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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpaMMa mo XMMUU Ha YpOBHE CPEIHEro O0IIero oOpa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl 00pa30BaTENHHOM IPOrPaMMBbI cpeHero 0o1ero oopazoBanus(POIT
COO), mpencrasinennbix B dDenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragaapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHusi y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit  ®Dexaepariuu,
peanu3yIonMX OCHOBHBIE 00pa30BaTEbHbBIE TPOTPAMMBI, I OCHOBHBIX TIOJIOKCHHMA
«Crtpareruu pa3putus Bocnutanusi B Poccuiickoit @eneparuu Ha nepuon 10 2025
rona» (Pacnopspxkenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha ypOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAaeT Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanusi ywamuxcs 10-11 kmmaccos.
WN3yuenne mpenmera, peanmsyemMoe B ycCioBHsIX —auddepeHITMpPOBaHHOTO,
npoduibHOrO 00y4YeHHs, TPHU3BAHO OOeCHeuuTh 00I11e00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO s
aJanTaluyi UX K OBICTPO MEHSIIOLIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKxkKe s
IPOJIOJDKEHUST OOyYeHUsSI B OpPraHW3anusax MpodecCHOHATBLHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SBJISIETCS OJJHOW U3 TPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XWMHM Ha3Hau€HHE TMpeaMera «XHUMHUSD TOTydaeT
NOoAPOOHYI0  WHTEpIpPETalluil0 B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMU
nonoxxkeausimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, CoJepKaHus,
pe3yJbTaTtoB OOy4YeHUs U TpPeOOBAaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUIETENCTBOM TOMY SIBISIFOTCSL CJEAYIOIIME BBIMOJHIEMbIE MPOrPaMMOMN MO
XUMUHU (PYHKITUHN:

e UH(POPMAIIMOHHO-METOIMYECKAsA, pealu3alus KOTOpord obecreynBaeT
MOJIy4YeHHUE NPEACTaBICHUS O UENAX, COACpKaHUHU, OOIIeH cTpaTeruu
00y4eHMs, BOCIUTAHUS U PA3BUTHUS 00YUAIOIINUXCS CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdUIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTpE/ICJICHUE: TPHUHIIUIIOB CTPYKTYPUPOBAHUS W TMOCJIEI0BATEILHOCTH
W3YUYCHUsI y4EeOHOro marepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMHUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O00pa3oBaTEIbHBIX TOCTIKEHHM OOydaroluxcs B
paMKax WTOroBOW arrectaniii B (OpME E€IUHOTO TOCYIapCTBEHHOTO
HK3aMEHa MO XUMHUH.

[Iporpamma ajist yrinyOn€HHOTO U3yYeHUSI XUMUU:

e YCTAaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe
JUIsT W3Y4YEHUsT B paMKaxX OTICNbHBIX Mpoduiei, mnpeaycMaTpuBaeT



pacupeneneHue W CTPYKTYPUPOBAaHHME €ro II0 KJaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e aéT NMpPUMEpPHOE paclpeiesieHue Yy4eOHOro BPEMEHH, PEKOMEHIYyEeMOro
JUISI U3yYEHHUSI OTACIIbHBIX TEM;

e TMpejsiaraeT NPUMEPHYIO I[OCIIEJOBATEIbHOCTh M3YyUYEHHS Y4YeOHOro
MaTepuaia ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEPIPETALHUIO LIeJIel U 3a7a4 U3y4eHHUs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUsA, COACP)KATEIBLHON XapaKTEPUCTUKHU
IUTAHUPYEMBIX  PE3yJIbTAaTOB OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHON
MPOTPaMMBbI CpeaHero o011ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
METaIpeMETHBIX, NPEIMETHBIX), a TaKXe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENIbHBIX ~ JACMCTBHI  00ydYaromerocs IO OCBOCHHUIO
coJiepKaHUs IIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIHKAM B IMporpamMMme MO XUMHUHU MPEeayCMOTpEHa
IPEEMCTBEHHOCTh C€ OOy4Ye€HHEM XUMUUM Ha YpPOBHE OCHOBHOIO OOUIETO
oOpa3oBaHusl. 3a MpeaeaamMy yCTaHOBJICHHOM IPOrpaMMOii IO XUMHUH 0053aTeIbHON
(MHBapHAHTHOW) COCTAaBISIONICH CoOJEpKaHUS Y4eOHOro mpeaMera «XUMUs»
0CTaéTCsi BO3MOXKHOCTH BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpas JOJKHA
ONPENENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQuiIsi O0ydeHHUS.

B cootBerctBuM ¢ koHuentyanbHsIMM nosioxkeHusmu PI'OC COO o
Ha3HAYCHUH TPEeIMETOB 0a30BOro u yriayOJn€HHOrO YpOBHEH B cHCTEME
muddepeHupoBaHHOTO OO0yYEHHUSI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHUSI Ha YPOBHE YIIYOJNEHHOrO U3Yy4YEHHUsS HAMNpaBlIeH Ha peau3alfio
IPEEMCTBEHHOCTH C MOCIEAYIOIIUM TAIOM OJYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax HW3y4YEHHUs CIELUUAJbHBIX ECTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Mpo(dhecCHOHATBFHOTO 00pa30BaHuUs.
B 1ol cBs3u nU3ydeHue npeaMera « XMMHUS» OPUEHTUPOBAHO MPEUMYILECTBEHHO
Ha paclIMpeHHue U YIIIyOJICHHE TEOPETHYECKOM M MPaKTUYECKON MOATOTOBKHU
oOyyJaronuxcsi, BBIOpaBIIMX ONPENEAEHHBIN NMPOpUIL 00y4YeHHs, B TOM YHCIIE C
NEPCIIEKTUBOM  MOCIEAYIOMIET0 TMONMYYeHHs] XHMHUYECKOro OOpa3oBaHHs B
opranmzanusax mnpodeccuoHaibHOro oOpa3zoBaHus. Hapsany ¢ 3tuM, B cBete
tpeboBanuit ®I'OC COO k 1IaHUpyeMbIM pe3ysibTaTaM OCBOCHHsS (eepaibHON
o0pa3oBaTenbHON MPOrpaMMBbI CPETHETO OOLIEro 00pa30BaHUs U3YUYEHUE MpeIMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlay BOCIUTAHUS U COLMAIBHOTO
pa3Butus oOydaroumxcsa, Ha (OPMHUPOBAHHME Y HHUX OOIIEUHTEICKTYalIbHbBIX
yMEHUHN, YMEHHI pallMOHAIHM3allMd y4eOHOTO TpyJa M OOOOIIEHHBIX CIIOCOOOB
NEeSATENHHOCTH, UMEIOIINX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBIN XapaKTep.



CocraBngomuMy mpeaMera «XUMHUsS» Ha YpPOBHE YriayOlEHHOTO U3y4deHUs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHun noaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3allMd COJEpP)KaHMUS 3TUX KypCcOB B IpOrpaMMe IO XHMHUHU 3a OCHOBY
npuHATH ojoxeHuss PI'OC COO o paznmuumsx 6a30BOro M yriyoJIEHHOTO yPOBHEH
W3YUYEHHUS TIPEIMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTb MPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUM TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO OOJIbIINNA 00BEM (haKTOJIOTUYECKOTO MaTepHaIa.
Tak, Ha yriayOn€HHOM YpOBHE HW3Y4YEHHs IMpeaMera obecredeHa BO3MOXKHOCTH
3HAYUTEIBHOIO YBEIMYECHUS 00BEMA 3HAHUI O XMMUUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COCIMHEHUI Ha OCHOBE PaCUIMPEHUs U yriyOJaeHus MpeACTaBIeHUI O CTPOCHUN
BEIIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTAX NPOTEKAHMS pPEAKLUH,
paccMaTpUBaEMbIX C TOYKH 3PEHUS XUMUYECKOM KHHETHKHA W TEPMOJHHAMUKHU.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHYECKHX
3JIEMEHTOB 0a3UPYETCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTPOGHHMH aToMa. XHUMHUYECKass CBSI3b OOBIACHAETCA C TOYKH 3pPEHUs
SHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U pa3pyIICHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUIOB peakuuid JOMOJHSETCS
(GbopMHpOBaHMEM TMPEJICTABICHUNA 00 3IEKTPOXMMUYECKHX Mpoleccax U
3JIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XUMHUH NpU
PacCMOTPEHMH PEaKLMOHHOM CHOCOOHOCTH COEAMHEHUN ynensieTcss ocoloe
BHHUMAaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3P deKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHHU3MaX PeaKIUi.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KYyPCOB XUMHH YI1yOJaEHHOTO
YPOBHS U3y4€HUs JJI KJIACCOB OMpPeIeIEHHOT0 poduiis (TJIaBHBIM 00pa30oM Ha MX
CTPYKTYpPY M XapakTep IOMNOJHEHHH K OOIIeld CHUCTeMe IPEIMETHBIX 3HAHMM)
OKa3bIBAIOT BIIMSIHUE CMEXKHbIE NpeAMeThl. Tak, Hanmpumep, B COAEpKaHUU
npeaMeTa AJid KJIAacCOB XMMHUKO-(pu3nyeckoro npoduss 0oibiioe 3HadeHue OyayT
MUMETh 3JIEMEHTHI YUeOHOro Marepuana rno oomeit xumuu. [lpu nzyyenun npeamera
B JIaHHOM CJIy4ae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IIO3HaHUA,
OOIITHOCTH 3aKOHOB M TEOPUH B XUMHUU U B QU3HKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekyIsipHasi TeOpusi B PU3UKE), 3aKOHBI COXPAHEHUS] MACChl U DHEPTUH, 3aKOHbI
TEPMOJIMHAMHUKH, DJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B cOAEpXKAaHUM TMpeaMeTa JUIsl KIACCOB XUMUKO-
Oouosorndeckoro mpoduist OONbIINA YACIbHBIA BeC OyJeT UMETh OpraHHuYecKas
xumusi. B 3ToM ciryuae npenocTaBiasieTcsi BO3MOKHOCTD ISl 00jiee 00CTOATETLHOTO



PaccMOTPEHMsI XUMUYECKOM OpraHu3aluy KIETKH KaKk OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOAT, K IPUMEPY, TaKU€ CTPYKTYPHBIE KOMIIOHEHTHI, KakK
JUNUABL, O€IKHU, YIIIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus o
COCTaBE€ M CBOMCTBAX IMPEACTABUTENEH OCHOBHBIX KJIACCOB OPTAHUYECKHUX BELIECTB
CIIy’KaT OCHOBOM [UIsl M3Y4YEHMsI CYIIHOCTH MPOLECCOB (DOTOCHHTE3a, JIbIXaHU,
IULLIEBAPCHUS.

