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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpaMma 1o XuMuu Ha YpOBHE CpEAHET0 00IIero oopazoBaHus papaboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3yiabTaTaM  OCBOeHHUs  (efepaibHOM  0Opa3zoBaTeIbHON
nporpammel  cpenHero obmero oopazoanuss(P@OIl COO), npencrasienHsix B DenepalibHOM
rocyJapcTBEHHOM oOpa3oBaTtenbHoM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, U OCHOBHBIX MOJIOXKEHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit denepanun Ha nepuon ao 2025 roga» (Pacnopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsLT Ha YpOBHE YIIYONEHHOTO HU3yUeHHs] 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBUSX JIU(HEpEeHIIMPOBAHHOTO, MPOQMIBHOTO OO0yYeHUs, NPHU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HMOJIrOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXKe A MPOAOJDKEHHS OOYy4eHUs B OpraHu3anusax NpodecCHOHAIBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMHS ABJISIETCS OJJHOW U3 MPUOPUTETHBIX JUCLUILIUH.

B mporpamme mo XxuMMM Ha3HaueHUEe HpeaMera «XHMUA» IOJIydaeT HOApOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LI€JIeH, COZIep KaHus, Pe3yJIbTaTOB 00y4eHUs! U TpeOOBaHUI K YPOBHIO
NOJATOTOBKU BBIMYCKHUKOB. CBHUAETEILCTBOM TOMY SIBIISIFOTCS CJEIYIOLIME BBINOIHIEMbIE
IpOrpamMMoil o XUuMHM QyHKIHU:

UHPOPMALIMOHHO-METOIMYECKAsl,  peaju3alus  KOTOpoil  oOecreuyumBaeT  MOJy4YCHHE
IpPECTaBICHUs O LIesAX, COAEp)KaHUM, oOmel cTpareruu oOydeHHs, BOCHUTAHUS U Pa3BUTUSA
00yyarouuxcs CpeACTBAMHU MIPEIMETA, U3y4YaEMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;
OpraHU3allMOHHO-TUIAHUPYIOIAsl, KOTOpas IHpedycMaTpuUBaeT OIpelesieHHue: PUHIUIIOB
CTPYKTYPUPOBAHHUS M NIOCIIEI0BATEIBHOCTH U3YUEHHsI yUEOHOro Marepualia, KOJIMUYEeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAO0B K (POPMHUPOBAHMIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLEHKH 0Opa30oBaTeNbHbIX JOCTHKEHHM OO0yJaromMxcs B pamMKax HTOrOBOMN
aTTecTanuu B GopMe €MHOTO roCcy1apCTBEHHOI0 IK3aMeHa M0 XUMHUH.

[Tporpamma jyist yriryGE€HHOTO U3YYECHHS XUMUH:
yCTaHaBJIMBaeT MHBAPUAHTHOE MPEIMETHOE COAep KaHue, 00s3aTeIbHOE ISl U3yYEHUS B paMKax
OTJIENbHBIX MPOPHIIEH, IPEeyCMaTPUBAET pacpeIeIeHHE U CTPYKTYPUPOBAHUE €0 MO Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca,

Ta€T MpPUMEpPHOE paclpelesieHne Yy4yeOHOro BPEMEHM, PEKOMEHIYEeMOIo Hjsi H3y4YeHus
OTJIENIbHBIX TEM;

npeiaraeT IpUMEpHYIO MOCIEe10BaTEIbHOCTh U3yUEHUsl yueOHOro MaTepuaa ¢ yuéToM JIOTUKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 MHTEpIpeTalrio Leded M 3ajady M3ydeHHs IpeaMera Ha yriayOiaéHHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CpelHero oOIero odpa3zoBaHMA,
COJIEp)KaTeIbHON  XapaKTEepUCTUKHU  IUIAHUPYEMBIX  pe3ylbTaTOB  OCBOEHHS  OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl CpeIHEro 001ero o0pa3oBaHus (JMUHOCTHBIX, METANPEIMETHBIX,
MpPEeIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENIbHBIX JEeUCTBUI
00y4aroIerocs 1o OCBOCHUIO COJEPKAHUS IpeaMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMAM B TMporpaMMe IO XHMHH IPEAyCMOTpeHa
IPEEMCTBEHHOCTh € OOyuYe€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0imero oOpa3oBaHus. 3a
mpefeiaMd  YCTAaHOBJICHHOM —TPOTpaMMONl MO XWMHH  00s3aTeNbHOM  (MHBApHUAHTHOM )
COCTaBJISAIONIECH cofiep kaHusl yueOHOro mpeaMera «XUMHUs» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa ero
BapHaTUBHON COCTABJIAIONIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUU C HAIIPAaBJIEHUEM
KOHKPETHOT0 pOoduIIsi 00ydeHHUs.



B coorBerctBuM ¢ koHuentyainbHbiMU mnonoxeHusmMu PI'OC COO o Ha3HaueHUU
peaMeToB 0a30BOT0 M yriay0aEHHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUIeHHS Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUsl XUMHs HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HalpaBJIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJYyYEHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIUIUIMH B By3aX U OpraHu3alusx cpeaHero npodeccnoHalibHOro oOpa3oBanus. B 3Tol cBs3u
U3Y4YEHUE TIIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yrayOleHne TEOpPeTUYECKON U MPaKTUYECKOW TMOATOTOBKM OOYYaroIIMXCs, BBIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO IMOIydeHUs
XUMHUYECKOro 00pa3oBaHUs B OpraHu3alusax rnpodeccuoHanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K TUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHEro OOIIer0 OO0pa30BaHUSA W3YYEHUE IpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKK€ HA PEIICHUE 3a/1a4 BOCIUTAHUS U COLIMATIBLHOTO Pa3BUTHUSI 00yJarOIIUXCS,
Ha GOPMUPOBAHUE Yy HUX OOIIEUHTENIEKTYAIbHBIX YMEHUI, YMEHUN palliOHATU3AIH Y4eOHOTO
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBnsromuMu  nipeamera «XUMHAS» Ha yPOBHE YIITYOJNEHHOTO HW3YYEHUS SBISIFOTCS
yrayOnénnele Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumus». [Ipu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJEpPKAHUS ITHX KYpCOB B
mporpaMMe Mo XUMHHU 32 OCHOBY MpuHATH nojoxeHuss GI'OC COO o paznuuusx 6a30BOro u
yriayO0nEHHOIO YpPOBHEHW U3YUEHUS PEAMETA.

OcHoBy coaepxkanusi KypcoB «Opranuueckass xumusi» u «OOmas um HeopraHUYecKas
XUMUS» COCTABJIAET COBOKYIHOCTb MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCSAIIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HUs IMpeAMeTa. JTa CHUCTeMa 3HAaHUU MOIydaeT OmpelelEHHOE TEOPEeTUUYECKOoe
JIOTIOJTHEHWE, ~ TO3BOJISIIOIEE  OCO3HAHHO  OCBOWTH  CYIIECTBEHHO  Oonmpmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriyOI€HHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXXHOCTh 3HAYMTEJIBHOIO YBEIMYEHUs 00bEMA 3HAHUW O XHMHUYECKHUX DJJIEMEHTaxX U
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBAEMbIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoauuecKkoro 3akKoHa U
[lepuoanueckoit  cucCTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b 0OBACHIETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu €€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKHA 3pEHUs] MeXaHU3MOB €€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOJIHSAETCS
(GbopMUpPOBaHKEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCAX U AEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIECTB. B Kypce OpraHMYeckod XMMHMM IPU PACCMOTPEHHUU pPEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzenseTcss oco0oe BHUMAaHKUE BONPOcaM 00 3JIEKTPOHHBIX 3(dexTax,
0 B3aMMHOM BIIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX Peaklui.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp’KaHUE KYypCOB XUMHUH YriayOJEHHOIO YPOBHSA
U3y4eHHs Ui KJIacCOB OIpenesn€éHHOro mnpoduis (raaBHBIM 00pa3oM Ha MX CTPYKTYpy U
XapakTep JONOJHEHUH K o01el crucreMe NpeIMEeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TMpeAMeTa s KJIacCOB XHMHUKO-(PH3UUECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOImeld XUMUU.
[Ipy m3ydeHun mnpeaMeTa B JaHHOM Cilydae akleHT OyaeT chelaH Ha OOLIHOCTh METO/I0B
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HMKE: aTOMHO-MOJIEKYJISIpHAsl TEOpuUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MacChl M HSHEPrHM, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOIN3a, PEACTABIECHUS O CTPOSHUH BEILIECTB U IPYTOE.

B T0 e Bpems B conepkaHUM MpeaAMeTa il KJIACCOB XUMHUKO-OHMOJIOTMYECKOT0 MPOodus
OoJbIINI yACTbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJAT, K MpPUMEpPY, TaKue CTPYKTYpHbIE



KOMIIOHEHTHI, KaK JMIH/bI, OCTKU, YTJIEBOMABI, HYKJICUHOBBIE KUCIOTHI U npyrue. [Ipu stom
3HAHHS O COCTAaBE€ M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHHS CYIIIHOCTH MPOIECCOB (DOTOCHHTE3a, IbIXaHHsI, TUILEBAPECHUSI.

B mnnane ¢opmMupoBaHus OCHOB HaydyHOTO MHPOBO33pPEHUS, OCBOCHHUS OOIICHAYUHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Y4YEHUE MpeaMeTa
«XUMHUS» Ha yrayOnEHHOM ypOBHE OCHOBAaHO
Ha MEXIMPEAMETHBIX CBA3SX C y4eOHBIMH TpEAMETaMH, BXOISIIMMH B COCTaB IMPEIMETHBIX
obnacreii «EcTtecTBeHHO-Hay4YHBIE TpeAMETHI», «Marematuka u HHpopMaTtuka» u «Pycckuit
SI3BIK U IUTEPATYpay.

[Tpu uzyueHum ydeOHOro mpenmera «XHUMHUS» Ha YrIIyOJIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO U cpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMUPOBAHME OCHOB HAyKM XHUMHHM KakK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUYECKOW JEATENbHOCTH 4eJIOBEKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyNbTyphl. Perienue 3Toi 3aaauu Ha yriayOiaEHHOM YPOBHE H3yueHUSs
npeMeTa MPEANoJIaraeT peain3ario TaKuX IeeH, Kak:
dbopMupoBaHHE NPEICTABICHUN: O MaTepHAIbHOM €IWHCTBE MHpa, 3aKOHOMEPHOCTAX H
MIO3HABAEMOCTH SBJICHUH TPUPOJABI, O MECTE XUMHH B CHUCTEME ECTECTBEHHBIX HAyK H €&
BeJylieil poiu B 00eCleueHUH YCTOWYMBOTO PAa3BUTHS 4YEJIOBEUECTBA: B PEIICHUU HpobdiieM
HKOJIOTHYECKOM, IJHEPTeTHUECKON M MUIIEBON OE30MAaCHOCTH, B PAa3BUTHH MEIUIUHBI, CO3AaHUU
HOBBIX MAaTepUalOB, HOBBIX HCTOYHHUKOB OJHEPrHMH, B OOECIECUECHUU PALHUOHAIBHOTO
IPUPOONOIB30BAHUSA, B JOPMHUPOBAHUU MUPOBO33PEHHS U OOIIEH KYJIbTYPHI YEIIOBEKA, & TAKXKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Ccpesie;

OCBOCHHME CHCTEMBI 3HAaHUH, JEKAIIUX B OCHOBE XHMHUYECKOW COCTABIIAIONIEH €CTeCTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MMOHATHI, 3aKOHOB M TEOPUN XMMHH, COBPEMEHHBIX
NPEICTaBICHUN O CTPOSHUH BEIIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HAJMOJIEKYJISIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX MPOTEKaHHS
XUMHYECKHX PEAKIMH, 0 XUMHYECKOM PAaBHOBECHH, PAaCTBOpPAaX M IHMCIEPCHBIX CHUCTEMax, 00
00IIMX HAYYHBIX MPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dopmupoBaHHe y OO0YYarOIIUXCS OCO3HAHHOTO ITOHMMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHUX 3HAHUH Ui OOBSICHEHHs KIIOYEBBIX HJIEH U MPOOJIEeM COBPEMEHHON XUMUH, AJIS
OOBSICHEHUS! W TIPOTHO3MPOBAHUS SBJICHHWH, WMEIOIIMX E€CTECTBEHHO-HAYYHYIO MPHPOLIY;
TPaMOTHOTO pelIeHUsI MPoOIeM, CBI3aHHBIX C XHUMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIUI  DKOJIOTUYECKON ©O€30MacHOCTH IOCIEACTBUN OBITOBOM M  MPOM3BOACTBEHHOMN
NeSITeIbHOCTH YelIOBeKa, CBA3AHHOM € XMMHUYECKMM IPOU3BOACTBOM, HCIOJIb30BAHUEM H
nepepadoTKOM BEIIECTB;

yrayOieHne MpeICTaBICHU 0 HaAyYHBIX METOJIaX MO3HaHUs, HEOOXOAUMBIX sl MPHOOPETEeHUs
YMEHUH OPHEHTHUPOBATHCS B MUPE BEHIECTB M OOBSICHEHUS XUMHUYECKUX SBICHHN, MMEFOIINX
MECTO B IIPUPO/IE, B TPAKTUYECKOHN EATEIBHOCTH U ITOBCETHEBHOM JKNU3HU.

