATH/OHUMATB/YMETh ONPeIeJATh. «Benukuii ydeHbIl
XUMHYECKUX DJIEMEHTOB /. - HCTOPUIO pa3BUTHsA yueHus: 00 aToMax. Bkiaa poccuiickux y4€HbIX B J.1. Mennenees»
H. MenneneeBa U CTpOECHHE OTKPBITHE CTPOEHHUS aTOMA.
aToma ®opMupOBaHUE HAYYHOT0 MMPOBO33PEHMS: becena Xumuku —

3HaTH/MOHUMATB/YMETh ONPeNeIATh! Jaypearbl

- PackpbITHE HAYIHOTO W MHPOBO33PEHUYECKOTO 3HAUCHHUS HoGenesckoi
MIEPUOJNYECKOI0 3aKOHA U MIEPUOINIECKON CUCTEMBI XMMUUECKHUX IIPEMHH
anemenToB /I. 1. Menpaeneera.

Xumuaeckas CBSI3b. 14 ®opMHpPOBaHHE HAYYHOT0 MUPOBO33PEeHMS: becena Xwnumus B
OxucauTensHo - 3HATH/MOHMMATB/YMeTh ONpPeIeJATh! ObITY

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

= IPUYNHHO-CJICACTBCHHEIC CBA3U MCXKAY CTPOCHHUEM aTOMa, XHUMHYECKOM

CBSI3bI0, TUIIOM KPUCTAJIIMYECKOW PEIIETKH CBOMCTBAMHM XMMUYECKUX

COCIUHCHHIA,

- 3HAYEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMMI, IPOTEKAIOIINX
B IIPUPOJIE, UCIIOJIB3YEMBIX B IOBCEIHEBHOM KU3HHU YEIIOBEKA.
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| UTOT'O | 70
I'padpuk KOHTPOJIBLHBIX padoOT
Ne Mara Tema KOHTPOJIbHOIT PadoOTHI
8 «A» 8 «b»

1 13.11 16.11 KonTponbnas padora Ne 1 «HauanbHble TOHATHS U 3aKOHBI XUMHI

2 16.12 17.12  |KoutponbHas padota No2 3a nepBoe Moiayroaue

3 5.03 11.03 |KonutponbHas padota Ne 3 o reme «OCHOBHBIE KJIACCHI HEOPTAaHUUYECKUX COSAMHEHHID)

4 21.05 24.05 |TomoBas koHTpoONBHAS paboTa

TemaTnueckoe miianupoBanue. Xumus 9 kiacc
Ne Ha3Banue Tembl KosmuectBo KuroueBble Bocnurare/ibHbIE 321241 ®DopMbI padOTHI
4acoB No
nporpamme
1 [ToBTOpenue § knace 5 @opMHUpOBaHUE HAYYHOTO MUPOBO33PEHMS: becena
3HaTh/MOHUMATB/YMETh ONpPele/IfATh: «XuMHYeCKas
- HCTOPHIO CTAHOBJICHUS XUMHUYECKON HAYKH, €€ OCHOBHBIX ITOHSTHIHA, MIPOMBIIIIIICHHOCTh
MEePUONYECKOr0 3aKOHA KaK OJHOTO U3 BAKHEHININX 3aKOHOB MpUpoabl; | JloHay
- XHUMHMYECKYIO OPTaHU3aLHI0 )KUBOW U HEKUBOW ITPUPO/IBI;
- MaTepHabHOE ETUHCTBO BEIECTB MPUPOJIBI TYTEM COCTABIICHUS
TeHETUYECKUX PSAJ0B METalia, IepeXoJHOro AIEMEHTa, HeMeTaslla.
DopMUPOBAHHE IKOHOMUYECKUX 3HAHUM:
3HATH/MOHUMATH/YMeETh ONpe/1eJfATh!
- BIUSIHUE YCIOBHI HAa CKOPOCTh XUMUYECKUX PEAKIUil (BO3MOXKHOCTh
YIIpaBJICHUS] XUMIYSCKUMU TIPOIIECCAMU Ha TIPOU3BOJICTBE).
2 XUMHUECKUE PEAKIIUU B 10 3HaTH/MOHUMATH/YMeTh ONpe/1eJfATh! Bukropuna
pacTBOPax AMEKTPOIUTOB - MpaBWJIa TEXHUKHU 0€30MaCHOCTH MIPU BHITIOJTHEHUH MPAKTUYECKUX «Tpanuiuu TOHCKUX

paboT ¢ nenbio GopMUPOBAHUS OEPEIKHOTO OTHOILICHHS K CBOEMY Ka3aKOB»
3/I0pPOBBIO U 3/I0POBBIO OKPYKAIOIIHX.
- Mpo0JIeMBI OXPAHBI OKPY>KAIOIIEH Cpeibl, CBI3aHHBIX C XUMUYECKUM
MIPOU3BOJICTBOM.
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- [IpaBHJia IMOBCICHUS B I-Ipe3BI:I‘-Ia.I\/'IHLIX CUTyallusX, CBA3aHHBIX C
BO3/ICHCTBUEM Pa3IMYHBIX BEIICCTB
(yrapHoro rasa, COJMHEHHU a30Ta, CEPbI).

Hemeranisl 1 ux cBoiicTBa 25 ®opMHpPOBaHHE HAYYHOI0 MUPOBO33PeHHS: Bukxropuna «Cawmsie,
3HATBH/MIOHMMATB/YMeTh YCTAHABJIMBATD! camble, CaMble. ..
- IPUYMHHO-CIICACTBEHHBIE CBS3U MEXy CTPOCHHEM aTOMa, XMMHYECKON
CBA3BI0, TUIIOM KPUCTAJUIMYECKOU PEIETKA HEMETAIIIOB U UX
COoeMHEHU, X PU3NYEeCKUMU U XUMUUECKUMH CBOICTBaMU;
- MaTepUajIbHOE €AUHCTBO BELIECTB IPUPOBI IIyTEM COCTABICHUS becena Benukue
TCHETUYECKUX PSAI0B HEMETAJLIOB. OTKpPBITHUS B 0011
®opMupoBaHUe NATPHOTHYECKOT0 BOCIINTAHMSA XUMHH.
3HATH/OHUMATB/YMETh ONPeIeJATh. Jlaypeatsl
- POJIb POCCUMCKHX YYEHBIX B Pa3BUTUU XMMHUYECKON HAYKH; HoGenesckoii
®opMHupOBaHHE BAJICOJIOTHYECKUX 3HAHMN: IIPEMUH
3HaTB/MOHUMATB/YMeTh ONpe/leJfATh!
- OMOJIOrMYECKYIO POJIb HEMETAJIOB [l OPIraHNU3MOB;
- OCHOBBI 3/J0POBOT'0 00pa3a KHU3HU.
PopMHpOBaHHE IKOHOMHYECKHUX 3HAHUH !
3HaTB/MOHUMATB/YMeTh ONpe/lefATh! becena: O uem
- IPOU3BOICTBO CEPHOI KMCIIOTHI (BBIOODP CHIPBSI, HAyYHBIE PUHIIMIIBI pacckaszana KopoOka
MIPOU3BOJICTBA), CUIIMKATHOW MPOMBIIIJIEHHOCTBIO; CITMYEK.
DopMUPOBaHHE IKOJOTHYECCKUX 3HAHUM:
3HaTH/MOHUMATH/YMeTh ONpe1esfATh!
- IpaBUJIa TEXHUKU O€30MaCHOCTH NP BBITOJHEHUH MPAKTUYECKUX WuTennexryanbHas
paboTt ¢ uenpo GopMUpoOBaHUsL OEPEKHOTO OTHOIICHUS K CBOEMY urpa [lyremectBue
3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIHX. KaIlJId BOJIBI
- Mpo0JIeMBbI OXPAHbI OKPY’KAIOIIEH CPeibl, CB3aHHBIX ¢ XUMUYECKUM
IIPOU3BOJICTBOM.
- IpaBUJIa MOBEACHUS B UPE3BbIUAIHBIX CUTYAIIUX, CBA3aHHBIX C
BO3JICICTBUEM PA3JINYHBIX BELLIECTB

(yrapHoro rasa, COeTUHEHUH a30Ta, Cephbl).
Merasl 1 UX CBOWCTBA 17 DopMHUpPOBaHHE HAYYHOI0 MHUPOBO33peHH: Bukropuna «Cawmsle,

3HaTH/MOHUMATH/YMETh ONpPele/fATh:

- IPUYHUHHO-CJIICACTBCHHBIC CBA3H MCKAY CTPOCHUEM aTOMa, XUMHYECKOMN
CBsA3bI0, TUIIOM KpI/ICTaJIJIHIIeCKOfI PEIICTKHU METAJIJIOB U UX COG)II/IHeHI/II\/II,

X (U3NYECKUMHU U XUMUYECKHMHU CBOMCTBAMH.
- OOBSICHATH MaTepUaAIbHOE €IMHCTBO BEIIECTB IPHUPOJIbI ITyTEM

CaMbIC, CAMBIC». ..

HNuTemnekTyanbHoe
Jloto «MeTamnbl»
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COCTAaBJICHUS TEHETHUECKUX PSII0B METAIIIIOB.
@®opMUpPOBaHHE MATPUOTUYECKOT0 BOCIUTAHUSA: 3HATH/TIOHUMATDH
- pOJIb POCCUICKMX YYEHBIX B Pa3BUTUU METAJUIYPIUH.
@®opMUPOBaHNE BAJIEOJOTHYECKUX 3HAHUIA:
3HATH/MIOHMMATD!
- 3HaYEHUE METAJUIOB IS )KUBBIX OPraHU3MOB;
- OCHOBBI 3/J0pPOBOTr'0 00pa3a )KU3HHU;
DopMUPOBaAHNE IKOHOMUYECKUX 3HAHUM:
3HATBH/MOHMMATB/YMeTh ONpPelefATh!
- HAXO0XJIECHUE METAJJIOB B IPUPOJE, BUAAX METAJUTYPTUH, PAllMOHAIBHOM
HCIOJIb30BAaHUU METAJIJIOB, O CIIOCO0aX 3alUThl METAJIJIOB OT KOPPO3HH.
- pewaTh 3aJ1a4M C POU3BOJICTBEHHBIM COACPKAHUEM.
®opMupOBaHUE IKOJOTHYECKNX 3HAHMIA:
3HaTB/OHUMATH/yMETh IPUMEHATh.!
- IpaBUJIa TEXHUKHU 0€3011aCHOCTHU IIPU BHIIOJHEHUH MPAKTUYECKUX
paboT ¢ 1enbio GopMUPOBAHUS OEPEKHOTO OTHOILICHHS K CBOEMY
3J10pPOBBIO U 3/I0POBBIO OKPYKAIOIIHX.
- IPOOJIEeMBbI OXPAHbI OKPYKAIOILIEH cpeibl, CBA3aHHBIX C XUMUYECKUM
IPOU3BOJICTBOM.

becena. Mup
METaJIOB Ha KyXHE
JloHCKOM Ka3auku

XuMus ¥ OKpysKaromas cpeaa

DopMUPOBaHHE IKOJOTHYECCKUX 3HAHUM:
3HATH/MOHUMATH/YMETh IPUMEHSATh!
- MpaBWJIa TEXHUKHU 0€30MaCHOCTH MIPU BBHITOTHEHUH MPAKTUYECKUX
paboTt ¢ uenpo GopMUpOBaHUS OEPEKHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIHX.
- Mpo0JIEMBbI OXPaHbl OKPYKAIOIICH CPe/Ibl, CBI3aHHBIX C XUMUUECKUM
MPOU3BOJICTBOM.

becena «O yem
pacckazana
JIOMAILTHSS alITeYKay

O06001enne 3HAHWIA.
IToxroroska k OI'D

®opMupOBaHUE HPABCTBEHHOI0 BOCIIUTAHUS:
3HATH/OHUMATB/YMETh ONPeIeJATh.

- COIIMAJIbHYIO 3HAYMMOCTH U cofiepkaHue npodeccuil, CBI3aHHBIX C
XAMHEMN.

DopMUPOBAHHE IKOJOTHYECCKUX U IKOHOMHYECKUX 3HAHUM:
3HaTH/MOHUMATH/YMeTh ONpeleJATh!

- OTBETCTBEHHOCTh 3a IPUMEHEHUE NOJYyYEHHBIX 3HAHUM U YMEHUH,
MO3UTUBHOM POJIM XMMHUU B )KM3HU COBPEMEHHOI'O OOIIECTBA,
HEOO0XOAMMOCTH XUMHUECKU TPAMOTHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U OKPYKAOIIEH Cpene;

- pemarth 3a/1a4M ¢ SKOJIOTMYECKUM CONEPKAHUEM;

becena «Mup
npodeccuit. 5 —
OyIyIIUA XUMHUK. . ..




- pe€uiaTh 3aaa4u C MPONU3BOACTBCHHBIM COACPKAHUCM

UTOIoO 66
I'padpuk KOHTPOIBLHBIX PadoT 9 KJ1acc

Ne Mara Tema KOHTpPOIBbHON PadoTHI

9 «A» 9 «b»
1 17.09 14.09 | Bxoanas koHTposbHas pabota Nel
2 22.10 25.10 | KonTtpomapHas padora Ne2 o teme «XMMUYECKUE PEaKIU B PACTBOPAX AIIEKTPOIUTOB
3 14.12 14.12 | KonTponbHas paboTa 3a nepBoe momxyroaue No3
4 8.02 8.02 | KonrponwsHas pabota Ned o teme «HeMeTamnsl U UX COSAMHEHUS»
5 22.04 19.04 | KontponbHas pabota Ne5 o teme «MeTasuibl U UX COSTUHEHHS
6 24.05 30.05 | KoHTposbHas paboTa romoBas




Ka.ﬂe}mapno- TEMATHYECKOE IVIAHUPOBAHUE

Xumusa

(24 B Hexemo, Bcero 704, U3 HUX 24- pe3epBHOE BpeMsi)
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8 ki1ace

Ne Hara Tema ypoka OcHoBHOE Buabl yueOHO# neITeJIbHOCTH BocnurarejJbHbII KOMIIOHEHT
n/m | 8«A» ‘ 8 «b» coJiep;KaHue ypoKa
HavaabHble MOHATHSA U 3aKOHBI XUMHUH (20 1)
1 |1.09 2.09 | [Ipeamet xummum. OOBSACHAIOT, YTO MPEAMETOM H3Yy4YeHUs XUMHH | DOpMHpOBaHUE MTO3HABATEIIBHOTO
Ponp xumMuu B )KU3HH SBIIIIOTCS  BEIIECTBA, WX CBOWCTBA ©W WX | MHTEpeca K U3YYCHUIO XUMUH,
YeNoBeKa. npeBpaiienus. Pa3nuuaroT Tenma W BEIIECTBa, | pAaCHIMPUTh  KPYro3op  ydaruxcs,
Pk Nel Xumuyeckue BEIIECTBA W  MaT€pHAJbl. Y CTAHABIMBAIOT | BOCIIUTHIBATh TOPJAOCTh 34  CBOM
npeanpesTus Ha NPUYHHHO-CJICICTBCHHBIC CBSI3U MEXy | peTHOH
Teppuropuu Po CBOMCTBaMU BEIIECTB U UX IIPUMCHCHUCM
XapakTepusyroT MOJIOKUTETBHYIO u
OTPUIATCIIGHYI0 ~ POJIb  XUMHU B JKH3HHU
COBPEMEHHOT0 00I1IeCTBa.
ApPTyMEHTHPYIOT cBOE OTHOIICHHE K
XeMODUIHH B XeMO(hOOHH.
2 6.09 | 6.09 | MeToas! n3yyeHus XapakTepu3ylOT OCHOBHBIE METOIbI W3y4eHHs | [IpomomkuTh pa3BUBAaTh HMHTEpPEC K
XUMHH €CTECTBEHHO-HAYYHBIX TUCIUTLIHH. HAyYHBIM 3HAHUSAM, AKTUBU3HPOBATH
[TpuBOIAT IPUMEPHI MaTEPUATHHBIX U 3HAKOBBIX | TIO3HABATEIBLHYIO ICATEIHLHOCTh
WIH CHMBOJIBHBIX MOJENEH, HCIMONb3yeMBbIX Ha
ypokax (pu3uku, OMOIOTHHU U Teorpadum.
Cobuparor 00BEMHBIE U  IIAPOCTEPKHEBHIE
MOJICJT HEKOTOPBIX XMMHYECKHUX BEIICCTB
3 8.09 9.09 | ArperatHbie Ypok ycBoeHus Pa3znuuaror  Tpu  arperaTHbIX  cOCTOsAHHS | POpMHpOBaHUE Hay4HOI'0
COCTOSTHUSI BEIIECCTB HOBBIX 3HAHUH BEIIECTBA. Y CTAHABIIMBAIOT B3AUMOCBSI3H MKy | MUPOBO33pEHHUS, MOTHBAIIHS
HUMU Ha OCHOBE B3aMMHBIX TIEPEXOIOB. yyaluxcs Ha TOJNyuYeHHE HOBBIX
WumriocTpUpYIOT 3TH TTEPEX 016l IPUMEPAMH. 3HAHWUU
HabmiomatoT XUMHUYECKUW  OKCIIEPUMEHT U
denaiom BHIBOJIBI HA OCHOBE HAOIIOCHUN
4 13.09 | 13.09 | IL. pANe 1 VYpok - mpaktrkym | Pabotator ¢ maGopatopHbiM oOopynoBanueM u | DopMupoBaHHe OTBETCTBEHHOI'O
«3nakomcmeo c HarpeBaTeIbHBIMU IPHUOOPAMU B COOTBETCTBUU C | OTHOIICHUS K ydeOe, TOTOBHOCTH K
aabopamopuvim MpaBWJIAMU TEXHUKH 0€30MaCHOCTH. CaMOpPa3BUTHIO, BOCTIHTHIBATh
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obopyoosanuem.
IlIpasuna Th npu
pabome 6 kabuneme
Xumuuy

BbIMOMHSIOT — MpOCTEHIINEG MAHHUMY/ISIHA  C
1a00paTOPHBIM 000py/IOBaHUEM: c
71a00pPaTOPHBIM IITATHBOM, CO CITUPTOBKOI
Odopmisitot 0TUET 0 TIpoAETIaHHOM paboTe

CaMOCTOATCIIBHOCTh B HpI/IO6p€TeHI/II/I
HOBBIX 3HaHI/II71, YMCHHA NPUMCHATDH
IIOJIYYCHHBIC 3HAHUSA B HpaKTquCKOﬁ
ACATCIIBHOCTHU

IIP No2
Haonwoenue 3a
2opsauien
ceeuoii(0omawinuil
9KCnepumenm)
15.09 | 16.09 | ®usnueckue sBnenus | KomOuHupoBaHHBIM | PaznuuaroT ¢buzmyeckue u  xumuueckue | DopMHpOBaHUE MMO3HABATEJIBHOTO
B XUMHH YPOK SBIICHHUS, YHCThIE BEHIECTBA M  CMECH. | HHTepeca K  HU3YYCHHIO  XUMHH,
Knaccudunupyrot cmecu. MOTHBAIIMS YYallUXCsl Ha MOJTYyYCHHE
[TpuBoasar MpUMEpPbl CMECe Pa3JIMYHOrO | HOBBIX 3HAHUU
arperaTHoro COCTOSIHUSI. YcTaHaBIUBaOT
MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXTY
(bu3MYEeCKUMU CBOMCTBAMHU BEILIECTB CMECH U
cnocodamMu HMX paszneneHus. Paznmuaror uX,
OMHCHIBAIOT U XapaKTEPU3YIOT MPAKTHUECKOE
3HaYEHHE.
20.09 | 20.09 IL.p.Ne 3 «Ananus3 VYpok - npaktukym | PaGortator ¢ nmabopatopHbIM 0o0opynoBaHueM u | @opMHupoBaHUE OTBETCTBEHHOT'O
nouevl» HarpeBaTeIbHBIMH TPHOOPAMH B COOTBETCTBUU C | OTHOIICHUsI K ydeOe, TOTOBHOCTH K

IpaBUJIaAMU TEXHUKHU 0€30MaCHOCTH.
BrimonHs0T npocTeime npuéMbl 00paIlieHus C
7a00paTOpHBIM ~ 00OpPYJIOBAHHUEM:  BOPOHKOW,
(GuIbTPOM, CIUPTOBKOM.

HaGnromator 3a  cBoilcTBaMu  BelIeCTB U
SBJIGHUSIMU, IPOUCXOSIIUMU C BEILIECTBAMHU.
OnucelBalOT ~ XMMUYECKUH  DKCHEPUMEHT C
MOMOUIbI0 PYCCKOTO (POAHOIO) SI3bIKAa U S3bIKA
XUMHH.

Jemarot BBIBO/IbI o
IIPOBEAEHHOTO YKCIIEPUMEHTA

pe3yabTaTam

CaMOpPa3BUTHIO, BOCIHUTHIBATH
CaMOCTOSTEIILHOCTh B TMPHUOOPETCHUH
HOBBIX 3HAHUN
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7 22.09 | 23.09 |ATomHO- Ypok ycBoeHuUs OOBSACHAIOT YTO TAKOE XWMHUYECKHH 3JeMeHT, | DopMHpOBaHUE OTBETCTBEHHOTO
MOJICKYJISIPHOE HOBBIX 3HAHUN aTOM, MOJIEKYJIa, AJIJIOTPOIIHSI, NOHBI. OTHONICHHUS K ydeOe, TOTOBHOCTHU K
yueHue. XUMHUECKHe PaznuyaroT mpocThie M CIOXKHBIE BEIIECTBA, | CAMOPA3BUTHIO, BOCIIHUTHIBATh
AJIEMEHTHI BEIIECTBA MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO | CAMOCTOSITENILHOCTh B MPUOOPETCHHUH

cTpoeHus.  Ycmanasnusaiom NPUYUHHO- | HOBBIX 3HAHUH, MOHUMAaHHE
CJICZICTBEHHBIE CBSI3U MEXKIY COCTaBOM MOJIEKYJ | CIOXKHOCTH u O0ECKOHEYHOCTH
U CBOMCTBAMHU aJUIOTPONHBIX MOAM(UKAIMI | Ipolecca MO3HaHUS

KHCIIOPO/a.

