AHHOTauus K padoyeii nporpamme no xumun 8 — 9 Kjaaccol

Pabouasi mporpaMmma cocraBjieHa Ha OCHOBE TpeOOBaHUU K pe3yjibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNnbHON POrpaMMBbl OCHOBHOTO 0011Ier0 oOpa3oBanus, npeactaBieHHbx B PI'OC 00O, a takxke
Ha OCHOBE (enepasibHON paboueil mporpamMmbl BOCIHUTAHUS U C Y4YETOM KOHUENIUM IPENOAaBaHUs
yueOHoro npenmMeTa «XuMus» B 00pa3oBaTesIbHBIX opranu3anuix Poccuiickoit dexepanun.

Y4eOHuUK:

Xumus. 8 xnace. Yueonuk /O.C. I'abpuensn, U.I'. Octpoymos, C.A. Crnankos.- M.: TIpocsenienue,
2022

Xumus. 9 kmace. Yueonuk/O.C. INabpuensn, N.I'. Octpoymon, C.A. Cnankos.- M.: TIpocsenienue,
2022

MecTto npeamera B yueOHOM IIaHe:

®denepanbHbIlii 0a3UCHBIA y4eOHBIH 00pa3oBaTENIbHBIA IIAH JUIsI 00pa30BaTeIbHBIX YUYPEIKICHUN
Poccuiickoit denepanu npegycMaTpuBaeT 00sA3aTeNbHOE MU3YYCHHE XUMHM HA STale OCHOBHOTO OOLIEro
oOpazoBanusi B o0beMe 136 u, B Tom yrcie B 8 u 9 kiaccax mo 68 4 (2 4. B Hezento).

enun u 3aga4n peanu3anuu NpPorpaMmbl yueOHOro npeaMera siBJIsIOTCSA:

- (QopmupoBaHUE NEPBOHAYATIBHBIX CHUCTEMATU3HPOBAHHBIX NPEJICTABICHUNH O BEIIECTBAX, MX
MPEBPAIICHUSAX U TMPAKTUYECKOM MPUMEHEHUHU; OBJIAJCHHE TMOHATUMHBIM anmapaToM U CHUMBOJUYECKUM
SI3BIKOM XMMHH;

- OCO3HaHHE OOBEKTHMBHOW 3HAUYMMOCTH OCHOB XMMHYECKOW HAyKH Kak OO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, XUMHUYECKUX MPEBPALICHUI HEOPraHMYEeCKUX M OpPraHMYeCKHX BEIIECTB KaK OCHOBBI
MHOTI'MX SIBJICHUM )KUBOW M HEXKUBOU IIPUPOIBL;

- yrayOsieHue mpeCTaBICHU 0 MaTepHaIbHOM €IMHCTBE MHUPA;

- OBJIAQJICHUE OCHOBAMHM XHMHMYECKOW I'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJTU3UPOBATH U OOBEKTHBHO
OLICHUBATh >KW3HEHHBIC CHUTYyallMH, CBS3aHHbIE C XHUMHEH, HaBbIKAMH O€30MacHOro oOpalleHus ¢
BELIECTBAMM, HCIIOJIb3YyEMbIMH B IIOBCEJAHEBHOW JKM3HU; YMEHUEM aHaIU3UpOBaTb U IUIAHUPOBATH
HKOJIOTHYECKU Oe30IacHOe MOBEICHHUE B LEJIIX COXPAHEHUS 370POBbs U OKPYKaIOLIeH Cpe/ibl;

- (opMUpOBaHME YMEHUN YCTaHaBIMBATh CBS3M MEXJY pEalbHO HaOJI0aeMbIMH XMUMHUYECKUMU
SBIIGHUSIMU U TIPOIIECCAMH, MPOUCXOASIIUMU B MUKPOMUPE, OOBSICHATH MPUIMHBI MHOTO00pa3us BEIIECTB,
3aBHUCHUMOCTh HMX CBOMCTB OT COCTaBa M CTPOEHHUS, a TaKXKE 3aBHUCHUMOCTh NPUMEHEHMs BELIECTB OT HUX
CBOICTB;

