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ITosicHuTEIbHAS 3aIIMCKA
Pabouas mporpamma cocTaBieHa Ha OCHOBE CIEAYIOMINX HOPMAaTUBHO-TIPABOBBIX IOKYMEHTOB:
1. ®enepanpubiii 3akoH oT 29.12. 2012 Ne 273-03 «O06 obpazoannu B Poccuiickoit ®eneparum» (pen. ot 02.03.2016; ¢ u3m. u gor., Berym. B cmry ¢ 01.07.2016).
2. ®enepanpuebiii 3akoH oT 01.12.2007 Ne 309 «O BHeceHMH U3MEHEHUH B OT/ICNbHBIC 3aKOHOIaTeNbHbIC akThl Poccutiickoii dejiepanini B 4acTH H3MEHEHUSI U CTPYKTYPBI
l'ocynmapcTBeHHOTO 00pa3oBaTeILHOTO cTaHAapTay (pea. ot 23.07.2013).
3. O6nacTHoi 3ak0H OT 14.11.2013 Ne 26-3C «O06 o6pazoBanuu B PocToBckoit obmactm» (B pema. oT 24.04.2015 Ne 362-3C).
4. TlpumepHast oOCHOBHast 00Opa3oBaTellbHas MporpaMMa OCHOBHOTO 001Iero oopazoanus (omoOpeHa dhenepatbHbIM YI€OHO-METOANIECKUM 00 TMHEHIEM 10 001IeMy 00pa30BaHHIo,
npotokon 3aceqanus ot 08.04.2015 Ne 1/15).
5. Ilpuka3 Muno6puayku Poccuu ot 17.12.2010 Ne 1897 «O0 yTBep)KICHUM U BBEACHUU B JICUCTBUE QeepaIbHOI0 TOCYIapCTBEHHOr0 00pa30BaTeIbHOIO CTaHapTa OCHOBHOT'O
o0mrero obpazoBaHus» (B pea. mpukaza MunoOprayku Poccnn ot 29.12.2014 Ne 1644).
6. IIpuka3z Munoopuayku Poccuu ot 30.08.2013 Ne 1015 «O6 yrBepkaeHuu [lopsiaka opraHu3aliy ¥ OCYIIECTBICHHs 00pa30BaTeIbHON ACITECILHOCTH 10 OCHOBHBIM
00111e00pa30BaTeNIbHBIM ITPOrpaMMamM - 00pa30BaTeIbHBIM MPOTrpaMMaM HavyalbHOT'O OOIIEro, OCHOBHOTO O0IIEro U cpeanero odmiero odpasoanus» (B pex. ot 13.12. 2013, ot
28.05.2014, ot 17.07.2015).
7. llpuka3 MunoOpraayku Poccum ot 28.12.2018 Ne 345 «O0 yTBepkneHun (enepaabHOro nepedHs yIeOHUKOB, PEKOMEHYEMbIX K UCIIOIh30BAHUIO TIPH PEATU3AI[UN HMEIOIIIX
rOCYIapCTBCHHYIO aKKPEAUTAIIMIO 00pa30BaTEIIbHBIX IPOTrPaMM HA4aJIbHOTO O0IIET0, OCHOBHOT'O OOIIETr0, CPEIHET0 O0IIEro 00pa3oBaHusy.
8. Ilpuka3z MunobpHayku Poccun ot 29.12.2014 Ne 1644 «O BHeceHnH M3MEHEHHI B IpUKa3 MHUHKCTEpCTBA 00pa3oBaHus 1 Hayku Poccuiickoit ®eneparnyu ot 17 nexadps 2010 r.
Ne 1897 «O06 yTBepxkneHnH (QeneparTbHOTo TOCyIapCTBEHHOTO 00pa30BaTeIFHOTO CTaHAapTa OCHOBHOTO 00IIET0 00pa30BaHI.
9. Ilucemo Munobpuayku Poccuu ot 09.10.2017 Ne TC-945/08 «O peanuszannu npas rpaxJaH Ha MoJydeHne 0Opa30BaHuUs Ha POTHOM SI3BIKE.
10. [onokeHue 0 COCTaBICHUHU PadOYKX MPOrpaMM yueOHBIX KypCOB, MPEAMETOB, JUCHMILINH (Moayieii) mo MBOY Epodeerckoit OO (mpuka3 ot 31.08.2016 Ne 56).
11.Vue6nsrit ian MBOY Epodeesckoit OOLI na 2022-2023 yuedHblii o (mpuka3 ot 31.08.2022 Ne62).
12. ABTopckast mporpamma o xumuu moa peaakuueii [.E. Pynsntuca. Coopuuk «Xumus. Paboune nporpammel 8-9 knacce» -M.: «[Ipocemienuey, 2018r.
OcHoBHbBI€ LeJTU U3y4eHHsI XUMHU HAIIPABIICHBI:

. Ha OCBOeHHUe BaKHeHIIUX 3HaHMii 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMUHU, XMMHUYECKOH CHUMBOJIMKE;

. Ha OBJIajIeHHe YMeHUsIMHM HaOJI01aTh XUMUYECKHE SIBJICHHS, TPOBOANTH XUMHUYECKUN SKCIIEPUMEHT, IPOU3BOIUTH PACUETHI HA OCHOBE XUMHUYECKUX
(hopMyI BEIIECTB U YPaBHEHHH XUMHUUECKUX PEAKLIUIL;

. Ha pa3BUTHe [T03HABATEIFHBIX HHTEPECOB U MHTEJIEKTYaJIbHBIX CIIOCOOHOCTEH B MPOIIECce MPOBEACHUSI XUMUYECKOT0 SKCIIEPUMEHTA, CAMOCTOSITEIIEHOTO
nproOpeTeHNs 3HaHUK B COOTBETCTBUH C BOSHUKAIOIIMMH XKU3HEHHBIMHU ITOTPEOHOCTSIMU;

. HAa BOCIIMTAHUE OTHOIICHUS K XMMHUH KaK K OJTHOMY U3 (QyHJIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMUS M DJIEMEHTY 00IIeYeNIOBEYECKON KYJIbTYPHI;

. Ha MpUMeHeHHe MOJYYeHHBIX 3HAHUM W YMEeHUH U1t 6€30T1aCHOTO MCIIOJIb30BaHMs BEIIECTB M MaTEPHUAJIOB B OBITY, CETLCKOM XO3SICTBE U Ha

TIPOM3BOJICTBE, PEIICHIS MPAKTHUSCKHUX 33]1ad B TIOBCETHEBHOMN KU3HU, TIPEIYTPEKIACHIS SBICHIIN, HAHOCAIITUX BPEJ] 3I0POBBIO YEIOBEKA M OKPYKAIOIIIEE CPeJIe.

3agaun o0y4eHust

OnHo¥ U3 BAYKHEHWIIHX 3aa4 OCHOBHOTO 00IIEro 00pa30BaHuUsI SBJISIETCS MOATOTOBKA 00YYaIONIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U
npodeccruoHanbHOTO MyTH. O0y9aromuecs JOJDKHBI HAYYUTHCS CAMOCTOSITENHHO CTABUThH LIEJH U ONIPENEIATh ITyTH UX JOCTH)KEHHUS, UCIIOIb30BaTh IPUOOPETEHHBIN B IIKOJIE OIBIT B
peanbHOH KU3HH, 33 paMKaMH y4eOHOr0 Ipoliecca.

XuMus Kak ydeOHBIN MpeMeT BHOCUT CYIIECTBEHHBIN BKJIA/ B BOCIIUTAHUE M Pa3BUTHE 00YyJaIOMNXCS; OHA TPU3BaHa BOOPYKUTh X OCHOBAMH XUMHYECKHUX 3HAHUH,
HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM )KU3HH, 3aJI0KHUTh QYHIaMEHT JIJIS TAIbHEHUIIIET0 COBEPIICHCTBOBAHMSI OTHX 3HAHUH, a TaKXkKe CIIOCOOCTBOBATh OE30MIACHOMY ITOBEJ/ICHHIO B



OKpY’Karolel cpejie u OepexKHOMY OTHOIICHHIO K Hell. Pa3BuTHe M03HABATEIBHBIX HHTEPECOB B MPOIECCE CAMOCTOSATEIIEHOTO MPUOOPETCHUSI XUMUYCCKIX 3HAHUH U UCTIOJIh30BAHKE
Pa3TUYHBIX UCTOYHUKOB UH(OPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX.

Bocruranue yoexIeHHOCTH B TIO3UTHBHOM POJIM XUMHH B )KU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOAMMOCTH XUMHIESCKH T'PAMOTHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBbBIO U
OKpY>Karollel cpeze.

OO0uras xapakTepucTHKa y4e0HOT0 mpeaMeTa

B conep:kannm JaHHOTO Kypca MpeacTaBiIeHbl OCHOBOTIONATAIOIINE TEOPETHUECKIE CBEICHHS [0 XUMHUH, BKIIOUAIOIINE U3YUYEeHHE COCTaBa U CTPOCHHS BEIIECTB,
3aBHCUMOCTH UX CBOWCTB OT CTPOCHHUSI, UCCIIEIOBAHNE 3aKOHOMEPHOCTEH XMMHUYECKUX NPEBPAIICHUH U MyTel YIpaBIeHUS MU B LEJISX MTOTYYCHHUS BELIECTB, MATEPUAIIOB, SHEPTUH.

Conepxanue y4eOHOTO ITpeIMeTa BKII0YAET CBEJICHHS O HEOPTAaHWYECKHUX BEIIECTBAX, UX CTPOCHUH U CBOMCTBAX, a TAKXKE XUMUYECKUX MPOIIECCax, MPOTEKAIOIHX B
OKpy>KatomeMm mupe. Hanbonee cnoxubie aneMenTsl OyHIaMEHTAIBHOTO SIpa COAepKaHusl 0011ero o0pa3oBaHus O XHMMHUH, TAKUE, KAK OCHOBBI OPTaHUYECKOH U MPOMBILIICHHOM
XHMUH, TIEPEHECEHBI B IPOrpaMMy cpelHei (mosiHoi) 001meo0pa3oBaTeIbHOM IIKOJHI.

TeopeTnyeckyto OCHOBY U3YUECHHMSI HEOPTAHUYECKONW XUMHH COCTABJISIET aTOMHO-MOJIEKYJISIPHOE yueHue, nepuoandeckuil 3akon .. MenzaeneeBa ¢ KpaTKUMU CBEICHUSIMU
0 CTPOCHUH aTOMOB, BUJIaX XUMUYCCKOU CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUHA XUMHUCECKUX PEAKITHH.

B u3yyennu Kypca 3HaUNTENbHA POJIb OTBOJUTCS XUMUUECKOMY SKCIIEPUMEHTY: TIPOBEJCHUIO TIPAKTHUECKHX M JTA00PaTOPHBIX pa0dOT U OMUCAHUIO X PE3YIIBTATOB;
COOJIIOJICHHIO HOPM U MIPABUJI MTOBEJCHUSI B XUMHUYECKHUX 1a00paTopusix.

JI7is cCO3HATETHHOTO OCBOCHHUS TIpeMeTa « XUMUS» B IIKOJIBHBIN KypC BKIFOUCHBI 00sI3aTEIbHBIC KOMIIOHEHTBI COJICPYKAHUS COBPEMEHHOTO XMMUYIECKOTO 00Pa30BaHHS:

1) xumuuecxue 3nanus (TEOPETHYCCKUE, METOIOJIOTHYECKUE, IPUKIIATHBIC, OMUCATEIbHbIC — SI3bIK HAYKH, aKCHOJIOTHYECKUE, HICTOPUICCKHE H JP.);

2) pasznuunsle ymenus, Haeviky (00IIeydeOHBIE ¥ CIIEHIH(PUIECKUE IT0 XUMHUH);

3) yennocmuvle omnowenus: (K XAMUH, )KU3HH, TIPUPOJIE, OOPA30BAHHMIO | T. 11.);

4) onvim npodyKmueHou desimenbHOCmy PasHoro XapakTepa, 00eCIeYnBaONINI Pa3BUTHE MOTHBOB, HHTEJUICKTa, CIOCOOHOCTEN K caMOpeaIu3alliy | APYTUX CBOHCTB
JUYHOCTH yYCHUKA;

5) knrouesvie u yueOHO-XUMUUECKUE KOMNEMEHYUU.

B kadecTBe yenHocmublx opuenmupog XUMUIECKOro 00pa30BaHUs BRICTYHAIOT 00BEKThI, U3ydaeMbIe B Kypce XUMHUH, K KOTOPBIM Y 00yJaronuxcst GopMupyeTcst
[EHHOCTHOE OTHONIeHHUe. [Ipu 3TOM BeIyIyIO POJIb UTPAIOT MIO3HABATENbHBIC IICHHOCTH, TaK KaK JAHHBIA y4eOHBIN MpeIMET BXOAUT B TPYIIY NPEAMETOB O3HABATEIHLHOTO [IMKJIA,
TJIaBHAs LIeJTb KOTOPBIX 3aKIF0YaeTCs B M3YYSHUH TPUPO/IBI.

OCHOBY nosHasamenbHbIX YeHHOCMell COCTABIISIOT HAYYHbIE 3HAHUS, HAYYHbIE MeTObI mo3HaHus. [lo3HaBaTeNnbHbIE IEHHOCTHBIE OPUEHTAINH, (POPMHpYEMEIE B ITPOIecce
W3y4YEeHUs] XUMHH, TIPOSBIISIOTCS B IPU3HAHNU:

- IEHHOCTH HAYYHOTO 3HaHMUS, €0 MPAKTHUECKOH 3HAYMMOCTH, IOCTOBEPHOCTH;

- IEHHOCTH XUMHUYECKUX METOJIOB UCCIICIOBAHNUS JKUBON M HEXKUBOU TIPUPOIBI.
Pa3BuTHE MO3HABATENLHBIX [ICHHOCTHBIX OPUECHTAIMH COACPIKAHMS Kypca XMMUH MO3BOJSIET CHOPMHUPOBATH:

- VBOKHUTEIHHOE OTHOIICHHE K CO3UAATEIILHON, TBOPUECKOU JAESTEILHOCTH;

- MOHUMAaHKE HEOOXOAUMOCTH 3I0POBOTO 00pa3a KHU3HU;

- IOTPEOHOCTH B OE€3YCIIOBHOM BBIIOJIHEHUH TIPaBHJI 0€3011aCHOTI0 MCIOIb30BaHMS BEIIECTB B TOBCEAHEBHOMN JKU3HU;

- CO3HATEJIbHBIN BHIOOD OyayIieH MpodhecCHOHATBHOMN IeATEIIBHOCTH.
Kypc xumun o6azaetT BO3MOKHOCTSIMHE 1151 POPMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMEll, OCHOBY KOTOPBIX COCTaBIISIOT Tpoliecc OOIIEHUs, TPaMOTHASI PEYb.
KomMMmyHHKaTHBHBIE IEGHHOCTHBIE OPUEHTALIMH Kypca CIIOCOOCTBYIOT:

- IPaBUJIHHOMY HUCIOJIb30BAHUIO XUMUYECKON TEPMUHOIOTUU U CUMBOJIUKY;

- Pa3BUTHIO IOTPEOHOCTH BECTH JUAJIOT, BBICIYIINBATh MHEHUE ONTIIOHEHTA, y4acTBOBATh B IUCKYCCHUM;

- Pa3BUTHUIO YMEHHS OTKPBITO BBIPAXKATh U apTyMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY 3pPEHUSI.

Pe3ynbTaThl 0CBOCHHMA YU4eOHOI0 MpeaMeTa
Nzyuenne XuMu# B OCHOBHOM HIKOJIE JIa€T BO3MOXHOCTD JOCTHYD CIEAYIONINX PE3YJIbTATOB B HANIPABJICHUH JIMYHOCTHOTO PA3BUTHSI:
-popMupoBaHKe YyBCTBA TOPAOCTH 32 POCCUICKYIO0 XUMHUYECKYIO HAYKY;



-opMupoBaHKE LETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOILECTBEHHOM MPAaKTHKH, a TAKXKE COLUAIBHOMY, KyJIbTYPHOMY,
SI3BIKOBOMY U TyXOBHOMY MHOT'000Pa3HI0 COBPEMEHHOT'O MUPA;
-(opMupoBaHHEe OTBETCTBEHHOTO OTHOILCHUS K YUEHUIO, TOTOBHOCTU M CIIOCOOHOCTH K CAMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBAIMK K O0YUYEHUIO U [I03HAHUIO,
BbIOOPY MpodruTEHOTO 00pa30BaHUs HA OCHOBE WH(OPMAIUH O CYIIECTBYIOMINX MPO(ECCHIX U TMIHBIX MPO(heCcCHOHATBHBIX MPENMTOYTEHHA, 0CO3HAHHOMY ITOCTPOCHHIO
WHIMBUAYaJIbHON 00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOHUMBBIX T03HABATENBHBIX HHTEPECOB;
-(opMupoBaHNE KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIECTBEHHO IOJIE3HOH, ydeOHO-1CCIeI0BaTEIbCKON, TBOPUECKOM U IPYTUX BUAAX NESTEIBHOCTH;
-(opMupoBaHNe MOHMMAaHHUs LIEHHOCTH 30POBOr0 M 6e3011acHOr0 00pasa )KU3HU; YCBOGHHE IPAaBUII MHAWBUAYAIHHOTO U KOJUIEKTUBHOI'O 0€30M1aCHOI0 NMOBEIEHHS B UpE3BbIYAlHBIX
CUTYyalUsX, YTPOXKAIOIINX KU3HU U 3[JOPOBBIO JIIOJICH;
-popMupoBaHue MO3HABATEIBHON W HHYOPMALIMOHHON KYJIBTYPHI, B TOM YHCJIE Pa3BUTHE HABBIKOB CAMOCTOATEIILHON pabOTHI ¢ y4eOHBIMH MOCOOUSIMHU, KHUTAMH, JOCTYITHBIMU
MHCTPYMEHTaMH U TEXHUYECKUMH CPEICTBaMU HH(OPMALMOHHBIX TEXHOJIOTUH;
-(opMupoOBaHHE OCHOB KOJIOTUYECKOTO CO3HAHUS HAa OCHOBE MPU3HAHUS LIEHHOCTH KU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOT0, OEPEKHOTO OTHOILICHHS K
OKpy>Karolei cpene;
-pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKUX 3a[a4, YMEHUS HAXOAUTH aIeKBAaTHBIE CIIOCOOBI IOBEIEHHS U B3aMMOJIEHCTBYS C TapTHEPaMH BO BpeMsl yueOHOW 1 BHEYy4eOHOH
JeSITeIbHOCTH, CIOCOOHOCTH OLIEHUBATH NPOOJIEMHBIE CUTYallU U ONIEPATUBHO NPUHUMATh OTBETCTBEHHBIC PEILICHHS B PA3JIMUHBIX IPOLYKTUBHBIX BUJAX AEATEIHOCTH (yueOHas
MIOMCKOBO-HUCCIIEA0BATENbCKAs, KIyOHas!, TPOEKTHAsS, KPYKKOBAs U T. II. )
MeTanpenMeTHbBIMH pe3yJbTaTaMH OCBOCHHUSI OCHOBHON 00pa30BaTelIbHON POrpaMMBl OCHOBHOTO O0IIET0 00pa30BaHHUs SBISIOTCS:
-OBJIaJICHNE HaBbIKAMH CAMOCTOSITEIIBHOTO MPUOOPETEHNSI HOBBIX 3HAHUH, OpraHU3aluy y4eOHOH JesITeNbHOCTH, IOUCKA CPENCTB €€ OCYIIEeCTBICHHS;
~YMCHUC IUIaHUPOBATH ITYTU JOCTUIKCHUA ueﬂef/i Ha OCHOBC CaMOCTOATCIBHOI'O aHaJIn3a YCJ'IOBI/II‘/'I " CPCACTB UX NJOCTUIKCHUS, BEIAC/IATL AJIbTCPHATHUBHBIC CHOCO6I)I JOCTHUKCHUA L CIIN
1 BBIOMpaTh Hanbosee 3G (HEeKTUBHBIN crIOCc00, OCYIIECTBISATH O3HABATEIBHYIO peIICKCHIO B OTHOILICHUHN JCHCTBUH MO pelIeHHI0 y4eOHBIX U TIO3HABATEIbHBIX 33/1a4.
-yMeHHE IOHUMATh [IPOoOJIeMy, CTABUTh BOIIPOCHI, BEIIBUTATh THIIOTE3Y, JaBaTh ONpPEeTICHUE TOHATHAM, KIacCu(UIMPOBATh, CTPYKTYPHUPOBATh MaTeprall, IPOBOAUTH
IKCIIEPUMEHTBI, ApPT'YMEHTHPOBATh COOCTBEHHYIO TO3ULHIO, ()OPMYIHPOBATHh BEIBOABI U 3aKIFOUCHHUS;
-yMEHHE COOTHOCUTH CBOU JCHCTBHUS C IUTAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOCH JEATEIIbHOCTH B MPOIIECCE JOCTHKEHUS Pe3yJIbTaTa, ONpeAeisiTh CIIOCOObI
JIEHCTBUI B paMKaX MPEUIOKEHHBIX YCIOBUN M TpeOOBaHMA, KOPPEKTUPOBATH CBOM JIEHCTBHUS B COOTBETCTBUH C M3MEHSIOMIEICS CUTyaInei;
-popMupoBaHue 1 pa3BUTHE KOMIETEHTHOCTU B 00JIaCTH HCIIOIb30BAHMSI HHCTPYMEHTOB U TEXHUYECKHUX CPEICTB HHPOPMALIMOHHBIX TEXHOIOTUH (KOMIIBIOTEPOB U IPOTPAMMHOTO
o6ecnequI/I;1) KaK UHCTPYMCHTAJIbHO OCHOBBI PaA3BUTUA KOMMYHUKATHUBHBIX U IMTO3HABATCIIbHBIX YHUBCPCAJIbHBIX y‘Ie6HI)IX HeﬁCTBHﬁ;
-YMCHHUE CO3/1aBaTh, IPUMECHATL U HpeO6p330BBIBaTB 3HAaK U CUMBOIJIbI, MOJICJIN U CXCMbI JJId PCIICHUA y‘-Ie6HI)IX 1 MO3HABaTCIBbHBIX 3a1a4,
-yMEHHE U3BJIEKaTh HHPOPMALIMIO U3 Pa3INYHBIX HCTOYHUKOB (BKJIIOYAsl CPEICTBA MAaCCOBOH MH(OpMAIMY, KOMIAKT-ANCKH y4eOHOr0 Ha3HAaYeHus, pecypchl IHTepHeTa), CBOOOJHO
0JIb30BaThCS CIIPABOYHOM JINTEPATYPO, B TOM YHCJIC U Ha 3JICKTPOHHBIX HOCUTEISAX, COOJII0IaTh HOPMbI MH()OPMAIIMOHHON M30UPaTeIbHOCTH, STHKHY;
-YMCHHUEC Ha IMMPAKTHUKE I10JIb30BATHCA OCHOBHBIMU JIOTUYECKUMU IIpUEMaM, METOJJaMU Ha6JHOI[eHI/I$I, MOACIIUPOBAHUA, O6BHCH€HI/IH, peUICHUA HpO6HeM, IMIPOrHO3UPOBAHUA U JIP.;
-yMEHHE OPraHU30BbIBAaTh CBOIO KU3Hb B COOTBETCTBHH C IIPEACTABICHUSIMH O 30POBOM 00pase )KU3HH, NIPaBax U O0s3aHHOCTSX I'PaKIaHNHA, IEHHOCTSX OBITHS, KYJIbTYPBI U
COLMAJILHOTO B3aMMO/ICHCTBUS;
-YMCHUE BBINIOJHATH [TO3HABATCIILHBIC U MIPAKTUYCCKUEC 3a/laHUA, B TOM YUCJIC IIPOCKTHLIC,
-YMEHHE CaMOCTOSTENIBHO U apTyMEHTHPOBAHO OLIEHUBATH CBOM JICHCTBUS M AEHCTBUS OJHOKIACCHUKOB, COAEPKATEIbHO 0OOCHOBBIBAS MPABUILHOCTD WIIM OIIMOOYHOCTh
pe3yibTaTta u cnocoba AeHCTBHSA, aIeKBaTHO OLICHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PaKTH4YeCKOro MIIM MPeNIoIaraeMoro pacxo/ia pecypcoB Ha pelIeHUe 3aa4uu, a TAKKe
CBOU BO3MOXKHOCTH B JIOCTHXKCHUH IIE€JTH OIIPEJICIICHHOM CII0)KHOCTH;
-yMeHue paboTats B rpyre — 3pPpeKTHBHO COTpYTHIYATh U B3aMMOJICHCTBOBATh HA OCHOBE KOOPJIWHAIIMH PA3JIMYHBIX ITO3UIIUH P BEIPA00OTKE OOIIETro pEelieHHs B COBMECTHON
JesITeIbHOCTH; CIYIIaTh MapTHEPa, (OpMyIHPOBATH U ApIrYMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO MO3HULMIO M KOOPIMHUPOBATH €€ C MO3ULUH NapTHEPOB, B TOM
YHCcIie B CUTyallud CTOJIKHOBEHHSI HHTEPECOB; MPOAYKTUBHO pa3peniaTh KOH(QIMKTH HA OCHOBE yueTa MHTEPECOB U MO3ULHIA BCEX €ro yYaCTHUKOB, IOUCKA U OLICHKH
AIBTEPHATHBHBIX CIIOCOOOB pa3pelieHus KOH(PIUKTOB.

IpeameTnsiMu pe3yiabTaTamMu ocBoeHrss OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl  OCHOBHOT'O 00IIer0 00pa30BaHusl SBIISIOTCS:
-(popMupoBaHye NepBOHAYANBHBIX CUCTEMATH3UPOBAHHBIX IPEACTaBICHUH O BEIIECTBAX, X MPEBPALICHUAX U MPAKTUYECKOM IPUMEHEHUH; OBJIaJICHUE TOHATUIHBIM anmapaToM U
CHMBOJIMYCCKHM A3BIKOM XUMHH,



-0CO3HaHHE 00BEKTHBHO 3HAYMMOCTH OCHOB XUMHUYECKOH HayKH KaK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, XMMHUIECKUX MPEBPALICHUH OpraHnYeCKUX U HEOPTaHUIECKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KHBOH M HEKUBOH MPHUPOBI; YIIyOJieHHE PeACTaBICHUH 0 MaTePHaIbHOM €ANHCTBE MHUPA;

-OBJIa/ICHHE OCHOBAMH XMMHYECKOH TPAMOTHOCTH: CHOCOOHOCTBIO aHAIN3UPOBATh U OOBEKTUBHO OIIEHHBATH )KU3HCHHBIC CUTYALINH, CBA3aHHbBIE C XMMHUEH, HaBbIKaM1 0€3011acHOTO
0OpaIleHns ¢ BEeIeCTBAMH, HCIIOIb3YEMBbIMH B TIOBCEJHEBHOI KHU3HU; YMEHHEM aHAJIM3UPOBATh U INIAHUPOBATH YKOJOTUUECKH OE3011aCHOE TIOBEICHNE B IIETISIX COePEKEHHS
3JI0POBBS M OKPY’KaIOIIEH Cpelibl;

-(opmMHpoBaHUE yMEHHI YCTaHABIMBATH CBSI3H MEX/Ty PealbHO HAOII0JaeMBIMI XUMHYIECKUMH SIBICHUSMH M POLIECCAMH, TPOUCXOIAIIIMI B MUKPOMHUPE, OOBSACHATH NPUIHHEI
MHOT000pa3us BEIIECTB, 3aBUCHMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHS, a TAKXKE 3aBHCUMOCTh IIPUMEHEHHS BEIIECTB OT X CBOWCTB;

-IIPHOOPETEHUS OTIBITa UCTIONIF30BAHMUS PA3THYHBIX METOJIOB N3YyUCHHS BEIIECTB; HAOIIOACHUS 32 UX NPEBPAIICHUSIMH IPY MPOBEACHUH HECIOKHBIX XMMHUYECKUX IKCTIEPUMEHTOB C
UCIIOJIb30BaHNEM J1ab0opaTopHOro 000PYAOBaHUS 1 TPUOOPOB;

-yMEHHE OKa3bIBaTh MEPBYIO IIOMOIIb PU OTPABICHUSX, 0’KOTaX M JPYTHUX TPaBMax, CBA3aHHBIX C BEIECTBAMH U JJAOOPATOPHBIM 000pYIOBaHUEM;

-OBJIaJIeHHE TpHeMaMy paboThl ¢ HH(OpMaNrel XUMUIECKOTo CoJIepKaHusl, PeACcTaBIeHHON B pa3Ho Gopme (B BUAE TeKcTa, popMy, rpad kOB, TAOIMYHBIX JaHHBIX, CXEM,
tdotorpaduii u ap.)

