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IlosicHuTeNbHAA 3alIHCKA

Pabouas nporpamMmMa 1o XuMHM Ha ypOBHE CpeAHEro odiero oopaszoBaHus pazpaboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanun B Poccuiickoii
®denepanumn», TpeOOBaHUH K pe3ysibTaTaM OCBOCHUs (eliepanbHOil 00pa3oBaTebHON IPOrpaMMbl
cpeaaero  obmero  obpazoBanus(POIl  COO), mnpencraieHHbix B DexepanbHOM
rocyJIapcTBeHHOM obOpazoBarenbHoM cranaapre COO, ¢ yuérom Konuenmuu npenojaBaHMs
yueObHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranuzanusax Poccuiickoii @eneparum,
peaIu3yoIuX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, U OCHOBHBIX NOJOXkEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 ropa» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIIyOJNEHHOTO M3YYEHHUS 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro oOpa3oBanHus ydammxcst 10-11 kmaccoB. W3ydeHue mnpenmera,
peaym3dyeMoe B YCIOBUAX AUPPEPEHIUPOBAHHOTO, MNPOMUIBLHOTO OOYYSHHS, MPU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0 U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIMMYIO JUIS a/IalTalluy X K OBICTPO MEHSIONIMMCS yCIOBHSAM KU3HU B COITUYME, a TAKXKE
JUI IPOAOIDKEHHUsT 00yueHHsl B OpraHM3alusaxX MpodecCHOHAIbHOrO0 00pa30BaHUs, B KOTOPBIX
XUMHS SBJSIETCS. OJJHON M3 IPUOPUTETHBIX JUCIUTUINH.

B mporpamme 1no XMMUM Ha3HadeHHE MpeaMeTa «XHUMHA» IOJIydaeT IOJPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHUs! U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHHKOB.
CBUIETENBCTBOMTOMYSBIISIOTCSCIIEAYOIIMEBBINOIHAEMbICTPOrPAMMONIIOXUMUU (D YHKIINU:

- UH(POPMALIMOHHO-METOIUUECKAs], pean3alus KOTopoil o0ecreuynBaeT noiry4eHue
NPEICTaBICHUS O LENAX, COACPKaHUM, OOIIeH CTpaTeruu o0y4YeHHs, BOCIUTAHUS U Pa3BUTHS,
o0yyaroImuxcs CpeCTBaMU IPEIMETa, U3y4aeMOoro B paMKax KOHKPETHOTO Mpoduiis;

- OpraHM3al[MOHHO-TNIAHUPYIOLIasi, KOTopas IpeayCcMaTpUBaeT  OIpe/eeHHE:
IOPUHIUIOB CTPYKTYPUPOBAaHUS M IOCJIEAOBAaTENIHOCTH M3Y4YeHHUs Y4eOHOro Marepuana,
KOJIMYECTBEHHBIX ¥ KA4YeCTBEHHBIX €ro XapaKTePUCTUK; TOAXOMOB K (OPMHUPOBAHUIO
coJiepKaTeIbHON OCHOBBI KOHTPOJIS U OLIEHKU 00pa30BaTeNbHbIX JOCTHXKEHUH, 00yJarouxcs B
paMKax UTOTOBOM aTTeCTallly B ()OpPME €MHOTO TOCYIapCTBEHHOTO IK3aMeHa 10 XMMHH.

ITporpamma asst yriryOnE€HHOTO U3Y4YEHUS XUMHH:

yCTaHABJIMBAET WHBAPHAHTHOE MPEIMETHOE COJIEpKaHKe, 00s13aTeIbHOE IS U3yUSHHsS B
paMKax OTAEIbHBIX MpoduiieH, MpelycMaTpUBaeT paclpeielleHue U CTPYKTYPUPOBAHUE €ro IO
KJ1accaM, OCHOBHBIM COJIEp>KaTeNIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

- Na€T TpUMEpHOE pachpesaeieHne Y4eOHOro BpPEMEHH, PEKOMEHIYeMOro IJis
U3yYEHUS OTNIEIBHBIX TEM;

- npejiaraeT IpUMEpHYI0 MOCIE0BATENIbHOCTh U3YUYEHUsI YyUeOHOTro MarepHaia
y4€TOM JIOTUKH IOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBSI3€H;

- na€T METOAMYECKYIO MHTEpIpETalfio LeJed M 3ajad U3yueHHs NpeiMeTa Ha
yriayOa€HHOM YpOBHE C Y4YETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CpPEIHEro 0OILero
0o0pa3oBaHus, COJAEPKATENPHOW XapaKTEpUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTelbHOW TPOTpaMMbl CpemHero oOmero oOpa3oBaHus (JTMYHOCTHBIX,
METaIpeIMETHBIX, IPEIMETHBIX), @ TAKXKe C YUETOM OCHOBHBIX BHJIOB yUeOHO-IT03HABATEIbHBIX
JIEHCTBUI 00yUaroIIerocs 0 OCBOSHHUIO COJEPKaHUsI MPeIMeTa.

Ilo BceM Ha3BaHHBIM TO3MLMSAM B TpPOrpaMMe IO XHMMHU HPEIyCMOTpEHa
MIPEEMCTBEHHOCTh C OOy4YeHHWEM XHMHH Ha YypOBHE OCHOBHOTO 00IIero ooOpa3oBaHuUs. 3a
npefenaMy  YCTAaHOBJICHHOM MporpaMMoil MO XMMUM  00s3aTeNbHOW  (MHBAapHUAHTHOI)



COCTaBJISIIOLIEH collepikaHUs Y4eOHOro mpeaMera « XuMHUs» 0CTaéTcsi BOZMOKHOCTh BHIOOpA €ro
BapHUaTHUBHON COCTABIIAIONICH, KOTOpasi JOJKHA OINPEENIATHCS B COOTBETCTBUU C HAIPaBJICHUEM
KOHKPETHOTO MPOuUIs O0yICHHS.

B coorBerctBUu ¢ koHuentyaibHbIMU ToniokeHUs MU DPI'OC COO o Ha3zHaueHUH
npeaMeToB 0a30BOro M yriay0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yYeHUS Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIIEHHOTO U3Y4EHUs HAIIPaBJICH Ha
pean3annio NPEeeMCTBEHHOCTH C MOCIIEAYIOIIHUM TarloM HOJyYeHUsI XUMUYECKOro 00pa3oBaHus
B paMKaxX M3y4YeHHsI CHEIHATbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCIHUILIMH B By3aX U
OpraHu3aIysaX cpenHero npodeccuoHaabHOro 00pazoBanus. B 3Tol cBs3M M3ydeHHe MpenMera
«XUMUS» OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHHUE M YIIyOJIeHHEe TEOPETUYECKOH U
MPAKTUYECKON MOATOTOBKH OOYYaIOLIUXCs, BHIOPABIIUX ONpeAenEHHbIA nMpoduiib 00ydeHus, B
TOM 4YHCIE C MEPCIEeKTUBOW IOCIEIYIOIIET0 MOIYYEHUs] XMMHMUYECKOTOo 0Opa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasoBanus. Hapsaay ¢ atum, B cBete TpeboBanuiit ®I'OC
COO x mIaHupyeMBIM pe3yJbTaTaM OCBOCHHUS (enepalbHOH 00pa30BaTENbHON MPOrpaMMbl
cpenHero ooOmero oOpa3oBaHUS W3y4YEeHHE MpeaMera «XUMHS» OPHUEHTUPOBAHO TaKXKe Ha
pelieHue 3a1a4 BOCIUTAHHS M COIUAIEHOTO Pa3BUTHS 00ydaromuxcs, Ha (GOpMUPOBAHKE Y HUX
OOIIEMHTEIUIEKTYa bHbIX YMEHUHN, YMEHHUI paloHaNn3aui y4eOHOro TpyJaa U 0000IIEHHBIX
CI0COOO0B JEATENBHOCTH, UMEIOLINX MEXINCUUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocTaBngomuMy npeaMera «XUMHUS» Ha YPOBHE YIUIYOIEHHOTO W3YYEHHS SIBISIOTCS
yrayonénnsie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckas xumus». [lpu
OTIpe/IeIeHUU TOJXO0J0B K OTOOPY U CTPYKTYPHON OpraHM3allH COAEPKAHHS 3TUX KYpCOB B
IporpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO yPOBHEH U3yUeHUSs MpeMeTa.

OcHoBy conepkanusi KypcoB «Opranudeckass xumus» u «OOmas U HeopraHuyeckas
XUMUSD» COCTABIISIET COBOKYIMHOCTh NMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs IMpeAMETa. DTa CUCTEMa 3HAHUM IOJIydaeT ONpPEeNIEHHOE TEOPETHUECKOe
JOTIONTHEHHEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOJbIIMKA  00BEM
¢axTonormueckoro mMarepuaia. Tak, Ha yriayOn€HHOM YpOBHE M3YYCHHs MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAUUTEJIBHOIO YyBEIMYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX u
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS W yIriyOJeHHs] MPEICTaBICHUNH O CTPOECHUU
BEIIIECTBA, XUMHUECKONW CBSA3M M 3aKOHOMEPHOCTSIX MPOTEKaHMs peakifid, pacCMaTpUBaeMbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b 00OBACHSETCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUH py e€ 00pa30BaHUM U pa3pylIEHUH, a TAKXkKe C TOUKU
3peHusi MEXaHU3MOB €€ oOpa3zoBaHus. M3ydyeHue TUIIOB peakuuil TONoIHsIeTcS GOPMUPOBAaHHUEM
OpeCTaBiIeHU 00 ANMEKTPOXMMUYECKHX IpOLeccax U 3JIEKTPOJIM3€ pacilylaBOB U PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMHM TIpU PACCMOTPEHUU PEAKIUOHHOM CIOCOOHOCTU
COEIMHEHUH yzenseTca ocoboe BHUMaHUE BOIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax, 0 B3aMMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKIhii.

Ocoboe 3HaueHne UMeeT TO, YTO Ha COJepKAaHUE KYpCOB XMMHUHU YIIIyOJIEHHOTO YpOBHS
W3YUYEHUS JIJIS KIIAaCCOB ONpeeéHHOro Mpo¢ s (TITaBHBIM 00pa30M Ha UX CTPYKTYPY B XapaKTep
JIOTIOJTHEHUH K 0011l cucTeMe MpeIMETHBIX 3HAHNH) OKa3bIBAIOT BIMSHUE CMEXHBIE ITPEIMETHI.
Tax, HanpuMep, B coJlep:KaHUU TpeaMeTa Il KIIacCOB XUMUKO-(U3HUECKOTo Npoduiist 60JbIIoe
3HayeHue OyAyT HMMeTh 3JIeMEHTHl ydeOHoro marepuana mno obmeil xumuu. Ilpu usyuyenun
npeaMeTa B JaHHOM cllydae akIeHT OyJeT ciejlaH Ha OOIIHOCTh METO/0B MO3HaHUS, OOLIHOCTD
3aKOHOB U TEOPHUI B XUMHUH U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAs TeOpHs (MOJIEKYJISIpHAsl TEOPUS B
¢u3nKe), 3aKOHBI COXpPAHEHMs] MacChl W SHEPruu, 3aKOHbI TEPMOJAMHAMUKH, 3JIEKTPOJIH3a,
IIPEJICTABJIEHNs O CTPOCHHUHU BEUIECTB U JPYTO€.

B 10 xe Bpemst B coiepKaHUM MTpeIMeTa JJIsl KJIACCOB XMMHUKO-OMOJIOTUYECKOTO MPOQPHIIS
OonbIINi yAenbHBIN Bec OyaeT UMeTh OpraHuueckas XuMus. B aTom ciydae mpenocraBisercs



BO3MOXXHOCThH 1Jis 0oJiee 00CTOSITENbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluy KJIEeTKH Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOWM BXOISAT, K TMPUMEpPY, TaKhe CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JMMUJbL, OEJKH, YIrJeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILLECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, TbIXaHUSs, TUILEBAPECHHUS.

B mane ¢opmMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOILICHAYYHBIX
METOJIOB TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«XuMus» Ha YrIyOJE€HHOM YpOBHE OCHOBAaHO HAa MEXKIPEIMETHBIX CBA3SIX C y4eOHBIMU
peIMeTaMu, BXOAAIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE TPEAMETHD,
«Matemaruka u uapopmaTuka» 1 «PyccKuil sI3bIK U JINTEpATYpay.

[Ipu uzydyenun ydyeOHOTo mnpenMera «XuMUs» Ha yriayOIEHHOM ypOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAaHME OCHOB HAyKH XHMHH Kak 00JIacTH
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Perienue 3Toi 3ajauu Ha yriryOJ€HHOM YPOBHE M3YyYEHUs
IpeaMeTa npearnosaraeT peaan3aluio Takux Lesei, Kakx:

- dbopMupoBaHHe  TPEACTABICHUN: O  MaTepuajlbHOM  E€AMHCTBE  MHUDA,
3aKOHOMEPHOCTSIX ¥ TO3HABAEMOCTH SIBJIEHUH ITPUPO/IbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX
HayK W e€ BeAylleil ponu B 00eClEYeHUH yCTOWYMBOTO Pa3BUTHS YENIOBEUECTBA: B PELICHUU
po0JIeM 3KOJIOrMYECKOM, SJHEPreTUYECKON U MUILEBOM 0€3011aCHOCTH, B Pa3BUTUN MEIUIINHBI,
CO3/IaHMM HOBBIX MaTEpHAaliOB, HOBBIX MCTOYHHMKOB HEPIUU, B OOECIICUECHUU PALMOHAIBHOTO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPHI YEIIOBEKA, & TAKXKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOJIHOM Cpesie;

- OCBOCHHE CHUCTEMbl 3HAHUM, JICKAIIUX B OCHOBE XMMHUYECKOW COCTAaBIISIOLIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHUpA: (PyHIAMEHTAIbHBIX MOHATUH, 3aKOHOB U TEOPHUI XMUMHH,
COBPEMEHHBIX IPEICTABICHUI O CTPOCHUHU BEILECTBA HA PAa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJICKYJISIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX
IPOTEKAaHUs XUMHUYECKMX pEeaklUid, O XMMHYECKOM paBHOBECHM, PACTBOpPaX M JUCHEPCHBIX
CUCTeMaXx, 00 O0IKX HAYYHBIX MPUHIIUIAX XUMHUECKOTO MPOU3BOICTBA;

- ¢dopMupoBaHue y OOy4aroUIMXCsd OCO3HAHHOI'O IMOHMMAaHMs BOCTPeOOBAaHHOCTHU
CUCTEMHBIX XMMHYECKHX 3HAHUU N7 OOBSICHEHUs KIIOYEBBIX HJIEH M MPOOJIeM COBPEMEHHOM
XUMHUH, A7 OOBSACHEHUS W TPOTHO3ZUPOBAHUS SIBICHUN, HMMEIOIIUX €CTECTBEHHO-HAYYHYIO
MPUPOJIY; TPAMOTHOTO pEIIeHUs MpoOeM, CBI3aHHBIX ¢ XUMUEH, MPOTHO3UPOBAHHUS, aHATTN3a U
OLICHKH C TO3MIMH HIKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUI ObITOBOI UM MPON3BOACTBEHHOMN
JEATETbHOCTH YEJIOBEKAa, CBSI3aHHOM C XWMHUYECKHMM IPOU3BOJCTBOM, HCIOJIB30BAHUEM U
nepepadoTKOM BEIIECTB;

- yrayOJeHre MpeCTaBIeHUH O HayYHBIX METOAAX MO3HAHUS, HEOOXOIUMBIX JUIS
npuoOpeTeHus yMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX SIBJICHUH,
MMEIOIIHNX MECTO B IPUPOJE, B MPAKTUUECKON IE€ATEIbHOCTH U MOBCEHEBHOM KU3HU.

