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1. COIAEPKXAHUE YYEBHOI'O ITIPEJMETA C YYETOM PABOYEH NPOT'PAMMBI
BOCIIMTAHUA

10 kaacc

TeopeTnueckue 0CHOBbI OPpraHnyeckoil xumuu (3 4.)

[IpenmeT opraHM4ecKOM XMMHM: €€ BO3HUKHOBEHME, PA3BUTHE W 3HAYEHHUE B IOJYYECHHHU
HOBBIX BEILIECTB U MaTepuaioB. Teopus cTpoeHus: opranndyeckux coeauHeHuii A.M. bytieposa, eé
OCHOBHBbIE MMONOKeHUs. CTpYKTypHbIEe (POPMYJIBl OPraHMYECKUX BELECTB. ['OMOJIOTHS, U30MEPHSL.
XuMudeckas CBsI3b B OpraHUYECKHX COCTUHEHUSIX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupukanuyu opraHMyeckux BemiecTs. HomeHkiaTypa opraHMueckux
COEMHEHUH (cucTeMaTHyecKas) U TpUBUAIbHBIE HAa3BaHUS BAKHEHIIMX IPEJCTaBUTENIEH KJIacCOB
OpraHMYECKHX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYEHHs BEILIECTB M UX IPEBPALIECHUN: O3HAKOMIICHHE C
o0Opa3liaMy OpPraHMYeCKHUX BEILECTB M MaTepHallaMH Ha MX OCHOBE, MOJEIUPOBAHHE MOJEKYII
OpPraHMYECKHX BELIECTB, HAOIIOACHHUE U OMHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB 10 MPEBPALICHUIO
OpraHMYECKMX BEILECTB IPU HAarpeBaHUU (IUIaBJIeHHUE, OOyTIIMBAaHUE U TOPEHHUE).

Yraesogopoasi (13 4.)

AJKaHBL: COCTaB M CTPOEHHUE, T'OMOJIOTMYECKMH psn. MeTaH M 3TaH — IpoCTeHIIne
IPEJCTaBUTENIN AJIKAHOB: (M3UUECKHUE M XMMHYECKHE CBOWCTBA (PEaKLUU 3aMEIIEHUs U TOPEHHUs),
HaXO0KIECHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI psAl. DTWIEH U NMPONWIEH — NpOCTeHIne
MpPEeACTaBUTENN QJIKEHOB: (U3MUecKHMe M XUMHUYECKHE CBOMCTBAa (peakiuu T'HAPUPOBAHUS,
raJIor€HUPOBaHUS, THAPATALUU, OKUCIEHHUS U TOJIMMEPHU3aLUH ), IOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyrtaaueH-1,3 u metunOyrtaaueH-1,3: CTpoeHHE, BaKHEHIIME XHUMHYECKHE
cBOIcTBa (peakuus noinumepusanun). [lonydeHne CHHTETHYECKOrO KaydyKa U PEe3HHBI.

ANKHHBI: COCTaB U OCOOEGHHOCTH CTPOEHHs, T'OMOJIOTUYECKHH psii. ALETHIEH —
MPOCTEHIINN MpEeACTaBUTENb ATKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XMMHUYECKHE CBONCTBA
(peakuuu ruApUpoOBaHUs, TATOT€HUPOBAHMS, THIpATAlluH, TOPEHHUS), IO yYSHHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (uznueckne W XMMHYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBaHNUS W HUTPOBAHUS), NOJy4YEHHE M IpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUPOSAHUS U HUMPOBAHUS), NOTYYeHUue U
npumernenue. TOKCHMYHOCTH  apeHOB. l'eHeTHueckas CBA3b  MEXKJAY  YIJI€BOAOPOJAMH,
IIPUHAIEKANMMHU K Pa3JIMYHbIM KJIACCaM.

ITpupoHble MCTOYHUKU YIIIeBOJOPOJOB. IIpupoaHbIi ra3 M MOIyTHbIE HE(TAHbIE Ta3bl.
Hedts u e€ npoucxoxaenue. CrnocoObl nepepaboTKi He(PTU: NMEePEroHKa, KPEKUHT (TepMHUUYECKUl,
KaTanuTuueckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B IPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBIN yrosb U IpOJAYKThI €70 epepadoTKHU.

OKCIIEpUMEHTAJIbHbIE METOJAbl M3YyYEHMS BEIIECTB M MX IPEBpPALICHUN: O3HAKOMIICHHE C
oOpa3LamMu IjaacTMacc, KaydykoB M pe3uHbl, kojuiekuuu «Heptb» U «Yronb», MoJeaupoBaHUe
MOJIEKYJI yIJIEBOJOPOJOB M TaJIOTEHONPOU3BOJIHBIX, IPOBEIACHUE NPAKTHUECKOH paboThI:
II0JIy4EHHE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrble 3amayn.

Bbluncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Maccbl, 00b&Ma, KOJIMYeCcTBa
MCXOJTHOTO BEILECTBA WJIM MPOJYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTHUYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKILUH).

Kucaopoacoaepxamue oprannyeckune coegunenus (13 4.)

[IpenenbHble OMHOATOMHBIE CIHUPTHL. METAaHON M STaHON: CTPOCHHE, (PU3MUYECKUE U
XUMHYECKHe CBOWCTBA (peakiMM C aKTHUBHBIMU MeETallJlaMH, TajJOor€HOBOJOpPOJaMHU, TOpEHHE),
npuMeHeHue. BogopoiHbie cBsI3u MeXly MoOJieKyllaMu criupToB. [leiicTBre MeTaHOJIa U ATaHOIa Ha



OpraHHU3M YeJIOBEKa.

MHoOroaToMHbIe CHUPTHL. ODTWICHIIUKOJNb W TJIHIEPUH: CTpOCHHE, (GHU3NYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LICJIOYHBIMM METAJUIaMH, KaueCTBEHHAs PEaKuus Ha
MHOTOAaTOMHbIE CcOHpThl). JleiicTBMe Ha opraHu3M 4esnoBeka. l[IpuMmeHeHHWe riulepuHa |
STUJICHTJIUKOJIS.

®deHo: cTpoeHUEe MOJIEKYJIbl, (pU3nuecKkre U XuMU4eckne cBoiicTBa. TOKCHYHOCTD (peHona.
[Ipumenenue denomna.

Anpuerunpl U Kemouwvl. Dopmanpaerun, aneTanbleTHi: CTpOCHHE, (U3NYECKUe U
XUMUYECKHEe CBOMCTBA (peaklMM OKHCIEHHUS M BOCCTAHOBJICHHS, Kauye€CTBEHHBIC pEAKIHH),
[I0JIy4eHHUE U IIPUMEHEHUE.

Ayemon: cmpoenue, Quauueckue U Xumuueckue ceouUcmea (peaxyuu OKUCTeHUS U
80CCMAHOBNIEHUS), NOJYYEHUE U NPUMEHEHUE.

OAHOOCHOBHBIE Tpe/eibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHUHAs U YKCyCHasi KUCIOTHI:
cTpoeHue, GU3NUecKue U XMMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME ISl KiIacca KUCIOT, PeaKius
sTepuuKannn), TMoiaydyeHue U npuMmeHeHue. CTeapuHOBas M OJEMHOBAs KHUCIOTHI Kak
MPEJCTABUTEIN BBICHINX KapOOHOBBIX KUCJIOT. MblIa Kak COJHM BBICHIMX KapOOHOBBIX KUCIOT, UX
MOIOLIEE IeHCTBHE.

CrnoxxHble >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIpONU3 CIIOXKHBIX 3(UPOB.
Kupsl. 'uaponus xupos. [Ipumenenue xxupoB. buosornueckas posb )KUPOB.

VYraeBobl: cocTaB, KilacCU(PUKALUS YIJIEBOJAOB (MOHO-, IU- U MosMcaxapuisl). ['moko3a —
MpoCTEHIINM MOHOCaXapua: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbl, (PU3MUECKHME U XUMHUYECKUE
cBolicTBa (B3auMmozeicTeue ¢ runpokcuaom menu(ll), okucienne aMmmMuadyHabIM PacCTBOPOM OKCHJIA
cepeOpa(l), BoccraHOBIEHHE, OpPOKEHHE TJIFOKO3bI), HAXOXIACHUE B MPUPOAC, IPUMEHEHHUE,
ouonoruueckas poib. DotocunTe3. DpyKTO3a KaK H30MEP TIIIOKO3BL.

Kpaxman u nemnrono3a kak npupojHble nosiumepbl. CTpoeHHE Kpaxmaia M LEeJUTIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIposIn3, KaueCTBEHHAs peaKius ¢ HoIoM).

OKClepUMEHTAIbHbIE METOJbl H3Y4YEHHs] BEIIECTB M MX IpeBpallleHui: MpoBeIeHUE,
Ha0JII0/IeHNe U ONHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEaKLIUU
O/IHOATOMHBIX CNUPTOB (OKucieHue »sTaHoia oxcujaoM Menu(ll)), MHOroaroMHbIX CHHPTOB
B3auMoJieiicTBUe riniepuHa ¢ ruapokcuaom wmeau(ll)), ampaerunoB (OKucIeHHWE aMMHAYHBIM
pactBopoM okcuaa cepedpa(l) u rugpokcunom menu(ll), B3aumopeicTBue kpaxmana ¢ HOJIOM),
MpOBeIeHUE MPAKTUUECKOIl pabOThI: CBONCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnble 3amaun.

Boluncnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEILECTBA WJIM IPOJYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJIHBIX BEIIECTB WM IIPOAYKTOB PEAKLIUH).

A3o0Tcoaep:kaiiye OpraHuvecKkue coeqnnenns (3 4.)

Amunvl. Memunamun u aHuIun: cocmaes, cmpoenue, usuyecKue U XumuiecKue c8oucmsa
(copenue, 83aumooeticmsue ¢ 6000l U KUCTOMAMU).

AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpraHndeckue coequHeHns. Pu3nueckne U X UMUICCKUE
CBOWMCTBAa aMHUHOKHCJIOT (HAa TpHUMepe TJUIMHA). bHojormyeckoe 3HAYCHUE AMHUHOKHUCIIOT.
[TenTuasl.

benku kak mpupogHBIE BBHICOKOMOJICKYJISIPHBIE cOequHEHHs. llepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYyKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THAPONH3, ACHATYpalus,
KaueCTBEHHBIC PEaKIIUU Ha OCNKH.

OKCIepUMEHTAIBHBIC METOJBI M3YyYCHHs BEIICCTB M WX NPEBpAIICHHIA: HAOTIOIACHHE U
OIHMCAaHKE IEMOHCTPAIMOHHBIX OIBITOB: JICHATYpanus OCJIKOB IMPU HATPEBAHUHY, [IBETHBIC PEaKIIUU
OEJKOB.

BbicokomoJiekyJisipHbIe coeMHeHHs (2 4.)
OCHOBHBIE TOHSATUS XMMHMHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,



CTPYKTYPHOE 3BEHO, CTETICHb MOJIUMEPHU3ALINU, CPEIHSSI MOJEKysipHas Macca. OCHOBHBIE METO/IbI
CUHTE32 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN — MOJTUMEPU3ALIHS U TIOTUKOHICHCAIHSI.

Inacmmaccol (nonusmunen, NOIUNPONUTLEH, NOIUBUHUIXTLOPUO, ROIUCMUPOTL).
Hamypanvhoiti u cunmemuuecxkue Kayuyku (6ymaoueHoswvill, XA0PONPEeHOBbll U U30NPEHOBbIIL).
Bonokna: namypanenvie (xn0nok, wepcmo, WénK), UCKyccmeenHvle (ayemamHoe B0J0KHO,
8UCKO3a), cuHmemuuecKkue (Kanpow u l1aecam).

DKCIEepUMEHTAIbHBIE METO/bl M3YYCHUS BEHICCTB W UX MPEBpAIICHUN: O3HAKOMJICHHUE C
oOpasiamMu NpUpOAHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

11 kaacc

Teopernueckue ocHOBbI xuMum (13 4.)

XumMuueckuit snmeMeHT. AToMm. Sapo artoma, H30TONBL. DIEKTPOHHAs 000I0YKa.
DHepreTuyecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d- anmemeHTsl. OCoOEHHOCTH
pacupeneneHus NIEKTPOHOB 10 OpOMTaIsM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX NEPHOAOB.
DnexTpoHHas KOHGUTYpalus aTOMOB.

[lepuognueckuit  3akoH u  Ilepuoanueckas cucreMa  XMMHYECKHUX  DJIEMEHTOB
JU. MenpeneeBa. Csizb nepuoanueckoro 3akoHa U Ilepronnyeckoil cUCTeMbl XHMHUYECKUX
anemeHToB JI.M. MeHneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHHsSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB XMMHUECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX BEIIECTB 110
rpyInmnaM u nepuoaam. 3HaueHue NepUoINIECKOr0 3aKOHa B PA3BUTHH HAYKHU.

Ctpoenne BemecTBa. XUMHUYECKas CBsS3b. Buiapl XMMHYECKOW CBsS3M (KOBaJEHTHAs
HEMoJsipHasT W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3mbl 0Opa30BaHMS KOBAJIEHTHOM
XUMUYECKOH CBs3M (OOMEHHBIM M JIOHOPHO-aKICNTOPHBIN). BomoponaHas cBs3b. BaleHTHOCTS.
DJeKTpoOoTpULIATENbHOCTh. CTeneHb OKUCIeHUs. NOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKyIIpHOTO M HEMOJIEKYJISPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTANIMYECKUX pEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsarue o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas a0is
BEILECTBA B pacTBOpE.

Knaccudukanus HeopraHnueckux coenHeHnd. HoMeHkmaTypa HeOpraHn4eckux BEIIECTB.
I'eneTnueckas CBsI3p HEOPraHMYECKHUX BEIIECTB, MIPUHAUICKALMX K Pa3JIMYHbIM KJIaccaM.

Knaccupukanus XuMHUUECKUX PEeaKkUil B HEOPTaHUYECKOW U OPraHMYECKON XUMHH. 3aKOH
COXpPaHEHHsI MACChl BELIECTB, 3aKOH COXPAHEHMS M IIPEBPALICHMS SHEPIrUU IIPU XUMHYECKHUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pasziaudHbIX (pakTopoB. OOpaTuMBblE peakLuu.
Xumunyeckoe paBHoBecue. DakTOppl, BIMSIOIIME HA COCTOSIHME XHUMHYECKOIO PpPaBHOBECHS.
ITpunnun Jle [latense.

OnexTponutnueckas auccouuanus. CuibHble W cialble 37eKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KHCIIAasi, HEUTpalIbHAs, 1enouHas. [lonamue o 600opoonom nokaszamene (pH)
pacmeopa. Peakuiuu MOHHOTO OOMeHa. [ u0poau3 HeopeanHuyeckux u Op2aHuyecKux 6eujecms.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lonamue o6 3nekmpoause pacniagos u
pacmeopos conel. [Ipumenenue snekmpoausa.

OKCIEpUMEHTAJIbHBIE METOAbl W3Y4YEHMs BEILECTB M UX MPEBPALLIEHUI: IEMOHCTpaLus
tabnun «Ilepuonnueckas cuctema xuMmuueckux aneMeHToB /.M. MenneneeBay, u3ydeHue Moieei
KPUCTAININYECKUX PEHIETOK, HAOJI0JEHHUE U ONHCAaHUE JIEMOHCTPALMOHHBIX M J1abOpaTOPH bIX
OTBITOB (pa3joKeHHe MEepoKCcHIa BOAOPOJA B MPUCYTCTBUU KaTalu3aTopa, ONpPEAENIEHHUE CpPEJIb
pPacTBOPOB BELIECTB C IOMOUIbI0 YHHMBEPCAJIBHOTO HMHAMKATOPA, PEakUUd HOHHOIO OoOMeHa),
MIPOBEJCHNE NPAKTUYECKOH paboThl «BnusHHE pa3iuyHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuumy.

Pacuérnsble 3anaun.



Pacuérel 0 ypaBHEHUAM XMMHUYECKHX PEAKLUN, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€Tel C UCIIOIB30BAHUEM ITIOHATUS «MACCOBas J0JIs BEILECTBAY.

Heopranuyeckasi xumus (17 4.)

Hewmertannsl. [Tonoxxenue nemeramwioB B [lepuoaudeckoit cucteMe XMMUUECKUX JIEMEHTOB
J.U. MenneneeBa W OCOOCHHOCTH CTpOCHHsI aToMoB. DU3WYECKHE CBOWCTBA HEMETAJIOB.
AnnoTponust HEMeTauioB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaeposaa).

XUMUYECKHEe CBOWCTBA BAXHEWIIUX HEMETaIOB (TalloreHOB, cepbl, azoTa, ¢ocdopa,
yIIIepo/ia U KPEMHUS) U UX COECIUHEHUN (OKCHIOB, KUCIOPOICOJEPKAIMUX KHUCIOT, BOJIOPOIHBIX
COCTMHECHUH).

[IpuMeHeHEe BAXKHEHIIIMX HEMETAIOB U UX COCTUHEHUH.

