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PACCMOTPEHA COI'TACOBAHA YTBEPXJEHA
Pemenne negarornueckoro copera OY ot
[IpoTokona 3acegaHus METOIMYECKOTO 3amectuTens gupekropa no Y BP 30.08. 2023 r. mpoTokon Ne 1
00bEIMHEHNS YUHUTENEH 7/ _ _ -
< f’é’ﬂ’ H.B. I'yceBa BBEJICHO B JICHCTBUE NIPUKA30M
or 30aerycra 2023r. Ne 1 TTOATHICE pacmu(ppoBKa MOAMHCH or 31.08 20231 Ne 2-67
PykoBoxurens MO «30» amrycra 2023r. I[HpeKTQP___mKonH
,rf:_f/_ LT I'.H. CkoMopoxoBa
i TOJTINCH pacuundpoBKa MOANNUCH
H.M. [IlantoBanosa
HIOAIUCH pacun(ppoBKa NOINUCH
PABOYAS ITPOT'PAMMA
IIo YUeOHOMY IIpEAMETY «XUMUI»

(yka3ate npeaMeT, Kypc, MOAYJIb)

YpoBeHb 00pazoBaHus (KJIacC) ocHoBHOE 00uIee 06pasoBanue 8 Kimacca
(HayanpHOE 00IIIEe, OCHOBHOE 001IIee, cpeHee o0Iee 00pa3oBaHUE ¢ YKa3aHUEM KJIaCCOB)

KonmuecTBO yacos 68
YpoBeHb 0a30BbIN
(6a30BBIH, TPOPHITBLHBIN)
VYuurtens PesnukoB I1aBen AllekcaHapOBUY NEpBask KBATU(PUKAIIMOHHAS KATETOPHS

OO, nomKHOCTh, KBaTH(UKAINOHHAST KaTEropus

IIporpamMma pazpaboTaHa Ha OCHOBE TPEOOBAHMN K pe3yJIbTaTaM OCBOEHMsI OCHOBHOM 00pa30oBaTeIbHOM POrpaMMbl OCHOBHOT'O
obuiero obpaszoBanusi, npeacrasieHHbIx B PI'OC OO0, a taxke Ha OCHOBE (pelnepalibHOM paboueill mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHILICTILIMHU MPEToiaBaHus yueOHOro npeaMera « Xumus» B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit deaepanuu.

Ha 2023 - 2024 y4yeOHbIH 10/



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI COCTaBJIeHa Ha OCHOBE TPeOOBaHUM K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOW MpOorpaMMbl OCHOBHOTO o0Iero odpasopanus, npenacraBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanpHolt pabouedt TporpaMMbl BOCIHMTaHUS W C Y4YETOM KOHIICIIIMK TIpEnojaBaHusl Y4eOHOTOo IpeaMera «XUMHUs» B
oOpazoBarenbHbIX opranu3anusax Poccuiickont denepanuu.

[Mporpamma 1o xumuu Ha€T MPEICTABJICHUE O IENAX, OOILIeH cTparermu OOydeHHs, BOCIIMUTAHUS U Pa3BUTHS OOYYarOIIMXCSI
CpelICTBaMU y4eOHOTO MpeaMEeTa, YCTAHABIUBACT 00sI3aTeIbHOE MPEAMETHOE COJICPIKaHUE, MPEIyCMAaTPUBACT PACIPEICIICHUE ero o
KJaccaM M CTPYKTYPHpPOBAaHME IO pasiesiaM M TeMaM IpPOTrpaMMbl MO0 XHMHHU, OMPEACISCT KOJIMYCCTBEHHBIC M KAauCCTBEHHBIC
XapaKTEPUCTUKU  COJICPIKAHMsI, PEKOMECHIYEMYIO IOCIICAOBATCIIbHOCTh HM3YYCHHS XHMHH C YY6TOM MEKIPEIMETHBIX |
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH OOYYarOIIUXCS, OMPEACSeT BO3MOXKHOCTH
npeaMeTa JUIS peain3aiuyd TpeOOBaHUN K pe3ysibTaTaM OCBOCHHWS OCHOBHOH 00pa30BaTeNIbHOW MpOrpaMMbl Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHusl, a TaKXKe TPEOOBAHMI K pe3ysibTaTaM 0O0yYCHHS XUMHUHU Ha YPOBHE IeJIei H3yUeHHS MpeMeTa i OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEIHLHOM NEATEILHOCTH 00YYarOIIETOCs TI0 OCBOSHUIO YIEOHOTO COCPIKAHU.

3HaHWE XUMHH CIY>KUT OCHOBOH NIl (POPMHUPOBAHWS MHUPOBO33PEHHUs OOYYAIOIIETOCs, €ro MPEICTaBICHU O MaTepUaTbHOM
CAMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POpPMUpYEMble XUMHUEH TPENCTABICHUS O B3aUMOMPEBPAIECHUSX YHEPTUU U 00 IBOJIONUU
BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS TI00ATBHBIX MPOOIeM YCTOMYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBOM M SKOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3yuenue xumunu:

CIIOCOOCTBYET pealii3allid BO3MOXHOCTEM i1 caMopa3BUTHS U (OPMHUPOBAHMS KYJIbTYpPhl JIMYHOCTH, €€ oO0umeil u
(GyHKIHMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHHS U TBOPYECKUX CIIOCOOHOCTEH OOYYalOIMXCSl, HAaBBIKOB MX CaMOCTOSTEIbHOMN
y4eOHOH JIeSITeNIbHOCTH, DKCIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK U B
npodeccUOHaNbHOM eI TeIbHOCTH;

3HAaKOMHUT CO CHCHH(I)HKOﬁ HAayYHOI'O MBIIUJICHH:, 3aKJIaJIbIBACT OCHOBBI HCJIOCTHOTO B3IV d HA CAMHCTBO IMPUPOJbLI MU YCIIOBCKA,
ABJIACTCA OTBECTCTBCHHBIM 3TAIIOM



B (DOPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;

Croco0CTBYeT (POPMHUPOBAHHIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHHUSAM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT
CBOH BKJIAJ B 9KOJIOTHYECKOE 00pa30BaHNe 00yJaIONUXCsl.

