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Pabouasi mporpaMMa coCTaBJIEHA HA OCHOBE CJIEIYIOIINX TOKYMEHTOB:

1. ®enepanpHoro 3akona ot 29 mekadbps 2012r. Ne273-d3 «O6 obpazoBanuu B Poccuiickoit
®enepanun» (C U3MEHEHUSIMH).

2. ®enepallbHOTO TOCYJAPCTBEHHOTO 00IIe00pa30BaTENbHOIO CTaHIapTa OCHOBHOTO OOIIETO
oOpazoBanus PD, yreepxkeHHoro npukazom MunuctepcTsa 0opa3oBaHus 1 Hayku Poccun
ot 17.12. 2010 Ne1897 (c uamenenusimu ot 31.12.2015 Nel577).

3. denepanbHOrO NIEpeyHs y4eOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K UCIIOIb30BAHUIO
pU pealii3aliii UMEIOIINX TOCYJIapCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTEbHBIX MPOTrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPEeJHEro o0IIero 0Opa3oBaHUsl OpraHU3AIMSIMHU,
OCYILIECTBISIOUIUMH  00pa30BaTENIbHYIO  JIEATENbHOCTb»,  YTBEPXKIEHHOIO  IMPHUKA30M
MunucrepctBa IIpocBemienust Poccuiickoit  ®enepanuun ot 21.09.2022.Ne  858(c
u3MeHeHusaMu npuka3 Munnpocsemenus Poccuu No347 ot 21.05.2024).

4.Yyeobnoro miana MOY Cremacckoit COII umenu I'epost Coerckoro Coroza A.C.
I'pummna Ha 2024-2025 y4eOHbli T0J], YTBEPAKACHHOTO PUKA30M JUPEKTOPA IIKOJIbI, IPUKA3
Nel20 ot 02.09.2024;

5.006pa3zoBaTenpHOM IporpaMMbl OCHOBHOT'0 001iero oopazoBanust MOY Cremacckoit COII
umenu ['epost Coserckoro Coroza A.C. I'pumnna

6. CII 2.4. 3648- 20 «CaHuTapHO- MUIEMHOIOTHYECKHE TPEOOBAHUS K OpTraHU3aIsIM
BOCIIMTAHUA U 0O0yU€HUs, OTAbIXa U 03J0POBIEHUS AeTel u Mmoaoaexu» 28.09.2020 r.

7. denepanpHas pabodasi mporpaMMa OCHOBHOTO 00111ero oopazoBanust Xumus (0a30BbIH
ypoBeHb). Mocksa 2023

8. Yuebnux Xumus, 8§ kmacc/ O.C.I'abpuensn, U.I'. Octpoymos, C.A. CnankoB u apyrue;
non penaxkuuet O.C.I'abpuensin, AkunonepHoe o0iectBo «M3natenbctBo «lIpocBemienne»
2024r



IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS COCTaBJICHA Ha
OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTEIbHOM MPOrPaMMBbI
OCHOBHOro o01iero oopaszoBanus, npejactaBieHHbIX B PI'OC OOO, a takke Ha OCHOBE
dbenepanbHOl pabodeidt mporpaMMbl BOCIUTAHUS M C YY4ETOM KOHIICHIMU MpEnojgaBaHUs
yueOHOoro npeamMera «XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma 1o XxumuM Aa€T MpEACTaBIEHUE O IENAX, OOIed cTpaTerun OOydYeHUs,
BOCIIUTAHUS W PaA3BUTHUS OOYYAIONMUXCS CPEICTBAMH y4eOHOTO TPEJAMETa, YCTaHABIWBACT
00s13aTeNbHOE MPEIMETHOE COJIEPIKAaHKE, MPEeIyCMaTPUBAET paclpeleNIeHUe ero mo KiaccaM U
CTPYKTYPUpOBAaHME 110 pasfeinaM U TeMaM [porpaMMbl 1O XHUMHH, OIpPEaesserT
KOJIMYECTBEHHBIE M  KAUYECTBEHHBIE XapaKTEPUCTHKU COJEPKAHUSA, PEKOMEHAYEMYIO
MOCJIEA0BATEIbHOCTh M3YUYCHHUS] XUMHUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€i, JJOTUKU y4eOHOI0 Mpoliecca, BO3PACTHBIX OCOOECHHOCTEH 00YyYaromuxcs, onpeaensier
BO3MOKHOCTH TpeAMeTa JJId peaau3aiud TpeOOBaHU K pe3yibTaTaM OCBOCHMSI OCHOBHOM
oOpa3zoBaTelbHOH TporpaMMbl Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsA, a TakKkKe
TpeOOBaHUU K pe3ysibTaTaM OOy4YeHUs XUMHUHM HAa YPOBHE IeJed HU3ydeHUs MpeaMera U
OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHONU JEATEIBHOCTH OOY4Yarolerocsi Mo OCBOCHUIO
y4eOHOro coJiepKaHusl.

3HaHWE XUMUU CIIYKUT OCHOBOH 711 ()OPMHUPOBAHUS MUPOBO33PEHUST 00YJArOIIETOCH,
€ro MpeJCTaBICHUI O MaTEpUATIbLHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPalOT (OpMUPYEMbIE
XUMUEH TPEACTaBICHUS O B3aWMOIIPEBPAICHUSAX HSHEPTMU U OO0 DBOJIIOIUU BEUIECTB B
OpUPOJIe, O MyTSAX PEHIeHUs rI00adbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEIOBEUECTBA —
CBIPbEBOM, DJHEPreTHYECKOW, TMHIIEBOW MW OKOJOTHYECKOW 0e30MacHOCTH, mpobiieM
3/1paBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peaiu3allid BO3MOXHOCTEM JUIsi caMOpa3BUTHS H  (DOPMUPOBAHHS
KYJIbTYPBI TUYHOCTH, €€ 0011eH U QYHKIIMOHATHHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHME MBIILICHUS W  TBOPYECKUX CIOCOOHOCTEM
00y4aronInXxcs, HABHIKOB UX CAMOCTOSITEIbHONW y4eOHOM JesATeNbHOCTH, SKCIIEPUMEHTATbHBIX
U HCCIIEIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCEAHEBHON >KM3HU, TaK U B
npo¢eCcCHOHATBLHON IeATeIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI I[€IOCTHOTO
B3IJIiJa HA €AMHCTBO MPUPOABI W YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B
(dbopMUpPOBAHUY €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIONuXCs;

CrocoOCTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K MPHUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B JKOJOrHMueckoe oOpa3zoBaHHE
00y4Jarommxcs.

JlanHbie HampaBiieHUs] B OOyYEHUHM XMMHH OOECIICUYMBAIOTCS CIEIU(PUKON COmepKaHUS
y4eOHOro MpeIMeTa, KOTOPBIM SIBISETCS IMEIaroruueckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOM HayKH XUMHUHU Ha ONIPEACIIEHHOM dTare e€ pa3BUTHS.



Kypc xuMum Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS OPHUEHTUPOBAH Ha OCBOEHUE
O00y4YarOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX NOHATHUI XUMUU, OCHOB HEOPTraHUYECKON XUMUHU
Y HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MTOHITUH OPraHUYECKON XUMUMU.

CrtpykTypa conepkaHus MPOrpaMMbl IO XUMHH c(OpMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ uzydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CUCTEMBbI MOHATUN O XUMUYECKOM
AJIEMEHTE M BEUIECTBE M CHUCTEMbl MOHATUH O XMMHUYECKOW peakiuu. O0e 3TH CHCTEMbI
CTPYKTYPHO OPraHU30BaHbl 10 MPUHLHUILY I1OCIEI0BATEIBHOIO PAa3BUTHs 3HAHUM HA OCHOBE
TEOPETUYECKUX ITPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUHU,

— Y4YEHHUsI O CTPOCHUM aTOMa U XUMHUYECKOU CBS3U;

— MpeACTaBIECHUHN 00 3JIEKTPOIUTHYECKON TUCCOLMAlIMY BEUIECTB B paCTBOPaX.

Teopernueckrne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIIEHHBIX (aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OJHOTO YPOBHA K JIPYyromy,
BBITIONHSASA (QYHKIIMU OOBSACHEHHS] U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEU
IIPAKTUYECKOTO IPUMEHEHUS U ITOJIYYEHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHUH CHOCOOCTBYET (POPMUPOBAHUIO MIPENCTABICHUS O
XUMHMYECKOW COCTABJISAIOLIEN HAay4YHOW KapTHHBI MHUpPa B JIOTUKE €€ CUCTEMHOM IIPUPOAbI,
LIECHHOCTHOI'O OTHOLIECHMS K HAay4YHOMY 3HAHUIO U METOAAaM IIO3HaHUs B Hayke. M3yueHwue
XUMHUH TPOUCXOAUT C NPUBJICYCHHUEM 3HAHUW M3 paHee M3YYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii MUp», «bronorus. 5—7 kmacce» U «Pusuka. 7 Kmace.