B mnmane peammzanuy TepBOOYEPENHBIX BOCIUTATEIBHBIX M Pa3BUBAIONIMX (DYHKIHNA
LIEJIOCTHOM CHCTEMBI CpeJHero oO0Iero odpa3oBaHUs MPHU M3YYEHUHU IpeaMmera «XUMHs» Ha
yrIyOJIEHHOM YpOBHE 0COOYIO aKTyaJbHOCTh TPHOOPETAIOT TAaKKUE LIETTH U 33]]a4H, KaK:
BOCIIUTaHHE YOEXKIEHHOCTH B IO3HABAEMOCTU SBJICHMHA TNPHPOJBI, YBaXKEHUS K IpOLEcCy
TBOpYECTBA B 00JACTH TEOPETHUECKUX M MPHUKIIAJIHBIX HCCICIOBAHUN B XUMHH, (popMUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
pa3BUTHE MOTHBAIMM K OOYYEHHI0O W TIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TIO3HABATEIFHBIX HWHTEPECOB, WHTEIUIEKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (OpMUPOBaHME y HUX CO3HATEIBHOIO OTHOLIEHHS K €aMOOOpa3oBaHUIO H
HENpPEepPHIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOM Mpo¢eCcCHOHaIbHOW M OOIIeCTBEHHOMN
NeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 370POBOM
o0pase K13HH;



(dbopMUpOBaHNE YMEHHIA U HABBIKOB Pa3yMHOTO MPUPOIOTOIH30BAHUS, PA3BUTHE IKOJIOTHYECKON
KYJIbTYpBbI, IPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOIE3HOM SKOJIOTMUECKOM 1eATeIbHOCTH.
OO0miee 4YKCIIO YacoB, NPEAYCMOTPEHHBIX JUIsi M3YYEHHS XUMHUU Ha YIIIYOJICHHOM YPOBHE
cpennero obmero oOpaszoBanwus, coctaBiseT 204 ygacoB: B 10 kmacce — 102 gaca (3 vaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B He1eII0).

COJAEP/KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAaUeHUWE OPraHUYECKOW XHMMHH, TPEACTABICHHE O MHOTroo0pa3uu
OpPraHMYECKUX COCIUHCHUM.

ONEKTPOHHOE CTPOECHHE aToMa YIJEpoAa: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIepoAd. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tumbl THOpUAM3aMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHUsA aTOMHBIX OpOUTAJIeH, G- U
n-cBsi3u. OnuHapHas, ABOMHAs M TpoiiHas cBs3b. CrnocoObl paspbiBa CBsi3ed B MoOJIEKylax
opranuyeckux peuecTs. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U JIeKTpodue.

Teopust cTpoeHus opraHuyeckux coeauHeHuil A.M. byrnepoBa u  coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHHUSI OPTraHUYECKUX COEAUHEHUM.
MonekynsipHple u CTPYKTypHBbIE (Gopmynbl. CTpyKTypHBIE (OPMYIBI pPa3IHUYHBIX BHIOB:
pa3BEépHyTas, COKpalll€éHHas, ckeneTHas. M3omepusa. Buasl wu3oMepumu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpPraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o kmaccudukanuy opranndeckux eniects. [loHsTre o QyHKIMOHATBEHON
rpynne. I'omomnorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OpPraHUYECKUX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NIPEACTaBUTENICH.

OcobeHHocT M Ki1accUpUKAIUs ~ OpraHMYecKux  peakuuid.  OKUCIMTENbHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIMH B OPTaHUYECKON XUMHUU.

OKCIEpUMEHTAJILHBIE METOJbl W3YYECHHs BEIIECTB U WX NPEBPAIEHUN: 03HAKOMIICHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpPraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (IJIaBieHUe, OOyIJIMBaHME W  TOpPEHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonoruyeckuii psi ajikaHoB, oOmias ¢popMmyrina, HOMEHKJIATypa U H30MEPHS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, Sp -THOpUAM3alNs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA AJTKAHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLMHU 3aMELICHMsI, U30MEPU3aLlu, ACTUIPUPOBAHHUS,
HUKIU3aliy, NUpoJIN3a, KpeKuHra, ropeHwus. [IpeacraBnenne o MeXaHHU3ME peaklui
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKJIOT€KCaH ) UKIoaIKaHOB. COcOOBI MOMYYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxkensl. ['oMonornueckuii psji alkeHoB, oOuias popmyia, HOMEHKIATypa. DJIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-l"I/I6pI/IIII/IBaLII/I}I aTOMHBIX opOuTanei
yriepoja, 6- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) uzoMmepus. Ouznueckue
CBOMCTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUM IPUCOEAVHEHMS, 3aMEIICHHUA B O-
MIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMEpHU3auuu W okucieHus. lIpaBmio MapkoBHUKOBA.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOBI MOTYUYEHHUS M IPUMEHEHHE AITKEHOB.




AJKagueHsl. Knaccudukanus aJIKaJuCHOB (comnpsikEHHBIE,
U30JIMPOBAaHHbIE, KyMyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMHUYECKHX
CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. Ilonmnmepusanus conpspKEHHBIX
nueHoB. CriocoObl MOTy4YeHHs U IPUMEHEHUE aJIKa/IieHOB.

Anxunbl. ['oMonOrHyeckuii paa alkuHOB, 00mIas GopMynna, HOMEHKIATYpa U U30MEpHs.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3allMUu U TPUMEpPHU3alluu, OKuciaeHus. KucioTHele CBOICTBa ajJKWHOB,
MMEIOLINX KOHIEBYIO TPOMHYIO CBsA3b. KauecTBEeHHBIE peakiMu Ha TPOHHYIO CBs3b. CriocoObl
MOJIyYEHUS U IPUMEHEHUE alIKUHOB.

ApoMarudecKkue yrieBo1opoabl (apeHsl). ['oMonorudeckuii pssi apeHoB, o01mas Gpopmyia,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OEH307Ia.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro TOMOJIOTOB: PEAKIUU
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOJAOPOIHOM pajauKalle, peakluu MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIOTOB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuzamust  ctupona. CrocoObl  MONyYyeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. [lomytHsie HedTsaHbIe ra3pl. HedTh u e€ mpoucxoxaeHue. KameHHbIi
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaboTKu HePTH: TEepPEeroHKa, KPEKWHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrer nepepaboTku HedTH, UX
[IPUMEHEHNE B IPOMBILIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOJIHBIX YIJIEBOJAOPOJOB. Peakuuu 3aMenieHus
rajioreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIYy, IHAHOTPYIIy, aMuHOrpymmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTtBopa Iménoud. Bsaumopeiictue
JUTaJIOTEHAJIKAHOB C MarHueM W LUHKOM. IIoHATHE 0 METaloOpraHMYecKHX COECIUHEHUSX.
Hcnonp30BaHne TallOT€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEeBpalllEeHUH: U3yuyeHUe
¢u3nueckux  CBOMCTB  yIVIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WIIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJCICTBUE alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJIOPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U PE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YITIEBOJLOPOOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

[IpenensHble OnHOATOMHBbIE cnupThl. CTpoeHHe MOJEKyNn (Ha NpuMepe MeTaHola U
sTaHoisa). ['oMmonorudeckuii psis, odmas Gopmysa, n30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.
@usnyeckue CBOICTBA NPEIECNIBbHBIX OJHOATOMHBIX CHUPTOB. BoAoponaHble CBS3U MEXAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METaHOJa Ha OpraHU3M YelOBeKa.
CriocoObI ostyueHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢hupsl, HOMEHKIAaTypa U u3oMepus. OCOOCHHOCTH (PU3NUECKUX U XUMHUUYECKHUX
CBOMCTB.

MHoroaromMHble CHUPTHl — STHJICHIVIMKOAb MU ThuuepuH. dusnueckne M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIICHUs, B3aUMOJICHCTBHE C OPraHUYECKUMH M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklidsg Ha MHOroaToMHble cnupThl. [IpeacTraBienue o MexaHu3Me




peakiuii HykieohuIbHOTrO 3amenieHus. JlelicTBrue Ha opraHu3M 4yenoBeka. CrocoObl oMydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHne MOJIEKYIIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO S/Ipa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIE
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoMydeHus W NpUMeHeHue (eHona.
®enondpopManbaeruaHas cMoa.

KapOoHunbHBIE COEAMHEHUS — alNbAETHIbl M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0OB M KETOHOB, o0mas ¢opmyina,
M30MeEpPUS M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUJOB M KETOHOB: peakuuu npucoequHeHnsd. OKHCIEHUE albJerujioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyueHHUs U NMPUMEHEHHUE albJerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusnueckue CBONCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIOT. BOTOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJCHHOBAS, IUHOIEBAS, UHONEH08ds KUCAOTEL.  CrocoObl
MOJTyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxunble 3¢upbl. ['omonornyeckuii psn, odmas ¢popmysa, U30MEepHs U HOMEHKIIATYpA.
®u3nuecKue U XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTIOYHOU Cpejie.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKUE CBOMCTBA MKUPOB: TMIPOJIU3 B KUCIOW U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a KaK COJHM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OO6mas xapaktepuctuka yrieBojoB. Kiaccudukamus yrieBogoB (MOHO-, IU- H
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pYKTO3a, rajakrosa, pubdosa, Ae30Kkcupudosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  aNbJETUOHOW TIpYyNI, CIOMPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUEe B JKU3HEAEATEIbHOCTU
opranusma. [lucaxapuapl: caxapo3a, ManbTO3a W JakTo3a. BoccraHaBiuMBaromue U
HEBOCCTaHaBIUBaroLMe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJUMKOI€Ha U LeJuitoyio3pl. Pdu3nueckue CBOICTBA Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAs PEakUus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, TOTydeHHE 3PUPOB 11eUTI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCIepUMEHTAIIbHBIE METO/bl M3YYEHHs BELIECTB W WX MPEBpalllEeHUi: paCTBOPUMOCTh
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHE JTAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3THUJIOBOIO CIHpTa
JUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom Meau(ll)), peakuus raumepruHa
¢ ruapokcunom meau(Il), Xxumudeckne CBOMCTBa pacTBOpa YKCYCHOW KHMCIIOTHI, B3aUMO/JIEHCTBHE
pacTBopa raroko3bl ¢ Tuapokcuaom meau(ll), BzammopmeiicTBue Kpaxmalia ¢ MOJOM, pEIIeHUE
HKCHEPUMEHTANBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHBIE
3huphI».

A3oTcoaepxaniue OpraHuyecKne CoeANHEeHusl.




AMUHBI — OpraHMYecKMe TMpOU3BOAHBIE ammuaka. Kraccudukamuss aMUHOB:
anpaTUIECKUe U apOMaTHUYECKHE; MEPBUYHBIC, BTOPUYHBIC W TpeTH4YHbIe. CTpOEHHE MOJIEKYII,
obmas ¢opmyna, u3oMepus, HOMEHKJIATypa U (pu3MvecKkre CBOWCTBA. XUMHUYECKOE CBOICTBA
anpaTHIECKUX aMHUHOB: OCHOBHBIC CBOWCTBA, QJIKWJIMPOBAHHE, B3aMMOJICHCTBHE IMEPBUYHBIX
aMHHOB C a30THCTOM KHuCIoTou. CoJllM alKMIIaMMOHHUS.

AHWIMH — NpeICTaBUTEIb aMUHOB apoMaTrudeckoro psana. Ctpoenue anuwinHa. BzauMmHoe
BIUSHUE TPYII aTOMOB B MoJieKyie aHuinuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennsie peaknuu Ha aHWIMH. CHocOOBI TMONMYYEHUS M NPUMEHEHHE amu(aTHUYeCKHX
amuHOB. [loydueHrne aHWIMHA U3 HUTPOOCH30J1a.

Amunokucinotrel. Homenknatypa u  uzomepusa. OTlenbHbIE NPEACTaBUTEIU  O-
AMHUHOKHCIIOT: TJIWINH, ajJjaHnH. Ou3ndecKre CBOMCTBA aMUHOKHMCIIOT. XMMHYECKHE CBOMCTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/ICHCAIINH,
oOpa3zoBaHHe MENTUIHON CBs3U. brosnornyeckoe 3Ha4eHHE aMUHOKHUCIOT. CUHTE3 U TUAPOIU3
MIETITHIOB.

benku kak mpupomHbie mojguMepsl. llepBuuHas, BTOpUYHAs W TPETUYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THAPOJIN3, NEHATYypalus, KaueCTBEHHBIC PEaKiMu Ha
OeIKy.

OKCIEPUMEHTAIbHbIC METOJIbl M3YYCHHUs BEUIECTB W HX MPEBPAlICHUN: paCTBOPEHUE
OEJIKOB B BOJIE, JIEHATYpalllsl OCIKOB MPU HArPeBAaHUU, LIBETHBIC PEAKIIMU HA OENKH, pelieHue
AKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A30TCOJIepIKalllue OpPraHUYECKHUE COCIUHEHUS» U
«Pacrio3HaBaHME OPraHMYECKUX COCTUHEHUIN».

BbicokomosiekyJIsIpHBIE COeIMHEHHUS.

OCHOBHBIE TIOHSTHSI XMUMHH BBICOKOMOJICKYJISIPHBIX COCIWHEHUW: MOHOMED, IOJMMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEpPU3ALUU, CpeAHsss MoJeKyspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIUS U MIOTUKOHICHCAITUS.

[TonumepHbIie MaTepUaIbl. IInacT™Maccel (OJUATHIICH, MOJTUITPOTIUIIEH,
MTOJIMBUHUJIXJIOPHUI, MOJIUCTHPOJT, MOJIMMETHIIMETaKpHUIIaT, MOJIMKApPOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTKa MiacTHKa.

DnacToMephl:  HATypalbHBIM  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaaueHOBBIH,
XJIOPOMIPEHOBBIH, U30MPEHOBBIN) U CHIIUKOHBI. Pe3nHa.

Bomnokna: HatypasibHBIE (XJIOMIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoOH U JIaBCaH).

[Tomumeps! criennanbHOro Ha3HAYeHUS (TedII0OH, KeBIap, FJACKTPOIPOBOASIINE TTOJTUMEPHI,
OunopasiaraemMbie TOTUMEPHI).