B nnane ¢dopmupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OLIIEHAayYHBIX METOJIOB IMO3HAHMSI M OTIbITA MPAKTUYECKOIO MPUMEHEHHUS HAYyYHBIX
3HAHUI M3y4YeHHE NpeaMeTra «XHUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXKIPEAMETHBIX CBA3SIX C YYEOHbIMHM IpeAMETaMHu, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble mpeaMeTv», «MartemaTuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu n3yuenuun yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKkKe,
KaK Ha ypOBHE OCHOBHOTO M CpeJHero oodiero oopazoBanus (Ha 0a30BOM YPOBHE),
3ajjaueil NEepBOCTENEHHONM 3HAUYMMOCTH SBJSIETCS (DOPMHUpPOBAHHE OCHOB HAyKU
XUMUU KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKOMN ACSTEIbHOCTH
YeJIOBEKA Y OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenne aTon 3agauun Ha
yriyOJEHHOM ypOBHE H3YYEHHs MpEeAMETa MNPEANojaraeT peaju3alMio TaKuX
1eJIeH, Kak:

e (dopMHpOBaHHUE TPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MTPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled ponu B o0ecrneyeHuu
YCTOWYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHIEHUWH  MpoOiIemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B PAa3BUTHU
MEJIMIMHBI, CO3JaHUU HOBBIX MaT€pHUaOB, HOBbIX UCTOYHUKOB YHEPIUU, B
o0ecreueHny palMroHAIBHOTO MPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKA, a TAKXKE 3KOJIOTMYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/IOPOBBIO U MPUPOIHOM CpeIE;

e OCBOCHHE CHCTEMbl 3HAHHUM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: GyHAaMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pA3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMUUYECKHUX PEAKLUH, O
XUMHUYECKOM PABHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX [IPUHLINANAX XUMHYECKOTO MPOU3BOJICTBA;

e (dopmHupOBaHUE y O0yJaroIIIXCsI OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN A7 OObSICHEHUs
KIIFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOW XUMUU, A OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
I'PaMOTHOTO pelIeHus MPo0JIeM, CBI3aHHBIX C XMUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKHU C ITO3UIMN DKOJIOTHYECKON 0€30IIaCHOCTH IIOCIEACTBUI
OBITOBOM M MPOU3BOACTBEHHOHN JEATEIbHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHYECKUM MPOU3BOACTBOM, HCTIOJIb30BAaHUEM U ITepepadOTKOM BEIIECTB;
yTIIyOJICHUE MPEICTaBICHUH 0 HAYYHBIX METO/IaX MO3HAHHUS, HEOOXOUMBbIX
JUIS. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCSA B MHUPE BEIIECTB H
OOBSICHEHUSI XMUMHUYECKUX SBICHUM, MMEIIINX MECTO B MNPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTH U TOBCETHEBHOM KU3HMU.

B 1muane peann3anuu NEpBOOYEPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAKOLIUX
GYHKUMNA TETOCTHOM CHUCTEMBI CPETHEro oOIIero oO0pa3oBaHUs NMpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TaKUE LETU U 3a7a4H, Kak:

BOCIIUTaHUE YOSKIEHHOCTH B TO3HABAEMOCTH SBJICHHM TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHUYECKUX U
NPUKJIAJAHBIX HMCCIEOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHMS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  yCBOCHHS
00111e4eI0BeYeCKUX [IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKHX
CIOCOOHOCTEN o0ydaronuxcsi, (GOpMUPOBaHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOHN MpodheCCHOHAIBHON U OO0IIECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHupOBaHWEe yYMEHUN M HABBIKOB Pa3yMHOTO MPHUPOIOTOIL30BAHMS,
pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO61iee yucI0 YacoB, MPEAYCMOTPEHHBIX JJI M3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
ypOBHE cpeHero obiero oopazoBanusi, coctarisieT 204 gacon: B 10 kinacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJEIO).



COJEPXAHME OBYUYEHUA

10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMMH.

[IpeameT 1 3HaUYEHHE OPraHUYECKON XUMHH, TPEACTABICHUE O MHOTOO0pa3uu
OPraHUYECKUX COCTUHECHUMN.

DNEeKTPOHHOE CTPOCHHE AaToMa yIiepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsiHMA. BajieHTHBIE BO3MOXKHOCTM aroMa yriepoaa. XUMHUYecKas CBA3b B
OpraHUYeCKUX COeAUHEHUSAX. TUIbI TMOpUIU3AIIMY ATOMHBIX OpOUTasell yriepoa.
Mexanuzmbl  00pa30BaHMsI KOBAJIEHTHOM CBA3M (OOMEHHBII M JOHOPHO-
aKLEeNTOpHbI). Tumbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaneil, G- U T-CBS3U.
Onunapnasi, 1BOMHAs M TpouHas cBsi3b. CrocoObl pa3pbiBa CBA3CH B MOJEKYyJIax
opranuveckux BemiectB. [loHaTHe 0 CBOOOJAHOM paaukane, HyKJIeopuwie u
anexkTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHni A.M. byrtnepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OPraHMYECKHUX COCAMHEHUU. MOoNeKkynspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble GOpMYyJIbl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHbIE d(PHEKThI B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUM (MHIYKTUBHBIN
¥ ME30MEPHBIA d(PPEKThI).

[IpencraBnenne o kiaccupukaluuum opraHudyeckux BeulecTB. [lonstue o
dbyHkuroHanbHoM rpymnmne. 'omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKIaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaiibHBIE Ha3BaHUS
OTJEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH W KJacCHU(PHUKAIUs OpPraHMYecKUx peakuuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKIIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OPraHNYECKUX BEIIECTB U MaTEpHaIlaMU Ha UX OCHOBE,
OMBITHI 110 MPEBPALLEHUIO OPraHUYECKUX BEUIECTB NPH HarpeBaHUM (IUIABICHUE,
oOyrJauBaHUE M TOPEHHUE), KOHCTPYHPOBAHHME MOJENEH MOJIEKYJ OpPraHU4eCKHX
BEILIECTB.

YriaeBoaopoasbl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOmas GpopMysia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpUIU3alvsl aTOMHBIX OpOHTanel yriepoja, o-cBsi3b. dusmyeckne CBONCTBA
AJKaHOB.



XWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUUU 3aMEUICHUs, HW30MEpU3aluH,
JNETUAPUPOBAHUS, IUKIN3ALNKN, TMPOJIN3a, KpEKUHra, ropenus. [IpeacraBinenue o
MEXaHU3ME PEAKIUI PAUKAIBHOIO 3aMEILICHHUS.

Haxoxnenue B npupoae. CriocoObl NOTyYeHUs U IPUMEHEHNE aJTKaHOB.

Huxnoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHHUS U XMMUYECKUX CBOMCTB MaJIbIX (IIMKIJIOMPOIIaH, IUKI00yTaH) U OOBIYHBIX
(LIMKJIOMEHTAaH, HUKIIOTeKCaH) [UKI0aNKaHOB. CIIOCOOBI MOTyYEHUs! U IPUMEHEHHE
LUKJIOAJIKAHOB.

Ankensl. ['oMoyiorudeckuil psii aakeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DIIEKTPOHHOE M POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI JIKEHOB, SP-TUOPHIM3aIIUs
aTOMHBIX opOuTaneit yriepona, 6- U m-cBsi3u. CTPYKTypHasi U TeOMeTpUYecKas
(umc-tpaHc-) uzomepus. Ousnyeckue cBOWCTBa AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuy IPUCOEIUHEHHUs], 3aMEIICHHUS B O-IIOJIOKEHHWE IPHU JBOWHOU CBS3H,
nonuMepusanuu u okuciieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4YEHUS U IPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIC, 30JIMPOBAHHBIE,
Kymynuposarusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX IUEHOB, 1,2- u 1,4-npucoennnenue. [lonmmmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOJTy4YeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonoruyeckuii psii alKMHOB, 0011as popmyiia, HOMEHKIATypa U
U30MEpHsl. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKHWHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriaepoga. @uU3nyeckue CBOMCTBA aJKUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIUN ITPUCOCANHEHNS, TUMEPU3ALMN U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKUHOB, UMEIOIINX KOHIIEBYIO TPOUHYIO CBS3b.
KauectBennsie peakuuu Ha TpOHHYIO CBsI3b. CrocoObI MOMyYeHHs] U IPUMEHEHUE
AJKAHOB.

ApomaTtuueckue yrieBoJaopoasl (apeHsl). ['omonoruyeckuii psiji apeHoB,
oOmtast popmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OeH301a. DU3WYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMK 3aMelIeHUsl B OEH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJMKale, pEeakUud NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUSHTUPYIOMIEM JEHCTBUHM 3aMECTUTEICH B
OCH30JbHOM KOJIBIIE Ha MpUMEpe aJKWIbHBIX pPAJUKaIOB, KapOOKCUIHHOH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIBI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepuszanus ctuposia. CrnocoObl NOTydYeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. IlonytHsle HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxaeHue.
KamenHbIi1 yrons u npoaykTsl ero nepepaborku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKH), pU(DOPMUHT, TUPOIHU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHUE B IPOMBILIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEKY Pa3TMYHBIMU KJIACCAMU YIJIEBOJOPO/IOB.

DIJIEKTPOHHOE CTPOEHHE TaJOTCHIIPOM3BOJAHBIX YIJIEBOIOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOrPYMIy, HUTPOTPylIy, LIHAHOTPYMIY,
amuHOrpynmy. JleiicTBMe Ha TaJllOr€HIPOU3BOJHBIE BOJAHOTO M CIHUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBHE AUTAJION€HAIKAHOB C MAarHUEM M IMHKOM.
[TonsaTHe 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSAX. Hcnonp3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE H TPH CHUHTE3E
OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTANIbHBIE METOJIbI HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakiuii  yriaeBoJOpOJOB Pa3IMUHBIX KJIAcCOB (0OeciBeurBaHWE OPOMHON WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHraHaTa Kalids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUaYHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApy)KeHUE
yriiepoja v BOAOPOJa B OPraHMYECKHUX BELIECTBAX, OJyYEHNE ITUICHA U U3YUEHHE
€ro CBOMCTB, O3HaKOMJIeHHE C KoyuekiusaMu «HedpTts» u «Yromawsy», ¢ oOpasnamu
MJIACTMACC, Kay4yKOB M PE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YTJIEBOAOPOJOB H
raJoOreHIIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucsiopoaconepskamue opraHu4ecKue coeJMHeHH.