[Ipu M3yyeHun XUMUU NPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HAyKU
KaK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKON JIEATETbHOCTH YEIOBEeKa M KaK
OJTHOTO M3 KOMIIOHEHTOB MHMPOBOH KYJbTYpbl. 3ajadya y4eOHOro mpeIMeTra COCTOUT B
(OpMHUPOBAHUU CUCTEMBbI XUMHUYECKUX 3HAHUN — BAXKHEUIIUX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOI0 XapakTepa, S3blKa
HayKH, B IPUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHUS NPU N3YYEHUU BEUIECTB U XUMHUUECKHUX
peakuuii, B (OPMUPOBAaHUM MU PA3BUTUM MO3HABATEIBHBIX YMEHHMA W HMX NPUMEHEHHH B
y4eOHO-TI03HABATENbHOM M Yy4eOHO-UCCIIEI0BATEIbCKON JEATENbHOCTH, OCBOCHUU MPABUII
6e30macHOro o0pallleHus ¢ BEeIeCTBAMH B TTIOBCETHEBHOM JKU3HMU.

[Ipn nM3yyeHHH XMMHUU Ha YpOBHE OCHOBHOI'O O0IIEero oOpa3oBaHUs Ba)KHOE 3HAYEHUE
pUOOPENN TaKKUe e, KaK:

— (popMupOBaHME MHTEIUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIIHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PEIICHUN, CIOCOOHON aaanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HHU;

— HampaBJICHHOCTb OOYYEHHsI Ha CHUCTEMAaTHYECKOEe MPHOOIIEHHE OO0y4arommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABATEIbHOM  JEATEIBbHOCTH, HAyYHBIM  METOJAM  IIO3HAHUA,
(GOopMUPYIOITUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrneyeHne YCJIOBHM, CIOCOOCTBYIONMIUX MPUOOPETCHUIO OOYYaAIOMIUMHUCS OIBITA
pa3HOO0pa3HON JEeATEIbHOCTH, MO3HAHKUS U CAaMOINO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIMH ), IMEIOLIUX YHUBEPCAJIbHOE 3HAUCHHE JIJISl PA3JIMYHbBIX BUAOB JIESTEbHOCTH;

— (opmupoBanue o601me (HyHKIIMOHATBLHON W €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, B
TOM YHCJI€ YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIET0 MUpPA, UCIOJIb3Ys 3HAHUS



U ONBIT, TIONYYCHHbIC MPU HM3YYCHUH XUMHUHU, MPUMEHATh UX TPHU pEHIeHUH MpodieM B
MOBCETHEBHOM KM3HU U TPYAOBOU NESITEIHHOCTH;

— ¢opmupoBaHue y OOYyYaKOMMXCS TyMAHUCTHUYECKUX OTHOIIEHWM, TOHUMAHUS
[IEHHOCTH XUMUYECKHUX 3HAHUM JIJIS1 BBIPAOOTKH SKOJIOTUYECKHU 11€TIECO00PA3HOT0 TOBEACHUS B
OBITY W TPYIOBOH NEATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXKAIOIIEH
IPUPOTHOM CPENBL;

— pa3BUTHE MOTMBallMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOQWIIS ¥ HAMMPABICHHOCTH TaJbHEUIIIEro 00y4deHusI.

OO6muiee ynciio 4acoB, OTBEAEHHBIX JUJISl U3YUYEHHS] XMMUUA HA YPOBHE OCHOBHOI'O OOLIETro
oOpasoBaHus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacos (2 yaca B Henemn), B 9 kiacce —
68 yacoB (2 yaca B HEJIEINIO).



COJEP XAHME OBYYEHUA

8 KVIACC

IlepBoHaYabHbIE XUMHUYECKHE TOHITHSA

[Ipenmer xumuu. Ponp XMMUK B KW3HU 4Ye€JIOBEKA. XMMHS B CUCTEME HayK. Tema u
BelecTBa. OU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOe COCTOsiHME BemlecTB. [loHsiTue O
METOJ1ax MOo3HaHUs B XuMuUU. YucTele BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIeMEHThl. CHMBOIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie U clioxkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (popmyna. BaleHTHOCTb aTOMOB XHMHUYECKUX JJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocHUTeNbHAas aTroMHass Macca. OTHOCUTENbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 10J1s1 XUMUYECKOT0 3JIEMEHTA B COCUHEHUH.

KomuuectBo BemectBa. Monb. Mossipass macca. B3auMOCBsI3b KOIMYECTBA, MACChI U
4yucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérsl o ¢popmysiaM XUMHUUECKUX COSTMHEHUH.

@u3znuecKkue U XMMHUYECKUE SIBICHUS. XHMHUYECKasl peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHUs] MacChl BENIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukamms XUMUYECKUX
peakuuii (COeTUHEHUS, Pa3I0KEeHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOW MOCY/I0#, MpaBuiIaMu padoThl B 1a00paTOpuu U NMpuéMaMu
oOparnieHus ¢ 1abopaTOPHBIM 00OpPYAOBAaHUEM, U3YUCHUE U ONMUCAHUE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOJeHUE (U3NYECKUX (TUIaBJICHUE BOCKA, TasHUE
JbJIa, pacTUpaHUE caxapa B CTYIKE, KUTIEHUE U KOHJIEHCAIUS BOJIbI) 1 XUMHUYECKUX (TOpEHHE
CBEYM, NMPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJECHCTBUE Meja C KHUCIOTOW) SIBICHUIA,
HAOJIFOICHUE W ONUCAaHWE TPU3HAKOB MPOTEKAHUS XHMHUYECKUX pEaKIui (pa3joKeHue
caxapa, B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPHUJIOM Oapusi, pa3joKeHHE TUIPOKCHUJIA
meau (1) mpu HarpeBaHuu, B3auMoIeCTBUE Kele3a ¢ pacTBopoM cosir meau (1), uzyuenue
CrocO0OB pa3fielieHUus CMeceil: ¢ TMOMOIIbI0 MarHurta, (QUWIbTPOBAHME, BBHIMAPUBAHUE,
TUCTWIUTALNSA, XpoMatorpadusi, MpoBeJeHNE OUYMCTKH TOBApPEHHOW COJIM, HAOMIOJCHUE U
OMUCAHUE PE3YyJbTATOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaccChl,
co3JlaHu€e MoJieNiel MOJIeKyJ (IIIapOCTEPKHEBBIX ).

Baxueiue npeacTaBuTe M HEOPraHMYEeCKMX BeleCcTB

Bo3ngyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 31eMeHT U MPOCTOE BEIECTBO.
Haxoxnenue kucimopona B mnpupone, (puanueckue M XUMHYECKHE CBOMCTBA (peakiUu
ropenusi). Oxcunpl. Ilpumenenue kucimopoga. CrocoObl MOMy4YEHUs KHUCIOpoAa B
nabopatopuu W TPOMBINUIEHHOCTH. KpyroBopor kucimopoga B mpupoge. O3oH —
AJUTOTpOITHAS MOAU(PUKAIIHS KACIOPO/a.

TeroBoil 3((PEeKT XUMUYECKON peakuuu, TEPMOXUMUYECKHE YPABHEHUS, 3K30- U
SHIAOTEPMUYECKHE peaKUMU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHUE
MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — asnemeHT M mpocTtoe BemecTBO. HaxoxaeHue Bogopoaa B IPHUPOZE,
(du3znyueckre 1 XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MonydeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHCHUSIM.



dusnyeckue cBoucTtBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackleHHble u
HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpMMOCTH BeliecTB B BoAE. MaccoBasi 10J BEHIECTBA B
pactBOpe. XMMHUUYECKHE CBOMCTBA BO/ibl. OCHOBaHUs. POl pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHnEe NpUpOAHbIX Bod. OXpaHa U O4YHMCTKA
IPUPOHBIX BOJI.

Knaccudukanus neopranmyeckux coenuHeHuil. Okcuanl. Knaccuduxanus OKCUAOB:
coieoOpasyromue (OCHOBHBIE, KHCJIOTHBIe, aM(OTEpHbIE) U  HecoJieoOpa3yrollue.
Homenkiatypa oxcupoB. @Pu3nyeckue W XMMUYECKHE CBOMCTBA OKCUIOB. [lomyueHwne
OKCHJIOB.

OcnoBanusi. Knaccudukanusi ocHOBaHUN: MIENOYM M HEPACTBOPUMBIE OCHOBAHWS.
Homenkitarypa ocHoBanuii. @uU3nyeckue U XUMHUYECKHE CBOMCTBA OCHOBaHMM. [lomyueHne
OCHOBAHUHU.

