PABOYAS ITPOT'PAMMA YYEBHOI'O ITPEIMETA «XUMMUSD»
(0a30BbIi1 YpOBeHbD)

I.COAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUS»(6a30Bblii ypoBeHb)
10 KJIACC
OPI'TAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHM4eCKOM XUMHU

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PAa3BUTHE U 3HAYCHHE B MOIYUYCHHUH
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus cTpoeHus opraHnyeckux coequHennii A. M. bytieposa,
e€ ocHoBHble NoJOXKeHUs. CTpyKTypHble (GOpMYJBI OpPraHMYEecKHX BemecTB. [omosnorus,
n30Mepusi. XUMHUUYECKAasl CBSA3b B OPraHUYECKUX COECIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenne o  kiaccupukalMyd  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpPraHMYECKUX COCOUHEHHH (cucTeMaTHdeckas) ¥ TpPUBUAIbHBIC HA3BaHHs BaKHEHUIIUX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3amMy OpraHM4ecKHX BEUIECTB U MaTepuaiaMH Ha MX OCHOBE, MOJECIMPOBAHHE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAONIOJEHHE U ONHMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALCHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (TIaBJiIeHUEe, OOyTIMBaHUE U TOPEHHE).

Yraesonoponbl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH psiA. MeraH u 3TaH — IpocTeiine
NPEJCTaBUTENIN AJIIKAHOB: (PU3MUECKME M XHUMHYECKHE CBOICTBa (peakiuy 3aMeUIeHUs |
TOPEHMSI), HAX0KJICHUE B IIPUPOJE, OIYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUM psif. DTUIIEH U MPONUJIEH — IpOCTenIne
NPEJCTaBUTENIN AJKEHOB: (U3UUYECKUE U XUMHUECKHE CBOMCTBA (peakuuu THIAPUPOBAHUS,
raJlor€HUPOBaHUs, TUPATALMU, OKUCIEHHS U MOJIMMEPHU3aLUN), TOJIy4eHHE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u merwnOyranuen-1,3: cTpoeHue, BaKHEUIINE XMUMHYECKUE
cBoiicTBa (peakius nonuMmepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKHH psia. ALETWIEH —
MPOCTEHIINI MpeACTaBUTENb aJJKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakuuu TUIpUpPOBaHUS, raIOr€HUPOBAHMSI, TUAPATALlUM, TOPEHMSI), IOJTyUYEHHE U IPUMEHEHHUE.

Apensl. benson: cocraB, crpoeHHe, (U3MUECKHE U XHUMHYECKHE CBOWCTBA (peakiuu
raJIoreHUPOBAaHUSl U HUTPOBAHMUA), IOJIyYeHUE U TMpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBaAnUs U HUMPOBAHUS), NOJYYEHUE U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJIaMH,
MPUHAAJICKANUMU K pa3IMYHbIM KJ1accam.

[IpuponHble UCTOYHUKHU YTIIEeBOAOPOOB. [IpupoHblif ra3 U momyTHbIE HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepabOTku HePTU: TMEperoHka, KpPEeKUHT
(TepMuyeckuii, KaTanuTUYeCKuil), nupoau3. [Ipoaykrel nepepaboTku He)TH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib M POJYKTHI €ro NepepadboTKu.

DKCHepUMEHTAIbHBIE METO/Ibl U3YYEHHs BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHHUE C
o0paslamu IjacTMacc, KayuyykoB U pe3uHbl, Koiekuun «Hed1b» u «Yromnb», MoJenupoBaHue



MOJICKYJI YTJICBOOOPOJAOB U TaJIOTCHOIIPOU3BOJHBIX, IIPOBCACHUC MPAKTUYCCKOW PaOOTHI:

MI0JTy4Y€HHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsie 3anaun.

Bbruncnenuss mo ypaBHEHUIO XHMHMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyeckue coeinHeHNs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U STaHON: CTpoeHue, (GU3NYECKUuEe u
XUMHUYECKHUE CBOMCTBA (pPEaKkIUH C aKTUBHBIMH MeTaJlJlaMH, TaJOreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHre. BonopoiHbie CBA3M MeXly MOJIEKyIaMu cnupToB. [lelicTBue MeTaHOa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaTomMHble CHHUPTHI. OTWUJICHIVIMKOJIb W TJMLEPUH: CTPOEHHE, (PU3UUECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIaMH, KaueCTBEHHAs PEeaKIys Ha
MHOIOAaTOMHBIE CHMpTHI). JlelicTBUE Ha oOpraHu3M uesjoBeka. llpuMmeHeHue riMuepuHa |
STUIICHIJINKOJIS.

@deHOoN: CTpOEHUE MOJEKYNbl, (QU3MUECKHe M XUMHYECKHe CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenne Genona.

Anprerunipl M Kemouwvl. DopManbIeruj, aueTaabAerH]: CTpoeHue, (U3NYecKue u
XMMUYECKHE CBOMCTBa (peaklUM OKHUCICHUS U BOCCTAaHOBJIECHHS, KaueCTBEHHbBIC pEaKLUH),
II0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeiebHble KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCyCHasi KHCIIOTBI:
cTpoeHue, (pu3nyeckrue 1 XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS KJlacca KUCIIOT, PeaKIus
TepudUKanMu), TOoJNyyeHHe u npuMeHeHue. CTeapuHOBass M OJIEMHOBAs KHCJIOTBI Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE IEUCTBHE.

Crnoxable 2QHUPBI KaK MPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(PHUPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupoB. buonoruueckast poiib KUpPOB.

VYrneBojbl: cocTaB, KjIacCU(PUKAIUS YIIeBOJ0B (MOHO-, 1- U MOdKcaxapusl). I moko3a —
NPOCTEUIINKA MOHOCAaXapHuI: OCOOEHHOCTH CTPOCHHS MOJEKYJbI, (pU3MYECKHEe W XUMHUYECKHUE
cBoiicTBa (B3aumojeiictBue ¢ rujapokcugom wmeau(ll), okucieHne amMmuayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOKEHHE TIIFOKO3bI), HAaxXOXJIEHHE B TPHUPOJE,
npuMeHeHne, onosornyeckas poib. ortocunTe3. PPyKTO3a KAaK H30MEP TITFOKO3HI.

Kpaxman u nemnono3a kak npupojHbele noiaumepbl. CTpoeHre Kpaxmaia U LEJUTI0I03bI.
dusnueckre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (TUAPOJIN3, KAaUeCTBEHHAs! peaKIUs C HOJIOM).

DKCIIEpUMEHTANIbHBIE METO/bl W3YYEHHs BEIIECTB U HX NPEBpAIICHUI: IMPOBEICHUE,
HaOJIIOZIGHUE W ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakiuu OJHOATOMHBIX CIIUPTOB (OKUCIEHHE 3TaHoda okcuiaoMm Meau(ll)), MHOroaToMHBIX
CUPTOB (B3auMozeWcTBUEe riMuepuHa ¢ ruapokcugoM wmenu(ll)), anpaernpoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) m ruppoxcumom wmemau(Il), B3ammopeicTBue
KpaxMajia C HOAOM), MNpPOBEAEHUE MpaKTHUECKOW paldoThl: CBOMCTBa pacTBOpa YKCYCHOH
KHCIIOTBHI.

PacuérHbie 3anaun.



Bbruucnienust 1mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJHOTO BEIIECTBA HJIM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 MCXOJHBIX BEIIECTB MU MPOIYKTOB PEAKLIUH).

A3zoTcozepikamye OpraHuuecKue CoeTMHeHMUSI.

