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IosicHuTeJABLHASA 3aAIIUCKA

AnantupoBaHHass palouasi mporpamma ydeOHOro mpeamera «Xumus» Bapuanta 7.1 ams

oOyuaromuxcs 8-9 kmacca ¢ 3aJepXKKOM ICUXMYECKOTO Pa3BUTHUA pa3paboTaHa C Y4eToM

pexomennauuit [IMIIk cocTaBI€HHBIX IO UTOTaM TICUXO0JIOTO-MEAUKO-TIEIArOrHYECKOW JTUArHOCTUKHU

obyuaromuxcs ¢ OB3 (rpynmst 3I1P). IIporpamma conepxut nuddepeHnupoBaHHbie TPeOOBaHUS K
pe3yibTaTaM OCBOCHHMS M YyCJOBUS €€ peanu3anud, O0OECIeuMBaIOIIUe yIOBICTBOPEHHE
00pa3oBaTeNbHBIX NOTPEOHOCTEH, YHAIUXCA C 3a/ICPKKON IICUXUIECKOTO PAa3BUTHSL.

HopmaTuBHO-nipaBoBasi 6a3za:

PaGouas mporpamma yuebHOro mpeamera «XuMus» st 8-9 kiacca pazpaboTaHa Ha OCHOBE

tpeboBanuit ®I'OC ocHOBHOTO 00111er0 00pa30BaHUS CICAYIOMIUX HOPMAMUBHBIX OOKYMEHMOB:

®denepansHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @eneparmm» ot 29.12.2012 Ne 273 -
@3 (pemakius ot 02.06.2016, ¢ u3m. u jgor., Beryi. B cuity ¢ 01.07.2016);

denepanbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOrO CTaHJApTa OCHOBHOTO OOIMIEro
0o0pa3oBaHMs, YTBEPXKIEHHOIO MpHKazoM MuHHCTEPCTBOM oOpa3oBanus Hayku PO 17
nexadps 2010 roga Ne 1897, 3apeructpupoBan B Muntocte Poccun 01.02.2011 Ne 19644, ¢
U3MEHEHMSIMU, BHECEHHBIMM IIpHKa3aMM: Ipuka3 MuHMucTepcTBa 00pa3oBaHHsS M HAyKH
Poccuiickoit denepanuu ot 29 nexabps 2014 r. Ne 1644 «O BHecenuu nzmenenuit B [Ipukas
MunucrepcTBa obpazoBanus u Hayku PO 17 mexabps 2010 1. Ne 1897 «OO6 yTBepxaeHnH
(benepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAapTa OCHOBHOTO OOIMIEro
00pa3oBaHU;

npuka3 MunoOpHayku Poccun ot 31.12.2015 Nel577 "O BHeceHUM H3MEHEHHH B
denepanbHBIE  TOCYIapCTBEHHBIH  00pa3oBaTeNbHBIA  CTAaHAAPT OCHOBHOTO  OOIIEro
o0pa3oBaHMsl, YTBEPKACHHBIN MpuKkazoM MuHuctepcTBa o0pa3oBaHus U Hayku Poccuiickoii
@eneparun ot 17 nexadbps 2010 r. Ne 1897" (3apeructpupoBano B Munrocre Poccun
02.02.2016 N 40937).

IIPUMEPHOIl OCHOBHOI 00Opa30BaTENBbHONW IMPOrpaMMbl OCHOBHOIO OOILIEro 0Opa30BaHUs
(omoOpenHoO# pemieHreM (enepanTbHOro y4e0HO- METOINISCKOTr0 OOBSTUHEHHS 110 O0IIeMY
obpasoBanuto, mporokosn or 08.04.2015 No 1/15 pasmemiéHHO# B peecTpe MPHUMEPHBIX
OCHOBHBIX 00111€00pa30BaTeNbHBIX IporpaMMm MuHHCTEpCTBA 00pa3oBaHUS M HAYKH
Poccuiickoit ®deneparuu (http://fgosreestr.ru); - @dyHaaMeHTaTBLHOTO Sapa COACPIKAHHUS
oOmero oopazoBanusi. - M. «IIpocsemienue» 2010r.;

Konnenium 1yxoBHO-HPaBCTBEHHOTO Pa3BUTHUS M BOCITUTAHUS JINYHOCTH TpakaannHa Poccun.
— M.: IIpoceemenue, 2009r.;

npuka3a MuHuctepcTBa obpa3oBaHus W Hayku Poccuiickoit ®denepanum ot 25.12.2018
Ne345 «O6 yrBepxkaeHUH (QenepalibHOTO TMEepeyHs Y4YEeOHUKOB, PEKOMEHIYEMBbIX K
UCTOJb30BAHUIO NPU  pealM3allid  UMEIOLIMX  TOCYJapCTBEHHYI  aKKpeIUTalHIo
00pa3oBaTeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeJHEro oOIIero
00pa3oBaHMs C BHECEHHBIMH W3MEHEHHSIMH.

MOoCTaHOBJIeHUs [ TaBHOTO TOCyJapCTBEHHOro caHuUTapHOro Bpauya Poccuiickoit deneparyu
«O0 ytBepxkaenun CanlluH 2.4.2.2821-10 «CanuTtapHo- 3MM1eMUOIOTHYECKIE TPeOOBaHUS
K YCJIOBUSM U OpraHuzaluuu oOyueHHss B 0O0IIe00pa3oBaTENbHBIX YUPEKICHUAX» OT
29.12.2010 Ne 189 (3apeructpupoBanroro B Muntocte Poccmiickoit @eneparun 03.03.2011
Ne 19993);


http://fgosreestr.ru/
http://fgosreestr.ru/

e nocTta”oBieHus [ 1aBHOTO rocynapcTBeHHOro canutapHoro Bpaua Poccuiickoit denepannu ot 24.11.2015 Ne 81 "O BHecenun nsmenenunii Ne 3 B CanlluH
2.4.2.2821-10 "CaHUTapHOAIUIEMHOJIOTUYECKHE TpeOOBaHUS K YCIOBHUSM M OpraHu3alud OOYy4YeHHs, COAEp)KaHus B 00IIe00pa3oBaTEIbHBIX
opranuzanusax" (3aperucrpupoannoro B Munrocre Poccun 18.12.2015 Ne 40154);

B cucreme mkoapHOrO 00pa3oBaHUS XUMUS SBIISAETCS HE TOJBKO MPEIMETOM H3YUYCHHsI, HO M CPEJICTBOM OOYYEHHs, ONPEENISIONIM YCIIEIIHOCTh B
OBJIa/ICHUU BCEMU ILKOJIBHBIMU IIPEIMETAMHU U Ka4eCTBO 00pa30BaHuUs B 1€JIOM. XMMHUs B OCHOBHOH IIIKOJIE U3y4aeTcs Ha YPOBHE pacCCMOTPEHUsI (PU3MUECKUX
¥ XUMHUYECKHUX SIBJICHUN MPUPOJIbI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH XHMHHU M IPUMEHEHHEM ATHUX 3aKOHOB B TIOBCEHEBHOM *u3HH. [Iporpamma obiagaer
UHCTpYMeHTapueM i pazButust YYJl. B pesynbraTe nzydeHuss XUMHU NOJTyYaT JajdbHEUIIee pa3BUTHE JUYHOCTHbBIE, MPeAMeTHbIe U MeTanpeAMeTHbIe
pe3yabTaThl (peryJsiTaBHble, KOMMYHUKATHBHbIE U MIO3HABaTeIbHbIe YyHHMBepcaabHble yueOHble feiicTBuA 1 UKT-koMneTeHTHOCTH 00y4aommxcs),
COCTABJISAIOLIME MICUXOJIOTO-NIEAATOTMUECKYI0 U MHCTPYMEHTAIbHYIO OCHOBBI (DOPMHUPOBAHMS CHOCOOHOCTHM M TOTOBHOCTH K OCBOEHHMIO CHCTEMATHYECKHX
3HaHUH, WX CaAMOCTOSATEIBHOMY IONOJIHEHUIO, MEPEHOCY M MHTErpaluy; CIIOCOOHOCTH K COTPYAHMYECTBY M KOMMYHHUKAIMM, PELICHUIO JUYHOCTHO H
COLMAIBHO 3HAYMMBIX TPOOJIeM M BOILUIOIIEHHUIO PEIICHHUH B TPAKTUKY; CIIOCOOHOCTH K CAMOOPTaHU3aIluH, CAMOPETYJIISINH U Pe(hIeKCHH.

B ocHOBY Kypca 10J102KeHbI cjleyIolue uaen:

® MaTepHalbHOE €IUHCTBO U B3aUMOCBSA3b OOBEKTOB U SBJICHUN IPUPOJIBI;

e  BeylIas POJIb TEOPETHUECKUX 3HAHUIA IJIs1 OOBSICHEHHUS U IPOTHO3UPOBAHUS XUMHUYECKHUX SIBIICHUH, OLIEHKU WX MTPAKTUYECKON 3HAUUMOCTH;

® B3aUMOCBSI3b KQUECTBEHHOM M KOJIMYECTBEHHON CTOPOH XUMUUECKUX 00BEKTOB MaTEPUAIbHOTO MUPA;

® Dpa3BUTHE XMMHUYECKOW HAYKH W TPOU3BOACTBO XMMHYECKHX BEIIECTB M MaTEPHAJIOB U YIOBJIETBOPEHHUS HACYIIHBIX MOTpeOHOCTEH dYenoBeka U
oOuiecTBa, pemeHus rno0aibHbIX MPOOIEM COBPEMEHHOCTH; ® TEHETHUECKasl CBA3b MEK/y BEIIECTBAMM.

OTH H/1eH pPeaTu3ylTcs B Kypce XUMHU OCHOBHOM IIKOJIBI MYTEM JOCTHKEHUS CJIeTYIOUIUX IeJIei:

® (¢popmuposanue y ydaumxcs XMuMUYECKON KapTUHBI MUPa KaK OPTaHUYECKOM YaCTH €ro IeIOCTHON €CTeCTBEHHOHAYYHON KapTHHBI;

®  paszsumue O3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH, YUaIlIUXCsl B MPOIIECCe H3YyUEHUSI UMH XUMUYECKONH HAyKH neé
BKJIaJIa B COBPEMEHHBIN HAyUYHO-TEXHUUECKHUH Mporpecc; GOpMUPOBAHNE BAKHEHUIITUX JIOTHYECKUX OTEpallUii MBIIIJICHUS (aHAIU3, CHHTE3, 0000IICHHE,
KOHKpETH3aIis, CpaBHEHHE M Jp.) B IMpoIlecce MO3HAHUS CHCTEMbl BXHEHIIMX MOHSITHM, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUHU M CBOWCTBAX
XAMUYECKHX BEIIECTB;

e gocnumanue yOSXKIAEHHOCTH B TOM, YTO NMPHUMEHEHUE TOJYYCHHBIX 3HAHWW W YMEHHUH MO XUMHHU SIBISETCS OOBEKTUBHON HEOOXOIMMOCTHIO ISt
0e30macHO pabOTHI ¢ BENIECTBAMU U MaTepuaiaMu B ObITY U Ha TIPOU3BOICTBE;



®  npoekmuposaHue u peanu3ayusi BITYCKHUKaMU OCHOBHOM IIKOJIBI IMYHOM 00pa3oBaTeIbHON TPACKTOPUU: BBIOODP Mpodmiis 00yyeHHs B cTaplIei MIKoe
WIN IPO(EeCCHOHATBHOTO 00pa30BaTEIbHOIO YUPEKICHUS;
® o0gradeHuUe KII0UesbiMU KoMNnemeHyusamy. yaeOHO-1103HaBaTeIbHbIMU, MH()OPMAILIMOHHBIMH, LIEHHOCTHOCMBICIIOBBIMU, KOMMYHHUKAaTHBHBIMH.
JocTrkeHne 3TUX LeJieil o0ecnieyuBaeTCsl pelieHueM 3a1a4:

® [I03HAKOMUTb YHaIIUXCS C METOJOM Hay4YHOr'0 IIO3HAHUS U METOJJaMH UCCIICI0BAaHUSI XMMUYECKUX SIBIICHUM IPUPOBI;

e chopMHpOBATh y yYalIUXCs YMEHHsS HaOJI0JaTh XUMHUYECKUE SIBJICHUS M BBINOJIHATH ONBITHI, JaOOpaTOpHBIE PabOTHI, peIIaTh AKCIEPUMEHTAIbHBIC
3aJa4d MPUMEHSIEMbIX B MPAKTUYECKOH >KU3HH; * TIOMOYb OBJAJCHHUIO YYAIIMMHUCS TAaKHUMH OOIIEHAYYHBIMHU MOHSATHUAMH, KaK MPUPOJHOE SBICHHUE,
npobiema, TUIIoTe3a, TEOPETHUECKHUI BBIBOJI, PE3yIbTAaT IKCIIEPUMEHTAIBHON MTPOBEPKH;

e [poayMmarh paboTy Ui MOHUMAHUS YYALUIUMUCSA OTJIMYMHA Hay4HBIX JaHHBIX OT HENPOBEPEHHOM MH(pOpMALKU, LIEHHOCTH HAaYKH I YAOBJIETBOPEHU S
OBITOBBIX, IPOM3BOICTBEHHBIX U KYJIBTYPHBIX IOTPEOHOCTEH UenoBeka;

e (opMupOBaTh YMEHHUS APTyMEHTHPOBAHO OOOCHOBBIBATH M OTCTAMBATh BBICKA3aHHOE CYXK/ICHUE, OLICHUBATh M IPUHUMATD CYXKICHUS JPYTHX;

® pa3BUBAaTh YMEHUS CAMOCTOSATEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO MI03HABATEIbHYIO AEATEIBHOCTD (OT OCTAHOBKH /10 MOJIyYEHHs U OLIEHKU
pe3yabTata);

® [POJOJDKUTH POPMUPOBAHUE YMEHUS BECTH MTOUCK HH(OpMaLIMK U paboTaTh C HEll;

® pa3BUBATh YMEHHE JIOTHYECKOTO, 3HAKOBO-CHMBOJIMYECKOTO M aJTOPUTMHUYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS, TPEACTABICHUH O
KOMITBIOTEPHOU IPAMOTHOCTH;

® BOCIHUTHIBATH YOEXKIEHHOCTh B TO3UTUBHOM POJIM XUMHUH B )KH3HH COBPEMEHHOT0 O0IIIECTBA, TOHUMaHUE IEPCIEKTHB Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA,
CPEZCTB CBSI3U U JIp.;

® pa3BUBATh YMEHUS MPUMEHATH IMOJyYCHHBIC 3HAHUS U YMEHUS JIJIs1 0€3011aCHOTO UCTIONB30BaHUS BEIIECTB B OBITY, CEIIECKOM XO3SIICTBE M TPOU3BOJICTBE,
pelIeHus MPaKTHYECKUX 3a]1ad B TIOBCEHEBHOM KU3HU, MIPEIYTIPEKICHUS IBICHNH, HAHOCAIINX BPE 3I0POBBIO YEIOBEKA M OKPYXKAIOIIEH cpere.
Koppexkuunonnbie 3agaum:

® TIPEJOCTaBUTH BO3MOXKHOCTh YUCHUKY OBJIAJIETh 0A30BBIM COJIEPKAHUEM 00YyYEHUS, MOBBIIIATh MOTHBALIMIO K 00YYEHUIO;

®  C03/1aTh YCJIOBUS JUIS Pa3BUTHUS yUaIllErocsi B CBOEM IEPCOHAIILHOM TeMIIE, UCXOsI U3 €r0 00pa3oBaTeIbHBIX CIOCOOHOCTEN U MHTEPECOB;

® Da3BUTH MBIIUICHUE, TAMATh, BHUMaHHE, BOCIPUATHE Yepe3 WHANBHYaTbHBIN Pa3aaTOuYHBI MaTepHa;, « OCYIIECTBISATh KOPPEKIIUIO HAPYIIICHUI
YCTHOM peud, KOPPEKIUIO U MPOPMIAKTUKY HAPYIICHHH YTEHUS U TUChMA;

® pa3BUBaTh CO3HATEIBHOE MCIIOJIB30BAaHME S3BIKOBBIX CPEJCTB B Pa3IMYHBIX KOMMYHHUKATUBHBIX CUTYalUSAX C LENbIO pPeaH3allMM IOJHOLEHHBIX
COILIMATBHBIX KOHTAKTOB C OKPYKAIOIINMHU;

e oOecrneunBaTh 00yyaromeMycs yCIeX B pa3IHuHbIX BUJAX JAEATEIBHOCTH C LIETbIO MPEIYIPEKACHUS HETATUBHOTO OTHOIIICHHUS K YUEOe.

PaGouas mporpamMma yueOHOro nmpeamera «XuMHs» pa3paboTaHa Ha OCHOBE NMpuUMepHOH paboueit mporpammsbl [Ipeamernas nuaus yueOnukoB O.C.
I'abpuensna, U.I'. OctpoymoBa, C.A. CnagkoBa. 8-9 knaccel: yue6. [Tocobue mnsa obuieodbpazosar. opranuzanuii / O.C. I'abpuensan, C.A. Crnaakos. - M.:
[Ipoceemenue, 2021 r. ¢ y4eToM IUIAHUPYEMBIX K HUCIIOJIB30BAHUIO YU€OHO-METOINYECKUX KOMIUIEKCOB:



v V4eOHHUKH:

1. Xwumwusa. 8 knacc : yueOHuk yueO. 1 oomeoopasosar. opranuzaiuii/ O.C. I'abpuensa, N.I'. Octpoymos, C.A.
Cnankos. -- M.: [Ipocsemienue, 2021.

2. Xumwus. 9 kiacc: yaeOHuK ajist oomeoopaszopat. opranm3anuii / O.C. I'abpuensH, N.I'. Octpoymos, C.A.
Cnankos. -- M.: [Ipocsemienue, 2022.

v JIMIaKTHYECKHe MaTePHaJIbI:
3. Ilpumepnas ocHoBHast 0Opa3oBaTebHas IPOrpaMMa OCHOBHOI'O 00111ero 00pa3oBaHus, 0400peHHas pelieHrueM (heaepaabHOro HayYHO-METOINYECKOTo

00bemuHeHHs 110 001IeMy o6pasoBanuio (mpotokos ot 08 ampens 2015r., Ne 1/15.).

4. TIporpamma kypca xumun uist 8 - 9 kiaccoB o61eoopazoBarenbHbIX yupexaenui (aBtopsl O.C. ['abpuensn, C.A. Cnaakos).

o

KoHTponbHBIE 11 caMOCTOsTeNbHBIE padoThI 0 XuMuH: 8 kiace: K yaeonuky O.C. 'abpuensina « Xumus. 8 kiacey» / H.C. ITaBnoa.

6. KouTposbHbIE U caMOCTOSTENbHBIC paboThI 0 XuMuu: 9 kiacc: K yueouuky O.C. IN'abpuensna «Xumusi. 8 kimacey. ®PI'OC (k HoBomy yuebnuky) / H.C.
ITaBmoBa.

7. KoHuTponbHO-u3MepuTenbHbie Matepuainsl. Xumus. 9 kiaacc / Coct. E.H. CtpenbHukosa.

8. Jlmarnoctmueckue pabotsl. K yuebnuky O.C. 'abpuensna. 8 knacc. ®I'OC. Mocksa. poda.

9. Temaruueckoe u noypouHoe rianuponanue. 8, 9 kinaccel. ABrop: O.C. I'abpuensia U.I'. Octpoymos, C.A. Cnaakos.

Bbi0op aBTOpCKOIl mMporpaMMbl 1Jisi pa3padoTku padoueil mporpaMmbl 00yCJIOBJIEH TEM, YTO JIaHHAs MPOrpaMMa CO3/laHa B COOTBETCTBHUHU C
«O0s13aTeTEHBIM MUHUMYMOM COJIEP>KaHUsI OCHOBHOTO 00111eT0 00pa30BaHus 10 XUMUW». B Hell mpencTaBieHo pa3BEpHyTOE yueOHOE CoJiep KaHue MPeIMeTa,
IPUMEPHOE KOJIMYECTBO YaCOB Ha M3yUYE€HUE OCHOBHBIX pa3/iesioB Kypca. OTINYUTENbHON 0COOEHHOCTHIO JaHHOM MPOrpaMMBI SIBJISIETCS TO, YTO B IPOTrpaMMe
co0rofaeTcs MPEeeMCTBEHHOCTh C JIFOOBIM KypcoM XUMHH 8 - 9 Kiacca, e€ OTIMYaeT MOJHOTA MPEACTaBICHHS COAEPKAHHS U JOCTYIMHOCTh H3JI0KEHUS
MaTtepuana.

[TporpaMmMa ocCHOBHOTO Kypca XUMHUU paccurTana Ha 136 yacoB, u3 pacuéra 34 yueOHBIX HEJeNH, T.€. 2 yaca B HEIeI0, HO MPOI0JKUTEIHHOCTh Y4eOHOTO
rojia, Kak IpaBUiIO, OKa3bIBAETCSI MEHBIIIE HOPMATHUBHOM.

HN3meHenns, BHecEHHBIE B aBTOPcKYI0 nporpammy O.C. ['abpuensHa cBs3aHbI ¢ TEM, YTO aBTOpPCKasi IporpaMMa paccuuTaHa Ha 68 gacoB u3 pacuéra 34
pabounx Henmenb B 8§ U 9 Kkimaccax, B pabodell mporpamme MpeayCMOTPEHO COKpalleHrue Ha 4 yaca, T.K. IPOAOKUTEIBHOCTh Y4eOHOTO rojia coctanisier 34
HEJIENHN:

8 _kuaacc:

v/ YMEHBIINIOCH pe3epBHOE BpeMs Ha 1 yac (BMecTo 3 yacoB, 3aIUIAHMPOBAHO 2 Yaca);

v’ B paznene «PactBopenue. PactBopbl. CBOMCTBA PacTBOPOB DJIEKTPOJIHMTOBY KOJIMUYECTBO YaCOB YMEHBIIMIOCH Ha 1 yac (BMecTo 19 yacos,
3aIuIaHUPOBaHO 18 yacos).
9 kJaacc:

v/ yMeHBIIUIOCH pe3epBHOE BpeMs Ha 1 yac (BMECTO 3 4acoB, 3aIIaHUPOBAHO 2 4aca);

v’ B pasaene «[IoBTOpeHrnEe XUMHYECKHX PEAKIINiD KOJINYECTBO YaCOB YMEHBIIMIOCH Ha 1 yac (BMecTo 6 4acoB, 3aIUIaHUPOBaHO 5 yacoB).



[IkOIBHBINA KypC XUMUU — CUCTEMOOOPa3yIONIHHA i1 €CTECTBEHHOHAYYHBIX YI€OHBIX MPEAMETOB, T.K. XUMUYECKUE SBIICHUS JIEXKAT B OCHOBE COJCPIKAHUS
KypcoB (U3HKH, OMOJIOTUH, Teorpaduu U aCTPOHOMHUHU.

Beoywue udeu kypca B TOM, 4TO OH PacKpbIBa€T POjb HAYKH B SKOHOMHYECKOM M KYJbTYpPHOM pPa3BUTHUU OOILIECTBA, CIIOCOOCTBYET (hOPMHUPOBAHUIO
COBPEMEHHOI'0 HAyYHOT0 MUPOBO33peHHus. 1 petenus 3a1a4 GoOpMHUPOBaHKS OCHOB HAYYHOTO MUPOBO33PEHUS, PA3BUTHS UHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN
U TIO03HABATENIbHBIX MHTEPECOB, OOyYaIOIIUXCS B MPOIECCe M3YyYEHUS XMMHH OCHOBHOE BHHMMAaHUE, YJIENseTcs HE Iepelaye CyMMBbI TOTOBBIX 3HAHMWIA, a
3HAaKOMCTBY C METOJ[aMU HAYYHOT'O MTO3HAHUS OKPYIKAIOIIEro MUpa, IOCTAHOBKE MPOoOIeM, TPeOyIOImUX OT 00yUYaIOIIMXCsl CAMOCTOATENBHOM e TETLHOCTH I10
UX pa3pellieHulo.

Bedywumu uoeamu aenarwmea: nubdepeHIMPOBAHHBIN, TUYHOCTHO-OPUECHTUPOBAHHBIN, CUCTEMHO J1€ATEIbHOCTHBIN MOXO/.

Jannas aganTHpoBaHHas mporpamma Bapuanrta 7.1 aapecoBana oo0yuawmumces ¢ OB3 rpynnsi 3IIP (3aMensieHHO-TICMXHUYECKOT0 Pa3BUTHS)
KOTOPbI€ XapaKTePU3YKTCs HEAOCTATOYHOW IMO3HABATEIHHONW aKTHBHOCTBIO, YTO B COYETAHWU C OBICTPOH yTOMIISIEMOCTBIO M HMCTOIIAEMOCTBHIO MOKET
CEPbE3HO TOPMO3UTH X O0yUEHUE U Pa3BUTHE.

beicTpo HacTymaroniee yTOMJICHHE JaHHOW KaTeropuu OO0ydaroluXcs NPUBOAUT K MOTepe paboTOCHOCOOHOCTH, BCIEACTBUE YEro y YUYEHHMKOB
BO3HHKAIOT 3aTPYyTHEHHS B YCBOCHUH yueOHOro Marepuana. OHM HE YACPKUBAIOT B TAMSTH YCJIOBHS 33]1a4H, IPOTUKTOBAHHOE MTPEIOKEHNUE, 3a0bIBAIOT CIIOBA;
JIOITyCKAIOT HeJenble OUIMOKKM B MUCbMEHHBIX paboTax; HEPEAKO BMECTO pEIICHUs 3aJayd IPOCTO MEXaHMYECKHM MaHMITYJIHUPYIOT LU(pPaMU; OKa3bIBAIOTCS
HECIOCOOHBIMU OLIEHUTh PE3yJIbTaThl CBOMX JEWUCTBUM; MX MpeACTaBlIeHUs 00 OKpyKawoleM Mmupe HepocratouHo mmpoku. Jleru c 3IIP He moryr
COCPENOTOUUTHCS Ha 33a[JaHUH, HE YMEIOT ITIOAUUHATh CBOM JACUCTBUS NpaBUilaM, COAEPIKAIUM HECKOJIBKO YCIOBHH. Y4Jaliuecs JaHHON KaTerOpuy HE YMEIOT
IUTAHUPOBATh CBOU JIEHCTBUS, KOHTPOJIUPOBATh UX; HE PYKOBOJCTBYIOTCS B CBOEH JEATEIBHOCTH KOHEUHOH II€JIbl0, YAaCTO «IEPECKAKUBAIOT» C OJHOIO Ha
Jpyroe, He 3aBepIIMB HayaToe. Y MHOTUX U3 HUX MPeo0JIaatoT UTPOBbIE MOTUBBL. YacThble NMEPEXO0JIbl OT COCTOSHUS aKTUBHOCTH K MOJHOW MJIM YaCTUYHOM
[IACCUBHOCTH, CMEHa pabouynX 1 HEpabOUMX HACTPOSHUN TECHO CBS3aHA C HEPBHO-TICUXHMUECKUM COCTOSIHUEM M BO3HUKAIOT MOPO 6€3 BUJUMBIX IPUUHH.

OnHako ¥ BHEUTHUE OOCTOSITENILCTBA, HAITPUMED, TaKKE, KaK CIOXKHOCTh 3a/IaHUsI, HEOOXOAMMOCTD BBITIOJHEHUS O0JIBIIOr0 00beMa paboThl, BBIBOAST
peGeHKa U3 paBHOBECHS, 3aCTABJISIIOT HEPBHUYATh W MHOTJA HAJ0JIr0 BHIOMBAIOT €ro U3 pabouero cocrosinus. Pabouee cocrosuue nereit ¢ 3I1P, Bo Bpems
KOTOpPOTO OHHM CIOCOOHBI YCBOUTH YU€OHBIH MaTepHall M MPaBHJIBHO PEIINTh T€ WIM HHbIE 3a/auM, KpaTKoBpeMeHHO (15-20 MUHYT), a 3aTeM HacTymaeT
YTOMJIEHHE M MCTOLICHHUE, MHTEPEC K 3aHATHUSM MpOMaaaeT, padboTa npekpaiiaercs. B cocTOSHUN yTOMIIEHHS Y HUX Pe3KO CHUYKAeTCs BHUMaHHM e, BOSHUKAIOT
UMIYJIbCUBHBIE, HEOOJyMaHHbIE IEHCTBUS, B pa0OTaX MOSIBIISIETCS MHOKECTBO OIIMOOK U UCTIPABICHHUH. Y HEKOTOPBIX JIeTell COOCTBEHHOE OECCUIINE BBI3BIBAET
paszpakeHue, Ipyrue KaTeropudecku OTKa3bIBaloTCs paboTaTh, 0COOEHHO eclii TpeOyeTcsl yCBOMTh HOBBIM yueOHbI MaTepuan. Hebonbmol 00beM 3HaHU,
KOTOPBIN JIeTSAM yAaeTcs NpuoOpecTy B EPUO HOPMAIbHOM paboTOCIIOCOOHOCTH, KaK Obl TOBHCAET B BO3IyX€E, HE CBS3BIBACTCSI C MOCIEYIOIINM MaTepUaoM,
HEJ0CTATOYHO 3aKPEIUIeTCs. 3HaHUS BO MHOTHX CIIy4dasiX OCTarOTCsI HEMOJIHBIMHU, OTPBIBUCTBIMH, HE CUCTEMATU3UPYIOTCs. Benen 3a 3TuM y fetel pa3BuBaeTcs
KpaifHssl HEYBEpEHHOCTh B CBOMX CHJIAaX, HEY/IOBJIETBOPEHHOCTh Y4€OHOU e TENbHOCTbIO.

Huzkuii ypoBeHb y4yeOHBIX 3HAHHMHM CIIy)KUT J0Ka3aTeJIbCTBOM MAJIOM MPOAYKTUBHOCTH OOYy4YeHHs JeTed [aHHOW TpYIIbl B YCIOBHAX
0011eo0pa3oBaTeIbHON MIKOJIBL. B COOTBETCTBUM € BBIIIE M3JI0KEHHBIM HEOOXOAUM MOUCK 3()PEKTUBHBIX CpeACTB 00yUEeHHUs, TPUEMOB U METOJIOB paldoTHI,
a/IeKBaTHBIX OCOOCHHOCTSIM Pa3BUTHS TaKUX JIETEH.

Jlannasa aoanmupoeannas paoouas npozpamma yuumoléaenm 603modicHvle 3ampyonenus yuauwyuxca ¢ OB3 (epynnvt 3IIP) ¢ npouecce ee
yceoeHus.

[TosToMy mpoBoaMTCS aganTanys NporpamMmMsl (YIpoOIIEHHE NOJa4l U CMBICIOBOTO COZEPKaHUs MaTepualla, nNpeAoKEeHUE YeTKUX alTOPUTMOB JJIst
paboThl, yMeHbIIIEHHE 00beMa BHIIOIHAEMON YUSHUKOM Pa0OTHI, HCIIOIB30BAaHUE 3HAKOBBIX CUMBOJIOB JJISl OPUEHTAIIMN PEOCHKOM B BBIITOJIHEHUH 33aJaHUN U



IUTAHUPOBAHUM JIEUCTBUM, BbIIETICHHE TeM MJIi O3HAKOMUTEIHHOTO HM3Y4YEHHS, OpraHM3alis MpaKTHUYeCKUX paboT B (opme AEMOHCTpaluud U Jp.) C
cobmonenneM Bcex TpedoBanuii OOIT OOO mKoIbl B COXpaHEHUEM MPaKTUYECKUX padoT U AeMoHCTpanuid. I[TpoBoauTcs 60JIbI110€ KOJITMYECTBO OMBITOB (B
porpamMMme OHU BBIJICTICHBI KypPCHBOM).

[Tporpamma mo3BossieT yuamumcs ¢ OB3 rimy0e BOCIPUHATH paCKpPhIBAEMYIO B Kypce KapTUHY MHpa. B TeMarnyeckoe miaHupOBaHUE JOTOJHUTEIIEHO
BHECEHBI BOIIPOCHI MPO(YOpPUEHTALINH, TPAKTUYECKOE IPUMEHEHHE N3YYaeMbIX TEM B OBITY.

Tax, Bompochl IpYMEHEHHs] XUMUU B ObITY pacCCMaTPUBAIOTCS HA YPOKaxX:

8 kiace

Kucnopon — xumudeckuid 35eMeHT U ripoctoe BemectBo. O30H. CoctaB Bo3nyxa. dusndeckue u XuMU4ueckre CBocTBa kuciopoja. [lomyyenue
U IpUMeHeHue Kucnopoza. TermnoBoit apdext xumudeckux peakiuii. [lousatue 00 3K30- 1 SHAOTEPMUUYECKUX peakuusax. Bogopoa — XuMudeckuil 3eMeHT 1
npocTtoe BeuecTBo. Pu3nyecKkue U XUMHYECKUe CBoicTBa Bojopoaa. Ilomyuenue Bonopona B sabopatopuu. IloayueHue Bogoposia B MPOMBIIIIEHHOCTH.
[Tpumenenue Boopoaa. 3akoH ABoraapo. MossipHblii 00beM ra3oB. KauecTBeHHbBIE peakliiy Ha ra3000pa3Hble BEIIeCTBa (KUCIOPO, BOAOPO).

Boga B npupone. KpyroBopot Boasl B npupojae. Puznueckue U XUMHUYECKHME CBOICTBAa BOAbL. PacTBOphl. PacTBOpMMOCTH BeLIECTB B BOJE.
KoHuenrtpanus pactBopoB. MaccoBasi 101151 paCTBOPEHHOTI'O BEIIECTBA B PACTBOPE.

Okcuabl. Oxcuapl B npupone. dusnueckne CBOMCTBA OKCHAOB. XMMHUYECKHE CBOMCTBAa OKCHAOB. I[lomyueHue M mpUMEHEHUE OKCHJIOB.
OcnoBanus. Knaccudukanus. Homenknarypa. @usnueckue cBoicTBa ocHoBaHui. [lomyueHue ocHoBaHui. XMMUYECKHUE CBOMCTBA OCHOBaHMM. Peakims
HelTpanuzauuu. Kucnotsl. [lonyyenue u npumenenue kucinot. Maaukaropsl. MI3MeHeHne OKpacku MHAMKATOPOB B pa3inuHbiX cpeaax. Conu. [lonyuenue u
npumeHeHnue coiyiedd. [IpoGrema Ge30MacHOr0 WMCIONIB30BAHUS BEIIECTB W XMUMHYECKUX PEAKIMil B TMOBCEIHEBHOW XU3HHU. TOKCHYHBIC, TOPIOYHE U
B3pbIBOONIACHBIE BelllecTBa. brITOBast XuMHUUuecKasi TpaMOTHOCTb.

9 kaace

ONeKTPOIUTHl U HENEeKTponuThl. Monbl. Katnons! n anmonsl. Peakiyu noHHOro oOMeHa. Y ClIoBUS MIPOTEKaHUsI PEAKIMil HOHHOTO OOMEHa.
DIEKTPONUTHYECKAsT TUCCOLUUALIMS KUCIOT, 1menoded u coneid. Okucnutens. BoccranoBurens. CylnIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
lanmorensl: ¢u3nueckne U XxuMudeckue cBoicTBa. CoeTMHEHUS TaJIoT€HOB: XJIOPOBOAOPO/, XJIOPOBOJOPOAHAs KUcioTa U ee conu. Cepa: Qpuanyeckue u
xuMHu4deckue cporictBa. COeIMHEHHsI Cephbl: CEPOBOAOPO, CYIbGUABI, OKCUABI cepbl. CepHasi, CEpHUCTAst U CEPOBOJOPOIHAS KUCIOTHI U UX CONH. A30T:
dbusndeckue u xumuueckue cBoiicTBa. Ammuak. Com ammonust. OKcubl a3ota. A30THas KucioTa u ee coyi. Docdop: husnvdeckrne 1 XMMUIECKHE CBOWCTBA.
Coenunenus docdopa: okcua pochopa (V), opropochoprast kuciora u ee conu. Yriepoa: Gpusndeckre 1 XMMHUUECKHUE CBONUCTBA. AJIIOTPOINHS Yriepoaa:
anMas, rpadur, kapouH, Gpysutepenst. Coequnenus yrieposa: okcuabl yriaepoaa (1) u (IV), yrojapHas KuciaoTa U €e COJIH.

Illenounbie MeTamabl U uX coenuHeHus. lllemouyHo3eMenbHbBIE METAUIBI U UX coeauHeHus. Amomuani. JKenezo. CoenuHeHus xejae3a U UX
CBOMCTBA: OKCHUJIBI, THAPOKCHABI U comu xene3a (I u I1I). Baxkueilimme conu 1mienovYHbIX METAIOB, MX 3HAYEHHE B IPUPOJIE U JKU3HH yenoBeka. KapOoHaTsl
Y THAPOKAPOOHATHI KAJBITHS.

BpemenHnas u mocTostHHas KECTKOCTh BOJbI. CIIOCOOBI yCTpaHEHUSI BPEMEHHOMN M MOCTOSTHHOM KECTKOCTH BOJIBI.

VYTIeBoIOpOIbI: METaH, 3TaH, ITHICH. ICTOYHHUKY yTIIeBOJOPOI0B: IPUPOIHBIN Ta3, HEPTh, YTOJb.
Kucnopoaconepsxaiiue coequHEHHs: CIIUPTHI (METAaHOM, 3TAHOJI, TIIUIEPHUH), KapOOHOBBIE KUCIOTHI (YKCYyCHAsE KUCIIOTa, aMUHOYKCYCHAsl KHCIIOTa,

CTeapuHOBas U OJIEMHOBAsl KUCJIOTHI). bronornuecku BakHbIE BEIIECTBA: JKUPBI, INIIOK03a, OENKU. XUMHUYECKOE 3arpsi3HEHHUE OKPY>KaIOLIEH Cpelbl U ero
MOCJIE/ICTBHSI.



Peanuzamus mnporpamMmbl mpearnojaraeT MNpPUMEHEHHE Ha YpOKax KOPPEKIMOHHO-PAa3BHBAIOMINX, HWH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX,

O6T>SICHI/ITCJIBHO'I/IJIJHOCTPaTI/IBHLIX " UT'POBBIX NCAArOrMICCKUX TeXHOHOFHﬁ, KOTOPBIC CHOCO6CTBYIOT Pa3BUTHIO 3JICMCHTAPHBIX MBICJIUTCIIbHBIX onepaunﬁ
(cpaBHEHUE, 0000IIICHNE, AaHATTN3), BOCIIOJIHCHHUIO MTPOOEJIOB B 3HAHUAX Y MKOJIHHUKOB ¢ OB3.
OCHOBHBIMH HANIPABJICHUSIMH B KOPPEKIIMOHHOI padoTe sIBJISIIOTCS:

AN NN

YAOBJIETBOPEHHE 0COOBIX 00pa3oBaTeIbHBIX MOTpedHOCTEH, 00yyaromuxcs ¢ 311P;

KOPPEKI[MOHHAsI TOMOIIb B OBJIaJICHUM 0a30BbIM CojiepykaHueM oO0ydeHus; [ pa3BUTHE [TO3HABATEIILHON JESATEIHHOCTH;

pa3BUTHE SMOIMOHATLHO-TMYHOCTHOH c(hephl M KOPPEKIIHS €€ HEJOCTATKOB;

(GopMHpOBaHHE MMO3HABATEIILHBIX HHTEPECOB JAHHOM TPYIIIbI IIKOIEHUKOB;

obecrieueHne peOeHKy ycrexa, B pa3IMYHbIX BUAAX ACSITEIBHOCTH C LIENbIO MPEIYIPEkKICHUs HEraTHBHOTO OTHOIICHHUS K Y4€0e, CUTYallH IIKOJIFHOTO 00yYeHHs B

ICJIOM, NOBBIMICHUA MOTHUBAIIUU K HIKOJIBHOMY 06y‘ICHI/IIO.

Jannas nporpamma npeamnoJiaraet 1upgpepeHuupoBaHHYI0 oMolb s o0ydaommuxcsa ¢ OB3 (rpynnsi 311P):

ANANENENENAN

<]

v

HarjisiaHo HO[[KpGHJIéHHaﬂ HHCTPYKIUA YUUTECIIA JJIA OCBOCHUA pa6OTI)I C KHUI'aMH,

KapTO4KH ¢ hoTorpadusiMu AJ1sl COCTaBICHUS COOOLICHUS;

NEPEKOHCTPYHPOBAHHUE COJCPKaHUS YIeOHOTO MaTepraia ¢ OpueHTalnel Ha 30Hy OMIKalIero pa3BUTHs YUCHUKA;

OIopa Ha )KU3HEHHBIN ONBIT PeOEHKA;

HCIIOJIb30BAHUEC HATIAAHBIX, TUJAKTUICCKUX MATCPUAJIOB,

HTOT BBICTYIUICHUSA YyUalIUXCA O6CY)K)I&IOT 10 AJITOPUTMY - CIIMYUCHUA, YYCHHUK CAMOCTOATCIIBHO OTBEYACT HA UTOT'OBBIC BOIIPOCHL (I/IJ'II/I HCIIOJIB3YCT
JTAHHYI0 €My OTIOPHYIO CXeMY-aJITOpUTM);

PEKOHCTPYKIMS ypOKa C OPUEHTHPOM Ha BKITFOUEHHE Pa3HOOOPA3HBIX MHIUBHUIYyaTIbHBIX (DOPM MPETOIHECEHUS 3a1aHul;

UCIIOJIb30BaHUE B Ipolriecce 00yueHUs! BceX BUAOB JIEATEIBHOCTH — UTPOBOM, TPYI0BOH, MpeAMETHONIPAKTUYECKON, YUeOHOH, MyTEM U3MEHEHNUs
C1oco00B Mmo1auu UHPOpPMaLINH;

UCIIOJIb30BaHUE PA3HBIX (POPM BHEKIACCHON pabOThI;

HCIIOJIb30BaHue OoJiee MIMPOKON HAIJIATHOCTU U CIIOBECHOW KOHKPETU3alUU OOILIUX MOJIOKEHUH OOJIBIIMM KOJIMYECTBOM HATJISIIHBIX IPUMEPOB U
YIOPaKHEHUM, TUJAKTHYECKUX MaTePHUAIIOB;

UCIIOJIb30BaHUE MPH MPEeoOpa30BaHUU U3BJICUEHHON HH(pOpMAIMK U3 yUeOHUKA U JIOTIOJIHUTEIbHBIX UCTOYHUKOB 3HAaHUI ONOPHOM KapThl-
CJIMYEHUS1, OIOPHOM CXEMBI aJITOPUTMa, BBIMOJIHEHUE 3a/IaHus 110 00pasiLy.