[Ipenenvubie omHOaTOMHBIE cnupThl. CTpoeHue MosieKyn (Ha mpumepe
METaHOJIa W 3TaHona). ['oMonorumueckui pdan, obmas QopMyna, u30Mepus,
HOMEHKJaTypa " kiaccudukamus. Dusudyeckne CBOWCTBA  MPEeTbHBIX
OJHOATOMHBIX CHUPTOB. BOOpOIHBIE CBSI3M MEXKIY MOJIEKYJaMHU CIHPTOB.
XHUMHUYECKHE CBOWCTBA: PpEAKUUM 3aMEUICHUs, JETUJIpaTallH, OKHUCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYeCKMMHU W  HEOPraHUYECKUMHU  KHUCIOTaMH.
KauectBeHHas peakiusi Ha OTHOATOMHBIE CITUPTHL. J[€fCTBUE 3TaHONA U METaHOJA
Ha opraHu3M uesioBeka. CrnocoObl MOTYy4YEeHUST M MNPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upel, HOMeHKIaTypa U u3omepus. OcoOeHHOCTH (PU3NYECKUX U
XAMUYECKUX CBOMCTB.

MHOroartoMHbl€ COUPTHI — OSTWICHIVIMKOJIb W TIHLEPUH. DPusnyeckue u
XMMHUYECKUE CBOMCTBA: PEAKIIMU 3aMELIEHHUs], B3aUMOJACHUCTBUE C OPTAaHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTaMH, KAayeCTBEHHAs pEAKUHUs Ha MHOTOAaTOMHBIE
criupthl. [IpencraBieHne o MexaHU3ME peaKIUi HYKICO(DHIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm desoBeka. C(CnocoObl MNOJYyYEeHHUS W TNPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
oenzonibHOTO sifpa. duszmueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcM4HOCTh ¢eHoa.
Crnioco6bl ostyueHus 1 npuMenenue genosa. GenondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEIMHEHUS] — AJIbJICTU/IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynnbl. ['oMonoruueckue pszibl aabJerU0B U KETOHOB, OO0mIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. DuU3NueCKHe CBOWCTBAa AallbJIETHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OkucieHue alpJeTUJIOB, KAaYeCTBEHHBbIE peakiuu Ha anpaeruabl. CrnocoObl
MOJIyYEHUs ¥ IPUMEHEHUE AJIbJIETHU/IOB U KETOHOB.

OnHOOCHOBHBIE MpeieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 30Mepus u HOMeHKIIaTypa. Pu3ndeckue cBOMCTBa
OJIHOOCHOBHBIX TPECIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBA,
peakius >TepudUKalUd, PEaKIUH C Y4acTHEM YIJIEBOJAOPOIHOTO pajauKaia.
OcoOeHHOCTH CBOWMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenn BBICIINX
KapOOHOBBIX KHUCIJIOT: CT€apHHOBAas, MaJIbMUTHUHOBAs, OJEUHOBAsS, JIUHO/IEBAS,
JUHOIeH08as KUCIOThI. CIIOCOOBI MOTyUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonorudeckuit psia, odmas Qopmyna, uzoMepuss u
HOMEHKIaTypa. Pu3nuecKkue W XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW U
HIEJIOYHOM cpefe.

Kupswi. Ctpoenue, GU3NIECKUE W XUMUIECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HEIpPEEIbHBIX JKUPHBIX KUCIIOT. JKuphl B Ipupo/Ie.

MEI1a KaK CONM BHICIIUX KapOOHOBBIX KHMCIIOT, X MOIOIIEE JACHCTBHE.

OO6mas xapakTepucTuka yrieBoioB. Knaccudukarus yrieBogoB (MOHO-, JU-
U monucaxapubl). MoHOcaxapuapl: TIIOK03a, (GPyKTO3a, TrajmakTo3a, pubo3a,
ne30Kcupr003a. PU3MYECKUE CBOMCTBA M HaxOXXJACHHE B Ipupoje. DOoToCHUHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U albIAETUIHON
IpyNI, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxaposa, MajlbTo3a U
nakto3a. BoccTaHaBiMBarolre U HEBOCCTaHABIIMBAIOIIUE qucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: kpaxman,
JIMKOTEH U 1eunono3a. CTpoeHHME MAaKpOMOJIEKYJ Kpaxmaja, I[JIMKOIeHa H
HEJUTI003bl.  DU3MYECKHME CBOMCTBA Kpaxmana M UEJUI0JI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3(pupoB 1eittoiao3sl. [lonsrue o0
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN HIENK).



DKCIEpUMEHTANIbHBIE METOJbl M3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
PacTBOPUMOCTbD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE ATAHOJA C HATPUEM,
OKHMCJICHUE 3TUJIOBOIO CIUPTA B aJIbACTUJ HA PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHUCJIEHUE STUJIOBOIO CHUPTA JAMXPOMATOM Kaiausi (BO3MOYKHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEAKIMM Ha aJIbJETUlIbl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u ruppoxcuaom meau(Il)), peakius riaunepruHa ¢ THAPOKCHIOM
meau(Il), xumMuueckre CBOMCTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJIEHCTBUE
pacTBopa riatoko3sl ¢ ruapokcuaoM menu(Il), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
peIeHne JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «CrmupTtel ¥ (EHONBDY,
«Kap6oHoBbie KUCITOTHI. C0XKHBIC (PUPHD».

A30TCoaep:Kale OPraHnvecKre CoeInHEeHU .

AMUHBI — OpraHUYeCcKHe MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTuyecKkue W apoMaTHYECKHUe; TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crtpoenue moiiekys, obmas ¢gopmyina, W30oMepusi, HOMEHKIATypa U (husudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aUMOJAECHCTBHE IEPBUYHBIX AMHHOB C a30THUCTON KHUCIOTOM.
Con aJIKWJIaMMOHUS.

AHWIVH — IPEACTABUTENIb AaMUHOB apOMATUYECKOT O psifa. CTpoeHne aHUIMHA.
B3auMHOe BiMsHHWE Tpynm aroMoB B Mojekyne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] U TpUMEHeHHe anudaruuyeckux aMuHoB. l[lonydenue aHwiInHa U3
HUTPOOEH301a.

AmuHokucnoTel. HoMeHnknaTypa u uzomepusi. OTaeNbHbIe IPEACTABUTENHN Ol
AMUHOKMCIJIOT: TJIMOWH, ajaHuH. @Du3nyuecKhe CBOWCTBA  aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHHUM, peakIusl MOJMKOHACHCAIMK, OOpa30BaHWE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOIU3 IENTUIOB.

benku kak npupoansie nonumepsl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JACHATypaIus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCNEPUMEHTAIbHBIE METOJbl M3YyUYE€HUS BEHIECTB M HX NPEBPAIICHUN:
pacTBOpeHHE OENKOB B BOJE, JACHATypamus OENKOB NMPU HArpeBaHHUH, I[BETHHIC
peaknmu Ha O€NKH, pelieHWe OKCIEPUMEHTAIbHBIX 3a7a4 10 TeMaM
«A3oTconepKalre OpraHn4ecKiue CoOeTMHEHUs» U «Pacro3HaBaHUE OPraHUYECKHUX
COCIMHEHUN).

BbicokoMoJIeKYJISIPHBIE COeIMHEHMS.

OCHOBHBIEC TOHSITUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJUMEPU3ALIUN, CPEAHSST MOJICKYJISIpHAs



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIMIIEH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, MMOJMMETHIMETAKPWIAT, MOJUKApOOHATHI,
nonvdTUICHTepedTanar). YTunusamus 1 nepepadoTka miacTukKa.

DI1acTOMEpHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypaigbHble (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTABCaH).

[Tonumepsbr CHEUUATIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUS BEIIECTB W HMX IPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxnenne MmonekyiasipHOd (GOpMysIbl OpPraHMYECKOro COEAUMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXO0KAEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOT0 COETUHEHHs 0 Macce (00BEMY) MPOIYKTOB CrOpaHus,
0 KOJIMYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIUU W/UITU UCXOTHBIX
BELIECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJibl OPraHMYECKOrO BEIEeCTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WMJIM CIIOCOOOB MOJYYEHHMsI, ONPEIEICHUE 0N
BBIX0JIa IPOAYKTA PEAKIUHU OT TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peannzanust MeXnpeIMETHBIX CBA3EH MPHU M3YUYECHHH OPTraHMYECKON XUMHU B
10 kjacce ocylIecTBIAETCS 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TIOHSATUW, TaK MW TOHSTUH, MNPUHIATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE MMOHATHA: SBIICHUE, HAYYHBIN (DaKT, rUTIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukanus, HaOIIOJCHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICJINPOBAHUE.

®dusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOe€ COCTOSHUE
BEIIECTBA, (DU3UYECKUE BEIMYUHBI, €JIMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Mmacca.

buonorusi: kierka, opraHu3M, OIKOcuUcTeMma, Ouocdepa, MeTadbOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN M TeTepOoTpOoHBI TUN MHUTAHUA, OpOXKEHUE,
dboTocuHTe3, nbIXaHWe, OENTKH, YIJIEBOJbI, >KUPBI, HYKICHHOBBIE KHUCIOTHI,
(bepMEHTHI.



['eorpadusi: mone3nsie UCKOMaeMbI€, TOTUIUBO.
TexHOonorusA: NHUILEBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IUTAHUI,
MOIOIIUE CPENICTBA, MATEPHUATIBI U3 UCKYCCTBEHHBIX U CHUHTETUUYECKHUX BOJIOKOH.

11 KUIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernuyeckne 0OCHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYEeCKUil snemeHT. M3oromnel. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHMCJIA. DHEPIeTUUECKHE YPOBHU U
noaypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanuss XuMHUeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmemenTh). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNeKTpOHHBIE KOH(QUTYpAIMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSTHUH, 3JIEKTPOHHBbIE KOH(QUTYpallMd HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepnoanueckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBaA3b NEPUOAUYECKOTO 3aKOHA M llepronnueckon cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEU CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEILIECTB IO IPYIIIAM U IEPUOJaM. 3HAYCHHE IEPUOANIECKOTO
3akoHa J[.1. Menaeneena.

XuMHYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAS,
MeTayunyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPrus U IuHa CBsA3U. [1osIpHOCTD, HAIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJIEHTHOW CBA3U. KpaTHeie cBs3u. BomgoponHas CBA3b.
MexXMONEKyYJISIpHbIE B3aUMOICCTBUS.

BajleHTHOCTP ¥ BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOEHHEM (Ha NMPUMEpPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MIEPHOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTAaB KOMILJIEKCHOTO HOHA:
KOMILJIEKCOOOpa30BaTeb, JMUIaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUU.
[TonsiTHEe O KOOPIMHATMOHHON XUMHUH.

BemiectBa  MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO  CTpOoeHHus.  Turbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHeix cucremax. Mctunubie pacTtBopsl. [lpencraBienue o
KOJUTOUJHBIX pacTBopax. CrmocoObl BBIPAXEHHUS KOHIIEHTPAIlMM PACTBOPOB:
MaccoBas J0JI1 BEUIECTBA B PAaCTBOPE, MOJIIpHAs KOHLIEHTpauusa. HacelleHnnusie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpHUBUANbHbBIE
HAa3BaHMUsI OTIEIBHBIX IIPEACTABUTENICH HEOPTAaHUYECKUX BEIIECTB.