B muane peanusanuu mnepBOOYEPETHBIX BOCHUTATENBHBIX W Ppa3BUBAIOMIMX (PyHKUIMH
LIEJIOCTHOM CHCTEMBI CpeJHero oO0Iero odpa3oBaHUs MPU M3YUYEHHUHU IpeaMera «XUMHs» Ha
yIIIyOJIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh TPHUOOPETAIOT TAaKKUE 1IN U 3a]]a4H, KaK:

- BOCIIUTAHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUIN TPHUPOJIBI, YBAKEHUS K
IpOLECCY TBOpPYECTBA B OOJACTH TEOPETUYECKUX W TMPUKIAJAHBIX HCCIECJOBAHUM B XHMHUH,
(dbopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

- pa3BUTHE MOTHBAIMK K OOYYCHHIO M TTO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO
¥ CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHUS 00I€UeTI0BEYECKHUX IEHHOCTEH;

- pa3BUTHE I[103HABATEIbHBIX HHTEPECOB, HMHTEJUIEKTYalIbHBIX M TBOPYECKUX
crocoOHOcTel  oOyuwaromuxcs, (GOPMHPOBAaHME y HHUX CO3HATENILHOTO OTHOLICHHA K
caM000pa30BaHuUIO U HEMIPEPHIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO YCIIEUTHON Npo¢ecCHOHaTbHON



U OOIIECTBEHHON [eATENbHOCTH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 370pPOBBIO U
noTpeOHOCTH B 3I0POBOM 00pa3e KHU3HHU;

- dbopMupoBaHHE YMEHHI M HABBIKOB Pa3yMHOT'O MPUPOIOIOIb30BAHUS, PA3BUTHE
IKOJIOTMYECKON KYJIbTYphl, MPHOOPETEHUE OINbITa OOIIECTBEHHO-TIOJIC3HOW 3KOJIOTHYECKON
JESITEIbHOCTH.

OO1ee 4yuCIIo YacoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMHUU Ha YTITyOJICHHOM yPOBHE
cpennero obmero oopasoBanus, cocrapisieT 204 yacos: B 10 kiacce — 102 vaca (3 yaca B He1elo),
B 11 ximacce — 102 ygaca (3 yaca B HeJeNIO).

Tematuueckoe MJIaHUPOBAHUE BKIIOYAET IEPEYEHb pa3/ie]ioB U TeM C YKa3zaHUEM
KOJIMYECTBA YacOB Ha W3yUYCHUE KAXKIAOW TEMBbI, a Takxke (QUKCUPYETCS BO3MOXKHOCTh
MCIIOJIb30BaHUS 10 ATOM TeMe JIEKTPOHHBIX (LH(PPOBBIX) 00pa30BaTEIbHBIX PECYpCOB (Aanee —
DOO0P), HOMymIEHHBIX K HCIIOJIB30BAHHMIO TIPU peau3allid OCHOBHBIX 00IIe00pa30BaTeIbHBIX
nporpamm, 1 Aoctyn K KotopeiM npegoctanisier DI'MC «Mos mkosa".



Conep:kanue o0yueHust

10 kaace
(102 yaca, 3 yaca B HeJ1€JI10)

Oprananyeckasi XuMust

Tema 1. TeopeTnueckne 0CHOBBI OPraHM4€eCKOl XUMMH.

[Ipenmer W 3HaYeHWE OPraHUYECKOM XUMHHM, NPEACTABICHHE O MHOr000pa3uu
OpPraHMYECKHUX COCIUHECHUM.

DJNEeKTPOHHOE CTPOCHHME aroMa yIJepojia: OCHOBHOE M BO30YXIEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yriaepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJIEHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIHN). THITbI IepeKpbIBaHHS AaTOMHBIX OpOUTase, G- U -
cBa3u. OnuHapHas, ABOWHas M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKyJax
opranunyeckux seuiects. [lonsaTre o cBoO0AHOM panuKaie, Hykieoduie u 3JaeKTpodue.

Teopust crpoenust opranuueckux coenuHeHuii A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUSI OPraHMYECKUX COCINHEHHUH.
Monekynsipable ¥ CTPYKTypHble Gopmyisl. CTpykTypHbIE (DOpPMYIIBI pPa3sTUYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buasl wH3oMepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MONEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIyKTUBHBIA U ME30MEPHBII 3P PEeKThI).

[IpencraBnenne o KIacCUPUKAIMKA OPraHUUECKuX BemecT. [lonsaTue o GyHKIMOHATEHON
rpynne. I'omosnorus. I'omonornueckue psanael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequnenuii (IUPAC) u TpuBnanibHbie Ha3BaHHS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctn W kilaccuukanus — OopraHMdeckux  peakuui.  OKHCIUTENIBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIMH B OPraHUUECKON XUMHUHU.

OKCIlepUMEHTAIIBHBIE METO/bl M3yUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB IpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHWE W  TOpPEHHeE),
KOHCTPYUPOBaHUE MOJIEJIEN MOJIEKYJI OPraHU4YE€CKHX BEIIECTB.

Tema 2. YrieBoaopoasbl.

Anxanbl. ['oMonoruueckuii psii ainkaHoB, oOmias (GopMmyrna, HOMEHKIATypa U U30MEpPHS.
DIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-THOPHAM3AIMA aTOMHBIX
opbuTanei yrieposa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XUMHYECKUE CBOMCTBA aJIKAHOB: PEAKIIUU 3aMEICHUsI, U30MEPU3AIINH, JCTUIPUPOBAHMUS,
UMKIA3alUM, TUPOJU3a, KpekuHra, ropeHus. llperncraBneHne o MexaHU3ME peakUui
PaIuKaIBHOTO 3aMEIICHHUS.

Haxoxnenue B mpupoje. CriocoObl momydeHus: U MpUMEHEHHE aTKaHOB.

Huxnoankansl. O0mas Gopmyia, HOMeHKIaTypa u uzomepusi. OCOOEHHOCTU CTPOEHUS U
XUMHYECKHX CBOMCTB MaiblX (IMKJIOMPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIUKJIOTICHTAaH,
[IUKJIOTeKCaH) MUKIoATKaHOB. CrocoObI OyYeHHS ¥ IPUMEHEHHE IIMKI0ATKAHOB.

Anxkensbl. ['oMonornueckuii psiji aakeHoB, o01mas (opMyia, HOMEHKIATypa. DJIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ aJKeHOB, SP>-THOPHIM3AlNs aTOMHBIX OpOHTaneit
yraepoaa, o- u m-cBsizu. CTpyKTypHast U reoMeTpudeckas (Iuc-Tpanc-) nzomepus. Ouzndeckne
CBOIWCTBAa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpPU JBOMHOW CBsI3M, MOJMMepU3aluu U okucieHus. [IpaBuno MapkoOBHHKOBA.
KadecTBenHbie peakiiny Ha TBOHHYIO CBsI3b. CIIOCOOBI TTOTYyYEHUS U IPUMEHEHHUE AJIKEHOB.

Anxamuensl.  Knaccudukamms — ankaaueHoB — (CONMpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupoeartule). OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB CONMPSKEHHBIX



nueHoB, 1,2- wu 1,4-npucoegunenue. [lommmepusarus conpsikEHHBIX TueHOB. CrocoOBI
MOJIyYEHUS! U IPUMEHEHUE aJIKaJHEeHOB.

Anxunbl. ['oMonornyeckuil psij ankuHOB, o0mas ¢popMyiia, HOMEHKIIATypa U U30MEpPHsL.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJIKHUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3allui U TPUMEpPHU3alluu, OKUCIeHHs. KUcIoTHRIE CBOICTBA aJIKUHOB,
MMEIOLINX KOHIIEBYIO TPOMHYIO CBsA3b. KauecTBeHHbIE peakiuu Ha TPOHHYIO CBsi3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApomMaTtudeckue yrieBo1opoabl (apeHsl). 'omonoruueckuii psii apeHoB, od1iast opmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBAa apeHOB. XHMMUYECKHE CBOWCTBAa OEH30jJ1a M €ro rOMOJIOTOB: peakluu
3aMeIIeHus] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeH3oa. [IpeacraBnenne 06 OpUeHTHPYIOIIEM ACHCTBUN 3aMECTUTENEH B
OCH30JIBHOM KOJIbIIE Ha NpUMEpPE AIKHIBHBIX PAJAMKaOB, KapOOKCHIIBHOM, THIPOKCHIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepusanus cruposa. CrnocoObl MOTyYeHHs U IPUMEHEHUE apOMATUYECKUX YTIIEBOIOPOIOB.

[Ipupoansiit ra3. [lonyTtabie HedTsHbIe ra3bl. HedTh u e€ mpoucxoxnenue. KameHHslit
yroilb U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOdoTKW He(TH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTUYECKHil), pudopMuHr, nuponu3. [Ipoaykrsl nepepabotku HedTH, UX
MIPUMEHEHHUE B MMPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEKy pa3IMUHBIMU KJIACCAMU yTIIE€BOJAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOreHIIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakuuu 3amenieHus
rajoreHa Ha TUJPOKCOTpYyMIy, HUTPOrPYIIy, LUAHOTPYyNIy, aMuHOrpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa wiénouyu. BzaumopeiictBue
JUTAIOT€HAIKAHOB C MarHueM M LMHKOM. [IoHATHE O MeTamioOpraHM4ecKUX COEIUHEHMSIX.
Hcronp30BaHne TaJOTEHIPOM3BOIHBIX YIJICBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpPraHUYECKUX BELIECTB.

DKCIEePUMEHTAIBHBIE METOJAbl HM3YyYECHHS] BEIIECTB W HMX IMPEBPAICHUI: H3y4YEeHHE
(bu3HYECKUX CBOMCTB yIiIeBOJAOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEAKIIUi YTIIEBOAOPOIOB
pa3IUYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJHOM BOJIbI, pacTBOpa IepMaHraHara
KaJusi, B3aUMO/JICHCTBUE alleTUIIEHa C aMMHUAYHBIM pacTBOpOM okcupa cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe yIiepoJla W BOAOPOJa B OPraHMYECKHX BELIECTBAaX, IMOJyY€HHUE JTHIEHA U
M3Y4YEHHE €ro CBOMCTB, Oo3HaKomiieHHWEe c koJutekiusmu «Hedte» u «Yrome», ¢ obOpasnamu
IUIACTMAcC, KAay4yKOB M  PE3UHBl, MOJEIUPOBAHHE  MOJEKYJ]  YIJIEBOJAOPOAOB U
TaJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Tema3. Kuciopoacoaepxamue opraHn4ecKue COeJHHEHUsI.

[IpenensHbie omHOaTOMHBIE CHUPTHL. CTpoeHHMEe MOJEeKyn (Ha TpuMepe MeTaHoja |
sTanona). 'omonornueckuii psa, oduas Gopmyia, u3oMepus, HOMEHKIATypa U KiIacCH(pUKaIIHSL.
duznyueckre CBONWCTBA OpeaACIbHBIX OJHOATOMHEBIX CIHUPTOB. BOI[OpOI[HI)Ie CBiA3U MCXKIY
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEAKIMM 3aMEIleHHs, JeTUIpaTallui, OKUCICHHUS,
BSaI/IMO,Z[eI\/’ICTBI/Ie C OpraHN4YC€CKUMHU U HCOPraHNYCCKUMHU KUCIIOTaMHU. KauecTBennas pCaKusg Ha
OJIHOATOMHBIE CHUPTHI. JleHCTBHE 3TaHONA W METaHOJa Ha OpraHm3M dejoBeka. CrocoOsbl
MOJIYyUYCHHUA U MPUMEHCHUEC OJJHOATOMHBIX CITMPTOB.

ITpocteie 3¢pupsl, HOMeHKIaTypa U n3oMepHst. OCOOEHHOCTH (PU3MUECKUX U XMMHUYECKHX
CBOMCTB.

MHOroaTOMHbIE CIUPTHI — JTHJICHTJUKOIb M TIUIEepUH. DHU3HUECKHe U XUMHUYECKUE
CBOICTBA: pEaKIUHM 3aMEIICHUS, B3aWMOJCHCTBUE C OPraHWYECKUMH M HEOPTaHHMYE€CKUMH
KHCJIOTaMM, Ka4yeCTBEHHasl peaklusi Ha MHOI0aTOMHBIe cnupThl. [IpencTaBieHne o MexaHu3zMe
peakuuii HykiaeoprbHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CrocoObl MomydeHus
U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.



®enoin. CTpoeHHEe MOJIEKYIIbI, B3aMMHOE BIMSIHUE THAPOKCOIPYMIIBI U OEH30JIBHOTO Apa.
Odusnueckue cpoiictBa (eHoma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha (enon. TokcuuHocTh (eHosna. CrnocoObl MOMy4deHHs M IpUMEHEeHHe (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHuIbHBIE COEOMHEHUS — QIbJETUAbl M KETOHbl. OJIEKTPOHHOE CTPOCHHE
KapOOHMIIBHON Tpynmbl. ['OMoOJOruyeckue pspl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepUsl M HOMEHKJIaTypa. Du3uuecKkue CBOWCTBA ajbJAETHIOB M KETOHOB. XHUMHUYECKUE
CBOMCTBa albJETUOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIIEHUE albJAeruioB,
Ka4eCTBEHHbIE peakiuu Ha anpiaeruipl. CrocoObl MOIy4YeHUs U NPUMEHEHHUE albJeruJ0oB U
KETOHOB.

OnHOOCHOBHBIE Ipe/elibHble KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust u HoMeHKiaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpeenbHbIX KapOOHOBBIX KUCIOT. BomopoiHble CBsI3M MEX1y MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XVUMHUYECKUE CBOMCTBA: KUCIOTHBIC CBOMCTBA, peakivs dTepuUKANNH, PEAKIUU C y4acTHEM
yIJI€BOAOPOAHOTO paaukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KucinoTsl. [loHstue o
IIPOM3BOJIHBIE KapOOHOBBIE KHCIOTHI — CIOXKHBIX d(upax. MHOrooOpa3zue KapOOHOBBIX KUCIIOT.
OcCOoOeHHOCTH CBOMCTB HENMPEJENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT, JUKApOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IperncraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTEapHHOBAs, MAJIbMUTUHOBAsA, OJICMHOBAs, JUHONEB8As, JUHONEH08ds KHUCIOThL. CrocoOsl
MOJIy4€HUsl U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuil psaa, odmas dpopmyia, H30MepHsl U HOMEHKJIATypa.
DuU3NYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsl. Crpoenue, puznyeckre U XMMUUYECKHE CBOICTBA KUPOB: TUAPOJIU3 B KUCION U
men049Hoi cpene. OCOOEHHOCTH CBOWCTB )KHPOB, COACPIKAIIMX OCTATKU HETIPEIeIbHBIX KUPHBIX
Kkucnot. JKupsl B mpupoze.

MBpbu1a Kak coJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakrepucTuka yriaeBojoB. Kiaccuduxauus yriaeBogoB (MOHO-, AM- U
nosiMcaxapuibl). MoHocaxapuipl: TIIFOK03a, (pPyKTo3a, TajakTo3a, pubo3a, Ie30KCHpUOO03a.
duznyeckue CBONCTBA U HAXOXKAEHHE B npupoje. PorocuHTe3. XMMUUECKHE CBOKWCTBA MITFOKO3bI:
pPEeaKLnu ¢ y4acTHEM CIIUPTOBBIX U aJIbJIETHIHOM TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
ITpuMeHeHne TIIIOKO3BI, €€ 3HAaUEHHE B KU3HEIEATEIIbHOCTH Opranusma. J(ucaxapuasl: caxaposa,
ManbTO3a M JakTo3a. BoccTaHaBnuBaronne U HEBOCCTAHABIMBAIOILINE AMcaxapubl. ['naponus
nucaxapunoB. Haxoxnenue B npupone u npumeHenue. [lonucaxapuael: Kkpaxmain, IIIMKOTEH U
nemnono3a. CTpoeHne MaKpOMOJIEKYJl KpaxMmania, TJIMKOreHa W Ieiulono3bl. dusznueckue
CBOICTBA Kpaxmalla ¥ LIEJUII0JIO3bl. XMMHUYECKUE CBOMCTBA KpaxMasa: THAPOJIN3, KaueCTBEHHAs
peakuus ¢ uoAOM. XHMMHUYECKHME CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, IMOJy4eHHEe 3(PUPOB
1euTr0103bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKcrepuMEHTaNIbHbIE METOJIbl M3YUYEHHs BELLECTB U UX MPEBpALICHUI: PacTBOPUMOCTh
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM, OKHCIIEHHE 3TUIIOBOTO CIIUPTa
B aJIbJIETU]] Ha PACKAIEHHON METHOM IPOBOJIOKE, OKUCIEHHE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJMsl (BO3MOXKHO MCIOJIb30BaHUE BUI€OMATEPUAIIOB), KAUECTBEHHbIE PEAKIMH Ha aJIbJIeTUABI (C
ruapokcuioM auammuHcepeOpa(l) u  rumpokcumom  wmenu(ll)), peakuus rMuepuHa C
runpokcugoM menu(ll), xumuueckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBHE
pacTBopa Tr0K03bl ¢ THapokcuaoM meau(ll), B3ammonmelicTBue Kpaxmana C HMOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl ¥ GeHonb», «KapooHoBbie KUCTOTHI. ClIOKHBIE
3hUpBI.

Tema 4. Azorcoaep:kamye OpraHudecKue coeJMHeHmsl.

