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COJAEPKAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHuYecKON XMMHH: €€ BO3ZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moNOKeHUA. CTpyKTypHbIe (OPMYJBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux — BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUl (cucreMaruyeckas) M TpPUBHAJIBHBICE HAa3BaHUS BaKHEUIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHUE, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecCKMi psa. MetaH um 3TaH — mpocTeiiiue
MPEJCTAaBUTENN aJKaHOB: (U3MYECKWE W XHMHUYECKHE CBOMCTBA (peakiuu 3aMeElIeHUs U
TOpEeHUs ), HAXOXKACHHUE B IPUPO/IC, IOTyYeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBA (pEaKkIMHU TUIAPUPOBAHHMS,
raJIOrTeHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJMMEPHU3alli1 ), OTYyYeHHE U TPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanuu). [lodydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTUYECKUH psA. ALETUIEH —
IPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3NUECKHE U XUMHUYECKHE CBOMCTBa (peaxiiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMMH K Pa3IUYHBIM KJIaccaM.

[TpuponHbIe UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nmomyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TEpPEeroHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(YTH, UX TPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 NPOIyKThI €ro nepepadboTKu.

DKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHUS BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTs» u «Yromiab», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOMU3BOJHBIX, MPOBEIEHHE INPAKTHUYECKOW pPaOOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €ro CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAKIHUU IO H3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUuu C aKTUBHBIMU METaJlJlaMH, I'aJJOT€HOBOJOpPOJIaMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECUCTBUE CO ILIEIOYHBIMU METaJlJIaMH, KAUECTBEHHAsl peaklMsl Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPU3AINM, CPEeIHsSs MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMH /TSI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: marepusi, SHEPIus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacripeiesieHus SJIEKTPOHOB MO0 OPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX UETHIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HETOJISIpHAsT W TIOJISIpHAsE, MOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUliaTeNbHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBPALICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
OIpENIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COEUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHYECKHA pSJ HAMpPsKEHUN
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHsS BEUIECTB M X NPEBPAILCHUM: HU3yYeHHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE TUAPOKCHIA AJOMUHUS C PACTBOPAMM KHMCIOT U IIEN0YEH, KauEeCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpPAJIbHbIE YJOOPEHUSI.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHSTHA: Hay4HbIM (akT, Tumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYECKUN ypOBEHb, BEIECTBO, TEJIO0, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yibTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XUMHUS» HAa YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBbIC JIA q)OpMI/IpOBaHI/Iﬁ MI/IpOB033peHI/I$I 06yqafonmxca MG)KIII/ICL[I/IHJII/IHapHBIG
(MeXTpeaMeTHbIE) OOIeHAayYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crienuGuKy METOA0B TTO3HAHHUS, UCTIOJb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPTUs, SIBICHUE, MPOIEeCcC, CHCTEMa, HAyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSl, HCCIIEIOBaHUE, HAOTIOICHUE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIC y4eOHbIe JIeHCTBUA (Tmo3HaBaTeINbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecreunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIE YyueOHBbIC ICHCTBUS B TMO3HABATENBHOU U
COIMAIbHOM MPAKTHKE.

MertamnpeMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATBHBIMH YYEOHBIMU
II03HaBaTCJIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu perJU[TI/IBHI)IMI/I I[ei/JICTBI/IﬂMI/I.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a30Bble JJOrnYecKUe AeHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBATH MPOOJIEMYy, BCECTOPOHHE e&
paccMmaTrpuBaTh;

OTPENENATh e JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C TIOCTABICHHBIMU IENISIMU;

HUCITIOJIB30BAaThH HpI/I OCBOCHHNU 3HaHI/II\/'I HpI/IéMBI JJIOTUYCCKOI'O MBINUIICHUSA — BBIACIATH
xapaKTeprle HpI/ISHaKI/I HOH?[TI/Ifl 158 YCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(UKAIIMU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'ICI[CTBGHHBIC CBA3HUN Me>1<)1y H3y‘IaGMBIMI/I SIBJICHUAMMU,

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS,

HpI/IMerlTI) B HpOHGCCG IIO3HAaHUA, I/ICHOJ'II)SYCMI)IG B XUMHUHU CUMBOJIMYCCKHEC (3HaKOBBI€)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMu4deckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakiuu — TpU pPEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS
JJIs1 BBISIBJICHUSL XapaKTepHI)IX HpI/I3HaKOB I/ISy‘-IaeMBIX BCIICCTB U XUMHNYCCKHUX peaKHI/II\/’I.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIAACTh OCHOBAMH MECTOI0B Hﬁy‘IHOI‘O IIO3HAHUA BCHICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNLHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMHpOBaHI/Iﬂ TUITIOTEC3HbI 110 HpOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX CY)K)IGHPlﬁ;