Knaccudukanus XuMHUYECKUX peakiuii B HEOPTaHMYECKOW U OpPraHUYeCcKOou
XUMHH. 3aKOH COXPAaHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS W NPEBpALICHUS
SHEPIruu MPU XUMUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHHS.

CKOpOCTh XUMHUYECKOUN peakIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DaKTOPOB.
['omoreHHble U reTeporeHHbie peakuuu. Katanus u katanu3aTtopsl.

OGpaTuMble 1 HEOOpaTHUMBbIE peakIMu. XUMUYECKOe paBHOBecue. KoHcTranTa
XUMHUYECKOro paBHOBecus. DakTopbl, BIMSIONIME HA IOJO0XKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMHA BEUIECTB, YUYACTBYIOIIUX B
peakumu. [punmun Jle [larense.

Onektponutuyeckass gucconuarnusi. CuibHble W cJIa0ble DJIEKTPOJIMUTHI.
Crenenp aucconmanuu. Cpena BOJIHBIX PAaCTBOPOB: KHCIOTHAs, HEUTpayibHas,
miesniouHas. Bonoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  (CTeneHb  OKHUCIICHHS.
Okucnurtenb M BOCCTaHOBUTENb. Ilpomecchl OKHCIEHHS W BOCCTAHOBJICHUS.
Baxnelnime OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeToa »JIEKTpOHHOTO OarnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEUIECTB M HMX MPEBPALCHUA:
pa3lioKEHHE TEPOKCHUJA BOJIOPOJAa B IMPUCYTCTBUM KAaTaIM3aTOpa, MOJAEIH
KPUCTALTMYECKUX PEIIETOK, IPOBEJCHNE PEAKIIU HOHHOTO 0OMEHa, OIpe/ieiicHre
Cpeabl PacTBOPOB C TMOMOIIBIO WHJIMKATOPOB, M3YYECHHUE BIMSHUS PaA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOH PpEAKIMU | TOJOKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckass xumMmus.

[Tosoxxenne HemeTaiuioB B [leproindyeckoi cucTeMe XUMUYECKUX JIIEMEHTOB
JI.. MenneneeBa 1 OCOOCHHOCTH CTPOCHMSI UX aTOMOB. DU3MUYECKHE CBOICTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIIOpoa, cepbl, hocdopa u
yIJIEpOJIa).

Bonopoa. Ilonydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METaJlJIaMU ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ mapuasl. TormnuBHbIE
3JIEMEHTHI.

lanmorensl. Haxoxaenue B mpupojie, cocoObl MONy4YeHUs, (U3NUYECKHE U
XUMHYECKUE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxkHeline KUCIopoaCcoAepKaIINe
COeIMHEHHUs rajoreHoB. JlabopaTopHble M MPOMBIIICHHBIE CMOCOOBI MOJYy4YCHUS
rajgoreHoB. [[pumeHeHune raJoreHoB U UX COCIMHEHHUI.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUIEHHBIE CIOCOOBI MOTYYEHHS
Kuciaopoaa. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPUMEHEHHUE KHUCIOpOAa U
030Ha. OKCUIBI U TEPOKCUIBI.



Cepa. Haxoxaenue B TpHUPOJE, CHOCOOBI TMONy4YeHUs, (U3HYECKUE U
xumuyeckue cBomctBa. CepoBojopona, cyiabuasl. Oxcupn cepbi(IV), okcun
cepri(VI). CepHucTas U cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpumMenenue cepbl U €€ COeTMHEHU.

Azor. Haxoxaenue B mpupojsie, CHocoObl TMOJydeHus, (undeckue u
XUMHYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuabl a3oTa. A30THUCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THBIE YI00pEHHUS.

®ochop. Haxoxnenwe B mpupojne, CHOCOOBI TMONMydeHUs, (GU3HUYCCKUE H
xumudeckue cBoictBa. Dochuapl u dochun. Oxcuasl dochopa, ocdopuas
kuciora u e€ comu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
ya0OpeHus.

Yraepoa, HaxoXJIeHWE B MpUpojAE. AJUIOTPONHbIE  MOJIU(PUKAIIY.
®dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronpHas kuciora u eé
COJIU. AKTHUBUPOBAHHBIA yTojib, aacopOuus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IprMeHeHne MpoCThIX BEIIECTB, 0OPAa30BAaHHBIX YIJIEPOJOM, U €0
COCMHEHN.

Kpemunii. Haxoxnenne B mpupoje, CrocoObl MomydeHus, (GU3udeckue u
xumudeckue cpoiictBa. Oxcup kpemuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpumeneHue kpeMHuUst U ero coequHeHui. CTeKkI10, ero nojy4yeHue, BUJbl CTeKIa.

[Tomoxenune metamwioB B [lepuoandeckoil cUCTEME XUMUYECKHUX JIEMEHTOB.
OcCOoOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOUYEK aToMOB MeTauioB. OOmue
¢dusnueckue cBocTBa MeTawioB. [IpuMeHeHHe METauioB B OBITY M TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUUECKUNM  PsAJl  HampspkeHu  MetawioB.  OOIIue  CrocoOsbl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPrus,
anektpoMeramutyprus. [lonsarue o xoppo3un MeramioB. CrmocoObl 3amuThl OT
KOPPO3UHU.

O6mass xapakrepuctuka MertamuioB [A-rpynmnel [lepuoanueckoil cucTeMbl
XUMUYECKUX JIeMeHTOB. HaTpuil u kanuii: moyuyenue, GU3nyecKue 1 XUMUIECKUE
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mras xapakrepuctuka meTaioB I[A-rpynmer [lepuonnyueckoit crucTeMbl
XUMUYECKUX JJIeMEHTOB. Maruuii u KaJbliMii: TojlydeHue, (U3HYEeCcKue u
XUMUYECKHUE CBOWCTBA, MPUMEHEHHWE IMPOCThIX BEIIECTB M HMX COEIUHEHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUiL: noNydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIIEKCHI aTFOMUHUS.



OO6mrast xapakTepucTuka MeTauioB 10004HBIX mnoarpynn (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

@u3nYeCcKue U XMMHYECKHE CBOMCTBA XpoOMa U €ro coearuHeHuil. OKCUubl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomatsbl, HX
OKHUCIIUTENbHbIEC CBOMCTBA. [lonyueHne u npuMeHeHue xpoma.

dusznueckue M XUMHUYECKHME CBOMCTBA MapraHila M €ro COEOUHEHHI.
Baxneiiimue coeaunenuss wMapranuma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

duznueckue U XUMHYECKHE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHUIbI,
ruapokcusbl u conu xenesa(ll) u sxenesa(Ill). [lonydyenne n npuMeHeHHE Kene3a
U €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [lonydenue u
MIPUMEHEHHUE MEJIU U €€ COEIUHECHU M.

[uak: momyuyeHue, (pu3MUYecKkne W XUMHYECKHE CBOWCTBA. AMMOTEpHBIC
CBOKMCTBA OKCHJIa Y THAPOKCHUIA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCINHECHUM.

DKCIEepUMEHTAIbHbIE METOJIbI M3yYEeHHUS BEHIECTB W HMX MpPEBpallCHUN:
U3yueHHe oOpa3lloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, xKene3a, MarHus B
KHCIIOPOJIe, H3y4YEHUE KOJUIeKIUMU «MeTalibl W CIUIaBbD), B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPraHUYECKHE aHUOHBI, KATUOH BOJIOPOIA
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIOB AIOMUHHUS M IIUHKA C
pacTBOpaMH KHCJIOT M HIEJOYEH, pElIEHHE KCIEPUMEHTAIbHBIX 3a/1a4 M0 TeMaM
«l"anorensl», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX COENUHEHUD,
«MeTamibl TJIaBHBIX MOArPYI», «MeTasibl MOOOYHBIX TOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHUM yCTOMYUBOTO pa3BUTHA delioBedecTBa. [loHsTHE
0 HaYYHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUN HayYHOTO uccienoBanus. HayuHble
MPUHIUIIBI OpTraHU3alMl XMMUYECKOT0 MPOU3BOACTBA. [IpoMBbIILIEHHBIE CIOCOOBI
MOJIyYEHHUs] BAXXHEUIIIUX BEIIECTB (HAa MpuUMepe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTHI, MeTaHoa). [[pOMBINITIEHHBIE CTIOCOOBI MOTYYECHUS METAIIOB U CIIABOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOLIEN CPEllbl U €ro MociaeacTBus. Ponb xumun
B 00€CIIeUeHUN SHEPTeTUUECKON OE30MaCHOCTH.

XuMusi ©U 370poBbe UesnoBeka. JlekapcTBeHHble cpenactBa. IlpaBuia
HCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.

XvMHusI TIAIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M100aBku. Poib xumuu B
obecrieueHnH MUIIEBOI 0€30MacHOCTH.



Kocmernueckne u mapdromepnbie cpenactBa. beitoBas xumwus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUs MTPenapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HH.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOoH).

XuMus B CEIbCKOM X03stiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHaJIbl, KPACKH, CTEKJIIO, KE€paMUKa.
Marepuains! a1 351eKTpoHUKHA. HanoTexHOIOrNN.

Pacuéthrble 3amaum.

Pacuérel: mMacchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YUYaCTBYIOUINX B PEAKIIUU BELIECTB, MAaCChl
(06BEMa, KoMUecTBa BEUIECTBA) MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CIIA OJHO
M3 BENIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOW MACCOBOM JOJEH
PaCTBOPEHHOIO BELIECTBA, MACCOBOM J0OJIM U MOJSPHOM KOHLIEHTPALMM BELIECTBA
B PacTBOpE, A0JHU BBIXOAA MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed NpU  HM3y4YeHHH OOImed u
HEOPraHU4YEeCKOW XUMUH B 11 Kiacce OCyIIEeCTBISIETCA Y€PE3 UCIIOIb30BAHUE KaK
00IIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHH, MPUHATHIX B OTIEIbHBIX
IIpeaIMeTax €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATHA: SIBJIEHUE, HAYYHbIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KiacCU(PUKalUs, MePUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJEINb, MOJICINPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHUP, MAaKPOMUP, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIIbl, pPaIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUUYECKUN YPOBEHD, BELIECTBO,
Ten0, 00BEM, arperaTHO€ COCTOSIHUME BEIECTBA, WJICAlbHBIA ra3, (usmyeckue
BEJINYMHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucreMa, onocepa, METaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U IIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
PECYPCBL.