-CO3JIaHNe OCHOBHI IS (HOPMUPOBAHUS MHTEPECA K PACIINPEHHIO M YIITyOJICHHIO XUMUYECKUX 3HAaHUH M BBIOOpA XMMHH KaK MPOQHIBHOTO MTPEAMEeTa P epexoe Ha CTYNeHb
cpemHero (IoJIHOTO0) 00IIero 00pa3oBaHus, a B JAIBHEHIIIEM U B Ka4eCTBe cephl CBOE MPO(ecCHOHATHHON IeATEIbHOCTH;

'q)OpMI/IpOBaHI/IC HpeILCTaBJ’IeHHﬁ 0 3HAYECHHU XUMHUUYECKOU HAaYyKH B pCIICHUHU COBPEMEHHLIX OKOJOTHYCCKUX HpO6JICM, B TOM 4YHMCJIC B IPCAOTBPAIICHUN TCXHOTCHHBIX U
JKOJIOTHYECKUX KaTacTpod.

OCHOBHBIE TEXHOJIOTHH 00yYeHHS:

[Mporpamma kypca « XUMHN» TIOCTPOCHA HAa OCHOBE CIIMPAIbHOM MOJENH, MPEeAyCMaTPUBAIONICeH TIOCTEIEHHOE Pa3BUTUE U YIITyOJIeHHE TEOPETUIESCKUX TIPEACTaBICHHUN TPH
JMHEHHOM O3HAaKOMJICHUH C SMIIMPUYECKUM MATCPUAIIOM.

TecTsl, caMmocTosATENBEHBIE pa00Ta, KOHTPOJIBHBIE PAOOTHI, YCTHBIH OIIPOC, 3aIUTa MPOEKTA.

[peobnanarommu popMaMu TeKyIero KOHTpoist YVY /] SBISIOTCS caMOCTOSITENbHBIE U KOHTPOJIBbHBIE Pa0OThI, pa3InYHbIe TecTOBbIe (hOpMBI KOHTpOIISL. [IpomMexyTouHast
aTTecTauys MPOBOAUTCS COTJIACHO JIOKAIBHOMY aKTy 00pa30BaTEeIbHOIO YUPEkKACHHUS B (POpMe KOHTPOJIBbHBIX padoT, 3a4€THBIN ypOK — B (hOpME TECTUPOBAHMS — B KOHLIE TOJa.

ConepxaHye mporpaMMbl HOCUT pa3BUBAIOIIMi xapakTep. s oprannzanuy npouecca 00yueHHs UCTIONb3YIOTCS OCHOBHBIE TEXHOJIOTUH 00yUEHHS: TUYHOCTHO-

OpPUEHTHPOBAHHbIE TEXHOJIOTUH, HHTEPAKTUBHBIE TEXHOJIOTHH, UCCIIEI0BATENBCKIE METOIbI, IPOEKTHBIE METO/IbI, UTPOBBIE TEXHOJIOTHH, KEHC METO/.

Jlornyeckue cBsI3M npeaMera «XMMHSD» € OCTAJIbHBIMH MpeaAMeTaMu y4e0HOro IJiaHa:
B mporpaMMe y4unuThIBaeTCS peann3aiis MesKMpeaAMeTHBIX CBs3eil ¢ Kypcom ¢usuku (7 kimacc) u 0Monoruu (6-7 Kiacchl), i 1aeTcs 3HAKOMCTBO CO CTPOSHHEM aToMa, XUMHYECKON
opraHusalmei KJIETKH U TpolieccaMu oOMeHa BeniecTB. [[1aHupoBaHre BKIIOYAET pealH3alldio MEXIIPEIMETHBIX CBS3eH XUMHH C KypcaMu: QHU3WKH, OWOJIOTHH, Teorpadud,
9KOJIOTMH B COOTBETCTBYIOIIMX TeMax YPOKOB B 9 kiacce.

IKoJiorus PDuzuka BuoJiorus I'eorpadus
XemodoOus, CtpoeHue aToma Xumudeckast MecTopoxaeHus
XeMOQHITHSL. (SLIpO, DIIEKTPOHBI). OpraHu3anus KICTKU MOJIC3HBIX UCKOITAEMBIX
Pemenue Baxneiimme (opranuveckue MUpa, PETHOHA, CTPAHBI.
TJI00ATBHBIX OTKPHITHS B (DU3HKE. BEIIECTBA, MUHEPAIIBI, YcnoBust cpespl; TOYBHI.
PErHOHAIbHBIX, DJIEKTPOHHBIH, KJIETYATKA). Atmocdepa. ['napocdepa.
JIOKAJILHBIX TMPOOJIEM. | aTOMHO-CHUIIOBOM OOMEH BelIecTB. MusnepanbHOe U
BbezorxoaHbie MHUKPOCKOITBI. Karanus. OpPraHUYECKOEe ChIpPhE.
texHosorun. Oxpana | SlnepHbIii peakTop. Yenosek u Xumuueckas
aTMocdepsl, Cunbel B mpupoJe. OKpyJKarommasi cpeja. MIPOMBITIJICHHOCTh
TUIpOcdepsl, MOYBEI. dorocuHTeE3 . (Metamryprus,
XUMUYECKHE He(renepepaboTKa,
3arps3HEHMSL. nepepaboTKa rasa, yris,




THJIPOMETAILTYpTrus,
MIPOU3BOICTBO
MHHEPaJIBHBIX YI0OpeHNH,
MaITHHOCTPOCHHE ).

MecTto npegmeTa B y4eOHOM IJIaHe

Pabouas nporpamma paspaborana B cooTBeTCTBUH ¢ OCHOBHO# 00pa3oBaTeNbHOM IPOrpaMMoii ocHOBHOTO o01iero oopasoanus MBOY Epodeerckas OOILLL.

Hannas mporpamma paccuntana Ha 1 rog — 9 kimace. Obmiee umcno y4ueOHbIX dacoB B 9 kimacce — 68 (2 9 B HeZemo).

Pabouas mporpamma coctaBieHa Ha 67 4acoB B CBSI3W C TE€M, UTO 8 MapTa SBISETCS MPa3qHAYHBIM JHEM.

Conepxanue

Pa3znen 1. MHoroo0pa3ue XUuMHYeCKHX peaKIuii
Tema 1. Kinaccupukamusi XAMUYECKHX peakIuii
Peakuun: coerHeHMsI, pa3IoKeHuUs, 3aMeleHus, oomeHa. Crenenp okuciaeHusl. OKHCIUTENbHO- BOCCTAHOBUTENbHBIE peakini. OKHUCINUTENb, BOCCTAHOBUTEIb, TPOLIECCH
OKHCIIeHHUs1, BOcCTaHOBJIeHHUs. CoCTaBJIeHNE YPaBHEHUH OKHCIUTENFHO-BOCCTAHOBUTENBHBIX PEAKIIMH € MOMOIIBIO METO/Ia AIEKTPOHHOTO OalaHca.
TenmoBbie 3P PEKTH XUMIUYECKUX PeaKIUiA. IK30TEPMUUECKUE H YHIOTEPMUIECKIE peakni. TepMOXIMIYecCKue ypaBHEHHUS. 3aKOH COXpaHEHHS U MPEBpAIleHUs SHEPTUH.
PacyeTsl 10 TEPMOXUMHUYECKUM YPABHEHHUSM. CKOpOCTh XUMHUYECKUX peakiuii. DakTophl, BIUSIONINE HA CKOPOCTh
XUMUYecKHX peakuuil. [lepBoHavanbHble npeacTaBieHus o katanuie. O0paTumMble peakiun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.
Tema 2.XumMu4YecKHe peaKlMy WAYIINE B BOAHBIX PacTBOPax
CymHOCTb Mpolecca 3MEKTPOIUTHIECKON JUCCOLMALMU. DIIEKTPOIUTHI U HEIEKTpoauThel. Monsl. KaTuonsl u aHnoHBL. ['uapaTHas Teopus pacTBOPOB. DIEKTPOIUTHUECKAS
JMICCOLMAIMSI KUCIIOT, OCHOBaHMIA, coseil. CralOble M CHIIbHBIE 3JIeKTpOoauThl. CTeleHb qucconuanyy. Peakiimn noHHOTOo oOMeHa. Y CIIOBHS IPOTEKaHUs peakiuii 0OMeHa JI0 KOHIIA.
XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHnv4CCKUux COGZII/IHGHI/Iﬁ B CBC€TC HpCI[CTaBJ'IeHI/Iﬁ 06 3H€KTpOHI/ITI/I‘IeCKOI\/'I Jucconmran U1 OKUCINTCIIbHO—BOCCTAHOBUTCIIBHBIX
peakuusx. [lonsitue o ruaposuse conei.
Tema. Hemeransl -
OO61as XxapakTepUCTHKa HEMETAIJIOB 110 MX MOJI0KEHHIO B MTEPUOANYECKON cucTeMe XuMHuUYeckux aneMeHnToB .M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS B MIEPHUOIAX U TPYTIAx
(hM3HUECKUX ¥ XUMUYECKUX CBOWCTB TPOCTHIX BEMIECTB, BHICIIMX OKCHJIOB M KHCIOPOJ] COJEPIKAIINX KUCIOT, 00pa3zoBaHHbIX Hemetauiamu |-111 mepromos. Bogopoaasie
COEJIMHEHVSI HEMETAIUIOB. VI3MeHeHne KUCIOTHO-OCHOBHBIX CBOHCTB BOJIOPOTHBIX COETUHEHUI
Tema 3. I'ajoreHsl
Hewmeramnsl. ["anorenst. [lonoxxeHne B meproANYECKON CUCTEME XMMHUYECKUX AIEMEHTOB, CTPOSHHE UX aTOMOB. Haxoxnenue B mpupojae. Ousndeckrne 1 XUMUYECKHAE CBOMCTBA
raoreHoB. [lorydenue u mpuMeHeHue ramoreHoB. Xiop. Ou3ndeckne U XuMUIecKne cBovictea xiopa. [Ipumenenue xiopa. Xmoposogopon. dusnueckue cBoiicta. [lomydenue.
ConsiHast KHCJIOTA U ee conr. KauecTBeHHast peakiius Ha XJI0puJ — HOHBI. Pacro3HaBanue XJIOpUIOB, OPOMUIOB, HOTUIOB.
Tema 4. Kucaopoa u cepa
[lonoxeHne B NEpUOJMUYECKON CHCTEME XUMHUYECKHUX 3JIEMEHTOB, CTpOeHUE uX atoMoB. Cepa. Asorponus cepsl. Puznueckue u XuMuueckre cBoricTBa. HaxoxaeHue B mpupoe.
ITpumenenne cepbl. CepoBoaopoz. CepoBoaOpoaHAsS KHCIOTa U ee con. KauecTBeHHas peakuust Ha cynbdua- woHel. Oxkcun cepsl (1V). CepHas xucimora. XuMUYeCKHe CBONCTBA
pa30aBiIeHHON 1 KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI. KauecTBeHHAs peakiiyst Ha Cyab(aT- HOHBI. XUMUYECKHE PEaKIIHH, JIEKAIINEe B OCHOBE MTOJIyUYeHHUs] CEPHOW KHCIIOTHI B
MPOMBINIUIEHHOCTH. [I[puMeHeHne CepHOI KUCIOTHI.
Tema 5. A3ot u ¢ocdop
[TonoxxeHre B MEpHOIUIECKOI CHCTEME XUMHUYECKHX 3JIEMEHTOB, CTPOEHHE UX aTOMOB. A30T, (U3NYECKHE U XUMUYECKIE CBOICTBA, ONydeHHe U ipuMeHeHne. KpyroBopot a3ora B
npupojie. AMMuak. @U3n4ecKue U XUMHUYECKHE CBOMCTBA, OIy4YeHHe, NpuMeHeHne. Cou aMMOHUS. A30THasi KUCIIOTa U €€ cBOicTBAa. OKUCIUTENbHBIE CBONCTBA a30THOW KHUCIIOTHI.
[lony4yeHnue a30THOM KHCIOTHI B 1a0OpaTopuy. XMMUUECKUE PEAKLINH, JekKale B OCHOBE MOIy4Y€HHs a30THOM KUCJIOTH B IPpOoMbILuIeHHOCTH. [Ipumenenne. Comu. A30THbIE
ynobpenus. ®ochop. Amnorponusi. Puznyeckue u xumudeckue cBoiictsa. Oxenp pocdopa (V). DocdopHas KucaoTa, €€ COMU U YA0OpEHHUSL.
Tema 6.Yriepoa u KpeMHHUii.



[TonoxxeHre B mepuoIMIECKON CUCTEME, CTPOCHHE aTOMOB. YTIepo. AmutoTpornus. Ou3ndeckne U XUMUIECKUE CBOHCTBA yriiepoaa. AjcopOrus. YrapHsblid ra3. Y TJICKUCIBIN Ta3.
YronpHas kucnorta U ee conu. KauecTBeHHas peakiiust Ha kapOoHat — noHbl. Kpyrosopot B pupoje. Kpemunii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. CTekIo.
IlemenT.
Tema 7. Metanibl
[TonoxkeHre B MEPUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. MeTanueckas CBs3b. DU3ndecKkue CBOMCTBA. Pl akTUBHOCTH METAJIOB. CBOMCTBA MeTauioB. OO0Ime criocoObt
nomydeHus. CrmaBel MetainioB. enounsie metamsl. [lonoxenne B meprnoandeckoit cucreMe, crpoeHre atoMoB. dru3ndeckne n XUMHYecKue cBoMcTBa. [IpuMenenme.
Haxoxnenue B npupoe. [llenouHo3eMenbHble MeTalIbI. [lofiokeHre B MepUOANYECKON cUCcTeME, CTpoeHrue atToMoB. dusnyueckue M XUMUYECKHe cBoiicTBa. IlpuMeHneHue.
Haxoxnenue B mpupoae. Maruuii u KaabIuil , UX BKHEUIINE coeuHeHHs. JKeCTKOCTh BOMIbI U CIIOCOOKI e¢ ycTpaHeHus. AmoMunuii. [lomoxxeHne B MEpHOAMYECKON CUCTEME,
cTpoecHue aToMOB. Du3nueckue W XuMuUdeckue cBoiicta. [Ipumenenne. Haxoxaenue B mpupojie. AM(OTEpHOCTh OKCHIIA M THAPOKcH A amoMuuns. JKene3o. [lonoxxenue B
MEePUOJUYECKON CUCTEME, CTpoeHue aToMoB. du3nueckue M xumudeckue cBoiictBa. Ilpumenenue. Haxoxenue B mpupojie. BaxxHeiime coefMHEHUS Kee3a: OKCU/IbI,
runpokcuasl U conu xenesa (I1) nxenesa (111). KauectBennas peakuunst Ha HOHBI.
Tema 8. IlepBonavasibHble NpPeACTABJIEHUSI 00 OPraHUYeCKUX BellecTBAX
[Ipenmer opranmdeckoit xummn. Heopranndeckie u opraHndecKie COeNMHEHHs. YTIEPOI — OCHOBA XKHU3HHU Ha 3eMiie. OCOOEHHOCTH CTPOEHUS aToMa yIiepo/ia B OPraHUnIEeCKIX
coeMHEeHMsIX. YrieBonopoasl. [IpenensHble yriieBogopoasl. MeTaH, 3TaH, nponad. CTpyKTypHBIE (hOPMYITBI YTIEBOIOPOAOB. | OMOIOTHYECKHI PSi IPENENbHBIX YTIIEBOIOPOIOB.
I'omosioru. ®uznyueckue 1 XUMUYECKUE CBOMCTBA NPEIEIbHBIX YTIEBOJ0POA0B. Peakiiuu ropenue u 3amelienus. Haxoxnenue B npupoje. [Ipumenenue.
HemnpenensHbie yriieBogopoabl. DTUICHOBBIN Psii HEMIPEACIbHBIX YTIIEBOAOPOI0B. DTIicH. OU3nUecKue U XUMUIECKHUE CBOMCTRA dTHIEHA. Peakuus mpucoeTuHeHusI.
KauectBennsie peakuuu. Peakuusa nonumepusanuu. [lonustunen. [lpuMenenne sTuineHa. ALETUICHOBBIN Psii HENPEACIbHBIX YTI€BOAOPO10B. AneTiiieH. CBOMCTBA alleTUIICHA.
[Tpumenenue. [IpousBoaHbie yriieBoaopoaoB. Kpatkuii 0030p OpraHMYECKUX COCIUHEHHMIA: OJTHOATOMHBIE CITUPTHI, MHOTOATOMHBIC CITUPTHI, KAPOOHOBBIC KUCIIOTHI, CII0KHBIC
3(UPBI, JKUPBI, YTIIECBOJIbI, AMUHOKHUCIIOTHI, O€KU. Ponb OeiikoB B opranusmMe. [1oHATHE 0 BBICOKOMOJIEKYJISIPHBIX BeliecTBaX. CTPyKTypa MOJUMEPOB: MOHOMEP, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb NoJUMepu3aund. [1ou3TuneH, MOMUnponuieH, NOJUBUHUIXIOPU/L.

TemaTnueckoe IVIAHUPOBAHME

TeMaTH4eckoe NJIAHUPOBAHHUE | XapaKTepuCTHKA OCHOBHBIX BUIOB JIeTeJbHOCTH YYCHHKA
Tema 1.Knaccupukanus XuMHYeCKUX peaKkuuii- 7 yacos
1. Knnaccuduxanus XuMHYECKUX PEaKLUi: pEeaKIuy COSIUHEHUS, Pa3IOKEHHS, KnaccudunupoBaTb XuMHYECKHE PEAKIHH.
3aMeleHus], oOMeHa. [IpuBOANTE MPUMEPHI PEAKIIUH KaXKIOTO TUTIA.
2. OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. Pacnio3HaBaTh OKHUCINTENHFHO- BOCCTAHOBUTEIBHbIE PEAKIINN.
3. TerutoBbie 3pPexThl XUMUYECKUX pEaKInii. OmnpenemnsTh OKUCIUTEb, BOCCTAHOBUTEIB, IPOIECC OKUCICHHSI, BOCCTAHOBJICHUS.
4. CkopOoCTh XUMHYECKUX PEaKIHH. HaOmonats 1 onichIBaTh XMMHUYECKHE PEAKIMH C TIOMOIIBIO €CTECTBEHHOTO A3bIKa M S3bIKA XUMHHU.
5. [IpakTuyeckast padora 1. M3y4ueHne BIUSHUS YCIOBHH TIPOBEICHUS HccnenoBaTh yciaoBUsl, BAUSIOUIME HA CKOPOCTh XUMUUECKON PEaKLIMHU.
XMMHYECKOH PEaKIMK Ha €€ CKOPOCTb. OnuceIBaTh yCI0BUS, BIUSIOMIAE HA CKOPOCTh XUMHUYECKON PEAKIUH.
6. O6parnumble peakiyy. [IoHATHE 0 XUMHIECKOM PaBHOBECHH. [TpoBoanTh rpynIoBBIC HAOIIOICHNS BO BPEMS IIPOBEICHHS JEMOHCTPALMOHHBIX OIIBITOB.
7. Pemenue 3agau. Y4acTBOBaTh B COBMECTHOM OOCYKJCHUH PE3YJILTATOB OIBITOB.
JemMoHcTpanum. CocTaBaTh TEpPMOXUMHYECKHE YPABHEHUS PEAKIUIL.
IIpuMepsI 3K30 U IHAOTEPMUYECKUX peakuuil. BzanmonelicTBue uHKa ¢ BbIYUCIIATE TEIIOBOM 3PPEKT peakiuy M0 €€ TSPMOXUMHUYCCKOMY YPABHEHHIO.

COJIIHOM U YKCYCHOH KucioTamu. BzaumonelicTBue rpaHyIMpOBaHHOIO LIUHKA U
[IMHKOBOM MBUTH C COJISTHOU KuciaoToi. Bzaumoneticteue okcuna meau (1) ¢
CEpHOH KUCJIOTOM pa3HOM KOHLEHTPALUU IIPY Pa3HbIX TeMIiepaTypax. 'openue
yIJIsl B KOHIEHTPUPOBAHHOM a30THOM KUc0Te. 'opeHue cepbl B pacIuIaBIEHHOM
CeJMTpeE.

PacuerHnsble 3amaun.

Beruncnenne no TepMOXUMHYECKUM YPAaBHEHHSM PEaKIUil.

Tema 2.XuMHuecKHe peaki B BOAHBIX PACTBOPax-7/ 4acoB

1 CymHocTs npouecca 3JIeKTPOIIMTHIECKON TUCCOIMAIINH. O0001maTs 3HaHUS O pacTBOPax

2. JTuccoumanust KUCJIOT, OCHOBAHHM, COJIEH. [TpoBoanTh HaOMIOEHNUS 32 IOBEICHHEM BEIIECTB B pacTBOpax

3. CnaOble ¥ cuibHBIE 3JIEKTPOINTHL. CTEeneHb JUCCOIHAIIH. DopMyIUpPOBATh ONPENEIEHUS MOHITUN «IJIEKTPOJIUTY, KHEINEKTPOIHUTY,




4 Peakuu WOHHOTO OOMEHA U YCJIOBHS WX MPOTCKAHUSI.

5. I'maponus coneii.

6. Xumuyeckne cBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHX COCIMHEHUH B
CBETE MPECTABICHUH 00 EKTPOIUTHYECKOH AUCCOMAIIMN 1 OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIUSX.

7 IlpakTnyeckasi padora 2. Pemenne SKCriepuMEeHTABHBIX 3a/1a4 110 TeMe
«CBoiicTBa KHCIIOT, OCHOBAHUH, COJICH KaK DJIEKTPOIUTOB.

8. KonrpoJubnas padora mo Temam 1 u 2.

JemoHcTpanuu. VicribiTaHre pacTBOPOB BELIECTB HAa MIEKTPHUUCCKYIO
IIPOBOANMOCTS. /IBIKEHNE HOHOB B 3JIEKTPUIECKOM TIOJIE.

JlaGopaTopHble onbITHI. Peakiim oOMeHa MEXIy pacTBOPAMH HIICKTPOIUTOB.

«QIIEKTPOIMTHYECKAS AUCCOLUALINS»
KoHkpeTn3npoBarh MOHATHE KHOH»

O0001maTh OHATHE «KATHOHY», «AHUOH»

HccnenoBaTh CBOKWCTBA PACTBOPOB 3JIEKTPOJIUTOB

OmnuceIBaTh CBOICTBA BEIIECTB

Colutonath ImpaBuila TEXHUKH 0€30I1aCHOCTH. XapaKTepHU30BaTh YCIOBUS TEUCHHS pEeakiuii B pacTBOpax
OmnpenensaTs BO3MOXKHOCTb NPOTEKAHUS Peaklii HOHHOTO OOMeHa

ITpoBoanTh rpynmoBsie HAOIIOACHUS BO BPEMS OIIBITOB

OO6cyxnaTh pe3ynbTaThl

OOBACHATH CYITHOCTh PEaKIUii HOHHOTO OOMEHa

Pacro3HaBaTh peakiuu HOHHOTO 0OMEHa

CocTaBisITh HOHHBIC YPAaBHEHUS PEaKIMH

CocTaBisITh COKpallleHHbIe HOHHBIC YPaBHEHUS peaKLuii

Tema 3. I'ajorennl- 5 yacoB

1. XapakTepucTuka rajJoreHoB.

2. Xop.

3. XJ10poBOAOPOA: MOTY4YEHUE U CBOMCTRA.

4. ConsiHast KMCJIOTa U €€ COJH.

5. IlpakTndeckast padora Ne3:«llomydeHue CONISHON KUCIIOTHI U U3yUCHHE €€
CBOICTBY»

JdeMoHncTpaumu.

®uznueckue cBoiicTBa rajoreHoB. [lomydeHue XJI0poBOAOpOIa U paCTBOPEHHE
€ro B BOJIC.

JlaGopaTopHble ONBITHI. BrITecHEHNE TaTOreHaMu ApyT JpyTra W3 pacTBOPOB HX
COEIMHEHUH.

XapakTepu30BaTh raIOTCHBI HA OCHOBE UX TMOJIOKCHUS B MEPUOAMICCKON CUCTEME U OCOOCHHOCTEH
CTPOCHUS UX aTOMOB.

OOBACHSITH 3aKOHOMEPHOCTH M3MECHEHHSI CBOMCTB I'aJIOTCHOB C YBEIHMUYCHHEM aTOMHOI'O HOMeEpa.
OnuchIBaTh CBOWCTBA BEIICCTB B XOJIC JIEMOHCTPAIHOHHOTO U JJa00OPaTOPHOTO SKCIICPUMEHTA.
Co0ro1aTh TEXHUKY 0€30macHOCTH. Pacrio3HaBaTh OMBITHBIM IyTEM COJISIHYIO KHCIIOTY U €€ COJIH,
OpOMU/IBI, NOTUIBI.

Hcnonb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUSI B IPAKTHIECKOM ICATEIBHOCTH U B TOBCETHEBHON
JKH3HU C [eTIbI0 0€3011aCHOT0 00pAIlIEH s C BEIIECTBAMH U MaTepHAaIaMH U SKOJIOTHIECKH PAMOTHOTO
MOBE/ICHHSI B OKPYKalolleit cpeze.

BBIUUCIATE MACCOBYIO JIOIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE.

Tema 4. Kucsaopon u cepa — 7 4acos.

1. XapakTepucTiKa KHCJIOpPOIa U CEpHI.

2. CBoiicTBa U NPUMEHEHUE CEPHI.

3. CepoBogopoa. Cynshuasl.

4. Oxcun cepsl (1V). CepHucras Kuciora.

5. Okcup cepsol (VI). CepHast KucioTa u e Comu.

6.IlpakTnyeckas padora 4.

Pewrenne skcriepuMeHTaIBHBIX 33/1a4 10 TeMe « Kucnopon u cepa»

7. Penienuie pacueTHBIX 3a/1a4.

JemoHcTpanuu. AjutoTponHbsle MoauduKayy cepbl. OOpasibl TPHPOIHBIX
CyImb(pUIOB U CYTH(PATOB.

JlaGopaTopHblie ONBITHI.