Kucnorel. Kmaccudukanmss xucnor. Homenknatypa kucnor. Duszudeckue u
XAMUYECKUE CBOMCTBA KHUCHOT. Psn aktuBHocTu MetaimioB H. H. bekerosa. Ilonyuyenue
KHCJIOT.

Comu. Homenknatypa cosneid. duznueckue U XUMUYECKUe cBorcTBa coneil. [lonyuenne
COJIEH.

['eneTnueckas CBs3b MEXK/Y KJIACCAMU HEOPTaHUUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

KAQUECTBEHHOE ONPEACICHUE COJCPXKAHUS KHUCIOpOJa B BO3AYyXE, IOJYyYEHHUE,
coOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB KUCJIOPOAa, HAOIIOIEHHE B3aUMOICUCTBUS
BEIIIECTB C KHUCJIOPOJAOM M YCJIOBHS BO3HHKHOBEHHUS M MpEKpalleHusi ropeHus (moxapa),
O3HAaKOMJICHHE C O00pa3laMy OKCHUJOB M OINMCAHWE UX CBOWCTB, MOJY4YEHHUE, COOMpPAHHE,
pacro3HaBaHWE€ M M3y4Y€HUE CBOWCTB BojopoAa (ropeHue), B3auMOAEHCTBHE BOAOPOAA C
okcusiom menu (I1) (BoO3MOXXKHO MCTIONIB30BAHUE BHICOMATEPHUAIIOB), HAOIIOAEHIUE 00pa3IloB
BEIIECTB KOJIUYECTBOM | MOJIb, HMCCIEAOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU JOJIEN
pPacTBOPEHHOIO BEIECTBA, B3aMMOJEHCTBHE BOJbI C METAIaMH (HATPUEM M KaJbIIEM)
(BO3MOKHO HCITOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIIEOBaHUE 00pa3lOB HEOPTaHUYECKHUX
BEIIIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJICHHE U3MEHEHHUSI OKPACKH MHAMKATOPOB B pacTBOpax
KUCIIOT M WIeNoyeH, u3ydeHue B3aumojeicTBus okcunga meau (ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCIOT C MeETalUlaMH, pEaklui HeWTpaiu3aluu, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHUE OJIHOTO METala JPyruM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TeMe «BaykHEeHINe KJIacchl HEOPraHUYECKUX COETUHEHU.

Hepuoauveckuii 3akoH u Ilepuoauyeckas cucreMa XuMu4eCKux 3jaeMenTos /1. U.
MenpaeseeBa. Crtpoenne aTOMOB. XumMuueckast CBSI3b. OxkuciauTeabHO-
BOCCTAHOBUTEJIbHbIEC PeaKINH

[lepBbie TOMBITKH KiIacCU(PUKAIIMU XUMHUYECKUX 3iieMeHTOB. lloHsaTne o rpymmax
CXOHBIX AJIEMEHTOB (ILEJIOYHBIE W MIETIOYHO3EMENIbHbBIE METaJUIbl, TaJOreHbl, WHEPTHHIC
ra3el). DJEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI U TUAPOKCHUIBI.

Ilepuomnueckuit 3akoH. Ilepuomnueckas cucrema xumudeckux siemeHros JI. .
MenpeneeBa. Koporkornepuonnas u aiuHHonepuogHas (Gopmel Ileproguueckoil cuctemMsl



xumuueckux snemeHtoB JI. M. MenneneeBa. llepuoast u rpynmbl. OU3NYECKAN CMBICI
NOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CocrtaB artoMHbIX sifaep. M3orombel. OnekTpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB INepBbIX 20 XuMUYecKUX d3jaeMeHToB I[lepuoanueckoi
cucremsl /1. 1. MenneneeBa. XapakTEpUCTUKA XUMUYECKOTO 3JIEMEHTA MO €T0 MOJ0KEHUIO B
[Iepnognueckou cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHUs  pajuyca  aTOMOB  XMMHMYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 I'PYIIIAM U IIEPUOIAM.

3nauenue Ilepumonmueckoro 3akoHa u llepuognmveckoil CHUCTEMBl XHUMHYECKUX
AJIEMEHTOB IS Pa3BUTHUS HAYKHU U NpakTUku. J1. V1. MenneneeB — yd€HbIN U rpakIaHUH.

Xumuueckass  cBaA3b.  KoBasleHTHass  (mOisipHass W HENOJSIPHAs)  CBS3b.
DIEeKTpOOTPULATEIIBHOCTh XUMUYECKHX JJIEMEHTOB. MIOHHAas CBS3b.

Crenenp  okucinenus. OKHCIHTEIbHO-BOCCTAHOBUTENIBbHbIE peakuuu. [Iporeccsl
OKHCJICHHUS U BOCCTAaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3yuyeHue 0OpaslioB BEIIECTB METAJIIOB M HEMETAJJIOB, B3aMMOACHCTBHE THIPOKCHIA
IIMHKA C PACTBOPaMHU KUCIIOT U LIEJI0YEHN, IPOBEAEHUE ONIBITOB, WILUTFOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakuuid  (ropeHue,  peakluud  pasiloKeHHs,
COCTMHEHUS ).

Mesicnpeomemmunie ceéasu

Peamn3anpsa MeXnpenIMETHBIX CBA3CH NpPU H3Yy4YEHMHM XHMHM B 8  Kjacce
OCYUIECTBIISIETCSl YEpe3 MCIOIb30BaHUE KaK OOILIUX €CTECTBEHHO-HAYUHBIX MOHSATHH, TaK U
HOHSTHUH, SIBISIIOLIMXCS CUCTEMHBIMM JUISl OTIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO6mue ecTecTBEHHO-HAay4YHbIE MOHATHS: HAy4YHbId (DAKT, TMIIOTE3a, TEOPHS, 3AKOH,
aHanu3, CHUHTE3, Kiaccu(uKalus, MNEePUOJUYHOCTb, HAOJIOJEHHE, SKCIEPUMEHT,
MOJICJIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: marepus, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUECKHI 3apsijl, BEIIECTBO, TEN0, 00bEM, arperarHoe
COCTOSIHUE BEUIECTBA, ra3, (GU3n4ecKue BEIUYMHBI, €AUHUIBI U3MEPEHHSI, KOCMOC, TUIAHETHI,
3BE3161, COJIHIIE.

buomnorus: dorocunres, Apixanue, bnochepa.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaJbl, TOPHBIE TMOPOJAbI, IOJIE3HBIE
VICKOIIa€MBbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeECKasi peaKIus

Ilepnognueckuit 3akoH. Ilepmommueckas cucrtemMa xumuueckux diemeHToB [[. U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMM CBOMCTB XMMHYECKHUX
JJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KAIbLUA U UX COCAUHEHUM B COOTBETCTBHUM C
IIOJIOXKEHHUEM 3JIEMEHTOB B [leproanueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHUYECKOW CBSA3U. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOWCTB BELIECTBA OT THUINA KPUCTAJUIMYECKOW PEIIETKH M BUAA XMMHYECKOU
CBSI3U.



Knaccudukaruss 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKNUX COEAUHEHNUN, T€HETUIECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuUMHUYECKUX peaKIMid MO pa3WYHbIM MpU3HaKaMm (10 YUCTy U
COCTaBY YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHUIO
CTENEHEH OKHUCIEHUS XMMHYECKUMX OJEMEHTOB, 10 OOpaTUMOCTH, IO Yy4YacTHUIO
KaTanu3aropa). DK30- U SHJI0TEPMHUUECKUE PEaKIMU, TEPMOXUMUUECKUE YPABHEHHUS.

[TonsiTe 0 ckOpoOCTH XUMHUYECKOU peakiuu. [lonsTre 06 00paTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusx. [[oHsATHE O rOMOreHHBIX W TETEPOreHHbIX peakuusx. [lonstue o
karamse. [loHatne o0 XuMuyeckoM paBHOBecHMU. DaKTOpHI, BIMSIOIIHAE Ha CKOPOCTH
XUMUYECKOW PEaKIMU U MOJOKEHUE XUMUYECKOI'O PABHOBECHS.

OKHCIIUTETHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, SJEKTPOHHBIA OalaHC OKHUCIUTEIHHO-
BOCCTAHOBUTENbHOU peakiin. CocTaBieHNE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCMONb30BAHUEM METO/A 3JIEKTPOHHOr O OanaHca.

Teopust DPAEKTPONUTUYECKOW OUCCOLMALMU. IJJIEKTPOJIUTBI W HEDJIEKTPOJIMUTHI.
KaTtuonsl, anHnoHbl. MexaHu3M JHCCOMAlMU BEIIECTB C PAa3JIMYHBIMU BUAAMU XUMUYECKOM
cBsa3u. Crenenp quccounan. CUibHbIE U C1a0bI€ AIEKTPOIUTHIL.