BJIaACTh HaABBIKAMU CaMOCTOATCIBHOI'O HJ'IaHI/IpOBaHI/ISI 158 HpOBeJIeHI/IH y‘IeHI/I‘IeCKI/IX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJOM MPOIIECcca, CAMOCTOSTENIbHO



IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB peIIEeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHMS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HMHPOpMaLUU (HAYYHO-TIOIYJISIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTH;

(GopMynHupoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOMCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM Ul BBINOJIHEHHsI yU€OHBIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHus HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uHpOpMaLKel: MPUMEHATh MEXKIpeIMEeTHbIe ((U3NYEeCKHe M MaTeMaTHYeCKUe) 3HAKU U
CHUMBOJIBI, (popMyJibl, aOOpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOil TEMBI B XOJ€ AHAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
IpeUI0KEHHOH 3a/1a4H;

BBICTYNIaTh C IMPE3EHTAIMEl pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH  BBITOJHEHUH XUMHYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3aluu y4eOHOro mpoekta U (OpMYIMpPOBATH BBIBOJBI 0 pPE3yJbTaTaM MPOBEAEHHBIX
HCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYXK/IeHUsI U OOMEHAa MHEHUSIMH.

OgJiaieHnne YHUBEPCAJIBHBIMH PeryissTUHBHBIMH JelCTBUSAMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IO3HABATEIbHYIO J1EATEBHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeUiaraeMblii allrTOPUTM JISHCTBUI TIPW BBINIOJHEHUH YYEOHBIX M HCCIIEIOBATENBbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYEHHUS] HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU



MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM I'paMOTHOCTH, HEOOXOOUMOH IJis
pelIeHUsT TPAaKTUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON CpeE;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKLUMOHANbHASA TPYNNa, paJuKan, HU30Mepus, U30MEpbl, TOMOJIOIMYECKHH psA, TOMOJOIH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BeuiectB A. M. DbymiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI $3bIK XUMHM; MHUPOBO33PEHYECKHE 3HAHUSA, JISKAIIMEe B OCHOBE IOHMMAaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJb30BaHUHU BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U IIPaKTUYECKOH 1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCT YMEHUI BBISABIIATH XapaKT€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHIATUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPraHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U ypaBHEHHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAJIEAKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KJIACCy/TpyIIe COEIUHEHUMN
(YriaeBoJopobl, KHUCIOPOJ M a30TCOJACpXAllde COCIMHEHMs, BBICOKOMOJIEKYISpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHWs 1o cucrtemarndeckoir Homenkinatype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHUYECKHUX BEIIECTB (STUJIEH, MPOIMUJIEH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsi KUCIIOTa, CTEApUHOBAsl KUCIIOTa, TJII0K03a, (QpyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIHH);

c(OpMUPOBAHHOCTh YMEHMSI OINPEAENATh BHJbI XMMHUYECKON CBA3M B OPraHMYECKHX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHUYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XMMHUYECKHE CBONCTBA TUITMYHBIX MPEICTaBUTENEH PA3INYHBIX KJIACCOB OPraHMUECKUX BEIECTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAs U YKCYyCHast
KHACJIOTHI, TJIOKO3a, KpaxMmal, NeJUIi0JIo3a, aMUHOYKCYCHasi KHUCIIOTa), WLIIOCTPHUPOBAThH
TEHETUYECKYIO CBSI3b MEXAY HMUMU YpaBHEHHUSMHU COOTBETCTBYIOUIMX XMMHYECKUX PEaKIHi C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI WX MEPepabOTKH M MPAKTUYECKOe MpUMEHEHHE
IPOAYKTOB EpepadOTKHU;



C(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BJIaZIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILIECTB M XUMHYECKHMX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHE 3HAHUS UL IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalLUsAX, CBA3aHHBIX
C BEILIECTBAMU U MX IIPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYIOBAaHUEM, A TAKXKE IPaBHJIa OOpAIEHNUS C BELIECTBAMU B COOTBETCTBHHU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

Cc(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHMYECKUX BEIIECTB, JEHaTypauus OEJIKOB Ipu
HarpeBaHUU, IBETHBIC PEAKIUU OEIKOB) B COOTBETCTBUU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUH C BEIeCTBAaMU U J1JAOOpaTOPHBIM 00OpYIOBaHUEM, IPEICTABIATh PE3yJbTaThl
XMMHUYECKOTO 3KCIIEpUMEHTa B (OpMe 3aluCU ypaBHEHUH COOTBETCTBYIOUIMX pEaKIUi U
(GopMyIMpPOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popmMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh IpaBMJIa SKOJIOIMYECKH Le1ecoo0pa3Horo
NOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’KaIoIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbici mnokasartens [IJIK, moscHATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIECHUS UX BPEIHOrO BO3JACHCTBUS HAa OpPraHU3M
YEIJIOBEKA;

