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HNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o XMMUU Ha YpOBHE CpeAHEro obuiero oopazoBaHMs pa3zpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
@denepanuny, TpeOOBaHMH K pe3ynbTraTaM OCBOeHHMs (erepaibHOW  00OpazoBaTeIbHOM
nporpamMmMbl cpeanero obmero oopazoanusa(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoil ®@enepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanus yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peam3dyeMoe B YCIOBUAX AU(PPEPCHIUPOBAHHOTO, MPOPHILHOTO OO0y4YeHUs, MPHU3BAHO
oOecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBINTYCKHHUKOB IIKOJIBI,
HEOOXOAMMYIO /ISl afanTalii MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TaKXKe s MPOAOJDKEHHS OOY4eHHUs B OpraHu3alusx Mpo(decCHOHAIBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SIBJISIETCS OHOM U3 MPUOPUTETHBIX AUCIUILINH.

B mporpamme 1no XumMHM Ha3HauyeHHE MpeaMeTa «XUMHs» I0JydaeT HOJpOoOHYI0
MHTEPIIPETALlMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIOIIME BBHIOJTHIEMBIC
IpOrpamMMoil o XUuMHM QyHKIHU:

e HMHQOPMAIIMOHHO-METOANYECKas, peau3alus KOTOpod oOecrneynBaeT IOJydeHHe
IPEJICTAaBICHUS O LESIX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHSI O0YYAIOLIUXCS CPECTBAMHU MPEIMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npoduns;

®  OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpas  HIpedycMaTpuBaeT  OIpeJesIEHHUE:
INPUHLNIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Y4eOHOro
MaTepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEepPUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI U OIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOHM arrectauuu B (opMe eIUHOTro
roCy/1apCTBEHHOI0 SK3aMEHa [0 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/epKaHKE, 005A3aTEeIbHOE ISl U3yUCHHUS
B paMKax OTAENbHBIX Mpoduiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYPUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/paz/iesam
Kypca;

e aéT MpUMEpHOE paclpeieieHne yueOHOro BpeMEeHH, pEKOMEHIYEMOT 0O JIIsl U3Y4eHUs
OTJICNIBHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e aéT METOIMYECKYI0 HMHTEpNpEeTAaluIo Iefiell W 3aJad H3ydeHHus IpenMeTa Ha
yrIIyONEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHUCTEME CPEIHETO
o0miero oOpa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEAHEro odumiero oOpa3oBaHUS
(JIMYHOCTHBIX, METAIPEAMETHBIX, IIPEAMETHBIX), @ TAKXKe C Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX JCMCTBUI OOYYaloOLIETOCsl IO OCBOCHHUIO COJCpKAHUS
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B TNpPOrpaMMe IO XHMHH TPEAyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha ypOBHE OCHOBHOrO 00Imero ooOpa3oBaHHs. 3a



mpeleinaMu  yCTaHOBJICHHOM TMPOTpaMMON IO XUMHUH  00s3aTeNbHON  (MHBApPHAHTHOW)
COCTaBIISIIOLIEH collep:kaHus y4eOHOro mpeaMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ konHuentyainbHbiMU mnoJiokeHusiMu OI'OC COO o HazHaueHUU
peaMeToB 0a30BOT0 M yriay0iaEHHOTO ypoBHEH B cucTemMe nu(dhepeHIIMPOBAaHHOTO O0YYCHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HAa pealu3alio TMPEEMCTBEHHOCTH C MOCIHEAYIOIUM 3TaloM IMOJIYYeHHUs] XUMHYECKOIo
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHUEe U
yrayOieHne TEOpPeTUYECKOM U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCS, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYEHUS
XUMHYECKOTro 00pa3oBaHus B opraHu3aiusax rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanmii ®I'OC COO K IUTAHUPYEMBIM pe3yJIbTaTaM OCBOSHUS (eaepaibHON
0o0pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTHS 00y4arOIIUXCs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUH, YMEHHUH palluoHaIN3aluu y4eOHOTO
Tpyna W  OO0OOMEHHBIX CIOCOOOB  ACATENBHOCTH, WMEIOIMIUX  MEXKIUCIUILUIMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBisitolmiuMu  nipeaMera «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsle Kypebl — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumusi». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3ally COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a3o0Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT OMNPEIEIIEHHOE TEOPETHYECKOE
JOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMHA  O0BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHUS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaxXx U
CBOMCTBaX MX COECJUHEHUH HA OCHOBE PACIIMPEHUs U YrIIyOJeHUs MPEICTaBICHUNA O CTPOCHHUH
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS pEaKLUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKHX  3JEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHYECKUX W3MEHEHUH NMpu e€ o0pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJIHIETCS
(dbopMUpOBaHKEM IPEACTABICHUHN 00 MEKTPOXUMHUYECKUX MPOIECCAX U IEKTPOJIN3E PACIIIaBOB
U PAacTBOPOB BeEIECTB. B Kypce opraHMueckodl XMMHMM IpU PACCMOTPEHHUH pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEKTPOHHBIX 3 dekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiiuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JOMOJHEHUH K o01el crucTeMe IpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KJIacCOB XHUMHUKO-(PH3UYECKOTO
npoduisi 60JBINIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuasa mo oOmeld XUMUU.
[lpy m3ydeHuM mnpeaMeTa B JAHHOM Cilydae akleHT OyaeT cienaH Ha OOLIHOCTh METO/OB
MO3HAHMs, OOIIHOCTh 3aKOHOB U TE€OPUH B XUMHUHM U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl W OSHEPrHH, 3aKOHbI
TEPMOJMHAMUKH, 3JICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYToe.



B T0 ke BpeMs B collepiKaHUU MPEAMETa sl KIIACCOB XMMHKO-OMOIOTHYECKOTO MPOQPUIIS
OobIIMKA yAETbHBIN Bec OyeT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOJIST, K MpPUMEPY, TaKHe CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIH/bI, OCJKU, YTIEBOMBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu stom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, ITUIIEBAPEHUSI.

B mnane ¢opmupoBaHUs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHHS OOIIEHAayYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MIPUMEHEHHS HayYHBIX 3HAHUN M3Yy4eHHUE MpeaMeTa
«Xumus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX obnacTeil «EcTecTBeHHO-HAayYHBIE IPEAMETHI»,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennn yueOHOTO mpenmera «XUMUS» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO EeCTECTBO3HAHMS, TMPAKTUYECKON MAESITeNTbHOCTH YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3YUYEHHS
mpeaMeTa mpeArnoaraeT peajn3anuio TakuX emnei, Kak:

e (QopmupoBaHuE NPEJICTABICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABA€MOCTH SIBIICHUI MPHUPOJIBI, O MECTE XUMHH B CHUCTEME €CTECTBEHHBIX HAYK U
e Beayleil poiau B 00eCleYeHHH YCTOMYMBOIO Pa3BUTHS UYEIOBEUYECTBA: B PEIICHUU
po0JIeM HSKOJIOTMUYECKOM, SHEPreTUYeCKOoW W MUINEBOM O€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHUKOB DJHEPTrUU, B
o0ecre4eHn  paluOHAIBLHOTO PUPOJIOTIOIB30BAHUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe SKOJIOTHYECKH 0OOCHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JeXalluX B OCHOBE XHMHUYECKOW COCTaBJIsArOIIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TIOHATHH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEACTABICHUN O CTPOCHHMM BEIIeCTBa Ha Pa3HbBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX U JUCIEPCHBIX cHUCTEMax, 00 00IuX
HAyYHBIX TMPUHIUINIAX XUMUYECKOTO MTPOU3BOJICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CUCTEMHBIX XHUMHYCCKHX 3HAHWH IS OOBSCHEHHWS KIIOYEBBIX HACH W IMpolIemM
COBPEMEHHOW XWUMHUU, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOIO pelleHHs] MpoOieM, CBA3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHUS, aHalM3a M OINEHKM C TO3UIHUA 3KOJOTHYECKOU
0€30MacHOCTH MOCEACTBUI ObITOBOM M MPOU3BOJICTBEHHOM JEATEIHLHOCTH YelIOBEKa,
CBSI3aHHOW C XUMHYECKUM MPOU3BOJICTBOM, HCIOJIB30BAHUEM U MepepaboTKOM
BEIIECTB;

e yrayOJeHHe MPeICTaBICHUH O HAyYHBIX METOAaX IO3HAHUS, HEOOXOAMMBIX IS
MpPUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBIICHUI, WMEIONUX MECTO B TPUPOJAE, B TIPAKTHYECKOH NEATETBHOCTH W
MMOBCETHEBHOW KU3HU.

B nmnane peanu3zanuu mepBOOYEpPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (YHKIUI
IEJIOCTHOM CHUCTEMBI CPEIHEro OOIIero oO0pa3oBaHMs MPHU M3YUYEHHH MpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAKUE LIETH U 3a]]a4H, KaK:

e BOCIUTaHUE YOEKAEHHOCTH B TIO3HABACMOCTH SIBIICHUN TIPUPOJBI, YBAXKEHHUS K
MPOIIECCY TBOPUYECTBA B OO0JIACTU TEOPETHYECKHX W MPHUKIAIHBIX HCCICIOBAHHA B



XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHBAIMHM K OOYYCHHIO M IO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX  HWHTEPECOB, HHTEUIEKTYAIbHBIX W  TBOPYECKHX
CrocoOHOCTE 00yJaromuxcsi, GOpMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMO0Opa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO Kak YCIOBHIO YCIHEIIHOU
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JESTEIBHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
OKOJIOTMYECKON  KYIbTyphl,  NPUOOPETCHHE  ONbITa  OOIIECTBEHHO-TIOJEC3HOU
9KOJIOTHYECKOH JeITeTbHOCTH.

OO01ee YUCIIO YacoB, MPEIyCMOTPEHHBIX I HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero obmiero odpaszoBanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).

COJAEPKAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenmMer ¥ 3HaueHHE OpPraHUYECKOM XWMHH, NPEJACTaBICHHE O MHOroo0Opasuu
OpPraHUYECKHUX COCTUHEHUM.

ONEeKTPOHHOE CTPOEHHE aTroMma YIJepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa YIJepoAa. XUMUYECKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAaJEHTHOMN
cBsi3U (OOMEHHBINH M JIOHOPHO-AaKIENTOPHBIN). THIBI MepeKpbIBaHUS aTOMHBIX OpOUTaJeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoilHass cBs3b. CrnocoObl paspbiBa CBsi3e B MoOJIEKyax
oprannveckux BemecTs. [loHsTHE 0 cBOOOAHOM panuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuuyeckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABJICHUS] O CTPYKTYPE MOJIEKYJ. 3HAYEHNE TEOPUU CTPOEHUSI OPraHUYECKUX COEIMHEHUM.
MonekynsipHble U CTpYKTypHble (Qopmyibl. CTpykTypHble (OpPMYJbl pa3WYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepusa. Buasl wH30Mepumu: CTpYyKTypHas,
IPOCTPAHCTBEHHAsA. JEKTPOHHBbIE H(PQEKThl B MOJIEKYJIaX OpPraHUYECKUX COEIUHEHUN
(MHIIyKTUBHBINA U ME30MEPHBIH 3 PeKTsI).

[IpencraBnenne o kiaccuuranuu opraHUIecKuX BemecTs. [loHsaTHEe 0 QYHKIIMOHATBEHOMN
rpynne. I'omomnorus. I'omonoruueckue paael. Cucremarnueckas HOMEHKIIATypa OpPraHUYeCKUX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTICIBHBIX MPEICTABUTEICH.

OcobenHoctn W Kilaccu(uUKanus — OpraHMYeckux  peakuumi.  OKUCITUTEThHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4eckrX BEIIeCTB W MaTepHallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHUX BEIIECTB MpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYHPOBAHUE MOJIeJIel MOJIEKYJI OpraHMYeCKHX BEUIECTB.

Yraesogopoabl.

Ankanbl. 'oMoIOrH4YecKuid psii aakaHoB, oOmias ¢hopmysa, HOMEHKJIATypa U W30MEpHs.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -THOpUAM3alNsS aTOMHBIX
opOuTasneit yrieponaa, 6-cBsi3b. OU3HUECKUE CBOMCTBA ATKAHOB.

XVMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, N30MEPU3ALUH, TETUIPUPOBAHUS,
LUUKIU3aluy, THPOJIN3a, KpeKuHra, ropeHus. IIpencraBiaeHue o0 MeXaHU3ME peakUui
pasvKaJIbHOTO 3aMEIICHHUS.



Haxoxnenne B npupozae. CriocoObl ojydeHus U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOWMCTB MabIX (IMKJIONPOINAH, NHUKIOOyTaH) M OOBIYHBIX (UIMKIIONEHTAaH,
LIUKJIOreKCaH) HuKIoaikaHoB. CriocoObl MOIy4YeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['oMon0rHYecKuil sz aaKkeHoB, oomas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOGHHE MOJNEKYN AlIKCHOB, SP°-THOPHIM3AIMs aTOMHBIX OpOHTAIei
yriaepoaa, 6- u n-cBsizu. CTpyKTypHas U reoMerpuydeckas (uc-tpaHc-) nuzomepus. dusuueckue
CBOMCTBA aJKEHOB. XHUMHYECKHE CBOMCTBA: DPEAKLUUU IPUCOCAMHECHMS, 3aMEIICHHUA B 0O-
IIOJIOKEHUE IIpU JBOWHOM CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuio MapkOBHHMKOBA.
KayecTBeHHbIE peakiuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OIYUYEHHUS U IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccudpukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DJIEKTPOHHOIO CTPOEHUS W XMMHUYECKMX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus 1 IPUMEHEHUE alIKaJAUEHOB.