TexHonorus: XMMUYECKasi MPOMBILIIJIEHHOCTh, METAJULYprus, CTPOUTEIbHbBIC
MaTepuaibl, CEJIbCKOXO3IUCTBEHHOE NPOU3BOACTBO, IMHUILEBASI TPOMBIIUIEHHOCTD,
dapmaneBTUyYeCcKast IIPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA YI'JIYBJIIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA30OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbBI

B coOTBETCTBUM C CHCTEMHO-JIESITEILHOCTHBIM MOJAXOJOM B CTPYKTypeE
JMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMETa «XHMHS» Ha YPOBHE CPEHHETO
oOmero oOpa3oBaHWS BBIICICHBI CICAYIOIIME COCTABIISIIONINE: OCO3HAHUE
00yJaIOIMMUCA POCCHUICKOM TPaKJIAHCKOH HMICHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTA U CaMOOIIPE/ICIICHUIO; HAUIMYME MOTUBAIIUU K
00y4YeHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWIaMU M HOPMaMU TIOBEJCHHUS;, HalU4yue
MPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH LIETIU U CTPOUTH
JKU3HEHHBIE TIIAHBI.

JInuyHOCTHBIE pE3YyJIbTAThl OCBOCHUS TMpeaMeTa «XUMHUS»  OTPakaroT
c(hOpPMHUPOBAHHOCTh OIbITA IMO3HABATEIBHOM M TPAKTUYECKON AesTeIbHOCTH
00yyaromuxcs B MpoIiecce peann3ai o0pa3oBaTeabHON AeSTEIbHOCTH.

JIndyHOCTHBIE pE3yJIbTATBl OCBOECHUS IpeaMeTa «XUMHS»  OTPAkKaroT
c(hOPMHUPOBAHHOCTh OIBITA ITO3HABATEIIBHOM M TIPAKTHUUYECKON JCATEIbHOCTH
o0yJaromuxcsi B Mpoliecce pean3anur o0pa3oBaTeIbHON JEATEIBHOCTH, B TOM
YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIUTAHUS:

OCO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYITMOHHBIX IIPaB M 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY U MIPaBOIOPSJIKY;

MPEJCTABICHUSI O COIMAIBbHBIX HOPMax M MpPaBWIAX MEKIUYHOCTHBIX
OTHOIIICHUM B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JACSITEIIBHOCTH MPHU CO3/TaHUH YUSOHBIX
IIPOCKTOB, PEIICHUHN YUYSOHBIX U TI03HABATEIBHBIX 33/1a4, BBHIITOJIHEHUH XUMHUYCCKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M NPUHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY H
ApryYMEHTBI JIPYTUX MIPU aHAJU3€ PA3TUYHBIX BUJIOB YUEOHOU JAEATEIBLHOCTH;

2) IaTPMOTUYECKOT0 BOCIIUTAHUS

IICHHOCTHOTO OTHOWIEHHWSI K KMCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMUU;

YBOKEHHSI K TIPOLIECCY TBOPYECTBA B 00JIACTHM TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHNUS] XHMHUHW, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb pPE3yJbTaT
JUTMTEIBHBIX ~ HAONIOACHUN, KPOIOTIUBBIX  AKCICPHUMEHTAJIBHBIX  ITOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpECa U NMTO3HABATEIbHBIX MOTUBOB B MTOJYYEHUH U OCJIEAYIOIIEM aHAIN3E
uH(OpMaIINK O MEPEIOBBIX JOCTHKECHUSX COBPEMEHHON OT€YECTBEHHOM XUMMUM;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOr0 TTOBEICHUS,

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIE C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OLICHUBAaTh CBOE IOBEJACHHWE W TOCTYIIKM CBOMX TOBAPHUINICH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUE€TOM OCO3HAHUS TMOCJIEACTBUMN
MOCTYTIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

MOHUMAaHUSl I[IEHHOCTEH 30pOBOrO0 © 0e30MacHoro obOpasza >KH3HH,
HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOyroficHUsl TMpaBwil 0€30MacHOTO OOpallleHUs C BelleCTBaMU B OBITY,
ITOBCEHEBHOM KW3HU, B TPYIOBOU JESATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH NPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€301MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOITUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HETPUSTHS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BATEIbCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpPyrux BHUAaX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHUYECKUX 3a]ay
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY M3Yy4YEHUI0 Mpodeccuil pa3InyHOTOo pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHHUS ITPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU 1€ TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPaCKTOPUU
obpazoBaHus, Oyaymiell mnpodeccuu W peanu3alid COOCTBEHHBIX J>KHU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) ’K0J10rH4eCKOro BOCIMTAHMS :

HKOJIOTHYECKHU I1€JIECO00PA3HOTO OTHOIIECHUS K TPUPOJAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMJIC;

MOHUMAHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOIPOCOB PAllMOHAIBHOTO TPUPOIOTI0JIb30BAHMS;



AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJArompHUsITHBIE AKOJOTHUUECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIATh UX;

HaJIM4YUS Pa3BUTOTO SKOJIOTMYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIPaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMM B TO3HABATEIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJCOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHUSL, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH
1 00IIIECTBEHHOMN MPAKTUKH;

MOHUMAaHMS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIIeHWU TpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKJIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
IUBUJIM3ALHAN: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BayKHOU POJIM B CO3JaHUA
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B PEIIEHWU TJI00ATBHBIX MPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
noJTyyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUSI JeiaTh 000CHOBaHHBIE 3aKJIIOUCHUS Ha
OCHOBE HayUYHbIX (DAKTOB U UMEIOIIMNXCS JAHHBIX C IIEJIBI0 TTOJIYYEHHUS JJOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus mMpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

WHTEpECca K MO3HAHUIO, UCCIIEIOBATENLCKOM AEATEIbHOCTH,

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUIO M|
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TIO0 XUMHH B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSIM TpyJia B pa3iuyHbIX chepax npodhecCHOoHAIbHOM
NEATETbHOCTH.

METANPEJMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS IPOTPaMMBbI [0 XMMUU HA YPOBHE
cpeHero od1ero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIE IS dbopMHpOBaHUA  MHMPOBO33PEHHS]  OOYydarOIIMUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTeMa, HayYHbId (pakT, MPUHIUII, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOAEHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCAJIbHbIE Y4YEOHbIE NEUCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUU 00yUYarOINXCs;
CITOCOOHOCTH oOyyJarommxcst HCIIO0JIb30BaTh OCBOCHHBIE

MEXKIUCHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4EOHBIC
JICVCTBUA B MMO3HABATEILHOM U COIUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIE Ppe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBbIe JIOrHYECKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (popMynupoBaTh M aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEIU JESATEIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh IMPH OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUSA:
BBIJICIIATh XAPAKTEPHBIE MPU3HAKHU TMOHSATUM W YCTAHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAaHUS M KPUTEPUU JJIsd KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKLINM;

YCTAHABIIMBATh IPUYUHHO-CIEACTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUS,

MIPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUHA CHUMBOJNYECKHE
(3HaKOBBIC) MOJIECIIH, PEOOPA30BHIBATE MOCIIBHBIC TIPEICTABICHUS — XUMUUCCKU
3HaK (CUMBOJI) DJIEMEHTa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pElIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH



Ha3BaHHbIE MOJEJIbHBIC MPEACTABICHUS JJI BBISABICHHS XaPAKTEPHBIX NPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a3oBbIe McCIIeI0BaTEIbCKHE 1eiiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMUYECKHUX
peakiuii;

dbopMyIMpOBATH 1IENU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYJIMPOBAaHHBIE BOIMPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAHUSA U OCHOBBI AJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJIECHUN;

BJIAJCTh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOMIOJaTh 32 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
000011IeHHs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIIAaHHON PaboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM U MPOEKTHOMN
NEeSTENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PEUICHUS MPAKTUYECKUX 3aa4, IPUMEHEHHUIO PA3TMYHbBIX METOIOB
NO3HAHUS.

3) paGora ¢ nndopmanueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHMoOpManuu (Hay4HO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHanmM3upoBaTh MHPOPMALUIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTb;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TMOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3aaad
OIIPEICNIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HUCHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IN4HbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (oOpMy  MpeACTaBICHUS
uH(popmaimu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PadOTE C XUMUIECKON
uHpopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CHUMBOJIHUYCCKUC CPCACTBA HATI'TLATHOCTH.

KoMMmyHMKAaTHBHbBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKTaeMOii TEMbI B XOJI€ IUAJIOTa U/ WIN
JMCKYCCHUH, BBICKA3bIBATh HJIeH, (HOPMYIHUPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIIUCH pe3yIbTaTOB ITO3HABATCIBHOW JESITCIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIH COBMECTHO CO CBEPCTHHKAMU TMPH BHITIOJTHEHUN
XUMUYECKOTO DKCIIEPUMEHTA, MPAKTHUECCKOW PabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pPeaIu3aiiuu Y4eOHOro MPOeKTa, U (OPMYJIHPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHHUI ITyTEM COTJIACOBAHMS IO3WUIIUNA B
X0J1€ 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

PeryisiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leaud M 3aJaud, KOHTPOJIHMpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIrOpUTM JACHCTBUN Mpu
BBIMIOJJHEHMHM Y4E€OHBIX M UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ pexTUBHBIN €MOCOO MX peleHUus C Y4ETOM IMOJYYEHUS HOBBIX 3HAHUHA O
BELIECTBAX U XUMHUYECKUX PEAKILIHSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHaiu3a |
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ybTaThl OCBOSHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpOBHE Ha ypOBHE CPEAHEr0 001Iero o0pa3oBaHusl BKIIOYAIOT clienupruueckue ams
y4eOHOro npeaMera « XUMHUs HaydHbIE 3HAHUS, YMEHUS U CHOCOObI IEUCTBUMN MO
OCBOEHHIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JAEATEILHOCTU IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAHUW B PA3JIMYHBIX y4eOHBIX
CUTyalUsX, a TAKKE B PEaJIbHbIX KU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C XUMueu. B
nporpaMMe IO XUMHUHU TPEAMETHBIE PE3yJbTaThl MPEJCTABICHBl IO TojaM
U3YUYCHHUS.