OKcneprMEHTAILHBIE METOJBI M3YYCHHUS BEIIECTB U HMX IPEBpalllcHUI: 03HAKOMIICHHE C
oOpa3lilaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IITIacTMacc, KaydyyKOB, peIIeHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «Pacmo3HaBaHMe m1acTMacc U BOJIOKOHY.

PacuérHple 3a/1auu.

Haxoxnenne MonexynspHoi GopMysbl OPraHUYECKOTO COSTMHEHUSI TTI0 MacCOBBIM JOJISIM
AIIEMEHTOB, BXOJAIIMX B €r0 COCTaB, HAXOXKICHHE MOJIEKYISAPHOW (OpMYIbl OPraHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CTOpaHMs, MO KOJWYECTBY BeIIecTBa (Macce,
00BEMY) TPOYKTOB pEAKIIUU W/WIIH UCXOMHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB HWJIM CIOCOOOB MOIY4YEHUS,
onpeJieJIeHUe AOJIU BbIX0a IPOAYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOKHOTO.

MeXIpeaMeTHBIE CBSI3H.

Peanuzanus MexnpeIMETHBIX CBsI3€W MPU M3y4YEHUM OopraHuyeckod xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK U
MOHATHUH, IPUHATHIX B OTACJIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'0 LIUKJIA.




OO0mue ecTecTBEHHO-HAyYHbIC TOHSTHS: SBICHUE, HAy4YHBIA (DaKT, TUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICTTUPOBAHUE.

Ousuka: marepusi, aTOM, D3JEKTPOH, HPOTOH, HEWUTPOH, MOJIEKYJa, SHEPreTUUYECKHil
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIeCTBa, (PU3NYCCKUE BEITMYUHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opraHusm, dKocuctema, oOmochepa, MeTaboIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUSA, OpoXeHUEe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YTJIEBOJIBI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble UCKOMAaeMble, TOIIUBO.

TexHoNOorHs: MUIIEBbIC TPOAYKTHI, OCHOBHI PAIMOHATHLHOTO MUTAHUS, MOIOIINE CPECTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
TeopeTnuyeckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX sfiep. XuMuueckuid snement. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIC 4YHCIIA. DHEPreTHYECKHE YPOBHH W TIOJYPOBHH. ATOMHBIE
opoutanu. Kinaccudukaims XUMHYECKUX 3JIEMEHTOB (s-, P-, d-, f-amementsl). Pacmpenesnenue
QJIGKTPOHOB TI0 AaTOMHBIM OpOWTAISAM. DIIEKTPOHHBIE KOH(MUTYpAlMH aTOMOB JJIEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJI0OB B OCHOBHOM M BO30YXKIEHHOM COCTOSHHUU, DIIEKTPOHHBIE
KOH(UTYpAIIMA HOHOB. DJIEKTPOOTPUIIATEIIEHOCTD.

[lepuoanueckuii 3akoH U llepuoanmueckas cuctemMa XMMHYECKHX  DIIEMEHTOB
J .. MenneneeBa. CBsizb nepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOI Teopuel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB IO TPYIIaM U
nepuogaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBsi3b. BUIIBI XMMHUYECKON CBSI3U: KOBAJCHTHAs, MOHHAsA, METAJUINYECKAs.
MexaHu3mbl o0pa3oBaHUs KOBaJICHTHOM CBSI3U: 0OMEHHBI
U JIOHOPHO-AKICTITOPHBIA. DHEpPrus W JUIMHA CBsI3W. [lOJNSPHOCTH, HANpPABIICHHOCTh U
HACBIIAEMOCTh KOBaJIeHTHOU cBsi3u. KpatHble cBs3u. BomopoaHas cBsa3b. MexMoneKynspHbie
B3aUMO/ICHCTBUA.

BaneHTHOCT, M BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JIIEKTPOHHON CTPYKTYpPHI
MOJIEKYJI ¢ HX TEOMETPHUYSCKHM CTPOSHHEM (Ha MpPUMEPE COCAMHECHHUU DJIEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHrne O KOMIUIGKCHBIX coequHeHHsX. (CocTaB  KOMIUIGKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JHUraHAbl. 3HAuU€HHWE KOMIUIEKCHBIX coeauHeHuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYISIpHOTO M HEMOJEKYJISPHOTO CTpOeHHS. THIBI KPUCTAUIMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTrie 0 qucnepcHbIX cucteMax. VictuaHbie pacTBOpHI. [IpeacTaBienne 0 KOTOUIHBIX
pactBopax. CrmocoObl BBIpaKCHHsI KOHIICHTpAIIMM pPACTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MOIsipHas ~ KOHIIEHTpamus. HacbhlllleHHble Y HEHACHIIICHHBIE  PacTBOPHI,
pacTBOpuUMOCTh. Kpuctamioruaparsl.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIeCTB. |pUBHANBHBIC HA3BAHHUS
OTJICTBHBIX MPEJICTABUTEIICH HEOPTaHMYCSCKHUX BEIIECTB.

Knaccudukanus XuMHYeCKUX peakiuii B HEOPraHMUECKON U OpraHMYeCKON XUMUU. 3aKOH
COXPAHECHHSI MacChl BEIECTB; 3aKOH COXPAHCHHS W TPEBPAIICHHUS YHEPTHU NPH XUMHUYCCKHX
peakiusx. TernoBbie 3QHEeKThl XUMUUECKUX peakiuid. TepMOXUMUYECKUE YpaBHEHHSI.

CKOpOCTh XHMHUYECKOH pEeakIiny, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (akTopoB. ['OMOTeHHBIC
U TeTeporeHHble peakuuu. Katanus u karanu3aTopsl.



OOparuMble W HeoOpaTHMble  peakIuh. XUMHUeckoe paBHOBecue. KoHcTanTa
XUMHUYECKOr0 paBHOBecHA. DakTOphl, BIUAIONIME HA IOJOKEHHE XMMHYECKOTO PaBHOBECHS:
TEMIEpaTypa, JaBJICHHE M KOHLEHTPAaLUMU BEIECTB, y4YacTBYIOLIMX B peakuuu. IIpunHuumn
Jle Illarense.

OnexTponutnueckass jguccorpanus. CuibHble ©  cnaOble  31MeKTpoiuThl. CTeneHb
mucconnanuu. Cpena BOOHBIX PacTBOPOB: KMCIIOTHAs, HEUTpalbHAas, LIeNo4Hasd. Bomopongusii
nokazarenb (pH) pactBopa. I'maponus coneii. Peakiyu nonnoro ooMena.

OKHCIUTENIBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHusd. OKUCIHUTENb WU
BOCCTaHOBUTENb. IIporecchl OKHCIEHHS M BOCCTaHOBJIEHHUS. BakHellune OKUCIUTENH U
BOCCTaHOBUTENIN. MeTO/| 37IEKTPOHHOT0 OajlaHCca. DJIEKTPOJIN3 PaCTBOPOB U PacIlJIaBOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbl W3YYEHHUs BEIIECTB M HUX NPEBPALICHUN: pa3iioKEeHUE
IIEPOKCHJA BOJOpPOJAa B IPUCYTCTBUM KaTaJIN3aTOPa, MOJENHM KPUCTAIIIMYECKHX PEHIETOK,
IPOBEICHUE pEAaKIUd MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
UH/IMKAaTOPOB, U3Y4YEHHUE BIMAHUS Pa3IMYHbIX (DAKTOPOB Ha CKOPOCTh XMMUYECKOH peakuuu U
M10JIO’KEHNE XUMUYECKOTO PaBHOBECHSL.

Heopranuueckasi Xumusi.

[Tonoxxenne HemerayuioB B llepuonnueckoil cucteMe XUMHYECKHX — 3JIEMEHTOB
J.W1. MenzneneeBa 1 OCOOEHHOCTU CTpOEHHs UX aToMOB. dusnyeckue cBOICTBa HEMETAJIOB.
AJToTpOnUsl HEMETAUIOB (Ha MMPUMEpPEe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

Bonopon. Ilonydyenue, ¢pusnueckne U XMMUYECKHE CBOMCTBA: peaklUMU C MeTallaMH U
HEMETaJNIAMH, BOCCTAaHOBUTEbHBIEC CBOMCTBA. [ Mapuabl. TONIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenue B mpupoze, cnocoObl MOMydeHHs, pU3NUYECKue U XUMUYECKHE
cBoiicTBa. ['asioreHoBONOpObl. BaxkHelMe KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJOT€HOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTY4YEHHUs TajloreHoB. [IpuMeHeHue rajgoreHos u
UX COCAUHEHHI.

Kucnopoa, o30H. JlaGoparopHble U NPOMBIIUIEHHBIE CHOCOOBI MOJNYYEHHs] KHCIOpOJa.
®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoiga M 030HA. OKcUAbI U
NIEPOKCH/IBI.

Cepa. Haxoxxnenwe B mpupone, CIOCOOBI MONYy4YeHUs, (PU3NUYECKHE U XUMHYECKHE
coiictBa. CepoBonopon, cyiabduiasl. Oxeun cepbi(IV), okcun cepsi(VI). CepHucras u cepHas
KHCJIOTBI M UX coiu. OCoOEHHOCTH CBOWMCTB CepHOM KHCIOTHL. I[lpumeneHue cepsl u €€
COCIMHEHU.

A3zor. HaxoxnaeHue B mnpupoje, crnocoObl MONY4eHMs, (PU3MYECKHE M XUMUYECKUE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a3oTa M €ro coeAMHEHUl. A30THBIC
yI100peHusl.

®ochop. Haxoxnenwe B mpupoie, COCOObl MONyYeHUs, (PU3NYECKHE U XUMHUUYECKHE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxokAeHHWE B MpUpoie. AJUIOTponHble Mogudukanuu. Dusnueckue U
XUMHYECKHE CBOMCTBAa MIPOCTBIX BeLIECTB, oOpa3oBaHHBIX yrieponoM. Oxkcun yraepoma(ll),
OKCH [ yraepoaa(lV), YIroJIbHast KHCIIOTa 51 eé COJIU. AKTUBHUPOBAHHBII
yrousb, aacopOuus. @ymiepensl, rpadeH, yriaepoaHble HaHOTPYOku. IIpumeHeHue mMpocThIX
BEIIIECTB, 00Pa30BAHHBIX YIJIEPOJIOM, U €TO COSIMHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, cnocoObl MoiaydeHus, (GU3NUecKue U XUMHYECKHE
cBoiictBa. Okcnn kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €r0
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxenne metamioB B [lepuoandeckoit cucreMe XUMUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI04ueK aTOMOB MeTayioB. Ob0mue puznyeckue cBONCTBAa METAJLIOB.
[TpumeHeHne MeTanoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.




DIEKTPOXUMHUECKUH psiji HAnpsDKeHUH MeTamioB. O01e crnocoObl MoTy4yeHHsI METaJlIOB!
TUAPOMETAJUTYPTHUsl, MTUPOMETAILUTYPIHUs, INEKTpOMeTAITyprusi. [IoHsTHE O KOppPO3UK METaJUIOB.
Crioco6pbI 3a1UTH OT KOPPO3UH.

OO6mas xapakrepucTrka MetauioB [A-rpynmsl [lepuoaudeckoil CHCTEMbI XUMHYECKHX
aneMeHToB. Hatpwuii u kanuii: moiydenue, pu3MUecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaktepuctuka metamuioB IIA-rpynmnsr [leproauueckoil cucTeMbl XMMHUYECKHUX
9JeMEeHTOB. Maruuii ¥ KanblMii: MoJdy4deHue, (QU3WYecCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAnHEeHUH. JKECTKOCTD BO/IBI U CLIOCOOBI €€ YCTpaHeHHUS.

AnOMUHUI: TonydeHue, pusndeckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHECHHUU. AMGOTEpHBIC CBOWCTBA OKCHJA W THAPOKCHUAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakrepucTuka MeTajuioB nodouHslx noarpynn (b-rpynm) Ilepuoanueckoi
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeAMHeHU. OKCHUIbl U THUIPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
Ilony4yeHnue u npuUMEeHEHUE Xpoma.

®du3znueckue M XMMHYECKHME CBOMCTBA MapraHua M €ro coeiuHeHuil. Baxuelmue
coenunenus: Mmapranma(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHUUECKHUE CBOMCTBA XKelle3a U ero coequHeHnil. OKCuabl, TUIPOKCUIBI U
conu xene3a(ll) u sxeneza(Ill). [lomyuenue u npuMeHeHHE kKelle3a U ero CILUIaBOB.

Du3nyecKnue 1 XMMHYECKHE CBOMCTBA MEIM U €€ coenrHeHuil. [lonydyenne u npuMeHeHue
MeIU U €€ COCTMHEHUM.

[{uak: momyueHue, GU3NUECKUE M XUMUYECKHE CBOMCTBA. AM(POTEpHBIC CBOMCTBA OKCUIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero cCoeAMHEHU .

OKCIepUMEHTAJIbHbBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPalllEHUI: n3y4eHrue o0pas3oB
HEMETaJJIOB, TOpeHHe cepsl, (ocdopa, xene3a, MarHus B KHUCIOPOJE, M3ydeHHE KOJUIEKLIUU
«MeTtaisl ¥ CIUIaBbD», B3aUMOJCHCTBHE IIEIOYHBIX U IIEIOYHO3EMENBHBIX METAJUIOB C BOJOMU
(BO3MOYHO MCIOJIb30BaHKE BUIEOMATEPHUATIOB), B3aMMO/ICICTBHE IMHKA U ’Kelle3a C PACTBOPAMHU
KHMCJIOT M LIEJNOYEH, KaUeCTBEHHBIE PEAaKIIMM HAa HEOPraHWYECKHE aHWOHBI, KATHOH BOJIOpPOJAa U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHHUS U IIUHKA C paCTBOPaMU KHUCIOT U
HieJIoueH, pelIeHue SKCIEPUMEHTANbHBIX 3ahad 1o TemMaMm «lamorens», «Cepa u eé
COeMHEHUY, «A30T U (hochop U UX COeAMHEHUD», «MeTalIbl TIAaBHBIX MOATPYIIY, «MeTasibl
MOOOYHBIX MTOATPYIII.