O3HakoMJIeHHE ¢ 00pa3laMy Cepbl U €€ MPUPOTHBIX COSTMHEHHH.
KauecTBeHHble peakiuy Ha cysb(UI-, CYIbOUT-, U CyIb(aT- HOHBI B paCTBOPE.
PacuyerHsble 3axaun.

Brruucnenus 1mo XuMH4eCKUM YpaBHCHUAM MACCHI, 061)eMa, " KOJIH4YECTBA
BEILIECTBA OJIHOI'O U3 MPOJYKTOB PEAKIMHU 110 Macce UCXOIHOTO BEIIECTBa,
00beMy HITH KOJIMUECTBY BEIIECTBA, COJCPIKAILETO OMPEACICHHYIO OO
IIPUMECEH.

XapaxTepu3oBath 31eMeHTHI |V A Tpymbsl Ha OCHOBE MX MOJIOXKEHHS B Ieprouueckoi cucreme .M.
Menzeneea. I ocoOeHHOCTEH CTPOCHNUS UX ATOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHs cBOMCTB |V A Tpymnmsl o nepuoay u B A rpynmnax.
XapakTepHu30BaTh aJULIOTPOIHIO KHCIOPOa U Cephl Kak OJHY M3 MPHYUH MHOT000pa3us BELIECTB.
OmnuceIBaTh CBOWCTBA BEILIECTB B X0/1€ IEMOHCTPAI[HOHHOTO U Ja00PaTOPHOTO HKCIIEPHUMEHTA.
Cobmto1aTh TEXHUKY 0€30MaCHOCTH.

Oxa3pIBaTh MEPBYIO MOMOIIb IIPU OTPABICHUH, 0’KOTaX U TPaBMax, CBA3aHHBIX C PEaKTUBAMH U
nmabopaTOPHEIM 000y IOBaHUEM.

OmnpenensaTs NPUHAAIECKHOCTD BELIECTB K ONPEEICHHOMY KIIacCy COCIMHEHHH.

ComocTaBnsATh CBOMCTBA pa30aBIeHHON M KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI.

3anuceIBaTh YPaBHEHUS PEAKIUNA B JIEKTPOHHO-MOHHOM BH/IE.

Pacrio3HaBaTh OIBITHBIM IIyTEM PAacTBOPHI KHCIIOT, CYJIb(GHIBI, CyIbQUTHI, CyTbdaTHL.

Hcnonp3oBaTh NpuoOpEeTEHHbIE 3HAHUS M YMEHUsI B IPAKTHYECKOW IS TENbHOCTH U ITOBCEHEBHOM
JKHU3HH C IIeThI0 0€30ITacHOCTH 00paIeHus ¢ BeIEeCTBAMU M MaTepHalaMH U 3KOJOTHYECKH IPaMOTHOTO
MTOBEJICHUS B OKpY’Karommiel cpesie.. BEIYuCIaTe 0 XUMHUYECKAM YpaBHEHHUSM Maccy, 00beM, U
KOJIMYECTBO BEIIECTBA OJJHOTO M3 NMPOIYKTOB PEAKIMU TI0 Macce MCXOIHOTO BEIIeCTBa, 00bEMY WIIN
KOJINYECTBY BEIIECTBA, COIEPIKAIIETO ONPEACTIEHHYIO JIOI0 MpuMeceil. [ 0TOBUTh KOMIIBIOTEPHBIE
MIPE3CeHTAINH 110 TEME.

Tema 5. Azor u docdop — 9 yacos.

1. Xapakrepuctika a3ota u ¢pochopa. Pu3ndeckne 1 XUMHIECKHE CBOHCTBA

| XapakTepHu30BaTh IeMEHTH V A rpynmnsl Ha OCHOBE WX MOJIOXKEHHUS B meproandeckoit cucreme ..




a3orTa.
2. AMMHuax.

3. IpakTHyeckasi pagora 5.

ITonyyenne ammuaka U U3yuye€HHUE €TO CBONCTB.

4. Conu aMMOHHSL.

5. A3oTHas KucCIIoTa.

6. Couu a30THOI KHUCIIOTEL.

7. ®ocdop.

8. Oxcun pocdopa (V). PochopHast KHCIOTa, €€ COIH.

Jdemoncrpauuu. [Toxydenne amMuaka u ero pacTBopeHue B Boje. OOpa3ifsl
MIPUPOIHEIX HUTPATOB | (ochaTos.

JlabopaTopHblie ONBITHI.

BzanmojeiicTBue coieit aMMOHHS CO IEI0YaMu.

MenzeneeBa 1 0COOEHHOCTEH CTPOCHHS UX aTOMOB.

OOBSICHATH 32aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB V A- TPYIIIBI 110 IEPHOLY U B A rpymmnax.
XapaxTepH3oBath ajuoTponuio Gocdopa Kak OHY U3 IPUYMH MHOTO0OPA3Usl BEIIECTB.

OmnuceIBaTh CBOICTBA BEIIECTB B X0/I€ AEMOHCTPALIMOHHOTO U J1aOOPaTOPHOTO AKCIIEPUMEHTA.
ColutoaTh TeXHUKY 0€30MacHOCTH.

Oxka3pIBaTh NEPBYIO MOMOIIb IIPU OTPABICHUH, 00KOTaX U TpaBMax, CBA3aHHBIX C PEaKTUBAMU U
71a00paTOPHEIM 000PYIOBaHHEM.

YcraHaBIMBaTh MPUHAIICKHOCTD BEIIECTB K ONPENCICHHOMY KIIacCy COCIMHEHHH.

ComocTaBnsaTh CBOMCTBA pa30aBIieHHON M KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI

CocTaBisiATh ypaBHEHUS CTYIICHYATOH JUCCOIMAITIH Ha TpuMepe GochOpPHOI KHCIOTHI.

3amuceIBaTh YpaBHEHUS PEaKIUi B 3JIEKTPOHHO-MOHHOM BHJIE.

Pacmo3HaBaTh ONBITHBIM IIyTEM aMMHAK, PACTBOPBI KUCIOT, HUTPAT- U (pocdaT- MOHBI, HOH aMMOHHUS.
Hcnonb30BaTh NpHOOPETEHHBIE 3HAHMS M YMEHHS B IPAKTUUECKOM JIEATEIbHOCTH M TIOBCETHEBHOM
YKHM3HU C 1IeJIbI0 0€3011acHOCTH 00paIleHus C BEIIECTBAMH U MaTepHalaMH U SKOJIOTHYECKU IPaMOTHOTO
TIOBEJICHUSI B OKPY KaIOILEel cpeie.

BrruncnaTs MaccoByIO I0JIIO BEIIECTBA B pacTBOPE.

[onp30Bathes HHGOPMAIHEH U3 APYTHX KCTOYHUKOB JIS MIOATOTOBKH KPATKUX COOOIIeHUH. ['0TOBUTH
KOMIBIOTCPHBIC MPE3CHTAIUU T10 TEME..

Tema 6. Yriepoa n kpemumuii — 9 yacon

1. XapaxrepucTuka yrieposa M KpeMHUS. AJUIOTpomnus yriepoaa.

2. XuMu4eckre CBOMCTBa yriiepoaa. AncopOouus.

3. Oxkcupn yraepona (1) - yrapHsrii ras.

4. Oxcup yrinepona (1V) - yriekucisiii ra3. 5.YronapHas KHCIOTa U €€ COJH.
Kpyrosopor B npupoze.

6. IIpakTuyeckas padora 6. [Tonydyenue okcuna yraepozaa (1V) uszyqenue ero
cBolicTB. PacniozHaBanue kapOOHATOB.

7. Kpemunii. Oxcun kpemuusi(1V).

8. Kpemuuenas kuciora u e€ conu. Crekio. LlemeHT.

9. KonurpoabHas padora no reme «Hemeranms».

JemoHcTpanuu. Moaenu KpUCTAIMYECKUX PEIIeTOK ajaMasa U rpadura.
O06pas1pl IPUPOTHBIX KapOOHATOB U CHIIUKATOB.

JladopaTopHble onbIThl. KauecTBeHHas peakus Ha yIJIeKUCIbIN ras3.
KauecTBeHHas Ha kKapOOHAT — HOH.

PacyerHble 3axa4n. BoraucneHus Mo XuMHU4IecKUM ypaBHEHHSIM Macchl, 00beMa,
WJIN KOJIMYECTBA OJJHOTO M3 MIPOIYKTOB PEAKIMH 10 MAacCce MCXOAHOTO BELIECTBa,
00beMyY MM KOJIMYECTBY BEIIECTBA, COAEPIKAIETO ONPEICICHHYIO OO
IIPUMECEH.

XapakTepu3oBaTh 1eMeHTHI |V A rpynmnsl Ha OCHOBE UX TOJNOXKEHUS B Iepruoudeckoil cucreme J[.1.
MemnneneeBa. I ocobeHHOCTEH CTPOSHUS X aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH H3MEHEHU cBOMCTB |V A Tpymmsl o mepuoay u B A rpymnmnax.
XapakTepHu30BaTh aJUIOTPOIHIO YIIIepoia Kak OAHY U3 MIPUYNH MHOTO0OPa3Hs BEIIECTB.
OmnwucheBaTh CBOWCTBA BEUIECTB B XO/IE IEMOHCTPAIIIOHHOTO ¥ J1a00PaTOPHOTO AKCIIEPHUMEHTA.
Co0nroaTh TEXHUKY 0€30I1aCHOCTH.

Oxa3bIBaTh NEPBYIO IOMOIIIb

OnpenensiTh NPUHAAIE)KHOCTD BEIIECTB K ONPEICIICHHOMY KIIaCCy COeTMHEHUH.

ConocTaBisiTh CBOMCTBA OKCUOB YIIepoaa U KPEMHHUS

3anuceIBaTh ypaBHEHUS PEaAKITHA

Pacno3HaBaTh ONMBITHBIM MTyTEM YTJIEKUCIBIN ra3, KapOoHAT - HOHBI.

Hcnonb30Bath MpHOOpETEHHBIE 3HAHUS M YMEHUS B TIPaKTUKe. BHIYUCIEHUS IO XUMHUYECKUM
YpaBHEHHSM Macchl, 00beMa, HTH KOJIHYECTBa OJJHOTO M3 MPOAYKTOB PEAKIIMU 0 Macce MCXOTHOTO
BEIIEeCTBAa, 00BEMY HITH KOJHMUYECTBY BEIIECTBA, COACPIKAIICTO ONPEISIICHHYIO JTOITI0 IPUMECEH.
I'oTOBUTH KOMIIBIOTEPHBIC IPE3CHTAIUH.

Tema 7. MerayLinl - 14 yacos

1. XapakTepucTHKa METAJLIOB.

2. Haxoxaenue B Mpupoe U 001THe CIIOCOOBI MOJTYICHHUS.

3. XuMmuueckue CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUH PsiJ| HANPSDKEHU I
METaJLJIOB.

4. CrinaBbl.

5. IllenoyHbIe METAILIBI.

6.Marnwuii. IllenoyHo3eMebHBIC METAJUIbI.

7. Baxxnelimmue coequHeHNs Kanblua. JKeCTKOCTE BOJIBI.

8. ATIOMUHMMN.

9. Baxueilmue COeIMHCHHS ATFOMUHUS.

XapakTepu3oBaTh METaJUIbl HA OCHOBE MX MOJIOKEHHUS B IEPUOMIECKON CHCTEME U 0COOEHHOCTEH
CTpoeHust uX aTOMOB. OOBACHATH 3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB METAILIOB M0 TIEpHOILY U B A-
rpymnmax. HccienoBath CBOWCTBA H3y4aeMbIX BeliecTB. OOBSICHATh 3aBUCUMOCTD (DU3MUECKHX CBOMCTB
METaJJIOB OT BU/Ia XUMUYECKOW CBSI3M MEXly UX aroMamu. HabnroaTh U ONMCHIBATE XUMHUYECKHUE
peakiuK ¢ MOMOIIBIO ECTECTBEHHOTO SI3bIKA U SI3bIKA XUMHH.

Habmonats 1eMOHCTPUPYEMBbIE U CAMOCTOSTEIBHO POBOIUMBIE OIIBITHI.

OmnuceIBaTh CBOICTBA M3y4aeMbIX BEIIECTB HA OCHOBE HAOJIIO/ICHHUIT 32 X MPEeBPALICHUSIMU.
Joxa3biBaTh aM(bOTEPHBII XapaKTep OKCHIOB U THAPOKCHAOB amoMuHus 1 xxernesa (111).

CpaBHHMBATH OTHOLIEHHE N3yYaeMbIX METAIUIOB M OKCH/IOB METAIIJIOB K BOJIE.

CpaBHMBATh OTHOLIEHHE T'MAPOKCHJIOB HATPHS M JIIOMHUHUS K PACTBOPAM KHCIJIOT M HIEIOYEH.




10. XKexneso.

11. Coenunenust xenesa.

12. ITpakTnyeckas: pabora 7

Pemrenre skcriepuMeHTaNIBHBIX 33/1a4 IO TeMe « MeTayulbl ¥ UX COeTUHEHMS»
13. KonTposnbHast paboTa 1o reme «MeTtamib»

JemoncTpanun. O0pa3ibl BaKHEHIINX COETUHEHUH HATPUS, KNS, IPUPOIHBIX
COCAMHEHUI MarHus, Kajblus, aTIOMUHUS, Py Kene3a. Bzanmoneiicrue
METaJUIOB H aJIFOMHUHUS ¢ BoJoi. CKUraHHe jkelie3a B KUCIOpOoe 1 XJIope.
JlaGopaTopHble onbIThL. [3ydenue oOpa3noB MetamioB. BzanmoneiicTere
METaJUIOB C pacTBOpamH cojieil. O3HaAKOMIIGHHE CO CBOMCTBAMHU H
HpeBpalIeHUAMA KapOOHATOB U rHApoKapOoHaToB. [loxyueHne ruapokcuia
QTIOMUHHS U B3aHMOJICHCTBUE €ro C KUCIOTaMHU H IIeJI0YaMu.

KauectBennsie peakiiun Ha noHs xenesa (11) u sxenesa (111).

PacuerHble 3ajaun. BeranciieHus Mo XMMHUYECKHM YPaBHEHHSIM Macchl, 00beMa,
WJIN KOJINYECTBA OJIHOTO M3 MPOJAYKTOB PEAKIMH 10 Macce MCXOAHOTO BELIECTBa,
00BbeMy UM KOJIUYECTBY BEIIECTBA, COACPIKAIIETO ONPEACIICHHYIO J0JII0
IIPUMECEH.

Pacrio3naBaTh ONBITHBIM IyTeM Tuapokcu — uonst Fe (1u (111)

Co0ro1aTh TEXHUKY 0€30IMaCHOCTH, MPABUIIBHO 00paIIaThCs ¢ XMMUYECKOH MOCYIOH U JIaOOpaTOPHBIM
o0opyJI0BaHUEM. 3aMUCHIBATh YPABHCHUS PEAKIUI B AJIEKTPOHHO-UOHHOM BUJIC.

OCyIIeCTBIIATH PeaKIuy, TOATBEPIKIAIOIINE TEHETUICCKYIO CBSI3b MEXKIY HEOPTaHUICCKUMHU
COCIMHCHUSIMH.

O0001aTh 3HaHUS U [€JaTh BLIBOLIL.

[IporHo3upoBaTh CBOMCTBA HEN3YUEHHBIX JIEMEHTOB U UX COCIUHEHUN HA OCHOBE 3HAHUH O
MIEPUOANIECKOM 3aKOHE.

Hcnonp30BaTh MPHOOPETEHHBIC 3HAHKSA M YMEHHS B IPAKTUKE. BEIMHUCIATH 10 XUMIYECKAM
YpaBHEHHSIM Macchl, 00beMa, MM KOITMYECTBA OJHOTO U3 MPOIYKTOB PEAKIIMH 110 Macce HCXOIHOTO
BEIIECTBA, 00BEMY MM KOJIMUECTBY BEIIECTBA, COJEPIKAILETO ONPEACICHHYIO OO0 IPUMECEH.
[Tonp30Barbcs MHGOPMAaNKEit U3 APYTUX UCTOYHUKOB IS TOJITOTOBKH KPATKUX COOOLICHUH.
I'oTOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUY.

Tema 8. IlepBoHauyajbHbIE NPeACTABIEHUS 00 OPraHUYECKHUX BellecTBax — 9 yacos

1. Opranuueckas xumus. IIpenenbHble (HACHIICHHBIE) YTIIEBOIOPOIBL.
2.HemnpenesnbHble (HEHACHIILICHHBIE) YTIIEBOJOPO/IBL.

3.Ionumepsr.

4.TIpousBoaHbIe yIieBo0po0B. CHUPTHL.

5. KapbonoBble kucnotsl. CioxHbie 3GHUpHI. Kupsl.

6. YrieBosl.

7. AMUHOKHCTOTHI. benku.

Hdemoncrpauuu. Mojaenu MOJEKyJl OPraHUYECKUX COECTUHEHHH.

l'openue yriaeBogopoaoB u oOHapyKeHHE IPOIYKTOB UX TOPEHHUS.
[onyuenue stTunena. KauecTBeHHbIe peakuy Ha STHUIEH

PactBOpeHue »THIIOBOTO CITUPTa B Bojie. PacTBOpeHue TIuIleprHa B BOJIE.
ITonydeHnue u CBOMCTBA YKCYCHOM KUCIIOTBI.

HccnenoBanue cBOWCTB KUPOB: PACTBOPUMOCTH B BOJIE M OPTaHUIECKUX
PacTBOPUTEIISIX.

KauecTBeHHas peakius Ha TIIOKO3Y U Kpaxman. O0pasibl u3aenui u3
[IOJIMATHIIEHA, TOJIUIPONUIIEHA.

. Peakuust nonumepuzauuu. [lonustuned. [IpuMmenenue stTuieHa.
ALleTUICHOBBIH psill HENPEAENbHBIX YIiIeBOJOpo10B. AueruseH. CBocTBa
anerwieHa. [Ipumenenue.

[IpousBonHble yrieBoqopoaoB. KpaTkuit 0630p opraHn4ecKux COeTUHCHUI:
OJIHOATOMHBIE CITUPTHI, MHOTOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI,
CrnoxxHbIe 3(DUPBI, )KUPHI, YTIAEBOJIbI, aAMUHOKHUCIIOTHI, OeTku. Poiib 6eJIKOB B
opraHusMe.

[ToHsITHE O BBICOKOMOJIEKYJIIPHBIX BelnecTBax. CTPYKTypa MOJUMEPOB:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJMMEPU3AIIHH.

[Tonud THIICH, TOTUTPOTIMIIEH, TIOJTMBUHIIIXJIOPH].

Hcnonb30BaTh BHYTPU- U MEKIIPEIMETHBIE CBA3U.

CocTaBisTh MOJIEKYJSIPHBIE U CTPYKTYpHBIE (DOPMYJIBI YTIIEBOAOPOIOB.

OmnpenensaTs NPUHAATIECKHOCTD BELIECTBA K ONPEAEICHHOMY KIIacCy OPraHM4eCKUX COeIUHEHHN.
3anuceIBaTh YPaBHEHUS peakui 3aMeIeHHs U IPUCOSAUHEHHS C yIacTHEM OPTaHUYECKUX BEIIECTB.
Habnronate 1eMOHCTPUPYEMBIC OIBITHI.

OmnnceIBaTh CBOICTBA M3y4aeMBIX BEIIECTB HA OCHOBE HAOIIOCHNMIT 32 MX MPEBPALICHUSIMU.
Y4acTBOBaTh B COBMECTHOM OOCYKJCHUH PE3YJILTATOB OIBITOB.

[IpoBOIUTH KaYECTBEHHBIE PEAKIIUH HA HEKOTOPBIE OPraHUYECKUE BELECTBA.

Ilonp3oBaThes I/IH(i)OpMaI_[I/IGI\/'I n3 IPpYyIruxX UCTOYHUKOB IUIA IOATOTOBKH KPATKUX COO6H.[€HI/II7[.
T'oToBHTH KOMIBIOTEPHBIC MTPE3CHTALIUN.
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1-2. | OxucaurenabHO- 3HaTh ONpenAeNeHus Ilo3naBatenbHbIe: DopMUpoBaTh Otnnuath IIpesenrtanuu
BOCCTAHOBUTEIIBHBIE PEAKIIMU. | OKHCIMTENBHO- BBIOMPAIOT OCHOBAHUS U KPUTEPHHM | MOTUBALMIO K OKHUCITUTEIHHO- «IIpasuna Th B
BOCCTAHOBUTEJILHOM Uil Kiaccu(uKalyuy peakuuit LieJIeHaNpaBIIeH- BOCCTAHOBUTEJIbHBIE KaOWHEeTe XUMUM»,
A/3. §1 Bomp. 1,2; Bomp. 5 peaKkIuy, OKUCIIHTEN, peoOpa3oBEIBaTh MH(GOPMALINIO U3 | HOW IMO3HABATEIHLHOM peakuuu oT
BOCCTAHOBHTEISA. YMETh OJJHOTO BUJIa B IPYTOH U BEIONPATh | JNEATEIBHOCTH, XMMHUYECKUX PEaKLUN
J/3. § 1,ymp.5(a),6 TecToBEIe - 6 6
YpPaBHMBATh OKHCIHTENBHO-| Ui cebst ynoOHyro hopMy OCO3HaHHOE, JPYTHX TUIIOB.
3alaHuA. BOCCTaHOBHUTCIIBHBIC (uKcanmu IpeaCcTaBICHUSL YBaXHTEIIBHOC U VYpaBHUBaTH
peaKkuuu, pa3bACHATH nHpopmannu JoOpokenaTenbHOe OKHUCIIUTEIBHO-
MPOLECCHl OKHUCIECHUS U PeryasiTuBHbIE: OTHOIIEHHE K BOCCTAHOBUTEIIbHBIE
BOCCTaHOBJICHNH, BBIIBUTAIOT BEPCUU PEIICHUS JIPyTOMY YEJIOBEKY, peaKIuu.
MPUBOJIUTH MPUMEPEI po0JIeMbl, 0CO3HABATh KOHEUHBIN €ro MHEHHIO,
OKHCIIUTEIHHO- pe3yabTar MHPOBO33PEHHIO.
BOCCTaHOBUTEIBHBIX KoMMyHuUKaTHBHBIE:
peaxuuit. OTCTauBaTh CBOIO TOUKY 3PEHHUS,
MIPUBOAUTE APTYMEHTHI,
MIOATBEPKAas UX (haKTaMu
pa3nuyaTh B yCTHOM pe4nd MHEHHE,
JIOKa3aTeNbCTBA, TUIOTE3b, TCOPHH
3 Temnnoble 3 heKThI 3HaTh PerynsituBHbIe: ®opMupoBaTh OTtnuyath
XMUMHUYECKHUX PEaKInil. Ki1acCU(UKAIIMOHHBIN BBIJIBUTAIOT BEPCUH PEILICHUS L[EJIOCTHOE TePMOXUMHUECKHE
[Tonsartue 06 3k30- MIPU3HAK npo0OJIeMbl, 0CO3HABATh KOHEUHbIH MHPOBO33pEHHE, YpaBHEHHSI PEaKIHi OT
JHIOTEPMHYECKHX PEAKIHAX. | TEPMOXUMHUYECKUX pe3yabpTar COOTBETCTBYIOIIEE JIPYTHX BUOB L. Tlpieper
peakiuii. IloHumats Ilo3naBaTeJbHBbIE: COBPEMEHHOMY YpaBHEHUM XUMHUUYECKUX 31<.30p " P
3HaYeHHE TEPMHHOB: BBIOMPAIOT OCHOBAHMS U KPUTEPUU | YPOBHIO Pa3BUTHA peaxruii. Pasnnyats
. . 9HIOTEPMHYECKH
TeTIoBoH ahhexT ULl Kiaccu(uKayuy peakunit HayKH. 9K30- U X peaKuwit
3. § 2, ynp. 3,4; XUMHYECKON peaKLuy, IpeoOpa3oBEIBaTh HHPOPMALNIO U3 9HIOTEPMHUUYECKOU P '
TEPMOXUMHYECKOE OJTHOTO BHJIA B JIPYTOil 1 BEIONpATH peaxImu. ..
Pacuémnoie
yYpaBHEHHE PEaKLUH, 9K30- | [uisi cebst ynooHyo hopMmy sadaun 1
U SHAOTEPMHUUYECKHE (UKcaly IpeICTaBICHUS ’
Beruncnenust no
peakuuu. YMeTb nHpOpMaIUN
TEPMOXUMHUYECKH
3aMMCHIBaTh
M YpaBHEHHSIM
TEPMOXUMHYECKHUE .
peaxmi

YpaBHEHHs DPEAKLUN U
BBIYUCIIATh KOJIMYECTBO
TEIJIOTHl IO
TEPMOXUMHUYECKOMY
YPaBHEHHIO pEaKLuu.




CKOpOCTh XMMHYECKHX
peaKIuii.

/3 § 3, ymp. 4, TecToBbBIE
3aJlaHHS.

3HaTh ompejaencHue
CKOPOCTH XHMHYECKOH
peakuuu u eé
3aBUCHMOCTH OT YCJIOBHH
NPOTEKaHUsI PEaKLHH.
[loHumath 3HaueHHE
TEPMHHOB «KaTaJH3aTOP»,
«AHTHOUTODY,
«pepmeHTEY. YMETH
OTIPEIETATh, KaK
HU3MEHHUTCSL CKOPOCTD
PEaKINH O/ BIUSTHUEM
pa3UYIHBIX (aKTOPOB.

PerynsiruBHbIe:
CaMOCTOSATENILHO 00HAPYKMUBAIOT U
(bopMyIHPYIOT ITpodIIEMYy.
IMo3naBarenbHbIE:

BBISBIISIFOT TIPUYMHBI U CIIEICTBUS
SIBJICHUH, CTPOSIT JIOTHYECKHE
paccyXIeHHUsl, yCTaHaBIMBAIOT
MIPUYNHHO — CIIEACTBEHHBIE CBA3H
KoMMyHuUKaTUBHBIE:
YYUTHIBAIOT pa3HbIe MHEHUS U
CTpeMSATCSA K KOOPANHALUH
Ppa3Iu4HbIX TO3ULUH B
COTPYJHHUYECTBE, POPMYIUPYIOT
COOCTBEHHOE MHEHHE W TIO3ULIHIO

dopmupoBatb
MOTHUBAIMIO K
LieJIeHaIIPaBICHHON
MO03HABATENbHON
JIeSITENbHOCTH,
OCO3HaHHOE,
YBaXUTEIbHOE U
JIOOPOKENTATEIEHO

HaGmomate u
OIHMCHIBATL XUMHUYECKHUE
peaxIyu, CpaBHUBATH,
COIIOCTABJIATE, I€NIaTh
BBIBOJIEIL.

..
BzanmoneiicTBue
IIMHKA C
COJISTHOM M
YKCYCHOU
KUCIIOTaMH.
BzanmoneiicTBue
TpaHyIMPOBAaHHO
ro IUHKa
IUHKOBOM MBIIA
C COJITHOM
KHCJIOTOM.
BzanmoneiicTBue
okcuna meau(Il)
C CepHOt
KHUCJIOTOH pa3HoM
KOHIIEHTpAaLUU
IIpU Pa3HBIX
TeMIieparypax.

Ipakrnuyeckas padora 1.
W3yuenue BIusHUSA yCIOBUI
MPOBEJEHUS XUMUYECKON
peaknuu Ha €€ CKOpOCTb.

/3 moBTOopUTHL § 9,

YMeTh NpUMEHSITh
TEOPETHUYECKUE 3HAHHS Ha
MPaKTUKE, OOBICHATH
pe3yabTaThl MPOBOAUMBIX
OTIBITOB.