10 KJTIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuueckas XHUMHS
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTraHUYECKON
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeUeHHUU yCTOMYHMBOIO
Pa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SHEPreTUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/IaHUM HOBBIX MATEPUAJIOB,



HOBBIX HCTOYHUKOB SHEPIHH, B oOecrieyeHuu pPalMOHAIIBHOTO
IPUPOAOIIONL30BaHUs, B (OPMHUPOBAHUU MHUPOBO33PEHUS MU OOIIEH KYyJIbTYpbl
YeJIoBeKa, a TAKkKe IKOJIOTUUECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM CpEXE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMUYECKUH SJIEMEHT, aTOM, SIIPO U DJIEKTPOHHAs
obosouka aroma, s-, p-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMa, TruOpuau3alus AaTOMHBIX OpOWUTaliel, HWOH, MOJIeKYyIa,
BAJICHTHOCTb, 3JIEKTPOOTPHULIATEIILHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIEPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
Tpynmna, paaudkall, CTPYKTypHbie (opmynbl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas U MPOCTPAaHCTBEHHas (T€oMeTpUuecKas,
ONTUYECKAs), HU30MEpPbl, TOMOJIOTUYECKUN psAll, TOMOJIOTH, YIJIEBOAOPOIbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS], MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS; TEOPUH, 3aAKOHBI
(nepuoanueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHUS OPraHUYECKUX
BelecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TOpeBpallieHUuss OHHEPrUM TMPU XUMHUUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHE 3HAHMS, JEKAIIUE B OCHOBE
MOHUMAaHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SBJICHUM; MPECTABICHUS
0 MEXaHU3MaX XHMHYCCKHX PEaKIUH, TEPMOAMHAMUYCCKUX W KUHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKAHUsI, O B3aMMHOM BJIMSIHUUA aTOMOB M T'PYIIN aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIi 3¢ dektsl, opuentantsl | u Il pona);
(akToIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU W 0O€30MacHOM
UCIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
JeSATeIbHOCTH YeJIOBEKA, OOIIMX HAYUHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOUIUE TOHSTHS MPHU
OMMCAHUM COCTaBa, CTPOCHMS U CBOMCTB OPTaHMUYECKUX COCAMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKuX
BEIIECTB;

COCTaBJIATh YPAaBHEHHUSI XMMHUYECKUX PEAKIMH U PACKPBHIBATh UX CYIIHOCTD:
OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajlaHca JSTUX peakluil, peakuuil HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHECHHUIA,



U3rOTABJIMBATh MOJEIN MOJIEKYJI OPTaHUYECKHUX BELIECTB IS WILIOCTpaLuu
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJJIEKHOCTh M3YYEHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne COeIMHEHUH, JaBaTb MM Ha3BaHHUA IO CHCTEMaTHYEeCKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
Ipe/ICTaBUTENIed OPraHMYEeCKUX BEIIECTB (3TWIIEH, alleTHIICH, TOJIYOJ, TJIULEPHUH,
STUJICHTJIMKOIb, (eHos, dopmanbAerua, aneTaiblIeruj, aleToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIJIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAS KHUCIIOTBHI,
TJIMIIWH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBUHHII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUe);

c()OPMUPOBAHHOCTh YMEHHUS ONpPENeNsATh BHUJ XHUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COEIMHEHMSIX (KOBAJICHTHAasT M HWOHHAas CBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh MOJOXKEHUSI TEOPUH CTPOCHUs
opranunveckux BemiectB A. M. BytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTAB, CTPOCHNUE, (PU3HUECKUE
U XUMHUYECKHUE CBOMCTBA THUNUYHBIX MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaINCHOB, AJIKUHOB,
apOMAaTUYECKUX YTJIEBOAOPOJOB, CIUPTOB, aJbICTH]IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KUPOB, HUTPOCOEAMHEHUN M AMHUHOB,
AMUHOKHUCJIOT, O€JKOB, yrieBoJ0B (MOHO-, JAU- U  MOJHCAXapHOB),
WUIIOCTPUPOBaTh ~ IE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmy;

c()OpMUPOBAHHOCTh YMEHUSI MOATBEPKJIATh HAa KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHUN OT
KPaTHOCTH U TUIAa KOBAJIEHTHOH CBS3U (G- U T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKT€PU30BaTh UCTOYHUKHU YIJIEBOJIOPOIHOTO
CBIpBs (He(Th, MPUPOAHBIN ra3, yTOJb), CIIOCOOBI €T0 MEePepadOTKH U MPAKTUIECKOE
IpUMEHEHUE IPOAYKTOB EPepabOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAayYHBIX
METO/IaxX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICIUPOBAHUH, IKCIIEPUMEHTE
(pea’abHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE OTIEPAIIUN MBICITUTEIHHON
NesTeIbHOCTH — aHaju3 U CHUHTE3, CpaBHEHHUE, 00O0OILIEHHE, CHCTEMaTH3alluIo,



BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJI1 U3YUYEHHUs CBOWMCTB BEUIECTB U
XUMHYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISIBJISATH B3aUMOCBSI3bh XMMUUYECKUX 3HAHUM C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0ojee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTA MAaTE€pUaJbHOTO E€IWHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHbIEC 3HAHUS MO OPTraHWYECKONW XUMHUU JIJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPO/LY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUUECKUM (HOopMyJiaM
U YpPaBHEHUSM XHMHYECKUX DPEAKIIUN C WCIOJb30BaHUEM (PU3NYECKUX BEIMUNH
(Macca, 00BEM Ta3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHUIO XHUMHYECKON (OopMyIIbl
BEILIECTBA 1O M3BECTHBIM MACCOBBIM JOJISAM XUMHUUYECKUX SJIEMEHTOB, MPOJAYKTaM
CropaHusi, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATH
C TO3UIUUA  DKOJOTUYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
IIPOU3BOICTBEHHOM JIEATEILHOCTH Y€JI0BEKa, CBA3aHHOM ¢ repepaboTKON BELIECTB,
WCII0JIb30BaTh MOJYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pPElIeHUuN mpolaemM
B CUTYalIUsIX, CBSI3aHHBIX C XUMHUE;

c(OpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh M TPOBOIUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYEHUE M HW3YUYECHHE CBOWCTB OpPraHUYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3alady MO PACIO3HABAHWIO OPTaHWYECKUX BEIIECTB) C COOIIOACHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM 00OPYIOBaHUEM,
dbopMyaMpoBaTh 1IENb HUCCJIEAOBAHMS, NPEACTABIATh B pa3indHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUM:

coOMI0/1aTh TPaBMIIA YKOJIOTHYECKHU II€JIECO00pPa3HOTO TOBEJACHUSI B OBITY U
TPYIOBOU JEATEIIBHOCTH B IEJNSX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOJIHOM CPENBI U TIOCTUKEHHS €€ YCTOMUUBOTO Pa3BUTHS;

O0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHUSI Ha >KUBBIE OPraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1/1K;

aHaJIM3UPOBaTh 1EIECOO00PA3HOCTh MPUMEHEHHS] OPraHUYECKUX BEUIECTB B
MPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUIECHUSI PUCK-TI0JIb3a;

c(hOPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATh IIEJICHANPABICHHBIM TOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBoi nudopmaruu, HTEpHET U ApyTrHue), KpUTHISCKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadbaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass M HeopraHuveckas
XUMUSD» OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEpUAIBLHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBIIEHUM TPUPOJIBI, O MECT€ W 3HAYECHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, IHEPreTUUeCKON M MHUILIEeBOU
0€30MacHOCTU, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
MCTOYHUKOB SHEPruU, B OOECIEUCHUH PAlMOHAIIBHOTO MPUPOAOINOIb30BAHUS, B
dbopMHUpOBAaHMKM MHPOBO33PEHHS W OOIIEH KyJbTyphl UEJIOBEKa, a TaKKe
9KOJOTUYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0POBBIO M NPUPOJIHOU
cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI 3JIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000JI0YKa aTtoma, S-, p-, d-aToMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIa, BaJEHTHOCTb, OJIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOHAs),
KpUCTAJIJIMYECKAs] PEIIETKA, XHUMHUYECKash peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JAUCCOIMAINU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKOUN peakiuu, CKOPOCTh XUMUYECKON peakiii, XUMUUECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTHYECKONW TUCCOLUMAINU, MEPUOAUUECCKUM
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MAacChl BELIECTB, 3a4KOH COXPAaHEHUS U
NPEBPALICHUS] SHEPTUU MPU XMMHUYECKUX PEAKLHUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3bIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIINE B OCHOBE TOHUMAHUS MPUUUHHOCTH
U CUCTEMHOCTH XMMHYECKUX SIBIICHUI; COBPEMEHHbIE MPEJCTABICHUS O CTPOCHUU
BEILIECTBA HA ATOMHOM, HMOHHO-MOJEKYJSIPHOM M HaJAMOJIEKYJSIPHOM YPOBHSX;
NPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEAKUHUM, TEPMOJWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XUMHYECKOM pPaBHOBECHUH,
pacTBOpax U JIUCHEPCHBIX CHUCTEMax; (PAKTOJOTHMUYECKHUE CBEJCHUSI O CBOWCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MaCHOM HCIOJIb30BAHUH BAXKHENIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOW MACSITEIBHOCTH 4YeNIOBeKa, OOIIMUX HayYHBIX
MPUHIIAIIAX XUMHUUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypaBHEHUH  XHUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTIPEICTSATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BHJI XMMHUYECKON CBSI3M (KOBaJICHTHAs,
WOHHAs, MeTaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  peleETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOW PpEImETKH, OOMEHHBIA U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PUIIMPOBATH: HEOPraHUYECKHE BEIIECTBA
10 UX COCTABY, XUMUYECKUE PEAKIIUHU MO PA3JIMYHBIM MPU3HAKAM (UHCIIy U COCTaBY
pearupyomux BEHIeCTB, TEIJIOBOMY 3(P(EKTy peakiu, U3MEHEHHIO CTeHeHeu
OKHCJICHUSI JJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaju3aTopa U JIpyTrue);
CaMOCTOSATENIbHO BBIOMpPATh OCHOBAHMS M KPUTEPUU I Kiaccuukanuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT MEPUOIUIECKOTO 3akoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHUOJIOB
[lepuomnueckoir  cucremsr  J[.H. MenpaeneeBa,  UCIONB3yS  IMOHATHUSA
«QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKUE TMOJAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSACHSATh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHUX 3JEMEHTOB U MX
coeauHeHnd 1o nepuogaMm u rpynnaMm Ilepumonmueckoint cucremsr [ N.
MenneneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB JIEMEHTOB HA OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIBI) YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTb: OKHCIHMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
ATUX pPEaKUui; peakuuid HOHHOrO OOMEHa MYTEM COCTABICHHSI UX TMOJHBIX U
COKpPAalIEHHBIX  WMOHHBIX  yPAaBHEHHWW;  pEakUuMyd  TUAPOJW3a;  peakuui
KOMITJIEKCO0Opa3oBanHusl (Ha MpUMeEpe THIPOKCOKOMIUICKCOB IIMHKA U ATFOMUHUA);



c(OPMUPOBAHHOCTh YMEHHS OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEeaAKIMil ¢ y4éTOM HMX HHEPreTUYECKUX XapaKTePUCTHUK, XapaKTep
U3MEHEHHUS! CKOPOCTHM XHMHUYECKOH pEaKIMH B 3aBHCHUMOCTH OT pa3jIMYHbIX
(GakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUIECKOT'O PAaBHOBECHS IO BIUSHUEM
BHEIIHUX Bo3zeicTBuil (mpuniun Jle [larenbe);

