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Pasznen I. COAEP)KAHUE YUYEBHOI'O ITPEJIMETA «XUMMSI»
10 KITACC. OPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOECHUS OPraHUYECKHX
coequHennit A. M. BytnepoBsa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAass CBS3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBiaenne o kiacCUpUKALMU OpraHUYecKuX BemecTB. HomeHkmarypa
OpraHUYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HaKoOMJIeHHuE ¢ oOpa3llaMu OpraHMYECKUX BEUIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpYU HarpeBaHuu (IJI1aBjIeHHe, OOYTIMBAaHUE U TOPEHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU psAx. MeraH u 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
pPOCTEUIINE TNPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lodyyeHue CHHTETHYECKOIO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomnyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOAyueHue u npumenerue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, TPUHAMICKAIUMHA K
Pa3IMYHBIM KJ1accaM.



[IpyponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUN), Tupoau3. IIpomyKkTel
nepepaboTku He(pTH, UX MPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KameHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEepUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M UX IPEBPALLICHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYE€HNUE ITHIIEHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJIa U ATAHOJIA HAa OPraHU3M YEJIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOTrOaTOMHbIE crupThbl). JleficTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢uznyeckue U XUMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS U BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus dTepuuKaiim), mojayyeHue 1 NpUMEHEHHE.
CreapuHOBasi U OJEMHOBas KUCJIOThI KaK MPEACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenune xxupoB. buonornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBUE C




ruppokcugoM Mmeau(ll), okucnenne aMmuadHbiM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKkTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue Kpaxmala U
Heunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUM:
MpOBE/ICHNE, HAOJIOJICHUE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJIa
okcusoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUYECKON pabOThI: CBOICTBA paCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUH).

A3oTcoaeprkalye OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkn Kak NpUPOJIHBIE BBICOKOMOJIEKYJISIDHBIE coenuHEeHMs. llepBuuHas,
BTOpUYHAsT M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
HaOJIOZICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMNBITOB: A€HATypauus OelIKOB Npu
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIIOJb30BAaHUE Kak OOIUX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH]UKalus, NepUOIUIHOCTb, HAOIIOICHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIIHNE CPEJCTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpaALUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMepUOINYECKOT0 3aKoHA U I[leprogmyeckoil cucTeMbl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpymnmaM MW TepUOoaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuentopHsiii). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATETLHOCTb.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPTaHUYECKOM U OpPraHMYeCKOM XMMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OIBITOB (Pa3JIOkKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUUH HOHHOrO OOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PaCUEThl, PACUEThl C HCMHOJIB30BAHUEM TMOHATHUSL «MacCcoBas
JTOJIS1 BELLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenue HemetauioB B llepuwogumueckoil  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHs)) M UX  COCOWHEHUN  (OKCHUIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoinr cucteMe XMMHUYECKHX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHHS 3JEKTPOHHBIX 000JOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAMHEHUM.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a/1ad, HAOJIOJECHUE W OINMMCAHWE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaun.

Pacuétpl Maccel BelecTBa MU 00bEMA ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0bEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMHM BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUYEHUM SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHHIUIIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XUMHST U 3J0pOBBE YEIIOBEKA: MpPaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MIOBCEJHEBHOM >KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPTUs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, Owocdepa, M™Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypIHsl, TPOU3BOJCTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

Pasznen II. INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHU A ITPOI'PAMMUBI 110
XUMHNHU HA BA30BOM YPOBHE CPE/ITHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHUS
OoOyyYarolmMuMHUCs TPOorpaMM CpeAaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METaNnpeIMETHBIM M MpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3pabOTKH TIJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOrpamMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOJAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HAJIM4Y1E MOTUBAIIMK K O0YyUYECHHUIO;

I[eJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU IEI0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
1[EJTU U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JACSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMU, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMUd POCCUUCKOr0 TPaKJAHCKOrO OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  TMpOIEeccam



CaMOIIO3HAHUS, CaMOPAa3BUTUS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
O0yJarOIITIXCsl.