Metamnel. [lonoxxenne metaiioB B Ilepuoanueckoil cucTeMe XUMHUYECKHX DJIEMEHTOB
J .M. MenneneeBa. OcOOEHHOCTH CTPOCHHS DJICKTPOHHBIX O0OJOYEK aTOMOB MeTayaoB. OOmme
¢usnueckue cpoiictBa MeTamuioB. CIUIaBbl METAJIOB. DJIEKTPOXHUMHUYECKUN Psl HaAMPSHKEHUN
METaJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METALIOB (HATPUM, Kaiduid, KaJIbLUM, MarHui,
AIIOMUHUH, IUHK, XpOM, XKeJIe30, Me/Ib) U UX COCTUHECHH.

OO6mme crnocoObl TosydeHus: MetauioB. Memannypeus. Kopposzus memannos. Cnocobul
3auumuvl 0m KOppo3uu. B TOM 4ucie B yacTu: [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHUsS BEHIECTB M UX NPEBpALICHUN: H3yUYCHHE
KOJUIEKIMH «MeTauibl M CIIaBbl», 00pa3lloB HEMETAIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4,
HaOJIOJICHWE ¥ OINHUCAaHWE JIEMOHCTPALIMOHHBIX M J1a0OPAaTOPHBIX OMBITOB (B3aUMOJCHCTBHE
TUAPOKCUAA AJTIOMHUHHS C PACTBOPAMH KUCJIOT U WIEJIOYel, KaueCTBEHHbIE PEaKLMH Ha KaTHOHbI
METAJLJIOB).

Pacuérnrble 3a1ayn.

PacuéTter Macchl BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
unu 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMU BEHIECTB, pacyEThl Macchl (00bEMa, KOTUYECTBA
BEIIIECTBA) MIPOJAYKTOB PEAKIINH, €CJTU OJTHO U3 BEIIECTB UMEET IPUMECH.

Xumus U KU3Hb (4 4.)

Ponp xumuu B oOecriedeHUH 3KOJOTHYECKON, YHEPTreTHUYEeCKON M MUIIEBOW 0€30IMacHOCTH,
pa3BUTHHU MeIULIMHBL. [IOHSITHE O HAYUYHBIX METOJaX MO3HAHUS BEIIECTB U XMMUUYECKUX PEaKIIHil.

[IpeacTaBienuss 06 0OIMMX HAYYHBIX MPUHIAIIAX TMPOMBIIIIEHHOTO MOTYUYEHUS BaXXHEHUIITHX
BEIICCTB.

UenoBek B MHUPE BEIIECTB M MATEPHUAJOB: BAXXKHEUIIME CTPOUTEIBHBIE MAaTEpHAJIbL,
KOHCTPYKLMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepamMuKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaIbl, OPraHUYECKUE U MUHEPAJIbHBIC yI00PEHHS.

XuMHUg W 3I0pOBbE 4YEJOBEKA: IMpaBujia MCIOJIb30BaHUS JIEKAPCTBEHHBIX IMpenapaToB,
npaBuiia 0€30MacCHOTO UCIIOJIb30BAHMS MPENapaToOB OBITOBOM XMMHH B TIOBCETHEBHOW KU3HH.

Y4er padoueil nporpaMMbl BOCIIUTAHHUS

@opMHUPOBaHUE MPEJCTABICHUI O COBPEMEHHBIX YIpo3ax [Jis KU3HU U 370POBbS JIIOJIEH, B
TOM 4HCJIe B HWH(pOpMaMOHHON cdepe; HaBBIKOB OE30MacCHOTO IIOBEACHUS Ha Jioporax, B
Ype3BbIYAHBIX CHUTyalusiX, cojeiicTBue (opMHUpOBaHHIO y o0Oy4aromuxcsi yOexJAeHHOCTH B
HE0OXOMMOCTH BBIOOpA 3M0pOBOrO0 O0pa3a >KU3HHM, O BpeAe YHOTPEOIEHUsS AanKorois u
Ta0aKOKYpEHUs; OCO3HAHUIO HEOOXOJAMMOCTH CJIEIOBAHUS MPUHIUNY MPEABUACHHS MOCIEICTBHIMA
cBoero moseneHus. Co3maHue ycinoBuid st (OPMHUPOBaHUS y OOYy4YalONIMXCS YCTaHOBKH Ha
CHUCTeMaTH4YeCKhe 3aHATHA (U3NYECKOW KyJIbTypoil M CHOPTOM, TOTOBHOCTH K BBIOOpY
WHIUBUIYATBHBIX PEXKUMOB JBUTATEIHHONW AaKTHBHOCTH HAa OCHOBE OCO3HAaHHUS COOCTBEHHBIX



BO3MOXHOCTEH; JUIsi OCO3HAHHOIO OTHOLIEHMsI OOydarolMXcss K BBIOOPY WHAMBHIYaJIbHOTO
panuoHa  3[0pPOBOrO  MUTaHUS; A OBJAACHHUS  OOYy4aloOUMMUCA  COBPEMEHHBIMU
03/10pPOBUTEIBHBIMH TEXHOJIOTUSMH, B TOM YHUCJIE€ HA OCHOBE HABBIKOB JMYHOW I'MTHEHBI; B IIEJAX
HEJOMYILIEHUS YIOTPEeOICHUS! HAPKOTUYECKUX CPEJICTB U IICUXOTPONHBIX BEIIECTB, MPOPUIAKTUKH
MH(EKIMOHHBIX 3a0ojeBaHuid. YCiIoBUS it (GOPMHUPOBAHHS Yy OOYUaIOIIUXCS CHOCOOHOCTH
MPOTHBOCTOATh HETaTUBHBIM B OTHOIICHHWH COXPAHEHHUS CBOETO INCUXHYECKOTO U (HU3UYECKOro
3JI0pOBbsI BO3AECHCTBUAM COLIMAIBHOM CPENlbl, B TOM YHCJI€ 3KCTPEMUCTCKOT0, TEPPOPUCTHUECKOTO,
KPUMHUHAJIBHOTO UM MHOTO JAECTPYKTHBHOIO xapakrepa. Oco3HaHue 00yYarolMMHUCSA B3aMMOCBSI3U
3JI0pPOBbsI YEJIOBEKA U 3KOJOTMUECKOI0 COCTOSIHUS OKPYIKAIOLIEH €ro cpelibl, poJIk SKOJIOTMUECKON
KyJbTypbl B OOECIEYEHHH JHYHOTO W OOILIECTBEHHOTO 3I0pOBBS; ydacTHE OOyYaloIMXCs B
COBMECTHBIX C POJIUTENISIMU (3aKOHHBIMU MPEACTABUTEISIMHI) HECOBEPIIICHHOJIETHUX 00ydaromuXcs
BHJIaX JIEATEIBHOCTH, OpraHu3yeMbix Opranusanuei u GopMUPYIOLUIMX IKOJIOTUYECKYIO KYJIbTYpy
MBIIIIEHHS U TOBEACHUS.

2. IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O
HNPEIMETA

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PEe3yIbTATHl OCBOSHUS MPEaIMETa « XUMHUSD JTOCTUTAIOTCS B €IMHCTBE y4eOHOM
U BOCIHTATEIBHON AEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTHYECKHMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPaBCTBEHHbIMU IIEHHOCTSMH W HJACAJIaMH POCCHICKOr0 TIpakJaHCKOro oOIIecTBa,
NPUHATEIME B OOIIECTBE HOpPMaMU W IpaBUJIaMHU MOBEICHUS, CIIOCOOCTBYIOMIMMHU IMpOIEccam
CaMOIIO3HAHUsI, CAMOPA3BUTHUS M HDABCTBEHHOTO CTAHOBJICHHUS JINYHOCTH 00yUYatOIIUXCSL.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS TMpenMeTra «XUMHUsS» OTpaxkaroT cHOPMUPOBAHHOCTH
OTIBITA TIO3HABATEIIPHON 1 MTPAKTUYECKON JEATEITHHOCTH 00YYarOIIMXCS 10 peanu3aliu MIPUHSTHIX B
001IecTBe IEHHOCTEN, B TOM YUCJIE B YaCTH:

1) rpas’kaaHcKOro BOCIIMTAHUSA:

OCO3HAHUS O0YYAIOUIMMUCS CBOMX KOHCTHUTYLIMOHHBIX IMpaB U OOS3aHHOCTEH, YBaKCHUS K
3aKOHY U MPaBOMOPSIIKY;

MPEJICTABJICHUSI O COLMAJbHBIX HOpPMax M IMpaBWIaX MEXJIMYHOCTHBIX OTHOILIECHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH IMPHU CO3AAaHUU YUEOHBIX IMPOEKTOB,
pelieHun yueOHbIX U IMO3HABATENIbHBIX 33/1a4, BHITOJTHEHHH XUMHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, TOTHUKY U apTyYMEHTHI IPYTHX
IIPHU aHAJIM3Ee PA3TMYHBIX BHIOB YUYCOHOU JCATCIHBHOCTH,

2) NAaTPUOTHYECKOIr0 BOCIIMTAHUSA:

HEHHOCTHOI'O OTHOLICHUSA K HCTOPUUCCKOMY U HAYUHOMY HACJICANIO OTEUECTBEHHON XUMHUU,

YBaXXCHUA K IPOHCCCY TBOPUCCTBA B o0OJractu TCOPHUU M MPAKTHYCCKOro IHNPUMCHCHUA
XUMHHU, OCO3HAHHA TOI0, YTO AOCTHXKCHUSA HAYKHU €CTb PE3YJIbTAT IAJIUTCIBbHBIX H&6J’IIOI[GHHI>1,
KPOIOTIIUBBIX KCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

HHTEpECa W IIO03HABATCJIbHLIX MOTHBOB B IIOJIYUYCHHMHM M IIOCICAYIOIICM aHAJIM3C
nH(OPMAIIUU O MEePEIOBIX JOCTIKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBE/ICHHUS,

CIIOCOOHOCTH OLICHMBATh CUTYAallMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU, U IPUHUMATD
OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IICHHOCTH;



TOTOBHOCTH OILICHHBaTb CBOE MOBEJACHHE U MOCTYIIKHM CBOHUX TOBapI/IH_IGI\;I C HO3HHHﬁ
HpPaBCTBCHHLIX U ITPAaBOBLIX HOPM M OCO3HAHHC HOCHC,Z[CTBHFI OTUX ITOCTYIIKOB,

4) ¢dopMupoBaHUs KYJbTYPbI 310POBbS:

[IOHMMaHUS IIEHHOCTeHl 370poBOro M Oe3omacHOro oOpasza JKU3HHM, HEO0OXOJUMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/10POBbBIO;

coOmroieHnsT TpaBWiI OE€30MacHOTO OOpalieHHs] ¢ BEIIecTBaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYJAOBOM AEATEIBHOCTH;

INIOHMMaHudg NOEHHOCTU MpaBHJI HHIUBUAYAJIbHOI'O MW  KOJJICKTHBHOI'O 6630HaCHOFO
MOBCACHUA B CUTyaAllUAX, YTPOKAOIMNUX 310POBbIO U ) KU3HU J'IIOI[GI;'I;

OCO3HaHUuA HOCJ'IGI[CTBI/If/i U HCOPpUATHA BPCAHBIX HNPHUBBIYCK (yr[OTpe6J'IeHI/I$I AJIKOI'OJI4,
HAapKOTHUKOB, KypeHHS);

5) TpyaoBOro BoCMTaHHA:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKONH JESTENbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEIICHUH NPAKTUUYECKUX 3a]ad COLMaJIbHOU
HAIpPaBIEHHOCTH (B paMKax CBOETr0 KJiacca, IIKOJIbI);

UHTEepeca K MPaKTHUYECKOMY H3yuYeHHUIO Mpodeccuil pa3Iu4yHOro poaa, B TOM 4HCIE Ha
OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN TT0 XUMHH;

YBaXEHUS K TPYLy, JTIOASAM TpyJa U pe3ysbTaTtaM TPYy10BOI 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUYyAIBHONW TPAEKTOPUHU 00pa3oBaHus, Oy IyIIe
npodeccun U peanus3alnud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYeCcKOro BOCIMTAHMSI:

9KOJIOTHYECKH 11€1ec000pa3HOro OTHOUICHUSI K MPHUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMiie;

MOHUMaHHs TIOOATBHOTO XapakTepa HKOJOTHYECKUX MpOoOJIeM, BIHUSHUS 3KOHOMHUYECKUX
IIPOLIECCOB HA COCTOSTHUE IIPUPOJHOM U COLUATILHON CpEe/Ibl;

OCO3HAHUS HEOOXOAMMOCTH HCIOIB30BAHMS JOCTHKCHUNH XUMHUH JUIS PEHICHUS BOMPOCOB
PaLMOHATBHOTO IPUPOAOTIONB30BAHNS;

AKTUBHOTO HEMpUATHS JEHCTBUM, NMPUHOCALIMX BpEA OKpYXKaloulel MpUpoIHON cpene,
YMEHHUsl TNPOrHO3MPOBATh HEOJIAroNpHUATHbIE 3KOJOTMYECKUE MOCIEJICTBUA NpeANpPUHUMAEMBbIX
JEUCTBUN U IIPENOTBPAILATH UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOH KyJIbTypbl, OIIBITA
NESTEIbHOCTH  3KOJIOTMYECKOM  HAlpaBIE€HHOCTH, YMEHMsI pPYKOBOACTBOBAaTbCA HMHU B
II03HABATEIbHOM, KOMMYHUKATUBHOW M COLIMATIBHOM MPAaKTHUKE, CHOCOOHOCTH M YMEHHsS aKTUBHO
IPOTUBOCTOATH UACOIOTUU XeMOPOoOUH;

7) LEHHOCTH HAYYHOI'O ITO3HAHMA:

c(OpMHUPOBAHHOCTU MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKU ¥ 00IECTBEHHOM MPaKTUKU;

NOHUMaHMUs CHeUUpUKH XHMUU KaK HayKd, OCO3HaHuA e€ poiau B (HOPMHUPOBAHUU
palMOHAIBHOIO HAayYHOI'O MBIIUICHUS, CO3JaHUM LIEJIOCTHOTO IPEJCTABICHUA 00 OKpY’KarolleM
MHpE KaK O €JUHCTBE IIPUPOJBI U YETI0BEKA, B IO3HAHUU IIPUPOAHBIX 3aKOHOMEPHOCTEHN U PELICHUU
po0seM coOXpaHEeHUs! IPUPOAHOIO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHM IS COBPEMEHHOW LMBMIIM3ALUU:
B €€ T'YMaHHCTUYECKOW HaIpaBIEHHOCTH W Ba)KHOM pOJIM B CO3JaHUU HOBOM 0a3bl MaTepHalbHOM
KyJbTYpBl, PEIIEHUU I100ANbHBIX IMPOOJEM YCTOMUMBOTO pPa3BUTUSl UEIOBEUECTBA — CHIPHEBOM,
SHEPTreTHUUECKON, MUILEBON U SKOJIOTHUYECKON O€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIeYeHUN
YCIIOBHI YCIIEIIHOTO TPYAA U SKOJIOTHIECKH KOM(POPTHOH KU3HHU KaXkKJIOTO YIeHa 00IIEeCTBa;



€CTCCTBCHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAHHS CYIIHOCTH METOJIOB  IO3HAHUS,
UCIIOJB3yEMbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaln3a U O0bSICHEHHS SIBIICHHUI OKPY)KAIOIIET0 MUPA U MPOUCXOIAIINX B HEM U3MEHEHH, YME HUSI
JenaTh 000CHOBAaHHbBIC 3aKJIFOUEHHS] HA OCHOBE HAyYHBIX (PAKTOB M UMCIOIIUXCS JAHHBIX C ICJIBIO
MOJIYYCHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BATh XUMUYCCKUE 3HAHUS JUTS PEIICHUS TPOOIeM B
peaTbHBIX KU3HCHHBIX CUTYAIUsX;

UHTEepeca K MO3HAHUIO M HCCIIEeI0BATEIHLCKON NeATeIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHHIO W CaMOOOpPa30BaHUIO, K
AKTUBHOMY IMOJIYYCHHUIO HOBBIX 3HAHUH 110 XMMUHU B COOTBETCTBHUH C KHU3HEHHBIMU MTOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPYia B Pa3iIMYHbIX cepax NpoPecCHOHATHHOM eI TEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3yibTaThl OCBOCHHS y4eOHOro mpeameTa «XUMHsS» Ha YpOBHE
cpenHero o0uiero 06pa3oBaHus BKIIOYAIOT:

3HauyuMble Ui (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA MEXIUCIUIUTHHAPHBIC
(MexXTpeMeTHbIE) 00IIeHayYHbIE TOHATHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
crenuPuKy METOIO0B TMO3HAHMS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHs, SBJICHHE, MPOILECC, CUCTEMAa, HAYUYHBbIH (PAaKT, MPUHILMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIeI0BaHUE, HAOMIOACHNE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHUE);

yHUBEpcallbHbIe yueOHbIe AeCTBHS (I03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYISATHBHBIC),
obecrneunBaronme GopmMupoBaHue (HyHKIIMOHAIBHOW TPAMOTHOCTH M COLMATBHOW KOMIIETEHIIUU
00yYaroImuXxCs;

CIIOCOOHOCTh ~ OOY4YarmIMXCS  HMCIOJb30BaTh ~ OCBOEHHBIE  MEXKIUCUUIUIUHAPHBIC,
MHPOBO33PCHUECKUE 3HAHUS ¥ YHUBEpCajdbHbIe Yy4eOHBIE MEWCTBUS B IIO3HABATEIBHOU W
COLIMAJIBHOM IPAKTHUKE.

MeTtanpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJAJACHHE YHUBEPCATHHBIMH  YUCOHBIMU
MMO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JE€HCTBUSIMH.

OgyajeHne YHNBEPCAJTbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY J€HCTBUSIMM:

1) 6a30BBIE JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENIEHO  (DOPMYJTHpPOBaTh W aKTyaJUu3UpOBaTh NPOOJIEMy, BCECTOPOHHE €
paccMaTpuBaTh;

OTIPENENATh IEJH JIEATSIBPHOCTH, 3a/aBas TapaMeTpbl U KPUTEPUU HUX JTOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl IEATSIBHOCTH C TIOCTABJICHHBIMH IIEIISIMH;

UCIOJIb30BaTh TPU OCBOCHHUU 3HAHUW MNPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble MPHU3HAKK T[OHSATUA W  yCTAaHABIMBATh WX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE TIOHSTHUS I OOBSICHEHUS OTACTBHBIX ()AaKTOB W SBIICHUN;

BBIOMPATH OCHOBAHUS M KPUTEPHH JUTSI KITACCU(PUKAIIMH BEIIECTB U XUMHUYCCKHUX PEaKIIHiA,

YCTaHABJIMBATH IPUYUHHO-CJICACTBCHHBIC CBSI3H MEKIY U3yIacMbIMU SIBJICHUSIMU;

CTPOMTH JIOTHUECKUE PACCYKACHUS (MHAYKTHUBHbIC, ICYKTUBHBIC, TI0 AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M IMPOTHBOPEUUS B PACCMATPUBACMBIX SIBICHHSX, (DOPMYJIUPOBATh BBIBOIbI U
3aKIIOYCHHUS;

MPUMEHSTh B MPOIECCE MO3HAHUS, WCIOJIb3yEeMble B XUMHH CHMBOJUYECCKHAC (3HAKOBBIC)
MOJIeTIH, TTPeOOPa30BbIBATh MOJICIBHBIC ITPEJICTABICHHUS — XHMHUYCCKHIA 3HAK (CHMBOJ) JIEMEHTA,
XUMHYecKas (opMylia, YpaBHEHHUE XHMHYCCKON peakiuu — TIPU PEHICHUH Y4YeOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS IS
BBISIBJICHUS XaPaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XMMHUECKHUX PEAKIIHA.

Ba3oBbIe ucciiegoBaTe/iLCKHe NeiiCTBUA:
BJIaA€Th OCHOBAMU METOOA0OB Haquoro IMO3HAaHUA BECUICCTB U XUMHNYCCKUX peaKHHﬁ;



¢opMynupoBaTh LEIM U 3aJa4d  HCCIENOBaHUS, MCIOJIb30BaTh IOCTaBICHHBIE U
CaMOCTOSITENIbHO C(HOPMYITHPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI IS
(hopMUpOBaHUSI TUIIOTE3HI 110 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOIO IUIAHUPOBAHUS M MPOBEACHUS YUYEHHUUYECKHUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOJAaTh 3a XOJOM IpoIlecca, CaMOCTOSITENbHO
MIPOTHO3UPOBATh €ro pe3yibpTar, (GOopMyIupoBaTh OOOOLIEHHS W BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAaHHUS, COCTaBIATh OOOCHOBaHHBIM OTYET O MPOJEIAHHOMN
pabore;

npuoOpeTaTh OMBIT YUYEHHYECKOW HCCIIeNOBAaTeNIbCKOW M TMPOEKTHON JeATENBHOCTH,
MPOSIBJIATE  CIIOCOOHOCTb M TOTOBHOCTb K CaMOCTOATENIBHOMY IIOMCKY METOJOB pEIIEHUs
MPaKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJO0B [TO3HAHUSI.

Pabora ¢ nunpopmanmeii:

OPUEHTHPOBATbCS B  PA3NMUYHBIX HCTOYHUKAX HHGPOpManuHu  (HAYYHO-IOIYJISIpHAS
JUTEepaTypa XUMHYECKOTO COJEp)KaHHs, CHOpaBoOuYHBIE TmocoOus, pecypcsl HMHTepHera),
aHAJIM3UPOBATh WHPOPMALIMIO PA3TUYHBIX BHUIOB U (OPM IMPEICTABICHHS, KPUTHUECKU OIEHUBAThH
e€ J0OCTOBEPHOCTh U HENPOTUBOPEUYHUBOCTb;

(bopMynupoBaTh 3ampochl U NPUMEHATh Pa3IUYHblE METOAbI INPH IOMCKE U OTOOpe
UH(pOpMAaLUU, HeOOXOAUMOI JUI BBIMOJIHEHUS y4eOHbIX 3a/1a4 ONpeIeIEHHOTO TUIIa;

MpHOOpETaTh OIBIT HCIOJIB30BAaHHUS HH(POPMAMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH W
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTUMAJIbHYIO (hopMmy mpeacTaBieHUs WHGOpPMALUU (CXEMBI,
rpaduKkH, JMarpaMmbl, TaOJIUIIbI, PUCYHKH U JIPYTHE);

UCMOJIb30BaTh HAy4YHBIH SI3BIK B KadecTBE CpEeACTBa Ipu paboTe ¢ XUMHUYECKOU
uHpoOpManMen: MPUMEHATh MeXIpeaAMeTHbIE (PU3NUecKre U MAaTeMAaTHUECKUE) 3HAKU U CUMBOJIBI,
(dbopMyIibl, a00peBHUATYpbI, HOMEHKIATYPY;

HCII0JIb30BaTh M MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HArJISIIHOCTH.

OBJjaieHne yHUBepCAJIbHBIMU KOMMYHUKATUBHBIMH J1€/iCTBUSIMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI B XOJE MUAIOTa W/WIH TUCKYCCHH,
BBICKA3bIBaTh  HJIeH, (OpPMYyJIHpPOBATH CBOM  MPEIIOKEHHS OTHOCHTENBHO  BBINOJHEHUS
MPeAT0KEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlMEl pe3yJIbTaTOB IO3HABATEIBHOU NEATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMM MPYU BBIINOJIHEHUU XUMHUECKOT O SKCIIEPUMEHTA,
MPAKTUYECKON pabOThl MO MCCIETOBAHUIO CBOMCTB M3Y4YaeMbIX BEILIECTB, pealn3alud y4eOHOTo
npoekra W (opMynHpoBaTh BBIBOABI MO pE3yJibTaTaM MPOBEAEHHBIX MCCIECIOBAHUM MyTEM
COTJIACOBAHUS MO3UIIMH B X0/ 00CYK/IeH!s 1 0OMEHa MHEHUSIMU.

OO0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXACHMSI, BbIpa)kaTb SMOLIMU B COOTBETCTBUU C
YCIOBUSAMU M LENsIMM OOLIEHMsSI; BblpaxkaTb ceOsl (CBOIO TOYKY 3pEHHMs) B Juajorax u
JUCKYCCHUSIX, B YCTHOM MOHOJIOTMYECKON pedd U B HUCBMEHHBIX TEKCTaX; PAcIO3HaBaTh
HeBepOalbHBIE CPEACTBA OOLICHMS, MOHMMATh 3HAUYEHUE COLMUAIBHBIX 3HAKOB; 3HAaTh U
pacrmo3HaBaTh IPEANOCHUIKM KOHQUIMKTHBIX CHUTYallMd M CMAr4aTh KOH(IMKTBI, BECTH
[IEPErOBOPBI; IMOHMUMATh HAMEpPEHUs JAPYTuX, IpPOSABIATH YBaXHUTEIbHOE OTHOLICHUE K
co0eceHUKY M B KOpPpeKTHOW Qopme ¢GopMynIupoBaTh CBOM BO3paXKEHUS; B  XOJe€
JMaJIora/TMCKyCCHH 3aJiaBaTh BOIMPOCHI MO CYLIECTBY O0OCY)XKJIaeMOil TeMbl U BBICKa3bIBATh
UJCH, HAleJICHHblE Ha pEIICHHE 3aJadd U HOoJJepKaHue OJ1aroxkeaaTeIbHOCTH OOILCHMS;
COIOCTABJISITh CBOU CY)KJIEHUS C CYKIEHHUSAMHU JAPYTUX YYaCTHHMKOB JManora, oOHapy>KHUBaThb
pazauuve M CXOJCTBO NO3ULMH; MyOJWYHO TNPEACTABIATh pE3yNbTaThl IMPOBEAEHHOTO
S3BIKOBOTO  AHAJW3a, BBINOJIHEHHOTO JIMHIBUCTUYECKOIO 3KCIIEPUMEHTA, MCCIIEI0BaHUS,
MIPOEKTa; CAMOCTOSATEIBHO BBIOMpATh (hOpMaT BHICTYIUICHHSI C YYETOM LENU NMPE3CHTAUU U



ocoOeHHOCTEeH AYJUTOPUHU U B COOTBECTCTBHUH C HUM COCTABJIATH YCTHBIC U MTHCbMCHHBIC TCKCTHI
C UCITOJIB30BAHUEM WJUIIOCTPATHUBHOI'O MaTCpHUaJia.

CoBMecTHAA 1eATEJILHOCTDL

MMOHMMATh U MCTIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHONW U MHAMBUAYTLHON paOOTHI IPU
pelIeHuN KOHKPETHOH MpoOsieMbl, 0OOCHOBBIBaTh HEOOXOIWMOCTh NMPUMEHEHHS TPYIITOBBIX
(dbopM B3aMMOJICHCTBUSI TIPH PEIICHUU IOCTABICHHOW 3a/1aull; MPUHUMATH IIe]Ib COBMECTHOM
JeSATEIbHOCTH, KOJIJIEKTUBHO CTPOUTH JNEUCTBUS MO €€ JOCTUKEHUIO: pAacHpeNessiTh POJIH,
JIOTOBapUBAThCS, OOCYKIaTh MPOIECC U PE3yJIbTaT COBMECTHOM paboOThI; yMeTh 0000IIaTh
MHEHHUS HECKOJBKHUX JIOJICH, MPOSBISATh TOTOBHOCTh PYKOBOJUTH, BBIMOJHATH MOPYyYECHUS,
MOAYHMHSATHCS; TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, ONMpENEssTh CBOK poib (C
y4ETOM TMPEANOYTCHU U BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJCHUCTBUS), PacpeeisTh
3a/la4i MEXKIYy WICHAMH KOMaHJbI, y9acTBOBATh B TPYNIOBBIX (popmax paboTsl (00CYKICHMUS,
00MEH MHEHHSIMH, «MO3TOBOM HITYPM» U JIPYTHUE); BBHIIOIHATH CBOIO YacTh PabOThI, JOCTUTATh
Ka4eCTBEHHOI'0 PE3yJibTaTa MO CBOEMY HAIPABICHUI0 U KOOPAUHUPOBATH CBOU JEHUCTBUS C
JNEHCTBUSAMH APYTHX YICHOB KOMAaH/JIbI, OI[EHUBATh KAYECTBO CBOETO BKJIAaJa B OOIIUI MPOIYKT
0 KPUTEPUSIM, CAMOCTOSITENIbHO C(OPMYITUPOBAHHBIM Y4YaCTHUKAMU B3aUMOJICHUCTBUS;
CpPaBHMBATh PE3YJIbTATHI C UICXOHOM 3a/1auell U BKJIaJl KaXJ10ro WwieHa KOMaH/bl B JOCTUKEHUE
pe3yJbTaTOB, Pa3AeisaTh chepy OTBETCTBEHHOCTH U MPOSBISTH TOTOBHOCTh K MPEACTABICHHUIO
OTYETA MEPEJ] TPYIIION.

OgiageHne YHMBePCAJIbHBIMH PeryJsiTHBHLIMH JeHCTBUSIMU:

CaMOCTOSITENIPHO IUIAHUPOBaThb M OCYILIECTBJIATH CBOIO IMO3HABATEIbHYIO JAEATEIBHOCTS,
ompenenss e€ Ienu U 3aJaud, KOHTPOJIMPOBATH M IO Mepe HEoOXOAMMOCTH KOpPpEKTHPOBATh
npeJularaéMblii aqropuT™ JAEHCTBUM NpU BBHITOJHEHHM YYEeOHBIX M HMCCIENOBATENIbCKHX 3ajad,
BbIOMpaTh Hauboisiee 3(PPeKTUBHBINA CIOCOO MX pelIeHUs ¢ y4ETOM MOTYYEHHs] HOBBIX 3HAHUHN O
BEILECTBAX U XUMUYECKUX PEaKIUAX;

OCYILECTBJIATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTU Ha OCHOBE CaMOAHAIM3a U CAMOOLIEHKHU.

Camoopranu3zaums:

BBISIBIIATE MPOOJIEMBI IS PEIICHWS B Y4YeOHBIX H JKM3HCHHBIX CHUTYaIUsX;
OPHEHTHPOBATHCS B PA3TUYHBIX TOJIX0/1aX K MPUHITHIO PEIICHUH (MHIUBUIyaTbHOE, IPUHSATHC
pelieHuss B TPYIe, MPUHATHE PEIICHUS TPYIIOH); CaMOCTOSATEIBHO COCTABIATH AJTOPUTM
pemieHust 3afa4y (WM €ro 4acTh), BHIOMpATh crocoO pelieHus ydeOHOM 3agauu ¢ yuy€Tom
HMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpejiaracMble
BApUAHTHl PEIICHHI; CAMOCTOATEIbHO COCTABJATH IUJIAH JEHCTBUN, BHOCUTH HEOOXOJMMBIE
KOPPEKTUBBI B X0JI€ €r0 peaanu3aluu; 1e1aTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb:

BJIaJIETh PA3HBIMU CIIOCOOAMM CAMOKOHTPOJISI (B TOM YHCJIE PEYEBOr0), CAMOMOTHBALIUU
u pedrexcuu; naBaTh aJeKBATHYIO OLEHKY Y4YeOHOH cHUTyanuu W Mpenjarath IiaH eé
W3MEHEHUS; MPEIBUAECTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTh IpPU PEIIEHUU Y4eOHOU
3a/a4, ¥ aJalTUPOBATh PEUICHHE K MEHSIOIIUMCS OOCTOSTENbCTBAM; OOBSICHITH MPUIHHBI
JNOCTUXKEHHUSI  (HEJOCTM)KEHMs)  pe3ylbraTa  JACSITEeIbHOCTH;  TOHHMMAaTh  MPUYMHBI
KOMMYHHUKATHUBHBIX HEyJau M YMETh NpeAyNnpekaaTh UX, JaBaTh OLIEHKY NPUOOpEeTEHHOMY
peUYeBOMY OTBITY U KOPPEKTHUPOBATH COOCTBEHHYIO Peub ¢ YUETOM IiesIei U yCIoBUil OOIIeHNUS;
OILICHMBATh COOTBETCTBHUE pe3yjIbTaTa IeJIU U YCIOBUSAM OOIICHHUS.

IOMOLMOHAJLHLIH MHTEJJIEKT:



pa3BI/IBaTL CHOCO6HOCTB ynpaBHﬂTB CO6CTB€HHBIMI/I SMOIIUAMU U SMOIHAMUAU ):[pyrI/IX;
BbIABJIATL M aHAJIM3HUPOBATH IMPHUYMHBI 3MOLlPII>i; INIOHMMAaTb MOTHBBI WU HaMCPCHUS APYIoro
YeJIOBEKa, aHAJM3HUPYs PEUYEBYIO CHTYAILUIO; PETYJIUPOBATh CIIOCOO BBIPAXKEHUSI COOCTBEHHBIX
SMOITHH.

IIpunsaTHe ceds1 M APYrux:

OCO3HAHHO OTHOCHUTBCS K JPYyrOMY YEJIOBEKY M €r0 MHEHUIO; IIPU3HABATh CBOE M UyKOE NPaBO Ha
OomMOKy; NPUHUMATh ceOsi M JAPYTUX, HE OCYXKJas; MPOSBISITh OTKPHITOCTh, OCO3HABATh
HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT.

HPEJAMETHBIE PE3YJIbTATHI

10 knacc

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS IPOTPAMMBI CPEIHET0 O0IIeTro 00pa30BaHUs MO0 XUMUU
Ha 6a30BOM YpOBHE OpPUEHTHPOBAHBI HAa 0OecTeyeHNe PEUMYIIECTBEHHO 0011e00pa30oBaTeIbHON U
OOLIeKyIbTYpHOH MOATOTOBKM oOydaromuxcsi. OHM BKJIIOYAIOT cHeluduueckue s y4yeOHOro
npenMera « XMMUsD» Hay4qHbIe 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUIA MO 0 CBOCHHIO, HHTEPIIPETAIINH
U MpeoOpa3oBaHUI0 3HAHWUM, BUABI JEATEIBHOCTH 1O TMOJYYSCHUIO HOBOTO 3HAHHS U MPUMEHEHUIO
3HAHUW B PaA3IMYHBIX YUEOHBIX M PEATbHBIX >KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX ¢ XUMueh. B
MporpamMMme Mo XMMHUH NPEIMETHBIE PE3YJIbTAThI IPEICTABIEHBI [0 IOJaM U3YUYECH HUSl.