- IpUOOpETEeHNE OMbITA UCTIOIB30BAHUS PA3IUYHBIX METOJOB U3yUEHUS BEIIECTB: HAOIIOACHUS 3a X
MpEeBpalICHUSIMI TP TPOBEIACHUHM HECIOXHBIX XUMHUYECKUX HKCIHEPUMEHTOB C HCIOJIb30BAHHEM
J1a60paTOPHOTO 00OPYIOBAHMS U IPUOOPOB;

- (QopMupoBaHHE MPEICTaBICHUA O 3HAUYEHUU XHUMHUYECKONH HAyKHM B PEIICHUU COBPEMEHHBIX
AKOJIOTMUYECKUX MPOOJIEM, B TOM UUCIIE B IPEIOTBPALLEHUH TEXHOTEHHBIX U SKOJIOTMYECKHUX KaTacTpod.

INVIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O XHMMHUHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSI MPOTrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUS TOCTUTAIOTCS B
XoZie OOy4eHHs XHUMHUU B €IUHCTBE Yy4eOHOW M BOCIUTATEIbHON JESATEIBHOCTH B COOTBETCTBHU C
TPAJUIMOHHBIMH POCCUNCKUMU COLMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU LIECHHOCTSAMH, IPUHATHIMU
B 00lIecTBE MpaBUIaMU U HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS
U COLIMAITN3AI[MH 00yUarOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATbCA CHUCTEMOM
MTO3UTHBHBIX LIEHHOCTHBIX OPUEHTALIMA U PACUIMPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTproOTHYECKOTr0 BOCTIUTAHUS:

LIECHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY
HacJIeIN0, MOHMMAHUS 3HAYE€HUS XMMUYECKONW HAayKH B JKM3HM COBPEMEHHOI'O OOLIECTBa, CHOCOOHOCTH
BJIAJIETh JOCTOBEPHOM MH(OpMaIeil 0 mepeqoBhIX TOCTHKEHUAX M OTKPBITHIX MUPOBOM M OTEUECTBEHHOM
XMMHUH, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MHpa 1 OOLIECTBA;



2) rpa’kJJaHCKOTO BOCTIMTAHMUSI:

IIPEJICTaBICHNUS O COLMAJIbHBIX HOPMAax M IPaBHJIAX MEXKJIMYHOCTHBIX OTHOLICHWH B KOJUIEKTHBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOH, y4eOHO-UCCIEI0BATEIbCKON, TBOPUECKOM
U IpYIUX BUAAX JIE€ATEIILHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM A€ATEIbHOCTU IIPU BBINOJIHEHUU
yueOHBIX, IIO3HABATENIbHBIX 33734, BBHIMOJIHEHUH XUMHUYECKUX OKCIHEPUMEHTOB, CO3AAHUU Y4YEOHBIX
IIPOEKTOB, CTPEMJICHHsI K B3aMMOIIOHUMAHUIO U B3aMMOIIOMOILM B IpOLECCe TON yueOHOH 1eATeNbHOCTH,
TFOTOBHOCTU OLICHMBAaTh CBOE IOBEACHHE M IOCTYIKHM CBOMX TOBApUIIEH C NO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM € Y4ETOM OCO3HAHMS ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTU HAY4YHOI'O IIO3HAHMSL:

MHUPOBO33PEHUYECKUE IIPEACTABICHUS O BEIIECTBE M XMMHMYECKOH pEakLUH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABIISIOLIME OCHOBY Ul IIOHMMAaHUS CYIIHOCTH HAy4YHOU
KapTUHbl MHpa, HPEACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SX
YyeJoBeKa C IPUPOIHOU CPEIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA IIOJyYEHHE HOBBIX 3HAHUH IO XUMMH, HEOOXOAMMBIE
s O0bACHEHHS HaONIONAaeMbIX MPOIECCOB W SBJICHHI, TI03HABATEIbHOH, HWHPOPMALMOHHOW W
YUTATENIbCKOM KYJIbTYyphl, B TOM 4YHCJE€ HABBIKOB CaMOCTOSATENbHON paboThl C y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPECTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUA;