DOopMyIHPYIOT OCHOBHBIE IMOJIOXKEHUS aTOMHO-

MOJICKYJISIPHOTO YUCHHS

8 27.09 | 27.09 |3Haku XUMHYECKUX VYpok-uccnenopanue | Ha3piBaloT M 3amuchiBalOT 3HAKW XUMHUYeCKUX | DopMupoBaHue OTBETCTBEHHOT'O

HJIEMEHTOB. 2JIEMEHTOB.  XapakTepu3ylT HHPOPMAIUIO, | OTHOIICHUS K N3YYCHHUIO XUMUH,
KOTOPYIO HECYT 3HAKU XUMUYECKUX DJIEMEHTOB.
OOBSICHSIFOT YTHMOJIOTHYECKHUE HaYalla Ha3BaHHH
XMMHUYECKUX JIEMEHTOB U UX OTJAEJIbHBIX TPYII.

9 29.09 | 30.09 |[Tepuomuueckas Ypok-uccnenoBanue | OMHUCHIBAIOT CTPYKTYpPY TaOJNHIBI XUMUYeckux | DopMupoBaHme OTBETCTBEHHOTO
TabynIa XUMHUYECKUX sanementoB J[. WM. Menneneea. PasnuyaroT | oTHOIIEHUS K yuebe, TOTOBHOCTU K
anementoB /1. U. KOPOTKONEPUOAHBI W JUIMHHONICPUOJHBIN | CAMOPA3BUTHIO, BOCTIMTHIBATh
Menneneesa. BapuaHTel Ilepuommueckoir cucremsl [I. M. | OTBETCTBEHHOCTD,

MenneneeBa CaMOCTOSITENIbHOCTh B NMPUOOPETEHUU
HOBBIX 3HAHUU
10- | 4610 | 4.7 10 | Xumuueckue Ypok ycBoeHus OtoOpakatoT cocTaB BellecTB ¢ mnomolbplo | DopmupoBaHue MI03HABATEJILHOTO
11 dbopMyIbI HOBBIX 3HAHUI XUMHUYECKUX POpMYII. UHTEpeca K  H3YyYEHUI0  XUMHH,
Pasmuyaror  WHACKCHI W KOI(PQUIMCHTHI. | MOTUBALUAS YYalIUXCS HA IOJYYCHUC
HaxoasaT OTHOCUTENbHYIO MOJIEKYJISIPHYIO MAacCy | HOBBIX ~ 3HaHWM,  (OpMHUpOBaHHE
BEIIECTBA W MAaCCOBYIO JOJNIO XHWMHYECKOTO | HAyYHOTO MHUPOBO33PEHUS
AIIEMEHTA B COCTUHEHUH.
TpancaupyroT WHGOPMAIUIO, KOTOPYIO HECyT
XUMHUYECKHE (hOPMYIIbI
12 | 11.10 | 11.10 BaseHTHOCTH Ypox ycBoeHHS OOBSCHAIOT YTO TaKOE€ BAJIGHTHOCTh. [loHnMaroT | @opMupoBaHUe JI0OPOCOBECTHOTO

HOBBIX 3HAaHUN

OTpaXCHHE TIOpSAAKA COEAMHEHHS aTOMOB B
MOJIEKYJIaX BELIECTB MOCPEIACTBOM CTPYKTYPHBIX
dopmyn.  VYuarcs  cocTaBiiATh  (OpMyIIBI

OTHOLIEHHUS K YYEHHI0O M YMEHHUS
YIOPABJISITH CBOEH IO3HABATEIBHON
JIESITEIBHOCTBIO
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13 | 13.10 | 14.10 |BanenTHOCTH YpoK-TIpaKkTUKyM COCIMHCHUN TI0 BaJCHTHOCTH U ompeneniaTh | DopMupoBaHUe JI0OPOCOBECTHOTO
BAJICHTHOCTh 3JIeMEHTa 10 (opMyle €ero | OTHOUICHUSI K YYEHHUIO, TOTOBHOCTU U
COEJIMHEHUS CIIOCOOHOCTH K CAaMOPa3BUTHUIO
14 | 18.10 | 18.10 | Xummueckue peakuu. | Ob6oOmaromuii ypok | XapakTepus3ylOT XHMHUYECKYI0 peaknuio u e€ | dopmupoBaHue M03HABATEJILHOTO
YYaCTHUKOB (peareHThbl U MPOYKThl PEAKIIIH ). UHTEpeca K  M3YYEHHUI0  XUMHH,
OnuceBalOT  NPU3HAKA M YCIOBHUSA TEUEHHS | MOTHBALMS Y4YallUXCS HA TOJTy4YEeHUE
XUMHYECKHUX peaxiuii. PaznuyaroT | HOBBIX ~ 3HaHUW,  ¢GopMUpPOBaHUE
HK30TEPMHUUECKUE U IHIOTEPMUUYECKHE PEAKIIUHU. | HAYYHOI'O MUPOBO33PEHUS
CootHocsT peakuuu TOpPEHUS u
AK30TEPMHUUECKUE PEAKIIUH.
15 | 20.10 | 20.10 |3akoH coxpaHeHUs Ypok ycBoeHHs @opMyIMpYIOT 3aKOH COXpaHEeHHs Macchl | DopMupoBaHUe MMO3HABATEJILHOTO
MAaccChl BEIIECTB. HOBBIX 3HAHUI BemiecTB.  CoOCTaBISIOT HAa  €r0  OCHOBE | MHTEpeca K U3yUYCHUI0 XUMHH
XuMHYECKHue XUMHYECKHE YPaBHEHHUS. Tpancnupyrot
ypaBHEHUs uH(pOpMALIMI0, KOTOPYIO HECYT XUMHUYECKHE
16 1.11 1.11 | Xumuueckue VYPOK -IpakTUKyM | YpPaBHEHUS. dopMHUpOBaHHE ITI03HABATEIIBHOTO
ypaBHEHUs DKCrepuMEHTAIbHO HNOATBEPKIAIOT | HHTEPeca K H3yYCHUI0 XUMUHU
CIPABEIMBOCTh 3aKOHA COXPAHEHUS MaccChl
BELIECTB
17 3.11 8.11 | Tumbl XUMHYECKUX Ypok ycBoeHMS Knaccupumupyror  xumuueckue peakuuu 1o | @opmupoBaHue ITI03HABATEJIBHOTO
peakuui HOBBIX 3HAHUI IOPU3HAKy YHWCJIa M COCTaBa pPEareHTOB M | MHTepeca K  M3YYEHHIO  XHMMH,
IPOAYKTOB. XapaKTepU3yIOT poJib KaTalau3aTopa | HOHUMaHUue 3HAYUMOCTH €CTECTBEHHO
B MIPOTEKAHUN XUMHUYECKOH peakiuu. — Hay4YHbIX ¥  MaTeMaTHYeCKHX
Habmronator M ONKCHIBAIOT XUMHYECKHUH | 3HAHWH IS pelIeHusl 3aa1a4d
18 8.11 | 11.11 |Tumbl XUMHUYECKUX VPpOK -TIpaKTUKYM | SKCHEPUMEHT C MOMOLIBIO PYCCKOro (POJHOIO)
peaxkuuit SI3BIKA U SI3BIKA XUMUH
19 | 10.11 | 15.11 [ToBTopenue u Oo6o0maromuit ypok | O600mAIOT U CUCTEMaTH3UPYIOT cBoM 3HaHUA | DopMupoBaHue [I03HABATEJILHOTO

0000ILIEHNE TEMBI
«HauanpHble TOHATUS U
BAKOHBI XUMUMN

«HadanpHbIE TOHATHA W 3aKOHEI
[IpuMeHAOT Ha TpakTUKE paHee

0 TeMe:
XUMUN.
U3y4eHHBI MaTepuas, paboTas MO Tpymiam c
3aJJaHUSIMU Pa3HOT'O YPOBHS CJIOKHOCTH

HMHTEpeca K U3yYEHUI0 XUMUHN
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20 | 15.11 | 18.11 KonTpoJanHasi paboTa Ypok — KOHTpoIIsS [IpuMeHAIOT Ha MpakTUKE paHee HU3y4YeHHbI | DopMHUpOBaHUE OTBETCTBEHHOTO
Ne 1 «HayasabHbIe 3HAaHUU MaTepuain, paboras IO TPyMIaM ¢ 3aJaHUSMH | OTHOIICHUS K yYEHUIO, TOTOBHOCTH U
MOHSATHS U 3aKOHBI 0o0y4aromuxcs pa3HOTO  ypPOBHSL  CJIOXHOCTH,  BBIIOJHSIOT | CHOCOOHOCTH K CaMOpa3BUTUIO H
XHMHA KD KOHTPOJIBHYIO PadoTy. camMo00pa3oBaHUIO Ha OCHOBE
MOTHBAIIMH K 00YUEHHIO U MO3HAHUIO
BaxkHelilue npeacraBuTe/ M Heoprannyeckux BemecTB. KosimuecTBeHHbIe OTHOMIEHUsI B xumuu (18 4)
21 | 17.11 | 22.11 |Bo3ayX u ero cocraB Ypok ycBoeHus XapakTepu3yloT 00bEMHYIO /0JI0 KOMIOHEeHTa | DopMUpOBaHME  €CTECTBEHHO — —
HOBBIX 3HAHUH TaKO¥W MPUPOAHON Ta30BOM CMECH, KaK BO3/YX, U | HAYYHOM KapTUHBI MUpPA
paccuuThiBalOT €€ 10 O00BEMY JTOM CMECH.
OnuceiBatloT 00BEMHBIA cOCTaB aTMoc(hepHOro
BO3JlyXa M TIOHMMAIOT 3HAYCHUE IIOCTOSHCTBA
ATOr0 COCTaBa IS 310POBbS
22 | 22.11 | 25.11 |Kucnopon Ypok ycBoeHwHs XapakTepu3ylOT 030H, Kak auioTpomnHyio | dopmMupoBaHue €CTECTBEHHO —
Pr.Ne2 IIpumenenue HOBBIX 3HAHUIN Mo U (UKAIHIO KHUCIIOPO/Ia. OnuchIBalOT | HAYYHON KapTHHBI MUpa , PACUIUPUTH
KHCJIOPOJa Ha dusnyeckne W XUMHUYECKHE  CBOWCTBA, | KPYro30p YYalIMXCs, BOCIHTHIBATH
NpeAnpUsITHX MOJlyYeHHe W TMPUMEHEHHE KHUCIOpoAa C | TOPIOCTh 3a CBOM PEeruoH
ropoaa Ilaxrel WCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKAa M
SA3bIKA XUMUH.
YcTaHaBIUBAOT MIPUYUHHO-CJICICTBEHHBIC
CBS3M  MEXIy (U3NYECKUMHU  CBOICTBaAMH
KHCIIOpoJla M crocobamMu  ero  coOupaHwusl.
[IpoBomsiT,  HAOMIOZAIOT W OMHUCHIBAIOT
XUMHUYECKHA OKCIEPHUMEHT TIO TIOMYUYCHHUIO,
COOMpaHHIO M PACIO3HABAHUIO KHCIOpOAa C
COOJTFOZICHUEM MTPABWJI TEXHUKHU 0€301TaCHOCTH
23 | 2411 | 29.11 |II. p.Ne4d «llonyuenue, VYpok mpaktukym | Pabotaror ¢ nmabGopatopHbiM oOopynoBaHueM U | DopMHUpOBaHHE  €CTECTBEHHO  —
cobupanue u HarpeBaTeIbHBIMU IPUOOpPAMU B COOTBETCTBUU C | HAYIHOU KapTUHBI MUpa,
pacnosnasanue MpaBUJIaMU TEXHHUKHU Oe3omacHoCTU. | (hOpMHUpPOBAHHE YMEHHUS TPAMOTHOTO
Kucuiopooa» BrimonHsaI0T npocTeiimue npuéMbl o0pameHust ¢ | oOpalieHuss ¢ BeleCTBaMU B
nabopaTopHbEIM  000pyAOBaHHWEM:  COOMpaTh | XUMHUYECKOU TabopaTopuu U B OBITY
IpuOOp LTS MTOTYICHHS Ta30B, IPOBEPSITH €r0 HA
TEePMETUYHOCTh M HCIIOJIb30BATh JJIs TIONyYEHUS
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kuciopoga. CoOMparOT  KUCIOPOA METOI0M
BBITCCHCHHS BO3JyXa M PacCIO3HAIOT  €ro.
HaoOmronaror 3a CBOHCTBAMH BEIIECTB U
SIBJICHUSIMHU, TIPOUCXOSAIIMMH C BEIIECTBAMU.
OnuchBalOT ~XUMHUYECKUHA  OKCIEPUMEHT C
MOMOIIBI0  €CTeCTBEHHOTO  (PYCCKOro  WJIH
POIHOTO) sI3pIKa W SI3bIKa XUMHUHU. COCTaBISAIOT
OTUET o pe3yiabTaTam MIPOBEICHHOTO
IKCIIEPUMEHTA

24 | 29.11 | 2.12 |Oxcuubl Ypok-uccienoBanue | BeIIemsifoT CyIIECTBEHHBIC NPU3HAKKA OKCHIOB. | (OPMUpPOBAHUE YMEHHS TPaMOTHOTO
JatoT Ha3BaHUs OKCHAOB Mo ux ¢opmynam. | oOpamieHus ¢  BelIeCTBaMU B
CocraBmsiror  GOpMysnBl  OKCHIIOB IO WX | XUMUYECKOW 1a00paTopuu M B OBITY,
HA3BaHUSIM. XapakTepusyroT Takux | (OpMUPOBAHUE HKOJIOTHYECKOI
peJICTaBUTENCH OKCH/IOB, KaK BOJIA, | KYIBTYPBI
YIJIEKUCIIBIN Ta3 U HerameéHasi H3BeCTh

25 1.12 6.12 |Bomopon Ypok ycBoeHHs XapakTepu3ylT COCTaB MOJICKYIbI, ¢pusndeckue | DopMupoBaHue €CTECTBEHHO —

HOBBIX 3HAHUN M XUMHUYECKHE CBOWMCTBA, IMOJNY4YCHHE H | HAYYHOW KapTHHBI MUPa

MIPUMCHCHUE BOJIOpO/A. Y cTaHaB/IMBAOT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
GU3MYECKUMU  CBOMCTBAaMH ¥ criocobamu
coOupaHusi BOAOPOJA, MEXAY XUMHUYECKUMHU
CBOMCTBaMH M €r0 TPHUMCHCHUECM.

26 6.12 9.12 | ILp. M5 Ypok-npakTuKyMm Paborator ¢ maboparopHbiM 000pyAoBaHHEM H | GOPMUPOBAHHE YMEHHS TPaMOTHOTO
«Ilonyuenue, HarpeBaTeIbHBIMU MPUOOPAaMU B COOTBETCTBHUH C | OOpallieHuss ¢ BElIeCTBaMU B
codupanue u MpaBUJIaMU TEXHHUKHU 0€30IaCHOCTU. | XUMHUYECKON J1TabopaTopuu U B OBITY,
pacno3naganue BemonHsAI0T TpocTeiime nmpuemMsl oOparieHus | GopMUPOBaHUE IKOJIOTHYECKOM
6000pooay ¢ 1abopaTOpHBIM O0OpYIOBAaHUEM: COOUPATH | KYABTYPHI

npuOop ISl MOTY4YEHUS Ta30B, IPOBEPSITH €ro Ha
TEPMETHYHOCTh W MCIOJIb30BaTh JIJIs TTOJYICHHS
Bojopoga. CoOmparoT  BOJOPOJ  METOJIOM
BBITECHEHHUS BO3JyXa M pPaclo3HalT €ro.
HaOmromaror 3a  CBOMCTBAMHM  BEIIECTB |
SIBIICHUSIMU, TPOUCXOJSIIMMU C BEIIECTBAMHU.
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OnucelBalOT ~ XUMUYECKUH  DKCHEPUMEHT C
MOMOIIIBIO  €CTECTBEHHOT0  (PYCCKOTO  HIIH
pPOIHOrO) si3bIKa U si3bIKa XUMUHU. COCTaBISAIOT
oT4éT  TO  pe3yiabTaraM  IPOBEICHHOTO
HKCIIEPUMEHTA

27 8.12 | 13.12 | Kucnotsl Ypok ycBoeHus AHanu3upyroT  coctaB KucioT. Pacnosnaior | @opMuUpoBaHHE ~ €CTECTBEHHO  —
PK Ne3. HOBBIX 3HAHUI KHCIIOTBI C MOMOIIbIO WHIMKATOPOB. | HAYYHON KapTHHBI MHUpa , PACUIUPUTH
I[IpumeHeHnEe KUCIOT XapakTepu3yloT  MPEACTaBUTENEH  KHCJOT: | KPYro30p Y4Yalluxcsi, BOCIHTHIBATH
HA NPOMBINLIEHHBIX COJISTHYIO u CEpHYIO. XapakTepusyroT | TopJ0CTh 3a CBOI pEruoH,
o0beKTax pPacTBOPUMOCTh  COCAMHEHHWH C  TOMOIIBIO | (hOPMHUPOBAHKE HKOJIOTHYECKOM
PocToBckoii 061 TaOJIUIIBI PACTBOPUMOCTH. KYJIBTYpPbI

YcTaHaBIMBaOT IPUYMHHO-CJICICTBEHHBIE
CBSI3U MEXKJy CBOMCTBAMM COJITHOM W CEpPHOU
KHCJIOT M 00JIaCTSIMHU UX IPUMEHEHUSI.

28 | 13.12 | 20.12 | Conu VYpok-uccnenoanue | XapakTepHU3yrOT CoJI KaK npoaykThl | DOpMHUpPOBAaHUE  €CTECTBEHHO  —
PK. Ned MesioBbie 3aMEIICHUs] BOJOPOJa B KHCIOTE€ Ha METall. | HAyYHON KapTUHBI MUpaA , PACHIUPUTH
ropbl Ha 3anuchIBaloT GOPMYIbI COJICH MO BaJECHTHOCTH. | KPYro30p Y4YallluXcsl, BOCHUTHIBATH
Tepputopun PO HaszpiBaror comnu mo ¢popmymam. ropJ10CTh 3a CBOI pETroH,

Hcnonb3yroT Tabnuiy pacTBOPUMOCTH il | pOpMHUpPOBaHUE HKOJIOTHUECKOM
XapaKTEPUCTUKH CBOMCTB cosiei. IIpoBOIAT | KymbTypsl
pacuéThl o popmynam conen

29 | 15.12 | 16.12 |[KoutpoabHasi padora | YPOK — KOHTPOJISA [IpuMeHAIOT Ha TpaKkTUKE paHee HU3Y4YeHHBIN | DopMHUpOBaHUE OTBETCTBEHHOTO
Ne2 3a nmepBoe 3HaHUH MaTepuai, paboras MO TpyNmaM ¢ 3aJaHUSMH | OTHOIIEHHUS K yYEHHUIO, TOTOBHOCTH U
noJyroaue pa3sHOTO  yPOBHSA  CJIIOKHOCTH,  BBITOJHSIOT | CIIOCOOHOCTH K CaMOpPa3BUTHIO W

KOHTPOJIbHYIO paboTy. camM000pa30BaHHIO Ha OCHOBE

MOTHUBAIMH K O0YUEHHIO W TO3HAHUIO

30 | 20.12 | 23.12 |KonuuecTBo BemiecTBa | Ypok-uccieaoBanue | OOBSICHIIOT YTO TaKoe KOJWYECTBO BellecTBa, | DopmupoBaHue €CTECTBEHHO —
MOJIb, IOCTOSIHHAsE ABOTaApo, MOJIIpHAs Macca. | HAyYHOW KapTHHBI MUpa

31 | 22.12 | 10.01 |Pemenue pacueTHBIX VYpok- npaktukym | Pemaror 3amaum ¢ ucnonb3oBaHueM MOHATHH | dopMmupoBaHe  €CTECTBEHHO — —
3aja4 Mo TeMe «KONTMYECTBO BEIIECTBa», «MOJSIpHAs Maccay, | HAYYHOW KapTHHBI MUPa
«KonunuectBo «TOCTOSTHHAsE ABOTAAPO
BEIIECTBAY