AMUHBI — OpraHMYecKue TMpPOW3BOJHBIE aMMuaka. Kiaccupukanuss amMHHOB:
anudaTuyecKkue U apoMaTHueCcKue; MepBUYHbIE, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYII,
obmas dopMyna, u3zomMepus, HOMEHKIATypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA



annpaTHYECKUX aMHUHOB: OCHOBHBIEC CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30TUCTOH KHcJI0TOM. COoNMu aJIKMIaMMOHUS.

AHWIVH — NPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenue anwinHa. Bzanmaoe
BIIUSTHUE TPYIIIl aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMHUYECKUX CBONCTB aHWIIMHA.
KauectBennsle peaknuu Ha aHWIMH. CHocoOBI TMOJNYYEHHUS M MPUMEHEHHE anupaTHYECKUX
amuHOB. [loy4ueHrne aHWIMHA U3 HUTPOOCH30I1a.

AmuHokucnotel. Homenknatypa u  wuzomepus. OTAelbHbIE MPEICTABUTENN  O-
aMHMHOKHCIIOT: TIHUIMH, aJaHuH. Du3ndeckue CBOMCTBA aMHHOKHCIOT. XMMHUYSCKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEpHBIX OPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/ICHCAIINH,
oOpa3zoBaHHe MENTUIHON CBs3U. buonornyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
MIETITHIOB.

benku kax npuponnsie nonumepsl. [lepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa
0enKoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIH3, ACHATYpallvs, KaueCTBEHHBIC PEaKIMu Ha
OelKu.

DKCIepUMEHTAIIbHBIE METOJbl WM3YyYEHHUs BEIIECTB U WX MPEBPAICHUN: PacTBOPEHHUE
OenKOB B BOJIE, I€HATypauusl OCITKOB MPU HArpeBaHWU, I[BETHBIC PEAKIMHM Ha OCNKH, pelIeHue
SKCIIEPUMEHTAIBHBIX 33Jlad 10 TeMaM «A30TCOACpKAIME OPraHUYECKHE COCAUHECHUS» U
«Pacno3HaBaHrE OPraHUYECKUX COCTUHEHUID.

Tema S. BeicokoMo/1eKyJ/JISIPHBIC COEIMHEHUS.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPelIHsAs MOoJjeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUHN — IIOJMMEPHU3ALUs U TOJINKOHICHCALINS.

[TonumepHbie MaTEepUaIBbL. [Tnactmaccel (monu3TUIIEH, IIOJIMIIPOIIUIIEH,
NIOJIMBUHUJIXJIOPU], HOJIUCTUPOJL, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
noJudTUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka riacThka.

OnactoMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHEe Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, U30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HatypanbHble (XJIOMOK, IIEPCTh, HIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tomumepsl  crenuanbHOrO HazHaueHus (TedaoH, KeBiap, AIIEKTPOIPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIepUMEHTAIIBHBIE METO/bI M3yUYEHUS BEUIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacCc, KaydyKOB, peIlIeHHe
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IIIaCTMAcCC U BOJIOKOHY.

Pacu€tnble 3anaun.

HaxoxneHne MonekynsipHON (GOpMyIIbl OpraHUYECKOT0 COEIMHEHHSI IO MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISPHOU (HOPMYINIBI OpraHHYECKOIro
coeZIMHEeHus 1o Macce (00bEMY) MPOTYKTOB CrOpaHus, 10 KOJIMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUUu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (opmyIas
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WM CIOCOOOB MOJSYUYCHMS,
OmpeeNIeHUE AOJIU BbIX0JA IPOAYKTA PEAKIIUN OT TEOPETUYECKH BO3ZMOKHOTO.

Me:xnpeamMeTHbIE CBS3H.

Peanusarus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak H
MOHSTUN, IPUHATHIX B OTJEIbHBIX NMPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAyuYHbIE MOHATHS: SBICHUE, HAy4HbIH (akT, THIOTe3a, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJEHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.



®dusuka: maTepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUYECKUU
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PU3MUYECKUE BEITMYUHEI,
€IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xnerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUEe, (OTOCHHTE3, JbIXaHHE, OCNKH,
YTJICBOIbI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (JEPMCHTHI.

I'eorpadus: mose3HbIe UCKOIIAEMbIE, TOTIIIHBO.

TexHooTHS: MUIIEBBIC TPOAYKTHI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIITUE CPE/ICTBA,
MaTepHalbl U3 UCKYCCTBCHHBIX U CHHTETUYECKHX BOJIOKOH.

11 knace
(102 yaca, 3 yaca B He/1€JI10)

OO0mas 1 HeOpraHu4ecKasi XUMHUs

Tema 1. TeopeTnueckne 0OCHOBbI XMMHUM.

Atom. CocTaB aTOMHBIX si7iep. XUMHUECKUN 1eMeHT. M30Tonel. CTpoeHue 371eKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTUYeCKHe YPOBHH M HOIAYPOBHU. ATOMHBIE
opoOutanu. Kinaccudukaius XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
9JIEKTPOHOB IO AaTOMHBIM OpOHUTANAM. OJEKTPOHHBIE KOH(QUIYypallMM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIC
KOH(UTypalyu HOHOB. DIEKTPOOTPULATEIbHOCTb.

[lepnonnueckuin 3akoH u Ilepuogudeckas cucrema XuUMHYeCKHX dnemeHToB .M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3aKkoHa M [lepuonmyeckodl CUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMH IPOCTBIX U CJIOXHBIX BEIIECTB IO Ipyniam U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona J[.1. Menneneesa.

XuMmudeckas CBsi3b. BHUIbl XMMHUYECKON CBSI3U: KOBAJCHTHAs, MOHHAs, METAJIIMYECKAs.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON CBSI3M: OOMEHHBIN U JOHOPHO-aKIEITOPHBIA. DHEPTUs U
JUIMHA CcBA3M. [losApHOCTB, HANpaBIEHHOCTh M HACBHIIAEMOCTHh KOBAJEHTHOW cBA3U. KpaTHble
cBsa3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBinenre o0 KOMIUIEKCHBIX coeAuHEHMsIX. (CocTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJEKYJIApHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. THIIBI KPHUCTaNIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonstue o nucnepcHbIX cucteMmax. Mctuauble pacTBopsl. [IpencTaBienne o KOUTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPACTBOPOB: MaccoBas [0Jis BELIeCTBa B
pacTBOope, MoJIsIpHas ~ KOHILEHTpauMs. HacbllleHHBIE M HEHACBILIEHHBIE  PacTBOPBHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccugukanus u HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuBHalbHBIE HA3BaHUS
OTJIENIbHBIX NPEJICTABUTEIEH HEOPraHUYECKNUX BEIIECTB.

Knaccudukanus XuMHYeCKHX peakiuii B HEOPraHUYEeCKON U OpraHMYecKoi XMMHHU. 3aKOH
COXpaHEHNs MacChl BEUIECTB; 3aKOH COXPAHEHMS W TPEBPALICHUs DHEPTUU NPHU XUMHUYECKHUX
peakuuax. Temnosbie 3h(HEKThl XUMUYECKUX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKOpoCTh XMMHUYECKOH peaklini, €€ 3aBUCUMOCTb OT Pa3IMuHbIX (akTOpoB. | oMOreHHbIE
Y TeTEepOreHHble peakuuu. Katanus u karanmu3aTopsl.

O6parumble u HeoOpaTUMbIE peakiuh. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMHYECKOTO paBHOBeCHsA. DakTOphl, BIUSIOLUIME HA IOJOKEHHE XMMHUYECKOTO PaBHOBECHS:



TeMIeparypa, JaBJICHHE U KOHIIGHTpAllMM BEIECTB, ydacTBYOHMX B peakuuu. [Ipuniun Jle
[TaTense.

Onexktponutuyeckas auccouuanus. CunpHble U cialble 37eKTponuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, 1Iejao4yHas. BomopoaHslii
nokazatenb (PH) pactBopa. I'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKUCTUTENb U
BOCCTaHOBUTENb. IIporecchl OKHCIEHUS M BOCCTaHOBIEHHUS. BakHeiine oOKuCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

DKCrepuMEHTAIbHbIE METOJIbI M3Y4YEeHHsI BEIIECTB M HUX IMPEBPALCHUIl: pa3oKeHue
IEPOKCHJA BOJOpOJAa B MPUCYTCTBUU KaTaIU3aTOPa, MOJENIHM KPUCTAIMYECKUX PpEHIETOK,
IPOBEJCHUE pEeakuuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WHIUKATOPOB, M3yUYEHUE BIUSHUS PA3INYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIMU U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Tema 2. Heoprannueckass Xumus.

[Tonoxenne HemeramioB B Ilepumonnueckoid cucreme XuMuueckux siemeHToB JI.U.
MenzeneeBa U OCOOEHHOCTM CTPOEHMS MX aroMmoB. Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. [lomyuenne, gpusnueckue M XUMUYECKHE CBOMCTBA: PEaKUUU C METAJUIAMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIC CBOMCTBA. [ Mpuabl. TOMINBHEIE 3JIEMEHTHI.

I'anorensl. Haxoxaenue B mpupoje, cnocoObl MOMy4eHus, (GU3NIECKue U XUMHUIECKUE
cBoiictBa. ['amoreHoBojoponbl. BaxkHeilmue KucinopojcoaepKalue COEIWHEHHUS TajOoreHOB.
JlaGoparopHble U IPOMBIIIJIEHHBIE CITOCOOBI TOTYUYEHHS rajloreHoB. [IprMeHeHre rajioreHoB 1 ux
COEeIMHEHUI.

Kucnopon, o30H. JlaboparopHble U IPOMBIIITIEHHBIE CIIOCOOBI MOJYYEHHUSI KUCIOPOAA.
Ou3nyecKkue U XMMUYECKHE CBOMCTBA U MTPUMEHEHUE KUCIOpoa U 030HA. OKCUABI U IEPOKCHIBI.

Cepa. HaxoxmeHue B mpupoje, CHOCOObI TONydeHUs, (PU3MYECKHEe M XUMHUYCCKUE
cpoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCTIOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COCIMHEHU.

A3zor. HaxoxnaeHue B mIpupojie, CHOCOOBI MOJNy4EeHUs, (PU3NYECKHE U XHUMHUYECKHE
cBOMCTBAa. AMMHaK, HUTpUIbl. OKCHUIbI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a30oTa M €ro coeAMHEHUi. A30THBIC
ynoOpeHusl.

®ocdop. Haxoxaenue B npupojie, cocoObl MOMy4YeHHS, (PU3NUYECKUE U XUMHUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcunasl pocdopa, pochopHas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHbie y100peHUs.

VYrnepon, HaxoxIeHue B mpupoae. AiorponHble Moaupukanuu. Duznyueckue u
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcun yriaepona(ll), okcua
yraepoaa(lV), yronpHas kucnora u e€ coinu. AKTUBUPOBAHHBIN yromb, aacopOuus. OyiepeHsl,
rpadeH, yriepoaHsle HAaHOTpYyOKu. [IpriMeHeHre NPOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOJOM,
U €ro COCIUHECHUM.

Kpemuuii. Haxoxxnenue B npupoje, cnocoObl MOdy4yeHHs, pU3NUYEeCKHe U XMMHUYECKUe
cBoiictBa. Okcun kpemaus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [I[puMeHeHue KpeMHHUSI U €ro
coennHeHU. CTEKII0, €ro MOJy4YEeHHE, BUJIBI CTEKIIA.

[Tonoxenue metasuioB B [leproanueckoii cucteMe XMMUUYECKHX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04ueK aTOMOB MeTayioB. O0mue pu3nyecKkue cBONCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUN psAJ  HampspDKeHWH MeTawioB. OOmmMe CcrocoObl  TMOTyYeHHs
METaJIOB: TUAPOMETAIUTYPIHs, TUPOMETAJUTYPIHsl, dJeKTpomeTaityprus. [lonstue o koppo3uu
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.



O6mas xapakrepuctuka metamuioB |A-rpymnmbl [lepronnyueckoi cUCTEMbl XHMHUYECKUX
sneMeHToB. Harpuii u kanuii: nonydenue, GuU3MUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTHIX BEIIECTB U UX COCAMHEHUH.

Oo6mas xapakrepuctuka MeTaiuioB |IA-rpynmer [leprogunueckoil CUCTEMBI XUMUYECKUX
3JIEeMEHTOB. MarHuii 1 Kajupluii: oJdy4YeHue, pusndeckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHNE
MPOCTBIX BEIIECTB U X coennHeHUH. JKECTKOCT BOJIBI U CITOCOOBI €€ YCTpaHCHUSI.

AnroMuHuil: nonydeHue, Gpusndeckre U XMMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUU. AMGPOTEpHBIC CBOWCTBA OKCHAA WU THAPOKCHAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmast xapakTepucTuka MetauioB moOounbix moxarpymm (b-rpymm) Ilepuoanueckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB.

dusnueckrue 1 XUMHUYECKHUE CBOMCTBA XpoMa U €ro coeAuHeHu. OKCUABI U TUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U AuXpomarbl, ©X OKHUCIUTEIHHBIC CBOWCTBA.
ITonmyyenue u npuMEHEHUE Xpoma.

dusznueckue M XUMUYECKHE CBOWCTBA MapraHia M €ro coeAuHeHuid. Baxuneimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

dusnyueckre U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHnd. OKCUIbI, TUIPOKCUABI U
conu xxene3a(ll) u xxeneza(lll). [Tonyuenue u npumeHeHMe Kene3a U €ro CIIaBOB.

OuU3NYECKUE U XUMUYECKUE CBOMCTBA MeU U €€ coeanHennil. [loryuenue u npuMeHeHme
MeIU U €€ COCTMHEHUM.

[{uuk: moy4yeHne, GU3NICCKUE M XUMHUIECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU M.

DKCIEPUMEHTAIBHBIE METOJAbl HM3YyYECHHS] BEIIECTB W HMX IMPEBpAIllCHUI: H3y4YeHHE
00pa310B HEMETaJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KHUCIOPOJIE, M3yUeHUE
KOJUTEKIIMU «MeTasyIbl ¥ CIIaBbI), B3AMMOJICHCTBHUE MIEIOYHBIX U IIEJIOYHO3EMETbHBIX METAIIIOB
C BOJIOH (BO3MOXHO HCIIOJIb30BaHHE BUEOMATEPHANIOB), B3aUMOJICHCTBUE IIMHKA M JKeJe3a C
pacTBOpamMu KHCIIOT U IIEJIOYeH, KaYECTBEHHBIE PEAKIMU HAa HEOPTaHMYECKUE aHWOHBI, KATHOH
BOJOPO/Ja M KaTHOHBl METAJIJIOB, B3aUMOJCHCTBUE THUIAPOKCHAOB QIIOMUHUS W LHUHKA C
pacTBOpaMu KUCJIOT U HIeJIoueH, pelieHre 3KCIepUMEHTAIbHbBIX 3a/1a4y 1o TeMaM «l'aloreHsm»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U ux coeAMHEHUD», « MeTalIbl TTIABHBIX TOATPYIII,
«MeTtaiutbl TOOOYHBIX TOATPYIIID).

Tema 3. Xumus U ’KM3Hb.

Ponp xumuun B o0ecrieueHnH yCTOMYMBOTO Pa3BUTHS yesoBeuecTBa. [IoHITHE 0 HAyYHBIX
METO/aX MO3HAHUS U METOAOJIOTUM HAYYHOTO HCclieoBaHus. HayuHble TPUHIUIIBI OpraHu3aluu
XUMHUYECKOTO TPOU3BOACTBA. [IpOMBINIUIEHHBIE CITOCOOBI MONYYEHUSI BAXKHEHIINX BEHIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHoja). [IpomblluieHHbIE CIOCOOBI
MOJIyYE€HUsI METaJUIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHE OKpYy)Kalolled cpeabl U €ero
nocneAcTBus. Poib XuMun B o0ecrieueHUN SHEPTeTUIECKO OE30MacHOCTH.

XuMusi U 3710poBbe dYenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia HCIONIB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XMMUY B pa3BUTUU MEIULUHBI.

XWMHS TIAIIU: OCHOBHBIE KOMITOHEHTHI, MTUIIEBbIE 100aBKU. Poib XuMun B 0OecTieUeHUH
MUILEBOH Oe30MacHOCTH.

Kocmernueckue n napdromepnbie cpenctsa. beitoBas xumus. IlpaBuia Ge3omnacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMUH B MOBCEHEBHOMN YKH3HHU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIIE CTPOUTEIIbHBIE MaTEpPHAIIBI (LIEMEHT, OETOH).

XuMus B CeIbCKOM X03siiicTBe. OpraHnuecKkrie U MUHEpaIbHbIE YI00OPESHHSI.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKIIO, KepaMuKa. Marepuasl
JUIs1 DJIeKTpoHUKH. HaHoTexHonorum.