UHTepeC K OOydYyeHMIO M IO3HAaHUIO, JI0003HATENbHOCTh, TI'OTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM U  HUCCIENAOBATEIBbCKOM JCSITENBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmupoBaHUS KYJIbTYPHI 310POBbS:

OCO3HAHHUE LIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha
3I0pOBBIM 00pa3 JKU3HU, OCO3HAHUE IOCIEACTBUM WU HENPUSITHE BPEAHBIX IPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOUMOCTH COOIIOIEHUS MpaBul 0€30IaCHOCTU IpU OOpAIlEHUU C
XUMHAYECKHMH BEIIECTBAMH B OBITY M pealibHON KU3HU;

5) TpyZA0BOr0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY HM3YUYEHHIO Ipoeccuil U Tpyda pa3IuvyHOro poja, yBaKEHHUE K TPYAy U
pe3ysipTaTaM TPYIOBOM JEATENbHOCTH, B TOM 4YMCIE Ha OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHUH 10
XUMHH, OCO3HAHHBIM BHIOOpP WHIMBUIYaIbHOW TPACKTOPUU NPOAOIKEHUS 00pa3oBaHUs C Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XMMMHU, OOLIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH, YCIIEIIHOM
npodeccCHoHaNbHON JEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aJalTHpPOBATHCS B
npodeccuOHaIBLHOMN Cpejie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

HKOJIOTHYECKH 11e1eco00pa3Hoe OTHOLIEHNE K MPUPOE KaK UCTOYHHMKY KU3HU Ha 3eMjie, OCHOBE €€
CYLIECTBOBAHMSI, IMOHMMAHME LEHHOCTH 3JI0pOBOro M Oe3zomacHOro oOpa3a >KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOICHUS
IpaBWJI 0€30MaCHOT0 NOBEIEHUS TP paboTe C BELIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOLIUX 3/10POBbIO
U KM3HH JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHMS, IOJIydaeMble MpPH H3YYEHMM XHMMHM, JJI pEUIeHHs 3anaad,
CBSI3aHHBIX C OKpYKAIOLIEH NPUPOAHOW CpEIOMW, s TOBBIMIEHUS YPOBHSI SKOJIOIMUYECKON KYJIbTYpBI,
OCO3HaHUs TN100aJbHOIO XapakTepa SKOJIOTMUECKUX MpoOJeM U MyTel UX pelieHHs MOCPEICTBOM METOI0B
XUMHM, OKOJOTMYECKOrO  MBIIUIEHHUS, YMEHHMS  pPYKOBOJCTBOBaTbCS MM B  IIO3HABAaTEIBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BbIAEAIOT 3HAYUMBIE I HOPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHbIe TOHATHUS (3aKOH, TEOpHs, MPUHIMII, THIIOTe3a, (aKT, cucTema, mpolecc, SKCIEPUMEHT H
JpyToe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpeIMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUM W3 ATUX MpeIMEeTOB (OPMHUPOBATH IMPEACTABICHUE O LEJIOCTHOM HAayyHOH KapTUHE MHUpaA, U
yYHHUBEpcajbHble y4ueOHble NeWCTBUS (TMO3HABaTENbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), KOTOpHIE
obecreynBaOT (OPMHPOBAHHWE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAaHMIO M OCYLIECTBICHMIO
yueOHOM NeSTENbHOCTH.

[To3HaBarenbHbIC YHUBEPCATIbHBIC YU€OHbBIE ICHCTBUA

ba3oBble ornueckue ACUCTBUSA:

YMEHHMSI UCIIOIb30BaTh IPUEMBI JIOTHYECKOTO MBILIUICHHUS TP OCBOCHUH 3HAHUM: PACKPBIBATh CMBICI
XMMHUUYECKUX TMOHATUHN (BBLAEIATH MX XapaKTEepHbIE NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU



MOHATHUSIMH ), UCTIOJIb30BaTh MOHATUSA 111 O0OBSICHEHUS OT/AEIbHBIX (DAaKTOB U SBJICHUN, BBIOMPATh OCHOBAHHUS
U KpUTEpUM [UIsl KiIacCUPUKALMKA XUMHUYECKUX BEUIECTB W XHMHUYECKUX pEaKlMid, YyCTaHaBIMBATb
NPUYMHHO-CJICICTBEHHbIE CBSI3M MEXIY OOBEKTaMHM M3Y4YEHHUS, CTPOUTH JIOTMYECKHE PACCYKICHHS
(MHIYKTUBHBIC, ACTYKTUBHBIE, IO aHAJIOTHH ), AeNIaTh BBIBOJbI U 3aKIIOUYCHHUS;