32 10.01 | 13.01 MonspHBIit 00beM Ypok ycBoeHus OOBSICHSIIOT 4TO TaKO€ MOJIAPHBIM 00beM ra3on, | DopMupoBaHUEe  €CTECTBEHHO  —
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ra3zo00pa3HbIX HOBBIX 3HAHUI HOpMasbHbIe ycloBusA. PemaroT  3agaud ¢ | HAYYHOM KapTHHBI MUpa
BEIIECTB HCIIOJIb30BaHUEM TOHSITHIA «KOJIMYECTBO
BEIIECTBA», «MOJIIpHAs Macca», «MOJISIPHBII
00BbEM razoBy, «IOCTOSTHHAS ABOTAZPO».
33 | 12.01 | 17.01 |Pacuétsl o Ypok ycBoeHuUs XapakTepu3yloT  KOJUYECTBEHHYIO  CcTOpoHy | DopmupoBaHue MTO3HABATEIILHOTO
XUMHYECKHM HOBBIX 3HAHUN XUMHYECKUX OOBEKTOB W MpoleccoB. PemaroT | MHTEpeca K  U3YYCHHIO  XHMHH,
YpaBHEHUSAM 3a1a4u c HCIOJIb30BaHUEM MOHATHUH | MIOHUMAaHUE 3HAYMMOCTH €CTECTBEHHO
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», | — HAyYHBIX H  MaTeMaTHYECKUX
«MOJISIDHBI ~ 00bEM  ra3oB», «IIOCTOSIHHAS | 3HAHUM JJIs pelIeHus 3ajad
Pacuérel no VYpox - npakTuKyMm | ABOrajapo» @opMHUpPOBAaHHE ITO3HABATEIIBHOTO
XUMHYECKUM UHTEpeca K  H3YyYEHHUI0  XUMHH,
YpaBHCHUSM NOHMMaHHUE 3HAYMMOCTH €CTECTBEHHO
— Hay4YHbIX ¥  MaTeMaTHYeCKHX
3HAHUM JUTA pEIICHUs 3a1a4
35 17.01 | 20.01 Boga. OcHoBauus Ypok-uccnenoanue | OOBSICHSIOT YTO TAKOE «OCHOBAHUSY, «IICI0OUN», | DopMUpOBaHUE €CTECTBEHHO —
PK NeS «KA4E€CTBEHHAs peakuusa», «MHAUKATOP». | HAYYHOW KapTHUHBI MHUPA , PACIIUPUTH
Hcnosib30Banne BOIbI Knaccudpumupyror OCHOBaHUs MO | KPYro30p ydalluxcs, BOCIHTHIBATh
PKUTEJISIMU TOPoIa pPacTBOPUMOCTHU B BOJIC. OmnpenensitoT | rOpAOCTb 3a CBOM pEruoH,
IlaxTbI MPUHAJJISKHOCTH HEOPTaHMYECKUX BEIIeCTB K | GopMUpOBaHUE HKOJIOTUYECKOM
KJIacCy OCHOBaHMi1 o popmyie. KYJIbTYpbI
XapakTepusyroT CBOICTBa OTJICTbHBIX
IpeAcTaBuTeNe  ocHOoBaHWU.  Mcnosb3yror
TaONMIly PACTBOPUMOCTH JUISl  OINpPEAETICHUS
pPacTBOPUMOCTH OCHOBAHHIA.
36 | 19.01 | 24.01 |PactBOpsl. MaccoBass | Ypok pemienus 3ai1a4 | OOBSCHAIOT 4YTO Takoe «MaccoBasg  jons | DopmMupoBaHue II03HABATEJILHOTO
TOJIST pPacTBOPEHHOTO  BEUIECTBa». Y CTAaHABIMBAIOT | HHTEPECA K H3yYCHUIO XUMUHU

PacTBOPEHHOrO
BEILIECTBA

aHAJIOTMH C OOBEMHOH [0jIe KOMIIOHEHTOB
ra3oBOi CMECH. Pemarot 3aJaun C
HUCIIOIB30BAHUEM TMOHATHH «MaccoBas JOJs
JJIEMEHTa B  BEIIECTBE», «MaccoBas JOJIS
PacTBOPEHHOT'0 BEIIECTBa», «O0OBEMHAs JIOJISA
ra3z000pa3HOTro BEIIECTBAY
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37 | 2401 | 27.01 | ILp. M2 6 VYpok - npaktukyM | PaGotaroT ¢ mabopatopHbiM 00OpynoBaHHEeM U | GOpMHUpPOBaHHE YMEHHS TPaMOTHOTO
«Ilpuzomosnenue HarpeBaTeIbHBIMU PUOOpPAMH B COOTBETCTBHH C | OOpallieHUusT €  BEIIeCTBaMHU B
pacmeopoe coneit ¢ MpaBUJIaMU TEXHHUKHU 0€30I1aCHOCTU. | XUMHYECKON J1abopaTopuu U B OBITY,
UxX 3a0aHHOU BeImonHsAI0T TpocTeiime npuemMsl ooparieHus | GopMUpPOBaHUE 9KOJIOTUYECKOM
Maccoeoii oonein) ¢ J1abopaTopHbIM O0OpPYIOBaHHUEM: C MEPHBIM | KYJIbTYpBI
Homawnuii HAIUHAPOM, C Becamu. HaOmomaroT 3a
IKCnepumenm cBOiicTBaMH BEIIECTB u SIBIICHUSIMU,

(svipauiueanue MIPOUCXOIAIIMMU ¢ BemecTBaMu. ONHUCHIBAIOT

KpUucmainioe meoHoz2o HKCIEPUMEHT C  TIOMOIIBIO  €CTECTBEHHOTO

Kynopoca) (PYCCKOTO MJIM POJHOTO) SI3bIKA M SI3bIKA XUMHH.
CocraBisioT OTYETHI o pe3yabTaTam
MIPOBEJICHHOTO YKCIIEPUMEHTA

38 | 26.01 | 31.01 |OGoGmEeHHE U O6o06maromuii ypok | O600IMIaIOT U CUCTEMATH3UPYIOT cBOM 3HaHMs | DopMHUpoBaHUE MI03HABATEJIBHOTO
CUCTCMaTHU3alnA o TEME: «Baxueiimme OpeACTaBUTCIIM | MHTEpeca K  H3YYCHHIO  XHMHUH,
3HaHUH 110 Teme. HEOpraHW4eckux BemlecTB. KoaudecTBeHHbIE | MOTUBALUS y4alIUXCs HA IOJIydeHHE
«Baxwnetimme OTHOIIGHHS B XUMHMH». [IpUMEHSIOT Ha | HOBBIX 3HAHMIA
TpeACTaBITCIHN MPaKTUKE paHee M3YYCHHBIN MaTepuan, paboTas
HEOPTaRHACCHIX Mo Tpynmam ¢ 3aJaHUSMH Pa3HOTO YPOBHS
BEIIECTB.

KonnuecTBeHHbIC CIOXKHOCTH
OTHOIIICHHUS B XUMUI
39 | 31.01 | 3.02 |KouTrpoabHasi padota

Ne2 o Treme
«Baxneimme
NMpeACTABUTEHU
HEeOPraHM4YeCKHuX
BeEIlleCTB.
KoandyecTBeHHBIE
OTHOIIICHUSA B
XUMMH)

OCHOBHBIE KJIACChl HEOPraHudecKux coequnenui (10 v)

39 | 202 | 7.02 | Oxcuusr:

Ypok ycBoeHUS

| O6BsicHAIOT uTO Takoe HeconeoGpasyolye

q)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O




59

KJ1accupuKanus u
CBOMCTBaA

Px Ne6 Ilpumenenue
OKCHI0B Ha XHM
npeanpuATHSIX
PocToBckoii 001

HOBBIX 3HAHUU

OKCHUJIbI, COJICOOpa3yoIIue OKCHUJbI, OCHOBHBIE
OKCHU/JIbI, KUCJIOTHBIE OKCHbI. XapaKTepU3ylOT
o0111e XMMHUYECKHe CBOMCTBA COJIC00Pa3yIOmnX
OKCUJIOB (KUCJIOTHBIX U OCHOBHBIX) COCTaBIISIIOT
YpaBHEHUS PEAKIHU C yd4acTHUEM OKCHJIOB.
Habmro1ar0T ¥ ONKMCHIBAIOT PEAKIMU C YYACTUEM
OKCHJIOB C TIOMOIIbIO €CTECTBEHHOI'O (PYCCKOIO
WJIM POJIHOIO) SI3bIKA U si3bIKa XuMuH. [IpoBoasT
OTIBITHI, MOATBEP K IAI0IIUE XUMHUYECKHE
CBOWCTBAa OKCHJIOB C COOJIIOJICHHEM IPAaBHII
TEXHHUKHU 0€3011acCHOCTH

OTHOUICHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpPa3BUTHIO U
caM000pa30BaHHIO Ha OCHOBE
MOTHUBAIMH K 00YUYEHHIO U TO3HAHUIO

40 7.02 | 10.02 |OcHoBaHus: VYpok-uccnenoanue | CocTaBisilOT ypaBHEHUs peakuuid ¢ ydactueM | @opMupoBaHue OTBETCTBEHHOT'O
KiaccuuKanus u ocHOBaHMU. HabmroAar0T ¥ ONKMCHIBAIOT PEAKLIUHU | OTHOUICHUSI K YYEHHUIO, TOTOBHOCTH U
CBOICTBa C y4acTHEM KHUCJIOT C MOMOIIBI0 €CTECTBEHHOTO | CIOCOOHOCTH K CaMOpPa3BUTUIO H
(PyCcCKOTO WJIH POIHOTO) SI3bIKA U SI3bIKA XUMHH. | CaMOOOpa30BaHUIO Ha OCHOBE
[TpoBogsT OMBITHl,  MOJTBEPKIAIONINE | MOTUBALIMU K OOYUEHHUIO U TO3HAHUIO
XUMHYECKHE CBOMCTBaA OCHOBAaHHI, c
COOJTI0/IEHHEM IIPAaBUJI TEXHUKH O€30MaCHOCTH
41 9.02 | 14.02 |Kucnortsl. Ypok ycBoeHus XapakTepu3yloT o0IIre XUMHYecKkue cBoicTBa | DopMupoBaHue OTBETCTBEHHOI'O
Knaccudukanums HOBBIX 3HAHUH kucinoT COCTaBISAIOT ypaBHEHHS pEaKIUil C | OTHOUICHUS K YYEHHUIO, TOTOBHOCTH U
KHCIIOT y4acTHEM KHUCIIOT. CIOCOOHOCTH K CaMOpa3BUTHIO U
HaGnromaroT 1 ONMUCHIBAIOT PEAKIMH C YIaCTHEM | CaMOOOPa30BAHUIO Ha OCHOBE
KHUCJIOT C TMOMOIIBIO €CTECTBEHHOI'O (PYCCKOro | MOTHBAIIMU K OOYYEHHIO U TIO3HAHUIO
42 | 14.02 | 17.02 |CroiicTBa KHCIIOT KoMOHHHUpOBaHHBINA | I POJHOTO) A3BIKA H A3bIKA XHUMUH.
YpOK [TpoBogsT OTIBITHI, MOJITBEPIKTALOLIIHE
XUMHYECKHE CBOMCTBA KHCIIOT, C COOIIOJCHUEM
IPaBUJI TEXHUKU O€30MaCHOCTH
43 | 16.02 | 21.02 |Knaccudukanus cone Ypok ycBoeHus PaznuyaroT moHATHS «CpelHuE coiny», «kuciaple | DopMUpOBaHUE  E€CTECTBEHHO  —
PK 7 Ucnoab3oBanus HOBBIX 3HaHUI COJIN», KOCHOBHBIE COJINY. Hay4YHOW KapTHHBI MHpa , PACIIUPUTH
coJieli B ceJIbCKOM KPYro3op ydYaluxcsi, BOCIHTHIBATH
xo3siictBe PO rOpJI0CTh 3a CBOM PETHOH,
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dbopmupoBanue HKOJIOTMYECKOI
KYJIBTYPbI
44 21.2 | 28.02 |CsoiicTBa coieii KomOunupoBanubiii | XapakTepu3yrT oOmue XuMHUYecKkue cBoiicTBa | DopmupoBaHue MTO3HABATEIIBHOTO
YpPOK coneif. COCTaBIAIOT YpaBHEHHUS pEaKUUMH C | MHTepeca K  HM3YYCHHIO  XHMMH,
yuactueM coseil. HaOmromaroT W OnuchIBalOT | MOHMMAaHUE 3HAYMMOCTH €CTECTBEHHO
peakmMM C YyYacTHEM COJie C TOMOUIbIO | — HAYYHBIX 3HAaHUM Ui pPELICHUs
€CTECTBEHHOT'O (PYCCKOT'0 UM POJIHOTIO) SI3bIKA U | MPAKTUYECKUX 3a/1a4
A3bIKA XUMHH. [TpoBoasT OTIBITHI,
MOJTBEPKIAIOIIUE XUMUYECKIE CBOMCTBA COJIei
C COOJIOICHNEM TIPaBMII TEXHUKHU 0€301acHOCTH

45 | 28.02 | 3.03 |['enernueckas CBSI3b Ypok ycBoeHHs XapakTepus3yloT NOHATHE «T€HETUYECKUM psa». | DopmMupoBaHue  MMO3HABATEIBHOTO
MEX1y KlaccaMu HOBBIX 3HAHUI WnmocTpupylOT TEHETUYECKYI0 B3aUMOCBSI3b | HHTEpeca K U3yUYEHHUI0 XUMHH
HEOPTraHNYECKUX MEX/Ty BEIIECTBAMH:

BEIIECTB MIPOCTOE BEUIECTBO — OKCHUJA — THAPOKCHI —
COJb. 3amMCHIBAIOT YPaBHEHHS peaKIuii,
COOTBETCTBYIOIIUX MOCIIE0BATEIHbHOCTH
(«uenouyke») MpeBpallleHui HEeOopraHUYECKUux
BEIIECTB PA3JIMUHBIX KJIACCOB.

46 2.03 7.03 | ILp. No 7 «Pewenue Vpok - npaktukym | Yuarcs oOpamarecsi ¢ JabopartopHbiM | [loHMMaHuE €IWHON €CTECTBEHHO —
IKCNEPUMEHMATIbHBIX 00opyI0BaHNEM u HarpeBaTeIbHBIMU | HAYYHOU KapTUHBI MUpa,
3a0au» OcHoenble npubopaMu B COOTBETCTBHH C TpaBWIaMH | JOPMHPOBAHUE YMEHHUS TPaAMOTHOTO
Knaccol TE€XHUKHU 0€30I1acHOCTH, pacrio3HaBath | oOpallleHuss ¢ BellecTBaMH B
HeopzanuyecKkux HEKOTOphle aHHWOHBI M KaTHOHBL. HaOmromaroT | XuMuyeckoil nabopaTopuu U B OBITY,
coeouHneHuil CBOWCTBA 3JIEKTPOJIMTOB WU TPOUCXOALAIIME C | GOpMHUPOBaHUE HKOJIOTHUECKOM

HUMH SIBJIeHUsA. HaOmogaroT W ONHMCHIBAIOT | KYJIBTYPHI
PEAKIMU C yJacTHUEM 3JIEKTPOIUTOB C TTOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIH POJHOTO) SI3bIKA H

A3bIka  XUMHH. DOpPMYIHPYIOT BBIBOJBI 110
pe3ysbTaTaM MPOBEICHHOTO IKCIIEPUMEHTA

47 | 7.03 | 10.03 |O606menune n Oo6o0maromuit ypok | O600mAIOT U CUCTEMATH3UPYIOT CBOM 3HAHUS

cucreMarn3anua

mo teme: «OCHOBHEIC KJIACCHI HCOPTaHUYCCKUX

MOTHBAlMs y4YalllUXCs Ha IOJy4YeHUE
HOBBIX 3HAHUU
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3HAaHUHU 110 TEME:
«OCHOBHBIE KJIACCHI

coeMHEHUM». [IpUMEHSIOT Ha IIpaKTUKE paHee
M3y4eHHBIN MaTepuas, paboTas MO Tpymiam ¢

IlonuMmanne eOUHOM €CTECTBEHHO —
Hay4YHOH KapTUHBI MUPA

HEOPraHU9CCKUX 3aJJaHUSIMU PA3HOTO YPOBHS CIIOKHOCTH
COCIMHECHUI»
48 9.03 | 14.03 | KonTpoJbHasi YPok — KOHTpOJIA [IpuMeHAIOT Ha MpakTUKE paHee U3y4YeHHbI | PopMHpOBaHUE OTBETCTBEHHOT'O

padora Ne3 no Teme:
«OCcHOBHBIE KJIACChHI
HEOPraHN4YeCKHX
COeIUHEeHMID»

mMarepuai, paboTas 1Mo Tpynmam ¢ 3aJaHUSIMH
pPa3HOTO  YPOBHS  CJIOXHOCTH,  BBIIOJHSIOT
KOHTPOJIBHYIO PadoTy.

OTHOIICHHUA K YYCHHIO, TOTOBHOCTHU U
CIIOCOOHOCTH K CaMOpPAa3BUTUIO U
caMoo6pa303aHmo Ha OCHOBC
MOTHUBAIINHU K O6y‘IeHI/IIO U IIO3HAHHUIO

Hepnoauqecm&i’l 3aKOH U Hepno;mqeclcaﬂ CUCTEMA XUMHUYCCKHUX 31

84

emenToB /[. 1. MeHeneeBa u CTpOCHHE aTOMA

49

14.03

17.03

EcrecTtBenHbIC
ceMelcTBa
XUMHYECKHX
3JIEMEHTOB.
AMpOTEpHOCTD

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBACHSIOT MPU3HAKH,  T[O3BOJISIOIINE
O0BEANHATh TPYHIBl XUMHUECKUX DJIEMEHTOB B
€CTECTBEHHBIE CEMEICTBA. PackpeiBaror
XUMHUYECKUNA CMBICT (ITUMOJIOTHIO) Ha3BaHHM
€CTECTBEHHBIX CEMENCTB

ApryMEHTHPYIOT OTHOCUTEIBHOCTh Ha3BaHUs
«AHEPTHBIE Ta3bD»

OOBSICHSIIOT 4TO TaKoe «ampoTepHbIe
coeqrHeHus». HaOmrogaroT ©  OIMCBIBAIOT
peakuMii MexJay BEeHIeCTBAMU C MOMOILBIO
pPyCcCKOTO (pOAHOTO) S3bIKA W SI3bIKA XUMUHU.
XapakTepus3yroT  JBOWCTBEHHBIA  XapakTepe
CBOMCTB aM(pOTEPHBIX OKCHJIOB M THAPOKCHUJIOB.
[IpoBomaAT  ONmBITBI MO  MOJYYEHUIO U
MOATBEPKICHUIO XUMHUYECKUX CBOMCTB
aM(pOTEepHBIX OKCHAOB U THIPOKCHIOB C
COOJTIOICHHEM MPABIII TEXHUKH 0€30MMaCHOCTH.

DopMUPOBAHHUE E€IMHOW €CTECTBEHHO
— Hay4YHOM KapTUHBI MUpPa

50

16.03

28.-3

Otkpseitue /1. W.
MeHnneneeBbiMm
Ilepuoauueckoro
3aKOHA

Ypok ycBoeHUs
HOBBIX 3HAHUU

Pa3nmnyaroT ecTeCTBEHHYI0O M HMCKYCCTBEHHYIO
KJIacCU(pUKaIUU.

AprymeHTupyroT oTHeceHue llepnoanueckoro
3aKOHa K  €CTECTBEHHOW  KJIacCHU(pHUKAIUU.

MO,Z[CJ'II/Ipy}OT XUMHUYCCKUC 3dKOHOMCPHOCTHU C

DopMHUpPOBaHUE  €CTECTBEHHO  —
Hay4HOW KapTHHBI MUpA, TIOHUMaHNE
3HAYMMOCTH €CTECTBEHHO -
Hay4HbIX 3HAaHUU
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BBIJICJICHUEM  CYIIECTBCHHBIX  XapaKTEPUCTHK
00beKTa u Mpe/ICTaBICHUEM ux B
MPOCTPAHCTBEHHO-TPAPUUECKOW WM 3HAKOBO-
CUMBOJIMYECKOU hopme

51 | 28.03 | 31.03 | OcHOBHBIE CBEACHUS Ypok ycBoeHuUs OOBACHAIOT YTO TAKOE «IPOTOH», «HEUTPOHY», | DOPMHUpPOBAHUE  €CTECTBEHHO  —
0 CTPOCHUHU aTOMOB. HOBBIX 3HAHUH «OJIEKTPOHY, «XMMHAYECKHUN AIIEMEHT», | HAyYHON KapTUHBI MUpa
«MaccoBoil unciioy». ONUCHIBAIOT CTPOEHUE sIpa
atoma wucnonb3ys Ilepuoanyeckylo cucremy
xumuueckux diaemeHtoB JI. WM. Menaeneena.
[Tonyyaror wuHbOpPMAIMIO 1O XHMHH U3
pa3IMYHBIX UCTOYHUKOB, AaHAJM3UPYIOT €.

52 | 30.03 | 4.04 |CrpoeHue Ypok-uccnenoBanue | OOBACHSAIOT YTO TaKOE JIEKTPOHHBIN ciol wim | DopMupoBaHHe JI0OPOCOBECTHOTO
ANEKTPOHHBIX YPOBHEH SHEepreTHUecKuil ypoBeHb. COCTAaBISIIOT CXEMBI | OTHOIICHUS K YYEHHIO U yMEHUs
aTOMOB XMMHYECKHX pacripesielieHus] AJIEKTPOHOB TI0 AJIEKTPOHHBIM | YIPABISATH CBOCH IO3HABATENILHON
simeMeHTOB No«Nel-20 CJIOSIM B DJISKTPOHHOM 000JI0UKe NEATEIHHOCTRIO
B Tabmuie /1. W.

Menneneesa.