Peakiiuu noHHOro oOMeHa. Y clloBUS MPOTEKaHUsl peakuuii HOHHOI0 0OMEHa, MOJIHbIE
U COKpallléHHbIE MOHHBIE YpaBHEHMsS peakiuil. CBOMCTBa KUCIOT, OCHOBAHUN M COJIed B
CBETE IPEACTABICHUN 00 3JIEKTPOIUTHYSCKONW Auccoruanuy. KadecTBeHHBIC peakInHM Ha
WOHBI. [loHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTAaHUYECKHX BEIIECTB —
METAJUIOB W HeMeTaioB (Tpadura W anmasza), CIOXKHBIX BEMIECTB (XJIOpuaa HATpHs),
VCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAaKUMU OT BO3ACHCTBHS PA3JIUYHBIX
(GakTOpoB,  HCCIEIOBAaHHWE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipoliecca
JTUCCOIMAIIMK KHUCIIOT, IIeJoYel M cojeill (BO3MOXKHO HCIOJIb30BAHHE BHUJIEO MATEPUAIIOB),
MIPOBENICHUE OMBITOB, WITIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEeaKluid MOHHOTO OOMeHa
(oOpa3oBaHue Ocajika, BBIICICHHUE Ta3a, 00pa30BaHUE BObI), ONBITOB, WLTIOCTPUPYIOIIMX
IpUMEpPbl OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUid (ropeHue, peakiuu pasiioKeHUs,
COCJIMHEHHUS), PACIO3HABAHME HEOPTaHWYECKHUX BEIIECTB C TIOMOIIBI0 KauyeCTBEHHBIX
peakIuii Ha UOHBI, PEIICHHE SKCIIEPUMEHTANBHBIX 3aa4.

HeMmeTa/uibl U MX cOeIMHEHUSA

OO6mias xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crenieHd okucieHus. CtpoeHne U (QU3MUECKHEe CBOWCTBA MPOCTHIX BELIECTB — rajOreHOB.
XUMHUYECKHE CBOMCTBAa Ha MpUMeEpe XJopa (B3aMMOJEHUCTBUE C METajulaMHu, HEMETaIaMH,
menoyamu). Xjopoonopod. CossiHasg KHCIIOTa, XWMUYECKHE CBOMCTBA, IOJyYEHHE,
npuMeHeHue. JlelicTBue XJjiopa M XJOPOBOAOpPOAA Ha OpPraHU3M uejoBeKa. BaHeuiine
XJIOPUIBI U UX HAXOXKJIEHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nmeMeHToB VI A-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U Qpu3ndeckue CBOKWCTBA MPOCTHIX BELIECTB —
KHUCIIOpO/Ia U Cephl. AJUIOTPOINHbIE MOAMGPUKAIMK KHCIOpOoJAa U Ccepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOJOPO, CTpOeHHE, (PU3MUECKHEe W XMMHUYECKHe cBOoHcTBa. OKCHIbI



Cepbl KaK TMPEJCTABUTEIM KHUCIOTHBIX OKcuaoB. CepHas KucioTta, (usudeckue u
XUMUYECKUE CBOMCTBa (OOIIME Kak MpPEICTaBUTENsl Kjlacca KHUCIOT WU crenuduyeckue).
XUMHUYECKHE PEaKInu, JieKallue B OCHOBE MPOMBIILICHHOIO CIoco0a MOIyYeHHs] CEPHOM
KHUCJIOTHI. [IpuMenenune cepHoit Kucaotsl. ConM CEpHOM KUCIIOThI, KAUECTBEHHAsI PEaKIMs Ha
cynbdar-uoH. Haxoxmenne cepsl U €€ COCMMHECHUN B MPUPOJE. XUMHUUECKOE 3arpsi3HCHUE
OKpY’)Karolel cpelibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE IOXIH, 3arpsi3HEHUE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 NMPEAOTBPAILECHUS.

OO6mras xapakrepucTHka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTETICHW OKHCICHWsA. A30T, pacmpocTpaHeHHWe B Tpupone, (GU3NUECKUE |
XuMHu4eckue cBoicTBa. KpyroBopor azora B mnpupoae. AMMHUAK, €ro (QU3NYECKHE H
XUMHUYECKUE CBOWMCTBA, monydeHue u mnpumeHenue. Conu aMMOHUSA, UX (U3MYECKUE H
XUMUYECKUE CBOICTBA, MpUMeHeHHne. KauecTBeHHasi peakiusi Ha UOHbl aMMOHUs. A30THas
KHUCIIOTa, €€ MmojydyeHre, GU3NIecKue U XUMUYECKHE CBOMCTBA (OOIIME KaK MpeICTaBUTENs
KJlacca KUCJIOT U crienuduyeckue). cnoap30BaHre HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE
MUHEPAIBbHBIX yI00peHnil. XMMUYECKOe 3arpsi3HEHUE OKpYyKarouleh cpebl COeAMHEHUSIMU
azota (KUCIOTHBIC JOXKIM, 3arps3HEHUE BO3ayXa, MO4YBbl U BogoémoB). Docdop,
ajutoTponHeie  Mogudukaruu ¢docdopa, GU3MUECKHE W XUMHUYECKHE CcBoicTBa. OKCuA
dochopa (V) u dochopHas kuciaora, HuU3HUESCKHEe W XUMHUYCCKHUE CBOMCTBA, IMOJydYCHHE.
Ncnonb3oBanue hochaToB B KauecTBE MUHEPATIBHBIX YI00PEHHIA.

O6mras xapaktepuctuka diaeMeHTOB |VA-rpynmel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE  CTENEHW  OKHUCJEHHUA.  YTIEpoA,  auIOTPONHble  MoauduKaiuu,
pacrpocTpaHeHue B Tpupoje, (GU3MYECKHME U XUMUYECKHE CBOMCTBa. AJcopOrus.
Kpyrosopor yriaepona B mpupome. Oxcuabl yriaepoaa, ux (U3NMUECKHE U XHUMUYECKHE
CBOWMCTBA, JICMCTBHME HA JKUBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOIMYECKUE
npoOjeMbl, CBs3aHHble ¢ okcuaoMm yriepona (IV), rumore3a riio06anbHOrO MOTEMICHUS
KJIUMaTa, MapHUKOBBIM 3 dekt. VYrombHas kuciota M €€ Coau, UX (QU3NYECKHUE U
XMMHUYECKHME CBOWCTBA, MOJy4YeHUE W npumeHeHue. KauecTBeHHas peakius Ha kapOoHaT-
nonbl. Mcmonp3oBaHne KapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM
XO35UCTBE.

[lepBoHauaIbHBIC MMOHIATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHUSAX YIJIepoja
(MeraH, 9TaH, JTWJICH, AalleTWJIEH, STaHOJ, IJIMIIEPUH, YKCycHas kuciota). [Ipupomnsbie
UCTOYHUKH YTIEBOAOPO/IOB (Yrojb, MPUPOIAHBIA Ta3, He(TH), MPOAYKTHl HX IMEPEepadOTKU
(OeH3uH), UX poOJib B OBITY U TPOMBINUIEHHOCTH. [lOoHSTHE O OMONOTrMYECKH BaKHBIX
BEIIECTBAX: KUpaxX, Oenkax, YriieBoJax — U UX POJM B KU3HMU 4YeloBeka. MarepuaiabHOe
€AMHCTBO OPTraHUYECKUX U HEOPTraHUYECKUX COCAUHEHUM.

Kpemunii, ero Qusnyeckne W XUMHUYECKHE CBOWCTBA, IMONYYECHUE U TPUMCHECHHE.
Coenunenusi kpemHus B mnpupojae. OOmue npencrabieHus o0 okcuiae kpemuus (1V) u
KpeMHueBOM kuciore. CWIMKaThl, MX HCIOJIb30BAHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxneiiimue cTpouTelbHbIE MaTepUaibl: KepaMUKa, CTEKIIO, IIEMEHT, OETOH, Kele300€TOH.
[TpobGnembr G€30MAaCHOTO HWCIONB30BAHUS CTPOWTEIBHBIX MATEpUAIOB B TOBCEIHEBHOMN
KU3ZHHU.