AMUHOKHCIIOTHl KaK aM(OTepHble OpraHWYecKHe CcoequHeHus. QDUu3MUecKue U
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe TIIulMHa). buosornyeckoe 3HayYeHHE
aMHHOKHUCIOT. [lenrTuapt.

Benku kak mpHpOIHBIE BBHICOKOMOJICKYJISIpHBIC coeanHeHus. [lepBudHas, BTOpHYHAS WU
TpPEeTUYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB: THIPOJIU3, [EHATypaIlHsd,
Ka4yeCTBEHHbIE pPeaKIMK Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METO/ABI W3yUYeHHs BEIIECTB W WX NPEBPALICHUN: HAOIIOJCHHUE U
OIMCaHHUE JIEMOHCTPALMOHHBIX OIBITOB: JAEHATypauus OEJIKOB IPU HArpeBaHUM, IBETHbIE
peakimu O0eIKOB.

BbicokoMo1eKyJIsIpHBIE COeIMHEHUSs

OCHOBHBIE TOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMEp, HOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEpHU3alK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/bI CHHTE3a BBICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOJIMMEPU3aLHsl U NOJMKOHICHCALHSL.

DKCIEepUMEHTAJIbHBIE METObl M3YUYEHHUS BELIECTB M UX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3iamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MeXIpeIMETHBIE CBS3H.

Peanuzanus MeXnpeIMEeTHBIX CBsI3€H MpU M3yuyeHUH opraHuueckoil xumuu B 10 kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJIb30BAaHME KaK OOLIMX eCTeCTBEHHO-HAYYHBIX IMOHATHUH, TaKk W
MIOHSATHH, ABJSAIOIINUXCA CUCTEMHBIMU JIJIs1 OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOme ecTecTBEHHO-HAYYHbIC TIOHATHSA: SBICHHE, HAy4HbIH (aKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIACCU(PHUKAIMA, TIEPUOJAUYHOCTb, HAOIIOJCHUE, H3MEpEeHHe,
HKCIEPUMEHT, MOACITHUPOBAHHUE.

®dusuka: Matepusi, JHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, JHEPTeTHYECKUI YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (YU3NYECKHE BEITHMYUHBI M €IUHHIIBI
UX U3MEPEHUSL.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuU3Me, (POTOCHHTE3,
OMOJIOTUYECKN aKTHUBHBIE BeIIeCTBA (OCIKH, yIIeBOABI, XKUPHI, (PEPMEHTHI).

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTTIAEMBbIC, TOIUIUBO, PECYPCHI.

TexHonorHs: MUIIEBBIE TPOIYKTHI, OCHOBBI PAIIHOHAILHOTO MUTAHMS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MTPenapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHNYECKAS XUMMUSA
Teopernyeckne 0CHOBBI XUMHH

XuMHUYeCcKud dneMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs O00OJOYKa.
DHepreTUvecKre yYpoBHHU, MOJYPOBHH. ATOMHBIE OpOUTaANIH, S-, P-, d- smeMeHThl. OCOOEHHOCTH



pacmpesieNieHus: JEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOHPUTYpaIUs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuomuueckas cucrema XUMHUYECKUX 3ieMeHToB [[. .
MenneneeBa. CBsizb NEPUOAUYECKOTO 3akoHa U Ilepuonuyeckoi CHUCTEMBI XUMHUYECKUX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOW TeOpHUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIIOKHBIX BEIIECTB
0 Tpynnam U nepuojam. 3HaueHue MeprUoINIECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XWUMHYECKass CBsS3b. Buapl XUMHUYECKOW CBs3M (KOBaJIGHTHAS
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, MeTaindeckas). MexaHnu3Mbl 00pa3oBaHUs KOBAJIEHTHOMN
XUMHUYECKON CBs3M (OOMEHHBIM M JIOHOPHO-aKIENTOPHBIN). BogoponHas cBsizb. BalleHTHOCTS.
DneKkTpooTpunaTeIbHOCTh. CTeneHb OKUCIeHUS. FIOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKyISIpPHOrO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THUIIA
KPUCTAJUIMYECKONW PEHIETKY.

[lonsiTne o aucnepcHbIX cucreMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1os
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHumdeckux coeauHeHud. HomeHkiatypa HeopraHMYecKHX
BEILIECTB. |'eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPHUHAMIEKAIIMX K PpPa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Kinaccudukaius XUMHUYECKHX PEaKIUil B HEOPraHUYEeCKOW Hu
OpraHUYeCcKON XUMHH. 3aKOH COXPaHEHUS! MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALLECHUS
SHEPTUU MPU XUMHUYECKUX PEaAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT paszNu4YHbIX (akTopoB. OOpaTUMbIe PEAKIIHH.
Xummnueckoe paBHoBecue. MDakTopbl, BIMSIONIME HA COCTOSIHUE XHMHYECKOTO DPABHOBECHSI.
[Tpunuun Jle larenbe.

Onektponutuueckas auccouuanus. CuiabHble W ciadbie d7eKkTposuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHAs, IIEJTOYHAS.

OKHCIIUTETEHO-BOCCTAHOBHUTEIILHBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METObl HU3YUYEHHUs BEIIECTB M HMX MPEBPAIICHUI: AEMOHCTpalus
tabmui «llepuoguyeckas cuctema xuMuuyeckux sjeMeHToB J[. WM. MenpeneeBa», uzyueHue
MOJIeTICH KPHUCTAUIMYECKUX PEMETOK, HAONIOJACHHE W OINMUCAaHWE JIEMOHCTPAIMOHHBIX W
a0OpaTOPHBIX OTMBITOB (Pa3OKEHHE MEPOKCHAA BOAOPOJAa B MPUCYTCTBUU KaTaIM3aTopa,
oTmpeJielieHue Cpebl PAaCTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU
WOHHOTO OOMEHA), MPOBEACHHE NPAKTUYECKON paboThl «BnusiHuEe pa3nudHbIX (AKTOPOB Ha
CKOpPOCTb XUMHYECKON PEAKIIUN».

Pacuérnsbie 3anaun.

PacuéTtel mo ypaBHEHUSIM XUMUYECKUX PEAKIIUNA, B TOM YHCIIC TEPMOXUMUUYECKHUE PACUETHI,
pPacy€ThI C UCIOJIB30BAHUEM MOHATHUS «MACCOBas J0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonoxxenne HemeramuoB B Ilepuoguueckoil cucreMe XUMHUYECKUX
anementoB J[. W. MenneneeBa M OCOOCHHOCTH CTpOeHHs aTroMmoB. Dusznyeckue CBOICTBa
HEMETAIJIOB. AJUIOTPONHSI HEMETAIIOB (Ha MpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).



XUMHUUECKUE CBOMCTBAa BaXKHEHMIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOCOIEP/KALINX KUCIOT, BOJOPOIHBIX
COCIMHEHUM ).

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIMHEHUN.

Mertaiuel. [lonoxenne metamioB B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OOrue
¢usnueckue cpoiicTBa MeTauoB. CIIaBbl METAJUIOB. DJIEKTPOXHUMUYECKHH P HANPSHKCHUNA
METaJUIOB.

XUMHYECKHE CBOWCTBA BaXXHEWIIUX METAJUIOB (HATpUM, Kajaui, KaJbLMA, MarHui,
QTFOMUHUMN, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHEHUHN.

O61ue cnocoObl Moxy4yeHust MeTaioB. [IpuMeHneHe MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MPEBpAlICHUI: H3ydeHUe
KoJUleKIun «MeTajuibl U CIUIaBbl», OOpPa3lOB HEMETANIOB, pPELIEHHE HKCHEPUMEHTAIbHBIX
3aja4, HaONIOJIeHWEe W  ONHCAaHUE JIGMOHCTPAIMOHHBIX U JaOOpaTOPHBIX  OMBITOB
(B3auMoJielicTBUE THUAPOKCUAA ATIOMUHHUS C PacTBOpaMU KHUCJIOT M IIeJouel, KaueCTBEHHbIE
peaKiuy Ha KaTHOHBI METAJIJIOB).