K xonny oOydenus B 10 kiacce mpeIMeTHbIE pe3yiabTaThl OCBOCHUS Kypca «Oprannyeckas
XUMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHHH O XMMHUYECKON COCTaBJISAIONIEH €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, POJW XMMHH B TO3HAHWH SBJICHUN NPUPOABI, B (OPMUPOBAHMU MBIIUICHUS H
KyJbTYypbl JIMYHOCTH, €€ (yHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOINUMOW MJIsI PEIICHHS
MPaKTUYECKUX 3a/Jady M D3KOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370pPOBbIO U
MIPUPOJTHOM CpEE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOPAs BKIIFOYAET:

OCHOBOTIOJIATAlOIINE TMMOHATHS (XUMUYECKUH IEMEHT, aTOM, dJIEKTPOHHAs: 000JI0YKa aToMa,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, XUMUYECKas CBs3b, CTPYKTypHas (opmyia
(pa3BépHyTast M COKpalléHHas), MOJIb, MOJISIpHAsl Macca, MOJISIpHBIH 00BEM, YTIepOIHBIN CKeleT,
(yHKIMOHANBHASL TpyNMna, pajvKai, H30MEpHs, H30MEphbl, TOMOJIOTHYECKHUU P, TOMOJIOTH,
yTJIEBOJOPOBI, KUCIOPOA M a30TCOAEPKAIIME COCIUHEHUs, MOHOMEp, IOJMMEDP, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COSMHEHUS);

TEOpUU M 3aKOHBI (TeopHsl CTpoeHus opraHudeckux Bemects A.M. bymiepoBa, 3axoH
COXPaHEHHUsI MACChI BELLIECTB);

3aKOHOMEPHOCTH, CAMBOJINYECKUH S3bIK XUMUU;

MHUPOBO33PEHUYECKHE 3HAHMS, JIEKALUE B OCHOBE MOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SBJICHUH, (AKTOJIOTUYECKHNE CBEACHHS O CBOWCTBAX, COCTaBe, IMOJIYYEHUU U
0€e30MacHOM HCIOJIb30BAaHWM BAXKHEUIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUECKOM
JeATEIIbHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBISBISATh XapaKTEpHbIE NMPHU3HAKU TOHATUH, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUSA IPU ONUCAHUU COCTaBa, CTPOEHUS U
MpEeBpaIlCHU OPTaHUYECKUX COCIUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIIOIB30BATh XUMHUYECKYIO CHMBOJIUKY JUIsI COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) GOpMYyT OPraHMYECKUX BEIIECTB U
YPaBHEHUU XUMHUUYECKHUX PEaKIMi, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB IJIS
WUTIOCTPALMU UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHW YCTaHABIMBATH MPHHAJIC)KHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEUIECTB M0 MX COCTaBy M CTPOCHHIO K ONpPENSNIEHHOMY KIACCY/TpyNIe COeInHEHHUH
(YrneBoJopo/ibl, KUCIOPOJ U a30TCOAEPIKAIUE COSTUHEHUS, BRBICOKOMOJIEKYISIPHbIE COSAMHEHN),
JaBaTh WM Ha3BaHHUs 1o cuctematudyeckod HomeHkmarype (IUPAC), a Ttakxke mnpuUBOIUTH



TPUBUAIBHBIE HA3BaHUS OT/ACIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTWICH, AalleTHJICH,
STUIICHTJIUKOIb, TIHUIEPUH, PEeHON, POpMaNbIETrul, alleTalbIeTH I, MypaBbHHAS KUCIOTA, YKCYCHAs
KHCIIOTa, OJICMHOBAsl KUCIIOTa, CTEApUHOBAsI KUCJIOTA, TIII0K03a, (PYyKTO3a, KpaxMal, IeJUTi003a,
TJTUIHH);

c(hOpMUPOBAHHOCTh yMEHHUS OMNPEACIATh BHABl XHMHUUYECKOW CBS3M B OPraHMYECKHUX
COeMHEHUX (OJIMHAPHbIE U KPaTHbIC);

c(hOpMUPOBAHHOCTh YMEHHsI TIPUMEHSATH TMOJOKEHUS TEOPHH CTPOCHHUS OPTaHMYECKUX
BemniectB A.M. bytnepoBa s 0OBSICHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT WX COCTaBa M
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUIUYECKHE U
XUMUYECKHE CBOMCTBA TUIMYHBIX TPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIICCTB
(MeTaH, 3TaH, dTUJICH, IPOMIIICH, alleTUIeH, OyTaauen-1,3, metunOyTtaaueH-1,3, 6eH30J1, METaHO,
ATaHOJI, ATHJICHTJIMKOJIb, TIUIEPHUH, (EHOJI, aleTalbJerujl, MypaBbUHass W YKCYyCHasi KHCJIOTHI,
[JII0KO03a, KpaxMal, LeJUTI0103a, aMUHOYKCYCHAsl KUCJIOTA), UJUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXIy HHUMH YypPaBHEHUSMHU COOTBETCTBYIOUIMX XHUMHUYECKUX PpEAKIHA C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (OpMYyI;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO CHIPhS (HEPTD,
OPUPOAHBIA Ta3, yrojib), COHOCOOBI UX NEpepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepadoTKu;

c(hOopMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BHIYUCIICHUS IO XUMUUECKUM YPAaBHEHHSM (MacCCHI,
00bEMa, KOTMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOAYKTa PEAKIUH MO W3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WU MTPOyKTOB PEAKIINH );

c(hOpMUPOBAHHOCTh YMEHUH BIJIaJICTh CUCTEMOUM 3HAHWUH 00 OCHOBHBIX METOJAaX HAy4YHOIO
MO3HAHUS, UCTIONB3YyEeMbIX B XHMUU MIPU U3yYCHHUU BEIIECTB M XUMUYECKUX SBIICHUH (HabI0eH1e,
U3MEpPEHUE, SKCIEPUMEHT, MOACIUPOBAHUE), UCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATUS PEIICHUH B KOHKPETHBIX >KMU3HCHHBIX CHUTYyaIlMAX, CBS3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHECHHEM;

c(hOopMUPOBAHHOCTh YMEHUW COONIOATh MpaBWja MOITH30BAHUS XUMHUYECKON IMOCYI0M U
nabopaToOpHBIM 000PYIOBaHHEM, a TaK)Ke MpaBHJIa OOpPAICHHS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKUHUSIMH 10 BBITOJIHEHUIO JIA0OPATOPHBIX XUMHUECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBINOJHATh XUMHUYECKUH HKCIIEPUM EHT
(mpeBpamieHus] OPTaHNYECKUX BEIIECTB IMPH HArpEeBaHHM, IMOJYYCHUE ITUIICHA U W3YYCHHUE €T0
CBOWCTB, KaU€CTBECHHBIC PEAKIIMU OPTraHUYECKUX BEIIECTB, JICHATYpAIUsl OCIIKOB MPH HArpeBaHUU,
[[BETHbIE peaKIMK OEIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MacHOCTHU MpHU 0Opalie HUH
C BelIecTBAaMH U JA0OpaTOpPHBIM OOOPYIOBAaHUEM, IMPEACTABIATH PE3yJIbTaThl XHUMHUUYECKOTO
JKCIIepUMEHTa B (OpMe 3almucH YpPaBHEHUN COOTBETCTBYIOIIMX peakiuil u (opMyJIupoBaTh
BBIBOJII HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3HPOBATh XUMHUYECKYI0 HWH(MOpPMAIHUIO,
MOJTy4aeMy10 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHGopmanuu, IHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHH COONIOJATh MpaBHJIa HKOJOTMYECKH LeJIeco0Opa3HOro
MOBEJICHNUS B OBITY W TPYJAOBOM JEITEIBHOCTH B IENSX COXpPAaHEHUs] CBOErO 30POBbS M
OKpYXarlIeil MPUPOIHON Cpeabl, OCO3HABATh OMACHOCTh BO3JCHCTBUSA Ha >KUBBIE OpPraHU3MBbI
ONpeaeNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbIci okasatess [IJIK, moscHATe Ha npumepax
CIoCOObl YMEHBIICHUS U IPEJOTBPAILICHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa;

JUisi 00ydYarommxcsi ¢ OTPaHHMYEHHBIMA BO3MOKHOCTSIMH 3JI0POBbSI: YMEHUE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEUIECTB M XUMHUECKUX SBJICHUI;

JUTSL CIICTIBIX M CITA0OBUIANINX OOYUYAIOIIUXCS: YMEHUE UCIIONIB30BATh PEIbe()HO TOUCUHYIO
cucteMy o0o3Hauenuii JI. bpaiins mis 3anucu xuMudeckux Gopmyi.

JlmaHOCTHBIE pe3ynbTaThl ocBoeHHsT DenepanbHOil paboyell mporpaMMbl IO PYCCKOMY
SI3BIKY OCHOBHOTO 0011ero 00pa30oBaHUs JOCTUTAIOTCS B IUHCTBE yUeOHOW U BOCIIMTATEIBHON
NESATEIBHOCTH B COOTBETCTBUHM C TPAJULHUOHHBIMU POCCHUACKUMHU COIMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMH



MOBEJICHUSI M CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTaHUSI U CaMOPAa3BUTHS,
(dhopMupOBaHKs BHYTPEHHEH MO3UIIMH JTUIHOCTH.

JIM4HOCTHBIE pe3ynbTaThl ocBoeHHs DenepanbHOil paboyel mporpaMmal MO PyCCKOMY
SI3BIKY JUISI OCHOBHOTO 00IIero 0Opa3oBaHUsl JOJDKHBI OTPa)KaTh TOTOBHOCTH OOYYarOIIUXCS
PYKOBOACTBOBATBHCS CUCTEMOU MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIMH W PACIIMPEHHE OIbITa
JEATEeIbHOCTH Ha €€ OCHOBE B MPOIECCE pealu3allMid OCHOBHBIX HAIPABJICHUM BOCIUTATEIbHON
JEATEeIbHOCTH, B TOM YHCJI€ B YaCTH:

Fpam)]aﬂcm)ro BOCIIMTAHUSA

TOTOBHOCTh K BBITIOJTHEHUIO OO0S3aHHOCTEH TpaKAaHWHA W peaTu3allMd €ro Ipas,
YBa)KCHHE TpaB, CBOOO/I W 3aKOHHBIX MHTEPECOB JIPYTUX JIOJICH; aKTUBHOE y4acTHE B KU3HH
ceMbH, 00pa3oBaTeIbHON OpraHU3allMi, MECTHOTO COOOIIECTBA, POJTHOTO Kpasi, CTpaHbl, B TOM
YUCJE B CONOCTABICHUM C CUTyalUsMU, OTPAXEHHBIMH B JIMTEPATYPHBIX MPOU3BEICHUSX,
HalMCaHHBIX HAa PYCCKOM S3BIKE; HENPHUATHE JIIOOBIX (POpPM 3KCTpeMH3Ma, TUCKPUMHHAIUH;
MMOHMMAaHHE POJIU PA3IUYHBIX COLMATIBHBIX HHCTUTYTOB B JKM3HU U€JlOBEKa; MPEACTaBICHUE 00
OCHOBHBIX IpaBax, cBOOOAaX U 00S3aHHOCTIX I'pakJIaHWHA, COIMAIBLHBIX HOPMaxX W IpaBUiIax
MEXJTMYHOCTHBIX OTHOIIEHUW B IOJUKYJIBTYPHOM W MHOTOKOH()ECCHOHAIIBHOM OOIIECTBE,
dbopmMupyemMoe B TOM 4YHCIE€ Ha OCHOBE NPUMEPOB H3 JIUTEPATYPHBIX IPOU3BEIACHHM,
HalMCaHHBIX HAa PYCCKOM S3BIKE; TOTOBHOCTh K Pa3HOOOpa3HON COBMECTHOU IEATEIHHOCTH,
CTPEMJICHHE K B3aMMOIOHMMAHHMIO W B3aWMOIIOMOINM; AKTUBHOE YyYacTHE€ B IIKOJIHBHOM
CaMOYNPAaBJICHUH; TOTOBHOCTh K YYaCTHIO B TYMaHUTApPHOW ACSATEIHHOCTH (IIOMOIIb JIIOJSM,
HY>KJIQIOLMCS B HEW; BOJIOHTEPCTBO).

HanI/IOTI/I‘leCKOFO BOCIIMTAHUA:

OCO3HAaHHWE POCCHHCKOM TIpaKJAaHCKOW HWIACHTUYHOCTH B  TMOJHUKYJIBTYPHOM H
MHOTOKOH()eCCHOHAIbHOM  OOIIecCTBE, MOHMMAaHHE  pPOJM  PYCCKOrO  sI3plKa  Kak
rocyJapCcTBEHHOTO si3bika Poccuiickoii ®exepanuil M s3bIKa MEKHAIMOHAIBHOTO OOIICHHUS
HapoaoB Poccuu; nmposBIeHNE HHTEpeca K NMO3HAHUIO PYCCKOTO sA3bIKAa, K UCTOPUU U KYJIBType
Poccuiickoii ®@enepannu, KynbType CBOEro Kpas, HapoaoB Poccun B KOHTEKCTEe y4eOHOTO
npeamera «Pycckuil s3bIK»; IEHHOCTHOE OTHOIIEHHE K PYCCKOMY A3BIKY, K JIOCTHKEHUSIM
cBoeit Ponunbel — Poccun, k Hayke, HCKYCCTBY, OO€BBIM MOJABUTAM U TPYIOBBIM JOCTHKEHUSIM
HapoJa, B TOM YMCJIE OTPAaXEHHBIM B XYJOKECTBEHHBIX IPOU3BEICHUSX; YBAKECHHE K
cuMBoJiaM Pocenn, rocy1apCcTBEHHBIM IIpa3JHUKAaM, HCTOPUYECKOMY U IIPUPOAHOMY HACIIEIUIO
Y MMaMATHUKAM, TPAIULUSAM Pa3HbIX HAPOJIOB, IPOKHUBAIOLIMX B POJHON CTpaHE.

JlyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:

OpuUCHTaLlMA Ha MOPAJIbHBIC ICHHOCTU U HOPMBI B CUTYyallUAX HPABCTBCHHOI'O BBI60pa;
T'OTOBHOCTh OIICHHMBATb CBOE IIOBCJCHHUEC, B TOM YHCIC PCEUCBOC, H IIOCTYIIKH, a TaKXC
MOBCACHUC U MMOCTYIIKU APYTHUX J'IIOI[GI\/'I C MO3MIMKU HPABCTBCHHBIX W MMPaBOBbIX HOPM C yqéTOM
OCO3HaHHuA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB; aKTUBHOC HCIIPUATUC ACOIIUAJIBHBIX ITOCTYIIKOB, c130601[a
1 OTBCTCTBCHHOCTD JIMYHOCTH B YCJIOBUAX HHAWNBHUAYAJIBbHOI'O U 06IJ_I€CTB6HHOFO IMpOCTpaHCTBaA.

ICTEeTHYECKOIr0 BOCIIUTAHUSA:

BOCIIPUMMYHUBOCTb K Pa3HbIM BHJAM MCKYCCTBAa, TPagULUsAM U TBOPUYECTBY CBOETO U
JIpYTUX HapOJI0B; TOHUMAaHHE SMOLMOHATIBHOIO BO3ACHCTBUSA HCKYCCTBA; OCO3HAHNE BaKHOCTH
XYJIOKECTBEHHON KyJbTYphl KaK CpEICTBAa KOMMYHHMKAllUM W CaMOBBIPQKECHHS; OCO3HAHHUE
BA)XHOCTU PYCCKOTO SI3bIKa KAaK CpPEICTBA KOMMYHMKAIlMM M CaMOBBIPAXEHUS; IMOHHUMAaHHUE
LIEHHOCTU OTEYECTBEHHOI'0 U MUPOBOI'O HCKYCCTBA, POJIM 3THUYECKUX KYJIbTYPHBIX TPAJULUN U
HapOJHOI'0 TBOPYECTBA; CTPEMJIEHHE K CAMOBBIPAKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA.



®du3nyeckoro  BOCNHUTAaHUSA, (opMHUPOBAaHMA  KYJAbTYPbl  3I0pPOBbS H
3MOLUOHAIBHOIO 0,1ar0NoIyYHs:

OCO3HAHHUE IIEHHOCTH JKU3HHU C ONOPOW HAa COOCTBEHHBIN XKWU3HCHHBIH M YHUTATEITbCKHUMA
OTIBIT; OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/I0POBBIO U YCTAHOBKA HA 3I0POBBIM 00pa3 )KU3HU
(3mopoBOe TUTaHUE, COONIOCHNE TUTUEHUYCCKUX TTPaBUJ, PAIIMOHAIBHBIA PEXKUM 3aHATHH U
OTIbIXa, peryispHas (u3Mveckas aKTHBHOCTh); OCO3HAHWE TIOCJIEICTBUM W HEMPUSITHE
BpPEIHBIX MPUBBIUEK (YyHOTpeOIeHHE aTKOT OIS, HAPKOTHKOB, KYpeHHE) U UHBIX (OPM Bpeaa JUis
(DU3HYECKOTO M TICUXHYECKOTO 3JI0POBbs; COOJIOJICHUE MPaBHI OE30MaCHOCTH, B TOM YHCIIC
HaBBIKM O€30IAaCHOTO IMOBeJCHUS B VHTEpHET-cpelie B MPOIECCe IMIKOJIBLHOTO SI3LIKOBOTO
00pa3oBaHus; CIHOCOOHOCTh QJAaNTHPOBATHCA K CTPECCOBBIM CHUTYAlMSM M MEHSIOUIUMCS
COIMATBHBIM, WH()OPMAIMOHHBIM ¢ TPUPOJHBIM YCIOBUSM, B TOM YHCIIE OCMBICIISS
COOCTBEHHBIN OMBIT U BBHICTpaWBas JalbHEHINE 1E]TU; YMCHHE MPUHUMATH Ce0sl M IPyTHX, HE
OCyXJasi; yMEHUE OCO3HABAaTh CBOE SMOLMOHAIBHOE COCTOSIHUE U 3MOIMOHAIBHOE COCTOSIHHE
JIpPYTHUX, UCIIOIB30BaTh aICKBATHBIC A3BIKOBBIE CPEICTBA I BHIPAKEHUSI CBOETO COCTOSIHUSA, B
TOM YHCJIE ONHPASICh HA IPUMEPHI U3 JUTEPATYPHBIX NMPOU3BEICHUIN, HAMMCAHHBIX HA PYCCKOM
s3bIKE; C(HOPMUPOBAHHOCTH HABBHIKOB pPE(IICKCUH, MPHU3HAHHUE CBOErO0 NpaBa Ha OMIMOKY H
TaKOT0 € IpaBa APyroro 4ejaoBeka.