Xumuueckuit IKCnepumenm:



W3ydyeHue oO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI,
MPOBEJCHUE KAUYECTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI U HAOIIOJICHHE NPU3HAKOB HX
MPOTEKAHUsI, OTBITHI, OTpakarouue (PU3NYECKHUE U XUMHUYECKHUE CBOWMCTBA TaJIOTEHOB M MX
COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BaHHE BHUJIEOMATEPHANIOB), 03HAKOMIIEHHE C oOpa3laMu
XJIOpHIOB (TaJOTeHUIOB), O3HAKOMJICHHE C o00pa3namMud cepbl W €€ COCTUHCHUSIMHU
(BO3MOKHO MCHOJB30BAHME BHJIEOMATEPHAIOB), HAOJIOJEHME THpouecca OOYrIuBaHUS
caxapa IOJ JAEHUCTBUEM KOHILIEHTPUPOBAHHON CEPHOM KHCIOTHI, W3YyYEHHE XHUMHUYECKHX
CBOMCTB pa30aBJICHHON CEPHOUN KHUCIIOTHI, TPOBEICHUE KAaUeCTBEHHOW peakiuu Ha Cyibdar-
WOH W HaOJIIOJICHNE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PM3MYECKUMH CBOMCTBAMU
azora, ¢dochopa u uX coeAUHEHHH (BO3MOKHO HCMOJIb30BAHUE BHUICOMATEPHUAIIOB),
oOpasnaMu a30THBIX U (POCPOpHBIX YA0OpEHUH, MoydeHne, coOMpaHue, pacrno3HaBaHuEe U
VU3y4YCHUE CBOMCTB AMMMAKA, MPOBEACHHUE KAUYECTBEHHBIX PEAKUMM HAa WOH aMMOHUS H
dbocdaT-uoH U U3yueHre MPU3HAKOB MX MPOTEKAHMSI, B3aUMOJICCTBIE KOHIICHTPUPOBAHHOM
AQ30THOM KHCJOTHI C MeIbl0 (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUANIOB), H3YUYEHUE
MoOJieTIel KpUCTAJUIMUECKUX peIETOK anMmasa, rpadura, QymiepeHa, O3HAKOMIIEHHUE C
MPOIIECCOM aJICOPOIIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM M yCTPOUCTBOM
IPOTHBOTa3a, MOJIydyeHue, COOMpaHUe, Pacro3HaBAaHWE M WM3YyYEHHE CBOWCTB YTJIEKHCIIOTO
raza, NMpPOBEJCHHE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U H3YUYCHHUE
IIPU3HAKOB MX MPOTEKAHMS, 03HAKOMJIEHHUE C MPOAYKLIMEW CUIMKATHOM IPOMBIIUIEHHOCTH,
pELIeHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHenne HEMETAIUIBI U KX COCTMHEHHUS».

MeTanibl 41 MX COeAUHEHUS

OOmiass xapakTepUCTUKA XUMHYECKHX OJJIEMEHTOB — METa/NIOB Ha OCHOBAaHUM HX
nonoxeHusa B llepumogmueckoit cucreme xumuueckux snemeHtoB [l. M. MenneneeBa u
ctpoerusi atomoB. CrTpoeHue MeTauioB. MeTtamnueckas CBsI3b M MeTaUIMyecKas
KPHUCTAJUIMYECKAsT PEHIETKA. DIIEKTPOXUMHAYECKHUN Psii HANPSKEHUN MeTaIuIoB. Dusndueckue
U XUMHUYECKHE CBOMCTBa MeTtayuioB. OOmmue crocoObl nonydeHus meramioB. [loHstue o
KOPpPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CriaBsl (CTallb, YYT'yH,
JIOPATIOMUHUN, OpOH3a) ¥ MX MPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[[lenounbie MeTauibl: MoN0keHUE B [lepuoandeckoil CUCTEME XUMUYECKUX JIEMEHTOB
J. W. MeHnneneeBa, CTpoeHUE HMX aTOMOB, HaxoxXiaeHue B npupore. dDusnueckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kamusi). OKCUIBI U TUAPOKCHUIIBI HATPUS U
kanus. [I[pumeHeHne menoYHbIX METAIUIOB U UX COCIUHEHUM.

[[lennoyHO3EeMENbHBIE METAJIBI MarHuii M KajabLMi: mosoxxeHue B Ilepuonnueckoi
cucrteMe XxuMmudeckux aneMeHToB Jl. M. MeHaeneeBa, CTPOCHUE UX aTOMOB, HaX0XKIECHUE B
npupojic. PHU3NYECKHE W XHUMHYECKHME CBOMCTBA MarHusi W Kaiblus. Baxneunmmue
COCIMHEHUS KanbIUs (OKCHA, THUAPOKCHI, coiu). JKECTKOCTH BOIBI M CHOCOOBI €€
YCTpPaHECHMUSL.

AuntoMuHUM: TonokeHue B Ilepuonnueckoi cucremMe XUMUYECKUX 3yemeHToB [l. .
MenaeneeBa, CTpOEHHUE aroMa, HaxoXAeHHe B Ipupone. PU3MUECKHE U XUMHUUYECKUE
CBOMCTBA aTtOMUHUS. AMQOTEPHbIE CBOMCTBA OKCHUJIA U TUJPOKCUIA ATTFOMUHUS.

Kenezo: monoxenue B Ilepmoamueckont cucreme xumuueckux snemeHtoB [I. H.
MeHneneeBa, CTpOEHHE aToMa, HaxoxAeHue B mpupoae. DU3NUECKUE U XHUMHUYECKHE



cBoricTBa keneza. Okcuawl, ruapokcuasl U conu skeneza (1) u xeneza (1), ux cocras,
CBOICTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ OOpa3llaMd METAJJIOB W CIUIAaBOB, MX (PU3UYECKHMMH CBONCTBAMH,
U3Y4YEHHE PE3YJIbTATOB KOPPO3UH METAILIOB (BO3MOKHO HCIIOIB30BAHNE BUIAEOMATEPUATIOB),
OCOOEHHOCTE B3aUMOJEWCTBUS OKCHAA KalblMsl M HATpUs C BOJOM (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), HUCCIIEIOBAHUE CBOMCTB KECTKOM BOABI, IMpoliecca
TOpPEeHMsl Kelne3a B KUCIOpoJe (BO3MOXHO HCIOJIb30BAaHHUE BUEOMATEPHANIOB), MPU3HAKOB
IPOTEKAHMS KaYE€CTBEHHBIX PEaKLUI HA MOHBI: MArHU, KaJlbIVs, AJIFOMUHUS, LIUHKA, JKeJe3a
(1D u xenesza (111), menu (I1), HaGMFOIEHNE M ONTUCAHKE MTPOIIECCOB OKPAIIMBAHMS TIAMCHH
MOHAMM HATpus, Kaldus M KaublMs (BO3MOXHO HCIOJNB30BAHUE BHJIEOMATEPHAIIOB),
UcclieZloBaHne aM(OTEpHBIX CBOICTB TUAPOKCHAA ATIOMUHUS M THUIPOKCHIA IIMHKA,
pELIeHNE SKCIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHeHIne MeTaulbl U UX COCAMHEHUS».

XuMHS U OKPYKAKIIAS cpeAa

BemectBa u  marepuanbl B MOBCEJHEBHOM KU3HM 4enoBeka. be3zomacHoe
UCMOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBast moMoIib npu XUMUYECKUX
0KOTax U OTPABJICHUSX.

XHUMHYECKOE  3arpsi3HEHUE  OKpyXkaroled cpeabl (mpenenbHas — JIOMyCTUMAs
KOHIeHTpalus BenecTs, Aanee — [1JIK). Pons XumMun B pelieHnn 3K0JI0rH4ecKuX MpooIieM.

Xumuueckuii IKCnepumenm:

U3ydeHHe O00pa3loB MaTepuangoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHaIbl).

Mexcnpeomemmubsie ceéa3u

Peanuzanmst MeXNpeIMETHBIX CBsS3€d IpW H3YyYEHMH XMUMHM B 9 Kiacce
OCYUIECTBIISIETCS. YEPE3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHSITHH, TaK U
HOHSTHUH, SIBISIOUIMXCS CUCTEMHBIMH JIJISi OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO1mue ecTecTBEHHO-HAY4YHbIE MOHATHS: Hay4dHbIH (DakT, rumoresa, 3aKOH, TeOpus,
aHanM3, CHUHTE3, KiaccupuKalus, NEepPUOJUYHOCTb, HAOJIOJEHHE, SKCIEPUMEHT,
MOJIETUPOBAHUE, HM3MEPEHUE, MOJENb, SBJICHHE, IAPHUKOBBIA 3A(PPEKT, TEXHOIOrusi,
MaTepUabl.