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEAKIUH,
JeKallie B OCHOBE IMPOMBIIIJICHHOTO TOJIYYEHHUS CEpPHOW KHUCIIOTHI, aMMHaKa,
oOIIre Hay4dHble TMPHUHIMIBI XAMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
IPUMEHEHHUs HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUs] COOTHOLIEHUSI PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUA CHUCTEMOM 3HAHMM O METOAAaX HAYYHOTrO
NO3HAHMS SIBICHUW TPHUPOIbI — HAOMIOJEHNE, W3MEpEeHUe, MOICIUPOBaHNUE,
AKCIIEPUMEHT (peabHBIM M MBICIICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
YMEHHSI IPUMEHATh 3TU 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIIEJOBAHUH BEIIECTB
U Uil OOBSICHEHHS] XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPHUPOJE,
PAKTUYECKOM JESITEIbHOCTH YeJIOBEeKa U B TTOBCETHEBHOM JKU3HMU;

c(hOPMHUPOBAHHOCTh YMEHHUSI BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUHU C
NOHATUAMU W TPEACTABICHUSMHU IPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO MTOHUMaHUS MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUYETHl: C MCIOJIb30BAaHUEM
MOHATUN «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAS KOHIICHTPALIUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyUaCTBYIOIIMX B PEaKIMH BEIIECTB; TEIUIOBOTO 3(deKTa
peakuuu; 3Hau€HUsT BOJOPOJHOTO IOKAa3aTessl pacTBOPOB KHUCIOT M HIeoued c
U3BECTHOM CTENEHBIO AMCCOLMAIMM; Macchl (00bEMa, KOJNMYECTBA BEIECTBA)
NPOAYKTa PEaKIMK, €CIM OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C
ONpeeIEHHON MAacCOBOM 0Jel pacTBOPEHHOTO BEIIECTBA WM JAaHO B U30BITKE
(MMeeT MpUMeCH ); T0JIM BBIXOa MPOAYKTa peakui; 00bEMHBIX OTHOIICHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEJIbHO IUIAHUPOBATh W MPOBOAMTH
XUMUYECKUA  DKCIEepUMEHT  (MpOBEJCHHE  peakuuid  MOHHOro  OOMeEHa,
MIOJITBEPIKICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIIECTB, OMpPE/ICICHIE
CpeIbl PAcTBOPOB BEHIECTB C TOMOIIBIO HMHIWKATOPOB, H3yYEHUE BIWSHUSA
pa3iauuYHbIX  (PAKTOPOB HA  CKOPOCTb XUMHUYECKOW  peakluu, peuieHue
AKCIIEpUMEHTANBHBIX 3amad 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJII0/IeHHEM TMpaBUil O€30MacHOro oOpalieHusl ¢ BEIECTBAMU U JIA0OpaTOPHBIM
obopyaoBanueM, GOpMyIUPOBATH IETb UCCIEAOBAHUS, IPEACTABIATH B Pa3IMIHON
dopMe  pe3ynbTaThl  3KCIEPUMEHTa, AaHAIW3UPOBaTh M  OLICGHHUBATh  HX
JOCTOBEPHOCTS;



c(hOpMHUPOBAHHOCTh YMEHUM: COOIII0IaTh MPaBUJIA TTOJIb30BAHUS XUMUYECKON
nocyaol W jgabopaTopHbIM 00OpyJOBaHHMEM, OOpalleHusl C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBINIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJOTUYECKH 1eeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOMH
JNEATEBHOCTH B LENSAX COXPAHEHUSI CBOETO 30POBbsI, OKPYXKAIOLIEH MPUPOIHON
Cpelnbl W JIOCTHXKEHUS €€ YCTOWYMBOTO Ppa3BUTHSA, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JICMCTBUSI HA JKUBBIC OPraHW3Mbl OMPEICIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOPMHUPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(MOPMAINHU B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U ydeOHO-Hay4YHas
JuTepaTypa, cCpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPpUTHICCKH
aHaJM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIIUIO, IepepadaThiBaTh €€ U UCMOJb30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3iesioB U (uu¢posbie)
n/m | TeM NPOrpaMMbl Bcero Kontpoaeubie | IpaxTuieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYeCKOH XUMHUH
[IpenmeT oprannueckon
L1 xumuu. Teopust cTpoeHUs 2
OpraHUYECKUX COCIMHEHUN A.
M. bytneposa
Hroro no pazneny 8
Pa3znen 2. YrieBoaopoanbl
21 [IpenenvHbIE YTiIeBOIOPOABI 5
— aJIKaHbI, IUKIIOATKAHBI
Henpenensaeie
2.2 YTJIEBOJOPOABL: aJKEHBI, 14 1
AJIKaIUEHBI, aTKUHbI
)3 ApoMarudeckue g
yTJI€BOAOPOABI (APEHBI)
[IpupoiHbIE HICTOYHUKHT
2.4 YIJIEBOAOPOJOB U UX 4
nepepadoTka
)5 l'anorennpou3BoHbIE 4 |
YIJIEBOJOPOAOB
Hroro no pazneny 35




Pasznen 3. Kucaopoacoaepsxamue oprannyeckie coeJuHeHUst

3.1 Cnuptsl. ®enon 11

KapOonunbpHbIE COeTMHEHUS:
aJbJACTHU/IBI U KETOHBI.

3.2 21
Kap6oHOBBIE KHCITOTHI.

Croxuble 3¢upsl. Kupsl

3.3 VYrineBoasl 9

Hroro no pasneny 41

Pasnen 4. A3oTcoaeprxkaiine opraHudecKue coeIMHeHUus

41 AMUHBI. AMUHOKHCIIOTEL. 12 1
benkn
Hroro no pazneny 12

Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCTUHEHNUS

51 BricokoMonekymnspHbie 6
' COEUHEHHUS
Uroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB 102 3

I10 ITIPOTPAMME




11 KITACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmenoBanue
Ne (undgposBbie)
pa3aesioB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMUM
CrpoeHnue aToMma.
[Tepronnueckuii
3aK0H U
1.1 [Tepuonuueckas 9
CHUCTEMA XUMHUYECKUX
anemeHToB /1. U.
Menneneena
CtpoeHue BellecTna.
1.2 MHoroo6pa3ue 11 1
BEIECTB
XUMHYECKHE
1.3 19 1 3
peakiu
Hroro no pazneny 39
Paznen 2. Heopranuueckass xumus
2.1 Hemertamnbl 31 1
2.2 MeTtaimisl 23 1 2
Hroro no pazneny 54
Pa3znea 3. Xumus u :Ku3Hb
Metoabl mo3HaHusg B
3.1 9

XUMHUHU. XUMUSA U




KHNU3Hb

Hroro no paszneny 9

OBILEE KOJIMYECTBO

YACOB I10 [TIPOIT'PAMME 102







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
N Konun4yecTBo yacos
o
. Tema ypoka
o/ Ma YpoOK Beero KonTpoabHbie IIpakTH4eckue
padoThI padoThI

IIpeamer u 3HaueHUE
OpraHr4YeCKON XUMUH,
MIPEACTABIICHUE O
MHOT000pa3u OPraHuYeCcKuX
COETUHEHUH

DIEKTPOHHOE CTPOSHUE aToMa
yriiepoa (OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS).
BasieHTHBIE BOBMOKHOCTH
aToMa yriepoja

XumMuyeckas CBsI3b B
OpPraHUYECKUX COCTMHCHUSX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBsI3ei

Teopus crpoeHus
OpPraHUYECKUX COCTMHECHUN A.
M. bytneposa

Bunasl n3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS.
OneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPTaHUIECKUX




COCTUHEHUN

IIpencrasnenue o
KIIacCUpUKALIUU 1
cucTeMaTHyecKast
Homenknarypa (IUPAC)
OpPTaHUYECKUX BEIIECTB

Knaccudukanus peaxiuii B
OpraHN4YeCKON XUMHH

CucreMmaruzanys 1 00001eHe
3HAaHUH 110 TEME

AJIKaHBI: TOMOJIOTUYECKUH P,
obmas popmyiia, HOMEHKIIATypa
Y U30MEPHUS, FJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10

q)I/IBI/I‘-IeCKI/Ie U XUMHYCCKUC
CBOMCTBA aJIKAaHOB

11

HaxoxneHue ajlkaHoB B
npupoze. CriocoObl moryueHus
Y IPUMEHEHUE aJIKaHOB

12

[{uxoankansl: o0mas
dopmyIa, HOMEHKIIATypa U
U30Mepusi, 0COOEHHOCTU
CTPOCHUSA U XUMHUUYCCKHX
CBOWCTB, CITOCOOBI MOJTyYeHUS U
IIPUMEHEHUE

13

Pemenue pacy€THbIxX 3a1a4 Ha
ONPEACIICHUE MOJIEKYIISIPHON




(hopMyJITBI OPraHNYECKOTO
BELIECTBA 10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISAIINX B
ero coctaB. CucremaTuszanus u
0000111eHIe 3HAHMI 110 TeMe

14

ATKEeHBI: TOMOJIOTUYECKHN PsL,
obmas hopmyna,
HOMEHKJIATyPa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MoieKys1. CTpyKTypHas ¥ LIMC-
TpaHC-U30MEPHsI ATIKEHOB

15

dusnueckre U XUMHUYECKUE
CBOMCTBA ajgkeHoB. [IpaBuiio
MapkoBHHUKOBa

16

Crioco0bl nosTy4eHus: u
MPUMEHEHHE AIKCHOB

17

[TpakTuyeckas padora Ne 1 o
teMe "[lonydyenue sTuiieHa u
W3y4YeHHUe ero cBOMcTB"

18

Pemenune pacu€rHeix 3a1a4 Ha
OIPEACIICHUE MOJIEKYIISIPHON
(hOopMyJIBI OPraHUYECKOTO
BCIIIECTBA

19

AJKaIMeHBI: CONPSHKEHHBIE,
U30JIMPOBaHHBIE,
KyMYJIMPOBaHHBIC.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTPOCHHUS

20

XUMHUYECKHE CBOMCTBA




CONPSIKEHHBIX TMEHOB

21

CriocoObl osryueHus u
MNPUMCHCHHUC AJIKAAUCHOB

22

AJIKUHBI: TOMOJIOTUYECKUH P,
obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJ1, (pu3udeckre CBOHCTBA