XuMHS U )KU3Hb.

Ponp xumum B o0ecniedeHUH yCTOMYMBOrO pa3BUTHA yesioBeuecTBa. [IoHATHE 0 HAyUHBIX
METO/JAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HayuHble mnpuHLIMINBI
OpraHM3ali XUMUYECKOr0 MPOU3BOACTBA. [IpoMbIIITIEHHBIE CIOCOOBI MOYUYEHUsI BayKHEHIINX
BelIecTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHOU KHUCIOTHI, MeTaHoa). [IpoMbItneHHbIe
CIOCOObI MOJTYYEHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl U
ero nocneacTeus. Poib xuMuu B oOecriedeHu SHepreTHYeckoil 0e30MacHOCTH.

XuMHs W 30pOBbE uenmoBeKa. JlekapcTBeHHble cpencTBa. IIpaBuna uCIonb30BaHMS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHS MU OCHOBHBIE KOMITOHEHTHI, MUIEBbIe 100aBKU. Poib XxuMuu B obecrieueHun
MUILIEBOH Oe30MacHOCTH.

Kocmernueckue u mapgdromepnbie cpenctBa. beiroBas xumud. IlpaBuna Oe3omnacHoro
MCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMUH B IIOBCEAHEBHON KHU3HU.

XVMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT, OETOH).

XuMHs B CebCKOM X03siiicTBe. Opranndeckre 1 MUHepaibHble y100peHusI.




CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKd, CTEKJIO, Kepamuka. Martepuabl
JUTSL 37eKTpOHUKU. HaHoTeXxHOI0THH.

PacuérHble 3a/1a4uu.

Pacuérpl: Macchl BelecTBa MM O0bEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEIIECTBA) IMPOJYKTOB pPEAKIMH, €CIM OJHO M3 BELIECTB HMMEET IpHUMECH, Macchl (00bEMa,
KOJIMYeCTBa BEIIIECTBA) MPOJIyKTa peakiuu,
€CJIM OJIHO U3 BEIIECTB JJaHO B BUJIE PacTBOPa C OMpPENeIEHHON MacCOBOM J0JI€il paCTBOPEHHOTO
BEIL[ECTBA, MACCOBOW JIOJIM M MOJISIPHOM KOHIIGHTPAllUM BEIIECTBAa B PACTBOPE, JOJIU BHIXOJA
MPOJYKTa PEaKUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MexXnpeaAMETHBIC CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU M3y4eHUU OOIIEH M HEOpPraHU4eCKOW XMMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHSTUN, IPUHATHIX B OTJENIBHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: SBJICHHUE, HAy4YHBIA (DaKT, TUIIOTE3a, TEOPUS,
3aKOH, aHalW3, CHUHTe3, KIacCUpUKalus, MEePUOJUYHOCTb, HAOIIOJCHHE, H3MEPEHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®uzuka: Marepus, MUKPOMHP, MaKpOMHp, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJAa, DHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BEITUYMHBI, EIUHHIIBI
WU3MEPEHHUsI, CKOPOCTh, DJHEPTUsl, Macca.

buonorus: knerka, opraHu3M, J3KocucTeMa, Ouocdepa, wmeraboiu3Mm, MaKpo- U
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadus: MuHEpaIbl, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus:: XuMU4YecKkasi MPOMBIIIJICHHOCTh, METAJUTYPrus, CTPOUTENbHBIE MaTepUAbI,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, TIHIIEBAas IPOMBINUICHHOCTh, (apMareBTHIecKas
MPOMBINIIICHHOCTH, MIPOU3BOJICTBO KOCMETUYECKHUX Mpenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJICKTPOHHAS! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.
[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOTPAMMBI 110 XHMMHWU HA
YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbDI

B COOTBETCTBUM € CHCTEMHO-ACATEIBHOCTHBIM IOJIXOJAOM B CTPYKTYpPE JIHMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeaMeTa «XHMHUS» Ha YpPOBHE CpEIHEro oOIero ooOpa3oBaHHS
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHUE OOYUAIOIIMMUCST POCCUNCKON TpakIaHCKON
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEICIICHHUIO;
HAJIMYMEe MOTHBAIlMM K  OOYYECHHIO; TOTOBHOCTh UM  CIIOCOOHOCTh  OOyYaroIIuXcs
pYKOBO)ICTBOBaTI)Cﬂ HpI/IHﬂTI)IMI/I B O6HIGCTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I IIOBEACHUS, HaJIN4YUC
NIPaBOCO3HAHUS, YKOJIOTHYECKOM KYJIbTYPhI; CIIOCOOHOCTh CTABUTH IEJIM U CTPOUTH KU3HECHHBIC
I1JIaHBI.

JIMYHOCTHBIE PEe3yabTaThl OCBOCHHS MpeaMeTa «XUMHS» OTpaxaroT cHOPMUPOBAHHOCTD
OTBITA MMO3HABATEIBHON W MPAKTHUYECKOW JEATSIIEHOCTH OOYUAIOIIUXCS B MPOIIECCE Pean3aliuu
00pa3oBaTebHON JCITEIBHOCTH.

JIn4HOCTHBIE pe3yNbTAaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTPa)karT cHOPMUPOBAHHOCTh
OTIBITA TMO3HABATEILHON U MPAKTHUECKOW JICATEIILHOCTH OOYUYAIOLIMXCS B TPOIIECCE pean3aliu
00pa30BaTeIbHOM JAEITEIBHOCTH, B TOM YHCIIC B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS

OCO3HaHUS O0YYaAIOUIUMUCS CBOMX KOHCTHUTYILMOHHBIX IIPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSAIKY;



IPEJICTaBICHUS. O COLMAJIbHBIX HOPMax M NPaBWIAX MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI APYTUX
IPY aHAJU3€ pa3IMYHbIX BUJOB y4EOHOM NesATEIbHOCTH;

2) NAaTPHOTUYECKOTO BOCITUTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHMYECKOMY M HAyYHOMY HAcCJIEOUI0 OTEYECTBEHHOU
XUMUHY;

YBa)KEHHsI K IpOLECCY TBOPYECTBA B OOJIACTH TEOPUM U IPAKTUYECKOTO IMPHIIOKEHHS
XUMHH, OCO3HAHHSI TOTO, YTO JaHHBbIE HAYKH €CThb pPEe3yJNbTaT IUTEIbHBIX HaOII0ICHHH,
KPONOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IIPAKTUKOB;

MHTEpECa M I103HABATEIbHBIX MOTHBOB B IIOJIYyYEHHH U IIOCIEIYIOIIEM aHaJIN3e
MH(pOPMALIUHU O IEPEOBBIX JTOCTHKEHUSAX COBPEMEHHOM 0TEUECTBEHHOW XUMUUY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHbIE C XUMUUECKUMU SIBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IIOBEJIEHHWE U TIOCTYNKM CBOMX TOBAapUINEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUNA TOCTYIIKOB;

4) ¢hopMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

NOHUMAaHMs LIEHHOCTeH 310poBOoro u 0Oe30macHoro obpasza XH3HH, HEO0O0XOJUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

coOuto/IeHHs MpaBuil 0e30MacHOro oOpallleHHsl ¢ BEIeCTBAaMU B OBITY, IOBCEIHEBHON
YKU3HHU, B TPYIOBOM 1€ TEIbHOCTH;

NOHUMaHMs LEHHOCTH IMPaBUJI HMHIUBUAYAJBHOTO U KOJUIEKTMBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI TOCIEACTBUI M HENPHUATHS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUs aJKOIoJis,
HapKOTHUKOB, KYpEHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BAaTENbCKOW JAESITEeIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTU€ B pELIEHUU MPaKTUUYECKUX 3a7ad COLHAIbHOMN
HaIlpaBJIEHHOCTH (B PAMKax CBOET0 KJlacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4YMCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTataM TPYAO0BOHl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBUAYAIBHOM TpaeKTOpUH OOpa30BaHMUS,
Oynyueil nmpodeccun U peaan3anuu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKHU IeJIeCO00Pa3HOr0 OTHOIIEHHS K MPUPOAE KaK UCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHMS TII00AJBHOTO XapakTepa HKOJOTHYECKUX MPOoOJIeM, BIMSIHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOAUMOCTH HMCIIOJIb30BAHMSI JOCTHXKEHUM XMMHUU JIJIs1 peIIEHHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATUS JAECHCTBUN, MPUHOCSIINX BpEl OKPY)KaIOLIEH NPUPOIHON cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MpPeaIpUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;



HaJIMYUs PA3BUTOrO 3KOJOTHYECKOIO MBIIIIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOW — HANPABICHHOCTH, YMEHUsS pYKOBOJACTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHWS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKM H
0OLIECTBEHHON IIPAKTHUKH;

NOHUMaHMs CHeUM(UKH XUMHM KaK HayKd, OCO3HaHus €€ poiaud B (OpMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYKaroIeM
MHUpPE KAaK O €AMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peneHny mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBHWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3JIaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBl, B PEIIEHUH IN100aIbHbIX IPOOIEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPEBO,
HHEPreTUYECKOM, NUIIEBOH M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YiIeHa
00I11eCTBA;

€CTECTBECHHO-HAYYHOM TI'DPaMOTHOCTH: IIOHMMAHHSA CYIIHOCTHM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BAaTh XUMUYECKUE 3HAHUS JJISl PEIICHHUs po0iIeM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO, UCCIIE10BATEIbCKON JESITEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpEephIBHOMY OOpa3oBaHMI0O M €aMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3IUyHbBIX cdepax mnpodeccuoHambHOM
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpenmeTHble pe3yabTaThl OCBOEHHS MPOrPpaMMBbl [0 XMMUU Ha YPOBHE CPEHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble I (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCS MEXIUCHMIIMHAPHbIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crielr(uKy METO/I0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaIbHbIE yueOHble  JeiCcTBUS (mo3HaBaTenIbHBIE, KOMMYHHUKAaTUBHBIE,
peryJsTHBHBIE), oOecrieunBaome  GopMHpoBaHHe  (YHKIMOHAIBHOM  I'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOyYaroIMXCS ~ MCIOJb30BaThb  OCBOEHHBIE  MEKIUCHUIUITMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCajbHble yueOHbIE JAEWCTBUS B IO3HABAaTEIbHOU U
COLIMAJILHOW ITPaKTHKE.

MertanpeameTHble pe3ynbTaThl OTPaXKalOT OBJAJACHUE YHUBEPCAIbHBIMH Y4€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMHU.

ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUS
1) 6a3oBble JIOrHYecKNe AeiCTBUS:

CaMOCTOSITENIbHO (OPMYIUPOBAaTh U aKTyaJIU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€

BCECTOPOHHE;



ONpEACNATh LEIU ACSITEIBbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C TOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIIJIEHUS: BbIAEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHAaBIMBaThb MUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIMUM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCyKIAEHHUsA (MHIYyKTUBHbIE, JEIyKTUBHbIE, IO aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IPOLIECCE TO3HAHMSI MCIIOJIb3YEMbIE B XMMUU CHUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TP PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ad, NMPUMEHATh Ha3BaHHbIE MOJEIbHbIC IPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh I€MM M 3aJa4d  UCCIIEJOBAHUS, MCIIOJBb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEJIEHUS YYEHHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMYECKOW HCCIe0BaTeIbCKOW M HPOEKTHOH JesTeIbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unopmanmeii:

OPUEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHHMKAX HHGOpManMM (Hay4dHO-TIOMYJIspHast
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl U HPUMEHATH pa3lIM4YHble METOJbl IMpH IOHCKe M OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCHOJIb30BaHUS HMH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAaJbHYIO (OpMY MpeAcTaBiIeHUs MH(OpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBA MNpH paboTe ¢ XUMHYECKOU
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKue) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

3aJ]aBaTh BOMPOCHI O CYIIECTBY 00CYK/1aeMOl TeMbI B X0/1€ AHalIora U/WiIi JUCKYCCUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIITOTHEHHS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3EHTALMEN pPE3yJabTaTOB I103HABATEIBHOW NEATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHUIO CBOMCTB H3Yy4aeMbIX BEIECTB,



peanu3alu y4eOHOro MpoeKTa, u (POpMyauUpoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIIIOBaHUM ITyTEM COTIaCOBaHMsI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMH.
PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIbHOCTD,
ompenenss e€ IeTu M 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
IpeylaraéMblii alrOpUTM JIEHCTBUH NPU BBIOJHEHUU Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEeIICHHs ¢ YUYETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrPAMMBbI [0 XUMHHM Ha YriyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHU(PUYECKHe Ui y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHS U CHOCOOBI JIEHCTBUHM IO OCBOEHUIO, MUHTEPIpETAlUH U
peoOpa3OBaHUI0 3HAHWMA, BUJIBI JISATSIBHOCTH 110 TOJyYSHUIO HOBOTO 3HAHHS M MPUMCHCHHIO
3HAaHUW B PA3IUYHBIX y4EOHBIX CUTyallUsAX, a TaKKe€ B pPEaJbHBIX J>KU3HEHHBIX CUTYaIIUAX,
CBS3aHHBIX C XMMHEU. B mporpamme mo XWMHU TMPEAMETHBIC PE3yIbTaThl MPEICTABICHBI 110
rojiaM U3y4eHusl.