JUist 00y4arolMXcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMU 3/0pPOBbsl: YMEHHE IPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJ1aX MMO3HAHMUS BEIECTB U XMMUYECKUX SIBICHUM;

JUIs  CcleNbIX M cAa0OBHIAMIMX OOyYaroIlUXCs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBISIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpaA, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pPE€IICHUA TMPAKTUYCCKUX 3aJad MW OKOJIOIrM4YE€CKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- IEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, JJICKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HOHHas, MCTAJINYCCKad, BO)IOpOI[Haﬂ),
KpUCTAJUIMYECKasi  pelETKka, TUIBl XMMHYECKMX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLMALUS, OKUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTb



XMMHYECKOM  peakluH, XHMHUYECKOE pPABHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. . MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAILICHUSI SHEPTUU NPU XUMHUYECKHUX
pEaKLMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHUECKUE 3HAHMS,
JeKalue B OCHOBE IIOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHILINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOH 1EATEIbHOCTH YEI0BEKA,

c(OPMHPOBAHHOCTb YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKK [TOHATUH, yCTaHABIMBATb
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIIUE IOHATHS IIPU ONHMCAHUU HEOPraHMYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIB30BaTh XUMHYECKYI0 CHUMBOJHKY JUJIsl COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HeErami€Has W3BECTb, IUThEBas COJA, NMHUPUT U
JpyrHe);

c(OPMHUPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCAMHEHUSX Pa3INYHOI0 COCTAaBAa, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYECKasi, BOJOPOAHAs) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAAJIECKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyIIe COSAUHEHNH (TIPOCThIC BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenpgeneeBa M JIEMOHCTPUPOBaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYID U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUecKux 3nemeHToB /1. 1.
MenneneeBa, HUCMONB3Ysl MOHATHUS «S-, P-, 0-3JEKTPOHHBIE OPOUTANIN», «IHEPTETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX d1eMeHToB /1. M.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, IMOATBEPKIATh CYIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAYy HEOpraHMYeCKHMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHHS KJIAacCU(PULIUPOBaTh XMMHUYECKHE DPEAKLUUHU IO Pa3IMuHbIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluX BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuuu,
M3MEHEHUIO CTENIEHEeN OKHCIIeHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuy, Y4acTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YpaBHEHHUS PEaKIMH MOHHOTO OOMEHa, YUUTBIBas YCIOBHS, IIPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIMINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclO3HaBaTb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJAHBIX PaCTBOpPaX HEOPraHUUECKUX BEILIECTB;



c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH Peakluuu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOrO0 PAaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh XHWMHUYECKHE IMPOIECCHI, JIeKaIIne B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD
IpeJCTaBlIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHWH Ta30B MPHU XUMHUYECKUX
peaxusax, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUMX B PEAKIUM BEILIECTB, TEIJIOBOro 3¢ dekra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBUJIA MOJB30BAHUS XUMUYECKOW MOCYAOU U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMUMHYECKUH SKCIEPUMEHT
(pa3znoxeHue NepoKkcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEIEIIEHUE CpPeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIUH, peakldd HOHHOTO OOMEeHa, KaueCTBEHHBIE pEaKklMu Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agady no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3yNnbTaThl XUMHUYECKOTO HKCIEpHUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIMPOBATH BBIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
NOJYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MaccoBOW KOMMYyHMKanuu, HHTepHeT
APYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TJK, nmoscHaTe Ha npumepax crnocoObl
YMEHBLIEHUS U NIPEAOTBPALIECHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEII0BEKA;

JUist 00y4arolMXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/1aX MMO3HAHMS BEIIECTB M XUMUUYECKHUX SIBJICHUM;

JUIs CcHeNbIX M cAa0OBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.
BocnurarenbHbli IOTEHIMA NIPEAMETA PEATIU3YETCs Yepes:

1. TlpuBneueHune BHUMaHUS OOYYAIOIIMXCS K IIEHHOCTHOMY acIleKTy M3y4aeMbIX Ha ypOKax
SIBJICHUH,

2. OpraHm3aiyio padoThl C IOMYyYaeMOi Ha YPOKE COIMAIbHO 3HAYMMOW WHpopMarmen —
MHUIIMMPOBAHUE €€ OOCY)KIAEHMS, BBICKAa3bIBaHHMs OOYUYAIOIMMUCS CBOEr0 MHEHHS IO ee
MIOBOJY, BBIPAOOTKH CBOETO OTHOILIEHUS K HEH;

3. JleMoHCTpanmioo 0OydJarommMcs MMPHUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEICHHS,
MPOSIBJICHUSI YEIOBEKOMIOOUS U J00pOCEepAEUHOCTH, Yepe3 MOJ00p COOTBETCTBYIOLIMX