JIndHOCTHBIE peE3yNIbTAaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITA I103HABATEILHOW M TMPAKTUYECKOM JIESITEIHHOCTH
0oOydJaromuxcsl Mo peajanu3auu IPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IIPABOIOPSAJIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX M MpaBWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPHU CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ]1au, BHITTOJTHCHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbBIX BUJIOB YUEOHOU NIESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHHUSA:

LIECHHOCTHOT'O OTHOIIEHWSI K WMCTOPUYECKOMY M HAYYHOMY HACJECIHIO
OTE€YECTBEHHON XMMUH;

YBOXKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M MPAKTUYECKOTO
MPUMEHECHUSI XUMHH, OCO3HAHMS TOTO, YTO JOCTHXKCHUS HAYKH €CTh PE3yJbTar
JUTUTEIbHBIX ~ HAONIOAEHUM, KPOIOTIUBBIX  OKCICPHUMEHTAIBHBIX  ITOMCKOB,
MTOCTOSIHHOTO TPYyJla YYEHBIX U MTPAKTUKOB;

MHTEpECa M TO3HABATEJIBHBIX MOTHBOB B IMOJYYEHUM U IMOCIECAYIOIIEM
aHanau3e MH(poOpMaIMKU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEJICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHbIE C XUMUUYECKUMHU SBICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEAECHUE U IOCTYIKHA CBOMX TOBApUUIEH C
MO3UIIMA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUN OSTHUX
MOCTYIIKOB;

4) GpopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUSI IIEHHOCTEH 30poBOrO u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;



cCOOMIO/IeHNsT TIpaBWi 0€30MacHOro OOpaleHusi C BENeCTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYaIUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

UMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccuil pa3IudHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUIYATbHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIEM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOIHON U COLIMAIIBHOM CpPEJIbI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAaHUS JIOCTHKCHUM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIBL30BAHUS;

AKTUBHOTO HENPHUATUS JCWCTBHH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl PA3BUTOTO 3KOJIOTHYECKOTO MBIIIJICHHUS, YKOJOTUUECKON KYJIBTYPHI,
oTbITa NeATEeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTH W yMEHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XWMHHM KaK HayKd, OCO3HaHUS €€ ponu B
(GbOopMHpPOBAaHUM PALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU II€JIOCTHOTO



NpeCTaBICHUS 00 OKpYKaroIleM MHpPE KaKk O €IMHCTBE MPUPOIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOH 3HAUYMMOCTH XUMHUHM JJIsi  COBPEMEHHOM
OUBWIM3AIMK: B €€ TyMaHUCTHYECKON HaNpaBICHHOCTH M BaXHOM pOJM B
CO3/IaHMU HOBOM 0a3bl MaTepHANIbHON KYJIBTYPHI, pEIICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIE€TUYECKOM, MUIIECBON U
HKOJIOTUYECKOM O€30M1acCHOCTH, B Pa3BUTUHU MEIULMHBI, 00ECHEYEHUU YCIIOBUMN
YCIEWHOr0 TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HM KaXKIOro 4ieHa
00IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA Ui aHAINU3a U OOBSICHEHUs! SBJICHUH OKPY’KaIOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB W UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO HCIIOJb30BaTh XWMHUYECKHE 3HAHUS A
pelIeHus mpoOJieM B peasibHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI

JESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ynbTaThl OCBOCHHSI yUeOHOro IMpenMera «XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble g (QOPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karoluue
LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpOLECC, CUCTeMa, HAyYHbIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);

yHUBEpCalbHble Y4eOHble NEeWCTBUs (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATIBHOMN
TPAMOTHOCTH M COIMATLHON KOMIETEHITUN 00YyJarOIIIXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B IO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.



MertanpenMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETryJATHUBHBIMU
JICICTBUSIMH.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeUCTBUSMMU:

1) 0a3oBbIe JIOrHYeCKHe TeHCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpPEACsATh LEJIU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTU C MOCTABICHHBIMU LICJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUNA U YCTAaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHITHS I OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBaHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJHUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opMmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHBIE MOJE/IbHBIC MPEICTABICHUS ISl BBISIBIICHUS XapaKTEPHbIX
MPY3HAKOB U3y4ae€MbIX BEIIECTB U XMMUUYECKUX PEAKIIMA.