TpyaoBOro BOCHIUTAHUSA:

YCTaHOBKAa Ha aKTMBHOE y4acTUE B PELICHUM IPAKTHUUYECKHUX 3a7ay (B paMKaX CEMbH,
LIKOJIBI, TOPOJAa, Kpasl)) TEXHOJOTMYECKOM WU COLUalIbHON HANpaBIEHHOCTH, CIOCOOHOCTh
MHULMUPOBATH, JIAHUPOBATH U CAMOCTOSATEJIBHO BBIIOIHITH TAKOTO pPOJAa JEATEIbHOCTD;

UHTEpPEeC K MPAKTHUYECKOMY H3yueHHIO mpodeccuii U Tpyaa pasiuvyHOrO poja, B TOM
YUCJI€ Ha OCHOBC IMPUMCHCHHUA HU3Yy4YacMOIro IMNpcAMETHOIO 3HaHHWA H O3HAKOMJICHUA C
JeSATeILHOCTRIO (DHITIOJIOTOB, KYPHAJIUCTOB, MUCATENICH; yBaXKCHHWE K TPYIAy W pe3yJbTaTaMm
TPYJAOBOW NEATEIbHOCTH; OCO3HAHHBIM BBIOOP M MOCTPOCHHWE HMHIWBHUIYaTbHOW TPAaEKTOPUU
O6pa3OBaHI/I}I U XMU3HCHHBIX IIJIAaHOB C y‘{éTOM JIMYHBIX H O6H.[€CTBCHHBIX HHTCPCCOB H
noTpeOHOCTEN; yMEHUE paccKa3aTh O CBOMX IUIaHax Ha Oymayiiee.

IK0JI0rHYeCcKOro BOCIUTAHUS:

OpHuCHTAallUd Ha IMPUMCHCHUC 3HAHUH M3 00MacTH COMAJIBHBIX W €CTCCTBCHHBIX HAYK
IJIA pCHICHUA 3a/1aY1 B obnactH Oprmammeﬁ CpCabl, MIAHUPOBAHUA MMOCTYIIKOB U OLICHKHU HUX
BO3MOXHBIX HOCHGHCTBI/II\/'I JJIA Oprmammeﬁ cpe€Aabl; YMCHHUE TOYHO, JIOTUYHO BbIpaXaTb CBOIO
TOYKY 3pCHUA HA SKOJIOTUYICCKUC HpO6J'IeMBI;

MOBBIIICHUE YPOBHSI 3KOJIOTHYECKOW KYJBTYPhl, OCO3HAHHE TJI0OOAIBHOTO Xapakrepa
9KOJOTHYECKHX MPOOJIEM U MyTeH UX PEIICHHS; aKTUBHOE HENPUATHE JACHCTBHM, TPUHOCIIINUX
BpEJl OKpYXKalollel cpenie, B TOM 4ucie chopMUpOBaHHOE MPH 3HAKOMCTBE C JTUTEPATYPHBIMU
MPOU3BEJACHUSIMH, MOAHUMAIOIIMMHU JKOJIOTHYECKUE MPOOJIEMbI; OCO3HAHME CBOEH PONU Kak
rpaXJaHWHA W TOTPEeOUTENss B YCIOBHSX B3aUMOCBS3H MPHUPOJHOMN, TEXHOJOTHUYECKOW U
COLMAJIBHOM CpeJi; TOTOBHOCTh K YYacCTHIO B MPAKTUYECKOM JEATEIBHOCTU HKOJOTHYECKOMN
HANpaBJICHHOCTH.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpHEHTAIUs B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HayuyHBIX MpEJCTaBJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeJIOBEKa, MPUPOJbl M 0OIIecTBa, B3aHMMOCBSI3AX
YeJIoBeKa C  IPUPOJHOM M COLMAIBHOW CpEeloW; 3aKOHOMEPHOCTAX pa3BUTUS S3BIKa;
OBJIAJIEHUE SI3BIKOBOM M UMTATEIBCKON KYJBTYpOW, HaBBIKAMH UTEHMS KaK CPEJCTBA IMO3HAHUS
MHUpa; OBJIAJICHHE OCHOBHBIMU HaBbIKAMH MCCIIEI0BATENICKONW JIEATENBHOCTH C y4ETOM
cnenu(uKA MIKOJIBHOTO S3BIKOBOTO 00pa30oBaHMs; YCTAaHOBKA Ha OCMBICICHHE OIIBITa,



Ha6HIOHeHHfI, IMMOCTYIIKOB u CTPCMIICHUC COBCPIICHCTBOBATH myTH JOCTHIXXCHUA
UHAUBUAYAJTIBHOI'O U KOJIJICKTUBHOT'O 6J13.1"OHOJ'Iy1H/I$I.

Apantanuu  00y4ammerocss K HW3MEHSIOIIMMCSH YCJOBMAM COHMAJIBHOH U
MPUPOTHOM Cpeabl:

OCBOCHHE 00Yy4arOIIMMUCS COIMAIBLHOTO OIbITAa, OCHOBHBIX COIIMAJIBHBIX POJIeH, HOPM U
MpaBWiI OOIIECTBEHHOTO MOBEACHUSA, GOPM COIMATBHOW XH3HH B TPYIINAaxXx U COOOIIECTBAX,
BKJIIOYAsi CEMbIO, TPYIIIBI, COPMHUPOBAHHBIE 110 MPOPECCHOHATBHOM AEATEIBHOCTH, a TAKXKE B
paMKax COLMAJIBHOIO B3aUMOJAECHUCTBUS C JIFOJBMU U3 IPYTOM KyJbTypPHOU CPEIbI;

NOTPeOHOCTh BO B3aMMOJICHCTBUH B YCIOBUSAX HEOMPENEIEHHOCTH, OTKPBITOCTh OIBITY
Y 3HAHUSM JIPYTUX; MOTPEOHOCTh B JIEWCTBUM B YCJIOBHIX HEOIMPEACIEHHOCTH, B MTOBBIIICHUH
YPOBHSI CBO€H KOMIIETCHTHOCTH Yepe3 MPaKTUYECKYIO JCSITCIbHOCTh, B TOM YHCIIEC YMEHUE
YUUTBCS Yy JIPYTHUX JIOJIEH, MOJy4yaTh B COBMECTHOU JIESITEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMU M3 OTMbITa APYTHX; HEOOXOAMMOCTh B (POPMUPOBAHUU HOBBIX 3HAHUW, YMEHHMA
CBSI3BIBaTh 00pa3bl, GOPMYIHUPOBAThH UJIEU, TOHATHUS, TUTIOTE3bI 00 0OBEKTAX U SIBJICHUSAX, B TOM
YHUCJIe paHee HEU3BECTHBIX, OCO3HaHHWE Ne(uIrTa COOCTBEHHBIX 3HAHWUM M KOMIICTCHIIUH,
MJIAHUPOBAHUE CBOETO Pa3BUTHS; YMEHUE ONIEPUPOBATH OCHOBHBIMHU MOHATHSIMU, TEPMUHAMH U
NPEACTABICHUAMU B 00JIACTH KOHLECIIMK YCTOMYUBOTO PA3BUTHS, aHAJIU3M POBATh U BBISABIISITH
B3aMMOCBSI3b MIPUPO/IBI, 00IIECTBA U YKOHOMUKH, OIIEHUBATh CBOU JEHCTBUSA C YUETOM BIUSHUS
Ha OKPYXAOMIyI0 Cpeay, MAOCTHKEHUS IeJell M TPEOJOJICHUS BBI3OBOB, BO3MOXKHBIX
rI00ATBHBIX TOCJEACTBUM; CIOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYallUI0, OILEHHUBATH
MPOUCXOAIINE HM3MEHEHHS M HX TOCJICACTBUS, OINHUpasCh Ha >KU3HEHHBIA, pEUYEBON U
YUTATCJIIbCKUW OIBIT; BOCIHPUHUMATH CTPECCOBYH) CHTYallMI0 KaK BBI3OB, TPEOYIOIIMA
KOHTPMED; OIIEHMBATh CHUTYallMIO CTpecca, KOPPEKTUPOBATh MPUHUMAEMble pPEIICHUs |
nercTBusl; GOpMyITMpPOBATh W OIICHUBATH PUCKU U TOCIEACTBUS, (POPMHUPOBATH OMBIT, YMEThH
HaXOJUTh TO3UTUBHOE B CIIOKHUBIICHCS CUTyaIl; OBITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBHE
rapaHThil ycrexa.



3. TEMATHYECKOE IIVIAHUPOBAHUE C YKA3AHHEM KOJUYECTBA AKAJEMHUYECKHX YACOB, OTBOAUMBIX HA
OCBOEHHUE KAXJIOMU TEMBI YYEBHOI'O IIPEJMETA M BO3MOKHOCTb HCIIOJIB30BAHUA 110 3TOU TEME

IJIEKTPOHHBIX (HIUPPOBBIX) OBPA30OBATEJIBHBIX PECYPCOB

10 KJIACC
Ne |Tema Bcero | KP | IIP | IIporpamMmHoe coaepxanue OcHOBHBIEC BH/BbI DJIeKTPOHHbIE
4acoB AeATeJIbHOCTH (uudposbie)
oOpa3oBaTe/ibHbIE
pecypcesl
TeopeTnueckne 0CHOBBI OpraHnyeckoil xumuu (3 4.)

[Ipenmer
OPraHM4YeCKON XUMHH

1

Teopuss XUMHUUYECKOTO
CTPOEHUS
OpraHnYeCcKUX
coequHeHu A .M.
Bbytneposa

[Ipenmer opraHMyecKON XUMHUU:
€€ BOBHUKHOBEHUE, Pa3BUTHE U
3HAUYEHUE B MOJYUYEHUU HOBBIX
BEIIECTB U MaTepuasioB. Teopust
CTPOECHUS OPTaHUYECKUX
coenuHenuit A. M. bytieposa,
€€ OCHOBHBIE I10JIOXKEHUS.
CrpyktypHBIE GOPMYITBI
OpPTraHNYECKHUX BEIIECTB.
I'omounorus, uzomepusi.
XuUMHYECKas CBS3b B
OpraHMYECKHUX COCTUHEHUSIX:
KpaTHBIE CBS3H, G- U TT-CBS3H.
[IpencraBnenue o
KJIacCU(UKALIMKI OPTaHHYECKUX
Bewects. Homenkimarypa
OpraHUYEeCKHUX COeTMHEHUN
(cucremaTuyeckas) u
TPUBUAJIbHBIC HA3BaHUS
BAKHEMIINX IIPEACTaBUTEIECH

KJIaCCOB OpraHMYC€CKHUX BCIICCTB.

JdemMoHcTpanumn
— O3HAKOMJIEHHE C 00pa3LaMu

PackpeiBath cMbICIT
U3y4aeMbIX TOHATHH
(BBIABIIATH UX XapaKTEPHbIE
IIPU3HAKH), yCTAHABJIMBATH UX
B3aUMO-CBS3b.

IIpuMeHATH TONOXKEHUS
TEOPHUH CTPOEHHUS

OpraHUYeCKUX COCIMHEHHUM A.

M. bytneposa ni
00BACHEHHS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT UX
COCTaBa U CTPOCHHSI.
Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,
COKpamiéHHOM) hopmya
OpraHNYEeCKHUX BELIECTB.
Onpenenstb BUIBI
XMMHYECKOH CBSI3H
(onuHapHbIe, KpaTHBIE) B
OpPTaHUYECKHUX COCTUHCHUSIX.
PackpbiBath posb

https://resh.edu.ru/subject
/lesson/6149/start/170392
/
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OpraHMYECKUX BEILECTB U
MaTepHajJaMHu Ha UX OCHOBE;
— OTIBITHI MO MPEBPAIICHUIO
OpraHUYECKHX BEIIECTB IPH
HarpeBaHuu (IUIaBJICHHE,
o0yTJIMBaHuE U TOPEHHE).
JlaGopaTopHbIii ONBIT

— MOJIETTUPOBaHUE MOJIEKY I
OpPTraHMYECKHX BELIECTB

OPraHUYECKOM XMMHUH B
KHU3HU YEIIOBCKa,
WJLTIOCTPUPOBATH CBSI3b C
JIPYTUMU HayKaMHU.
HaGnronates 1 onuceiBaTh
JIEMOHCTPAI[UOHHBIC OTIBITHL;
MIPOBOJIUTH U ONUCHIBATH
71a00paTOPHBIE OTIBITHI

3 Bxoanas
KOHTPOJIbHasi padoTa

TUAPUPOBAHUS,

YcTanaBiuBaTh

HToro no pasgeay 3

Yraesogopoabl (13 4.)

4 [IpenenbHbie 1 AJKaHBI: COCTaB U CTPOEHUE, PackpbiBaTh CMBICIT https://resh.edu.ru/subject
YIJIEBOJOPO/IBI - roMOJIOTUYECKUH psia. MeTaH u M3y4aeMbIX MOHSATUH /lesson/1608/start/
aJIKaHBI 3TaH — MPOCTEUIITHE (BBISIBJISITh MX XapaKTEPHBIC

5 CBoiicTBa anKaHOB 1 IIPEACTAaBUTEIN AJIIKAHOB! [IPU3HAKH), YCTAaHABJIMBATH UX

(bu3nUecKrue U XUMHUIECKUE B3aHMMO-CBS3b, UCIIOIL30BaTh
CBOMCTBA (PEaKIMU 3aMEIICHHS U | COOTBETCTBYIOIIUE TTOHSITHS
TOpEeHUs), HAaXOXKJICHUE B TIpU OTUCAHUU COCTaBa,
MpUpoJie, MOTyYSHHE U CTPOEHHUSI U MIPEBPAIICHUI
MIPUMEHEHHE OpPTraHUYECKUX COCTUHEHUM.

6 HenpenenbHbie 1 AJIKEHBI: COCTaB U CTPOCHHE, Ucnonb3oBaTh XUMUYECKYIO https://resh.edu.ru/subject
YIJIEBOAOPOMBL. TOMOJIOTHYECKHH psAll. DTUIEH U | CUMBOJIUKY JJIsl COCTaBJIEHUS /lesson/5412/start/
AJIKEeHBI MPONUIIEH — MpOCTeIIe MOJIEKYJISIPHBIX U
AJIKEHBI 1 MPEeACTABUTENIHN aJTKEHOB: CTPYKTYPHBIX (pa3BEPHYTOH,

AJIKaMeHBI 1 q)mfmecme 1 XUMHHCCKHC COKpAIEHHOT) popMmy: https://resh.edu.ru/subject
JN— 1 CBOMCTBA (peakuuu OpPTraHUYECKHUX BEIIECTB. Tlesson/2436/start/
1

10 | Auetuien

rajJoreHUPOBaHMS, TUAPATALIHH,
OKHCJICHHUS U TTOJIMMEPU3AIIN ),
MOJIyYeHUEe U TPUMEHEHHE.
Ankanuensl. byranuen-1,3 u
MeTunOyTaaueH-1,3: ctpoeHue,

MIPUHA/JIE)KHOCTh BELIECTB K
OIpeIeIEHHOMY KJaccy
YIJIE€BOJOPOJIOB IO COCTaBY U
CTPOEHUIO, HA3bIBATh UX I10
CHUCTEMaTUYECKOMN
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BaKHEUILINE XUMUYECKHE
CBOICTBa (peakius
nonumepuszanun). [lonyuenue
CUHTETHYECKOT0 KayuyKa 1
PE3UHBIL.

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOCHHSI, TOMOJIOTHUECKHH PSI.
AueruneH — npocTenmmn
MPEJCTaBUTENh AIIKHHOB: COCTAB,
CTpoeHue, pu3nveckue u
XUMHUYECKHE CBOMCTBA (PeaKIUu
TUAPUPOBAHUA,
rajoreHupoBaHus, TUAPATALNH,
TOpEHUs), OJyYEHUE U
MIPUMEHECHHE

HOMEHKJIaType; MPUBOJIUTH
TPUBUAJIbHBIC HA3BAHUS
OTIENbHBIX MPEJICTaBUTENICH
YIJIEBOJIOPO/IOB.
Onpenenstb BUIBI
XUMHYECKON CBSI3H B
MOJIEKYJIaX yTJIeBOJIOPOIOB;
XapaKTepU30BaTh
3aBUCHUMOCTb PEAKLIHOHHOMN
CIIOCOOHOCTH YIJIEBOJOPOJIOB
OT KPaTHOCTH KOBAJIEHTHOM
CBSI3H.