YMEHME NPUMEHATh B TPOLECCE IO3HAHUS MOHATHS (IpEIMETHbIE M METalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENH, HCIOIb3yEMbIE B XUMHHU, PE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIE B
XMMUU MOJICTIbHBIC TIPE/ICTABICHUS — XMMUYECKMH 3HAK (CHMMBOJI 3JIEMEHTa), XMMHYecKas (opmyna u
ypaBHEHHE XHMHUYECKOM pEaKIUH — MpH pPElICHUH YueOHO-TO3HABATENIbHBIX 3a7ad, C Y4YETOM DTHUX
MOJIETIBbHBIX MPEICTABICHUI BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU U3YyYaeMbIX 0OBEKTOB
— XUMHYECKHX BEIIECTB M XMMHYECKUX peaKluil, BbIABIATH OOLIME 3aKOHOMEPHOCTH, NPUYMHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEUMS B U3yYAEMBIX IPOLIECCAX U SIBICHUSX.

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:

YMEHME HCIO0JIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KAaYE€CTBE MHCTPYMEHTA IIO3HAHUS, a TaKXKe B
KauyeCTBE OCHOBBI U1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

IpUOOpETEHUE OIbITa 10 IUIAHUPOBAHMIO, OpPraHU3allid M  MPOBEACHUIO  YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0II0AATh 32 XOJ0M IPOIIECcca, CAMOCTOSTENIbHO IPOrHO3UPOBATh €0 Pe3yibTar,
(dbopmynHupoBaTh 0000IIECHHS ¥ BBIBOBI IO PE3YJIbTaTaM MPOBENEHHOTO OMBITA, HCCICIOBAHNUS, COCTABIATh
OTY€T O MpoeNaHHOM pabdoTe.

Pabora ¢ uapopmarueii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U MHTEPIPETHUPOBATH MH(GOPMAIIUIO PA3TUYHBIX BHAOB U (popm
MIPEJICTABICHMS], TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAY4YHO-NOMYJSIpHAs JINTEpATypa XHUMHUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MocoOusi, pecypcbl MHTepHETa), KpUTUUYECKH OIICHHBATh MPOTUBOPEUUBYIO H
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPHUMEHATH pa3IMyHble METOABl M 3alpoChl MPH TMOHCKE U OTOOpe HHGOpPMALUU H
COOTBETCTBYIOILIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBINOJHEHHS Y4YeOHBIX M IIO3HABATEJIbHBIX 3aJay
omnpeAenéHHOro  TUMa, NpUOOpeTeHHe OombiTa B  00JacTH  HMCHOJb30BaHUS  UHGOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BAaHUS PA3IUYHBIX TTOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMANbHYIO (QOpPMY TpeACTaBIeHUs HHPOPMALUU U
WUTIOCTPUPOBATH PellIaeMble 3a/1a4l HECIOKHBIMHU CXEMaMu, AMarpaMMaMu, IpyrumMu popMamu rpaduku 1
WX KOMOWHAIUSIMU;

YMEHHE MCIOJIb30BaTh U aHAJIU3UPOBATH B Ipolecce yUeOHOW M MCCIeA0BATENbCKON e TeIbHOCTH
MHGOpPMALIMIO O BIMSHUM TPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA M TpaHCIOpTa Ha COCTOSHHE
OKpY>Karolel MPUPOJTHON CPEbI.