B yueOHOM mu1aHe HalIell MIKOJIBI BBIJIENCHO Mo 2 yaca B Henento B 8 u 9 kinaccax (68 wacoB kax b1l rox). TemaTuueckoe U IoypovHOe IJIaHUPOBAHUE
y4eOHOT0 MaTepuala Mo XUMHH Ui OCHOBHOH 00Ie00pa30BaTeIbHOM MIKOJIBI COCTABIEHO HA OCHOBE 00S3aTEIbHOT0 MHHUMYMA COJICPKAHUS XUMHUYECKOTO
00pa30BaHus 111 OCHOBHOM IIIKOJIBI, B COOTBETCTBUHU C yUeOHUKAMH, pEKOMEHJOBAHHBIMU I 00111e00pa3oBaTebHbIX yueOHbIX 3aBenenuit O.C. 'abpuensna
«Xumus. 8 knace» u O.C. N'abpuensna «Xumus. 9 kmacey.



|. ITnanupyemuie pezyiomamot 0ceoenus yueono2o npeomema «(Xumusn):

Jluunocmmnoie:

Poccuiickas rpakaaHckas HAEHTUYHOCTD (IaTPUOTU3M, YBaXkeHHe K OTe4ecTBY, K IPOLLIOMY M HACTOSIILIEMY MHOTOHAIIMOHAJILHOTO Hapo/1a
Poccun, 4yBCTBO OTBETCTBEHHOCTH W foiira nepen Pomunol, naeHTudukanus ceds B KauecTBe rpaxaaHuHa Poccuu, cyObeKTHBHAA
3HaYMMOCTh MCIIOJIb30BAHUSI PYCCKOTO S3bIKA M S3BIKOB Hapoa0B Poccuu, 0CO3HaHME W OUIYIIEHUE JTMYHOCTHONW CONPUYACTHOCTH CyIbOe
poccuiickoro Hapoaa). Oco3HaHue ITHUYECKON IPUHAIEKHOCTH, 3HAHUE UCTOPUH, SA3bIKA, KYJIbTYPBl CBOETO HApOa, CBOETO Kpasi, OCHOB
KyJbTYPHOIO Hacieaus HapoJoB Poccum n yenoBeuecTBa (MASHTHUYHOCTb YEJIOBEKA C POCCUNCKON MHOI'OHALMOHAJIBHOW KYJIBTYPOH,
CONMPUYACTHOCTh HCTOPUU HAPOJOB M TOCYAApCTB, HAXOJIMBIIUXCS HA TEPPUTOPUM COBpeMeHHOHl Poccum), uHTEepHOpHU3aIus
TYMaHUCTUYECKUX, JEMOKPAaTUYECKUX M TPAJUIIMOHHBIX IIEHHOCTeW MHOTOHAI[MOHAJIBLHOTO poccuiickoro obmectBa. Oco3HaHHOE,
YBOXUTEJIBHOE U JOOPOXKEJIAaTENbHOE OTHOLIEHUE K UCTOPHUH, KYJIbTYpE, PEIUruy, TPAJIULUsAM, A3bIKaM, LIEHHOCTSIM HapojoB Poccuu u
HapoJ0B MUpA.

['0TOBHOCTH M CIIOCOOHOCTH OOYYAIOUIMXCS K CAMOPA3BHTHIO M CaMOOOpPa30BAaHHIO HA OCHOBE MOTHBAIMU K OOYyYEHHWIO M IO3HAHHMIO,
TOTOBHOCTb M CIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TMOCTPOCHHUIO JallbHEHIeH WHAMBHUIYalbHON TpaekTopuu oOpa3zoBaHHUs Ha 0ase
OPUEHTUPOBKH B Mupe npodeccuii u npodeccuoHalbHBIX IPEANOUYTEHHUI, C Y4ETOM yCTONYHMBBIX MTO3HABATEIBLHBIX HHTEPECOB.

Pa3BuToe MopasibHOE CO3HaHHE M KOMIETEHTHOCTh B PELIEHHMM MOpPAJIbHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BbIOOpa, popMHUpOBaHUE
HPABCTBEHHBIX UYBCTB U HDABCTBEHHOTO MIOBE/IEHUS, 0COZHAHHOT'O M OTBETCTBEHHOI'0 OTHOLIEHHS K COOCTBEHHBIM IIOCTYIIKaM (CIIOCOOHOCTh
K HPaBCTBEHHOMY CAMOCOBEPLIEHCTBOBAHUIO; BEPOTEPIIUMOCTD, YBAXKUTEIBHOE OTHOLIEHUE K PEJIMTHO3HBIM YyBCTBaM, B3IUIAAaM JIIOJAEH
WIN UX OTCYTCTBHUIO; 3HAHHUE OCHOBHBIX HOPM MOpaJii, HDAaBCTBEHHBIX, TyXOBHBIX U/1€AJI0B, XPAHUMBIX B KYJIBTYPHBIX TPaJULHMIX HAPOJIOB
Poccuu, roTOBHOCTh Ha MX OCHOBE K CO3HATEJIbHOMY CAMOOTPAaHHUYEHUIO B MOCTYINKaX, NOBEJICHUHU, PACTOYUTEIBHOM MOTPEOUTENHCTBE;
c(OpMUPOBAHHOCTh MPEACTABIEHUI 00 OCHOBaX CBETCKOM 3TUKU, KyJbTYpbl TPAAULIMOHHBIX PEIUIUM, UX POJIM B Pa3BUTUU KYJIbTYPbl U
uctopuu Poccuu u yenoBeuecTBa, B CTAHOBJIEHUU TPaKJAHCKOTO OOIECTBAa M POCCUHCKON rocydapCTBEHHOCTH; MOHUMAaHUE 3HAYCHUS
HPaBCTBEHHOCTH, BEPbI U PEJIUTUU B )KU3HU YEJIOBEKA, CEMbH U OOIECTBA).

ChopMupoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YUEHHIO; YBAKUTEILHOIO OTHOILIECHHS K TPYIy, HAJIMYUE ONbITA YYacTUsl B COLIMATBHO
3HaYMMOM Tpyze. Oco3HaHNe 3HAaYeHUsI CEMbU B JKU3HU YeJIOBEKa U OOILECTBa, MPUHATHE [IEHHOCTH CEMEHHON JKHU3HHU, YBAKUTEIBHOE U
3a00TIMBOE OTHOLIEHHE K YWIEHAM CBOEH CEMBbH.

CdopMUpOBaHHOCTH IIEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHA HAyKU M OOIIECTBEHHOM
NPaKTUKH, YUYUTHIBAIOIIETO COIIMATIBHOE, KYJIBTYPHOE, I3bIKOBOE, TYXOBHOE MHOT000pa3re COBPEMEHHOTO0 MUDA.

Oco3HaHHOE, yBOKUTEIBHOE U J0OpOKeNaTeIbHOE OTHOILIEHHE K APYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYJIBTYPE, SI3bIKY, BEpE,
IpaXJaHCKOW MO3MLIMHU. ['OTOBHOCTH M CHOCOOHOCTh BECTH AMAIOr C JAPYTUMHU JIIOJbMH U JOCTHraTh B HEM B3aUMOIIOHHUMAaHMS
(nnenTHdUKaIUs cedst KaK MOTHOMPABHOTO CYOBhEKTa OOIICHHsI, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pa3a mapTHepa Mo JUajiory, ToTOBHOCTh
K KOHCTPYHPOBaHMIO o0Opa3a JOMYyCTUMBIX CHOCOOOB JUANOra, rOTOBHOCTh K KOHCTPYMPOBAHHUIO IpoIlecca Tuanora Kak



KOHBEHLIMOHUPOBAHUS HHTEPECOB, MPOIEAYP, TOTOBHOCTh M CLIOCOOHOCTh K BEACHUIO MEPEroBOPOB). 6. OCBOCHHOCTH COILIMATIBHBIX HOPM,
NPaBUJI IOBEICHUSI, poJiei ¥ (hOpM COLMAILHOM JKU3HU B TPYIIIAX U COOOIIECTBAX. YYacTHE B IIKOJIHLHOM CaMOYIIPABICHUN U OOIECTBEHHOM
KHU3HU B IIpeJiesIaX BO3PACTHBIX KOMIIETEHIIMH C yY€TOM PETMOHANIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX M SKOHOMUYECKHX 0COOEHHOCTEH
(popMupoBaHHE TOTOBHOCTH K YYacCTHIO B IIPOLECCE YIOPAJOUYEHHS COLMATIBHBIX CBSI3€M M OTHOLIEHUH, B KOTOPbIE BKIFOUYEHBI U KOTOPbIE
(GopMHPYIOT CaMM yyalllUecs; BKIIOUEHHOCTh B HEIIOCPEACTBEHHOE I'PaKJaHCKOE y4acThe, FOTOBHOCTh y4aCTBOBATh B JKU3HEAEATEIbHOCTH
MOJPOCTKOBOTO OOIIECTBEHHOTO 00BEAMHEHUS, IPOYKTHBHO B3aUMOACHCTBYIOLIETO C COIMAILHON CPEIoi M COLMATbHBIMA HHCTUTYTaMH;
UJACHTUUKAIMS ce0sl B KauecTBE CyOBEKTa COLMAIBHBIX NMPEoOpa3oBaHMii, OCBOCHHE KOMIIETEHTHOCTEH B chepe OpraHu3aToOpCKOi
JEATEIIBHOCTH; MHTEPUOPU3ALMsl LIEHHOCTEH CO3MJATEIIbHOTO OTHOLICHMS K OKPY KAIOIIEH NEHCTBUTEIBHOCTH, LEHHOCTEH COLMAJIBHOTO
TBOPYECTBA, LIECHHOCTH IPOAYKTUBHON OpraHU3alliM COBMECTHOH AEATEIbHOCTH, CaMOpEAIN3alluy B IPYIIE U OPraHU3alMH, LEHHOCTU
«JIpyroro» Kak paBHONPABHOIO MapTHepa, (OpPMUPOBAHME KOMICTEHLUUH aHalu3a, MPOEKTHPOBAHUS, OPraHU3alMM JesTeIbHOCTH,
pedexcun n3MeHeHH, ctoco00B B3aMMOBBITOJTHOI'O COTPYIHUYECTBA, CIOCOOOB peaan3alii COOCTBEHHOTO JIMIEPCKOT0 OTEHINANIA).

v CpopMHUPOBAHHOCTH [IEHHOCTH 3JI0POBOTO M GE30MaCHOr0 00pasa )KU3HU; HHTEPHOPHU3AIUS TIPABUII HHIMBUIYATBHOTO U KOJUIEKTHBHOTO
0€30I1aCHOT0 MOBEJICHHSI B YPE3BbIUAIHBIX CUTYALUAX, YTPOXKAIOIIUX JKU3HU U 3/I0POBbIO JII0JIEH, MpaBWJl MOBEICHUS Ha TPAHCIIOPTE U Ha
Joporax.

v' Pa3BUTOCTh 3CTETUYECKOTO CO3HAHWS Yepe3 OCBOCHHE XY/I0XKECTBEHHOTO HACIENUs HapoaoB Poccuu U Mupa, TBOPUECKOU JEATEILHOCTH
ACTETUYECKOr0 XapakTepa (CrocoOHOCTh MOHUMATh XY/10)KECTBEHHBIE NTPOU3BEACHUS, OTPAXKAIOIINE Pa3Hble ATHOKYJIbTYPHbBIE TPAIULINH;
c(OpPMHUPOBAHHOCTh OCHOB XYJI0’)KECTBEHHOH KYJbTYphl 00yHaIOIMXCs KaK 4acTH MX OOIIed JyXOBHOW KyJIbTYpbl, Kak 0c000ro crocoda
MO3HAHUS JKU3HU M CPEICTBA OpraHU3alMM OOIIEHHs; 3CTETUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPY’KAIOIIEro MHUPa;
CHOCOOHOCTh K AMOIMOHAJIBHO-LIEHHOCTHOMY OCBOCHHMIO MHpPa, CaMOBBIPQ)KEHUIO W OPHEHTAIlMU B XYJO0XXECTBEHHOM M HPaBCTBEHHOM
IIPOCTPAHCTBE KYJIbTYpPbl; YBaXKEHNE K UCTOPUU KYJIbTYpbl cBoero OTedecTBa, BbIPA)KEHHOM B TOM YKCJIe B TOHUMAHUU KPacOThl YEIOBEKa;
NOTPEOHOCTh B OOLIEHUH C XYAOXKECTBEHHBIMU TPOU3BEACHUSIMH, C(HOPMUPOBAHHOCTh AaKTHMBHOIO OTHOIICHHUS K TPaJULUAM
XYJI0’K€CTBEHHOM KYJIbTYPhl KaK CMBICIIOBOM, 3CTETUUECKON U IMYHOCTHO-3HAYUMOW LIEHHOCTH).

v CpopMHUPOBAHHOCTH OCHOB KOJIOTHYECKOM KyIbTYPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJOTHUECKOTO MBIIIICHHUS, HATMINE
OTIBITA SKOJIOTHYECKH OPUEHTHUPOBAHHON PE(IIEKCUBHO-OLIEHOYHON U MPAKTUYECKOM AEATENbHOCTU B KU3HEHHBIX CUTYAIMSIX (TOTOBHOCTh
K MCCJIEIOBAaHUIO MPHUPOJbI, K 3aHATUAM CEIbCKOXO3UCTBEHHBIM TPYJIOM, K XYAO0XKECTBEHHO-ICTETMUECKOMY OTPaXEHHUIO MPHUPOJBI, K
3aHATUSM TYPU3MOM, B TOM YHUCJIE€ IKOTYPHU3MOM, K OCYIIIECTBICHUIO IPUPOIOOXPAHHOMN 1€ATEIHHOCTH).

Memanpeomemmnuie:

Memanpeomemmnule pe3y1omameol 6KIH0OUAIOM '
1. OcBoeHHBIC 00YYAIOITIMUCS MEKIPEIMETHBIC IIOHSATHUS;
2. YHuBepcalbHbIE Yy4YeOHBIC NEeNCTBUA (perynsaTuBHBIE, M03HaBaTeJIbHbIe, KOMMYHHUKATUBHBIE).



Mesicnpedmemmuovie nonamus

VYcnoBueM (GpOpMHUPOBAHUS MEXKIIPEIMETHBIX MOHATHH, HAlIpUMEpP, TAKUX KaK CUCTeMa, (DaKT, 3aKOHOMEPHOCTh, ()EHOMEH, aHAJIN3, CHHTE3

SABJIACTCA OBJIAACHUC 06yLIaIOH_II/IMI/ICHZ

® OCHOBAMH YHTATEIHCKOW KOMIICTCHIINH,
e TpPUOOPETEHHE HaBBIKOB PaObOTHI ¢ HH(pOpMaIeH,
® y4yacTHE B IPOEKTHOM JICATEIILHOCTH.

B ocHOBHOII 1T1KOJIE Ha BCEX MpeaMeTax OyAeT mpoaoikeHa padboTa mo GopMUpOBaHUIO U PA3BUTHUIO:

1.

OCHOB YHMTATEJbCKOH KoMmeTeHuu. OOydJarImuecss OBIAICIOT YTCHHEM KaK CPEIICTBOM OCYIIECTBICHHS CBOHMX MABHEUIINX IJIAHOB:
MPOJIOJKEHHST 00pa30BaHUs U CaMOOOpa30BaHUsl, OCO3HAHHOTO IUIAHUPOBAHUS CBOETO aKTyaJbHOTO U MEPCIIEKTUBHOTO Kpyra YTCHUS, B TOM
quclie JOCYroBOr0, IMOATOTOBKH K TPYJOBOH W COIHUAIBHOW JCATCILHOCTH. Y BBITYCKHHUKOB OyneT cGOpMHUpOBaHA MOTPEOHOCTH B
CUCTEeMAaTUYECKOM YTEHUU KaK CPEJICTBE MMO3HAHUS MHUpa U ceOs B 3TOM MHUpPE, TapMOHU3AIMK OTHOIICHUHN YeloBeKa U OO0IIecTBa, CO3AaHUU
o0paza «1moTpeOHOro OyayIIeroy.
HABBIKOB PadoThl ¢ uHPopmanued u nomnoiaHAT ux. OHM cMOryT paboTaTh C TEKCTaMH, MPEoOpa3OBBIBATH U HMHTEPIPETUPOBATH
COJIEpIKaIIyOCs B HUX HH(POPMAIIHIO, B TOM YHCIIC:
® CHCTEMATH3UPOBATh, COIMOCTABIIATH, AHAIM3HPOBATH, 0000IIATE M HHTEPIPETUPOBATH WH(OOPMAIUIO, COJCPIKAIIYIOCS B TOTOBBIX
MH(OPMALIMOHHBIX 00BEKTAX;
® BBIJICTATH TJIABHYIO U U30BITOUHYIO HH(OPMAIINIO, BEITIOJIHITH CMBICJIOBOE CBEPTHIBAHUE BBIJICTICHHBIX (DaKTOB, MBICIICH; IPEJCTABIATh
nH(pOpMaIUI0 B CKATOW CIOBeCcHOU ¢dopme (B BUAE TUIAHA WM TE3MCOB) U B HATJIAIHO-CUMBOJIHMYECKOW (opme (B BHUAE TaOIHII,
rpaUYecKruX CXeM U JUarpaMm, KapT MOHATUN — KOHIIENTYaJbHBIX IUarpamMM, ONIOPHBIX KOHCIIEKTOB);
®  3aMOJHSATH U IOTIOJIHATH TAOJIUIIBI, CXEMBI, THarPAMMBbI, TEKCTHI.
NPUOOPETYT ONBIT MPOEKTHOM JAeATeJIbHOCTH KaK 0c000i (HopMbl yueOHOH paboThl, CIIOCOOCTBYIOIIEH BOCIIUTAHUIO CAMOCTOSTEILHOCTH,
WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBAMKA U d()PEKTUBHOCTA YUEOHOU ACSATENHHOCTH; B XOJ€ peai3allii MCXOJIHOTO
3aMbICIlIa Ha MPAKTUYECKOM YPOBHE OBIIAICIOT YMEHHUEM BBIOMPATh aJeKBAaTHBIE CTOAIIEH 3a/1aue CpeAcTBa, MPUHUMATD PEIIeHHUs, B TOM YHCIIe
U B CUTyalusix HeomnpenenEHHOCTH. OHM ModydaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKONbKUX BAPHUAHTOB PEIICHUM, K
MOMCKY HECTAaHAAPTHBIX PEUICHHH, MOUCKY M OCYIIECTBICHUIO HAu0O0IIee MPUEMIIEMOT0 PEIIECHUS.
[lepeueHpb KIIOYEBBIX MEXKIPEAMETHBIX MOHATHH OMpenesieTcss B XoJe pa3pabOTKU OCHOBHOW 00pazoBaTENbHON MPOrpaMMbl OCHOBHOTO

OGH.[CFO O6p8.30BaHI/I$I O6pa3OBaTeHBHOﬁ opranu3aivii B 3aBHCHMOCTHU OT MATCPUAJIBHO-TCXHHUYCCKOI'0 OCHAIICHHUA, KaJApPpOBOI'0 IMOTCHIIMAJIA,
HCIIOJIb3YCMBIX MCTO/I0B pa6OTBI u O6pa30BaTeJ'ILHBIX TEXHOJIOTHUH.

Yuueepcanvnuie yueonwvie oeiicmeusn:

Pezynamuenvie YY/|



1. YMeHHe caMOCTOSAITEIbHO ONpeaeATh Helu 00y4eHusl, CTABUTh U GOPMYJTHPOBATH HOBbIE 32/1a4M B y4yede M MO3HABATEJIbHOMI
AesiTeJIbHOCTH, PA3BUBATH MOTHUBBI 1 HHTEPECHI CBOEH MO3HABATEILHOM 1eITeJIbHOCTH.
OOyuyaromuiicst CMOXKET:
® aHaJIM3UPOBATH CYILIECTBYIOIINE U IUIAHUPOBATh Oyylue 00pa30BaTEIbHbBIE PE3YyIbTaThl;
® BBIJBUTATH BEPCHH PEUICHUS MPoOIeMbl, POPMYITUPOBATH TUTIOTE3BI, IPEABOCXHINATHL KOHSUHBIN pe3yiIbTar;
® CTaBUThH I JCATCILHOCTH HAa OCHOBE OMPEACIICHHON MPOOJIEMBI U CYIIECTBYIOIIUX BO3MOXKHOCTEH;
e (opmynupoBaTh yueOHBIE 3a/Ia4H KaK [Iary JOCTHKCHUS TOCTABIICHHOW 1eNTN
® JIeATENBbHOCTH;

e 000OCHOBEIBATh LECJICBBIC OPUCHTUPHI U IIPUOPUTECTHI CChIJIIKAMH Ha HEHHOCTH, YKAa3bIBas U 000CHOBBIBas JIOTUYCCKYIO IMMOCJICA0BATCIIbHOCTD IAroB.

2. YMeHHe caMOCTOSITEJIbHO IMJIAHNPOBATH MYTH JOCTHKEHUsI 1ieJieil, B TOM 4YHcje ajJbTepPHATHBHbIE, 0CO3HAHHO BLIOUPATH HauboJIee
3¢ peKTUBHBIE CTIOCOOBI pellleHHusl YYeOHbIX U M03HABATEIbHbBIX 32/1a4.
OO0yyaromuiicss CMOXeT:

® OIIpCACIATH HGO6XOI[I/IMI)I€ JICHCTBHS B COOTBETCTBHUH C y‘~I€6HOI71 ¥ IO3HABATENILHOM 3a7a4eii 1 COCTaBIATh AJITOPUTM UX BBITIOJITHCHUSA
e 000CHOBBIBAThH U OCYHICCTBJIATDH BBI60p HanOoJee 3(1)(1)6KTI/IBHBIX CII0cO00B pelicHuAd y‘-Ie6HLIX M ITO3HABAaTCJIbHBIX 3aJ1a4,
L4 OHpeI[CJ'ISITb/HaXOI[I/ITB, B TOM YHCJIC U3 TPCJIOKCHHBIX BApUAHTOB, YCJIOBUA IJIS BBIITIOJTHCHHA S yqe6H0171 Y O3HABATEIbHOMN 3aga4u,

® BbLICTPaNBATD KU3HCHHBIC IINIAHBI HAa KPATKOCPOIHOC 6y,uymee (38.SIBJ'I$ITB HCJICBBIC OPUCHTUPLBI, CTABUTH a[ICKBATHBIC UM 3a/1a4U U MPEAJIaraTb HeﬁCTBHH,
YKa3bIBasa U 000CHOBBIBAs JIOTUYCCKYIO ITOCJICA0BATCIIbHOCTD IJ_IaFOB);

e BBIOUPATH U3 IPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIBbHO UCKATh CPEICTBA/PECYPCHI TSl PELICHUs 3aaui/AOCTHKEHUSI LIeITH;

®  COCTaBJIATH IUIAH pelIeHUs MpoOeMbl (BHIOJHEHUS IPOEKTA, IPOBEACHMSI UCCIIEI0OBAHUS);

e OMpeneNITh NOTeHIMATIbHbIE 3aTPyAHEHH [TPU PEIIeHU Y4eOHO! U TT03HaBaTeIbHON 3a1a4l M HaXOAUTh CPEICTBA [T UX YCTPaHEHMUS;

® ONUCHIBATH CBOM OMBIT, 0(OPMIISiS €T0 AJIS IepeJaur APYTUM JIOASIM B BUJIE TEXHOJIOTUH PELICHHS MPAKTUYECKUX 3a]1a4 OIPeIeIEHHOT0 Kiacca;

® [UJIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHTH CBOHU JEHCTBHUS C MJIAHUPYEMbIMH Pe3yJbTATAMH, OCYIIECTBJISATHh KOHTPOJIb CBOEH JesiTeJIbHOCTH B Tpouecce
AOCTHKEHHSI Pe3yJibTaTa, onpeaejsiTh CloCo0bI AelCTBHII B pAMKaX NPeAJI0KeHHbIX YCJI0BUI U TPeOOBaAHNH, KOPPEKTHPOBATH CBOM
AEeMCTBUA B COOTBETCTBHHU C M3MEHAIOLICHCS CUTYyalUe.
OO0yuaromuiicst CMOXKET:
®  OIpeneNsITh COBMECTHO C TIEJarOroM M CBEPCTHUKAMH KPUTEPUH TUIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPUH OLICHKU CBOEH Y4eOHOMU e TeIbHOCTH;

® CHUCTEMaTH3UPOBATH (B TOM YHCIIE BbIOMPATh MPUOPUTETHHIC) KPUTEPUN IJIAHUPYEMBIX PE3YJIbTaTOB U OIIEHKU CBOEH J€ATEIbHOCTH;



OTOMPATH UHCTPYMEHTHI JUIS OLIEHUBAHUS CBOCH JIEATEITBHOCTH, OCYIIECTBISATH CAMOKOHTPOIIb CBOCH JESTEIILHOCTH B paMKaXx MPEII0KEHHBIX YCIOBHIAH
TpeOOBaHMIA;

OILICHUBATh CBOIO JICATEIBHOCTh, APTyMEHTUPYS IPUYMHBI JJOCTH)KEHUS WA OTCYTCTBHS IUIAHUPYEMOTO PE3yJIbTaTa;

HAXOJIUTh JIOCTATOYHBIC CPEICTBA JJISl BBIITOIHEHUST YI€OHBIX IEHCTBUI B U3MEHSIFOILCHCS CUTYAIH W/UJIH IIPH OTCYTCTBUU IUTAHUPYEMOTO Pe3yJibTaTa;
paboTasi M0 CBOEMY IUIaHY, BHOCHUTh KOPPEKTHBBI B TEKYIIYIO ICSITEIbHOCTh HAa OCHOBE aHAIW3a M3MCHEHWH CUTYAIlMH ISl TTOJyYCHUS
3alTAaHMPOBAHHBIX XaPaKTEPUCTUK MTPOAYKTa/pe3ybTaTa,

YCTaHAaBJIIMBATH CBA3b MCXKAY IOJYUYCHHBIMU XapaKTCPUCTHKAMU IIPOAYKTA M XapaKTCPUCTUKaAMU IMponecca ACATCIbHOCTHU U I10 3aBCPIICHUN
ACATCIIBHOCTH IIpeajiaratb UBMCHCHHUE XapaKTECPHUCTHUK ITponecca AJId IMOJTYUYCHHUA YIYUYIICHHBIX XapaKTECPUCTUK IIPOAYKTa,

CBCPATH CBOU IIGI\/JICTBI/IH C OCJIbIO U, IpU H€O6XOI[I/IMOCTI/I, HCIIPABJIATDH OIMOKH CaMOCTOSATEIILHO.

4. YMeHuUe OLleHMBATH IPABHJIBHOCTH BBINOJTHEHHS Y4eOHOI 3a1a4H, cOOCTBEHHbIE BO3MOKHOCTH €e pelieHus.
OO0yuaromuiics CMOXeT:

® OIpeleNATh KpUTEPUH PABUIBHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHHS yUeOHOM 3ajauu;

® aHATM3UPOBATH M1 00OCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHSI ISl BHITIOJTHEHUS y4eOHOU 3a/1a4H;

e CBOOOJHO MOJB30BATHCSA BHIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOILICHKH, UCXOJS U3 IIeJIM U UMEIOIUXCS CPEJCTB, pa3iuyas
pe3yabTaT U CrIocOOb! IeHCTBUIA;

® OLIEHUBATh MPOAYKT CBOEH JEATEIbHOCTH MO 33JJaHHBIM W/UJIM CAaMOCTOSITENILHO ONPEAETICHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIENbIO
NeSITeNIbHOCTH;

e 000CHOBBIBATH JOCTUKUMOCTD LI€JH BBIOPAHHBIM CIIOCOOOM HAa OCHOBE OIIEHKH CBOMX BHYTPEHHUX PECYpPCOB U JOCTYIHBIX BHEITHUX
pecypcoB;

e (ukcupoBaTh U aHATU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. BianeHue oCHOBaMM CaMOKOHTPOJIsI, CAMOOLIEHKH, IPUHATHS PellleHHii U o0cyllecTBJeHHs] 0CO3HAHHOIO BbIOOpA B yueOHOH U
N03HABATEJIbHOIA.
OO0yuaromuiics CMOXeT:
Ha0JI0/1aTh U aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO ACSTEIbHOCTD U JACSITEIbHOCTD IPYTUX 00y4aroUIuXxcs B Mpolecce
B3aUMOIIPOBEPKH;
COOTHOCHUTH peaibHbIE U INTAHUPYEMbIE pe3yIbTaThl UHIUBUYaIbHOW 00pa30BaTebHOM NEATEIbHOCTH U JI€JaTh BHIBOJIBI;
NPUHUMATH PElIeHUE B yUeOHOW CUTYalluu U HECTH 3@ HET'O OTBETCTBEHHOCTH;
CaMOCTOSITENILHO OIPEEIIATh IPUUMHBI CBOETO YCIeXa WM HEyCIleXa U HaXOAUTh CIIOCOOBI BEIX0/1A U3 CUTYalluU HEYCIIeXa;



PETPOCTIEKTUBHO OMpPEAENsATh, KaKhe JCUCTBUS MO PEIIeHHI0 Y4eOHOU 3a7aun WK MapaMmeTpbl dTUX JIEHCTBUIN MPHUBETH K MOTYyYEHUIO MMEIOIIErocs
NPOJIyKTa Y4eOHOU JACATEIbHOCTH;

JIEMOHCTPHPOBATh MPHEMBI PETYJISIMH MCUXOPU3NOIOTHUECKUX/ IMOLIMOHAIBHBIX COCTOSHUN JUISl TOCTHXKEHUs AP deKTa YCHOKoeHHs (yCTpaHEHUs
SMOITMOHAIBPHOM HAIpPsHKEHHOCTH), 3 dexra BoccTaHOBIECHHS (OCiIabNieHUs TMPOSBICHUN yTOMJeHUs), 3(dekra akTUBU3AIUHK (ITOBBIIICHUSI
NCUX0(U3HOIOTHIECKON PEaKTUBHOCTH).

Kommynukamuenvie YY/[

1. YMeHHe OpPraHu30BBLIBATH Yy4eOHO€ COTPYJIHUYECTBO M COBMECTHYI /AeATEJbHOCTHL € Y4YHTeJleM M CBEPCTHUKaAMH; padoTaThb
HHAUBHUAYAJBHO M B IpyNie: HAXOAUTH 00llee pelieHHe W pa3pemiaTb KOH(PIUKTHI HA OCHOBE COIVIACOBAHMSI MO3MIMI M ydeTa
HHTepecoB; GopMyIHPOBATH, APITYMEHTHPOBATH U OTCTAMBATH CBOE MHEHHE.

OOyyaromuiicss CMOXeT:
OTIPEICIATH BO3MOXHBIC POJIM B COBMECTHOM JIEITEIILHOCTH;
UTpaTh OINPEIEICHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;
MPUHUMATh MO3UIIHMIO COOECeTHUKA, TOHUMAsI TO3UIIUIO JPYToTo, pa3anyaTh B €r0 pe4yn: MHEHHUE (TOUKY 3pEHHsI ), TOKa3aTeNbCTBO (ApTryMEHTHI), (DaKThI;
TUIIOTE3bl, AKCUOMBI, TEOPHUH;
OTIPEIETISATh CBOM IEHCTBHS U JIEHCTBUS TAPTHEPA, KOTOPBIE CITOCOOCTBOBAIIN MJIH MPEMATCTBOBAIN IPOYKTUBHON KOMMYHUKAIINH;
CTPOUTH MTO3UTHUBHBIC OTHOIIEHUS B MPOIECCe YUeOHOM 1 TTO3HABATEILHOM JICSITEIIbHOCTH;

KOPPCKTHO U ApTYMCHTUPOBAHHO OTCTANBATh CBOIO TOYKY 3PCHUS, B JTUCKYCCUU YMETDH BbIABUI'dATb KOHTPAPTI'YMCHTHI, nepe(bpampOBaTL CBOIO MBICJIb
(BJ'IaI[CHI/Ie MCXaHU3MOM 3KBUBAJICHTHBIX 3aMeH);

KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTHUPOBATH
€ero;

npeJiaraTh anbTEPHATUBHOE pPellleHne B KOH(GIUKTHOW CUTYaIlUH;

BBIJICTISITH OOIIYIO TOUKY 3pEHUS B TUCKYCCHH,

JIOTOBAPUBATHCS O TIPABHUIIAX U BOTMPOCAX JJIsi OOCYKICHHS B COOTBETCTBUU C TIOCTABICHHON Tepe]] IPYIIoii 3aauei;

OpraHU30BBIBATh YUEOHOE B3aUMOICHCTBHUE B TPyMIE (ONMPEAEsATh 00IIre eNIH, PAaCTIPeesITh POJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);
YCTpaHATh B paMKaXx JAMAajora pa3pbIBbl B KOMMYHHUKAIIMHU, 00YCIIOBICHHBIE HETOHUMaHUEM/HEMPUSITUEM CO CTOPOHBI cOOeceTHNKA 3a1a4H, (DOPMBI UITH
COZIEpKaHUs IrUaJIora.

2. YMeHHe OCO3HAHHO HCINOJIb30BATH peuyeBble CPEACTBA B COOTBETCTBHMH € 3a/1aveil KOMMYHMKAIUU /ISl BHIPA’KEeHUS] CBOMX YYBCTB,
MbICJIeH M NOTpeOHOCTel /I NJIAHUPOBAHMS M PperyJjsiiii CBOeil [esiTeIbHOCTH; BJIaJilecHHe YCTHOH M NHMCBbMEHHOH peyblo,
MOHOJIOTHYECKOH KOHTEKCTHOM peYblo.



OO0yJarmMiACcs CMOXKET:

OTIpeNeNATh 331a4y KOMMYHHUKAILIMU U B COOTBETCTBUHU C HEH OTOMpATh peueBbie CPEACTBA;

0TOMpaTh U MCIIOJIB30BATh PEUEBBIE CPEICTBA B IPOIIECCe KOMMYHHUKALIMU C IPYTHMH JIFOIbMH (IHAJIOT B Tape, B MaJIOW TPYIIIE U T. 1.);
MPEJICTaBIISTh B YCTHOM MM MUCbMEHHOM (popMe pa3BepHYThIN IJIaH COOCTBEHHOM JESTEIbHOCTH;

COOJIIOIaTh HOPMBI ITyOJIMYHON PEeYH, PErjIaMeHT B MOHOJIOTE U IUCKYCCHU B COOTBETCTBUU C KOMMYHHKATUBHOM 3a/1auei;

BBICKA3bIBaTh U 00OCHOBBIBATh MHEHHE (CYXICHUE) U 3allpallliBaTh MHEHUE MTapTHEPA B paMKax JHaIora;

PUHUMATH PEIICHUE B XOJI€ JUAJIOTa U COTTIACOBBIBATH €r0 C COOECEAHUKOM;

C03/71aBaTh IIACbMEHHBIC «KIMIIMPOBAHHBIE» W OPUTHHAJIBHBIE TEKCTHI C HCIIOJIb30BAaHHEM HEOOXOUMBIX PEUEBBIX CPE/ICTB;
MCII0JIb30BaTh BepOabHbIE CPEICTBA (CPEACTBA JJOTMUECKOM CBS3U) JUIS BBIJEJIEHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHUS;
UCTIONIB30BaTh  HEBepOabHBIC CPEICTBA WIIHM HATJISTHBIE MAaTEPHAIIbI, TOATOTOBICHHBIE/OTOOPAaHHBIE ITO/I PyKOBOACTBOM yUUTEIIS;

JACJ1aTh OIIGHO‘-IHBIIZ BBIBOA O JOCTUIKCHHU LCJINM KOMMYHHKAIUHU HEIIOCPCACTBCHHO IMOCJIC 3aBCPIICHUA KOMMYHHUKATHBHOTO KOHTAKTa 1
000CHOBBIBATH €r0.

3. dopMupoBaHHe U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCNI0JIb30BaAHUS HH(OPMAIMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTHIi (1aJiee

— MIKT).

OO0yuaromuiicst CMOXKeT:

e [IeJIEHANpaBJIEHHO UCKAaTh U UCIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPChI, HEOOXOAMMBIE IS PEILICHHs] yU4eOHBIX M MPAKTUYECKUX 3aa4
¢ nomouisto cpeacrts UKT;

° BI)I6I/IpaTI>, CTPOUTH U UCITOJIB30BATH AACKBATHYIO I/IH(l)OpMaHI/IOHHYIO MOACIIb JIA I€peaadr CBOMX MBICIIEH cpeacTtBaMu €CTCCTBCHHBIX
1 GOPMaJIbHBIX SI3BIKOB B COOTBETCTBUHU C YCIOBUSIMH KOMMYHUKALIUY;

®  BBIJICNATH UH(OPMAIIMOHHBIN aCHEKT 3a/ja4u, ONepUPOBaTh JAHHBIMHU, UCTIOJIb30BAaTh MO/IENb PELICHUS 3a/1a4H;

® UCMOJb30BaTh KOMITBIOTEPHBIE TEXHOJOIMM (BKJIIOYas BBIOOP aJEKBATHBIX 33/ad€ MHCTPYMEHTAJIBHBIX MPOrpPaMMHO-ANNapaTHBIX
CpEACTB U CepBI/ICOB) JJId pCHICHUA I/IHCbOpMaI_[I/IOHHI)IX 1 KOMMYHHKAIIUOHHBIX y‘—Ie6HBIX 3aJa4, B TOM YHCJIC: BBIYMCIICHUEC, HAITUCAHUC
MUCceM, COUMHEHUH, JOKIIa10B, pedeparoB, Co3aHue Mpe3eHTaluN U JIp.;

® UCMOJb30BaTh MH(OPMAIIHIO C YIETOM 3THUYECKUX U IIPABOBBIX HOPM;

e co3JaBaTh MH(OPMAIMOHHBIE PECYPChl PA3HOTO TUIIA U JUISl Pa3HBIX ayAUTOPH, cOOM0AaTh HHGOPMATMOHHYIO TUTHEHY U MTpaBUIia
nH(OPMALIMOHHON O€30MaCHOCTH.

Ho3nasamenwvhuwvie YY)/l



1. YMeHue ompenejiiTb MOHAATHA, CO31aBaTh 0000IIEHUS, YCTAHABJIMBATH AHAJIOIMH, KJIacCM(PUIUPOBATH, YMeHHEe YCTAHABJIMBATH
NPUYMHHO-CJIe/ICTBEHHbIE CBSI3M, CTPOUTH JOTHYeCKOe paccyskaeHue, yMO3aKJI0ueHne (MHIYKTHBHOE, 1eIYKTUBHOE, 110 AHAJIOTUH) U
AeJIaTh BHIBO/bI.