Pacuérnebie 3anaun.



Pacuérer: maccel BemecTBa WM 00bEMaA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MacChl (00BEMaA, KOTMUECTBA
BEIIIECTBA) IMPOAYKTOB PEAKIUH, €CIM OJHO M3 BEIICCTB HMMEET NPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIMH, €CJIM OJHO M3 BEIIECTB JIaHO B BHJE pacTBOpa ¢
onpeAes€HHOM MacCOBOM JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOWM JIOJIM M MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcCTBOpPE, JOJIA BBIXOJIAa MPOJIYKTa PEaKlUUU OT TEOPETHUYECKU
BO3MOJKHOTO.

MexnpeaMeTHbIe CBS3U.

Peanuzarus MeXIIpeAMETHBIX CBSA3CH IIPH U3YUYSHUH O0IeH W HEOPraHUYECKOW XUMHH B
11 xmacce OoCyIIeCTBISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK M MOHATHUM, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTecTBeHHO-HAYYHBIC TMOHSTHS: SIBICHWE, HAyYHBINH (DAaKT, THIOTE3a, TEOpPHUs,
3aKOH, aHaju3, CHHTE3, KiIacCU(UKAIUs, TEPUOJUYHOCTh, HAOIIOJICHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

dusmka: maTepusi, MUKPOMHUP, MAKPOMHpP, aTOM, DJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PaTUOAKTUBHOCTh, MOJIEKYJa, YHEPreTUYECKUM YpOBEHb, BEIIECTBO, TENIO, O00BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, HICAIbHBIN T'a3, PU3HUECKUE BEIIMUMHBI, €IMHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPI'Hsi, Macca.

buonorus: kierka, opraHu3M, OdKOocucTeMa, Ouocdepa, MeTaboJM3M, MaKpo- |
MHUKPOIJIEMEHTBI, OCJIKH, JKHUPBI, YTJICBOJbI, HYKJICHHOBBIC KHUCJIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHonorus: XxumMu4eckasi MPOMBIILIEHHOCTh, METAJUTYPrUs, CTPOUTEIbHBIE MaTepUabl,
CEIbCKOXO035UCTBEHHOE IPOM3BOJICTBO, THIIEBas IPOMBIIUICHHOCTh, (papMalieBTHUECKas
MIPOMBIIIICHHOCTb, MIPOMU3BOICTBO KOCMETHYECKUX Ipenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, 3JICKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



[Inanupyemble pe3y/bTaThl 0CBOEHHS POrPaMMBbI 10 XMMHMH HA YIJIy0J1eHHOM
YPOBHe cpeiHero o0mero o0pasoBaHus

JIN4YHOCTHBIE pe3yJbTaThbl

B cooTBeTCTBHM € CHCTEMHO-ACATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHHUS MPEIMETa « XUMUSD» HA YPOBHE CpPEIHEr0 0011ero 00pa3oBaHus BbIIEICHBI
CIICAYIOUINE  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCS POCCHHCKOM  Ipa)IaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJMYyuMe MOTHUBAlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSl NPUHATHIMU B OOLIECTBE NpPaBUIAMU W HOPMAaMM IIOBEIEHUS; HalIU4He
IIPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh LEJIN U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHUS NpPEAMETa « XUMHSD» OTPa)xaroT CHOPMHUPOBAHHOCTH
OIBITA IT03HABATEJIbHON U MPAKTUUECKON JEATEIIbHOCTH 00YyYarOLIUXCS B MPOLIECCE Pealn3alum
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IpeAMeETa « XUMHsD» OTPa)xaroT COPMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH 0OYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpakaIaHCKOr0 BOCHUTAHMSA:

0CO3HaHMs 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAB U 00S13aHHOCTEH, YBa)KEHUS K
3aKOHY U TPaBOTIOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUIaX MEXJIMYHOCTHBIX OTHOUIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JESITEIbHOCTH IIPU CO3/IaHUU YUEOHBIX IPOEKTOB,
peleHny y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ITOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JTIOTUKY M apTYMEHTBI IPYTUX
IIPY aHaJIU3€ Pa3IMYHbIX BUJIOB YUEOHOH A€ATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY W HAay4YHOMY HACIEAMI0 OTEYECTBEHHOMU
XUMHUU;

YBaXEHMsI K IPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTHUUECKOIO MPHIIOKEHUS
XMUMHH, OCO3HAHMsI TOTrO, YTO JIaHHBbIE HAYKM €CTh pe3yJbTaT JUINTENbHBIX HaOII0JeHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUYEHBIX U TPAKTUKOB;

MHTEpeca W TI03HABaTEIbHBIX MOTHBOB B TMIOJyYEHHMM U TOCIEAYIOIIEM aHajIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUSI;

CIOCOOHOCTH OILIGHUBaTh CHUTyallMM, CBS3aHHbIE C XMMHUYECKMMHU SIBICHUSAMH, MU
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh HAa MOPAITbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE TMOBEJEHHUE U MOCTYNKH CBOMX TOBAapUIIEH C MO3MIMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MTOCIEICTBUH MTOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370poBoro M Oe3omacHOro obpasza >KM3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

COOJIIO/IeHHsT TTpaBUII OE30MaCHOTO OOpaIleHUs] C BEIIECTBAMU B OBITY, MOBCEAHEBHOM
KM3HH, B TPYIOBOH JIEATEILHOCTH;

MOHUMAaHMsI LEHHOCTH TMpaBUJ HHIMBUAYaJbHOTO M KOJUIEKTUBHOTO 0€3011aCHOTrO
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIIUX 3I0POBBIO U YKH3HH JFOJICH;



OCO3HAHUS TOCJIEICTBUN W HEMPUITHS BPEIHBIX NMPUBBIUEK (YHOTPEOICHUS aIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) TpynoBoOro BocnuTaHus:

KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATENLCKON IESITEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUIAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHME€ B PpEUICHUM MPaKTUYECKUX 3a7ad COLUAIbHON
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY H3YYEHHUIO Mpo(deccHil pa3mudHOro pojaa, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYy, JHOJSAM Tpyla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHUAYAJIbHONH TPAeKTOPUU OOpa30BaHUS,
Oyaymiel mpodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEH 001IIeCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTMUYECKHU 11€7IECO00Pa3HOr0 OTHOLICHHSI K IPUPOAE KaK HCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00ANBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHISI IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CPEBI;

OCO3HaHUs HEOOXOJUMOCTH UCIOIb30BAaHUS JOCTHKEHUN XUMHHU ISl PEIICHUS BOIIPOCOB
PaLMOHATILHOTO MIPUPOI0IOIb30BaHUS;

AKTUBHOTO HENPUATUS ACUCTBUN, MPUHOCIIIUX BpPEI OKpYKaIoIIed MPUPOTHOUN cpene,
YMEHHUS MPOTHO3UPOBATh HEOJATOMPUSTHBIE SKOJOTUYECKHUE MOCIEACTBUS MPEIANPUHUMAECMBIX
JNEHCTBUI U IPeIOTBpAILATh UX;

HaJU4Usl Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYphI, OIbITa
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCSI HUMHU B
MO3HABATEIIFHON, KOMMYHHUKATHUBHON M COLMATBHON MTPAKTHKE, CITOCOOHOCTH U YMEHHUS aKTHBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKu |
00LIECTBEHHON IPAKTHUKH;

MOHUMAaHUS CleUM(DUKN XUMUU KaK HayKHd, OCO3HAaHHUA €€ poiu B (OPMUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIleM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelIeHny mpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XMMHHU JJII COBPEMEHHOW IUBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIIEHHOCTH M Ba)XKHOM pOJIM B CO3/IaHMM HOBOW 0aszbl MaTepHabHOU
KyJbTYpPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKO, NUIIEBOH M SKOJOTMYEeCKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecreyeHny YCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUU OKPYKAIOIIEr0 MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
YMEHHUS JieJaTh 000CHOBAaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C LEJbIO MOYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIT0JIb30BATh XUMUYECKUE 3HAHUS JIs1 pelIeHUs IpobieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIbCKON e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHHI0O M €caMOOOpa3oBaHHUIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHMM TI0 XUMHH B COOTBETCTBUHM C >KHU3HCHHBIMHU
MOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTSM Tpyla B pasduyHbIX cdepax mpodeccuoHaTbHON
ACATCIIBHOCTH.

MeTanpenMeTnble pe3yJdbTaThbl

MeramnpeaMeTHble pe3yJabTaThl OCBOCHUS NMPOTPaMMBI 110 XUMHUH Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXIUCIUILTHHAPHBIC
(MeXIIpeAMETHBIE) OOIICHAYYHBIE TOHATHS, OTPaKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MUPA
U crienru(uKy METO/I0B IO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJIECHHUE, MPOLECC, CUCTEMa, HAYYHBIH (aKT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, CCIIeZIOBaHNE, HAOII0ACHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEpCAJIIbHBIE ~ yueOHble  neiicTBuS  (IO3HABaTelbHBIE,  KOMMYHHKATHUBHEIC,
perynsTHBHBIE), obOecreunBaronme (opMUpoBaHHE (YHKIMOHAIBHOH TIPaMOTHOCTH H
COIMATIbHOM KOMITETEHIIMH O0YYaIOIINXCS;

CIOCOOHOCTh ~ OOYYaIOMIMXCSl  MCHOJB30BaTh  OCBOCHHBIE  MEXAWCIUILUIMHAPHBIC,
MHPOBO33pDEHUYECKHE 3HAHHMS M YHUBEpCAJbHbIC Y4YEOHbIC ACHCTBHS B IO3HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpenmMeTHbie PE3yNbTaThl OTPAKAIOT OBJIAJACHHE YHHBEPCAIBHBIMH Y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

Ilo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIE AelcTBUSA

1) 6a30BbIe JIOTHUYECKHE TeHCTBHS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aAKTYaJIM3HPOBATH IMPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

OTIPENIeNIATh LEIH JEATeNbHOCTH, 33/JaBas IapaMeTpbl U KPUTEPUH HUX JTOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIOJB30BAaTh TPU OCBOCHHHM 3HAHWN MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMpPHU3HAKKM TMOHATHUM M yCTaHaBIMBaTh HUX B3aUMOCBS3b, MHCIIOJIb30BATh
COOTBETCTBYIOIIUE MMOHITHUS JJIs1 OOBSICHEHHS OT/IENIbHBIX (PAKTOB U SIBIICHUIA;,

BBIOMPATh OCHOBAHUS U KPUTEPHUHU IS KJIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaKLnii;

YCTaHABJIMBATH PUYMHHO-CIICJICTBEHHBIE CBS3U MEKIY U3y4aeMbIMH SBICHHUSIMH;

CTPOUTBH JIOTUYECKHE PACCYXJEHUS (MHIYKTUBHBIE, JEAyKTUBHBIE, I10 AaHAaJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B PACCMATPUBAEMBIX SIBJICHHAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIFOUECHMS;

MPUMEHSTH B TPOIIECCE TMO3HAHMS, MCIIOIb3YEMbIE B XMMUU CHMBOJIMYECKHE (3HAKOBEIC)
MO/JIeNH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHA4YecKass (GopMysa, ypaBHEHHE XHMHYECKOM peaklIuh — TP PEHIeHHH YYeOHBIX
MIO3HABATEJbHBIX U MPAKTHUECKUX 337124, IPUMEHTh Ha3BaHHbIE MOJIeNIbHBIE ITPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a30BbIe HCCIeI0BATEIbCKHE 1eiCTBHUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

¢dopMynaHpoBaTh LENM W 337ayd  HMCCJIEIOBAHHUSA, HCIOJIb30BaTh IIOCTABJICHHbIE H
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIQJIETh HABBIKAMH CAMOCTOSATENBHOTO ITUIAHUPOBAHUS W TIPOBEICHHS YYCHUICCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 332 XOAO0M IpoIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (QOpMyJIUpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;



MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENOBATEICKOM M TPOEKTHOW eATEeThHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOOB pEIICHHS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) pa6ora ¢ nundopmanmeii:

OPHEHTUPOBATbCSI B pa3IMUHBIX HCTOYHUKAX HHPOpMaLuu (HAyYHO-TIOMYJIsIpHAs
JAUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHaAJIM3UPOBATh MH()OPMALUIO PA3IMYHBIX BUOB U (POPM IPECTABICHUS, KPUTUYECKH OLICHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUYHUBOCTH;

(GbopMyaMpOBaTh 3alpochl M IPUMEHSTH pa3IM4YHbIE METOABI IIPU IMOUCKE U OTOOpe
uHpopManru, HeOOXOAMMOM IS BHITIOJIHEHHS YUeOHBIX 3a/1au ONPeaeIEHHOTO THIIA;

IIPUOOPETaTh OMBIT MCIIOIb30BaHUs HH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMaJIbHYIO (DOpMY MpeCTaBIeHUs] HHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIOJb30BAaTh HAyuyHBIH S3bIK B KAyeCTBE CpPEACTBA INpu paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHA:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMBI B XO/€ TUAJIOTa W/WIH JIUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYJIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MpE3eHTaLueil pe3yiIbTaTOB MO3HABATEIbHON JIEATENBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpPOEKTa, M (OPMYJIUPOBATh BHIBOJBI MO pe3yJibTaTaM MNPOBEAEHHBIX
UCCIIEIOBaHUM TyTEM COTJIacOBaHMs MMO3ULIMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMHU.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIHO INIAHUPOBAaTh M OCYLIECTBIISITH CBOIO ITO3HABATENIBHYIO AEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATh
npejularaéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWU Y4YeOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C YYETOM MOJyYEHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

IIpenmeTrHbie pe3yJIbTaThI

[IpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI MO XUMHH Ha YIIIyOIEHHOM ypOBHE Ha
YPOBHE CpeHEro OOIIero oOpa3oBaHUs BKIIOYAIOT crenuuyYecKkue A y4eOHOro mpeaMera
«XuMHs» HaydHbIE 3HAHUSA, YMEHHUS U CIOCOOBI JIEHCTBUHN MO OCBOEHHUIO, MHTEPIpETAIUH U
HpCO6pa3OBaHHIO 3HaHI/II>'I, BUbBI ACATCIBHOCTH IO MOJTYYCHUIO HOBOI'O 3HAHUA U MMPHUMCHCHUTIO
3HAHMA B Pa3MUHBIX YYEOHBIX CUTYyallMsIX, a TaKKe B pealbHBIX >KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX ¢ XUMHel. B mporpamMme Mo XuMHH NpeIMETHBIC PE3YJIBTAThI MIPEACTABJICHEI 11O IrOAaM
U3YYCHHUSI.