KomMmyHHKaTHBHBIE YHUBEpCAJIbHbIE YUeOHBIE 1EHCTBHSL:

YMEHHMsI 3aJ]aBaTh BOIIPOCHI (B X0/€ Auajiora u (Win) JUCKYCCUM) M0 CYLIECTBY 00CYKIaeMON TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATI0KEHHOM 3a/1auu;

YMEHMsI TPEACTaBIATh IOJYYEHHbIE pPE3yJbTaThl IO3HABATEIbHOM N€ATENbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPEe3YyJIbTaTOB BBINOIHEHUS XUMHYECKOIO HKCIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

yYMEHHUSI y4yeOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABaTEeIbHOH U
HCCIIEIOBATENbCKON JIEATENIbHOCTH TNpPHU PEUIeHUM BO3HUKAIOIIUMX MpoOjieM Ha OCHOBE yuyéTa OOLIuX
MHTEPECOB U COTIACOBaHMs MO3UIMIA (00CYXIeHHS, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBI», KOOPAUHALIHS
COBMECTHBIX JICHCTBHM, onpeiesieHne KPUTEPUEB 10 OLICHKE KayecTBa BBIIIOJHEHHOW paboThl U IpyTHe).

PerynaruBHble yHUBepcaabHbIE yUeOHbIE EHCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMNpeAeNsATh LN JAESITeIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBAaTh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JESTEIbHOCTb, BBIOMpaTh Haubolee
a¢dexTuBHBIC CIOCOOBI PEIIeHUs y4eOHBIX M TO3HABATEIBHBIX 337a4, CAMOCTOSTEIHLHO COCTaBIATh WM
KOPPEKTUPOBaTh MPEIIOKEHHBIA aNrOPUTM ACMCTBUM IPHU BBHINOJIHEHMH 3aJaHUM C Y4ETOM IOJIy4YEHHUS
HOBBIX 3HaHHM 00 M3yyaeMbIX 00bEKTaX — BEIIECTBAX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO
pe3ysipTaTa 3asBICHHOM LE€JM, YMEHHE HCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, INPEAJIaracMbIe B
YCJIOBUH 3aJJaHHI.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3ysIbTAaTOB 10 OCBOCHHMIO 00S3aTENILHOTO COJAEP)KaHUs, YCTaHOBIEHHOTO
naHHOHM (denepasbHOM pabodveil MPOrpamMMoi, BBIICISIOT: OCBOEHHBIC OOYyJaroNMMUCS HaydHbIC 3HAHMS,
YMEHHUS U CHOCOOBI NeHCTBUM, criennduyeckue Ui MpeaIMeTHON 00nacTu «XUMHUA», BHIBI JESTETbHOCTH



MO TOJIyYEHHIO HOBOTO 3HAHMS, €ro WHTEpHpeTalud, NpeoOpa3oBaHUIO M NPUMEHEHUIO B pa3IMYHBIX
Y4€OHBIX U HOBBIX CUTYalLIUsX.

K xonmy oOydeHus B 8 kjacce IpeAMETHBIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPa)aTb
C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IIOHATHI: aTroM, MOJIEKYJIa, XUMMUYECKHUMN
3JIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJIHAS U HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJISIpHasi Macca, KOJIMYEeCTBO BEILECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
J0JsI XUMHYECKOTO DJIEMEHTa B COCAMHEHUH, MOJSPHBIM 00BEM, OKCHI, KHCIOTa, OCHOBaHHUE, COJb,
3JIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKash Peaklys, KiIacCu(pUKalus peakuil: peakuu
COEMHEHMS, PEAKIUN PA3JI0KEHUS, PEAKLUN 3aMELICHUs, PEaKIUU OOMEHa, 3K30- U 3HJIOTEPMHUYECKUE
peaKIMy, TeIIOBOM 3P GeKT peakiuy, siAPo aToMa, 3JIEKTPOHHBIN CI0i aToMa, aTOMHas OpOUTallb, paauyC
aTOMa, XUMHUYECKAas CBS3b, MTOJIIPHAs U HETIOJISIpHAs KOBAJIEHTHAs CBS3b, NOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBast 10J1s BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

o WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHSITUNA M IPUMEHATH 3TH MOHATHS
IIPY OIIMCaHHUM BELECTB U UX IPEBPAICHUN;

o UCIOJb30BAaTh XMUMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJIEHUS ()OPMYIN BELIECTB U ypaBHEHUH
XUMUYECKHUX peaKIuii;

o OIpEAEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, CTEIIEHb OKHUCICHMUS
3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, MPUHAUIEKHOCTh BEIIECTB K ONpPEAeNEHHOMY KIIAcCy COEIMHEHUN
o hopMyiam, BUA XUMHUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAS) B HEOPTAaHMUECKUX COCTUHEHUSX;

o packpbiBath cmbicn [lepuoanyeckoro 3akona JI. M. MenzaeneeBa: JIe€MOHCTPUPOBAThH
IIOHMMaHHE NEePUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHMMHYECKHUX 3JEMEHTOB OT HX IOJOXKEHUs B
Ilepuonuyeckoil cucteme, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsl, 3aKOHa ABOTaJIpo;

o ONMCHIBaTh U XapaKTepus3oBaTh TaOiIMuHyto popmy llepuonnueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATUS «J1aBHas noArpymnna (A-rpymmna)» u «mnodouyHas noarpynna (b-rpynmna)y,
MaJible ¥ OOJbIlIME MEPHO/bl, COOTHOCUTh 00O3HAa4YeHHUs, KOTOpble uMetoTcss B Tabmune «llepuoanyeckas
cucreMa XxumMuueckux snemeHToB JI. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUSI aTOMOB
XMMHUYECKHX 3JEMEHTOB (cOocTaB M 3apsij sapa, oOllee YMCIO 3JIEKTPOHOB U paclpesielieHue HX 10
AJIEKTPOHHBIM CIIOSIM);

o KJaccu(UUUpoBaTh XMMHUYECKHE D3JIEMEHThl, HEOpraHWYEeCKHe BeIleCTBa, XHMHUYECKHE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUNIOBOMY 3D (DEKTY);

o XapaKTepu30BaTh (OMUCHIBATh) O0IIME XMMHUYECKHUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLnii;

o IIPOrHO3MPOBaTh CBOWMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX KadyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B PA3JIMYHBIX YCIOBUIX;

o BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO JIOJIO

XMMHUYECKOTO 3JIeMEHTa MO (opMmyse COEeIMHEHUs, MacCOBYIO JIOJII0 BELIECTBa B PACTBOPE, MPOBOAMTH
pacuéThl MO YpaBHEHUIO XUMUUYECKOM peakinu;

o MPUMEHATh OCHOBHBIE OIEpaIlid MBICIIUTEILHON JIESITEIbHOCTH — AaHalIW3 W CHHTE3,
cpaBHEHHUe, 00001IeHNe, CHCTeMaTH3allnI0, KIacCU(DUKAIINIO, BRISBICHIE PUINHHO--CIICICTBEHHBIX CBS3EH
— JUISI M3YYEHHsI CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHUS —
HaOI0IeHNe, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (PeabHBIN M MBICIICHHBIH );

o CJIeIOBATh MPABHJIAM TOJIb30BAHUSI XUMHUUYECKON TTOCYI0N 1 JTaOOpaTOPHBIM 000PYIOBaHHUEM,
a TaKKe TpaBWiaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMHU IO BBIOJTHEHHIO
1ab0PaTOPHBIX XUMHYECKHUX OMBITOB MO TMOTYyYEHHIO M COOMpaHHMIO ra3000pa3HBIX BEIIECTB (BOAOPOIA H
KHCIIOpO/1a), TPUTOTOBJICHUIO PAaCTBOPOB C OMPENENIEHHON MaccoBOil J0jeil pacTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh U MPOBOJIUTh XUMHUYECKUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U KUCIOT
C TIOMOIIBI0 HHAUKATOPOB (JTakMyc, peHonmdTanenH, METUIOPaHK U APYTUE).