53 4.04 | 7.04 |Ilepmogmueckuii 3aKoH | Ypok-uccienoBanue | PackpeiBatoT ¢(usmueckuii cMpIich: mopsakoBoro | @opmupoBanue J00pPOCOBECTHOIO
. . MenneneeBa u HOMEpa XMMHUYECKOro D3JEMEHTa, HOMEepa | OTHOUIEHHUS K YYEHMIO U yMEHUS
CTPOCHUE aTOMa [IepUOoJia U HOMEpa IrPYIIIILL. YIOPABJISITH CBOEH IO3HABATEIBHOMN

OOBACHAIOT 3aKOHOMEPHOCTH HW3MEHEHHUS | JesITeIbHOCThIO
METAJUIMYECKUX ¥ HEMETAUNINYECKUX CBOWCTB

XMMUYECKUX DJIEMEHTOB M MX COEJAMHEHHH B

nepuoJiax U rpyrmax

o4 6.04 | 11.04 | XapakTepucrtuka VYpoxk-uccienoBanne | XapakTepu3ylOT XUMHUYECKHE MeMeHThl 1—3-ro | @opMupoBaHue OTBETCTBEHHOTO
XUMHUYECKOTO NEPUOJIOB MO UX MONoKeHuto B [lepronnyeckoil | OTHOLIEHUS K yYEHHIO, TOTOBHOCTH K
JJIEMEHTA Ha cuctemMe xumuueckux oanemeHtoB J[. . | camooOpa3oBaHuIO
OCHOBAHHUU €To MenneneeBa.  AprymMeHTHPYIOT CBOIiCTBA
TIOJIOKECHHS B OKCHJIOB ¥  THUIPOKCHIOB  METAUNIOB U
Ilepuonnueckoit HEMETAJJIOB [TOCPE/ICTBOM ypaBHEHUN peakLuit
crcTeMe

55 | 11.04 | 14.04 |XapakrepucTuka Y POK-IIpaKTUKYM dopmupoBaHue OTBETCTBEHHOT'O
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XUMHYECKOT0 OTHOIICHUS K YYEHHIO, TOTOBHOCTH K
JJIEMEHTa Ha camMo00pa3oBaHUIO
OCHOBaHUU €ro
TMIOJIOKCHHUS B
[Tepuonuueckoit
CUCTEME
56 | 13.04 | 18.04 |3naueHue Ypok-uccnenosanue | OnpenensroT HMCTOYHHUKHU xuMudeckor | DopMupoBaHUE €IUHON €CTECTBEHHO
Ilepuoguueckoro uHpopmanuu. Ilomydaror HEOOXOIMMYIO | — HAyYHOU KapTUHBI MUpA
3aKOHAa U uH(pOPMALIMI0O W3  Pa3IMYHbIX HCTOYHHUKOB,
[Tepuoanueckoit AHATU3UPYIOT eé, 0hOopMIIAIOT
CUCTEMbI XUMHUYECKUX WH(OPMALIMOHHBIA MPOJYKT, MPE3EHTYIOT €ro,
anemenToB JI. 1. BEJyT HAy4HYIO JMCKYCCHUIO, OTCTaNBAaIOT CBOIO
Menpeneena TOUKY 3pEHHS
Xumuyeckasi cBsizb. OKHCJIUTEILHO-BOCCTAHOBUTEIbHbIE peakiuu (11 v)
57 | 18.04 | 21.04 |MonHas XMMHYECKas VYpok-uccnenoanue | OOBSICHSIIOT 4YTO TaKO€ HOHHAs CBs3b, HOHBL. | DopMUpOBaHUE OTBETCTBEHHOT'O
CBSI3b XapakTepusyroT MEXaHU3M 00pa3oBaHMs | OTHOIICHUS K YYE€HHIO, TOTOBHOCTH K
WOHHOU CBSI3H. CocTaBisroT CXEMBI | CaMO00Opa30BaHUIO
oOpa3oBaHUs HWOHHON CBsi3H. Vcmomb3yroT
3HaKOBOe MojepoBanue. ONPenesiioT — THI
XUMHUYECKON CBsi3u 1o (opmyrne BemiecTsa.
[TpuBOIAT MPUMEPHI BEMIECTB ¢ HOHHOM CBS3BIO.
YcTaHaBIUBaOT MIPUYHUHHO-CJIEICTBEHHBIE
CBS3M MEXJy COCTaBOM BEIIECTBA W BHJIOM
XUMHUYECKON CBSI3U, MEXKAY HOHHOM CBS3bIO H
KPUCTALTUYCCKIM CTPOSHUEM BEIIECTBA, MEXKY
KPUCTAJIMYECKUM CTPOEHUEM BEIEeCTBA U €ro
(U3UYECKUMU CBOWCTBAMHU
58 | 20.04 | 25.04 |KoBaneHTHas Ypok-uccnenoBanue | OOBACHSAIOT 4YTO Takoe KOBAJICHTHAas CBs3b, | DopMuUpoBaHHE M03HABATEJILHOTO
HEToJIIpHAas BaJICHTHOCTh. COCTaBJISIOT CXeMbI OOpa3oBaHMs | HHTEpeca K  W3YYCHHIO  XHMHH,
XUMHYECKas CBSA3b KOBAJCHTHON HEMOJSPHONW XUMHUYECKON CBS3H. | OTBETCTBEHHOTO OTHOIICHUS K
M cnonms3yioT 3HaKOBOE MOJICIIMPOBAHHE. YUEHUIO, TOTOBHOCTH K
OnpenensitoT ~ TUO XHUMHYECKOM CBsI3W M0 | caMo00pa30BaHUIO
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dbopmyIie BemecTna.

[IpuBoaSIT TIpUMEpPHI BEIIECCTB C KOBAJICHTHOM
CBS3EIO. YcTaHaBIuBaOT MPUYUHHO-
CJICZICTBEHHBIC CBSI3U MEXIY COCTaBOM BEIIECTBA
U BUIAOM  XHMHYECKOH  CBSI3U,  MEXIY
KOBAJCHTHOW CBS3BI0 W  KPUCTAUIMYECKUM
CTPOCHHMEM BEIECTBA, MEXAY KPUCTAUTNYECKUM
CTPOCHHEM BEIIECTBA M €ro (PU3NICCKUMHU
CBOMCTBaMH

59

25.04

28.04

KoBanentnasa
MOJIsipHAst XUMHUYECKast
CBA3b

Ypoxk-uccienoBanue

OOBSACHAIOT YTO TAKOE€ KOBAJICHTHAS IMOJSpHAs
CBSI3b, AJIEKTPOOTPUIIATENILHOCTh, BO3TOHKA WITU
cyonmumanmsi. COCTaBISIOT CXeMbl 00pa3oBaHUS
KOBAJCHTHOM TIOJSPHONM XHUMHUYECKOW CBSI3U.
Ucnonb3yror 3HAKOBOE  MOJIETUPOBAHUE.
XapakTepusyroT MEXaHU3M o0Opa3oBaHus
MOJISIPHOM  KOBAJICHTHOU CBsi3U. Ompeaensior
TUIl XUMHYECKON CBsI3U 1O (OpMyIie BElIeCTBa.
[IpuBogsT mNpUMEPHI BEIIECTB C KOBAJECHTHOM
MOJIIPHON CBSA3BIO. Y CTaHABIUBAIOT MPUYHUHHO-
CJICICTBEHHBIE CBSI3M MEXK]Iy COCTaBOM BEIlIECTBA
U BUAOM  XMMHYECKOM  CBSI3U,  MEXKIY
KOBQJIGHTHOMW CBSI3bI0 M KPUCTAJUIMYECKUM
CTPOECHHUEM BEILECTBA, MEXAY KPUCTAIUINYECKUM
CTPOCHHMEM BeIIeCTBa M €ro (PU3NUYECKUMHU
cBoiictBamu. CocTaBisOT (HOpMYyIbl OMHAPHBIX
COCIMHEHUN TIO0 BaJEHTHOCTH M  HaXOJAT
BAJICHTHOCTH 3JIEMEHTOB o bopmyre
OMHAPHOTO COEAMHEHUSI.

dopmupoBaHHe

IIO3HAaBaTCIbHOI'O

HHTEPECa K U3YUCHUIO XUMHUU

60

27.04

2.05

Merannnueckas
XAMHUYECKAs CBA3b

Ypoxk-uccienoBanue

OOBACHSIOT UTO TAKOE METAJUINYECKAs CBA3b.

CocraBisoT CXEMBI o0Opa3oBaHUs
METAJIINYECKON XUMHYECKON CBSI3H.
Hcnonb3oBaTe  3HAKOBOE  MOJAEIMPOBAHHUE.
XapakTepu3yoT MEXaHU3M 00pa3oBaHUs

dopmupoBaHne

JI0OPOCOBECTHOTO

OTHOIICHHUA K YYCHUIO U YMCHUA
YIpaBJIATh CBOEM I0O3HABaTEIbHOM

JACATCIIBHOCTBIO
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METaJUIMYECKON CBSI3U.

Ornpenenstor TAN XUMHYECKOW CBSI3M TIO
dopmyne BemectBa. llpuBogsaT  mpuMepsl
BEILIECTB c METaJUTMYECKOM CBSI3bIO.
¥YcraHaBnuMBaOT MIPUYUHHO-CIIECTBEHHBIE
CBSI3U MEX]ly COCTaBOM BEIIECTBA U BHUIOM
XUMUYECKOM CBSI3U, MEXIY METAIMYECKON
CBSI3bI0 U KPUCTAUIMYECKUM  CTPOCHHEM
BEILECTBA, MEXAY KPUCTAUNIMNYECKUM CTPOCHHEM
BEIIIECTBA U €ro (PU3UUYECKUMH CBOMCTBAMHU.

61 2.05 5.05 | CreneHp OKHCIIEHUS Ypok ycBoeHus OOBSICHSIOT YTO TaKOE «CTENEeHb OKUCIEeHUs», | DopMmupoBaHue JI0OPOCOBECTHOTO
HOBBIX 3HAHUH «BAJICHTHOCTH. OTHOWICHHWSI K YYEHUI0 W YMEHHUs
Cocrapisator (hopMyibl OMHAPHBIX COEJMHEHUH | yIpPaBIsATh CBOEH I03HABaTEIbHOU
Ha OCHOBE 00IIET0 crtoco0a X Ha3BaHUM. JeSITeTbHOCTBIO
CpaBHMBAaIOT  BaJIEHTHOCTh U CTCIeHb
OKHCIIeHHsI. PacCUMTBIBAIOT CTENEHH OKHCIICHUS
1o (opMysaM XMMHYECKHX COEAMHEHHUH
62 4.05 | 12.05 | OxucnurensHO- Ypok ycBOeHUS OOBSICHSIIOT ~ YTO  TAaKo€  OKHCIUTENbHO- | DopMHpOBaHME  €CTECTBEHHO  —
BOCCTaHOBUTEIIbHBIE HOBBIX 3HAaHUM BOCCTAHOBUTEJIbHBIE  PEAKLUH, OKHUCIUTENb, | HAyYHOW KapTUHBI MUpPA, TOHUMAaHUE
peaximn BOCCTAaHOBHUTEIb, OKHCIICHNE, BOCCTAHOBIIEHHE. | 3HAUMMOCTH €CTECTBEHHO — HAYYHBIX
Knaccupumupyror  XuMHUYECKHe peakuuil 1o | 3HaHUH
63- | 11.16 | 16.05 |OxucnurensHO- VYpoK - MpakTUKyM | IPU3HAKy <«U3MEHEHHE CTeNeHed OKucIeHus | DopMupoBaHUE €CTECTBEHHO —
64 05 BOCCTAHOBUTEIIbHBIE AIIEMEHTOBY. Hay4YHOM KapTUHBI MUPA, TOHUMaHUE
peakuuu OmnpenensioT OKHUCIUTEIb M BOCCTAHOBHUTEINb, | 3HAYMMOCTH €CTECTBEHHO — HAYYHBIX
IPOIIECChl OKUCIEHHS U BOCCTAHOBJICHUS. 3HaHU
65- | 18.05 | 19.05 |O6obmenne u Oo6o0maromuit ypok | O600MIAIOT U CUCTEMATH3UPYIOT CBOU 3HAHUS MOTHBAIMS YYalIUXCs HA TIOJy4YEeHUE

cUcTeMaTH3aIus
3HaHW# 1Mo TeMaM: «I13
u IICXO» u
«CTpoeHue BelecTBa.
OBP»

o teme: «I13 u IICXO» u «Crpoenue
Bemectsa. OBPy. [IpuMeHsI0OT Ha IpakTHKE
paHee U3y4YeHHbIH MaTepuall, paboTas 1o
rpynmnam ¢ 3aJlaHusIMU Pa3HOTO YPOBHS
CJI0KHOCTH

HOBBIX 3HAHUU

ITornmanne eqUHON €CTECTBEHHO —

HAY4YHOI KapTHHBI MUpa
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67 | 23.05 | 23.05 | I'onoBasn YPpok — KOHTpOJIsS [IpuMeHSIOT Ha IPAKTUKE paHee N3YICHHBIN ®opMHUpPOBaHHUE OTBETCTBEHHOTO
KOHTPOJIbHasi padoTa 3HAHH Marepuai, paboTas 1o rpyImmnam ¢ 3aJaHusIMU OTHOILICHHS K YYEHHIO, TOTOBHOCTU U
Ned Pa3HOT0 YPOBHSI CIIO’KHOCTH, BBITIOJTHSFOT CIOCOOHOCTH K CAaMOPA3BUTHIO U
KOHTPOJIbHYIO paboTy. camMo000pa30BaHHIO Ha OCHOBE
MOTHUBAIMH K 00YYEHHIO M TO3HAHUIO
68 | 25.05 | 26.05 | Anam3 ®opMUpOBaHUE OTBETCTBEHHOT'O
KOHTPOJIbHOM OTHOIICHHSI K YYSHHIO, TOTOBHOCTH U
pabotbl. [logBenenne CIOCOOHOCTH K CAaMOPA3BUTHIO U
HMTOI'OB Iroja caM000pa30BaHMUIO HA OCHOBE
MOTHUBAIMH K 00YYEHHIO W TO3HAHUIO

PesepBHOe Bpems -2u

Pk -7 KP-4 Ilp-7

KanennapHuo- Tematuyeckoe njiaHupoBaHue XuMusi

9 kiace

(24 B Hepe0, Beero 704, 3 HUX 44 — pe3epBHOE BpeMs)

Neo Hara Tema ypoka OcHoBHOe cogep;kaHue YPOKa | Buabl yueOHoi qeTeIbHOCTH BocnurarejabHbIi
n/m_| 9«A» | 9 «B» KOMIIOHEHT
IToBTOpeHune u 00001IeHUE CBeIeHUI 10 Kypcy 8 kiacca. XUMHYeCKHe peakiuu. 5S4
1 1.09 Knaccuduxarms bunapursie coepunenus. Oxcunwl | Xapaxkmepuzoganmb OKCH/IBI,
HEOPraHUYEeCKUX coJyieo0pasyrolue U | TUAPOKCUABI (OCHOBaHUs, amQoTepHbIe
BEILIECTB U UX HecosieoOpasyronye. ['MapoKCUabL: | THIPOKCUIBI, KHCJIOPOZICOJIepIKaIIHe
HOMEHKJIATypa OCHOBaHHUS, amdoTepHbIe | KHCIIOTBI) M COJIM TO IUIaHY: COCTaB,
THIPOKCHUIBI, CII0COOBI o0pa3oBaHus Ha3BaHUM,
KHCIIOPOZICOJICpIKAIe  KHCJIOTHI. | XapaKTePHbIE CBOWCTBA M MOIyYCHUE.
CpenHue, Kucible, OCHOBHbIC, | Kraccuguyuposamo OKCHUJIBI,
KOMIUICKCHBIE COJIH. TUAPOKCUABI (OCHOBaHUS, aM(OTEpHbIC
JemoncTpanuu. O3HaKOMIICHHE C | THUAPOKCHIBI, KHCIJIOPOJICOJIepIKaIIHe
KOJUICKIIUAMHN METAJIJIIOB u KI/ICJ'IOTI)I) u COJIn 110 Ppa3siIMYHbIM
HemeTa/uloB.  O3HaKOMIIEHHE  C | IIPU3HAKaM.
KOJUIEKIMSIMA OKCHUJOB, KUCJIOT WM | Ymemwv NOATBEPKIATh XAPAKTEPUCTUKY
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coneit OTACTBHBIX TIPEACTaBHTENEH  KIIACCOB
HEOPraHMYECKUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOILUX PEaKLUil.
Packpvisams  reHEeTHUYECKYIO  CBSI3b
MEXIy  KilaccaMd  HEOPraHHYecKhX
COCIMHEHUH
2-3 [ 7.809 Kiaccudukanus O0600meHNe CBEIICHUH o | Obvsacuams  TOHATHI  «XUMHYECKas
XUMUAYECKHUX PEaKIUH | XUMHUYECKUX peaKmMsX. | peakuus»,  «PEaKuud  COCTUHCHUS»,
0 PA3IMYHBIM Knaccndukanus XMMHYECKUX | «PEaKIHUU  PA3JIOKCHUSN»,  «PEaKLUU
OCHOBaHUSIM peaxuuit 1o pasn4HBIM | OOMEHaY, «peaKuuu 3aMeILCHUS,
OCHOBAHMSM: IO COCTaBY M YHCIY | «pEaKiuu HEUTpamu3anumy,
pearupyommx #u 00pa3yloUMxcs | «IK30TepMHUECKHUE peaxuumy,
BEIIECTB, 10 TEIIOBOMY 3(]deKTy, | «IHIOTEpMUUECKHE peaxkuun,
0  arperaTHOMy  COCTOSIHHIO | «0OpaTUMble peakium», «HeoOpaTumble
pearupyrounmx BEIIECTB, 1o | peakuumy, «OKHUCITUTEIBHO-
0o0paTUMOCTH, 1O  H3MEHEHHUIO | BOCCTAHOBHUTEJIbHBIC peaxkuuny,
CTEIIEHEH OKHCIICHHUsS JJIEMEHTOB, | KTOMOT€HHBIC PEAKLUN», «€TEPOTCHHbIE
IO UCTIONIb30BaHMIO KaTaTN3aTopa. | PEaKIUm», «KATAIUTHUYCCKHE PEaKLUum»,
«HEKaTAIUTUYECKHE peaxkuuny,
«TeTIOBOM ad ekt XUMHYECKOH
peakuum.
Knaccugpuyuposamyn XUMHAYECKHE
peaKyy MO pa3InIHbIM OCHOBAHUSIM.
Onpedenamo OKHCJIUTEIb u
BOCCTaHOBHTENb, MTPOLECCH OKHUCICHUS U
BOCCTAHOBJICHUSI.
Habniodams W onucvigams peaxiyn
MEXJIy  BEIIeCTBAMH C  IOMOIIBIO
pycckoro (pomHOro) s3bIKa H  S3BIKA
XUMUHU
4 14.09 IlonsTre o ckopocTH [lonsatHe 0 ckOpocTH XMMHYECKOH | OOvsicHAmMb, YTO TaKOE «CKOPOCTh

XHMHUYECKON peaKIIuu.

Karamus

PK Ilpumenenne
KaTaJu3a Ha
NpeanpusTHAX
PocToBck 001

peakiuu. PakTOPHI, BIUAIONIAE HA
CKOPOCTh XHMHYECKHX pPEaKIMH:
MpUpOJIa PEarupyrouInx BEIIECTB,
WX KOHIIGHTpalus, TeMIepaTypa,
I0IIaab COTIPUKOCHOBEHMS,
Hanuuue katanusaropa. Karanus.

XUMHMUYECKON peakivm».
Apeymenmuposams ~ BbIOOp  €IMHUI
n3mMepenus Vp.

Yemanasnusamo IIPUYUHHO-
CJIEICTBCHHbIE CBSI3U BIIUSIHUS
pa3nuyHbIX  (aKTOPOB HA  CKOPOCTb
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XUMHUYECKUX PEAKIU.

Habrooams W onucvieams peakiuu
MEXIy  BCIIECTBAMUA C  [OMOIIBIO
pycckoro (pomHOTO) s3bIKa M S3bIKA
XUMHAU

IIposoOoums OMBITHI, TOATBEPKIAIOIINE
3aBUCHMOCTh  CKOPOCTH  XUMHUYECKOH
pPEaKIuu OT Pa3IUYHbIX (JaKTOPOB

15.09 Bxoanas YPOK — KOHTPOJIS 3HAHUU [IpuMeHAIOT HA IPAKTUKE paHee
KOHTPOJIbHAsi padoTa U3YYCHHBII MaTepual, pabortas mo
Nel IPYIIAM ¢ 3aJaHUAME Pa3HOTO
YPOBHS CII0KHOCTH, BBIIIOJIHSIOT
KOHTPOJIBHYIO paboTy.
XumMuuyeckue peakiiui B pacTBOPaXx 3J1eKTPOJIUTOB - 104
21.09 OnexTponuTudecKas [lonsatne 00 5>NEKTPOIUTHYECKON | Xapakmepuzosams MIOHATUS
JUCCOLHALMS OUCCOLMAIMH.  OJEKTPOIUTBL U | «QJIEKTPOJIIUTHYECKAS JIUCCOLIUALIH»,
HEDJICKTPOJIUTEI. MexaHHu3M | «3JIEKTPOJIHUTHI», «HEIICKTPOIUTHI.
JUCCOLMAIMKA  BIEKTPOJIUTOB ¢ | Yemanasnueamo HPUYUHHO-
Pa3siIMIYHbIM XapaKTepoM CBA3U. | CJICACTBCHHLIC CBA3HM MCKAY HpHpOI{Oﬁ
Crenens JJIEKTPOJINTHYECKOHN | 3IEKTPOJINTA u CTEIICHbIO ero
mucconnanyy. CunpHble U ciadble | AUCCOLUALNU.
IEKTPOJIUTHI. Yemanaenusamo HPUYUHHO-
CIICZICTBEHHbIE CBS3M MEXAY THUIIOM
XUMUYECKON CBA3M B D3JIEKTPOJIHMTE H
MEXaHU3MOM €r0 JUCCOIHUAIINH
22.09 OcHoBHble TonokeHnss | OCHOBHBIE  TOJOXKEHHS TEeOpHH | Xapaxmepuzoéams TOHATUS «CTENEHb

TEOpUHU
AIEKTPOIUTHUECKOM
nuccormaruu (TI/1)

ANEKTPOIIUTHIECKON THUCCOIIUAITHH.
Knaccudpukamuss wnOHOB ©  UX
cBoiicTBa. KHCIIOTBI, OCHOBaHHS U
COJIH Kak AIEKTPOIUTHL.
Wx xmaccudukanus u
JTACCOTTHAITHS.

JIIUCCOLIMAIIAN, «CUJIbHBIE
ANEKTPOIIUTBI», «CITA0BIE DIEKTPOIUTHDY,
«KaTHUOHBI»,  «AHUOHBI»,  «KHCJIOTBI»,
«OCHOBaHus», «comuw». Cocmaenime
ypaBHEHUS 3IEKTPOIUTUIECKOU
JHUCCOIMAIMA  KHCJIOT, OCHOBaHUH M
COJICH.