Pacuérnsbie 3anaun.

Pacuétel Macchl BemiecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce WM 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B peaKIMU BEUIECTB, pacuérhl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKIINH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMus ¥ )KU3Hb

Ponb xuMuu B 00ecriedeHr SKOIOTHUECKOM, YHEPTeTUUECKOM U MUIIeBON 0€30MacHOCTH,
pa3BuUTUM MeAulMHbL. [IoHSATHE O HaAyuyHBIX METOJaxX II03HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuid.

[IpencraBnennss 00 OOMMX HAYYHBIX TMPUHIUNAX MPOMBINIICHHOTO TOTyYeHUS
BAOKHEHIIMX BEILIECTB.

UesnoBek B MHUpE BEUIECTB W MaTEPHAVIOB: BaKHEHIIME CTPOUTENIbHbIE MaTepUalbl,
KOHCTPYKLHMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl A 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIIbHBIEC YI00PEHUSI.

X¥WMHSI U 3J0pOBbE 4EJIOBEKA: IPAaBHJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX IPENapaToB,
IpaBuJia 0€30MaCHOT0 MCIOIb30BaHMsI PENapaToB OBITOBON XUMHUHU B ITOBCEITHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3N.

Peanuzamnus MexInpenIMeTHBIX CBS3el MPU M3Y4YEHHUU OOLIe M HEOPraHWYEeCKOW XUMHUH B
11 xacce ocyuiecTBiIsSeTCs Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHSTHIA,
TaK U NOHSATUHN, SBJISIOIIMXCS CUCTEMHBIMH JJISl OTJEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
LUKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE IOHATUS: HAy4dHBIM (akT, rumores3a, 3aKOH, TEOpHS,
aHanu3,  CHHTe3,  Kijaccuukamusi,  NEepPUOAMYHOCTb,  HAOJIOJACHHE,  SKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHNUE, SIBIICHNUE.

®duznka: Marepusi, SHEPrus, Macca, aroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HWOH, U30TOI,
PaMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHUE BEILECTBA, (PU3NUECKUE BETMUMHBI U €IUHHILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHmsM, »KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.



Feorpa(bm{: MHHCPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HBIC UCKOITACMBIC, TOIIJIIMBO, PECYPCHI.

Texnomorus: XHUMHUYCCKaA MMPOMBIIIJICHHOCTD, MCTAJTypTH-, MMPpOnU3BOACTBO
CTPOUTCIIbHBIX MaTcepurajioB, CEIIbCKOXO03SMCTBEHHOE mpounu3BoOACTBO, nuuieBas
IMPOMBIIIJICHHOCTD, q)apMaIICBTI/I‘-IeCKaSI MPOMBIIIJICHHOCTb, MPOU3BOACTBO KOCMCTHYCCKHUX
npenaparoB, MpoOU3BOACTBO KOHCTPYKIHOHHBLIX MATCPUAJIOB, 3JICKTPOHHASA MPOMBINIJICHHOCTD,

HaAHOTCXHOJIOTHH.



II. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«XHNMMUS»( 6a30BbIi YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMSI OOYyYarOUUMUCS
IporpaMM CpeAaHero oOmero odpazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
HayuHo-meTtonnyeckoil OCHOBOM i pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MIPOTPaMM CPeHET0 00IIero 00pa30BaHUs SIBISETCS CUCTEMHO-IESTETbHOCTHBINA MOIXOI.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM HOJAXOAOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS THpeaMmeTa «XHMHsS» Ha YPOBHE CpeJHEro oouero obOpa3oBaHus
BBIJICJIEHBI CIIEIYIOLIIE COCTABIISIIOIHUE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCHUHCKON TPaXTAHCKON HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPECIICHUIO;

HaJINYME MOTUBALMH K 00yUEHHIO;

LIeJICHANPaBJIEHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHHUH JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPHUYECKUX TPAIULUN 0a30BOM HAyKU XMMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIIMXCs PYKOBOJCTBOBAaTbCS B CBOEH JEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, NPUCYLUIMMU LEJIOCTHOMH CHUCTEME XHMHYECKOIro
o0Opa3oBaHuS;

HaJIMYME TPaBOCO3HAHUS 3KOJIOIMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTD KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMeTa «XHUMHsD» JOCTUTAIOTCS B E€IMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JEATENILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMHU,
COLIMOKYJIFTYPHBIMH, J1yXOBHO-HPaBCTBEHHBIMH ILIEHHOCTSIMM M HJA€aJaMH POCCHICKOro
IpaXIaHCKOrO O0O0IlecTBa, MPHUHATHIMU B O0IIECTBE HOPMAaMM M MpaBUIaMH IOBEICHUS,
CTMOCOOCTBYIOIIMMH TPOLIECCAM CAMOIO3HAHMS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00yYaroIuxcsl.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MpeaMeTa «XUMUS» OTPaXaroT CPOPMHPOBAHHOCTH
OMNbITa TIO3HABATEIBHOW M TMPAKTUYECKOM JEATEIbHOCTH OOYYaIOIIMXCs IO pealu3aluu
MIPUHSTHIX B OOILECTBE IIEHHOCTEH, B TOM UUCIIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS:

OCO3HAHMS OO0YYAIOIMMHCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKECHUS K
3aKOHY U NPaBOIOPSAKY;

MIPEJICTAaBICHUS O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM JEATEIbHOCTHU MPHU CO3JaHUH yUEOHBIX MTPOEKTOB,
peleHnH yuyeOHBIX M IT03HABATENbHBIX 33/1a4, BHIIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JTIOTUKY U apTyMEHTHI APYTUX
IIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOM NesATEeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

LIEHHOCTHOI'O OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUH;



yBaKEHHs K Mpolleccy TBOpYECTBAa B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh Pe3yJbTaT IUTEIbHBIX HAOIIOACHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U IPAKTUKOB;

UHTEpeca M IIO03HABATEJIbHBIX MOTHUBOB B IIOJYYEHUHM U TIOCIEAYIOUIEM aHAJIN3e
MH(OPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM O0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyallMd, CBSA3aHHbIE C XUMHUYECKHUMH SIBICHUSMH, U
IIPUHUMATh OCO3HAHHBIE pPEIIECHUS, OPUEHTHUPYSICh HAa MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTU OLIEHUBaTh CBOE IOBEJACHHE M IOCTYNKH CBOMX TOBApUIIEH € MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN 3TUX MOCTYIIKOB;

4) popMupoBaHHs KYJbTYpPhI 310POBb:

MOHMMAaHHUS LIEHHOCTEH 3I0poBOro M 0Oe3omacHOro obOpasza KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOMIOICHNs TIpaBUJI 0€30MacHOr0 OOpalleHHus C BEIIeCTBaMU B OBITY, MOBCETHEBHOM
KU3HH U B TPYJOBOU JEATEIBHOCTH;

NOHUMaHMUA LEHHOCTH TNPAaBWI HUHAWBUAYAIBHOTO U KOJUIEKTUBHOI'O 0€30IacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHHUSI TOCJEJICTBUM W HENPHUATHUS BPEIHBIX NPHUBBIYECK (YMOTPEOICHHUS alIKOTroJs,
HApPKOTUKOB, KypEHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTHUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIeI0OBATENbCKOM JI€ATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX NESATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PpELICHUM NPAKTUYECKUX 3a7ad COLHUAJIbHON
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HM3Y4YEHHIO Mpoeccuil pa3iM4yHOro pojia, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYly, JTHOJSAM TPyJla U pe3ysibTataM TPyAOBOH I€ATEIbHOCTH;

TFOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHIMBUAYAJIbHOM TpaeKTOpUU 0OpazoBaHus,
Oyaymieit podeccuu M pean3aniui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTElN 00111ecTBa;

6) 3x010rMYeCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HU Ha 3emie;

MMOHMMAaHHUSA TJI00ATILHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS 3KOHOMHUYECKHUX
MPOIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATIBHOM CPEIBI;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTH)KCHUN XUMUU ISl PEIIeHHUs] BOIIPOCOB
pPalMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOTO HENPUATUSA IEHUCTBUN, NPHUHOCAIIMX BpEI OKpPYXKaIled MPUPOJHOUN cpene,
yYMEHHS MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEANpPUHUMAEMBIX
JNEUCTBUM U IIPENOTBpaLIaTh UX;

HaJU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUSA, SKOJOTUYECKOH KyJIbTYphI, OIbITA
NESATEIBHOCTH  DKOJOTMYECKOM  HAIPABJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B



MI03HABATEJILHOM, KOMMYHUKATUBHOM M COIIMANIBbHOM NMPaKTHKE, CIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTHBOCTOSTH HJCOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI0 NO3HAHHUS:

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTHKH;

MOHMMAaHUS CHeIM(PUKKH XUMUU Kak HayKd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
paIMOHAIBHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUH LEJTOCTHOTO MPEICTaBICHU 00 OKpYIKaoLEeM
MHUpE KaKk O €IMHCTBE NPUPOJIbI U YEJIOBEKa, B MO3HAHUHU NPUPOIHBIX 3aKOHOMEPHOCTEH H
pereHn: mpooIeM COXpaHEHHs! PUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JJsl COBPEMEHHOW LUBWIM3ALUU: B €€
IYMaHUCTHYECKON HAIpPaBJIEHHOCTH U Ba)KHOM pOJIM B CO3JJaHUM HOBOW 0a3bl MaTrepHalibHOM
KYyJIbTYpBl, PEIIEHUH IN100aJbHBIX NPOOIEM YCTOHUMBOIO pa3sBUTHS YEJIOBEUECTBA — ChIPHEBOMH,
SHEPreTHUYECKOM, NUIIEBOM M DKOJOTWYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
o0ecreyeHnn yCIIOBUM YCIEIHOTO Tpy/ia U 3KOJIOTHYECKH KOM(OPTHON JKU3HU KaXA0T0 WieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJOB IIO3HAHUS,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BATh MOJyYaeMble 3HAHUS IS
aHaiau3a U OOBSCHEHUS SBJICHUHA OKPYXAIOIEro MUPa M NMPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHHs AenaTb 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAY4YHbIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LIEJIBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCMOJIb30BaTh XUMUYECKNUE 3HAHUS JJIS PELIeHus Mpobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYyalMsIX;

UHTEpeca K O3HAHUIO U MCCIIEN0BATENIBCKON JESATENbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTM K HENPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BAHHUIO, K
AKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAHMM 10 XMMHH B COOTBETCTBHUHM C JKU3HEHHBIMH
MOTPEOHOCTSIMU;

uHTEpeca K OCOOEHHOCTSIM TpylJa B pa3nuyHbIX chepax mnpodeccrnoHaTbHON
NEeSITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIE pe3ysbTaThl OCBOEHHS Y4YeOHOro mnpeamera «XHMHsD) Ha YpOBHE
cpemHero o0mero o0pa3oBaHMs BKIIOYAOT:

3HauuMble IS (OPMUPOBAHHUS MHMPOBO33PEHMSI OOYUAIOLIUXCS MEKIUCIUILIMHAPHbBIE
(MexnpeMeTHbIE) OOIIeHayYHBIC TIOHSTHS, OTPAKAIOIIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
u CHGHI/I(i)I/IKy MCTOJOB IMO3HAHUS, UCITIOJIB3YEMBIX B €CCTCCTBCHHBIX HayKax (MaTepI/ISI, BEUICCTBO,
SHEprus, SIBJICHUE, MPOIeCcC, CHCTEMa, HAYYHBIH (akT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIeIOBaHNE, HAOIIOIeHNEe, U3MEPEHHUE, SKCIICPUMEHT U IpyTHE);

VHHBEpCaJIbHbIE ~ yueOHble  JeHCTBHS  (MMO3HABATElbHBIC,  KOMMYHHUKATHUBHBIC,
peryisTUBHBIE), oOecreunBapmme ¢GOpMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PAaMOTHOCTH U
COIMAITLHOW KOMITETEHIIUN O00YYarOIIUXCS;

CIOCOOHOCTh ~ OOYYAIOUIMXCS  KCIIONB30BaTh ~ OCBOCHHBIC  MEXIUCIHMILIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCadbHble ydeOHBbIE ACWCTBHUA B IIO3HABATEIBHON U
COITMAITLHOW TIPAKTHUKE.



MeramnpeaMeTHble pe3ysbTaThl OTPAXKalOT OBJAJEHUE YHUBEPCAIbHBIMH YYEOHBIMHU
[103HaBATEJIbHBIMH, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JCHCTBUSIMM.

OsiajeHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JIOrHYecKHe NeHCTBUSA:

CaMOCTOSITENTLHO  (DOPMYyNTUPOBaTh M aKTyalU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €
paccMaTpuBaTh;

ONpEeAENATh LENHU JIeATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTaThl IEATEIHHOCTH C MOCTABICHHBIMH LIEISIMU;

UCIOJIb30BaTh NPU OCBOCHUM 3HAHUNW NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBLACIATH
XapaKkTepHble TPU3HAKM MOHATHA M yCTAHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME OHATHUS 1J11 OOBSCHEHUS OTAENbHBIX (DAaKTOB U SIBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHHU JUIs KJIacCU(UKALMK BELIECTB U XUMHUECKUX PEAKLINH;

YCTaHABIIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3YYaeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE pacCyXJIeHHs (MHIYKTUBHbIC, JAEQYKTUBHBIE, [0 AaHAJOIUN),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTHBOPEUUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATh B IpOIecce MO3HAHUS, UCIOJIb3YeMble B XUMHHU CHUMBOJIMYECKUE (3HAKOBBIC)
MOJIeJIH, TPE0OPa30BbIBATH MOEIbHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) SJIEMEHTA,
XUMUYecKas (QopMysa, ypaBHEHME XUMHMUYECKOW peakiuu — TMpH pelIeHuH Yy4eOHBIX
[IO3HABATEJIBHBIX MU NPAKTUYECKUX 3a/ay, IPUMEHATh HA3BaHHbBIE MOJEJbHBIE IPEICTaBICHUS
JUIS BBISIBJICHHSI XapAKTEPHBIX PU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCIeA0BaTENbCKHUE IefiCTBHS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUIL;

¢dopMynHMpoBaTh INETM W 33JaYM  HCCIEIOBAaHUS, WCIOJIb30BATh IIOCTABICHHBIE H
CaMOCTOSITENILHO c(hOpMyITUpOBaHHbBIE BOMPOCHI B KaUeCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
U1 (OPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIa/IETh HABBIKAMHM CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOIIOAaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh OOOOIIEHHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEA0BAaHUsSA, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJEIIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHMYECKOH HCCIIeIOBAaTeNIbCKOM M MPOEKTHOW JAesTeIbHOCTH,
MPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO PA3IMYHBIX METOAOB ITO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATbCA B Pa3IMYHBIX HMCTOYHUKAX HMHPOpMaLuu (HAy4HO-NOIMYyJIIpHAsI
JuTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTa),
aHATU3UPOBaTh MH(MOPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpPEACTaBICHUSA, KPUTHUYECKH
OLICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh pa3IMyHbIEe METOMAbI NpH IOMCKE U O0TOOpe
uH(popMaLnu, HeOOXOAMMOM JUIs BBINOJIHEHHS Y4€OHbIX 3ajjau ONpeIesIEHHOIO THUIIA;

npuoOpeTaTh OMBIT UCIOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (POpPMY MpeAcCTaBICHUS UHPOPMALUHU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