2) 6a3oBble HcCIeA0BATEIbCKHUE eiiCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OpPMYyIHpPOBAaHHBIE BOMPOCH B Ka4eCTBE HMHCTPYMEHTA
MIO3HAHUS W OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAaOII0OaTh 32 XOIOM
mpoIiiecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro Pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTENHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;



npuoOpeTaTh OMBIT YYEHWYECKOM HCCIIEeNOBAaTENIbCKOW W MPOEKTHOM
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ unpopmMaumei:

OPUEHTHPOBAThCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COAEpP’KaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcol MHTepHeTa), aHanmu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTABIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(bOopMyIMpPOBATH 3alPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMaMKM, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4YeOHBIX 3ajad
OIPEACIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMel: TNpUMEHATh MEXIpeaMeTHble ((du3nueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMyJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHUE CpEACTBA
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUSMMU:

3aJ1aBaTh BOIPOCHI M0 CYIIECTBY OOCYKJaeMOW TEMbl B XOJ€ JUaJlora W/Win
JUCKYCCUHU,  BBICKa3blBaTh  HWAEH, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEI0KEHHOM 3a1auH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOU PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3aluyd y4eOHOro npoekra u (hopmMyaupoBaTh BbIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

OByaeHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENILHO IUJIAHUPOBATh M OCYIIECTBIATH CBOIO I103HABATEJIbHYIO
NeSATEIbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJTOPUTM JCUCTBUN TpHU
BBIMIOJITHEHUH YYE€OHBIX U HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pElIeHUs ¢ Y4ETOM IMOJNY4YeHHS HOBBIX 3HAHHHA O
BEILECTBAX U XUMHYECKUX PEAKLIMSIX;



OCyHICCTBJIATH CAMOKOHTPOJIb CBOEH ACATCIIPHOCTH Ha OCHOBC CaMOaHaIn3a
H CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpeameTHbIe pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYyJbTypbl JIMYHOCTH, €€
(yHKIHMOHATIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEHIeHUS] IPAKTUYECKUX 3a7a
U JKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOAHOMN
cpene;

BJIAQJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH D3JIEMEHT, aToOM, »3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaulEHHAs), MOJb, MOJSpHas
Macca, MOJIApHBIH OO0BEM, YIJIEPOAHBIM CcKeneT, (yHKUMOHAJbHAs TpYIIIa,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUYECKAN P, TOMOJIOTH, YIJIIE€BOAOPOLBI,
KHCJIOPOJ M a30TCOAEpKAIIUE COECIUHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHWMHYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCHOJIb30BAaHWU BAXKHEUIIMX OPTraHWYECKUX BELIECTB B OBITY H
NPaKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, WCIIOJb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPU
ONMCAHWU COCTaBa, CTPOCHHUS U MPEBPALICHUN OPTraHUYECKUX COCTMHEHU;

c(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETIM MOJIEKYJl OPTaHUYECKHX BELIECTB I WILTIOCTPALUU HX
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIWBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUe



COEIMHEHUS, BBICOKOMOJICKYJIIPHbIE COEJUHEHHMS), JlaBaTh WM Ha3BaHUS II0
cucremarnyeckoit HoMeHknatype (IUPAC), a Taxxke NpUBOAUTH TpPUBHAIBHBIC
Ha3BaHUS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOMWICH, AalETUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (hopMalbIeru], aleTaabIerul, MypaBbUHas
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmall, IeJUTI0NI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACISITh BHUABl XUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENIECH pPa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWJIEH, alleTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIUIEpUH, (EHON, aleTalbJACeTul, MypaBbUHAasi U YKCYCHasi KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIY HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHil ¢
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHUW TIPOBOJUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu 1O W3BECTHBIM Macce, O00bEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS Uil TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHMA
AKCHEPUMEHT (ITPEBPAIEHUS] OPraHUYECKUX BEIIECTB NMPU HATPEBAHUU, TOJTyYEHUE
TWJIEHA M M3YyYEHHE €ro CBOMCTB, KayeCTBEHHbIE pPEAKIMU OPraHUuYECKUX