10 KJIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTPakKaroT:
c(OpMUPOBAHHOCTH TPEACTABIICHUH: O MECTEe W 3HAYCHHHM OPraHUYEeCKOH XHMHH B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00ecTeYeHNN YCTOMUYMBOTO Pa3BUTHS YEJIOBEYECTBA B PELICHUN
po0JIeM SKOJIOTHYECKOH, YJHEPTeTUUCCKON ¥ THIIEBOW 0€301aCHOCTH, B PA3BUTUU MEIHUIIHHBI,
CO3JIaHMM HOBBIX MAaTEpHaliOB, HOBBIX MCTOYHHKOB DHEPIHMH, B OOECIEUECHUHU PAMOHAIBHOTO
MIPUPOJIOTIONL30BaHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYJIBTYPHI YEJIOBEKa, a TAKIKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cpesie;

BJIAJICHUE CHCTEMOM XUMHUYECKMX 3HAHUH, KOTOpPAs BKJIKOYAET: OCHOBOIIOJAraroline
MOHATHS — XMUMHYECKHI DJJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00ojoYka aroma, s-, p-, d-
aTOMHBIE OpOWTAIU, OCHOBHOE M BO30YXIEHHOE COCTOSHMSI aToMa, THOPUAM3AIMsS aTOMHBIX
opOuTanel, MOH, MOJIEKYla, BaJCHTHOCTh, JJIEKTPOOTPHUIATENFHOCTb, CTENEHb OKUCICHHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O00BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHass W TMPOCTPAHCTBEHHas (Tre€OMETpUYECcKasi, ONTUYECKasi),
MU30MEpPBI, TOMOJIOTUYECKUN PsAZ, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKaIlue
OpTraHWYECKUE COCJAMHEHHUSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TeOpHH, 3aKOHBI (mepuoanueckuil 3akoH J[. V. MenneneeBa, Teopusi CTpOeHUs
oprannyeckux BemectB A. M. byTmiepoBa, 3akOoH COXpaHEHHSI MacChl BEIIECTB, 3aKOH
COXpaHEHHMS W TIPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3bIK XUMHUHW, MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE MMOHUMAaHUS
OPUYMHHOCTH U CHCTEMHOCTH XHMHUECKHUX SIBICHUI; TMPEACTABICHUS O MEXaHHW3Max
XUMHUYECKHX pEaKIWid, TEePMOJUHAMUYECCKMX M KHHETHYCCKUX 3aKOHOMEPHOCTSX HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHH aTOMOB W TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opueHTaHTsl | 1 Il pona); daxromoruvyeckne cBeneHUS O CBOWCTBAX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKOH JIeATEIHHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIUIAX XHMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

c()OPMHUPOBAHHOCTh ~ YMEHHWH:  BBUIBISATH  XapaKTepHbIe  TPHU3HAKH  TOHSATHH,
YCTaHABIMBATh UX B3aUMOCBSI3b, HCIOIB30BATh COOTBETCTBYIOIIME MOHSITHS TMPU OMHUCAHUHU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCANHEHUH;

c(hOpMUPOBAHHOCTh YMEHUH:



UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIsI COCTaBJICHUS] MOJIEKYSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMUUYECKUX PEAKLUN U PACKPBIBATH UX CYIIHOCTh: OKUCIIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKLUi IOCPEICTBOM COCTaBIEHUS 3JIEKTPOHHOI0 OanaHca 3TUX PeaKLUi,
peakuuii MOHHOTO oOOMEeHa MYTEM COCTaBIEHUS HUX IOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUM;

W3rOTaBIMBATh MOJIEM MOJIEKYJ OPraHWYECKHUX BEUIECTB Ui WUIIOCTPAalUU HX
XMMHUYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHIA: yCTAaHABIMBATh NPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHMIO K ONPEeAEIEHHOMY KJIacCy/TpyIIie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs 1o cucremarndeckoid HoMmeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAaHUS
JUIs  OTAENbHBIX IPEJICTaBUTENIEH OpPraHUYeCKUX BEIIEeCTB (ITUJICH, AaleTWIIEH, TOJYyOJl,
TJIMIEPUH, STUWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTajbJerusl, AaleToOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJlbMUTUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30IIPEH, XJIOPOTPEH, CTHPOI U JIPYTHUE);

c(OPMHUPOBAHHOCT YMEHMS ONPEAEATh BHUJ XUMHUECKOM CBSI3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJEHTHAsl U MOHHAs CBSA3b, G- U M-CBA3b, BOAOPOHAS CBS3b);

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATh IOJO0XKEHUS TEOPUH CTPOEHUS OPraHUYeCKuX
BemectB A. M. BytnepoBa st 0ObsCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS;

c(OpMUPOBAHHOCTh ~YMEHMH XapaKTepU30BaTh COCTaB, CTPOECHME, (PU3MUECKHE U
XMMHUYECKHE CBOMCTBA TUIINYHBIX IPEACTaBUTENECH pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJbJETUJOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIMCAXaPUJIOB),
WITIOCTPUPOBATh TEHETUYECKYI CBA3b MEXAY HHMH YPaBHEHUSIMHM COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHPOBAHHOCT  YMEHH MOATBEP)KAATh Ha KOHKPETHBIX MpPHUMEpax Xapakrep
3aBUCHUMOCTH PEAKIIMOHHOW CHOCOOHOCTH OPraHMYECKHX COEJUHEHHH OT KpaTHOCTH U THUIMa
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTE€pPU30BaTb HCTOYHUKU YTIJIIEBOJOPOJHOIO  ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM W MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTb BIAJICHUs] CHCTEMOW 3HAaHMH O €CTEeCTBEHHO-HAy4YHBIX METO/ax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIMPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSATh 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHSTh OCHOBHBIE  OINEpalil  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — /711 M3yYEHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUM: BBIABIATH B3aUMOCBSA3b XUMHUUECKUX 3HAHUHN C TIOHATHAMH U
NPEJCTaBICHUSIMA  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHalIbHOTO €IUHCTBAa MHUPA, UCIOJIb30BATH CUCTEMHBIE 3HAHUS IO
OpraHUYECKON XMMHUU AJi1 OOBSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUM, HMEIOUINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OpMUPOBAHHOCTh YMEHHUI: IPOBOAUTH PACUYETHI MO XUMHYECKUM GopMylaM U
YPaBHEHHMSIM XUMHUECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKIACHUIO XUMHUYECKOW (OpMYJIbl BELIECTBA 10 W3BECTHBIM MACCOBBIM JOJISM
XUMHUYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: MMPOrHO3UPOBATh, AHAJTU3UPOBATh U OLEHUBATH C MO3UIMN
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBHUSI OBITOBOW M IPOU3BOJACTBEHHOW JAEATEIbHOCTU



YeJI0BEKa, CBSA3aHHOW C TMepepadOTKOM BEIECTB, MCIOIB30BAaTh MMOJyYCHHbIC 3HAHHUS JUIA
HPUHATHS TPAMOTHBIX PEIIEHUH TPOOIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUU: CaMOCTOATENBHO IUIAHUPOBATH U MPOBOAUTH XMMUYECKHUNA
9KCHEPUMEHT (IIOJIY4YEeHUE U U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIINU
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pellIeHHe HSKCIEPUMEHTAIBHBIX 3aJad [0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOio/ieHeM TpaBwil  0e30macHOro  oOpamieHusi ¢  BEmECTBAMH M J1a0OpaTOpHBIM
o0opynoBanueM, (opMyJaupoBaTh I€JIb HMCCIECJOBAHUA, NMPEACTABIATh B pa3iuyHON (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coONIIO/IaTh TpaBHJIA SKOJIOTUYECKH LEIeco00pa3HOro MOBEIACHHS B OBITY M TPYAOBOM
JeSITEIbHOCTH B LEISX COXPAHEHUS CBOETO 370pOBbs, OKPY)KAIOLIEH NpUPOAHON cpensl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

0CO3HaBaTh OMNACHOCTh TOKCHUYECKOTO JEHCTBUSA HA KMBBIE OpraHU3Mbl ONpPEIEIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMAas cMbIca noka3arens [1/1K;

aHAJIM3UPOBaTh  11€JI€COOOPAa3HOCTh  NPUMEHEHUS  OpPraHMYEeCKHX  BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHUPOBAHHOCTh YMEHUM: OCYLIECTBIATh LIEJICHAIIPABICHHbBIM IMOMCK XHMHYECKOM
MH(pOpMallUy B pa3jIMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelCcTBa
mMaccoBoi uH(popmanuu, HMHTepHeT u JApyrue), KpUTHUECKU aHATU3UPOBATh XMMHUUYECKYIO
uH(popMalLuio, nepepadarbiBaTh €€ U UCIIOJIB30BATH B COOTBETCTBUU C IOCTABJIEHHON y4ueOHOM
3aJiauen.

11 KUIIACC

[IpenmerHsie pe3yibTaThl OCBOCHUS Kypca «OOm@as W HEOpraHWYecKas XHMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUI: 0 MaTEpUaIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U IMO3HABACMOCTH SIBJICHUN IMPHUPOJBI, O MECTE€ U 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYUBOTO Pa3BUTHS, B PEUICHUH MPOOJIEM 3KOJIOTUUYECKOM,
HHEPreTUYeCKO M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PallMOHAIBHOIO
IPUPOONOIL30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
MOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, ]P0 aTOMa, U30TOIIbI, IEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIC OpOHMTAI, OCHOBHOE M BO30YKJAEHHOE COCTOSHHS aTOMa, THMOpPHIU3aIus
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHMs, XMMHUYeCKas CBs3b (KOBaJICHTHas, MOHHAs, METaUIN4YecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEaKLHUs, PacTBOP, IEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAsd  AUCCOLMALUA, CTENEeHb AUCCOLMALIMM, BOJOPOAHBIM  IIOKa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (T€OpHUsA  DIEKTPOJIUTHUYECKOU
quccouuranuu, nepuoandeckuid 3akon JI.M. MenneneeBa, 3aKOH COXpPaHEHHUSI MacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALIEHUS YHEPTUU NP XUMHUYECKUX PEaKLMX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKHUE 3HAHUs, JICKAIIUE B OCHOBE IIOHUMAaHUs NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHYECKHUX SIBIICHHUM; COBPEMEHHBIC IPEACTABICHUS O CTPOCHHWM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM ¥ HAJMOJICKYJIIDHOM YPOBHSX; IPEIACTaBICHUS O MeXaHU3Max
XUMHUYECKHUX peakuui, TEPMOJAVMHAMUYECKHUX
U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHM, PACTBOpax U
JTUCIEPCHBIX CUCTeMax; (DaKTOJIOrMYEeCKHe CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U



0€3011aCHOM HCIIOJIb30BaHUM BA)KHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAaKTUYECKOM
JESITeIbHOCTH YEJIOBEKa, OOIIMX HAayYHBIX MPUHLIUIIAX XUMUYECKOT0 TPOU3BO/ICTBA;

c(OpMHPOBAHHOCTD YMEHUN: BBIABIIATH XapaKTepHbIE IIPU3HAKU
IOHSTHH, yCTAHABIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIME IOHATHS IIPU
OIIMCAaHUU HEOPTraHWYECKUX BEUIECTB U UX IIPEBPALICHUN;

Cc(OPMHUPOBAHHOCTb YMEHHS UCIOJIb30BATh XMMHUYECKYI0 CHMBOJIMKY MAJII COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHagbHbIC Ha3BaHUSI OTICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACIATh BAJICHTHOCTD M CTEIICHb OKUCICHHS XUMHUYECKUX
9JIEMEHTOB B COEJAMHEHUSX, BHUJ XMMHUYECKOH CBS3M (KOBaJIEHTHAs, MOHHAs, METAJUINYECcKasd,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOHN PEIIETKY KOHKPETHOI'O BEILIECTBA;