PerynsitTuBHbIe:

OcCy1LIecTBISIOT NOUIaroBbIi
KOHTPOJIb 10 pe3ybTaTy
Ilo3HaBaTe/bHBIE:

Ctpot peueBoe BhICKa3bIBAHHE B
YCTHOM U MUCHhMEHHOH hopme
KoMMyHUKATUBHBIE:
YYuTHIBaIOT pa3Hble MHEHUS U
CTpeMSTCSA K KOOPAWHAIINN

Pa3BuBaTh ymeHus
OIICHUBATh CHUTYAaIHIO
Y OTlepaTHUBHO
MPUHUMATH peLIeHUE,
HaXOJUTh
aJIeKBaTHBIE CIIOCOOBI
B3aUMOJCHUCTBHS C
OJIHOKJIACCHUKAMH BO
BpeMsl TPOBEICHHUS

Cobumrozats mpaBuia
TEXHHKH OE30TMacHOCTH
npu pabote ¢
1a00paTOPHBIM
000pyI0OBaHUEM U
XUMHUYCCKUMHU
pC€aKThuBaMH, OKa3bIBaTb
IIEPBYIO IIOMOIb TIPU
0XOrax W TpaBMaXx,

Pa3IHYHBIX TIO3HIUH B MIPaKTUIECKOI MOJYYCHHBIX TIPH
COTPYIHUYECTBE padoTHIL. paboTe ¢ peakTUBaMH U
ma00paTOPHBIM
000pyIOBaHUEM.
OO6paTtuMble peaxIuu. 3HaTh ompeaeneHus PeryasitTuBHbIe: Pa3BuBaTh Hab6monate u
[ToHATHE O XUMHYECKOM 00paTUMBIX U CaMOCTOSITENIbHO OOHAPY)KUBAIOT U | KOMMYHHUKATHBHYIO ONHCHIBATh XUMUYECKUE
PaBHOBECHH. HEOoOpaTHMBIX pPeaKIHH, (bopMyIHPYIOT ITpo0IIeMYy. KOMIIETEHTHOCTb, peakuuu, CpaBHUBATH,
XUMU4ecKoro paHoBecusi, | [lo3HaBaTebHbBIE: YMEHHE yBaXaTh COMOCTaBJIATh, JeNaTh

A/3 §5, yop. 3, tectoBble
3aaHus.

YCIIOBHS CMEUICHHUS
XUMHYECKOTO PAaBHOBECHSL.
YMers 0OBACHATE Ha
KOHKPETHOM TIpUMEpe
CII0COOBI CMEIIEHUS
XUMHYECKOTO PaBHOBECHSI.

BBISIBJISIIOT IPUYUHBI U CIIEJCTBUS
SIBJICHUH, CTPOSIT JIOTHUECKUE
paccykaeHusl, yCTaHaBJIMBAIOT
MIPUYUHHO — CJIEJICTBEHHbIE CBSI3U
KomMmyHuKaTHBHBIE:
VYUTHIBAIOT pa3HbIE MHEHHS U
CTPEMSTCS K KOOPIUHAITIH
Ppa3JIMYHBIX MO3UIUH B
COTPYAHUYECTBE, HOPMYITHPYIOT
COOCTBEHHOE MHEHHUE W MO3HIINIO

WHYIO TOUYKY 3pEHUS
pU 00CYKICHUU
poOIeMBI.

BBIBO/JIBI.




7 Knaccngukanms xumMmdecknx | 3HaTh KJIaCCH()HUKAIIIIO PerynsiTuBHBIE: Pa3BuBath OTiIM49aTh XUMIYECKUE
peakuuii 10  pa3IMYHbIM | XUMHYECKUX PEaKlHH, BBIIBUT'AI0T BEPCUU PEIICHUS KOMMYHUKaTUBHYIO PEaKIy pa3HbIX THIIOB
NIpU3HAKaM. JlaBaTh XapaKTePUCTUKY po0JIeMbl, 0CO3HABATh KOHEUHBII KOMIIETEHTHOCTb,
XUMHUYECKHM PEaKIHsIM pe3yabpTar YMEHHE YBaXaTh
/3 Wup.3an. Ilo3naBaTeJbHBIE: HHYIO TOUKY 3pEHUs
BBIOMPAIOT OCHOBAHUS M KPUTEPHH | MIPU 00CYKIACHUN
Uil Kiaccu(uKaluy peakuuii poOIIEMEL.
peoOpa3oBEIBATE HHPOPMAIHIO U3
OJJHOTO BHJIa B IPYTOil 1 BEIONpATH
uts ce0st ynoOHyIo popmy
(UKcaIy IPeICTaBICHUS
nHpOpMAUN
8 CymuiHocTs mporiecca 3HaTh ONpENeNCHHS PerynsiTuBHbI€: CTaBAT yICOHYIO ®DopmupoBaTh Hcnonp3oBaTh
IMEKTPOIUTUIECKON MOHATHH «3NEKTPOIUTY, 3aja4y, ONpeIesoT OTBETCTBEHHOE MEXKIIpEeIMETHBIE CBS3H,
JIUCCOIMAIINN, «CHEDJIEKTPOJIUT, MI0CTIeI0BATENbHOCTh OTHOILICHHE K MIPOBOJUTH HAOJIOAEHUS L. Venbimanue
«OJIEKTPOIUTHYECKAS MIPOMEKYTOUHBIX LIENel C yueToM YYEHHUIO, TOTOBHOCTh | 10 XOIy
/3§ 6, ynp. 4. JUccouuanus». YMeThb KOHKPETHOT'O pe3yJibTara, U crocoOHOCTh K JIEMOHCTPALlMOHHOTO 5;;222 (:fa
WIITIOCTPUPOBATH COCTABJIAIOT IJIaH U aJITOPUTM CaMOpPa3BUTHIO H 9KCIEPUMEHTA,
IIpUMEPaMU U3YYECHHBIE JeUCTBUI camMo00pa30BaHHIO. HCCIIEI0BaTh CBOMCTBA SIICKTPHICCKYIO
MOHATUS U OOBACHSITH [o3naBaTeabHbIE: Pa3BuBath PacTBOPOB 3JIEKTPOIUTOB I[rgl)/l (;11321}{1;24;2123
NPUIUHY CaMOCTOSTEIHHO BBIJEIISIOT KOMMYHHUKaTHBHYIO U HE3JIEKTPOIUTOB,
3JIEKTPOIIPOBOAHOCTH (hopMyTHPYIOT TO3HABATEIBbHYIO KOMITCTEHTHOCTb, o0CyXIaTe B Trpymnmax B
BOJHBIX PACTBOPOB COJIEH, | IE€Ib, UCIIOIB3YS OOIINE TPHEMBI YMEHHE yBaXkaTh pe3yIbTaThl OIBITOB. HICKTPHHICCKOM
KHCJIOT U IesIoueil. peleHus 3a1a4 WHYIO TOUYKY 3pEHUS fione.
KoMMyHHKaTHBHBIE: pH 00CYKICHUU
KonTtpoms u oneHka f1efcTBui poOIEeMEL.
napTHepa
9 Juccoumanus Kucior, 3HaTh ONpenaeIeHus PeryasiTuBHBIE: CTaBAT Y4€OHYIO ®opMupoBaTh IIpoBomuTh HaOMIOIEHUS
OCHOBAaHHUH U COJIEH. MOHSTUH 3a71a4y, ONPENEIISIOT OTBETCTBEHHOE B XOIe€
«KHCIIOTa»,«OCHOBaHHEY, MOCJIEIOBATEIEHOCTh OTHOIICHHE K JIEMOHCTPAIIMOHHOTO
«COJIb» C TOYKU 3PEHHS HNPOMEKYTOYHBIX LIeNIel C yueToM YYEHHUIO, TOTOBHOCTh | 3KCIIEPUMEHTA,
A3 § 7, ynp. 3, TectoBble TEOpUH KOHKPETHOI'O Pe3yJbTaTa, U CIOCOOHOCTH K HCCIe0BaTh CBOMCTBA
3a/IaHHST; YIIEKTPOHHOE JNEKTPOITUTHIECKON COCTAaBJIAIOT IIJIaH U JITOPUTM CaMOpa3BUTHIO U pacTBOpoOB
npHoKeHue (TecTsr K § 7). | AUCCOLMALIH. Ymers JeHCTBUI camMo00pa30BaHHIO. JNEKTPOJIUTOB,
0OBACHATH 00ImIHMe I[lo3naBaTeabHbIE: 00CyXIaTh pe3yJbTaThl
CBOMCTBa KHCIJIOTHBIX U CaMOCTOSITEIIHLHO BBIJEIISIIOT OTIBITOB, J€TATh
HIETIOYHBIX PacTBOPOB (hopMyITHPYIOT TO3HABATEIBHYIO BBIBOIBI.
HaJIMYAEM B HUX HOHOB 1IeJTb, UCIIONB3YsI OOIIHE TPUEMBI
BOJIOPOJIa U THUAPOKCHA- pereHus 3aaa4
HMOHOB COOTBETCTBEHHO, a | KOMMyHUKATHBHbIE:
TaK)Xe€ COCTaBIISITh Kontpoinsb u olieHka aeiicTBui
YpaBHEHHUS nmapTHepa
3JEKTPOJIIUTUYECKON
JUCCOLMAlUU KUCIIOT,
OCHOBAaHUU M COJIEH.
10 Crnalble ¥ CHIIbHBIE 3HaTh ONpeAeneHus PerynsiTuBHBIE: CTaBAT y4eOHYIO DopMHpPOBATH Pabotatb ¢ TekcTOM,
aneKTponnuThl. CTereHb TIOHSATHH «CTETIeHb 3a/aqy, ONPEeNIIIOT OTBETCTBEHHOE HaXOJIUTh B HEM




JUCCOIMau.

§ /3 8, ymp. 3, TecToBble
3aJ1aHus;

3IEKTPOIIUTHYECKOM
JIUCCOLIMAIIUNY, «CUIIbHBIE
JIEKTPOJIMTHI», «CIIA0bIe
9JEeKTpoNuTh». [loHnMaTh

IOCICA0BATCIIPHOCTD
MPOMCIKYTOYHBIX ueneﬁ C yUC€TOM
KOHKPETHOI'O pE3yJbTara,
COCTAaBJIAIOT IIJIaH U aJITOPUTM

OTHOIIIEHHE K
YUYEHHIO, TOTOBHOCTh
U CIIOCOOHOCTH K
CaMOpa3BUTHIO U

OTBCThI Ha 3aJaHHBIC
YUYUTCIIEM BOIIPOCHI,
MMpOBOAUTH HaGJ’IIOIICHI/ISI
3a XOJA0M

pasHHULy MEXTy JercTBuit camM000pa30BaHHIO. JIEMOHCTPALIMOHHOTO
CHJIBHBIMU U CJIA0BIMHU IMo3naBarenbHbIE: 9KCIEPUMEHTA,
3IEKTPOIUTAMHU CaMOCTOSITENIBHO BBIJEISAIOT 00CyXJaTh pe3yJbTaThl
(hopMyTHPYIOT TO3HABATEIBHYIO OTIBITOB, JE€TATh
LIEITh, UCTIONB3YS OOIINE TPUEMBI BBIBOJIBL.
pemeHus 3aga4d
KoMMyHuUKaTUBHBIE:
KoHuTpons u onieHka aencTBuit
napTHepa
11 Peaxuuu nonHoro odmeHa. 3HaTh onpezeIeHue IIo3HaBarTe/bHBIE: ®opMupoBaTh HaGmonare u
peakLuii MOHHOTO OOMEHa, | CaMOCTOSTENBHO BBIACISIOT MHPOBO33pEHUE, ONHCHIBATh CBOICTBa
A/3 §9, ynp. 3,4, TecToBble | YCIOBUSI MX MHPOTEKaHUS. (hOpMYTHPYIOT O3HABATEIILHYIO COOTBETCTBYIOIIEE M3y4YaeMbIX BEUIECTB B
3aaHUA. YMeTb COCTaBIATh 11eJ1b, UCIIOJIB3YsI O0IIHe IPHUEMBI COBPEMEHHOMY Xoze J1abopaTopHOTo
MOJIHBIE U COKpAalIEHHBIE | pELIeHHs 3a7ay YPOBHIO DPa3BUTHUSA JKCIEpUMEHTA.
VOHHBIE YpaBHEHUS KoMMmyHHKaTHBHBIE: HayKH, Hcnonp3oBaTh
HeoOpaTnMbIX peakiuii u | KoHTpomnb n ornjeHka neicTBuid KOMMYHHUKaTHBHYIO nmabopaTopHoe
Pa3bACHATh WX CYIIHOCTb, | MapTHepa KOMIICTEHTHOCTh o0opynoBaHue u
NPUBOANTH HPUMEPHI YBa)KCHHE K HWHOH XMMHYECKYI0 TOCYAY.
peaknuii MOHHOTO OOMEHa, TOYKE 3PEHHS TIpH
UAYIIUX [0 KOHIA. 00CYXIeHUH
pe3yNIbTaTOB
BBITIOJIHEHHOU
paboTEHI.
12 I'uaponus comneit. 3HaTh OmpenereHne PeryasiTuBHbIe: DopmMHpOBATH DKcIepUMEHTAIBHO
THIPOJIM3a COJICH. YMETh | BHOCAT HEOOXOIMMBbIE KOPPEKTUBHI B | OTBETCTBEHHOE OTIPEJIETIATh Cpesy
/3§ 10, yop. 2. ONPENEIIATh XapaKTep JEUCTBUE MOCIIE €r0 3aBEPIICHNS HA | OTHOLICHHE K PacTBOpOB.
Cpeibl pacTBOPOB COJICH OCHOBE €r0 M y4eTa Xapakrepa YYEHHIO, TOTOBHOCTh
[0 UX COCTaBy. clIeJJaHHBIX OIIHNOOK. A CIIOCOOHOCTH K PaGorats B rpynmax no
ITo3naBaTeJibHBIE: CaMOpa3BUTHIO U BONpocam 0000wweHnst 1o
CTPOST pEYEBOE BLICKA3bIBAHUE B camM000pa30BaHUIO. [POHICHHOMY
YCTHOI U ucbMeHHOI (hopme Marepuany
KoMMmyHHKaTHBHbBIE:
KOHTPOJIMPYIOT ACHCTBUS MapTHEPA
13 IpakTuuyeckass padora 2 YMeTp IpUMEHATh PeryasiTuBHbIe: Pa3zBuBaTh ymeHus Cobmroats mpaBmiia

CBOICTBa KMCIIOT, OCHOBaHHI
U COJIEH, KaK 3JIEKTPOJIUTOB.

J.3.IToBToputs 1O
YueOHUKY MaTepHal IJaBbl
.

TEOpeTHYeCKUue 3HAHHS Ha
MIPAKTUKE, OOBICHATDH
pe3ysnbTaThl MPOBOAMMBIX
OTBITOB, XapaKTepU30BaTh
YCIIOBUSL MPOTEKAHUS
peakuuit B pacTBopax
AIIEKTPOJINTOB /10 KOHIIA.

OCyIIECTBISIIOT MONIArOBbIHA
KOHTPOJIb TT0 Pe3yIbTaTy
Ilo3naBarenbHbIe:

CrposT peueBoe BbICKAa3bIBAaHHUE B
YCTHOH 1 IMCbMEHHOH (hopme
KomMmyHuKaTHBHBIE:
Y4UTBIBAIOT pa3Hble MHEHUS U
CTpeMsTCA K KOOpAUHALUU
pa3IMYHBIX MO3UIUH B

OIIEHUBATh CHUTYAaIHIO
1 ONIEPaTHBHO
IPUHUMATH pEIlEHHE,
HaXOJUTb
aJIeKBaTHBIE CHOCOOBI
B3aUMOJICHCTBHSA C
OJHOKJIACCHHKAaMHU BO
BpeMsl IPOBEJIECHUS
IPaKTUYECKON

TEXHUKHA 0€30TIacHOCTH
mpu pabote ¢
71a00paTOPHBIM
000pyIOBaHUEM U
XUMHYECKHUMH
peakTHBaMH, OKa3bIBaTh
MEPBYIO IOMOIb MPH
0XOTax U TPaBMax,
TIOJTYYCHHBIX TPH




COTPYJIHUYECTBE padoTEHI. paboTe c peakTuBaMH U
71a00paTOPHBIM
000pyI0BaHUEM,
HCCIIEI0BaTh CBOMCTBA
pPacTBOpoB
JIEKTPOIIUTOB.
14 Kontpoabnas padora Nel YMeTh UCNONB30BaTh PeryasiTuBHBIC: OCYIIECTBIISIOT DopMupoBaTh BrinonHATe 3amaHus
mo temam «Kmaccudpukanust | npuoOpeTéHHbIE 3HAHUS. TIOIIATOBBII ¥ HTOTOBBII KOHTPOJIb | OTBETCTBEHHOE omnpenenéHHON
XMMHUYECKHX PEaKmui» u TI0 Pe3yJbTaTy. OTHOIIIEHUE K CJIOKHOCTH TIO
«DTEKTPONUTHIECKAS YUCHHIO, TOTOBHOCTh | IIPOHICHHOMY
JIUCCOLHALIUSY. U CHOCOOHOCTh K MaTepHany.
CaMOpPa3BUTUIO U
/3 HWunp.zan. camM000pa30BaHHIO.
15 XapaKTepUCTHKa raJOTeHOB. 3HaTh 3aKOHOMEPHOCTHU PerynsiTuBHBIC: ®DopmMHpoBaTH CamocrosiTenbHas
W3MEHEHUs1 CBOWCTB IInanupyroT CBOM AEHCTBUA B CBA3H | LIEIOCTHOE paboTa ¢ KHUTO# C /. duznyeckue
A3 §12, yop. 2, 3. JJEMEHTOB B A-rpynmax. | ¢ IOCTAaBIECHHOI 3a1auei U MHPOBO33PEHHUE, LENbI0 YTITyOIeHus CBOICTBA
Pemenre 3amaq w3 mocobust | YMETh J1aBaTh YCIIOBUSIMH €€ PEIICHHUS COOTBETCTBYIOIIEE 3HaHHUH O raJOTreHOB.
«XuMus, 3a1auHEK C XapaKTEPUCTUKY [o3naBaTeabHbIE: COBPEMEHHOMY MIEPHOANIECKOM 3aKOHE
«TOMOIIIHIKOM. §—9 37eMeHTOB-TasioreHoB 1o | CraBsT U GpopMynmupyroT enu 1 YPOBHIO Pa3BHUTHSA U TEPHOANIECKON JLo. 1.
UX TIOJIOXKEHHIO B Ipo0JIeMBI ypoKa HayKH. CHCTEME XHMHYECKHX BriTecHeHHE
KIACCRD. MepHOINYECcKOr Tabnuie KoMMyHuUKaTHBHBIE: anemeHTtoB [[. 1. rajJoreHaMu
U CTPOCHHUIO aTOMOB. AJIeKBaTHO UCHOJB3YIOT PEUEBHIC MenneneeBa u Ipyr Apyra us
cpenacTsa aist 3pPEeKTUBHOTO CTPOCHHMHU BEIECTBA. pacTBOpPOB HX
peleHnst KOMMYHUKaTUBHBIX 33134 COETMHEHUH
JInuHocTHBIE: PazBuBaroT
OCO3HAaHHOE OTHOIIICHHE K CBOUM
COOCTBEHHBIM ITOCTYIIKaM
16 Xnop. CsoiicTBa u 3HaTh CBOMCTBA XJIOpa PerynsitTuBHbIe: DopMHpPOBATH PabGortaTh c TekcToM,
IIPUMEHEHHE XJIOpa. Kak MpocToro BemecTsa. | Pasznmuaior croco0 m pesynbrar LIETIOCTHOE HaxXOJWTh HPUMEPBI,
YMeTb COCTaBIATh U JeHUCTBUS MHPOBO33PEHHE, MIOATBEPXKIAFOIIHE
OOBSACHITH C TOUYKH I[lo3naBaTeabHbIE: COOTBETCTBYIOLIEE TEKCTOBYIO
/3 § 13, ymp. 2, TecTOBbIE | 3pEHHS OKUCICHUS U Brnaneror obuiuM npremom COBPEMECHHOMY HHPOPMALIHIO,
3agaHus. BOCCTAHOBJICHUS pemeHus 3a1a4d YPOBHIO Pa3BHUTHSA HaOMIONaTh 32 XOJ0M
YpaBHEHHS peakiuii, KoMMyHUKaTHBHBIE: HayKU. 9KCIEepUMEHTa U
XapaKTEePU3YOLINX JlorosapuBaroTcst 0 COBMECTHOM 00CyXaaTh €ro.
XUMHWYECKHE CBOHCTBA JeSITeIbHOCTH, IPUXOJIS K 00IeMy 3anucrIBaTh ypaBHEHHS
XJIopa. pereHuo peakmmii ¥ OOBACHATH
UX C TOYKH 3pEHHA
OKHUCIICHHS U
BOCCTAHOBJICHHSI.
17 XopoBosopo.: nonyyeHue u | 3Hath crnocod nosydenus: | [o3HaBaTesibHbIE: BocnursiBath CoOmonars npasuia . Tonyuenue
CBOMCTBA. XJIOPOBOAOPO/A B Bragerot o0muM mpreMoM pemieHus | POCCHUICKYO TEXHUKH 0€30MacHOCTH XJIOpOBOJOPO/IA
nabopaTopun M yMeTb 3a1a4 IPaXIaHCKYIO npu pabote c U pacTBOpEHHE
/3 § 14, ymp. 1, TectoBBle | cobupaTh €ro B KoMMyHUKATUBHBIE: WJCHTHYHOCTD: KOHIIEHTPUPOBAHHBIMHU ero B BOJIE.

3aaHusA

MpoOUpKyY, KOJIOYy. YMETh

JloroBapuBaroTcsi 0 COBMECTHOM

MIATPUOTHU3M, JIFOOOBH

KHUCJIOTaMH,




XapakTepu30BaTh CBOMCTBA
XJIOPOBOAOPO/IA.

JEATEIbHOCTH, IPUXOIAT K 00IeMy
pELICHUIO.
PeryasiTuBHbIC:

U YBO)XCHHUE K
OteuecTBy, UyBCTBO
TOpAOCTH 32

HarpeBaTeIbHbIMH
npubopamu. Habmoaate
JIEMOHCTPAIIMOHHEBIC U

[TnanupyroT cBOM JeiicTBUS B OTEYECTBEHHYIO CaMOCTOSATENIbHbIE
COOTBETCTBHH C MOCTABJIEHHOMN HAyKYy. omnbITel. ONHCHIBATH
3aja4el ¥ yCIOBHUSMH €€ pealn3aliy CBOHCTBa M3y4aeMoro
BEIIECTBA Ha OCHOBE
HaOIIOICHUH.
18 ConsHas kucnoTa M €€ conu. | 3HaTh OOIME | PeryasiTuBHbI€: DopMHpOBATH CaMOCTOSITeNbHO
WHINBUAyaJIbHBIC PasmuatoT crmocod u pe3ynabTar IIEIOCTHOE paboTate ¢ HEIBI0
A3 § 15, yop. 3, 5(unn), CBOWCTBA COJITHOM JaecTBus MHUPOBO33pEHUE, yriryOneHus 3HaHUH O
TECTOBbIE 3alaHHUs. KHUCJIOTBL. YMeTh oTindath | Ilo3HaBaTe/ILHBIE: COOTBETCTBYIOIIIEE MOJYYeHUH W
COJIAHYIO KHCJIOTY M €8 Brnaneror oO1uM npueMoM peleHus | COBpeMEHHOMY CBOHCTBaX
COJIM OT APYIMX KHCJIOT M | 3amad YPOBHIO Pa3BUTHS XJIOPOBOAOPOJIA, O
COJICH. KoMMyHHUKATHBHBIE: HayKH. cOCTaBe, CBOMCTBaxX M
KonTtpommpyrot nelicTBus mapTHepa MPUMEHEHUH COJISTHON
kuciaoTel. Cobmonats
MepbI
MIPEIOCTOPOKHOCTH TIPH
paboTe ¢ XUMHUYECKUMU
peakTuBaMu.
19 IIpakTnuyeckas pabora 3. YMeTh IPUMEHSTH PerynsiTuBHbIC: Pa3zBuBath ymeHus CoOmronars npasuna
HonyquHe COJITHOM KHCJIOTHI TCOPCTUYCCKNUEC 3HAHHSA Ha OCyI]_[eCTBJ'IHIOT MOIIArOBLIN OIICHUBATL CUTYAIUIO TEXHUKH 0€30I1aCHOCTH
U U3yueHHe e€ CBOWCTB. NpaKTHKE, OOBICHSITH KOHTPOJIb 110 PE3YJIbTATY U OTIEPATUBHO npu padote ¢
pe3ysbTaThl MpoBoAMMBIX | Ilo3HaBaTelbHbIE: MPUHUMATH pelIeHue, | J1abopaTOpPHBIM
J.3.IToBroputh 1O OTIBITOB, XapakTepu3oBaTh | CTPOST pedeBoe BHICKAa3hIBAHHE B HaXOJTUTh 000pyIOBaHUEM U
YYIeOHHKY MaTepHall TIaBbl YCIIOBHS TPOTEKAHUS YCTHOM U MIUCBMEHHOH hopme aJIeKBaTHBIC CIIOCOOBI | XMMHYCCKIMU
M. peaknuii B pacTBopax KoMMyHHKATHBHbBIE: B3aUMOJICHCTBUS C peaKTHBaMH, OKa3bIBaTh
ANIEKTPOJIUTOB O KOHLA. | YUUTHIBAIOT pa3Hble MHEHUS U OJTHOKIIACCHUKaMHU BO | MEPBYIO IOMOIIb IPH
CTpeMSTCS K KOOPAWHAIINN BpeMsl TIPOBEICHHUS 0XOTaxX W TpaBMaXx,
Ppa3IuYHBIX NO3ULUHI B IIPAKTUYECKON NIOJIY4YEHHBIX IIPU
COTPYTHUYECTBE paboTEHI. paboTe ¢ peakTHBaMH W
71a00paTOPHBIM
00opynoBaHueEM,
HCCIIEI0BaTh CBOMCTBA
pacTBOpoB
AIIEKTPOJIUTOB.
20 XapakTepucTuKa KUCJI0poaa 3HaThb 3aKOHOMEPHOCTH PerynsiTuBHbIE: dopMupoBaTh CaMOoCTOSITETLHO /I. AnnoTporHsie
U CEpHI. N3MEHEHUsl CBOMCTB IJIAHUPYIOT CBOU AECHCTBUS B CBSI3U C| LIEJIOCTHOE paboTate ¢ y4eOHHKOM | MOAM(HUKAIIUH
JJIEMEHTOB B A-Tpymmax, | MOCTAaBJICHHOH 3aJa4yeil 1 yCIOBUSIMH| MHUPOBO33pEHUE, C LeNblo yriryOJieHus cephl.
OIpe/ieJICHUE TOHSTHS ee peureHus. [lo3HaBaTebHBIE: COOTBETCTBYIOIIEE 3HAHHUH O
/3 § 17, ynp. 4, TecToBBIe | AJUIOTPONHHU. Y METH CTaBAT ¥ POPMYITUPYIOT IEJIN U COBPEMEHHOMY MEPUOUIECKOM 3aKOHE JLo.2.

3alaHusl.