TEKCTOB JUIl YTEHHMs, 3a/ad JJIsl PelIeHHUs, MPOOJEeMHBIX CUTyalluid AJsi 0OCYXIEHHS B
KJ1acce;

IlpumeHeHre Ha ypoKe MHTEpakTHBHBIX (OpM paboTbl C  OOy4YarOIMMMCA:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYJIMPYIOLIUX [IO3HABATEIbHYI0 MOTHUBALIMIO 00YYarOIUXCs;
IUJAKTUYECKOrO0 TeaTpa, IJEe IOJIyYEHHbIe Ha YpPOKE 3HAaHUS OOBIIPBIBAIOTCS B
TeaTpaJIbHBIX TOCTAHOBKAX; JUCKYCCHH, KOTOpPBIE HAal0T OOYYarOIIMMCS BO3MOXHOCTb
IPpUOOPECTU OIBIT BEJEHUS KOHCTPYKTHUBHOI'O JMAJIOra;

[Ipumenenue rpynmnoBoil paboOThl WM PabOTHl B Mapax, KOTOpbIE ydyaT OOydarommxcs
KOMaHIHOM paboTe ¥ B3aUMOJICHCTBHIO C IPYTUMH 00yJatOLHMUCS;

WuuimpoBaHye U MOIEPIKKY UCCIIEA0BATEIbCKON AESTEIFHOCTH 00YYaIOMINXCsl B paMKax
peannu3auy UMH WHIUBHIYaJIbHBIX U IPYIIIOBBIX MCCIIENIOBATEIBCKUX IIPOEKTOB, YTO AACT
O0y4arouMCsi  BO3MOXKHOCTh ~ IIPHOOPECTH  HAaBBIK  CaMOCTOSITEIIBHOTO — PEIICHHs
TEOPETUYECKOM IMpoOJIeMbl, HAaBBIK I'€HEPUPOBaHHA U O(OPMIIEHHS COOCTBEHHBIX HJEH,
HABBIK YB&KHTEIBHOTO OTHOILICHUS K UYXHUM HjaesM, 0o()OPMIIEHHBIM B paboTax Ipyrux
ucceioBaTeneil, HaBbIK IMyOJMYHOrO BBICTYIUICHUS IIEpPE ayUTOpUeH, apryMEHTHPOBAaHUS
Y OTCTauBaHMsI CBOEH TOUKH 3PEHUS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[TpenMeT opraHu4YecKo XUMUHU. :
pea P https://resh.edu.ru/subject/29/10/
1.1 Teopus cTpOCHUST OpraHUICCKUX 3
coenunenunit A. M. byrieposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
https://resh.edu.ru/subject/29/10/
21 [IpenensHBIC YTIEBOIOPOIB — )
' aNKaHbI
https://resh.edu.ru/subject/29/10/
99 HemnpenenpHbIe yriIeBOJOPOIBL: 5 1
' AJKEHBI, alIKa/INEHBI, ATKUHBI
https://resh.edu.ru/subject/29/10/
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
https://resh.edu.ru/subject/29/10/
24 IIpupoaHbIE HICTOYHUKHT 3 1
' YTIICBOIOPOIOB U UX TTepepadboTKa
Hroro no pazneny 13

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

3.1 Cruptel. @enon 3
https://resh.edu.ru/subject/29/10/
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7
' CroxHble 3QUpBI
https://resh.edu.ru/subject/29/10/
3.3 VYrieBoasl 3
Hroro no pasneny 13

Pa3nen 4. AzoTcoaepikamme opranHu4ecKue coeJMHeHUus

https: h.edu. bject/29/10
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 ps://resh.edu.ru/subject/29/10/
Hroro mo pazueny 3
Pa3nes S. BbicOKOMOJIEKYJISIDHBIE COCIMHEHUS
https://resh.edu.ru/subject/29/10
5.1 [Tnactmaccer. Kayayku. Bomokna 2 ps:// [subject/29/10/
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LU (POBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuit https://resh.edu.ru/subject/29/10/
11 3akoH U [lepunoandeckas cuctema 3
' XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
https://resh.edu.ru/subject/29/10/
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEILECTB
https://resh.edu.ru/subject/29/10/
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi xumust
https://resh.edu.ru/subject/29/10/
2.1 Mertabl 6 1
https://resh.edu.ru/subject/29/10/
2.2 Hemerammsr 9 1 1
23 CBs13p HEOPraHUUYECKUX U 9 https://resh.edu.ru/subject/29/10/

OpPraHn4€CKuUX BEIICCTB
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Hroro no pazneny

17

Pa3zgen 3. XuMus u ;KU3HL

https://resh.edu.ru/subject/29/10/

3.1 XuMHSA U KU3HD 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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