Cc(OPMHPOBAHHOCT YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJAA
XUMHUYECKON CBSI3UM M TUIA KPUCTAJUIMYECKON pEImETKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHUI: KJIacCU(PUIMPOBATh: HEOPraHUYECKHE BEUIECTBA [0 HX
COCTaBy, XMMHUYECKHE PEaKLHH 10 Pa3IUYHBIM IMpHU3HAKaM (YMCIy U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JpPYrUe); CaMOCTOSTEIbHO BHIOMpPATh OCHOBAHUS U
KPUTEPHH IS KJIacCU(DUKAIIIHN N3Y9aeMbIX BEIIECTB U XUMUUECKUX PEAKIINI;

c(OPMHPOBAHHOCTh ~ YMEHMS PACKpPBIBATh  CMBICI ~ HEpUOJMYecKoro  3akoHa  Jl.
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HMPYIOUIYIO, OOBSACHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OpMUPOBAHHOCTh YMEHHII: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHYECKHX  DJIEMEHTOB  IepBOro—uerBéproro mnepuonos Ilepumonmyeckoir  cucTeMsl
.. MenneneeBa, HCIONB3ys IOHATUSA  «OHEPrE€TUYECKHE YPOBHM», <«OQHEPreTUYECKUE
HOAYPOBHUY», «S-, P-, d-aTOMHbIC OpOHTAIN», «OCHOBHOE W BO30YKAEHHOE SHEPreTHYCCKHE
COCTOSIHUSI aTOMay; OOBSICHITh 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
UX coeauHeHud no nepuojgam u rpynnam Ilepuommyeckon cucremst [I. WM. Menzeneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh  YMEHMM: XapakTepu30BaTh (ONMUCBHIBATh) OOIIHME  XHUMHYECKHE
CBOMCTBA BEIIECTB Pa3JMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAHUE TI€HETUYECKOM CBSI3U
MEXy HEOPTraHMYECKUMU BEIECTBAMHU C IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peakuui;

c(OPMHPOBAHHOCTh YMEHHUS PACKPBIBATh CYLIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeICTBOM COCTaBJICHHS AJIEKTPOHHOrO OajaHca 3TUX peaklui; peakuuid HOHHOIO
oOMeHa MyTEM COCTaBIEHHMsSI HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUI; peakuuit
TUAPOJIN3A; PeaKIuil KOMIIEKCOOOpa3oBaHMs (Ha NpUMEpE T'MIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH NPOTEKAaHUS XMMHUYECKHUX
peakuuii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTepUCTUK, XapaKTep HM3MEHEHUs CKOPOCTHU
XUMHUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIEeHUs
XMMHUYECKOT'O paBHOBECHUS O] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle llarense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUECKHE PEaKIUH, JIeXkKalllle B OCHOBE
IOPOMBIIIJICHHOTO TOJYyYeHHUsS CEepPHOM KHCJIOThl, aMMHaka, OOIIMe Hay4yHble MPUHLUIIBI
XUMHYECKHX IPOU3BOJCTB; I€J1€CO00Pa3HOCTh MNPUMEHEHUS HEOPraHWYeCKUX BEIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUS] COOTHOILIEHUS PUCK-TI0JIB3a;

c(hOopMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHWUH O METOJ]aX HAYYHOTO TTO3HAHUS SBJICHUN
OpUpoABl  — HaONIOJCHHE, W3MEpPEHHE, MOJCNUPOBAHUE, HKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), HCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHMsS MPUMEHSTh 3TU 3HAHMS MpU
HKCIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XHUMHYECKHX SIBJICHHH,
MMEOIINX MECTO B IPUPOJE, MPAKTUUECKON IEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHON KU3HM;



c(OPMUPOBAHHOCTh YMEHUS BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHHM C TIOHATUSIMU U
MPEACTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JUIA 0o0Jiee OCO3HAHHOTO
MMOHUMAaHUs MaTEPUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS ITPOBOIUTH PACUETHI: C UCITOJIH30BAHUEM TIOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIPHAST KOHIIEHTPAIMs»;, MAaCChl BEIeCTBA WM 00bEMa rasa
110 M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCE WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIIECTB; TEIUIOBOTO 3(deKTa peakiuu; 3HaYCHUs BOJOPOIHOTO TIOKA3aTeNsl PACTBOPOB KUCIOT
W IIeNoYel ¢ M3BECTHOM CTENEHBIO JMCCOLMAINM, Macchl (00BEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIIM OJHO U3 MCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpA C ONpPEACIEHHOU
MacCOBOHM JI0JIel pacTBOPEHHOTO BEIIECTBA WM JIaHO B H30BITKE (MMEET MPUMECH); IOJHU
BBIXO0/JIa TPOJIYKTA PEAKIIUU; 00bEMHBIX OTHOILIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOJAWTh XUMHUYECCKUN
IKCIIEPUMEHT (MIPOBEICHUE PEAKIIUii HIOHHOTO OOMEHa, TIOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONMPEICTICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO UHIUKATOPOB,
W3y4eHUE BIUAHHUS PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, pEelIeHue
AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TemMaM «MeTtauibl» u «HeMeramisl») ¢ cOONIOICHHEM MPaBUII
Oe3omacHoro oOpaleHus ¢ BemecTBaMU M JIAOOpaTOpPHBIM 000pyIOBaHKEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, MPEACTABIATh B pPAa3IUYHOM (Qopme pe3ynbTaThl HIKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHIL: COOIOIaTh MPaBWJIa MOJIb30BAHUS XUMHUECKON MOCYAOH U
nabopaTopHBEIM 000pyIOBaHUEM, OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIUSIMU
10 BBINOJHCHUIO JIA0OPATOPHBIX XHWMHYECKHX OIBITOB, 3KOJOTHYECKH IeJIeCO00pa3HOro
MOBEJCHUSI B OBITY M TPYIOBOM HEATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/J0POBbBS,
OKpY Karoleu MPUPOTHOMN cpelbl u JOCTUKEHUS eé YCTOMYUBOIO
pa3BHUTHS, OCO3HABATh OMACHOCTh ~ TOKCHMYECKOTO  JIEWCTBUS  HA  JKUBBIE  OpPraHU3Mbl
onpeAeEHHbIX HEOPraHUUECKUX BEIECTB, TOHUMAas cMbIci nokazatens [1JIK;

c(hOpMUPOBAHHOCTh YMEHHU: OCYIIECTBIIATH IICJICHANPABICHHBIA TMOUCK XUMUYECKOU
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi wuHpopmaruu, WHTEpHET W JApyrue), KPUTUUYECKU aHATU3UPOBATH XUMUUYECKYIO
uH(popMalrio, epepadaThiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C IMOCTaBIEHHOW y4eOHOM
3amauci.

TEMATHYECKOE INTAHUPOBAHMUE

10 KVIACC
Ne HanmenoBanue pa3iesnoB 1 TEM IpOrpamMmsl KonnuecTBo vacos
n/m Bcero Konrponmsusie  Ilpaktny

paboTbI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH

1.1 TIlpenmer oprannyeckoit XUMuH. TeOpHst CTPOCHHUS 8
oprannveckux coenquHennit A. M. byrneposa

Hroro 1o pasneny 8
Paspnen 2. Yriesoaopoanbl

pabon
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No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
/11

2.1 TlpenenvHbIC YTICBOIOPOIB — AIKAHBI, IIMKIOATKAHBI

2.2 HenpenenbHbIE YIIIEBOIOPOIbI: AJIKEHBI, aJIKaINCHBI, AIKUHBI

2.3 Apomarudeckue yriieBoJI0po/ibl (apeHbl)
2.4 TlpupoaHble HCTOYHUKHU YTIICBOAOPOJIOB U UX MepepaboTka
2.5 TanoreHnpon3BOIHBIC YIIIEBOIOPOJIOB

Htoro no pazneny
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust
3.1 Cnouptel. ®eHon

3.2 KapOoHWIIbHBIC COCTUHEHUS: ATbICTH/IBI H KETOHBI.
Kap6onossie kucnotsl. Crioxxknbie 3¢upsl. Kupbl

3.3  VYrueBousl

Hroro no pazgeny
Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus1

4.1 AmuHBL. AMUHOKHACIOTHL. benku

Hroro no paszueny
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
5.1 BbICOKOMOIEKYNIAPHBIE COSTUHEHUS

Uroro no pazgeny
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
11 KJIACC

Ne HanmMeHnoBaHue pa3ienoB U TEM IPOrpaMMBbI
/1

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

1.1 Crpoenue aroma. [lepuonnueckuii 3akon u [lepuogudeckas
cucreMa xuMuueckux 3jaemeHToB /. M. MenaeneeBa

1.2 Crpoenue BeniectBa. MHOrooOpasue BEIecTB

1.3 Xumudeckue peakiuu

Hroro no paszneny
Pa3nes 2. Heopranmueckasi XuMust

Bcero

14

35

11

21

41

12

12

102

Bcero KonTtponbHbIE

11

19

39

KonnuecTtBo yacoB

KonTtposnbhbie
paboThI

[TpakTnu
pabon

KoanuectBo yacoB

paboThI

[IpakTue

pabo
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No HanmenoBanue pa3ienoB U TeM NporpaMMbl
/11

2.1 Hemeramnsl
2.2 Meramnbl

Hroro no pazaeny
Pa3zgen 3. XuMus 1 ';KU3HL

3.1 Meroasl NO3HAHUSA B XUMUUA. XUMUA U KU3Hb

Uroro no pazgeny
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME

INIOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka
n/m

1 TIlpenmer u 3HaUYECHHUE OPraHUYECKON XMMUH,
MPEACTABICHUE O MHOTOOOpa3uu OpPraHUuYECKUX
COE€IMHEHUN

2  DIEKTPOHHOE CTPOCHHE aToMa yriepojaa (OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH
aroMa yriepojaa

3 XuMHudecKkas CBI3b B OPraHu4€CKuX COCANHCHUAX.

MexaHnu3MbI O6pa3OBaHI/IH KOBaJICHTHOM CBsI3H, CITIOCOOBI

pas3psbiBa CBs3€i

4 Teopus cTpoeHUs: OpraHUYECKUX COeAUHEHUNH A. M.
byrneposa

5  Bunasl uomepun: CTpyKTypHasi, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHUN

6 HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/ICI)I/IKaI_II/II/I N CUCTCEMAaTHYCCKasa

Homenkiarypa (IUPAC) opranndeckux BeIecTB
7 Knaccudukanus peakiuii B OpraHM4eCKON XUMHUH

8 Cucremaruszauusg u 0000IEeHUE 3HAHUN 10 TEME

9  AJKaHBI: TOMOJIOTHYECKHH psifl, 00mas popmyia,
HOMEHKJIaTypa U H30MepHsl, DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT

10 dusuyeckue U XUMUYECKUE CBOMCTBA AJIKAHOB

11 HaxoxzaeHue ankaHoB B mpupoje. CriocoObl moryueHus u

Bcero KoHTtposibHbIe
paboThI

31

23

54

102

1

KonmuectBo yacos

KonnuecTtBO yacoB
[IpakTue

pabo
3

Bcero Konrtponbusie Ilpaktuueckune H

paboThI

paboThI


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbaeie Ilpaktuueckue U
paboThI paboThI

MMPUMCHCHHUC aJIKAHOB

12 [ukmoankassl: o0mias Gpopmyia, HOMEHKIATypa U 1
U30MEpHsl, 0COOEHHOCTH CTPOEHHS U XUMHUYECKUX
CBOICTB, CITIOCOOBI IOJyYEHUSI U IPUMEHEHUE

13 Pemenue pac4€THBIX 33124 Ha OIpEIeIICHUE 1
MOJIEKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO BEIECTBA TI0
MAaCCOBBIM AOJIAM aTOMOB 3JICMCHTOB, BXOAAIIIUX B €TI0
cocraB. Cucremaru3anys 1 0000IIeHHe 3HAHUI 110 TeMe

14 AnkeHbl: TOMOJIOTHYECKHUH psijI, oOmas Gopmyia, 1
HOMEHKJIaTypa, IEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekyn. CTpyKTypHasi ¥ [IHUC-TPaHC-U30MEepHs

QIKEHOB
15 ®usnueckue u XUMUYECKHUE CBOMCTBA ankeHoB. [IpaBuiio 1
MapkoBHHUKOBa
16 CnocoObl mosryyeHus U IPUMEHEHHUE AJIKEHOB 1
17 Tlpaktuueckas padora Ne 1 mo teme "[lonmyuenne stunena 1 1
Y U3y4YEHHUE €ero CBOMCTB"
18 Pemenne pacy€THBIX 3a/1a4 Ha ONPEACIICHHUE 1
MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO BEUIECTBA
19 AnkanueHsl: conpsiKEHHBIC, H30JIMPOBAHHBIC, 1
KyMy/iIupoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHUS
20 XwumMuueckue CBOMCTBA COMPSHKEHHBIX JTUCHOB 1
21 CrnocoObl nostyyeHus 1 NpUMEHEHHE allKaJueHOB 1
22 AJNKWHBI: TOMOJIOTHYECKHH psifl, 00mas ¢popmyia, 1

HOMEHKJIaTypa, AIEKTPOHHOE U POCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, PU3NYECKUE CBONCTBA

23 XUMHUYECKHE CBOICTBA AIIKUHOB 1

24 KavecTBeHHbIE peaKIMi HAa TPOWHYIO CBA3b 1

25 CrocoObl mosrydeHus 1 IPUMEHEHNE alTKHHOB 1

26 Pemenue 3a1a4: pacy€Thl 10 YpaBHEHHIO XUMHUECKON 1
peaknuu

27 Cucremarusanus U 0000IIEHNE 3HAHUN IO TEME

28 ApeHBI: TOMOJIOTHYECKHUH psif, oOmiast hopmya, 1
HOMEHKJIaTypa. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI O€H30J1a U TOIyoa, uX (pu3ndecKkre
CBOMCTBA


https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbaeie Ilpaktuueckue U
paboThI paboThI

29 XuMHYECKHE CBOIMCTBA apEHOB: PEAKIIMU 3aMEIECHUS 1

30 XuMHUECKHE CBOMCTBA apEeHOB: PEAKIMK IPUCOCTUHEHUs, 1
OKHCJIEHHE TOMOJIOTOB OeH301a

31 Oco0GeHHOCTH XMMUYECKHX CBOHCTB CTUPOJIA 1

32 Pemenue pacu€THBIX 3a7a4 Ha ONpeIeiieHNe 1
MOJICKYJISIPHOM (hOPMYJIIbI OPTaHUYECKOTO BEIIECTBA

33 Cnoco0bl MOTy4eHus ¥ MPUMEHEHHE apEHOB 1

34 T'eHernueckas CBsI3b MY Pa3IMYHBIMU KJIACCAMH 1
YTJIEBOAOPOIOB

35 Pacuérel 10 ypaBHEHUAM XUMHUYECKUX PEAKITHA. 1
CucremaTtu3zanus U 0000IIeHHE 3HAHUN TI0 TeMe

36 IIpuponnsiii ra3. [lomyTtHble HeTSIHbBIE Ta3bl 1

37 KameHHbBIN yroib U IPOAYKTHI €T0 MepepadoTKH 1

38 Hedtb u criocoOs! e€ mepepadorku. [IpumeHeHme 1
MPOJYKTOB MepepadboTku HehTH

39 T'eHernueckas CBsI3b MY Pa3IMYHBIMU KJIACCAMH 1
YTIIEBOAOPOIOB

40 T anoreHONmpOU3BOIHBIC YIIICBOIOPOIOB: MICKTPOHHOE 1
CTPOEHUE; peaKIMH 3aMeIIEeHHUs rajioreHa

41 JleiicTBue 1enoyeil Ha raJoreHIpoOu3BOIHBIE. 1
B3anmMopeiicTBre qUTanoreHaIKaHOB ¢ MarHUEM U
[IUHKOM

42 Cucremaruzanus 1 000011IeHNE 3HAaHUH 110 pa3jeny 1
"VYrneBonopoasr"

43 KonrtpompHas padora o teme "YTiieBogopoasr" 1 1

44  TlpenenbHble OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKHIHA 1

pan, oburast popmyna, CTpOSHUE MOJIEKYII, H30MEpHs,
HOMEHKJIaTypa, kinaccudukanus, pusndeckre CBONCTBA