UCTOJIb30BaTh HAYYHBIA SI3bIK B KauyecTBE CpeICTBa MpH paboTe ¢ XUMHUYECKOU
uHpOpMaLMe: MPUMEHSATh MEXIpPEeIMETHbIE ((QHU3MUecCKue W MaTeMaTH4ecKue) 3HaKu |
CHMBOJIBI, (hOpMyJITbl, a00peBUATYPbI, HOMEHKIIATYPY;

WCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH J1eHCTBUSIMU:

3a71aBaTh BOMPOCHI 10 CYIIECTBY OOCYXTaeMOW TeMBI B XOJI€ THAJIOTa ¥/HMIIH TUCKYCCHH,
BBICKa3bIBaTh WJEH, (POPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIHHO  BBITIOJTHEHUS
MpEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIEel pe3yJbTaTOB MO3HABATEIBHOW JEATEIIEHOCTH, TOITYYEHHBIX
CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKAaMH IIPH  BBIIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, TPAKTHUECKOW paboOThl TO HCCIEAOBAHWIO CBOWCTB HM3y4aeMbIX BEIICCTB,
peanu3anyy y4eOHOro MpoekTa W (OPMYJIUPOBATH BBIBOJBI IO pe3yibTaTaM HpPOBEAEHHBIX
HCCIIeJOBAaHUN IyTEM COTTIACOBAHUS MO3UIUI B X0/1€ 00CYKACHUS 1 0OOMEHa MHEHHUSMH.

OBJaieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM A€l CTBHSIMU:

CaMOCTOSTENILHO IUIAHHPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO NESTEIHLHOCTD,
ompenenss e€ Leau U 3a7ayd, KOHTPOJUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
npeayaraeMblii aJrOPUTM JIEHCTBHH TPH BBHITOJHEHUH YYEOHBIX M HCCIIEAOBATEIbCKUX 3371ad,
BbIOMpaTh Haubosee F3(P(HEeKTUBHBIN CIIOCOO MX PEelICHHUs C YYETOM IMOJyYeHHUs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEaKIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENPHOCTH Ha OCHOBE caMoOaHalu3a M
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUs Kypca «OpraHudeckas XuMUsD) OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOH COCTaBIISIIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SBICHUH OPUPOABI, B (OPMHUPOBAHUH
MBIIUIEHUS W KYJBTYpPBl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pPEeIICHUA TPAKTUYCCKUX 3aJad MW OSKOJOTMYCCKH O6OCHOBaHHOFO OTHOIICHHUA K CBOCMY
3I0POBBIO U IPUPOIHON CpeELE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHSTUS (XUMUYECKHUI JIEMEHT, aTOM, JJIEKTPOHHAs: 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
ANIEKTPOOTPULIATEIBLHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHasT Macca, MOJSIpHBIM 00BEM, YIIEPOAHBIH  CKEleT,
GbyHKIMOHAIbHAS TPyMNa, paiuKal, H30MEpHUs, U30MEpPbI, TOMOJOTUYECKHI psil, TOMOJOTH,
YTII€BOAOPOAbI, KUCIOPOI U a30TCOAEPIKALIME COCIUHEHUS, MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHNS); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akOoH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHW; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUME B OCHOBE IOHUMAaHHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOWCTBAX,



COCTaBe, MOJYYECHUHU M 0€3011aCHOM HCIIOJIb30BAaHUH BAKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY
Y TIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHI BBISABIISATH XapaKTepHbIe MPU3HAKU TOHATHHA, YCTaHABIMBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHUS IIPU OMMCAHNUU COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COEIUHEHHUI;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOW) (GOPMYII OPraHMUECKUX BEIECTB
U YpaBHEHUN XUMHUYECKHX pEakUui, U3rOTaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUIS WUTIOCTPAIMKM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUH yCTaHABIMBAThH MPUHAJIC)KHOCTh U3YYEHHBIX OPTaHUMYECKUX
BEUIECTB II0 MX COCTaBy U CTPOEHHUIO K OIpeAeaEHHOMY KJacCcy/Tpyline COEeIUHEHHM
(YrneBomopoJpl, KHCIOPOA M  a30TCOJAEp)KAIlME  COCIMHEHUS, BbICOKOMOJICKYIISIPHBIC
COeUHEeHHMsI), AaBaTb UM Ha3BaHus o cuctemarnyeckoil HomeHknarype (IUPAC), a takxe
MPUBOJUTH TPUBUAIbHBIE HA3BaHWs OTNEIbHBIX OPTraHMYECKHX BEIIECTB (ITUIICH, MPOIMHIIEH,
alleTUIeH, ATWIEHTJUKONb, TIUIEepuH, (eHon, QopMmaibaerun, aueTalbIeru]l, MypaBbHHAS
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, PpyKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIHIH);

C(OPMHUPOBAHHOCTh YMEHHUS OINPENEIATh BHJbl XUMHYECKOW CBA3M B OPraHMYECKUX
COeMHEHMSIX (OJIMHAPHBIE U KpaTHbBIE);

Cc(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHSATHh MOJOXKEHUS TEOPHHM CTPOSHHSI OPTraHMYECKUX
BemiectB A. M. byTtinepoBa st 00ObsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTb COCTaB, CTpPOCHHE, (U3UYECKHe WU
XMMHMUYECKHUE CBOMCTBA TUIIMYHBIX IPEJCTABUTENEH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeraH, 3TaH, OSTWIEH, NPONWICH, aleTHieH, OyrtaaueH-1,3, merunOyrtaauen-1,3, OeH3om,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUIEPHH, (EHOJ, aleTalbAerHl, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJI0I03a, aMHUHOYKCYCHas KHCJIOTa), WIIIOCTPUPOBATh
TE€HETUYECKYI0 CBSI3b MEKIY HUMHU YPaBHEHUSIMU COOTBETCTBYIOILMX XHMHUYECKHX peakuuil c
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OPMUPOBAHHOCTh YMEHHUSl XapaKTepHU30BaTb HCTOYHUKU YIJIEBOJOPOJHOTO ChIPbS
(HeTh, TPUPOAHBIA Ta3, yroiib), CIOCOOBI WX NEPepadOTKHM W IMPAKTHYECKOE MPHUMEHEHHE
MIPOJYKTOB MEpepaboOTKH;