BEIIECTB, JCHATypauus OENKOB NpHU HArpeBaHUM, IBETHBIE PEAKIMH OEIKOB) B
COOTBETCTBHUHM C TIpaBWJIaMU TEXHUKM O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH U JIA0OpaTOPHBIM O0OpPYAOBAHHMEM, MPEACTABIATH PE3YIbTAThI
XMUMUYECKOTO JKCIepUMEHTa B (hopMe 3alucH YpaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBATh BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCTh ~ YMEHHUH  CcOOMIONATh  TpaBUiIa  OKOJIOTMYECKH
11eJIecCO00pa3HOr0 TOBEACHUS B OBITY MU TPYOOBOW JEATENBHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHU3MBI OMPEICIEHHBIX OPraHUYECKUX
BellecTB, oHMMas cMbica nokazartens 1K, mosicHITh Ha mpumepax crocoObl
YMEHBILIEHUS M TMPEJOTBpAILlEHUs HMX BPEIHOTO BO3JEUCTBUS Ha OpraHu3M
YeII0BEeKa;

Ui 00y4arouIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpailins nis 3anucu XUMUYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHUMHUM B TIO3HAHUMU SBJICHUHU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XHUMHMYECKUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3J€MEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(koBaJIeHTHas, MOHHAsI, METAJLTUYECKasl, BOJOPOAHAS ), KpUCTAIIIMYECKas: pelIeTKa,
TUIBl ~ XMMHUYECKHX  pPEAKIUH, pacTBOp, OJEKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOIMALIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH
XUMHUUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus



ANEKTPOJIMTUYECKON JIHcconmanuu, nepuogudyeckut 3axkoH [[. M. Menpeneesa,
3aKOH COXPaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHHsI M MPEBPAILCHHS SHEPTUU
IpU XUMUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKNE 3HAHUs, JIKALIUE B OCHOBE ITIOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAaHUH BAXKHEHIINX HEOPraHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM IESATEILHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSITHUM,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
coctaBieHuss (OpMyd BELIECTB M YPAaBHEHHMH XHMHUYECKUX  pPEaKLUH,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbli ra3, YIJIEKUCIBIH ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUIMYECKas, BOJAOPOJHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOIO BEIlecTBa (aTOMHAas, MOJIEKYJspHad,
VMOHHAs!, METAJUTMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBAaTh IIPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OINpeneiIEHHOMY KJaccy/TpyIie
COEIMHEHUH (IPOCTBIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUABI, OCHOBAHUS,
KHCJIOTBI, aM()OTEPHbIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI PacKpbIBaTh CMbICI NEPUOANUYECKOro 3aKoHa /1.
N. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuogos Ilepuoanueckoil cucTeMbl
xumuueckux snemenToB JI. M. MennesneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUE YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCIMHEHUN
10 nepuonaaM u rpymnnaM Ilepuonuueckoi cucteMbl XUMHAYECKUX diieMeHToB 1. U.
Mengeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMHUCHIBaTh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHUYECKON CBA3UM MEXKIYy HEOPraHUYEeCKUMHU
BEILECTBAMH C ITOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIAM;



c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnxX BeEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEIICHEW OKHCJICHUS 3JIEMEHTOB, 0OpaTHMMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUW pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIuid HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIIA;

cOPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHWMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacCKpbIBaThb CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEBHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aehctus (mpunnumn Jle [latense);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HPOPMUPOBAHHOCTH TPEACTaBICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUN TPOBOJUTH BBIYHCICHUS C MCIOJIH30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKIUU
BEILIECTB, TEIJIOBOro 3((eKTa peakiuid Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacCChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
MOCy/IoOl U JTabOpaTOpHBIM OOOpYJAOBaHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUTAHUPOBATH U BBHINIOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAa BOAOPOJA B MPUCYTCTBUU KaTaauzaTopa,
OTpENICJICHHE Cpelbl PaCTBOPOB BEIIECTB C TMOMOIINBI  YHUBEPCAIHHOTO
WHJUKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKON pEeaKIlu,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE SKCIEPUMEHTANbHBIX 3a/Jad IO
temam «Metaue»y U «HeMetamnb») B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30MacHOCTH MPHU OOpAIllEHUH C BEUIECTBAMU M JIA0OPATOPHBIM 000pPYAOBaHUEM,



NOPECTaBISTh PE3yJIbTaThl XUMHYECKOrO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIMN W (OPMYTUPOBATH BBIBOJBI HA OCHOBE
3TUX PE3YNbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

chOPMHPOBAHHOCT, ~ YMEHHM  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JE€ATENbHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSi U OKPY’KaIOIIEeW MPUPOTHOM Cpellbl, 0CO3HABAThH
OIACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBI OTPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicit mokazarens IIJIK, moscHATP Ha mpuMmepax cHocoObl yMEHBIIEHUS H
MPEIOTBPAIICHUS X BPEHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYAlOIIMXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.