Hnriocmpuposamuo npuMepamMu
OCHOBHBIC ITI0JIOXKCHUA TeOpI/II/I
AJIIEKTPOIUTUICCKOMN TUCCOIMAIIHH.
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Pasznuuams KOMIIOHEHTBI JIOKa3aTENbCTB
(TesmcoB, aprymMeHToB U (HOpMBI
JTIOKA3aTeILCTBA)

8-9 28.09 Xumudeckue cBoiictBa | OOmIpe  XUMHYECKHWE  CBOMCTBa | Xapakmepuzoéams OOIIME XUMUYCCKHE
KHCIIOT KaKk KHCIIOT: U3MEHEHHE  OKpacKH | CBOMCTBa KHUCIOT C MO3UIMA TEOopuu
ANEKTPOJIUTOB WHJIUKATOPOB, B3aUMOJECHUCTBUE C | BJIEKTPONIUTHYECKON AUCCOLUALIUU.
METaJIaMH, OKCHJaMHU u | Cocmasniame MONEKYISPHBIE, TIOTHBIE U
THAPOKCUIAMHU METaJIJIOB U | COKpalléHHbIE  HMOHHBIE  YpaBHEHHSA
coyiiMH. MoJIEKyJIsIpHBIE U MOHHBIE | PEAKLMM C y4acTUEM KHCIIOT.
(moHBIE u COKpaIEHHbIe) | Apeymenmuposams BO3MOXKHOCTb
YpaBHEHUS peakuuid. XUMHUYECKUHN | IPOTEKAaHUs PEAKLUN C YYaCTUEM KHUCIIOT
CMBICJI COKpAIlEHHBIX ypPaBHEHMI. | HA OCHOBe Ipasuia beprosne u psga
VYcnoBuss OpoTEKaHHWs]  PEaKIUil | aKTUBHOCTH METAIIJIOB.
MEXJy DJEKTPOIUTaMHU 10 KOHUA. | [[p06ooumsb OIBITHI, MOATBEPKAAIOIINE
Psn akTHUBHOCTH MeETasIOB. XUMUYECKHE  CBOMCTBA  KHUCIOT, C
coOJTFOIeHrEM paBuI TEXHUKH
0e30racHOCTH.
Habniooamw v onucvieams peakiyu ¢
Y4aCTHEM KHUCIIOT C HOMOIIBIO PYCCKOTO
(pomHOTO) S3bIKA U SA3bIKA XUMUH
10 29.09 Xumundeckue cBoiictea | OOme  xumuueckue  coicTBa | Cocmasnsims MOJEKYJSPHBIC, TOJIHBIC H

OCHOBAaHHI KaK
AIIEKTPOIIUTOB

HIEJI0YEN: B3aMOJIEICTBHE C
KHCJIOTaMH, OKCHIaMH
HeMeTauioB, cojsamu.  OOmue
XAMHUYECKHE CBOMCTBa
HEPaCTBOPHUMBIX OCHOBaHUM:
B3aUMOJCHCTBUE C  KHCJIOTaMHU,
pa3lioKeHHe MPU HAarPEBaHUU.

JlaGopaTopHble  ONBITBI. 24,
M3meHeHne okpacku HUHAUKATOPOB

B ET0YHOM cpene. 25.
B3aumopeiictBue  menoued ¢
YTIIEKUCIIBIM razoMm. 26.

KavecTBeHHas peakiiusi Ha KaTHOH
ammonusa. 27—28. llomydenue
rugpokcuna  meau(Ill) wm ero

COKpalI€HHbIE  HOHHBIE  ypaBHEHUs
peaKIuii ¢ yuacTueM OCHOBAHUM.
Apeymenmuposamu BO3MOKHOCTb
MPOTEKaHUsI  peaKuui C  y4acTHeM
OCHOBaHMH  Ha  OCHOBE  NpaBWia
beprome.

1Ipo6ooums ONBITHI, TIOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA OCHOBaHW, C
coOJII0IcHIEM MpaBUII TEXHUKHU
0e30macHOCTH.

Habniodams w onuceiéams peaknuud C
Y4acTHEM KHCIIOT C MOMOIIBIO PYCCKOTO
(poItHOTO) SI3bIKA U SA3bIKA XUMUH
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pa3noKeHue
11 5.09 Xumudeckue cBoiictBa | OOIIME XUMHYECKUE CBOWCTBA Xapaxmepuzoseamv 00IIUEC XUMHUYECKUC
coyel Kak CPEJIHUX COJICH: B3aMMOJICHCTBUE C | CBOMCTBA COJIEM C TIO3MIMH Teopuu
3NEKTPOJIUTOB KHCJIOTaMU, LIENI0YaMH, COJISIMU U | DJIEKTPOJIUTUYECKON AUCCOLUALINH.
Merautamu. BzanMmopeicteue Cocmasnsams MOJEKYJSPHbIE, TIOJIHBIE U
KHCITBIX COJIEH CO MIETOYaMH. COKpaméHHble  HWOHHBIE  YpaBHEHHSA
JlaGopaTopHble  ombITBI.  29. | peakuuii ¢ y4acTHEeM COJCH.
BsaumoneiictBue kapboHaToB C | Apeymenmupogamo BO3MO>KHOCTb
KHCIIOTaMHU. 30. [lomydenme | mpoTekaHUsT peakiuili ¢ ydacTheM coJiei
ruapokcuna  xeresa(lll). 31. | Ha ocHoBe npaBmia beprome.
BzaumoneiictBue JKenesa ¢ | IlposoOums OMBITHI, TOATBEPKAAIOIIUC
pactBopoM cynbdara meau(Il) XUMHUYECKHe  CBOMcTBa  coyedf, ¢
coOJTF0IeHrEM TIPaBLIT TEXHHUKHU
0e30MmacHOCTH.
Habniooamv w onucviéamv pPeakiuud ¢
y4acTHEM COJIEH C TIOMOIIBI0 PYCCKOTO
(pomHOTO) SA3BIKA U SI3BIKA XUMUH
12 6.09 [Tondarue o rugponuze | I'maponus KaK oOMeHHOe | Ycmanasnusams 3aBUCUMOCTh  MEXKIY
conen B3aWMOJICICTBUE COJIEM C BOJIOM. | COCTAaBOM COJIM U  XapakTepoMm €€
lMunponms conu CIWJIBHOTO | THAPOIIN3A.
OCHOBaHMSI M cJlabOi KHUCIOTHL. | AHanuzuposams Cpedy pacTBOpa COJHU C
Iunponus cou c11a00ro | MOMOUIBI0 HHIUKATOPOB.
OCHOBaHHUS W CHJIBHOW KHCJOTHL | [Ipocno3uposams TUTT THIPOJIH3a COIH
Bomopoansiit mokasatens (pH). Ha OCHOBE aHanm3a e€ (opMyJIbl
JdeMoHcTpanuu. Omnpenenenne
XapakTepa Ccpembl B pacTBopax
coJie
13 12.09 Ilpakmuueckasn CBolicTBa  KHCJIOT, OCHOBaHWi, | Ymemv oOpamarhcs ¢ J1aOOpPaTOPHBIM
paboma 1. PeuieHue | OKCHUIOB U COJIEH B CBETE TEOPUHU | 0OOpPYIOBaHUEM Y HarpeBaTeIbHBIMU
9KCTIEPUMEHTAIILHBIX ANEKTPOJIMTHYECKON TUCCOIUAIMY | TPHOOpaMU B COOTBETCTBUH C MTPABHIIAMHU
3ama4y o TEeME | U MPEeICTaBICHUI 00 | TexHHUKH 0€30MaCHOCTH.
«ONEeKTPOIUTHYECKAST | OKHUCIHUTEIHHO- Habnooams cBOUCTBA 3NIEKTPOITUTOB.
JIUCCOLIAAITUS BOCCTAaHOBHUTENIbHBIX PEaKIUIX Habmodams W onucekiéams peakinuu C

y4acTHEM DBIIEKTPOJIUTOB C IOMOILKIO
€CTECTBEHHOTO (PYCCKOTO WM POIHOTO)
SI3BIKA W S3bIKA XUMUH.

Dopmynuposamn BBIBOJIbI 110
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pe3yibTaTam MIPOBEAEHHOTO
JKCIEPUMEHTa
14 13.09 O600meHne u | TectupoBanue, pemeHue 3amad u | Boinoanams TECTHI W YIPaKHEHUS,
CUCTEMaTH3aLus BBHITIOJTHEHHE YTIPA)KHEHUH 110 TEME | pewiams 3a]1a41 [0 TeME.
3HaHUH 1O  TeMme Ilposooums ~ oOLEHKY  COOCTBEHHBIX
«XUMHUYECKHE PEaAKLUH JNOCTIKCHUH B YCBOCHHU TEMBI.
B pacTBopax Koppexmuposambs ~ cBOM  3HaHUS B
3NEKTPOIUTOBY COOTBETCTBHHU c IUTAHUPYEMBIM
pe3yabTaTOM
15 19.09 Konrtpoubnasi padora YPOK — KOHTPOJIS 3HAHUU [IpuMeHAIOT HA IPAKTUKE paHee
2 o Teme M3YYCHHBII MaTepual, pabortas mo
«Xumuueckue IpyIaMm ¢ 3aJaHUSIMHU Pa3HOrO
peaKkuun B pacTBopax YPOBHS CIIOXKHOCTH, BBITIOIHSIOT
3J1eKTPOJIHTOB)» KOHTPOJNBHYIO PaboTy.
HeMeTaJ1lJIBI M UX cOeIMHEHNS 2549
16 20.09 Oo6mmas CrpoeHue aTOMOB HEMETAUIOB U | OObsCHAMb, YTO TAKOEC HEMETAJLIBI.
XapaKTepUCTUKA X TOJO0XXEHHE B TEPUOIUYECKON | Xapaxmepuzoeams XUMUYECKHE
HEMETAJIOB CHUCTEME. Psn | ameMeHTBl — HEMeTaulbl U CTPOEHHeE,
3NEeKTPOOTPULIATENIEHOCTH. ¢usnveckue W XUMHUYECKHE CBOMCTBa
Kpucrannmueckue PEIETKH | MPOCTHIX BEIIECTB — HEMETAJLIOB.
HEMETAJIOB — MPOCTHIX BewlecTB. | OObsACHAMb 3aBUCUMOCTb OKHCIUTEIBHO-
duznueckue CBOMCTBA | BOCCTAHOBUTENBHBIX  CBOWCTB  (WJIH
HemetaiioB. OOIIMe XUMHYECKHE | npedcKazvléams CBOWCTBA) DIIEMEHTOB-
CBOWCTBa HEMETAJUIOB: | HEMETAJUIOB OT MX IIOJIOKEHHsS B
OKHUCJINTCIBbHBIC u HepHO}IH‘IeCKOﬁ CUCTEME XHMHUYCCKHUX
BOCCTaHOBUTEIBHBIC. anemenToB JI. . Menpeneena.
JdemoHcTpanum. Konneknus | Yemanaenusamsp IPUYHHHO-
HEMETAIJIOB. Mogenu | clIeICTBEHHBIE CBSI3U MEXAY CTPOCHHUEM
KPUCTaJUIMYECKUX pPEUETOK | aTOMa, XUMHUYECKOM CBSI3bI0, THIIOM
HEMETAIJIOB! aTOMHBIE U | KPUCTAJUTMYECKOW PEHIETKN HeMeTalula 1
MoneKyJsipHble.  O30HAaTop W | €r0  CoeAMHEHMH W (pu3HYeCKUMHU
NPUHIMITE ero paboTel. ['opeHue | CBOWCTBAMU JaHHOI'O HEMETallla M ero
MIPOCTHIX BELIECTB — HEMETAIJIOB: | COEIMHEHHI.
cepsl, Gocdopa, ApeBecHoro yrisi | JJokazviéams OTHOCUTENBHOCTH MOHITUI
«METaJD» U «KHEMETAILI»
17 2.11 OO6mmas T'anorensl, cTpoeHue UX aTOMOB U | Xapakmepuzosambo CTpOEHUE,
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XapaKTEePUCTHKA
siieMeHTOB VIIA-
TPYIIIBl — TaJOT€HOB

MOJICKYIL. dusnueckue u
XMMHYECKAE CBOWCTBA TaJlOTE€HOB.
3aKOHOMEPHOCTH M3MCHCHUS
CBOWCTB TaJIOTCHOB B 3aBHCHMOCTH
oT ux MOJIOKEHUS B
MEePUOUUECKON CHUCTEME.
HaxoxieHre rajioreHoB B MPUPOC
U uX mnoiydeHue. buonormueckoe

(I)I/IBI/I'-IGCKI/IG n XHMHUYCCKHC CBOﬁCTBa,
MOJY4YECHUE U TNIPUMCHCHHUE TaJIOTCHOB B

IUIaHe o011ero, 0COOEHHOTO Hu
€IMHUYHOTO.
Yemanasnusamo MIPUYUHHO-

CJICACTBEHHBIC CBA3U MCKAY CTPOCHUEM
aToMa, XUMHYCCKOM CBA3BIO, THIIOM
KpPICTaJ'IJ'IPI'—IeCKOfI peIHéTKI/I Yy raJIOor€HOB

3HA4YCHHE u TMpUMEHEHHE | 1  (QU3WYECKUMH H  XUMHUYECKUMHU
rajoreHoB. CBOMCTBaMU TUX BELLECTB
18 3.11 CoenuHeHus I'anorenoBo10poIbI u | Xapakmepuzoeams C WCIOJIb30BAHUEM
rajoreHoB COOTBETCTBYIOIINE WM KHCIOTBL: | PyCCKOTO (POAHOTO) S3BIKA U  SI3BIKA
IJIABUKOBAS, COJISTHAsI, | XUMUHU COCTaB, (usnyeckue u
OpOMOBOIOPOIHAS, XUMUYECKME CBOMCTBA, TOJIyYEHUE U
HOAOBOJOPOAHASL. lanorenunpl. | NpUMEHEHHE COEIUHEHUM raIOr€HOB.
KauectBennsie peakuuu Ha | Hazvieams COEAUHEHUS] TaJOI€HOB IIO
raJOreHUI-UOHBI. [Ipumenenue | popmyne u cocmasiams GOPMYIIBI IO UX
COEIMHEHUU raloreHoB. Ha3BaHUIO.
JdemoHcTpanus. Komnekmus | Yemanasnueamo MIPUYUHHO-
MIPUPOTHBIX COCTUHEHUN XJIOpa. CJICICTBEHHBIC CBSI3U MEXKITY XMMHICCKOM
JlabopaTopHbIii onbIT. 32. CBSI3bI0 M TUIIOM KPUCTAJIIMYECKOU
Pacno3naBanue raJoreHu-uOHOB | PELIETKH B COEIWHEHUSX TaJOr€HOB U
(bnznueckumMu u XUMUYECKUMU
CBOMCTBAMH 3THUX BEIIECTB.
Ilpogodums, Habawdame W onucvleamo
XUMUYECKUN SKCIIEPUMEHT no
pacIiO3HABAHHWIO  TAJIOTCHHUII-MOHOB  C
COOJTI0ICHEM MpaBuII TEXHUKH
Oe3oracHoCTH.
Buinonnames pacdy€Thl MO0 XUMHUYECKUM
dbopMynaM H ypaBHEHHSM peEaKIvi,
MPOTEKAIOLIUX C Y4aCTHUEM COECIMHEHHM
rajioreHoB
19 9.11 Ilpaxmuueckasn ConsHast KHUCIIOTAa KaK CHIBHBIA | Yuems oOpamarecs ¢ 1abopaTOPHBIM

paboma 2. N3yuenne
CBOMCTB COJISTHOM

OJICKTPOJIUT. Tunmgaeie peaknun
KHCJIOT, XapaKTCPHBIC IJISA COJISTHOM

obopymoBaHWEM U  HarpeBaTeIbHBIMH
prOOpaMu B COOTBETCTBUU C MPaBUIIAMU
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KHCJIOTEI
PK IIpumenenne
COJITHOM KHCJIOTHI Ha
MpeanpuATHIX
PocroBckoii 001

KHCIIOTBI:  B3aWMOJCHCTBUE  C
MeTaJllaMH, OCHOBHBIMH 71
aMmpoTepHBIMH OKCHIIaMH,
OCHOBaHUSMH ©  aM(OTepHBIMH
THIPOKCHIAMH, COJISIMHU.
KavecTBeHHast peakius Ha XJIOpU/I-
WOH

TEXHUKH 0€30TaCHOCTH.

Habarwoodams cBOWCTBA DIEKTPOIUTOB H
MPOUCXOJISIIUX C HUMHU SIBJICHUH.
Habniooams w onucviéamv peakiuud C
Y4acTHEM DJICKTPOJIUTOB C IMOMOIIBIO
pycckoro (pomHOTO) S3bIKAa W SI3bIKA
XUMHH.

Dopmynuposamsn BBIBO/IBI o
pesyibraTtam MPOBEAEHHOTO
9KCIIEPUMEHTA

20

10.11

OOmras
XapaKTepUCTHKA
snemeHToB VIA-
TPYIIIBI —
xanpKorenoB. Cepa

OO6m1ast xapakTeprUCTHKA JICMEHTOB
VIA-rpynmel. Cepa B mpupoze u eé
MOJIy4YECHHUE. AJIOTpOIHbIE
MomuUKAIMKM  ceppl U UX
CBOMCTBAa. XHMMHMUYECKHE CBOWCTBA
CEpBI U €€ IPUMEHEHHUE.
demoncTpanun. B3aumozeiictue
cepsl ¢ MeTaJlaMu. ['opeHue cepsl
B KHCIIOpOJE

Jlasamo 0011y10 XapaKTEPUCTUKY
aToMaM, TPOCTHIM  BEUICCTBAM U
COEIUHEHNAM XaJbKOTE€HOB B
3aBHCUMOCTH OT HMX IIOJIOKEHUS B
MIEPUOINYECKOM CUCTEME.
Xapaxmepuzosamo CTpOCHHUE,
AIOTPONHUIO, GUIUUECKUE U XUMUICCKUE
CBOWMCTBa, TOJNYYCHHEC W NPUMCHEHHE
CepBhlL.

Yemanaenueamo NPUYIUHHO-
CJICJICTBCHHBIC CBS3M MEXIY CTPOCHUEM
aroMa, XHWMMYECKOH CBS3bIO, THUIIOM
KPUCTATMUECKON PEIETKH cepbl U €6
(busnuecKkumMu 5 XUMHAYECKUMHU
CBOMCTBaMH.

Buinonnsams  pacu€rbl MO XUMHUYECKUM
dbopMynaM © ypaBHEHHSM pEaKIvi,
MPOTEKAIOIINX C YYaCTHEM CEPBI.
IIposodums, Habwdames WU onuUcvLIEAMb
XUMHYECKAN 3KCIIEPUMEHT [0 TOPEHHUIO
Cepbl Ha BO3IyXe M B KHUCIOpOJAE C
coOJIroIeHreM TIpaBHIT TEXHHUKHU
Oe3omacHOCTH

21

16.11

CepoBoaopon u
cynbhuIbI

CepoBonopox: CTpPOCHUE
MOJIEKYITHI, ¢busnygeckue u
XVUMHUYECKHE CBONCTBA, TOJyUYCHHE
u  3HaueHue. CepoBomoponHas

Xapaxmepuzosamv ¢ WCIOIB30BAaHUEM
pycckoro (pomHOTro) s3bIKa H  S3BIKA
XUMHUU COCTaB, (hm3uaeckme u
XUMHYECKAE CBOMCTBA, IIOJNIyYeHUE U
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kucinora.  Cymphuasl ©u  uX
3HaueHue. JIIoMHUHOGOPEI.
JdemoncTpauuu. Konnekius
cynepbuaneix pya. KauyectBenHas
peakuus Ha cylIbQUI-HOH

NPUMEHEHUE  COCJUHEHUN  Cephl B
CTENECHH OKHUCIIEHUS —2.

Hasvieams coemMHEHUS CEPHl B CTCIICHH
OKHCIICHUsT —2 1o  dopMmyle H
cocmagnisimv HOPMYIIBI IT0 UX HA3BAHHIO.
Cocmasnsams MONEKYISIpHBIE W HOHHBIC
YpaBHEHUS PEaKIUil, XapaKTEPU3YIOIIHNe
XUMUYECKHE CBOMCTBA COCAMHEHUI CEPBI
B CTENEHN OKUCIECHUA —2.

Onucviéams ~ TIPOLECCHl  OKHUCIICHHSI-
BOCCTAHOBJICHUS, onpeoensimb
OKHCJIMTEIb W  BOCCTAHOBHUTEIbL H
cocmagnams DINEKTPOHHBIA OamaHc B
peaK]_[I/IﬂX C y‘iaCTI/ICM cepm B CTCIICHU
OKHCIICHHS —2.

Yemanaenusamo MIPUYHUHHO-
CJICACTBCHHBIC CBA3U MC)KI[y XHMI/I‘ICCKOﬁ
CBSA3BHO nu THUIIOM KpPICTaHHPI‘ICCKOﬁ
peméTkn B COEAMHEHUSX Cephl U
(bnznueckumMmu 31 XAUMUYECKUMU
CBOMCTBAMH 3THUX COCIUHEHUN

22

17.11

Kucnopoausie
COE/IMHEHUSI CePhI

Oxcun  cepoi(IV),  ceprucras
KHCI0Ta, cynbQuThl. KauecTBeHHAS
peakius Ha CyJIb(QUT-HOH.

Oxkcun cepsi(VI), cepras xkucinora,
Cynb(daThl. Kpucramioruaparsl.
KavectBennas peakius Ha
CyJb(haT-uoH.

Jdemoncrpanun. OOecrBeunBaHUE
OKpAallICHHBIX TKaHEW W IIBETOB
CEPHUCTHIM Ta30M.

BsaumoneiicTeue
KOHIIEHTPUPOBaHHOM cepHoi
KHCIIOTHI ¢ Menpto. OOyrinuBaHue
OpraHMYECKUX BEIIECTB
KOHIIEHTPUPOBaHHOM cepHoi
KHCJIOTOM.