Cc(OPMHPOBAHHOCTh YMEHHH IPOBOAUTH BBIYHCICHHUS [0 XUMHYECKHM YpPaBHEHHSIM
(Maccpl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUII 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XWMUU MPU H3YYCHHHM BEIIECTB W XHUMHUYECKHUX SIBJICHHM
(HabnrofeHue, W3MEpEHHe, OSKCIEPUMEHT, MOJCIUPOBAaHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKNE 3HAHUS JJIs IPUHATHS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAaIUsAX, CBA3aHHBIX
C BEUIECTBAMU U UX MPUMEHEHHEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUIIa MOJIb30BAHUS XUMHUYECKON MOCYI0U U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE MpaBHUiIa OOpAIIEHHUs C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIHUSMU MO BBITIOTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;



c(hOpPMUPOBAHHOCTh YMEHHWH TIJIAHUPOBATh M BBITIONHATh XUMHUYECKUN OKCTIEPUMEHT
(HpCBpaHIGHI/ISI OpTraHNYCCKUX BCHICCTB IMpPU HAIrpCBAHUH, MOJTYYCHHEC STUJIICHA WU U3YYCHUC C€TO
CBOWCTB, KayeCTBEHHBIE pPEAKIMH OPraHMYECKUX BEILECTB, JAeHATypauus OeNKoB IpHu
Harp€BaHHu, UBCTHBIC PCAKIIUN 6CJ'IKOB) B COOTBETCTBHUU C IMpaBHUJIaMH TCXHUKHU 6630HaCHOCTI/I
pu OOpaIlleHUH C BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAaHHEM, MPEICTABIATH PE3yIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alKucU YpaBHEHUI COOTBETCTBYIOIIMX pEaKkUud U
(hopMyJIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpMAIUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBor mH(popmMaiun, UHTepHET 1 IpyTux);

c(hOPMHUPOBAHHOCTh yMEHUH COOJIOATh TIpaBUiIa SKOJOTHYECKH I1eJ1ecO00pa3HOro
IIOBCACHUA B 6BITy n TPYJIOBOI;'I ACATCIIBHOCTH B MCIAX COXpAaHCHHSA CBOCro 3J0POBbBA U
OKpY’Karoliel MPUPOTHON CpPeibl, 0CO3HABATh OIMACHOCTh BO3JCHCTBUS HA YKUBBIC OPTaHU3MBI
ONpEeCIEHHBIX OPraHMYECKHUX BEHIECTB, MOHMMass cmbica nokazarens [I/IK, moscHsaTe Ha
pUMEpax CIIOCOObl YMEHBIIICHUS U TPEJIOTBPAIICHUST UX BPEIHOTO BO3JCHCTBUS HAa OPTaHU3M
YeJI0BeKa;

U OOYYaIOLIMXCSl ¢ OIPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI: YMECHHE MPHUMEHSThH
3HaHUs 00 OCHOBHBIX JOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYCCKUX SBIICHHIA;

JUIS CIIEMIBIX M CIA0OBHIANIMX OOYYaroOUIMXCs: YMEHHE HCIIOJIb30BaTh peiabeHO-
TOUYEYHYIO cUCTeMy 00o3HaueHu JI. Bpaiis ais 3anvcn XuMu4eckux Gpopmyir.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOeHHsS Kypca «OOmas u HeopraHudeckas XUMHSD)
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAYYHON KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWU SBICHUH TPUPOABI, B (POPMHUPOBAHUH
MBIIUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (DYyHKIIMOHAIBFHOW TPaMOTHOCTH, HEOOXOAMMOW st
pPEIICHUA TIPAKTUYCCKUX 3aJad MW OSKOJOTMYCCKH O6OCHOBaHHOFO OTHOIICHUA K CBOCMY
3I0POBBIO U IPUPOIHOM CpEJIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHSTHS (XUMUYECKUH JIEMEHT, aTOM, H30TOTI, S-, P-, d- AJIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJSIPHBIH OO0BEM, BAJICHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTETICHBb
OKHCJICHUS, XUMHUYECKas CBs3b (KOBaJIGHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKass  peIETKAa, TUIIBI XMMHWYECKMX  pPEakUui, pacTBOp, SJIEKTPOJIHTHI,
HEDIJICKTPOJIUTHI, DJICKTPOIUTHYECKAsT TUCCOIUAIMSA, OKHCIHUTENIb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHYECKON  peaklMy, XMMHYECKOe paBHOBECHE); TEOpPUM U 3aKOHBI  (Teopus
AJEKTPOIUTUYECKON JucconManuu, nepuoandyeckuit 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUs W MPEBPAIICHUS SHEPTHMH IPU XUMHUYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKUH SI3bIK XHMHH, MHUPOBO33pEHUYECKHE 3HAHUS,
JeXalye B OCHOBE I[MOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTM XHWMHMUYECKHX SIBJIICHUU,
(dbakToIOrnYecKue CBEICHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M 0€30MaCHOM HCIOIb30BaHUU
BOKHEHIIINX HEOPTaHUYECKHUX BEUIECTB B OBITY U MPAKTUYECKOU JIEATEILHOCTH YEIOBEKa;



c(OPMHPOBAHHOCTh YMEHHMH BBISABIATH XapaKTepHbIE MPU3HAKU MOHSATHHA, YCTaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHUS IPU ONUCAHUUA HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIH30BATH XUMHUYECKYIO CHMBOJIMKY JUIS COCTABIICHHS
¢dopMy BeIIECTB M YypaBHEHUH XUMHUECKUX pPEAKLIUH, CHUCTEMAaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETAllEHas W3BECTh, IUTbEBAs COJA, NMHUPUT U
JpyTHe);

c(OPMHPOBAHHOCTH YMEHHUH ONPEAETIATh BAJICHTHOCTh U CTENIEHh OKHUCIICHUS] XUMHUYECKUX
3JIEMEHTOB B CO€AMHEHMSIX PA3JIUYHOIO COCTaBa, BUJ XMMUYECKOH CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJIJINYECcKasi, BOJOPO/AHAsA) B COCAMHEHMSX, TUI KPUCTAIUIMUECKON PEIIETKU KOHKPETHOTO
BelleCTBa (aTOMHas, MOJIEKYJISpHas, MOHHAs, METalJIMuecKas), XapakTep Cpelsl B BOJIHBIX
pacTBOpax HEOPraHWUYECKUX COCAMHEHUM;

C(OPMHPOBAHHOCTh YMEHHH yCTaHABJIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEIECTB
10 UX COCTaBY K ONpEeAeNEHHOMY KJIacCy/TpyIIle COEJUHEHUH (IPOCThIE BEIECTBA — METAILIIBI U
HEMeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THAPOKCU/IBI, COJIN);

C(OPMHUPOBAHHOCT YMEHMH pacKpbIBaThb CMBICH Iepuoguueckoro 3akona JI. U.
MengeneeBa M JIEMOHCTPUPOBaTb €r0  CHUCTEMATH3UPYIOILYI0, OOBACHHUTEIbHYID U
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCT, YMEHUH  XapaKTepu3oBaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUECKUX 3JIeMeHTOB 1—4 nepuonos Ilepuoanueckoit cucreMbl XUMHU4YeCKUX 3neMeHToB /1. 1.
MeneneeBa, HCIONB3Ysl TOHATHA «S-, p-, d-2JEKTPOHHBIE OpPOMTANM», «IHEPrETHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHMs CBOICTB XMMMYECKHX OJJIEMEHTOB M HX
COEAMHEHHUI 0 nepruoaam u rpynnam llepuoandeckoi cucreMbl XUuMHAYECKUX 3jieMeHTOB Jl. M.
Menneneena;

c(OPMHPOBAHHOCT, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKHX BEILECTB pa3IMYHBIX KJIaCCOB, IOJATBEPKIaTh CYLIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXIY HEOPraHWYeCKMMM BEIIECTBAMM C TIOMOIIBIO yPAaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIIMII;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATH XMMHUYECKUE DPEAKIHMU IO Pa3IHNYHbIM
npu3HakaM (YUCITy W COCTaBy pEarupyrolfX BEIIECTB, TEIIOBOMY J(QEKTy peakuuu,
M3MEHEHUIO CTENIeHEeW OKUCIICHMSI 3JIEMEHTOB, 00PaTUMOCTH peaKklny, YYacTHIO KaTalnu3aTtopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIISITh YPABHEHHS PEAKIUi PA3IMYHBIX THUIIOB, TIOJHBIE
U COKpaIlléHHbIE YPaBHEHUS PEaKLMH MOHHOTO OOMEHa, YYMUThIBAs YCIIOBHS, IPU KOTOPBIX 3TH
peaKknuu UyT 10 KOHLA;