®dusuka: MaTepusi, aToOM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJHWJ, HW30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUN 3apsi, NPOBOJHUKH, TIOJTYIPOBOJHUKH,
TURJIEKTPUKH, (DOTOIJIEMEHT, BELIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE BEIlleCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTAIMUECKAs PEIIETKA, CIUIaBbl, (PU3MYECKUE BEIMYUHBI,
€MHUIIBI U3MEPEHMSI, KOCMUYECKOE MMPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, CONHIIE.

buonorus: ¢porocunres, apixanue, omocdepa, 3KocucTeEMa, MUHEPAIbHbBIE yI10OpEHHUS,
MUKPODJIEMEHTbI, MAaKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TMOPOJbI, TOJE3HbIC
MCKOIae€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJabTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O OOIIETO 0Opa3oBaHUS
JOCTUTAIOTCSI B XOJ€ OOy4YeHHs] XUMUH B €IUHCTBE Y4YeOHOM © BOCIHMTATENbHON
JEATENHPHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHCKUMHU COIMOKYJIBTYPHBIMH H
TyXOBHO-HPAaBCTBCHHBIMH I[EHHOCTSIMH, MPUHATHIMA B OOIIECTBE NMpaBWIAMH M HOPMaMHU
MOBEJICHHSI W CIIOCOOCTBYIOT MpOIlECCaM CAMOIIO3HAHMSI, CAMOPA3BHUTHS M COIUATH3AINN
00yyJarommxcs.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U pACIIMPEHUE OMbITA MEATETHHOCTH HA €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI

[IEHHOCTHOTO OTHONICHHWS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HayYHOMY HACJICJUI0, TTIOHUMAaHHUs 3HAYCHUS XUMHYECKOH HAyKH B KU3HU COBPEMEHHOTO
o011ecTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOIN HHPOpPMAIIHEH O IEPETOBBIX TOCTHKEHUAX U
OTKPBITUSX MUPOBOW U OTECUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
yCTPOICTBE MUpPA U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIUTAHUS

MPECTABICHUS O COIMAIBHBIX HOPMAaxX M TMPaBWIAX MEKIUYHOCTHBIX OTHOIICHUHN B
KOJIJIEKTUBE,  KOMMYHHUKATHBHOH  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIeIOBATENILCKOM, TBOPUECKOW W JPYTHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOW AESTEIHHOCTA TMPU BBHITIOJHEHUU YYEOHBIX, MO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUH XWMHUYECKHX JKCIIEPUMEHTOB, CO3/IaHUM YYE€OHBIX MPOEKTOB,
CTpeMJICHUSI K B3aMMOIIOHMMAHHUI0O W B3aUMOINOMOIIM B TIporecce d3Toh ydeOHOU
JeSITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE TMOBEICHHE W TMOCTYIKH CBOMX TOBapHINEH C
MO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKHE TMPEACTABICHUS O BEIECTBE MW XHMHUYECKOH peakIuy,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABJISIONINE OCHOBY JIJIS
MOHWMAaHUSl CYIIHOCTH HAyYHOM KapTUHBI MHpa, NPEACTaBICHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C MPHUPOIHON cpemoH, o
POJIM XMMUH B TTIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

NO3HABaTEILHBIC MOTHBBI, HAalpaBJICHHbIC HA IMOJYYCHHE HOBBIX 3HAHWUU IO XWMHH,
HeoOXoAuMbIe A1 OOBsSCHEHUS HAOMI0JaeMbIX MPOIECCOB W SIBJICHUI, MMO3HABATEIbHOM,
WH(GOPMAITMOHHONW M YHUTATEIhCKOW KYIbTYpPhl, B TOM YHCIJIC HAaBBIKOB CaMOCTOSTEIBHOU
paboThl ¢ Y4EOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATYPOH, MOCTYIMHBIMH TEXHHUYECCKUMU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHHIO U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUIO, TMPOEKTHOW M WCCIIEAOBATEIbCKON IEATENbHOCTH, K OCO3HAHHOMY
BHIOOpPY HAMPaABICHHOCTH U YPOBHS 00yUEHUs B JaIbHEHIIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 30pPOBBIO,
YCTaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HH, OCO3HAHWE TOCIEICTBUN M HEMPUATHE BPEIHBIX



NpUBBIYEK (YIOTPEOJICHHS aJIKOT0JIsl, HAPKOTUKOB, KypeHUsl), HEOOXOIUMOCTH COOJIOICHUS
paBmwI OE30MACHOCTH MPHU OOPAIICHUH C XMMUYECKHMH BEIECTBAMH B OBITY W pealbHOU
KU3HU,

5) TpyA0BOT0 BOCIIUTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUEHUI0 MpodecCuil U Tpyaa pa3IMdyHOTO Poja, YBaKCHUE
K TPpYAy ¥ pe3yiabTaTaM TPYAOBOW AESITEIHHOCTH, B TOM YHCIE Ha OCHOBE NPUMCHEHUS
NPEIMETHBIX 3HAHWW 110 XWMHH, OCO3HAHHBIH BBIOOP WHAMBUAYAIBHOH TPAcKTOPUU
IPOJOJIKEHUsT 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIENTHON MpodecCHOoHaNbHON AesSTEeNhHOCTH
U pa3BUTHUS HEOOXOAUMBIX YMEHHH, FOTOBHOCTh aJalTUPOBAThCA B MPOdeCcCHOHATbHOM
cpene;

6) 3K0JI0rHYecKOro BOCITHTAHHUSI:

DKOJIOTHYECKHU I1eJIeCO00pa3HOEe OTHOIICHHWE K TPHUPOJAE KaK HCTOYHHKY >KU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHMMAHKUE IIEHHOCTU 3JI0POBOrO U O€30MacHoro oopasza
KU3HHU, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY W TICHXHYECKOMY
3I0pOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS PaBUJI 0€30MaCHOTO MOBEACHUS MpU padoTe
C BEIIECTBAMHU, a TAKXKE B CUTYAIHSIX, YTPOKAIOIIHNX 3/I0POBBIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydyaeMble TIPU H3YUYCHUHM XUMUU, JJIS PEIICHUS
3a/1ay, CBSI3aHHBIX C OKpYXKarolled MNpUPOAHOM Cpenoil, i TMOBBIIIEHUS YPOBHS
AKOJIOTHYECKON KYJIbTYpbI, OCOZHAHUS TJIOOAIBHOT'O0 XapaKTepa SKOJOTHMUECKHUX MPoOIeM U
MyTe WX PEIICHHUS MOCPEICTBOM METOJOB XHWMHUH, DKOJOTHMUECKOTO0 MBIIUICHUS, YMECHHUS
PYKOBOJICTBOBATHCS MM B TI03HABATEIHLHON, KOMMYHHKATHBHON M COIMAIEHOMN TIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbDI

B cocraBe meranpeaMeTHBIX pe3yJbTaTOB BBIACTSIOT 3HAYMMbBIC IS (DOPMHUPOBAHUS
MHUPOBO33pEHUST OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpHWsA, MPHUHIUI, THUIOTEe3a, (aKT,
CHUCTEMa, TMPOIeCcC, SKCIEPUMEHT W JPYroe.), KOTOpPhIE HCIOJIB3YIOTCS B E€CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTaX M IO3BOJISIOT HAa OCHOBE 3HAHWW M3 O3THUX IPEIAMETOB
dbopMHUpPOBATH TIPEACTABICHUE O IEIOCTHOM HAYYHOW KapTHHE MHpa, U YHUBEPCAIbHBIC
ydeOHbIC JCeHCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJIATUBHBIC), KOTOPHIE
oOecrieynBalOT (POPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSTCIPHOMY IUTAHMPOBAHUIO M
OCYIIECTBJICHUIO YUeOHOM NeSITeTbHOCTH.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3zoBble j1ornyeckue 1efcTBM:

YMEHHUS HCTOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOCHUM 3HAHHM:
pPacKpbIBaTh CMBICT XHMHUYECKUX TOHATHM (BBIIEIATh HX XapakTEpHbIE TPU3HAKH,
YCTaHABIMBATh B3aWMOCBS3b C JPYTUMHU TOHATHUSMH), WCIIOJIB30BATh TOHATHUS IS
OOBSCHEHHUS OTACIBbHBIX (DAaKTOB W SBIICHWHA, BBHIOMPATh OCHOBAaHUS W KPUTECPUU IS
KJ1acCu(UKAIMU XUMHYECKUX BEIIECTB U XMMHUYECKUX PEaKIIMi, yCTaHABIUBATH MIPUUYUHHO-
CJIE/ICTBEHHbIE CBSA3U MEXKIY OOBEKTaMH H3YyUYEHHS, CTPOUTH JIOTUYECKHE PaCCYKICHUS
(MHIlyKTUBHBIC, JCTYKTUBHBIC, 110 AHAJIIOTHH ), JIEJIaTh BBIBOJIBI U 3aKITIOUCHUS;

yMEHHUE MTPUMEHSTH B TIPOIIECCe MO3HAHKS MOHATHS (IPEAMETHBIC M METAIIPEIMETHEIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, HUCIOJIb3yeMble B XMMHUH, NMPE0Opa30OBBIBATh MTUPOKO
NpUMEHSIEMbIE B XUMHUM MOJICIbHBIE TPEJCTABICHUSA — XHUMHYECKUH 3HAK (CHMBOJ
JJIEMEHTA), XUMHUYecKas (opMyia U ypaBHEHHE XHUMHYECKOM pPEaKIMU — TPU PEIICHUU
y4e0HO-TI03HABATENBHBIX 3a7a4, ¢ y4ETOM JTHUX MOJCIBHBIX IMPEACTABICHUN BBISBIATH U



XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BRISIBIATH OOIHE 3aKOHOMEPHOCTH, MPUINHHO-CIICJICTBEHHBIE CBS3U
U TIPOTUBOPEUHUS B U3YyUAEMbIX TIPOIIECCaxX U sIBJICHUSX.