Anxunbl. 'oMonornyeckuii psia alKuHOB, 00mas (GopMyia, HOMEHKIATypa U U30MEPHSL.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKHHOB, SP-TUOpPHAM3ALUS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IIPUCOEAVHEHN, NUMEPU3allul U TpUMEpHU3aluu, okuciaeHusa. KucioTHble cBONCTBA aJIKMHOB,
UMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBEHHbBIE peaknuy Ha TPOHHYIO CBA3b. CIOCOOBI
IIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomaTuiecKkue yriieBoJI0posl (apeHsl). ['omomoruueckuit psij apeHoB, obmias Gopmyina,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH301a.
®uznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: peakluu
3aMelleHusl B OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOJHOM paJMKale, PEeaKLUU MPHCOEIUHEHHUS,
OKHCJIEHHE TOMOoJIOToB OeHsona. [IpencraBienue o0 OpUEHTUPYIOLIEM JIEHCTBUU 3aMeCTUTeNEH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX paJUKajoB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusamust  ctuposia.  CnocoObl  MONydyeHMss U NPUMEHEHHE  apoOMaTHUeCKUX
YTJIEBOAOPOIOB.

[Tpuponusiii ra3. I[lonyrueie HedTsHBIE ra3el. HedTh u e€ mpoucxoxxaenue. KameHHbIH
yrojib U OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTKu He(THU: MEeperoHka, KpEeKHHT
(TepMHUYECKH, KaTaIUTHUECKul), pudopmuHr, nuponus. [IpoaykTsl nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eHeTnyeckas CBs3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

DONEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIIIEBOJOPOI0OB. Peakiuu 3amemnieHus
raJJoreHa Ha THAPOKCOTpYIIy, HUTPOTPYIIy, LHaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHOUPTOBOrO pacTBopa IIENo4YM. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METa/IoOpraHMYeCKHX COEOUHEHMSIX.
Hcnonp30BaHne TajlOr€HIPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TE€XHHKE M TpPU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS BEIIECTB M MX TMpEeBpallleHud: H3ydeHHe
(¢u3nUecKux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peaKUuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WM MOJHOW BOJIbI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aMMOJCHCTBHE aleTWJIEHa C AaMMHauHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHWE YIiepo/ia W BOJAOpPOJa B OpPraHWYECKHX BEIIECTBAX,
NOJydeHHUE ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusmu «HedpTb» u
«Yromp», ¢ o0pa3uamy IIacTMacc, KaydykoB M PE3MHBI, MOJEIMPOBAHUE MOJIEKYII
YIJIEBOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kuciaopoacoaep:xaime oprani4ecKue CoeIMHEHHUs.

IIpenenbHble OnHOATOMHBIE cHUpThl. CTpoeHME MOJEKyl (Ha IpUMepe MeTaHoja u
stanona). ['oMonornyeckuii psan, odmas Gopmyiia, u3omepusi, HOMEHKJIATypa U KJIacCU(PpUKAIIHSL.



@u3nyecKkue CBOICTBA NPENENIBbHBIX OJHOATOMHBIX CHMPTOB. BomopoaHsle CBA3M MeEXIy
MOJIEKYJIAMH ~ CIUPTOB. XHUMHYECKHE CBOMCTBA: pEaKkUMM 3aMELICHMs, JeruJpaTalud,
OKHCJIEHHUS, B3aUMOJICIICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMHU KuciaoTaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE CHUPTHI. JleWCTBHE 3TaHOJIa U METAHOJIA HAa OPraHHU3M 4YeEJIOBEKa.
Crioco0bI ostydeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

ITpocteie 3¢upbl, HOMeHKIaTypa U n3omepusi. OcoOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHoroaromusle CIHMPTHl — JTUICHIIUKOJIb M INIMLEpUH. DU3HMYECKHE M XUMHYECKHE
CBOMCTBa: peakUuu 3aMEIICHUs, B3aUMOAECUCTBUE C OPraHUYECKMMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEAKLUsl Ha MHOTOAaTOMHBIE cupThl. [IpencraBienue o MexaHusme
peakiuii HykJIeopuIbHOTO 3amenieHus. JlelictBue Ha opraHu3M 4yesnoBeka. CriocoObl MOTyIeHUS
Y IIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYIbl, B3aUMHOE BIMSHUE THIPOKCOIPYMIbI U OEH30JBHOTO Spa.
®dusnueckue cpoiictBa (eHona. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHosa. KayecTBeHHBIE
peakuun Ha ¢eHon. ToxcmyHocTh ¢eHona. CrocoObl TONIyU4eHUsS W TpUMEHEHHEe (eHoa.
®denonpopManbaeruaHas CMOIA.

KapOoHuIbHBIE COENMHEHHMSI — QIBJCTHUABI M KETOHBl. IJIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Trpymmnbl. ['omMonoruyeckue psijpl alblerUi0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJETU/IOB M KETOHOB. XHMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJioB,
KaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOSydyeHUs M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE MpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOEHMSI MOJIEKYII
KapOOHOBBIX KHCHOT. M3omepuss m HoMmeHkiarypa. Du3MuUecKue CBOMCTBA OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHACJIOT. XUMHUYECKHUE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakius 3Tepu(UKalUN, Peakiuu C
Y4acTHEM YTJIEBOJOPOAHOTO pagukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TPOU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue kapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCJIOT. IIpencraBuTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
NOJIy4EeHHUsl U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['oMmonorudeckuit psia, odmas ¢popMmynina, U30MEepUs U HOMEHKJIATypa.
PuU3nYeCKUe U XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IIEIOYHON CpefeE.

Kupsl. Ctpoenue, ¢puznueckue ¥ XMMHUYECKHE CBOMCTBA XHUPOB: TUIPOJIU3 B KHUCION U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEIeIbHBIX KUPHBIX
KUCHO0T. JKUphl B IPUPO/IE.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
nojucaxapuabl). MoHoOcaxapHuIbl: TIIOKO3a, (pPyKTO3a, Talakro3a, pubo3a, JIe30KCHprud03a.
®dusnueckue CBOWCTBA M HaxoxaeHwe B mnpupone. dorocuHTe3. XUMHYECKHE CBONCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX W alNbACTUIAHOW TIpyNN, CIUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranusma. Jlucaxapuasl: caxaposa, MajbTO3a M JakTo3a. BoccraHaBiauBaronie U
HEBOCCTAaHABIUBAOIME aucaxapuabl. ['uapomms nucaxapunos. Haxoxknenwe B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M Leinoio3a. CTpoeHHE MaKpOMOJIEKYI
Kpaxmajla, TJIMKOI€Ha W’ Leunoio3pl. (Du3nueckue CBOMCTBA Kpaxmajga M LEJUIIOI03bI.
XHUMHUYECKUE CBOMCTBA KpaxMajla: TMAPOJIN3, KaueCTBEHHAs PEaKUus C HOAOM. XUMUYECKHUE
CBOMCTBA LIEJUTIOJIO3BL: THAPOIIN3, OTydYeHHe 3(pUpoB 1e1toa03bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIEepUMEHTaIbHbIE METO/bl M3YyUEHHUs BELIECTB M WX MPEBpAIICHUI: pPaCTBOPUMOCTD
pa3MyYHBIX CHHPTOB B BOJE, B3aUMOJACHMCTBHE ATaHOJA C HATPUEM, OKHUCICHHE 3TUIIOBOTO
CIMpTa B albJeruJ Ha PAaCKAIEHHOW MEOHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anbaeruibl (¢ ruapokcuaoM quammuncepeopa(l) u ruapoxcunom meau(ll)), peaknus rnumepuna
¢ runpokcunom meau(ll), xummuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonenicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 33a7a4 10 TemMaM «CrupThl U penonby, «KapOoHoBble KUCTOTHI. CI0XKHBIE

3pUPBD».
A30Tcosiepikamue OpraHnyecKne coeTMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus amMHHOB:

anupaTHYECKUe U apOMaTUYECKHE; IMEPBUYHBIC, BTOPUYHBIC U TpeTUYHbIC. CTpOECHUE MOJICKYI,
obmas ¢opmyiia, u3oMepHsi, HOMEHKIATypa U (PU3NUIECKHE CBOWCTBA. XMMHUYECKOE CBOMCTBA
anpaTHYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWJIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOH KuCoTou. CoJIn aIKHJIIaMMOHHUS.

AHUWIMH — IpeACTaBUTENIb aMUHOB apoMaTrudeckoro psaaa. Ctpoenue anwinHa. B3aumuoe
BIIUSTHUE TPYI aTOMOB B MoJIeKyJle aHminHA. OCOOCHHOCTH XMMHYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOJMY4YeHHS U TpPUMEHEHHE aau(aTHUYeCKUX
aMuHOB. [lonydyeHnue aHuiIMHA U3 HUTPOOEH30JIA.

AmuHokucinotel. Homenknatypa u  u3zomepuss. OTtlaenpHble NPEICTABUTENN  O-
aMUHOKHCIIOT: TJIMIUH, ajaHuH. OU3HYeCKHEe CBOMCTBA aMHHOKHCIOT. XHMMHYCCKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHWH, pPEaKIus TOJUKOH/ICHCAIINH,
o0pa3zoBaHHe MENTUIHON CBsI3U. buonornveckoe 3HaueHHE aMUHOKUCIOT. CHHTE3 W THUIPOJIU3
MEITH/IOB.

benku kak mpupoanple mosuMmepbl. llepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATYypallus, KaueCTBEHHbIE pEakliud Ha
OerKuy.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHsS BEIIECTB U MX IPEBpALICHUN: PacCTBOPEHHE
OeJIKOB B BOJIE, JICHATypalusi OEJIKOB MPU HArpeBaHUM, IIBETHBIC PEAKIIMU HAa OENKH, pelieHue
AKCIIEPUMEHTANIBHBIX 337a4 IO TeMaM «A30TCOAEpKAlMe OpPraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHUYECKUX COCTUHECHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJICKYJSIPHBIX COCIMHEHHI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpU3aluu, CpeAHss MoJeKyisipHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepuslie MaTepHuabl. IInacTmacchl (moMATHIIEH, MOJIMIIPONUJIEH,
TTOJTMBUHUJIXJIOPUI, TTOJTUCTHPOJT, MOJIMMETHIIMETAKPHIIAT, MOJTMKApOOHATHI,
nonudTHIeHTepedTanar). YTunusanus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonokHna: HaTypanbHbBIE (XJIOMOK, MIEPCTh, MIENTK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH ¥ JIaBCaH).

[Tomumepsl  cnenuanpbHOTO  Ha3HadeHUs (TEQUIOH, KEBJAp, OSIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMOpa3araeéMple MOJTHUMEDPHI).

OKCMEPUMEHTAIIbHBIE METOJIbI U3YYEHHUS BEIIECTB W UX MPEBpAICHUN: O3HAKOMIICHHE C
oOpa3liaMu TMPUPOIHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyyKOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Pacrno3HaBaHue I1acTMAacC U BOJIOKOH.

Pacuérupie 3amaun.

Haxoxnenne MoneKkyasipHO (hOpMyIIbl OpraHUYECKOTO COSTMHEHUSI TTI0 MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €ro COCTaB, HAXOXICHHUE MOJEKYISIPHOU (OPMYIbI OPTaHUYECKOTO
coeMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,



00BEMY) MPOAYKTOB pEaKLUU U/MIU UCXOTHBIX BEIECTB, YCTAHOBICHHE CTPYKTYPHOUH (hOpMYITbI
OpPraHMYECKOT0 BEIECTBA HA OCHOBE €ro XMMHUYECKUX CBOICTB MM CIIOCOOOB MOJIY4EHH,
OIpelIeJICHUE A0 BBIXOJA IIPOAYKTA PEAKIUN OT TEOPETUYECKU BO3ZMOKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l IPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HNOHSITUN, IPUHATBHIX B OTJENbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTeCTBEHHO-HAay4yHble IOHATHUSA: SIBJICHHME, HAy4HbIM (akT, rumoresa, TEOpHs,
3aKOH, aHaIM3, CHHTE3, Kiaccu(uKaius, HAOMIOIACHHWE, M3MEPEHHE, SKCIEPUMEHT, MOJIEINb,
MOJIEJIMPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHUE BEIIEeCTBAa, (PU3NYECKUE BEIMUYHUHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTb, SHEPI U, Macca.

Buonorus: kierka, opraHusM, 3Kocucrema, ouocdepa, MeTaboIU3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TETepPOTPO(HBI THUN NUTAHUSA, OpokeHHE, (OTOCHHTE3, IBIXaHHE, OCIKH,
YTJIEBObI, )KUPbI, HYKJICMHOBbIE KUCIIOTHI, (JEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAaeMbIe, TOTUIHBO.