OO0yuaromuiicst CMOXKET:

no0UpaTh CII0BA, COMOJYNHEHHBIE KIIFIOYEBOMY CJIOBY, ONPEIENIAIONINE €r0 MPU3HAKH U CBOICTBA;

BBICTPANBaTh JIOTHUECKYIO LIENOUYKY, COCTOSALIYIO M3 KJIFOYEBOI'O CJI0BA U CONIOJYMHEHHBIX €MY CJIOB;

BBIJICJIATH OOIIUI PU3HAK ABYX WM HECKOJIBKUX MPEAMETOB WU SIBICHUHN U OOBACHATH UX CXO/ICTBO;

00BEIUHSTH PEMETHI U SIBJICHUS B TPYIIIIHI [0 ONPEICICHHBIM IPU3HAKaM, CPABHUBATh, KJIIACCU(PUIIUPOBATH U 00001IaTh (PaKTHI
U SIBJICHUS;

BBIJICJIATH SIBJICHUE U3 OOILEro psAAa APYrux sIBICHUMN;

OIpesieNATh 00CTOATENbCTBA, KOTOPBIE MPE/IIECTBOBAIM BOSHUKHOBEHHUIO CBSI3U MEX[Y SIBICHUSMH, U3 3TUX OOCTOSTEIbCTB
BBIJIETISITH OIIPENIEISIONINE, CIOCOOHBIE ObITh IPUYUHOMN JTAHHOTO SIBJICHUS, BBISIBJISTH IPUUYMHBI U CIIEICTBUS SBJICHUI;

CTPOUTH PACCyKJIEHHE OT OOIINX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSIM M OT YACTHBIX SIBICHUH K OOIIMM 3aKOHOMEPHOCTSIM;
CTPOUTH PacCy’KJEHHE Ha OCHOBE CPABHEHUS IIPEIMETOB U SIBJICHU, BbIIETSASA IPU 3TOM O0IIKE PU3HAKHY;

u3jaraTh NOJYYEHHYIO HH(OPMAIIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a/1a4H;

CaMOCTOSITENIHO YKa3bIBaTh Ha MH(OpMAINIO, HYKIAIOLIYIOCS B IPOBEPKE, MpeylaraTh U NPUMEHSTh CIIOCOO MPOBEPKH
JIOCTOBEPHOCTH MH(pOpMAIINH;

BepOaIn30BaTh YMOLMOHAIBHOE BIIEUATIIEHUE, OKa3aHHOE Ha HETO UICTOUHUKOM;

OOBSICHATD SIBJIEHUS], IIPOLIECCHI, CBA3M U OTHOILIEHMUSI, BBISBIISIEMbIE B X0/I€ TO3HABATEIBHOM U NCCIIEA0BATENBCKOM JeSITeIbHOCTH
(mpuBOAUTH OOBSICHEHHE C U3MEHEHUEM (POPMBI IPEACTABIEHUS; OOBIICHSTD, AETATU3UPYS WK 0000111as1; 0OBICHATD C 3alaHHOM
TOYKH 3pEHU);

BBISIBJISITH M HA3bIBaTh NPUUYMHBI COOBITHUS, SBJICHUS, B TOM YMCJIE€ BO3MOXKHbIE /Hanbojee BEpOSTHbIE MPUUYMHBI, BOZMOYKHbIE
MOCIIEACTBHS 33/IaHHOM MPUYHMHBI, CAMOCTOSATEIBHO OCYIIECTBIISS MPUUMHHO-CIIEICTBEHHBIN aHaIN3;

JIeN1aTh BHIBOJ HA OCHOBE KPUTUYECKOTO aHAJIM3a Pa3HbIX TOYEK 3PEHUs, TOATBEPK/IaTh BHIBO/I COOCTBEHHON apryMeHTallel nin
CaMOCTOSITENIbHO MOJTYYEeHHBIMU JAaHHBIMHU.

2. YmeHue co3aaBaTb, IPUMEHATDH U HpCOﬁpaI}OBI)IBaTb 3HAKH U CUMBOJIbI, MO/JI€JIM H CXEMBI /IJIA PCIHCHUA y‘leﬁﬂblx H INO3HaABATECJIbHbIX

3agav.

OO0yuaromuiicst CMOXKET:

o 0003HaYaTh CUMBOJIOM U 3HAKOM npeamMeET H/UIu SABJICHUC,
O OINpCACIATh JIOTMYCCKUC  CBA3U MCKAY npeamMeTaMu W/unmu SIBJIGHI/ISIMI/I,O603H8.‘-IaTB JaHHBIC JIOTUYCCKHUEC CBA3H C IIOMOIIBIO
3HAaKOB B CXEMC,



O O O O O

O O O O O O

O

co3/1aBaTh a0CTPAKTHBIN WM peabHbIN 00pa3 MpeaMeTa 1/uiu sSBICHHS;

CTPOMTH MOJIEIIL/CXEMY Ha OCHOBE yCIIOBHH 3a71aul W/WUJIH crioco0a ee pelieHus;

co3/aBaTh BepOalbHbIC, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIE MOJETH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa IS
OIIpeIeNICHUs CII0co0a PEeIICHHS 33]]a4l B COOTBETCTBHHU C CUTYaIIUEH;

npeoOpa30BBIBATh MOJIEIH C IIEJIbIO BBISIBICHUS OOIIMX 3aKOHOB, ONPEACISIOMNX JaHHYIO IPEIMETHYIO 00J1acTh;

MEPEBONTH CIIOXKHYIO 110 COCTaBy (MHOT0ACIIEKTHY0) HH(OpMaInio u3 rpadudecKoro Wik GopMan30BaHHOTO (CHMBOJIBLHOTO)
MIPEJICTABJICHHS B TEKCTOBOE, U HA00OPOT;

CTPOUTH CXEMY, AJITOPUTM JICHCTBUS, UCTIPABIIATH UM BOCCTAHABIMBATh HEM3BECTHBIN paHee aJrOpPUTM Ha OCHOBE MMEIOIErocs 3HaHUS 00
00BEKTE, K KOTOPOMY MTPUMEHSIETCS AJITOPHTM;

CTPOMTBH JI0KA3aTEIBCTBO: MPSMOE, KOCBEHHOE, OT IPOTHBHOTO;

aHATM3UPOBATH/PeIIEKCUPOBAThH OMBIT Pa3pabOTKH U peau3alii yueOHOTo MPOEKTa, HCCIEI0BAHUS (TEOPETHIECKOT0, SMIMPUIECKOTO0) Ha
OCHOBE IIPEJIO’KEHHON MPOOIEMHON CUTYaIMH, TIOCTABIICHHOH LM W/WIIK 3aIaHHBIX KPUTEPUEB OIICHKH IPOIYKTa/pe3ybTara.

CMBIC/IOBOE UTEHHE.
OO0yuaromuiicst CMOXKeT:

HAXOJUTh B TEKCTE TpeOyeMyto HH(POpMALHIO (B COOTBETCTBHUHU C LIEJIIMU CBOEH JIESTEIILHOCTH );

OPUEHTHUPOBATHCS B COIEPIKAHUH TEKCTA, TOHUMATh LIEJIOCTHBIN CMBICH TEKCTA, CTPYKTYpUPOBATh TEKCT;

yCTaHaBJINBATh B3aMMOCBSI3b OMHMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUI, TIPOIIECCOB;

PE3IOMUPOBATh INIaBHYIO UJICI0 TEKCTA;

npeoOpa3oBbIBaTh  TEKCT, «MEPEeBOJAsS» €ro B JIPYTYIO  MOAAJIbHOCTb,  MHTEPIPETUPOBATH  TEKCT  (XYIOXKECTBEHHBIH U
HEXY/I0)KECTBEHHBIN — Y4eOHBIH, HAy4YHO TOMYJISIPHBIH, HHOOPMAaMOHHBIH, TeKCT non-fiction);

KPUTUYECKH OLICHUBATh coJlepKaHue U (hopMy TeKcTa.

®opMupoBaHUEe M Pa3BUTHE IKOJOTHYECKOI0 MbIILJIEHUsl, YMeHHe NMPUMEHSTh ero B NM03HABaTeJIbHOH, KOMMYHHMKATHUBHOI,
COLMAJIbHOM NMPAKTHKE U NPO(eCcCHOHATBHOM OPHEHTALMH.
OOyyaromuiicss CMOXeT:

OIIPEAEIIATh CBOE OTHOIIEHUE K IIPUPOJHON CPELIE;

aQHAIM3UPOBATH BIHUSIHUE 3KOJOTHYECKUX (DAaKTOPOB Ha cpely OOMTaHUS KUBBIX OPraHU3MOB;

IIPOBOAMTH NPUUMHHBIN U BEPOSATHOCTHBIN aHAIN3 dKOJIOTUUECKUX CUTYalU;

IPOTHO3UPOBATh U3MEHEHHUSI CUTYalluu NPU CMEHE AEUCTBHS OHOTO (haKkTopa Ha AeWCTBUE APyroro (hakropa;
pacnpoCTpaHATh 3KOJOTUUECKHE 3HAHUS U Y4aCTBOBATh B MPAKTUYECKUX JleJlaX IO 3aIIUTE OKPYKAIOIIEH Cpeibl;
BbIpaXaTh CBOE OTHOLIEHUE K MPUPOE Yepe3 PUCYHKU, COUMHEHUS, MOJIEIIH, IPOEKTHbIE PaOOTHI.



5. Pa3BuTHe MOTHBAIIHH K OBJIAJI€HHIO KYJbTYPOil AKTHBHOTO UCTIOJIb30BAHHUS CJI0BAapPeil M IPYrUX NOMCKOBBIX CHCTEM.
OOy4Jarommiicss CMOXET:

" OmpenesiATh HeOOXOJUMBbIC KITFOUYEBbIC IIOMCKOBBIC CIIOBA U 3aIIPOCHI,

" OCYIIECTBJISITh B3aMMOJICHCTBHE C JICKTPOHHBIMH TOMCKOBBIMH CHCTEMaMH, CJIOBAPSMH;

*  ¢$opMHPOBATH MHOXKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HCTOYHUKOB I OOBEKTUBU3AIMH PE3YIHTATOB IIOUCKA;

"  COOTHOCHTH MOJYYECHHbBIC PE3YJIbTAThI IOMCKA CO CBOCH JESITEIbHOCTHIO.

Dopmuposanue UKT-komnemenyuu ooyuarouuxcs

B pamxax nanpasnenus «Oopamenue c yerpoiicreamu MKT» oOyuaromuiicss cMOXeT:
® OCYILIECTBIATh HHPOPMALMOHHOE NOKIFOUEHHUE K JIOKAJIbHOW CeTH U Iri00anbHol cetu MHTepHeT;
e BXOAUTH B MH(GOPMAIMOHHYIO Cpeay 00pa3oBaTeIbHON OpraHM3alyy, B TOM YUCIe Yepe3 ceTh MHTepHeT, pa3Memars B WHGOPMAIIMOHHOK
cpene pa3audHbie HHPOPMAIMOHHBIE OOBEKTHI;
e cobmoaaTh TpeOOBaHMsI TEXHUKH 0€3011aCHOCTH, TUTHEHBI, SpPrOHOMHKH U pecypcocOepexenus npu padore ¢ ycrpoiictBamu UKT.

Ilpeomemmnvwie pe3yromameol:
Bvinycknuk nayuumcs:

® XapaKTepu30BaTh OCHOBHBIE METOIbI TO3HAHMS: HAOIOIEHNE, H3MEPEHNE, SKCTICPUMEHT;

® OMNUCHIBATH CBOMCTBA TBEP/IBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BBIIETSS UX CYIIECTBEHHBIE IPU3HAKH;

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJa», «XUMHUUYECKHH AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«BAJICHTHOCTBY», «XUMHUYECKasi PEAKIU», UCIIO0Ib3Ys 3HAKOBYIO CUCTEMY XUMUU;

®  pPACKPBIBATH CMBIC] 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOM TEOPHH;

® pa3nIMYaTh XUMUYECKHE U (PU3NUECKUE SIBIICHHUS;

® Ha3bIBaTh XUMHUYECKHE DJIEMEHTHI;

® ONpeleNsITh COCTAaB BELIECTB MO UX GopMyiaM;

® ONpeleNsITh BAJICHTHOCTh aTOMa JIEMEHTA B COSAMHEHUSIX;

® ONpEeNeNsITh TUIl XUMHUYECKUX PEaKIIHii;

® Ha3bIBaTh NPU3HAKHU U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKIUi;



BBISIBJISITH IPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAaHUM XMMHUECKOHN peaKLiy NPY BBIIIOJIHEHUN XUMUYECKOIO OIIbITA;
COCTaBJIATh (POPMYJIbI OMHAPHBIX COEANHEHMUI];

COCTaBJIAITh YPAaBHEHMSI XUMHUUECKUX pEaKLUit;

coOuro1aTh IpaBuia 6e30macHoi paboThI IPU NPOBEIEHUH OIBITOB;

H0JIb30BATHCS JJA0OPAaTOPHBIM 000PYIOBAaHUEM U IIOCYIOM;

BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIO0 XUMHYECKOTO JIEMEHTA 110 (popMyJie COeTMHEHHUS;

BBIYHUCIISATH KOJMYECTBO, 00BEM MIIM MacCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, MACCE PEareHTOB WIIM IPOJIYKTOB PEAKIINH;
XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKHUE CBOMCTBA MMPOCTHIX BELIECTB: KUCIOPOIa U BOJIOPOJIA;

NOJTy4aTh, COOMPATh KUCIOPO.I U BOJIOPO/I;

pacro3HaBaTh OINBITHBIM ITyTeM T'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOAOPO;

PacKpbIBaTh CMBICI 3aKOHa ABOTapo;

PacKpbIBATh CMBICI MOHITHH «TEIIOBOM 3PPEKT peakLun», «MOJIIPHBINA 00beM»;

XapaKTepu30BaTh PU3NYECKUE U XUMUYECKUE CBONCTBA BOBI;

PacKpbIBATh CMBICI IOHSITUSI «PAaCTBOP»;

BBIUHCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BEIIECTBA B PaCTBOPE;

IIPUTOTOBJIATH PACTBOPBI C OIIPENEIEHHON MaCCOBOM J10JIEW PACTBOPEHHOTO BELIECTBA;

Ha3bIBaTh COETMHEHUS U3yUYEHHBIX KIaCCOB HEOPraHMUECKHUX BEIIECTB;

XapaKkTepu3oBaTh (PU3NYECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMUECKUX BEIIECTB: OKCUIOB, KMUCIOT, OCHOBaHUM, COJIeH;
OTpeAeNATh IPUHAUIEKHOCTh BELIECTB K ONPE/IETICHHOMY KJIacCy COeIMHEHU;

COCTaBJIAThH (POPMYJIbI HEOPTAHUYECKUX COETMHEHUI N3YUEHHBIX KJIACCOB;

IIPOBOAMTH OIIBITHI, TIOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KMCIIOT U ILEI0YEH 110 U3MEHEHHUIO OKPACKU MHIMKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEX/y KJIaCCAMHU HEOPTraHUUECKHUX COSIUHEHMI;

packpsiBaTh cMbIca [lepuoanueckoro 3akona /.M. Menneneena;

OOBSACHATH (PU3NYECKHUI CMBICT aTOMHOTO (TOPSIAIKOBOI0) HOMEpa XUMHUYECKOTO AJIEMEHTa, HOMEPOB IPYIIBI U MEPHOJa B MEPUOIUNYECKON CUCTEME
J.1. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/iesiaX MalbIX EPUOOB U INIaBHBIX MOATPYIIIT;
XapaKTepu30BaTh XMMHUYECKHE AJIEMEHTHI (OT BOJOpOJA /10 KalbllMs) Ha OCHOBE UX IMOJIOKEHMs B nepuoaudeckoin cucreme /(.M. Menneneesa u
O0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJISAATh CXEMbI CTPOCHHsI aTOMOB TIepBbIX 20 351eMeHTOoB nepuoandeckoit cucremsl [I.11. Menneneesa;



®  pacKpbIBATh CMBICI OHATUIN: «XUMHYECKASI CBA3bY, «AJIEKTPOOTPULIATENIHOCTD);

®  XapaKTepu30BaTh 3aBUCUMOCTb (PU3MYECKHX CBOMCTB BEIIECTB OT THIA KPUCTALIIMUECKON PEIIETKH;

® OIIpCACIIATb BUI XUMHYECKOM CBS3H B HCOPraHNYCCKUX COCIUHCHUAX

e 1300pakaTh CXEMbI CTPOECHUS MOJIEKYJI BEIECTB, 00Pa30BaHHBIX PA3HBIMHM BUAAMU XUMHUECKUX CBS3EH;

® DPACKPBIBATH CMBICI IOHATUN «HOHY», KKATHOH», KAHUOH», «3JIEKTPOJIUTHD, «HEUIEKTPOIUTHD, «IIEKTPOIUTHUYECKAs TUCCOLUALMS», KOKUCIUTENbY,

«CTEIEHb OKUCIIEHUS» «BOCCTAHOBUTEIDBY, OKUCIEHUE», «BOCCTAHOBJICHUEY;

®  OINpeneNsITh CTENEHb OKUCIEHHS aTOMa 3JIEMEHTa B COEIMHEHUH;

® PpacCKpbIBaTb CMBICII TCOPHUU 3JI€KTpOJIHTH‘ICCKOI>i Jucconuanum,

® COCTaBJIATH YPaBHEHUs MIEKTPOJUTUUECKON TUCCOLUALNN KUCIIOT, IEJI0YEH, COJICH;

e OOBACHATH CYIIHOCTb IPOLIECCa MIEKTPOIUTUUECKON TUCCOLMALINY U PeaKil HOHHOTO OOMEHa;

® COCTAaBJIATH IMOJIHBIC U COKPAIICHHBIC NOHHBLIC YPABHCHUS PCAKIIUN O6MeHa;

e OIpenensITh BO3MOXKHOCTh IPOTEKaHUs peaKLuil HOHHOTO OOMEHa;

® [IPOBOJUTH PEAKLIUH, HOATBEPIKIAIOIINE KAUeCTBEHHbII COCTaB pa3IMYHbIX BEILECTB;

®  OIpEleNsITh OKUCIUTENIb U BOCCTAaHOBUTEID;

® COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINH;

e Ha3bIBaTh (aKTOPHI, BIUSIOIINE Ha CKOPOCTh XMMUYECKOHN peaKiii;

e KJaccu(UUIUPOBATh XUMUUECKUE PEAKIIMH IO pa3IMYHBIM IPU3HAKAM;

®  XapaKTepU30BaTh B3aUMOCBS3b MEXJy COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAILIIOB;

® [IPOBOJUTH ONBITHI 1O NOTYUYEHHUIO, COOMPAHUIO U U3YUEHUIO XUMUYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YTIEKUCIIOroO ra3a, aMMHaKa;

® pacCrio3HaBaThb ONBLITHBIM ITYTEM l"33006p33HBI€ BEUICCTBA: erIGKI/ICJIBIﬁ ra3 1 aMMHaK;,

®  XapaKTepU30BaTh B3aHUMOCBS3b MEXy COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAJUIOB;

® Ha3bpIBaTh OPraHMYECKHE BEILECTBA MO UX (pOpMyJie: MeTaH, 3TaH, ITUIICH, METAHOJI, 3TaHOJI, TJIUIEPUH, YKCYCHas KUCIIOTa, aMUHOYKCYCHasl KUCIIOTa,
CTEapuHOBAas KUCIIOTA, OJIEMHOBAs KUCJIOTA, TIII0K034;

® OLICHUBATh BIMSHUE XUMUUECKOT0O 3arpsA3HEHMSI OKPYXKAIOIIEH Cpeibl Ha OpraHU3M Y€JI0BEKa;

® TPaMOTHO OOpAIIaTHCS C BEIIECTBAMH B IIOBCEAHEBHOM KHU3HU

®  ONpPEIENITh BO3MOXHOCTh IPOTEKAHUS PEAKIINI HEKOTOPBIX MIPEICTaBUTENEH OPraHMUECKHUX BEIIECTB C KUCIOPOIOM, BOAOPOJOM, METAJIJIaMH,
OCHOBaHUSIMH, TaJIOT€HAMH.

na obyuaromuxca ¢ 02paHudeHHbIMU 603MONHCHOCMAMU 300P06bA: BIAJCHUEC OCHOBHBIMU JOCTYIHBIMU METOJAMH HAay4YHOTO IMO3HAHHS,
UCTIOJIb3YEMBIMU B XUMHHU.

Bbmycmmk noayuum 603MOHCHOCHIb HAYUUMBCA?



8b108U2AMDb U NPOBEPAMb IKCNEPUMEHMATLHO SUNOMe3bl 0 XUMUYECKUX CBOUCMBAX 6eujecna Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU
sCcmynams 6 Xumu4eckue peakyuu, 0 Xapakmepe u npooyKmax paziudyHblX XUMUYeCKUX peakyuil;

Xapaxkmepuzoeams eujecmed no cocmasy, CMpoeHulo U C8OUCMEAM, YCMAHAGIUBAMb NPUYUHHOCICOCMBEHHbIE C8A3U MeHCOY OAHHbIMU
Xapaxkmepucmukamu eeujecmasd,

COCMAassimb MOAEKYIAPHbLE U NOJIHbIE UOHHbLE YPABHEHUS O COKPAUWEHHBIM UOHHbIM YPABHEHUSIM,

NPOCHO3UPOBAMb CNOCOOHOCb 8EeUieCMBd NPOSGIAMb OKUCIUMETbHbLE UL 860CCIMAHOSUMENbHbIE CEOUCMBA C YYemOoM CMeneHell OKUCIeHUS]
NIeMEHMO8, 8X00AUUX 8 €20 COCMAB;

COCMassims YPAaeHeHUs: peakyutl, COOMEemcmeayiouux nocied08amelbHOCMU NPeSPaeHUll HeOP2AHUYEeCKUX 8eUieCmE PA3IUYHBIX KIACCO8,
8b108U2AMD U NPOBEPSIMb IKCNEPUMEHMANbHO 2UNOME3bl O Pe3VIbMaAmax 030elcCmeusi pasiudHblx (pakmopos Ha usmMeHeHue CKOPOCmu XUMU4eCcKou
peaxkyuu;

UCNONL308aMb NPUOOPEMEHHBLE 3HAHUSL OJIS1 IKOJIOUYECKU SPAMOMHO20 NOBEOCHUS 8 OKPYICAIOWell cpeoe;

UCNONb308aMb NPUOOPEMEHHble KIUeable KOMNEMEeHYUU NPU BbINOIHEHUU NPOEKMO8 U Y4eOHOUCCIe008AMeNbCKUX 3a0ad NO U3YUEeHUI) CBOLCMS,
Ccnoco6086 NoLyueHust U Ppacno3HABAHUsL BEULECNE;

00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O 6eUIECMBAX U XUMUHLECKUX NPOYECCax;

KPUMU4eCKU OMHOCUMbCSL K NCEBOOHAYYHOU UHGOpMAayUL, Hed0OPOCOBEeCMHOU PEKlame 8 CPeOCMBEax MAcco80l UHpopmayuu,

0CO3HABAMb 3HAYEHUE MEOPEMULECKUX 3HAHUL N0 XUMUU OJisi NPAKMUYECKOU 0esimelbHOCIU Yel08eKd,

€030a8amv MOOenu U cxemuvl O peuleHUs Y4eOHbIX U NO3ZHABAMENbHLIX 3A0ay, NOHUMAMb HEe0OX00UMOCMb COON00eHUs NPeOnUcanull,
npednazaemvix 8 UHCMPYKYUsX NO UCNOTb308AHUIO JIeKAPCME, CPeOCme OblmMosol Xumuu u op.

1. Cooeporcanue yueonozo npeomema:

OCHOG6HO20 06”4820 06[)6130361””}1 no xumuu 8-9 knaccot
(2 4 B HEmento0, Becero 136 vacoB)

B cucreme ecrecTBEHHOHAy4YHOro OOpa30BaHUs XUMHs KaK Y4eOHBIH MPEIMET 3aHUMAaeT BaKHOE MECTO B MO3HAHHHM 3aKOHOB MPUPOJIHI,
(GbopMHUPOBAaHUY HAYYHOW KapTHHBI MHpPA, CO3JJaHUH OCHOBBI XUMHUYECKUX 3HAHUHN, HEOOXOUMBIX JUIS TIOBCEIHEBHOW KU3HU, HABBIKOB 37J0POBOTO U
0€30MmacHOTro JUIs YeJIOBEKa U OKPYIKAIOIIeH ero cpe/ibl 00pasa )KHU3HH, a TAK)KE B BOCIUTAHUHU SKOJIOTUICCKON KYJIbTYPHI.

VY CHenHoCTh U3y4YeHUsI XUMHH CBSI3aHa C OBJIAJICHUEM XHMHUCCKUM SI3BIKOM, COOJIOJICHUEM IMpaBHJI 0€30TacHOM pabOThI TIPH BBHITIOJTHCHUU
XHUMHUYECKOTO 3KCIIEPUMEHTA, OCO3HAHMEM MHOTOYHCIICHHBIX CBSA3EH XUMHH C IPYTUMH MPEIMETaMH IIKOJBLHOTO Kypca.

[Iporpamma BJIHOUAeT B ce0si OCHOBBI HEOPTaHUYECKOW M OpraHUYecKod xumuu. [ TaBHOW HJieei mporpaMMBbl SBJISICTCS CO3JaHue 0a30BOTO
KOMILJIEKCA OTIOPHBIX 3HAHUH M0 XMMUH, BRIPAXKCHHBIX B JOPME, COOTBETCTBYIOIICH BO3PACTy O0YUAFOIIUXCS.

B coxepikanuu JaHHOTO Kypca MPEACTaBICHbI OCHOBOIOJIATAOIINE XUMHUUYCCKHE TCOPETHUCCKUE 3HAHUS, BKIIFOUAIOIINE U3YUCHUE COCTaBa U
CTPOCHUS BEIIECTB, 3aBUCMMOCTH MX CBOMCTB OT CTPOCHHS, MPOTHO3UPOBAHHME CBOWCTB BEIICCTB, MCCIICIOBAHUE 3aKOHOMEPHOCTEH XMMHUYCECKHX
MpeBpaIleHUI U MyTeH YIPaBICHUS UMH B IIEJISX MMOJIyUYCHHS BEIICCTB U MaTEPHUAJIOB.



TeopeTnyeckyro OCHOBY HM3Yy4YEHHsS HEOPraHMYEeCKOW XHMHUHU COCTaBJISIET ATOMHOMOJIEKYJsipHOe ydeHue, I[lepuonmueckuii 3akon JI.W.

MemnzeneeBa ¢ KpaTKUMU CBEICHUSAMHU O CTPOCHUHU aTOMa, BUJIaX XUMHUUECKON CBSI3H, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIIHA.
B u3yuenuu kypca 3HauuTENbHAS POJIb OTBOJIUTCA XUMUYECKOMY SKCIIEPUMEHTY:

MPOBEJICHUIO MPAKTHYECKUX U JIAOOPATOPHBIX padOT, OMHUCAHUIO PE3YJIbTATOB YUYCHHUECKOTO IKCIEPUMEHTa, COOIOJICHUIO HOPM H MPaBUII
0e30macHOi paboThl B XUMHUYECKOM JIa0OpaTOpHH.

Peanuzanus nanHoi mporpaMMel B Ipolecce 00y4YeHHs MO3BOJIUT 00Yy4aIOIKUMCS YCBOUTh KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U MOHSThH
POJIb ¥ 3HAUYE€HUE XUMUU CPEIH IPYTUX HAYK O MPUPOJE.

Uzyuenue npeamera «XuMHUsA» B 4acTH (HOpMHUPOBaHMS y OOYYaIOUIMXCS HAYYHOIO MHUPOBO33PEHHSI, OCBOCHHS OOLICHAYYHBIX METOJOB
(Habmroienue, U3MEpPeHUe, SIKCIEPUMEHT, MOJIETUPOBAHKE), OCBOCHUSI TPAKTUUECKOT0 MPUMEHEHHS HAyYHbIX 3HAHUN OCHOBAHO HA MEKIIPEAMETHbIX
cBs3sX ¢ mpeameramu: «buonorusy», «l'eorpadus», «cropusy», «Jluteparypa», «Matemaruka», «OCHOBBI O€30MACHOCTH >KU3HEAEATEILHOCTHY,
«Pycckuii s13b1k», «PU3nKay, « IKOJOTUD.

IlepBoHayajibHbIEe XMMHYECKHE IIOHATHS.

[Mpenmer xumun. Tena u sewjecmsa. OCHOBHbIe MemOObl NO3HAHUA: HAOII0OeHUe, usmeperue, dkcnepumenm. OU3NUECKUE U XUMUYECKHE
spieHus. Yuctele BemecTBa U cMecu. CrocoObl pa3nenenus cmeceil. AToM. Mosekyna. XUMUYECKUN 3JIeMEHT. 3HAKU XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoXHBIE BemecTBa. BaleHTHOCTD. 3akon nocmoancmea cocmasa geujecmsa. Xummaeckue popmyisl. Manekcel. OTHOCHTENbHAS aTOMHAs
U MOJIEKyINsipHas Macchl. MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCJIMHEHUHU. 3aKOH COXPaHEHMsI MAcChl BEIIECTB. XMUMHUUYECKUE YpPaBHEHHUS.
KoaddunmenTsl. YcnoBus u npu3Haky NPOTEKaHUsI XMMUUECKUX peaklunid. Monb — eIuHuIa KoJIMYecTBa BenlecTBa. MossipHas Mmacca.

Kucaopoa. Bonopoa.

Kucnopox — xuMudeckuii sneMeHT U mpocTtoe BeuiectBo. O3on. Cocmag 6030yxa. @U3MUECKUE W XUMHUYECKHE CBOMCTBA KHCIOPOJA.
[losydyeHne u npUMEHEHNE KUCIOPOAa.

Tennosou 2¢ppexm xumuueckux peaxyuil. Ilonamue 06 2x30- u 3H0omepmuveckux peakyusx. Bomopoa — XUMHUECKHI AJIEMEHT U TIPOCTOE
BenlecTBo. du3NuUecKkue U XMMUYEeCKHe CBOWCTBa Bogopoaa. Ilomydenue Bojopoaa B snaboparopuu. [lomyuenue 600opoda 8 npomMvlulieHHOCHU.
Ipumenenue 6ooopoda. 3akoH ABoraapo. MoinspHblii 00beM ra3zoB. KauecTBeHHbIE peaklMM Ha ra3zoo0pa3Hble BellecTBa (KUCIOPOJ, BOAOPON).
OOBeMHbIE OTHOILIEHUS ra30B MPU XMMUYECKUX PEAKLIUAX.

Boxaa. PacTBopsbl.

Booa 6 npupooe. Kpyzoeopom 600vb1 6 npupooe. Puzuueckue u xumuieckue ceolicmea 600bi. PacTBopbl. Pacmeopumocms eewecme 6 gooe.

Konuentpanus pactBopoB. MaccoBasi 10J11 paCTBOPEHHOI'O BEIIECTBA B paCTBOPE.
OcCHOBHBIE KJIACCHI HCOPTAHUYECKUX COCIHHEHHUH.

Oxcunpl. Knaccuduxanus. Homenknarypa. @usuueckue ceoticmeéa okcudog. XUMHUYECKHE CBOMCTBAa OKCHIOB. [lonyuenue u npumeneHue
oxcuoos. OcHoBanus. Knaccudukanus. Homenknatypa. @usuueckue ceoticmeéa ocnosanutl. Ilonyuenue ocumoganuti. XWUMHYECKHUE CBOWMCTBA
ocHoBaHuH. Peakuus Hertpanuzammu. Kucnorsl. Knaccugukarus.

Homenxknarypa. @usuueckue ceovicmea kuciom. Ilonyuenue u npumenenue kuciom. XUMAYECKUE CBOKWCTBA KUCIOT. MHaMKaTOpsl. M3MeHeHne
OKpacK{ MHIUKATOPOB B pa3inuvHbIX cpenax. Comu. Knaccudukamus. Homenknarypa. Qusuueckue ceoticmsa coneu. Ilonyuenue u npumerenue conetl.
XuMHUYecKne CBOWCTBa cosiell. ['eHeTndeckas CBA3b MEXAY KiIaccaMM HEOPraHWYECKUX COeAMHEHHWH. [Ipobiema 6e30nacHozo ucnonvb3oeanus
gewecms U XuMU4ecKux peakyuti 6 noceonegHoll scusnu. Tokcuunvle, coproyue u 83pbl8oondachwie ewecmaa. bvimosas xumuueckas spamomuocme.



Crtpoenue aToma. [lepuoanueckuii 3aK0H M MepuoguvYecKas cucreMa xuMudeckux 3jemenToB [[.1. MenjaesieeBa.

Ctpoenue atoma: sIpo, dHEpPreTuYeckuii ypoBeHb. Cocmas sopa amoma: npomonwl, Hetmpowwsl. Hzomonwi. Tlepunonnueckuii 3axkon J[.U.
MenneneeBa. Ilepuoanueckas cucrema xumuueckux snemeHtoB J[.M. MenpeneeBa. ®dusnueckuii CMBICI aTOMHOTO (IOPSIAKOBOTO) HOMEpaA
XHUMHYECKOT0 3JIEMEHTa, HOMepa TPYIIIbI U IeproJia Nepruoandeckoil cucteMbl. CTpoeHUE SJHEPTeTHYECKUX YPOBHEN aTOMOB MepBbIX 20 XMMHUYECKHUX
31eMeHTOB nepuoandeckoit cucremsl .M. MeneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB aTOMOB XMMUYECKUX AJIEMEHTOB U UX COCJIMHEHUN Ha
OCHOBE TOJIOKEHUsI B mepuoauyeckoit cucreme .M. MenneneeBa u crpoenusi aroma. 3HadeHue llepuommndeckoro 3akona /.M. Menneneena.
Ctpoenue BenecTB. XMMUYECKAasl CBSA3b.

QﬂeKmpoompuuameﬂbHOCMb amomos xumudeckux siemernmos. KoBaleHTHasT XMMHYECKasl CBS3b: HEIMOJIsIpHasd W IIOJIsIpHas. Tonsmue o
eodopodnoﬁ C6A3U U ee 6IUAHUU HA qbus'uuecmte ceotlicmaa eeuecmes Ha npumepe 600b1. NonHasg cBI3b. MeTaimmndeckast CBiI3b. Tunoi Kpucmaiiu4eCcKux
peutemox (al’}’IOMHCl}l, MOJEKYIIAAPHAA, UOHHAA, Memaﬂ]lu’{€CKCl}l). 3asucumocms qbu3uqecm4x ceoticma geujecme om muna KpucmaﬂﬂuquKoﬁpememKu.

XuMHYeCKHE peaKkIuu.

Tlonamue o cxopocmu xumuueckot peakyuu. Daxmopwul, IUAIOWUE HA CKOPOCMb Xumuueckou peakyuu. llonamue o kamanuszamope.
Knaccudukanus XuMU4YecKuX peakiuil Mo pa3iuyHbIM MPU3HAKAM: YUCIY U COCTaBY MCXOAHBIX U TMOJTYYCHHBIX BEIIECTB; U3MEHEHHUIO CTETEeHE!
OKHCJICHHS aTOMOB XWMHYECKUX 3JIEMEHTOB; IOTJOMICHUIO WM BBIICICHUIO DHEPTUU. OJEKTPOIMTHYECKAs IHCCONHMALUSA. OJIEKTPOIUTHI U
HeanekTponuThl. Monbl. Katnonsl 1 annonsl. Peakiuym noHHOro oOMeHa. YCIOBUSA NMPOTEKaHUs PeaklUii MOHHOTO OOMEHa. DJIeKTPOIUTUYECKAs
JMCCOIMAIUS KHCIIOT, Iesodeid u coneil. Crenenp okucinenus. OnpeeneHue CTeeHn OKACICHUS aTOMOB XUMHYECKHX DJIEMEHTOB B COSAMHEHUSIX.

Oxucnurens. Boccranourens. CyIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Hemertassl IV — VII rpynn u ux coequHeHus.

[TonoxeHne HEMETAJVIOB B NMEPUOANYECKON cucTeMe XuMudeckux aneMeHToB J[.M. MenneneeBa. O6uue cBoiicTBa HeMeTa/uoB. ["amoreHsr:
¢dusnveckne u XuMU4Yeckue cBoicTBa. COEAMHEHUS TAJOTEHOB: XJIOPOBOAOPOM, XJIOPOBOAOpPOAHAs KucioTra M ee comu. Cepa: ¢u3mveckue u
XUMHYeckne cBoiicTBa. COeAMHEHUS Cepbl: CEPOBOAOPO, CYIb(PH b, OKCUIBI cepbl. CepHasi, cepHucmasn u cepo8ooOpoOHas KUCIOMbL U UX COJIH.
A3oT: ¢usndeckue u xumudeckue cpoiictBa. AMMuak. Conu ammoHusi. OKcuabl a3zotra. A30THas Kuciota U ee coiu. @ochop: pusnueckne u
xuMudeckue coictBa. Coenunenus ocdopa: okeun docdopa (V), oprodpochopHas KUcIoTa U €e colu. YTiaepol: pu3nueckue U XMMHUYECKHe
CBOMCTBA. Aiomponus yenepooa: aimas, epagum, kapoun, gyinepensvt. Coenuaenus yriaeposa: okcuansl yrieponaa (I1) u (IV), yronsnas kucnora u
ee coiu. Kpemnuii u e2o coeounenus.

MeTasjibl 1 HX COeTUHEHUS].

Tlonoswcenue memannog 6 nepuoouueckou cucmeme xumuyeckux snemenmos J{.HM. Menoeneeea. Memannvl 6 npupode u obwue cnocodwvl ux
noayyenus. Obwue ¢usuueckue ceoticmea memannog. OOIMME XUMUYECKHE CBOMCTBA METAJUIOB: PEaKIMM C HEMETAJUIaMHU, KHCIOTaMH, COJISIMH.
Onexmpoxumuueckuti psod Hanpsoicenuti memannos. lllemounsie Metamibel 1 ux coenuHenus. lllemoyHozemenbHbIE METAUIBI U UX COCIUHCHHUS.
AnmroMuHuR. AMQOTEpPHOCTh OKCHIA U THApOKcuaa amoMunus. XKene3o. CoenuHeHNs JKelle3a U UX CBOMCTBA: OKCH/IbI, TUAPOKCHU/IBI U COJIU XKele3a
(1= ).

IlepBoHayabHbIE CBeeHUS] 00 OPraHNYeCKUX BelllecTBaXx.

[lepBoHayanbHble CBEJACHHUS O CTPOSCHHM OPraHMYECKUX BELIECTB. YTJEBOJOPOJBL: METaH, 3TaH, ITUJIEH. MCMOUHUKU Y2ne8000p000s:
npupoouslil 2as, Heghmo, yeons. Kucimopoaconepikamue COCIUHEHHS: CIHUPTHI (METAHOJ, ATAHOJ, TIUIEPHH), KapOOHOBBIE KHCIOTHI (YKCyCHas
KHCJIOTa, aMUHOYKCYCHAasi KMCJI0Ta, CTEAPUHOBAsI M OJIEMHOBAsI KUCJIOTHI). buomornueckn BakHbIe BEIIECTBA: JKUPBI, TIIIOK03a, Oenku. Xumuueckoe
3aeps3HenUe OKpyxcaroujell cpeovl U e20 NOC1e0CmaUsL.



Tunbl pacyeTHBIX 3a1a4:

1. BeruucieHue MaccoBOM J10JIM XUMHUECKOTO AJIEMEHTA 110 (POpMYyJie COeTUHEHHS.

Yemanoenenue npocmetiwieli popmynvl 6eujecmea no Maccosbim 00NAM XUMULECKUX ITIeMEHMOS.

2. Bbruncnenus o XMMHYECKUM YPABHEHUSM KOJIMYECTBA, 00bEMa, MacChl BELIECTBA 110 KOJIUYECTBY, 00bEMY, MAcCe PEareHTOB WIIH

IIPOAYKTOB PEAKIIMH.

3. Pacuer maccoBoil 1071 paCTBOPEHHOIO BELIECTBA B PACTBOPE.

IIpuMepHbIe TEMbI NPAKTHYECKHX PadoT:
1.  JlabGoparopHoe 060pyaOBaHME U IPHEMBI oOpamieHus ¢ HuM. [IpaBuia 6e3onacHoil paboThl B XUMHUECKON J1ab0paTopuu.

OuncTka 3arps3HEHHON TOBaPEHHOM COJIH.
[Ipu3Haky NpOTEKaHU XUMUYECKUX PEAKIUH.
[TonmyuyeHue KUCI0pOa U N3YUYEHHUE €r0 CBOMCTB.
[Tonydyenue Bogopoaa U U3y4eHHUE €ro CBOMCTB.
[IpuroroBieHre pacTBOPOB C OIIPECIIEHHONH MacCOBOM J10JI€H PaCTBOPEHHOT'O BEIIECTBA.
Pemienue sxcriepuMeHTaNbHbIX 33124 110 TeMe « OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.
Peakuuu nonHoro oomeHa.

©WooNO R WD

Kauecmeennuvie peakyuu Ha Uorsl 6 pacmeope.

-
©

HOﬂyquue avmuaxka u usydeHue eco CBOLICME.

-
=

HO]lylieHueyZJZeKZ/lCJlOZO 2asa u usyvyeHue eco cBolCma.

-
o

Pemenue SKCIICPUMCHTAJILHBIX 3a/1a4 110 TEME «Hemertamnsr IV — VII TpyHlil 1 ux COG,Z[I/IHCHI/II\/’I».
Pemenne OKCIICPUMCHTAJIBHBIX 3a/Ja4 110 TEME «MeTallIel 1 BX COCAUHCHUA .

[
w

Codepofcanue Kypca «Xumusa. 8 knaccy.
(68 uacos, 2 uaca 6 neoenro)

Pa3neun |. Beenenue (5 yacos).

Tena u BemiectBa. CBOMCTBA BelIeCTB. TAIOHHbBIE (PU3MYECKHE CBOMCTBA BellecTB. Marepuaisl U MatepuaioBeaeHue. Poib XUMHUK B KU3HU
coBpeMeHHOro obmiectBa. OTHOIIEHHE O0IIEeCTBA K XUMHU: XeMOPHIUs U XeModoous.