3anucwvieams (HOPMYIIBI OKCHIIOB CEPHI,
HA3b186aMb UX, ONUCLIBAMb CBOWUCTBA Ha
OCHOBE 3HAHUH O KUCIOTHBIX OKCHAAX.
Xapaxmepuzoeams ¢ UCIOJIb30BAHUEM
pycckoro (pomHOTO) S3bIKa W SI3bIKA
XUMUHU COCTaB, (msnueckue u
XUMHUYECKHE CBOMCTBA CEPHOM KHUCIIOTHI
KAK 3JIEKTPOJINTA.

Cocmasnams MOJNEKYISIPHBIE U WOHHBIE
YpaBHEHUS PEaKInil, XapaKTepU3yIOIINX
XHMHMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI.
Pacnosnasams cynbhaT-nuoHsL.
Xapaxmepuzosams ¢ HCIOIB30BAHUEM
pycckoro (pomHOTro) s3bIKa H  S3BIKA
XUMHHM CBOWCTBAa KOHIIEHTPUPOBAHHOMN
CEPHOM KUCIOTHI KaK OKHCIUTETS.
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JlabopaTopHbIi OMBIT. 34.
KauecTBennsie peaxkiuu Ha
Cynb(haT-HOHBI

Cocmagnams ypaBHEHUSI OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHA METOIOM
3JICKTPOHHOTO OataHca.

Buinoansams pacuérbl MO XUMHAYECKUM
dopMynaM u ypaBHEHHSM peakiui,
MIPOTEKAIONUX C y4acTHeM CepHOH
KHCJIOTEL

Habnooames u onucvieames XUMHYECKUH
SKCIICPUMEHT

23 23.11 Ilpakmuueckas CepHast KHCIIOTa KaK CHJIBHBIA | Ymems oOpamaThcs ¢ I1a0OpPaTOpPHBIM
paboma 3. 3yuenue ANEKTPONUT. TUNMWYHBIE peakuuu | OOOPYAOBAaHHEM W  HarpeBaTeNbHBIMU
CBOICTB cepHOM KHCIIOT, XapaKTepHbIe st | mpubopamMu B COOTBETCTBUU C NIPAaBUIIAMHU
KHCIIOTBI pa30aBIeHHON CEpHON KHUCIOTHL | TEXHUKH O€30MacHOCTH.
B3auMoJeiicTBUe ¢ MeTauamu, | Habnrooams CBOWCTBAa 3JEKTPOIMTOB U
OCHOBHBIMH )41 aM(I)OTCpHI)IMI/I IMPOUCXOJAIINX C HUMHA SIBJICHUM.
OKCHJIaMH, OCHOBaHUAMH u | Habmooams u onuceiéams peakuuu C
amM(pOTepHBIMHU THAPOKCHIAMH, | YYaCTHEM DIJIEKTPOIUTOB C MOMOIIBIO
comsimu. KadecTBeHHast peakius Ha | €CTECTBEHHOTO (PYCCKOTO MM POJHOTO)
cyibdar-uoH SI3pIKA W S13bIKA XHMUU.
Dopmynuposamsn BBIBOJIbI o
pe3yapTartam MPOBEJIEHHOTO
JKCIIEPUMEHTA
24 24.11 Obmas OOm1as xapakTeprCcTHKa 3J1eMeHTOB | [agamb o0mryro XapaKTEePUCTUKY
XapaKTepUCTHKA VA-rpynmel.  A30T, CTpO€HHE | aTOMaM,  NPOCTBIM  BelleCTBaM U
XUMHNYECCKHUX aToMa u MOJICKYJIbI a30Ta. | COCAUMHCHUsAM JJIEMCHTOB VA-prHHI)I B

3NEeMEHTOB VA-
rpynmnsl. A30T

duznueckue u XUMUYECKUE
CBOICTBA M TIPUMEHEHHUE a30Ta.
A3zor B pUpoie u ero
OMOJIOrHYeCcKas POJib.
JdeMoHcTpanmu. Huarpamma
«CocraB BO3yXay.
Buneodparmentsr 51 cranapl
«[Itnubm Gazapb»

3aBUCHMOCTH OT HX IIOJOXEHHS B
MePUOINIECKON CUCTEME.
Xapaxmepuzogams ¢ HWCIOJNB30BaHHEM
pycckoro (pomHOro) s3bIKa M SA3BIKA
XUMUU ~ CTpoeHue, (Qusnyeckue H
XHUMUYECKHE CBOWCTBA, HOJy4YeHHE U
MIPUMEHECHNUE a30Ta.

Haszvieamy  coenmuHeHust  a3ora IO
bopmyne u cocmagnsims GOPMYIIBI IO UX
HA3BaHUIO.

Yemanaenusamo NPUYUHHO-
CIICZICTBEHHBIE CBSI3H MEXJYy CTPOCHHEM
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aToMa U MOJICKYJIbl, BUJOM XHUMHYECKOM
CBSI3H, THIIOM KPHUCTAJTMYECKOHN pemETKH
azota ®W ero  (QU3HYECKUMH W
XHMUYECKHMHU CBOMCTBaMH.

Buinoansams pacu€rbl MO XUMHAYECKUM
dopMynaMm © ypaBHEHHSIM peaxiui,
MPOTEKAIOIIUX C yYaCTUEM a30Ta

25

30.11

Amvmuaxk. Conu
aMMOHHS.

PK IIpumenenue
coJieil aMMOHHSA HA
noJuasx PocroBckoii
00

AMMHaK, CTpPOCHHME MOJIEKYJIBI H
(hm3uveckue cBoMcTBa. AMMUAaYHAS
BOJa, HAIUIATBIPHBIA COUPT, THUIPAT
aMMHuaka. J{OHOpHO-aKLENTOPHBIN
MeXaHU3M OO0pa3oBaHUsI CBS3U B

KaTHOHE aMMOHUSL.
BoccranoBurenbHbie CBOMCTBa
aMMHaKa.

Conu aMMOHHS M MX HPUMEHEHHE.
KauecTBeHHas peakiust Ha KaTHOH
aAMMOHUS.

JdemoHcTpanum. [Tonyuenue,
cobuMpanue ¥  pacHO3HaBaHHE
amMmuaka. PasnmoxeHue nuxpomara
AMMOHMUSL.

JlabopaTopHbIii OMBIT. 36.
KauecTBeHHas peakiusi Ha KaTHOH
AMMOHUA

Xapaxmepuzosams ¢ HCHONB30BAaHHEM
pycckoro (pomHOTO) S3bIKAa W SI3bIKA
XUMHU COCTaB, CTPOCHUEC MOJICKYIIBI,
¢usnueckue M XWMHUYECKHE CBOMCTBA,
IMOJIY4YCHUEC U ITPUMCHCHUC aMMHaKa.
Has3zvieams conu aMMOHHS TI0 POpMyTIamMm
U cocmaenamb  (GOPMYNBl MO X
Ha3BaHUsIM.

3anucvisams MOJEKYJISPHBIC W HOHHBIC
YpaBHCHUS PEAKIUH, XapaKTEePU3YIOIINX
XUMHUYECKUE CBOMCTBA aMMHUaKa U COJIeH
aMMOHUSI.

Cocmasnsims ypaBHEHUS OKUCIUTEIHLHO-
BOCCTaHOBHUTCIIbHBIX peaKHI/Iﬁ C
yyacTHeM aMMHaKa ¢ TIOMOIIBI0 MeToza
3JIEKTPOHHOTO OanaHca.

Yemanasnusamo IIPUYIUHHO-
CJICACTBCHHBIC CBA3M MCXKAY BHIOM
XHUMHYECKOU CBs3H, THUIIOM

KpPICTaJIHPI‘ieCKOﬁ peH_IéTKI/I B aMMHUAKEC U
COJILIX aMMOHUSA H (1)I/I3I/IIIGCKI/IMI/I nu

XAMHUYECKUMU CBOIICTBAMH ITUX
BEIIIECTB.

IIposodums, Hnabrwdame W ONUCHLIBAMDb
XAMHUYECKAN JKCIIEPUMEHT j3(0)
paclO3HABaHWIO HMOHOB aMMOHHUS C
coOI0IcHNE TIPaBHII TEXHUKHU
0€30I1aCHOCTH.

Buinonnams pacy€rbl MO XMMHYECKUM
dbopMynaM M ypaBHEHHMSM pEaklMy,
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OPOTCKAMMUX C yHaCTUCM aMMHAKa

26 1.12 Ipaxmuueckas ITonyuenue, cobupanue u | llonyuams, cobupamv M pacnosnasamo
paboma 4. llonyyenne | pacmo3HaBaHUE aMmMuaka. | ammuak. Oopawamsbcsa ¢ 1a00paTOPHBIM
aMMHaKa ¥ U3yueHHe Uzyuenue PacTBOPUMOCTH | OOOPYJOBaHMEM ¥  HarpeBaTelbHBIMU
€ro CBOICTB aMMHaKa B BOJIC M XapaKTEPHCTUKA | MPUOOpaMU B COOTBETCTBUH C MIPABHIIAMHU

OCHOBHBIX CBOICTB TUApara | TEXHUKH 0e301MacHOCTH.
amvuaka. KadectBeHHas peakuus | Habmiooames W onuculéams XUMHYCCKHN
Ha KaTHOH aMMOHUS 9KCHEPUMEHT C TIOMOMIBIO PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XHUMUH.
Dopmynuposams BEIBO/TBI o
pe3yapTaram MPOBEIEHHOIO
JKCIIEpUMEHTA.
Compyonuuams B TIpollecce yIeOHOTO
B3aUMOJICHCTBYSI ITPH pabOTe B TpyNIax
27- | 7.812 Kucnopoausie Okcupl azora: | Xapakxmepuszoeams C HWCIOJIb30BaHUEM
28 COETMHEHWSI a30Ta HEeCcoJIe00pa3yIoIie U KUCIOTHBIE. | PYCCKOTO (POAHOTO) SA3BIKA U SI3BIKA

A3OoTHCTas KHCIOTAa W HUTPHUTHL
A3OTHas KUCJOTa, € MOJydeHHEe U
cBolicTtBa. Hurparsl.
JdemoncTpauun. BzaumopeiictBue
KOHILIEHTPUPOBAHHOMN a30THOMI
KUCIOTBI ¢ Menpto. ['opeHue
yépHoro mopoxa. PasmoxkeHue
HUTpaTa Kaiud W  TOpEHHe
JIPEBECHOTO YTOJIbKa B HEM.
JlabopaTopHbIii OMBIT. 37.
XUMHUYECKME CBOWCTBAa a30THOM
KHUCJIOTHI KaK DJICKTPOJIUTA

XUMHH COCTaB, (msnueckue u
XMMHMUYECKHE CBOWCTBA, IMOJYyYEHHE U
MIPUMEHEHUE OKCHUJIOB a30Ta.
Cocmagnams MOJEKYJSIPHBIE U HWOHHBIE
YPaBHEHUS PEAKLHM, XapaKTEPU3YIOIIUX
XUMHYCCKHE CBOMCTBA OKCHJIOB a30Ta.
Yemanasnusame MPUYUHHO-
CIEICTBEHHBIC CBSI3U MEXIYy BUIOM
XUMHYICCKOM CBSI3H, THUIIOM
KPUCTAJUIMYECKONW PEIIETKH B OKCHUIAX
asora H uX (U3IIeCKUMHU "
XUMHUUYECKUMH CBONCTBAMHU.
Xapaxmepuszoeams ¢ HWCIOJIB30BaHUEM
pycckoro (pomHOTO) s3bIKa W S3bIKA
XUMUU COCTaB, (usnueckue u
XUMHUUYECKHE CBOMCTBA a30THOM KHCIOTHI
KakK 3JICKTPOJIMTA U €€ NTPUMEHEHHUE.
3anucvieams MOJEKYISAPHbIE U HOHHBIC
YpaBHEHUS peakiivii, XapaKTepU3yIollnue
XUMHUUYECKHE CBOMCTBA a30THOM KHCIOTHI
KakK DJIEKTPOJIUTA.
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Ilposodumo, HabawOame U OnUCHIBAMb

XUMHYECKUAN 9KCIIEPUMEHT,
XapaKTEepU3YIOMIMM CBOICTBA  a30THOM
KHUCJIOTHI KaK 3JIEKTPOJIUTA, c
coO0JIr0ICHUEM TpaBUI TEXHHUKHU
Oe3ormacHOCTH.

Xapaxmepuzosams a30THYIO KUCIIOTY
KaK OKHCIIUTEID.

Cocmasnsims ypaBHEHUSI OKUCIHTEIBHO-
BOCCTAHOBUTENBHBIX peaKIuii,
XapaKTePU3YIOIIHX XUMHUUYECKUE
CBOMCTBAa  a30THOM  KHCIIOTBI  Kak
OKUCIUTENIA, C IOMOIIbID  METonAa
3JIEKTPOHHOTO OajaHca.

Ilposodumv, HabwOame W ORUCHLIBAMD

XUMHYCCKHI 3KCIICPUMEHT,
XapaKTepU3yIOIUd CBOWCTBA a30THOU
KHCIIOTBI KaK OKHCIIUTEIIS, c
COOITIOICHIEM HpaBHIT TEXHUKH
0e3omacHOCTH

28 15.12 KourtpoasHast padora VYPOK — KOHTpOJIs 3HAaHUHI [IpuMeHsIOT Ha IpaKTUKE paHee

3a mepBoe noJyroaue M3Y4YEeHHBIN MaTepual, paboras ¢

3aJaHUSIMU PA3HOTO YPOBHS
CIIO’KHOCTH, BBITIOTHSIFOT
KOHTPOJIbHYIO paloTy.

29 14.12 ®octop u ero ®ochop, crpoeHne aroma U | Xapakmepuzoéamv C WCIOIB30BAaHHEM

COCAMHCHUA

ammorporst. @ochuapl. DochuH.
Oxcun dochopa(V) u dochopras
kuciota. ®ocdarts.
JdeMoHcTpanmu. O6pasupl
MPUPOAHBIX COeMHEHHH (docdopa.
I'openne dochopa Ha Bo3gyxe U B
kuciopone. llomyuenue OGenoro
dbochopa u  wucHbBITAaHWE ~ €rO
CBOICTB.

JlabopaTopHbIii OMBIT. 38.

pycckoro (pOJHOT0) sI3bIKa M SI3bIKA
XUMHH CTpOCHHUE, IJIOTPOIIHIO,
¢usnveckue M XWMHUYECKHE CBOMCTBA,
MoJTy4eHue U mpuMeHeHue gocdopa.

CaMOCTOATENNLHO Onuchl6ams CBONCTBA
okcuma ¢ocdopa(V) Kak KHCIOTHOTO
OKcHJa U CBOMCTBa GOCHOPHOI KHCIOTHI.
Hnniocmpuposams ~ CBOWCTBA  OKCUZA
dochopa(V) u dochopHOil KHCIOTHI
YpaBHCHUSAMH COOTBETCTBYIOIINX
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KauecTBennas peakius Ha ocdar-
HOH

peaxuuii.

Ilposooumys, nabarwoams M onUCHIBANb
XAMHAYECKUH 9KCIICPUMEHT c
coOII0IcHIEM TIPaBT TEXHUKHU
0e30MacHOCTH.

Pacnosnasams dochaT-nOHBI

30 21.12 Ob6mas OO0mas xapakTepruCTUKa MEMEHTOB | JJagamsb o01m1yto XapaKTePUCTUKY
XapaKTePUCTHKA IVA-rpynmst: OCOOCHHOCTH | aTOMaM,  MpPOCTBIM  BEIIECTBAM U
anemeHTOB IVA- CTPOCHHUS aTOMOB, MPOCTHIX | COEAMHEHUSM 3JIeMeHTOB [V A-Tpymisl B
Tpynmel. YTiIepos BEUIECTB M  COEAMHEHWH B | 3aBUCHMOCTH OT HX TOJIOXKEHHUS B

3aBUCUMOCTH  OT  TIOJIOKEHHS | IEPHOAMYECKOH CUCTEME.
JJIEMEHTOB B TEPUOJIUYECKON | Xapaxmepuzogams C HUCIONb30BAaHHEM
cucreme. Yraepoxn. Kpyroopor | pycckoro (pomHOTO) s3bIKa U SI3BIKA
yriepoaa B MpUpOAe. | XUMHU CTpOCHHUE, AIJIOTPOTIHIO,
ATIOTpOIIHEBIE Moaupukanuu: | GU3NYECKUe W XUMHUYECKUE CBOMCTBA,
anmMas, rpadwur. AMop(HEI | ToydeHne W TpuUMeHeHne aMopdHOTO
YTIEpoA: caxka, APEBECHBIN YTrojb. | YIIepoa.
AncopOuus. Xumnueckue | Cpagnueams CTPOCHHE H  CBOMCTBA
CBOICTBa yriaepona. | anMasa u rpadura.
Kokcoxunmuaeckoe mpou3BoaAcTBO U | Onucvigams OKHUCITUTEIEHO-
ero npoxykuus. Kapounpr. BOCCTAHOBUTEJIBHBIE CBOMCTBA YIVIEPOAA.
JdemoncTpanum. Komnexuus | Ilposooums, nabriodames W onucwvléamo
«O06pa3sis MIPUPOJTHBIX | XUMUYECKHH SKCIIEPUMEHT v
coenuHeHni yriepona». [loprtper | coOironeHnemM TIPaBLIT TEXHHUKHU
H. . 3enunckoro. Ilormomienue | 6e30macHOCTH
AKTUBUPOBAaHHBIM yragm
PacTBOPEHHBIX BEIIECTB WITU Ta30B.
Y CTpoMCTBO MPOTHBOras3a

31 22.12 Kucnopoausie Okcun yrimeponma(ll):  crpoenme | Xapaxmepuzosams ¢ WCIOJIB30BAaHUEM

COEJIMHEHMS YTIIEpoa

MOJIEKYJIbI, TOJy4eHHE U CBOWCTBA.
Oxcun  yraepoma(IV):  crpoenue
MOJIEKYJIbI, TOJy4eHUE U CBOWCTBA.
VYronpHas KHUCJOTA. Comn
YrOJBHOM KHCIIOTBI: KapOOHAThl U
ruspokapOoHarel. TexHUUecKas H
MUIIEBas coJa.

JlabopaTopHbIii OMBIT. 39.

pycckoro (pomHOTO) s3bIKa W S3bIKA
XUMUH COCTaB, (usnueckue u
XUMHUYECKAE CBOWCTBA, TIONyYEHHUE W
MIPUMEHEHUE OKCUOB YIIIepoia.

Yemanasnusameo IIPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXIy BHIOM
XUMHYECKOH CBA3H u THUTIOM

KpHCTaHHH‘{CCKOﬁ pCIHéTKI/I B OKCHAAX
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ITonyyenue u cBOWCTBA YrOJBHOU
KHCIIOTBI

yriepoga M UX  (U3WYCCKUMU |
XVUMHAYECKUMHU CBOMCTBAMH, a TaKXke
MPUMEHECHUEM.

Cobnrwoams MpaBuia TEXHHUKHU
0€30MacHOCTH  MpPU  KCHOJIBb30BAHUH
MEYHOTO OTOILICHUSI.

Okasvieamy ~ TEPBYIO  MOMOIIb  TIPH
OTpPAaBJICHUU YTapHBIM I'a30M.
Xapaxmepuzosams ¢ WCIOJNb30BaHUEM
pycckoro (pomHOTO) S3bIKa W S3BIKA
XUMUHU COCTaB, (usnyeckue u
XUMHYECKHE CBOWCTBA, TONyYCHHE U
MPUMEHCHUE YTONBHONU KHCIOTHI M e
coJeii (kapOoHATOB U TUAPOKAPOOHATOB).
Hnmocmpupoeams 3aBUCIMOCTh CBOWCTB
COJIEH YTONBHOM KUCIIOTHI OT UX COCTAaBa.
Ilposodumvs, HabwOame W ORUCHIBAMD

XUMHUUYECKUI 3KCIIEPUMEHT c
COOII0IEHUEM paBuI TEXHUKH
0€3011aCHOCTH.

Pacnosnasamn xapboHAT-HOH.
Buinonnsames pacdy€rel MO0 XUMHUYECKUM
dbopMynaM © ypaBHEHHSM peakiui,
MPOTEKAIOIIMX C YyYaCTHEM COEAMHEHUU
yriaepoja

32

11.01

Ilpakxmuueckas

paboma 5. llonydyenne
YTIEKUCIOT0 Traza |
W3y4YEHHE €TI0 CBOWCTB

[Tomyuenue, cobupanue u
pacro3HaBaHHE YTJIEKHCIOro rasa.
N3yuenue pacTBOPUMOCTHU
YIJIEKUCIOr0 Tra3a B BOJAE U
XapaKTEPUCTHUKA KHUCIIOTHBIX
CBOICTB YIrOJIbHOM KHUCIIOTHL.
Kauectennas peaxuus Ha

KapOOHAT- U THIPOKAPOOHAT-MOHBI

Honyuams, cobupamv W pacnosHagams
yrnekucielii  ra3.  Obpawamecs ¢
nabopatopHbiM  00OpyJIOBaHHEM U
HarpeBaTellbHBIMU npudbopamMu B
COOTBETCTBMM C MpPaBWIAMH TEXHUKU
Oe3omacHocTH.