TexHonorus: nuieBsle NPOLYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEICTBA,
MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMment. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHUYeCKHe YPOBHU U TOAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnpenenenue
AJIEKTPOHOB I10 ATOMHBIM OpOHMTAISIM. OJIEKTPOHHBbIE KOH(QUIypalud aTOMOB 3JIEMEHTOB
NEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIIEKTPOHHBIE
KOH(UTypaluyu HOHOB. DIEKTPOOTPULIATETBHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmudeckux saemeHtoB [I..
MenneneeBa. CBsA3b NEPUOANYECKOrO 3akoHa M [lepmonmdeckold CHUCTEMBI XMMHYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XMMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HMH IMPOCTHIX M CJIOXKHBIX BELIECTB MO TpynnaMm M
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menzneneesa.

XuMuyeckas cBsI3b. BUabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAIIMYECKas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKUENTOPHBIA. DHeprus
U JIMHA cBsA3U. [loysspHOCTE, HAaNlpaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHON CBA3M. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUYECKHM CTPOEHHEM (Ha MpUMEpPE COEAMHEHUN AJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUIEKCHOTO — HOHa:
KOMILIEKCOOOpa3oBarenb, JUTaHAbl. 3HAUeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstne o
KOOPJAWHALIMOHHON XUMUHU.

BemecTtBa MOJEKYJISPHOTO W HEMOJEKYJISIPHOTO CTpOEHUsA. THIBI KpHUCTaNIMYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

ITonsiTue o nucnepcHbIX cucreMax. MctunHble pacTBopsl. [IpeacraBienue o KOTOMIHBIX
pactBopax. CnocoObl BbIpak€HHsI KOHLEHTpPAllMM pPacTBOPOB: MaccoBasl 10 BeIleCTBa B
pacTBope, MoJIsipHas ~ KOHLIEHTpauus. HacbllleHHblE 1 HEHACBHILEHHBIE  PAacTBOPBI,
pactBopuMOCTb. KprucTayuioruaparst.

Knaccugukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHUX BELIECTB. TpUBHAIIbHBIE HA3BaHUS
OTJIENbHBIX NIPEACTABUTEICH HEOPraHMYECKHUX BEILIECTB.



Knaccugukarus XuMH4eCKUX peakifii B HEOPraHMUECKOM U OPraHu4ecKoil XUMHUH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPTUU NPU XUMHUYECKHX
peakuusax. Termmosbie 3 (HeKTb XUMHUECKUX peakuuil. TepMOXUMHYECKUE YpaBHEHHUS.

CKopoCTh XUMHUYECKOM peakIny, €€ 3aBUCUMOCTh OT pa3iIMYHbIX (QakTopoB. ['oMoreHHbIE
U TreTeporeHnHbie peakuuu. Karanus u kaTanu3aTopsl.

OOpatumble u HeoOpaTuMble peakuuu. XuMudeckoe paBHoBecue. KoucTaHTa
XUMHUYECKOTo paBHOBecusi. DaKTOphI, BIMSIOUIME HA TMOJOKEHHE XUMHYECKOTO PaBHOBECHSI:
TEeMIIepaTypa, JaBJICHHE M KOHLEHTpPAlUU BEIIECTB, y4acTBYHOLIMX B peakuuu. [Ipunnun Jle
[Tarense.

OnekrponuTtuueckas auccouuanus. CuibHble W cinabble  3neKTpoauThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas, HenoyHas. BogopoaHbiit
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu nonHoro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakuuu. CreneHb oOkucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. IIpolecchl OKHCIEHMST M BOCCTAHOBJEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENM. MeTO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 paCTBOPOB M PACIIJIABOB BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl HM3YYEHMS BEIIECTB U HUX MPEBpALICHUI: pa3iioKeHUe
NEepOKCHUJa BOJOpOJAa B MPUCYTCTBUU KaTaIM3aTOpa, MOJENM KPUCTAIIMYECKUX PpEHIETOK,
MPOBEJCHUE pEaKuid HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIBIO
WHIUKATOPOB, U3YYCHHUE BIUSHUS PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKINu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuueckasi Xumus.

ITonoxxenue HemeraiuioB B llepuomgmyeckoir cucremMe XuMHYecKUX dieMeHToB J[.H.
MenzeneeBa U OCOOEHHOCTM CTpOEHHS MX aroMmoB. (Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoa, cepbl, hocdopa u yraeposa).

Bomopon. Ilonydenue, ¢puznueckue U XMMHUYECKUE CBOMCTBA: PEAKIUM C METAJIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | uipuabl. TOMIMBHBIE 371€EMEHTHI.

["anorensl. Haxoxxnenune B mpupojie, CrocoObl MONy4eHUs, (GU3NYECKUEe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBoopoabl. BaxkHelne KHUCIOPOACOIEpKAIlUEe COEAMHEHUS TaJIOr€HOB.
JlaGopaTopHbie U MPOMBIIIIICHHBIE CIIOCOOBI MOTy4YeHHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
UX COEIUHEHMM.

Kucnopon, o30H. JlaGopaTopHble M IPOMBILIUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®u3znyeckue M XHUMHUYECKHE CBOWCTBA W MPUMEHEHHME Kuciopoiga U o030HA. OKcHIbl U
TIEPOKCHUJIBI.

Cepa. HaxoxneHue B MpUpOJE, CIOCOOBI MONYyYEeHUS, (U3HMUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBogopon, cyabdunasl. Oxeup cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOMCTB cepHOUl KucioThl. [IpumeHeHHe cepbl U e€
COCTUHEHUN.

A3zor. Haxoxnenue B Tpupojie, CHocoObl MONydeHHs, (PU3MYecKrne U XUMHYECKHE
cBoiicTBa. AMMHaK, HUTpUAbL. Okcuabl a3oTa. A30THUCTas W a30THAs KHUCJIOTHI U MX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KUCHOTHL. IIpuMeHeHue a30Ta M €ro CoequHEeHHd. A30THbBIE
yI0OpeHusI.

®ochop. Haxoxkaenwe B mpupojie, crocoObl MonydeHUsi, GU3NYECKHE U XHUMHUYECKUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJU.
[Tpumenenue pochopa u ero coenunennit. @ochopHbie y100peHHUs.

VYrnepoa, HaxoXACHHUE B TMpUpoJe. AJUIOTpomHbIe Moaudukanuu. DOuznyueckue u
XMMHYECKUE CBOMCTBA TPOCTBHIX BEHIECTB, 0Opa3oBaHHBIX yrieponoM. Oxcun yriepona(ll),
okcun yriepoaa(lV), yrombHas kucinora u e€ coiu. AKTHUBUPOBAHHBIA YTroOJib, aACOPOITHSI.
Oymiepensl, rpadeH, yriaepomaHsle HaHOTPYOkHW. IIpuMeHeHHWE TPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHHIA.



Kpemuuii. HaxoxaeHue B MpHpOJE, CIOCOOBI MOMy4YeHUSs, (PU3MUYECKHEe M XHUMHYECKUE
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KUCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenquHeHuil. CTEKIO0, ero MoJly4eHue, BUAbI CTEKIIA.

[Tonoxxenue metanioB B [lepuonnyeckoil cucreMe XMMHUYECKUX 3J1eMeHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayutoB. O0mue Gu3nueckue CBOMCTBAa METAILIOB.
[IpumeHneHne MeTaIIOB B OBITY U TexHHKE. CIUIaBbl METAJLIOB.

DNEKTPOXUMHUYECKHA P HampspDKeHuid MetaiwioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, HTUPOMETAJULYPIHusl, dnekTpomeTautyprus. [lonsarue o koppo3un
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

O6mas xapakrepuctuka meramioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHTOB. Harpwuii u kanuii: nmonydenue, puU3MUecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaxkrtepuctuka MetaioB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JIeMEHTOB. MarHuii ¥ KaiblMii: ToJdy4deHue, (QU3NYeCKue U XUMHYECKHE CBOMWCTBA,
IPUMEHEHHE IPOCTHIX BEILECTB U UX coequHEeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMuHUR: TonydyeHue, GU3NYECKUe W XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAnMHEHUH. AMQOTepHBIE CBOWCTBA OKCHIA W THUIPOKCHAA AIIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTauioB mnoOouHblx noarpynn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHur. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomartbl, UX OKHUCIUTEIHHBIC CBOWCTBA.
[TonryueHue u npuMeHeHNe XpoMa.

Pusnyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ero COoeIWHEHuM. Baxueiimue
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) nu mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®dusnueckue 1 XUMUYECKHUE CBOMCTBA jKeJle3a M ero coeqnHeHu. OKCHIbI, THAPOKCUIIBI
conu xene3a(ll) u xxeneza(lll). [Tonyuenue u npumMeHeHHe kKene3a U ero CIUIaBOB.

du3nyecKnue U XMMUYECKUE CBOMCTBA MEIU U €€ coennHeHui. [lonyuenne u npumeHenne
MEJIU U €€ COCTMHEHUN.

[{uuk: monyuyenue, puznyeckre U XUMUUECKHE CBOMCTBA. AMGDOTEpHBIE CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne uHKa U ero CoeAMHEHU .

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUs BEHIECTB M UX TNPEBPAIICHUN: HW3YYCHUE
00pa3loB HEMETaIOB, TopeHue cepbl, (Gocdopa, xeneza, MarHuss B KHCIOPOJE, H3yUEHUE
KOJUIeKIMU «MeTayuibl ¥ CIUIaBbl», B3aMMOJECHCTBUE IIEJIOYHBIX M IIEI0YHO3EMENbHbIX
METAIIJIOB C BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACUCTBUE ITUHKA U
’KeJle3a ¢ pacTBOpaMH KHUCJIOT U IIeI0Yel, KaueCTBEHHbIE peaKllii Ha HEOPraHUYECKHUEe aHUOHBI,
KaTHOH BOJIOPOJia U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUIOB ATIOMUHUS U 1IMHKA C
pacTBOpaMH KUCJIOT U IIeJoYei, perieHne SKCIepUMEHTANIbHBIX 3a1au 1o TeMaM «['ajoreHsl»,
«Cepa u e€ coeqMHEHUS», «A30T U Pochop U UX COeAMHEHUSD», «MeTauTbl TIAaBHBIX MOATPYIII,
«MeTanabl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumum B o0ecriedeHnr yCTOMYUBOTO Pa3BUTHS YelloBedYecTBa. [IOHIATHE O HaydIHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAayyHOTro wuccienoBanus. HayuyHble NpuUHIMIBI
OpraHMu3ali XUMUYECKOTo MPOU3BOACTBA. [IpoMblIsIeHHBIE CLTOCOOBI MOMYUYEHUsI BaKHEHIIINX
BEIeCTB (Ha MpUMEpe MPOU3BOACTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoMa). [IpoMbIeHHbIE
CIocoObI MOMYYeHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nocneacTBus. Poib xuMuu B 00ecriedeHu SHEpreTHYecKoil 0€30macHOCTH.

Xumus W 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuiia ucmonb3oBaHUA
JIEKApCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.



XVMUs TUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdroMepHbie cpeactBa. beitoBas xumus. [IpaBuna OGe3omacHOTro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B IOBCEAHEBHOMN KU3HU.

XUMHUS B CTPOUTENIBCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTEpHUAIIbl (IEMEHT, OETOH).

XuMHUS B CeIbCKOM X03siiicTBe. OpraHnyecKkue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpaCKu, CTEKJIO, Kepamuka. MaTtepualibl
JU1s1 3JIEKTpoHUKH. HaHnoTexHomoruu.

Pacuérnbie 3a1aun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIECTB, MacChl (00BEMaA, KOMMUYECTBA
BEIIECTBA) IMPOJYKTOB pPEAKIMH, €CIM OJHO U3 BEIIECTB HMMEeT IpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CJIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeneéHHON MacCcOoBOM J10Jied pacTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIM M MOJISIPHOU
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJU BBIXOJA MPOJIYKTAa PEaKUUU OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYCHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 Kitacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATUM, IPUHATHIX B OTAEIbHBIX IIPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mye ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHalW3, CHUHTe3, KIacCupUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICIIb, MOJICIIUPOBAHHE.

®u3nka: marepus, MUKPOMHUpP, MaKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUNM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIeCTBA, WICAIbHBIM Tra3, (U3NYECKUE BETUYMHBI, EIMHHIIBI
WU3MEPEHHsI, CKOPOCTh, DHEPTHs, Macca.

buonorus: kierka, opraHusM, OJKocucTema, Ouocdepa, merabomu3M, Makpo- H
MHUKPOAIJIEMEHTBI, OCJNKH, KHUPBI, YIIEBOAbI, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MIOPOJIbI, MOJIE3HBIE UCKOTIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomorus: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbBIE MaTepUabl,
CEIbCKOXO03SUCTBEHHOE IIPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMaleBTHUeCKas
MPOMBILIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKHUX Mpenaparos, MPOU3BOCTBO
KOHCTPYKITMOHHBIX MaTEPHAIIOB, SJICKTPOHHAS! TPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA
YI'JYBJIEHHOM YPOBHE CPEJHET'O OBHIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTrcTBUH C CUCTEMHO-ACATCIBHOCTHEIM IIOAXOAOM B CTPYKTYpPEC JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TpeaMeTa «XHUMHUS» Ha YPOBHE CpeaHero ooiero ooOpazoBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUHUCKON TPaKIaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTHU U CAMOONPENENIECHUIO;
HaJM4Yhe MOTHBAIlMM K  OOYYEHHWIO; TOTOBHOCTH W  CIIOCOOHOCTh  OOYyYarOIIUXCs
PYKOBOACTBOBATLCS IMPUHATHIMU B OGH.[GCTBG npaBuJiaMd WU HOpMaMM NOBCIACHUS, HAINYUC
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIU M CTPOUTH >KU3HEHHbIE
IIJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxkaroT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATENIPHON U MPAKTHYECKON NEATEIHHOCTH 00YUaAIONUXCs B MPOIIECCe peann3aun
00pa3oBaTeNbHOH 1eATeIbHOCTH.



JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPa)karoT chopMHUPOBAHHOCTH
OTbITA [MO3HABATEIBHON U MPAKTHUUYECKOM NeATENIbHOCTH 00YyYaIOIIKUXCS B MPOLIECCEe peannu3alnun
00pa30oBaTeNbHON ACATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

OCO3HAHMS O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBWIaX MCEKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPHU CO3JAaHUM YYEOHBIX MPOCKTOB,
pelieHnn y4eOHbIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTEYECTBEHHOU
XHUMUU;

YBa)XEHHSI K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HAHHUA TOIO, YTO JAHHBIC HAYKHW CCTbh PE3YJIbTaT AJIUTCIbHBIX Ha6J'IIOI[eHI/II71,
KPOMOTJIMBBIX 3KCIIEPUMEHTABHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

UHTEpeCa M TIO3HABAaTEIbHBIX MOTHBOB B IIOJYYEHHH | TIOCIEAYIONIEM aHalu3e
uH(GOPMAIIMU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CHOCOOHOCTH OIICHUMBATh CUTyallUHW, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAaJbHO-HPAaBCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHHE W TOCTYNKH CBOMX TOBapHUINEH C MO3UIUN
HPABCTBCHHLIX U IIPAaBOBBIX HOPM U C y‘léTOM OCO3HAaHUuA HOCJ'ICI[CTBI/II\/'I IMMOCTYIIKOB,

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAHUS LIEHHOCTEW 3J0pOBOro M 0Oe30macHoro ooOpasza >KHU3HHU, HEO0OXOJUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpalieHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOU JIESATEIHHOCTH;

MMOHUMAaHHA [OCHHOCTH TMPaBHUJI HWHAUBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30ImacHoro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TMOCJIEACTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YMOTpeOJIEHUS alIKOTOJIf,
HApKOTHUKOB, KYPEHUS);

5) Tpy10BOrOo BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKONW JESTEIBHOCTH,
OOIIECTBEHHO TOJIE3HO, TBOPUECKOH U APYTHX BUAAX JIESTEITHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B pEIIEHUU MPAKTUYECKHX 3a/1a4 COLUATbHOU
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYECHUIO MPOQECCHil pa3NIuYHOrO pojia, B TOM YHCIEe Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3ybTaTaM TPYAOBOM IeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIMBUIYaJbHOW TpaeKTOpuu oOpa3oBaHUS,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH O0IIEeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 11€JIeCO00pPa3HOro OTHOIIEHHUSI K MPUPOAE KaK MCTOYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiIe;



MOHUMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM, BIHSHHUS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUANIBHOMN Cpebl;

OCO3HaHUS HEOOXOJMMOCTH HCIIOB30BAHUS JOCTHKCHUN XUMHH IS PEIICHUST BOIIPOCOB
paloHaIbHOrO MIPUPOIONOIB30BAHNUS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOJHOM Cpelne,
YMEHHsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE MOCIEACTBUS MpPeIIpUHUMAEMbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HAJIMYUSL PA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYpbI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUA HAyKH U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CHEeUU(PUKA XUMHUM KaK HayKd, OCO3HaHusi e€ ponu B (HopMuUpOBaHUHU
paIoOHAIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEJIOCTHOTO MPEICTaBICHUS 00 OKPYKAIOIIEM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrur IpodieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpHbI, B PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEeBOM M HKOJIOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U AKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BaTh MONy4yaeMble 3HAHUS IS
aHajgn3a U OOBSICHEHHUs SBIEHUN OKPYXAIOMIEro MHUpa U MPOUCXOMSIIIUX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHBIE 3aKIIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs IpobiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K O3HAHUIO, UCCIIEN0BATENbCKOMN AESITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbIX chepax mpodeccHoHaTbHON
JeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOEHHUS IMPOTPaMMBI 10 XUMHUU Ha ypPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIIOYAIOT:

3HaUYUMBbIC I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIMMXCA MEXKIUCIUTUTMHAPHBIE
(MeXMpeIMeTHBIC) OOIIeHAYYHbBIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienn(pUKy METOAO0B TTO3HAHHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, HAy4HbIH (aKT, MPUHIMUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

VHHUBEpCaJIbHbIE  y4eOHBIE  NEHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKATHBHBIE,
peryJsaTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMATILHOM KOMITETEHITH 00YJYarOIIHXCS;

CIIOCOOHOCTh ~ OOy4aloIIUMXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHbIC Y4eOHBIC ICHCTBHS B IO3HABATEIBHOU U
COLMAJIBHOM MPAKTHUKE.



MertamnpeMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMHU
MO03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSMU.

IMo3naBaTe/IbHbIe YHUBepPCcAIbHbIE yueOHbIe 1eiicTBUS

1) 6a30Bble JJOornYecKue AecTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeneNiTh WLENN ACATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHH HX JIOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIETSMU;

UCTOJIb30BaTh TPU OCBOCHUU 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHAaBIMBAaThb WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MTOHATHUS ISl OObSICHEHHSI OT/ICJIHBIX (PaKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAHMS U KPUTEPUU IS KIIACCU(PUKALMU BEUIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABJIMBATh MPUIUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTHh B TPOILECCe MO3HAHUS HCIIOJB3YEMble B XUMHUHU CHMBOJMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0O0Pa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEIeHHH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHBIC MOJIEJbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHiA;

dopMynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IOCTaBJIEHHBbIE WU
CaMOCTOSITENTEHO c(hOPMYyITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA ITO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHWPOBAHUS ¥ TIPOBENEHHS YYCHUUYECKHUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOM JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METO/IOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MO3HAHMS.

3) padora ¢ uHdopmanueii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COJAEp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHeTa),
aHATM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYMBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANbHYIO (OpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMmaruen: TPUMEHATh MEXIpeAMETHbIe ((pu3nyeckue W MaTeMaTU4YecKHWe) 3HaKh |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.
KoMMyHuKaTHBHBIC YHHBepcaabHbIe yueOHbIe JeHCTBHUS:



3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYk/1aeMON TEMbI B X0JI€ JUaIora U/UIN TUCKYCCHUH,
BBICKA3bIBaTh UjieH, GOPMYIUPOBATH CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XMMHYECKOIO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro NMpoeKTa,  (HOPMyIHpOBaTh BBIBOJABI MO pe3yibTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHN B X0€ 00CYXKIeHUs U OOMEHAa MHEHUSIMH.

Pery1siTUBHbIe yHHBepcaibHble Y4eOHbIe AeiicTBUA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTb,
ompenenss e€ IeTu M 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPH BHINOJHEHUHM Y4e€OHBIX M HCCIIEIOBATEIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PELIEHUs C yYETOM MOIyYEHHUS! HOBBIX 3HAHUM O
BEIECTBAX U XUMUUYECKUX PEAKIIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEJMETHBIE PE3YJIbTATbBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS MPOTPAMMBI [0 XMMUU Ha YriayOin€HHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHenuduUeckue Ui y4eOHOro mpeaMera
«XUMUS» HaydyHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUH 1O OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI IEATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XWMHU NPEAMETHBIE PE3ylbTaThl MPEICTaBICHBI IO
rojiaM U3y4eHusl.

10 KUIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUI: O MeCTe W 3HAYEHUH OpPraHMYecKOW XUMHMU B
CUCTEME €CTECTBEHHBIX HAyK U €€ poJIM B 00€CIeUeHNN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelIeHUH NPOo0JIeM HKOJOTHYECKOM, SHEpreTHYecKol M MUILEBOM 0e30MacHOCTH, B pa3BUTHH
MEAMIMHBI, CO3JJaHUM HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHUKOB JHEPIHMHM, B OOECIeueHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOILIEH KyJIbTyphl
YeJIoBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MIPUPOJHOMU Cpele;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJATAOIINE
NOHSTHS — XMUMHYECKHI DJJIEMEHT, aToM, SIpO M IJIEKTpOHHAas o0oiouka aroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHMUS aTOMa, TMOpUIM3alusi aTOMHBIX
opOutanel, MOH, MOJIEKYNa, BaJCHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHCICHHMS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIA O0O0BEM, YIJIEPOJIHBIM CKEJET,
(byHKUMOHANbHAS TpyINa, paguKkal, CTPYKTypHble (GopMyibl (pa3BEpHYTHIE, COKpallEéHHbIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHuYecKas),
MU30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOIOPOAbI, KHUCIOPOA- U a30TCcoAcpIKallue
OpraHMYEeCKHUEe COEIMHEHHsI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoauueckuil 3akoH . M. MenpneneeBa, Teopusi cTpoeHuUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH
COXpaHEHMsI W TPEBPAIICHUS DSHEPrUU TMPH XUMHUYECKHX pEeaKlusiX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, Jie)Kalllue B OCHOBE MOHUMAaHUs
OPUYMHHOCTH M CHCTEMHOCTH XHMMHYECKHX SBIICHHH; WpPEJCTAaBICHHUS O MeXaHH3Max
XUMHYECKHX peaklUuid, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
IPOTEKaHUS, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJaxX (MHAYKTUBHBIA U
Me3oMepHbIi dddexTrr, opueHTaHThl | 1 Il pona); dakromornyeckue CBeICHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOTO
IIPOM3BOJICTBA (Ha IPUMEPE IPOU3BOICTBA METAHOJIA, IEPEePaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUN: BBISIBIATH XapaKTEpHbIC MPU3HAKH MMOHATHH, yCTAaHABIUBATh
UX B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUECKYK0 CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypaBHEHUS XHMMHUYECKUX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKLUH  IOCPEICTBOM  COCTAaBJIEHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUIsl WJUIIOCTpAlUU  MX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTaHABINBATh MPUHAJIEKHOCTh N3YUEHHBIX OpraHUUYeCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIIie COeAUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAIbHBIC HA3BAHUS
JUIs  OTAENbHBIX MPEJICTaBUTENENH OpPraHUYeCKUX BEIIEeCTB (ITHUJIEH, AaleTWIIEH, TOJYyOJl,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, aleTaldbJeru/l, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TMBUHUI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEAENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYEeCKUX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AaJIKaJIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WUIIOCTPUPOBAaTh TEHETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHYECKHUX PEAKIMH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh HA KOHKPETHBIX IPHUMEPAaX XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KPAaTHOCTU U THUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro MepepadoTKM W MPAKTUYECKOe NPUMEHEHHUE
IPOJYKTOB NEpepaboTKu;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMOH 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

cOpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEpallMd  MBICIUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BBISIBIICHHE
NPUYMHHO-CJIECTBEHHBIX CBSI3€H — /7151 U3y4YEHUs CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHAMU U
NpPEICTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB s 0ojiee OCO3HAHHOIO
NOHMMAHHUS CYIIHOCTH MaTEpUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU IJIsi OOBSICHEHUS] U IPOTHO3MPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-

Hay4HYIO [IPUPOLY;



c()OPMUPOBAHHOCTh YMEHHI: MPOBOAUTH pPacdYEThl IO XHUMHUYECKUM QopMmylaM U
YPaBHEHUSAM XHMUYECKUX DPEAKIHM C MCHOJb30BaHUMEM (DU3MUECKHX BEIUYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl O HAXOXKJICHUIO XMMUYECKON (HOpMYIbl BEIECTBA [0 U3BECTHBIM MACCOBBIM JOJSIM
XUMUYECKHUX AJIEMEHTOB, MMPOJAYKTAM CTOPAHMS, INIOTHOCTH ra3000pa3HBIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHIl: MPOTHO3UPOBATh, aHATM3UPOBATh U OLCHUBATh C MO3HUIIUN
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOHM3BOJCTBEHHOM JEATEIBHOCTH
YyelloBeKa, CBSI3aHHOM C MepepadOTKON BEIIEeCTB, MCIOJb30BATh IOJYYECHHbIE 3HAHUSA IS
MPHUHSITHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYAIUSX, CBI3aHHBIX C XUMHUCH;

c(OpMUPOBAHHOCTh YMEHUN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
AKCIIEPUMEHT (IIOJIyYEHUE U U3YUYCHUE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIUU
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOJACOAEPKAIUX OPraHUYECKHUX BEILECTB,
pelieHue HKCIEPUMEHTANbHBIX 3aJjad 10 pAacCllO3HABAaHUIO OPTraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBWwil  0E30MacHOr0  OOpalleHusT C  BellecTBAMU M JaOOPaTOPHBIM
obopynoBanuem, (HOpMyIUpPOBaTh IENIb HMCCICIOBAHUS, TMPEICTABIATh B Pa3IU4YHON (popme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOiroaaTh MpaBUiia AKOJIOTUYECKU IIeIeCO00Pa3HOro MOBEIEHUs: B OBITY M TPYIAOBOMH
JIEATEIIbHOCTH B LEIAX COXPAHEHUS CBOETO 3I0POBbS, OKPYXKAIOUIEH NPUPOJHON Cpelbl U
JOCTH>KEHHS €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HABaTh OMAaCHOCTh TOKCHYECKOTO JIEMCTBHS HA YKUBBIE OPraHU3MbI OINPEACIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

aHAJIM3UPOBATh  II€JIECOOOPA3HOCTh  TMPUMEHEHUsS  OPraHWYECKHUX  BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-HAy4Hasl JHUTepaTypa, CpelacTBa
MaccoBoit uHpopmaruu, MHTEpHET M apyrue), KPUTHYECKH aHATM3UPOBATh XUMHYECKYIO
uH(popMalIrIo, IepepadaThiBaTh €€ U UCIMOJIB30BaTh B COOTBETCTBUU C TMOCTaBICHHON yueOHOMU
3a/1a4uen.