JlaBaThb XapaKTEPUCTUKY
3JIEMEHTOB M IPOCTBIX
BELIECTB IOATPYIIIbL

poOIeMBbl ypoKa
KoMMyHUKATHUBHbBIE:
aJICKBATHO UCIIOJIB3YIOT PEYCBEIC

YPOBHIO DPa3BHTHSA
HaYKU.

U TEePUOIUYECKON
CHUCTEME XUMHYECKHX
anementoB [. U.

O3HaKOMJICHHE C
obOpasuamMu cepbl
U €€ IPUPOIHBIX




KHCIIOpOZa TI0 HX cpexncTsa Aist 3 PEKTUBHOTO MeHzeneeBa, CTPOCHHH | COSAWHEHHH.
MOJIOKCHHIO B peleHss KOMMYHUKaTUBHBIX 33734 BEIIECTBA.
MepHOINYECcKOr Tabuie
U CTPOCHUIO aTOMOB.
YMeTh OOBSICHATD,
MOYEeMY YHCIIO IPOCTHIX
BEIIECTB B HECKOJIBKO pa3
MPEBBIIACT YHCIO0
XUMHYECKUX JIEMEHTOB.
21 CBolicTBa ¥ IPUMEHEHHE 3HaTh (PU3HYECKUE H PeryasiTuBHbIe: DopMHpOBaHUE CaMOoCTOSITeNbHO
Cephl. XUMHYECKHE CBONCTBA Paznnyator cnoco6 u pe3ynbrar L[EJIOCTHOTO COCTaBIIATh YPaBHEHUs
Cepbl. YMETh COCTaBIATh | ACUCTBUS MHUPOBO33PEHUS, peakuuid,
YpaBHEHUs peakuuii, IMo3naBarenbHbIE: COOTBETCTBYIOIIETO MOJTBEPKTAOIINX
/3 § 18, ymp. 3, TecToBBle | IOATBEPKIAFOIIUX Brnaneror o6umM npremom COBPEMEHHOMY OKHUCIIUTEIbHBIE U
3aMaHu. OKHCIIUTEIbHBIE U perieHus 3aaay YPOBHIO DPa3BUTHUSA BOCCTAHOBUTEJIbHBIE
BOCCTAHOBUTEIILHBIE KomMyHuKaTHBHBIE: HayKH. CBOMCTBa CEPHI,
COCTaBHTh BJIEKTPOHHYIO CBOHCTBa CeEpHl, JloroBapuBaioTcsi O COBMECTHOM CpaBHHMBATh CBOHCTBA
cxemy «IIpHMenenme ceppry | CPABHMBATE CBOMCTBA JEeATEILHOCTH, IPUXO/IS K 00IIemMy MPOCTBIX BELIECTB CEPBI
i MPOCTHIX BEIIECTB CEPHl U | PELICHUIO. U KHCIIOpOJa,
U TPOWLIIOCTPUPOBATH €&
KHCIIOPOAA, Pa3bICHATH Pa3bACHATh 3TH
TIpUMEPaMH. 3TH CBOWCTBAa B CBETE CBOHCTBa B CBETE
npencTaBieHuit 00 npencrasieanii 00 OBP
OKHCIIUTEIHHO-
BOCCTaHOBUTEIBHBIX
nporeccax.
22 Ceposogpopon. Cynbduisl. 3HaTh crioco0 momydeHust | PerynsiruBHbIe: DopMHpPOBATH CaMocCTOSITENBHO
CepoBOJIOPOZA B Y4UTHIBAIOT MPABMIIO B OTBETCTBEHHOE COCTaBISATh ypaBHEHHSA
71a00paTOpUU U €ro TUTAHUPOBAHNH U KOHTPOJIE OTHOIIEHHE K PpeaKIuid,
/3§19, ymp. 3,4, TecToBbIe | CBOMCTBA. YMETh croco0a peneHus YYEHUIO, TOTOBHOCTh | ITOATBEPKIAFOIIIX
3aaHus. 3allUChIBaTh ypaBHEHUS IMo3naBarenbHbIE: U CIOCOOHOCTH K cBoiicTBa cepoBosopoaa, | . OGpasiisl
peaxmui, Hcnonp3yroT TOUCK HEOOXOIUMON | cCaMOpa3BUTHIO U MOJIEKYJISIPHBIE HPHUPOIHBIX
XapaKTepU3yIOIIUX UH(OPMALIUH IJIsI BBITTOTHEHHS camM000pa30BaHUIO. GbOopMyIBl CpEeIHUX U Cynb(pUIOB K
CBOWCTBA CEPOBOJOPO/A, B| yUCOHBIX 3aJaHUM C KHUCJIBIX COJIEH. Cynmb(aToB.
WOHHOM BHJIE, IPOBOJNUTH | UCIOJIb30BAHUEM yUeOHOM [IpoBoaNTh XUMHUUYECKUI
Ka4eCTBEHHYIO PEaKIHIo JUTEPaTypsI 9KCHEPUMEHT I10
Ha CyIb(HUI-UOHBL KoMmyHuKaTHBHBIE: pacrno3HaBaHUIO
KonTtponupyrot aelicteue CyIb(QHI-OHOB.
napTHepa.
23 Oxcup cepri(IV). Ceprucras | 3Hath cBOIicTBa PeryasiTuBHbIe: DopMHpOBATH CaMocCTOSITENBHO
KHCJIOTa U €€ COJNU. CEpHHCTOTO Tasa, Y4UTHIBAIOT MPABMIIO B OTBETCTBEHHOE COCTaBJIATh ypaBHEHHSA
CEpHHCTOM UCIIOTH. YMETh | IUNIAHUPOBAaHUH U KOHTPOJIE OTHOIIEHHE K PpeaKIuid,
COCTaBJIATh ypaBHEHHS crioco0a peneHus YUCHHIO, TOTOBHOCTh | IOJTBEPIKIAIOIINX

A/3 § 20, ynp. 4, tecToBbIe
3aJaHHUS.

peakuui,
XapaKTEepU3YIOLINX
CBOICTBAa 3THIX BEIIECTB,
OOBSICHATh NPUYUHY

Ilo3HaBaTe/bHbBIE:

Hcrmonb3yroT MouCcK He0OX0AMMON
“H(OPMANIUH AJIs1 BBITIOTHEHHSI
y4eOHBIX 3aJaHUN C

M CrOCOOHOCTh K

CaMOpAa3BUTHUIO U

caM000pa30BaAHHMIO,
OCHOBBI

CBOMCTBa CEPHUCTOTO
ra3a 41 CEpHHUCTOHI
KHUCJIOTHI,
MOJIEKYJISIDHBIE




BBIMTAZICHUS KUCIIOTHBIX HCTIOb30BaHUEM YUeOHOM 9KOJIOTHYECKON (OpMyIBI CPpeTHUX H
JOXKJIEH, MPOBOAUTH JIUTEPATYPHI KyJIBTYPHI, KHUCJIBIX COJIEH.
Kaue€CTBEHHYIO PEAKLUIO0 KoMMyHUKaTUBHBIE: COOTBETCTBYIOIIEH [IpoBoauTh XUMHUYECKUI
Ha CYJIb(QUT-HOHBL Kontponupyrot aelicteue COBPEMEHHOMY 9KCIEPUMEHT IO
napTHepa. YPOBHIO pacrno3HaBaHUIO
9KOJIOTHUECKOTO CyIb(PUT-HOHOB
MBIIIUTCHUSL.
24 Oxcun cepsi(VI). Cepras 3HaTh CBOWCTBA PeryasiTuBHbIe: DopMHpPOBATH CaMOCTOSITeNEHO
KHCJIOTa U €€ COJIH. pa30aBIeHHON CepHOU PasmuaroT crioco6 u pe3ynabTar OTBETCTBEHHOE COCTaBJISAITh ypaBHEHUS
KHUCJIOTBl. YMETh JIEWCTBUS OTHOIIIEHHE K peakuui,
/3§21, ymp. 2, 3(a). 3alUChIBAaTh ypaBHEHUS Ilo3naBaTeJbHBIE: YYEHUIO0, TOTOBHOCTh | MOJATBEPKAAIOIINX
peakiui, Bnazgerot o6mum mprueMom U crnocoOHOCTh K CBO¥iCTBa pa30aBIcHHOMN
XapaKTepU3yIOIUX peleHus 3aaay CaMOpPa3BUTUIO U CEpHOM KHUCIIOTHI, U
CBOMCTBa pa30aBlICHHOW KoMMyHHUKaTHBHBIE: camM000pa30BaHHIO. PasbACHATh HX B CBETE | o o
CEpHOI KHUCIOTHI, U JloroBapuBaroTcs 0 COBMECTHOM MpecTaBIeHUH 00 K:’i‘;e(.:TBeHHI)Ie
Pa3bsICHATh HX B CBETE JEeSITeIBHOCTH, IIPUXOIAT K 00IIeMy ANEKTPOITUTHICCKON
TpeACTaBICHAN 00 JTUCCOIHAIIIH U E;iigiz_m
SIEKTPOITUTHICCKOM OKHUCITUTEIIHHO- CybHT- ’1/1
JIICCOIIHAITIH U BOCCTAHOBUTEIEHBIX
Cynb(aT-uoHBI B
OKHCITUTEIHHO- nporeccax. COCTaBIATh pacTBope.
BOCCTAaHOBUTEIBEHBIX MOJIEKYJISIPHBIC
nporieccax, NMpPOBOAUTH (bopMyIBl CpEeIHUX U
KAUeCTBEHHYIO PEAKIUI0 KHCJIBIX COJIEM CEpHOH
Ha CyIb(aT-HOHBL kuciaoTsl. IIpoBomuth
XUMUYECKUI
OKCIIEPUMEHT 110
pacro3HaBaHMIO
Cyab(aT-uOHOB.
25 [pakruyeckass padora 4. YMeTb NpUMEHATH PeryasiTuBHbIE: Pa3BuBath ymeHus CoOmonars npasmia

Pemenne
SKCIIEPUMEHTAIBHBIX 3a7a4

10 TEMC «KI/ICJ'IOpOJZ[ " cepar.

J.3. IToBTOpUTH TO

y4eOHUKY MaTepua IJiaBbl
V.

TEOpeTHYEeCKHe 3HAHUS Ha
MPaKTUKE, OOBICHATDH
pe3yNbTaThl MPOBOAUMBIX
OTIBITOB.

Ocy1IecTBISIIOT NOUIaroBbIi
KOHTPOJIb [0 PE3YJbTaTy
Ilo3HaBaTe/bHbBIE:

Ctpost peueBoe BhICKa3bIBAHHE B
YCTHOW ¥ MUCbMEHHOH Popme
KoMMyHUKATUBHbBIE:
Y4uThIBalOT pa3Hble MHEHUS U
CTPEMSITCS K KOOPJIUHALUI
Pa3IUYHbIX TO3ULUH B
COTPYITHUYECTBE

OIICHUBATh CHTYAIHIO
U OTNIEPATHBHO
MPUHUMATEH PEIICHHE,
HaxOJIUTh
aJIeKBaTHBIE CIIOCOOBI
B3aUMOJCHUCTBHS C
OIHOKJIACCHUKAMH BO
BpeMsl TIPOBEICHUS
MPaKTUYECKOI
paboTHI.

TEXHUKH 0e30MacCHOCTH
npu pabote ¢
71a00paTOPHBIM
00opyZoBaHHEM U
XUMHUYCCKNMHU
pC€aKTUBaMH, OKa3bIBaTb
MEPBYIO HOMOIb MPH
0XOTax U TPaBMax,
MOJyYEHHBIX TIPH
paboTte ¢ peakTHBaMH H
71a00paTOPHBIM
000pyI0BaHUEM,
HCCIIEI0BaTh CBOMCTBA
pacTBoOpoB
9NIEKTPOJIUTOB.




26 Pewenne pacuérHbixX 3amay YMerh pewmiath pacuéTHbie | PeryjasiTUBHBIE: DopMupoBaTh CaMoCTOSITeTEHO Pacuémnpie
3a/la4d 10 ypaBHEHUSAM OcCymecTBIAI0T NOUIArOBbIH OTBETCTBEHHOE paccMOTpeTh AITOPUTM | 3adauu 2.
XUMHYECKHX PEaKIUH C KOHTPOJIb 110 PE3YIbTATY OTHOLIECHHUE K pelleHys 3afadd o Boruucnenus mo
J.3.Pemenue 3amau u3 UCIIOJIb30BaHNEM BellecTB, | [lo3HaBaTeJIbHBIE: YYEHHUIO, TOTOBHOCTh | YPaBHEHHIO XUMHYECKONH | XMMHUYECKUM
«3amaynmKa ¢ COJIepKALIIX Brnaneror o6ummM npremom U CHOCOOHOCTh K peaxIuu c YpaBHEHUSIM
«TOMOIIHHKOMY. 8—9 onpe)lenéuHHy}o JIOTIIO peleHus 3agay CaMOpPa3BUTUIO U UCTIONB30BaHUEM Maccel, 00bEMa
xracchi» (. 46—51) MIpUMECEH. KOMMyHHKaTI/IBHI:Ie: camM000pa30BaHHIO. BEILECTB, COJIEpKALLINX u KOJIN4eCTBa
KouTponupyroT nelictus ONPENENIEHHYIO JOJIIO BELIECTBA
napTHepa. npumecei. Pemate OJIHOTO u3
3aJaud JaHHOTO THIIA. IIPOIYKTOB
peakuuu o
Mmacce
HCXOJIHOTO
BEIIECTBA,
00BEMY WIH
KOJINYECTBY
BEIIIECTBA,
CoJIepKaIIero
OIIPENEIEHHYIO
JIOJII0 IPUMECEH.
27 XapakTepucTuka a3ora u YMeTh XapakTepus3oBaTh PeryasiTuBHbIE: dopMupoBaTh CaMOCTOSITENBHO IaBaTh
¢dochopa. duznveckue u XUMUUYECKHE 371eMeHThl Ha | [lmaHupyroT cBou AEHCTBUS B CBSI3U | LIEJIIOCTHOE XapaKTEPUCTUKY
XUMHUUYECKHE CBOMCTBA a30Ta. | OCHOBAHMHU HX IOJOXKEHMS | C IOCTaBICHHOH 3aauel U MHPOBO33PEHHUE, 3J71eMEHTOB V A-rpynimsl
B NEPUOAMYECKON CUCTEME | YCIOBUSIMU €€ PEIICHUS. COOTBETCTBYIOLIEE Ha OCHOBaHHH HUX
U CTPOEHHSI UX aTOMOB. [lo3naBaTeabHbIE: COBPEMEHHOMY MOJIOKEHHS B
/3§ 23, ynop. 2,3. 3HaTh CBOWCTBa azoTa. CraBsrt u GOpMyIUPYIOT ETH U YPOBHIO Pa3BUTHS MepUONYECKON cucteme
YMeTh OOBSICHATH npo0OJieMbl ypoKa HayKH, " U CTPOCHHS aTOMOB.
MPUYUHY XUMHUYECKON KoMMyHUKATUBHBIE: KOMMYHHUKaTHBHYIO PaccmarpuBats
WHEPTHOCTH a30Ta, AJIEKBaTHO UCHOJB3YIOT PEUEBHIC KOMIIETEHTHOCTD B XMMHYECKHe CBOIiCTBa
COCTaBIIAATh YPaBHEHUS cpenacTsa aist 3pPEeKTUBHOTO 0OIIeHUN U a30Ta C TOYKH 3PCHHSA
XUMHYECKHX PEaKIUH, pemeHnst KOMMYHUKAaTHBHBIX 3a7]ad | COTPYJHUYECTBE CO Npe/ICTaBICHUH 00
XapaKTEePU3YIOLINX CBEPCTHHKAMH. OKHUCIIUTEIBHO-
XUMHUYECKHE CBOICTBa BOCCTaHOBUTENbHBIX
a30Ta, U Pa3bACHATH HX C nporeccax. O0CyxnaTh
TOYKH 3pEHUs pONb a30Ta B IPHUPOJE.
npeJCcTaBICHAN 00
OKHCIUTEIHHO-
BOCCTaHOBUTEIHHBIX
nporeccax.
28 AmMMuak. 3HaTh MEXaHU3M PeryasiTuBHbIe: DopMHpOBATH CocCTaBIATh CXEMY
o0pa3zoBaHus HOHA [TnaHupyroT cBOM AEHCTBUSA B CBSI3H | LIEIOCTHOE o0Opa3zoBaHusl MOHA L. Tonyuene
aMMOHUS, XUMUYECKHE C MOCTaBICHHON 3a7aueil u MUPOBO33PEHUE, aMMOHHUSL.
§ 24, ymp. 1, TtectoBBIC CBOMCTBa aMMHaKa. YMETb | YCIOBUSIMU €€ PEIICHUSI. COOTBETCTBYIOLIEE XapakTepHu3oBaTh aMMuaKa  ero
3a1aHNS. COCTaBISITh YpaBHEHUS IHo3naBarte/bHbIE: COBPEMEHHOMY ¢du3nyeckne CBOHCTBA PacTBOpEHHE B

peakuuii, CraBar 1 GOpMyIHPYIOT LEJU U YPOBHIO Pa3BHUTHSA aMMHaKa Ha OCHOBE
XapaKTePU3YIOLINX po0JIeMBI ypoKa HayKH. HaOTI0ICHUS
XIMHWYECKHE CBOHCTBA KoMMyHHKaTHBHBIE: JIEMOHCTPAIIMOHHOTO

BOIC.




aMMHaKa, M PasbsICHATh HMX
C TOYKH 3pPEHHS
npeJCTaBICHUN 00
JNEKTPOTUTHUECKON
IIACCOLUALAA U
OKHCIIUTEIbHO-
BOCCTAHOBUTEIILHBIX
nporeccax.

Kontponupyrot nerictBust napTHepa

OTIBITA MOTY4CHHS
ammuaka. OObICHITH
peaKLK TOpeHuUs
aMMHaKa B KHCIJIOPOZE
U OKHCIICHHS
KHCIIOPOZOM B
HPUCYTCTBHH
KaTaau3aTopa ¢ TOYKH
3peHusl NMpeACTaBICHUN
00 OKHCIHTEIFHO-
BOCCTaHOBUTEIBHBIX
mpoueccax.
CaMocCTOSITENbHO
paboTate ¢ yd4eOHHKOM.

29 IIpakTnuyeckass padora 5. YMeTh noiydaTh aMMHaK | PeryjisiTHBHBIE: ®DopmMHpoBaTH CoOumonars npasuia
[Monyuenne ammmuaka u peakueld noHHOro oOMeHa | [ImaHMPYIOT cBOM IEHCTBUS B CBSI3H | KOMMYHHKAaTHBHYIO TEXHUKH O€30I1aCHOCTH
N3y4YEHHE €T0 CBOWCTB. U JOKa3bIBaTh OIBITHBIM C MIOCTaBJICHHOH 3aaueil 1 KOMITCTEHTHOCTh B npu padote c
MyTEM, 9TO COOpaHHBIH YCIIOBUSIMHU €€ PEIICHHUS. oOImeHnu u 71a00PaTOPHBIM
ra3 — aMMHaK, I[lo3naBaTeabHbIE: COTPYAHUYECTBE CO o0opynoBaHHEM H
/3 noBTopuUTH § 24, aHAIIM3UPOBATh CraBar u GOpMyITHPYIOT LEJU U CBEpCTHHUKAMHU B XUMHYECKHMH
pe3ysbTaThl ONBITOB U Ipo0JIeMBI ypoKa npouecce yueOHO- pEaKTUBaMH, OKa3bIBaTh
Jenats oboOaromniye KoMMyHuUKaTHBHBIE: HCCIIeA0BATEIBCKON MEPBYIO MIOMOIIb IPU
BBIBOJIBI. AJIeKBaTHO UCHOJB3YIOT PEUCBHIC JIESITETTbHOCTH. oXorax M TpaBMax,
cpenacTsa aist 3pPEeKTUBHOTO MOJYYSHHBIX TPHU
peleHnst KOMMYHUKaTUBHBIX 33134 pabore ¢ peakTHBaMH H
71a00paTOPHBIM
00opynoBaHueEM,
HCCIe0BaTh CBOMCTBA
aMMHaKa.
30 Conu aMMOHHSI. 3HaTh KaYECTBEHHYIO PeryasiTuBHbIE: DopMHPOBATH CocTaBIsATh ypaBHEHUS
peaxkmuio Ha HOH [T1aHupYIOT CBOM JEHCTBHUS B CBSI3M | KOMMYHHKATHBHYIO XMMHUYECKUX PEaKINH,
aMMOHMSI. YMETh C IIOCTaBJICHHOM 3a7auei u KOMIIETEHTHOCTb B XapaKTEPU3YIOIINX
/3 § 26, ynp. 5, tecTtoBble COCTaBJISITh ypaBHEHUS YCJIOBUSIMU €€ PEIICHHUS. obmeHnn u XUMUYECKHE CBOMCTBA Tod
3a/IaHM. XUMHUYECKUX Peaklui, Ilo3naBateabHbIE: COTPYAHUYECTBE CO coJieid aMMOHUSI, U B;a.I/II\./IOJZ[eI‘/’ICTBI/Ie
XapaKTepU3yIOIIUX CraBsaT 1 GOpMYIHUPYIOT IETH U CBEPCTHUKAMH B Pa3BICHATH UX B CBETE .
XUMHYECKHE CBOWCTBA po0JIeMbl ypoka npouecce yueOHO- Ipe/CTaBIeHUI 00 coJeH  aMMOHHA
coJIell aMMOHUS, U KoMMyHUKaTUBHBIE: UCCIIE0BATEIbCKON INEKTPOIUTUIECKON cO Heotami
pa3bsCHATh UX B CBETE KonTponupyrot gelicTBus napTHepa | AEATENbHOCTH. JIUCCOLMALIUY.
NpE/ICTaBICHUH 00 IIpoBoauTh XUMHUUECKUN
3NEKTPOIUTUIECKON 9KCIEPUMEHT
JIACCOITHALINH.
31 A30THas KHCJIOTa. 3HaTh CTPOCHHE PeryasiTuBHbIe: dopmupoBaTh H3o6paxats
MOJICKYJIBl a30THOH YYUTBIBAIOT MIPABHJIO B L[EJIOCTHOE CTPYKTYpHYIO (hopMyITy
KHCJIOTHI. YMETh IUTAHUPOBaHUH M KOHTPOJIE CII0C00a | MHPOBO33PEHHE, A30THOM KHCIIOTEI,
OOBSACHSITH, YEMY PaBHBI peueHus COOTBETCTBYIOIIEE ONpeNeNnaTh




/3 § 27, ynp. 4(6), 6,
TECTOBLIC 3aJaHUs

BaJICHTHOCTh aToMa a30Ta
M €ro CTENEHb OKHUCJICHHUS
B MOJIEKYJIE a30THOU
KHUCJIOTBI. YMETh
COCTaBIISITh YpaBHEHUS
XUMHUYECKUX PEeaKlUi,
JIEKAIUX B OCHOBE
IIPOM3BOJCTBA a30THOM
KHUCJIOTBI, U Pa3bACHATH
3aKOHOMEPHOCTH HX
MPOTEKAHUS.

pasIMyaloT Crocod U pe3ybTaT
JIeHUCTBHS

ITo3naBaTeabHbBIE:

HCTIONB3YIOT TIOUCK HEOOXOAMMOit
UH(POPMAIIUH TSI BBITIOTHCHUS
yUeOHBIX 3aIaHUH C
HCTIOJB30BaHUEM YUeOHOM
muteparypsl, KoMMyHHKAaTHBHBIE:
KOHTPOJHUPYIOT ACHCTBUE MMApTHEPA
JIOTOBAapPHUBAIOTCS O COBMECTHOM
JEeSITeIbHOCTH, IIPUXOIAT K 001IIeMy
pemeHuo

COBPEMEHHOMY
YPOBHIO Pa3BHUTHUS
HaYKH.

BaJICHTHOCTh M CTCICHb
OKHCJICHHMS aToMa a3oTa
B MOJIEKYJE a30T-HOU
kuciaoTel. OOCyXIaTh
o0IIKe CBOMCTBA
KHCJIOT Ha MpuMepe
CBOMCTB pa3z0aBiIeHHON
a30THOM KHUCIIOTHI.
Or1eHnBaTH
[IPaBUJIBHOCTh
BEITIOJTHEHUA y4eOHOU
3amaun. PaccmaTtpuBath
XUMHUUYECKHUE PEaKIuu
MIPOMBIIIIJIEHHOT'O
MOY4YEeHUs a30THOM
KHCJIOTBI C TOYKH
3peH1/1>1 OKHCJINTCJIIBHO-

BOCCTaHOBUTEIBHBIX
MIPOLIECCOB.
32 OKucauTeNbHbIE CBOWCTBA 3HaTh OKHUCIHUTEIIbHBIC PerynsitTuBHbIe: dopMupoBaTh CormocTaBiaTh CBOMCTBA
a30THOM KHUCIIOTBHI. CBOMCTBa a30THOM IJIAaHUPYIOT CBOU AEHCTBUS B LEJIOCTHOE pa3baBieHHON U
KHUCIIOTBL. YMETh COOTBETCTBUM C IIOCTABJICHHOM MHPOBO33PEHHE, KOHLEHTPUPOBAHHOMI
COCTaBIISITh ypaBHEHUS 3a/1a4eil U yCIOBUSIMU €€ COOTBETCTBYIOIIEE a30THOM KHCJIOTHI.
/3§27, ymp. 3, 4(a). peakuii Mexay peanuzanuu COBPEMEHHOMY XapaxkTepu3oBaTh
paz0aBiIeHHON H Ilo3naBaTeJbHBIE: YPOBHIO DPa3BUTHUS CBOMWCTBa BEIIECTB B
KOHIIEHTPUPOBAHHOMN BJIAJICIOT OOIIMM IIPUEMOM HaYKU. xoJ1e
a30THOM KHUCJIOTOU U peleHus 3aaa4 JIEMOHCTPALlMOHHOTO
MeTaJIaMH, OOBACHATh nX | KoMMyHHKaTHBHbIE: JKCIIEPUMEHTA.
B CBETE IpEACTaBICHUI KOHTPOJHUPYIOT IEUCTBUS ApTHEPA HUcnone3oBate MeToq
00 OKHCIUTEIBHO- ANEKTPOHHOTO OayiaHca
BOCCTaHOBUTEJBHBIX IIpH PacCTaHOBKE
mporieccax. K03(h(UINEHTOB B
YpaBHEHHSIX
OKHUCJIUTEIHHO-
BOCCTaHOBUTEIBHBIX
peakuui.
33 Coau a30THOM KHCIOTHI. 3HaTh KayeCTBEHHYIO PerynsiTuBHbIE: dopMupoBaTh CocTaBisTh ypaBHEHHUs
peakuuIo Ha HUTpAT- IJIAaHUPYIOT CBOU AEHCTBUS B LEJIOCTHOE peakuuit pasnoKeHus
WOHBI. YMETh OTJIMYaTh COOTBETCTBHUU C ITOCTABJICHHO MHPOBO33PEHUE, HUTPaTOB. OOBACHATH
/3 § 28, ymp. 3. COJIM a30THOM KHCIIOTHI OT | 3ajaueld U YCIOBHUSIMHU €€ COOTBETCTBYIOLIEE KAueCTBEHHYIO PEaKLUIO A. Obpasusl
XJIOPUIOB, CYIH(HATOB, peanuzanuu COBPEMEHHOMY Ha HUTPAT-UOHBI, TPHPOLHAIX
cynmbhuaoB u cyiabputoB. | Ilo3HaBaTeabHbIE: YPOBHIO DPa3BUTHS OTJIMYATh COJIU a30THOU I(;)I/(I)Tc%a;:OBBH

YMeTh cocTaBlATh
YpaBHEHHUS peaKIuil
Pa3NOKEHUs] HUTPATOB.