Hpe}lMeT XUMHU. MeTO)II)I IIO3HAaHUA B XUMUU: Ha6J'IIOJIeHI/IC, OKCIICPUMECHT, MOACIUPOBAHUC. MOI[GJ'H/I MaTCprUaJIbHbBIC W 3HAKOBLBIC, WA
CUMBOJIbHBIE. VICTOUHUKHM XUMUYECKOW UH(OpMAaIINH, €€ MOJIyUeHHe, aHAJIU3 U MPEJCTaBIIEHUE ero pe3yabTaToB. [IoHATHE 0O XUMUYECKOM 3JIEMEHTE
n (bopMax €ro CymcCTBOBaHUA: CBOGOIIHBIX aToOMax, MPOCTHIX U CIIOXKHBIX BCHICCTBAX. HpeBpaH_[eHI/ISI BCIICCTB. OTnnune XUMHUYECKUX pCaKI_[I/II\/JI oT
(I)I/ISI/I‘-IGCKI/IX SIBIICHU. KpaTKI/Ie CBCACHUA U3 UCTOPUH BOSBHUKHOBCHUS U PA3BUTUA XUMUH. Ponb oTeuecTBEHHBIX YYCHBIX B CTAHOBJICHUU XUMHUYECKOU



Hayku — pabotel M. B. JlomonocoBa, A.M. bytnepoBa, /. . MenneneeBa. XuMuueckasi CHUMBOJIMKA. 3HAKHM XHMHYECKHUX JJIEMEHTOB W
MIPOUCXOXKACHUE UX Ha3BaHUH. Xumuueckue popmyisl. Maaekcs u KodpduuneHTsl. OTHOCUTENbHBIC AaTOMHAS U MOJIEKYJIsipHas Macchl. [IpoBenenue
pacueToB MaccoBOM JOJIM XMMHUYECKOrO 3J€MEHTa B BEIleCTBE Ha OCHOBE ero ¢opmyibl. Ilepuonnyeckas cucrema xumudeckux snementon J[. U.
MenzeneeBa, ee CTpyKTypa: MaJible U OOJbIINE ePUO/bI, TPYIIBI U HoArpynnbl. [lepuonanyeckas cuctemMa Kak ClpaBOYHOE MOCOOME ISl TOJTYUEeHUS
CBEJICHUI O XUMHUYECKHUX IJIEMEHTaX.
JdemMoHcTpanuu

*  Mogenu (mapoctepxHeBsie 1 CTroapTa—Dbpuriie6a) pa3InyHbIX MPOCTHIX U CIOKHBIX BEIIECTB.

*  OOBEMHBIE U IAPOCTEPIKHEBBIE MOJIENIM HEKOTOPBIX XUMHUUYECKUX BEILIECTB.

*  Mogenu KpUCTAIINYECKUX PEIIETOK.

* Bosronka cyxoro nbja, ioaa, wiv HadTanuHa. « Kolekius CTeKISTHHOH XUMHUYEeCKON TTOCYIbI.

+  Komreknus MaTepyasioB ¥ U31€JIUN U3 HUX Ha OCHOBE aJIFOMHUHMS.

* Ilepuonnueckas cucreMa XUMHYECKHX 351eMeHTOB /.M. MeHieneeBa.

*  Toprperst M1.5. Bepriennyca u JI.1. Menerneesa.

*  BzauMmogelicTBue MpamMopa ¢ KUCIOTON U MOMYTHEHUE U3BECTKOBOM BO/IBI.
JlabGopaTopHble ONBITHI

» (CpaBHeHHE CBOMCTB TBEPABIX KPUCTANIMYECKUX BEUIECTB U PACTBOPOB.

* CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIbI, OJIEKOJIOHA M ATHUJIOBOTO CIIUPTA C GUIBTPOBATBHON OyMaru.
IIpakTnyeckue padboTnl

* IlpaBuna TexHuKH 0€30MACHOCTH TIPH pabOTe B XUMUYECKOM KaOuHete. [Ipuemsl oOpareHust ¢ 1abopaTopHbIM 000pyAOBaHUEM U

HarpeBaTebHBIMU MPUOOPaMH.

Pa3znes I1. ATombl xuMHu4ecKux 3J1eMeHTOB (9 yacoB).

AToMBI Kak (popMa CyIIECTBOBAaHUS XUMHUYECKHUX 31€MEHTOB. OCHOBHbBIE CBEJICHUS O CTPOCHUU aTOMOB. JlokazaTenbCcTBa CI0KHOCTH CTPOSHUS
atromoB. OmnbIThl Pesepdopaa. [lnanerapuast Moienb cTpoeHHs aToMa.
CocraB aTOMHBIX si7€p: NPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs aTOMHAs Macca. B3anMOCBS3b NMOHATHHN «IIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAs
aTOMHasl Maccay.
V3MeHeHune ymcia MPOTOHOB B siipe aTroMa — 0Opa30oBaHHWE HOBBIX XUMHMYECKHX JIEMEHTOB. V3MeHeHue uuciaa HEWTPOHOB B sJIpe aromMa —
oOpa3zoBanue n30TonoB. COBpeMEHHOE OTpeieIeHNe TOHATHS «XUMUYECKUN dJIeMeHT». M30TOoIbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XUMHUYECKOTO
JJIEMEHTA.
OnexTpoHbl. CTpOEHUE AIIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX IEMEHTOB MaJIbIX IEPHOAOB. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[lepuonuueckas cucremMa xumuueckux snemMentoB Jl. M. MeHnzeneeBa u cTpoeHHE aTOMOB — (PU3MUECKUIT CMBICIT TTOPSAIKOBOIO HOMEpa 3JIEMEHTa,
HOMeEpa IpyIIibl, HOMEpa NepUoaa.



N3meHeHune yunciia 37eKTPOHOB Ha BHEIITHEM AJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO dJIeMEHTa — 00pa30BaHHE TOJIOKUTEIBHBIX M OTPUIIATEIBHBIX
noHOB. MoHBI, 00pa3oBaHHBIC AaTOMAMH METAJUIOB U HEMETAIUIOB. [[pUYMHBI N3MEHEHUS METANIMISCKUX U HEMETANTNISCKUX CBOWCTB B MEPUOIaX U
rpymmax. ObpazoBanue OMHapHBIX coequHeHuid. [lorsTue 00 moHHOM cBsi3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.
B3aumoneiicTBue aToMOB 3JIEMEHTOB-HEMETAJIOB MEXIy c000i — oOpa3oBaHHe JBYXaTOMHBIX MOJIEKYJ MpOCThIX BemlecTB. KoBaneHTHas
HEMoJIIpHAasl XMMHYECKasi CBsA3b. DJIEKTPOHHBIE U CTPYKTYypHbIe (Gopmyibl. B3anmozeiicTBie aTOMOB HEMETAJUIOB MEXIy co00il — oOpa3oBaHUe
OMHAPHBIX COCAMHEHUH HEMETaUIOB. DJIEKTPOOTpULaTeNbHOCTh. KoBaneHnTHast moisipHasi cBsi3b. [IOHSATHE O BaJEHTHOCTH KaK CBOHCTBE aTOMOB
00pa30oBbIBaTh KOBAJICHTHBIE XUMHUUecKue cBs3u. CocraBieHue (GopMyn OMHAPHBIX COCIMHEHUH MO BaJEHTHOCTH. HaxoxjeHue BaJeHTHOCTH IO
(dhopMyIie OMHAPHOTO COSTMHCHUSI.
B3aumoseiicTBue aTOMOB METaNIOB MEKIY CO00i — 00pa3oBaHKe METAIIMUYECKUX KPUCTALIOB. [IoHATHE O METaUIMYECKOM CBSI3U.
JdemMoHcTpauuu

*  Mopenu aTOMOB XUMUYECKUX JIEMEHTOB.

* Ilepuoauueckas cuctema xumuueckux anemenToB Jl. 1. Menneneesa (pa3nuunbie GOpMBI).

*  UsrortoBnenue Mojeneil MosieKyJl OMHAPHBIX COCTUHEHHIA.

*  HM3rortoBiieHHE MOJIENIN, WIUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBSI3H.
JlaGopaTopHbIe ONBITHI

*  MogaenupoBanue NpyUHIMIA J€HCTBUS CKAHUPYIOIIET0 MUKPOCKOIIA.

*  UsroroBnenue Mozeneil MosieKy1 OMHAPHBIX COETUHEHU.

*  HM3rortoBiieHHE MOJIENIN, WILUTFOCTPUPYIOLIEH CBOMCTBA METAJUTMYECKOU CBSI3H.

Pasznen |11. TIpocToie BemecTBa (6 4acos).

[Tonoxxenne MetaiuioB U HeMeTaIoB B [lepronanueckoi cucreme xuMuueckux 31eMeHToB J[. . MenaeneeBa. BaxHelie npocTeie BEIIECTBA
— MeTaJulbl (Kene30, ATIOMUHUHN, KalblUi, MarHui, HaTpui, kanuit). O0ue ¢uznyeckre cBoicTBa MeTaioB. BaxHelie mpocTbie BelecTBa-
HEMeTaJlIbl, 00pa30BaHHbIE aTOMaMM KHCJIOPOAA, BOJOPOJa, a30Ta, cepbl, docdopa, yriaepona. Mojekynasl MPOCTHIX BENIECTB-HEMETANIOB —
BOJIOPOJIa, KHCIOPOa, a30Ta, rajoreHoB. OTHOCUTENbHAS MOJIeKyJIsApHas Macca. CIOCOOHOCTh aTOMOB XMMHMUYECKHX 3JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKUX MPOCTBIX BELIECTB — aJUIOTPONHs. AJIOTPONHbIE MOAM(PHUKAIIMU KHUCIOpoaa, ¢ocdopa, onoBa. Meramunueckue U HeMETAINYECKUe
CBOMCTBA NPOCTHIX BemeCTB. OTHOCUTEIBHOCTh ITOTO MOHSTHS.
UYucno Asorazapo. KonuuectBo BemiectBa. Monb. MosnspHas macca. Momsipablii 00beM ra3oo0pa3Hbix BemiecTB. KpaTHble eauHMIIBI U3MEPEHUS
KOJIMYECTBA BEIECTBA — MHUJUITMMOJb U KUJIOMOJIb, MIJITUMOJISIPHASI M KUJIOMOJISIPHAs! MacChl BEIIECTBA, MUJUIUMOJISIPHBIA U KUJIOMOJISIPHBIN 00beMBbI
ra3000pa3HBIX BEIIECTB.
PacueTs! ¢ UCIIOIB30BaHUEM MOHATUN «KOJIMYECTBO BEIIECTBAY, KMOJISIPHASL MACCa», KMOJISIPHBIM 00BEM ra30By, «UHCI0 ABOTaIpO».

JdemoHcTpauuu
e Ilony4enue 030Ha.



*  OO0pa3sisl 6€70T0 U Ceporo 0JI0Ba, 6e10ro U KpacHoro docdopa.
* HekoTopble MeTa/UTBI 1 HEMETAJUIBI C KOJIMYECTBOM BelecTBa 1 Mob.
*  MonsipHslii 00bEM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbie ONBITHI

*  (O3HaKOMIJICHHE C KOJUICKIHCH MeTamwioB. ¢ O3HAKOMIICHHUE C KOJJICKIIMCH HEMETAJIIOB.,

Paznen IV. CoequHeHus XUMUYECKHUX 3J1eMeHTOB (14 yacoB).
Crenenb okucienus. CpaBHEHUE CTETNIEHN OKUCIICHUA U BaJIeHTHOCTH. OTipesiesieHne CTENeH! OKUCICHHS 2JIEMEHTOB B OMHAPHBIX COSAMHEHHUSX.

CocraBnenue Gpopmyi OMHAPHBIX COEIUHEHUH, 00N ctoco0 MX Ha3BaHUM.
bunapnble coeTuHEeHNsI METANIOB M HEMETAJIJIOB: OKCHU/IBI, XJIOPHUIBI, CyIbpuisl U np. CoctaBienue ux ¢popmyi. bunapasie coeTMHEHUS HEMETAJIJIOB:
OKCHJIbI, JIETyuHle BOJOPOJHBIE COCJAMHEHHUS, UX COCTaB M Ha3BaHUs. lIpencTaBuTenu OKCHUIOB: BOJA, YIJICKUCHBINA Ta3, HeramieHas H3BECTb.
[IpencraBuTenu JeTYy4NX BOJOPOIHBIX COCTUHEHUI: XJIOPOBOAOPO M AMMHAK.
OcHoBaHusl, UX COCTaB U Ha3BaHusl. PacTBopuMocTs ocHOBaHui B Boje. [IpencraBurenu menodeit: rupoKCU/Ibl HaTpUsl, Kaus U Kanpius. [lonstue
00 MHAMKATOpaX U Ka4eCTBEHHBIX PEaKLUsiX.
Kucnotsl, ux cocraB u Ha3zpanusa. Knaccudukamus kucior. [IpeacraBureny KUCIOT: cepHasi, colisiHas, a3oTHas. [loHATHE O IIKane KUCIOTHOCTH
(mkana pH). 3MeHeHne OKpaCKH WHANKATOPOB.
Conu kaK MpOM3BOHBIE KUCIIOT M OCHOBAHMH, X COCTaB U Ha3BaHMs. PacTBopumocTh coseil B Boae. [IpencraBurenu comneit: XJaopua HaTpus, KapOoHaT
u pocdat KaibIus.
AMopdHBIE U KPUCTAJUTMUECKHE BEIIECTBA.
MeXMOIEKYIIpHBIE B3aUMOEHCTBUA. THUTIBI KPUCTATUIMUECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTB BEIIIECTB OT THUIIOB KPUCTAIUTMYECKUX PEIIETOK.
UYuctele BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBONCTBA YMCTHIX BellecTB U cMeced. Mx coctaB. MaccoBast u
o0BEMHas 10JIM KOMIIOHEHTa cMecH. PacueTsl, CBI3aHHBIE C UCTIOIB30BAHUEM TIOHATHUS «IOJISI.
JdemMoHcTpauuu

*  OOpa31bl OKCUIOB, KUCIOT, OCHOBAHHM U COJICH.

«  Mojenu KpUCTAUNTMYECKUX PEIICTOK XJIOPH/Ia HaTpus, aiiMasa, okcuzaa yriepoza (1V).

*  KucnotHo-11e104HbIe MHANKATOPBI, I3MEHEHHUE X OKPACKHU B PA3JIMUHBIX CPEIaX.

*  YHUBepCaJlbHbIA HHIUKATOP U U3MEHEHUE €T0 OKPACKH B PA3IMYHBIX Cpeiax.

+ IlIxana pH.
JlabGopaTopHbie ONBITHI

e O3HakoMIiieHME C KOJUICKIIUEN OKCHUIOB.

*  O3HaKoMIIEHHE CO CBOMCTBAMHU aMMHAKa.

+ KauecTBeHHas peakiys Ha YIIEKUCIbINA ras.



*  Ompenenennie PH pacTBOPOB KUCIOTHI, IIEJIOYU U BOJIBI.
*  Omnpenenenuie PH TUMOHHOTO U sI0JI0YHOTO COKOB Ha CPe3€ IIOOB.
*  O3HakoMJICHHUE C KOJUICKIIUEH COJICH.
*  O3HakOMJIEHHUE C KOJUIEKIMEH BEIIECTB C Pa3HbIM TUIIOM KPUCTAIIIMYECKON PELIeTKH.
*  U3rortoBnenue Mojeneil KpUCTAITUYECKUX PEILIETOK.
*  O3HakomiieHUE ¢ 00pa3LOM TOPHON OPOJIBL.
IIpakTuyeckue padoTbl
* IlpuroToBiieHre pacTBOpa caxapa U pacuéT ero MacCcoBOM JI0JIM B paCTBOPE.

Paznen V. U3smMeHeHus1, mnpoucxoasiue ¢ Bemecrsamu (14 yacos).

[TonsiTue siBJIEHU, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOISIIMMU C BEIIECTBOM.
SIBrieHus, CBSA3aHHBIE C M3MEHEHNEM KPUCTAJUIMYECKOTO CTPOSHHSI BEIIECTBA MPH MOCTOSTHHOM €0 COCcTaBe, — (u3nYecKue sBieHus. Gu3ndeckue
SIBJICHUSI B XUMUU: TUCTHUISIINS, KPUCTAITU3alUs, BhIIAPHUBAaHUE U BO3TOHKA BEIIECTB, GUIBTPOBAHKE U IIEHTpU(yrupoBaHue. SIBIeHus, CBsI3aHHbIE
C U3MEHEHHEM COCTaBa BEIIECTBA, — XUMHUYECKHe peakiuu. [Ipu3Haku u ycinoBus MpoTeKaHUs XUMUYECKUX peakluii. BeiieneHne TerioThl U cBeTa
— peakuuu ropeHus. [loHsTHE 00 K30 - U YJHIOTEPMUUYECKHUX PEaKIUIX.
3aKOH COXpaHEHHs] Macchl BEIECTB. XMUMHUYECKHE YpaBHEHHUs. 3HaUeHUE WHAEKCOB U Kod(pduimentoB. CocTaBieHne ypaBHEHMH XUMHUYECKUX
peaKuui.
Pacuersl mo xumMuyeckuM ypaBHeHUsAM. PelieHue 3a1ad Ha HaX0KI€HUE KOJIMYECTBA, MacChl WM 00beMa MPOAYyKTa peakluu M0 KOJIUYECTBY, Macce
Wi 00bEMY HCXOJHOTO BellecTBA. PacdyeTsl ¢ MCIOIB30BaHUEM MOHITHS «JOJIS», KOrJa UCXOJHOE BEIIECTBO JaHO B BUJAE PacTBOpa C 3a/laHHOMU
MacCOBOH J0JIEM paCTBOPEHHOTO BEILIECTBA WJIN COIEPIKUT ONPEACIECHHYIO A0 IPUMECEN.
Peaknun pasnoxenus. Ilpeacrasnenne o ckopoctn xumudeckux peakuui. Karaimmsatopel. @epmentsl. Peaknnn coenunenns. Kartanutuueckue n
HEKaTaJIUTHUUECKHUE peakiuu, oOpaTuMble U HeoOpaTHMble peakiuu. Peaknuum 3amerieHus. Psji akTHBHOCTH METaJUIOB, €r0 MCIOJb30BaHUE JIS
MIPOrHO3UPOBAHUS BO3MOYKHOCTH MPOTEKAHUS PEAKIM MEXAy METaJUIaMU U KUCIOTaMH, peakluil BBITECHEHUS! OJJHUX METAJJIOB U3 PacTBOPOB MX
cojiel ApyrumMu Metauiamu. Peakunm oomeHa. Peakuuun HelTpanu3anuu. Y OB MPOTEKAHHs peakinii oOMeHa B pacTBOpax 0 KOHIIA.
Tunsl XuMUYECKUX PEAKIMI HA IPUMEPE CBOMCTB BOJBI. Peakius pas3iioskeHns — 3JI€KTPOoJIn3 BoAbl. Peakiny coelnHeHns1 — B3aUMOJIEHCTBUE BOJIBI
C OKCHJAMM METAJUIOB M HEMETAJJIOB. Y CJIOBHE B3aMMOJCHCTBHS OKCHAOB METAJUIOB U HeMeTauloB ¢ Bojaoi. [lonstue «ruapoxcuaby. Peakiuu
3aMelIeHHs — B3aUMOJIeIICTBHE BOIbI C MeTa/iaMu. Peakiinu oOMeHa — THIpoJIn3 BEUIeCTB.
JdemMoHcTpauuu

« Ilpumeps! pusnyeckux sBIECHUN: a) MJaBieHre napaduHa; 6) BO3roHKa Hoa Uil OEH30MHOM KHCIIOTHI; B) pACTBOPEHUE OKPAIICHHBIX COJIEH;
r) auddy3ust AYNIUCTHIX BEMIECTB C TOPSIICH TaMIIOYKHA HAKaTMBaHUSI.
» IIpumepbl XUMHUYECKHX SIBJICHHU: a) TOpeHHe Marausi, hocdopa; 0) B3auMo1eiCTBUE COMSTHON KHUCIOTHI C MPaAaMOPOM HJTH MEJIOM; B) TIOJTyYCHHE
rugpokcuaa meau (11); r) pacTBopeHue MosydeHHOro THAPOKCH A B KUCIOTAX; /1) B3aumoericTeue okcuaa meau (I1) ¢ cepHoli KucnoTol npu



HarpeBaHWU; €) pa3jioKEHHUE MepMaHTaHaTa KallHs, ) Pa3jiokKeHHe MEePOKCHIIa BOIOPOAA C MOMOIIBI0 TUOKCHAA MapraHia W Karajaas3bl
KapToQels WM MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBIICHHBIX KHCIOT C METaJUIaMHU.
JlabGopaTopHble ONBITHI
® HpOKaJII/IBaHI/Ie MCIU B IJIaMCHU CIIUPTOBKH.
« 3amerienue Meau B pactBope xiopuaa meau (1) sxenesom.
IIpakTuyeckue padoTbl
« HaOnroneHus 3a UBMEHEHUSIMH, TPOUCXOISIIMMU C TOPSIIEH CBEYOH.
*  AHanu3 OYBBI U BOJIBL.
« [Ipu3HaKM XUMUYECKUX PEAKIIUH.

Paznen V1. PactBopenne. PactBopbl. CBoiicTBa pacTBOpOB 3j1eKTpouToB (18 yacos).

PactBopenune kak pusuko-xumudeckuil npouecc. Ilonarue o runparax u kpucramioruaparax. Pactsopumocts. Kpusble pacTBOpUMOCTH Kak
MOJIEb 3aBUCUMOCTH PaCTBOPUMOCTH TBEP/BbIX BEILIECTB OT TemiepaTypbl. HachllieHHbIE, HEHACBIILIEHHBIE U MIEPECHIIICHHBIE PACTBOPBI. 3HAUEHUE
PacTBOPOB ISl IPUPOJABI U CEIbCKOro X03siiicTBa. [loHATHE 00 3JMEKTPOIUTHUECKON NHUCCOLMALNU. DIEKTPOIUTH U HEIIEKTPOIUTHL. MexaHu3m
JUCCOLIUAIUH 3TIEKTPOIUTOB C Pa3IMYHbBIM XapakTepoM cBs3H. CTeneHb eKTPOIUTHIEeCKON auccoruanui. CuabHbIe U cadble AIeKTPOIUTHI.
OcCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKON Tucconnannu. MlonHbsle ypaBHeHUs peakiuil. Peakiium oOMeHa, nuayime 10 KOHIIA.
Knaccudukanmst HOHOB ¥ UX CBOMCTBA.

Kucnotsl, ux knaccupukanus. Jlucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUH IEKTPOIUTHUECKOH  AMCCOLMALIH. MonekyisipHbie

u VIOHHBIE ypaBHEHHUsI peakiuii. BzaumoneiicTBue KUCIOT ¢ MeTaJlJIaMH. DJIEKTPOXUMUUECKUH sl HAPsDKEHNUH MEeTalljIoB.
B3anmopeiicTBre KUCIOT ¢ OKCHAAMU METAJTIOB. B3anmMoaecTBIE KUCIOT ¢ OCHOBAHUSIMA — PEAKIMs HeUTpain3auuu. B3auMoaencTBue KUCior ¢
cossimu. Mcnionb30Banue TabauIibl paCTBOPUMOCTH JUTSl XapaKTEPUCTUKH XMMUYECKHX CBOWCTB KHCIIOT.
OcHoBaHusl, ux Ki1accudukanus. /{ucconuanus OCHOBaHUN U X CBOMCTBA B CBETE TEOPUH JIEKTPOIUTUYECKON Arcconuanuu. B3anumoneiicraue
OCHOBaHUM ¢ consiMu. Vcnonabp3oBaHue TaOIUIIBI PaCTBOPUMOCTH JUISL  XapaKTepUCTUKHU XUMHUYECKHX CBOMCTB OCHOBaHUH.
B3aumopeincTBue menoyen ¢ OKCHIaMu HEMETAJUIOB.
Comnm, ux IUccoIuranys U CBOMCTBA B CBETE€ TEOPUM AIICKTPOIUTHICCKON IrccoIranui. B3anmonelcTBie coeil ¢ MeTamiaMu, 0COOEHHOCTH 3THX
peakuumii. Bzaumoneiictue coneit ¢ consimu. Mcnonb3oBanue Tabauibl pacCTBOPUMOCTH JIUIsl XapaKTEPUCTUKU XMMUYECKUX CBOMCTB COJIEH.
O0600611eHne cBeleHni 00 OKcHuaax, UX KiIacCU(PHUKAIUU U CBOMCTBAX.
['eneTndeckue psapl MeTalIa 1 HEMeTauIa. [ 'eHeThnueckas CBsi3b MEXK/y KJIACCAMU HEOPTaHUYECKHUX BEHIECTB.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Omnpenenenue creneHeil OKUCIEHUS MJs AJIEMEHTOB, O0Opa3yroIIMX BEIeCTBa pPa3HbIX KJAccoB. Peakiuu HMOHHOrO OOMEHAa M OKHCIUTENIbHO-
BOCCTAaHOBUTENbHBIE  peakiuu. OKHUCIUTENb U BOCCTAHOBUTENb, OKHUCIEHME U BOoccTaHOBieHHME. (CocTaBleHME  ypaBHEHUU
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUII METOIOM AJIEKTPOHHOIO OajaHca.
CBolicTBa MPOCTHIX BEUIECTB — METAJUIOB U HEMETAJIOB, KUCIIOT U COJIEW B CBETE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIAMN.



JdemMoHcTpanuu

HcnbiTanue BemecTB 1 UX pacTBOPOB Ha 3JIEKTPOIPOBOTHOCTb.
3aBUCHUMOCTb JIEKTPOMPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIUH.
JIBr>KeHUEe OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE.

B3aumMoeiicTBIE IIMHKA C CEPOit, COISTHOM KUCI0TOM, XtopuaoM meau (11).
l'openue marausi.

B3aumopeicTBue XJI0pHOUM U CEPOBOIOPOIHOM BOJIBI.

JlabGopaTopHble ONBITHI

B3anmopeiicTBre pacTBOPOB XJIOPHIa HATPHS U HUTpaTa cepedpa.
[TonydyeHue HEpaCTBOPUMOrO THIPOKCUAA U B3aUMOJIEHCTBUE €r0 C KUCIOTAMMU.
BsanmonelicTBre KMCIIOT ¢ OCHOBAaHUSIMHU.

BzanMoeiicTBHE KHUCIIOT C OKCHaMU METaJIIOB.
BzanMmoeiicTBHE KHCIIOT C METaIaMH.

BzauMmoeiicTBHE KHCIIOT C COJISIMH.

BzanMmoeiicTBHe 1IeI04Ueii ¢ KHCIIOTaMH.

B3anMonelicTBue mienouel ¢ OKCHUIaMH HEMETAJIOB.
BzanMmogeiicTBHe 1IeII0Ueii ¢ COISIMH.

[Tonyuenue u CBOMCTBA HEPACTBOPUMBIX OCHOBAaHHM.
BzanMopeicTBHEe 0CHO BHBIX OKCHJIOB C KMCIIOTAMH.
BzanMopeicTBHEe OCHO BHBIX OKCHJIOB C BOJIOM.

B3aumojelicTBre KUCIOTHBIX OKCHJIOB C IIEJIOYaMHU.
B3anMonelicTBIE KUCIOTHBIX OKCHIOB C BOJIOM.

BzaumopelicTBue cojieit ¢ KUCIOTaMU.

BzaumojeiicTBue cojieil ¢ memouaMu.

BzamMoseiicTBHe oI ¢ COIISIMH.

B3anmopeiicTBre pacTBOPOB COJIEH C METAJIIIAMU.

IIpakTnyeckune padorsl * OHHBIE pEAKIIUH.

VYcnoBust mpoTEeKaHUS XUMUYECKUX PEAKIIUA MEKy paCTBOPAMH JJICKTPOJIUTOB JI0 KOHIIA.
CpoiicTBa KHCIOT, OCHOBAaHUM, OKCHJIOB 1 COJICH.
PGI_HeHI/Ie BKCHepI/IMeHTaIH)HBIX 3aaay.



Cooepoicanue Kypca «Xumus. 9 knaccy

(68 uacos, 2 uaca 6 neoenro)

Paznen |. O6o0u1eHue 3HaHMii Mo Kypcy 8 kiacca. Xumuueckue peakuun (5 yacon). bunapusie coenunenusi. OKCu bl
coseo0pasyrolue 1 HecosieoOpazyromue. [ uapokcupl: OCHOBaHUs, aM(pOTEPHBIE THAPOKCHIBI, KUCIOPOICOAEpKAIUE KUCIOTh. CpeHue, KUCIbIe,
OCHOBHBIE U aM(OTEPHBIE COJIH.

O06o0mieHne cBeieHni 0 XUMUYECKHX peakuusax. Knaccudukanms XuMUYeCKUX peakuil 0 pa3iuyHbIM IIPU3HAKAM: COCTAaBY U YUCILY
pearupyrounmx u 00pa3yomxcs BEecTB, TEMI0BoMY 3P QeKTy, 00paTUMOCTH, U3MEHEHHIO CTETIEHEeH OKUCIICHHUS AIEMEHTOB, 00pa3yIoLIuX
pearupyrlilre BeecTBa, arperaTHOMY COCTOSIHUIO PEarupyroluX BEeECTB, UCII0JIb30BAHUIO KaTalu3aTopa.

[IonsiTHE O CKOPOCTH XMMHUUYECKON peakuny. PaKkTOpsl, BIUAIOIINAE HA CKOPOCTh XMMUYECKUX PEAKLUI: IPUPOJA PEArupyOIIKX BEIIECTB, UX
KOHIIEHTpalus, TEMIIEpaTypa, IIonaab CONPUKOCHOBEHHUS, HATMYKe Karainu3aropa. Katanus.
JdeMoHcTpanun
*  O3HaKOMIIEHHE C KOJUIEKIIUSIMUA METAJUIOB U HEMETAJIOB.
*  3aBUCUMOCTb CKOPOCTH XHUMHUUYECKOU PEaKLUU OT IPUPOAbl PEATUPYIOIINX BEIIECTB.
*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakly OT KOHLEHTPALUY pearupyroInX BEIIECTB.
*  3aBHCHMOCTb CKOPOCTH XUMHUYECKOH PeaKIMy OT IUIOIAAN COIPUKOCHOBEHUS pearupyrolirX BEeIeCTB («KUIISIIUN CI0i»).
*  3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEAKLIMU OT TEMIIEPATYpPhl pEarupyromux BEIIECTB.
* ['OMOreHHBIN U reTepOreHHbIN KaTaIu3Bbl.
*  @epMEeHTATUBHBIN KaTaIn3.
*  HWurubuposanue.
JlabopaTopHbIe ONBITHI
* BsaumoaeiicTBHe aMMuaka U XJIOPOBOJAOPOAA.
* Peakuus HeTpanuzanuu.
* HaGmroaenue TermoBoro 3 dexra peakuu HenTpaau3aium.
* BzaumopeiicTBue cepHoii kuciaotsl ¢ okcuaom meau (11).
* PasnokeHue mepokcua BoA0poIa ¢ moMolsio okcuaa mapraunia (V) u karanasbl.

*  3aBHCHUMOCTbH CKOPOCTH XMMHUYECKON PEaKIMU OT MPHPOJIbl pearupyrolnx BeleCTB Ha MPUMEpe B3aMMOICHCTBHSI pacCTBOPOB THOCYJIb(haTa
HATpUs U XJopuja 0apus, THOCYIb(aTa HATPHUS U COISHON KHCIIOTHI.

*  3aBUCUMOCTb CKOPOCTH XMMHYECKOMN PEAKIINHU OT IPUPOJIBI METAIIOB MPH UX B3aUMOJEHCTBHUHU C COJITHON KHCIOTOM.
*  3aBHUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT IPUPOJIbI KUCIOT IIPU UX B3aUMOJEHCTBUHU C JKETIE30M.

*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEAKIIMU OT TEMIIEPATYPBHI.

*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEAKIIMK OT KOHLIEHTPALUH.



*  3aBHCUMOCTH CKOpPOCTH XUMHYSCKOMN pCaKknuuu OT IUI0Aaan CONPUKOCHOBCHUA PCAarupyronux BCIICCTB.
*  3aBHUCHMOCTH CKOpPOCTH XHUMHYECKOH PE€aKnun OT KaTajinu3aropa.

Paznen |l. Xumnueckue peakuun B pactBopax (10 yacos).
[TonsiTHe 00 ANEKTPOIUTUUECKON AMCCOLMAIMH. DIEKTPOIUTHl U HEIIEKTPOIUTHL. MeXaHWU3M IUCCOIMALUN JIEKTPOIUTOB C PA3TUYHBIM
XapakTepoM CBsi3u. CTeneHb dIEKTPOIUTHUECKON Aucconnanuy. CHUIbHbIE U cllaOble SIEKTPOJIUTHL.
OCHOBHBIE MOJIOKEHUSI TEOPUH NIEKTPOIUTUYECKON qucconuannu. Knaccndukanus HOHOB U uX cBoicTBa. KHCIIOTHI, OCHOBaHMS U COJIU Kak
NIEKTPONUTHL. VX Kmaccupukanus u AUCCOLUAIHSL.
OO01ue XMMUYECKUe CBOMCTBA KMCIIOT: U3MEHEHHE OKPAaCKU MHAUKATOPOB, B3aUMOJICHCTBUE C METAJUIAMU, OKCUIAMU U TUAPOKCUIAMU METAJJIOB
u cossMU. MoneKymsipHble U MOHHbIE (IIOJHBIE U COKpAIIEHHbIE) YpaBHEHUS peakiuil. XMMHUECKUN CMBICI COKpAIEHHBIX YpaBHEHHUH. Y CIIOBUS
IIPOTEKAHUS PEAKIIMA MEK Y IEKTPOJIUTAMHU 10 KOHIIA. P akTHBHOCTH METAJIOB.
OOue XMMUYEeCKHe CBOMCTBA LIEJIOYeH: B3aMMOJEHCTBHE C KHMCIOTaMM, OKCHJaMHM HEMETalJIoB M coyiiMu. OOIue XMMHUYECKUe CBOMCTBa
HEPACTBOPHUMBIX OCHOBAHUI: B3aMMOJICUCTBUE C KUCIIOTAMH, Pa3JI0KEHHE ITPU HAIPEBAHMM.
OOure XMMHYECKUE CBOMCTBA CPEeIHUX COJIei: B3auMOJEHCTBUE C KUCIOTaMU, ILeJI0YaMH, COJIIMU U MeTajulaMu. B3aumozelicTBue KucibIx
COJIEH CO ILETI0YaMHU.
IMaaponus kak 0OMEHHOE B3aMMOJICUCTBHUE COJIEH ¢ BOJOW. [ MAPOIN3 COM CHIIBHOTO OCHOBAHUS M Cl1ab0N KUCTOTHL. [ Mapoiu3 coiu ciiaboro
OCHOBAHHS U CWIBHOM KHCI0ThL. Boopoauslit mokasarens (pH).
CBoiicTBa KHCIIOT, OCHOBAHUM, OKCHIOB M COJIEH B CBETE€ TEOPHUM HJIEKTPOJIUTHYECKOM IMCCOLMALMN U MPEACTaBICHUH 00 OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMIX.
JdemMoHcTpauuu
*  HcnelTanue BeECTB U X PaCTBOPOB Ha 3JIEKTPOIIPOBOJIHOCTD.
*  3aBUCHUMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPAIUH.
*  JIBI>KEHME OKPAILICHHBIX HOHOB B JJIEKTPUYECKOM I10JI€.
*  OmpeneneHue xapakTepa Cpeibl B pacTBOpax.
JlaGopaTopHbie ONBITHI
»  Jluccoumarus cinadbIX IEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
*  3MeHeHME OKpacKy MHIUKATOPOB B KMCIIOTHOM Cpee.
*  Peakuus HelTpanu3anuu pacTBOpa MIENOUN PA3IUYHBIMU KUCIOTaMHU.
«  Tlomyuenue runpoxcuna meau (I1) u ero B3anmoneicTBrE ¢ pa3IMIHBIMU KUCIOTAMH.
*  BsaumoneiicTBue CHIBHBIX KHCIOT ¢ okcuaoM menu (11).
*  BsaumopnelcTBue KUCIIOT C METaJUIAMMU.
+  KauecTBeHHas peakuus Ha KapOOHAT-UOHBI.



* IlonydeHue CTy1HS KDEMHUEBOW KUCIIOTBHI.

+  KauecTBenHnas peakuus Ha XJIOpUI- WIH CyJb(aT-UOHBIL.

* N3meHeHue OKpacKku MHAMKATOPOB B IIETIOYHOM Cpeie.

*  BzaumopnelcTBHe MIENOYEH C YIIIEKUCIIBIM Ia30M.

«  KauecTBenHnas peakuus Ha KATHOH aMMOHHUSI.

«  Tlonmyuenue rugpoxcuna meau (1) u ero paznoxenue.

«  Tlonydenue ruapokcuna xemnesa (111).

«  BsaumoneiicTBue xene3a ¢ pactBopoM cyibdara meau (11).

IIpakTn4yeckne padoTbl

*  Pemenue sxcriepuMeHTaNbHBIX 32/1a4 MO TeME « DNEKTPOIUTHYECKAs TUCCOLUALIUSY.

Paznen 111. Hemeraminl u ux coequnenus (25 yacos).

CrpoeHue aToMOB HEMETAJUIOB M uX nosioxkeHue B llepuogmueckoin cucremMe xumuueckux »sieMeHToB JI. M.MenneneeBa. Psn
aneKTpooTpuLareabHocTu. Kprucraminyeckue peméTku HEeMETauIoB — MPOCThIX BellecTB. du3nueckue cBoicTBa HeMeTauioB. O0IMe XuMUYeCKue
cBOicTBa HeMeTaI0B. OTHOCUTEIBHOCTh OHATUN «METAILID» U «HEMETAILI.

["anorensl, cTpoeHUE UX aTOMOB U MOJIEKYJl. DU3nuecKkne 1 XUMUYECKHE CBOKMCTBA IAJIOTEHOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB IaJIOTEHOB
B 3aBUCHUMOCTHU OT MX IIOJIOXKEHMsI B IEPUOAMUYECKON cucTeMe. HaxoxaeHue rajloreHoB B NPUPOJE U UX NoiydeHue. buonorndeckoe 3HaueHUE U
IIPUMEHEHHE TAJIOTEHOB.

["amoreHoBOIOPO/IBI M COOTBETCTBYIOIIME UM KHUCIIOTHI: IUIABUKOBAsi, COJsiHAasi, OpOMOBOIOpOAHAsI, HOAOBOAOpoAHAs. ['anorenunpl. KauecTBeHHbIE
peaxkuuu Ha rajloreHuIuoHsl. [I[puMeHeHe coeIMHEHNH TaloreHoB.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynnsl. Cepa B mpupozge u e€ nosyueHue. AJIOTPONHbIE MOAM(UKAIMU Cepbl U UX CBOMCTBA.
XHUMUYECKUE CBOMCTBA CEPBI U €€ MPUMEHEHHE.

CepoBOJ0OpO/I: CTPOEHUE MOJIEKYJIBI, (PU3NUECKHIE U XUMUYECKHE CBOMCTBA, oJyueHue 1 3HaueHue. CepoBojiopoaHas kucinota. Cynb@uabl u ux
3HavyeHue. JIIoMuHO(pOpBHI.

Oxcup cepsl (1V), cepancras kucnora. Cynbdutsl. KauecTBeHHas peakuus Ha CyJIb(QUTHOHBI. COJIM, UX MMPUMEHEHHE B HAPOAHOM XO3SIHCTBE.
[Tpon3BOACTBO CEPHOI KUCTOTHI.

Oxcup cepsi (V1), cepras kucnota, cynbdarel. Kpucramioruaparsr.

CepHas KUCIIOTa KaK CHJIBHBIN 271eKTposuT. CBOMCTBA pa30aBICHHON CEPHOM KUCIOTHI KaK TUITUYHONW KUCIIOTHI: B3aMMO/ICHCTBHE C METaJIaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCHIAMU, OCHOBAHUSMH U aM(pOTEPHBIMU TUAPOKCHIAMH, cOsiMU. KauecTBeHHas peakius Ha CyJb(aTHOHBI.

OO0mas xapakTepucTUKa 3JeMEeHTOB VA-Tpynmbl. A30T, CTPOEHHE €ro aToMa W MOJIEKYJbl, CBOMCTBa MpocToro BemecTBa. dusnueckue u
XMMUYECKHE CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIC U €ro OMOJIOTHYecKas poib.



AMMHaK, CTpOCHUE MOJEKYJbI, U (pu3nuecKkue CBOWCTBA. AMMHUAYHas BOJA, HAIIATBIPHBIA CHOUPT, TUApPAT aMMHaka. JIOHOpHO-aKIENTOPHBIN
MEXaHU3M 00pa3oBaHMs CBA3M B KaTHOHE aMMOHHs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Colu aMMOHHMSA, MX CBOWCTBA M IpPHUMEHEHHE.
KauecTtBeHHas peakuus Ha KATHOH aMMOHUS.

Oxcupl a30Ta: Hecosieo0pa3yroLIie U KUCIOTHbIE. A30THCTasl KUCI0Ta U HUTPUTHL. A30THAs KMCII0Ta, €€ oJyuyeHue U cBoiictBa. Hutpartsl.

docdop, cTpoeHne aToMa, AUIOTPOIIHsI, CBOMCTBA Oestoro u kpacHoro docdopa, ux npumeHenne. OCHOBHbIC coeinHeHus: okcua Gpocdopa (V) u
oprodochopnas kuciora, pocharel. DochopHbie y1oOpeHus.