XapakTepu3oBaTh COCTaB,
CTpOEHHE, TPUMEHEHHE,
(bu3nUecKre U XUMUYECKUE
CBOMCTBA, BayKHCHIIIIE
CIOCOOBI TOTyYEHUS
TUIMIAYHBIX MIPEACTaBUTENCH
Pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa,
JTaHa, TUJICHA, alleTHIICHA,
OyTtamueHna-1,3, 6eH3oma).
BBISBIISTh T€HETHYECKYIO
CBSI3b MEX1Y YTJI€BOJ0OPOIAMU
Y TIOATBEPKIATh €€ HAINUHe
YpaBHEHUSIMH
COOTBETCTBYIOIINX
XUMHUYECKHX PEaKIHii ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYII.
XapakTepu30BaTh HCTOUHUKH
YTJIEBOJIOPOTHOTO CHIPBS
(HedTh, IPUPOHBIIL ra3,
YI0JIb), CIIOCOOBI UX




nepepabdoTKU U MPAKTUYECKOE
IIPUMEHEHHE MOJTy4aeMbIX
IPOAYKTOB.

11 | Apomarnueckue Apensl. benzon: cocras,
YTJIEBOIOPOIbI CTpoeHue, GU3nYecKue u
12 | Apensl. benson XMMHUYECKHE CBOMCTBA (peaKkuuu
rajoreHUpOBaHUS U
HUTPOBAHUS), TOTYYCHHE U
npuMeHenue. Toayon: cocmas,
cmpoenue, puzuieckue u
Xumuueckue ceovicmea (peaxyuu
2a102eHUPOBAHUSA U
HUMPOBAHUS), NOTyYeHue U
npumeneHnue. TOKCUYHOCTD
apeHoB. ['eHeTnueckas cBs3b
yTJIEBOJIOPOIOB,
MPUHAAJIEKALMX K PA3IMYHbIM
KJlaccam
13 | IIpuponnsie [IpuponHbIE HCTOYHUKH
HUCTOYHUKH yrieBoiopooB. [Ipupoanslii ra3
YTJIEBOJIOPOJOB U UX U TIOTIyTHBIE HEPTAHBIE Ta3bl.
nepepadboTka. Hedtb u e€ npoucxoxieHue.
14 | Hedtb u npupogHbIit Cnoco6s1 mepepa®oTku HETH:
ras [IEPETOHKA, KPEKUHT
15 | lIpakTH4yeckas (TepMuyeckui,
padora Ne 1. KATAJIMTUYECKUI ), TUPOJIU3.
Hony4yeHnue 3THJIeHa [TpoaykTel nepepadboTku HePTH,
U U3y4YeHHue ero UX IPUMEHEHHE B
CBOJCTB. IIPOMBIIIIEHHOCTH U B OBITY.
16 | KonTpoabHas padora KaMenHbIif yrois 1 mpoayKThl

o TeMe
«YTJ1eBOAOPOABI U UX
MPUPOJAHBbIE
HCTOUYHUKHW»

ero nepepadboTKH.
JdemoncTpauus

— xoyutekun «HedTb» 1
«YTOJIbY.

Hcnonp30BaTh €CTECTBEHHO-
HAyYHBIE METO/IbI

MO3HAHUS — MPOBEJICHHE,
HAOJIIO/ICHUE W OITUCAHHE
XHUMHUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHbIC U
MpaKTUYECKUe paboThI).
CrnenoBath npaBuiiam
6e3omacHoO# paboTHI B
nabopaTopuu pu
MCIIOJIb30BAHUU XUMHYECKOI
MOCY 16l 1 000PYOBaHUS,

a TaKXe MpaBuiIaM oOpamieHus
C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMH 110
BBINTOJTHEHUIO JTA0OPAaTOPHBIX
OTIBITOB U IPAKTHYECKHUX
paboT 10 MOJYyYEHUIO U
W3YYCHHUIO OPTaHUIEeCKUX
BEIIIECTB.

[IpenctaBnsTh pe3yiabTaThl
SKCIIEpUMEHTa B hopme
3aIMCU YPaBHEHUI
COOTBETCTBYIOIIMX PEAKIUMI U
JIeJIaTh BHIBOJIBI HA UX OCHOBE.
[TpoBOIUTH BEIYHCICHUS TIO
YPABHEHUIO XUMUYECKOU
peaKuu.

CaMocCTOSATENBHO
TUTAHUPOBATh U OCYIIECTBISATH
CBOIO ITO3HABATEIHHYIO

https://resh.edu.ru/subject
/lesson/2436/start/

https://resh.edu.ru/subject
/lesson/4775/start/

https://resh.edu.ru/subject
/lesson/6148/start/

https://resh.edu.ru/subject
/lesson/2064/start/
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JlaGopaTopHbIe ONBITHI

— O3HaKOMJIEHHE ¢ 00pa3amMu
IJIACTMACC, Kay4yKOB U PE3UHBL;
— MOJIETUPOBAHUE MOJIEKYJI
yTJI€BOIOPOAOB U
raJIOreHONPOU3BOAHbIX.
Bourunciaenust

— I10 YPaBHEHUIO XUMUYECKOU
peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOIHOTO
BEILIECTBA WU MIPOJIYKTa
peakIuu 1o U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3
HCXOJHBIX BELIECTB UIU
MIPOJYKTOB PEAKIIHH )

JIeATEIbHOCTh; MPUHUMATh
aKTUBHOE y4acTHE B
rpynnoBoi yueOHOU
JIeATeIbHOCTH

HToro mo pazaeny

13

1

1

Kucsopoacoaepxamue opranndeckue coefuHenus (13 4.)

17 | Cnuptsl. CBOMcTBa 1
CIIUPTOB
18 | MHoroaToMHbIe 1

CIUPTHI

[IpenenbHBIE OTHOATOMHBIE
CHUPTHL. MeTaHOJI ¥ ATAHOI:
CTpoeHue, (pU3nIecKue u
XUMUYECKHE CBOMCTBA (PEaKIMH C
AKTUBHBIMHM METaJJIaMH,
rajoreHOBOI0POJIaMU, TOPEHUE),
npuMeHeHnue. BonopoaHas cBs3b.
JlelicTBe MeTaHOJIa M ATaHOJIa Ha
OpTraHU3M YeJIOBEKa.
MHOroaToMHbIE CITUPTHI.
DTUJIEHTINKOIIb U TJIMICPUH:
CTpoeHue, pu3nvecKue u
XHMHYSCKHE CBOMCTBA
(B3auMOJICMCTBHE CO IICIIOUYHBIMU
MEeTaJlJIaMH, Ka4eCTBEHHAS pEeaKIIus
Ha MHOTOATOMHBIE CTTUPTHI).

PackpeiBath cmbICI
M3y4aeMbIX MOHATUH
(BBISIBJISITH KX XapaKTEPHBIC
MPU3HAKH), YCTAaHABIIMBATH
UX B3aUMO-CBSI3b,
UCII0JIb30BATh
COOTBETCTBYIOILME MOHITHUS
IIpU ONHMCAHUM COCTaBA,
CTPOEHHUS U MIpEeBpalCHUI
OpraHnYecKHuX
COEIMHEHU M.
Hcnons3zoBath
XUMHYECKYI0 CUMBOJIUKY
JUISL COCTABIICHUS
MOJIEKYJISIPHBIX U

CTPYKTYPHBIX
(pa3BépHYTOH,

https://resh.edu.ru/subject
/lesson/4769/start/
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COKpaIEHHO) hopMy
OpPTraHNMYCCKHUX BCIICCTB.

19

denon

JleficTBHe Ha OPraHHU3M 4YeJIOBEKa.
[IpuMeHeHnue rmunepuHa u
STUJICHTJIMUKOJIS.

®enon. CTpoeHHE MOJIEKYIIBI,
¢bu3nUecKrue 1 XUMUYECKUE
cBoricTBa (perosa. TOKCUIHOCTH
denomna. [Ipumenenue geHomna

20

ANbIeruanl ¥ KETOHBI

21

ArnieToH

AJLIErunel U Kemomol.
dopmainbaerus, aneTaabIeTu:
CTpoeHue, (PU3NIECKUe 1
XUMHUYECKHE CBOMCTBA (PEaKINH
OKHCJICHUS M BOCCTAHOBIICHUS,
KayeCTBEHHBIE peaKiun),
MOJTyYeHHEe U IPUMEHEHUE.
Ayemon. cmpoenue, Qusuveckue u
Xumuveckue ceolicmea (peaxyuu
OKUCTIeHUSl U 80CCMAHOBIEHUS),
noyyeHue U npuMeHeHue.

22

KapOoHoBbIE KUCTOTHI

23

CrnosxHble 3¢upbI

24

Kupsi

OHOOCHOBHBIE TIPEICITbHBIE
KapOOHOBBIE KUCIOTHI. MypaBbuHas
U YKCyCHAasl KHCJIOTBI: CTPOCHHUE,
(du3nUecKue U XMMHUYECKUe
CBOMCTBA (CBOMCTBA, OOIIINE JIJIs
KJIacca KUCJOT, peaKIus
ATepUPHUKALINH ), TTOJTYYEHUE U
npuMeHenue. CTeapuHOBast U
OJICMHOBAs KUCJIOTHI KaK
MIPEJICTABUTEIN BBICIIAX
KapOOHOBBIX KHCIOT. MblIa KaK
COJIM BBICIITUX KapOOHOBBIX KHCIIOT,
HUX Mololllee AeHCTBUE.

CnoxxHbIe 23UPBI KaK TPOU3BOTHBIC

VYcranaBnuBaTh
MIPUHAJIC)KHOCTh BEIIECTB
K OIPEEIEHHOMY KJIacCy
10 COCTaBY U CTPOCHHUIO,
Ha3bIBATh UX 110
CHCTEMATHYECKOU
HOMEHKJIaType; MPUBOJUTh
TPUBUAJIbHBIE HA3BaHUS
OTJIETTbHBIX
IIpeACTaBUTENEH
KHCJIOPOACOAEPKAIINX
COEIMHEHUI.
XapakTepu3oBaTh COCTAB,
CTpPOEHHE, IPUMEHEHHUE,
(bu3nYecKrue U XUMUYECKHE
CBOMCTBA, Ba)KHCHIIIIIE
CIOCOOBI OJTyYEHHUS
TUMIWYHBIX MIpEJCTaBUTENCH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOACPKAIIIX
COeMHEHUH (MEeTaHOa,
3TaHoOJIa, TJIULIEPUHA,
(denomna, popmanpaeruaa,
aneTaabIeTuIa, yKCyCHOU
KHUCIIOTBI, TJIFOKO3HI,
Kpaxmaja, [eJITI0I03bI);
BBISIBJIATh T€HETUUECKYIO
CBSI3b MEXIY HUMHU U
MOJITBEPK/IaTh €€ HATUYHKE
ypaBHEHUSIMH
COOTBETCTBYIOIINX
XUMHYECKHUX PeakIni ¢

https://resh.edu.ru/subject
/lesson/5727/start/

https://resh.edu.ru/subject
/lesson/4776/start/

https://resh.edu.ru/subject
/lesson/2065/start/

https://resh.edu.ru/subject
/lesson/5952/start/
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Kap-00-HO-BbIX KUCIOT. ['unponus
CIOXHBIX 3¢upoB. Kupsl.
I'uaponus xupos. [Ipumenenue
XKHUPOB. buosiornueckas posib JKUPOB

25 | YrneBojbl 1
26 | I'moko3a 1
27 | Kpaxmai u nemtonosa | 1
28 | IpakTnuyeckas 1
padora Ne 2,
CaoiicTBa pacTBOpa
YKCYCHOI KHCJIOTBI.
29 | KonTpoabHas padora | 1

1o TemMe
«Kucaopoacoaep:xa
e OpraHuvdecKue
coeIMHEeHUsD)

YrneBosl: cocTaB, KilaccupuKanus
yIJIeBOJI0B (MOHO-, IU- U
nosiucaxapuasl). I'mokosza —
MIPOCTEUIINM MOHOCAXapUA:
0COOEHHOCTH CTPOCHHUS MOJIEKYIIHI,
¢buznyeckrue 1 XuMUYEeCKue
CBOMCTBA (B3aUMOJCHUCTBHE C
ruapokcuaoM meau(Il), okucnenmne
aMMHUa4YHbIM PaCTBOPOM OKCHJIA
cepeopa(l), BocctaHOBICHHE,
OpoxeHue

TJIFOKO3bI), HAXOKIEHUE B IPUPO/IE,
pUMeHeHHe, Ouooruyeckas pob.
dorocuHTe3. PpyKTO3a KaK U30MEP
TJIFOKO3BI.

Caxapo3za — npedcmasumer
oucaxapuoos, 2uopoaus,
HAaxoxcoeHue 8 npupooe u
npumeHeHue.

Kpaxmain u nemtronosa kak
pHUpoHbIe nonuMepsl. CTpoeHue
Kpaxmalia u IeJUTFOJIO3EI.
du3nyecKne 1 XUMUIECKUE
CBOICTBa Kpaxmaiia (TUIpOIH3,
KaueCTBEHHAs PeaKIys ¢ HOI0M)
JlaGopaTopHbIe ONBITHI

— TOpPEHUE CIHUPTOB;

— OKHUCJICHHE 3TaHOJa OKCHJIOM
meau(Il);

— B3aUMOJICHCTBHUE IIUILIEPUHA C

WCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYII.
OnuceIBaTh COCTAaB,
XUMHUYECKOE CTPOCHUE U
NpUMEHEHHE KUPOB,
XapaKTepU30BaTh UX
3HAYCHUE JIIS
KU3HEICSITEIBHOCTH
OpTraHu3MOB.

Oco3HaBaTh OMACHOCTh
BO3JECHCTBUS HA KUBBIC
OpraHu3Mbl OIIPEIEIEHHBIX
OpraHNYeCcKHUX BELECTB U
NOSICHATH Ha IIpUMeEpax
CrocoObl YMEHBIICHHS U
MPEAOTBPAIIECHUS UX
BpPEIHOr0 BO3ICUCTBUS HA
OpraHu3M 4YeJ0BeKa.

https://resh.edu.ru/subject
/lesson/6150/start/

https://resh.edu.ru/subject
/lesson/5413/start/

https://resh.edu.ru/subject
/lesson/2064/start/
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ruapokcuaoM meau(1l);

— OKHCIICHHE aJIbJIETH/I0B
aMMHa4YHbIM PacTBOPOM OKCHAA
cepebpa(l) u rugpokcuom
menu(Il);

— B3aUMOJICHCTBUE Kpaxmalia C
HOJIOM.

Beruuciaenns

— M0 YPaBHEHHIO XUMUYECKOMN
peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJITHOTO BEIECTBA
WJIY TIPOJYKTa PEaKLUU 1O
U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIINHN)

HToro mo pazaeny

13

1

1

A3oTcoaep:kaline Opranuveckue coennnenns (3

4.)

30 | AMuHBI. AHWINH 1
31 | AMUHOKHUCIIOTBI 1
32 | benku 1

Amunvl. Memunamun u aHUAUH:
cocmas, cmpoeHue, guzuueckue
U XumuyecKkue ceoucmaa
(copenue, 83aumooeticmeaue ¢
80001 U KUCTOMAMU).
AMMWHOKHUCIIOTHI KaK
aM(poTepHbIE OpraHUYECKUe
coenuuenus. duznueckue u
XHMHYECKHE CBOMCTBA
AMHUHOKHUCIIOT (Ha mpuMepe
ruiuHa). buonornueckoe
3HAYCHUE aMUHOKHUCJIOT.
Ilentuasl.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHbBIE
coenunenus. [lepsuunas,
BTOpPUYHAS ¥ TPETUYHAS

PackpeiBatb cMbICH
M3y4aeMbIX MOHSATUH
(BBISIBJISITH MX XapaKTEPHBIC
MIPU3HAKH ), YCTAaHABJIMBATh X
B3aUMO-CBSI3b, UCIIOJIB30BATh
COOTBETCTBYIOLIME

MOHSATHUS TIPU OMUCAHUHT
COCTaBa, CTPOEHUS U
MIpEeBpaIICHUI OpraHM4eCKuX
COEIMHEHUMN.

Hcnonb30BaTh XUMHUYECKYIO
CHMBOJIMKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpamg&HHo) hopMyn
OPraHUYECKUX BEIIECTB.
OnpenensiTh NPUHAIIECKHOCTh

https://resh.edu.ru/subject
/lesson/4743/start/

https://resh.edu.ru/subject
/lesson/6296/start/
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CTPYKTypa 0eKoB. XUMUYECKHE
CBOICTBa O€JIKOB: THAPOIIN3,
ACHaTypaluusa, KAUCCTBCHHbBIC
peakuuu Ha OeKu.
JdemoHcTpanuu

— JIleHaTyparus OEIKOB MpH
HarpCBaHUuU,

— HOBCTHBIC PCAKIINH OEIIKOB.