10 xacc

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XuMHUsD OTPaKaroT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAUYEHWU OPraHUYECKON XUMHUU B
CUCTECMEC €CTCCTBCHHBIX HaYK " eé pOJ'II/I B O6€CH€‘—I€HI/II/I YCTOfIqHBOFO paSBI/ITI/ISI YeJIoBeUeCTBA B
pelIeHrur MPOoOIeM IKOJIOTUYECKOM, IHEPreTUYeCKOW M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEOUIIMHBI, CO31aHUHU HOBBIX MaTepI/IaJ'IOB, HOBBIX HCTOYHHKOB 3Hepr1/m, B 06ecnequI/H/1
paIroHaIbHOTO TPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyIbTYyphl



YeJIOBEKa, a TAKXKe IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBbIO U IIPUPOAHOM
cpene;

BIIQJICHAE CHCTEMOM XHMHYECKUX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHSTHSL — XMMHYECKUH JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI04YKa aToMma, S-, P-, d-aTOMHbIE
opOUTaNM, OCHOBHOE U BO30YXIEHHOE COCTOSHUS aToma, rMOpHIu3alus aTOMHbIX OpOHUTajei,
MOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTb, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEpPOIHBIN CKeNeT, PyHKLINOHANbHAS IPyIIa,
pamukan, CTpyKTypHble GopMyisl (pa3BEPHYTBIE, COKpAIIEHHbBIC, CKEJETHBIE), H30MEpHS
CTPYKTYpPHasl ¥ NPOCTPAHCTBEHHAs (FreOMEeTpUYecKas, ONTHUYECKasi), H30MEPbl, FTOMOJIOTHYECKUI
psil, TOMOJIOTH, YTIJIEBOJAOPOJIbI, KUCIOPOA- M a30TCOAEpXkallUe OPraHU4YEeCKHE COCAUHEHMS,
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUH, 3aKOHBI
(nepuoguyeckuii 3axkoH J[. . MenneneeBa, Teopus CTpOCHHUSI OpraHMYECKUX BemiecTB A. M.
byTiiepoBa, 3aKOH COXpaHEHUs MacChl BEILECTB, 3aKOH COXPAaHEHUS U ITPEBPALLCHNSI SHEPTUU IIPU
XUMHUYECKHMX pPEaKLHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMHUH, MUPOBO33PEHUECKUE
3HAHUA, JISKAIUE B OCHOBE ITOHUMAaHMUS NMPUYUHHOCTA M CUCTEMHOCTH XMMWYECKUX SIBJICHUM;
IPEJICTAaBICHUS] O MEXaHU3MaxX XMMHMUYECKHUX DPEAKIUI, TEPMOJMHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHMsI, O B3aHMHOM BJIMSHUU aTOMOB U I'PyIIl aTOMOB B MOJIEKYJax
(MHIIyKTUBHBINA U Me30MepHbIN 3@ ekTrl, opueHTanThIl u |l pona); paxronoruueckue cBeeHus 0
CBOWCTBaX, COCTaBe, MOJyY€HHMH M OE€30M1aCHOM HCIOJIb30BAHUU Ba)KHEHIINUX OPraHMYECKHX
BEUIECTB B OBITY M NPAKTUYECKOM MAESITEIBHOCTH 4YEJIOBEKa, OOLIMX HAay4HbIX MPUHIMIAX
XMMHUYECKOI'0 IIPOU3BOJICTBA (Ha MpUMEpE IPOU3BOJICTBA METaHOIIA, IIepepaboTKu HePTH);

COPMHPOBAHHOCTh ~ YMEHHUH:  BBIIBIATH  XapakTepHblE  NPU3HAKH  TOHITHH,
YCTaHABJIMBATBUX B3aUMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE IOHATHS IPU ONMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUM;

c(OPMHUPOBAHHOCTh YMEHHIA:

HCIO0JIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTABJIECHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPIraHUYECKUX BELECTB;

COCTaBJIATh ypPAaBHEHUS XUMHYECKMX pEakUUMid M PACKpbIBaTb MX CYIIHOCTb!
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN OCPEICTBOM COCTABIEHHSI AIEKTPOHHOTrO OaaHca
ATUX peaklMi, peakuuié MOHHOro oOMeHa IyTEM COCTaBJIEHUS MX IOJHBIX M COKpaIlEHHBIX
VOHHBIX YPaBHEHUI;

W3rOTABIIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIIECTB IS WJUIIOCTpAlUU UX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

cOpPMUPOBAHHOCTh ~ YMEHHMM:  yCTaHABIMBAaTh  MPUHAIJIEKHOCTh  HM3YyUYEHHBIX
OpPraHMYECKHUX BELIECTB IO HMX COCTaBy M CTPOCHHUIO K ONpEeAeNEHHOMY Kiaccy/TpyIne
COCIMHEHUH, JaBaTh UM Ha3BaHUs 1Mo cuctemarndeckoil Homenkinatype (IUPAC) u npuBoauth
TPUBMAJbHbIE Ha3BAaHUs JI OTAENbHBIX IpEACTABUTENCH OpPraHMYeCKUX BEIIECTB (ITHJICH,
aleTUJIEH, TOJMYOJ, TJIULEPUH, ITUIECHTIUKONIb, (peHo, popMalbaerull, aleTaabIeru, aleToH,
MypaBbHHasl KUCIIOTA, YKCyCHasl KUCJIOTa, CTEAPUHOBAs, OJIEUMHOBAsA, NaJbMUTHHOBAsI KUCIIOTBHI,
[JIMLMH, ajJaHuH, MalbTo3a, (PYKTO3a, aHWJIMH, JAMBUHWI, W30IpPEH, XJIOPOIPEH, CTUPOJ U
IpyrHe);

c(OPMUPOBAHHOCTh YMEHHS ONpPENESITh BHUJ XUMUYECKOW CBA3M B OpPraHMYECKUX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOJOPOHAS CBA3b);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTHh MOJIO)KEHUS TEOPUM CTPOCHHSI OpraHUYEeCKUX
BemecTB A. M. BytnepoBa ansi 00bsiCHEHHS 3aBHCHMOCTU CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOCHHUE, (U3NYECKHE WU
XUMHUYECKHE CBOMCTBA TUIMMMYHBIX MPEACTaBUTENEH pa3IUYHbIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, QJIKaJME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJIOPOJIOB,
CIIUPTOB, AJIbJIETHIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapPHUIOB),



WUTIOCTPUPOBATh TEHETUYECKYI0 CBSI3b MEXKAY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINI ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (POPMYIL;

chOpPMUPOBAHHOCTh yMEHHSI TOATBEP)KIaTh Ha KOHKPETHBIX IPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COCAMHEHUH OT KPaTHOCTH M THUIA
KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOTO BIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaxX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro mepepadOTKH W MPAKTHYECKOE MPHUMEHEHUE
IPOJYKTOB MEPEepadOTKH;

cOpPMUPOBAHHOCTh BJAJCHUS CHCTEMOIl 3HAHUH O €CTECTBEHHO-HAyYHBIX METOAax
NO3HAHUS — HAOJIOJEHUHN, W3MEPEHHH, MOJICIMPOBAHUH, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUSI IPUMEHSATh 3TH 3HAHMUS,

cOPMUPOBAHHOCTh ~ YMEHHS  MPUMEHSATHOCHOBHBIC  ONEpPAlldd  MBICIHTEIHHOM
NESTEIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOILICHHE, CHUCTEMAaTH3alUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — JIJISl U3yYEHHUS CBOMCTB BEIIECTB M XUMUYCCKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSIMHU
U TPEICTAaBICHHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB s 0ojee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHBbIC 3HAHHS IO
OpPTaHWYECKON XUMHUU IJisi OOBSCHEHUS M IMPOTHO3UPOBAHUS SBICHUH, UMEIONTUX €CTECTBECHHO-
HAYYHYIO TIPUPOLY;

c(OPMUPOBAHHOCTh YMEHHH: MPOBOJUTH PACUETBI 1O XHUMHYSCKUM (OpMyJIaM |
YPaBHEHUSM XHMHUYECKUX PEAKIM C MCHONIb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOMIMX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJIEHUI0O XMMHUYECKON (hOopMyJibl BEliecTBa MO M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAIM3UPOBATh U OILICHUBATH C MO3UIUI
HKOJIOTHYECKOW O0€30IMacHOCTH IOCIEACTBUS OBITOBOM W IPOW3BOJICTBEHHON JESITEIBHOCTH
YeNOBeKa, CBSI3aHHOM C TMepepadOTKON BEIIECTB, HCIOJIb30BATHIONYUYCHHbIC 3HAHUS IS
MPUHSITHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSAX, CBI3aHHBIX C XUMHCH;

c(OpPMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIHHO IJIAHUPOBATH U MPOBOJUTh XUMUUYECKUHN
OKCTIEPUMEHT (TIOJTy4eHUE U N3YYEeHUE CBOMCTB OPraHWYECKHUX BEIIECTB, KAUYECTBEHHBIE PEAKIIUU
YTIEBOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOICOAEPIKAIIMX OPTaHUYECKUX BEIIECTB, PEIICHNE
AKCTIEPUMEHTATBHBIX 33/1a4 110 PACTIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIIOICHIEM TTPABHIT
0e30macHOro obOparieHus C BellecTBaMH U JabopaTopHBIM 000pyAoBaHHEM, (POPMYIHPOBATH
[eNb  WCCICNOBAHUsS, TPEACTABISATE B PAa3UYHON (QopMe pe3ysnbTaThl OIKCIIEPUMEHTA,
AHAIM3UPOBATH U OIICHUBATH UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUH:

coOoIaTh MpaBuiia 3KOJIOIMYECKH 1LIEJIeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM
NEeSITETPHOCTH B IEISIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYXKAMOIIEH MPUPOIHON Cpemsl H
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHS;

OCO3HABATh OMACHOCTh TOKCHYECKOTO JIEHCTBHS Ha JKUBBIE OPTaHU3MBI OIPENEIEHHBIX
OpraHMYECKUX BEIIEeCTB, MTOHUMas cMbIch noka3zatens [TJK;

aHATM3UPOBATh  IEIECOO0OPAa3HOCTh  NPUMEHEHHS  OpPraHWYEeCKHX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHHUSI PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIIATH IIEJICHAMPABICHHBIA TOUCK XHUMHYECKOMN
uH(pOpMallMKM B PAa3IMYHBIX HCTOYHUKAX (HaydHas W ydyeOHO-Hay4yHas JUTepaTypa, CpelCcTBa
MaccoBoil uWHGpopMaruu, WHTEpHET W Jpyrue), KPUTHUYCCKH aHATM3HUPOBATH XUMHUYECKYIO
uH(popMaIIrio, repepadaThiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOM
3aJaden.

11 kaacce



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHudyeckas XUMUs»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTD MPEICTABIICHHUI: O MAaTEPUATLHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE U 3HAYCHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK
u e€ posim B OOCCICUCHHH YCTOWYMBOTO Pa3BUTHS, B PEHICHUU MPOOJIEM SKOJOTHYECKOM,
DHEPreTHYECKOM W THINEBON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaJioB, HOBBIX HCTOYHHKOB SHEpruu, B o0ecreyeHnu palMOHAIBHOTO
MIPUPOIOTIONL30BaHUs, B JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYPhI YEIIOBEKA, a TAKIKE
9KOJIOTUYECKH 00OCHOBAaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M TIPUPOJHON CPEJIC;

BJIAJICHUE CHCTEMOM XHMMHUYECKMX 3HAHUI, KOTOpas BKIKOYAET: OCHOBOIIOJATrarolIne
MOHSTHUS — XUMHYECKHUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, 3JIEKTPOHHAs1 00010YKa aToMa, S-
, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30OYKIAEHHOE COCTOSIHHS aroma, T'MOpHIU3arius
aTOMHBIX OpOHWTaNe, HWOH, MOJEKyla, BaJEHTHOCTh, JJICKTPOOTPHUIATEIHHOCTh, CTEIEHb
OKUCJICHUSI, XUMHUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash pelETKa, XUMHUYECKash peakiiusi, pacTBOP, SJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsE JUCCOLMALMSA, CTEIEeHb JHUCCOLMALMU, BOJOPOJHBIA  ITOKA3aTellb,
OKHCJIUTEb, BOCCTAHOBUTEIb, TEIUIOBON A(()EKT XUMHUECKOW PeaKIMK, CKOPOCTh XUMUYECKOU
peaKiu, XWMHUYECKOE PABHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS  DIIEKTPOIUTHUECKOM
Jnyccouuanuu, nepuoauyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BELIECTB,
3aKOH COXPAHEHHUSI M MPEBPAIICHUS SHEPTrUU MPU XUMHYECKHUX PEAKIUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMHH,
MHPOBO33PECHUECKNE 3HAHHMS, JIEKAIIUE B OCHOBE MOHUMAHHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XMMHYECKUX SIBJICHUI; COBPEMEHHBIE ITPEJICTABICHUS O CTPOSHUM BEIIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM M HAJMOJIEKYJISIPHOM YPOBHSIX; IMPEIACTABICHUS O MEXaHM3MaX XUMHUYECKUX
peakiuii, TEPMOJAMHAMUYECKUX U KHUHETHYECKMX 3aKOHOMEPHOCTAX MX NPOTEKaHHS, O
XUMHUYECKOM PAaBHOBECHUH, PACTBOpPAX M JAUCIEPCHBIX CUCTEMax; (DAKTOJIOrMUYECKUE CBEIEHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOIb30BAHUM BaXKHEHIIUX HEOPTraHMYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW JEATETbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX
XMMHYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHH: BBISABIISITh XapaKTEPHBIC MPU3HAKH MTOHSITHH, yCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHATHS IPU ONMCAHUU HEOPTaHUUYECKUX
BEILECTB U UX IPEBPALLICHUN;

c(OpPMHUPOBAHHOCTh YMEHUS HCIOIb30BaTh XUMHUUECKYI0 CUMBOJIUKY JAJIi COCTABICHUS
dbopMyn BEHIECTB W YypaBHEHUN XMMHYECKUX PpEAKIMi, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIATH BAJICHTHOCTh U CTETICHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCJIMHCHHSAX, BHUJI XHUMHYECKOW CBs3U (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peIméTkH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIIEHTHOU CBSI3H;

c(hOPMHUPOBAHHOCTh YMEHUM: KIACCU(DHUIIMPOBATh: HEOPTAHMYECKHE BEIIECTBA IO MX
COCTaBy, XMMHUYECKHE PEAKIUU MO PA3THYHBIM TPU3HAKAM (YUCIY U COCTaBy pearupyromimx
BEIIIECTB, TEIUIOBOMY J(G(dEKTy peakiuu, HW3MEHEHUIO CTETeHEH OKUCIEHUS DSJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTalu3aropa M JIPYTHeE); CaMOCTOSTENBHO BHIOMpATh OCHOBAHUS U
KPUTEPUU JJI KIaCCH(PUKAINHI H3y9IaeMbIX BEIIECTB U XUMHUYECKUX PEAKITUH;

chOpMUPOBAHHOCTh YMEHHUS pACKpBIBaTh CMBICH Mepuoaudeckoro 3akoHa J[. W.
MenneneeBa ©  JAEMOHCTPUPOBATH €T0  CHCTEMATH3UPYIONIYI0, OOBSICHHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB U MOHOB
XMMHMYECKUX DJIEMEHTOB IEepBOro—4eTBéproro nepuonos Ilepuonnueckoit cucremsr JI.M.



MenpneneeBa, UCNONIB3ysl MOHATHS «3HEPTETUYECKUE YPOBHM», «3HEPreTUYECKUE NOAYPOBHMY,
«S-, p-, d-aTOMHBIE OPOUTAIIY», KOCHOBHOE M BO30YKIEHHOE YHEPTETUYECKUE COCTOSHHSI aTOMaY,;
O00BSICHATE3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COEJUHEHUH 10
nepuogaM u rpynmnam llepuonnueckon cucremsl 1. 1. MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepH30BaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BEIECTB Pa3JIUYHBIX KJIACCOB, NOATBEP)KIATh CYIECTBOBAHME I€HETHYECKON CBA3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPeCTBOM COCTABJICHMSI 3JICKTPOHHOI'O OajlaHca 3TUX peakLUil; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
THJPOJIN3a; PeaKkUui KOMIUIEKCOOOpa3oBaHMs (Ha IpUMEpe TUAPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

C(OPMHUPOBAHHOCTb YMEHUS OOBSCHATh 3aKOHOMEPHOCTH IPOTEKAHUS XHMHUYECKUX
peakuuii ¢ y4€ToM MX DHEPreTMYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XMMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMuYHBIX (PaKTOPOB, a TaKXKe XapaKTep CMELICHUs
XMMHYECKOI'0 PABHOBECHUS I10/1 BIUSHUEM BHEIIHUX Bo3aekcTBul (mpuHuun Jlelllarense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPH30BATh XUMUUECKUE PEAKLIUH, JISKAIIHNE B OCHOBE
IPOMBIIIJIEHHOTO TIOJYYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIue Hay4HblE IPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYECKMX BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3;

c(OPMHPOBAHHOCTH BJIAICHUS CUCTEMOM 3HaHUI 0 METO/1aX HAYYHOT'O NO3HAHUS SIBIECHUI
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNE, MOIEIMPOBAHNE, SKCIIEPUMEHT (PEAJIbHBIM U MBICIEHHBIN),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HayKaX, YMEHHsA NPUMEHATb OTH 3HaHWS IIpU
HKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SBJICHUH,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH Y€JI0BEKa U B IOBCEIHEBHOM JKU3HU;

c(OPMHPOBAHHOCTH YMEHUS BBISBIISITH B3aUMOCBSI3b XUMHUECKUX 3HAHUH C TIOHATHIMA U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IIpPeAMETOB [Uii 0ojiee OCO3HAHHOI'O
MOHMMAaHHUS MaTEPUAIBLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHUS TPOBOIUTH PACUETHI: C UCIIOJIb30BAaHUEM MTOHATHN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALMsI»; MAacChl BEllecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAaCcCe MM OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLUU
BEIIECTB; TEIUIOBOTO 3 (PpekTa peakuu; 3HaU€HUsI BOJOPOJIHOTO IOKa3aTessl paCTBOPOB KUCIOT U
miejao4Yed ¢ M3BECTHOH CTENEeHbI0 TUCCOIMAlnU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
IPOAYKTa peakluy, €CId OJHO U3 MCXOJHBIX BEHIECTB JJAHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOM J0y1el paCTBOPEHHOTO BELIECTBA MIIH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/1a
IPOAYKTa peakuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHUI: CAaMOCTOSTENILHO MJIAHUPOBATh U MPOBOJUTH XUMHUECKUIL
AKCIEPUMEHT (MIPOBE/ICHUE peaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIECHUE CPENIbl PACTBOPOB BEIIECTB C MOMOIIBIO MHAUKATOPOB,
U3y4YCHHE BIMSHUS pPa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XMMHMUYECKOH peaklMH, pelleHue
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TemMaM «Metamiby u «Hemeramib») ¢ coOM0jeHeM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
el MCCIENOBaHUs, TMPEJICTaBIATh B pPa3IMYHON (opMe pe3ynbTaTbl SKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLIEHUBATHUX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHUI: COOIIOIaTh MPABUIIA MTOJIB30BaHUA XUMHUYECKON MOCY10H U
1abopaTOPHBIM 000pYI0BaHUEM, OOPAIIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSIMH T10
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUECKUX ONBITOB, YKOJOTHUECKH 11eJIECO00Pa3HOT0 MOBEACHUS
B OBITY U TPYIOBOH JEATENLHOCTH B ILEJAX COXPAHEHHUS CBOErO 3[0POBBS, OKpY’Karollei
IPUPOJHON cpenbl M JOCTHKEHHMs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaThb OIACHOCTh