OO6mas xapakTepucTuka 3eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX BEHIECTB U COCIUHEHUN B 3aBHCHUMOCTH OT HX
TMIOJIO’KEHUS B IEPUOIUYECKON cucTeMe. YTiepoa. AJIOTpOnHbIe MOAU(PUKAINK: anMas, TpaduT. AMOpHBIA yTiaepoa: caxka, akTUBUPOBAHHbBIN YTOJIb.
Ancopbuus. XuMudeckue cBoicTBa yriepoaa. KokcoxuMuyeckoe mpou3BOJICTBO U €ro MPOAYKIIHS.

Oxkcunsl yraepoaa (II) u (IV), ctpoeHne MoJeKybl, MOJIYYeHHE U CBOWCTBA, UX MpPUMEHEHHUe. YTonbHas kuciota. Conu yroibHON KUCIOTHI:
KapOOHAaThl U THIPOKapOOHATHI.
TexHuueckas v nNuIeBas coaa.

Opranuueckast XuMus. Y TJI1€BOJOPOJIBI.

Mertan, 3TaH W MpoOMaH Kak IMpeleibHble (HACBHIIEHHBIC)  YIJIEBOJOPOMAbI. DTUJICH U alleTUIICH KaK HempeelbHble (HeHACHIIIEHHBIE)
yraeBoaopoasl. CTpyKTypHbIe (hopMyIibl BelecTB. [ 'opeHue yrieBojopo1oB. Peakiuu neruiprupoBaHus NpeaeabHbIX YTIEBOIOPOI0B.

CnupThl. DTUIOBBIN CHIUPT, €r0 MOITyYeHHE, IPUMEHEHNE U (pu3noorudeckoe aeiicrpue. TpEXaTOMHBIN COUPT MIMLEPUH. YKCYCHasl KMCIIOTa
KaK MPeJCTaBUTENb KapOOHOBBIX KUCIIOT.

KpemHuii: eTpoeHne aroMa, KpUCTAITMICCKHI KPEMHUIL, ero cBoiicTBa 1 puMeneHue. Okcng kpemuus (1V), ero npupoiHbie pa3HOBHIHOCTH.
KpemuueBas kucnota, €€ CoJid CUIIMKATHI. 3HAYEHUE COSTMHEHUN KPEMHHUSI B )KUBOM U HEXKUBOW TIPUPOJIE.

[TpouzBoacTBO cTekia u riemenTa. [IpoayKius CUIUKaTHON MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO, Kepamuka, dhapdop, gasHc. Onrudeckoe
BOJIOKHO.
Hemerannsl B npupone. @pakiuoHHas MEpEroHKa *XUAKOTO BO3JyXa Kak CIoco0 MOJydeHHs KUCIOopoja, a3oTa, aproHa. [lomydyenue ¢ocdopa,
KpeMHUS, XJI0pa, HoJia. DINEeKTPOJIU3 pacTBOPOB.

[TonmyuyeHne cepHOW KHMCIOTHI: CHIPHE, XMMU3M, TEXHOJOTHUECKAsT CXeMa, METOJ] KUIISIIEro CJI0s, MPUHLUIBI TEII000MeHa, MPOTUBOTOKA U
uupkyssanuu. Oneym. [IpousBoacTBo amMmmHaka:
CBIPBE, XMMH3M, TEXHOJIOIMYECKAsl CXEMA.
JdemMoHcTpanuu

+  Komnexuus HemeTamos.

*  Mopenu KpUCTaUINYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

* O30HATOp ¥ NPUHIMIIBI €0 PAOOTHI.

» T'openue HeMeTaIOB — IPOCTHIX BEIIECTB: cepbl, (hocdopa, IPeBECHOTO YIJIsl.

*  OOpa31bl raJIoreHOB — MPOCTHIX BEIIECTB.



B3auMoelicTBHE rajJoreHoB ¢ METAJUIaAMU.

BeiTecHenue xjaopom Opoma uiu oaa U3 pacTBOPOB UX COJIEH.
Komeknuys npupoJHbIX COEAMHEHNH XJI0pa.

B3auMopeiicTBue cepbl ¢ METaJUIAMH.

I"openue cepbl B KHCIOPOE.

Komnexuust cyabGuaHBIX Py,

KavecTBenHnas peakuus Ha CyJIb()UI-HOHBI.

O0ecuBeunBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM I'a30M.
B3anmozneinicTBre KOHIEHTPUPOBAHHONW CEPHOM KHCIIOTBI C MEJIBIO.
OOyriauBaHMe OPraHMYECKUX BEIIECTB KOHLUEHTPUPOBAHHOM CEpPHON KUCIOTOM.
Juarpamma cocras BO3yXa.

Bumuno ¢pparmenTst u crnaiinpl «Ituasu 6a3apsn».

[Tonyyenue, coOupaHue U pacriO3HaBaHUE aMMHAKA.

Paznoxxenne bmxpoMara aMMOHUSI.

B3anmozneiicTBre KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJBIO.
I'openue uépHoro nopoxa.

Paznoxenne HUTpATa KaJiusd U TOPECHUC B HEM APEBECHOI'O YyroJjibKa.
OO0pa31bl IPUPOIHBIX coeTMHEHHH docopa.

['openue dpocdopa Ha BO3AyXE U B KUCIOPOJE.

[Tonyyenue Genoro pocdopa 1 UCHIBITAHUE ETO CBOWCTB.

Komneknus «O06pa3isl IpUPOAHBIX COSTUHEHUN YTIEpOIay.

[Toptper H./I. 3enunckoro. [lornomienne pacTBOPEHHBIX BELIECTB WU Fa30B aKTUBUPOBAHHBIM YTJIEM.
VYeTpoiicTBO MPOTUBOTasa.

Mopnenu MoJIEKyJI METaHa, dTaHa, THJIEHA U alleTUJICHA.
B3aumopeiicTBue 3THieHa ¢ OpOMHON BOIOM U paCTBOPOM IepMaHTaHaTa Kajusl.
OO61re XuMUYecKre CBOMCTBA KMCIOT HA MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHHast peakiiyus Ha MHOTOAaTOMHBIE CIIUPTHI.

Komnexuust «O0pa3iipl IPUPOIHBIX COSTUHEHUN KPEMHUSD).
Konnekuus crekina, KepaMUKH, IEMEHTA U U3JEINN U3 HUX.
Konnekuus npoaykuny CUIMKaTHON POMBIIITIEHHOCTH.
BuneodparmenTst u crnaiinbl «[I[pon3BoaCcTBO CTEKIIA U IIEMEHTAY.
Komnexuus «IIpupoaHsie coeNMHEHN HEMETAIUIOBY.



*  BuneodparmeHTs! u cnaipl « @pakiimoHHas MEPErOHKA KUIKOTO BO3IyXay.

* Bupneodparmentsi u cnaiiasl «Ilomyuenne Bogopoaa, KUCI0poJa ¥ FaJOreHOB IEKTPHUUECKUM CIIOCOO0M.

*  Mogenu annapaToB AJi1 IPOU3BOACTBA CEPHOM KMCIIOTHI.

*  Mopgenp KunsAmero ciosl.

*  Mopenp KOJIOHHBI CHHTE3a AMMHAKa.

*  Buneodparmentst u cnaiiapl «[Ipon3BoICTBO CEPHOI KUCTOTHD.

* Buneodparmentsi u cnaiinsl «[Ipon3BoacTBO aMMuaKay.

*  Komnexuus «CoIpb€ A1 NOIYUYEHUS CEPHON KUCIOTHI».
JlabopaTopHble ONbITHI

* Pacno3naBaHue rajnoreHu1-uOHOB.

» KauecTBeHHast peakuus Ha cynb(ar-HOHBI.

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

*  XHWMHUYECKHE CBOMCTBA a30THOM KHUCIJIOTHI KaK 3JIEKTPOJIUTA.

« KauecrBennas peakuus Ha pochar-HOHBI

* Ilosy4yeHnue u CBOMCTBA YIrOJIBHON KACIIOTBHI.

+ KauectBeHHas peakuus Ha KapOOHAT-HOHBI.

+ IIpomyckanue yriIeKuciIoro ra3a 4epe3 pacTBOp CHIIMKATa HaTpHsL.
IIpakTnyeckune padboTsl

* H3y4eHue CBOWCTB COISHON KUCIIOTBHI.

* H3yyeHue CBOWCTB CEPHON KHUCIIOTBI.

* llomy4yenue aMMHaKa U U3y4E€HUE €TI0 CBOMCTB.

+ Tlomyuenue yrnekucnoro rasa. KauectBeHHas peakiins Ha KapOOHAT-HOHBI.

Paznen V. Metasuibl 1 ux coenunenus (17 yacos).

ITonoxenne meramos B lleproanyeckoi cucreme xumudeckux aneMmeHToB JI. M. MenneneeBa, CTpoeHHE aTOMOB M KPHCTAJUIOB METAJLIOB.
Meramnyeckas KpUCTaJIMUECKasl pelieTka U MeTajulndeckas XUMudeckas cBsi3b. OOume ¢uszndyeckue cBoicTBa MeTaiioB. YEpHbIe U IBETHBIE
METaJIIIBL.

XVMHYECKHE CBOWCTBA METAJNIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX IOJIOKEHUS B MIEKTPOXUMUYECKOM Py HANPSIKEHUN METAJUIOB.
B3aunmopeiicTBie METANIOB ¢ HEMETAJNIAMH, OKCUIAMHU, KUCIOTaMH, COJISIMU. ATTIOMUHOTEPMHUS.

OO0mast XxapakTepucTuKa 31eMeHTOB [A-Tpynmnbl. OKCUABI U THAPOKCUIBI LIETOYHBIX METAIOB, X MOJy4YeHHE, CBOMCTBA U NMPHUMEHEHHE.
Baxxhelinme conu mea0YHbIX METAUIOB, UX 3HaYEHUE B IPUPOIE U JKU3HU YETIOBEKA.



O6mas xapakrepuctrka 31eMeHTOB [IA-rpynmbl. OKCUABI M THAPOKCUIBI IIETOYHBIX METAUIOB, X TMOJYyYEeHHE, CBOMCTBA U NMPHUMEHEHHE.
Bakneiimve conu 1mea0YyHbIX METAJUIOB, UX 3HaYCHHE B IPUPOJIE U KHU3HU yesoBeka. KapOoHaTsl v rufipokapOOHaThl KaIbIIHsL.
Bpemennas u nocrostHHast XECTKOCTh BOAbI. CIIOCOOBI yCTpaHEHHsI BPEMEHHOM U MOCTOSIHHOM KECTKOCTH BOJIBI.
CoenuHeHus alIOMHHMS B MPUPOJE. XUMUYECKHE CBOMCTBa amoMUHUSA. OCOOEHHOCTH OKCHJIa U THJIPOKCHUJA aTIOMUHUS KaK aM(OTEpHBIX
coequHeHunil. Baxkneiinme conu anoMuHus (xJ10pu, cyibdat). [IpuMeHenne antoMUHMS U €r0 COSAMHEHUIHA.
Ocobennoctu crpoeHue atoma sxenesa. XKenezo B npupoje. Baxneitime pyasl xenes3a. [lomyyenune uyryna u cranu. OKCHIBI U THAPOKCHIBI
xenesa (11) u (III). Conu xenesa (I1) u (111). OGHapyskeHHE KATHOHOB Kejie3a B pacTBOpe. 3HAUCHUE COCTMHCHUI Keie3a.
Koppo3ust razoBast (xumMuueckasi) U 3JIEKTPOXUMHUYECKasi. 3aluTa METAJJIOB OT KOppo3uu. Metaiuisl B ipupojie. [lonstue o Mmeramutypruu. YepHas
U 1BeTHas Metauryprus. [lupomerammyprus, TUIpOMETAILTYyprusi, djeKkTpoMmeTaiutyprus. [lomenusiii mpouecc. IlepepaboTka uyryHa B CTaib.
DNEKTPOJIN3 PACIIaBOB.
JdeMmoHcTpanun
* BzaumopneiicTBUe HATpUs, JIUTHUS U KAJIBLIMS C BOAOM.
e ['opeHue HaTpus, MarHus U Xkeje3a B KUCIOPOJIE.
e Bcnblka TEpMUTHON CMECH.
* B3anmoneicTBre cMECH MTOPOILKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
* B3aumopaeicTBUE AIIOMUHHUS ¢ KUCIIOTAMH, II[eJI0OYaMU M BOJIOM.
* BsaumoneicTsue xkeie3a U MEIU € XJIOPOM.
* BsaumopneiicTBHe MU ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOM KMCIOTON (KOHIIEHTPUPOBAHHON U pa30aBICHHOMN).
*  Oxpacka IIaMeHu COEUHEHUSIMH LEJI0YHbBIX METAJIOB.
*  Oxpacka mIaMeHu COeMHEHUAMH LIET0YHO3EMETbHBIX METAJIIOB.
e ['ameHue U3BECTU BOJOM.
* IlonydeHue *ECTKOM BOABI B3aUMOIEHCTBUEM YIJIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJOM.
* VYcTpaHeHHe BpEMEHHOM KECTKOCTH KUTITYCHUEM H TOOABJICHHEM COJIBI.
* YcTpaHeHHe MOCTOSTHHOM KECTKOCTH 10OABIEHUEM COJIBI.
*  VoHWTBHI ¥ IPUHIIUTI UX JIeHCTBUS (BUIEO(PATMEHT).
*  Koseknusa npupoaHbIX COSAMHEHUN ATTFOMUAHMS.

* BuneodbparmeHnTs u cnaiapl «OKCHI aTIOMUHMS U €T0 MoAuuKauny. ¢ [lomyderne ampoTepHOTro ruApOKCHIa ATFOMUHUS U KCCIISIOBAaHUE
€ro CBOICTB.

*  Komneknus « XuMHUUeCcKHe HCTOYHHUKH TOKaY .

* Pe3ynbpTaThl ATUTENEHOTO SKCIIEPUMEHTA IO U3YYCHUIO KOPPO3UHU CTABHBIX U3JIEIHA B 3aBUCUMOCTH OT YCIIOBHII ITpoliecca.

* Boccranosnenne meau u3 okcuaa meau (I1) Bomopomom.

*  Buneodparmentsl u ciaiasl «[Ipou3BoACTBO YyryHa U CTaIH.



* BuneodparmenTs! u ciaiiapl «3aeaust U3 4yryHa v CTaIn».
*  BuneodparmenTs u cnaiinsl «I [pon3BoACTBO AMIOMUHUSY.
JlabopaTopHbIe ONBITHI
* BsaumopeiictBue xenesa ¢ cynbdarom menu (I1).
e IlomydeHne U3BECTKOBOW BOJBI U OIBITHI C HEM.
* Ilonyuenwue ruapoxcuaa xenesa (1) u (11).
e KauecTBeHHBIE peakllMM HAa KATHOHBI XKeJle3a.
IpakTHyeckne padoThl
» JKécTtkocTh BoJbI U c1IOCOOBI €€ ycTpaHeHHs. +  PelleHne skcnepuMeHTalIbHBIX 3a71a4 10 TeMe «MeTasuibi».

Paznen V. Xumus u okpy:xaromiasi cpeaa (2 yaca).

Crpoenue 3emnu: SApo, MaHTHS, 3eMHas Kopa, Jiutocgepa, ruapocgepa, atmochepa.
Xumunyeckuil coctas 3emiu. ['opuelie nopoasl. Munepaisl. Pyabl. OcagouHble rOpHbIE OPOJIBI.
Ilosie3HblE HCKOTIaEMBIE.

VICTOYHMKM XMMHYECKOIro 3arpsi3HEHMs OKpyskarouied cpeabl. [7oOanbHble 3KOJOTHMYECKHE MpOOJIeMbl 4YeJIOBEYECTBA: HApyLICHHE
OMOreOXMMHYECKUX KPYTOBOPOTOB XMMMUYECKHUX AJIEMEHTOB, MOTEIJIEHUE KJIMMaTa, KUCIOTHbIE A0XAU U 1p. O30HOBBIE AbIpbl. MexayHapoaHoe
COTPYJIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpe/lbl OT XUMUYECKOTO 3arpsi3HEHUSI.

«3enéHas XuMus».
JdemoncTpanuu
*  BuneodparmenTs u cnaiinpl «CTpoeHe 3eMIU U €€ XUMUYECKHI COCTaBy.
*  Koseknus MuHEpaIOB ¥ TOPHBIX TOPOJ.
e Komnexkuus «Pynpl MeTaniosy.
* Buneogparments! u cnaiiipl «I moGanbHbIe 3KOIOrHYECKHE POOIEMBI UETIOBEUYECTBAY.
*  BuneodparMeHTs 1 caiiibl O CTENEHU 3KOJOTHYECKON YHCTOTHI TOBapa.
JlaGopaTopHble onbIThI * 3yyeHue rpanura.
* HM3yueHue MapKupOBOK PA3JIMYHBIX BHI0B MPOMBIIUIEHHBIX U IPOIOBOJIBCTBEHHBIX TOBAPOB.

Paznea V1. O6001meHue 3HaHUI 10 XMMHMHU 32 KypC OCHOBHOI1 11K0Jib1. [Toaroropka k
OcHOBHOMY rocyaapcrBeHHoMY dk3ameny (OI'J) (7 uacos).

Crpoenue aToMa B COOTBETCTBUHU c MOJIOKEHHUEM XHMHUYECKOI'0 dJIEMEHTa B [lepunonnueckon cucreme J1.1.
MenpeneeBa. CTpoeHHE BEIeCTBA: XUMHUECKAs CBSA3h U KPUCTAJUIMYECKAs peréTka. 3aBUCIMOCTh CBOMCTB OOPa30BaHHBIX AJIIEMEHTAMU MPOCTHIX



BeIIECTB (METAIOB, HEMETAJIJIOB M OJIAaTOPOIHBIX Ta30B) OT MOJIOKEHUS AyieMeHTOB B [lepuoanueckoit cucreme /.M. Menneneesa. Tunomorus
HeOpFaHI/I‘-IeCKI/IX BCIICCTB, pa32[eJICHI/Ie HUX Ha KJIAaCChl U FpYHHBI. Hpel[CTaBI/ITeJII/I.

[Ipu3Haky ¥ yclIOBUS MPOTEKAHMS XUMHYECKUX peakiuil. TUITOI0TH XUMUYECKUX PEAKIIUN 110 Pa3IMYHBIM ITPU3HAaKaM. Peakiium HOHHOTO
obMeHa. OKUCITUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

XUMHYECKHUE CBOMCTBA IPOCTBIX BEILIECTB. XapakTepHble XUMHUYECKHE CBOMCTBA COJIE00Pa3yIOIUX OKCUIOB, THAPOKCHIOB
(ocHOBaHMi, KHUCIOPOACOAEPKAILINX KUCIOT U aM(POTEPHBIX THAPOKCUIIOB), COJIEH.



1. Temamuueckoe njianupoeanue C yKa3anuem Kojiuuecmea uacoe, OMEOOUMDBIX HA

0CB80CHUE KAJHCOOTU membl.
(8 = 9 Kknaccwr)

Ne HaumMmeHnoraHue Bcero I'TpakTHaeckue JlaGoparTropHBIE
n/m pa3nenos JacoB U padoTsl OMBITHI
pPe3epBHOTO
BpPEMEHM
1 BeeaceHue. 5 1 2
2 ATOMBI XUMHYESCKHX 9 (0] 3
DIIEMEHTOB.
3 I'TpocTrie BelecTsa. 6 o 2
4 CoeaMHEeHUsI XMMHYECKHUX 14 (0] 9
DIIEMEHTOB.
5 HM3zmeHneHMs, 14 4 2
MIPOHUCXOOALLIHE C
BEIIIECTBAMM.
6 PacrBopenmne. PacTBOpHbI. 18 4 18
CaoiicTBa pacTBOPOB
DIEKTPOITHUTOB.
7 O6obuIeHEe 3HAHUI 1O 5 (0] 12

Kypcy 8 xkJjiacca.
XHUMHUYECKHE PEeaKLIFH.

8 XMUMMHUYIEeCKHe peaklin B 10 1 15
pacTBOpax.

o Hemeranner 1 1x 25 4 8
COECOHMHEHIS .

10 MeTannbl 1 11X 17 2 4
COECOaAHMHEHS .

11 XHUMHsI 1 OKpYy>KaroIiasi 2 o o
cpeaa.

12 O6o0I1IeHe 3HAHUHE 110 7 (0] (0]

XHMMHH 3a KYPC OCHOBHOIMH
mxkomnel. IToaroroeka kK
OCHOBHOMY
rocyadapcCTBEeHHOMY
sk3amMeny (I'HMA).

7 HMroro 132 16 75

PeszepsHnoe BpeMs — 4 yaca.

(8 Kiracce, 68 uacoe ¢ 200, 2 uacd 6 HeoeJlIo)



Ne HaumenoBanwue pasnenos Bcero uacos u [IpakTudeckue pabOTHI JlaGopaTopHBIE OTIBITHI
/i PE3epBHOTO BPEMEHHU
1 BeeneHue. 5 1 2
2 ATOMBI XHUMHUYECKHX 3JIEMEHTOB. 9 0 3
3 [IpocThlie BemecTra. 6 0 2
4 CoequHEeHNI XUMUYECKHX 3JIEMEHTOB. 14 0 9
5 | V3MeHeHus, npoucxosuime ¢ 14 4 2
BEILIECTBAMHM.
6 | PactBopenue. PactBoprl. CBoiicTBa 18 4 18
PacTBOPOB 3JICKTPOJIMTOB.
7 Hroro 66 9 36
PesepBHOe Bpems — 2 yaca.
(9 Kknacc, 68 uacos 6 200, 2 uaca ¢ neoenro)
Ne HanmenoBanue pa3nenos Bcero gacos u [TpakTiueckue pabOThI JlaGopaTopHbIE OMBITHI
/i PE3epPBHOTO BpEMEHHU
1 O06o001IeHre 3HaHuH 10 Kypcy 8 5 0 12
KJIacca.
XUMHUYECKUE peaKIINu.
2 XHMHYECKUE peaKkiluu B pacTBOpax. 10 1 15
3 HeMmeTannel n X coeAUHEHUS. 25 4 8
4 MeTamiel ¥ UX COeTUHEHHUS. 17 2 4
5 XuMUS 1 OKpYXKaroIas cpeja. 2 0 0




4 O0001Ienre 3HAHUHA 10 XMMHUH 3a 7 0
KypC OCHOBHO#1 mikoJisl. Iloaroroska
K OCHOBHOMY T'OCYJapCTBCHHOMY
sk3ameny (I'1A).

7 Hroro 66 7

39

PesepBHoe Bpemst — 2 yaca.

IIpuioxenne Ne 1. MatepuajibHO-TeXHMYecKOe o0ecnieyeHne

Koa-Bo
KuuroneuyatHasi npoayKuus
1. IlpumepHas mporpaMMa OCHOBHOTO OOIIETO 0Opa30BaHIsI IO XHUMUU.
Y4yeOunku
1. Xumus. 8 knacc : yuebuuk / O.C. Tabpuensn. — 7-e usn., ucnp. — M. : «JIpodar, 2018. — 287,
[1] c. : mn. — (Poccuiickuii yaeOHUK).
2. Xumusi. 9 kinacce : yue0. s obuieodpasosar. opranusanuii / O.C. I'abpuensia, U.I'. Octpoymos,
C.A. Cnanxos. — M. : [Ipocsenienne, 2019. — 223 ¢. : .
CoOopHuKH 3a1aHNH
1. Xumust B popmynax. 8-11 ki. : crmpaBounbie Martepuansl / B.I'. WBanos, O.H. I'eBa. — 4-¢ | 15
u3.,ctrepeotuir. — M. : Jlpoda, 2007. — 159, [1] ¢. : u.
2. Xumus B Tabmumax. 8-11 ki. | cnpaBounoe mocodwue / aBT.-cocT. A.E. Haconosa. — 92, [4] ¢. : | 15
1708
3. Xumusi. 8 kimacc: KOHTPOJIbHBIE M TPOBepoUHbIe paboTh! K yueOHuKky O.C. ['abpuensna 2
«Xumus. 8 kimace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Yirakosa u np. — 8-e u3n.,
crepeoturl. — M.: Jlpoda, 2010. — 158, [2] c. : ui.
4. KOHTpOJIbHBIE M CAMOCTOSATEIbHBIE pabOTHI 110 XuMuH: 8 Kiacc: K yueonuky O.C. ['abpuensna
«Xumus. 8 knace» / H.C. T1aBnoga.
5. KoHTponbHBIC B CAMOCTOSATENBbHBIE paOdoThI 0 XuMuH: 9 kinacc: k yaeonuky O.C. 2
INadpuensua «Xumus. 9 kimacey. PI'OC (x HoBomy yuebnuky) / H.C. ITaBnoBa.
6. HacronbHas xaura yunrens. Xumust. 8 knace / O.C. I'abpuensH, H.IL. 1
BockobGoitnukoBa, A.B. Smrykosa. — M.: JIpoda, 2008.
7.Hacronbnas kaura it yauress. Xumus 9. / O.C.I'abpuensa. — M. : JIpoda, 2005 r. 1




Tadannbl

Habop Tabmnuil 1o HeOpraHM4eCKou XUMHUHU.

Cepml TaGJ'II/IL[ 10 XUMHUYCCKHM IMPOU3BOACTBAM

KommnekT «Xumust B Tabnunax u Gopmynax»

Kommiekt «IlIkonpHas XumMus B Ta6n1/1uax, TECTaxX U WIIHOCTPAIUAX».

((0611_[351 N HECOpTraHUYCCKass XHUMMUI».

R R R R e

TexHuuyeckue cpeacTaa

AynuTopHas TocKa.
IIepcoHayIbHBIN KOMIIBIOTED.
MynpTUMenna npoeKkTop.
IIpuntep.

Ckamnep.

CpencrBa TeIeKOMMYHHUKAIHUH.

No ok~ owdh PR

DKCIO3UIMOHHBIN SKpaH (MUHUMaNbHbIE pazMepsl 1,25 x 1,25 m).

I[EMOHCTpaIlI/IOHHLIe IIaKaTbI

[Tepuoaunueckas cucrema xXuMuueckux nemMenToB [[.1.MenneneeBa snekrponHast (13
JBYX TaOIHII).

Komrrext MOPTPETOB YUCHBIX XUMUKOB.

CnpaBouHo-uH(popManroHHbIi cTeH ] «[leproanueckas cucreMa XUMHUIECKUX
anemenToB /.. MenaeneeBay.

JleMOHCTpaIMOHHOE 000Py10BaHME:

Komn-Bo

[EN

AnnapaT JUIA JUCTUIIIISIITUN BOABI.

N

Bechl TexHndecKkre ¢ mI1acTMacCOBOM ITOICTaBKOM M YallIkaMH, COBOK JIJIs
BEILIECTB, pazHoBechl OT 10mr 10 S0r.

Becsl anekTponHsbIe 10 500r.

Becsl maboparopHsie.

CHI/IpTOBKa ACMOHCTpAallMOHHAs.

[TnuTka snekTprudeckas.

~N[ojo| bW

banst komOuHMpOBaHHAs TabOpaTOpHAs.

LS




8 KoMruiekT mocyipl, pacXoIHBIX MaTepUajIoB U MPUHAIICKHOCTEHN IS 15

IIPOBE/ICHUS SKCIIEPUMEHTA (CTEKJI. POOUPKHU U J1a0OpaTOPHBIN amnmapar

Kumma).
9 CTOMK IO HEMHBIN. 2
10 [ITaTuB A5 IEMOHCTPAIIMOHHBIX TPOOUPOK. 3
11 ITatuB GpusnyuecKuil yHUBEpCATbHBIN. 3
12 Hab6op ¢dakoHOB 11 XpaHEHUsI pEAaKTHBOB. 1
13 Arnmnapar 1)1 IoJy4eHus ra3os. 1
14 Anmapar a1 IpOBeICHUS] XUMHUYECKUX PEaKITUH. 1
15 Acmiiparop. 1
16 M cTOYHMK BBICOKOTO HAIIPSKEHHUS. 1
17 KomrmiekT amekTpocHa0 X eHusI. 1
18 TepMoMeTp 37IeKTPOHHBIH. 5
19 O3onHatop. 2
20 DBIUOMETP. 1
21 YcraHoBKa JJ1s1 TEPErOHKH BEMIECTB. 1
22 [Tpubop aist 3MEKTPOIIM3a PACTBOPOB COJICH. 2
23 Habop nocypl 1 npuHaAIeKHOCTEHN 151 y4€HUYECKOT0 SKCIIEPUMEHTA 3

(pa3maToOYHBIN B JIOTKAX, MUKPOJIAOOPATOPUH).
24 [Tpubop 11t momydeHus razos (JJabOpaTOPHBIN). 2
25 Habop Mopeneii KpucTauTMIeCKUX PEIIeTOK. 2
26 Habop mozeneit aToMOB JiIs1 COCTaBJIEHUS! MOJIEKYJI CO CTEPIKHSIMHU. 1

Habopsb1 BemecTn

1 Ha6op Ne 1 OC «Kucnotsn». 1
2 Ha6op Ne 2 OC «Kucnotsn».
3 Ha6op Ne3 OC «I'unpokcuabi». 3
4 Ha6op Ned OC «Oxcuibl METaIIOBY. 5
5 Ha6op Ne6 OC «lIllenouHble U MIEI0YHO3EMETbHBIC METAILIBD). 3
6 Ha6op Ne9 OC «I"anoreHuabn». 5}
7 Ha6op Ne10 OC «Cynbdatel. Cynsdursl. CynbGuasl.. 2
8 Ha6op Nel1 OC «KapGoHaTs». 1




9 Ha6op Nel13 OC «Amueratsl. Pomanumbr.» 1
10 Hab6op Nel4 OC «CoenuHeHnust MapraHua. 3
11 Habop Nel5. OC «Coeaunenust xpomay. 1
12 Ha6op Ne16 OC «Hwutpatb». 1
13 Ha6op Nel7 OC «MHauKaTops». 1
14 Ha6op Nel18 OC «MunepanbHble yI00peHHsD. 1
15 Hab6op Ne24 OC «Marepuaisiy. 1
16 Ha6op npubdopos, nocy bl 1 NPUHAUICKHOCTEN I YICHUYECKOTO 2
AKCIIEPUMEHTA (CTAIMOHAPHBIN: CTEKJI. CTaKaHbl, 00BEM S0MIT).

17 Habop npubdopos, nocyibl ¥ IpUHAUIEKHOCTEN 711 YYEHUYECKOIO 2
HKCIIEpPUMEHTA (CTAlMOHAPHBII: JOMATKH IIACTMACCOBBIE TPO3pPAYHbIE).

18 Ha6op npubopoB, mocy sl ¥ MPUHAAIEKHOCTEHN 17151 YYCHHUECKOTO 1
9KCHEPUMEHTA (CTallMOHAPHBIN: TaOOpaTOpHBbIE IPUOOPHI IS OTYUESHUS
rasoB).

19 Ha6op npubopoB, mocyapl U TPUHAAIECHKHOCTEH 711 YUEHUYECKOTO 2
AKCIIEPUMEHTA (CTallMOHAPHBIN: AepKaTeIu METAUINYECKUE C IIIACTMAcCOBOM
PYUKOIt).

20 HaGop npubopoB, nmocyabl v NpUHAIIEKHOCTEH U1 YHEHUYECKOTO 15
HKCIIEPUMEHTA (CTAllMOHAPHBIN: KOJIOBI KPYTJIOAOHHBIE C TPOOKOi1, 00BEM
50mm).

21 HaGop npubopos, mocy/ bl U IpUHAAIEKHOCTEH 111 YHEHUYECKOT O 15
HKCIIEpUMEHTA (CTallMOHAPHBII: BODOHKH CTEKJISTHHbIE MaJICHBKUE).

22 HaGop npubopos, mocy bl U NpUHAAIEKHOCTEH 111 YHEHUYECKOTO 15
HKCIIEpUMEHTA (CTallMOHAPHBIH: YalKku (pappopoBbie, MalIeHbKHE).

23 Habop npu6opoB, mocyasl 1 MPUHAAICKHOCTEH [Tl yUEHHYECKOTO 15
HKCIIEpUMEHTA (CTALlMOHAPHBII: HMIMHAPHI MEPHBIE, CTEKJISIHHBIE C
MOJICTaBKOM ).

24 Ha6op npubopoB, Mocy/ bl ¥ MPUHAAIEKHOCTEHN ISl Y4EHUYECKOTO 15
HKCIEPUMEHTA (CTALlMOHAPHBII: CIUPTOBKHU CTEKIISIHHBIE).

25 Ha6op npubopoB, mOCy/Ibl ¥ TPUHAIICIKHOCTEH JIJIs1 yUSHUIECKOTO 15
HKCIEpUMEHTA (CTAllMOHAPHBIN: MPOOUPKHU CTEKIISTHHBIE, 00bEM 10 Muit).

26 Ha6op npubopoB, mocy bl ¥ MPHUHAIICKHOCTEN ISl yIEHUYECKOTO 15

SKCTIEpUMEHTA (CTAIlMOHAPHBIN: TPOOKH C TA300TBOIHBIMU TPYOKaMH).




27 Ha6op npubopoB, mOCy/Ibl ¥ TPUHAIIICIKHOCTEH 1711 yUSCHUIECKOTO 15
SKCTIEpUMEHTA (CTAIMOHAPHBIN: XMM. CTaKaHbl CTEKJITHHBIE, 00BEM 250Mi1).
28 Ha6op npubopoB, mocyapl ¥ MPUHAISKHOCTESH ISl YYCHUIECKOTO 15
JKCIIEPUMEHTA (CTallMOHAPHBIN: KOHUYECKHE KOJIObI, CTEKIISIHHBIE C
PE3UHOBBIMU IIpOOKamMu, 00bEM 50Mmi1).
29 Hab6op npubopoB, mocy bl ¥ IPUHAIICKHOCTEH TSl YYSHUIECKOTO 15
HKCIIEpUMEHTA (CTALlMOHAPHBII: MPOOUPKHU CTEKIISTHHBIE, 15MiT).
30 Ha6op npubopoB, moCy/Ibl ¥ TPUHAIIICIKHOCTEH JIJI1 yUSHUUECKOTO 15
IKCIIEPUMEHTA (CTAIMOHAPHBIN: CTYIIKH C IECTUKOM, MAJICHBKUE).
31 Komnmekmust « ATIOMUHUI. 1
32 Kosuekuus «BoiaokHOY. 1
33 Komnekmwmst «MeTtaiby. 1
34 Komneknust «Ilmactmacch. 1
35 Konnexkuust «CTeKs0 u U31€Ius U3 CTEKIIa. 1
36 Komnekuus «HyryH u cranby. 1
37 Komnexnus «I1Ikana TBEpmocTmy. 1
38 Konnexkuus «MuHepalibl 1 TOPHBIE TOPOIBI». 1
HNHuTepHeT-pecypcebl
1 «Enunas xomnexuust LHudposeix O6pazoBarenbHbix Pecypcosy (Ha0op HUQpOBBIX
pecypcos k yueonukam O.C. I'abpuensna) (http://school-collection.edu.ru/).
2 http://him.1september.ru/index.php — xxypHan « Xumusp».
3 http://him.1september.ru/urok/- Martepuasbl K ypoKy.
4 www.km.ru/education - yyeGHbIe MaTepHabl U ClIOBapy Ha caiite «Kupuin n
Medonaunity.
5 http://djvu-inf.narod.ru/ - snexTponuas OndIHOTEKA.
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(2 uaca 6 nedento, ececo 68 uacos), YMK O.C. I'abpuenana, H.I'.

IIpunoxenne Ne2.

Kanenoapno-memamuueckoe naanuposanue no xumuu, 8 Knacc
Ocmpoymoesa, C.A.

Cnaokoesa.

Nen/mm Tema XapakTepuCTHKA OCHOBHBIX BU/IOB /IeATEJILHOCTH yYaluuxcs (Ha Jara /3
YPOBHE YUeOHBIX J1eiicTBHI)
| yeTBEepTH
Paznen 1. Beenenue (5 uacos).
1/1 BBoanbIi HHCTPYKTAK 1O TB. Yyammuecs npogokaT GopMHUpPOBATH YMEHHUS: I1. 1, 2.
XUMHUS — 9aCTh €CTECTBO3HAHUS, | SAAABATH BOMPOCHL,
BCTYNATh B yUCOHBII JUATIOT;
IIpeamer xumuu. BemecTsa. .
PACKPBIBATH CMBICJ MOHATHSAM: XUMIYECKHUH 3JICMEHT, BEIIECTBO, AaTOMBIL,
MOJICKYJIBI;
Pa3aIHYaTh IOHATHS BEIISCTBO U TEJO, IPOCTOE BEIIECTBO H XUMUICCKUN
9JIEMEHT; NM0JIb30BaThCS YCIOBHBIMU 0003HAUEHUSIMHU TTOCOOMIT; OLIEeHNBATH
pe3yIbTaTHI CBOCH pabOTHI;
XapaKTepPH30BaTh OCHOBHBIC METO/IBI TO3HAHUS: HAOIIOICHIS, H3MEPEHUS,
SKCIIEPUMEHT.
2/2 Hucrpykrax no Th. IMo3HakoMHTBCSI C IPaBHIIaMHU PaOOTHI B IKOJIBHOM 1a00paTopuu, ¢ 1a00paToOpHBIM I1. 2.

IIpakTnueckas padora Ne 1.
«IIpaBunia TeXHUKHU
0e3omacHOCTH NpH padore B
kaOunere xumuu. IIpuémbl
o0pameHnus ¢ 1a00paTOPHBIM
o0opynoBanuem».

000pyI0BaHNEM U TIOCYI0H;

€00JII01aTh [TPaBUJIa TEXHUKN 0€30MacHOCTH;

MJIAHMPOBATH CBOM JICHCTBHS B COOTBETCTBHH C ITOCTaBJICHHOH 3aaue

Y YCIOBUSIMHU €€ peaii3allii; onpeaessiTh [eIH 1 33/1a41
HCCIIEI0BATEIbCKON JIEATeIbHOCTH; HAXOAUTD B TEKCTE Y4eOHNKA
nHpopmanuio 06 sranax padoThI

HAYYHUTbCSI BBIOJIHATH NPOCTEHIIINE OTIEpalMii C BEIIECTBOM, HArpEeBaHUe Ha
CIHMPTOBKE, MPUEMBI 0OpalIeHus ¢ 1ab0paTOPHEIM 000y I0BaHHUEM;
OpraHu3oBaTh yueOHOE B3aUMO/ICHCTBHUE B TPYIIIIE.




3/3 [IpeBparenus Bemects. Ponb PacKpbIBATh CMbICJ HOHSATHIi: XUMHUUYECKHE H (PU3NUCCKHE SBICHHU; I1. 3, 4.
XUMUH B KH3HT YeJOBEKA. O0BSICHSIITH CYIIIHOCTh XUMHUYCCKUX SIBIICHUH (C TOUKH 3pCHUS
ATOMHOMOJICKYJISIPHOTO YUCHUSI); PA3INIaTh (PU3UUCCKUC U
XMUMUYCCKHC SIBICHUS.
onpeneasaTh POJb PA3IUYHBIX BEIICCTB B IPUPOJIC M TEXHUKE;
XapaKTepHU30BaTh METOIBI XUMHICCKOH HayKH (HaOIIOICHHE,
CpaBHEHHE, IKCIIEPUMEHT, U3MEPEHIE) H MX POJb B IIO3HAHUN IPUPOJIBL;
COOTHOCHUTH PE3YJIbTAT C MOCTABICHHBIMH [ESIMUA H3YYCHUS TEMBIL.
4/4 3HAKA XUMHUYECKUX DJIIEMEHTOB. OmnpeaensiTe NOJ0KEHUE XUMUYECKOI0 3JIEMEHTA B IEPUOINYECKON CUCTEME; I1. 5.
ITepuoauueckas cucrema HA3bIBATh XUMHYCCKHE 3JICMCHTHI;
XUMIYIeCKuX daemeHToB /1. U. HCII0JIb30BATH XUMHYECKYIO CUMBOJIHKY.
Menpeneena.
5/5 Xumuyeckre GOpMyIIbI. PackpbIBaTh CMBICI NOHATHI . XMMUYECKast pOPMYIIbI BEIIECTBA, HOPMYITUPOBKY 1. 6.
OTtHOCHUTEIbHAS aTOMHAS 1 3aKOHa IIOCTOSIHCTBA COCTaBa;
MOJIEKYJIIpHAsk Macca. TMOHUMATH U 3aIHChIBATH XUMHUUECKUE (DOPMYIIBI BEIIECTB; ONMPENeIATh COCTAB
BEIIIeCTBA 110 XUMHYECKON (popMyIIe, IPHUHAICKHOCTD K IPOCTBIM U CIIOKHBIM
BEIIIECTBaM; BBIYHCIASATH OTHOCUTEIHHYIO MOJICKYISIPHYIO U MOJSIPHYIO MacChI
BEIIIECTB; BBIYUCISATH MaCCOBYIO IO XUMHUYECKOT0 dJIEMEHTa 10 hopMyJie
COCIITHEHUS.
Pa3zzes 2. ATOMbI XHMHYECKHX 3JieMeHTOB (9 yacoB).
6/1 Crpoenue atoma. Vi3MeHeHHs B AHATW3MPOBATh IUIAHETAPHYIO MOJENb CTpOcHMs artoma Pesepdopma, 3HaueHHA I1. 7, 8.
COCTaBe siJiep aTOMOB aToMa, KaK 3JIEMEHTAPHON 1 XUMHUYECKU HEJICIIMMON YaCTHIIbI;
XUMHUUECKUX DIIEMEHTOB. PackpsiBaTh CMBICI NOHSITHI: TPOTOHBI, HEWTPOHBI, 3JCKTPOHBI, HW30TON U
M30TOMbL HEKOTOPhIC XAapaKTCPUCTUKH OSTUX YACTHI[ 10 MepHoauyeckoi cucteme J[.U.
MeHziesneeBa; onpeaessiTh MacCOBOE YHCIIO XUMHUYECKOTO AJIEMEHTA.
7/2 CrtpoeHue IIeKTPOHHBIX PackpsbIBaTh CMBICJ MOHATHIA: SIIEKTPOHHAS 000JI0YKA, SJICKTPOHHBIH CIIOH, I1. 9.
0060JI0YEeK ATOMOB. SHEPreTUICCKUN YPOBEHb, JIICKTPOHHOE 00JIaKO0, AIEKTPOHHAS OPOUTAITE;
COCTABJATH CXEMBI CTPOCHUS aTOMOB NepBBIX 20 XUMHYECKUX
prnemeHnToB Ilepuoanueckoii cucremsl .M. Menneneesa.
8/3 W3meHeHne yrciia 3JIeKTPOHOB Ha CocTaBaaTb cxeMbl 00pa30BaHMsI HOHHOH CBA3H; I1. 10.