Paznen III. TEMATUYECKOE u IIOYPOUHOE TINTAHUPOBAHUE
YUEBHOI'O ITPEJIMETA «XUMUWS» , B ToM 4ncrie ¢ yuerom paGouei mporpamMmmel

BOCIIMTaHHs, C YKa3aHUEM KOJIMYCCTBA 4YaCOB, OTBOAUMBIX Ha OCBOCHUC K&)K}IOﬁ TCMBI.

*Kypcueom vloeneHvl membl, paspabomannsie ¢ yuemom pabodeti npocpammol 60CHUMAHUS



TEMATHUYECKOE IINTAHUPOBAHUE
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bl — aJIKaHbI ed82fcaddd02
Henpenenbnsl
€ https://academy-
99 YTIIEBOAOPOL 5 0 1 content.apkpro.ru/lesson/40381
' BI: QJIKEHBI, 71e-4158-4bd1-ae98-
aJIKaJueHbI, 18dc1cfb9399
AJIKAHEL
ApomaTuieck https://academy-
23 e 5 0 0 content.apkpro.ru/lesson/d86d7
' YIJIEBOIOPOJT d00-d5b4-491d-aded-
B c3ddal9feefs
IIpuponusie
NCTOYHUKHN
2.4 YTJIEBOAOPOIO 3 1 0 https://lesson.edu.ru/04/10
B U UX
nepepaboTka
Hroro no pazneny 13

Pasznea 3. Kuciiopoacoaepxamue opranuyeckue coe{uHeHus



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

https://academy-

31 CnupTsl. 3 0 0 content.apkpro.ru/lesson/5439c
' ®denoun 18b-7440-4b6f-bf84-
c041a471694f
AJIBIETUIBI. _
KapGoHoBble https://academy-
3.9 7 0 1 content.apkpro.ru/lesson/8664b
' KHCJIOTHL. 319-0ba3-4945-b076-
Croxbie ch72e5858090
3(hupbI
https://academy-
content.apkpro.ru/lesson/709ce
3.3 | Yruesoms 3 1 0 43a-deb6-4281-963b-
01d2e212d4d0
Wroro mo paszneny 13
Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHus
AMUHEL Zf)tr?:e::]/? ;;izr;;vr-ullesson/00608
4.1 AMUHOKHCIIOT 3 0 0 459-4069-4481-8396-
bl besku 9205f201h73e
Wroro mo pazneny 3

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA

ITmacTtmaccol.
5.1 Kayuyku.
Bomokna

Hroro no pasneny

https://lesson.edu.ru/04/10

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

HaumenoBann KoandecTBo yacos

Ne
€ pa3JeJioB U
n/ TeM Bcer Kourpouabnbl = IIpakTuyecku
n 0 e padoThl e padoThl
NPOrpamMMmbl

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pa3znea 1. TeopeTuyeckue 0CHOBbI XUMHH

Crpoenue
aTOMOB.
Ilepuognueckun
M 3aKOH U
1.1 [Tepunoanueckas 3 0 0
cHucTeMa
XUMHYECKHUX
371eMEeHTOB /.
H. Mennencepa

https://lesson.edu.ru/04/1
0

19 XHUMHYECKHE 6 1 1
peakuuu

Crpoenue
BEIIECTBA.
MHmuoroo6pasue
BEIIECTB

13

Wroro mo pazneny 13

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

https://lesson.edu.ru/04/1
0

Pazpnen 2. Heoprannueckas xummusi

https://lesson.edu.ru/04/1

2.1 Mertauibl 6 0 1 0
29 HeeTauibs 9 1 1 gttps:// lesson.edu.ru/04/1
CBs3b
HEOpTATTHECH https:/lesson.edu.ru/04/1
23 < 5 0 0 : ps://lesson.edu.ru
OpPraHHMYCCKHX N
BEIIECTB
https://lesson.edu.ru/04/1
Hroro no paszneny 17