45 XuMHuYecKue CBOICTBA MpeAeTbHBIX 0JHOATOMHBIX 1
CTIIHPTOB

46 CriocoObl TOTydeHUs B TPUMEHEHHE OJTHOATOMHBIX 1
CIHPTOB

47 TIpoctblie 3¢upbl: HOMEHKJIATYpa U U30MEpHUs, 1

0COOEHHOCTH (PM3UYECKUX M XUMUUECKUX CBOWCTB

48 MHOroaTOMHBIE CIIUPTHI: STWICHTIIUKONb U TIIUIepUH, nx 1
¢du3nueckre U XMMUYECKHE CBOMCTBA

49 Cnoco0Obl MOTy4eHHUs U TPUMEHEHHE MHOTOATOMHBIX 1
CIIHPTOB


https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbaeie Ilpaktuueckue U
paboThI paboThI

50 ®eHo: CTpOCHUE MOIEKYIBI, (PU3HUECKHUE CBOCTBA. 1
TokcnyHOCTh (heHoma

51 Xwumuueckue cBolicTBa eHoIa 1

52 CmocoObl nostyueHus 1 IpuMeHeHne GeHosa 1

53 IlIpaktuueckas padora Ne 2. Pemenue 1 1
AKCIEPUMEHTAIBHBIX 33134 110 TeMe "CrnupThl U HeHobI"

54 Cucremaruzanus 1 0000IIEHIE 3HAHH 110 TEMe 1

55 Anbaeruzibl ¥ KETOHBI: 3JICKTPOHHOE CTPOCHHUE 1

KapOOHWIIBHOMN TPYIIITEI; TOMOJIOTHYECKHE PSIBI, 00IIast
dopmyIa, u3oMepus U HOMEHKJIATypa

56 Anbaerunbl ¥ KeTOHBI: (PU3NUECKHE CBOMCTBA; PEAKIIUU 1
MPUCOCAMHCHHUS

57 Peakiuy OKUCJICHHS M KAYECTBEHHBIC PEAKIINU 1
aJbIETUI0B U KETOHOB

58 CnocoObl moyuyeHus allbJIeruI0B U KETOHOB 1

59 OpHOOCHOBHEIE MTpEENbHBIE KAPOOHOBBIE KUCIIOTHI, 1

0COOEHHOCTH CTPOCHUS UX MOJICKYJL

60 M3omepus 1 HOMEHKJIAaTypa KapOOHOBBIX KUCIIOT, UX 1
¢duznyeckue cBoicTBa

61 Xwumuueckue CBOMCTBA MPEAETHHBIX OJTHOOCHOBHBIX 1
KapOOHOBBIX KUCIIOT

62 OcoOeHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. 1
MHoroo6pa3ue KapOOHOBBIX KUCIOT

63 OcCoOEHHOCTH CBOWCTB: HETIPEICIbHBIX H apoMaTudecknx 1
KapOOHOBBIX, TUKAPOOHOBBIX, THAPOKCUKAPOOHOBBIX
KHCIIOT. Hpe}ICTaBI/ITeHI/I BBICHINX Kap6OHOBBIX KHUCIOT

64 TloHsATHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIIOT 1
65 CrocoObl nosyyeHus 1 NpUMeHeHne KapOOHOBBIX kKuciaoT 1

66 CioxHbIe 3QUPHI: TOMOJOTHYESCKHH Psifl, 00IIast 1
bopmya, u3oMepus 1 HOMEHKJIaTypa

67 ®dusnueckue u XUMUYECKUE CBOWCTBA A(UPOB 1

68 Pemenue pacu€THBIX 3aa4: M0 YPaBHEHUIO XUMUIECKOM 1
pEeaKIum, Ha OIpe/IeTICHuEe MOJIEKYISIPHOH (hopMyITbI
OPraHUYECKOTO BEIeCTBa

69 IIpaktuyeckas pabora Ne 3. Pemenue 1 1
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme "KapOoHoBbIe


https://m.edsoo.ru/2ce726f8
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
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbaeie Ilpaktuueckue U
paboThI paboThI
KuCIOoThl. CliokHBIE HPHUPHI"
70 Kupsl: cTpoenue, pu3nUecKre U XUMHYECKHUE CBOMCTBA 1
(rumposus)
71 OcoOeHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKH 1
HENPEeIeIbHBIX KUPHBIX KUCIOT. JKUpbI B IpUpo/ie
72 MBpUta KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX 1
Morolee aeiicteue. [loHaTHE 0 CHHTETHYECKHX MOIOIIUX
cpeactax (CMC)
73 T'enetnueckas CBA3b YII€BOJOPOIOB U 1
KHCJIOPOJICOACPIKAIINX OPTaHUYECKHUX BEIIECTB
74 Pacu€Tpl 1O ypaBHEHUSIM XUMHYECKHUX PEAKIIHiA 1
75 Cucremarusanus 1 0000IIeHAE 3HAHUN 110 TEME 1
76 OOmiast xapaKTepUCTUKA YIIIEBOJOB H KJIACCU(DUKALIHS 1
yIIeBOI0OB (MOHO-, M- U TIOJUCaXapH/Ibl)
77 Monocaxapuabl: (PU3NIECKHUE CBOMCTBA U HAXOX/ICHUE B 1
pupoJIe
78 IlpumeHEeHHE TIIFOKO3bI, €€ 3HAUCHHE B 1

KUBHCACATCIIbBHOCTH OpraHnu3Ma

79 Jlucaxapuisl: caxaposa, MaJIbTO3a U JJAKTO3a. 1
Haxoxaenne B pupoe U NPUMEHEHUE JTUCAXaPUJIOB

80 Ilommcaxapuapl: CTpOEHHE MAaKpOMOJIeKyH, pusmueckne u 1
XMMHYECKHE CBOMCTBA, TPUMEHEHUE

81 IloHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX 1

82 Pemenue pacueTHBIX 334 Ha ONPEICICHUE TN 1
BBIX0/JIa MMPOYKTA PEAKLIUU OT TEOPETHUECKU
BO3MOXHOTO

83 Cucremaruzamus u 00001IeHNE 3HAHNH TI0 pa3ey 1

84 KonrpoabHas pabdora no reme "Kuciaopoacoaepxarue 1 1
OpraHUYecKHue coequHeHns"

85 AwmwuHBL KIacCH(pUKAIHS, CTPOSHUE MOJIEKYJI, 001Iast 1
dopmyna, u3oMepus, HOMEHKIaTypa U (pU3nIecKue
CBOMCTBA

86 Xwummueckue cBOMCTBA aM(aTHUECKUX aMHHOB 1

87 AHWIUH: CTpOEHHE aHWJIMHA, 0COOEHHOCTH XUMHYECKHX 1
CBOMCTB aHUJIMHA

88 CmocoObI morydeHus 1 IPUMEHEHUE aTu(paTHIeCKIX 1
aMHHOB

89 AMMHOKHUCIIOTHI: HOMEHKJIATypa U H30MEpHUs, 1

¢duznueckue cBoiictBa. OTAENbHBIE IPEICTABUTENH O


https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

No Tema ypoka KonnuectBo yacoB

/1 Bcero Kontponbaeie Ilpaktuueckue U
paboThI paboThI

AMHUHOKHUCIIOT

90 XwumuuecKHe CBOMCTBA aMHHOKHUCIOT, UX OMojgoruyeckoe 1
3HaYCHUE aMUHOKUCIOT. CHHTE3 M TUAPOJIN3 MENTHIO0B

91 benku Kak MPUPOTHBIEC MTOJTUMEPHI; CTPYKTYPHI OCIKOB 1
92 XuMmuHuecKHue CBOMCTBA OEIKOB 1
93 AsoTcojaepxariye reTeponruKInIecKue COCTUHCHHMS. 1

HyKJIeI/IHOBBIe KHCJIOTBL: COCTaB, CTPOCHUC U
OuoJioruyeckas POJIb

94 TIIpaktuyeckas pabora Ne 4. Pemienue 1 1
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe "A3oTcoaeprKaliye
OpraHuYecKHue coequHeHus"

95 [IIpaktuyeckas pabora Ne 5. Pemienue 1 1
AKCIIEPUMEHTAJIbHBIX 33a4 1o TeMe "Pacrio3naBanue
OpPraHMYeCKUX COCTUHEHUI"

96 KouTposbpHas padbota 1o Teme "A30TcoaepiKaiiye 1 1
OpraHuYecKHue coequHeHus"

97 OcHOBHBIE TOHSATHS XUMHH BEICOKOMOJICKYIISIPHBIX 1
COEIMHEHUI U METOJIbl UX CHHTE3a —IIOJMMepU3alus U
MIOJIMKOHICHCAITHS

98 [Ilnmactmacchl. YTuim3amus U nepepadoTka IiacTHKa 1

99 DnacroMepsl: HATYPAIbHBIM CHHTETHYECKHE KayUyKH. 1
Pe3nna

100 Bonokna: HaTypaibHbIE, HCKYCCTBEHHBIE, 1

CHUHTCTHUYCCKHUC. HOJII/IMepLI CIICIUAJIbHOI'O Ha3HAYCHUA

101 ITpaktuueckas paborta Ne 6. Pemenue 1 1
AKCIIEPUMEHTAJIbHBIX 33/1a4 1o TeMe "Pacno3naBanue
IJIACTMAcC ¥ BOJIOKOH"

102 O6o0mieHne U cucTeMaTu3alus U3y4YeHHOTO MaTepuania 1
1o TeMe "BblcokoMOneKysipHble COeTUHEHUS "
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6

11 KJIACC


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponbabie IlpakTuueckuc
paboThI paboThI
1  Arom. CocTaB aTOMHBIX s7€p. XUMHUUECKHUH 371EMEHT. 1
N3otonbl
2  CtpoeHue 31eKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIE 1
qucia
3  Knaccudukanus XMuMUYECKUX JIEMEHTOB (s-, p-, d-, f- 1
3JIEMEHTHI)
4  PacnpezneneHue 3J€KTPOHOB IO aTOMHBIM OpOUTAIISIM 1
5  DrexkTpoHHBIE KOH(PHUTypaluyu aTOMOB JIEMEHTOB B 1

OCHOBHOM H BO36y>KI[éHHOM COCTOAHUH

6  DiekTpoHHbIE KOHPUTYpallUUd HOHOB. 1
DIIEeKTPOOTPULIATEITLHOCTh

7 Ilepmoguueckuii 3akoH u [lepuoanueckas cucrtema 1
XUMHYECKHX 21eMeHTOoB JI. 1. MeHpaeneeBa, CBSI3b C
COBPEMEHHOM TEOPUEN CTPOCHUS AaTOMOB

8  3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUYECKUX 1
3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX
BEILECTB 110 TPyNIaM 1 Nepruoaam

9 Cucremarusanusa 1 0000IIEHNE 3HAHUHT 110 TEME 1
10 Bwuaer xuMHuueckol cBsi3u. MexaHu3Mbl 00pa30BaHHS 1
KOBAJICHTHOM CBA3U. BopopoaHas cBsai3b. MeKMOIEKYIISIPHbBIE

B3aUMOJCHCTBUS

11 BajeHTHOCTH U BaJE€HTHBLIE BO3MOXKHOCTH aTOMOB. CBS3b 1
AIIEKTPOHHOU CTPYKTYPHI MOJIEKYJ C UX TE€OMETPUUECKUM
CTPOCHHEM

12 TlpencraBieHus O KOMIUIEKCHBIX COEAMHEHUSAX: COCTaB U 1
HOMEHKJIaTypa

13 BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSI. 1

Tumnsr KPpUCTAJTUINYCCKUX PCIICTOK U CBOMCTBA BEIIECTB

14 TlonsTHe 0 qucnepcHbIX cucremax. [IpencraBienue o 1
KOJUTOMJIHBIX pacTBOpax

15 MHcrtunHBIE pacTBOPHI: HACHIIIEHHBIE U HEHACBIILIEHHBIE, 1
pactBopuMocTb. Kpucramioruaparsl

16 CnocoObl BbIpakeHUsI KOHIIEHTPALUN PaCTBOPOB 1

17 Pemenune 3amay ¢ UCIIOJIB30BAaHNEM OHATHHA "'MaccoBas moist 1
pacTBOpEHHOrO BenlecTa", "MoJIsIpHas KOHIIEHTpaus'"

18 Kuaccudukamus 1 HOMEHKJIaTypa HEOpraHW4ecKux Bemecrs 1

19 Cucremarusanusa u 00001IeHYE 3HAHUN 10 TEME 1

20 KonrponabHas padora no remam "CTpoeHue aToma. 1 1


https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a

No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponbabie IlpakTuueckuc
paboThI paboThI

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux saeMenToB . 1. Menpaeneesa", "Ctpoenne
BelecTsa. MHoroo6pasue BemiecTs"

21 Krnaccugukanus XUMHUECKUX PEaKIUi B HEOPTaHUYECKOH U 1
OpPraHMYeCcKO XMMHUH. 3aKOH COXPAHEHHsI MacChl BEIECTB;
3aKOH COXpPaHEHHUs U MPEBPAIICHUS SHEPTUH MIPH
XMUMHYECKUX PEaKIHsIX