BIIAJICIOT OOITUM ITPHEMOM
peleHust 3a1a4
KoMMmyHHKaTHBHBIE:
KOHTPOJIMPYIOT IEHCTBUS NApTHEPA

HayKH, U OCHOBBI
YKOJIOTHYECKOH
KYJbTYpBI.

KHCJIOTHl OT XJIOPHJIOB,
cynp(aToB, CyIb(pHUIOB
U CyIb(UTOB,

OOBSICHATH KPYTOBOPOT




a3oTa B MPHUPOJE

34 | ®ocdop: puznueckue u 3HaTh AJUIOTPOIIHBIC PerynsiruBHbIE: ®dopmupoBaTh XapakTepu3oBaTh
XMMHUYECKHE CBOWCTBA. Moau¢ukauuu pocdopa, IUIAHUPYIOT CBOM JICHCTBYSA B CBA3H | OTBETCTBEHHOE ¢dochop Ha ocHOBaHUH
Kpyrosopor docdopa B cBOlcTBa Oenoro u C MOCTaBJICHHOH 3aaueil u OTHOIIEHHE K €ro TOJIOKEHUS B
MPUPO/IE. KkpacHoro (ochopa. YMETb | yCIOBHIMH €€ PEIICHUS YUYEHHIO, TOTOBHOCTh | MEPHOAUYECKON CHCTEME

COCTAaBJIATH yPAaBHEHUS IHo3naBarte/bHbIE: U CIOCOOHOCTH K J. U. Menneneesa.
XUMHUYECKHUX PEaKIUd, CTaBAT ¥ (POPMYIUPYIOT LIENH U CaMOpa3BUTHIO U W3yyars cBoiicTBa
/3 § 29, yop. 3, TecToBble XapaKTEePU3YIOLINX pobIeMBI ypoKa camM000pa30BaHHIO. 0emoro M KpacHOTO
3aanus. cBoiicTBa (ocdopa. KoMMyHHKaTHBHbBIE: ¢dochopa. CocraBiiars
aJIEKBaTHO UCIIOJB3YIOT PEUCBbIC YpaBHEHHsI XUMHYECCKUX
cpeacTsa aist 3pPEKTUBHOTO peakiuid,
peleHus] KOMMYHUKaTHBHBIX 33134 XapaKTepU3YIOINX
cBoiictBa (ochopa kak
OKHCIIUTEISI U Kak
BOCCTAaHOBUTEJIS, U
OOBSICHITh UX C TOYKU
3pEHUSI OKUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX
MPOLIECCOB

35 Oxcup docdopa (V), 3HaTh CBOWCTBa OKCHAA PeryasiTuBHbIE: dopMupoBathb 3anuceBaTh ypaBHEHUS
(dochopHast KKCIOTa U €€ tdochopa(V) u IUTAHUPYIOT CBOM JICHCTBUS B CBS3M | KOMMYHHKATHBHYIO peaxImii,
comu. DocdopHbie dhochopHOI KUCITOTHI. C MOCTAaBJICHHOM 3ajaucii u KOMIIETCHTHOCTh B XapaKTePU3YIOIIUX
ya00peHusl. YMeTh cocTaBlATh YCIIOBUSIMHU €€ PELICHUS obmeHnn u CBOMCTBa OKcHAA

YpaBHEHHsI peaKiui, IMo3naBarenbHbIE: COTPYJHHUYECTBE CO docdopa(V) kak

XapaKkTePU3yIOLIHX CTaBAT U GOPMYITUPYIOT LETH U CBEpCTHUKAMHU B KHCJIOTHOTO OKCHJIA.
/3 § 30, ymp. 3. XIUMHYECKHE CBOHCTBA po0JIeMbl ypoka nporecce yueOHOH Paborats B mapax.

okcuzpa docdopa(V) u KomMmyHuKaTHBHBIE: JIESITETIBHOCTH.

(dochopHO#t KHCIOTHI, U aJIEKBATHO UCIIOJIB3YIOT PEUYCBbIC

Pa3bACHATh UX B CBETE cpencTaa aist 3pPEeKTUBHOTO

npe/ICTaBIeHU# 00 pelLICHHUS] KOMMYHUKATUBHBIX 33714

3JEKTPOJIUTUYECKON

Jucconuanuu "

OKHCJIUTEIIbHO-

BOCCTAaHOBUTECJIIbHbBIX

nporeccax, MpOBOAUTD

Ka4eCTBEHHYIO PEaKIHIO

Ha (ocaT-MOHBI.

[lonumath 3HaueHHE

MHUHEPAIBHBIX y100peHuH

JUISL pacTeHH.

36 XapaxkTepucTHKa yriaepoJa | YMeTb XapaKkTepu30BaTh PeryasiTuBHbIE: dopmupoBaTh CaMOCTOSITeNbHO . Moaenu
KpeMHHUS. AJIIIOTPOTHS XAMUYECKUE BJIEMEHTBI IJITAHUPYIOT CBOM JCHCTBUSA B CBSI3U | IIEJIOCTHOE XapaKTEPU30BaTh KPUCTAITHYCCKUX
yraeponaa. IVA-rpynmer Ha C TIOCTaBJIEHHOM 3a7aueil 1 MHUPOBO33PEHUE, oneMeHThl IVA-rpymmsl | peméTox anmasa

OCHOBAaHWM HX TOJIOKCHHUA | YCIIOBHUAMU €€ PCUICHUA COOTBETCTBYIOIICEC Ha OCHOBAaHUHU u I‘pa(l)I/ITa_
/3§ 31, ynop. 4. B nepuoaunyeckoil cucreme | Ilo3HaBaTeabHbIE: COBPEMEHHOMY MIOJIOKEHHSI UX B




U CTPOCHHS HX aTOMOB.
Wmets mpexncraBinenue o0
QJUTOTPOITHBIX

MOIUPHUKAIHAX YTIEPOJa.

CTaBAT U (GOPMYIHPYIOT LETH U
po0JIeMbl ypoka
KomMmyHuKaTHBHBIE:
aJIEKBaTHO UCIIOJIB3YIOT PEeYeBbIe
cpeacTsa aist 3pPEKTUBHOTO

YPOBHIO Pa3BHUTHS
HayKH, W
KOMMYHHUKATUBHYIO
KOMIIETEHTHOCTb B
O0LIEHUH CO

MIEPUOJNYECKON cucTeme
U CTPOCHHS HX aTOMOB.
IIpocnymars u
0o0CyANTh Tpe3eHTalnuU
o ¢ymiepeHax u

peleHNsl KOMMYHUKAaTUBHBIX 337la4 | CBEPCTHUKAMH. rpadene.
37 XUMHYECKHE CBONCTBA 3HaTh cBOWCTBa mMpocToro | PeryasiruBHbIe: DopMHpPOBATH OOBSICHATD SIBICHHE
yriepoza. Ancopouus. BEILlECTBA YTJIS, UMETh pa3INYaroT CIoco0 U pe3ysbTarT OTBETCTBEHHOE azcopOIMy Ha OCHOBE
IpECTaBICHUE 00 JOEeHCTBUSA OTHOIIIEHHE K JIEMOHCTPAIIMOHHOTO
azcopOmu. YMeTb I[lo3naBaTeabHbIE: JKCIEPUMEHTA.
COCTaBJISITh ypaBHCHU BJIAJICIOT OOLIMM IPHEMOM YYCHUIO, I'OTOBHOCTH CocTaBnsaTh ypaBHEHUS
XUMHUYECKUX PEeaKlUi, peleHus 3aga4 U CIIOCOOHOCTBL K XUMUYECKUX PEaKLHi,
/3 § 32, ymp. 3,7, TecToBble | XapaKTEPHU3YIOIUX KoMMyHuUKaTHBHBIE: CaMOpa3BUTHIO U XapaKTEepU3yIOIIUX
3a/IaHus. XUMHYECKHE CBOMCTBA JOrOBApPHBAIOTCA O COBMECTHOMN camMo00pa3oBaHuUIO. CBOMCTBa yriepoa Kak
yriepoga Kakx JeSITeIbHOCTH TI0J] PyKOBOJICTBOM OKHUCIIUTENS U Kak
BOCCTAaHOBUTEIS M Kak YUUTENA BOCCTaHOBHTEIS, H
OKHCIIUTEJIS. OOBSCHATH MX C TOYKH
3pEHUS] OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
IIPOIIECCOB.

38 Oxkcup yranepona (II) - 3HaTh CTpOEHHE W PeryasiTuBHbIE: dopMupoBathb H300paxaTh
yrapHbIi Ta3, CBOICTBa, CBOMCTBa OKCHJA pas3yIMyuaroT crocod 1 pe3ysbTar L[EJIOCTHOE CTPYKTYPHYIO (OpMYIy
(usnoIornYecKoe NeiHCcTBIE yraepoaa(Il), ero JNEeNCTBUS MHUPOBO33PEHUE, okcuaa yraepoxa(ll).

Ha OpTraHU3M. JieficTBHE Ha OpPraHU3M IMo3naBarenbHbIE: COOTBETCTBYIOIIEE Pa3psacHATE 1OHOpHO-
YeJloBeKa. YMETh BIAJICIOT OOLIMM IPHEMOM COBPEMEHHOMY AKIENITOPHBIH MEXaHHU3M
/3 § 33, ymp. 2, TecToBbIe COCTaBIIAATh YPABHEHUS pemeHus 3a1a4d YPOBHIO Pa3BHUTHSA 00pa30BaHUs MOJCKYJIIBI
3a/1aHus. XUMHYECKHX PEaKLHUH, KomMmyHuKaTHBHBIE: HayKH, LIEHHOCTHOE oxcuaa yraepoaa(ll),
XapaKTepU3yIOIIHNX JIOTOBapHBAIOTCS O COBMECTHOM OTHOIIIEHHE K MEXaHMU3M JeUCTBHUS
CBOMCTBa OKCHJa JeATEeILHOCTH T10]] PyKOBOACTBOM 3I0pPOBOMY H okcupa yraepoxa(ll) na
yraepona(ll). yuuTeNns 6e3omacHoMy 00pa3y | JKUBBIC OpPTaHH3MBI.
KU3HHU. YCBOCHHE CaMoCTOSITETbHO
MIPaBUIT paboTaTe ¢ KHHUTOW.
UHAWBUIYAJIBHOTO |
KOJIJIEKTUBHOTO
6e30macHoOrO
MOBEJCHUS B
Ype3BbIUalHbBIX
CUTYaIUSIX,
YTPOXKAIOLIUX KU3HU
U 3JI0pOBBIO JIIOZCH.

39 Oxcup yriaepoaa (1V) - 3HaTh CBOWMCTBA OKCHIA PerynsiTuBHbIE: dopmupoBathb CaMOCTOSITeTTHHO . O6pasis
YIJIEKUCIBIH Ta3. YTrosibHas yraepoma(IV), YUUTBIBAIOT IIPABUIIO B KOMMYHHUKaTUBHYIO paboTats ¢ y4eOHHKOM. | IPUPOIHBIX
KHCJIOTa U €€ COJIu. KauyeCTBEHHYIO PEAKIMIO Ha | TUTAHWPOBAHUH U KOHTPOJIE CII0c00a | KOMIIETEHTHOCTh B Paborare B mapax. KapOOHATOB M
Kpyrosopot yriaepona B YIIIEKUCIBIN Ta3. YMETh peuieHus oOmmeHnn u Jloxa3biBaTh KHUCIIOTHBIA | CHJIMKATOB.

IPUPOJE.

J0Ka3bIBATb XaPAKTEP

KoMMyHHUKATHBHBIE:

COTPYAHHUYIECCTBE CO

XapakTep OKCHuJa




/3 § 34 ymip. 3, § 35.ynp.7

OKCHJa, 3aIHCHIBAThH
YpaBHEHHsI peaKlui,
XapaKTepU3yIOLINX

CBOMCTBAa KHCJIOTHBIX
OKCHIOB. 3HATh CBOICTBa
YIOJIBHON KHUCJIOTHI.
‘YMeThb COCTaBIATh
YpaBHEHHS PEAKLU,
XapaKTepU3yIOLINX
npeBpalleHne KapOOHAaTOB
B THIPOKapOOHATHl M
00paTHO, MPOBOAMTH
Ka4eCTBEHHYIO PEaKIHIO
Ha KapOOHAT-MOHEI.

KOHTPOJIUPYIOT ICHCTBHE MapTHEpA.
PeryasiTuBHbIe:

pas3yIMyaroT crocod 1 pe3ysibTar
JaecTBus

IMo3naBarenbHbIE:

BJIAJICIOT OOLIMM NPUEMOM PELICHUS
3aj1a4

KoMMyHuUKaTUBHBIE:
JIOTOBApPHBAIOTCS O COBMECTHOM
JEATEIbHOCTH, IPUXOIAT K 00IeMy
pELICHUIO

CBCPCTHUKAMMU.

yraepona(IV),
IIPOBOAUTH
Ka4eCTBEHHYIO PEaKLHUIO
Ha okcuj yraepona(lV),
co0Jo1aTh TpaBHIiIa
TEXHHKH 0€30MacHOCTH
IpU TIPOBEJCHUH
7m1a00paTOPHOTO OTIBITA.
[IpoBoguth
Ka4eCTBEHHYIO PEaKIHIO
Ha KapOOHAT-HOHBL.
Cobmtomats mpaBmiia
Oe3omacHoCTH TpU
paboTe ¢ KHUCIOTaMHU.
XapaxkTepu3oBaTh
CBOICTBA BEILLIECTB B
xoJie 1abopaTopHOTO

JLo.5.
KauecTBeHnnas
peakuus Ha
YTICKUCHBIA Ta3.
JLo.6.
KauecTtBeHnHas
peaxIms Ha
KapOOHAT-MOH.

9KCTIEPUMEHTA.

40 [pakTuyeckas: padora 6. YMeTs nony4ats u PeryasiTuBHbIE: Pa3BuBaTh ymeHus CoOmonars npasuia
[Monxyuenne oxcuaa coOmpaTh OKCHJ OCYIIECTBIISIOT HOIIATOBBIH OLICHWBATh CHUTYAaIMIO0 | TEXHUKH 0E30IacHOCTH
yrnepona(IV) u mzyuenne yrepona(IV) B KOHTPOJIb 110 PE3YIbTATY 1 OTIEPATHBHO npu padote c
ero cpoiictB. Pacno3HaBanme | mabopatopuu u Ilo3naBaTenbHbIE: NPUHUMATh pelIeHue, | J1abopaTOpHBIM
KapOOHATOB. JIOKa3bIBaTh HaJIN4Me CTPOSIT PEYEBOC BHICKA3bIBAHUE B HaXOoJUTh obopynoBaHueM

JIaHHOTO ras3a. YMeThb YCTHO U MCbMEHHO# (hopme aJIeKBaTHBIE CIIOCOOBI | peakTHBaMH, OKa3bIBaTh
pacno3HaBaTh COJIU KoMMyHUKaTHBHBIE: B3aUMOJICHCTBUA C MEPBYI0 MOMOIIb TPHU
/3 nosToputs § 34 YIOJIbHOM KHUCJIOTBHI. YUYUTBIBAIOT Pa3Hble MHEHUS U OJHOKJIACCHUKaMHM BO | OKOTrax M TpaBMax,
CTpeMSTCA K KOOPAWHAIIUN BpeMsl IPOBEJCHUS CBS3aHHBIX C
Pa3JIMYHBIX TO3UINH B MPaKTHYECKOH peaKkTUBaMu M
COTPYJHUYECTBE paboThI. 71a00paTOPHBIM
000pyIOBaHUEM,
HCCIe0BaTh CBOMCTBA
N3y4aeMbIX BEIECTB.
41 Kpewmnnit. Okcng KpeMHUS 3HaTh cBoiicTBa KpeMHus, | Ilo3HaBaTeJIbHbBIE: Pa3BuBaTh ymeHus JaBatp 06mryro

(IV). KpemuuneBas KucinoTa u
eé comu. Ctexno. [lemeHrt.

/3 § 37, ynp. 3, tectoBbie
3a/IaHusl.
§ 38, ymp. 5

okcuaa kpemHIA(IV),
NPUYIMHY Pa3TUdHs
(u3MyecKux CBOMCTB
BBICIINX OKCHUI0B
yriaepoja U KpeMHUsl.
YMeTb cocTaBnATh
YPaBHEHHS XUMUYECKHUX
peakuui,
XapaKTepU3YIOMNX
CBOICTBA KpEMHUS,
okcuga kpemuuA(IV).3Hats
CBOICTBA KPEMHUEBOI
KHCJIOTBI, Ka4eCTBEHHYIO

BbIOMpAIOT Hanbosee 3phekTrBHbIC
CIOCOOBI PeIICHHUS 3a/1a4,
KOHTPOJIUPYIOT U OLIEHUBAIOT
MIPOLIECC U PE3YINIBTAT AESATEIbHOCTH
UCTIONB3YIOT MTOUCK HEOOXOJUMOM
WH(POPMALIUH JUISI BBITIOTHEHUS
YYeOHBIX 3a/IaHUH C
HCTIOJNB30BaHUEM YUeOHOM
JIUTEPATYPHI, BIAACIOT 0OIINUM
MPUEMOM PELICHHS 33/1a4
KoMMyHUKATHUBHbBIE:
JIOTOBApHBAIOTCS O PACIIPEIeICHUN
(yHKIMH B posell B COBMECTHOM

OLCHUBATH chyauH}o
M OTICPaTUBHO
MPUHUMATh pELICHUE,
HaXOJUTh
aJIeKBaTHBIE CIIOCOOBI
B3aMMOJICHCTBUSA C
OJHOKJIACCHUKAMH BO
BpeMsi NPOBEACHUS
CaMOCTOSITEIbHOM
paboThl.

XapaKTePUCTUKY
KpEMHHUSI Ha OCHOBaHUU
€ro IOJIOJKCHHUS B
NEePUOIUYECKON
TaOIUICe U CTPOCHUS
ero aroma.
CaMOCTOSITEIILHO
COCTaBJISAITh ypaBHEHUS
XUMUYECKUX Peaklni,
XapaKTEePU3YIOIINX
CBOICTBa KpEMHHUS U
okcuna kpemauA(IV), u
OOBSICHATH MX C TOYKH

. O6pasip
TPUPOIHBIX
KapOOHATOB U
CHITKATOB.




PEaKIUI0 Ha CUJIMKATHI.
VYMeTh COCTaBIATH
YPaBHCHHS XUMUYECKHUX
peakiui,
XapaKTePU3YIOIIUX
CBOWCTBa KPEMHHEBOU
KHCIIOTBI M €€ COJIeH.

ACATCIBHOCTU YYUTBIBAIOT PA3HBIC
MHCHHUSA U CTPECMATCA K
KOOpAUWHALIMU PA3JINIHBIX MO3ULIMNI
B COTPYAHUYECCTBE JOTOBApHUBAIOTCA
0 COBMECTHOM AEATEILHOCTH MOJ,
PYKOBOJACTBOM YUUTECJIA

3pEHHs OKHCIIHUTENBHO-
BOCCTAHOBUTEIIbHBIX
IIPOLIECCOB U
INMEKTPOIUTUIECKOH
JIUCCOIMALIUY.
XapaxkTepu3oBaTh
CBOICTBA KPEMHUEBOUI
KHCJIOTBI U €€ COolen.
CaMOCTOSITeNbHO
COCTaBIIATh YPaBHEHUs
XUMHUYECKHUX peakLuH,
XapaKTePU3YIOIIUX
CBOICTBA KPEMHUEBOUI
KHCJIOTHl U €€ coiel, u
OOBSCHSTh TH PEaKLUH
C TOUYKU 3pPEHHS

3JIEKTPOJIUTUYECKOU
JUCCOLMALIUN.
42 Pemenne pacu€rHeIX 3ama4 YMmers pemats pacuéTHele | PeryasiTuBHbIe: DopMHpOBATH CaMocTosITENBHO
3aa4d 10 ypaBHEHHSIM OcCymecTBIAI0T NOMIArOBBINA OTBETCTBEHHOE PacCMOTPETh AITOPHTM
XUMHYECKHX PEAKIMN C KOHTPOJIb 110 PE3YIbTATY OTHOLIEHHE K pelleHus 3aga4d 1o
A3, A3 § 37, UCIIONIb30BaHNEM BellecTB, | [lo3HaBaTe/IbHBIE: YYEHHUIO, TOTOBHOCTh | YPaBHEHHIO XUMHUYECKON
§ 38. coAepKalux Bnazgerot o01uM npreMom U crocoOHOCTh K peakuuu c
OTpeNIeNEHHYIO JI0JII0 perieHus 3aaay CaMOpPa3BUTHIO U HCTIONB30BaHUEM
HMpUMECEH. KoMMyHUKaTHBHBIE: caM000pa30BaHHIO. BEIIIECTB, COJEPKalIUX
KonTtpomupyrot nelcTBus OIPEIEIIEHHYIO [IOJI0
IapTHepa. npumeceid. Pemath
3aa4d JaHHOTO THIIA.
43 O06o00mmenne Mo teme 3HaTh CTPOEHHE aTOMOB PeryasiTuBHbIE: DopMHpPOBATH Paboratp
«Hemeramnb. HEMETAJJIOB, M3MEHEHHE BHOCSIT HEOOXOIMMbIE KOPPEKTHUBHI B | LIEJIOCTHOE WHIVWBUAYAIbHO U B
CBOMCTB TMPOCTHIX JefcTBHUE TOCIIe €T0 3aBEPIICHNUS Ha | MHPOBO33PEHHE, rpynmnax.
BEIIIECTB HEMETAJIOB U OCHOBE €ro0 y4eTa CIeJIaHHbIX COOTBETCTBYIOIIEE
J/3 IlogroroButhes K X COCAMHEHHWH B oumbok. [lo3HaBaTeabHbIE: COBPEMEHHOMY
KOHTPOIIEHOH paGoTe 110 3aBHCHUMOCTH OT 3apsia CTPOSIT PEYEBOE BHICKA3bIBAHUE B YPOBHIO DPa3BUTHUSA
TeMme «HeMeTalLIbhy. s]pa aTOMOB HEMETaJUIOB. | YCTHOM M MMCbMEHHOH (hopme HayKd, U
YMeTs 0OBSCHSITH KomMmyHuKaTHBHBIE: KOMMYHUKaTHBHYIO
CBOMCTBA HEMETAJUIOB U UX | KOPPEKTUPYIOT JEHCTBUA NapTHEpa | KOMIIETEHTHOCTH B
COEJIHEHUI B CBETE o0wmeHnn u

npeJCTaBICHAN 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTENBHEIX
peakusax u
3JIEKTPOJIIUTUYECKON
JIMCCOLIMAINH.

COTPYAHHYECTBE CO
CBEpCTHUKAMHU B
nporecce yueOHOH
JIeSITeIIbHOCTH.




44 KoHTposbHasi paGoTa Ne2 YMeTh HCNONb30BATh PerynsiTuBHBIE: OCYLIECTBIISIIOT dopmupoBath CaMOoCTOSITeTTHHO
no teme «Hemeramisiy. nproOpeTéHHbIe 3HAHUS. MOLIArOBBI U UTOTOBBIN KOHTPOJIb | OTBETCTBEHHOE BBINOJIHATh 33JaHUA
0 pe3ybTaTy OTHOLIECHHUE K onpenenéHHon
Y4EHUI0, TOTOBHOCTb | CJIOXKHOCTH IIO
/3 3apanus Het U CHOCOOHOCTh K HpoiiieHHOMY
CaMOpPa3BUTUIO U Marepuany
camM000pa30BaHHIO.
45 XapaKTepHUCTHKa METAIIIOB. YMeTs npuMeHATh 3HaHUA | PeryasiTuBHbIe: DopMHpOBATH XapakTepHu30BaTh
0 METaJUTMYECKOH CBA3N MIPUHAMAIOT ¥ COXPAHAIOT YUeOHYI0 | LENOCTHOE METaJIbl Ha OCHOBAHUH
JUTSL pa3bsACHEHUS 3ajady, INIAHUPYIOT CBOU JICHCTBHS | MHUPOBO33pEHHUE, UX TIOJOXEHUS B
/3 § 39, ymp. 4, TecToBEIC (u3MYECKHUX CBOMCTB B COOTBETCTBHUHM C IIOCTABJICHHOI COOTBETCTBYIOIIEE MePUOIUUECKON cucTeMe
3a/IaHus; METAaJUIOB. 3ajauell U ycIOBUSAMU ee COBPEMEHHOMY U CTPOCHHSA HX aTOMOB.
peanu3anuu YPOBHIO DPa3BUTHUSA OOBSCHATD
Ilo3naBaTenbHbIe: HayKH. 3aKOHOMEPHOCTHU
HCIIOIB3YIOT 3HAKOBO — HU3MEHEHHUSI CBOICTB JLo.7. VIzyenue
CHMBOJIMYECKHE CPECTBA METaJIOB II0 TIEPHUOIY o6pasuos
KoMMmyHuUKaTUBHBIE: u B A-rpynmnax. MCTaJLIOB.
apryMEHTHPYIOT CBOIO TTO3ULUIO U Hcnons3oBaTh
KOOPJIMHUPYIOT €€ C MO3UINN pUOOpETEHHBIE 3HAHUA
MIApTHEPOB B COTPYJHUIECTBE 0 METaJUIMYECKOH CBSI3U
OIIPEAEIAIOT CBOIO JINYHYIO JUISL pa3bACHEHUS
MO3UIINIO0, a/IEKBATHYIO (bu3HYEeCKUX CBOWCTB
i depeHIMpOBaHHYIO METAaJUIOB.
CaMOOIIEHKY CBOMX YCIIEXOB B
yuebe

46 HaxosxneHne MeTansos B YMeTh OOBSICHATH PeryasiTuBHbIe: DopmMHpOBATH OTtpabateiBaTh
IIPUPOJIE U OOIIHE CITOCOOBI CHOCOOBI TIONyYEHUs YUUTBIBAIOT NIPABUJIO B L[EJIOCTHOE
HX MOTy4YEHUS. METAUIOB C TOYKH 3PEHHMs | IUIAHMPOBAHUU U KOHTPOJIE CII0co0a | MUPOBO33pEHUE, HaBBIKM COCTaBJICHUA

MpeICTaBICHUM 00 JIEUCTBUS COOTBETCTBYIOIIIEE ypaBHEHUH
OKHCIIMTEIIbHO- IHo3naBarte/bHbIE: COBPEMCHHOMY OKHCIIUTEIBHO-
/3 § 40, ymp. 3. BOCCTAHOBUTEIBHBIX UCTIONB3YIOT MTOUCK HEOOXOJMMOM YPOBHIO Pa3BHUTHUS BOCCTAHOBUTEIILHBIX
mporieccax. nH(popManuy IS BBITIOTHEHUS HayKH, " peakuuii. Pemars
y4eOHBIX 3a/1aHuH ¢ KOMMYHHUKATHUBHYIO pacy€THbIC 3a/1a4n.
UCTIOJIB30BaHHEM ydeOHON KOMIIETEHTHOCTD B
JINTEpaTyphl 001IIeHNH U
KoMMyHUKaTHBHBIE: COTPYAHHUYECTBE CO
YYUTBIBAIOT pa3HbIE MHEHUS U CBEPCTHUKAMH B
CTpeMSTCA K KOOPAWHAIINN mporecce y4eOHOIt
Pa3IMYHBIX TO3UIINI JIeSITeIIbHOCTH.