Pa3pea 3. Xumus 1 ;Ku3Hb

0

3.1 XUMUS U KU3Hb 4 0 0

https://lesson.edu.ru/04/1
0

Hroro no pazneny 4



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KosnyecTtBO  DilekTpoHHbBbIE LM (POBLIE
Tema ypoka
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
[Ipenmet oprannyeckoil XuMuu, e€ https://academy-

1 BO3HUKHOBEHHE, PA3BUTHUE U 1 content.apkpro.ru/lesson/a9f3d191-
3HAYEHUE Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHUST OPraHUYECKUX https://academy-

2 coenunenuiit A. M. byrnepoga, eé 1 content.apkpro.ru/lesson/c935a58¢c-
OCHOBHBIE TTOJI0KEHUS ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o knaccuukanuu
OpPraHUYECKUX BELIECTB. https://academy-

3 Homenknarypa (cucremaruyeckas) 1 content.apkpro.ru/lesson/726ee099-
U TPUBHAIIbHBIC Ha3BAHMS e1a9-410f-b8be-b4ch589aeadl
OpPraHUYECKUX BEIIECTB
AJIKaHEI: COCTaB M CTPOCHHE https://academy-

4 ’ . p ’ 1 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIHIH bAL ec23-473¢-h3d7-ed82fcaddd02
MeTtaH 1 3TaH — MPOCTEHIIINE https://acadenmy-

5 p 1 content.apkpro.ru/lesson/258ddc06-
MPEACTABUTCIH TKAROB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHUE hitps://acadermy-

6 L p ’ 1 content.apkpro.ru/lesson/4038171e-
cponcTRa 4158-4bd1-ae98-18dc1cfh9399
OTUJEeH U IPOIUIEH —

o https://lesson.edu.ru/04/10
MIPOCTEHIIINE TTPEICTAaBUTEIIN

7 ankeHoB. [Ipaktuueckast pabora Ne 1 hitps://acadermy-

| ol P p B content.apkpro.ru/lesson/53cd2379-
- (LIOJIyHeHHE STHIIeHa | 2a45-4301-9f67-7ebcdaf03ce0
W3YyYEHHUE ETO CBOMCTB)»

8 CraproBast KOHTpOJIbHas paboTa 1

Ankanuensl. byraguen-1,3 u
0 -1,3. 11

9 MeTIbyrauen OTYeHHE 1 https://lesson.edu.ru/04/10
CUHTETUYECKOTO KaydyKa
PE3UHBI
ATNKHUHBL: COCTaB U 0COOEHHOCTH

10 CTPOCHI, FOMOHOFH‘{UGCK%H AR 1 https://lesson.edu.ru/04/10
AneTuieH — NMpocTenIni
MIPEICTABUTENb aTKHHOB
Brruucnenus mo ypaBHEHHUIO https://academy-

11 P 1 content.apkpro.ru/lesson/7dada027-

XUMHYECKON peaKiuu

8448-418f-b416-fbaledd4ab6d



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

ApeHbl: GEH30J1 M TOTYOII.

https://academy-

12 T content.apkpro.ru/lesson/d86d7d00-
OKCHTHOCTE apeHoB d5b4-491d-aded-c3ddal9feef4
['eneTnueckas cBsi3b

13 YTJIEBOJIOPOIOB, MPUHAICKAIIAX https://lesson.edu.ru/04/10
K pa3IM4YHbIM KJIaCCaM
[TpupogHbIE HCTOYHUKHT

14 YIICBOLOPOROB: [IPHPOMHBIH ras H https://lesson.edu.ru/04/10
MONyTHHIC HE(PTSIHBIC Ta3bl, HEPTH
Y TIPOJIYKTHI €€ TIepepadoTKu
[IpupoiHbIE UICTOYHUKHU

15 YHICROOPOOR. HPUPOJUHBIE 145 1 https://lesson.edu.ru/04/10
MOMyTHBIE HEe(TAHBIE ra3bl, HeYTh
Y TIPOJIYKTHI €€ TIepepadoTKu
O06o0061IeHne 0 TeMe

16 HHICHHE HOTEM https://lesson.edu.ru/04/10
«YTII€BOIOPOABD)

[IpenenbHbIE OMHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJI U 3TAHOJL. content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBsi3b 7440-4b6f-bf84-c04fad71694f
MHOroaToMHBIE€ CITUPTHI: hitps://acadermy-