JlaHHbIE HaIpaBJICHUA B O0YyYEHUN XUMHUH 00€CTIeYNBAIOTCS Crieln(DUKON CoAepKaHUsl y4eOHOTO MpeaMeTa, KOTOPbIi SBIsSETCS
NEAarornYecKy alaliTUPOBAHHBIM OTpaKEHHUEM 0a30BOI HAYKH XMMHH Ha OTPEACIEHHOM 3Tane e€ pa3BUTHU.

Kypc xumMuu Ha ypoBHE OCHOBHOro 00IIEro o00pa3oBaHUSI OPUEHTUPOBAH HA OCBOEHUE OOYYaIOIIUMHCS CHCTEMbI
MEPBOHAYAJIbHBIX TOHSTUA XMMHH, OCHOB HEOPraHMYECKON XMMHUU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHATHI OpPraHUYeCKOu
XUMUH.

CtpykTypa cojaepaHus MporpaMMbl 10 XUMUHM c(pOPMHUPOBAHA HA OCHOBE CUCTEMHOIO noaxoza k e€ uzydenuto. Copepxanue
CKJIQJIBIBACTCSI M3 CUCTEMBI MOHSATUH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMBI MOHATUN O XUMHUYECKOM peakiuu. O0e »TH
CHUCTEMbI CTPYKTYPHO OpPraHU30BaHbI 110 MPUHIIUITY MOCJIEI0BATEILHOTO Pa3BUTUS 3HAHUM Ha OCHOBE TEOPETHUUECKUX MPEACTABICHUM
Pa3HOIO YpOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUMU;
— YYEHHUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

— TPENCTaBICHUN 00 AIEKTPOIUTUIECKON AUCCOIMAIIMH BEIIECTB B paCTBOPAX.

TCOpCTI/I‘{CCKI/IC 3HAaHHUA PaCCMATPUBAIOTCA Ha OCHOBC OMIIMPHUYCCKHU ITOJIYUYCHHBIX H OCMBICJICHHBIX (I)&KTOB, Pa3BUBAIOTCA
IMOoCJICA0BATCIIbHO OT OAHOI'O0 YPOBHA K APYTOMY, BBIIIOJIHAA (I)YHKHI/II/I OOBSCHECHUSA H IMPOTrHO3UPOBAHUA CBOﬁCTB, CTPOCHHUA U
BO3MOKHOCTEHU IMPAaKTUYCCKOTO IPUMCHCHHS U ITOJTYUCHUA N3Yy4aCMbIX BCIICCTB.

OcBoeHME TMPOTrpaMMbl MO XUMUHU CHOCOOCTBYET (HOPMHUPOBAHHIO TMPEACTABICHUS O XUMHYECKOW COCTABJISIONICH Hay4YHOM
KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM MPUPOJbI, IEHHOCTHOIO OTHOIIEHHS K HAyYHOMY 3HAHHUIO U METOJaM MO3HaHUA B HAYKe.
N3ydeHne XUMUU IPOUCXOJIUT C NMPUBJICUCHUEM 3HAHUI U3 paHee U3yYeHHBIX YUEOHBIX NMpeaMeToB: « OKpykaronuii Mupy, «bruosorus.
5—7 xnaccel» U «Pusznka. 7 Kiaaccey.



[Ipy wW3ydYeHHM XUMHUU TPOUCXOIUT (POpMHpOBaHUE 3HAHUKW OCHOB XUMHUUYECKOM HAyKh Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MPAKTUYECKOW NESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. 3ajadya y4eOHOIo
npeaMera COCTOMT B (DOPMUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHSTHH, 3aKOHOB W TEOPETUYECKHUX
MOJIOXKEHHM, IOCTYIHBIX 0000IIEHUIT MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HayKH, B MPHOOIIEHUH K HAyYHBIM METOJIaM IMO3HAHUS
MIPU M3YYCHHUH BEILIECTB U XUMUUYECKUX PEeaKlnii, B POPMUPOBAHUH U PA3BUTHUHU MMO3HABATEIILHBIX YMEHHUI U UX IPUMECHEHUU B yueOHO-
MO3HABATENILHOM U Y4eOHO-HCCIIEAOBATEILCKOM JIESITEIBHOCTH, OCBOSHHUU TMpaBUi O€30MacHOro oOpalieHus C BellecTBaMU B
IMOBCEIHEBHOM KU3HU.

HpI/I HN3Y4YCHHUH XMMHHU Ha YPOBHC OCHOBHOI'O O6H_ICFO O6paBOBaHI/I}I BAXXHOC 3HAUYCHHC HpI/IO6pCJ'II/I TaKHEC LCIN, KaK:

— (hopMHpoBaHNE MHTEIUIEKTYaIbHO PA3BUTON JHUYHOCTHU, TOTOBOM K CaMOOOPAa30BAHMIO, COTPYIHHUYECTBY, CAMOCTOSITEIEHOMY
IPUHATHIO PEIICHUH, CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHs Ha CHCTEMaTHYEeCKOe MPUOOIIEHHE OOYyYaroIMUXCs K CaMOCTOATEIbHOW MO3HABATEIbHOU
JeSITEIbHOCTH, HAyYHBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CITIOCOOHOCTEHN K XUMHUU;

— obecrnieyeHune yCIOBUMA, CLIOCOOCTBYIOIINX MPHOOPETCHHUIO 00YUYaIOIIUMICS OTIBITa Pa3HOOOPa3HOM AeATEIHHOCTH, TIO3HAHUS U
CaMOIIO3HAHUs, KJIFOUYEBBIX HABBIKOB (KJIIOYCBBIX KOMIICTCHIMI), WMEIONIMX YHUBEPCAIBLHOEC 3HAYCHHE IS PA3JIMYHBIX BHIIOB
JCSITCIIBHOCTH,

— (opmupoBanue oOmel (QyHKIIMOHAIEHOW W €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSCHATH H
OLICHMBATH SIBJICHUSI OKPYXAIOLIET0 MHPA, MCIOJb3yS 3HAHUS U ONBIT, IMOJYYEHHBIC NPU W3YYECHUH XUMHUH, NTPUMEHSATH UX IIPU
perieHny mpooJieM B MMOBCETHEBHON KU3HU U TPYJIOBOU IEATEITLHOCTH;

— (popMupoBaHue y 00ydaroMXCsl TYMaHUCTUYECKUX OTHOIIEHUH, MIOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUU I BBIPAOOTKU
HKOJIOTUYECKH 11€7ecO00pa3HOT0 MOBEIECHUS B ObITY U TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3/I0POBbSI U OKPY’KaIOIIEH
IIPUPOTHOU CPELIbI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIUTAaHHUIO HA OCHOBE YCBOCHHS
00111e4YeI0BEYECKHUX [IEHHOCTEHN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MTPOQUIISI U HANPABIEHHOCTH JajbHEHIIEro 00y4eHusl.