11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOopMUPOBAHHOCTH MPE/ICTABICHUN: O MATEPHAIIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TM03HABAa€MOCTH SIBJICHUN MPHUPOJbI, O MECTE€ M 3HAYEHHH XHMHH B CHCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
DHEPreTHYeCKOM U THIIEeBOH O0€30MacHOCTH, B pPa3BUTUM MEIUIIMHBI, CO3/JaHUU HOBBIX
MaTe€puajioB,  HOBBIX  HMCTOYHHKOB  DHEPrud, B  OOECIEUCHHH  PAIMOHAIBHOTO
MPUPOIOTIONL30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KyIbTYPhI YeJIOBEKA, a TAKIKE
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAeT: OCHOBOIOJATarolIne
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIAPO aToOMa, M30TOIIbI, JIEKTPOHHAs: 0007I0YKa aToMa, S-
, p-, d-atoMHBbIe OpOWTAIM, OCHOBHOEC W BO30YXJIEHHOE COCTOSHUS aroMma, THOpWIAM3AIUs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEHEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOIHAS),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEAaKLHUs, PACTBOP, SJIEKTPOJIMTHI, HEIIEKTPOIMUTHI,
ANEKTPOJUTUYECKAs  JUCCOLMAINS, CTENEeHb JUCCOLMAIMM, BOJOPOJHBIA  IOKAa3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTEIb, TEIUIOBOM 3(h()EKT XMMHUECKON peakliiu, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJUTUUYECKOU
nyccouuranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS MacChl BELIECTB,
3aKOH COXpaHEHUsl U MPEBPALIECHUS SHEPTUM MPU XUMHUYECKUX PEaKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XMMUH,



MHPOBO33PECHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYMHHOCTA U CHUCTEMHOCTH
XMMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IMPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM W HAJAMOJIEKYJSPHOM ypPOBHSIX; NPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUi, TEPMOAMHAMUYECKMX MW KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUsA, O XHUMHUYECKOM pPAaBHOBECHHM, pPACTBOpPAX MW  JUCIEPCHBIX  CHUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH U O€30MacHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH JEATEIHLHOCTH YEIIOBEKa,
0o0LIMX HAYyYHBIX IPUHLIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTEPHBIC MPU3HAKN TOHATUMN, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUSA MPU ONMHMCAHUM HEOPraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHUS
dbopMys BEHIECTB U ypaBHEHUH XMMHYECKUX PEAKIMi, CHUCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHKs OTACIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHSI OMPEEIATh BAJIGHTHOCTh U CTEMIEHb OKUCICHUSI XUMHUYECKUX
9JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOW CBS3HM (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIT KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIM
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(OPMUPOBAHHOCTh YMCHHM: KIACCH(PHUIIMPOBATh: HEOPTraHMYECKHE BEIIECTBA IO MX
COCTaBY, XMMHMUYECKHE PEaKIMU IO PA3NIUYHBIM MPU3HAKAM (YUCIY U COCTAaBY pearupyromux
BEIIIECTB, TEIUIOBOMY 3(P(DEKTy peakiuu, HW3MEHEHHUIO CTENEeHEH OKHUCICHUS DSJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JPYTHe); CaMOCTOSTENIbHO BHIOMpATh OCHOBAHHS H
KPUTEPUU JJI KIaCCU(PUKAIIMHI U3yU4aeMbIX BEIIECTB M XUMHUYECKUX PEaKIIHii;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpBIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa ©  JEMOHCTPHPOBATH €r0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKT€PU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XAMHMYECKHUX DJIEMEHTOB IepBOro—4eTséproro nepuonos Ilepuomnueckoir cucremsr [I.H.
MenpeneeBa, UCMOAb3Ysl MOHATHS «IHEPrETUUECKUE YPOBHUY», «IHEPrE€TUYECKUE MOLYPOBHUY,
«S-, p-, d-atoMHBIC OpOWTATM», «OCHOBHOE W BO30YXIEHHOE JHEPTETHUECKUE COCTOSHHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX
COEMHEHUH 10 nepuogaM u rpynmam Ilepuoanyeckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 2JIEMEHTOB HAa OCHOBE CTPOCHHS X JIEKTPOHHBIX 000JI0UEK;

c(OPMUPOBAHHOCTh yYMEHHUMW: XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XHUMHUYECKUE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHWE T'CHETUYECKOW CBS3U
ME¥XK/]1y HEOPTAaHUYECKUMU BELIECTBAMM C IIOMOIIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pPEeaKIHii TOCPEICTBOM COCTABIICHUSI AJIEKTPOHHOTO OallaHca ITHX PEAKIUM; peaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHHUS HX IMOJHBIX M COKPAlIEHHBIX HOHHBIX YpaBHEHWH; peakiuit
TUAPOJIN3a; PEaKIMii KOMIUIEKCOOOpa3oBaHUs (HAa TPUMEpPE THUIPOKCOKOMIUIEKCOB ITMHKA H
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ Yy4€TOM HX DJHEPreTHYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMHUYECKON pEeakIMu B 3aBUCUMOCTU OT Pa3IMYHBIX (DAKTOPOB, a TakkKe XapaKTep CMeILeHUs
XMMHUYECKOTO PAaBHOBECHUSI 10| BIUSIHUEM BHEIIHUX Bo3nercTBuil (nmpunuun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIekKAIlIUe B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEePHOW KHCIOTBhI, aMMHaKa, OOIIUe Hay4HbIE MPUHITUITHI



XUMHUYECKHX TIPOU3BOJCTB; LEJIECOOOPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLIEHUS PUCK-TI0b3A;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
npupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJACIUPOBAaHUE, OSKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsI IPUMEHATb 3TU 3HAHUS IPU
9KCIIEPUMEHTAILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsI OOBACHEHUS XUMHUYECKHX SBJICHUM,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUYECKOM 1€ATEIHHOCTH YEIOBEKA U B IOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSIMU U
OpPEICTAaBICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB s 0Oojiee OCO3HAHHOTO
MIOHUMAaHUs MaTepUaAIbHOIO €IMHCTBA MUDPA;

c(OPMHPOBAHHOCTh YMEHUS IPOBOJUTH PACUYETHI: C UCIOJIb30BAHUEM MOHATUH «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIGHTpAIIHs»; MAcchl BellecTBa WU 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIN 00BbEMY OJHOIO U3 YYaCTBYIOIIHUX B PEAKIIUU
BEIIECTB; TEIUIOBOTO 3(pdekTa peakinu; 3HaUeHUsT BOJIOPOAHOTO MOKA3aTeNsd PACTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CIM OJHO M3 MCXOAHBIX BEUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MaccoBOM J10JIell pacTBOPEHHOrO BELIECTBAa WJIM JAHO B M30BITKE (MMEET NPHUMECH); J10JIU
BBIXO/Ia TPOJYKTa Peakiuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
JKCIIEPUMEHT (MPOBEAICHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEICHUE CPE/Ibl PACTBOPOB BEIIECTB C OMOUIbIO UHIUKATOPOB,
W3YYCHHUE BIUSHUS Pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKON peaklMu, pelieHue
AKCIEPUMEHTAIbHBIX 3a/a4 1o TeMaMm «Mertamib» U «HemeTamisl») ¢ coOmoieHneM IpaBUil
6e3omacHoro oOpaleHus ¢ BelecTBaMU U J1abOpaTOpHBIM 00OpyaOBaHHEM, (OPMYIUPOBATH
Lenb HWCCIENOBaHUsS, MpPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl HKCHEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHMIA: COOMIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TTOCYI0N U
71a00paTOpHBIM 000pYAOBaHMEM, OOpAIlleHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH 1I€JIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAaHEHHUS CBOETO 3/0POBbS,
OKpYKalolllel TPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTb TOKCHYECKOTO ACUCTBHSI HA JKUBBIE OPraHMU3Mbl ONPEICIEHHBIX HEOPraHMYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANpPaBIEHHBIA IMOMCK XMMHUYECKON
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W Jpyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, epepadbaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUM C IMOCTaBJICHHON yueOHOMI
3aJa4ueil.
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Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6
11 KJIACC
Jlj;ln HanmeHnoBaHMe pa3je/ioB H TeM POrpaMMBbl KOHH%CTI'Z) 1acoe n JuiekTpoHHbIE (UG pPOBbIE)
Beero OHTPOJIbHbBIE PaKkTHYeCKHUe 0BpasoBaTeIbHBIE PeCyPChI
padoThI padoThI
Pa3znea 1. TeopeTnueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuoandeckuii 3aK0oH
11 [Tepuonnueckas cucreMa XMUMHUYECKUX JIEMEHTOB 9 ﬁtptlgg'l;l/?rfeelzizc])_gOrISIZ dd57f24
. . MenneneeBa E— :
1.2 Ctpoenue BemniecTBa. MHOrooOpasue BeIIecTB 11 1 ﬁgg;?/(geezzcﬁﬂﬁlz dd57f24
bu6mmoreka IIOK
13 KHMHYECKHE PeaK K 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnmorexa LIOK
2.1 Hewmeraer 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 Meranet 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3zgen 3. XumMus u :Ku3HbL
3.1 MeTtoapl O3HAHUS B XUMHAHU. XUMUS U KU3Hb 9 ﬁgg:ﬁ;;i;i?ﬁlz dd57f24
Hroro 1o pasneny 9
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka KouanyecTBo yacoB Hdara DJIEKTPOHHBIE NH(PPOBbIE
n/n Bcero Konurpoabubi  [pakTuyeckue  H3yUeHHs oOpasoBaTelbHbIE PeCypehbl
e padoThl padoThI
[IpenMer 1 3HaYE€HHE OPraHUYECKOMN
XUMUH, TIPEICTABICHUE O 1 02.09 bubmuorexa [JOK
MHOT000pa3HK OPraHuIeCKUX ‘ https://m.edso00.ru/3686e6f5
COCIMHEHU.
DJEKTPOHHOE CTPOCHHE aToMa
neponaa (OCHOBHOE U
gg36§/>1§{é£1ﬂoe COCTOSIHHUS). 1 03.09 bubmorexa [TOK
B https://m.edsoo.ru/Oce6fd4c
QJICHTHBIE BO3MOXXHOCTH aTOMa
yriaeposa.
XUMHYecKas CBSI3b B OPraHUICCKHIX
coeqnHEeHUIX. MexaHN3Mbl 1 04.09 bu6mmoreka [IOK
00pa30BaHUs KOBAJCHTHOU CBSI3H, ' https://m.edsoo.ru/8d39f5c8
CrocoObl pa3phiBa CBsI3eH
Teopust cTpoeHUsI OpraHUYECKUX 1 09.09 bubnuotexa [JOK
coenuHeHuii A. M. Byrneposa ' https://m.edso0.ru/9e595ch8
Bunbr uzomepun: cTpykTypHas,
IPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1 10.09 bubnnorexka [JOK
3¢ PEKTHI B MOJIEKyIaxX ' https://m.edsoo.ru/b0e61661
OPraHUYECKUX COCTUHEHUIN
IT
peACTaBIeHHUE O KJIAaCCUPUKALINU U Bubmorexa [IOK
CHUCTEMATHYECKasi HOMEHKIIATypa 1 11.09 .
https://m.edsoo.ru/c212dd21
(IUPAC) opraHn4eckux BEHIECTB
Knaccudukanus peakiuii B 1 16.09 bu6mmorexa [IOK
OpPraHUYecKoil XUMHU ' https://m.edsoo.ru/ba5706aa
CucremaTu3aius u 0000IIeHNe 1 17.09 bubnmoreka [JOK
3HAHUH IO TeMe ' https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUYECKUH I, 1 18.09 bu6nmoreka [JOK
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obmas popmyiia, HOMEHKIATypa U
U30MEPHSI, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

duznueckre 1 XUMUYECKUE

https://m.edso0.ru/25a14636

bubmuorexa [JOK

10 CBOMCTBA aJIKaHOB 23.09 https://m.edso00.ru/3137711c
11| Cuocobu nonyecmn n tpmesmonc 2409  BubmioreraIOK
https://m.edso00.ru/259b0a5b
aJIKaHOB
[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa U U30MEepHs, Bubnmorexa [IOK
12 OcobeHHoCTH CTPOCHIA 1 25.09 https://m.eds00.ru/156730d2
XUMHYECKHUX CBOHCTB, CIIOCOOBI
MOJIYYEHUS] U IPUMEHEHUE
Pemenune pacu€tHbIX 3a1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
SR e oo B 0k
https://m.edsoo.ru/bf84d8eb
3JIEMEHTOB, BXOJISIIIUX B €T0 COCTAaB.
CucreMmaru3anus U 0000IIeHne
3HAHHH 10 TEME
AJIKEHBI: TOMOJIOTUYECKHU PSI,
14| ncmepomeentmpormpancmemnt 0110 ~ bubmorexa LIOK
' https://m.edsoo.ru/273b0ale
cTpoeHue Mosiekysl. CTpyKTypHas U
[IUC-TPAHC-U30MEPHUSI ATTKEHOB
dusznueckre 1 XUMHUUECKHU
15 CBO?ZCTle;; aJ'IeKCHOB Hpe:BI/IJ'ICO 02.10 bubmorexa LHOK
’ https://m.edso0.ru/21069ccd
MapkoBHHKOBa
16 CnocoOsI OTy4YeHUs ¥ TPUMEHEHNE 07.10 bubmuorexa [JOK
AJIKEHOB ' https://m.eds00.ru/665dc058
17 [IpaxkTuueckas padora Ne 1 o reme 08.10 bubnuorexa [IOK