TOKCHYECKOTO JECWCTBUS HA KMBBIE OPraHM3Mbl OIpPEICIEHHBIX HEOPraHWYECKHUX BELIECTB,
noHumasi cMbica nokazarens [1JIK;

C(OPMHPOBAHHOCTb YMEHMH: OCYLIECTBIATH IL€JICHANPABICHHBIH MOMCK XMMHUYECKOH
uHPOpPMALMK B PA3IMYHBIX MCTOYHMKAX (HAaydHas W y4eOHO-Hay4Has JHUTEparypa, CpeicTBa
MaccoBo uHGpopmauuu, MHTepHeT M Jpyrue), KPUTUYECKH aHAJIW3UPOBATbXUMHUYECKYIO
uHpopMalnio, nepepadaTbiBaThe€é W HCIOIH30BATHB COOTBETCTBHM C IOCTABICHHOH y4deOHOMU
3a7a4en.
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1. TeopeTrnyeckne 0CHOBBI OPraHUYECKOH XUMHH 8

1.1 [IpeamMeT u 3HaUeHHE OPraHUYECKOW XUMUH, IPEICTABICHUE O 1 https://m.edsoo.ru YcrTHbI#H onpoc 7 MUHYT
MHOT000pa3uu OpraHuueCKUX COCMHEHNI

1.2. DJIEKTPOHHOE CTPOEHHE aToMa yriiepoa (OCHOBHOE U BO30YKIAEHHOE 1 https://m.edsoo.ru YcrTHBIR onpoc 7 MUHYT
COCTOSIHHSA). BaJleHTHBIE BO3MOXKHOCTH aTOMa yriepona

1.3. XUMHUYecKasi CBsI3b B OPTaHUYECKUX COCTUHEHUSX. MeXaHU3MBI 1 https://m.edsoo.ru TectupoBanue 10 MuHYT
00pa3oBaHus KOBAJICHTHOU CBSA3H, CIIOCOOBI pa3phiBa CBsI3ei

14. Teopus cTpoeHust opranuueckux coenuHennit A. M. bytieposa 1 hitps://m.eds00.ru Yerbiii onpoc 7 MuHyT

1.5. Busl H30MepuHn: CTPYKTYpHAS, IPOCTPAHCTBEHHAS. DJICKTPOHHBIC 1 https://m.edsoo.ru TectupoBanue 10 MuHYT
3 EKTH B MOJIEKYJIaX OPraHMYECKUX COSTUHCHUI

1.6. [pencraBnenue o knaccu(pUKALUN U CHCTEMAaTHIECKask HOMEHKIIATypa 1 https://m.edsoo.ru YCTHBIN onpoc 7 MHUHYT
(IUPAC) oprannyeckux BEIIECTB

1.7. KnaccuuKamas peaKimii B OpTaEHIecKol XiMHH 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT

1.8. CHeTeMaTH3aIIs 1 06OGIIEHTe 3HAHMI 110 TeMe 1 https://m.edsoo.ru CamocrositenbHast 20 MUHYT

pabora

2. YraeBoaopoabl 35

2.1. AJIKaHBI: TOMOJIOTHYECKHUH psil, 001mas opMyIa, HOMEHKIATypa U 1 https://m.edsoo.ru JlaGopatopHast padota | 20 MUHYT
N30MepUsi, JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT

2.2. N 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
dusnyecKre 1 XMMHUYECKHEe CBOMCTBA aIKaHOB

2.3. Haxoxzaenue ankanoB B npupoje. CrocoObl mony4eHus U npumMeHenue | 1 https://m.edsoo.ru TectupoBanue 10 MuHyT
AJIKAaHOB

2.4. 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT

[uxioankansl: 00uias popMyiia, HOMEHKIATYpa 1 U30Mepus,
0COOCHHOCTH CTPOCHHSI K1 XUMHUUYECKHX CBOWCTB, CIIOCOOBI ITOJIyYESHUS U
IIPUMEHEHUE
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2.5. Pemenre pacu&THBIX 3a1a4 Ha OIMPEIEIICHUE MOJICKYIISIPHOM (OPMYITBI https://m.edsoo.ru CamocTosiTenbHast 20 MUHYT
OpPraHUYEeCKOr0 BEIIECTBA II0 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, pabora
BXOIAIIMX B €ro coctaB. CucreMaTHu3amis 1 0000IIEHHE3HAHNN 110
TeMe
2.6. AJTKeHBI: TOMOJIOTHYECKHH psi, 00miast popMyiia, HOMEHKIATYpa, https://m.edsoo.ru TectupoBanue 10 MuHYT
3NIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJieKy . CTpYKTypHas
LHC-TPAHC-U30MEPHS aJIKCHOB
2.7. dusnueckre 1 XMMUYECKHE CBOICTBa ankeHoB. [IpaBuio https://m.edsoo.ru YcrTHbIH onpoc 7 MUHYT
MapkoBHHKOBa
2.8. https://m.edsoo.ru YcrtHbI# onpoc 7 MUHYT
Croco0bl MOTyYeHUs ¥ IPUMEHEHHE aIKECHOB
2.9. IMpaktuyeckas padbora Ne 1 o Teme "[lonydeHue 3TUIICHA U U3yUYCHHUE https://m.edsoo.ru [Ipaktuyeckas padora | 1 ypok
ero cBoict" Nel
2.10. | PemeHue pacyETHBIX 33/1a4 HA ONPEACICHUE MOJICKYJIAPHOI (OpMYJIBI https://m.edsoo.ru KoHnTponsHas pabota 1 ypox
OPraHMYECKOTo BEIECTBA
2.11. AJKazMeHbl: conpshKEHHBIE, N30IMPOBAHHbBIE, KyMYJIHUPOBaHHBIC. https://m.edsoo.ru YcrTHbI#H onpoc 7 MUHYT
OCco0GEHHOCTH 3IEKTPOHHOTO CTPOCHHUS
212. | . i https://m.edsoo.ru YeTHBIH 0mpoc 7 MUHYT
HMHYECKHE CBONCTBA COMPSKEHHBIX THCHOB
2.13. https://m.edsoo.ru YcTHBIH 0mpoc 7 MUHYT
Crioco0bI MOTyYeHHs ¥ IPHMEHEHHE ATKaTHEHOB
AJIKAHBI: TOMOJIOTHYECKHIA psifl, 00mIast opMyiia, HOMEHKIATYpa, https://m.edsoo.ru CamocrosTenbHast 20 MUHYT
2.14. 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII, (hU3NICCKHE pabora
CBOMCTBA
2.15. X . https://m.edsoo.ru YcTHbIi onpoc 7 MUHYT
MMHYECKHE CBONCTBA AIKHHOB
216. | ¢ . https://m.edsoo.ru YeTHBIH 0mpoc 7 MHHYT
AUeCTBEHHBIC PEAKI[MU HA TPOWHYIO CBSI3b
2.17. https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
CriocoObI ToNTy4eHNs ¥ IPIMEHEHHUE aTKHHOB
2.18. ) N . https://m.edsoo.ru CamocrosrenpHas 20 MUHYT
Pemenue 3a1a4: pacyéThl 0 YPABHCHUIO XUMHYECKOH peakuuu 6
paboTta
2.19. . https://m.edsoo.ru JlabGopatopHast padota | 20 MUHYT
Cuctemaruszanus 1 0000IIeHHE 3HAHUH 110 TeMe
2.20. ApeHbl: TOMOJIOTHYECKUH psifl, 001mast opmyJlia, HOMEHKIIATYpa. https://m.edsoo.ru VYcTHslit onpoc 7 MUHYT

DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI OCH30J1a 1
TOITyOJIa, NX (PU3MYCCKUE CBOMCTBA
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221 | . ) 1 https://m.edsoo.ru VYerHbI onpoc 7 MUHYT
HMHYECKHE CBOMCTBA apEHOB: PEAKIMH 3aMEeIICHUS
2.22. XUMUUECKUe CBONCTBA apEHOB: PEAKIIUU PUCOSAUHEHNS, OKUCIICHUE 1 https://m.edsoo.ru JlabopatopHast padota | 20 MUHYT
TOMOJIOTOB OeH30:1a
2.23. . 1 https://m.edsoo.ru VeTHBIH 0mpoc 7 MUHYT
Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTHPOIIA
2.24. | Pemenne pacYETHBIX 33/1a4 HA OTIPEICIICHUE MOJIEKYIIApHO# hopmyier | 1 https://m.edsoo.ru CamocTosiTenbHast 20 MUHYT
OPTraHWYECKOTO BEIIECTBA pabora
2.25. 1 https://m.edsoo.ru YcrtHbI# onpoc 7 MUHYT
Crioco0bl MOTyYeHUs ¥ IPUMEHEHHE apeHOB
2.26. r 1 https://m.edsoo.ru CamocrositenpHas 20 MUHYT
SHETHYECKasl CBA3b MKy PA3IMYHBIMU KIIaCCAaMHU YTJICBOAOPOIOB pabora
2.217. Pacu€thl o ypaBHEHUSIM XUMUUECKHX peakiuii. CucTeMaTH3aius u 1 https://m.edsoo.ru TectupoBanue 10 MuHyT
00001IeHNEe 3HAHUH 110 TEME
2.28. Tipuposmsiit ras. TomyTHE® He(TAHBIC rass! 1 https://m.edsoo.ru Paborta ¢ pedeparom 1 ypok
2.29. KameHHBIH yTosTb i IPOJIyKTHL €ro nepepaboTke 1 https://m.edsoo.ru Paborta ¢ pedeparom 1 ypok
2.30. Hedts u ciocodsl e€ nepepabotku. [IpumeHeHne NpoayKToB 1 https://m.edsoo.ru JlabopatopHast padota | 20 MUHYT
nepepaboTKe HePTH
2.31. r 1 https://m.edsoo.ru CamocrositenbHast 20 MUHYT
SHETHYECKas CBSA3b MEKIY PA3INYHBIMU KJIaCCAaMHU YTJICBOAOPOIOB pagora
2.32. | TanoreHONpOM3BOAHBIC YIIIEBOJOPOJOB: JIEKTPOHHOE CTPOCHHE; 1 https://m.edsoo.ru YCTHBIN onpoc 7 MHHYT
pEaKIMy 3aMelIeHHUs raJoreHa
2.33. JeiicTBUe mienoyei Ha raloTeHIIPON3BOAHEIC. B3anmoeiicTBre 1 https://m.edsoo.ru JlaboparopHas pabota | 20 MHHYT
JINTAIOTEHAIKAHOB C MarHHEM U [IHHKOM
2.34. . " " 1 https://m.edsoo.ru TectupoBanue 10 MuHyT
CucremaTtusaiys U 0000IIeHIe 3HAHUN TI0 pas3zeny " YTIeBOA0POIbI
2.35. KoHTpormssas pa6oTa 1o Teme "V TIieRonopors” 1 https://m.edsoo.ru KontponsHas pabora 1 ypox
3. Kucaopoacoaep:xaiiue oprannyeckue coeuHeHust 41
3.1 [penenbHble OJJHOATOMHBIC CIIUPTHI: TOMOJIOTHYECKHUI psijl, oOIast 1 https://m.edsoo.ru VYcTHBIH onpoc 7 MHHYT
(bopmyIa, CTpoeHIE MOJIEKYJI, H30MEPHsI, HOMEHKIIATYPA,
knaccupukanus, Gu3nIecKrue CBOMCTBA
3.2 X . 1 https://m.edsoo.ru JlaGopaTopHast pabora | 20 MUHYT
MMHYECKHE CBOMCTBA IPEeIbHBIX OXHOATOMHBIX CIIUPTOB
3.3. 1 https://m.edsoo.ru YCTHBII onpoc 7 MUHYT

Croco0sl NOJIy4YCHHA U TPUMEHCHNUE OAHOATOMHBIX CITUPTOB
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3.4 IMpocTeie 3¢HUpbl: HOMEHKIATYPA ¥ H30MEPHSI, 0COOEHHOCTH https://m.edsoo.ru JlabopartopHas pabota | 20 MHHYT
(bU3NIECKHUX M XUMUYECKHX CBOMCTB

3.5. MHOT0aTOMHBIE CITUPTHI: STHICHTIIUKOIb U TIIHIEPUH, HX (U3HYCCKUE https://m.edsoo.ru JTaGoparopuast pabota | 20 MUHYT
U XUMHYECKUE CBOMCTBA

3.6. CriocoObI TTONTy4eHHS ¥ IPIMEHEHNEe MHOTOATOMHBIX CITUPTOB https://m.eds00.ru YerHplid onpoc 7 MuHyT

3.7. MeHOI: CTPOCHUE MOJIEKYIIBI, (PH3UUeCKre CBOMCTBA. TOKCHYHOCTh https://m.edsoo.ru CamocTosiTenbHast 20 MuHYT
(denona pabora

3.8. Xumieckue cBoiicTsa denona https://m.edsoo.ru YcrTHBIR onpoc 7 MUHYT

3.9. CIH0COBE! MOy CHEs B IPHMEHCHHE herona https://m.edsoo.ru JlaGopatopuast pabota | 20 MUHYT

3.10. [paktraeckas padora Ne 2. PenieHne sKcriepuMEHTAIBHBIX 3a7ad 110 https://m.edsoo.ru [IpakTrdeckas padora 1 ypok
teme "CrupThl U GeHOIbI" No2

3.11. CrcTeMaTH3ams 1 06OGIIEH e 3HAHMI 110 TeMe https://m.edsoo.ru KonrponsHas padora 1 ypok

3.12. AJbAETHIBI M KETOHBL: JJIEKTPOHHOE CTPOSHHE KapOOHMIILHOW TPYIIITBI; https://m.edsoo.ru YcrTHbI#H onpoc 7 MUHYT
TOMOJIOTHYECKHE PSIBI, 00Imast hopMyIia, H30MepHUs H HOMEHKJIATypa

3.13. AJbaeruzipl 1 KeTOHbL: (PU3UUECKHE CBOICTBA; PeaKuK https://m.edsoo.ru YcTHbI#H onpoc 7 MUHYT
MPUCOCANHEHHS

3.14. Peakiuy OKHCIICHUS U KAYECTBEHHBIC PEAKLUH albJCTHAOB U KETOHOB https://m.eds00.ru Yermbiii onpoc 7 MuHyT

3.15. CIroCOGE TIOJYUEHNs A/THIETHIOR H KETOHOR https://m.edsoo.ru TectupoBanue 10 MunyT

3.16. OHOOCHOBHBIE MPe/ebHbIE KAPOOHOBBIE KHCIIOThI, 0COOEHHOCTH https://m.edsoo.ru CamocrosTenbHast 20 MUHYT
CTPOEHUS UX MOJIEKYII pabora

3.17. W3omepus 1 HOMEHKIIATypa KapOOHOBBIX KHCIIOT, MX (u3nueckue https://m.edsoo.ru VYcTHslii onpoc 7 MUHYT
CBOICTBa

3.18. XuMHYecKne CBOWCTBA IPeJeNIbHBIX OJHOOCHOBHBIX KapOOHOBBIX https://m.edsoo.ru JlaGopatopHast padota | 20 MUHYT
KHCIIOT

3.19. OCcO00OeHHOCTH CBONCTB MypaBbHHOMN KHUCIOTHL. MHOT0OOpasue https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
KapOOHOBBIX KHCIIOT