Habniooams M onuceieams XUMHUYECKHUN
9KCHEPUMEHT C TIOMOIIBI0 PYCCKOTrO
(poIHOro) s3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOJIBI 1o
pe3yabTaTam MIPOBENEHHOTO
9KCHEPUMEHTA.
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Compyonuyams B TIpollecce y4eOHOTO
B3aUMOJICHCTBHSI TIPU PaboOTe B rpymmax

33 12.01 YrneBoaopobl Opranunueckas xumusl. | Xapaxmepuzoeamv 0COOEHHOCTH COCTaBa
VYrneBomopoapl. MeTaH, 3TaH U | U CBOWCTB OPraHUYECKUX COEIMHEHUH.
IpoIaH KaK HnpenensHele | Pasnuuams MIpeENbHBIE u
(HachILICHHBIE) YTIEBOJOPOBL. | HEMPEAEIbHBIE YIIEBOAOPOIBI.
Otunex u alETWICH Kak | Hazvigams W 3anucvieamv  (HopMyssl
HeMpeenbHble  (HEHACHIIIEHHBIE) | (MOJEKYISIpHBIE u CTPYKTYpHBIE)
YIJIEBOJOPOABL. CTpyKTypHBIE | BaXXHEHIINX MpeacTaBUTENeH
(OpMyNBl OpPraHMYECKHX BEIIECTB. | YTIEBOAOPOIOB.
l'openue yrineBomoponos. Peakimm | Habrrooams 3a XOAOM XUMHYECKOTO
JETHAPHUPOBAHNUS MIPENENbHBIX | IKCIEPUMEHTA, ONUCHIBATh €r0 U JAeNaTh
YTIEBOOPOJIOB. BBIBOJIBI HA OCHOBE HAOIOACHUH.
Hdemoncrpauuu. Moaenu moisekyn | Quxkcuposamu pe3yJIbTaThl
Me€TaHa, OJTaHa, OJTWICHAa W | OKCIIEPUMEHTa C IIOMOIUBIO PYCCKOTO
aIleTUIICHA. BsaumogeiictBre | (pOAHOTO) S3bIKa, a4 TAKKE C MOMOIIBIO
JTHJICHa C OpOMHOW BOJOH W | XUMHUYECKUX (HOPMYI U YpaBHEHUH
pacTBOpPOM NEpPMaHTaHaTa KaJHs

34 18.01 Kucnoponconepxka- Crnuptel.  OTWIOBBIA cIUpPT, €ro | Xapakmepuzosamsy CIIUPTHI Kak

i€ OpraHUYECKUE [IOJTyYEHHe, MIPUMEHEHUE U | KUCIOPOACOAEpKaIINe OpraHu4ecKue
COEIMHEHUS ¢duznonoruyeckoe JieificTBHe. | COETUHEHHUS.

Tpéxatomublii cnupt mmuepud. | Knaccuguyuposams cnupTbl MO YHCITY
YkcycHast KHCIIOTa KaK | THAPOKCWIBHBIX TPYII B X MOJIEKYJIaX.
MIpeICTaBUTENh KapOOHOBBIX | Hazvigamb TIpeiCTaBUTENEH OIHO- U
KHCIIOT. TPEXATOMHBIX CIMPTOB M 3alHUCHIBaTh MX
JdeMoHcTpanmu. OO6uwme | popmynsl.
XUMHUYECKHE CBOWCTBA KHCIOT Ha | Xapaxmepuzosamv KapOOHOBEIE
IpUMepe  YKCYCHOW  KHCIOTBHI. | KUCIOTBI KaK  KHCJIOPOZACOep Kallnue
KauecTtBennas peaxus Ha | OpraHUYeCcKUe COETNHEHMS.
MHOT0aTOMHBIE CIIMPTHI

35 19.01 Kpemuuii u ero Kpemuuii, ctpoenue ero aroma u | Xapaxmepuzoséams ¢ HCIOIb30BAHUEM

COEVHEHUS

HaxoXJeHue B mpupoje. CBoicTBa
kpeMHus. CHIUIMIBI W CHJIAH.
Oxcupn xpemuusa(IV). Kpemuuesas
KHCJIOTa B €€ COJIH.

JdemoHcTpanum. Komnexnusa

pycckoro (pomHOTO) s3bIKA W SI3BIKA
XMMUHU CTPOCHHE aTOMOB M KPUCTAJUIOB,
¢usnveckue M XWMHYECKHE CBOMCTBA,
MOJTyYeHUE U IPUMEHEHUE KPEMHUSI.

Yemanasnusameo IIPUYHHHO-




82

«O06pasusl MPUPOAHBIX
COEJIMHEHUI KPEMHUS.
Konmeknmsa  crexma, KepammuKH,
LEMEHTA U U3ACTHH U3 HUX.
JlaGopaTtopuble  ombIThl.  40.
[Ipormryckanme yTIIEKHCIOTO Trasa
yepe3 pacTBOp CHIIMKaTa HaTpus

CJICJICTBCHHBIC CBSA3M MEXKAY CTPOSHHUEM
aToMa, BUJOM XUMHYECKOH CBSI3H, TUIIOM
KPHUCTAJUTMYECKON PEIMIETKH KPEMHHS U
ero (U3NYECKUMH H XHUMHYCCKUMHU
CBOMCTBaMH.

Boinoaname pacu€Tel 1O XUMHYECKUM
dopMynaM u ypaBHEHHSM peakiui,
MPOTEKAIONUX C YYacTUEM KPEMHUS U
€ro COeINHCHUM.

Xapaxmepuzosams ¢ HCIOIB30BaHUEM
pycckoro (pomHOro) s3blKa M SA3BIKA
XUMHU COCTaB, (msnueckue u
XUMHYECKAE CBOICTBA, IIONIyYeHUE U
HpI/IMCHeHI/IG COCILI/IHCHI/II\/'I erMHI/IH.
Cpasnusams  JOUOKCUABI YIJIEpOAa U
KpEeMHHUSI.

Onucwvieamo BaKHEHIINE THIIBI
IPUPOAHBIX COEAUHEHUN KPEMHMS Kak
OCHOBHOTO AJIEMEHTA JIUTOC(EPEHI.

36 25.01 CunukaTtHas IIponsBoacTBO cTekna W LeMeHTa. | Xapakmepuzosamo CUJIMKAaTHYIO
IIPOMBIIUIEHHOCTh IIponyxumst CWIMKATHOM | IPOMBIIIJIEHHOCTE M €€  OCHOBHYIO
TIPOMBINIJIEHHOCTH: ONTHYECKOE | MPOIYKIIHIO.
BOJIOKHO,  Kepamuka, Qapdop, | Yemanasiusams aHanOruu MEXKIY
¢asHc. OnTHYecKoe BOJIOKHO. Pa3IMYHBIMH OTPACIISIMU CHIIMKATHON
JdemoHcTpanum. Konnekuust | mpoMBIIIIIEHHOCTH
MPOSYKINH CHWJINKAaTHOMN
MIPOMBIIIJIEHHOCTH.
BuneodparmenTs u cranasl
«IIpounsBoacTeo CTEKIa u
LIEMEHTA»
37 26.01 Ilonyuyenue HewmeTamnsl B npupone. | Onucvigams HAXOXKICHUE HEMETAJUIOB B
HEMETAJUIOB @pakIMOHHAS NIEPETOHKA JKUJKOIO | IPUPOJE.
BO3AyXa Kak Crocod moiyueHus | Xapaxmepuzogamo ($pakLMOHHYIO

KHACIIOpO/Ia, a30Ta MW  aproHa.
[Monyuenue dochopa, KpemHuUS,
xJiopa, noja. OnexTponus
pacTBOpPOB.

MEPEroHKy  JKUJIKOIO0  BO3JAyXa  Kak
COBOKYITHOCTh (PU3NYECKHX IPOLIECCOB.

Apeaymenmuposamso OTHECEHHE
IIPOLIECCOB MOJTY4ECHHUSI AKTHUBHBIX
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JdemoncTpanuu. Komnexnusa
«IIpuponusie COEIMHEHMS
HEMeTaJIoBy. BumeodparMeHTH U
cnaiinpl «OpakuoHHAas MEePEroHKa
KHIKOTO BO3IIyXa».
BuneodparmenTs u Clan bl
«TonmyueHnue BOAOpOAA, KHUCIOPOAA
U TaJIOTEHOB AIICKTPOIUTHYECKUM
crmoco0om»

HEMCTAJJIOB K OKHUCJIIHUTCIIBHO-
BOCCTAaHOBHUTCJIBHBIM ITPOLIECCaM

38

1.02

[Honyuyenue

Ba)KHEHUIITNX
XUMHUYECCKUX
COCTUHCHHUH
HEMETAIIOB

Ilonyyenue  cepHOl ~ KHUCIIOTBL
CBIPbE, XUMHU3M, TEXHOJOTUYECKAS
CXeMa, METOJ, KHIISAIIEro CJIos,
PUHLUIIBI TennooOMeHa,
NPOTUBOTOKA U LUPKYJISIIHH.
Oneym.

IIpou3BoacTBO ammuaka: CbIPhE,
XHMH3M, TEXHOJIOTHIECcKasI cXeMa.
JdemoHcTpanuu. Monaenu
anmapatoB Uil IPOU3BOJCTBA
cepHoi KHUCJIOTHI. Monens
KUIISAIIEro cJios. Mojiellb KOJIOHHBI
CHHTE3a aMMHaKa.
BuneodparmenTs u Clal I
«IIpou3BOACTBO CEPHON KHUCIOTBDY.
BuneodparmenTs u cranasl
«IIpousBoacTBo aMMHAaKa.
Komnekmus «CrpIppé s
TIOJTY9ICHUS CEPHON KHUCIIOTHD)

Xapaxmepuzoeamb XUMHU3M, CBHIPBE,
afnmnaparypy U Hay4HbIC IPHUHIIUIIbL
IIPOU3BOJICTBA CEPHOM KUCIIOTHI.
Cpagnugams  TPOU3ZBOJACTBO  CEPHOU
KHCJIOTEI U ITPOU3BOJACTBO aMMHaKa

39

2.02

O0001IEH E 110 TEME
«Hemerampl 1 ux
COEIMHEHU»

Ypok-ynpaxxHeHUE c
HCIIOJIb30BaHUEM CaMOCTOSTENEHON
paboThl o BBITIOJIHEHUIO
MIPOBEPOYHBIX TECTOB, 3aJaHUN U
yHIpaxHEHUH

IIposooums OIICHKY  COOCTBEHHBIX
JOCTIHKEHUH B YCBOSHHH TEMBI.
Koppexmuposamp  cBOM  3HaHUSA B
COOTBETCTBHU c TUTAHUPYEMBIM
pe3yAbTATOM.

Honyuams XUMUYECKy10 MH(POpMALK U3
Pa3IMYHBIX KCTOYHHUKOB.

IIlpedcmasnsams MHPOPMAIHIO IO TEME
«Hemerannel» B Buae TaliMi, CXeM,
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OTNIOPHOTO KOHCHEKTa, B TOM YHCIE C
npumeHeHuem cpencts UKT

40 8.02 KonTpoibnast padora YPOK — KOHTpOJIS 3HAHUN [TpuMeHSIOT Ha IPAKTUKE paHee
3 o Teme W3YYCHHBIM MaTepua, paboTas 1mo
«HemeTa/LIbl U UX IpyIIaM ¢ 3aJaHUIMHU Pa3HOro
COEANHEHMI» YPOBHS CIOKHOCTH, BBITOIHSIIOT
KOHTPOJIBHYIO paboTy.
MeTta/uibl M UX coeauHeHus 174
41 9.02 OOmias Ilonoxenue METAaJJIOB B | ObwscHamb, 4TO TAKOE METAJLIEL.
XapaKTepUCTHKA MIEPHOAMIECKOM cucreme | Xapaxmepuzosamo XHMHYECKHE
metamioB PK XUMUYECKUX 3jeMeHToB J[. W. | aneMeHThI-MeTalIbl 10 UX TOJ0XEHUIO B
MeTaninyprudeckue MenzeneeBa, CTpOEHUE UX aTOMOB | MEPUOJUYECKON cucreme /. n.
3aBOAbBI HA U KpucTtauioB. Mertamnnueckas | Menzaeneesa.
TePPUTOPHH CBSI3b 3| Metaimaeckas | [lpoenosuposams CBOMCTBa HE3HAKOMBIX
PocToBckoii 06,1 KpUCTaJUIM4eCKas peuI€TKa. | METAJJIOB o MOJIOKEHUIO B
®uznyeckre CBOMCTBA METAJUIOB: | IEPUOAUYECKON CHUCTEME XUMHUYECKUX
3JEKTPO- M TEIUIONPOBOIHOCTH, | 3meMeHToB . . Menaeneesa.
OTpakaromias CIIOCOOHOCTD, | Yemanasnusams MPUYIUHHO-
IIJIACTUYHOCTD. qéprIC 1 OIBCTHBIC | CIICACTBCHHBIC CBSI3U MG)KILy CTpOCHI/IeM
METAaJLIbI aToMa, BHIOM XUMUYCCKOH CBS3U U
TUTIOM KPHUCTAUTUYECKOH pPEmeETKH Y
METAJIJIOB — HpOCTbIX BCIICCTB MU UX
COEIUHEHUN
42 15.02 XuMHYecKre CBOWCTBA | MeTaibl Kak BOCCTaHOBUTENHU. | OObACHAMb, YTO TaKOE PNl aKTUBHOCTH

METAJIJIOB

ONEeKTPOXUMUYIECKHIA psn
HanpsHKeHUH. B3aumonelictBue
METaJUJIOB c HEMeETalJIaMU,
OKCUJAMH, KHUCIOTaMH, COJISIMH.
AJIOMHUHOTEPMUSI.

HdemoncTpanuu. BzaumopeiictBue
HaTpusl, JIUTUS U KaJbLUs C BOJIOMH.
I'openue HaTpus, Maraus u xeiesa
B KUCJIOpoJe. Bemplika TepMUTHOM
cmecu. BzammonelictBue cmecH
MIOPOIIIKOB CEPHI U )KeJe3a, [INHKA U
cepbl. BzaumozeiicTBre alroMUHUS

METaJIOB.
Ilpumenames €ro JUisl XapakTEpPUCTHKH
XUMUYECKHUX CBOWMCTB MPOCTHIX BEIIECTB-
METaJUIOB.

Obobwams CHUCTEMY  XHMHUYECKHX
CBOICTB METaJIJIOB Kak
«BOCCTaHOBUTEJIbHBIE CBONCTBAY.
Cocmasnsims MOJIEKYJSIPHBIE YPABHEHUS
peakuuii, XapaKTEPU3YIOLIUX
XUMHUYECKHE CBOMCTBAa METAJUIOB B CBETE
YUEHHUS 00 OKHCJIUTENBHO-
BOCCTAaHOBHUTEJIBHBIX  IIpolieccax,  a
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C KHCJIOTaMH, IIeJIOYaMy U BOJOM.
BianMmogeiicTBre xene3a U MEIH C
xJopoM. BzaumoneiictBue mMenu c

KOHIICHTPUPOBAHHOMN CepHoi
KHUCJIOTOM MW a30THOM KHCJIOTOH
(pazbaBneHHON u
KOHIIEHTPUPOBaHHOM).

JlabopaTopHbIi OMBIT. 41.
BzanmoneiicTre JKenesa C

pactBopoM cynbdata meau(1l)

peaKkuuu C y4aCTHEM OJJICKTPOJIUTOB,
[IPEACTABJIATh TAKXKE M B HOHHOM BH/IE.
Habrooams W onucvieams peakiuu
MEXJy  BEIIECTBAMU C  ITOMOIIBIO
pycckoro (pomHOTO) s3blKa M S3bIKA
XHAMMH.

CaMOCTOSITEIIBHO ~ NPOB80OUMb  OTIBITHI,
ITOITBEPIKIAIOIINE XUMHUYECKUE CBOWCTRA
METaJZIOB, C COOJIIOJCHHEM IIPAaBHII
TEXHUKHU 0€30I1aCHOCTH

43- 7. Oo6mmas CrpoeHue aToOMOB M TPOCTBIX | OOvsicHsIMbs  STUMOJIOTHIO  Ha3BaHUS
44 22.0 XapaKTEepUCTHUKA BEIIIECTB. 3aBUCUMOCTH | TPYMIBI «IIEIOYHBIC METAUIBDY.
2 aneMeHToB |A-rpynmel | Qusndeckux u XuUMH4YecKux | Jasamo o0mryto XapaKTePUCTUKY
CBOMCTB WIENIOYHBIX METAUIOB OT | IIETOYHBIM METalsIaM IO UX MOJ0KEHUIO
3apsA70B saep UX aToMoB. OKCHUIBI | B MEPUOJUYECKON CHUCTEME XUMHUYECKHX
u TUAPOKCH]IBI nienouHbIx | ameMeHnToB . . Menaeneesa.
METaJIJIOB, UX MOITy4YeHHUe, CBOICTBA | Xapakmepusosamo CTpOEHHE,
W npuMeHeHre. Baxkueimme conm | GU3MUECKHE M XUMHYECKHE CBOWMCTBA
IIEJIOYHBIX METAJNIOB, UX 3HAYCHHE | MIEIOYHBIX METaJNIOB B CBETE OOIIero,
B IIPHUPOJIE U KU3HU YeJIOBEKa. O0COOCHHOTO U SAMHUYHOTO.
JleMoHcTpanms. Okxkpacka | Ilpedckazvisamp ¢dusnyeckue u
TIaMeHH COCJIMHEHHUSMH | XUMHYECKHE CBOWCTBA  OKCHIOB |
[IEJIOYHBIX METAJUIOB THUIPOKCHJIOB IIEIOYHBIX METAJUIOB Ha
OCHOBE HX COCTaBa W CTPOCHHUS W
NOJTBEPXKIAaTh MPOTHO3BI YpaBHEHUSIMHU
COOTBETCTBYIOIINX PEAKIIHH.
Ilpogodums pacdéThl TO XUMHUYECKHM
dbopMynaM H ypaBHEHHSM pEaKIHi,
MPOTEKAIOMINX C YYacTHEM IIEJIOYHBIX
METaJUIOB U UX COeIMHEHUI
45- 1. 203 O6mas CrpoeHue aToMOB M TPOCTHIX | O0vbsAcHAMbs  OSTUMOJIOTHIO  Ha3BaHUS
46 xapakrepuctuka l1A- BEILIECTB. 3aBUCHMOCTb | TPYIIIBI «ILET0YHO3EMETIbHBIE
TpyIIIbI (bmznueckux u XUMHYECKUX | METAJLIBD».
CBOICTB IEJI0YHO3EeMENbHBIX | Jagamb o0mryro XapaKTEPUCTUKY
METAUIOB OT 3apsfoB SIAEp MX | METaJIaM IHA-rpynmst

atoMoB. OKCHIBI W THAPOKCHIIBI
IIEJIOYHO3EMENILHBIX METAJIOB, MX

(IIeI09YHO3eMENbHBIM MeTajulaM) 10 HX
MOJIOKEHUIO B IEPHUOJIMYECKON CHCTEME
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MOJTydeHHE, CBOMCTBa u
npuMmeHeHue. Baxxeimue conu
MIETOYHO3EMENTFHBIX METaJUIOB, MX
3HAQUCHHE B TPUPOJAEC U >KU3HU

YyeJoBeKa. KapGonaTst u
TUAPOKAPOOHATHI KaJIbITHSL.
JdemoncTpanum. Okpacka
IJIAMCHH COCTUHCHUSMU
IEI0YHO3EMENTbHBIX METaJIJIOB.
lamenue u3BecTu BOIOM.
JlaGopaTopHblii ONBIT. 42.

ITonyyenue u3BECTKOBOM BOIBI U
OIIBITHI C HEN.

XUMHYECKHUX 3JIEMEHTOB
J. Y. Menneneena.
Xapaxmepuzosams CTpPOCHHE,

(u3nyeckue W XUMHYECKHUE CBOHCTBA
LIETIOYHO3EMENIbHBIX METaJIOB B CBETE
00111er0, 0COOEHHOI0 ¥ €AUMHUYHOTO.
Ilpedckazvisamo ¢dusndeckue u
XUMUYECKHE CBOMCTBA OKCHAOB H
THAPOKCHIOB MeTawioB |IA-rpynmer Ha
OCHOBE HX COCTaBa W CTPOCHHUS W
noomeepacoams MPOrHO3bl YPaBHEHUSIMU
COOTBETCTBYIOILUX PEaKUil.

Ilpogodums pacdéTel TO XUMHUYECKHM
dbopMynaM M ypaBHEHHMSM pEaKIHi,
NPOTEKAIOLITNX c y4acTheM
[IEJIOYHO3EMENbHBIX METAIUIOB M WX
COEJMHEHUI

47 9.03 JKécTKkoCTh BOIBI U JKéctrkocth BOABL: BpeMeHHas U | OObsicHAMb TIOHATHE KECTKOCTH BOJBIY.
CHoco0bI €€ nocrosiHHast. CriocoObl ycTpaHenus | Pasiuuams BPEMEHHYIO M IOCTOSHHYIO
YCTpaHEHUS BpeMeHHOH kECTKOCTH. CrnocoObl | )KECTKOCTH BOBI.
yCTpaHeHHS MOCTOSIHHOH | [Ipednaecamy ~ cHOCOOBI  yCTpaHEHUsI
KECTKOCTHU. JKECTKOCTHU BOJIBI.
JeMoHcTpanmnu. [omyuenue | IIposooums, HabarwOams M ONUCHIBAMb
KECTKOM BOJBI B3aUMOJICHUCTBHEM | XUMHUYECKHUH 9KCTIEPUMEHT c
YTIJIEKHUCIIOTO C U3BECTKOBOM BO/IOH. | COOIOCHNEM HpaBuUIl TEXHUKH
Ycrpanenue BpPEMEHHOH | Ge30macHoCTH
KECTKOCTH KUISTYEHHEM U
no0aBJICHUEM COZBl. Y CTpaHEHHUE
IIOCTOSIHHOM JKECTKOCTU
nobasnenneM consl. VoOHUTBH
TIPUHIIHIL 1704 JeficTBHS
(Bupeodparmenr)
48 15.03 Ipaxmuueckas [Tomyuenue KECTKOU BOIBI | [lomyyams, cobupamv M pacnosnasams

paboma 6. XKEcTrocTh
BOJIBI M CITOCOOBI €6
yCTpaHEHHsI

B3aMMOJEHCTBUEM YIJIEKHUCIOTO C
HU3BECTKOBOM BOJOW. YcTpaHeHUeE
BPEMEHHOM  KECTKOCTH  BOJIbI
KHIISTYEHUEM M 100aBJIEHUEM COJBI.

yraekucnbelii  ras.  Obpawambcs ¢
nabopaTopHEIM  OOOpYyIOBaHMEM U
HarpeBaTeIbHBIMU npudopamMu B
COOTBETCTBMM C MPaBWIAMH TEXHUKU
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Ycrpanenue IMOCTOSIHHOU
J)KECTKOCTH  BOJBI  J00aBICHHEM
COJIBI.