22 TemoBble 23G(HEKTh XUMUYECKUX PEAKIIUM. 1
TepMoxuMHUYECKHE YPaBHEHUS
23 BpruucneHus 1o ypaBHEHUSIM XUMUYECKUX PEaKuil 1 1
TEPMOXUMHYECKUM YPaBHEHUSIM
24 CxOpoCTh XUMHUYECKOU peaKIuu, €€ 3aBUCUMOCTh OT 1
pa3nmuuHbIX (hakropoB. Katanus u kaTamu3aTopsl
25 T'OoMOreHHBIC U TETEPOTCHHBIC PEAKIINU 1
26 IlIpaktudeckas padora Ne 1 mo Teme "BiusiHue pa3mndaHbIX 1 1
($haKTOpOB HA CKOPOCTh XUMHUYECKON peakuu"
27 OGOpatumble U HeoOpaTHUMbIE peaKIMH. XUMUYECKOe 1
paBHOBecHe
28 Ilpaktudeckas padora Ne 2 mo Teme "BiusiHue pa3muaHbIX 1 1
(bakTOpOB Ha MOJOKEHNE XUMHUYECKOTO paBHOBeCHA"
29 Dnextposmtuueckas nucconuanus. CuinbHbIC U cadbie 1
aneKTpoUThL. CTENEeHb AUCCONUAITTH
30 MHonnoe mpousBeneHne Boasl. Cpeaa BOJAHBIX PaCTBOPOB. 1
Bonoponusii nokasarens (pH) pactBopa
31 T'uaponus coneil. Peakiuu, npoTekaromye B pacTBOpax 1
AIIEKTPOJIUTOB
32 Tlpaktuueckas padora Ne 3 mo teme "Xumudeckue peaknuu B 1 1
pacTBOpax JIEKTPOJIUTOB"
33  OKuCIUTENbHO-BOCCTAHOBHUTEIbHbIE peakiy. Baxkneimume 1
OKHCITUTEIN U BOCCTAHOBUTEIN
34 Mero AMEKTPOHHOTO (JIEKTOHHO-HOHHOT0) OanmaHca 1
35 DeKTposin3 pacTBOPOB U PACILUIABOB BEILECTB 1
36 Pemienue 3a1a4 pa3muIHBIX THIIOB 1
37 Pemienue 3a1a4 pa3nuyHbIX THIIOB 1
38 Cucremaruzamnus U 0000IIEHAE 3HAHUN 110 TEME 1

"Xumnueckue peakuuu"
39 KonrtponbHas pabota no Teme "XuMHuecKkue peakuu" 1 1

40 Tlonoxenue HeMeTawioB B [lepnoanueckoit cucreme 1


https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930

n/n
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58
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Tema ypoka

XUMHYECKHX aeMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
cTpoeHus ux atoMoB. du3nyeckre CBOMCTBa HEMETAJIIOB

AJIOTpOIUS HEMETAILIOB (Ha MPUMeEpPe KKCIOpOoia, Cephl,
docdopa u yriaepona)

Bonopon: nomyuenue, puzndeckue u XUMHUYECKHE CBOMCTBA.

IM'aapuast

["anoreHsl: HaX0X/JI€HUE B IPUPOAE, CIIOCOOBI MOTy4EHUS,
¢du3nveckre 1 XMMUYECKHE CBOWCTBA

IManorenoBoiopoabl. BaxxHelre Kucaopoacoaepxxaime
COEIMHEHUS TaJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE CIOCOOBI MOTYYEHHS
rajoreHoB. [ I[puMeHeHue raloreHoB U X COCIMHEHU

[TpakTrdeckas padota Ne 4. Pernenne sKCriepuMeHTATbHBIX
3agad4 mo reMme "l"anoreusr"”

Kucnopoa: 1abopaTopHbIe ¥ TPOMBIIUIEHHBIE CIIOCOObI
NOJy4YeHUs1, PU3NIECKUE U XUMHYECKHe cBoicTBa. O30H.
[IpumeneHne KUCIOpoa U 030Ha

OKCI/IIH:I H IICPOKCHUABI
Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Cepa: HaXOXXJ€HHE B IPUPOJIE, CIIOCOOBI MOTyUEHUS,
¢uznyecKkue 1 XuMUYECKHE CBONCTBA

CepoBoaopon, cyiabhuisl

Kucnoponconepxamue coequaenus cepbl. OcoOOeHHOCTH
CBOWCTB CEPHOM KUCJIOTHI

[Ipaktuueckas padota Ne 5. Pemienne skcriepuMeHTAIBHBIX
3a1a4 o teme "Cepa u e€ coenuHeHus"

A3zor: HaxXOXKICHUC B IPUPOAC, CITOCOOBI MOJIy4YCHUH,
q)HSI/I‘{eCKI/IG 1 XUMHYECKHE CBOMCTBA. AMMI/IaK, HUTPUIBL

Kucnopoacoaepxaniue coequuenus a3ora. OcoOeHHOCTH
CBOMCTB a30THOW KHCIIOTHI

[TpumeHeHue a30Ta ¥ €ro COeAMHEHUI. A30THbIE y10OpeHus

®docdop: HaX0XKICHHUE B PUPOJIC, CITOCOOBI MTOTyUEHHUS,
¢usnueckue u xumuueckue cBoiictsa. Pochuast u pochun
Oxcunst pocdopa, pochopconepxkamue kucnotel. Conu
(dhochopHON KUCIIOTHI

[Tpumenenue docdopa u ero coenunenuit. ocopueie
ynoopeHus

[pakTrueckas padora Ne 6. Penienue sxcriepuMeHTaNbHBIX
3ajga4 1o reme "A30t u ¢pocdop u ux coeAuHeHU"

KonnuecTtBO yacoB

Bcero Kontponwsnbie IlpakTnueckuc

paboThI

paboTsl


https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f

No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponbabie IlpakTuueckuc
paboThI paboThI
61 VYruepoa: HaxOXIEHUE B IPUPO/IE, ATUIOTPOITHBIC 1
Mo uUKayK; GU3NIECKHE U XUMHUECKUE CBOMCTBA,
MPUMEHEHUE

62 Oxkcun yraepona(Il), okcun yrnepona(IV), yronsnas kucinora 1

U e€ conu
63 Pemenue 3a1a4 pa3IMUHbIX TUIIOB 1
64 KpeMmHuii: HaX0XKAEHUE B IPUPOJE, CLIOCOOBI MOTYUEHUS, 1
buznyeckue 1 XuMUYECKHe CBONCTBA
65 Oxcun kpemuansa(IV), kpeMHUEBas KUCTIOTA, CUITUKATHI 1
66 IIpumeHeHue kpeMHUsS U ero coeauHeHni. CTeKII0, ero 1

MMOJIy4Y€HHEC, BUJbI CTCKIIa

67 Pemenue 3a1a4 pa3IuvHbIX THIIOB 1
68 Cucremarusamnus 1 0000IIEHNE 3HAHUNA 10 TEME 1
"Hemerambr"
69 KonrtponbsHas pabora o teme "Hemerammsr" 1 1
70 AHanu3 pe3yJabTaToB KOHTPOJIBHON PabOThI, KOPPEKIIHUS 1
OImrO0K
71 Tlonoxenue metaiuioB B [lepuoanueckoii cucreme 1

XHMHYECKHX 3JeMeHTOB. OCOOCHHOCTH CTPOCHUMA
SJICKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB

72 Oo6mme pusznyeckue cBoiicTBa MetauioB. [Ipumenenne 1
METAJUIOB B OBITY U TEXHUKE

73 Cmnassl MetasioB. Koppo3ust metanios 1

74  Peuenue 3aaa4 pa3InyHbIX TUIIOB 1

75 DJEeKTpOXUMHUYECKHUH psij HanpshKeHui MetaioB. Oomue 1

CIOCOOBI MOTYYECHUSI METAJIJIOB

76 OOmiast XxapaKTEpPUCTHKA METAIIOB [A-Tpymiibl 1
Ileproanueckoit CuCTEMbI XUMHYECKUX 3J1EMEHTOB. HaTpuit
U KaJMii: monydyeHue, Gpu3nyeckue 1 XuMHU4YecKre CBONCTBA,
MIPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHEHUM

77 OO0mas xapakTepucTika MeTayuioB [IA-Tpynms 1
[Teproanyueckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB. Maruui
U KaJIbLUI: 1TosTyyeHne, GU3ndecKrue 1 XUMUYECKHe
CBOWCTBA, MPAMEHEHHE MTPOCTHIX BEIIECTB M UX COCITUHEHHN

78 JKEcTKOCTh BOJBI M CLIOCOOBI €€ YCTpaHESHUS 1


https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9

No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponbabie IlpakTuueckuc
paboThI paboThI
79 AmoMuHuil: monyueHue, GU3NIECKHe U XUMHUUECKUE 1
CBOIICTBa, IPUMEHEHHE
80 AwmdoTepHbIe CBOKCTBA OKCH/IA U THAPOKCH]IA A TFOMUHHS, 1
TUIPOKCOKOMITIIEKCHI aTFOMUHUS, MX TPUMEHEHUE
81 Pemenue 3a1a4 pa3Iu4IHbIX THIIOB 1
82 Ilpaktuyeckas padora Ne 7. PemeHue skcepuMeHTaTbHBIX 1 1
3aja4 1o tTeme "MeTauibl M1aBHbIX noArpynm"
83 OOwas xapakTepucTHKa MeTaJIII0B 000uHbIX oarpymni (b- 1
rpynn) [leproauueckoii CUCTEMbI XUMUYECKUX 3JIEMEHTOB
84 ®usnueckre U XUMUYIECKUE CBOKWCTBA XpOMa U €ro 1
COEIMHEHUH, UX PUMEHEHHE
85 Baxmneiimue coenunenus mapranna. [lepmanranar xanus, 1
€ro OKUCIUTEIbHBIE CBOMCTBA
86 ®dusnueckue u XUMUYCCKUE CBOWCTBA XKelle3a U ero 1
coenuHeHuil. [lonydyeHnre u mpuMeHeHUE CIIaBOB JKeje3a
87 @dusuueckue U XUMHYECKHE CBOUCTBA MEAU U €8 1
COCIMHEHUH, UX IIPUMCHCHHE
88 ®dusnueckne U XUMUYECKUE CBOWCTBA IUHKA U €T0 1
COeMHEHUH, UX MpuMeHeHHe. [ MIPOKCOKOMIUIEKCHI ITMHKA
89 IlIpaktuueckas padora Ne 8. PemieHne skCriepuMeHTAIBHBIX 1 1
3aza4 1o teme "Mertauibl 1000UYHBIX OArpymn”
90 Pemenue 3ama4 pa3IUIHBIX THIIOB 1
91 OOGoOuieHue U cucTeMaTH3aIlKs H3y4YeHHOT0 MaTepuana mo 1
teme "MeTtabr"
92 KoHtponbsHas pabora o Teme "MeTaysr" 1 1
93 Amnanu3 pe3ynbTaToB KOHTPOJIBHON paboThl, KOPPEKIUI 1
01113 (03
94 Ponp xumu# B 00€CTICUCHHH YCTOWYMBOTO PA3BUTHUS 1
yenoBedecTBa. [loHATHE O HAYUYHBIX METOJIaX MCCIETOBAHUS
BCIIICCTB
95 Hay4Hble MPUHIUIIBI OPTAHU3AIMHA XUMUYECKOTO 1
MpOU3BOJCTBA. [[pOMBITIIIEHHBIE CITOCOOBI TOTYUEHUS
BRXHCHININX BEIIECTB
96 Xwummueckoe 3arpsi3HEHHE OKPYKAIOIIEeH CPebl M €ro 1
MOCTIEICTBUS
97 Xumus v 370pOBBE UenoBeka. JIekapcTBEHHbIE CpeACcTBa 1
98 Xwumus numu. Pones XuMun B 00eCIIeUeHNH TUILEBOI 1
0e30MacHOCTH

99 Kocmernueckue u napdromepHslie cpencta. borroBas xumus 1


https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9

No Tema ypoka KonnuectBo wacon

/1 Bcero Kontponbabie IlpakTuueckuc
paboThI paboThI
100 Xwumus B cTrpouTenbeTBe. BaxkHeiie cTpouTeabHbIe U 1
KOHCTPYKIIMOHHBIC MaTepPHAaJIbI
101 Xwumus B cenbckoM xo03siicTBe. OpraHu4ecKue u 1
MUHEpaJIbHbIEC YI00peHUs
102 Cucremaruzanus 1 0000IICHIE 3HAHHIA 110 TEME 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 4 8

YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

* Xumus, 10 knacc. Yrny6nennsiii ypoenb / Epemun B.B., Ky3smenko H.B.
AxkrmonepHoe oomectBo «M3aarenbetBo «lIpocBemenner
* Xumus, 11 knacc. YraoyOnennsiii yposenb  Epemun B.B., Kyzsmenko H.B.

AxunonepHoe obmectBo «M3narensctBo «IIpocseiieHne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Ps6oB M.A. COopHuk 3a1a4, ynpakHeHHu 1 TecToB 1o xumuu 10-11 ximacc
M:3K3AMEH, 2017

Psi6oB M.A. Tectnl mo xumun 10 knacc M:OK3AMEH, 2020

Ps6oB M. A. Tectsl mo xumuu 11 knacc M:OK3AMEH, 2021

MuxkuTiok A.[l. Pabouas Terpanp no xumun 10 knacc M:OK3AMEH, 2019

MuxkuTiok A./]. Pabouas Terpanp no xumuu 11 knmacc M:OK3AMEH, 2019


https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

KommnekT npe3entanuii k ypokam 10-11 kmacc.
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