OG6riee YrciIo YacoB, OTBEIEHHBIX ISl M3YUEHUS XUMHH B 8 Kj1acce — 68 yacoB (2 yaca B HEJIEINIO).



IINTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O ITPEJIMETA, KYPCA
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMbI OCHOBHOTO OOIIET0 OOpa30BaHMS JOCTUTAIOTCA B XOe OOy4YeHHS XUMHUU B
€IUHCTBE Y4EOHOM M BOCIUTATEIHHOM JEATEIHPHOCTH B COOTBETCTBUU C TPATUIMOHHBIMH POCCUHUCKUMU COIMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE MPaBWJIAMHU U HOPMAaMH IOBEJACHHUS M CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAaHUs, CAMOPA3BUTHUS M COLIMAIM3ALINH O0yJarOIUXC .

JInyHOCTHBIE pPE3ynbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM IMO3UTHUBHBIX I[€HHOCTHBIX
OpHMEHTAIIMN U paCIIMPEHNE OIbITA JACATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) naTpUOTHYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIICHHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACIEIWI0, TTOHUMAHHUS 3HAYCHUS
XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTO OOIIECTBAa, CIOCOOHOCTH BJIaIETh JOCTOBEPHON MH(MOPMAITHEH O TePEAOBBIX TOCTUKEHUSIX
Y OTKPBITUSX MUPOBOW U OTE€UECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUSA:

MPEJCTABICHUSI O COIMAJIbHBIX HOPMax M MpaBUIaX MEXIUYHOCTHBIX OTHOLIEHUM B KOJUJIEKTUBE, KOMMYHHKATHBHOMN
KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, y4eOHO-MCCIIeIOBATEIHCKON, TBOPUECKON U JAPYTHX BHUJAX NESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TIPU BBIMOJHEHUM Y4YEOHBIX, TO3HABATEIHHBIX 3a/a4, BBITIOJHEHUN XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUHM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHHIO M B3aMMOIIOMOIIM B MPOLIECCE ITOW y4EOHOM
NEeATEeIbHOCTH, TOTOBHOCTH OIICHUBAThH CBOE MOBEJICHHUE M MOCTYIKH CBOMX TOBAPHIIEH ¢ MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HeHHOCTU HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUYECKHE TTPEJCTABICHHS O BEIIECTBE M XUMHUUECKOM peaKIluu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH W COCTABJISIONINE OCHOBY JUIsl IOHUMAaHUS CYIIHOCTA HAYYHOU KapTHUHBI MHUPA, IPEACTaBICHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSI IPUPO/IbI, B3AUMOCBS3SIX YEJIOBEKA C MIPUPOJTHON CPeIoi, O POJIM XUMHUU B TTIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAMPABJICHHBIE HA TOJYYCHHUE HOBBIX 3HAHWM 110 XWUMHU, HEOOXOMWMBIE Il OOBSCHEHUS
HAOJIFOTAeMBIX TPOIECCOB W SIBJICHWH, MO3HABATEIbHOW, WH(MOPMAIIMOHHOW W YHUTATEIbCKON KYJIbTYphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEIbHOH pabOThl € y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpPaTypOHl, ITOCTYITHBIMH TEXHHUYECKUMHU CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;



UHTEpEC K OOYYEHHUIO M TMO3HAHMIO, JIF0OO03HATENbHOCTh, FOTOBHOCTh M CIIOCOOHOCTh K CamMOOOpa3oBaHUIO, MPOEKTHOW U
UCCJIeI0BATENCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINIPABIEHHOCTH U YPOBHS OOyUEHHUSI B TaJIbHEUILIEM;

4) popmMupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha 3JI0pOBbIA 00pa3 >KHU3HH,
OCO3HAHUE TOCIEACTBUNA W HENPUSATHE BPEAHBIX MNPUBBIYEK (YMOTPEOJICHUSI aJKOroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH
coOJTr0/IeHUs paBuil 0€30MaCHOCTH MPU OOPAIICHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY U peabHOM JKU3HU;

5) Tpy1OBOTO BOCIIUTAHMUSL:

MHTEPEC K MPAKTUYECKOMY H3Y4YEHHIO Ipodeccuil U TpyAa pa3IuvyHOrO poja, YBaXKEHUE K TPYAy U pe3ysbTaTaM TpPYAOBOM
JESATENIbHOCTH, B TOM YHWCJE€ Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW O XUMHH, OCO3HAHHBIA BHIOOP WHIMBUAYATbHOMN
TPACKTOPUH MPOJOJLKEHHsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HMHTEPECOB U
NOTPeOHOCTEH, ycnemHol MpodecCnoOHATbHON IESTENIBHOCTH W Pa3BUTHS HEOOXOAWMBIX yYMEHMH, TOTOBHOCTH aJalTHPOBATHCS B
npodecCuOHaNBHOM cperie;

6) KOJOTMYECKOTO BOCTIUTAHMUS:

HKOJIOTUYECKH 1IEJIECO00Pa3HOE OTHOIICHUE K MPUPOJE KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE €€ CYIlECTBOBAHMUS, IOHUMAaHUE
LEHHOCTH 3JI0pOBOTO M 0€30MacHOro oopasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (M3MUYECKOMY U MCUXUYECKOMY
3I0POBbIO, OCO3HAHHME LIEHHOCTU COOJIOJIEHUs MpaBuil 0€30MaCHOr0 MOBEJAEHUS NpHU paboTe C BEUIECTBAMH, a TAKXKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, IMOJy4YaeMble IMPU HM3YUYCHUM XUMUU, IS pEUICHUs 3aJad, CBSI3aHHBIX C OKpy:Karouen
IPUPOIHON CPENIOi, 1JIsl MOBBIIEHUSI YPOBHSI AKOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS TJI00AILHOTO XapaKkTepa dKOJIOTHYECKUX podieM
U MIyTel UX PeIIeHus MOCPEICTBOM METOAOB XUMHUH, FKOJIOTHYECKOTO MBIIIJICHHSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MTO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpeaMeTHBIX Pe3yJabTAaTOB BBIACISIOT 3HAUMMBbIE JUIsI (GOPMHUPOBAHHUS MUPOBO33PEHUS OOIICHAYYHBIE MMOHSATHUS
(3aKoH, Teopus, MPHUHIIMI, TUNOTE3a, (PAaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JAPYroe.), KOTOPhIE HUCIOJB3YIOTCA B €CTECTBEHHO-
HAy4YHbIX y4€OHBIX MpeIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX NpeaMeToB (OPMHPOBATH MPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOM KapTUHE MHpa, U YHUBEpPCAJIbHbIE y4yeOHbIe NeWUCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PErYJISTUBHbBIE), KOTOpHIC
obecreunBaoT GOPMHUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU E€ATETbHOCTH.



ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue 1eiicTBUA:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUWU 3HAHUM: PACKPBIBATH CMBICI XMMHWYECKUX TMOHSATUN
(BBIACIISITH UX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MOHSITUSMHU ), UCTI0JIb30BATh MOHSATHUSI JJIsI OOBSICHEHUS
OT/CJIbHBIX (PAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHMS U KPUTEPHUH JJIsI KilacCU(UKAIIMY XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBS3M MEXIYy OO0OBEKTaMU H3Y4YEHHUS, CTPOUTH JIOTHYECKHE PaCCYXIeHUS (MHIYKTUBHBIE,
JE€TyKTUBHBIE, 10 AaHAJIOTUH), I€JIaTh BBIBObI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSATHh B MPOLECCE MO3HAHUS MOHATHUS (MMPEIMETHBIE U METANpPEIMETHbIC), CHMBOJIMUECKUE (3HAKOBBIE) MOJIEIIH,
UCITOJIb3yEeMbIC B XUMHH, TIPEOOPA30BBIBAThH MIMPOKO MPUMEHSIEMbIE B XUMUH MO/IEIHHBIC MPECTABICHUS — XUMUYECKUH 3HAK (CUMBOI
JIEMEHTA), XUMU4Yeckasi GopMysia U ypaBHEHUE XUMUIECKON PEaKIUy — MPU PEIICHUH y4eOHO-TI03HABATEBHBIX 33/1a4, C YIETOM ITUX
MOJICJTBHBIX TIPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMUUYECKHUX BEIIECTB U
XUMUYECKUX PEAKIINH, BBISBIISATH OOIIHE 3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIE CBSI3H U MPOTHUBOPEUUS B M3y4aEeMbIX TPOIIeccax
U SIBJIICHUSX.

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

YMEHHME HCIIOJIb30BaTh ITOCTABJICHHBIE BOIMPOCHl B KauyeCTBE HMHCTPYMEHTA IMO3HAHUSA, a TaKXK€ B KauyeCTBE OCHOBBI JIA
dbopMUpOBaHUSI TUIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIECHUM;

pUOOPETEHHUE OIbITAa MO TUIAHUPOBAHUIO, OPTaHU3alUM U TPOBEJACHUI0 YUCHHUYECKUX DKCIIEPUMEHTOB, YMEHHE HAOJI0/1aTh 3a
XOJIOM TIpOIleCCa, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro pe3ynbTaT, (opMyaupoBaTh O00O0OIIEHUS W BBIBOALI IO pe3yJibTaTam
MPOBEJEHHOTO OIBITA, UCCIAEOBAHUS, COCTABIISITH OTUYET O MPOJICIIAHHON padoTe.

Pabora ¢ unpopmanmeii:

yYMEHHUE BBIOMPATh, AHAIM3UPOBATh U UHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U (POPM MPEACTABICHHS, TOTYyIaEMYIO
U3 pa3HbIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpATypa XUMHUYECKOTO COJACpP)KaHWs, CIPaBOYHBIE mocobwusi, pecypchl MHTEpHETA),
KPUTHUYECKU OIIEHUBATH MMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHUE TPUMEHSTh PA3JIMYHBIE METOJbl M 3aMpOChl MPHU TMOUCKE U OTOOpe MH(POPMANMA W COOTBETCTBYIOIIUX JIaHHBIX,
HEOOXOJMMBIX ISl BBITIOJIHEHMSI yUE€OHBIX WM TIO3HABATENBHBIX 3aJad OMPENCAEHHOTO THUIA, MPUOOpPETEHHE OmMbITa B 00JacTH
WCITOJIB30BaHUSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIQJIEHWE KYJbTYpOW AaKTUBHOTO WCIIOJB30BAHHS Pa3TUIHBIX
MTOMCKOBBIX CHUCTEM, CAaMOCTOSITEILHO BBIOMpATh ONTHUMAaIbHYIO0 (GOpMY TpeJCTaBlICHUS WHPOPMAIUU U WUTFOCTPUPOBATH PeIllacMbIe
3a/71a4M HECJIO)KHBIMH CX€MaMHU, JuarpaMmMaMH, IpyrumMu opmaMu rpaduky U UX KOMOUHAITUSIMU;