Ba3oBhIe ucciiegoBarejabcKe 1eMCTBUSA .

YMEHHE HCMOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk€ B KayeCTBE OCHOBBI JJisi (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHHE OMbITA MO IUIAHUPOBAHUIO, OPTAHU3AIMU U TPOBEJICHUIO YUCHUYECKHUX
IKCIIEPUMEHTOB, YMEHHE HAOII0aTh 33 XOI0M MPOIECcCa, CAMOCTOSITEIIHHO TPOrHO3UPOBATH
€ro pe3yibTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOALI MO pe3yjibTaTaM MPOBEAEHHOIO
OTBITA, UCCIICIOBAHMS, COCTABIISATh OTYET O MPOJeIaHHON padoTe.

PabGora ¢ undopmaumeii:

yMEHHUE BBIOMPATh, AHAIM3UPOBATH W HHTEPHPETUPOBATH MHPOPMALUIO PA3TUIHBIX
BUJIOB U (OPM MPEACTABICHUS, TIOJYIaeMyI0 M3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS
JuTepaTypa XUMHUYECKOTO COJIep)KaHMs, CIpaBOYHbIE IOcoOus, pecypchl MuTepHera),
KPUTHUYECKU OILICHUBATh MIPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE IPUMEHSTh Pa3INIHbIE METOJIBI M 3alPOCHI IIPH TIOUCKE U 0TOOpE HH(pOpMaIUU
U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX ISl BHIMOJHEHUS YUEOHBIX U TTO3HABATEIBHBIX
3aa4y  OMPEAENIEHHOIO0 THUIA, MPUOOpPETEHUE OmbiTa B  O0JACTH  HUCIOJb30BaHUS
UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTHM, OBJIAJICHUE KYJIbTYpOM aKTUBHOTO
UCIIOJIb30BaHUSI PA3JIMUHBIX MTOUCKOBBIX CHCTEM, CAMOCTOSATEILHO BHIOMPATh ONTUMAIBHYIO
dbopmy mipeacTaBiieHuss HHGOPMAIUU U WUIFOCTPUPOBATH PEIlIaeMble 3aJaud HECI0KHBIMU
CXeMaMH, uarpaMmmamu, ApyruMu Gpopmamu rpauky U uX KOMOUHALIUSIMU;

yMEHHUE HCTONIB30BaTh U aHAJIU3UPOBATh B MpOIECCe yU4eOHOW M MCCIEeNOBATEIhCKOU
NEATENHbHOCTH WH(OOPMAIMI0O O BIMUSHUHM TPOMBIIUICHHOCTH, CEJIBCKOTO XO3SIMCTBA W
TPAHCIIOPTa Ha COCTOSIHUE OKPY>KAIOIIEeH MPUPOAHOM CPEIbI.

KoMMyHHUKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

YMEHHUS 3a/1aBaTh BOMNPOCHI (B XOA€ auanora u (Wiu) JUCKYCCUHM) IO CYIIECTBY
oOcyXmaeMol TeMbl, (HOPMYTUPOBATH CBOM TMPEMIOKCHHS OTHOCHUTEIBHO BBITIOTHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHUSI TPEACTABIATh MOJYyUYECHHbIE PE3YJbTaThl IO3HABATEIbHON JESITEIIbHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJlaTh MPE3CHTAlMI0 PEe3YyJIbTaTOB BBIMOIHEHUS
XUMHYECKOTO JKcmepuMeHTa (1abopatopHOro ombiTa, J1abopatopHOil  paboOThI  TIO
HCCJIEJIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOTO IIPOCKTA);

yMEHUS y4eOHOT 0 COTPYAHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIHHOMN U
UCCJIEIOBATEIBCKON JCSITEIIBHOCTH TP PEIICHUH BOSHUKAIOIIMX MPOOJIeM Ha OCHOBE Y4&Ta
OOIIIUX MHTEPECOB M COTJIaCOBaHUSI MO3ULIMKA (0OCYKIeHUsI, OOMEH MHEHUSIMU, «MO3TOBbBIC
IITYPMbI», KOOPJWHAILIMS COBMECTHBIX JICHCTBUI, ONpeAeieHue KPUTEPUEB IO OIIEHKE
KauyecTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eliCTBHUSA:

YMEHHUE  CaMOCTOSITEIbHO  ONPENEeNsTh  IEeMU  JEATEIIbHOCTH,  ILJIAaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBATH W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh  CBOIO
NesITeNbHOCTh, BBIOMpaTh HanOonee 3GHEKTUBHBIE CIMOCOOBI pPEIICHUS Y4eOHBIX W
MO3HABATEIbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABISATh WIIM KOPPEKTUPOBAThH MPEI0KEHHBIM
QITOPUTM JIEUCTBUM TPU BBIMOJHEHUM 3aJaHUN C y4ETOM IOJYYEHUS] HOBBIX 3HAHUU 00



U3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIMSIX, OIICHHBATh COOTBETCTBHE MOJIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM LEIW, YMEHHE MCIOJb30BaTh M AHAJIU3UPOBATh KOHTEKCTHI,
IpeIaraéMbl€ B YCIIOBUH 3aJaHUN.

INPE/IMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO O00S3aTEIBHOTO COAEPIKAHMA,

YCTAHOBJIEHHOT'O JIaHHOW (efiepanbHOil pabouell MporpamMmoi, BBIACNSIIOT: OCBOCHHBIC
OoOy4YaroIIMMHUCSl Hay4yHblE€ 3HAHUS, YMEHUSI U CHOCOOBI JeHCTBUM, cnenupuyeckue s
peIMETHON 001acTu «XHUMHUS», BUIBI JEATEIHLHOCTU IO MOJTYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTallii, MNpeoOpa3OBaHUI0 W TMPUMEHEHHIO B PA3JMYHBIX YYEOHBIX M HOBBIX
CUTYaLHSIX.

K koniy o0yuyenust B 8 kijiacce npeiMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOKHBI

oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHHI:

® pacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHITHI: aTOM, MOJIEKYJIa, XAMUYECKUN
AJIIEMEHT, TMPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeCh (OIHOpPOJAHAsA U
HEOAHOPOJHAsA), BAJIEHTHOCTh, OTHOCUTEIbHAsI aTOMHAas W MOJIEKYJIApHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JII XHUMHUYECKOIO
AJIIEMEHTA B COEIWHEHUH, MOJISIPHBIA OOBEM, OKCH[, KHCIOTAa, OCHOBAaHHUE, COJb,
ANEKTPOOTPULIATETbHOCTh,  CTENEHb  OKHUCIEHHUS,  XHMHYECKas  peakuus,
KJaccuuKanusl peakiui: peakiud COCIMHEHHUS, PEaKIMU PA3I0KEHUsS, PEeaKIuu
3aMeUIeHMsI, peakMu OOMEHa, 3K30- U SHIOTEPMHUECKHE PEaKIMH, TEII0BOU
addext peakiuu, SAPO aToMa, SIEKTPOHHBIA CJIOM aToma, aTOMHas OpOUTAalb,
paauyc aToMma, XMMHYECKas CBs3b, MOJIAPHAs W HEMOJspHas KOBaJEHTHas CBS3b,
MOHHAas CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAaCCOBAsl 10JIs1 BEIIECTBA (IIPOIIEHTHAS
KOHIICHTpAI[Us) B pacTBOPE;

® WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATHA U MPUMEHSATH 3TH
MOHATHSA MPU ONKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

® UCMOJb30BaTh XMUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJI€HUS (POpPMyYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

® OMNpeneisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJIEHHSI AJIEMEHTOB B OWHAPHBIX COEIWHEHHUAX, MPUHAIJICKHOCTh BEIIECTB K
ONpeACNIEHHOMY KJIacCy COEAMHEHUN Mo (opmynaM, BUA XUMHYECKON CBS3U
(KOoBaJICHTHAsI 1 MIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbIca [lepuoanueckoro 3akona . 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHMMAaHUE MEePUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
nosiokeHust B llepuonnueckoil cucreMe, 3aKOHOB COXPAaHEHHMS MacChl BELIECTB,
MIOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTraapo;

e ONNUCHIBATH W XapakTepu3oBaTh TaOmuuHyro ¢Gopmy Ilepuonnueckoil cuCTEMBI
XUMHYECKUX AJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noarpymnmna (A-rpynmna)» u
«mtobouynas moxarpynmna (b-rpynma)», manbie u OOJbIIME TEPUOABI, COOTHOCUTH
00o03HaueHus1, KOTopble uMeroTes B Tabmuie «llepuoanueckas cucreMa XUMHUECKUX
aneMeHToB JI. . MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB W 3apsija sapa, oOllee YHCIO DJIEKTPOHOB U
pacnpeielIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);



e kinaccupuIMpoBaTh  XUMHYECKHE  DJIEMEHTHI, HEOPraHUYECKHE  BEIeCTBa,
XUMHYECKHE peakuuu (10 YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLUMU BELIECTB, IO
TerioBoMy 3G DexTy);