BHCIIHEM SHECPIre€THYCCKOM
ypoBHE aToMOB. MlOHHas CBSI3b.

NOHMMATB MOHHYIO CBSI3b U €€ XUMUYECKHUI CMBICII, JUIsl KAKUX BEIIECTB OHA
[IPUMEHHUMA;

onpeeasaTh TUI XMMUYECKOH CBA3H; Pa3Inv4aTh CTPOCHUS HOHA U aTOMA.
[PACKPBIBATDH CMBICI IIOHATUN: «XUMHUYECKAs CBSI3bY, «IIEKTPOOTPULIATENBHOCTD.




9/4 BsauMmoneiictue aTOMOB CocTaBaaTh cXeMbl 00pa30BaHUS KOBAJICHTHOW MOJSIPHOW CBSI3W; MOHUMATh IT. 11.
57IeMEHTOB-HEMETAIIIOB MEXKLY TEePMHHBI 3JIEKTPOOTPULIATENBHOCTh U BAJIEHTHOCTb.
coBoii onpeaesTh TUII XMMUYECKOH CBSI3U; COOTHOCHUTD PE3YJILTAT C
[IOCTABJIEHHBIMU LEJISIMU U3yUEHUS TEMBI.
10/5 KoBayienTHast mojisipHas CBs3b. CocTaBaaThb cxeMbl 00pa30BaHMsI KOBAJICHTHOW TOJSIPHOH CBS3H; MOHUMATH 11. 12.
TEePMHHBI AJIEKTPOOTPULIATETHHOCTH U BAJIECHTHOCTD. ONpPeAeasiTh TUI
XUMUYECKOH CBA3H.
11/6 KoBasieHTHast HETIOJIIpHAS 1 CocTaBaaTh CXeMbI 00pa30BaHUs KOBAJCHTHON HENOJSPHON CBS3H; IT. 11, 12.
TOJISIPHAS CBSI3H TNOHMMATh TEPMHUHBI 3JIEKTPOOTPULIATEILHOCTh U BAJIEHTHOCTbD; ONpelesiTh
THUIl XUMUYECKOU CBS3H.
12/7 MeTamnueckass XUMHUYecKas ITo3HAKOMHUTBCSA € MOHSATHEM METAUIMISCKOM CBSI3H, B KAKUX I1. 13.
CBS3b BELIECTBaX BO3MOXKHA JJaHHAsSI CBSI3b; IOHMMATh TEPMHHBI ATOMBI U
HOHBI, 000011IECTBICHNE STIEKTPOHOB; ONPeAesIsITh TUIT XUMUYECKOM
CBSI3H.
13/8 O0001IeHEe U cUCTEMAaTU3 AU IIpuMeHATH NOTyYEeHHbIE 3HaHUS B COOTBETCTBUU C PEIIaeMoit 3a1auei, I1. 7-13.
3HAHUH o TeMe: « ATOMBI PacKpbIBATh CMBICII BAXKHEHIINX U3y4YECHHBIN IOHATUH;
(l)OpMyJ'II/Ip()BaTb HECJIOKHBIC BBIBO/Ibl, HAXOAUTH apIr'yYMCHTBI, IOATBCPIKAAIOIINEC
XUMHUUYCCKUX DJIIEMCHTOB). BBIBO/JI; YME€Tb CUCTEMATU3UPOBATH MOJTYUCHHBIC 3HAHUA,
0000111aTh HX.
14/9 KonrpoJibHasi paGoTa no teme: CHcTeMaTH3HPOBATH M 00001IATH 3HAHUS 110 TEME; CTPOUTH COOOIICHUS I1. 7-13.
KATOMBI XUMHUYECKUX B YCTHOH W MUCEMEHHOH (hopMe; MPUMEHSITH TIOJTYYCHHBIC 3HAHUS IS
3JIEMEHTOBY» 00BSICHEHHUSI BBITTOTHIEMBIX 3a}1aH1/11?1; BBINNOJHATDb TCCTOBBIC 3a1aHUSA
MEPBOrO YPOBHS;
¢opMyupoBaTh NPOCTHIE BBIBObI, HAXOUTH APTYMEHTHI,
MOATBEPKIAIOIIUE BHIBOJT; BBIMOJIHSATH TECTOBBIC 3aJJaHHSI IEPBOTO YPOBHS
10 IPOWJIEHHON TEME.
Pa3znen 3. IIpocthie BemecTBa (6 4acoB).
15/1 AHanus KOHTpOJ'IBHOﬁ pa6OTBI. XapakTepn3oBaTh (U3NICCKUC CBOMICTBA METAJIOB: arperaTHOe COCTOSTHHE, 1. 14.

HpOCTHe BEIIECCTBA — METAJIJIBI.

IUTACTHYHOCTB, OJIECK, KOBKOCTbD, IPOBOJUMOCTD TETLIA H IICKTPUICCTBA;
onpeaesTh I0J0KEHUE METAJUIOB B IEPUOIUUECKON CHCTEME U CTPOSHHE UX
aTOMOB,;

3aKpenuTh MOHATHE METAUTNIECKON CBSI3HM, B KAKMX BEIIECTBaX BO3MOXHA JaHHAS
CBSI3b, AaTOMBI M HOHBI, 0000IIECTBICHUE PJICKTPOHOB.




16/2

HpOCTBIG BCIICCTBA — HCMCTAJLIHL.

OmnpenenasTh MOJI0KEHIE HEMETAIJIOB B IEPHOIMYECKON CHCTEME, CTPOCHHE HX
aTOMOB, (PM3UUECKHE CBOICTBA HEMETAJUIOB, aJUIOTPOIHBIE MOIM(UKAIINT
HEMETAJIJIOB;
XapaKTepu30BaTh GU3NUCCKUE U XMMUICCKHE CBOMCTBA MMPOCTHIX BEIECTB:
KHUCIIOPOJAA U BOAOPOAA;
NnoJ1y4aTh, COOMPATh KUCIOPO ¥ BOAOPO/I;
PacCmo3HABATH OINBITHBIM IyTEM Ta3000pa3HOTO BEIIECTBA: KUCIOPOI, BOJOPOI;
PacKpbIBaTh CMbBICI 3aKOHA ABOTaIpo.

IT. 15.

Il yeTBepTH

17/3

KommuectBo BemntectBa. Moinb.
MomnsipHas Macca.

ﬂaBaTb onpeacJaeHus NOHATUAM: MOJIb, KOJIMUCCTBO BEIIECTBA, MOJIApHAsA Macca,

[IOCTOsIHHAs1 ABOTazpo;

pelaTh 3aJa4M C UCIOJIh30BaHNEM MTOHATHI MOJIb, KOJTHYECTBO BEIICCTRA,
MOJIIpHAs Macca.

COCTABJATH IUIAH PEIICHNUS 3a7a49H (TI0 aTOPUTMY) U pelIaTh e€; COOTHOCHTb
PE3yIBTAT C MOCTABICHHBIMH HEJISIMH H3YICHUS TEMBIL.

IT. 16.

18/4

Mousipabiii 00BEM razos.
Pemienue pacueTHbIX 3a/1a4.

PackpbIBaTh cMbIC] MOJSIPHOTO 00BEMA, OCTOSIHHON ABOTapo, HOPMAaIbHBIE
YCIIOBUSI ITPOTEKAHNUS XUMHYECKOH PeakIvy;

pelaTh 3aa4H ¢ UCIOJIb30BaHUEM ITOHATHH MOJIb, KOJIMYECTBO

BEILECTBA, MOJISIPHBIN 00BbEM; COCTABJIATH IJIaH PEIICHH 3a1a9H (110
ITOPUTMY) U peIaTh e€; pacCKpbIBaTh CMBICI 3aKOHa ABOTaapo.

IT. 17.

19/5

O0001IeHre U CUCTEMAaTU3AIUS
3HaHu# no teme: «IIpocteie
BEILIECTBAY.

IIpuMeHSITH [I0JIy4E€HHBIE 3HaHUSI B COOTBETCTBUU C pEeLIAEMOM 3a1auel,
PacKpbIBaTh CMBICI BRKHEHIINX M3Y4YECHHbIH ITOHATHIH;

¢opMyIUpOBaTH HECIIOKHBIE BBIBOJIbI, HAXOJUTH APTYMEHTHI,
TOATBEPXKIAIOIIIE BEIBOI; YMeTh CHCTEMAaTH3MPOBATh MTOJTyY€HHbIEC 3HAHUS,
0000111aTh UX.

IT. 14-17.

20/6

KonTtpoJuabnasi padora no reme:
«IIpocThie BemecTBay.

CucreMaTH3UpPOBATH H 00001IATh 3HAHUS 10 TEME; CTPOUThH
coO0OIIeHNs B yCTHOH M MUCbMEHHOH (hopMme;
NMPUMeHSITh IT0JTyYeHHbIE 3HAHUS I 00BSICHEHHUS BHITIONHAEMBIX 3a]JaHUH;

I1. 14-17.

BBINOJIHATH TECTOBBIE 33/1aHUS IEPBOTO YPOBHS;

(opMyIHpoOBaTHL NPOCTHIE BEIBO/BI, HAXOAUTH APIYMEHTHI,
MOJATBEPIKIAIOIINE BEIBO/; BBINOJHATH TECTOBBIE 33aHUS IEPBOTO YPOBHS
O MpPOIeHHOH TeMe.

aznen 4. CoequHeHUs] XUHMHYECKHX 3J1eMeHTOB (14 yacoB).

21/1

AHann3 KOHTPOJILHOU PaboTHI.
CreneHb OKUCIECHU.

PackpbIBaTh CMbIC/I IOHATHII: OMHAPHBIE COSTNHEHNS, CTETICHb
OKHCIICHHS, XUMHUUYECKasi HOMEHKJIATYPa; COCTABJIATH (OPMYJIIBI COSTNHEHUI
IO CTETIEHU OKUCIICHUS; ONPeJesiTh CTEIIEHb OKUCIIEHHS 110 TOTOBOM

hopmyie.

IT1. 18.




2212

Baxueiinme kinaccel OMHaApHBIX
COCTUHEHUM.

Hay'-[l/lT[)Cﬂ AaBaThb OoNpeacJCeHUA MOHATUAM 6I/IHaprIC COCONHCHNSA, CTCIICHD
OKHCJIICHUA, XUMHUYICCKaAdA HOMCHKIIATypa,

COCTABJATH (bOpMyJ'ILI 6HHapHLIX COGHI/IHGHI/Iﬁ 10 CTCIICHU

OKHCJICHHS, HA3bIBATh 6I/IHapHI)Ie COCIMHCHHS; BBINIOJHATH paC‘IéTbI

10 XUMHYCCKHM (bOpMleaM.

IT. 19.

23/3

Okcuapl. 3HaYEHUE OKCUIOB B
MIPUPOJIC U KU3HU YEJIOBEKA.

IMo3HakoMuThCA ¢ HanboIee PacIPOCTPAaHEHHBIMH B IPUPOJIE OKCUIAMH:
BOJIa, YITICKHUCIIBIA Ta3, HeTalleHast U3BECTb, a TAKKE C THAPUIAMH:
XJIOPOBOZOPOJI, aMMHUAK, HAIIATBIPHBII CIIUPT, X 3HAYCHUE B IPUPOAE U KU3HU
YeJIOBEeKa; COCTABJIATH (POPMYJIBI OKCHJIOB; HA3bIBATh OKCHUJIBI 110 TOTOBOU
(hopmyite; BBINOJHATH PacyETsl 0 (OPMyJIaM; COOTHOCHTh PE3yIIbTaT C
MOCTABJICHHBIMH LEJSIMUA U3Y4EHHS TEMBI.

IT. 19.

24/4

FI/II[pI/II[H MCTAJIJIOB U JICTYUHUC
BOJAOPOAHBIC COCANHCHUA.

PackpbIBaTh CMBICJI MOHSITHI: THAPU/IBI, JIETYYHE BOJIOPOIHBIE COSIMHEHNS,
BAJICHTHOCTH U CTCIICHU OKHUCJICHUS 3JICMCHTOB B

THAPHIAX; OMHCHIBATH CBOWCTBA HEKOTOPBIX THIPHIIOB;

COCTABJATH (DOPMYJIBI THAPUIOB; HA3BIBATH THAPHIBI 10

roToBOi1 hopmyie.

IT. 19.

25/5

OcHoOBaHus.

PaCKpLIBaTb CMBICJI IOHATHIA: OCHOBaHUs, THAPOKCUI-UOHBI, THAPOKCO-
I'pymna, mejaoiu, HEpacTBOPHUMbIC B BOAC OCHOBAHMSA, U3BCCTKOBAA BOJA,
MPOBOJUTH KaYCCTBCHHBIC PCAKINN HA IICJIOYH,

MO3HAKOMUTBLCH C MHAWKATOpAaMU U UX PEAKIIUAMU B IIEJIOYHOH cpeac;
pacno3HaBaTh OKCIIEPUMEHTAJIbHBIM HyTéM mEI0YHn Cpeau BbIJAHHBIX BCIICCTB;
AHAJIU3UPOBATH 3HAYCHUC HIGHO‘I@ﬁ B 6LITy 1 IPOMBIINIJICHHOCTH.

26/6

Kucnortsl.

Ilo3HaKOMMTBCS ¢ peakie HHANKAaTOPOB HA PACTBOPHI KUCIIOT;

JaBaTh KIACCH(PHUKANNIO KUCJIOT MO HAIMYUIO BOJOPO/A U IO HAJTMUUIO
KHCJIOTHOTO OCTATKa; PACMO3HABATH 3KCIEPHUMEHTAIBHBIM ITyTEM IIENOYH CPEIH
BBIJJAHHBIX BELIECTB; AHAJU3MPOBATH 3HAUEHHE KUCIIOT B OBITY U
MPOMBIIIIEHHOCTH.

2717

Conmu.

PackpbIBaTh cMBIC/I OHSITHI: COJIM, HOMEHKJIATYPa COJIeH, KllacCU(PHKAIIIO
COJIeH, PACTBOPHMBIE COJIM, HEPACTBOPUMBIE U MAaJIOPACTBOPUMEIE;
€OCTaBJIATH GOPMYIIBI COJIEH IO MX HA3BaHUIO M HA3bIBATh HX 10 (hopMyIIe;
aHAJU3MPOBATh 3HAYCHNE HEKOTOPHIX COJIEH B OBITY ¥ IPOMBIIIJICHHOCTH.

I1. 22.

28/8

OcHoBHBIC KJ1aCChbl
HCOPTaHNYCCKUX COGHHHGHHﬁ.

KaaccudumupoBathb o GopMyIie OKCUABI, KHCIOTHI, COJTM K OCHOBAHHS,

JaBaTh Ha3BaHUS BEIIECTBAM Pa3HBIX KJIIACCOB COCTMHEHUI; COCTABISATH
(hopMyJIBI BEIIECTB TI0 X HAa3BAHHUIO;

ONPEEIIATh NPUHAMJIEKHOCTh BEIECTB K ONPEIEIEHHOMY KJlacCy HEOpraHM4eCKUxX

I1. 19-22.

COCIUHECHUM;
MIPOBOIUTD OTIBITHI, MOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA Pa3HbIX KJIACCOB
HEOPTaHUYECKUX COCAMHEHUH.




29/9 Kpucrammnueckue penérku. IMo3HAKOMUTBCS C arperaTHBIMHA COCTOSTHUSIME BEIIECTB (SKUIKOE, TBEPIOE U 1. 23.
AMopbHbIe U KPUCTAJUINYECKHE rasoodpasHoe;
BeIeCTBA. PACKPBIBATH CMBICJ MOHATHI: KPUCTAIITUYCCKAS PEIICTKA, Y3JIbI KPUCTALTHYCCKOM
PEIIETKH, aMOP(HBIC BEIIECTBA, HOHHAS, ATOMHAs, MOJICKYJIIPHAS. U METaJTIMYCCKast
KPHUCTAJUTMYECKUE PEIICTKH;
XapaKTepU30BaTh 3aBUCUMOCTD (PI3MYECKUX CBOIMCTB BEIIECTB OT THMA
KPUCTAJIIMYECKON PELIETKHU.
30/10 | Yucrthie BemecTra U CMECH. IMo3HaKOMMTBCS C IPUPOIHBIME CMECSIMH H CITIOCOOaMHU HX OYUCTKH U Pa3/IeIeHuUs; 1. 24.
Pa3IU4YaTh YHCTOE BEIIECCTBO U CMECH.
31/11 | MaccoBast u 0ObEMHAS TOTU PackpbIBaTh CMbIC/I HOHATHII: PACTBOP, MACCOBAsI 10JIsI pACTBOPEHHOTO BELIECTBA I1. 25.
KOMIIOHEHTOR CMECH. B pacTBOpe, 00BbEMHAs TOJIS BEIIECTBA B CMECH;
pelaTh 3a/1a91 C UCIOJIh30BAHNEM MTOHATHH: MacCOBas A0S JIEMEHTA B
BEIIIECTBE, MACCOBas I0JIsl pACTBOPEHHOTO BEIIIECTBA B pacTBOpE, 00bEMHAS A0S
razoo0pa3HoOro BEMIeCTBa; FOTOBUTH PACTBOPHI C ONPEICICHHON MacCOBOM 0yei
PacTBOPEHHOTO BEIIECTBA.
32/12 HucTpyKTAK mo TB. | IloBTOPHUTE M CO0MI0NATH IIpaBUIIa TEXHUKH O€30M1aCHOCTH; I1. 25.
TMpaxTuyeckas pagora Ne 2. rmaﬂnponan: BMeCTevC YUHUTETIEM CBOITI. JICHCTBUS B COOTBETCTBHH C
MTOCTaBJICHHOH 3a/1a4eil ¥ YCIOBISIMU €€ peasi3aini; onpeaeasaTh el U 3a1a9i
«HPHF?TOB‘HeHHe paCTBOPa caxapa |, cnenosarensckoii JIESITeIbHOCTH; HAXOAHUTh B TEKCTE yueOHMKA HH(DOPMAIHIO
M Pacy€T ero 1o MaccoBoM 1014 B 06 dTanax paboTH;
pacTBope». ONHUCHIBATH XUMHMYECKHI SKCIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO S3bIKA M A3BIKA
XUMUH,
(¢opMyaIHpPOBATH BEIBOIHI ITO pE3yNIETATaM MIPOBEAEHHOTO SKCIICPUMEHTA;
HAYYHUTHCSA FTOTOBUTH PACTBOPHI C ONPEIEIEHHON KOHIICHTpAIMe pacTBOPEHHOTO
caxapa B pacTBOpe.
1l yeTBepTH
33/13 IMoBTOPHBI HHCTPYKTAK IO IIpuMeHATH NOydYeHHbIE 3HAHUS B COOTBETCTBHH C pEIIaeMOM 3ajadue, I1. 18-25.
TB. O606mIcHNE U PacKpBIBATh CMBICJ BaKHEMIIUX U3Yy4YECHHBII MOHITHI;
CHCTeMATH3aINs 3HAHMI [0 TeMe: (¢opMyaIHpOBaATH HECIOKHBIC BRIBOJIBI, HAXOUTH ApPTYMEHTEI,
MOJITBEPIKIAIOIINE BEIBOJ]; YMETh CUCTEMATH3HPOBATH ITOJTyYCHHBIC 3HAHMS,
«COCI[I/IHCHI/ISI XUMHNYCCKUX
0000111aTh HX.
DJIECMECHTOB)).
34/14 KonTpoabHasi padora o teme: CucreMaTH3MPOBATH H 00001IaTH 3HAHUS 110 TEME; CTPOMTH COOOIICHNUS I1.18- 25.

«COG}II/IHCHI/IH XUMHYECKHUX
3JIEMECHTOB».

B YCTHOW M MMCbMEHHOH (h)OpMe; MPUMEHSATH NOIyYeHHbIC 3HAHUS IS
00BSCHEHUS BHITIOJIHAEMBIX 33/1aHHI; BHINOJIHATH TECTOBBIE 3a/IaHHS
MIEPBOTO YPOBHS;

¢opMyupoBaThH POCTHIE BHIBObI, HAXOIUTH APTYMEHTHI,
HOATBEPIKIAIOLINE BHIBO; BBIMOJIHATH TECTOBBIC 3aJaHUS IEPBOTO YPOBHS
0 MpOiiIeHHOM TeMe.

Pa3nen 5. U3menenus, nmpoucxoasiuue ¢ Bemecrsamu (14 yacos).




35/1

AHanu3 KOHTPOJIBHOM pabOTHI.

PaCKleBaTb CMbICJI TOHATHM: JACTUILIANMNA, UIIW IICPETOHKA, BbIIIAPUBAHUEC,
Q)HﬂprOBaHI/Ie, BO3IrOHKa, HJIN CyGHHMaHI/IH, OTCTauBaHUC, HCHTpI/I(i)yFI/IpOBaHI/IC;

duznyeckue SIBICHUSI B XUMUM.

YCTaHaBJIUBATh IPUINHHO-CICACTBEHHBIE CBA3U MEXIY (1)I/I3I/I‘{€CKI/IMI/I
CBOIICTBaMU BEILIECTB U CIIocoOoM pazacicHus CMeCGﬁ; pasjinyaTb XUMHUYCCKUC U
(1)I/I3I/I‘ICCKI/I6 SBJICHUA.

36/2

HucTpykTax mno Thb.
IIpakTHyeckasi padora Ne 3.

«AHAJIN3 MOYBLI U BOAbD».

Ipoao/KATHL yUuThCS padoTaTh C 1a00paTOPHBIM 000PYIOBaHHEM U
HarpeBaTeIbHBIMHI IPUOOpaMU B COOTBETCTBUH C NpaBuiamu Th; onuckiBaTts
NPU3HAKH U YCIOBUS, TIPOMCXOMINX SIBICHUH BO BpeMsl SKCIICPUMEHTA;
TJIAHMPOBATH CBOM JICHCTBUSI B COOTBETCTBHY C TIOCTABJICHHOM 3a/1aueii

W yCJIOBUSIMU €€ peau3alny; onpeaessiTh Le/U U 3312491
HCCIIeIOBATENBCKOM EATeIPHOCTH; HAXOAUTD B TEKCTE YYCOHUKA
nHPOpMALNIO 00 dTarmax padboTH;

ONMMCBHIBATH XMMUYECKHI KCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOT'O S3bIKa U
A3bIKA XUMHUH; aHAJIM3MPOBATH COCTAB ITOYBHI M BOJBL; AeJaTh BHIBOABI Ha
OCHOBE aHalIM3a HaOMIOAEHUH 32 IKCIIEPUMEHTOM.

I1. 26.

37/3

XUMUYECKUE peaxkunm.
XHWMHYECKUE YPABHECHHUS.

PaCKpLIBaTb CMbICJI MOHSATHIi: XUMHYECKas peaknus, XUMHICCKOC YPABHCHHC,
pCaKkusa rop€Hus, 5K30- U SHAOTCPMHUUCCKUE PCAKITUM,

00BACHATH 3aKOH COXpaHCHUA MacCcChl BCHICCTB C TOYKH 3pCHUA

ATOMHOMOJICKYJIAPHOTO YYCHUS;
COCTABJIATDH YPAaBHCHUA XUMUYCCKUX peaxumﬁ Ha OCHOBC 3aKOHa
COXpaHECHHA MaCChl BEIIECTB, KJ'IaCCH(l)P[].[P[pOBaT]) pe€aKkuuu 1o TEIJI0OBOMY

s dexry.

I1. 27, 28.

38/4

PacyéThel Mo XUMHYECKUM
YPaBHEHUSIM.

BbInoaHATH pacy€Thl 10 XUMUYECKIM YPAaBHEHUSIM Ha HAXOXKACHUE KOJIMIECTBA
BEIIIECTBA, MacChl WJIH 00bEMA TIPOTYKTa PEaKI[UH MO KOTUIECTBY, MacCe HIIH
00BEMY HCXOHOTO BEUIECTBA, C UCTIONB30BAHIEM MOHATHS OIS, KOTaa
HCXOJ/IHOE BEILECTBO JaHO B BUE pacTBOpa C 33JIaHHOM MacCcoBOM JoJiei
PacTBOPEHHOTO BEIIECTBA UJIM COJIEPKUT ONPENIETEHHYIO 00 IPUMECEH;
COOTHOCHUTD PE3YJIbTAT C IOCTABJICHHBIMU LEIAMU U3YUCHUA TEMBI.

IT. 29.

39/5

Peakuuu paznoxxeHus.

PackpbIBaTh CMBIC NOHATHI: PEaKIIUU Pa3JIOKEHHSI, CKOPOCTh XUMHUIECKUX
peaxIuii, KaTaau3aTopsl, (HhepMEHTHI;

KJIACCH(PUIMPOBATH PEAKIIUU 10 YUCITY U COCTaBY UCXOIHBIX BEIIECTB U
MIPOAYKTOB PEaKINH;

Ha0JII0AaTh U ONUCHIBATH IPH3HAKY U YCJIOBHS TEUCHHS XUMHUYECKUX PEaKIIUil;
AeaTh BHIBOABI HA OCHOBAHMY aHAJN3a HAOIIOACHUH 32 XUMHUUECKUM
SKCHEPUMEHTOM.




40/6

Peakuuu coennuenuns.

PackpbIBaTh CMBIC MOHATHIA: PEAKIIUU COSAUHEHUS, PEAKLIUH PA3JIOKEHUSI,
obpaTuMbie 1 HEOOPATUMBIE PEAKIIUH, KATATUTHYSCKUE U HEKATATUTHUECKHE
peaKium;

KJIACCH(PUIMPOBATH PEAKIMH 10 YUCIY M COCTABY UCXOIHBIX BEIIECTB U MTPOJTYKTOB
peaKIiy, HAPABJICHHUIO MPOTEKAHUSI XUMUUECKHUX PEAKIHIA YUaCTHIO KaTaIu3aTopa;
HaO0J/II0/1aTh ¥ ONUCHIBATH IPU3HAKHU U YCIOBUS TEUCHHS XUMHYCCKUX PEaKIInii;
AeJIaTh BBIBOJIbI HA OCHOBAaHUH aHAJIM3a HAOIIOICHHIN 32 XUMUYECKUM
9KCIIEPUMEHTOM.

41/7

PeaKHI/II/I 3aMCIICHUA.

PackpbIBaTh CMBICJ MOHATHI: PEAKIMK 3aMEILCHHUS, PSIJ] AKTUBHOCTH METAJJIOB;
KIacCH(UIIMPOBATh PEAKIUH MO YHCIY U COCTaBY UCXOAHBIX BEIIECTB U IIPOTYKTOB

IT. 32.

peaxmuu;

HCHOJIb30BATH JJICKTPOXUMUYECKUH AT HAPSHKEHUH METAJIOB JIJISl OIIpeACTICHHS
BO3MOYKHOCTH MPOTEKAHUSI PEAKIUN MEX]Iy METaJulaMU U BOJIHBIMH PacTBOpPaMH
KHCJIOT U COJICH;

HA0JII01aTh U ONMHUCHIBATH NPU3HAKU U YCIOBUS TCUCHUS XUMHUCCKUX PEaKITHii;
JeJIaTh BbIBOABI HA OCHOBAaHHU aHAIIM3a HAOIOICHHUH 32 XUMUYCCKUM
SKCIICPUMEHTOM.

42/8

Peaxiuu oOMeHa.

PackpbIBaTh CMbIC] IOHATHIA: peakiuy 0OMEHa, peakuy HeHTpanu3aluy,
KJIacCH(HIMPOBATH PEAKIMH 10 YUCITY M COCTaBY MCXOAHBIX BEIIECTB U IIPOTYKTOB
peaximu;

HCI0JIL30BATh TaOIMIy PACTBOPUMOCTH IS OTIPEAENICHHUS BOSMOXKHOCTH

MPOTEKaHUs peakuii 0OMeHa;

Ha0/1101aTh M ONMMCHIBATD IIPU3HAKH M YCJIOBHS TEUCHHUSI XUMHUUECKHUX PEaKIINi;
AenaTh BLIBOABI HA OCHOBAaHUH aHAJIN3a HAOIOACHUI 32 XUMHYECKUM
9KCIIEPUMEHTOM.

IT. 33.

43/9

THUIBl XUMUYECKUX peaKUUi Ha
IIpUMEpPE CBOWCTB BOJIBI.

KnaccudnuupoBaTh XUMHYECKNE PEAKIMN: PEAKIIMN IPUCOCIMHEHHS, PA3TI0KEHHS,
3aMelIeHns 1 0OMeHa Ha IpuMepe CBONCTB BOJBI,

XapaKTepu30BaTh QU3MUECKIE U XMMHUUECKHE CBOWCTBA BOABL;

aHAJU3UPOBATh YCIOBHSA, BIUSIONINE HA X0 PEAKIMil: KaTalIu3aToOpHI,
MHTUOUTOPHI, PEPMEHTHI, TEMIIEpaTypa U JpyTHe.

44/10

CocraBiieHre XUMHUYECKUX
YpaBHEHUN.

3akpenuTh AJITOPUTM COCTABJIEHUS XUMUUECKHUX YPaBHEHUH U
paccTaBiieHre K03()QHUIMEHTOB B XUMUYECKUX PEAKIIHSIX; COOTHOCHTH
PE3YNBTAT C MOCTABICHHBIMU IEISIMHU U3YUCHHSI TEMBI.

I1. 30-34.




45/11 Hucrpykrax no Th. Pa6oTaTth ¢ 1abopaTOpHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU IPUOOpaMH B I1. 30-34.
IpakTHyeckas pagora Ne 4. CcOO0TBETCTBUU ¢ npaBuiamu Th;
«Hab.1100eHus 32 IVIAHUPOBAThH .(')BOI/I JIIEUCTBUS B COOTBETCTBHUU C MIOCTABJIEHHOU 3aaueii
M3MEHeHHsIMH, U YCIOBUSIMHU €€ pefmmaunu; onpeaeasTh LEJIN U 3a7a4U
. HCCIIEIOBATEIIHCKON eI TETFHOCTH;, ONMCHIBATEH (YU3NIECKHE H
HPOUCXOASIIUMH € ropsiinen XUMHWYECKHE SBICHIUS IIPU TOPEHUH CBEYH; HAXOAUTH B TCKCTE yueOHIKA
CBEY0iD. nH(OpManuro 06 >Tanax paGoTsl; padoTaTh B IPYIIIE.
46/12 HNucrpykrax no Th. IIposo/KUTE YUUThCSl PAd0TATh C Ta00PaTOPHBIM 000PYIOBAHHEM U I1. 34-35.
IpakTnueckas padora Ne 5. HarpeBaTeIbHBIMA IPHOOPaMH B COOTBETCTBUH ¢ nipaBuiaMu Th;
P (HpI/BH AKH XHMHAYCCKHX IVIAHUPOBAThH f)BOI/I JIIEUCTBUS B COOTBETCTBHU C MIOCTABJIEHHOU 3aaueii
. U YCIOBUSMM €€ peanu3aluy; onpeaeasiTh LEIU U 3aJa4u
peaxkumii». N
HCCIIEIOBATEIIHCKON IEITETFHOCTH;, OMMCHIBATH (PU3NIECKHE H
XUMHUUYECKHE SIBJICHUS MTPU TOPSHUH CBEYH;, HAXOJMTh B TEKCTE YUeOHHUKA
nHdopmanuio 06 sranax paboTel; padoTaTh B rpyIIe;
Ha0II01aTh MPU3HAKA XUMUYECKUX PEAKIUH U OTUCHIBATh UX C MOMOIIBIO
€CTECTBEHHOTO SI3BIKA U SI3bIKAa XHUMHUH; COCTABJATH XUMUYECKHE
ypaBHEHHUS; (POPMYIUPOBATH BBIBOABI 110 pe3yJIbTaTaM NMPOBEAEHHOTO
IKCIEPUMEHTA.
47/13 | O6001IEHNE U CHCTEMATU3ALINS IIpumeHsITH OJTy4E€HHBIE 3HaHUS B COOTBETCTBUU € peLIaeMOU 3aaueH, 11. 26-34.
3HaHWi 110 Teme: «3MeHeHus, PacKpBIBaTh CMBICI BAXKHEUIIINX W3Y4YECHHBIN MOHATHH;
TMPOUCXOAIINEC C BEICCTBAMM)). ¢opmyIupOBATH HECIIOXKHBIE BBIBOJbI, HAXOUTh APTyMEHTHI,
MOJITBEPKIAOLIUE BBIBOJI; YMeTh CUCTEMAaTU3UPOBATh II0JyUEHHbIE 3HAHUS,
000011aTh HX.
48/14 KonrpoJibHasi paGoTa no teme: CHcTeMaTH3HPOBATH M 00001IATH 3HAHUS 110 TEME; CTPOUTH COOOIICHUS B I1. 34.
«A3MeHeHus, TPOUCXOISILHE C YCTHO! ¥ MUCbMEHHOH (hopMe; MPUMEHSITh MTOTyYeHHbIE 3HAHUS JIJIS
BeLIeCTBAMM. 00BSICHEHS BHITIOTHAEMBIX 33JJaHUI; BBIMOJIHSATH TECTOBBIC 3a/IJaHHS TICPBOTO
YPOBHS;, GOPMYJITUPOBATH TIPOCTHIE BBIBOJIbI, HAXOAUTH apTyMEHTHI,
MOJATBEPKIAIOLIUE BHIBO/I; BHIMOJIHATH TECTOBBIE 3aJJaHHsI IEPBOIO YPOBHS
10 IPOWJIEHHON TEME.
Pa3nen 6. PacrBopenue. PacTtBopbl. Peakninu HOHHOTO 00MeHA U OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBbIE peaknuu (18
4acoB).
49/1 An”anus KOHTpOHBHOﬁ pa6OTI>I. PackpbIiBaTh cMbICJ NOHATHII: PACTBOP, TUAPATHI, MPOLECC PACTBOPEHHUS; I1. 35.

PactBopenue. PactBopumocTb
BEIIIECTB B BOJIE.

MO3HAKOMHUTHCH ¢ (pu3nueckoii Teopueit OcTBanpaa, GU3NKO — XUMUIECKA0H
Teopuei pactBopeHnss MeHeneena;

pa3nauyaTh pa30aBieHHbIE 1 KOHIIGHTPHPOBAHHBIC PACTBOPDI, HACHIICHHBIE,
HEHACHIICHHBIE U TIEPECHIICHHBIE PACTBOPBI.




50/2

DJeKTpoIUTHYECKAs]
M CCOLMALUS.

PaCKleBaTb CMbICJI IOHSITHIA: «OJICKTPOJIUTEDY, KHEIJICKTPOJIUTHID,
«QJICKTPOJIUTUYCCKAA Jucconuanus», «MoOH», KKaTUOH», KaHUOH»;
MO3HAKOMHUTBLCH C MEXaHU3MOM IIponecca SHCKT‘pOHHTI/I‘leCKOﬁ
JAucconuanuu; pas3jiniarb: CUJIIbHBIC U cia0ble QJICKTPOJIUTHI; MOHUMATh
CTCIICHb TUCCOIIMAaIu, €€ XHUMUYECKUI CMBIC]I.

I1. 36.

51/3

OCHOBHBIE IT0JIOKEHUSI TEOPUHU
3JIEKTPOJIUTUYECKON
JMCCOLIMAIUH.

Al-laJ'IPIZH[pOBaT]: OCHOBHBIC ITOJIOXKCHUSA BHCKTPOHI/ITH‘IeCKOﬁ JUCCOIHAIINM,
Knaccnqmunponan, HOHBI Ha MPOCTHIC U CIIOKHBIC, HA KATUOHBI 1 aHWOHBI;
COCTABJIATDH YPABHCHUA BHGKTpOHI/ITH‘{eCKOﬁ Jucconuanuu KucJor,
HICJIO‘ICI\/'I, COHCﬁ; COOTHOCHUTB PE3YJIbTAT C IIOCTABJIICHHBIMHU LEISIMA
H3YYCHHUS TEMBI.

52/4

HNonnsie YpaBHCHHAL.

OOBSCHATH CYIHOCTD MPOLECCa MIEKTPOIUTHICCKON AUCCOIMAIIMU U PEAKIIUI
OHHOI'0 OOMEHa;

aHAJIM3UPOBATH NOHHBIC YPABHEHUS PEAKIIU, PEaKIUK HeUTPATU3AINT, MEXaHU3M
peakiuii HOHHOTO OOMeHa JJIsl CITydaeB, KOTia 00pa3yeTcst 0CaioK, BBIICISIETCS ra3
1 00pa3yeTcs BO/a; COCTABJISATD MOJIHBIC M COKPAICHHBIC HOHHBIC YPaBHCHHS
peakiu 00OMeHa; HadJIIAATh ClIyyan, KOTIa PeaKiid HOHHOTO OOMeHa HE HMEIOT
CMBICII.

IT. 38.

IV yerBepThH

53/5

Kucnotsl, ux xnaccuduxanus u
CBOMCTBA.

XapakTepu30BaTh XUMHUYECKUE CBOMCTBA KUCIIOT C TOUYKH 3PEHHUS] TOPUU
EKTPOTUTHYECKON TUCCOLUALIUH;

3HATH KAYECTBEHHbIC PEAKIIMU Ha KUCIIOTHI ¥ PEaKIHH, TIOATBEPKIAIOIINE HX
crienuduIecKknue CBONCTBA;

COOTHOCHUTD PE3YJIbTAT C IOCTABJICHHBIMHU LIEISIMH U3Y4YEHUSI TEMBI;

pPaMoOTHO Oﬁpa].llaTbCﬂ C B€II€CTBaMU B HOBC@Z[HGBHOﬁ JKHU3HH.

IT. 39.

54/6

OcHoBaHus, UX Ki1accuukaus u
CBOWCTBA.

XapaKTepu3oBaThb XUMUYECKUEC CBOMCTBA OCHOBaHHﬁ;

KﬂaCCl/l(l)l/ll[l/lI)OBaT]) OCHOBAHUA 11O KUCJIIOTHOCTHU U paCTBOPUMOCTH,

3HATh PCAKIINU Pa3IOKCHUA HEPACTBOPUMBIX OCHOBaAHUHU U peaKkuru ¢ KUCIOTHBIMU
OKCHugaMu HIGHOqCﬁ;

rpamoTHo oﬁpamaTLCﬂ C BEILIECTBAMHU B MIOBCEHEBHOM KU3HU; YMETh
HAa3bIBATh OCHOBAaHMU PA3JIMYHBIX METAJIJIOB.

IT. 40.

55/7

Oxkcupl, uX KIaccupuKamus u
CBOMCTBA.

KnaccupuuupoBaTh OKCHIBI Ha COJICOOpa3yIOIIne U HECOIe00pasyoIre, OKCHIbI
KHCJIOTHBIC, OCHOBHBIC U MECPEXOTHBIC,

rpaMmoOTHO Oﬁpa].l[aTbCﬂ C BEIIIECTBAMH B IIOBCEIHEBHOM KN3HHU, HA3bIBATh
OKCHUbl U COCTABJIATH (1)0pMyJ'H;I OKCHUAO0B, UCXOIs U3 UX HA3BAHUA.

I1. 41.