YMEHHE HCIIOJB30BaTh U aHAIM3UPOBATH B MPOIECCe YUEOHON M MCCIeN0BaTENbCKON NEeSITEIbHOCTH UH(POPMAIIUIO O BIMSHUU
MPOMBIIIJIEHHOCTH, CEJIbCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH MPUPOJHON CPEIbI.
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KoMMyHHUKaTHBHbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:

yMEHUS 3a7laBaTh BOMNPOCH! (B XOJ€ Auanora um (WiM) JUCKYCCHH) IO CYIIECTBY OOCyKAaeMoil TeMbl, (hOpMyIHpPOBaTH CBOM
NPEUIOKEHUS] OTHOCUTENHFHO BBITMIOJIHEHUS MIPEITIOAKESHHOM 3a/1auH;

YMEHUS MPEJCTaBIATh MOJYYSHHbIE PE3yNbTaThl MMO3HABATEIBHON JESITEILHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaxX; JENaTh
NPE3CHTAIMI0 PE3yJbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIepHMeHTa (1abopaTopHOro OMbITa, JIadOpaTopHOW paboOTHI IO
MCCIIEIOBAaHHUIO CBOIMCTB BELIECTB, y4eOHOTO MPOEKTA);

YMEHHs y4eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHON M MCCIEI0BATENbCKON ACSITEIbHOCTU PU
peIlIeHNH BO3HHMKAIOUIMX MPOOJeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIMK (0OCYXIAeHHUs, 0OOMEH MHEHHSIMH,
«MO3TOBBIE HITYPMbI», KOOPAUHAIMS COBMECTHBIX JCHCTBHIM, OMpEEIeHNe KPUTEPUEB MO OLIEHKE KaueCTBA BBHIMOJIHEHHON pabOTHI U
JpyTue).

PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOATEIbHO OMPEAENATh LEeMH JeATENbHOCTH, IJaHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH M MPHU
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMpATh Hauboiee >PQPEeKTUBHbIE CMOCOOBI pelieHus Y4YeOHbIX U
MO3HABATENbHBIX 337[a4, CAMOCTOSTENIFHO COCTaBJISATh WM KOPPEKTHUPOBATH MPEIJIOKEHHBIA alrOPpUTM JCHCTBUN MPHU BBHITOJHEHUU
3aJaHuii ¢ y4€TOM MOJY4YeHHMsS HOBBIX 3HAaHMM 00 HM3yyaeMmbIX OOBEKTax — BEIIECTBAX M PEaKIHsIX, OIEHUBATh COOTBETCTBHUE
MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOM 11, YMEHUE UCIIOIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPe/ijiaraeMble B YCIIOBUH 3aJaHHIA.

IMPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe mpeaMETHBIX pe3yNbTaTOB IO OCBOCHHUIO 00s3aTENBHOIO COACPIKAaHWS, yYCTAaHOBIECHHOTO IAaHHOW (enepanbHOit
paboueil mporpaMMoH, BEIICISIFOT: OCBOSHHBIE 00YyYalONIMMHUCS HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA, CTIeU(pUICSCKUAES IS
npeaMeTHOW ob0nmacTu «XHUMHUs», BHIBI JEATEIBHOCTH IO TOJIYYCHHUIO HOBOTO 3HAHUS, €r0 HMHTEPIPETAlNH, MPEeoOpa30BAHHUIO U
NPUMEHEHHIO B PA3JINYHBIX YUYEOHBIX M HOBBIX CUTYaITUSIX.

K koHiy oOydeHuss B 8 Kiacce MpeIMeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE IIOJDKHBI OTPaKaTh CPOPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHU:
® PpAacKpBIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHH: aToM, MOJICKYJa, XMMHUYECKHA SJEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE

BEILIECTBO, CMECh (OJHOPOIHAS M HEOTHOPOJHAs), BAJIEHTHOCTh, OTHOCHTENbHAS aTOMHAs M MOJICKYJSpHAs Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JIOJIi XUMHYECKOTO JJIEMEHTa B COCTUHEHUH, MOJISPHBIA 00BEM, OKCHUI, KHCJIOTa,
OCHOBaHHE, COJIb, AJIEKTPOOTPHUIATEIEHOCTh, CTENCHb OKUCIICHUS, XUMHUYECKas peaKkius, KIacCHMUKAIMS pPEaKIUid: peaKIiu
COC/IMHEHMSI, PEAKIH PA3JIOKEHHS, PEAKIIH 3aMEIICHHs, PEaKIIMd OOMEHa, SK30- M SHIOTEPMUYECKUE PEaKIHH, TEIIIOBOU dPPeKT
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peakuuu, sa1po aToMa, dJEKTPOHHBIN CIOM aToMa, aTOMHasi OpOUTallb, paJuyc aTOMa, XUMUYECKas CBsI3b, MOJSIPHAs U HEMOJIApHAs
KOBaJEHTHAasl CBsI3b, MOHHAsl CBA3b, MOH, KaTHOH, aHUOH, PACTBOP, MaccoBas AOJs BellecTBAa (IPOLEHTHas KOHLIEHTpAlus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATUH M NPUMEHATH 3TH IOHATHS IPU ONKUCAHUU BEILECTB M HUX
IIPEBPALLEHNN;

UCIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JIJISl COCTaBICHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;

ONpEAeNATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWMHApHBIX COCAUHEHUSX, CTENEHb OKHUCIIEHUS JIIEMEHTOB B OWHApPHBIX
COEIMHEHUSX, NPHUHAUIEKHOCTh BELIECTB K OMNPEACNIEHHOMY KJacCy COEIUHEHMH Mo QopmyinaMm, BHUJ XHMHUYECKOW CBSA3U
(KOBaJICHTHAs! 1 MOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbici [lepuonnueckoro 3akoHa JI. M. MeHneneeBa: AeMOHCTPUPOBATh MOHUMAHUE NEPUOANUYECKON 3aBHCHUMOCTH
CBOMCTB XUMHYECKHX OJJIEMEHTOB OT MX MOJoXeHHs B lleprogmyeckoil cucteme, 3aKOHOB COXPAaHEHHS MAacChl BEILIECTB,
NOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaIpo;

OMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyro Qopmy Ileprogmueckoil CHCTEMbl XMMUYECKHUX 3JIEMEHTOB: pPa3indyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», Massie 1 OoJbIIMEe TEPUOABI, COOTHOCUTH 0003HAYCHHUS,
KoTOpele uMerorcss B Tabmune «llepuoanueckas cucrtema xumudeckux oaseMeHToB J[. WM. MenzaeneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAaMHU CTPOEHHUS aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsij A1pa, OOlIee YUCIIO JIEKTPOHOB U PACIIpEeICHUE
UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUUYECKUE FIEMEHThI, HEOPraHUYECKHUE BEILIECTBA, XMMUUECKHE PeaKuu (110 YUCIy U COCTaBy y4acTBYIOLIUX
B PEAKIMH BEILECTB, MO TEIIOBOMY 3P (HEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKME XMMHYECKHE CBOMCTBA BEILIECTB PA3NUYHBIX KIACCOB, MOATBEPXkAAsl ONMMCAHUE NPUMEpPaMH
MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOINX XUMHUYECKUX PEAKIIMIA;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKaHUS XUMHUYECKHX
IPEBPALICHUH B Pa3JIMYHBIX YCIOBUSX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTa N0 (popmyrie
COEIMHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKINK;

NPUMEHATh OCHOBHBIE OIEpAaIi MBICIUTEIBHONU JESTENbHOCTH — aHAlIW3 M CHHTE3, CpaBHEHHE, 0000IlIeHHe, CUCTEeMATHU3AallNIo,
KJIACCU(UKALIMIO, BBISBICHUE MPUYUHHO--CICACTBEHHBIX CBS3€M — JUIsI M3yYEHHUs CBOMCTB BELIECTB M XHUMHUYECKHX pPEaKIuil,
€CTECTBEHHO-HAYYHbIE METObI IO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOAEIMPOBAHNE, SKCIIEPUMEHT (pEaIbHbII U MBICIIEHHBIN );



CJIeZIOBaTh MpPaBWJIaM MOJIb30BAHHUS XMMHMYECKOW MOCYNOM M J1abopaTOpHBIM 00OpyIOBaHHEM, a TAaKKe IpaBuiIaM OOpalieHHs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU 110 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOUPAHHUIO
ra3o000pa3HbIX BEIIECTB (BOAOPOAA U KHCIOPOJA), MIPUTOTOBICHUIO PACTBOPOB C OINMpPEAEIEHHOW MAacCOBOM J0yel pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XMMHUYECKUE IKCIIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB IEIOYEH U KUCIIOT C TOMOIIBIO
UHAMKATOPOB (1akmyc, (peHondraaern, METHIOPAHK U IPYTHE).
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COAEPKXAHUE YYEBHOI'O KYPCA
(66 yacos, 2 yaca B HeJ1eJI10)
Tema 1.IlepBonavyanbHbie XumMuueckue noHATusd (19 yacon)

[Ipeamer xumuu. XuMHsI Kak 4acTh ecTecTBO3HaHus. BemiectBa u ux cpoiictBa. Uucthie BemiecTBa M cMmecu. CrnocoObl
OYMCTKHU BEIIECTB: OTCTauBaHUe, GUIBTPOBAHKE, BBIMIAPUBAHUE, KPUCALIUZAYUS, OUCMULIAYUSL, Xpomamozpadusa. Duzndeckue u
XUMHUYECKHUE SIBICHHUSA. XUMHUYECKUE peakiuu [Ipu3HaKM XUMHYECKUX pEAKUUWA U YCIOBUS BO3HUKHOBEHUM M TEUYCHUS
XUMHUYECKUX PEAKLIHM.

ATOMBI U MOJIEKYJIbI. BellecTBa MOJIEKYISIPHOTO M HEMOJEKYJISAPHOTO CTpoeHusl. KauecTBEHHbIM U KOJIMYECTBEHHBINCOCTAB
BellecTBa. [IpocThie U ClIOXKHBIE BENIECTBA. XUMHUYECKUN AJIEMEHT. SI3bIK XUMUU. 3HAKU XMMHUUYECKUX 3JIEMEHTOB, XUMHYECKHUE
dopmyIibl. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTB.

AtomHas enquHHLa Macchl. OTHOCUTENbHASA aTOMHAs U MOJIEKYJIsipHas Macchbl. KonmnuecTBo BemecTsa, Moib. MossipHas macca.

BanentHocTh xuMuyeckux asnemMeHToB. OmnpenesieHre BaJIGHTHOCTH 3JIEMEHTOB 1o (GopmyiaM ux coeauHeHuil. CocTaBieHue
XUMUYECKUX (HOPMYJ MO BAJIEHTHOCTU. ATOMHO-MOJIEKYJISIPHOE yueHHEe. 3aKOH COXPaHEHHUs MacChl BEUIECTB. XUMUUYECKHE YpPaBHEHUS.
Knaccudpukanuuss XMMUUECKUX peaKUMN MO YHUCIY U COCTaBY MCXOJHBIX U MOJYYEHHBIX BEUIECTB.

JdemoncTpanuu. O3HakoMmjJieHMEe C oOpa3namMud NPOCTBIX U CIHOXKHBIX BemecTB. CrnocoObl OYKMCTKH BEIIECTB:
KpUCTAJIU3ALMSA, TUCTUIIIALMSA, XpoMaTtorpadus. OnbIThl, MOATBEPKIAIOIINE 3aKOH COXPAHEHUS MacChl BEHIECTB. XUMHYECKUE
COEIMHEHMSI KOJIMYECTBOM BelecTBa 1 Moab. Mojiens MoJIIpHOTO 00beMa ra3oB.

JlaGopaTopHble onbIThI. PaccMoTpeHue BelIeCTB ¢ pa3iMuHbIMU (U3UUECKUMU CBOMCTBaMU. PazneneHune cMecu ¢ MOMOUIbIO
marauta. [IpumMepsr GU3NYECKUX U XUMUYECKUX SBIICHUN. Peakinu, WUTFOCTPUPYIOINE OCHOBHBIC MPU3HAKHM XapaKTEPHBIX PEaKIIHM.
Paznoxenne ocHoBHOTO KapOonata menu (I1). Peakiiust 3ameriieHuss Meau xKene30M.