18 PEBE: content.apkpro.ru/lesson/461aa9c8-
STHICHITHROME M HHHCPHH c0ef-4827-a8e5-d12a0bedc826
DEeHOI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 ¢bu3nyecKkrne 1 XuMHUYECKHe content.apkpro.ru/lesson/649883b8-
CBOWCTBA, TPUMEHCHHE 7¢c5f-4f16-896e-10a2278b08f1
Anpaeruapl: hopManbAeTHI U hitps://acadermy-

20 ACTHABL: Ap ACTHA content.apkpro.ru/lesson/8664b319-
AUCTATRACTHA. ATCTOH Oba3-4945-h076-ch7ae5858090
OIHOOCHOBHEBIE TIPE/IETHHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAs U YKCYCHast 3438-4b57-a3ec-ba0f9fe63c0d
ITpakTuyeckast paGora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBI» 386d-444a-8de3-7efba8h98cdb
CreapuHoOBas U OJIEMHOBAS

23 KHCJIOTBI, KaK IIPEICTaBUTENIN https://lesson.edu.ru/04/10
BBICIIIUX KapOOHOBBIX KHCIIOT
MpIa Kak COJIM BBICIIUX

24 KapOOHOBBIX KUCJIOT, KX MOIOIIIEe https://lesson.edu.ru/04/10
JICUCTBUE

o5 CrnoxxHbie 3(hUpHI KaKk https://academy-

MIPOU3BOIHBIE KAPOOHOBBIX

content.apkpro.ru/lesson/71ac43f2-



https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

KHUCIIOT. [ MIposn3 CIoKHBIX
a¢upoB

a0d4-4945-a0eb-1e59cd5f4dof

XKupsl: runpoan3, npuMeHeHue,

https://academy-

26 5 1 content.apkpro.ru/lesson/71ac43f2-
HOJIOTHHECKAS POJIb HUPOB a0d4-4945-a0eb-1e59cd5f4dof
VrieBoasl: COCTaB,
Kkinaccudukanus. Baxueimme https://academy-

27 " 1 content.apkpro.ru/lesson/709ce43a-
TIpEACTABUTCIIN: T7I0K034, deb6-4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
K

28 PAXMAL I HISILITI0JI03a Kak 1 https://lesson.edu.ru/04/10
MIPUPOIHBIE ITOJIUMEPEI
O00011IeHIE IO TEME

29 «Kucnopoaconepxaiuue 1 https://lesson.edu.ru/04/10
OpPTaHUYECKUE COCTUHCHUS

https://academy-
30 AMUWHBI: METWIAMUH U aHWJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTHI KaK aM(oTepHbIE
OpPraHuYecKue COCIUHEHUS, X https://academy-
31 6p A ’ 1 content.apkpro.ru/lesson/c2f2f3d7-
HOJIOTHHECKOC SHATCHHC. 43d1-4873-ace0-78eca6009628
Ilerrtuanl
Benkn xax mpupogHbIe
pp https://academy-
BI)ICOKOMOJIGKYJISIPHI)IG

39 0 1 content.apkpro.ru/lesson/c2f2f3d7-
COCIONHCHUA. CHOBHBIC ITOHATHUA 43d1-4873-aceO-78€ca6009628
XHUMHH BBICOKOMOJICKYIAPHBIX https://lesson.edu.ru/04/10
COE€IUHEHUN

33 I'omoBas KOHTpoOsBbHAs paboTa 1
OCHOBHI)IC METOAbBI CUHTE3a

34 BHCOKOMOHVCKYMPHHX 1 https://lesson.edu.ru/04/10
coennHenuii. [TimacTMaccsl,

Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

[MPOT'PAMME



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne ni/n

Tema ypoka

KoanuyectBO
4acoB

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

XUMHUYECKUHN 3J1eMEHT. ATOM.
DneKTpoHHas! KOH(DUTYpaLUsi aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUCTeMa XMMUYECKuX 3yeMeHToB /. M.
MeHpeneeBa, X CBS3b C COBPEMEHHOMN
TEOPHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XHMHYECKHX 3JIEMEHTOB M UX COeIUHCHHI
0 TpyMIaM U nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
B Pa3BUTUU HAyKH