C(OPMHUPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEILECTB, pPACIO3HABAaTh OMNBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii HOCPEeCTBOM COCTABIEHMSI AJIEKTPOHHOIO OajaHca ATUX PeaKIMid;

C(OPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPeakluu OT
pa3nu4HbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 paBHOBECUS B 3aBUCHUMOCTHU OT
BHeIHero Bo3jeiicteus (npunuun Jle latense);



chOpPMUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh XHWMHUYECKHE MPOLECCHI, JeXkKallue B
OCHOBE MPOMBIIIICHHOTO TOJIY4YEeHUsI CEPHON KUCIIOTHI, aMMHaKa, a TaKkke c(hOpMUPOBAHHOCTh
MpeICTaBICHU 00 OOIMX HAYYHBIX MPUHIMIAX M JKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUH TIPOBOJUTH BBIYHUCICHHS C HCIIOJB30BAHUEM TOHSITHS
«MaccoBasi 0l BELIECTBAa B pacTBOpe», OOBEMHBIX OTHOIIEHUH Tra30B IMPH XUMHUYECKUX
peaxkusax, Macchbl BEIIECTBa WIM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEAKIMH BELIECTB, TEIUIOBOTO 3(deKkTa peakuuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPALIEHHS U COXPAaHEHUS SHEPTUY;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUiIa MOJIB30BAHUS XUMHUYECKOW TOCYI0N U
abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBITOJHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJIHATH XUMHUYECKHH HSKCIICPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAA B TPUCYTCTBHM KaTallM3aTopa, OMpeIeNieHuEe Cpelibl
PacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIMSHUE Pa3IHYHBbIX (aKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIuH, peakldd HOHHOrO OoOMeHa, KaueCTBEHHbIE peaklUd Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE YKCIEPUMEHTAIbHbIX
3ajau mo TemMam «Metamnely u «Hemeramib») B COOTBETCTBMM C TPAaBUJIAMH TEXHHKH
6e30macHOCTH MPU 00paIlleHUH ¢ BEUIECTBAMH U JIA0OpaTOPHBIM 000PYIOBaHUEM, MTPEICTABIATh
pe3yNbTaThl XUMUYECKOTO HKCIEPHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyITUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

c(hOPMUPOBAHHOCTh YMEHHI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJIy4Ya€MYyK0 U3 pa3HbIX HCTOYHUKOB (CpEeACTBAa MaccoBOMl KOMMyHHMKauuu, WHTEepHET U
JPYTHX);

c(OPMHPOBAHHOCT, YMEHHUH COOJIOAATh IpaBHJa HKOJOTHYECKH LEIecO00pa3HOro
MOBEJCHUS B OBITY M TPYIOBOH [MEATETHHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBBS H
OKpY>Karollle NpUPOJHOM CPEbl, OCO3HABATH OMACHOCTH BO3JICHCTBUS Ha >KUBBIE OPraHU3MBbI
OTpeeNEHHbIX BEIIEeCTB, MOHMMas cMmblca nokaszatens [IJIK, moscHsaTs Ha nmpumepax crnocoObl
YMEHBILIEHUS U MPEAOTBPAIIEHUS UX BPEAHOIO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIsT OOYYaIOIIMXCSl C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBBS: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUECKUX SIBJICHUI;

JUISL CIENBIX W CIHA0OBUIAIIMX OOYYAIONIMXCS: YMEHHE MCIOJb30BaTh pebedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins ans 3anucu xumMuyeckux Gpopmy.

Peanu3anusi BOCIUTATEIHLHOI0 NOTEHIMAJIA YPOKOB XHMHH NPelycMATPHBAeT:

1) wucnonb3oBaHHE BOCHHUTATEIBHBIX BO3MOXKHOCTEH coAep:KaHMS Yy4eOHOro mpeaMeTa
«Xumus» Uit GOpPMUPOBaHUS Yy OOYyYalOIIMXCS POCCUHCKUX  TPATUIMOHHBIX JTyXOBHO-
HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LIEHHOCTEH, POCCHICKOTO HCTOPUYECKOTO CO3HAHUS Ha OCHOBE
HCTOPUYECKOTO MPOCBEUICHUS; IMOJ0OpP COOTBETCTBYIOLIETO COAEpXaHHUS YpPOKOB, 3a/laHui,
BCIIOMOTaTeIbHBIX MAaTEPUAIOB, TPOOJIEMHBIX CUTYAIIHH 7151 00CYKACHUM;

2) BKJIIOUEHHUE IIeJIEBbIX OPUEHTHPOB PE3yJIbTATOB BOCHHUTAHUSA, UX YUET B OIpeIeTICHUU
BOCIIUTATEIbHBIX 3a/1a4 YPOKOB:

yCBOEHHE OOy4YalolMMUCS 3HAHUN HOPM, TyXOBHO-HPABCTBEHHBIX ILIEHHOCTEW, TpaTulluii,
KOTOpBIE BBIPA0OTANIO poccuiickoe 00IIecTBO (COIMATbHO 3HAUUMBIX 3HAHUN);



¢bopMHpOBaHHE U pa3BUTHE JUYHOCTHBIX OTHOIIEHHUH K O3TUM HOpPMaM, IIEHHOCTSM,
TpaJuLUsAM (MX OCBOEHUE, IPUHSATHE);

npuolOpereHue COOTBETCTBYIOILIETO TUM HOpMaw, LIEHHOCTSIM, TpaaUIUsIM
COLIMOKYJIFTYPHOTO OIIbITa TOBEJCHMS, OOIIEHMS, MEXKIUYHOCTHBIX COLIMAJIBHBIX OTHOLICHMIH,
IIPUMEHEHNUS [10JIyYE€HHBIX 3HAaHUM;

JOCTUKEHHE JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS 0011e00pa3oBaTeNbHbIX IPOrpaMM B
cootBercTBUM ¢ PI'OC COO.

1) BBIOOpP METO/IOB, METOJUK, TEXHOJIOTHI, OKA3bIBAIOIINX BOCIIUTATEILHOE BO3ICHCTBHE HA
JMYHOCTH B COOTBETCTBUU C BOCIUTATEIbHBIM HJI€AJIOM, LIEbIO U 3a/ladaMH BOCIIUTAHUS, LIEIEBBIMU
OpUEHTHpPAMHU pe3yJbTaTOB BOCIUTAHUS; pealH3alMl0 MPUOPUTETA BOCHUTAHHUS B yueOHOMU
NeSITeNIbHOCTH;

2) mnpuBIeYEHHE BHUMAHUS OO0YyYarONIMXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
MIPEeIMETOB, SIBJICHUM M COOBITUN, MHUIUUPOBAHUE OOCYXKJIEHUH, BBICKA3bIBAHUI CBOET0 MHEHWS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITUSIM, SIBICHUSAM, JIUIIAM;

5) TmNpUMEHEHHWE WHTEPAKTUBHBIX (OopM ydueOHOW paboThl — HMHTEIICKTYyaIbHBIX,
CTUMYJIUPYIOUIUX TO3HABATEIbHYI0 MOTHBALMIO, MIPOBBIX METOJAUK, JHCKYCCHH, JarolIuX
BO3MOKHOCTb NPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO JTMAJIOra; rPpyHIoBOi paboThl, KOTOpas
YUUT CTPOUTH OTHOIIEHUS U JIEHCTBOBAaTh B KOMaHJE, CIIOCOOCTBYET PA3BUTHIO0 KPUTHUYECKOTO