Ilpakmuueckan paoomaNel. Ilpasuna mexuuxu Oe3zonacnocmu npu pabome 6 xumuyeckom kabuweme. O3HaAKOMIEHUE C
1abopamopHuiM 0060pYO0BAHUEM.

Ilpakmuueckasa padomanNe2. Ouucmka 3a2psA3HeHHOU NOBAPEHHOU COJIU.

PacuyeTHble 3agauu. BeruuciieHne OTHOCUTEILHON MOJIEKYJISIPHOM Macchl BemiecTBa 1o ¢opmyse. Berancienne MaccoBoi
JIOJIA 3JIEMEHTAa B XMMUYECKOM COCIMHEHUU. Y CTAHOBJIEHHE MpocTeieid GopMysbl BEHIECTBA O MACCOBBIM JOJISIM 3JIEMEHTOB.
Bpruucnenns no XMMHYECKUM YPAaBHEHUSAM MacCChl HJIM KOJIMYECTBA BEIIECTBA IO U3BECTHOW MAacCe MJIM KOJUUYECTBY OJTHOTO U3
BCTYIAIOMIMX WJIM NOJIYYaIOLIUXCS B PEAKIIUN BELIECTB.
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Tema 2. Kucaoposa (5 yacoB)

Kucnopoa. Haxoxnenue B npupoae. @usnueckue u xumuueckue csorcraa.llonyyenue, npumenenne. Kpyropopot kucnopoaa B
npupoje. ['openne. Oxcnnpl.Bo3ayx u ero cocraB. MejieHHoe okucieHue. TermmoBon 3pPeKkT XUMHUIECKUX
pEaKiuu.

TomuBo M crmocoObl €ro CHKUraHus. 3ailyuTa aTMOC(HEPHOro BO3/AyXa OT 3arpsi3HEHUM.

Jemonctpanuu. [lonyuenne u cobupanue KUCI0PO1a METOJJOM BHITECHEHHUSI
BO31yXa u Bojbl. Ompesenenne coctaBa Bo3ayxa. Komneknuu Hed T, KaMeHHOTOYTIIS M MPOAYKTOB MX MEPepadOTKH.

JlabopaTtopHble onbIThI. O3HaKOMJIEHUE C 00pa3uaMu OKCHUIOB.

Ilpakmuueckasa padoma Ne3. [lonyuenue u ceoiicmea KUCi0pooa.

Pacuernble 3agaun. PacyeTsl 1o TEPMOXMMHYECKUM YPABHEHUSIM.

Tema 3. Bomopoa (3 yaca)

Bonopoxn. Haxoxnaenne B npupoae. Puznyeckne 1 XuMUUECKUE CBOMCTBA.

Bonopon — BoccranoBurens. [lonydenue, npuMeHeHUE.

Hemoncrpauuu. [lonyuenue Bosopoaa B annapare Kumnna, mpoBepka Bojiopoaa
Ha YUCTOTY, FTOPEHUE BOJAOPOa, COOMpaHKe BOJAOPOAa METOIOM BBITECHEHUS
BO3/yXa U BOJBI.

JlabopaTopHble onbIThI. [loydeHne Bo1opo1a U U3y4eHHUE €ro CBOMCTB.
B3aumoneiictBue Bogopoaa ¢ okcugom meau(Il).

Tema 4. PactBopsl. Boga (6 yacos)

Bona — pactBoputens. PactBopumocTh BemiecTB B Boje. OmnpenelieHHe MacCOBOMIOIM pPacTBOPEHHOro BellecTBa. Bona.
Mertoabl ornpeziesieHnsi cocTaBa BOJIbl —aHaIU3 U cuHTe3. du3nyeckre 1 XuMUYECKHe CBOMCTBA Bojbl. Bosa B nmpupoie ucnocoosl ee
ouucTku. KpyroBopoT Bo/ibI B IPUPOJIE.

JdemoncTpanuun. Ananus Boabsl. CUHTE3 BOJIBI.

Ilpakmuueckasn paooma Ned. [Ipucomosnenue pacmeopos coJeli ¢ OnpeodeieHHol Macco8ol 00aell pacmeopeHH020 8euecmad.
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Pacyernble 3amaum. HaxoxxaeHwme MaccoBOM OOJH PACTBOPECHHOI'0 BCIICCTBA BPaCTBOPEC. Beruucnenue MacCChI
PACTBOPECHHOI'0 BCIICCTBA MW BOJbl IAIIPHUIOTOBIICHUA PAaCTBOpA OHpC,Z[CJICHHOﬁ KOHICHTPAalHH.

Tema 5. OcHOBHBIE KJIaCChI HEOPraHUYecKuX coequHeHui (10 yacos)
Oxcuabl. Knaccudukarnusa. OcHOBHble M KUCIOTHbIE oOKcuabl. Homenknarypa.dusznueckne W XMMHUYECKHE CBOWCTBA.
[Tonyuenue. [Ipumenenue.

OcHoBanus. Knaccupukanusa. Homenknatypa. Pusmueckue u XuMudeckuecBoicTBa. Peakuus ueiitpanuzanuu. [lonydenue.
[Ipumenenmue.

Kucnorsl. Krmaccudpukamms. Homenkmarypa. @Pusnueckune W XHUMHYECKUECBONCTBA. BBITECHUTENBHBIN psin MeTaioB H.
H. bekerosa. [Ipumenenue.

Couu. Kimaccudukanus. Homenkmarypa. ®usndeckue u xumudeckrue cBorcTBa.CrocoObl momydeHus coneit. ] eneTnyeckas cBs3b
M€Ky OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCAUHECHUMU.

JemMoHcTpamuu. 3HAKOMCTBO C oOOpasllaMH OKCHJIOB, KHCJIOT, OCHOBaHHMM W cosiei.HeWTpanu3anus menoyn KUCIOTOH B
MPUCYTCTBUM UHAUKATOPA.

JlaGopaTopHbie onbIThI. OMNbITH, TOATBEPKAAIOIINE XUMAYECKUE CBOMCTBA
KHUCJIOT, OCHOBAHHUI.