® XapaKTepu30BaTh (OMHUCHIBAThH) OOIIHME XWUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPKAAasl OINUCAHHE MpPUMEpPaMU  MOJEKYJISPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHM;

® [IPOrHO3MPOBATh CBOMICTBA BEIIECTB B 3aBUCHMOCTU OT UX KAa4ECTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH MPOTEKAHUA XUMUYECKHUX MPEBPAILECHUNA B PA3JINYHBIX YCIOBUSAX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO ¥ MOJSIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJI0 XMMHUYECKOrOo 3JeMEeHTa Mo (opMmysie COeIMHEHHUs, MacCOBYIO
JIOJIF0 BEILIECTBA B pAacTBOpE, MPOBOJIUTH PACUEThl MO YPAaBHEHUIO XUMHYECKOM
peaxkuuu;

® [PUMEHATH OCHOBHBIEC ONEPAIlMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIM3 U CHUHTE3,
cCpaBHEeHHE, 00O0OIEeHHe, CHUCTEMAaTH3allhio, KIACCU(HKAIIMIO,  BBISBICHHUC
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — JJI1 M3yUYEHUsS] CBOMCTB BEUIECTB U XUMHUYECKHUX
peaxiuii, €CTECTBEHHO-HAYYHbI€ METOJbl TMO3HAHUS — HAOIIOJEHUE, H3MEpEHUE,
MOJIEIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );

e (CJenoBaTh IMpaBUaM TIOJIb30BAHUS XMMHYECKOW TMOCylod U J1abopaTopHBIM
00Opy/ZIOBaHUEM, a TAKXKE IMpaBUiIaM OOpaIlEHUsI C BEIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSIMU  TI0  BBITIOJIHEHHIO JIa0OPAaTOPHBIX XMMHUYECKHX OIMBITOB TIO
MOJIYYEHUI0 W COOMpaHUIO Ta3000pa3HbIX BeEIIECTB (BOAOpOAAa M KHUCIOpPOAA),
IIPUTOTOBIICHUIO PACTBOPOB C ONPENEIEHHOW MACCOBOM J0JEH PacTBOPEHHOIO
BEUIECTBA, IUIAHUPOBATb M  MPOBOAUTH XMMHYECKHE DKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBK MHAMKATOPOB (JIAKMYC,
benondranenH, METUIOPAHXK U IPYTHE).

K koH1y oO0yuyenust B 9 kijiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI

oTpaxaTh COPMHUPOBAHHOCTH y 00YYAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHIA: XUMUYECKHHU 3JIEMEHT, aTOM,
MOJIEKYJla, MOH, KAaTHOH, AaHHOH, IIPOCTO€ BEIIECTBO, CJOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKAs peaKIusl,
XUMHYECKasi CBSI3b, TEIIOBOU d(PPEKT peakinu, MOJIb, MOJIAPHBIN 00BEM, pacTBOD,
ANEKTPOIUTBI, HEAIEKTPOIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMALMS, PEAKIHH
MOHHOIO OOMEHa, KaTaJu3aTop, XUMHUYECKO€ paBHOBecHe, OOpaTUMbIE U
HEeoOpaTUMBbIE PEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEID,
BOCCTAHOBUTEIIb, OKHCJIICHHE U BOCCTAHOBJICHHE, aIOTPONHs, aM(pOTEpHOCTH,
XUMHYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METAUIMYECKas), KpUCTAJLIMYEeCKas
pemérka, KOppo3usi METaJIOB, CIJIaBbl, CKOPOCTh XUMHUYECKOW PEAKIIMH, IPEIETbHO
nomyctuMmas konuentpauus [1/IK Bemectsa;

® JUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUI U NPUMEHATHh 3TU
MOHSITUS MPU ONKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

® UCIIOJIb30BaTh XWMHUYECKYIO CUMBOJIMKY JUIsI COCTaBJiCHHS (OpPMYN BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

® ONpenensaTh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XHMHYECKUX JJIEMEHTOB B
COCIMHEHUAX PaA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONMPEAEIEHHOMY



KJIacCy coeAnHeHui no GopmyiiaM, BUJ XUMHUECKOU CBSI3W (KOBAJICHTHAs, HOHHAS,
METaJUIMYECKasi) B HEOPraHUYECKUX COCIUHEHUSX, 3aps]l MOHA MO XUMHUYECKOMN
dbopmyiie, xapakTep cpeabl B BOAHBIX PacTBOpaX HEOPTraHUUECKUX COCTUHEHUM, THII
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOT'O BEIECTBA;

e packpeiBaThb cMmbicn Ilepumommyeckoro 3akona J[. WM. MenngeneeBa w
JIEMOHCTPUPOBATh €ro IMOHUMAaHUE: OINUCHIBaTh U XapaKTepU30BaTh TAOIUYHYIO
dbopmy Ilepromuueckoit CUCTEMBbl XHMHUYECKHX JJIEMEHTOB: pa3jiMyaTh MOHSITHUS
«rnaBHas noarpymnma (A-rpymnmna)» u «mmobouynas noarpynma (b-rpynma)», mansie u
OOJIbIIKE MEPUO/IbI, COOTHOCUTh 0003HAUYEHUSI, KOTOPHIE UMEIOTCS B MEPUOAUYECKON
TaOJIUIEe, C YHUCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB XHWMHUYECKHX
AJIIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO FIEKTPOHOB U pacipeiesieHue ux mo
AJIEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJIEMEHTOB U UX COCIMHEHUH B MpeEesiaX MajbIX MEPUOAOB U IIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

e kinaccupuIMpoBaTh  XUMHYECKHE  DJIEMEHTHI, HEOPraHUYECKHE  BEIeCTBa,
XUMUYECKUE peaKlu (M0 YUCTY U COCTaBY yYaCTBYIOUIMX B PEAKIMU BEILECTB, IO
TeIIOBOMY  3(¢deKTy, M0 U3MEHEHUIO CTENeHEH OKHUCICHUS XUMUYECKUX
AJIEMEHTOB);

® XapaKTepu3OBaTh (OMHUCHIBATh) OOMME M CHEIMUPUISCKHE XHUMHYECKHUE CBONCTBA
MPOCTBIX U CJIOKHBIX BEILIECTB, MOJATBEPIK/asl ONMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

® COCTaBJISITh YPABHEHUS HJIEKTPOJIUTHUYECKOM JAUCCOIMALMUA KHUCIOT, IIENoYerd U
COJIEH, MOJHBIE U COKPAIIEHHbIE YPABHEHUSI PEAKI[Mi MOHHOIO OOMEHa, YpaBHEHUS
peakiui, TOATBEPKIAONIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U  MEXIY
BEIIECTBAMHU PA3IMYHBIX KIJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCca TUX PEaKIUi;

® [POrHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUN B Pa3IMYHBIX YCIOBUSAX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO ¥ MOJSIPHYIO MAacChl BEIECTB,
MAacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMeHTa 1Mo (opMmylie COEIMHEHHS, MAaCCOBYIO
JIOJII0 BEILECTBA B PAcCTBOPE, MPOBOJUTH PACUETHl MO YPAaBHEHUIO XUMHUYECKOM
peakiuu;

e coONO/IaTh TMpaBWiia TIOJB30BAHUS XUMHUYECKON TMOCYyIOH U J1abopaTOpHBIM
0o0OpynOBaHUEM, a TaK)Ke MpaBHa OOpAIIEHUS C BEMIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAKA U YTIIEKUCIIOTO rasa);

® MPOBOJAUTH PEAKIMHU, MOATBEPKAAIOIIME KAUYECTBEHHbIH COCTAaB  Pa3JIMYHbBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpHJ-, OpOMU[-, UOAUA-, KapOOHAT-,
docdar-, cwimkar-, cyiabdar-, THAPOKCUA-UOHBI, KAaTHOHbI AMMOHMS U HOHBI
M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOUIME B BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX
BEILIECTB;

MPUMEHSTH OCHOBHBIE ONEPAIIU MBICIIUTEIIbHOU JIEITEIbHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHUE, 00001eHre, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYNHHO-CJICICTBEHHBIX CBSI3EH —



AJIsT U3YyYCHHUA CBOMCTB BCIICCTB U XUMHNYCCKHUX pCaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/IbI

NO3HAHUs — HaOJI0IeHHEe, U3MEPEHUE, MOJIETMPOBAHUE, SKCIIEPUMEHT (peasibHbIN 1

MBICJICHHBIM).
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