K koniy oOydeHus B 9 kiiacce mpeAMETHBIE Pe3yNbTaThl Ha 0a30BOM ypOBHE JTOJIKHBI OTpakaThb
c(hOpPMHUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUN:

o pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKUX TMOHSATHA: XWUMHYECKHA DIIEMEHT, aToM,
MOJIEKYJIa, HOH, KAaTHMOH, aHWUOH, NPOCTOE BEUIECTBO, CJIOXKHOE  BEIIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peakius, XUMHUYecKas CBs3b, TEIIOBOM



3 eKT peakiuu, MOJIb, MOJISIPHBII 00BEM, pacTBOp, DIEKTPOJIUTHI, HEINEKTPOIHUTHI, HIEKTPOIUTHUECKAS
JUCCOLMaIus, peaklMd MOHHOTO OOMEHa, KaTalu3arop, XHMHUYECKOe paBHOBECHE, oOpaTHuMble H
HEOOpaTHUMBIC pEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE DPEAKLUU, OKUCIUTENb, BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUS, aM(POTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJIGHTHAs, WOHHas,
METaJININYECKasi), KpPUCTAUIMYECKas pelETka, KOppo3us METaJlIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOU
peakuuu, npeaenbHo gonycrumas konuentpanus 111K Bemectsa;

. WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX NOHSTUN U MPUMEHATh 3TH HOHATUS
IIPY OIIMCaHUM BELECTB U UX IPEBPAILICHUN;

. HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBieHHs (OpMyJ BEUIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIUH;

. OIpEAEIATh BAJIEHTHOCTb U CTENEHb OKHCIEHUS XUMUYECKUX DJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJJICKHOCTH BEIIECTB K ONPENCIEHHOMY KJIACCY COSIMHEHUH 10 (hopMyam, BUJ
XUMHUYECKOHN CBSI3U (KOBaJCHTHAs, MOHHAS, METAININYECKas) B HEOPraHUYECKUX COCIMHEHUSIX, 3aps]] HOHA
0 XUMHYECKOW (opmylie, XapakTep Cpeasl B BOJHBIX PAaCTBOPAX HEOPraHMUECKUX COCIWHEHWH, THII
KPUCTAJUIMYECKOMN pEeIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbicia llepuogmueckoro 3akona Jl. M. MenneneeBa U IEeMOHCTPUPOBATH €T0
MMOHMMAaHME: OINUCHIBATh M XapakTepu3oBaTh TaOnuuHyio (opmy Ilepromuueckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpymmna)» u «mnodounas noarpynna (b-rpynmna)y,
MaJjible U OOJBbIINE MEPUObI, COOTHOCUTh 0003HAUEHUs, KOTOPhIE UMEIOTCA B MEPUOAMUYECKOM Tadnwuile, ¢
YUCJIOBBIMUA XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsl] Aapa, odliee
YHCIIO 3JIEKTPOHOB M PACIpelIe]IeHHe MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHSTH OOIIME 3aKOHOMEPHOCTHU B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCJUHEHHMH B Ipejaesax MallbIX MEPUOJIOB U TJIaBHBIX MOATPYII C
Y4ETOM CTPOCHUS UX aTOMOB;

o KJIacCU(UIUPOBATh XUMUYECKUE DIEMEHTBl, HEOPTaHWYECKHUE BEIEeCTBA, XHUMUYECKUE
peakmuu (10 YUCIy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEIUIOBOMY 3(P(EKTy, 0 N3MEHEHHIO
CTETEeHeN OKUCIICHUS XUMHUECKUX IIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBAaTH) O0IIME U Crienn(pUIECKUe XUMUIECKNE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, IMOATBEpKJas ONUCaHHE MpUMEpaMH MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

. COCTAaBJIATh YPABHEHHS JJIEKTPOJIUTUYECKON AUCCONMALMM KHCIIOT, LIEJIO0YEe M COJIeH,
MIOJIHBIE U COKpAIll€HHbIE YpaBHEHUS peaklMii MOHHOTO OOMEHAa, YpaBHEHHS peaklui, MOATBEP KIAI0IINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JINYHBIX KJIACCOB;

L4 PaCKpLIBaTh CYIITHOCTDb OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ moCcpeaACTBOM
COCTAaBJICHHUA 3JICKTPOHHOT'O OajlaHca THX peaKuHﬁ;

L4 IMPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTU
MPOTCKAHUSA XUMHWYCCKUX IMMPEBPALICHUU B PA3JIMYHBIX YCIIOBUAX;

o BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIIDHYIO U MOJIAPHYIO MAacCChl BEIECCTB, MAaCCOBYIO OOJIIO

XMMHUYECKOTO 3JIeMEHTa MO (opMmyse COEeIMHEHUs, MacCOBYIO JIOJII0 BELIECTBa B PACTBOPE, MPOBOAMTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKOW PEeaKIny;