Ilpakmuueckan paboma NeS. Peuwenue sxcnepumenmanvivix 3a0auy no meme « OCHOBHbIE KAACCHI HEOPSAHUYECKUX
COCOUHEHUUY.

Tema 6. Ilepuoguyeckuii 3aK0H U NePUOAUYECKANA CHCTeMa XUMUYecKuXx djieMeHToB [I. U. MenpaeseeBa. CTpoenue aroma
(8 yacon)

[lepBbie MOMBITKY KIACCU(PUKALUN XUMUYECKUX 3JeMEeHTOB. [loHATHE 0 rpynmax cXOaHbIX 3JIeMeHTOB. [leproanueckuii 3aKkoH
. Y. MeunneneeBa. Ilepuonuyeckass Tabauna XUMHUYECKHUX 3JIEMEHTOB. ['pymmbl 1 nepuoabl. KopoTkuih U IIMHHBIA BapUaHTHI
NePUOANYECKON Ta0IuIIbl. 3HAYEHHE TTepHoarnUecKoro 3akoHa. JKu3np u nesrensHocts J. Y. Menneneena.

Crpoenne aroma. CoctaB aTOMHBIX szep. OneKTpoHbl. M3otombl. CTpoeHue 31MEKTPOHHBIX 000JI0YeK aToMOB mepBbiXx 20
AJIEMEHTOB nepuoauyeckon cuctemsl 1. 1. Menaeneesa.

JlaGopaTopHble onbIThl. B3aumoelicTBue rujpokcria IMHKA C paCTBOPAMH KUCIIOT U LIEI0YEH.
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Tema 7. CTpoenne BemecTB. XuMuuyeckas cBsi3b (8 yacos)

DIIEKTPOOTPULIATEILHOCTh XUMHYECKUX dJeMEHTOB. (OCHOBHBIE BHJIbI XHUMHUYECKOW CBSI3M: KOBAJICHTHAs HEIOJspHAs,
KOBaJICHTHAs MOJIIpHAsi, MOHHAsl. BaIeHTHOCTh AJIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. CTeneHb okuciaeHus. [IpaBuna onpeneneHus
CTETEeHU OKUCIIEHHUS 3JIeMeHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

Kpucrajmnvueckue pemnieTkd: MOHHAs, aTOMHas W MoJjekyispHas. Kpucramimdyeckue u aMopdHBIE BelIecTBA. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT TUIOB KPUCTATUTMYECKUX PEIIETOK.

HemoHctpauuu.  O3HAKOMIIGHME  C  MOJEISIMH  KPUCTAINIMYECKUX PEHIETOK KOBAJEHTHBIX M HMOHHBIX COEIUHEHH.
ComnocTaBneHne PU3NKO-XUMUYECKUX CBOMCTB COCTMHEHUM C KOBAJICHTHBIMU U MOHHBIMHU CBSI3SIMH.

Tema 8. 3akon ABoraapo. MoJissipHblil 00beM ra3oB (2 4aca)

3akoH ABoranpo. Momsipabiii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIE OTHOIIEHUS Ta30B MPU XUMHYECKUX
peakiusix. Pacuetneie 3aaun. OObEeMHbBIE OTHOIIEHUS Ta30B MPU XMMUYECKUX PEAKIUAX. BhIUMCIEHUS M0 XUMUYECKUM YPaBHEHUSIM
Macchl, 00beMa M KOJIMYECTBA BEIECTBA OJHOTIO M3 MPOJYKTOB PEAKIMHU [0 MACCe€ MCXOJHOIO BELIECTBA, O0BEMY MM KOJIUYECTBY
BEIIECTBA, COJIEPKAIIETO ONPEACICHHYIO TOJII0 TPUMECEH.

Tema 9. I'astorensl (7 4acoB)

[Tono>xeHne rajsoreHoB B MEPUOJUUECKON TaOIMIIE U CTPOEHUE UX aTOMOB. XJjop. Pu3nyecKue U XUMHUYECKUE CBOMCTBA XJIOPA.
[Ipumenenue. Xnopoomopon. ConsiHag kuciota U ee cond. CpaBHHMTENbHAs XapaKTEpPUCTHKA TrajaoreHoB. JlemoHcTpamum.
3HAKOMCTBO ¢ 00pa3laMy MPUPOIHBIX XJIOPUIOB. 3HAKOMCTBO C (PM3MUECKUMHU CBOMCTBaMU ranoreHosn. [lomydenue xinopoBogopoaa u
€r0 PaCTBOPEHHUE B BOJE.

JlaGopatopHbie  OombITHl.  Pacmo3HaBaHMe  CONSIHOM — KHUCJIOTBI,  XJIOPHIOB, OpOMHIIOB, HOJUAOB U Honaa. BritecHenue
raJIOTeHOB JPYT APYrOM U3 pacTBOpa ux coenunenuit. [Ipakrnueckas padota. [lomyuenue consHOM KUCIOTHI U U3yUYEHHE €€ CBOICTB.

Ilpakmuueckasa padoma Ne6.llonyuenue consanou KUCiomsl U ee C80UCMEA.
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMbIX HA OCBOEHUE KAK/IOU TEMBbI

Ne i/ Tema paznena Bcero yacos B ToM uncie:
YPOKH | 1a00paToOpHbIe, | KOHTPOJIbHbIE
NPaKTUYECKHUe padoThI
padoThI

1 IlepBOHAYAJIbHBIE XUMWYECKUE TTOHATHS. 19 16 2 1

2 Kucnopon. 5 4 1 -

3 Bopopo. 3 2 - 1

4 PactBopsl. Bona. 6 4 1

5 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX 10 7 2

COCJIMHEHUI
6 [Teprnoanyeckuii 3aKOH U NEPUOANYECKAS 8 7 - 1
cucTeMa XUMUYeCKHX 3iemMeHnToB []. 1.
MenneneeBa. CTpoeHue aroma

7 CtpoeHue BenecTB. XMMUYECKas CBA3b 8 6 - 2

8 3akoH ABorajipo. MoJisspHbIN 00bEM T'a30B 2 2 - -

9 ["anorensl 7 4 1 2
Uroro 68 52 6 10
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