"ITosrydyeHue ITUIIEHA U U3yYEHHE

https://m.edso0.ru/0941eed8
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€ro CBOMCTB"

Pemrenne paC‘léTHBIX 3aJa4 Ha

18 orpesieNieHue MOJIEKYIISIPHOM 09.10 bubmorexa [IOK
https://m.edsoo.ru/e9ea9921
(hOpMYJIBI OPraHMYECKOTO BEIIECTBA
AJKaueHbl: CONPsHKEHHBIC,

19 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. 14.10 bubmmoreka [IOK
OCOOEHHOCTH DIIEKTPOHHOTO ' https://m.edso00.ru/04298c0a
CTPOCHUS

20 XHUMHYECKUE CBONCTBA 15.10 bubmuoreka [JOK
COIPSKEHHBIX TUEHOB ' https://m.edso0.ru/e561253d

21 CriocoObl nostyyeHus 1 IpUMEHEHNE 16.10 bubnuoreka [IOK
AIIKaIMCHOB ' https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,

s M HOMEHKJIAT
22 gg;ﬁp(()bHolfoeylilI ?;po(z:TgaH::BZﬁijoe 21.10 bubmmorexa [TOK
https://m.edsoo.ru/68b6cc4c
CTPOCHHUE MOJICKYJ, PU3NICCKUE
CBOICTBA
N bubmuorexa [JOK

23 XUMHYECKUE CBOMCTBA aJTIKUHOB 22.10 https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakiMy Ha TPOHHYIO 23.10 bubnnorexka [JOK
CBSI3b ' https://m.edsoo.ru/7b1c48da

o5 CrniocoObI Mony4eHus ¥ MpUMEHEHNE 05.11 bubnmnoreka [JOK
AIIKHHOB ' https://m.edsoo.ru/a6f9alea

26 Pemenue 3agau: pacu€rsl o 06.11 bu6mmorexa [IOK
YPaBHEHUIO XMMUYECKOW peaKiuu ' https://m.edsoo.ru/5db8e526

7 CI/ICTeuMaTI/I?»aHI/ISI 1 000011IEeHNE 1111
3HAHUH 110 TeMe
ApeHbI: TOMOJIOTUYECKUH P/,
obmas popmya, HOMEHKIATYpA.

28 DNEKTPOHHOE U IPOCTPAHCTBEHHOE 12.11 bubmorexa LHOK

CTPOCHHE MOJIEKYJ O€H30J1a U
TOJIyOJIa, UX (U3NYECKUE CBONCTBA

https://m.edsoo0.ru/a92a7094
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XUMHUYECKUE CBOMCTBA apEHOB:

bu6mmoreka [IOK

29 peaKIiy 3aMeIeHUs 1311 https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOMCTBA aPEHOB: BuGmmotexa LIOK

30 PCAKLIHH MPUCOCIHHCHI, 18.11 https://m.edsoo.ru/a44alae4
OKHCIICHHE TOMOJIOTOB OE€H30I1a — '

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB 1911 bubnmoreka [JOK
cTUpoIa ' https://m.edso0.ru/d5018a54
Pemenne pacuéTHbIx 3ag1a4 Ha Bubmorexa LIOK

32 OTIpeIeIEHUE MOJICKYIISIPHOM 20.11 https://m.eds0o.ru/53461a2¢
(bopMyITbl OPraHUYECKOrO BEIIeCTBa — '

33 CriocoObl nostyyeHus 1 IpUMEHEHNE 2511 bubnuoreka [IOK
apeHoB ' https://m.edsoo.ru/6f717d09
['eHeTnyeckas cBSI3b MEXKIY

34 Ppa3IMYHBIMU KJIaCCaMU 26.11
YIIEBOJIOPOIOB
Pacuétel o ypaBHeHUAM

35 XAMHYECKHUX PEaKIUM. 27 11
CucremaTu3anus u 0000IIeHNE
3HaHUM 1O TEME

36 IIpuponueiii ra3. [lomytHbie 02.12
He(TSAHBIC Ta3bl

37 KaMeHHBII yronb U NpOIyKTHI €70 03.12 bubnuoreka [IOK
nepepaboTKu ' https://m.edso0.ru/69b3398b
Hedtb 1 ciocoOs! €€ nepepaboTKH.

38 Hp(EI)MeHeHHe HpOI[YKTO]f P 04.12 bubmorexa [IOK

https://m.edso0.ru/21f9de78

nepepadoTku HePTH
I'eneTnueckas CBSA3b MEKIY

39 Pa3TUYHBIMH KJTacCaMu 09.12
YTJIEBOJOPOOB
lanmorenonpon3BoAHBIE

40 yFJIeBOJIOp(I:)IOBI JIEKTPOHHOE 10.12 bubmorexa [IOK

CTPOCHUC, pCAKIIMU 3aMCIICHUSA

https://m.edso0.ru/82b4d759
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rajJorcHa

JleWicTBue miemouei Ha
I‘aJIOFeHHpOI/I?»BOl[HbIe.

41 . 11.12
B3aumopeiicTBue quranoreHankaHoB
C MarHueM M [HHKOM
42 CucremaTusais u 0000IIeHNE 16.12 bubnmoreka [JOK
3HaHHI 110 pazaeny "YriaeBogopoas" ' https://m.edso0.ru/20e89f22
43 KoHnTponbHas pabota 1o Teme 17.12 bubmuorexa [JOK
"VriaeBogopoab"” ' https://m.edso00.ru/95¢9e298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUI psiji, oO1as
44 dbopMyIa, CTpPOCHHE MOJICKYIT, 18.12 bubnuotexa [JOK
U30MepHsi, HOMEHKIIATYPA, ' https://m.edsoo.ru/df04c5cd
Kinaccupukanus, pusmueckue
CBOICTBA
45 XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX 2312 bubnnorexka [JOK
OJIHOATOMHBIX CIIHPTOB ' https://m.edsoo.ru/26ee34fe
CrniocoOsbI Moy4eHus U IpUMeHEHUe bubmorexa LHOK
46 OTHOATOMHBIX CIHDTOB 24.12 https://m.eds00.ru/48410000
0000000
4 wsowepnn ocosemoent 251p ~ bubmoreraLIOK
’ . https://m.edsoo.ru/c2c788b2
(bU3NYECKUX U XMMHUYECKUX CBOWCTB
8 smusentmmons u raepu, 1301 Bromorexa LIOK
T ' https://m.edsoo.ru/ee4d84aa
dbuznyecKkue 1 XUMHUYEeCKHe CBONCTBA
49 CriocoObI oNTy4eHus U IpUMEHEHUe 14.01 bubnmnoreka [JOK
MHOTOaTOMHBIX CITUPTOB ' https://m.edsoo.ru/d12e567d
S0 dmamaccnie esotierna Toxenocts j50n  Brbmorexa LIOK
' ' https://m.edsoo.ru/2ce726f8
denona
51 XuMHUecKue cBoiCTBa (heHoIa 20.01 bubnuoreka [IOK
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https://m.edso0.ru/037ca5f9

CniocoOblI MoTy4eHus U IpUMEHEHUe

bu6mmoreka [IOK

52 dbenona 21.01 https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2. Bubmorexa LIOK
53 Pemenue sxcriepruMeHTAIBHBIX 33124 22.01 ]
i " https://m.edsoo.ru/fd0ced09
1o TeMe "CrupThl U (HEHOJIIBI
54 CucremaTu3aiys u 0000IIeHNE 2701 bubnmoreka [JOK
3HAHWI 110 TEME ' https://m.edso0.ru/1810cb9b
AJbJeruIbl ¥ KETOHBI: 3JIEKTPOHHOE
55 ?Zﬂ%ﬁﬁgggfgg e, o6nn 28.01 bubmorexa [IOK
PAZBL, 001 ' https://m.edsoo.ru/b139beaa
dbopMmyIa, u3oMepus u
HOMEHKJIaTypa
56 AnbAeTUIB U KETOHBI: (U3NYECKUE 2901 bu6mmoreka [IOK
CBOMCTBA; PEAKI[MH [TPHCOETUHEHIUS ' https://m.edso0.ru/c887425c¢
Peaxnyuy okucieHns 1 Ka4yeCTBEHHBIE bu6mmoreka [IOK
57 03.02 ]
peaKIiK albIeTUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 Crioco0bI TOTyYeHUs aTbACTUIOB U 04.02 bubnuotexa [JOK
KETOHOB ' https://m.edsoo.ru/520d1c51
50 | rapGomemis enonan, ceobemmoCTn 0502 ~ bubmorexa LIOK
’ ' https://m.edsoo.ru/fecOb113
CTPOEHHS X MOJIEKYII
50 | xopBomomsic xnemon. m priccicne 1002 ~ bBubmorexalOK
. ’ ' https://m.edso0.ru/700cc87b
CBOIiCcTBa
61 XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX 11.02 bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT ' https://m.edsoo.ru/40e6e0e9
o | Seemoem e sl T,
- p ' https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
63 OCc00CHHOCTH CBOWCTB: 17.02 bubmuorexa [JOK

HEMPECACIIBbHBIX U apOMaTHICCKUX

https://m.edso0.ru/83a08773



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

KapOOHOBBIX, TUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenn BHICIIAX
KapOOHOBBIX KUCIIOT

64 [TonsaTue o mpoU3BOAHBIX 18.02 bubmuorexa [JOK
KapOOHOBBIX KHUCIIOT ' https://m.edsoo.ru/0d162d9d

65 CnocoObI MoTy4YeHus U IPUMEHEHNE 19.02 bubmuorexa [JOK
KapOOHOBBIX KHCJIOT ' https://m.edso0.ru/7c065c9d

66 S;JII; ﬁ%ﬁiﬁ%ﬁyﬁMﬁﬁﬁﬁﬁfﬁﬂ 2402 ~  Dubmiorexa IOK

’ ’ ' https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHUE 25.02 bu6mmoreka [IOK
cBoiicTBa 3(hHUpoB ' https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110

68 YPaBHEHHIO XUMHUYECKOU peaKiu, 26.02
Ha ONpeAeTICHNE MOJICKYIISIPHON
(OpMyIIBI OPraHHYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.