BEIIECTB K ONPEAECTEHHOMY
KJIACCY MO COCTaBYy U
CTPOEHMIO, Ha3bIBaTh UX IO
CHCTEMATUYECKOMN
HOMEHKJIaType; IPUBOIUTD
TpUBHUAJIbHbBIC HA3BAHUS
OT/ICJIbHBIX NMPEICTABUTEIICH.
XapakTepu3oBaTh COCTAB,
CTpOEHHUE, IPUMEHEHNE,
(bu3nUecKrue 1 XUMUYECKHE
CBOMCTBA, Ba)XKHEHIIIIIE
CIOCOOBI Oy YEHHUS
TUIIWYHBIX [IPEACTABUTENEH
a30TCOAEPIKALUX COCTUHEHUN
(rmunuHa 1 GENKOB).
[TosicHATH HAa IpuMepax
3Ha4YeHUE OENKOB IS
OpraHU3Ma 4YeJIOBEKa.
Hcnonb30BaTh €CTECTBEHHO-
Hay4YHbIE METO/bI IO3HAHUS —
HaO0JII0JaTh U ONIUCHIBATh
JIEMOHCTPAIIMOHHBIN
SKCIEPUMEHT.
CamocTosATeNbHO NIAHUPOBATH
Y OCYUIECTBJIATH CBOIO
IT03HABATEIbHYIO
JEATEeIbHOCTh; IPUHUMATh
aKTUBHOE y4YacTHE B
rpYNIoOBOM y4eOHOM
JeATEIbHOCTH

Hroro no pasneay 3

BeicokomoJiekyasipHbIe coefuHeHHs (2 4.)
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[Inactmaccsl. Kayuyku

OCHOBHBIC TIOHSITUS XUMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO,
CTETEeHb MOJIMMEPHU3aINH,
CpemHssl MOJICKYJIIpHAs Macca.
OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJIIPHBIX
COEIMHEHUIN — MOJIMMEpH3aLUs
Y TIOJTUKOHICHCAIIUS.
IInacmmaccol (noausmunen,
NOIUNPONUIIEH,
NOJUBUHUIXTIOPUO, NOTUCTIUPOTL).
Hamypanvnwiii u
cuHmemuyeckue Kayu4yku
(6ymaoueHoswiil, X10pOnpeHo8blil
u uzonpenoswit). Bonokua:
HamypavHule (XJI0NOK, uepcmo,
WENK), UCKYCCMBEeHHbLE
(ayemamHoe 8010KHO, BUCKO3Q),
cunmemuyeckue (KanpoH u
JIA6CaH).

demoncTpanus

— 03HAKOMJIEHHE ¢ 00pa3amu
MPUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAYIYKOB

Bianers nzyyaeMbimu
XUMHYECKUMH OHSATHIMHU:
PacKpbIBaTh CMBICII
U3y4aeMbIX MOHATHH U
HIPUMEHSTH 3TU HOHATHS MIPH
ONMCAHHUU COCTAaBA U CTPOCHHUS
BBICOKOMOJICKYJISIPHBIX
OpPraHUYECKHX BEUICCTB, IS
00BSACHEHUS OTAEIbHBIX
(akTOB U ABJICHUH.
Hcnonap30BaTh XUMHUYECKYIO
CHUMBOJIMKY JJIs1 COCTaBJICHUS
CTPYKTYPHBIX (popmyi1
BELIECTB U ypaBHEHUIl
peaKkui NOoJIMMEPU3ALNHN U
MOJINKOHICHCAIIUN

https://resh.edu.ru/subject
/lesson/6095/start/
https://resh.edu.ru/subject
/lesson/6152/start/
https://resh.edu.ru/subject
/lesson/4777/start/

34

O000meHue u
cucTeMaTH3auus
3HAHMU MO KypCy
OpraHM4ecKou
XUMHH

Bouruuciaenus

— M0 YPaBHEHHIO XUMUYECKOMN
peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJIHOTO
BEILIECTBA UM MIPOJIYKTa
pEaKUMM MO U3BECTHBIM MAacce,
00BEMY, KOJIMUECTBY OJHOTO U3
WCXOJIHBIX BEIECTB HIIN
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IIPOJIyKTOB pEaKIIUN)
Hroro no pasneay 2 1
UToro 34 4
11 KJIACC
Ne | Tema ypoka Bcer | K | II | [IporpamMHoe coaepkaHue OcHOBHBIE BUIbI DJIeKTPOHHbIE
0 P |P AeATeJIbHOCTH (uudposbie)
4aco oOpa3oBaTe/ibHbIE
B pecypchl

Teopernueckue ocHOBbI XuMuM (13 4.)

1

CrpoeHue aTOMOB

1

XUMUYECKUN DIIEMEHT. ATOM.

2

[lepronnueckuii
3aKOH U
nepuoanyecKas
cuctema J[.1.
MeunpeneeBa

1

Snpo aroma, U30TOTIBL
DneKkTpoHHas 000JI0UKa.
DHepreTu4eckue ypoBHH,
MOJyPOBHU. ATOMHBIE
opOuTanu, s-, p-, d-3JIeMEHTHI.

Bxoanas
KOHTPOJIbHAA
padora

OcoOeHHOCTH pacnpeaeneHus
JIEKTPOHOB 110 OPOUTAISIM B
aTOMax AJIEMEHTOB TIEPBBIX
YEeTBIPEX MEPUOJIOB.
DrnexTpoHHas KOHPUTYpalus
aTOMOB.

[Tepronnyueckuii 3aKOH U
IIepnoguueckas cucrema
XUMHYECKHX ieMeHToB [[. 1.
Menpneneesa. CBA3b
MepUOANUECKOr0 3aKOHA U
[Tepronnueckoit cucTemsl
XUMHUYECKHUX 3iemenToB 1. U.
MeHene-eBa ¢ COBpEMEHHOU

PackpbiBaTh CMBICI H3y4aeMbIX
HNOHSTUH (BBIABIATH UX
XapaKTepHble MPU3HAKN),
YCTaHABIIMBATh UX B3aUMOCBSI3b.
PackpsiBaTh cMBICT
nepuoauueckoro 3akona Jl. 1.
MeHeneesa U JEMOHCTPUPOBATh
€ro CUCTEMATU3UPYIOUIYIO,
OOBSCHUTENBHYIO U
IPOrHOCTUYECKYIO (QYHKILIUU.
XapakTepHu30BaTh AEKTPOHHOE
CTPOEHHE aTOMOB XUMHUYECKHX
2J1eMEHTOB 1—4 neprnonos,
UCII0JIb3YSl IOHATHUS «S-, p-, d-
3IIEKTPOHHBIE OPOUTATIN,
«QHEPIreTUYECKHE YPOBHIY.
OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XUMUUECKHUX
3JIEMEHTOB M UX COEJMHEHUH 110
neproJaM U rpymnmnam

https://resh.edu.ru/subiject/le
sson/6479/start/
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TEOpPUEHN CTPOCHUS AaTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX U CIIOKHBIX BEIIECTB
[0 TpyNIaM U NepuoJiaM.
3HaueHUE NEePUONIYECKOTO
3aKOHA B pPa3BUTUU HAYKH.
JdeMoHcTpanuu

Buaer Tabau
«Ilepnomnyeckas cucrema
XAMUYeCcKUX 3nemenToB 1. M.
MenneneeBa»

[Teproanyeckoi cucTemsl
XUMHUYECKHUX djiemenToB Jl. U.
MenneneeBa

XuMHYecKkas CBI3b

BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOT O
cTpoeHus. Tumbl
KPUCTATITNYECKHUX
pelIeToK

Yuctele BemecTBa 1
cMecu. JlucnepcHble
CHUCTEMBI

KonTpoabHas
padora no teme
«CTtpoenue
BellecTBa.
Xumuyeckas
CBSI3b)»

CrpoeHue BeecTsa.
Xumuueckas cBsi3b. Buabl
XUMHYECKOH CBS3U
(xoBaJIeHTHasl HENOJSPHAS U
MoJIsIpHasi, HOHHAs,
MeTayndeckas). MexaHusmbl
00pa3oBaHMs KOBAJICHTHOM
XUMHUYECKON CBS3U (OOMEHHBII
U JIOHOPHO-AKIENTOPHBIN).
Bonoponnas cBs3b.
BanentHoCTs.
DNeKTpOOTPULIATEIbHOCTD.
Crenens okucnenus. 1oHsl:
KAaTHOHBI U aHUOHBI.
BemecTBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHUS.
3aKOH NOCTOSIHCTBA COCTaBa
BelecTBa. THUIIBI
KPUCTAIIINYECKUX PEIIETOK U
CBOMCTBA BEIIECTB.

[ToHsATHE O THUCTIEPCHBIX

PackpbiBaTh CMBICT N3y4YaeMbIX
NOHATUH (BBIIEIATH UX
XapakTepHbIE MPU3HAKK) U
MPUMEHSATH 3TH MOHSTHS IPU
OTIMCAHUU COCTAaBa M CTPOCHUS
BEILECTB, IIST O0OBSICHEHUS
OTIENbHBIX (DAKTOB U SIBICHHIA.
OrnpenensiTb BUABI XUMUYECKON
CBs13M (KOBAJICHTHOM, HOHHOM,
METaJUTHYECKOM, BOJJOPOTHOI) B
COEMHEHUSX; TUII
KPUCTAIUNIMYECKOMN PEIIETKU
KOHKPETHOT'O BEIIECTBA.
OnpenensaTs BaI€HTHOCTb U
CTENIEHb OKUCIICHUSI XUMUYECKUX
3JIEMEHTOB B COEUHEHUSX
Pa3JIMYHOTO COCTABA.
[IpoBOANTH BHIYMCIIEHUS C
WCIIOJIb30BAaHUEM TTOHSTHUS
«MaccoBasi 1075 BEIECTBA B
pacTBope»

https://resh.edu.ru/subject/le
sson/6332/start/

https://resh.edu.ru/subject/le
sson/5911/start/
https://resh.edu.ru/subject/le
sson/5581/start/

https://resh.edu.ru/subject/le
sson/4939/start/151134/
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cucrtemax. MIcTuaHBIE B
KOJUJIOUJTHBIE PACTBOPBI.
MaccoBag 1014 BellECTBA B
pacTBope.

Knaccudukanms
HEOPraHUYECKUX COCIUHEHUM.
Howmenxmarypa
HEOpPraHUYECKUX BEILECTB.
I'emeTnaeckas CBA3b
HEOPraHUYECKUX BEILECTB,
MPUHAJICKANX

K pa3JIMYHbIM KJaccaM

Knaccudukamms
XUMHUYECKHUX
peakiuii B
HEOPTaHWYECKOW U
OPTraHUYECKOM
XUMUHU

CkopocThb
XUMHUYECKON
peaxnuu

10

DIIEKTPOJIUTHYECKAS
JMCCOLIMAIUS

11

OKHUCIIUTEILHO-
BOCCTAaHOBUTEIILHBIE
peaKIuu

12

ITpakTHyeckas
padora Ne 1.
Bausinue
Pa3IHYHBIX
¢daxTopoB Ha
CKOpPOCTH
XHUMHYECKO
peakuun

XuMuueckas peakuus.
Knaccudukanus XuMuueckux
peakiuii B HEOPraHM4eCKo 1
OpraHn4YecKor XUMHH. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MIpEBpAIICHUS SHEPTUU TIPU
XUMUYECKHUX PEeaKlMsX.
CkopocTs peakiuu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX
(dakropoB. ObpaTuMbIie
peakiuu. XuMHUYECKOe
paBHOBecue. DaKTOPBHI,
BIIUSIIOIIME HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.
ITpunnun Jle Ilatense.
DIEeKTpOIUTHYECKAs
nucconuanusi. CuiabHble U
cnabsbie anekTponutsl. Cpena
BOJTHBIX PACTBOPOB BEIICCTB:
KHUCJas, HeUTpaibHasi,
mwenouHas. [lonsamue o

OOBIACHATH 3aBUCUMOCTh
CKOPOCTH XMUMHUYECKOU peakluu
OT pa3iInYHbIX (PAKTOPOB.
OnpenensaTe XapakTep CMEUIeHUs
XU-MUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHEIIHETO
BO3/ecTBUS (MpuHIH Jle
[TaTennbe).

CocTaBnaTh ypaBHEHUS PEAKIINIl
Pa3IMYHBIX TUIIOB; MOJIHBIC U
COKpAIIEHHbBIE NOHHBIE
YpaBHEHHUsI peaKIUil, yYuThbIBast
YCJIOBUS, IPU KOTOPBIX 3TU
peakIu UAyT A0 KOHIIA.
[TonTBEpkIaTh CyleCTBOBaHUE
TEHEeTUYECKOU CBSAZH MEXKTY
HEOPTraHUYECKUMH BEIIeCTBaMU
C MOMOIIBI0 YpaBHEHUI
COOTBETCTBYIOUIMX XUMUYECKHUX
peaxuuii.

[IpoBoauTh, HAOMIOAATH U
OTNUCHIBATh XUMHUCCKUH

https://resh.edu.ru/subject/le
sson/4938/start/151107/

https://resh.edu.ru/subject/le
sson/3523/start/151161/

https://resh.edu.ru/subject/le
sson/5912/start/92791/

https://academy-
content.myschool.edu.ru/lesson/
9adf8229-876b-4907-868e-
1d43bf90855¢



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c

13 | KonTpojbHas 1 8000p0OHOM nokasamene (pH) | SKCIEPUMEHT: 1O onpeaeneHuto | https://academy-
padora mo Teme pacmeopa. Peaxuyu HOHHOTO | Cpebl BOAHBIX PACTBOPOB content.myschool.edu.ru/lesson/
«XuMHYeCKHe obmena. I'uoponus BEILIECTB, BBIABICHUIO yCIOBUM ;Zﬁ?ggb;gggf'zlaw'alz}
peakuum» OpeaHUu4ecKux u MPOTEKAHUS PEAKIIUil HOHHOTO e

Heop2aHuyecKux eeujecms. oOMeHa, H3yYeHUIO BITHSHHUS
OxuciIuTenbHO- paznuYHbIX (PaKTOPOB Ha
BOCCTaHOBHTEIIBHBIC PEAKIIUU. | CKOPOCTh peaKIni.
Ilonsamue 06 snexmponu3ze CnenoBath npaBuiaM
PAcniagos u pacmeopos coeli. | MoJb30BaHUsI XUMUYECKON
IIpumenenue snexmponusa. MOCYI0U U J1a0OpaTOPHBIM
JleMOHCTpaIIUH 000pyI0BaHUEM.
— Mojenu kpuctammnyeckux | [IpencraBisTe pe3ynbTaThl
PEeIETOK; XUMHUYECKOT0 SKCIIEPUMEHTA B
— pa3oXKEeHUe MepoKCUaa (dopMme 3amucu ypaBHEHUN
BOJIOPO/Ia B TIPUCYTCTBHHU COOTBETCTBYIOIINX PEAKIIHHA U
KaTajau3aTopa. JIeJIaTh BBIBOJIBI HA X OCHOBE.
JlaGopaTopHbie padoThI [IpoBOANTH BEIYMCIEHHUS 11O
— TPOBEJICHNE PEaKIIHi YPaBHEHHUSIM XMMHUECKHX
MOHHOTO 0OMEHa; peakuuii, B TOM YUCIIe
— OIIpEeJIeICHUE CPE/IbI TEPMOXUMHYECKHE PACUETHI
PacTBOPOB BEILECTB C
MOMOIIIBIO0 YHUBEPCAIBHOTO
WHMKATOpA.
Beruuciaenus
— pacUeTsl C UCTOIb30BaHUEM
MOHSTHS «MacCOBast IOJIS
PacTBOPEHHOTO BEIIECCTBAY;
— pacuéThl O YpaBHEHUSM
XUMHYECKHX PEaKIHii, B TOM
YHCIIe TEPMOXUMUYECKUE
pacyEThl

Hroro no pasngeay 13

Heopranuyeckasi xumus (17 4.)



https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f
https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f

14 | MeTaimnsl u ux
CBOMCTBA

15 | CrmaBer

16 | XuMmuueckue
CBOMCTBA METAJIOB

17 | Cnoco6s1
MOTyYEHUS
METaJIJI0B

18 | Meramnyprusi.
Koppo3sus Metaiiios

19 | Ilpumenenue

METAJIJIOB

Mertamisl. [lonoxenue
MetasuioB B llepuoanueckoi
CHCTEME XUMHUYECKUX

anemenToB 1. 1. Menneneena.

Oco0eHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000JI0YEK
aToMOB MeTayIoB. O0mue
¢busnyeckue cBoiicTBa
MeTasuioB. CIutaBbl METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIIpsHKEHUH METaJlIoB.
XUMHYECKUE CBOMCTBA
BaKHEUIIIMX METaJIJIOB
(HaTpui, KaJIuil, KaJblHi,
MarHui, alIOMHHHH, ITUHK,
XPOM, KeJe30, MEJlb) U X
COEJIMHEHU.

OOmme ciocoObl MOTyYeHHS
MeTasuioB. Merasuryprusi.
Kopposus memannos.
Cnocoowl 3auumst om
kopposuu. lIpumenenue
METaJIOB B OBITY U TEXHUKE
JdemoHcTpannn

— KoJuteKmus «MeTautsl 1
CILJIaBBI».