Crpoenue BeniecTBa. XMMHUUYECKast CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b.
BaneHTHOCTB. DNEeKTPOOTPULIATETBLHOCTD.
CreneHn okucienus. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

CraproBast KOHTpOJIbHas paboTa

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

Iloustue o JUCIICPCHBIX CUCTEMAX.
HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 10111 BellleCTBa B pacTBOpC

https://lesson.edu.ru/04/10

Knaccudukamnms 1 HOMeHKIaTypa
HEOPraHWYECKUX COCTMHEHUN.
I'eneTndeckas CBsI3b HEOPTraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

https://lesson.edu.ru/04/10

Knaccudukamnms XuMruaeckux peakiuii B
HEOPraHWYECKOW U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHUs Y MPEBPAIICHHS YJHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

https://lesson.edu.ru/04/10

CxopocTts peakiuu. OOpaTuMbie PEaKIiui.
XHUMHUYECKOE paBHOBECHE

https://lesson.edu.ru/04/10

10

[TpakTuyeckas padora Ne 1. «Biusiaue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

pa3IuyYHbIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinm»

11

DIIEKTPOIUTHIECKAS AUCCOIIHALIUSL.
[Toustue o BogopoHOM mokasatesne (PH)
pactBopa. Peakiiu HOHHOTO 0OMEHa.
I'uaposin3 OpraHMyecKux u
HEOPraHMYECKUX BEIIECTB

https://lesson.edu.ru/04/10

12

OKUCINTENFHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lonsTre 00 3nexTponnze
pacIiaBoB M paCTBOPOB COJIEH

https://lesson.edu.ru/04/10

13

14

15

KonTponbHas pabota no pazaeny
«TeopeTnueckne OCHOBBI XUMHUU»

MerTaibl, UX MOJIOKEHHE B
[leproanyueckoit cucreMe XUMHUECKUX
anemenToB . 1. MenneneeBa u
0COOCHHOCTH CTpOeHUs aToMOB. O0mHe
¢du3nvecKkre CBOMCTBA METAIIJIOB

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
pAI HAPSKEHUH METaJIOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, Kaaui, KaabIlui,
MarHui, aJlOMAHAN) U UX COSTUHEHUI

https://lesson.edu.ru/04/10

17

18

XnMHuyecKkre CBOMCTBA IIMHKA, JKeae3a 1
UX COCIMHEHNH

XHUMHUYECKHE CBOWCTBA XPOMa, MEAU U UX
COeIUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

[IpaxTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33a4 110 TeMe
«Mertamns»"

https://lesson.edu.ru/04/10

20

HeMeTaIIJ'IBI, UX IMOJOXKXCHUEC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

21

22

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AmnoTponusi HEMETAIUIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

23

XuMHUYECKHE CBOMCTBA a30Ta, (pocodpa u
HX COEIUHEHUI

https://lesson.edu.ru/04/10

24

XHUMUYECKUE CBOMCTBA YTIIEpOa,

https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

KpEMHUA U UX COC,HPIHCHHI;'I

25

26

27

[IpuMeHeHNnEe Ba)XHEUIINX HEMETAILIOB U
UX COCIIMHEHUU

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUHI 110
TeMe «HeMmeTamiely. BerauciaeHus mo
YpaBHEHUSAM XUMHUUYECKHX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"HemeTamasl"»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

28

I'onoBast KOHTpOIBHAS paboTa

29

30

31

32

HeOpFaHI/I‘leCKI/IC H OPraHu4CCKHUcC
KHCJIOTHI. HGOpFaHI/ILIGCKI/Ie n
OpraHn4€CKUC OCHOBAHHA

AmMdoTepHbIe HeopraHu4ecKHue u
opranuyeckue coequHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB

Pone xumuu B odecrieueHun
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON OE30MaCHOCTH, Pa3BUTUHU
MEIULIUHEI

IIpencraBnenus 00 o0MIMX HAYYHBIX
MPUHIUIAX POMBIIUIEHHOTO MOJY4YeHHUs
BaXHEUIIIMX BEILECTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

33
34

Yemosek B MHPE BEIIECCTB U MAaTCpUAIOB

Xumus u 3J0pPOBbLE YCIIOBCKA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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