56/8 Comu, ux Knaccnq)HKaum u XapakTepu3oBaTh CBOWCTBA COJICH, C TOUKH 3pEHUS TEOPUH IEKTPOITUTHIECKOM 1. 42.
CBOMCTBA. AHCCOLHMATIHH,
TPaMOTHO 00pPAIIATHCS C BENIECTBAMH B TOBCEIHEBHOM KI3HI; 3HATH
NMpaBUJIa HOMEHKJIATYPHI COJICH COOTBETCTBYIOUIIX KUCIIOT.
57/9 TeneTnueckast CBSI3b MEXTY PackpbIBaTh cMBbICJ TEHETUUECKON CBSI3U MEXKIY KJ1acCaMU HEOPTaHUYECKUX 1. 43.
KJIacCaMHd HEOPTraHUYEeCKHUX COCTTMHEHHIH; 3
COCTHHEHHIA. OCYILIECTBJATH IIETTOYKN TCHETHUECKOM CBSI3H IO METAJIaM H Heiv[eTannaM; )
COCTABJIATH XMMUYCCKHAE YPABHEHHUS B COOTBETCTBHH C IETTOYKOM IT0 TeHETHYECKOM
CBSI3U.
58/10 Hucrpykrax no Th. Ipomo/xutrs yuyuThes PpadoTtaTh ¢ Ja0OpaTOpHBEIM  00OpyHOBaHWEM U I1. 37, 38.
IpakTHyeckas paéora Ne 6. HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUH C TpaBmwiaMu Thb;
TUIAHHPOBATH BMECTE C YUUTEIEM CBOU JICHCTBUSA B COOTBETCTBHH C
«HoHHBIE peakum». N . R
MOCTABJICHHOM 3a/1a4ei ¥ YCIOBHSIMU €€ peas3aiiui; OnpeaeasaTh [eIH U 3a1a4u
HCCIIEIOBATEIIHCKON IEATEIIFHOCTH; HAXOAUTh B TEKCTE YICOHUKA HHPOPMALIUIO
00 3Tamnax paboThl; padoTaTh B IPYIIIC;
HA0JII01aTh 32 CBOHCTBAMH BEIISCTB W MPOHUCXOIAIINX C HAMH SBICHUM,
COCTABJATH MOJICKYJUIpHBIE W HWOHHBIC XHMHYECKHE ypaBHCHUS;
¢opMyaupoBaTh BBIBOABI 110 PE3YIbTATaAM IPOBEAEHHOTO IKCIICPIMEHTA.
59/11 Hucrpykrax no Th. [pomosxutrs yuyduThCd PpadoTaTh ¢ 7a0OpaTOpPHEIM  00OpYHOBaHWEM U I1. 39-42.

IIpakTnueckas padora Ne 7.
«Ycl10BUA TeYeHHUS
XHMHYECKHX PeaKIui MEexXKIy
PACTBOPAMH YJICKTPOJIUTOB 10
KOHIIa».

HarpeBaTeIbHBIMU IPUOOPaMH B COOTBETCTBHU ¢ npaBuiaMu Th;

MJIAHHPOBATH BMECTE C YYUTEIIEM CBOU JCHCTBHS B COOTBETCTBUH C
MIOCTaBIICHHOM 3a/1adell M YCIOBHAMHU €€ pean3alii; ONpeaeasiTh LelH U 331a91
HCCIIeIOBATENBCKOM ACSATEIILHOCTH; HAXOAUTD B TEKCTEe y4eOHNKA HH(POPMALIUIO
00 3Tamax paboThl; padoTaTh B IPYIIIE;

MOHMMATH 10 XUMUYECKOW PEeaKlny, KOT1a OHa UIET O KOHIA M KOT/Ia OHA He
MPOUCXOJIUT;

TMOBTOPUTH HOHHBIE YPaBHEHHS PEAKI[HMii, MEXaHNU3M PEeaKLMii HOHHOTO OOMeHa st
Clly4aeB, KOraa o0pasyeTcs 0CaoK, BbLIesIeTcs ra3 U 00pa3yeTcs BoJa;
NMO3HAKOMHUTBCS C YCIIOBUSIMH T€UEHHS pPeaKkIMii HOHHOTO 00MEHa;

Pa3IMyYaTh KATHOHBI M aHHOHBI. HAGJII0IATh 332 CBOWCTBAMH BELIECTB U
MPOUCXOJAIINX C HUMH SIBIICHUI;

(opmypoBaTh BEIBOJIBI IO PE3YJIbTATAM MPOBENEHHOTO YKCIIEPUMEHTA.




60/12 Hucrpykrax no Th. [IpoaokuTh y4YuThCSl padoTaTth C JIabOpaTOpHBIM  OOOPYIOBaHHEM U 11. 40-42.
IpakTnueckas pa6ora Ne 8. HarpeBaTeIbHBIMHI IPUOOpPaMHU B COOTBETCTBHH C npaBuiaMu Th;
«CBOWCTBA KHCIOT, OCHOBAHMI, HJIaHI/IE)OBaTb BMecCTe c"queneM CBOM JICHCTBUSI B COOTBETCTBUHM C TIOCTABICHHON
. 3a7adeil ¥ yCIOBHAMU €€ peann3aliim;
OKCHIIOB H COTEH. HAXOJMTh B TeKCcTe yueOHNKa HH(OpMaLHo 00 Tanax padoTshl;
JEeMOHCTPUPOBATH XUMUYECKHE CBOMCTBA KUCIIOT, COJIEH U OCHOBAaHUI 110
XMMHYECKOH peakIyu, KOraa OHa HAET O KOHIIA ¥ KOTAa OHa He
MIPOUCXOJIUT; MO3HAKOMHUTLCS C YCIOBUSIMU TEUSHHS PEaKIUi HOHHOTO
oOMeHa; pa3IM4aTh KaTHOHBI U aHHOHBI. HAOJIIOAATH 32 CBOWCTBAMHU
BEIIECTB ¥ MIPOUCXOSIINX C HUIMHU SIBICHNH; (pOPMYJIMPOBATH BEIBOBI 11O
pe3ynbTaTtaM NpOBEIEHHOTO SKCIIEPUMEHTa; padoTaTh B TPYIIIE.
61/13 OKHUCIIUTEIEHOBOCCTAHOBUTEILHEIE | PackpoiBaTh cMbica nousitusaMm: OBP, BoccTaHOBHUTEIH, OKUCIUTENb, TIPOIECCHI I1. 25.
PeaKIuH. OKHCJICHHS 1 BOCCTaHOBJICHHS,;
onpeaeasTh OKHCIUTEIb H BOCCTAHOBUTENb; COCTABIATh YPaBHEHUS
OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKINi; M3YYHTh MEXaHNU3M
JIEKTPOHHOTO OayaHca, Kak CPEeICTBO paccTaBiIeHus KO3 dUIIeHTOB B
XMMHYECKHUX PEaKnusX.
62/14 Hucrpykrax no Th. [popokure yuuThess padoTaTh C  JTa0OPATOPHBIM OOOPYINOBaHHEM U I1. 25.
IpaxTHyeckas pa6ora Ne 9. HarpeBaTeIbHBIMHI IPHOOpPaMHU B COOTBETCTBHH C npaBmiaaMu Th;
«Pellenne YKCIIePHMEHTATBHBIX l'lJIaHI/IE)OBaTB BMeECTe c"queneM CBOH JIIICTBUS B COOTBETCTBHH C [TOCTaBICHHON
3a7a4eil ¥ yCIOBHAMU €€ pean3alim;
3aaat. HAXOJIUTh B TEKCTe yueOHNKa HH(pOopMaIuio 06 3tanax paboTsl,
TIOHUMATD , YTO 3HAYUT HKCIIEPUMEHTAIILHBIC 331a4H;
ONMCBHIBATh XUMUYECKUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO S3BIKA U
SI3bIKa XMMUW; (POPMYJIHPOBATH BHIBOJIBI 10 pE3YJIbTaTaM MPOBEIEHHOTO
9KCIEPUMEHTA.
63/15 O000I11IEHNE U CUCTEMATHU3AIUS IIpuMeHATH NIOJTy4YeHHbIE 3HAHKS B COOTBETCTBUU C pelIaeMo 3a1auei, I1. 25.
3HaHM# 110 Teme: «PacTBOpeHue. PacKpbIBaTh CMBICH BRXKHEHIIINX M3YUECHHBIH TTOHATHI;
Pacteopumocts. CBoiicTsa (opMyIHpOBATH HECIIOKHBIE BHIBOJIBI, HAXOAUTH apI'yMEHTHI,
MOJITBEPKNAIOIINE BEIBOJ; YMETh CUCTEMAaTH3HPOBATh I10JIyYE€HHbBIE 3HAHMUS,
PacTBOPOB SJICKTPOJIUTOB). 0606MWATD HX.
64/16 [ToaroroBka K KOHTPOIBHOM IIpuMeHsATH I0TyYEHHBIE 3HAHUS B COOTBETCTBUH C PEIIACMOM 3a1a4cH, I1. 25.

pabore.

PacKphIBaTh CMBICT BaXKHEHIIUX M3YUYEHHBIN MOHITHI;
¢opmypoBaTh HECIIOXKHBIE BBIBOJIbI, HAXOAUTh apTYMEHTHI,

MOJITBEPIKIAIOIIUE BHIBOI, YMETh CHCTEMATH3UPOBATH MOJYYESHHbBIC 3HAHUS,
00001aTh uX.




65/17 | UtoroBasi KOHTpO/IbLHAsI paGoTa.

CucTeMaTH3UPOBATHL M 00001ATH 3HAHKS 110 KYPCY HEOPTaHMUYCSCKOW XUMHH 8
KJacca;

CTPOUTH COOOIICHHUS B YCTHOM U MUCbMEHHOW (hopMe; MPUMEHSTh
MOJTy4eHHbIC 3HAHUSI U151 OOBSICHEHHS BBHITIOJIHACMBIX 33[aHU;

BBINOJIHATH TCCTOBBIC 3aJIaHUSI [IEPBOTO YPOBHS;

(opMyTHpPOBATH MIPOCTHIC BBIBOJIBI, HAXOAUThH APTYMEHTHI, TOTBEPIKIAIOIINE
BBIBOJI;

BBINOJIHATH TECTOBBIC 331aHUS [IEPBOTO YPOBHSI IO KYPCY HEOPTaHUIECKOW XUMUHU
8 xacca.

66/18 | AHaau3 KOHTPOJILHON pabOTHI.
HtoroBeiit ypok.

IoBTOPUTH M 0000 UTH KIACCUPHUKAINIO XUMHUIECKUX SJIEMEHTOB, CTPOSHHE FX
aTOMOB, THIIBI XUMHYECKHX CBA3CH, XHMHYECKHE CBOHCTBA HEKOTOPHIX BELIECTB.

I1. 25.

PesepBHOe Bpems — 2 gaca.

Hmozo 3a yueodnwit 200:

* KoHTpoubHbIX padoT —5
= JIpakTHyeckux pador - 9
= JlaGopaTopHBIX OnbITOB — 40




Kanenoapno-memamuueckoe ninanupoeanue no xumuu, 9 Knacc
(2 uaca 6 neoento, ecezo 68 uacos), YMK O.C. I'abpuenana, H.I'. Ocmpoymosa, C.A. Chaokoesa.

Neni/n

Tema

XapakTepucTHKAa OCHOBHBIX BH/IOB eSITeJIbHOCTH YYyaluxcs (Ha
YPOBHE YUeOHBIX J1eiicTBHI)

JlaTa

/3

| yeTBepTH

Pa3nen 1. O600menue 3HaHuii mo Kypcy 8 kiacca. Xumudeckue peakuuu (5 yacos).

1/1

BBoanbiii uHCcTpyKTa:xk mo Thb.
Knaccudukanus HeopraHMyecKux
BEILECTB U UX HOMEHKJIATypa.

IIpoxonxaror popMupoBaTL YMEHUS:

3a/1aBaTh BOIIPOCHI; BCTYNATh B JUAJIOT; XaPAKTEPU30BaTh OKCHUJIbI,

THIPOKCHABI (OCHOBAHMS, aM(OTEPHBIE THAPOKCH/IBI, KHCIOPOACOAEPIKAIIIE
KHCJIOTBI) U COJIH IO TIJIaHy: COCTaB, COCOOBI 00pa30BaHMs Ha3BaHUH.
XapaKkTepHbIE CBOMCTBA U I1OJIyYCHHUE;

KJIacCH(PMIMPOBATH OKCHIBI, THIPOKCHIBI (OCHOBAaHUS, aM(OTEPHBIE THAPOKCHIB,
KHCJIOPOACOIeprKalie KUCIOTHI) U COJIM IO PAa3IMUHBIM IpU3HAKaM;
NOATBEPKAATh XapaKTEPUCTUKY OTIEJIbHBIX IPEACTaBUTEIIEH KIIAaCCOB
HEOPraHM4ECKHX BEIECTB YPABHEHUSIMH COOTBETCTBYIOIINX PEAKLINM;
PACKPBIBATh FEHETHUECKYIO CBA3b MEWKIY KIIACCAMU HEOPTAHMUYECKUX COEIUHEHHI

2,3/2,3

Knaccudukanms XUMHYECKHUX
peaxIuii Mo pa3HbIM OCHOBAHHMSIM.

PackpbIBaTh ¢MbICJ NOHATHAM: XUMHYECKAs PEAKINs, PEAKIIUH — COeIUHEHHUS,
pasiioxeHust, 0OMeHa, 3aMeIIeHNs, peaKIny HeUTpann3ayH, 3K30- 1
SHIOTEPMUYECKHE PEaKIiH, peaKkuy oOpaTuMble U HeoOpaTumsele peakiu, OBP,
TOMOTEHHBIE ¥ TeTEPOTEHHbIE PEaKINH, KaTATUTHIECKUE U HEKaTaIUTHIECKHE
peaxmuu, TemIoBoi A3 HeKT XMMUIECKOI peakiuy;

XapaKTepU30BaTh XUMHUIECKUE PEAKIIMH 1O Pa3HbIM IIPU3HAKAM;

COCTABJIATH MOJICKYJISIPHBIE, ITOJIHBIE Y COKPALIEHHBIE HOHHBIE YPAaBHEHHUS;
onpeaeasaTh OKUCIUTEIh U BOCCTAHOBUTEIb, IPOIIECCHI OKUCIEHHUS U
BOCCTAaHOBIIEHHS;

Ha0JII0AaTh M ONUCHIBATH PEAKIINU MEX/Y BEIIECTBAMH C IIOMOIIBIO ECTECTBEHHOTO
(pycckoro s3bIKa) U sI3bIKa XUMUH.

IT. 2.




414

[ToHsATHE O CKOPOCTU XUMUYECKUX
peaKIui.

JaBaThb onpejienieHre MOHATHIO CKOPOCTh XMMHUYECKOH peaKIui;

00BACHATH C IPUBEACHIEM ITPUMEPOB BIIMSIHUSI HEKOTOPBIX (PAaKTOPOB HA CKOPOCTh
XUMUYECKHX PEaKLN;

Ha0./1101aTh 1 ONMCBHIBATH PEAKIIH MEXIY BEIIECTBAMH C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO) SI3bIKA U A3bIKA XHMUH,

MPOBOJAUTD OIIBITHI, IOATBEPKAAIINE 3aBUCUMOCTE CKOPOCTH XHUMUYIECKOMN
pCaKkuun OT pa3IMYHbIX q)aKTOpOB.

IT. 3.

5/5

Bxoanast KOHTpoJIbHasi padoTa.

CucreMaTH3MPOBAaTh M 000011aTh 3HAHKS 110 TEME; CTPOMTh COOOIICHNS

B YCTHOU M MMCbMEHHOH (hopMe; MPHUMEHSTh MOTyUYeHHbIC 3HAHUS IS
0OBSICHEHUS BBINOJIHAEMBIX 3a/1aHUH; BBINOJHATEL TECTOBBIC 331aHUS

MIEPBOTO YPOBHS;

(hopmyIMpOBATH IPOCTHIE BEIBOIBI, HAXOANTH APTYMEHTBI, TOITBEP>KAAIOIIHIE

BBIBOJI;

CaMOCTOATEJIbHO NPUMEHATDH 3HAHUA, ITOJTYYCHHBIC TP U3YYECHUHN TEMBI, TIPHU

BBITIOJTHEHUH JTa0OPATOPHBIX padoT.

IT. 3.

Pa3nen 1. Xumu4yeckue peakuuu B pactsopax. (10 yacos).

6/1

AHaM3 KOHTPOJIBHON pabOTHI.

QHCKTPOHI/ITI/IIICCKaH JAUCCoranus.

PaCKplxlBaTb CMBICJI MOHSITHM: «BJICKTPOJIUTEBD?, «HEQJICKTPOJIUTBD,
«QJICKTPOJIUTUYICCKAA AUCcoualus», «KMOH», KKATUOH», KaHUOH»;

00BSICHATD CYIIHOCTD mpouecca 3J'IeKTpOJ'IHTPI‘IeCKOﬁ Jucconranuu 1

peaKuHﬁ HOHHOI'O O6MeHa; pa3jan4yaTrb: CWIbBHBIC U cnalbie DJICKTPOJIUTBI;

NMOHUMATD CTCIICHb JUCCOIIHAIINH, €€ XHUMUYECKUN CMBIC]I.

IT. 4.

712

OCHOBHBIC TTOJI0KEHHS TCOpHUU
BHGKTpOHHTH‘ICCKOﬁ JUCCoanmn

(T3/0).

AHATW3UPOBATH OCHOBHBIC TOJ0KEHUS JICKTPOIUTHICCKOH TUCCOIHAIINY;
KJIaccu(pUUUPOBATH UOHBI HAa MIPOCTHIE U CIOXKHBIE, KATUOHBI U aHUOHBI;
XapaKTepU30BaTh MEXaHW3M PEaKIi TUCCOIMAIIAN JIJISl CUIIBHBIX U CITA0BIX
3JIEKTPOJIUTOB, KUCIIOT, COJICH H IIEIOYEH U X BOJHBIX PACTBOPOB.

IL. 5.

8/3

XUMHYECKHE CBOMCTBA KUCIOT KaK
AIEKTPOJIUTOB.

HN3yunTh XUMHUECKHE CBOMCTBA KUCJIOT C TOUYKHU 3PEHUS TOPUH SJIEKTPOTUTHIECKOMN
JTUCCOIUAIINH;

NMPOBOIMTH PEAKLINH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAaB KUCIIOT;
COCTABJSATH TIOJIHBIE W COKpAICHHbIE HWOHHBIE YpaBHEHWS peaKIuu OOMEHa;

OIIPEeACJATh BO3MOXHOCTH NPOTCKAHUA peaKL[I/Iﬁ HOHHOI'O O6MeHa; BBITIOJIHATH
BadaHus I10 06pa311y, 3apaHee NPUTOTOBJICHHOMY YUUTCIICM.

IT. 6.

9/4

XUMHYECKHE CBOMCTBA KUCIOT KaK
AIEKTPOIIUTOB.

XapaKTemeBaTb XHMHYECKHE CBOMCTBA KHCIIOT C TOUKHU 3pC€HUA TOpHUHU
BHGKTPOHPITI/I‘leCKOﬁ Jucconuranuu,
MPOBOAUTD PCAKIINU, ITOATBEPKIAIOIINC KauyeCTBEHHBIN COCTaB KHUCJIOT,

COCTABJISITH [OJIHBIC U COKPAIICHHbIC HOHHBIC YPABHEHMUS PEaKLIUK 00MEHa;

olpeneSsiTh BO3MOKHOCTh POTEKAHUS PEAKI[Hii HOHHOTO 0OMEHa.

IT. 6.




10/5

XMMHUYECKHE CBOMCTBA OCHOBAHUN
Kak 3JIEKTPOJIUTOB.

XapakTepu30BaTh XUMIUECKIX CBOMCTB OCHOBaHHM, KIIACCHU(PHUKAIINIO OCHOBAHHH
10 KUCJIOTHOCTH U PaCTBOPHMOCTH;

00BACHATH PEAKIINH PA3JIOKEHUS] HEPACTBOPUMBIX OCHOBAHUH U PEaKINU

C KHCJIOTHBIMH OKCHIAMH IIET04Ye; Ha3bIBATh OCHOBAHMS Pa3INIHBIX

METaJUIOB;

MPOBOANTH PEAKIINH, ITOITBEPIKAAOIIIE KAUeCTBCHHEII COCTaB HEPaCTBOPHMBIX
DCHOBaHMH U IIEJIOYEH;

COCTABJSATH TIIOJIHBIE ¥ COKpAICHHbIE HOHHBIC YPAaBHEHUS peakiMu OOMEHa;
onpeeasTh BO3MOKHOCTh IPOTEKAHUS PeaKlIUii HOHHOTO OOMEHa.

IT. 7.

11/6

XMMHYECKHE CBOIICTBA COJIEN KaK
AIEKTPOJIUTOB.

XapakTepu30BaTh CBOKWCTBA COJICH, C TOUKH 3pEHUS TEOPUU JIEKTPOIUTHYECKON
JIVICCOLTMAITNM;

HA3bIBATh COJIM COOTBETCTBYIOUIUX KUCIIOT;

COCTABJIATH MOJHBIC U COKPAIICHHBIE HOHHBIC YPaBHEHUS PEAKIN 0OMEHa,;

NMPOBOANTL PEAKINH, TOATBEP)KIAIOIINE KaueCTBEHHBIN COCTAaB KHUCIIOT;
pIIpe/ieJIsiTh BO3MOXKHOCTD IIPOTEKaHHS PeaKLNii HOHHOTO 0OMEHa; BHINOJIHATH
BaJaHus 1o 00pasily, 3apaHee MPUTOTOBICHHOMY YUHUTEIeM.  NMOHHMATh
CYIIHOCTH COKPAIIEHHBIX HOHHBIX YPABHEHUI.

IT. 8.

12/7

[TousiTHE O TMAPOIIU3E COJIEH.

YcTaHaBJIMBATH 3aBUCHMOCTH MEX/Y COCTABOM COJTH U XapaKTepOM €€ THIpOIIn3a;
RHAH3HPOBATE CpEly PACTBOPA CONH C MOMOIIBIO HHJKATOPOE;

IT. 9.

BBISIBJISITh [IPU3HAKH, CBHJCTEILCTBYIONIHE O MPOTEKAHHH XUMHUYECKOI peakiuu
BBIMOJTHEHHH XUMHYCCKOTO OIBITA; MPOTHO3HPOBATH THII THAPOJIH3a COJM HA OCHOBE
aHanmm3a e€ (OpMYyIIbI.




13/8

Hucrpykrax no Th.
IIpakTnyeckas padora Nel.
«PemreHne IKCNIEPUMEHTAIbHBIX
3ajad4 1o remMe
«JIEKTPOJINTHYECKOI
AUCCOLHALMI.

IIpoaoaKuTh yYUTHCS padoTaTh C 1a00paTOPHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIMH IPUOOPaMU;

co0JII0AATH TIPAaBWIAMHU TEXHUKH 0€3011acHOCTH;

ONMHUCHIBATH XUMUYECKUN SKCIICPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOT0)
SI3BIKA U SI3bIKA XUMUH;

IJIAHKPOBATH BMECTE C YUUTENIEM CBOU JICUCTBUS B COOTBETCTBUH C [TOCTABICHHOMN
3aJa4ueil 1 yCIOBUSIMU € pealn3aini;

HAXOIHTh B TEKCTE yucOHMKA HHOpMAIHIO 00 3Tanax padoTel, GOpPMYJIHPOBATH
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO SKCIICPUMCHTA; OPraHW30BATh YUCOHOC
B3aUMO/ICHICTBHE B TPYIIIIE.

MPOBOANTH XUMUYCCKHE OMBITHI IO TeME « DICKTPOIUTHYCCKAS TUCCOUAIISD H
COCTABJISATH YPABHCHUS PEAKIUil, XapaKTePU3YIOIIX XUMHUCCKUE CBOMCTRA
Ppa3HbIX COCHHHCHHﬁ; MOJICKYJISAPHBIC, ITOJIHBIC 1 COKpaIJ_[éHHI)IC HOHHBIC
YpaBHEHHsI PEAKIHii C y4aCTHEM 3JIEKTPOIUTOB; HAYYMTHCS PEIIaTh

9KCIIEPUMEHTAIbHBIC 33/1a41; HA0JII0AATh U ONMUChIBATH XUMUICCKUH
9KCIEPUMEHT.

I1. 6-8.

14/9

O000I11IeHNE U CUCTEMATHU3AIUS
3HAHUH I10 TeMe « XHUMHUUYECKHE
peaKIuu B pacTBopax
DIIEKTPOJIUTOBY.

IIpuMeHsTh ONTy4YEHHBIE 3HAHUS B COOTBETCTBUU C pEIIaeMOH 3aaueil,
PacKpbIBATh CMBICII BAXKHEHIINX U3y4YECHHBIN OHATUH;

(opMyIHpOBaTH HECIIOKHBIE BEIBOJBI, HAXOIUTh APTYMEHTBI, IOATBEPKAAIOLINE
BBIBOJL;

yMeThb CHCTEMaTH3UPOBATh MTOJTyUYeHHbIE 3HAHU, 00001aTh UX;

COCTABJSAThL YPABHEHUS PEAKLIMN, XapaKTEPU3YIOLUX XUMUYECKUE CBOIICTBA
KHCJIOT, COJIEH M OCHOBAHUH; YPaBHEHMSI JJIEKTPOJIUTUUECKON IUCCOLIMALINY;
MOJIEKYJISIPHBIE, ITOJIHBIE U COKPALIEHHBIE HOHHBIE YPABHEHUS PEAKIUN C y4aCTHEM
3JEKTPOIHUTOB.

I1. 4-9.

15/10

KonTpoJsbHnasi padora no reme
«XHMHYeCKHe peakum B
PAcCTBOPAX 3JIEKTPOJTUTOB.

CucreMaTH3MPOBATH H 000011aTH 3HAHKS 110 TEME; CTPOMTD COOOIICHNUS

B YCTHOH M MMCbMEHHOH ()OopMe; MPUMEHSATD MOTyUYeHHBIE 3HAHUS IS
0OBSICHEHUS BBITIOJTHACMBIX 3a/1aHHUH; BBINOJHATH TECTOBBIC 331aHU

HEPBOT0 YPOBHS;

(hopmyaupoBaTh IPOCTHIE BEIBO/IBI, HAXOANTH apTyMEHTEI, ITOITBEP>KAAI0IINE
BBIBOJI;

CaMOCTOSITEIbHO PUMEHSATh 3HAHUS, I0JTydYeHHBIE ITPH H3YICHUH TEMBI,
IIPY BBHITTOJTHEHUH JTA00PATOPHBIX Pa0OT; BHIMOJIHATH TECTOBBIC 3a/IaHUS
HEPBOT0 YPOBHS 110 NPONHJEHHOM TEMeE.

I1.4-9.

Pasnen 3. Hemetanjibl 1 X coeuHeHust. (25 yacos).

16/1

AHaIn3 KOHTPOJIBLHOU paboTHI.
OO0m1as XxapakTeprucTruKa

PaCKpblBaTb CMBICJI MOHSITHH : HEMETAJIIBI, TaJIOTCHBI, AJITTIOTPOITHBIC
BUAONU3MCHCHUS,
XapaKTepu30BaATh XUMUYCCKUEC DJIEMECHTBI-HEMETAJIJIBI: CTPOCHHUE, (1)I/I3I/I‘I€CKI/I€ u

IT. 10.




HEMCTAJIJIOB.

XUMHUYECKHE CBOIICTBa HEMETAJUIOB,

COCTABJSATH HAa3BaHUS COEIMHEHUH HEMETAJIIOB 110 (opMyJie U UX (POPMYJIBI 10
Ha3BaHUIO;

00BSICHATH 3aBUCHMOCTH CBOMCTB (HJIH MPEICKA3bIBATh CBONCTBA) XUMHUECKUX
AIIEMEHTOB-HeMeTauIoB oT rmonokerns [ICXD J[.1. MenneneeBa; ycTaHaBJINBATH
MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXy CTPOCHUEM aTOMa, XUMUUECKOH CBA3BIO,
TUIIOM KPUCTAJUTMYECKOHN peIIETKN HEMETAJUIOB U UX COSUHEHUH, ux
(hM3MIECKUMHU CBOMCTBAMH.

Il yeTBepTHL

17/2

OO011ast XapaKTepUCTUKA YIEMEHTOB
VIIA-rpynnsl — rajoreHos.

XapakTepu3oBaTh CTpPOCHHE, GU3MUECKAE U XUMHUYECKHAE CBOWCTBA, TOJNyYEHUE U
MPUMEHEHHE TaJIOTCHOB B IUIaHE O0IIEro, 0COOEHHOTO ¥ €ANHIYHOTO;

00BACHATH (PU3NIECKUH CMBICII AaTOMHOTO (TIOPSIIKOBOT0) HOMEPA rajloreHa;

00BSCHATH 3aBHCHMOCTh CBOMCTB (MJIM IIPE/ICKA3bIBATh CBOMCTBA) TaJIOTEHOB OT

nonoxxenus [ICXO JI.U. Menneneena;
COCTABJISATH YPABHEHUS PEAKIINA, XapaKTEPU3YIOUTUX XUMUUECKUE CBOICTBA
TraJIOr€HOB;

BBINOJIHATH PacyEThI 10 XUMHIECKUM (OPMYJIaM U ypaBHEHHSIM PEAKINH ¢
y4acTHeM T'aJOIreHOB;
HayunThbes XxapakTepH30BaTh OJMyYSHHUE FaJIOTCHOB B

MIPOMBIIIJICHHOCTH 3JIEKTPOIM30M PACIIaBOB M PACTBOPOB COJIEH;
XapaKTepU30BaTh OMOJIOTHYECKOE 3HAYCHHE IaJIOTCHOB;

COCTABJIATH YPAaBHEHUS PEAKINH, XapaKTePHU3YIOIINX CIIOCOOBI IOy YeHUS
TaJlOreHOB B MPOMBIIUIEHHOCTH U B 1a0OPaTOPHHU.

IT. 11.

18/3

CoennHeHne rajJoreHos.

XapakTepu3oBaTh CTpOCHUE, PU3HMUECKUE U XUMUYECKHE CBOWCTBA COEAMHEHUN
raJIOTeHOB,

COCTABJSATH Ha3BaHUS COCIMHEHUI TaJIOTCHOB 10 (hopMyJie U UX POPMYIIBI IO
Ha3BaHMIO;

00BSICHATH 3aBUCHMOCTB CBOICTB (MJIM TIPE/ICKa3bIBAaTh CBOWCTBA) COSINHEHUN
rajoreHoB ot nosoxenus [ICXD JI.M. Mennencena;

COCTABJISATH YPABHEHUS PEAKLINN, XapaKTePU3YIOLUIMX XUMUYECKUE CBOIICTBA
COCIUHEHUM raJIOTCHOB;

BBINOJIHATH PAacyYETHI 110 XUMUYECKUM (POPMYJIaM 1 ypaBHEHHUSM peakuuii ¢

ydacTuem COG)_II/IHCHI/Iﬁ TaJIOTCHOB.

IT. 12.




19/4

HNucrpykrax nmo Th.
IIpakTuyeckas padora Ne2.
«H/3y4eHne CBOICTB COJISTHOM
KHCJIO0ThD).

IIpoaoaKuTh yYUTHCS padoTaTh C 1a00paTOPHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIME IPUOOPaMU;

co0JII0AATH TIPABIJIAMH TEXHUKH 0€30MIaCHOCTH;

IJIAHKPOBATH BMECTE C YUUTENIEM CBOU JICUCTBHS B COOTBETCTBUH C ITOCTABICHHOMN
3a7a4yell M yCIOBHSMHU €€ pean3alii;

HAXOIMTh B TEKCTE YUeOHNKA HHPOPMALHIO 00 ITanax paboTsl; OPraHu30BaTh
yueOHOe B3auMO/IeiiCTBHE B TPYIIIE;

HAYYHUThCS KCIIEPUMEHTAIBLHO HCCIIEI0BATH CBOMCTBA COJISIHOW KHCIIOTHI M €€
CoJIeH, peraTh SKCIIepUMEHTaJIbHBIE 33124 10 TeMe «ColsiHasE KUCI0Tay;

IT. 1112.

Ha0/1101aTh 3a CBOMCTBAMMU COJITHOM KUCIIOTHI U SIBJCHUSAMM, IPOUCXOASIIUX C HEIO;
JO0KA3bIBATH KQUECTBEHHBII COCTAB COSTHOM KMCIIOTHI;

ONHUCHIBATh XMMUYECKUI SKCIIEPUMEHT C TIOMOIIbIO €CTECTBEHHOTO
(pycckoro) si3pIKa U A3bIKa XMMHHU; (POPMYJIMPOBATh BBIBOBI 110 pe3yIbTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.

20/5

OO0m1as xapakTEepPUCTHKA SJIEMEHTOB
VIA-rpynisl — xanbkoreHoB. Cepa.

JlaBaThb 00I11yI0 XapaKTepPUCTUKY aTOMOB, IPOCTHIX BELIECTB U COSANHEHUH
XaJIbKOT€HOB B 3aBHCUMOCTH OT UX IOJIOKEHUSI B IEPHOAUIECKON CUCTEME;
XapaKTepU30BaTh CTPOCHHUE, AITIOTPOITHIO, PU3NIECKIE U XMMUIECKHIE CBOWCTBA
cephl, e€ MoITydyeHne U IPUMEHEHUE;

00BSICHAITH 3aBHCIMOCTh CBOWCTB (WJIM ITPEACKA3bIBATh CBOWCTBA) CEPHI OT
nonoxxenus [ICXO JI.U. Menneneena;

COCTABJIAThL YPAaBHEHHsI PEAKLU, XapaKTepU3YIOUINX XUMUUECKUE CBOWCTBA CEPHI;
YCTAHABJIHMBATh IPHYUHHO-CIIEICTBEHHBIE CBSI3U MEXKAY CTPOECHHEM aToMa,
XMMHYECKOH CBSI3bI0, TUIIOM KPUCTAIIIMYECKOH PEIIETKH cepbl, e€ PUu3nueckumMu u
XUMHYECKHMHU CBOMCTBAMU;

BBINOJIHATH PAcyYEThI 10 XUMUYECKUM (HOPMYJIaM U yPaBHEHHSIM PEaKIHi C
Y4acTHEM CepBHl.

IT. 13.

21/6

CepoBo0opo ¥ CyTbPUIBL.

XapakTepu30BaTh C UCTIOJIB30BAHIEM PYCCKOTO (POIHOTO) SI3BIKA U SI3BIKA XUMHUH
COCTaB, (pu3NUECKHe U XMMUUECKHE CBOICTBA, OIyUYeHNE U IIPIMEHEHHUE
COEIMHEHUH Cephl B CTENIEHH OKHUCIICHHS -2; COCTABJISTH Ha3BaHUs COCAMHEHUI
cepsl 10 GopMmyIe ¥ uX GOPMYJIBI 10 HA3BAHUIO; HA3BIBATH COCIMHEHHUS CEPHI B
CTEIIeHN OKHCIIEHHS -2 110 (JOpPMYJIE U COCTABJSITH (POPMYIIBI 10 X HA3BAHMUIO;

YCTAHABJIMBATH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXKY XUMUYECKOM CBS3bIO U
THTIOM KPHUCTAJUTMIECKOU PEIIETKH B COSTMHEHUSIX CePBl U QPU3NIECKUMU U
XUMHUYECKHUMU CBOMCTBAMH 3THX COEIUHEHUM.

I1. 14.




22[7

KI/ICJIOpO,Z[HBIC COCAUHCHUSA CCPBI.

3anuceIBaTh HOPMYJIBI OKCHIOB CEPhl, HA3bIBATh X, OMMCHIBATH CBOIMCTBA Ha
OCHOBE 3HaHHH O KUCIOTHBIX OKCHIAX; XapaKTepU30BaTh C HCIIOIb30BaHUEM
pyccKoro (poJHOTO) sI3bIKa U s3bIKa XUMUH COCTaB, (PU3UUECKHE 1 XUMHYECKHUE
CBOHCTBa pa30aBICHHOW M KOHIIEHTPUPOBAHHOW CEPHON KHUCIIOTHI KaK AJIEKTPOJINTA;
pa3nanyaTh pa30aBICHHYIO U KOHIIGHTPHUPOBAHHYO KUCIIOTHI U IPHMEHSITH
npaBmiia paboThl C HUMU;

COCTABJSATH YPaBHEHHUS PEaKIUi, XapaKTepU3YIOINX XUMUYECKHE CBOMCTBA CEPHOM
KHCJIOTBI;

HAa0II01aTh ¥ OMHCHIBATH XHMHYECKHH SKCHEPHMEHT 110 PacliO3HABaHUIO
CyIb(paTHOHOB;

BBINOJIHATH PAacUYETHI 10 XUMHYECKAM (POPMYJIaM U ypaBHEHHUSIM PEaKmuii ¢
Y4acTHEM CEPHOU KHCIIOTHI.

IT. 15.

23/8

HNucrpykTax nmo Th.
IIpakTnyeckas padora Ne3.
«/3yueHne cBOWCTB CepHOI
KHCJIOTHD).

IIpoao/KUTH YyYUTHCS padoTaTh ¢ Ta0OPaTOPHBIM 000PYIOBaHIEM U
HarpeBarelbHBIMH TIPUOOpaMu;

€00J1101aTh NIPaBHIIAMH TEXHUKH O€30I1aCHOCTH;

TJIAHMPOBATH BMECTE C YUUTENIEM CBOU JICHCTBHS B COOTBETCTBUH C ITOCTABICHHOMN
3a/1aueii M yCIOBUSMU e€ peaii3aliy;

HaXOJUThb B TEKCTE yueOHMKa HHPOpMaIKIO 00 3Tanax paboTsl;

HAYYHUThCS SKCIIEPUMEHTAIBHO HCCIIE/I0BATh CBOMCTBA CEPHOIT KUCIIOTHI U €€
COJICHi; pemaTh SKCIepUMEHTANBHbIE 3aa4t 10 TeMe «CepHas KHCIIOTay;
AOKa3bIBAaTh KAUeCTBEHHBIN COCTAB CEPHON KUCIIOTEI;

HaO0J/1I0/1aTh 33 CBOMCTBAMU CEPHOM KUCIIOTHI U SIBICHUAMH, TIPOUCXOSIINX C
HEI0; ONMMCBHIBATH XMMUUECKHI SKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO
(pycckoro) si3blKa 1 A3bIKa XUMHHK; GOPMYIHPOBATH BBIBOJBI 10 pe3yJIbTaTaM
NPOBENEHHOTO SKCIIEPUMEHTA; OPraHM30BaTh Y4eOHOE B3aUMOICHCTBHE B
rpymre.

IT. 13 -
15.

24/9

OO011ast XapakTeprCTUKA YIEMEHTOB
VA-rpynmnsl. A30T.

JaBaTp 00IIyIO XapaKTEPUCTHKY aTOMOB, IPOCTHIX BEMICCTB M COCAMHCHUIM
3JIEMEHTOB MOATPYIIHI a30Ta B 3aBUCHMOCTH OT WX MOJIOKESHUS B TIEPUOTUTIECKON
CUCTEME;

XapaKTepPHU30BaTh CTPOCHUE, PH3MUCCKUC U XHMUYCCKHUE CBOICTBA a30Ta, €ro
MOJIy4Y€HUE U IPUMEHEHHE;

00BSICHATH 3aBUCMMOCTb CBOWCTB (MJIH MPEICKA3bIBATh CBOMCTBA) a30Ta OT
nonoxkenus [ICXD JI.1. Menneneesa;

COCTABJISATH YPAaBHEHUsI pEAKIIMiA, XapaKTepU3YIOLUX XUMHUYECKHUE CBOMCTBA a30Ta;
BBINOJIHATH 33JJaHUS TI0 00pa3ily, 3apaHee MPUTOTOBICHHOMY yUHUTEIIEM;

BBINOJIHATH PACYETHI IO XUMUUECKUM (POpMyIiaM M ypaBHEHHUAM PEaKIii
y4acTHeM a30Ta.

IT. 16.
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Ammuak. Coau aMMOHHUS.

XapakTepu3oBaTh COCTaB, ((U3MUECKHE U XUMHUUECKHE CBOMCTBA aMMHUaKa U CoJiei
aMMOHWUSI, UX TOTYYICHUEM H TPHMEHECHHEM;

COCTABJATH YPAaBHCHUS PEAKIINH, XapaKTePU3YIONINX XUMUICCKHIE CBOCTBA
aMMUaKa u cojieil aMMOHHUS,;

HA0JI01aTh M ONMUCHIBATH XUMHYECKUN SKCTIEPUMEHT 0 PACTIO3HABAHUIO HOHOB
aMMOHHUS;

BBINOJIHATH PAacUETHI 10 XUMHIECKNM (POPMYJIaM U ypaBHEHHUSM PEaKknuii
y4acTHeM coyieif aMMOHUSL.

IT. 17.

26/11

HNucrpykrax nmo Th.
IIpakTnyeckas padora Ne4.
«llosyyenue amMMuaka u
H3y4YEHHE ero CBOMCTBY.

IIpoao/KUTh YyYUThCS padoTaTh ¢ JTa0OPaTOPHEIM 000PYIOBaHIEM U
HarpeBaTeIbHBIMHI IPUOOPaMHU B COOTBETCTBHU C TIpaBwiaMu Th;

TJIAHMPOBATH BMECTE C YUUTENIEM CBOU JICHCTBHS B COOTBETCTBHH C ITOCTABICHHOMN
3a/1a4eil U yCIIOBUSIMU €€ peanusaluy;

HAXOIHTh B TEKCTE YIeOHNKA HHPOPMALUIO 00 ATarnax padoTsl; (OpMYyIMPOBATH
BBIBOZIBI 10 Pe3yJIbTaTaM IPOBEIEHHOTO SKCIICPUMEHTA; HAYYUThCS
IKCIIEPHMEHTAIBHO MMOJTy4YaTh aMMHUAaK, COOUPATh €ro U HCCIEA0BAaTh CBOMCTBA;

AO0KA3bIBATH €I'0 HAJIMYHUE, pCUIATh OKCIEPUMCHTAJIBHBIC 3a/1a4d 10 TEMC «AMMHaK

IT. 1617.