JIaGopaTopHBbIe ONBITHI

— KayeCTBEHHbIC PEaKIU Ha
KaTHOHBI METAJLJIOB.
Boruuciennst

— pacu€Thl MacChl BENIECTBA
nunu o0bEMa razoB 1o

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUH (BBIIETATH UX
XapaKTepHbIC MPU3HAKU) U
MIPUMEHSTD 3TH TTOHSITHS TIPU
OTNHUCAHUU COCTaBa U CTPOCHUS
BEILECTB, I OOBICHEHHUS
OTJIETBHBIX (DAKTOB M SIBJICHUH.
OO0BsACHATEL 0011IHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB 3JIEMEHTOB — METAJIJIOB
U UX COCIMHEHUN C Y4ETOM
CTPOEHUS UX aTOMOB U
ITOJIOKEHHUS

B Ileproanyeckoii cucreme
XUMHUYECKHX diemMeHToB J1. U.
Mengeneena.
Xapakrepu3oBaTh (ONHUCHIBATH)
00II1Me XUMUYECKHE CBOICTBA
METaJIJIOB, UX BaXKHEHIIINX
COEIMHEHU !, OATBEPKIAS ITO
ONHUCaHUE TPUMEPAMHU
YpPaBHEHU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIINii,
MPUMEHEHHUE METAJLJIOB B
pa3IMYHBIX 00JIACTAX, a TAKKE
HCIIOJIb30BaHUE UX JJIS CO30aHMs
COBPEMEHHBIX MaTEPHUAJIOB U
TEXHOJIOTUH.

PackpbiBath CymHoCTh
OKHCJIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI
MOCPEJICTBOM COCTABJICHUS

https://resh.edu.ru/subject/le
sson/3493/start/151213/

https://resh.edu.ru/subject/le
sson/4961/start/151293/
https://resh.edu.ru/subject/le
sson/3534/start/151266/

https://resh.edu.ru/subject/le
sson/5814/start/151239/

https://resh.edu.ru/subject/le
sson/3493/start/151213/

https://resh.edu.ru/subject/le
sson/3479/start/151187/

https://resh.edu.ru/subject/le
sson/3514/start/151429/



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/

20

IpakTnyeckas
padora Ne 2
Pemenue
IKCNEPUMEHTAJIbH
bIX 327124 10 TeMe
«MeTasLib»

21

KonTpoabHasn
padora mo teme
«MeTtajabp

W3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WIH 00bEMY
OJIHOTO U3 YYaCTBYIOILIUX B
PEAKLIMU BEIECTB; PACUETHI
Macchl (00bEMa, KOJTMYECTBA
BEILECTBA) POIYyKTOB
peakinu, eclid OJTHO U3
BEIIIECTB UMEET TPUMECH,

— pacuéTsl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA)
MPOAYKTa PEAKINH, €CIU OJTHO
13 BEIIECTB JIaHO B BUJIE
pacTBopa ¢ onpeaenEHHON
MaccOBOM J1oJIei
pacTBOPEHHOTO BEWIECTBA.

AJIEKTPOHHOTO OajaHca 3TUX
peaxkumii.

[IpoBoaUTH peakuu,
MOATBEPKIAIOIINE XapaKTePHEIE
CBOMCTBA M3y4YaeMbIX BEILECTB;
pacro3HaBaTh ONBITHBIM Iy TEM
HMOHOB METAJIJIOB,
MPHUCYTCTBYIOIINE B BOJTHBIX
pacTBopax.

HabGnronate u onucsiBaTh
JI€MOHCTPAI[HOHHBIE OTIBITHI;
IPOBOJUTH U ONKCHIBATH
XUMHUYECKHUI SKCIIEPUMEHT
(;rabopaTopHbIC U TPAKTUYECKUE
pab6otsr). [IpeacraBnsats
pe3yJIbTaThl XHMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ 1e1aTh BRIBOIBI HA UX
OCHOBe.

CrnenoBatb npaBuiIam
TIOJIb30BaHUSI XUMUYECKOM
nocy10i U 1abopaTOPHBIM
000pyTI0BaHUEM.

[TpoBOIUTE BEIMUCIICHUS TIO
YPaBHCHHSIM XUMHYECKUX
peaxKuuii.

CaMOCTOATENBHO TUIAHUPOBATH U
OCYIIECTBIIATH CBOIO
MO3HABATENIBHYIO JACSTEIbHOCTS;
IPUHUMATh aKTHBHOE Y4acTHE B
IPYIIOBON yueOHOMN
JeSITEIIbHOCTH

https://resh.edu.ru/subject/le
sson/2067/start/

https://resh.edu.ru/subject/le
sson/5913/start/151347/



https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

22

HewmeTamnsr.
Ilonoxenne B
ITepuoauueckoit
CHCTEME
XUMHUUYECKHX
anemenToB Jl. U.
Menpaeneena

23

CsoiicTBa
BayKHENIITNX
HEMETAJLJIOB

24

CBolicTBa OKCHUIOB
HEMETAJJIOB

25

KucnoTsl
Bonoponusie
COEIMHEHUS

26

IIpumenenue
BaXKHEHUIITUX
HEMETAJIJIOB B UX
COCIUHCHHI

27

['enmeTnueckas cBA3b
MEXy KlIaccaMu
COeIUHEHNH

28

IIpakTuyeckue
padoTsl Ne 3.
Pemenue
JIKCIIEPUMEHTAJIbH
bIX 32724 10 TeMe
«HemeTanab»

29

KonTpoabnas
padora mo teme
«HemeTamab»

Hewmerannel. [lonoxenue
HemeTauioB B [lepuoanueckoi
CUCTEME XUMUYECKUX
anemenToB . 1. Menneneena
1 0OCOOCHHOCTH CTPOCHHUS
aToMOB. PU3NYECKUE CBOMCTBA
HEMETAJIOB. AJIOTpONIUSA
HEMETaJIJIOB (Ha mpuMepe
KHCJIOpOJia, cephl, pocdopa u
yriepona).

XUMHYECKHE CBOMCTBA
BAKHEHIIMX HEMETAJJIOB
(ra;moreHoB, cepsl, a30Ta,
¢docdopa, yraepona u
KPEeMHHS) U UX COCIMHECHHIA
(oxcHIOB,
KHUCJIOPOCOAEpKAIINX
KHCJIOT, BOJIOPOJIHBIX
COEJTMHEHHUH).

[IpumeHeHne BaKHENIINX
HEMETAJIJIOB ¥ UX COCAMHEHUHN
JdemoHcTpanuu

— 00pas3Ibl HEMETAIIJIOB;

— B3aUMOJICHCTBUE MEIU C
a30THOM KUCJIOTOU Pa3IM4HOU
KOHIICHTpALIUH;
JIaGopaTopHbIe ONBITHI

— KaueCTBEHHbIE peaKMU Ha
AHUOHBI U KATUOH aMMOHUS;
— B3aUMOJI€HCTBUE
TUAPOKCHUA aTFOMUHUS C
pacTBOpaMu KHUCIIOT U
IIeI0YEH;

Boruuciaenus

PackppiBaTh CMBICIT H3y4aeMbIX
MTOHATHH (BBIICIISTh HX
XapakTepHbIe MPU3HAKK) U
MPUMEHSTh ATH TTOHITUS TIPU
OTIMCAaHUU COCTaBa M CTPOCHUS
BEILECTB, 1T O0OBSICHEHUS
OTNIETbHBIX (DAKTOB W SIBJICHUH.
OO0BsACHITE 0011IHE
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB HEMETAJIJIOB U UX
COCAMHEHUH C YY4ETOM CTPOCHUS
WX aTOMOB H IIOJIOKEHHS B
Ilepuonnyeckoil cucteme
XUMHYECKUX d1eMeHToB JI. M.
Menneneena.
XapaxkTepu3oBaTh (OMHUCHIBATH)
o0IHe XUMUYECKHE CBOMCTBA
HEMETAJLIOB, UX BaXKHCHIIIMX
COEIMHEHMH, MOATBEPKAAS ITO
OTIMCaHUE TPUMEpPaAMHU
YpaBHEHUM COOTBETCTBYIOLINX
XUMUYECKHUX PEAKIIUM.
XapakTepu30BaTh BIUSHUE
HEMETAJIJIOB M UX COCIUHEHUN Ha
YKUBBIE OPTaHU3MbI; OITUCHIBATH
MPUMEHEHHE B PA3IUYHBIX
00JaCTIX IPAKTUUECKON
JIeSITeILHOCTH YEJIOBEKA.
PackpbiBaTh CymHOCTb
OKHUCJIUTEIBHO-
BOCCTAHOBUTEBHBIX PEAKIINIl
MOCPEACTBOM COCTaBJICHUS
ANIEKTPOHHOTO OanaHca 3TUX
peakiui.

https://resh.edu.ru/subject/le
sson/5939/start/151320/

https://resh.edu.ru/subject/le
sson/5939/start/151320/

https://resh.edu.ru/subject/le
sson/5913/start/151347/

https://resh.edu.ru/subject/le
sson/4960/start/151374/

https://resh.edu.ru/subject/le
sson/4960/start/151374/

https://academy-
content.myschool.edu.ru/lesson/
7¢19b0ba-7815-4db3-86f4-
d0ac5b740b3b

https://resh.edu.ru/subject/le
sson/2068/start/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/

30 | KonTpoabHas 1 — pacuétsl Maccel BeulectBa | [IpoBoauTs peaxknumy, https://resh.edu.ru/subject/le
padoTa no teme i 00bE€Ma ra3os 1o HOJTBEPKIAI0IIE XapakTepHble | sson/2068/start/
«Knaccewpl U3BECTHOMY KOJIMYECTBY CBOMCTBA M3yYaeMbIX BEIIECTB;

HEOPraHH4eCKuX BEIIECTBA, Macce WK 00bEMY | pacro3HaBaTh ONBITHBIM ITyTEM
BelIeCTB U OJTHOTO M3 YYaCTBYIOIIUX B aHMOHOB, IIPUCYTCTBYIOIIHE B
OpraHu4YecKux pEaxIiy BENIeCTB; pacuYEThI BOJIHBIX PAaCTBOpAX.
coeJHHeHHID» Macchl (00bEMa, KoandecTBa HaOnronate u onuchIBaTh
BEIECTBA) MPOIYKTOB JIEMOHCTPAIIHOHHBIC OTIBITHI;
PEaxIym, eciiu OJJHO U3 IPOBOJIUTH U ONTUCHIBATh
BEIIECTB NMEET MPUMECH; XUMHYECKUI SKCIIEPUMEHT
— pacuétsl Macchl (00bEMa, (JtabopaTopHbI€ U IPAKTUYECKUE
KOJIMYECTBA BEILIECTBA) paboThl).
MPOJYKTa peakluu, eciau oqHo | [IpencTaBisTh pe3yabTaThl
U3 BEIECTB JJaHO B BHJIE XUMHYECKOT0 SKCIIEPUMEHTA B
pacTBopa ¢ onpeneaEHHON (dhopme 3anucu ypaBHEHUN
MAacCOBOM J0JIei COOTBETCTBYIOILLMX PEAKIUN U
PacTBOPEHHOTO BEILLIECTBA. JIeJ1aTh BBIBOJIbI HA X OCHOBE.
CnenoBath mpaBuiiam
MI0JIb30BaHUs XUMUYECKON
NOCy/10i 1 1a00paTOPHBIM
000py/I0BaHUEM.
[TpoBONTH BEIYMCIICHUS 110
ypaBHEHHSIM XHMHUYECKIX
peakuuii.
CaMOCTOSITeIBHO IJIAHUPOBATh U
OCYLIECTBIIATH CBOIO
[I03HABATENIbHYIO JAESITEIbHOCT;
NPUHUMATh AKTUBHOE Y4YacTHE B
rpYNIoOBOM y4eOHOM
JeSITEIbHOCTH.

Hroro no pasneay 17

Xumus U Ku3Hb (4 4.)

31 | Xumus u 1 Ponws xumuu B oGecrieueHun PackpsiBaTh posib XUMHUH B https://resh.edu.ru/subject/le
0€30MacHOCTb 9KOJIOTHYECKOH, pEIIeHUH YHEPreTHUECKHUX, sson/3504/start/151485/



https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

32

Yenosek B Mmupe
BELLECTB U
MaTepHaJioB

33

XuMUs U 310pOBbE
YyeJoBeKa

SHEPreTUYECKON U MUIIEBOU
0€30MacHOCTH, Pa3BUTUHI
MeaunuHEL. [ToHgTHE O
Hay4YHBIX METO/IaX MO3HAHUS
BELIECTB U XUMHYECKHUX
peaxkumii.

[IpencraBnenus 06 oOmmUx
HayYHBIX TIPUHITAIIAX
MIPOMBIIUIEHHOTO MOJY4YEHUS
Ba)KHEUILIMX BEIIECTB.
YenroBek B MUpe BELIECTB U
MaTepuaioB: BaKHEHIINE
CTPOUTEJIbHbIE MATEpUAJIbI,
KOHCTPYKLHOHHBIE
MaTepHabl, KPACKH, CTEKIIO,
KepaMuKa, MaTepUabl 15
AIEKTPOHMKH,
HaHOMaTepHuabl,
OPraHUYECKUE U MUHEPAJIbHbIE
yoOpeHus.

XuUMHA U 310POBbE YEIOBEKA:
MpaBuiia UCMOJIb30BaHUS
JIEKapCTBEHHBIX MPENapaToB;
npaBuiia 6e30MacHOTO
HCMOJIb30BaHUS IPENApaTOB
OBITOBOY XMMUU B
MMOBCETHEBHOW KU3HU

CBIPBEBBIX U 3KOJIOIMYECKUX
npoOJieM 4eloBeuecTBa,
ONKCHIBATH OCHOBHBIE
HaIpaBJICHUS Pa3BUTHUS
XUMUYECKON HAyKU U
TEXHOJIOTMH.

IIpumensaTs pasBumna
6e30MmacHOTo O0paIeHus ¢
BELIECTBAMMU, UCII0JIb3YEMbIMU B
IIOBCEIHEBHOM KU3HHU, IIPaBUJIa
MOBEJCHUS B LIENSX COePEKEHUS
3I0pPOBbS U OKpYy XKarolleh
IIPUPOJHOM CPebl; TOHUMATh
Bpes (0NacHOCTb) BO3IEHCTBUS
HAa J)KUBbIE OPTaHU3MBbI
OIPENEIIEHHBIX BEMIECTB, CMBICIT
nokazaress [IJ1K, nosicasaTe Ha
pUMEPax CIOCOOBI

YMEHBUIEHUS U NPEIOTBPALLCHUS

HX BPEIHOI'O BO3JICUCTBU.
AHaNU3UpOBATh U KPUTUUECKU
OIICHUBATh UH(OPMAIIHIO,
CBSI3aHHYIO C XUMUYECKUMH
IpoleccaMu U UX BIHUSHUEM Ha
COCTOSIHHE OKPY>KarOILIeH CpeIbl.
Hcnons3oBaTh MogyueHHbBIE
3HAHUS U MPEICTABICHUS O
cdepax AesTeabHOCTH,
CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJIOTUSIMU,
KaK OCHOBY JIJIsl ODUEHTAIIUU B
BBIOOpE CBOEH OynyIieit
npodeccuoHaNbHON
JIeATEIbHOCTH.

https://resh.edu.ru/subject/le
sson/4823/start/

https://resh.edu.ru/subject/le
sson/5452/start/



https://resh.edu.ru/subject/lesson/4823/start/
https://resh.edu.ru/subject/lesson/4823/start/
https://resh.edu.ru/subject/lesson/5452/start/
https://resh.edu.ru/subject/lesson/5452/start/

[IpnHMMaTh yyactue B
o0cy:xieHnH npooiaem
XUMHYECKOU U IKOJIOTUYECKOU
HaIPaBJIEHHOCTH, BHICKA3bIBATh
cOOCTBEHHYIO TIO3HIIHIO 110
npoOJieMe U mpeaiaraTh
BO3MOJKHBIE IYTH €€ pelieHus

34 | O0o0meHne n
CHCTEMATH3ALHA
3HAHMU MO KypCy
OPraHu4ecKoi u
HEOPraHu4ecKoi
XHUMUU

Beruuciaenns

— pacu€Thl Macchl BEUIECTBA
Wi 00bE€Ma ra3oB 1o
W3BECTHOMY KOJIMYECTBY
BELLECTBA, Macce WIH 00bEMY
OJIHOTO W3 YYaCTBYIOIIUX B
peaKIuy BEUIECTB; paCUEThI
Macchel (00bEMa, KOJTMYECTBA
BEIIECTBA) MPOIYKTOB
peaKIuu, e€Cliv OJHO U3
BEIIIECTB UMEET MPUMECH,

— pacuéTsl Macchl (00bEMa,
KOJINYECTBA BEIIIECTBA)
MPOAYKTa peaKiuu, €CIIu OJTHO
13 BEIIECTB JIaHO B BUJIE
pacTBopa ¢ onpeacIEHHON
MacCOBOM JIoJIeH
pPacTBOPEHHOTO BEUIECTBA.

https://academy-
content.myschool.edu.ru/lesson/

34e920c7-f570-45b1-8c7e-

b7989845da49

Hroro mo pazaemny

UToro

34



https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49

		2023-11-13T18:17:01+0500
	Кугаевская Елена Дмитриевна