HcnriTanue JKECTKOU BOJBI

pacTBOPOM MbLIA

0e30MacHOCTH.

Habnooams M onucvléams XUMHYECKUH
9KCIEPUMEHT C TIOMOIIBI0  PYCCKOTO
(pomHOTO) S3BIKA U SI3bIKA XUMHH.

Dopmyauposamo BBIBO/IbI o
pesyibraTtam MPOBEAEHHOTO
JKCIIEpPUMEHTA.

Compyonuyams B TIpollecce y4eOHOTO
B3aUMOJICHCTBHSI IPU PabOTe B rpymmax

49 16.04 AIOMUHHH U ero Coennnenus AJOMHHUSA B | Xapaxmepuzoseams alOMAHAA IO €r0
COEIMHEHHUS npupoae. XUMUUYECKHE CBOMCTBA U | MOJOXKEHUIO B NEPUOAMYECKON CUCTEME
[IPUMEHEHUE AJIOMUHUA. | XUMUYECKUX 3JIEMEHTOB
OcobeHHOCTH OKCHa u | 1. . Mennaeneena.
THIPOKCHIA ATIOMUHHUSA Kak | Onucvigamv CcTpoeHHE, (U3NYECKHUE U
amM(pOTEepHBIX COCIMHCHUU. | XUMUYECKUE  CBOMCTBAa  aJIOMHHUS,
Baxueilliue comu  amOMHUHHS | HOATBEPXKIas HMX COOTBETCTBYHOLIMMU
(xnopun, cyibdar). YpaBHEHUSIMU PEAKITHIL.
JdemoHcTpanum. Komnekuust | ObvsicHams ~ TBOWCTBEHHBIN — XapakTep
NPUPOIHBIX COEIMHEHUN | XUMUYECKUX  CBOMCTB  OKcHIAa U
amoMuHuS. BupgeodparMeHThl U | TUAPOKCHAA AFOMUHHS.
cnaiael «OKCUA amOMUHUS U ero | Konkpemu3zuposams 3NEKTPOTUTHUECKOE
Moau(pUKATANY. [Tonyuyenue | monyueHue METaJIJIOB ONMCAaHUEM
am(pOoTepHOTO TUAPOKCUJIA | IPOU3BOJICTBA AIFOMUHUSL.
QIIOMUHUST W HCCIIEIOBaHUE €ro | Ycemawnasnueams 3aBHCUMOCTH oOnacTeit
CBOMCTB NPUMEHEHUSI ANIOMUHUS U €ro CIUIaBOB
OT CBOMCTB ATUX BEILIECTB.
Ilposooums pacy€Tsl TO XUMHYECKUM
dbopMynaM H ypaBHEHHSM pEaKIHi,
MPOTEKAIOLUX C YYACTUEM AIOMUHUS U
€ro COeIMHEHUI
50- |29.3003 Kenezo u ero OcobenHocti  CcTpoeHHMsI aToMma | Xapaxmepuzoeamo TOJOKEHUE Kelle3a B
51 COEIMHEHUS xene3a. JKemeso B mpupofe. | IEPUOAMUYECKOM CHCTEME XUMHUYECKHX

Baxneiimne pyZbl xKeesa.
Oxkcunpl u ruapokrcuant xenesa(ll)
n (III). Comn xeneza(ll) u (III).
OOHapy’keHHe KaTHOHOB jKejle3a B

anemeHntoB J[. WM. MengeneeBa u
0COOEHHOCTH CTPOCHHS aTOMa JKele3a.

Onucvieams GU3NUECKUE U XUMHUYECKUE
CBOMCTBa JKele3a, MOATBEPXKIas UX
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pacTtBope. 3HaueHHE COCTUHEHUI
Kernesa.

JlabopaTopHble  ombIThI.  43.
IMonyuenue THIPOKCHJIOB
xeneza(ll) u (11). 44,
KauecTBennsie peaxkiuu Ha
KaTHOHBI JKene3a

COOTBETCTBYIOITUMHU
peaxuuii.
ObvscHAmMb HATMYIHE IBYX TEHETHYECKUX
PAIOB COETMHEHUH Kee3a Fe*" u Fe*".
Yemanaenuseams 3aBUCHMOCTE 00J1acTEM
TIPUMEHEHHUS Kelle3a M €ro CIUIaBOB OT
CBOICTB 3THX BEIIICCTB.

Ilposodums pacuéThl TO XUMHUYCCKHM
dbopMynaM © ypaBHEHHSM peaxiui,
MIPOTEKAIOIUX C yYaCTHEM Kelle3a U ero
COCIUHCHUI.

Habniodams W onucvigams peaxiyn
MEXIy  BeIeCTBaMH C  ITOMOIIBIO
pycckoro (pomHOro) s3blKa M SA3BIKA
XAMUHA

YpaBHEHUSAMU

52

5.04

Ilpakxmuueckas
paboma 7.

Pemenne
IKCTIIEPUMEHTAIIBHBIX
3a1a4 10 TeMe
«Metamis»

Pemrenue AKCIIEPUMEHTATBHBIX
3allad  Ha  paclo3HaBaHWE W
MOJy4eHHE  METAUIOB U HUX
COeTUHCHUH

DKCIepUMEHTAIBLHO uccnedosamo
CBOMCTBAa METAINIOB M HMX COCIWMHCHUM,
peuiaTth 3KCIePUMEHTAIbHBIC 3aJlaud 10
TeMe «MeTarib.

Pabomamu c 1a00PaTOPHBIM
000Opy/IOBaHUEM W  HarpeBaTCIbHBIMU
npubopaMu B COOTBETCTBUH C MTPABHIIAMHU
TEXHUKHU 0€30MaCHOCTH.

Habrooams CBOWCTBA METaNIOB M HX
COEJIMHEHMUII.

Onucvieamb XAMUIECKHN SKCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJHOr0) fA3bIKA W
SI3bIKA XUMUH.,
Dopmyauposams
pe3yibTaTam
JKCIIEPUMEHTA.
Onpedensme  (ucxons U3 ydeOHOH
3a/1ayr) HEOOXOAMMOCTh HCITOJIb30BaHUS
HaOJIIOJICHUS WITH SKCIIEPHMEHTA

BbIBO/IbI 10
IIPOBENEHHOIO

53

6.04

Koppo3zus merannoB u
CII0COOBI 3aIUTEI OT
Heé

Koppo3us razosas (xumudeckas) u
AIEKTPOXUMUYECKAsL. 3aIuTa
METaJUIOB OT KOPPO3HH.

Ob6vsacHamb TIOHITHE KKOPPO3HSD».
Paznuuams XUMUYECKYIO u
AIEKTPOXUMUYECKYIO KOPPO3HIO.
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JdemoncTpanuu. Komnexnusa
«XUMHYECKHE WCTOYHUKH TOKa.
Pesynprater JUINTEIILHOTO

SKCIEPUMEHTa M0  HU3yYCHUIO
KOPPO3UH CTaNbHBIX U3JEAUN B

HUnniocmpuposams npuMepaMH TMOHSATHSA
«KOPpPO3UST», «XUMHUYECKas KOPPO3HD»,
«QIEKTPOXUMUIECKAs] KOPPOIUI.
Xapaxmepuzosams  CIOCOOBI  3aIIUTHI
METaJUIOB OT KOPPO3UHU

3aBUCUMOCTH oT YCIOBHM
MIPOLIECCOB
54 12.04 Merauisl B IpUpPOAE. Mertannsl B npupoae. Ilonstue o | Knaccuguyuposams GHopMbl IPUPOAHBIX
TlonsiTue o MeTauryprud. YE€pHasi U LBETHAs | COEAUHEHUN METAJIOB.
METaJUTypTuu Metautyprus. [lupomeramnyprust, | Xapakmepuzoéamy — o0mue  CocoObl
THAPOMETAIITYPT U, MOJTyYeHHs] METasIoB: IHUPO-, THIAPO- H
3NEeKTPOMETATYprus. J{OMEHHBIN | AIEKTPOMETAITYPIHIO.
mporiecc. llepepabotka wyryHa B | Korkpemusuposamo CIoCcO0bI
CTaJlb. DJNEKTPOJIU3 PACILIABOB. MOJyYeHUs] METaJJIOB NpUMEpPaMHU |
Jdemoncrpauuu. BoccTaHoBieHHE | ypaBHEHUSMH PEAaKUUKA C COCTABICHHUEM
memu w3 okcuma  meau(ll) | anexkrponHoro Ganmanca.
BojoponoM. Buneodparmentsr u | Onucevigams  JOMEHHBIH — TpOIlECC U
cnaiapl «IIpou3BOJCTBO YyryHa W | SIEKTPOIUTHUYECKOE MOJIyYEHHUE
cTamu».  BupeopparmMeHTsl U | METaJIOB.
ciaiapl «3menus w3 uyryHa W | Pasauuame y€pHblE W LBETHBIE METAJLIbI,
cTanm».  BupeopparMeHTHl W | UyTyH W CTallb
CJIalIbI «IIpousBoacTBO
TIOMUHUSDY
55- 113.1904 O600611eHne 3HAHUH 110 | YPOK-YIpaskHEHUE C Ilposooumsw OLIEHKY COOCTBEHHBIX
56 Teme «MeTab WCIIOJIb30BAaHUE CAMOCTOSITENIHOW | TOCTHKEHUH B YCBOSHUH TEMBI.
paboThI IO BHIITOJTHEHUIO Koppexmuposamby ~ cBOM  3HaHUS B
MIPOBEPOYHBIX TECTOB, 3aJaHUI U COOTBETCTBHUHU c IUTAHUPYEMBIM
YIPA)KHEHUI pe3yJIbTaToOM.
Tonyuams xumudeckyro nHGopMaIu w3
Pa3IUYHBIX HCTOYHHKOB.
Ilpeocmasnams MHPOPMALMIO IO TEME
«Metannsl» B BHAE TaONHMI, CXeM,
OIIOPHOTO KOHCIEKTa, B TOM YHUCIE C
npuMmeHeHueM cpeacts MKT
57 20.04 KonrtpoabHas padora YPOK — KOHTpOJIsI 3HAHUI [IpuMmeHsIOT Ha IpaKTUKE paHee

Ned4 o Teme
«MeTaLIBD)

M3Y4YEeHHBIN MaTepual, pabortas 1o
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rpynmnam ¢ 3aJaHusIMU Pa3HOTro
YPOBHSI CJI0KHOCTH, BBITTOJIHSIIOT
KOHTPOJIbHYIO paboTy.

XuMHS M OKpY:KaUIas cpena 24

58 26.04 XHWMHUYECKHH COCTaB Crpoenne 3emnu: sapo, MaHTws, | Mumeepuposams CBEICHUS o
TUTaHETHI 3eMJis 3eMHas Kopa, mutocdepa, | pusnueckoid reorpaduu B 3HAHHA O
ruapocdepa, atMocdepa. | XUMHIECKON OpraHu3aIliy TIAHETHI.
XUMHUYECKU I COCTaB 3emmu. | Xapaxmepuzosamv XAMHUYECKUNA COCTaB
lopueie  mopoasl.  MuHepanbl. | TEOTOTHUECKUX 000I0UEK 3eMIIH.
Pynsl. IlonesHble HCcKoaeMele. Paznuuames MuHepaiibl U TOPHBIE IIOPOJIbI
JdemoHcTpanum.
Buneopparmentsl w  cHaimel
«Ctpoenue 3emiu u eé
XUMUYECKUU cocTaBy. Kommekius
MUHEpPAJIOB M TOPHBIX MOPOJ.
Komnnexkuus «Pyapl MmeTamiony.
JlaGopaTopHblii ONBIT. 45,
N3yuenue rpanuta
59 27.04 Oxpana okpyxatomeid | Mcrounukn XUMHYECKOTO | Xapakmepuzoeamb HCTOYHHKHU
CpeJIbl OT XUMHUYECKOTO | 3arpsi3HEHUS] OKPYKAIOLIEH Cpebl. | XUMHUECKOT0 3arpsi3HEHHs OKpY KaroIei
3arps3HEHUS I'moGansHbIE 9KOJIOTHYECKHE | CPEIBL.
poOIIeMBI: HapyuieHue | Onucviéams TI00aJbHBIE SKOJOTHUECKHE
OMOTEOXMMHYECKUX KPYTOBOPOTOB | MPOOJIEMBI, CBSI3aHHBIE C XHMHUYECKUM
XUMHYECKHUX 3JIEMEHTOB, | 3arpsI3HEHUEM.
MOTEIUIEHHE KJIIMMaTa, KUCJIOTHBIE | [lpednaeamo MyTH MUHUMU3ALAN
noxkaun U Jp. O30HOBBIE JABIPHI. | BO3AEHCTBHUS XUMHUYECKOTO 3arpsi3HEHUS
MexnyHapoIHOE COTPYJHHUYECTBO | HA OKPY’KAIOLIYIO CPELy.
B 00NacTH OXpaHbl OKpyXkawoulen | [Ipueooums npuUMeEpbl MEXIYHApOIHOTO
cpeabl oT XMMHYECKOTO | COTPYIHUYECTBAa B OOJAaCTH OXpaHbI
3arpsi3HEHMs. «3eIEHas XUMUD». OKpPY)Kafomeld Cpeasl OT XHUMHYECKOTO
JdeMoHcTpanmu. 3arps3HEHUS
Buneopparmentsl u chaiasl
«I'mobanpHBIC 9KOJIOTUIECKHE
poOJIEMBI YeJIOBEUECTBAY
O0001menne 3HAHMI IO XMMHH 32 KYPC OCHOBHOM IKO0JIbI. [loaroroka k OCHOBHOMY rocyiapCcTBeHHOMY 9K3aMeHy. 7 4
60 ‘ 3.05 Bemectsa ‘CTpO@HI/Ie aToMa XUMHYECKOro | /lpedcmasnsams WHPOpPMALUIO 1O TeMe
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JJeMEHTa B COOTBETCTBHUH  C
MIOJIOKEHHEM JTOTO DJJIEMEHTa B
MEPUOJIUUECKON CUCTEME.

CrpoeHue BemIeCTBa: XHUMHYECKas

CBA3b " KPHUCTALIHYCCKHE
peniéTku. 3aBUCHMOCTh CBOWCTB
00pa30BaHHBIX 3JIEMEHTaMHU

MNPOCTBIX  BEIIECTB  (METaJuIOB,
HEMETaJIOB, OJIATOPOIHBIX Ta30B)
OT TIOJIOXKEHHSI  DIIEMEHTOB B
NIEPUOTUYECKON CUCTEME.

Knaccudukanuss HeopraHUYeCKUX
BemiecTB. llpencraBuTenu pas3HBIX
KJIACCOB HEOPTaHMUYECKHUX BEUIECTB

«IIepnonnueckuii 3aKOH Hu
nepuoIyecKas cucrema . n.
MenzeneeBa B CBETE TEOPUU CTPOSHUS
aToMay» B BHJIC TAOJIMII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM
cpeacts UKT.

Bovinonnsime TECTOBBIC 3aJaHUS 110 TEME.
Ilpeocmasnsimey WHPOPMALIMIO O TEME
«Bunpl XUMHUYECKOH CBS3H M THIIBI
KPUCTAJUTMYECKUX PELIETOK.
B3auMoCBs3p  CTpOEHHS U  CBOWCTB
BEIIECTB» B BHIAE TaOJHI, CXEM,
ONOPHOI0 KOHCIEKTa, B TOM YHCIE C
npuMeneHuem cpencts UKT

61 4.05 Xumudeckue peakiuu | [Ipu3Haku W ycloBUS npoTekanus | [lpedcmasnsms WHOOPMALUIO O TEeMe
XuMHYeckux peaknuit. Tumonorus | «Kmaccupukanus XUMHYECKUX PEaKIUil
XUMHYECKUAX peaxiuit MO | M0 pa3NUYHBIM TPU3HAKaM» B BHIE
pa3IUYHBIM OCHOBaHUAM. Peakiuu | TaOJIMIl, CXEM, OIOPHOTO KOHCIIEKTa, B
HOHHOTO OOMeHa. OKHCIWTENBHO- | TOM 4YHCIE C TPUMEHEHHEM CpPEICTB
BOCCTaHOBUTENIbHBIE PEAKIIUU HUKT.
Buvinonuame TecTOBbIE 3aJaHUS 10 TEME.
Xapaxkmepuzosambo OKHUCIIUTENIbHO-
BOCCTaHOBUTEILHBIC peaxiu,
OKHCIIUTENb U BOCCTAHOBHUTEb.
Omauuams OKHUCJIUTEIHHO-
BOCCTaHOBUTEILHBIC peakiuu oT
peakuuii oOMeHa.
3anucvigams ypaBHEHHS OKHCIUTEIBHO-
BOCCTaHOBHUTEIILHBIX peaKImii c
MIOMOIIIBIO MeTona ANEKTPOHHOTO
Oamanca
62 11.05 OCHOBBI XWMHYECKHEe CBOMCTBA TMPOCTHIX | Xapaxmepuzosams 00mMMe, 0OCOOCHHBIC U
HEOPTraHUYECKON BEILIECTB. XapakTepHble | UHAUBUAYaIbHbIE  CBOWCTBA  KHUCIOT,
XUMUU XUMUYECKHE CBOICTBA | OCHOBaHMI U cOJEHd B CBETE TEOPUU
CoJIe00Pa3yIONINX OKCHJIOB, | DJIEKTPOIUTUIECKON TUCCOIHAIINH.
TUAPOKCHIIOB (ocHoBaHMH, | Apeymenmuposams BO3MOKHOCTb

KHCJIOpPOACOACPKAIINUX KUCIOT U

NPOTCKAHUA XHUMHUYCCKUX peaKI_[I/Iﬁ B
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aM(OTEepHBIX THAPOKCHIOB), COJNEH

pacTBopax DJJEKTPOINUTaX HCXOAS U3
YCIIOBHH.

Knaccugpuyuposamv ~ HeOpraHudeckue
BEIIIECTBA [10 COCTaBYy U CBOMCTBAM.
IIpusooums npuUMeEpsl IMpeAcTaBUTENEH
KOHKPETHBIX KJIacCOB U rpynn
HEOpPraHMYECKUX BEUIECTB

63- | 17.05 [ToBTOpEHUE 1 TectupoBanue, pelieHue 3agady U | Bulnoinams TECTBl W yIOPaKHEHUS,
64 00001IeHEe IO TeMe. BBITIOJTHEHHE YIPAKHEHUH 110 TEME | peuiams 33/1a4H 110 TeMe.
IMonroroBka x Ilpogodums ~ OLEHKYy  COOCTBEHHBIX
KOHTPOJIBHOM paboTe JOCTH)KEHUH B YCBOCHHHU TEMBI.
Koppexmuposambv ~ cBoM  3HaHUS B
COOTBETCTBHHU c TUTAHUPYEMBIM
pe3yJIbTaToM
65 18.05 KonTpoabnas padora YPpOK — KOHTPOJISI 3HAHUM [IpuMeHAIOT Ha IPAaKTUKE paHee
NeS (MTorosas nmo M3y4EHHBII MaTepua, paboras 110
KypCy OCHOBHO¥ rpynmam ¢ 3aJaHusAMU Pa3HOIo
LLIKOJIbI) YPOBHSI CJIO)KHOCTH, BBITOTHSIOT
KOHTPOJIbHYIO paboTy.
66 24.25 05 AHanu3 KOHTPOIIBHON

paboThL
IloaBenenue UTOroB
roga

Pesepgnoe epemsa -4u

OIMUCAHUE YYEBHO-METOAUYECKOI'O OBECIIEYEHMUSA

YMK «Xumusa. 8 knacc»

I'abpuensn O. C. Xumus. 8 knacc: yueOHUK a1 obmeoOpa3oBarenbHbix opranuzanuii / O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnagkos.
— M.: Ilpocsemenue, 2019

labpuensa O. C. Xumusa. Metoaudeckoe mocobue s 8 kiacca ydeOHOe mocodwe mist oOmieoOpasoBarenbHbIX opranusanuii / O. C.
INabpuensu, Y. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019
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3. Tabpuenssa O. C. Xumusa. COOpHUK 3a7ad W ymnpakHEeHHH. § kiacc: yuyeOHoe mocobue i obuieoOpaszoBarenbHbXx opranuzauuii/ O. C.
la6puensu, U. B. Tpurybuak M.: [Ipocsemenue, 2019
4. Tabpuensn O. C. Xwumwmsa. Terpags mi1s 7a00paTOpPHBIX ONBITOB M TMPaKTHUECKUX pabor. 8 kiacc: y4yeOHoe mocoOue st
obmeobpaszoBarenbHbIx opranu3anuii / C. ['abpuensH, . B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
5. T'abpuensa O. C. Xumus. Pabouas TteTpanpb. 8 kiacc: yueOHoe rmocodue s odmieodpaszoBarenbHbix opranuzamuii / O. C. I'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [IpocBemienue, 2019
YMK «Xumusa. 9 knacc»
1. Ta6puensn O. C. Xumus. 9 knacc : yaeOHHK 1)1 001eoopazoBaTenbHbix opranusanuii / O.  C. Tabpuensn, WM. I'. Octpoymo, C. A.
CnankoB. — M.: [Ipocsemenue, 2019
2. Taopuensna O. C. Xumus. Metogudeckoe nocodue i 9 kinacca: yued. mocodue st odmeodpazoBarensubix opranm3anuii / O. C. ['abpuensH,
U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenne, 2019
3. Tabpuenssa O. C. Xumust. COOpHHK 3a1a4 ¥ YHIpaxXHEHUH. 9 kiacc : yueObHoe mocobue st obmeodpa3zoBarenbHbix opranuzammit/ O. C