69 Pemenne skcnepuMeHTaIBHBIX 33124 03.03 bubnnorexka [JOK
no Teme "KapOoHOBBIE KHCIIOTHI. ' https://m.edso0.ru/486671fb
Cnosxuble 3¢upsr”

70 Kupsl: ctpoenue, pusnueckue u 04.03 bubnnoreka [JOK
XUMHYECKHE CBOMCTBA (THIPOIIH3) ' https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOUCTB JKUPOB,

71 CoAEpKaIINX OCTATKH 05.03 bu6mmoreka [IOK
HeTpeeNbHBIX )KUPHBIX KHUCIIOT. ' https://m.edso0.ru/b0331922
JKups! B ipupone
MpIa KaK COJIM BBICIIHX
KapOOHOBBIX KHCIIOT, MX MOIOIIEE

72 ﬂeI;ICTBI/Ie. ITousarue o 10.03 bubmmorexa LIOK

CUHTCTUYCCKHUX MOIOIIHNUX CPCACTBAX
(CMC)

https://m.edso0.ru/3c566565
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I'eneTnueckas cBI3b YIrJII€BOAOPOA0B

bu6mmoreka [IOK

73 mKHCHOpOACOACpHAILIX 1103 hitps:/m.edsoo.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuérel o YPaBHEHHAM 12.03
XUMHUYECKHUX PEAKITHIA
75 CucremaTusais u 0000IIeHNE 17.03 bubnmoreka [JOK
3HAHUI 10 TeMe ' https://m.edsoo.ru/f8eaf2eb
76 xaacengmeamnyracsoton (voro 1803~ Bubmotera LIOK
’ https://m.edsoo.ru/7a9693al
TTU- U TIOJIMCaXapHU/Ibl)
77 Monocaxapubl: GU3HIECKUE 1903 bubnnoreka [JOK
CBOMCTBA M HAXOXKICHHUE B IIPHPO/IC ' https://m.edsoo.ru/b4bdda2d
78 [IpuMeHeHue TIIFOKO3bI, €€ 3HAUCHUE 24.03 bubnnoreka [JOK
B JKU3HENICSATEIBPHOCTH OpraHu3Ma ' https://m.edso0.ru/5e61122d
Hucaxapupl: cax MaJIbTO3a U
79 fal((’:l“a;);f I?axozﬂggzzal; n;flpo(;gean 25.03 Bronmozexa LIOK
https://m.edsoo.ru/eb0384e7
MIPUMCHCHHE JUCAXAPHJIOB
TTonucaxapuasr: HU
80 M;)pr(;:;oigkfm (;:Igl?lzecine " 26.03 bubmorexa LHOK
o https://m.edso0.ru/72a04508
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE
81 [TonsiTHE 006 UCKYCCTBEHHBIX 07.04 bubnnoreka [JOK
BOJIOKHAX ' https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha
82 OonpeAeseHue JOJIM BbIX01a 08.04 bu6mmorexa [IOK
NPOJYKTa PEAKIIUU OT TEOPETHYECKU ' https://m.edsoo.ru/7fde47ef
BO3MO>KHOT'O
83 CucremaTu3aius u 0000IIeHNE 09.04 bubnmoreka [JOK
3HAHUH MO pa3zeny ' https://m.edso0.ru/08d4364c
84 Kﬁfﬁﬁiﬁ?&‘lﬁiﬁ? e 1404 ~ Dubmioreia LIOK
" ' https://m.eds00.ru/42c6678e
OpPTaHHYECKUE COCTUHCHUS
85 AMUHBIL: KTaccupUKAIH, CTPOCHUE 15.04 bubnuotexa [JOK
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MOJIEKYJI, o0mmas opmyia,
WU30MEpHsi, HOMCHKJIATypa U
¢du3nveckne CBOMCTBA

https://m.edsoo.ru/efa7e6ca

XUMHUYECKHE CBOUCTBA

bu6mmoreka [IOK

86 ann(aTHIECKUX aMUHOB 16.04 https://m.edsoo.ru/1bc5cf80

97 | oeotesmoens wmmeommn eoolicT 2104 Dbubmorexa HOK
AR ' https://m.edsoo.ru/39cd21f1

88 CriocoO0bI MoTydeHUs U IPUMEHEHUE 2904 bubnmoreka [JOK
ann(aTHIECKUX aMUHOB ' https://m.edsoo.ru/eal38763
AMWHOKHCIIOTBI: HOMEHKJIATypa U

89 u30Mepus, GU3NYECKHe CBOWCTBA. 23.04 bubnnorexa [HOK
OTaenpHbIC IPEICTABUTEIH Ol ' https://m.edsoo.ru/d1773e80
AMHHOKHUCIIOT
XUMHUYECKUE CBOICTBA

90 aMUHOKHCIIOT, X OMOJIOTHYECKOe 28.04 bubnuotexa [JOK
3HaYeHUE aMHUHOKUCIOT. CUHTE3 U ' https://m.edsoo.ru/77df705a
THJIPOJIA3 TTENTH]IOB

91 benku kak npupoIHbIE IOJINMEpHI; 29 04 bubnnorexka [JOK
CTPYKTYpBI OEITKOB ' https://m.edso0.ru/429e9899

. bubmuorexa [JOK

92 XUMHUYECKUE CBOWCTBA OCIIKOB 30.04 https://m.edso0.ru/6237306d
A3zoTcoaepkaiue

93 reTepOLUKINYECKHE COSTMHEHUS. 05.05 bubnuoreka [IOK
HyknenHOBBIE KHUCIIOTHI: COCTAB, ' https://m.edso0.ru/521d1431
CTpOEHUE U OMoJoruyecKast pojib
[IpaxkTuueckas padora Ne 4.

94 Pemenne skcnepuMeHTaIBHBIX 3324 06.05 bubnnoreka [JOK
o TeMe "A30TcoiepKalue ' https://m.edsoo.ru/8e3c02d1
OPraHUYEeCKHE COCTUHEHUS "

95 [IpaxkTuueckas padora Ne 5. 07.05 bubnuorexa [IOK

Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/bde3fdf6
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o Teme "Pacro3HaBaHue
OpraHUYECKUX COCTMHECHUM"
OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN

bu6mmoreka [IOK

% U METOJIbI UX CHHTE3a — 12.05 https://m.edsoo.ru/ce561bc7
TIOJTMIMEPH3AIHSI U TIOJTHKOHICHCAIHSI

97 IImacTtmaccel. YTuauzanus u 13.05 bu6mmoreka [IOK
nepepaboTKa IIacTUKA ' https://m.edsoo.ru/7aa63ebd

98 [Ipomexyrounas arrecranusi. 14.05 bubmmorexa [IOK
KonrpoasHas pabora. ' https://m.edsoo.ru/82242e0f

99 DnacToMepbl: HaTypaJIbHbBIN 19.05 bubnuoreka [IOK
CHHTETHYECKUE Kayuyku. Pe3una ' https://m.edso0.ru/246103ec
BosokHa: HaTypalibHbIe,

100 HCKYCCTBEHHbIE, CHHTETUYECKHE. 20.05 bubnnorexa [HOK
[ToauMeps! CrenUanbHOTO ' https://m.edso0.ru/5963a601
Ha3HAYCHUS
[IpakTrueckas padora Ne 6.

101 Pemenue skcniepuMeHTaIBHBIX 33724 21.05 bubnmnoreka [JOK
1o Teme "Pacno3HaBaHue MIacTMAacce ' https://m.edsoo.ru/3aebd77a
Y BOJIOKOH"

O06o00611eHNe U CUCTEeMAaTU3ALUS

102 M3Y4YEHHOT0 MaTepuaia 1o TeMe 26.05 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHBIE ' https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

11 KJIACC

Ne Tema ypoka KosmyecTBo yacos Jlata DaexkTpoHHbIE NPPOBBIE

n/m Konrpoabueie  IlpakTuueckue  M3YUeHHMsl  o0pasoBaTejbHbIe
pecypchl

1 Atom. CocTaB aTOMHBIX SIIED. 04.09 bubmuorexa [JOK
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XuMudeckuil 31eMeHT. M30Tonbl

https://m.edsoo.ru/59c112ee

2 CtpoeHue 3JIeKTPOHHBIX 000J10UeK 04.09 bubmuorexa [IOK
ATOMOB, KBAHTOBEIE YHCJIa ' https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHuecKux 06.09 bubmmoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-3;1eMenHThI) ' https://m.edso0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 11.09 bubmuorexa [IOK
aTOMHBIM OpOUTAIISIM ' https://m.edsoo.ru/f5f750fe
5 Tromon neaon oot 11.09 bubmmorexa LIOK
" ' https://m.edsoo0.ru/8149e846
BO30YXJIEHHOM COCTOSTHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 13.09 bubnnorexa [JOK
DIEKTPOOTPUIIATEIHHOCTD ' https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrema Bubmiorexa LIOK
7 XUMHYECKHX 3eMeHToB J1. 1. } 18.09 https://m.edso0.ru/16957¢01
MemnpeneeBa, CBsI3b C COBPEMEHHOU
TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH M3MEHEHUS
g | e i ooy i LOK
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIIECTB MO TPYIIaM U
Tepuo1am
9 Cucremaruzamus 1 00001eHne 20.09 bu6mmoteka IIOK
3HaHUI 110 TeMe ' https://m.edsoo.ru/8fad2942
Bubsl xumMuueckou CBSI3H.
10 yoiﬁiﬁiﬁiff&?; B]giﬁgpo;maﬂ 25.09 bubmorexa HOK
' ' https://m.edsoo.ru/5a8072af
CBA3b. MEXMOJIEKYIISIpHBIE
B3aMMOJICHCTBHS
BaneHTHOCTb 1 BaJIeHTHBIE
11 BO3MOKHOCTH aTOMOB. CBsI3b 25.09 bubmmorexa HOK

JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C

https://m.edsoo.ru/3d2ca093
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HUX TCOMCTPUUYCCKHUM CTPOCHHUEM

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX

bu6nmmoreka [IOK

12 COC/IMHCHIAX: COCTAB 1 21.09 https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOeKyIspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUS. THIib 02.10 Bu6muoteka [JOK
KPUCTATHIECKUX PEIICTOK U ' https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
14 EE?;Z?&Z??J? o omton 02.10 bubmorexa [IOK
' https://m.edsoo.ru/da2c70e4
pacTBopax
15 fiﬁiﬁﬁﬁﬁiﬁ? D aCTBOpHMOCTY. 04.10 bubmmorexa [IOK
’ ' ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObl BEIpOKECHHS KOHIIEHTPAIIH 09.10 bu6nmorexa LIOK
pacTBOpOB ' https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM
17 MOHATHH "MaccoBas JOJII 09.10 bubnmorexa LIOK
pacTBOpEHHOIO BeliecTBa', ' https://m.edsoo.ru/785e0ab4
"MoJsipHasi KOHUEHTparus'"
18 Knaccugukanus 1 HOMEHKIaTypa 11.10 bubmuoreka [IOK
HEOPraHUYeCKUX BEIECTB ' https://m.edsoo.ru/bf9e108d
19 Cucremaruzamus 1 00001eHne 16.10 bu6mmoteka IIOK
3HAHHH 110 TeMe ' https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota mo Temam
"Crpoenue atoma. [lepuoanueckuii
20 3akoH U [lepuonnueckas cucrema 16.10 bubnmnoreka [JOK
XUMHYeckux 3aementos 1. U. ' https://m.edsoo.ru/70a60aa4
Menpaeneesa", "CrpoeHue BeniecTna.
MHuoroob6pasue BemiecTs"
21 Krnaccudukanus XumMuueckux 18.10 bu6nunorexa LIOK

peaKkuuii B HEOPraHUYECKOU U

https://m.eds00.ru/6335cdd2
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OpraHNYeCKOM XUMHH. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS YHEPTUU
MIPU XUMHYECKUX PEAKIUSIX

TemoBbie 3P HEKTH XUMUYECKUX

N bubnuorexa [IOK
22 peaknuii. TepMoxuMU4eCcKre 23.10 hitps://m.edsoo.ru/d1db86da
YpaBHCHHUS
2 | emarrecsms ot 23.10 bubmmorexa LIOK
pearhi ' https://m.edso0.ru/87b13954
TEPMOXUMHUYCCKIM YPABHCHHSIM
CKOpOCTh XHMHUYECKOH peakinu, eé
24 3aBUCUMOCTD OT Pa3JIMYHBIX 25.10
¢dakropoB. Katanus u karaan3aTopsl
o5 I'oMoreHHbIC U TEeTEPOreHHBIC 06.11
peakuuu
26 Hﬁiﬁﬁﬁiﬁ?ﬁfnﬁiﬁi gaéggofﬁi 06.11 bubsmorexa [IOK
. " ' https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYIECKOU PEAKITUI
7 OO6parumbie 1 HEOOpaTUMBbIE 08.11 bubmuoreka [IOK
peakuuy. XMMHUYECKOe paBHOBECHE ' https://m.edsoo0.ru/30952f9b
ITpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nuyHbIX GaKTOPOB Ha 13.11 bubmmnoreka HOK
MOJIOKEHHE XUMUYECKOTO ' https://m.edsoo.ru/3bf34el7
paBHOBecHs"
SRR ——— 1311 BuOmorera LIOK
P - ' https://m.edsoo.ru/5f766bdf
Crenedp IUcCONHUanuu
30| sopmes pacrmonen, Bexoarit 15.11 Bubmmorexa OK
A P POB. BOAIOPOA ' https://m.edso0.ru/3966ca89
nokazatenb (pH) pactBopa
31 I'mpaponns coneit. Peakiuu, 20.11 bu6nunorexa LIOK

MPOTEKAIOIINE B PACTBOPAX

https://m.edso0.ru/09d5a9bd
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OJICKTPOJIHUTOB