. co0roAaTh MpaBuiia MOJIb30BAaHUS XUMUYECKON MOCYI0M 1 J1abopaTOpHBIM 000pPYIOBaHUEM,
a TaKkXke IpaBuja OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C HWHCTPYKLHUSMHU I10 BBITOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OINBITOB MO MOJYYEHHUIO U COOMpaHHMIO Ta3000pa3HbIX BELIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);

o MPOBOJIUTH PEAKIUH, IOJTBEPKAAIONINE KAUYECTBEHHBI COCTaB pPa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAUI-, KapOboHat-, ¢docdar-, CHIHUKaT-, Cyiab(ar-,
TMJIPOKCUI-UOHBI, KAaTHOHBl aMMOHHUS M MOHBI HM3yYEHHBIX METAJUIOB, IMPHCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATh OCHOBHBIE OIEpallMyd MBICIUTENFHON JEATeNbHOCTH — aHalu3 W CHUHTE3,
cpaBHEHHE, 0000IIeHne, CUCTEMATH3allNIO, BBISIBJICHNE MPUUYMHHO-CIEJACTBEHHBIX CBSI3€H — A M3ydeHUs
CBOWCTB BEMIECTB M XWMHUYECKHUX DPEaKIWH, €CTeCTBEHHO-HAYYHBIE METOJbl MO3HAHWS — HaOIIOJCHHUE,
M3MEpEeHue, MOJICIUPOBAHUE, IKCIICPUMEHT (peasIbHbIA M MBICIICHHBIH ).

N3yyaempble pa3aesibl y4eOHOro mpeaMeTa XuMUH

8 ki1ace

[TepBoHauanbHble XUMUUecKue TOHATHS (204)



Baxneiime npeacraButenu Heopranumdeckux Berects. (30 )
Ilepuonnueckuii 3akoH u Ilepumoamdeckas cucrema xumuyeckux snemeHtoB [[.M. Menpgeneesa.
CrtpoeHne aToMOB. XUMHUUECKast CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEbHBIC peakiun. (15 1)

9 ki1acc

BeriectBo u xumuueckue peaxiuu. (17 4)
Hemeramisl 1 ux coenunenus (25 q)
Mertamibl 1 ux coequHeHus (20 )

Xumus 1 okpyxkaromas cpeaa (3 4)

DopMbI KOHTPOJISA

DopMoii OIIEHKHU JTOCTHKEHUS PE3yIbTATOB OCBOCHHUSI IPOTPAMMBI SIBJISIETCS aTTECTALIMSL.

WroroBast arrecrauus MPOBOAUTCS HA OCHOBAaHMU COOTBETCTBYIOUIMX TOCYJAapPCTBEHHBIX
HOPMAaTUBHBIX MTPABOBBIX TOKYMEHTOB.

[IpoMexxyTouHasi arTecTalisi - 3TO OICHKA KadecTBa YCBOCHHUS OOYYaIONIUMCS COACPKAHUS
y4eOHOro MpeIMeTa, M0 OKOHYaHUH MX U3YUEHUs M0 UTOTaM TPUMECTpPa, MOJIYyroAus, yueOHOro roaa.

B mpomecce m3ydeHHs Kypca HCHONB3YIOTCA CIEAYIOMHE (OPMBI MPOMEKYTOYHOTO KOHTPOJIS:
TECTOBBI KOHTPOJb, MPOBEPOUHBIE PAOOTHI, WHIAMBUAYAIbHbIE 33aJaHUS HA KapTOukKax, Tpaduveckue
JTUKTAHTHIL.

OcymectBisiThest peasnzanus [IporpaMMbl MOXXET € TNPUMEHEHHEM DJJIEKTPOHHOTO OO0Yy4YeHUs,
TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHOJNOTHH. [Ipr HEOOXOAMMOCTH HOMycKaeTcs WHTerpauus Qopm
oOydeHUsl, HANpUMEp, OYHOTO W DIIEKTPOHHOTO OOY4YCHHS C UCIOJIb30BAHUEM JHUCTAHIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOIOTUH.