47 XHAMHUYECKUE CBOMCTBA VYMeTh MOJIL30BaThCS PerynsiTuBHbIe: dopMupoBaTh 3anuceiBaTh ypaBHEHUS J.o.8.
METaJJIOB. SNEKTPOXUMUYECKUM IIOCTaHOBKA y4eOHOM 3a1a4n Ha LIETIOCTHOE pEaKIui, Bzanmopneiictue
ONEeKTPOXUMUYECKUN Psif PSIOM HaNpsHKEHUH OCHOBE COOTHECEHHS TOTO, YTO MUPOBO33PEHUE, XapaKTePU3YIOIUX METAJLUIOB C
HaTpsDKEHUI METalIoB. METaJUIOB, COCTABIIATh M3BECTHO M YCBOGHO , M TOTO, YTO COOTBETCTBYIOIIEE XMMHUYECKHE CBOMCTBA pactBopaMu

YpaBHEHHUS XHMHYECKUX eIe Hen3BEeCTHO COBPEMEHHOMY METaJUIOB C TOYKH COJIEH.

peakiui,
XapaKkTEepU3YIOINX

Ilo3naBarejibHBIC:
BBIIBH>)KCHHUEC TUIIOTE3, UX

YPOBHIO DPa3BUTHS

3pE€HUA OKUCIHUTECIIBHO-
BOCCTAHOBHUTCIIbHBIX




/3 § 41, yop. 3. CBOWCTBA METAJUIOB, U 000CHOBaHUE, TOKA3aTEIBCTBO HayKU. nporeccoB. CoOmonaTh
OOBSCHSTH CBOMCTBA KoMmyHuKaTHBHBIE: npaBWiia TEXHUKU
METaJUIOB B CBETE Y4YacTBYIOT B KOJUIEKTUBHOM Oe3omacHoCcTH TIpU
Npe/ICTaBICHUH 00 00CY>XIEHUH TPOOJIEM, TIPOSIBIISIOT pabore ¢ 1a00paTOPHBIM
OKHCJINTEIBHO- AKTHBHOCTH BO B3aUMOJICHCTBHUHU /IS o0opynoBaHueM M
BOCCTaHOBUTEJIBHBIX pelIeHUs] KOMMYHUKAaTHBHBIX U XUMHYECKUMH
Hporeccax. MO3HABATENbHBIX 337134, pEeaKTUBaMU.
(hopMHPYIOT YMEHHS HCIIONIB30BATh
3HaHUS B OBITY
48 CrnaBsl. 3HaTh cOCTaB U cTpoeHHe | PeryasiruBHbIe: DopMHpOBATH CpaBHUBATh METAIIBI U
CIIABOB, OTJIMYHE IIOCTAaHOBKA y4eOHOM 3a1a4n Ha LIETIOCTHOE CIIaBBI
/3§42, ymop. 2. CIUIAaBOB OT METAJIIOB. OCHOBE COOTHECEHHS TOTO, YTO MHPOBO33PEHHE,
YMeTh OOBSICHATH, MOYEMY | H3BECTHO M YCBOCHO , M TOTO, 9TO COOTBETCTBYIOIIEE
B TEXHHKE LIMPOKO el1e HeM3BECTHO COBPEMEHHOMY
UCTIONB3YIOT CIUIAaBHI. IMo3naBarenbHbIE: YPOBHIO Pa3BUTHS
BBIJIBIDKEHUE THIIOTES, UX HayKH.
000CHOBaHUE, JI0Ka3aTeIbCTBO
KoMMmyHHKaTHBHBIE:
Y4YacTBYIOT B KOJUIEKTUBHOM
00CYyXIEHUH TTPOOIIEM, TIPOSIBIISIOT
aKTHBHOCTH BO B3aUMOJICHCTBHUHM IS
peLIeHUs] KOMMYHUKaTHBHBIX U
MIO3HABATENbHBIX 337134
(hopMHPYIOT YMEHHS HCIIOIB30BaTh
3HaHUS B OBITY
49 [[lenounsle MeTaNIbI. YMeTb XapakTepu30BaTh PerynsitTuBHbIe: DopMHpOBATH XapakTepHu3oBaTh
IIEIOYHbIE METaJUIbl Ha IUIAHUPYIOT CBOM JICWCTBHS B CBSI3U | OTBETCTBEHHOE MOJIOKEHHE IETOYHBIX

A/3§43 (mo c. 153), ymp.

1 , TECTOBKLIC 3a/IaHUA

OCHOBAHUU HX IOJIOMKEHHUS
B IIEpHOIMUECKON Tabuie
U CTPOCHHS aTOMOB,
COCTABJIATh YPaBHEHHUS
peakuui,
XapaKTePU3yIOLIHX
CBOMCTBA MIENOYHBIX
METAJJIOB, U OOBICHATH
UX B CBETE
npeJCTaBICHUN 00
3JIEKTPOJIUTUYECKON
JIACCOLMALIAA U
OKHCJIUTEILHO-
BOCCTaHOBHTEJILHBIX
mporieccax.

C NIOCTaBJIEHHOM 3a7aueil u
YCIIOBUSIMU €€ PelIeHHUSI,
YUYHUTBIBAIOT IPABUJIO B
IUTAHUPOBAHHUU U KOHTPOJIC
crioco0a perreHust
Ho3naBarte/bHbIE:

CTaBsT U POPMYIUPYIOT

LIEJTA ¥ IPOOJIEMBI YpOKa
HCTIONB3YIOT TIOUCK HEOOXOaMMOit
WH(POPMALIUH JUISI BBITIOTHEHUS
y4eOHBIX 3a1aHUi ¢
HCTIONIb30BaHUEM yUeOHOU
JIUTEPATYPHI
KoMMyHUKATHUBHbBIE:
a/IeKBaTHO HCIIONB3YIOT pPEUeBhIe
cpeznctBa s 3 (HeKTHBHOTO
pelIeHIss KOMMYHUKATHBHBIX 33134
YYUTHIBAIOT pa3HbIC MHEHUS U
CTpEMSTCS K KOOPAWHAIINU
Pa3IMYHBIX TIO3HIUH B
COTPYAHUYECTBE

OTHOILIICHUC K
y‘-IeHI/IIO, TOTOBHOCTH
U CIIOCOOHOCTHh K
€amMo00pa30BaHHUIO.

METaJUIOB B
MIepUONYECKOM
TabJUIE U CTPOCHUE WX
atomoB. OtpabarbiBaTh
YMEHHE 3aIliChIBATh
YpaBHEHHUsI pEeaKIHH,
XapaKTepU3YIOMINX
XMMHYECKHE CBOMCTBA
IIETIOYHBIX METAJJIOB

.
BsaumopeiictBue
IIETOYHBIX
METaJIJIOB C
BOJOM.




50 Maruui. YMeTh XapakTepu3oBaTh PerynsiTuBHBIE: DopMupoBaTh OTtpabaTeiBaTh yMEHHE
I[lenouHo3eMenbHbIE U3MEHEHUE OCHOBHBIX IUTAHUPYIOT CBOM JIEMCTBUS B CBA3H | OTBETCTBEHHOE COCTaBIIATh YPaBHEHUs
MeTaJUIbL. CBOWCTB OKCUJIOB U C MOCTaBJICHHON 3afaueil u OTHOLLICHHE K YYEHUIO | peaKIui,
THUIPOKCUOB IIETOYHBIX YCIIOBUSIMU €€ PELICHus, U KOMMYHUKAaTHBHYIO | XapaKTepU3YHOIUX
METAJUIOB C YBEJIMYEHUEM | YUUTHIBAIOT IPABUIIO B KOMIIETEHTHOCTb. XMMHYECKHe CBOICTBa
/3§43, ynop. 3 3apsaa sipa aToMOB IUTAaHUPOBaHUU U KOHTPOJIE OKCHJIOB U
METaJUIOB, OOBSICHATH crioco0a peneHus THIPOKCUIOB MIETOYHBIX
CBOWCTBA 3THX Ilo3naBaTenbHbIE: METaIJIOB C TOYKH
COCIMIHEHUH B CBeETe CTaBsT U POPMYIUPYIOT 3peHHsI OKHUCIHTEIBHO-
TpeACTaBICHAN 00 LIeNTH ¥ IPOOJIEMBI YpOKa BOCCTAHOBUTEIEHBIX . O6pasisl
OKHCITUTEIHHO- HCTIONB3YIOT TIOUCK HEOOXOaMMOit MIPOIIECCOB U BaXKHEHIIINX
BOCCTaHOBUTEIHHBIX WHPOPMALIUH TSI BEITIOTHEHHS ANEKTPOTUTHICCKON COEMHEHUI
mporieccax. yueOHBIX 3a/1aHHH C JTUCCOITHAITIHI HATPHsI, KaJlus
UCIIONIb30BAaHUEM YueOHOMH
JUTEpaTypsl
KoMMmyHHKaTHBHBIE:
a/IeKBaTHO HCTIONB3YIOT peUeBhIe
cpezacTBa s 3h(HEKTUBHOTO
pelIeHnst KOMMYHUKAaTHBHBIX 33134
YYHTBHIBAIOT pa3HbIC MHEHUS U
CTpeMSTCSA K KOOPAWHAIINN
Pa3IHYHBIX TIO3HIUH B
COTPYIHUYECTBE
51 Baxnelinme coeqMHEHU YMeTh XxapakTepu3oBatbh | PeryisiTHBHBIE: DopMHpOBATH OTtpaboTKa yMEHUH
KaibIms. JKECTKOCTH BOJIBL. aneMeHTHl [IA-rpymnmel Ha | UTAHUPYIOT CBOM JCHCTBUS B CBSA3H | IIEIOCTHOE 3aIHCHIBATD YPABHCHHS | /1
OCHOBAHUH HX IOJIOKEHHS | C MOCTaBJICHHOW 3amaueil u MHPOBO33pEHUE, peaxImid, BsaumoieiicTare
B IIEpHOJNUECKON TabIHIle | yCIOBHSAMH €€ PELICHuS, COOTBETCTBYIOIIEE XapaKTepU3yIOIINX EI0YHO-
/3 § 44, ynp. 3, TecToBbIE | M CTPOEHUSI aTOMOB. YYHUTBIBAIOT MIPaBUJIO B COBPEMEHHOMY XUMUYECKHE CBOWCTBA 3eMeTbHBIX
3a1aHNS; YMeTb COCTaBIATh TUTAHUPOBAHNUHU B KOHTPOJIE YPOBHIO DPa3BUTHUSA HIETIOYHO3EMENTEHBIX METAIOB ©
YpaBHEHHS peakIuii, crioco0a perneHus HayKH, " METaJUIOB C TOYKH BOJIOM.
§ 45, ymp. 4, TectoBoOE XapaKTepH3yIOLNX Ilo3naBaTenbHbIE: KOMMYHHUKaTHBHYIO 3peHHs OKHCIHUTENBHO- O6pasibi
sajanme . CBOWCTBA KaJbIUA M €r0 | CTAaBST U QOPMYIUPYIOT KOMIIETEHTHOCTD B BOCCTAHOBUTEIEHBIX T —
COCIIMHEHUH, M OOBSICHATH | LN U MPOOJIEMBI YpoKa OOIIeHUN U MIPOIIECCOB U TPHPOIHEIX
WX B CBETE MPEICTABICHHUH | UCIIONB3YIOT MIOMCK HEOOXOAUMOM COTPYAHUYECTBE CO ANEKTPOITUTHICCKON COeIHHEeHH
00 3JEKTPOTUTHICCKOI WH(POPMALIUH TSI BEITIOTHEHUS B3POCIIBIMH | JIUCCOITHALINH. MarHH,
JIICCOIIMAITIN U y4eOHBIX 3aIaHUH C CBEPCTHUKAMHU. KaTbIs,
OKHCIUTEIHHO- HCTIOJTb30BaHUEM YUeOHOM
BOCCTaHOBUTEIHHBIX JIUTEPATYPBI
mporeccax. 3HaTh KoMMyHHKaTHBHbBIE: JOI':I;:;(OMHCHI/IC

Ka4eCTBEHHYIO PEaKIHIO
Ha HOHBI KaJ’lBHI/Iﬂ.3HaTL,
geM 00ycJoBIeHa
KECTKOCTh BOJBL. YMETh
Pa3bsICHATh CHOCOOBI
yCTpaHEHUs KECTKOCTH
BOJBI.

a/IeKBaTHO UCIIOJB3YIOT PEUEBbIC
cpeznctBa s 3 (HeKTHBHOTO
peUICHUA KOMMYHUKATUBHBIX 3a1a4
YUUTBIBAIOT Pa3HbIE MHEHUS U
CTpeMsTCA K KOOpAUHALUU
Pa3IMYHBIX TO3ULUH B
COTPYAHUYECTBE

CO CBOWCTBaMHU
u
NPEeBPAICHUIMH
KapOOHAaTOB H
THIPOKapOOHATO
B.




52 AIOMUHUI. YMeTb CcOCTaBIATh PerynsiTuBHBIE: DopMupoBaTh OTtpabaTeIBaTh HABBIKA
YpaBHEHHUSI XUMHYECKUX IUIAHUPYIOT CBOU JICHCTBUS C LIETIOCTHOE COCTaBJICHUS ypaBHEHHH
/3 § 46, ymp. 1 TecToBbIe peakuui, MIOCTABJICHHOM 3a1a4eil u MHPOBO33PEHUE, OKHUCJIUTEIHHO-
3aMaHus XapaKTepu3yoLUMX OO0IIMe | YCIOBUSIMH €€ PelleHHUs, COOTBETCTBYIOIIEE BOCCTaHOBUTEJIBHBIX
CBOMCTBA ANIOMHUHUS, OLICHNBAIOT IIPaBUJIBHOCTh COBPEMEHHOMY peaknuii. O6cy)aaTh
OOBSCHATh 3TH PEaKUUH B | BHIOJHEHHS ACHCTBUS YPOBHIO Pa3BUTHSA JIEMOHCTPAIIMOHHBII A N
cBere mnpejacTaBieHuil 00 | I[o3HaBaTe/ibHbIE: HayKH, H 9KCIIEPUMEHT. BsaumopelicTaue
OKHCJINTEIBHO- CaMOCTOSATENHHO BBIJIEISAIOT U KOMMYHHUKATHBHYIO OnuceIBaTh CBOWCTBA AIIOMHHIA €
BOCCTAaHOBUTEIHHBIX (OpMyIHPYIOT TO3HABATENBHYIO KOMIICTEHTHOCTb B N3y4aeMbIX BELIECTB. BOMOH. Obpasiet
mpolieccax. LIEITh, UCTIONB3YIOT OOIINE MPUEMBbl | OOIIEHUH U ia)KHeHmHX
pemeHus 3aga4d COTPYIHHIECTBE CO PHPOIHBIX
KoMMyHHKaTHBHBIE: CBEPCTHHUKAMHU B COCIMHCHIH
JIOIYCKAIOT BO3MOYKHOCTh npouecce yueOHOH AIFOMHHIA
Pa3JIMYHBIX TOYEK 3pEHHS, B TOM JIeSITEIbHOCTH.
YHCIIe HEe COBIAIAIONINX C UX
COOCTBEHHOH M OPUEHTHUPYIOTCS Ha
MIO3UIIMIO apTHEpa B OOIIEHUN U
B3aUMOJECHCTBUN
53 Baxneime coequHEHU YMeTh J0Ka3bIBaTh PerynsiTuBHBIC: ®DopmMHpoBaTH OtpabarbiBaTh HABBIKU
AIIOMHUHUS. aM(OTEpHBIN XapakTep IUTAHUPYIOT CBOM JIEHCTBHS C LIETIOCTHOE MIPOBEICHUS
COEIMHEHUS, COCTaBIISATH TIOCTABIICHHOH 3a7a4eil u MHPOBO33PEHHE, XHMHYECKOTO
YpaBHEHUS YCIIOBUSIMH €€ PEIIeHHS, COOTBETCTBYIOIIIEE 9KCTIEPUMEHTA.
/3 § 47, ynp. 4 COOTBETCTBYIOIINX OLICHUBAIOT IIPaBHIBHOCTH COBPEMECHHOMY CoOmonars npasuia
XUMHUYECKHUX PEAKIMHA U BBINTOJTHEHUS AEHCTBUS YPOBHIO Pa3BHUTHSA texHuku Oesomacuoct. | J1o.10.
OOBSACHATH UX B CBETE IMo3naBarenbHbIE: HayKH, " [pakTndecku [Monyuenne
Npe/ICTaBICHUH 00 CaMOCTOSITENILHO BBIJIEIISIIOT U KOMMYHUKATHBHYIO JIOKa3bIBaTh THIPOKCHIA
ANIEKTPOIIUTHYECKOM (OpMYIHPYIOT [TO3HABATENBHYIO KOMIIETEHTHOCTb B amM(OTepHbIll XapakTep ATIOMHUHUS U
JIMCCOIMAITIH. 1eJIb, UCIIOJIB3YIOT OOIIME NpUeMbl | OOIIEHHUHU U OKCHJIOB U B3aUMO/IeiicTBHIE
peteHust 3ana4y COTPYTHUYECTBE CO THIPOKCHUJIOB ero ¢
KoMMmyHHKaTHBHbBIE: CBEPCTHUKAMHU B amomuHns. ONUCHIBaTG | KUCIOTaMH U
JIOIYCKalOT BOBMOYKHOCTh nporecce yueOHOH H3y4aeMble BEIECTBA B | IIEIOYAMH.
Ppa3IMYHBIX TOYEK 3PEHHMSI, B TOM ACATCJIBHOCTH. X0I€ IpOBCACHNA
4yCle He COBHANAIOMIUX C HX XUMHIECKOTO
COOCTBEHHOH M OPHEHTUPYIOTCS Ha IKCTICPHMCHTA.
TIO3UIINIO TAPTHEPA B OOIIECHUN U
B3aUMOJECIICTBUN
54 XKemneso. 3HaTh CTPOECHHE aToMa PeryasiTuBHbIe: DopmupoBaTh OtpabaTeIBaTh yMEHHUE
Kenesa, (pU3UUECKHE U [TnaHupyroT CBOU IEHCTBUS C LEJIOCTHOE COCTaBIIATH ypaBHEHUs | JI, O6pasisl py.
XMMHUYECKHE CBOICTBA MOCTABJICHHOH 3aj1a4eil u MHPOBO33pEHHE, peakiuii, JKeJesa.
A/3 § 48, ynp. 2, tecToBbIE &KeJe3a. YMETh Pa3bsACHATh | yCIOBHSAMH €€ PELICHuS, COOTBETCTBYIOIIEE XapaKTepU3yIOIINX
3a1aHHUs. CBOMCTBA KeJie3a B CBET€ | OLICHMBAIOT MIPAaBUIILHOCTh COBpPEMEHHOMY XUMHUYECKHE CBOWCTBA Cxuranue
NpE/ICTaBICHUH 00 BBINIOJTHEHUS AEHCTBUS YPOBHIO Pa3BHUTHSA JKelle3a ¢ TOYKM 3pPEHUs | XKeje3a B
OKHCJINTEIBHO- IMo3naBaTenbHbIE: HayKH, " OKHCIINTEIBHO- KUCIIOpOZiE U
BOCCTaHOBUTEIBHBIX CaMOCTOSITEIILHO BBIICISIOT U KOMMYHHUKaTHBHYIO BOCCTaHOBUTEIBHBIX XJIope.
npoueccax u (OpMYyIHPYIOT ITO3HABATENBHYIO KOMITETEHTHOCTb B MPOLIECCOB.
JNEKTPOIUTHYECKOM 1IeJTb, UCTIOJIb3YIOT O0IIMe MpUeMbl | OOLIEHHH U CaMOCTOSITeIEHO




JIMCCOLIMAIIMH.

perIeHus 3aaaq
KomMmyHuKaTHBHBIE:
JlomyckaroT BO3MOXKHOCTb

COTPYIHHYIECTBE CO
CBEPCTHUKAMHU B
nporecce yuyeOHOM

paborarh ¢ y4eOHHKOM

Pa3IMYHBIX TOYEK 3PEHHs, B TOM JIESITEIILHOCTH.
yyclie He COBMAJAIONINX C UX
COOCTBEHHOH.
55 CoenuHeHus xenesa. 3HaTh CBOicTBa PeryasiTuBHbIC: ®DopMHpOBATH OtpabarbiBaTh
coenunennit Fe(Il) u IInanupyroT cBOM AecTBUSA C LIETIOCTHOE JKCIEPUMEHTAIbHBIE
/3§49, ynp. 3, tecToBbIe Fe(IIl). YMeTh cOCTaBIATH | NMOCTAaBJICHHOH 3a1adcii U MHPOBO33PEHHUE, YMEHHS, COOII0IaTh
3aMaHus. YpaBHEHUS YCIIOBUSIMH €€ PEIICHHUS, COOTBETCTBYIOIIIEE IpaBWiia TEXHUKU
COOTBETCTBYIOIINX OLICHNBAIOT IIPaBHIBHOCTH COBPEMEHHOMY 6e3omacHOCTH.
peaknuii B cBeTe BBINTOJTHEHHS ACHCTBUS YPOBHIO Pa3BHUTHSA OtpabatbsiBaTh yMEHHE
MPEICTaBICHUH 00 I[lo3naBaTenbHbIE: HayKH, 3AIHCHIBATD YPABHEHHT | .,
3IEeKTPOIUTHYECKOH CaMOCTOATENBHO BBIIENAIOT U KOMMYHUKaTHBHYIO peakuuid, K'a‘{.eC”l:BeHHbIe
JUCCOIMAIUN U (OpMYIHPYIOT TO3HABATENBHYIO KOMIIETEHTHOCTb B XapaKTepU3yIOIUX
OKHCIIUTEIHHO- LIeJTb, UCTIOJIB3YIOT OOIINE MPUEMBbl | OOIIEHUH U XMMHYECKHe CBOICTBa peaKuHI? ;a
BOCCTaHOBUTEIBHBIX pelieHus 3aaay COTPYAHUYECTBE CO COCTMHEHHUI XKeme3a ¢ 22;51 e
nporeccax. KoMMyHuUKaTHBHBIE: CBEPCTHUKAMU H TOYKH 3pEHUs
JlomyckaroT BO3MOKHOCTh B3pPOCIIBIMH. OKHUCITUTEIHHO-
Pa3MYHBIX TOYEK 3PEHHS, B TOM BOCCTaHOBUTEIBHBIX
YHCIIe HE COBIAIAIONINX C UX IIPOLIECCOB U
COOCTBEHHOM. 3EKTPOIUTUIECKOM
JIICCOLMAIIH.
CaMOoCTOsITeNEHO
paborath ¢ y4eOHUKOM.
56 IIpakTuuyeckass padora 7. YMeTh IpUMEHATh PeryasiTuBHbIe: Pa3zBuBaTh ymeHus Cobmronats npaBmia
Pemenne TeopeTHdeckue 3HaHMA Ha | OCYIIECTBISIOT MONIArOBBII OIICHUBATh CHTYallMI0 | TEXHUKH O€30MacHOCTH
9KCHEPUMEHTAIBHBIX 3a1ad MpaKTHUKe, OOBICHATH KOHTPOJIb 0 PE3YyIbTaTy U ONepaTHUBHO npu pabote ¢
no teme «MeTambly. HaOMoAeHUsT 1 [lo3naBaTeabHbIE: NPUHAMATh pelleHue, | J1abopaTOpHBIM
pe3ysbTaThl MPOBOAMMBIX | CTpOSsT pedyeBoe BHICKAa3bIBAHUE B HaxOIHTh obopynoBaHueM
OTIBITOB, XapaKTepU30BaTh | YCTHOM M MMCbMEHHOM opme aJIeKBaTHBIE CHOCOOBI | XUMHYECKHMHU
/3 moBTopuTh § 49 ycrnoBus TedeHus peakuuil | KomMmyHuKaTHBHBIE: B3aUMOJEHCTBUS C peaKTUBaMH, OKa3bIBaTh
JI0 KOHIIA B pacTBOpax VY4uTHIBaIOT pa3Hble MHEHUS U OJTHOKJIACCHUKaMH BO | HEPBYIO MOMOIIb HPH
3JIEKTPOJIUTOB. CTpeMSTCA K KOOPAWHAIIUI BpeMsl IPOBECHUS 0oXOorax M TpaBMax,
Pa3IMYHBIX TO3UIUI B MPAaKTUIECKOil MOJIYYCHHBIX TPH
COTPYJTHUYECTBE paboTEHI. paboTe ¢ peakTHBaMH W
1a00paTOPHBIM
00opynoBaHHEM,
HCCIIEI0BaTh CBOMCTBA
N3y4aeMbIX BEIECTB.
57 O6o00maromuii ypok o reme | O000mMTE 3HaHUS 10 TeMe | PeryjasiTuBHbIe: DopMHpOBATH OtpabarbiBaTh yMEHUS
«Mertannbs» «MeTtamb» BHocsT He0OX0ANMBIE KOPPEKTHUBBI | LIEIIOCTHOE IO 3aIlUCH ypaBHEHUI
B JICWCTBUE MTOCTIE €T0 3aBEPUICHNS | MHPOBO33PEHUE, XMUMHUYIECKHUX PEaKIid,
J/3 IloBTOpuUThH TEMY Ha OCHOBE €ro U y4eTa Xapakrepa COOTBETCTBYIOIIEE pEIIeHHIo 3aa4 10 TeMe
«Mertamsl». ITogroTroBUTHCS CICTaHHBIX OIINOOK COBPEMEHHOMY «Mertabl»y

KOMMyHﬂKaTl/lBHble:

YPOBHIO DPa3BUTHS




K KOHTPOJIGHOH paboTe.