[IpakTrueckas padota Ne 3 o Teme

" bu6nmmoreka [IOK
32 Xumuueckue PeaKLII/II/I B pacTBOpax 20.11 hitps://m.edsoo.ru/2e3daeh0
ANEKTPOJIUTOB
| S oo iy Do LOK
' https://m.edso0.ru/56226060
BOCCTaHOBUTEIH
34 Mertoa 37eKTpOHHOTO (3JIEKTOHHO- 2711 bubmuorexa [IOK
HOHHOT0) OajaHca ' https://m.edsoo.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB 2711 bubmmoreka [JOK
BEIECTB ' https://m.edsoo.ru/93fb97d2
bubnunoreka LIOK
36 Pemenwuie 3a1a4 pa3muIHbIX TUIIOB 29.11 hitps://m.eds00.ru/5a859d16
bubmuoreka [{OK
37 Pemenue 3amay pa3aMvHbBIX THIIOB 04.12 hitps://m.edso0o.ru/5afa265d
3| canant o eme oo 04.12 brbmmorexa LIOK
" ' https://m.edsoo.ru/c161eb85
peaknuu
[TonoxeHne HeMETaIOB B
IIepunonnueckoii cucreme
39 XUMHUYECKUX emeHToB /], U. 06.12 bubmuoreka [JOK
MeHeneeBa 1 0COOCHHOCTH ' https://m.edsoo.ru/a8a0a930
CTpOCHHUS X aTOMOB. Du3nueckue
CBOMCTBa HEMETAIJIOB
40 KonrtponsHas pabota no reme 11.12 bubmuoteka [IOK
"XumMudeckue peakiuu" ' https://m.edsoo.ru/8ca2dcad
s mpepe neropota, cepm, docpops 111 Bubmotera LIOK
’ ’ ' https://m.edsoo.ru/ef92c91c
U YIIepo/ia)
42 Bonopona: nonydyenue, pusndeckue u 13.12 bubmuoteka [IOK
XUMHAYECKHe CBOWCTBA. [ HapHIbI ' https://m.edsoo0.ru/0aa8f613
43 ["asioreHsl: HAX0XIEHUE B IPUPOJIE, 18.12 bubnuotexa [JOK
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CrocoObI MoJydeHus, pu3nyeckue u
XMMHYECKHE CBOMCTBA

lManorenoBonoponasl. Baxxnenmue

https://m.edso0.ru/4e223795

bubnunoreka LIOK

44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUS 18.12 hitps://m.eds0o.ru/6h3255e6
raJOr¢HOB
JlabopaTopHblie u IPOMBIIIIICHHBIC
45 CIOCOOBI MOJTYYCHHUSI TaJIOTEHOB. 20.12 bubmuorexa [JOK
[TpuMeHeHre TaloreHOB 1 UX ' https://m.edsoo.ru/6971aca4
COETUHEHUN
15 memepmmenmantt st o rowe. 1001 | BubmorexaLIOK
N P " A ' https://m.edsoo.ru/8b26fecd
I'anorensl
Kucnopon: nabopatopHsie 1
47 EEEMBEII{IEEHEZ;Z@EZ?; 2512 bubmmorexa [IOK
1 ’ . ' https://m.edsoo.ru/c8abc36a
XUMHYEeCKHe cBoicTBa. O30H.
[IpuMeHeHne KuciIopoia u 030Ha
bu6mmoteka IIOK
48 OKCHIIBI 1 IIEPOKCHIEI 25.12 https://m.edso0.ru/5¢8816a0
bu6nmorexa LIOK
49 Pemrenue 3aiay pa3nuyHbIX TUIIOB 27.12 hitps://m.edsoo.ru/2b6d8b4b
50 S;g;g;f:;ﬂegzi r(g)I/II/ISI:/I?{I([?eC’KI/Ie u 15.01 bubmmorexa [IOK
yHem, ' https://m.edsoo.ru/46afael6
XUMHUYCCKHE CBOMCTBA
bubmmoteka IIOK
>l Ceposonopon, cysbhuat 1501 https://m.edso0.ru/7¢875999
2 copur Ocosemocnn croters cepol 1701 | Bubmorera IOK
’ ' https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTuueckas padora Ne 5. Pemenue Butmiorexa [[OK
53 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME 22.01

"Cepa u e€ coenuaeHUs"

https://m.edsoo.ru/0afb05e4
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A30T: HaXOX/ICHUE B IPUPOJIE,
CTIOCOOBI OTYYEHHUs, PU3NIECKUE U

bubnunorexa LIOK

o4 XUMHYECKHE CBOMCTBA. AMMHUAK, 22.01 https://m.edsoo.ru/badd2255
HUTPHUIBI
K

55 mora, Ocobermiocrn ceoficrs 24.01 bubmmorexa LIOK

" ' https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 IIpuMeHeHue a301a U ero 2901 Bu6mumoteka [JOK
COeIMHEHUI. A30THBIC yIOOpEHHUs ' https://m.edso0.ru/129f5059
docdop: HaAXOKICHUE B IPUPO/IE,

57 CHIOCOOBI TTOy4YeHUS, PU3NICCKUE U 2901 bubmmoreka [JOK
XUMHYeCKHe cBoiicTBa. Dochuasl u ' https://m.edso0.ru/9a6h43ec
bochun

58 g(l)((fggmc((i))og qli(zsa’yle kucioTel. Conu 31.01 bubmorexa HOK

peoieprart ' ' https://m.edsoo.ru/c7a2d429
(hochopHOIi KHCTOTHI
9 coemmenit Gocpopntie os0p  Bubmorera LIOK
A ' P ' https://m.edso0.ru/a218070a
ynoopeHus
ITpakTruyeckas pabora Ne 6. Pemenue Bubmmotexa LOK

60 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 05.02 )

" " https://m.edsoo.ru/8175ac3f
A30T 1 Qochop 1 ux coenuHeHUs
Yrnepos: HaxoXJIeHUE B IPUPOJIE,

61 AJJIOTPOTIHBIE MOAU(PUKALINN; 07.02 bubmmnoreka HOK
¢bu3nUecKre 1 XUMUYECKHE ' https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHUE

62 OI;‘;HJE ygﬁe\l/))oﬂa((:gf’,g;; II/I;CHOTa u 12.02 bubmorexa HOK
Y IePORaliv), vt ' https://m.eds00.ru/dba58adf
e€ conm

but6mmoreka [IOK
63 Pemrenue 3aiay pa3nuyHbIX TUIIOB 12.02 https://m.eds00.ru/6029b609
64 Kpemuwnii: HaxoxaeHHEe B IPUPOJE, 14.02 bubnuotexa [JOK
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CrocoObI MoJydeHus, pu3nyeckue u
XMMHYECKHUE CBOMCTBA

Oxcun kpemuusi(1V), kpeMHueBas

https://m.edso0.ru/143558ab

bubnunorexa LIOK

65 KHUCJIOTA, CUJIMKATHI 19.02 https://m.edsoo.ru/3170e7b1
[IpumeneHne KpeMHUS U €ro bubmuorexa [JOK
66 coegunenuii. CTekno, ero 19.02 https://m.edso0.ru/393cdacO
MOJIyYCHHE, BH/IbI CTCKIIA https://m.edsoo.ru/5823cefb
67 Pemrenue 3a1ay pa3nuvHbIX TUIIOB 21.02 bubmaorexa LIOK
https://m.edsoo0.ru/b624f801
68 Cucremaru3anus U 0000IICHIE 26.02 bubnnorexa [{OK
3HaHuii mo reme "Hemeramisr" ' https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme 26.02 Bu6moteka [JOK
"HemeTasmisr" ' https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHOMN 28.02 bubnnorexa [JOK
paboThI, KOPPEKIHUS OMINOOK ' https://m.edsoo.ru/2b7e9510
[Tonoxenne MeTaJIIOB B
[Tepuoanueckoii cucteme
71 XAMHYECKHUX JJIECMEHTOB. 05.03 bubmmoteka IIOK
OCOOEHHOCTH CTPOCHUS ' https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIOB
72 weraon Momenene weranion » 0503 bubmorera LIOK
' ' https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CnnaBsl MetauioB. Kopposust 07.03 bubnnorexa [JOK
METaJJIOB ' https://m.edsoo0.ru/42b872e3
74 Pemrenue 3aiay pa3nuyHbIX TUIIOB 12.03 Egg;?ﬁ;é;ii.orﬁ/es 4e37b6
DIEeKTPOXUMUYECKUN P Enbmorexa [IOK
75 HanpspKeHud MeTamoB. O01ue 12.03 hitps:/m.e dsg).ru 194eb3773
CIIOCOOBI TOTYYCHUSI METAIITIOB
76 OO6m1ast XxapakTepruCTUKa METAIIIIOB 14.03 bubnuotexa [JOK
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|A-rpynmsl [Tepuoandeckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB.
Harpuii u xanuii: nosydyeHue,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA, MPUMEHEHHE IPOCTHIX
BEILIECTB U UX COCAMHEHUMN

OO01mas xapakTepucTHKa METaIIOB

IHA-rpynms! [Tepuoanueckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB.

https://m.edsoo.ru/e12c26b3

bubnunoreka LIOK

77 Marnuii 1 KaJabIyii: MoJdy4eHue, 19.03 hitps://m.eds0o.ru/7c3e49c0
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEMISCTB ¥ UX COSTMHECHUH

78 JKEcTKoCTh BOJBI U CIIOCOOKI €€ 1903 bubnunoreka LIOK
yCTpaHEeHUs ' https://m.edsoo.ru/c74bfae9

’ ' https://m.edsoo.ru/0e79b266

MIPUMCHCHHE
AmMdoTepHbIe CBOICTBA OKCHIA U

80 TUAPOKCHIA AJIFOMUHUS, 26.03 bu6nmorexa LIOK
THIPOKCOKOMIUICKCHI aTFOMHHUS, UX ' https://m.edso0.ru/5d12d318
MIPUMEHEHNE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB 26.03

82 iﬁ??&ﬁ:ﬁﬁig - rlff ot 28.03 bubmorexa LOK
N p g " ' https://m.edsoo.ru/27a4af43

MeTaJibl TJIaBHBIX TTOATPYIIT

OO01mmas XxapakTepucTHKa METaNIOB

83 no6ouHbIX noarpymn (b-rpymm) 09.04 bubmuorexa [IOK
[Meproanveckoii CHCTEMBI ' https://m.edso0.ru/610d7431
XAMHYECKHUX DJIEMEHTOB
dusnueckre 1 XUMUYECKHE CBOMCTBA

84 XpoMa | €ro COCTMHEHUH, UX 09.04 bubmorexa LJOK

IMPUMCHCHUC

https://m.edsoo0.ru/9911bef3
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Baxueriue coeMHEeHUs Maprasiia.

bu6nmoreka [IOK

85 Hepmarrarar K, ero 11.04 https://m.edso0.ru/039d69c8
OKHCJIUTEhHBIC CBOWCTBA
du3nYeCKUe U XMMUYECKUE CBOMCTBA

86 JKelle3a M €ro COCAUHCHUM. 16.04 bubnunorexa LIOK
[Tony4yeHne U MPUMEHEHHUE CILIABOB ' https://m.edsoo.ru/1b7f8741
xKenesa
dusnveckue u XI/IMI/ILIECKI/IG CBOICTBA Bu6morexa 1[OK

87 MEH 1 € COCTHHCHMH, UX 16.04 https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
du3nvecKrue U XUMHUYECKUE CBOMCTBA

88 IIMHKA ¥ €r0 COSIUHEHUH, UX 18.04 bu6nmorexa LIOK
npUMeHeHHe. [ HIPOKCOKOMIUIEKCHI ' https://m.edsoo.ru/b1f2beal
IIMHKA
[TpakTrueckas padota Ne 8. Permenue

89 IKCIIEPUMEHTAILHBIX 33724 110 TeMe 23.04 EH@I_HOTeKa LOK
N N ttps://m.edsoo.ru/a6e352ea

MeTaiibsl TOOOYHBIX MOATPYIII

90 Pemenwue 3a1a4 pa3TuIHBIX THIIOB 23.04 Eﬁg;ﬁ;ﬁ?;igﬁﬁla%% 483

S wspenoro satepiana o rove 2504~ Bubmorera LIOK
" " ' https://m.edsoo.ru/e91fe975

Metanst

92 KonrtponsHas pabota no reme 30.04 bubmuoreka [IOK
"Merasuibr" ' https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN 07.05 bubmmnoreka HOK
paboThI, KOPPEKIIHS OUINOOK ' https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN

94 YCTOMYHMBOTO pa3BUTHUSA 30.04 bu6muoreka [JOK
yenoBeyecTBa. [[oHATHE O HAYYHBIX ' https://m.edsoo.ru/080fe1f0
MEeTOJaX UCCIIEOBaHUS BEIIECTB

95 Hayunble puHIUIIBI OpraHU3aluu 07.05 bubmuoteka [IOK

XUMHYECKOT'O IMTPOMU3BOJCTBA.

https://m.edsoo.ru/2e45a44f
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[IpomblieHHbIE CTIOCOOBI
MOJTYYEHUS] BAKHEUIITUX BEIIECTB

XUMHUYECKOE 3arpsAI3HEHUE

bubnunoreka LIOK

% OKPYIKAIOIICH CPE/IbT 1 €ro 1 14.05 https://m.edsoo.ru/9f11bf51
IMOCICACTBUS
97 XuUMUS U 310pOBbE YEIOBEKA. 1 14.05 bubnunoreka LIOK
JlekapCTBEHHBIE CPEICTBA ' https://m.edsoo.ru/a6552721
98 [IpoMexyTouHast aTTecTamus. 1 16.05 bubmuorexa [IOK
KonrpoupHas padoTa. ' https://m.edsoo.ru/1f7b5bd2
00 | cteonmmmn hiﬁ:&?m ’ 1 21.05 bubmmorexa [OK
' https://m.edsoo.ru/da42d5a9
0e30ImacHOCTH
Kocmernueckue u mapdromMepHbie Buborexa LIOK
100 cpenctBa. beiroBast xumusi Xumus B 1 21.05 hitps://m.eds00.ru/61669003
CTPOUTEILCTBE.
Baxneiiime cTpouTeNbHBIE U
KOHCTPYKIIMOHHBIC
101 MaTe?I/IaJ'IBI.XI/IMI/IH B CEJILCKOM 1 23.05 E{:g:ﬁ;ﬁ;ﬁiiﬂﬁlf 4395874
xo3siicTBe. OpraHuyeckue u
MUHEpaIbHbIE YI00peHus
102 Cucremaru3anus u 0000IICHIE 1 bubmuoreka [IOK
3HAHUHU 110 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