MBIIIICHUS;
6) moOyxneHue oOyvaromuxcs CcoON0JaTh HOPMBI TOBEJCHHMS, TNpaBWiia OOIIEHHUS CO
CBEpCTHUKAMU " nearornyecKuMu pabOTHHUKaMH, COOTBETCTBYIOIIHE yKIIaay

001e00pa3oBaTeIbHONM OpraHU3aIiK, YyCTAaHOBJICHUE U MOIEPKKY JOOPOKENIaTeIbHOW aTMOC(EpHI;
7) opraHM3al{i0 HACTABHUYECTBA MOTHBHPOBAHHBIX U 3PYIUPOBAHHBIX OOYYarOIIUXCS HAJ
HEYCIIEBAIOIIMMU OJHOKJIACCHUKAMHU, B TOM YHUCJIE C OCOOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTIIMH,
JIAIOIET0 00YYaIOIMMCS COLMAIBHO 3HAYMMBII OIBIT COTPYIHUYECTBA U B3aUMHON TTOMOIIH;
8) WHHIMUPOBAHME W TOJJICPKKY HCCIIEIOBATEILCKON JAEATENBHOCTH OOyYaroUIuxcs,
IUIAHUPOBAaHME M BBINOJHEHHE WHIMBHIYaJbHBIX M TPYIIOBBIX IPOEKTOB BOCHHTATEILHON
HaIpaBJIEHHOCTH.



10 KJIACC

L. TEMATUYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3iesioB U TeM

Koan4gecTBo 4acoB

duekTpoHHbIe (LM pPOBbLIE)

Ne i/m KoHnTposbHbI IIpakTH4eckue
MpOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChl
e padoThI padoThI
Pa3nes 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHHU
https://academy-content.apkpro.ru/
lesson/a9f3d191-5¢ele-4e24-ac02-
efb16fa49t6a
[IpenmeT opraHnYeCKON XUMUH.
T
1.1 Cs;)p;;ej;p;im;/logrilzqz;znx 3 https://academy-content.apkpro.ru/
CTaﬂ opas I/Ia‘I‘HO.CTiKa P lesson/c935a58¢-ab0e-4¢59-9dcf-
proBaza 20517ae4b52e
Hroro no pasneny 3
Pa3nes 2. Yraesogopoasl
https://academy-content.apkpro.ru/
lesson/258ddc06-ec23-473c-b3d7-
21 [IpenenbHbIe YIIIEBOIOPOIBI — 5 ed82fcaddd02

aJIKaHBbI

https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
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/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/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

lesson/4da31505-652d-4916-9¢7c-
56e88b39bb24

2.2

Henpez[eanLIe YIiaeBoJOpOAbL:
AJIKCHBI, aJIKaAUCHBbI, aJIKUHBbI

https://academy-content.apkpro.ru/
lesson/05ab5925-ba&e-499¢-840b-
70b5e8db71ae

https://academy-content.apkpro.ru/
lesson/6df23393-6108-

https://academy-content.apkpro.ru/
lesson/05¢9a929-6741-4d7¢c-84b5-
009292468356

23

Apomatudeckue yriieBoaoposl

https://academy-content.apkpro.ru/
lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4

24

[IpupoaHbIe HCTOYHUKH

https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
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/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/6df23393-6f08-
https://academy-content.apkpro.ru/lesson/6df23393-6f08-
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24

YTJICBOIOPOIOB U UX IepepaboTKa

lesson/99557a5e-2221-43e0-97b8-
983de535¢44d

Hroro no paszgeny

13

Pasznea 3. Kucaopoacoaepxamue oprannyeckue coeIuHeHust

https://academy-content.apkpro.ru/
lesson/5439¢18b-7440-4b6{-bf84-
c041a471694f

3.1 Crnuptsl. ®enon 3
https://academy-content.apkpro.ru/
lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90
Astbaeriis. KanGoHoBLe KHCIOTLL https://academy-content.apkpro.ru/
32 ACTHARL Rap ' 7 lesson/b4feaa04-3438-4b57-a3ec-

Crnoxubie 3¢upbl

ba0f9fe63c0d

https://academy-content.apkpro.ru/
lesson/71ac4312-a0d4-4945-a0eb-
1e59¢d514d9f



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/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/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/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/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

https://academy-content.apkpro.ru/
lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0

3.3 YrineBoasl 3 https://academy-content.apkpro.ru/
lesson/6901bb76-194a-4177-bbbe-
3d3ae748{716

Hroro no paszneny 13

Pasznea 4. A3oTconepxaiiue OpraHnyecKkue coeIuHeHust

4.1

AMuHbl. AMUHOKHACIIOTEL. benku

3

https://academy-content.apkpro.ru/
lesson/0c608a59-4c69-4481-839¢-
92051201b73¢

https://academy-content.apkpro.ru/
lesson/c2{213d7-43d1-4873-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/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/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
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

Uroro no pazneny

Pa3pnen 5. BeicOKOMOJIEKY/ISIPHBIE COCIUHEHHU S

https://academy-content.apkpro.ru/
lesson/45b81dac-acba-440e-99¢3-
14¢3ba78050a

5.1 [Imactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I1O 14

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

11 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoandyecTBO 4acoB

duaekTpoHHbIe (LM poBbLIE)

Ne n/m KoHTpobHBI IIpakTHyeckue
NMpOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
e padoThbl padoThbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM
https://academy-content.apkpro.ru/
lesson/20b1df2e-6¢ce4-435b-b6dc-
5155d30a451fa
Crpoenune atomoB. [lepuoanueckuit
IT
1.1 iiﬁ;qimzi Ii?i:;lff;; Ic{m;eMa 3 https://academy-content.apkpro.ru/
M o lesson/e7d48881-055d-49da-a49c-
crAceena 7375¢3d033e9
https://academy-content.apkpro.ru/
lesson/a9¢9a61e-e387-4ffe-befb-
12 Crpoenue BemectBa. MHOroobpasue 4 aca9c7241b21
' BEIIECTB
https://academy-content.apkpro.ru/
lesson/75637222-d397-4b1a-810a-
1.3 XUMHYECKUE PEAKIIUU 6 1 1 cc7bca9e8alc



https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa

Hroro no pasgeny

13

Pasznea 2. Heopranuueckasi xumusi

2.1 MeTtanibl

https://academy-content.apkpro.ru/
lesson/e7{t8162-0d4d-4018-b917-
422¢3e710750

https://academy-content.apkpro.ru/
lesson/a0d5bd16-683e-4ale-8073-
70c604e9c862

2.2 HewmeTtamsl

https://academy-content.apkpro.ru/
lesson/2390b83e-a935-4¢96-bd3a-
25126d9¢1139

https://academy-content.apkpro.ru/
lesson/ctb70c37-2784-4¢66-be05-
b0966dffb673

https://academy-content.apkpro.ru/
lesson/34e920c7-£570-45b1-8c7e-
b7989845da49



https://academy-content.apkpro.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.apkpro.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.apkpro.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750

CBi3b HCOPIraHNYCCKUX U

https://academy-content.apkpro.ru/
lesson/c6c5af9a-9645-4604-9834-
59151d566a61

2.3 2
OpPraHUYECKUX BEIECTB
https://academy-content.apkpro.ru/
lesson/34e920¢7-1570-45b1-8c7e-
b7989845da49
Hroro no pazneny 17
Pa3nena 3. Xumus u )Ku3HbL
https://academy-content.apkpro.ru/
lesson/b8e4d657-2¢cc7-4860-8583-
9f76edc8a59f
3.1 XUMHUA U KU3HDb 4
Hroro no pasgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.apkpro.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.apkpro.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49
https://academy-content.apkpro.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.apkpro.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://academy-content.apkpro.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61