KOHTPOJHUPYIOT ACHCTBUS MapTHEPA

HayKH,
KOMMYHHUKATUBHYIO
KOMIIETEHTHOCTb B
o0leHn 1
COTPYJHUYECTBE CO
CBEPCTHUKAMHU U

B3POCIIBIMH.
58 Kontpoabnas padora Ne3 YMeTh UCNONB30BaTh PeryasiTuBHbIe: DopMHpPOBATH CaMOCTOSITeNEHO
mo Teme «MeTtamms». NpUOOpPETEHHBIE 3HAHMS. OCYIIECTBIISIOT UTOTOBBIA 1 OTBETCTBEHHOE BBITIOTHATD 33JaHUA
MOIIAroBbI KOHTPOJIb MO OTHOIIIEHHE K OonpenesIEHHON
pe3ynbpTary Y4EHHUI0, TOTOBHOCTb | CJIOKHOCTH IO
J/3 3amaHns HET Ilo3naBaTenbHBIE: CTPOAT B U CHOCOOHOCTh K HpoiiieHHOMY
ICbMEHHOH (opme. CaMOpPa3BUTUIO U Marepuay.
camM000pa30BaHHIO.
59 Opranuyeckast XUMHS. 3HaTh MOHATHSA PerynsitTuBHbIe: DopMHpOBATH CoCTaBIATh KOHCIIEKT
«OpraHuvecKast XUMH», IUITAaHUPYIOT CBOU JICHCTBHA B POCCHICKYIO nekuuu. BwipabaTsiBaTh
/3§ 51, ynp. 6, TecTtoBble «OpraHu4ecKue COOTBETCTBUH C ITOCTABJICHHOM IPaXXAAHCKYIO YMEHHUE COCTaBIISATH
3a7aHus. BEILIECTBAY, 3a7a4eil U yCIOBHAMH €€ UICHTUYHOCTb, CTPYKTYpHBIE (HOpMyITBI
«YTIIEBOJOPOIBIY, peanu3aum MaTPUOTU3M, OpraHuyeckux BewecTB. | JI. Mogenn
«CTpyKTYpHBbIe (Qopmynbl». | [Io3HaBaTE/ILHBIE: YBa)XKEHHE K CBOEMY MOJIEKYJI
3HaTh OTVINYUA CTaBAT U GOPMYIIMPYIOT LU U Hapozy. OpPraHUYECKHUX
OpPraHMYeCKUX BEUIECTB OT | MpOOJIEMBI YPOKa; OCO3HAHHO U BocnuteiBaTh 4yBCTBO COCIMHEHUIA.
HEOpraHU4YecKuX. Y METh MIPOU3BOJIBHO CTPOSIT B YCTHOH U TOPJIOCTH 3a
COCTaBJIATh CTPYKTYpHBIE | MHUCbMEHHOH (opme OTEYECTBEHHYIO
(opmynsl  TIpocTEHIINX KoMmyHuKaTHBHBIE: HayKy.
YIJIEBOJOPOIOB. BJIaJICHUE MOHOJIOTUYECKOH 1
JMaoruueckoil popmaMu peunt
60 [IpenenbHble YrIeBogOPOBI 3HaTh OTHENBHBIX PeryasiTuBHbIE: DopMHpOBATH CocCTaBIsATh KOHCIIEKT
(HaCBIIICHHBIE). NpEe/ICTaBUTENCH alKaHOB | Pa3iIMYaloOT CIIOCO0 M pe3yabTaT 9KOJIOTUIECKOe nexkunu. OtpabaTbIBaTh
(meran, aTaH, mpomaH, JeHCTBUS MBIIIJIEHNE HA OCHOBE | YMEHHSI COCTABISTH
OyraH), nx ¢usndeckue u | [lo3HaBaTesbLHbIE: NPU3HAHUS [IEHHOCTH | CTPYKTYpHBIE (hopMyIbl JL. Toperue
/3§52, ynp. 2. XUMHYECKHE CBOWCTBA, BJIAJICIOT OOIIUM IIPHEMOM KM3HH BO BCeX €€ aJIKaHOB, OIPEIEINATh yI.‘HeBO}Z[OpOJj[OB
[TOArOTOBUTH YCTHbIE OTIpeIeNIeHUs] TOMOJIOTOB, pereHus 3aaa4 MPOSIBICHUSX | TOMOJIOTH 1 oBHapyKeHue
COOBIIEHHS O MpPUMEHEHHH TOMOJIOTHYECKOTO Psijia. KoMMyHUKaTHBHBIE: 3 OCO3HaHMSA YTJIEBOJIOPO/IOB. HIPOZTYKTOB 1X
YMeTh cOCTaBIATh JIOTOBAapHUBAIOTCS O COBMECTHOI HEOO0XOTUMOCTH
METaHa, O €ro poJiH B TOPEHUsL.
CTPYKTYpPHBIE (OPMYIIBI JeSITeIbHOCTH TI0J] PyKOBOJICTBOM OTBETCTBEHHOTO,
NapHUKOBOM Spdexre. aKaHOB. yuurens 6epeskHOro
OTHOLIECHUS K
OKpy>Karouiei cpeje.

61 Hemnpenenbusle 3HaTh CTPYKTYpHBIE PerynsituBHbIC: DopMupoBaTh CoCTaBIATh KOHCIIEKT I.Iony4enue
YTIEBOIOPOABI (hopMyTBI STHICHA U pa3iIu4aroT crnocod U pe3yiabTaT TOTOBHOCTh H nexiun. OTpabaTeIBaTh | HTHIIEHA.
(HeHaCBIIIEHHBIE). alleTWIEHA, UX JIEUCTBUS Croco0OHOCTh K YMEHUSL COCTaBJIAThH KauecTBeHHbIE

(uznueckue u ITo3naBaTeJbHBbIE: 00pa30BaHuIO, B TOM | CTPYKTYpHbIE (OpPMYIbl | peakuuu Ha
[omnmepsr. XAMHWYECKHE CBOMCTBA, BJIAJICIOT OOIITNM ITPHEMOM qrcie OpPTaHMYECKHX BEIIECTB, | JTUJIEH.

KaQ4YC€CTBCHHBIC PCAKIIMNU Ha

pereHus 3aaa4q

€caM000Pa30BAHMIO,

3alMCbIBATh YPABHCHUA




HETpeeIbHbIE KoMMyHUKAaTHBHBIE: OCHOBBI peaxiui, O06pasusr
YTI€BOAOPOABL. YMETh KOHTPOIHUPYIOT ACUCTBUS MApTHEPA | IKOJIOTMUYECKOTrO XapaKTepU3yIOIUX n3genuil u3
J/3 § 53, ynp. 5.§ 54, ynp. | cOCTaBJIATH CTPYKTYpPHBIE MBIIIJICHHS. CBOMCTBa HEIpeNeNbHBIX | MOJUITUIICHA,
2. (hopMysIBI TOMOJIOTOB YTIICBOJIOPOIOB. MOJIUIPONUIIEHA
STHJICHA U alleTUJICHA,
3aMUChIBaTh YpaBHEHUE W3BnexaTsp
peaxiuy MoJIMMEepU3aIUH. nadopmanuo u3
3HATH peakiuro Pas3sIMIHBIX HCTOYHHUKOB.
NOJIMMEPH3ALIUH, YMETh Hcnonp3oBaTh
COCTaBIIAThL YpaBHEHHUS CIpaBOYHYIO
peakuuil MonMMepU3aluu. JIATepaTypy, B TOM
HNmerp mpencraBieHue o YHCIIC U Ha
OJIUITUJICHE, JJICKTPOHHBIX
HOJIUMPONMIEHE U HOCHTEIISIX.
MOJMBUHHIIXJIOPH/IE.
62 IIponsBonHsIe 3HaTh onpeaeIcHNe PeryasiTuBHbIE: DopMHpOBATH CoCTaBIATh KOHCIIEKT
yrieBoaopoaoB. CupTel CIHPTOB, 001IyI0 popMyiTy | pasIHYaroT criocod U pe3yabTaT OTBETCTBEHHOE JIEKIUH.
(MeTaHo, 3TaHON, TIIMLEPHH), | OMHOATOMHBIX CHHPTOB, JEeHCTBUSA OTHOIIIEHHE K
(usmonormueckoe I[lo3naBaTeabHbIE: YYEHUI0, TOTOBHOCTh L. PacTBopenue
JEeWCTBHE METaHONa U BIAJICIOT OOLINM IIPHEMOM U CIOCOOHOCTH K ) P
A/3 § 55 ynp.3. Pemnts JTaHoJA. XapaKTEepPHU30BaTh | PELIECHHUS 3a0a4 CaMOPa3BUTHIO. ZI[I;I/IH(;];O;O BoE
3a/auM Ha TPUMECH W3 CBOMCTBA OJHOATOMHBIX U | KoMMyHUKaTHUBHBIE: ) PachopeHHe ’
nocoGust «Xumusi. 3agaunuk | MHOTOATOMHBIX CIIMPTOB. | JIOTOBAPHMBAIOTCA O COBMECTHOM FMiCpHHa B
YMeTb COCTaBIATh JeATeNIbHOCTH, IPUXOJIAT K 001eMy
C «IIOMOIIHUKOM». 8—9 . BOJIE.
YpaBHEHHs peakiuii, perIeHuo
KIacCHD. XapaKTCPU3YOIUX
CBOMCTBA OJHOATOMHBIX
CIHPTOB
63 KapOoHOBBIE KHCIIOTHI 3HaTh (HOPMYJIIBI PeryasiTuBHbIE: DopMHpPOBATH CocCTaBIsATh KOHCIIEKT
(YKCycHast KHCIIOTa, MYpPaBbUHOM U YKCYCHOM pas3IMyaroT Crocod U pe3ysbTar LIETIOCTHOE ypoka. Hcnonbs3oBaTh L. Tonyuerue 1
aMUHOYKCYCHas KHUCIIOTa, KHCJIOT. YMETh JercTBUSA MHPOBO33pEHUE, paHee IOJyuYeHHbBIE Cl;OfICTBa
CTeapruHOBAs U OJICHHOBAS COCTaBIIATh YPaBHEHUS IMo3naBarenbHbIE: COOTBETCTBYIOIIEE 3HaHUS TPU U3yYCHHUU .
KHUCIOTHI). CNOXXHBIE 3QUPBL. | XUMHUYECKUX PEaKIHH, BJI/ICIOT OOIINM ITPUEMOM COBPEMEHHOMY HOBOTO MaTepuaia yKeyceron
XKupsr. XapaKTepU3yIOIUX OO0IIHe | pemeHus 3a1ay YPOBHIO Da3BUTHUS KHHCHOTH'
CBOWCTBa KHCJIOT, Ha KoMMmyHHKaTHBHbBIE: HayKH. CCICAOBANIHC )
/3 § 56, ynp. 5, TecToBbIe IpUMepe MYypaBbUHOH U KOHTPOJIHUPYIOT ACUCTBUS MapTHEPA CBOWCTB JKHPOB-
3alaHUs. YKCYCHOH KHCIIOT. YMETb g?;;gp;MOCTB
3aIllUChIBATh PEAKIUI0
atepuduKanuu. 3HaTh OpramirHeciix
OMOJIOTMYECKYI0 POJIb PacTBOPHTEIAX.
KHPOB..
64 VYrieBoasl. 3HaTh MOJIEKYJISIPHBIC PerynsituBHbIe: DopMupoBaTh CoCTaBIATh KOHCIIEKT
(hopMyTIBI TIIOKO3BI U pa3Iu4aroT crnocod u pe3yiabTaT MTO3HABATENBHYIO U n3ydaemoro maparpada. A. Kaucctsennas
caxapo3bl, KaueCTBCHHYIO | AEHCTBHS MHPOPMALNOHHYIO l'oTOBUTH ANIEKTPOHHEIE PeaKius Ha

/3 § 57. IlloarotoBUTH

pCaKuio Ha IJIIOKO3Y,

Ilo3HaBareabLHBIE:

KyJIbTYpYy, B TOM

Mpe3CeHTalluu IO TEMC

TJIIOKO3y U




QJICKTPOHHBIC IPE3CHTAlIUN
o NPUMCHCHHIO
PacCMOTPCHHBLIX YIJICBOIAOB.

OMOJIOTUIECKYIO POJTh
TJIFOKO3BI U CaXxapo3kl,
MOJICKYJISIPHBIC (POPMYIIBI
Kpaxmalia | IeJUTIOJIO3HI,
CXOJICTBO M DPa3lInyuue

BIIQACIOT OOIIUM TIPHEMOM
peueHus 3a1a4y
KomMmyHuKaTHBHBIE:
JIOTOBapHUBAIOTCS O COBMECTHOI
JeATEILHOCTH, NPUXOJIAT K 001eMy

YUCJIe Pa3BUTHE
HABBIKOB
CaMOCTOSTEIbHOM
paboThl ¢ y4yeOHBIMHU
MOCOOHUSIMH, KHHUT'aMH,

ypoKa.

KpaxMait.

3THX YTJIEBOJOB, pelIeHuo JIOCTYTIHBIMU
Ka4eCTBEHHYIO PEaKILUI0 HHCTPYMEHTAMHU U
Ha Kpaxmail. TEXHHYECKHMHU
CpeACTBaMHU
HHPOPMAITMOHHBIX
TEXHOJIOTUi.

65 AmuHokucnoTsl. benku. 3HaTh cOCTaB, CBOWcTBa | PeryasituBHbIE: dopMupoBaTh CoCTaBIATh KOHCIEKT
XuMUsL U 3[0pOBBE. U OHMOJIOTHYECKYIO POJIb pas3yIMyaroT crocod 1 pe3ysbTar L[EJIOCTHOE n3y4yaemoro mnaparpada.
Buramussl. JlekapcTBeHHBIE AMHMHOKHUCIIOT U OEJIKOB. JaecTBus MHUPOBO33pEHUE, I'oTOBUTH ANIEKTPOHHBIE
BEIIECTRA. Hwmets npencrasienue o | Ilo3HaBaTesibHBIE: COOTBETCTBYIOIIEE MIPE3CHTAllUK 110 TeMe

(epMeHTaxX U TOpMOHAX. BIAJICIOT OOLINM IIPHEMOM YPOBHIO Pa3BHUTHSA ypoka.
pemeHus 3aga4d HayKH, a TaKxe

/3§ 58, yop. 1—5. KoMMyHUKaTUBHBIE: OTBETCTBEHHOE

[1OArOTOBHTh >IEKTPOHHBIC JIOTOBApHBAIOTCS O COBMECTHOM OTHOIIIEHHE K

TPE3CHTAIMH TI0 TeMe JEeATEIHOCTH, IPUXOIAT K OOIEMY | YUEHHIO, TOTOBHOCTh

(BHOTOTHIECKAT POIH peIIeHUIO U CIOCOOHOCTH K
CaMOpPa3BUTHIO H

Genkosy. caMo000pa30BaHHMIO.

66 | Xumuueckoe 3acpsasnenue 3HaTh 0 XUMHUYECKOM PeryasiTuBHbIE: ®DopmMHpOBaTH I'oTOBUTH ANIEKTPOHHBIE
oKpydIcalowell cpedsl U e2o 3arpsI3HEHUH OKPY)KAIOIIEH | pa3iM4aroT crocod U pe3yabTaT MO3HABATEJIFHYIO U NIPE3eHTaluy 0 TeMe
nocneocmeus. Ilpasuna CpeZbl U €Tr0 MOCIEACTBUSX, | JeHCTBUS nH(pOpManMOHHYIO ypoKa.

Oe3omacHOCTH TpU padoTe npaBmiIax paboTsl co I[lo3naBaTeabHbIE: KyJIbTypy, B TOM
CO CpencTBaMH OBITOBOM CpeAcTBaMH OBITOBOH BIAJICIOT OOLIMM IPHEMOM YHcie pa3BUTHE
XUMUH. XUMUH pemeHus 3a1a4d HaBBIKOB
KomMmyHuKaTHBHBIE: CaMOCTOSATENIbHON
J1/3 IOATOTOBUTH COOOIICHHS JIOTOBapUBAIOTCSI O COBMECTHOM paboThl ¢ y4yeOHBIMHU
JeSITeIbHOCTH, IPUXOIAT K 00IIeMy | MOCOOMSIMH, KHHUTaMH,
perIeHuo JIOCTYTIHBIMHU
HHCTPYMEHTAMHU H
TeXHUYECKUMU
CpeacTBaMu
nH(OpPMaLMOHHBIX
TEXHOJIOTHil.
67 O6obmaromuit ypox 3HaTh CTpOCHHE U PeryasiTuBHbIe: dopmupoBaTh Pab6ora B mapax u
CBOMCTBAa OPTaHUYECKIX BHOCSAT HEOOXOMMbIE KOPPEKTHBHI B | OTBETCTBEHHOE rpyImax

coeIMHeHU. YMeTh
OIIPENEIATE
MMPUHAIJICKHOCTD K
onpeneNEéHHOMY KJaccy 1o
(hopmyIie BerecTsa,

JIEICTBHE MOCIIE €r0 3aBEPIICHUS Ha
OCHOBE €ro0 y4eTa CIeJIaHHbIX
omnOok. [lo3HaBaTenbHBIE:
CTPOAT pE€YCBOEC BHICKA3bIBAHUE B
YCTHOI M MMCbMEHHOM (opme

OTHOILICHUC K
yqumo, TOTOBHOCTH
U CIIOCOOHOCTH K
CaMOpPa3BUTHIO.




3alMChIBAaTh OCHOBHBIC KoMMyHUKATHBHBIE:
YpaBHEHUS XUMUUECKHUX KOPPEKTUPYIOT IEHCTBUS apTHEPA
peakiuit

Y4eOHO-MeTONMYECKOE M MaTepHATIbHO-TEXHHYeCKoe o0ecrieyeHnsI 00pa3oBaTeIbHOI0 Mpoiecca
1. Pymurnc I'.E. Xumus 9 ki: yue0.: ans obmeoOpazosarensHbIX yapexaenuit/I.E. Pymsutuc, @.1'. ®enpaman.- M.: [Ipocsemenue, 2020
2. Xumus 9 KJ1.: 3IeKTPOHHOE NPUIIOKEHHE K YICOHHKY.
3. T'apa H.H. Xumusa PaGoune nporpammsl. [Ipenmernas nunus yueOuukoB Pymsutuc, ©.I'. ®enpaman. 8-9 knaccsl/ H.H. I'apa.- M.: IIpocBerienue
4. T'abpycesa H.. Xummus: pabouas tetpans 9 xi/ I'abpycesa H.U. -M.: [Ipocserienue.
5. I'apa H.H Xumust: 3amaunuk ¢ «mmomormarkom» 8-9 ki./ 'apa H.H, I'abpycesa H.1.- M.: IIpocBemenue.
6. Papenxuit A.M. Xumust: qunaktadeckuii Marepuan 8-9 ki1./ A.M. Pageukuii. .- M.: [IpocBemenue
7. I'apa H.H. Xumus. Ypoxu: 9 ki / H.H. I'apa.- M. [IpocBemienwue.

TpeGoBaHuA K YPOBHIO IOAT0OTOBKM yyaluxcs 9 kiacca

Yuawueca nonyuam eozmorcnocms u nayuamces nonumams:
- XUMUYECKYIO0 CUMBONUKY: 3HAKH XUMHUYECKUX 3JIEMEHTOB, (OPMYJIbl XMMHUYECKUX BEILECTB U YPABHEHHUS XUMUUECKUX PEaKIIHii;
- saxcHeuuue XuMuyeckue NOHAmMUs: XUMAYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAS! 1 MOJIEKYJIAPHAs MacChl, HOH, XUMHUYECKas! CBSI3b, BEILIECTBO,
KJIaccU(UKAIKs BEIIECTB, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, XMMUYECKas peakius, KIacCu(pUKaIus peakini, SIEKTPOIUT U HEANIEKTPOIIUT, DIIEKTPOTUTHIECKAsT
JUCCOLMALMS, OKHCIUTENb U BOCCTAHOBUTEb, OKUCIEHUE U BOCCTAHOBJICHHUE;
- OCHOBHbIE 3aKOHbL XUMUY: COXPAHEHUSI MAaCChl BEILIECTB, IOCTOSIHCTBA COCTABA, IEPUOJINUECKUM 3aKOH;
Ymers
- Ha3b16aMb: XUMUYECKUE IIEMEHTHI, COeIMHEHHSI M3YYCHHBIX KIJIACCOB;
- 00vsACHAMY: PU3NIECKUN CMBICT AaTOMHOT'O HOMEpa XMMUYECKOT'0 3JIEMEHTa, HOMEPOB I'PYIIIIBI U MIEPHO/IA; 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB JIEMEHTOB B NPEEsIaX MaJbIX
MEPUOJIOB U TIABHBIX MOJATPYIIT;, CYITHOCTh PEaKIuii HOHHOTO 0OMEHa;
- Xapakxmepu3z08amb: XUMUYECKHE SIEMEHTHI(0T BOJOPO/Aa 0 KalbIMs) HAa OCHOBE UX MOJIOKEHUS B repuoanyueckoil cucteme [.M1.MenneneeBa u 0cOOEHHOCTEN CTPOSHUSI UX
aTOMOB; CBSI3b MEXJ1y COCTaBOM, CTPOCHHEM M CBOWCTBAMH BEILECTB; XUMHUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB;
- onpedenamy: COCTaB BEILECTB M0 UX (HopMyJiaM, IPUHAAJICKHOCTD BEIIECTB K ONpeleIEHHOMY KIacCy COSANHEHUH, TUIIBI XUMHUYECKUX PEaKLHi, BAJICHTHOCTh U CTEIICHb
OKHCJICHUS 3JIEMCHTA B COCAUHCHUAX, THUII XUMHYECKOU CBS3H B COCIMHCHUAX, BOBMOKHOCTD ITPOTCKAHUA peaKuHﬁ HOHHOI'O O6MeHa;
- cocmagnamy: GopMyJIIbl HEOPraHUIECKUX COSIMHEHHH; CXeMBI CTPOCHHUS aTOMOB MEPBBIX 20 2IIEMEHTOB MEPUOIUIECKON CHCTEMBI; YPaBHEHUSI XUMHUECKUX PEaKITHIA;
- 0bpawamsbcs: ¢ XUMAYECKOH Mocy 101 1 1abopaTopHBIM 000pyI0BaHUEM;
- pacno3nagams OTMBITHBIM TTyTEM: KUCIOPOI, BOJOPO/I, YIIIEKHUCIIBIHA I'a3, aMMHaK, pACTBOPBI KUCIIOT U IIENIOUeH, XJI0pU-, CylIb(haT-, KapOOHAT-HOHbI;
- 8bIYUCIAAMD: MACCOBYIO JIONIO XUMHUYECKOTO 3JIeMEHTa IO (OpMYJIe COeTMHEHNS; MACCOBYIO JIOJIO BELIECTBA B PACTBOPE; KOJINYECTBO BEIIECTBA, 00BEM I MACCy M0 KOJIUYECTBY
BEIIECTBa, 00bEMY HIIM Macce PeareHTOB WK MPOJYKTOB PEaKIINu;
Hcnonvzosams I’lpuO6p€m§HHbl€ 3HAHUA U YMEHUA 6 I’lp(leuH@C‘KOﬁ OessmenbHOCMU U NOBCEOHEBHOU HCUSHU OIS
- Oe3omacHOro oOpalieHus ¢ BENIECTBAMU M MaTepHaIaMu;
- DKOJIOTHYECKH TPaMOTHOT'O MOBEIEHHSI B OKpY KaroIlei cpene;
- OLIGHKH BJIMSTHUS XMMHYECKOTO 3arpsi3HEHHS OKPYKAIOLIEH Cpeibl Ha OpraHu3M YeJIOBEKa;
- KpUTUYECKOH OIIeHKN HH()OpPMAIIMY O BEIECTBAX, UCTIONB3YEMbIX B OBITY;
- IPUTOTOBJICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIUH.

HopMbI onieHoOK
OuneHka yCTHOr0 0TBeTa




OTMeTKa «S»: OTBET TOJHBIN U MPABUIBHBI HA OCHOBAaHWW HM3YYCHHBIX TEOPUI, MaTepual WU3JIOXKEH B ONPEACICHHON JOTMYECKON IMOCIEA0BaTeIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM, OTBET CAaMOCTOSITEIIbHBIH.
O1MeTKa «4»: OTBET TOJIHBIM W TMPABHJIBHBI Ha OCHOBAaHWW M3YyYCHHBIX TCOPHH, MaTepHal HU3JIOKECH B OIMPEACIICHHON JOTHYECKOW IOCIIEIOBATEIHFHOCTH, TP STOM
JIOTTYIIIEHBI IBE — TPY HECYIIECTBEHHBIC OITMOKH, NCTIPABICHHBIE 10 TPEOOBAHUIO YUUTETIS.
OtmeTKa «3»: OTBET MOJHBII, HO IPU 3TOM JIOIMYIEHa CyIIeCTBEHHAsI OIIMOKA HIM OTBET HEMOIHbIH, HECBS3HBIMN.
OtMeTKa «2»: TIPU OTBETE OOHAPYKEHO HETOHMMAHWE YYaIllerocsi OCHOBHOTO COZIEpXaHHs y4eOHOTO MaTepuaia WIIH JOIMYIIEHBl CYIIECTBEHHBIE OITMOKH, KOTOpHIE
YYaIuiics He MOXET UCIIPABUTH TIPY HABOIAIIMX BOMIPOCAX YUUTEIS.
OneHka KOHTPOJbHBIX padoT
OTtMeTKa «5»: OTBET MOJIHBIN U NPAaBUIIbHBIH, BO3MO)KHA HECYLIECTBEHHASI OLIHOKA.
OTMeTKa «4»: OTBET HETIOIHBIA WIIH JOIMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OtmeTka «3»: paboTa BHINOJIHEHA HE MEHEe YeM Ha MOJIOBUHY, JOMYIIeHA OHA CYIeCTBEHHAas OIIMOKa U IIPU 3TOM JBE — TPH HECYILIECTBEHHBIE OIIMOKH.
OTtMeTKa «2»: paboTa BHIOJIIHEHA MEHBIIE YeM Ha MOJOBUHY HIIH COJEPKHUT HECKOJIBKO CYIIECTBEHHBIX OLITHOOK.
Onenka yMeHMii pemiaTh 3a1a41
OTMeTKAa «5»: B TOTHYECKOM PACCYXICHUHU U PEIICHUH OMIMOOK HET, 33/1a4a pelieHa palliOHaIbHBIM CIIOCOOOM.
OTMeTKa «4»: B JIOTUYECKOM PAaCCy>KACHUHM M PEIICHUH HET CYHIECTBEHHBIX OIMOOK, HO 3a/la4a pellieHa He pallMOHaJbHBIM CIIOCOOOM MM JOMYLICHO He Ooiee ABYX
HECYIIIECTBEHHBIX OIIUOOK.
OTMeTKa «3»: B TOTHYECKOM PACCYKICHUU HET CYIIECTBEHHBIX OIMMNOOK, HO JOIMyIeHa CYIIeCTBEHHAs OMMMOKa B MAaTEMaTHIECKUX pacdeTax.
OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OMIMOKH B JIOTHYECKOM PACCYKICHUH U PEIICHUH.
OueHKa IKCNEPUMEHTATbHBIX YMeHHIi
O1MeTKa «5»: paboTa BHINOIHEHA IMOJHOCTHIO W TPABHWIBHO, CIENaHbl NPaBUJIbHBIE HAOIONEHUS W BBIBOJBI, 3KCIIEPUMEHT OCYIIECTBIEH IO IutaHy ¢ ydetoM Thb,
MIPOSIBIICHBI OPTaHU3AIMOHHO — TPYIOBBIE YMEHUSI.
OtmeTka «4»: paboTa BBHINONHEHA TNPAaBUIBHO, CAETaHbI NPAaBUIBHBIC BHIBOABI M HAONIONEHHS, HO TPU 3TOM JKCIIEPHUMEHT NPOBEJCH HE MOJHOCTHIO WM JIOMYIICHEI
HECYIIECTBEHHBIE OIMOKHU B pabOTe C BEIIECTBAMHU.
OtMmeTka «3»: paboTa BBITONIHEHA TPAaBUJIBHO, CAENIaH SKCIIEPUMEHT HE MEHEee YeM Ha ITOJIOBHHY, HO JOIyIIeHa CYIIECTBEHHAs OIMMOKa B XOJe AKCIEPUMEHTa, B
o0bsicHeHHH, B ohopmiieHHH paboThl, B coOtoaeHun npasui Th.
OTMeTKAa «2»: JIOMYIICHBI BE U 00Jiee CYIIECTBEHHbBIC ONIMOKHA B XOJ1€ DKCIIEPUMEHTA, B 00bsICHEHHH, B 0(hopMiIeHHH PaboThl, B coOIroaeHnn npasui Th mpu pabdote ¢
BEIIECTBAMU.



COT'JIACOBAHO COT'JIACOBAHO
PykoBoautens HIMO 3amecturelnb qupekTopa no Y BP

€CTECTBEHHO-MATEeMaTHIECKOTO ITKJIIa /M.B. Andepora/

/JI.H. Txauésa/ 31.08.2022r.