3.20. OCo0EHHOCTH CBOWCTB: HETIPEEIbHBIX U apOMaTHIECKIX KapOOHOBBIX, https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
JIMKapOOHOBBIX, THIPOKCHKAPOOHOBBIX KUCIOT. [IpeacTaButenn
BBICIIHX KAPOOHOBBIXKHUCIOT

https://m.edsoo.ru TectupoBanue 10 MuHyT

IlonsTue o MMPOU3BOAHBIX Kap6OHOBLIX KHUCJIOT
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Cnoco0bl oJy4eHus ¥ IPUMEHEHHE KapOOHOBBIX KHCIOT https://m.eds00.ru Yerubiii onpoc 7 MuHyT

CnosxHble 3(UPBI: TOMOJIOTUYECKHH psif, 00mas popMyiia, H30MepHst 1 https://m.edsoo.ru YcrTHbI#H onpoc 7 MUHYT

HOMEHKJIATypa

DHIMHIECKAE W XEMWMECKHE CBORCTBA SQUPOB https://m.edsoo.ru JTaGoparopuast pabora | 20 MUHYT

Pemenne pac4€THBIX 3a1a4: 0 YPaBHCHUIO XUMHYECKOH peaKkuH, Ha https://m.edsoo.ru CamocTosiTenbHast 20 MUHYT

oTIpeieTICHUE MOJIEKYJIIPHON (JOPMYJIIBI OPraHMYECKOTO BEIIECTBA pabora

[paktrdeckas padora Ne 3. Penienne sKcriepuMEHTAIBHBIX 3a7ad 110 https://m.edsoo.ru [IpakTrdeckas padora 1 ypok

teme "KapOoHoBbIie KicIOTHL. ClokHBIE Y3QHUPHT" Ne2

XKupsl: ctpoenue, puzndeckue U XUMHUIECKHE CBOMCTBA (THAPOIIN3) hitps://m.eds00.ru YeTHEIR onpoc 7 MuHyT

Oco0eHHOCTH CBOWCTB XHUPOB, COJEPIKAIIUX OCTATKH HETIPEIEIbHbBIX https://m.edsoo.ru JlabopaTopHast padota | 20 MUHYT

KHUPHBIX KUCIOT. JKupsl B ipupoe

MpL1a Kak COJM BBICIINX KapOOHOBBIX KUCIIOT, HX MOFOIIEE ICHCTBHE. https://m.edsoo.ru JlaGoparopHas pabota | 20 MUHYT

[TonsTue o cuaTeTHYecKUX Motomux cpeacteax (CMC)

I'eHeTnueckas CBsI3b YIIIEBOJIOPOAOB U KHCIOPOICOACPKALIIX https://m.edsoo.ru TectupoBanue 10 MuHyT

OpPraHNYeCKUX BEIECTB

PacuSTEL 110 YDARHCHMAM XMMHUECKHX poartril https://m.edsoo.ru CamocrositenbHast 20 MUHYT
pabota

Cucremaruzanus u 00001IeHIE 3HAHUH 10 TeMe https://m.eds00.ru YerHeIid onpoc 7 MuHyT

OO0mast XxapaKTepuCTHKA YTITIEBOAOB 1 KJIaCCU(HUKALUS YTIIEBOIOB https://m.edsoo.ru VYcTHbIH onpoc 7 MUHYT

(MOHO-, TN~ U TIOJTUCaXaPUIBI)

MoHocaxapusl: pU3n4ecKre CBOHCTBA M HAX0XKJCHUE B TIPUPOJIC https://m.eds00.ru Yerubiii onpoc 7 MuHyT

ITpumeHeHue rI0KO3bl, e€ 3HaYeHHE B KHU3HEACATSIbHOCTH OpraHi3Ma https://m.edso0.ru Jlaboparopuas pabora | 20 mymyT

Jucaxapusl: caxaposa, MaJlbTo3a 1 JlakTo3a. HaxoxaeHue B npupose u https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT

IIPUMEHEHHE JTUCcaXapuioB

[Monmcaxapuapl: CTpoeHUE MaKPOMOJIEKYJI, PU3NIECKUE U XUMUYECKHE https://m.edsoo.ru JlabGopatopHast pabota | 20 MUHYT

CBOHCTBA, IPUMEHEHHE

TorsTHe 06 HCKYCCTREHHHIX BONOKHAX https://m.edsoo.ru TectupoBanue 10 MuHyT

Pemenne pacyeTHbIX 3a/1a4 Ha OIIPEAEICHHE 0 BBIX0AA IPOIYKTa https://m.edsoo.ru CamocrostenbHast 20 MUHYT

peaKkyuu OT TEOPETHIECKH BO3ZMOYKHOTO pabora
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Cucremaruzanus 1 00001IeHIE 3HAHUH 10 pa3aeny 1 https://m.eds00.ru Tecruposanne 10 mumyT
KonrponbHas padora no teme "Kucnopoacoaeprkaiiye opraHnaeckue 1 https://m.edsoo.ru KonrponbHas padora 1 ypoxk
COeqUHEHNS"

4, A30Tcoep:Kale opraunndeckne coeInHeHust 12

4.1. AMUHBL: KITacCUPUKAIHNS, CTPOSHHE MOJIEKYJI, 00mas hopmya, 1 https://m.edsoo.ru VeTHBIH 0mpoc 7 MUHYT
M30MEpHsl, HOMEHKJIATYpa B (PH3NYECKHe CBOHCTBA

4.2. XUMHUCCKES CBOHCTBA ATH(ATHIOCKAX AMHEOB 1 https://m.edsoo.ru VeTHBIH 0mpoc 7 MUHYT

4.3. AHWIHH: CTpOCHHE aHIINHA, 0COOEHHOCTH XUMHUYECKHUX CBOMCTB 1 https://m.edsoo.ru JlaboparopHas pabota | 20 MHHYT
aHWIJIMHA
Crioco0bl MOTy4YeHNs ¥ NPIMEHEHHE ATU(GAaTHIECKUX aMHUHOB 1 hitps://m.eds00.ru YeTHEIR onpoc 7 MuHyT
AMMHOKWCIIOTB: HOMEHKJIATypa U H30MepHs, PH3MIECKHE CBOHCTBA. 1 https://m.edsoo.ru YCTHBIN onpoc 7 MHEHYT
OTnenbHbIe NPEICTABUTEIH (.-AMHUHOKUCIIOT
XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, MX OHOJIOTHYECKOE 3HAUEHHE 1 https://m.edsoo.ru JlaGopatopnast pabota | 20 MUHYT
aMHHOKHUCIIOT. CHHTE3 U THIPOJIHU3 MENTH/IOB
Benku xak MpUpPOIHBIE TTONUMEPHI; CTPYKTYPHI O€IKOB 1 https://m.edsoo.ru YT onpoc 7 MuHyT
XUMIUCCKIE CBONCTEA GeNKoB 1 https://m.edsoo.ru JlaGopatopHast pabota | 20 MUHYT
A30TcoepIKallre reTepONUKINISCKUe coequHeHus. HyKkienHoBbIe 1 https://m.edsoo.ru YcTHbIi onpoc 7 MUHYT
KHCJIOTBI: COCTaB, CTPOEHHE M OMOJIOrMYecKast poJib
[paktrdeckas padora Ne 4. PenieHne SKcIiepuMEHTANBHBIX 3a1ad 110 1 https://m.edsoo.ru IIpakTuueckas pabora 1 ypok
TeMe "A30TcoaepKaliue OpraHnyeckue CoequHeHus " Ne4
[MpakTryeckas pabora Ne 5. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110 1 https://m.edsoo.ru [pakTryeckas padbora 1 ypox
teMe "Pacrnio3HaBaHMe OpraHM4eCKUX COeAUHEHUH" N5
KonrponbHas padora 1o teme "A30TcoaepiKaline opraHuuecKue 1 https://m.edsoo.ru KonrponsHas padora 1 ypoxk
coeTuHeHU"

5. BbIcokoMoJIeKYIsSIPHBIE COETHHEHUSI 6

5.1. OCHOBHBIE TIOHATHUSI XMMUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH U 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
METO/Ibl MX CHHTE3a —IOJMMEPHU3alIns U HOJIUKOHICHCAIIUS

5.2. [Tmactmaccel. YTuinm3anus U nepepaboTka IracThKa 1 https://m.edso0.ru YerHplid onpoc 7 MumyT

5.3. 1 https://m.edsoo.ru CamocrosTenbHas 20 MUHYT

OacToMephl: HaTypalbHBIN CHHTETHIECKHE KaydyKd. PesnHa

pabota
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5.4. BoJokHa: HaTypasbHbIe, HCKYCCTBCHHbBIE, CHHTETHUYECKHE. [loaumeps 1 https://m.edsoo.ru VYcTHBIH onpoc 7 MUHYT
CIICHANTBHOTO HA3HAYCHISI
5.5. IMpaktuyeckas pabora Ne 6. PerieHue 3KCIIEpUMEHTANBHBIX 337124 110 1 https://m.edsoo.ru IMpaktuueckas pa6ora | 1 ypok
Teme "Pacro3sHaBaHHE IIIaCTMAcC M BOJTOKOH" Ne6
5.6. O06o001eHne 1 cucTeMaTH3aLMs M3yYEHHOT'0 MaTepHasa 1o TemMe 1 https://m.edsoo.ru KonrponbHas padora 1 ypok
"BbIcOKOMONEKyIApHBIE coeUHEeHNs"
Tabmuna 2
Tematnueckoe rianupoBanue. 11 kmace
Ne Ha3Banue pasgena/ tema pazgena Koin-Bo 50P Texymmit KOHTPOJIb
.1 4acoB Busl,dhopmbl I Kon-Bo yacoB
1. TeopeTnyeckne 0CHOBbI XUMHH 39
1.1 A N 1 https://m.edsoo.ru YcrtHbIi onpoc 7 MUHYT
toM. COCTaB aTOMHBIX sIIEpP. XUMHYECKHUI deMeHT. 30Tomb!
1.2. C 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
TPOEHHE 3IEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIC YHCITA
1.3. K1accHuKaIis XMMUHECKIX STEMEHTOB (S-, P-y d-, f-a1emerTo) 1 https://m.edsoo0.ru CamocrosrelbHas 20 MUHYT
pabota
1.4. P 1 https://m.edsoo.ru TecTupoBanue 10 MuHyT
acrpe/ieNICHHe 3JIEKTPOHOB 110 ATOMHBIM OPOUTAIISAM
1.5. DJeKTPOHHBIC KOH(PUTYPALIMH aTOMOB 3JICMEHTOB B OCHOBHOM H 1 https://m.edsoo.ru TectupoBanue 10 MunyT
BO30YKJIEHHOM COCTOSTHUHU
1.6. 5 1 https://m.edsoo.ru CamocrosTenbHas 20 MUHYT
JIEKTPOHHBIE KOHPHUTYPAIIMUHOHOB. DJIEKTPOOTPUIIATEIIEHOCTh pabota
3.7. Iepuoanueckuii 3akon u [lepuoanyeckas cHCTeMa XUMHIECKUX 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
anemeHToB J. 1. MeHnzeneesa, CBsA3b ¢ COBPEMEHHOU Teopue
CTPOCHHS aTOMOB
3.8. 3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XUMHYECKUX 3JIEMEHTOB U 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BELICCTB 110 IPYIIIaM U
nepuoaam
3.9. C . 1 https://m.edsoo.ru CamocrostensHas 20 MUHYT
ncTeMaTH3auus U 0600LIeHHe 3HAHUIT IO TeMe
pabora
3.10. Buer xuMudeckoit cBsa3u. MexaHn3Mbl 00pa30BaHus KOBAICHTHOMN 1 https://m.edsoo.ru YcTHBI onpoc 7 MUHYT
cBsi3u. BomopoaHasicBsazb. MexXMONeKyIsapHbIe B3aUMOACHCTBHS
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3.11. | BaJeHTHOCTH U BAJICHTHBIC BO3MOKHOCTH aTOMOB. CBSI3b DIICKTPOHHO https://m.edsoo.ru TectupoBanue 10 MuHyT
CTPYKTYPBI MOJIEKYJI C UX TEOMETPHIECCKHM CTPOCHUEM

3.12. | TlpencraBieHHUs O KOMILIEKCHBIX COCTUHEHHUSX: COCTAB https://m.edsoo.ru JTaGoparopuas pabora | 20 MUHYT
HOMEHKJIaTypa

3.13. | BerecTBa MOJICKYISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHHS. THITBI https://m.edsoo.ru JlabopartopHas pabota | 20 MHHYT
KPUCTAJUTHYECKUX PELICTOK U CBOWCTBA BEILECTB

3.14. ITonsTue o nucnepcHbix cucremax. IIpeacraBiaeHue o KOIIOUIHBIX https://m.edsoo.ru VYcTHsIit onpoc 7 MUHYT
pacTBOpax

3.15. | UVcruHHBIC pacTBOPHL: HACHIIICHHBIC H HEHACHILICHHEIE, https://m.edsoo.ru JlaboparopHas pabota | 20 MUHYT
pacTBOpHMOCTE. Kprcramuioruaparst

3.16. Crioco6b1 BHIPAKEHES KOHIICHTPAIHH PACTBOPOB https://m.edsoo.ru TectupoBanue 10 MuHyT

3.17. Pemenue 3ama4 ¢ uCoab30BaHUEM ITOHATHH "MaccoBas JOJI https://m.edsoo.ru TectupoBanue 10 MuHyT
pacTBOpEHHOrO BelecTBa", "MOJISIpHask KOHLIEHTpaus"

3.18. Kiaccndukanms 1 HOMEHKIaTypa HEOPraHWHIECKUX BEIICCTB ntpsiim.edsoo.ru g;g:)(:;mﬂenbmﬂ 20 muHyT

3.19 CHOTeMATH3AIIS 1 0GOGIIEHHTE 3HAHWI 110 TeMe https://m.edsoo.ru YcTHBIH 0mpoc 7 MUHYT

3.20. | KoutponsHas pabota mo Temam "Ctpoetue aroma. [leprominueckuii https://m.edsoo.ru KonTponsHas pabota 1 ypox
3akoH u [lepuonnueckas cucteMa xuMuyeckux snemeHTon . 1.
Menneneesa'", "Ctpoenue BemecTBa. MHOrooopasue BemecTs"

3.21. | Kraccudukaims XuMHIECKUX PEaKIUil B HEOPraHUUECKOH 1 https://m.edsoo.ru TectupoBanue 10 MuHyT
OPraHNYeCKON XMMHHU. 3aKOH COXPAHEHHUS MACChl BELIECTB; 3aKOH
COXPaHEHHs U NPEBPAILCHHUS DHEPTUH IIPH XUMHYECKHX PEaKIUIX

3.22. TermnoBbie 3 PEKTH XUMUUECKUX peaknuil. TepMOXUMITIECKIE https://m.edsoo.ru YcTHEI ompoc 7 MUHYT
ypaBHCHUSI

3.23. BbIYnCIIeHHUS 110 YPAaBHEHUSIM XUMHYCCKUX PEAKIHiA U https://m.edsoo.ru CamocrosTenbHas 20 MUHYT
TEPMOXUMHUYECKUM YPABHEHUAM pabota

3.24. | CkOpOCTh XMMHYECKOHN PEaKIINH, €€ 3aBUCUMOCTh OT Pa3IMIHBIX https://m.edsoo.ru JTaboparopuast pabota | 20 MUHYT
(axropos. Karanus u kaTanu3atopsl

3.25. TOMOICHHBIE H TeTepOreHHbIEPEaKIHH https://m.edsoo.ru YcrHbI# onpoc 7 MUHYT

3.26. | TIpaktnueckas pabora Ne 1 o Teme "BiusiHue pa3auaHbix (pakTopoB Ha https://m.edsoo.ru IMpaktuueckas pabora | 1 ypok
CKOPOCTh XUMHUYECKOH peakiuu" Nel