" COJIM aMMOHMUD),

ONHUCHIBATH XMMUYECKHUN SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO
(pycckoro) si3pIKa U A3bIKa XUMHH; (POPMYJIHPOBATH BBIBOJIBI 110 PE3yIbTaTaM
MPOBENEHHOTO 3KCIIEPUMEHTA; OPraHU30BaTh yueOHOE B3aUMOICHCTBHE B
rpymnme.

27,28/12,13

KI/ICJ'IOpO,Z[HBIe COCOMHCHUA a30Ta.

3anuceIBaTh (1)0pMyJ'H>I OKCHJIOB a30Ta, HA3bIBATh UX, OIIUCHIBATH CBOMCTBA Ha
OCHOBE 3HAHUI 0 KMCIOTHBIX OKCHaax,

XapaKTepu3oBaTh C UCIIOJIB30BAHUEM PYCCKOI0 (pOI[HOFO) SA3bIKA U A3bIKa XUMHH
COCTaB, (1)I/ISI/I‘IGCKI/IC H XUMHYECKHE CBOHCTBA paS6aBJ’IGHHOI>i n KOHL[GHTpHpOBaHHOfI
a30THOM KHMCJIOTHI Kak QJICKTPOJIUTA,

COCTABJIATH YPDaBHCHUA peaKuHﬁ, XapaKTCPU3YHOIINX XUMHUYCCKUEC CBOIiCTBa

a30THOM KHCIIOTHI KaK CHJIILHOI'O OKHUCIIUTEIIA,

Haﬁ.]'[lOI[aTl) M ONHUChIBAaThL XUMHYCCKHI OKCIICPUMEHT 10 PaCIIO3HABAHUIO

HUTPATHOHOB;

NMPOBOAUTH OIBITH MO MOJIYYCHUIO, COOMPAHNIO U M3YYCHHIO XUMHUYECKUX CBOWCTB

Dyporo rasa;

BBINOJIHATH PACUETHI IT0 XMMHUYECKUM (POPMYJIaM B YPaBHEHHUSAM PEaKINii C
y4acTHeM a30THOU KHCIIOTHL

IT. 18.




29/14

®Docdop u ero coeAMHEHHUS.

XapakTepu3zoBaTh CTpOCHHE, GU3NICCKUE U XUMUIECKUE CBOMCTBA (ochopa u ero
COC/IMHEHUH, ero MoJTyuYeHNne 1 NPUMEHEHHE,

COCTaBJATH Ha3BaHUs coequHeHui ocdopa mo popmyie u ux GopMyIibl Mo
Ha3BaHUIO;

00BSICHSITH 3aBUCHMOCTh CBOMCTB (FUTH TIpEJICKa3bIBaTh CBOICTBA) hocdopa ot
nonoxkenus [ICXD JI.M. Menneneena;

COCTABJSATH YPABHCHUS PEAKIIHI, XapaKTePU3YIONINX XUMUICCKHIE CBOCTBA
dhocdopa u ero coeAMHCHUIA;

YCTAHABJIMBATH IPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKY CTPOCHUEM aToMa,
XMUMUYECKOH CBA3BIO, TUIIOM KPUCTATUTNYECKOH peméTku docdopa u ero
COCIMHCHUH, ero (PU3MYSCKUMH U XUMHUECKUMH CBOMCTBAMU; BBITIOJTHATH
3aJaHus 1Mo 00pasIly, 3apaHee IPUTOTOBICHHOMY YUYHTEIEM; HAOII0aTh |
ONMUCHIBATHh XUMUYECKAH SKCIICPUMEHT IO PaCclO3HaBaHUIO (POCHaTHOHOB.

IT. 19.

30/15

OO11ast XapaKTepUCTUKA HIIEMEHTOB
IVA-rpynnel. Yruepon.

JaBaTtp 0011yI0 XapaKTEPUCTUKY aTOMOB, MPOCTHIX BEUIECTB U COSAMHEHUH
9JIEMEHTOB MOATPYIIBl Yriepoaa B 3aBUCUMOCTH OT HX IOJOXEHHS B
MIEPUOTUIECKON CHCTEME;

XapaKTepPH30BaTh CTPOCHHE, AJUIOTPOIHIO, PHU3UUCCKUC U XUMUYECKUE CBOMCTBA
yIiepoja, ero MojiydeHrue U NpUMeHEHUE;

00BSICHATH 3aBHCUMOCTH CBOUCTB (MJIM MPEJICKa3bIBATh CBOWCTBA) YIlIepoa OT
nonoxxenus [ICXD JI.U. Menneneesa;

COCTABJIATH YPaBHCHUA peaxunﬁ, XapaKTCPU3YyIOMNUX XUMHUICCKHE CBOICTBa

YIJIEpOJia; DJIEKTPOHHBIE yPaBHEHHUS IIPOLECCOB OKUCIEHUA-BOCCTaHOBIICHHUS;
YCTAHABJIHMBATh IPHYUHHO-CIIEICTBEHHBIE CBSI3U MEXKAY CTPOECHHEM aToMa,
XUMHYECKOH CBA3BIO, TUTIOM KPUCTAIUINYECKON PEIETKHU alNIOTPOIMHBIX
BUAOM3MEHEHUH yIiepoa, uX GU3nIecKIMH CBOHCTBAMU;

BBINOJIHATH PAacyYETHI 10 XUMUYECKUM (HOPMYJIaM U ypaBHEHHSIM PEaKIHi ¢
y4acTHEM CEpBIL.




31/16

Kucnoponnsie coenuHenus
yriaepoja.

3anuchiBaTh (HOPMYJIIbI OKCHIIOB YIIIEpO/ia, Ha3bIBaTh HX, ONUCHIBATH CBOMCTBA Ha
OCHOBE 3HaHH O KUCJIOTHBIX OKCH/IAX;

XapaKTepU30BaTh C HCIOJIb30BAaHUEM PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUHU
COCTaB, (PU3NUECKHE U XMMUYECKHE CBOMCTBA, NOTyYeHNE U PUMEHEHUE OKCHIOB
yrieposa;

COCTABJISITH YPABHEHUS PEAKIMi, XapaKTePH3YIOIINX XUMUYECKHE CBOUCTBA
KHCJIOPOHBIX COCAMHEHUI YrIIepo/ia; JIEKTPOHHbBIC YPAaBHEHHS IPOLIECCOB
OKHCJICHHSI-BOCCTAHOBJICHHST; yPaBHEHHSI DJICKTPOIUTHUECKOI INCCOLNAIINY;
MOJIEKYJISIPHBIE, TIOJIHBIE U COKPAILEHHbIE HOHHBIC YPAaBHEHUSI PEakluii C y4acTHEM
COCIMHEHUH yTiiepoJa Kak 3JeKTPOIIUTOB;

HaGJIlOlIaTb M OIHCBHIBATH XUMUYCCKUI SKCIICPUMCEHT 110 paCliO3HaBaHUIO
Kap6OHaT'I/IOHOB;
MPOBOJIUTH OIBITHI IO ITOJTY4YE€HHUIO, CO6I/IpaHI/IIO 1 U3YyYCHUIO XUMHNYCCKUX CBOICTB

YTJIEKHCIIOTO Tra3a;
PACNO3HATH ONBITHBIM ITyTEM HAINYHE YTTICKHCIOTO Ta3a;

BBINOJIHATH PAacyYEThI 10 XUMUYECKUM (OPMYJIaM U yPaBHEHUSIM PEaKIHi C

y4acTHEM KUCIIOPOIHBIX COCIMHEHHUH YTiepoa.

32/17

Hucrpykrax no Th.
IIpakTnyeckas padora NeS.
«IlosryyeHue yriieKuc/ioro raza u
H3Y4YeHHE ero CBOMCTBY.

Ipoao/KUTHL yUuTHCS padoTaTh C 1a00paTOPHBIM 000PYIOBaHHEM U
HarpeBaTelbHBIMU NPHOOpaMy;

€00JII0/1aTh NIPaBHIIA TEXHUKH O€30I1aCHOCTH;

NJIAHMPOBATH BMECTE C YUUTENEM CBOU JICUCTBHS B COOTBETCTBHH C ITOCTABICHHOMN
3a/1a4eil M yCIIOBUSIMU e€ peaii3aliy;

HAXOIHTh B TEKCTE yueOHMKA HHPOpMAIHIO 00 3Tanax padoTer, GOpMYJIHPOBATH
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTa; paboTaTh B IpYIIIIE;
HAYYUThCS YKCIIEPUMEHTAIIBHO MOJIy4aTh U UCCIIEI0BATh CBOWCTBA YIJIEKHCIIOTO
rasa;

J0Ka3bIBaTh €r0 HAIMYHE, PEeLIaTh SKCIIEPUMEHTAIIbHbIC 3aJIauH 10 TeMe « YTIIepo.
Y ero COCIMHECHU;

Ha0JII01aTh 32 CBOIICTBAMH YTIIEKUCIIOTO T'a3a U SIBJICHUSIMH, IPOUCXOSIIIMH C
HUM;

ONMMCBHIBATH XUMHYECKUIT SKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO

(pycckoro) s13bIKa 1 A3bIKa XUMHH; (GOPMYJIMPOBATH BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBEIEHHOIO SKCIIEPUMEHTA.

IT. 1821.

1l yeTBepTH

33/18

IHoBTOopHBII HHCTpYKTAaXK 110 Th.

XapaKTemeBaTb 0COOEHHOCTHU COoCTaBa, CTpOCHUA U CBOIiCTBa YTJI€BOAOPOJAOB,

I1. 22.




YrneBoaopobl.

pa3aM4aTh NpeieIbHBIC U HETIPEACIbHBIC YTIEBOIOPOIBL;

Ha3bIBATh U COCTABJSITH (POPMYIIbI (MOJIEKYIISIPHBIC M CTPYKTYPHBIE)
BaXXHEHIIINX MpeJCTaBUTEINICH yrIIeBOAOPOIOB; TPAMOTHO 00paIlaThCs ¢
BEIIIECTBAMH B IIOBCEJHEBHOM KHU3HU.

34/19

Kucnopoaconep:xarue
OpraHUYECKUEe COCAMHEHUS.

XapakTepHu30BaTh CIIUPTHI 1 KAPOOHOBBIE KUCIOTHI KaK KHCIOPOICOACPKAIINE
OpPraHUYECKUE COCIUHEHNUS;

KJIACCH(MIMPOBATH CIIUPTHI 110 YUCITY THAPOKCUIIBHBIX TPYIIT B MOJICKYJIaX;
HAYYHUThCSl HA3bIBATh M 3aMMCBHIBATH (POPMYIIBI OJHO- ¥ TPEXATOMHBIX CIIUPTOB;

BbINNOJIHATD 3aJaHUs 110 o6pa311y, 3apaHceC NPUTOTOBJICHHOMY YUUTCIIEM,

rpaMmoTHO 06pa1uaTLc;1 C BEIIECTBAMU B IIOBCEIHEBHOM KU3HHU.

I1. 23.

35/20

Kpemuuii 1 ero coeuHeHUs.

XapakTepu3oBaTh CTPOCHHE, (PU3MYCCKHE i XUMUUCCKUE CBOMCTBA KPEMHHUS U €TO
COeIMHEHUH, ero MoJIy4eHre U MPUMEHEHHE;

COCTaBJISATH Ha3BaHUS COCTUHCHUI KpEeMHHUS 110 popmyJie u X HOPMYJIBI IO
Ha3BaHUIO;

00BSICHATH 3aBUCHMOCTD CBOMCTB (HJIM MPEICKa3bIBaTh CBOMCTBA) KPEMHUS OT
nonoxxenus [ICXO JI.U. Menneneena;

COCTABJSATH YPABHEHUS PEAKIINA, XapaKTEPU3YIOUTUX XUMUUECKUE CBOIICTBA
KPEMHHUS U €r0 COeIMHEHUH;

HA0II04aTh U ONUCHIBATH XUMHUYECKUN SKCIIEPUMEHT O PaclO3HABAHUIO
CHIINKATHOHOB,;

BBINOJIHATH PACYETHI 10 XUMUYECKUM (hOpPMYJIaM M YPABHEHHUSIM PEaKIni,
MPOTEKAIOUX C yYACTHEM COSINHEHHUI KPEMHHUSL.

36/21

CumkaTHas IMPOMBIINIJICHHOCTD.

XapakTepu30BaTh CHJIMKaTHYIO IIPOMBIIUIEHHOCTH U €€ MPOIYKIHIO;
YCTaHABJIMBATDH AaHAJIOTUH MEXy Pa3IMUHBIMU OTPACISIMU CHIINKaTHOU
MPOMBIIIIEHHOCTH.

IT. 25.

37/22

[Tomyuyenue HEMETAIIIOB.

OnuchIBaTh HAX0XK/ICHNUE HEMETAIIIOB B IPUPO/IE;
XapaKTepUu30BaTh PPaKIMOHHYIO EPErOHKY JKUIKOTO BO3yXa KaK COBOKYITHOCTh
(hu3MUECKHX TIPOLIECCOB;

APTYMEHTHUPOBATHb OTHECCHUEC IMTPOLECCOB MOJTYUYCHUA aKTUBHBIX HEMETAJIJIOB K
OKUCJIUTCIIbBHO-BOCCTAHOBUTCIIbHBIM IIPOIIECCaM.

I1. 26.

38/23

[lonyyenue BaxHEHIINX
XUMHYECKUX COCTMHEHUI
HEMETaJUIOB.

XapakTepu30BaTh XMMU3M, ChIPBE, allllapaTypy U HAy4HbIe IPUHLIMIIBL
IIPOU3BOJCTBA CEPHOM KUCIIOTHI; CPABHUBATH [IPOU3BOJCTBO CEPHOM
KHCJIOTBI U IIPOU3BOJICTBO AaMMHMAKA.

I1. 27.




39/24

0000menue o teme «Hemeraiuibt
1 UX COECOUHEHUS.

IIpuMeHATH NOTyYEeHHBIE 3HAHUS B COOTBETCTBUU C PEIIaeMOi 3a1aue,
PacKpbIBaTh CMbICJI BAXKHEUIINX U3YUCHHBIN MOHATHH;

¢opMyIHpPOBaTH HECTIOKHBIE BHIBOJIBI, HAXOJUTH apTYMEHTEI,
MOJITBEP K TAIOIINE BHIBOJI; BBIMOJHATH 33JJaHUs IO 00pasily, 3apaHee
MPUTOTOBJICHHOMY YUYHUTEIEM; YMeThb CUCTEMAaTU3UPOBATh MOJTyUCHHbIE 3HAHUS,
0000111aTh HX.

I1. 1027.

40/25

KonTpoJsbnasi padora mo reme
«HeMeTannbl M MX COeTUHEHHSD).

CucreMaTH3NPOBATH H 00001IaTH 3HAHKS 110 TEME; CTPOMTD COOOIICHNUS
B YCTHOH M MMCBMEHHOM (OopMe; NPUMEHATD MOTydCHHBIC 3HAHUS 11
0OBSICHEHUS BBINOJIHAEMBIX 3a/1aHHH; BBINOJHATEL TECTOBBIC 331aHUS
MEPBOTO YPOBHS;

(opMyIHpOBaTH NIPOCTHIE BHIBOBI, HAXOAUTH apIYMEHTHI,
MOATBEPXKIAIOIIIE BBIBO; CAMOCTOSITEJIbHO MPUMEHSATh 3HAHM,
MOJIyYeHHBIE IPH U3yYeHUU TeMbl « HemeTanssly, IpH BRITOJTHEHUN
71a00paTOPHBIX U MPAKTHYECKUX paboT; BHINOJHATH TECTOBBIC 3aJaHUS
MIEPBOTO YPOBHS I10 IPOHICHHON TEME.

I1. 1027.

Paznen 4. Mera/uibl M ux coeaunenns. (17 gacon).

41/1

AHaim3 KOHTPOJIBHON paboTHI.

OO0m1as xapakTepuCTUKA METAILIOB.

PackpbIBaTh CMBICJI IOHATHS METAIBL;

XapaKTepU30BaTh XUMHIECKHUE 3JIEMCHTHI-METaJUIBL: CTPOCHHUE, (PU3NIECKIE U
XMMHUYECKHE CBOMCTBA METAJIIIOB;

COCTABJISITh HAa3BaHUS COSJIMHEHUI MEeTAIUIOB 1O hopmysie 1 ux GOPMYJIBI 110
Ha3BaHUIO,

00BSICHAITB 3aBICHMOCTB CBOICTB (MM NIPEICKa3bIBaTh CBOMCTBA) XUMHYECKHIX
35IeMeHTOB-MeTa/uioB oT nosioxeHus [ICXD J[.U. Menneneena;
YCTAHABJIMBATh IPHYUHHO-CIIEICTBEHHBIE CBSI3U MEXKAY CTPOEHHEM aToMa,
XUMHUYECKOH CBSI3bIO, TUIIOM KPUCTAJIIMYECKON PEMIETKU METAJUIOB U UX
COEIMHEHUH, NX (U3MUECKUMH CBOHCTBaMHU.

IT. 32.




42/2

XUMHYECKHUE CBOMICTBA METAJLJIOB.

OOBsICHATL  3aKOHOMEPHOCTH  M3MEHEHHS  CTPOCHHS ~ aTOMOB,  CBOMCTB
3JIEMEHTOBMETAJLIOB B Tpe/ieliaX MajbIX MEPUOOB U TJIaBHBIX MOTPYIIIL;
OOBACHATH CYIHOCTD YJIEKTPOXUMHUYECKOTO Psiia HAMPSHKEHUI METAILIOB,;

NMPUMEHSATH €T0 JUIsl XapaKTePUCTUKN XUMHUUECKUX CBOHCTB MPOCTHIX BEIIECTB —
METaJIOB;

00001IaTh CUCTEMY XUMUYECKHUX CBOMCTB METANIOB KaK BOCCTAHOBUTEIIbHBIC
CBOIICTBA;

COCTABJISITh MOJICKYJISIPHBIE YPaBHEHUS PEAKLUH, XapaKTePU3YIOIINX XUMUYECKHIE
CBOWCTBA METAJUIOB B CBETE YUCHUS 00 OKHCIUTEIEHO-BOCCTAHOBUTEIILHBIX
MpoLeccax, a peaklvu ¢ y4acTUEM DJIEKTPOJIUTOB MPEACTABISATh TAKXKE U B
MOHHOM BHJIE; HA0I0AAaTh U ONMCHIBATH PEAKIIMU MEXIY BEUIECTBAMHU C
MTOMOIIIBI0 PYCCKOTO

(pO,I[HOFO) SA3bIKA U A3bIKa XUMHWH,
CaAMOCTOAATEC/IBHO ITPOBOAUTD OIBITHI, MOATBEPKAAONINEC XUMHWYCCKUE
CBOICTBa MCTAJIJIIOB; coﬁmoz[an, IpaBujia TEXHUKHU 0€30MacHOCTH.

I1. 31,
32.

43,44/3,4

OO11ast XapaKTepUCTUKA HIIEMEHTOB
[A-rpynmnsl.

Oﬁ'])ﬂCHﬂTb 9THUMOJIOTHIO Ha3BaHUA I'PYIIIbI «IIEJIOYHBIC MECTAJIIIBD);

COCTABJISATH XaPaKTEPUCTUKY IIETOYHBIX METAIJIOB MO UX MoJioxkeHuto B [ICXD
J.1. Menneneera;

XapaKTepH30BaTh PU3NUECKUE U XUMHICCKIE CBOUCTBA IEIOYHBIX METAIIIOB, UX
OKCHIOB ¥ TUAPOKCHJIOB;

00BSICHSITH 3aBUCUMOCTB CBOMCTB (MJIH IIPEACKa3bIBaTh CBOMCTBA) MIETOYHBIX

IT. 33.

MeTtaiuioB oT nosioxenus [ICXD J1.1. Menneneena,
COCTABJISATH YPABHCHUS PEAKIINI, XapaKTePH3YIONIHNX XUMUICCKHIE CBOMCTBA
HIEJOYHBIX METAJLIOB U MX COCIMHCHMIA;

BBINMOJIHATD 3aJaHUsA 110 06p331_[y, 3apaHee MMPUTOTOBJIICHHOMY YUUTCIICM,
BBIYHUCJIATD 10 XUMHUYCCKHUM @opMyﬂaM 1 YpAaBHCHUSAM peaKuHﬁ, MPOTCKAIuX C
y4acTUueM HICJIOYHBIX METAJIJIOB U UX COCHHHCHHﬁ.




45,46/5,6

OO01mas xapaKTepUCTHKA SJIEMEHTOB
[TA-rpynmsl.

OO0BACHATH STUMOJIOTUIO HA3BAHUS TPYTIIBI «IIETOYHO3EMETIBHBIC METAIIIBDY;
COCTABJIATH XapaKTEPUCTHKY LIEIIOYHO3EMENBHBIX METAIUIOB I10 UX IOJIOKEHHUIO B
[ICXD J.N. Menpaeneesa;

XapaKTepHu30BaTh CTPOCHHUE U 001THe PU3NIecKre 1 XUMHYECKUE CBOHCTBA
HIETI0OYHO3EMENIbHBIX METAJUIOB, UX OKCHIOB U THIPOKCUJIOB; 00bACHATH
3aBUCHUMOCTbH CBOICTB (MJIH IIPEJICKa3bIBATh CBONCTBA) IEI0YHO3EMETbHBIX
MeTasu1oB ot nonoxxkeHust [ICXD JI.M1. MenzaeneeBa; cOCTABJIATh ypaBHEHUS
peaknui, XapakKTepU3yOIUX XUMUYECKUE CBOMCTBA LEJI0YHO3EMEIbHBIX
METaJUIOB U UX COSAUHEHUH; HA0II0ATh H ONUCHIBATh XUMHUYCCKHIHA
9KCIEPUMEHT;

BBIYHCISATD 110 XUMHYECKUM (OpMyJIaM U ypaBHEHHSIM PEaKIiii, IPOTEKAIOIIUX C
Yy4acTHEM INEJIOYHO3EMENbHBIX METAIIIOB M MX COCIMHEHHUI.

4717

JKEcTKOCTh BOABI U CIIOCOOBI €6
yCTpaHCHHUS.

OOBSACHATH IOHATHE «KECTKOCTH BOJBD»;
pa3Iu4YaTh BPEMECHHYIO U ITOCTOSHHYIO )KECTKOCTE BOJBI; MPeAIaraTh
CIOCcOOBI YCTpaHEHUs )KECTKOCTHU BOIBL;

NPOBOIUTH, HA0II0ATh M ONIMCHIBATH XUMHIECKHUI1 3KCIIEPUMEHT C COOIIOICHNEM
npasui Th.

I1. 34,
33.

48/8

HNucrpykTaxk nmo Th.
IIpakTuyeckass padora Ne 6.
«KécTKoCTh BOIBI U CNIOCOOBI eé
yCTpaHEeHUs».

IIpoaoysKuTHL yYUThCst padoTaTh ¢ 1a00OpaTOPHBEIM 000PYIOBAaHUEM 1
HarpeBaTeIbHBIMHI IPHOOPaMHU B COOTBETCTBHH ¢ IpaBuiiaMu Th;

IUIAHUPOBATH BMECTE C YUUTEJIEM CBOH ACHCTBHS B COOTBETCTBUH C IIOCTABIICHHOM
3a3/1a4eil U yCIIOBUSIMU €€ peanus3aluy;

HaXOJUThb B TeKcTe yueOHHKa HH(popMaluio 00 3ranax padboTsl; GopMyJIMpoBaTh
BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTa; padoTaTh B IPYIIIIE;
HAYYHUThCS SKCIIEPUMEHTAIBHO UCCIIE0BATh )KECTKOCTH BOAOIIPOBOTHOM

BOJIBI; ONMMCBHIBATh XUMHUECKHUI IKCIIEPUMEHT C IMTOMOIIBIO0 €CTECTBEHHOTO
(pycckoro) s13bIKa 1 I3bIKa XUMHH; (pOPMYJIMPOBATH BEIBOJIBI 110 PE3yJIbTaTaM
MPOBEIEHHOTO SKCIIEPUMEHTA.

IT. 35.

49/9

AJTIOMUHHI U €70 COCIUHCHUA.

XapakTepu3zoBaTh aIIOMUHUIN 10 ero noyoxkenuto B [ICXD I.M. Menneneesa;
XapaKTepPH30BaTh CTPOCHHE, PU3MUYCCKUE U XUMHICCKIE CBONCTBA alTFOMUHHUS, €T0
OKCHJIOB U THIIPOKCH]IOB;

00BSICHITH 3aBUCHMOCTH CBOMCTB (HUTH IIPEACKA3bIBATh CBOICTBA) AIFOMUHUS OT
nonoxxenus [ICXD J[.U. Menneneena;

COCTABJISATH YPAaBHEHUSI pEAKLIMA, XapaKTePU3YIOLIUX XUMUYECKUE CBONCTBA
AITIOMUHHMS ¥ €T0 COSTUHECHUH

IT. 35.




HAaO0JII01aTh M ONMCHIBATH XMMHYCCKHUI OKCIICPUMCEHT,

BBIYHUCJIATD 10 XUMHUYCCKHUM (bopMynaM " YpaBHCHUSAM peaKHHﬁ, MPOTCKAarMmux ¢
y4JacTUEM aJIFOMUHUA U €T0 COCIIPIHGHPIﬁ.

50,51/10,11

Kene3o u ero coenMHEHUS.

XapakTepu30BaTh kene30 1o ero mnojoxenunto B [ICXD JI.M. Menzneneesa;
XapaKTepU30BaTh CTPOCHUE, PU3NIECKUE U XUMHIECKNE CBOWCTBA XKEIEe3a, ET0
OKCHJIOB M TUAPOKCHOB;

00BSICHAITB 3aBUCHMOCTb CBOMCTB (MJIH IIPEACKa3bIBATh CBOMCTBA) XkKelle3a OT
nonoxxenus [ICXD J[.U. Menneneena;

COCTABJISATh YPABHEHNUS PEAKINH, XapaKTEPU3YIOIINX XMMHUIECKIE CBOMCTBA JKee3a
H €T0 COCIUHCHHIA;

Ha0J110/1aTh U ONMCHIBATh XUMHYICCKUI 3KCIICPUMEHT;

BBIYUCJIATD 110 XUMHUYCCKHUM (1)0pMynaM 1 YPAaBHCHUSAM peaKHHfI, MNpOTCKAMUX C
yY4acCcTUueM KeJje3a U ero COG,I[I/IHGHI/II\/'I.

I1. 34,
35.

52/12

HNucrpykrax no Th. IlpakTnyeckas
padora Ne 7. «Pemenue
JKCIEPUMEHTAIbHBIX 32/1a4 110 TeMe
«MeTaJLbI».

Ipono/KuTHL yUnThCst padoTaTh ¢ 1a00paTOPHBIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMU IPUOOPAaMHU B COOTBETCTBHH ¢ npaBmwiamu Th;

TJIAHMPOBATH BMECTE C YUUTENIEM CBOU JICUCTBHS B COOTBETCTBHH C ITOCTABICHHOMN
3a/1a4eil U yCIOBUSIMU €€ peanusaluy,

HAXOIHTh B TEKCTE yueOHNKA HHYOpMAIHIO 00 3Tanax padoTer; GOpMYJIHPOBATH
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO SKCIIEPUMEHTa; paboTaTh B IpYIIIIE;
MOJIy4aTh METAUIBl M UX COSIMHEHHUS Pa3HBIMU CIIOCOOaMU;

HA0J1101aTh CBOWCTBA METAJUIOB U UX COCTUHEHUI U SIBICHUH, IPOUCXOISIIHNX C
HHUMU;

ONMMCBHIBATH XUMHYECKUIT DKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO

(pycckoro) si3bIKa U s13bIKa XUMHH; JOPMYJIMPOBATH BBIBOJIBI 110 PE3yJIbTaTaM

MPOBEAEHHOTO SKCIIEPUMEHTA; OPraHN30BaTh yueOHOE B3anMOIEHCTBUE B
rpymnme.

IT. 25.

IV yeTBepTh

53/13

Kopposus meTamioB u criocoOs
3aLIUTHI OT HEE.

PackpbIBaTh cMBICJ MOHATHI: KOPPO3UsI, XUMUYECKast ¥ 3JIEKTPOXUMUYECKast
KOppO3HUs;

WJTIOCTPUPOBAThH TOHATHSA KOPPO3HS, XUMHUYECKAs! U IIEKTPOXUMHUYECKas
KOPpPO3HS IPIMEPaMH MPOIIECCOB, MPOUCXOIAIMINX C PA3IMIHBIMUA METAIIIAMU;
XapaKTePHU30BaTh CIIOCOOBI 3aIUThHI OT KOPPO3HH.

IT. 31,
34.




54,55/14,15

Mertannsl B ipupoze. [lonstue o
METaJUTypruy.

KaaccuduumupoBath GOpMBI IPUPOIHBIX COSTUHEHUH METAJIIOB;
XapaKTepPH30BaTh O0IIHE CIIOCOOBI TOTYYEHUS METAIIOB: THPO-, THAPO- U
AIIEKTPOMETAJLTY PTHIO;

KOHKPETHU3UPOBATH CIIOCOOBI OMYyUEHHUSI METAJUIOB IPUMEpPaAMU 1
YpaBHEHHSIMU PEAKIMHA C COCTABICHUEM DIICKTPOHHOTO OallaHCa; OMMCHIBATH
JIOMEHHBIH IIPOIIECC U SICKTPOIUTHIECKOE TOIyICHIE METAJUIOB;, Pa3inyaTh
YEPHBIE U LIBETHBIE METAJLIbI, YYT'YH U CTaJb.

IT. 18,
25, 34.

56/16

O060011IeHNE ¥ CHCTEMATH3ALMS

IIpumeHsITH T0JIy4E€HHBIE 3HaHUS B COOTBETCTBUU € pelIaeMoM 3aaue,
PAacKpBIBATh CMBICH BaXKHEUILIUX U3YUEHHBII NOHATUH;

IT. 18 -

3HAHUH 10 TeMe «MeTanabDy.

(opmyIMpPOBATH HECIIOKHBIE BHIBOJBI, HAXOAUTH APTYMCHTHI,
HOATBEPKIAIOLIIE BEIBOA; YMETh CHCTEMAaTH3UPOBATh NIOJyUYCHHbIE 3HAHUS,
0000maTh NX; MPOBOAUTH OLIEHKY COOCTBEHHBIX TOCTIKCHUI B YCBOCHHHU TEMBI;
BBINOJIHATH 33JIaHus 110 00pasily, 3apaHee IPUTOTOBICHHOMY YUUTENEM;
KOPPEKTHPOBATh CBOU 3HAHMUS B COOTBETCTBUH C IUNITAHUPYEMBIM PE3yJIbTaTOM.

35.

57/17

KonTponsnas paGora no reme
«MeTaJLb».

CucreMaTU3UPOBATH U 00001IaTH 3HAHUS TIO TEME; CTPOUTH COOOIIIEHUS
B YCTHOH WM MUCEMEHHOH (hopMe; MPUMEHSITh MTOyUCHHBIC 3HAHUS IS
0OBSICHCHUS BBINOHACMBIX 3a/IaHHH; BBINIOJHATH TCCTOBBIC 3a/IaHUS
MEPBOTO YPOBHS;

¢opmyaupoBaTh IPOCTHIE BBIBOJIbI, HAXOAUTH APIYMEHTHI,
MOITBEPKIAIOIIUE BHIBOJI; CAMOCTOSITEIbHO IPUMEHATH 3HAHUS,
MOJIy9E€HHBIE TIPU U3y4YEeHUH TeMbI « MeTalIbly, IPY BHIIOJHEHUN
1a60PaTOPHBIX U MPAKTUIECKUX Pa0dOT; BLIMOJIHATH TECTOBBIE 3a/IaHUS
LIEPBOTrO YPOBHS 110 IPONJEHHON TEME.

IT. 35.

Pazgen 5. Xumus u okpy:xkawmas cpeaa. (2 yaca).

58/1

AHaJnu3 KOHTPOJIBbHOM paboThHI.

XHUMHYECKHI COCTAB IIAHETHI 3eMIIS.

HuTerpupoBaTth CBeIeHUA 0 GU3HUECKON reorpaduu B 3HAHUSA O
XMMHYECKOH OpraHU3alliy TUIAHETHl; XapaKTepH30BaTh XUMHUECKHI COCTaB
T€0JIOTHIECKHAX 000JI09eK 3eMIIH; pa3ju4aTh MHHEPAJIB! HIOPHBIE TOPOIHI.

IT. 37.

59/2

OxpaHa OKpy’Karollel cpeabl OT
XUMUYECKOTO 3arpsI3HEHUSL.

XapakTepu30BaTh HCTOYHHKHA XUMUYECKOTO 3arPsI3HEHUS OKPYIKAIOLICH CpeIbl;
ONMCHIBATD [N00ABHBIC YKOJIOTHYESCKHIE IPOOIIEMBI, CBA3aHHBIC C XUMHYECKHM
3arpsi3HECHUEM;

npeajaraTb IryTu MUHUMU3auN BOBHCﬁCTBHH XUMHUYECKOI'0 3arpsA3HCHUA HA
OKPYXKAIOIIYIO CPEay;

NPUBOAUTH IIPUMEPBI MEXKTYHAPOAHOI'O COTPYTHUYCCTBA B obJactu OXpaHbI
Opr)KaIOHIeﬁ Cpeabl OT XUMUYCCKOT'O 3arpsA3HCHUA.

Paznen 6. O000menne 3HAHUIT IO XHMHUH 32 KyPC 0OCHOBHOI1 mKkoJibl. [loaroroBka k OcHOBHOMY rocyaapcrseHHoMy 3k3ameny (OI'9) (7

4acoB).




60/1

BemiecTBa.

IpencraBaath napopmanmio mo Teme «I[lepuoamueckuii 3axon JI.1. Menaeneesa u
Iepruonuueckas cucTeMa XMMUYECKHX 3JIEMEHTOB B CBETE TEOPUU CTPOCHUS aTOMay
B BUIE TaOJHII, CXeM, OTIOPHOTO KOHCIICKTA, B TOM YHCIIE C IPUMEHEHHEM CPE/ICTB
UKT;

BBINOJIHATH TECTOBBIE 3aJJaHUS 110 TEME;

NpeCTaBAATh UHYOPMALIHIO 110 TeMe «BUIbl XUMUUECKOH CBSI3M U THITBI
KPHUCTaNINUECKUX PEUIETOK;

YCTaHABJMBATDH B3aMMOCBSI3b CTPOCHHUS U CBOICTB BEIIECTB) B BUJIE TAOIHII, CXEM,
OIIOPHOI'0 KOHCIEKTA, B TOM uncie ¢ npuMeHeHueM cpeacts UKT;

XapaKTepu3oBaThb 3aKOHOMEPHOCTH U3MEHCHUA CBOMCTB XUMHYCCKHX PJICMCHTOB 1
nux COC,HI/IHGHI/Iﬁ B [ICPpUOAax 1 B INIaBHBIX MMOATPYIIIAX B CBETEC HpC,Z[CTaBJ'IeHI/Iﬁ (o]

CTPOEHHHU aTOMOB 3JIEMEHTOB; XapaKTePU30BaTh 3HAUCHNE
[lepnoanueckoro 3akona /[.1. Menneneesa.

61/2

XUMHYECKHE pC€aKuuu.

MpeacraBasite uapopmanmio o teme «Knaccudukaius XUMHYECKUX PEAKLUA MO
Pa3IUYHBIM NIPU3HAKaM» B BHJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C
npumeHeHueM cpencts UKT;

XapaKTepU30BaTh XUMHIECKUE PEaKIUH M0 Pa3HbIM IPU3HAKaM (JHCII0 U COCTAB
pearupyrolux 1 00pa3yroNIUXcsl BEIECTB; Halu4ue rpaHulbl pazaena ¢as;
TeIUI0BOH A PEKT; N3MEHEHUE CTETIeHEH OKHICIICHNS aTOMOB; HUCIIOJIb30BaHUE
KaTaJn3aTopa; HalpaBJIeHNE IPOTEKaHUs PEaKIMHN); COCTABIISATh MOJIEKYJISIPHBIE,
MOJIHBIE U COKpaIIEHHbIE HOHHBIE yPAaBHEHMS; HA0I1I0JaTh M ONHCHIBATH

PEaKIK MEX/Iy BEIIECTBAMH C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO S3bIKa) U
SI3BIKA XUMHUH;

AABaTh OIIPE/ICIICHUE MOHATUIO CKOPOCTh XUMHUYECKOH PEaKkny; 00bACHATH
BIIMSTHUS Pa3JINYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUUECKHUX PEaKIHH.

IT. 37.

62,63/3,4

OCHOBBI HeOpFaHI/I‘ICCKOﬁ XHUMUU.

XapakTepu3oBaTth 001111e, 0COOCHHBIEC 1 MHANBUyalbHbIE CBOWCTBA METAIJIOB,
HEMETAJJIOB, KUCIIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUH IEKTPOIUTHUECKON
JIICCOIIMAITIH;

apryMeHTHPOBATh BO3MOXXHOCTh IPOTEKAHMU XUMUIECKUX PEaKIHil B pacTBOpax
AIIEKTPOJINTOB UCXOS U3 YCIOBHIL;, KAacCH(PUIUPOBATH HEOPTAaHIMUECKHUE
BEIIECTBA [10 COCTaBy U CBOMCTBAM; MPHUBOAUTL IIPUMEPHI IPeCTaBUTENEH
KOHKPETHBIX KJIACCOB U TPYII HEOPraHUYECKUX BELIECTB.




64/5

[ToBTOpEeHHE 1 000OIICHUE TTO
teMe. [1oAroToBKa K KOHTPOJIBHON
pabore.

IIpumeHsTH OJy4E€HHBIE 3HaHUS B COOTBETCTBUU € peIIaeMOM 3aaueii;
PACKPBbIBATh CMBICJI BAKHEHIIINX U3yICHHBIX TOHATHH;

(opMyIHpPOBATH HECIIOKHBIE BEIBOJIBI, HAXOIUTh APTYMEHTHI, IOATBEPKAAIOIINE
BBIBOJI; CHCTEMATH3HPOBATD [OJy4YE€HHbIE 3HAHUS, 00001IaTh HX. COCTABJIATH
HMOHHBIE YPaBHEHUS peakLii, peaklM1 HEUTPaIu3alui, MEXaHU3M PEaKIil
HMOHHOTO OOMEHa ISl CITydaeB, KOora o0pa3yeTcst 0CaioK, BBIACIICTCS Ta3 U
o0pa3zyercs BoJa; NOHUMATh CITydan, KOTAa Peakinyi HOHHOTO OOMEHa HE HIMEIOT
CMBICII.

65/6

Hrorosasi koHTpOJBLHAS padoTa.

CHcTeMaTH3HPOBATH H 00001IaTH 3HAHKS 110 KYPCY HEOPTaHNIECKOW XUMUH 9
KJ1acc;

CTPOMTH COOOIICHNUS B yCTHOH 1 MMCBMEHHOH (hopMe; MPUMEHSATh

MOJTyYEeHHBIE 3HAHUA U1 OOBSICHEHHS BBIMOJIHACMBIX 3aJaHUH; BHINOJHATH
TECTOBBIC 33/1aHHS NIEPBOTO YPOBHS;

(hopmyIMpOBATH IPOCTHIE BEIBOIBI, HAXOANTH APTYMEHTBI, TOTBEP>KAAIOIIHIE
BBIBOJ;

CaMOCTOSITeILHO MPUMEHSTH 3HAHUS, IOJTyUeHHBIE IPH U3y4YeHUH TeM «Oormas
XapaKTepPUCTHKA XUMUYECKUX IEMEHTOB U XUMHUYECKUX PeakIuii», «MeTamibn u
«HemeTtamnb», a Takke 3HAHWS, TOJTyYEHHbIE TPH BRIIIOJTHEHUHU JJAOOPAaTOPHBIX U
MpaKTHYECKUX padoT;

IT. 40.

BBINOJHATH TECTOBBIC 3a/IaHU IIEPBOI'0 YPOBHS IO KyPCY HEOPTaHNYECCKAasA XUMHUA 9
KJacca.

66/7

AHann3 KOHTPOJIbHOM paboTHI.
ITonBenenne UTOroOB Toja.

PackpbIBaTh CMBICJ HOHATHIA: TIPOCTHIC U CJIOXKHBIC BEIIECTBA, METAJUTBI H
HEMETaJUIbl, OKCUABI X THAPOKCHUIIBI (OCHOBAaHUS, KHCIOTHI, aM()OTEepPHEIC
THJIPOKCHJIBI ), COJIH;

XapaKTePU30BaTh COCTAB M 00N XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIO’KHBIX BEIIECTB; MPOU3BOAMTH PacuéThl 110 popMyIie U ypaBHEHHIO.

IT. 41.

PesepBHOe Bpems — 2 gaca.

Hmozo 3a yueonwtit 200:

= KoHTpo/abHbIX padoT —4

* [IpakTHueckux pador - 6
= JlaGopaTopHbIX onibITOB — 40
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