3.27. https://m.edsoo.ru YcrHbI# onpoc 7 MUHYT

OO6paruMbie 1 HEOOpPATHUMBIE peaklni. XUMHIECKOe paBHOBECHE
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3.28. | [IIpaxrnueckas padora Ne 2 o teme "Biusiaue pa3nnaubx Gpaktopos Ha | 1 https://m.edsoo.ru [pakTuueckas pabora | 1 ypok
TIOJI0’KEHHE XUMUIECKOTO paBHOBeCHS" No2
3.29. | Dnextponurnueckasn qucconunanys. CHIbHbIE U Ca0ble JEKTPOIUTHL. 1 https://m.edsoo.ru TectupoBanue 10 MuHyT
CreneHp QUCCOLMAIINHT
3.30. Honnoe npousseaenue Boabl. Cpena BOJHBIX pacTBOpoB. Bomopoansii | 1 https://m.edsoo.ru YcTHBI onpoc 7 MUHYT
noka3zarensb (pH) pactBopa
3.31. . 1 https://m.edsoo.ru TectupoBanue 10 MuHyT
T'uaponus coneif. Peakuuu, MpoTeKaOIIUe B PACTBOPAX AIIEKTPOIUTOB
3.32. [MpakTnyeckas pabora Ne 3 no Teme "Xumudeckue peakuy B 1 https://m.edsoo.ru [Ipaktryeckas pabora | 1 ypox
pacTBopax 3JeKTPOIUTOB" Ne3
3.33. OKHCIUTENTFHO-BOCCTAHOBUTEIILHBIC peakiuy. Baxueiimme 1 https://m.edsoo.ru CamocrostenpHas 20 MUHYT
OKHCIIUTEIH  BOCCTAHOBUTEIH pabota
3.34. M 1 https://m.edsoo.ru YcrtHbI# onpoc 7 MUHYT
€TO/1 JICKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OajaHca
3.35. 5 1 https://m.edsoo.ru JlaGopatopuast pabota | 20 MUHYT
JIEKTPOJIM3 PACTBOPOB M PACILIABOB BEILIECTB
3.36. 1 https://m.edsoo.ru TecTupoBanue 10 MuHyT
Penrenue 3aqa4 pa3IM9HBIX THIIOB
3.37. P 1 https://m.edsoo.ru CamocTosiTenbHast 20 MUHYT
CINCHUE 3a1a4 PA3JIMYHBIX TUIIOB
pabota
3.38. | Cucremaru3zanusi 1 0600IIeHIE 3HAHHUHT IO TeMe " XUMHUYECKUe 1 https://m.edsoo.ru JlaGoparopHas pabota | 20 MUHYT
peaxrmn"
3.39. KoHTpotbHas paGoTa 110 Teme "XuMueckue peaxii’” 1 https://m.edsoo.ru KonrponsHas padora 1 ypok
2. Heoprannyeckas xumus 54
2.1. ITonoxenue HemeTannoB B [lepuoguueckoit cUCTEME XUMUYECKHUX 1 https://m.edsoo.ru VYcTHslii onpoc 7 MUHYT
anemenToB JI. 1. MeHzeneeBa 1 0COOCHHOCTH CTPOCHUSI UX aTOMOB.
®Puznyeckue CBOWCTBAa HEMETAIIIIOB
2.2, AJUTOTpOIIUSI HEMETA/UIOB (Ha MPUMEPE KUCIOpoaa, cepsl, pocdopa u 1 https://m.edsoo.ru YcTHbIi onpoc 7 MUHYT
yriepozaa)
2.3. B . . 1 https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT
0JI0POI: TIONTydYeHHe, HH3UIECCKIE U XHMHUUECKHE CBOMCTBA. [ Mapubt
2.4. 1 https://m.edsoo.ru TectupoBanue 10 MuHyT

T"ayioreHbI: HAXOXIEHUE B MPUPOJIE, CITOCOOBI TOMyUeHUs, GPU3NICCKUE
1 XMMHYECKHE CBOMCTBA
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2.5. TayoreHoBOIOPOIB. BaxkHeiime KUCIOpOACOAepKAIINHE COCTHHCHHUS https://m.edso0.ru CamocrosrenbHas 20 MUHYT
raJloreHoOB pabota

2.6. JlaGopaTopHbIe U IPOMBIIUICHHBIE CIIOCOObI TIOJTYIEHHS TaJ0TCHOB. https://m.edsoo.ru TectupoBanue 10 MuHyT
IIpumeHeHMEe raloreHoB U UX COCIUHEHUM

2.7. IpakTuueckas padota Ne 4. PeiieHre 3KCepUMEHTANBHBIX 33124 110 https://m.edsoo.ru [pakTuueckas pabora | 1 ypok
Teme "I"anorens” Ne4

2.8. Kucnopos: nabopaTopHbie ¥ MPOMBIIUICHHBIE CIIOCOObI MONyYeHHS, https://m.edsoo.ru VYcTHBIH onpoc 7 MUHYT
¢bu3nyeckre U XUMI4Yeckue cBoiicta. O30H. [IpuMeHeHne Kuciopona u
030Ha

2.9. OKCHJTbI H TIEPOKCHIBI https://m.edsoo.ru CamocrositenpHast 20 MUHYT

pabota

2.10. Pelller e 3824 Pa3IHIHEX THIOR https://m.edsoo.ru KonrponbHas padota 1 ypok

2.11. Cepa: HaXOXK/IeHHE B IPUPOJIE, CLIOCOOBI MONyUeHHUs, PU3NUECKHE U https://m.edsoo.ru YcrTHbI#H onpoc 7 MUHYT
XHMHYECKHE CBOHCTBA

2.12. CepoBonopoz, Cymb{umE! https://m.edsoo.ru YcrtHbI# onpoc 7 MUHYT

2.13. Kucnopoaconepxkammue coennHerus cepbl. OCOOEHHOCTH CBOICTB https://m.edsoo.ru JlaboparopHas pabota | 20 MuHYT
CEPHOMU KUCIIOTHI
ITpakTudeckas paborta Ne 5. Perrenune skcriepuMeHTaIbHBIX 337a4 110 https://m.edsoo.ru IIpaxtiseckas pabora 1 ypox

2.14. teme "Cepa u e€ coeinHeHus" Nes

2.15. A3OT: HaX0XJCHHE B TIPUPOJIE, CITOCOOBI MONYUYCHHUS, PU3UUSCKUE U https://m.edsoo.ru YcTHEI ompoc 7 MUHYT
XHMHYECKHEe CBOUCTBA. AMMHAK, HUTPHIbI

2.16. Kucnopozacoaepxammue coennaerns a3ota. OcoOEHHOCTH CBOMCTB https://m.edsoo.ru VYeTHbll onpoc 7 MUHYT
A30THOW KHUCJIOTBI

2.17. IIpuMeHeHHE a30Ta ¥ €T0 COEAMHEHUN. A30THBIE YI00pEHUS https://m.edsoo.ru g:g)‘;?o’”e”wa” 20 MuHYT

2.18. dochop: HAXOKACHHE B IPUPOJIE, CIIOCOOBI MOTyUeHHsI, HU3NICSCKUE U https://m.edsoo.ru YcTHbIi onpoc 7 MUHYT
XUMH4eckue cBoiicTBa. Pochunsl u pochun

2.19. Oxcuppl hocdopa, hochopconepkarine kuciaotsl. Com GpochopHo https://m.edsoo.ru JlaGopaTopHast pabora | 20 MUHYT
KHCIIOTBI

2.20. [Iprmmenerne dochopa u ero coenuHernii. PochopHsie ynoOpeHus hitps://m.eds00.ru YerHplid onpoc 7 MumyT

2.21. IpakTryeckas pabora Ne 6. Pemienne 3kcriepuMeHTaIBHBIX 3324 10 https://m.edsoo.ru IIpakrrueckas pabora | 1 ypok

teme "A3ot u pocdop u ux coenuHeHU"

Ne6
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2.22. Vritepo1: HaxoKIeHHE B IPUPO/IE, AITIOTPOITHBIE MOIU(DHUKAIIAY; https://m.edso0.ru YcrTHBI#R onpoc 7 MUHYT
(bu3HYecKre U XMMIYECKUE CBOWCTBA, IPUMEHCHHUE
2.23. | Okcun yraepoma(ll), oxcun yriaepoma(lV), yromsHast KHCI0Ta M €€ COMM https://m.edsoo.ru JTaGoparopuas pabora | 20 MUHYT
2.24, PerieHHe 33184 PATHUHEIX THTIOR https://m.edso0.ru CamocrosTenbpHas 20 MUHYT
pabora
2.25. | KpewmHnit: Hax0kICHHE B IPUPOJIE, CIIOCOOBI TIOMYUCHHUS, (PU3HUCCKUE https://m.edsoo.ru VeTHBIH 0mpoc 7 MUHYT
U XUMHYECKHUE CBOMCTBA
2.26. Oxcun kpemuus(1V), kpeMHHEBask KUCIIOTA, CUITMKATHI https://m.eds00.1u YerHplid onpoc 7 MuHyT
2.27. [TpumeneHne kpeMHUsI U ero coequHeHnid. CTeKI0, ero MoJIyYeHue, https://m.edsoo.ru JlabopatopHast pabota | 20 MUHYT
BHUIIBI CTEKIIA
2.28. Pelller e 3824 Pa3IHIHEX THIOR https://m.edsoo.ru CamocrostenpHas 20 MUHYT
pabota
2.29. CucreMmatnsanus 1 00001eHre 3Haunil 1o Teme "Hemeramisr" hitps://m.edsoo.ru Tectnposatue 10 musyT
2.30. KowTpomssas pa6ora 1o teme "Hemerams” https://m.edsoo.ru KonrponsHas padora 1 ypok
2.31. AHanu3 pe3yinbTaToB KOHTPOIBHOHW PabOThI, KOPPEKIHS OITHOOK https://m.edsoo.ru YcTHEI ompoc 7 MUHYT
2.32. [Monoxxenue MeTamioB B [lepronuueckoii cucreMe XUMHIECKUX https://m.edsoo.ru YcrHbI# onpoc 7 MUHYT
aneMeHToB. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000I0YEK aTOMOB
METaJIOB
2.33. | OO0mmue pusnueckne CBONCTBA METALIOB. [I[pMEHEHNHE METAILTOB B https://m.edsoo.ru JlaGoparopHas pabota | 20 MUHYT
OBITY ¥ TEXHUKE
2.34. Crasst MeTamios. Kopposus Meramion https://m.edsoo.ru JlaGoparopuast pabota | 20 MUHYT
2.35. Pelmenpe 387104 PEXTHIHEX THTIOB https://m.edsoo.ru CamocTosiTenbHast 20 MUHYT
pabota
2.36. | DJeKTpOXUMHYECKHH Psif HANPsDKEHUH MeTamutoB. O6IHe crocoos! https://m.edsoo.ru JTaboparopuast pabota | 20 MUHYT
HOJIy4YEeHHs] METAJJIOB
2.37. Oo6mas xapakrepuctuka merayuioB |A-rpynmsr I[lepuoanueckoit https://m.edsoo.ru VYcTHslii onpoc 7 MUHYT
CHCTEMBI XMMHYECKHX dJIeMeHTOB. HaTpuii u kanuii: monydyeHue,
(bu3nYecKre U XMMHYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIECTB U
UX COCTUHCHHI
2.28. Oo61as xapakrepuctrka mertaiuioB |l A-rpynmsl [Tepuoauueckoit https://m.edsoo.ru YcTHbI# onpoc 7 MUHYT

CHCTEMbl XUMHUYECKUX JIEMEHTOB. MarHuii U KaJiblUil: OJy4YeHue,
(u3nyeckre 1 XUMUYIECKUE CBOMCTBA, PUMEHEHHUE TPOCTHIX BEIIECTB 1
HUX COCINHEHUI
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2.39. | JKécTKoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHHUS https://m.edsoo.ru JlabopartopHas pabota | 20 MHHYT

2.40. | AMOMHHHI: TIONyYeHHE, QHU3MIECKHE U XHMHUUECKHE CBOMCTBA, https://m.edsoo.ru VCTHBIH 0mpoc 7 MUHYT
IpHMECHCHUE

2.41. | AwmdoTepHbIe CBOICTBA OKCHA ¥ THAPOKCHUIA aTIOMUHNS, https://m.edsoo.ru JlabopaTopHast pabota | 20 MUHYT
THPOKCOKOMILIEKCHI aIIOMHHUS, UX TIPUMEHEHUE

2.42. PellieHHe 38124 PA3THYHEIX THTIOR https://m.edso0.ru CamocrosrelbHas 20 MUHYT

pabota

2.43. IpakTryeckas pabora Ne 7. PemieHne 3KCiepruMEHTAIBHBIX 337124 0 https://m.edsoo.ru [IpakTryeckas pabora 1 ypok
Teme "MeTalbl TIaBHBIX HOATpyHn” Ne7

2.44. |  OOmast XxapaKTepUCTHKA METAILIOB MOoOoUHbIX moarpym (B-rpymi) https://m.edsoo.ru JlaGopartopHas pabota | 20 MHHYT
[eprogu4aeckoil CHCTEMBbl XHMHUYECKHX DIIEMEHTOB

2.45. ®u3nyecKue 1 XUMUUECKHE CBOMCTBA XpPOMa U €r0 COEAUHEHUH, NX https://m.edsoo.ru JlaboparopHas padota | 20 MHHYT
NpHMCHCHUE

2.46. Baxmneiimme coequHenns Mapradua. [lepmanranar xamus, ero https://m.edsoo.ru JlabopaTopHast padota | 20 MUHYT
OKUCJIUTEJIbHBIE CBOMCTBA

2.47. dusnvecKre U XMMHUYECKHE CBOMCTRA JKeJle3a U €ro COeIMHEHU . https://m.edsoo.ru JlaGopatopuast pabota | 20 MUHYT
IlosydyeHue u NpuMEHEHHE CIIIIABOB JKEJIe3a

2.48. ®uznyeckue 1 XUMUYECKHE CBOMCTBA MEIU U €€ COEeTMHEHUH, UX https://m.edsoo.ru JlaboparopHas padota | 20 MHHYT
NpHMEHCHUE

2.49. Puznyeckue 1 XUMUYECKUE CBOMCTBA LIMHKA U €r0 COEIMHEHUH, UX https://m.edsoo.ru JlaboparopHas padota | 20 MHHYT
npUMeHeHHe. [ 1IPOKCOKOMITIEKCH! IMHKA

2.50. IMpakTryeckas pabora Ne 8. Perienue sKkCriepuMEHTAIBHBIX 33124 110 https://m.edsoo.ru Ipaktryeckas padora | 1 ypok
Teme "MeTaluibl HOOOUHBIX TOArpyI” Ne8

2.51. PeriicHNe 387184 PATHUHEIX THTIOR https://m.edso0.ru CamocrosrenbHas 20 MUHYT

pabota

2.52. O0001eHre 1 cUcTeMaTH3alksI U3yYSHHOI0 MaTepuaa 1o TemMe https://m.edsoo.ru TectupoBanue 10 MuHyT
"Mertamrsr"

2.53. KoHTpobHas paboTa 1o Teme "Metaums” https://m.edsoo.ru KonrponsHas padora 1 ypok

2.54. AHanu3 pe3yIbTaToB KOHTPOIBHOW PabOThI, KOPPEKIHS OITHOOK hitps://m.eds00.ru YT onpoc 7 MuHyT

3. XuMHUS U )KM3Hb

3.1. Postb XMUH B 00€CIIEYEHUH YCTOWYNBOIO PA3BUTHS YEJIOBEYECTBA. https://m.edsoo.ru [paktrueckas padora | 1 ypok
IoHsTHE O HAyYHBIX METOJAaX UCCIICOBAHMUS BEIIECTB Ne4

3.2. HayuHble NpUHLIMITBI OPraHU3alHMHd XUMHYESCKOTO IPOU3BOACTBA. https://m.edsoo.ru JlabGopatopnast padota | 20 MUHYT

HpOMI:IIH.HeHHLIe CII0COOBI MOoJIy4ueHUs BaXKHEHIIIMX BCIICCTB
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3.3. XuMHUecKoe 3arps3HeHHe OKpPY KaloIlel Cpebl U ero MocIeACTBUSL https://m.eds00.ru YeTHeId onpoc 7 MuHyT

3.4. Xumus 1 370pOBbe uenoBeka. JlekapcTBeHHBIE CpeicTBa https://m.edsoo.ru Jlabopatopnast padota | 20 MUHYT

3.5 Xumust uiy. Ponbs XuMun B o0ecriedeHuH NUIIeBOH 0€3011acHOCTH https://m.eds00.1u CagOCTOﬂTeHLHaH 20 wmryT

pabora

3.6. Kocmernueckue n napdromepHsie cpeacTa. boitoBast xumust https://m.eds00.1u JlaGopatopas pabota | 20 MumyT

3.7. XuMHs B CTPOUTENBCTBE. BaxkHeulne CTpOUTENbHBIE U https://m.edsoo.ru YcTHsIit onpoc 7 MUHYT
KOHCTPYKLIMOHHbIE MaTepHaIbl

3.8. XuMU B CEIBCKOM X03s1iicTBe. OpraHndecKiie 1 MHHEpaIbHEIC https://m.edsoo.ru JlaboparopHas padota | 20 MuHYT
ynoOpeHus

3.9. https://m.edsoo.ru TectupoBanue 10 MuHyT

CI/ICTCMaTI/ISaLII/Iﬂ n 0606H.IGHI/I€ 3HAHUH 10 TEME
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