23

XHUMHUYECKHE CBOMCTBA aJIKHMHOB

24

KauecTtBeHHbIE peakuyy Ha
TPOMHYIO CBSI3b

25

CrniocoObl nosryueHus u
MPUMEHEHHE aJIKUHOB

26

Pemenue 3agayd: pacu€rsl o
YPaBHEHHUIO XUMUYECKOMN
peakuuu

27

Cucremarusanusg 1 0000IIEHNE
3HAHUH 110 TEME

28

ApeHbl: TOMOJIOTUYECKUH PsIIL,
ob1mas ¢popmyna,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE
MoJIeKyJ1 O€H30J1a U TOIyoua, UX
(bu3UYecKre CBONCTBRA

29

XUMHYECKUE CBOMCTBA apEHOB:
peaKUrH 3aMEILICHUS

30

XHUMUYECKUE CBOMCTBA apEHOB:
peaKIy MPUCOSTUHEHUS,




OKHCJIEHHE I'OMOJIOTOB OeH30i1a

31

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

32

Pemenue pacu€THbIx 3a/1a4 Ha
ompe/ieIeHUE MOJISKYIIPHOM
(hOopMyIIBI OPraHUYEeCcKOTO
BEILIECTBA

33

Crioco0bl MosTy4eHus: u
NPUMEHEHHE apeHOB

34

['enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOJOPOJIOB

35

Pacuérel o ypaBHEHUAM
XUMUYECKUX PEAKLIUN.
Cucremaru3zanus u o0o0mIeHne
3HaHUM 1O TeMe

36

[Ipuponnsriii ra3. IlonyTHbie
He(TSHbIE ra3bl

37

KameHnHbIi1 yrosib v IpoTyKThI
ero nepepadboTKu

38

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenue
MPOIYKTOB MepepaboTKu HEPTH

39

['eHeTHueCKas CBSI3b MEXKTY
Ppa3jIMUHbIMU KJIaCCaMU
YIJIEBOJIOPOIOB

40

raJ'IOl"eHOHpOI/ISBOI[HBIe
YTJICBOAOPOOAOB: 3JICKTPOHHOC




CTPOCHHE; PEaKIINU 3aMEIICHHS
rajoresa

41

JelicTBHe 1Ien04Yei Ha
raJIOreHIIPOU3BO/IHbIC.
BzanmopeiicTBue
JIATAJIOTCHAIKAHOB C MarHHEM U
IHHKOM

42

Cuctemaru3zanus u o0o0IIeHne
3HaHUH 10 pasnueny
"YrneBonpopoast"

43

KonrponbHas pabora no Teme
"Yrnesopopoas!"

44

[IpenensHbBIe OJHOATOMHBIC
CIIHPTHI: TOMOJIOTHYCCKHH PSIII,
obmas hopmyia, CTpoeHHe
MOJIEKYJI, U30Mepus,
HOMEHKJIATypa, KIacCu(puKaIus,
¢dusnveckre CBOMCTBA

45

XUMHUYECKHE CBOMCTBA
MPEACIIBHBIX OJTHOATOMHBIX
CIIUPTOB

46

Crioco0rl nosTy4eHus: u
NPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

47

[TpocTeie 3¢uphl: HOMEHKIIATYpa
Y U30MepHsi, 0COOEHHOCTH
(1)I/I3I/I'-ICCKI/IX U XUMHUYCCKUX
CBOMCTB




48

MHOroaTomMHbl€ CIUPTHI:
STWJICHIJINKOJb U ININLEPHH, UX
¢bu3nyeckrue 1 XUMUYECKHE
CBOMCTBA

49

Crioco0Obl nosTy4eHus: u
PUMEHEHHE MHOTOaTOMHBIX
CIIMPTOB

50

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nveckne CBONCTBA.
Tokcuunocth heHoa

51

XumMuyeckue cBoiicTBa (heHona

52

Crioco0bl osTy4eHus: u
npuMeHenue GeHomna

53

[TpakTuyeckas padora Ne 2.
Pemenne skciepuMEHTAIBHBIX
3aja4 1o reme "CrnupThl U
¢deHnomnsr"

54

Cucremaruzanys u 00001eHue
3HAHUH 10 TEME

55

AJTbJeTH/IBI B KETOHBI:
HIIEKTPOHHOE CTPOCHHUE
KapOOHHUIILHOM TPYIIIIBI;
TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopMmya, u3omMepus u
HOMEHKJIaTypa

56

ANbIeruasl 1 KETOHBL:
(buznyecKre CBOMCTBA; peaKkiuu
MIPUCOETUHEHUS




57

Peakuuu okucinenus u
KaueCTBCHHBIC PEAKIINH
AJIBIETUI0B U KETOHOB

58

CriocoObI moTyueHHst
AJIbJACTU 0B 1 KETOHOB

59

OIIHOOCHOBHBIE TIpEIENIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHUS UX
MOJIEKYT

60

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
¢dusznueckue cBoicTBa

61

XHUMHUYECKHE CBOUCTBA
MPEACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

Oco0eHHOCTH CBOMCTB
MYpPaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue kapOOHOBBIX
KHCIIOT

63

OCoOEeHHOCTH CBOMCTB:
HCIIPCACIIbHBIX U
apoMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNny BHICIIUX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT




65

Crioco0blI osTy4eHus: u
MIpUMEHEHNEe KapOOHOBBIX
KHCJIOT

66

Crnoxuble 3¢upsbr:
TOMOJIOTUYECKHU psJl, oO1as
dbopmyna, nzomepus u
HOMEHKJIaTypa

67

dusznueckre U XUMUYECKHE
CBOMCTBa 3(hUpPOB

68

Pemenue pacu€tHeIxX 3a1a4: Mo
YPaBHEHHUIO XUMHUYECKOU
peaKLru, Ha ONIPEIEIICHUE
MOJIEKYJISIPHOM (hOpMyITBI
OpPraHM4YeCKOro BEUIECTBA

69

[TpakTrueckas padota Ne 3.
Pemenue skcriepuMeHTaIbHBIX
3aja4 no Teme "KapOoHoBbIe
KUCHOTHL. ClioXkHBIE HPUPHT"

70

Xupsl: cTpoeHue, HuU3nUECKUE U
XUMHUYECKHE CBONCTBA
(ruaponus)

71

Oco0eHHOCTH CBOMCTB KUPOB,
COJIeprKalINX OCTaTKH
HEeMNpeeIbHBIX JKUPHBIX KUCIIOT.
Kupsl B npupoje

72

MpbLia Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Morolee aeiicteue. Ilonsarue o
CHHTETHYECKUX MOFOIIIUX




cpenctBax (CMC)

73

I'enetnyeckas CBS3b
YTJIEBOIOPOIOB H
KHCJIOPOACOAEPIKAIINX
OpPraHUYECKUX BEIIECTB

74

Pacuérel o ypaBHEHUAM
XUMUYECKUX PEAKLUN

75

Cucremaruzauus 1 0000I1IeHnE
3HAHWM 10 TEME

76

OOm1ast xapaKTEepUCTHKA
YIJIEBOJIOB U KJacCU(PUKAIUSA
YIJIEBOJIOB (MOHO-, IH- U
MTOJICaXapHUIbI)

77

Monocaxapuabl: pusnueckue
CBOMCTBA U HAXOXK/CHUE B
pUpoIe

78

[Ipumenenue riarko3sl, eé
3HAYCHUE B JKU3HEACATEIIBHOCTH
opraHusma

79

Hucaxapuapl: caxaposa,
MajbTO3a U JIaKTO3a.
Haxoxnaenue B mpupoe u
MIPUMEHEHUE JUCAXapHJIOB

80

[Tonucaxapuasl: ctpoeHUE
MaKpoMOJIeKyJ1, pusnueckue u
XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

81

[TonsiTrie 06 NCKYCCTBEHHBIX




BOJIOKHaXx

82

Pemenue pacueTHbIX 3a7a4 Ha
onpeeleHUE T0IU BBIX0OAa
MPOJIyKTa PEaKIUU OT
TEOPETHUYECKU BO3ZMOXKHOTO

83

Cucremaruzanys 1 00001eHue
3HaHUH 110 pa3nueny

84

KonTponbhas pabota no teme
"Kucnoponconepxaniue
OpraHUYeCKUE COCTUHEHUA"

85

AMUHBIL: KJTaccuuKarms,
CTPOEHHE MOJIEKYJI, 001Iast
dbopmyna, nzomepus,
HOMEHKJIAaTypa U pu3nYecKue
CBOICTBA

86

XUMHYECKHE CBOMCTBA
anupaTHICCKUX aMUHOB

87

AHUJVH: CTPOCHUE aHUIIMHA,
0COOECHHOCTU XUMHUYECKUX
CBOWCTB aHWJINHA

88

CriocoOslI oNTy4eHus: u
MPUMEHEHHE aT(PaTHIECKUX
aMUHOB

89

AMUWHOKHCIJIOTBI: HOMEHKJIaTypa
1 u3oMepus, GU3nIecKue
cBoiictBa. OTOENBLHbBIE
MPEACTABUTENH 0.-aMUHOKHUCIIOT

90

XUMHUUYECKHE CBOUCTBA




AMHWHOKHCJIOT, UX
OHOJ0rHYeCKOe 3HAUYCHHUE
aMHHOKHUCIOT. CHHTE3 H
THJIPOJIU3 TICHITHIOB

91

benku xak npupoaHsie
MOJIUMEPBI; CTPYKTYPhI OEJIKOB

92

XUMHUYECKHUE CBOMCTBA OEIKOB

93

A3zoTcoaepkalme
reTepOLMKINYECKHE
coenuHeHus. HykinenHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruueckas poib

94

[TpakTrueckas padota Ne 4.
Pemenue skciepuMeHTAIBHBIX
3aj1a4 10 TEME
"A3oTcoaepkaliue
OpraHu4eckue coeuHeHus"

95

[TpakTrueckas padota Ne 5.
Pemenue skciepuMeHTATBHBIX
3azad4 1o reMme "Pacrno3HaBanue
OpraHUYEeCKUX COeTUHEHUM"

96

KonTponbhas pabota no teme
"A3zoTconepxkaniue
OpraHUYeCKUE COeTUHEHUA"

97

OCHOBHBIE TTOHSITHS XUMHHU
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHNN U METOAEI UX
CHUHTE3a —II0JIMMEPU3AIUS U
MMOJIMKOHICHCAITHS




98

[Imactmaccel. YTunuzanus u
nepepaboTKa MIacTuKa

99

DnacToMepsl: HaTypaJIbHbII
CHHTETHUYECKUE KayTyKH.
Pe3una

100

BonokHa: HaTypallbHEIE,
HCKYCCTBEHHBIE,
cuHrerndeckue. [lonumepsr
CIELMAJIbHOTO Ha3HAYEHUs

101

[TpakTrueckas padota Ne 6.
Pemenne skcnepuMeHTAIbHBIX
3as1a4 Mo TemMe "PacrosHaBanue
IUIACTMACC Y BOJIOKOH"

102

O06001IeHEe ¥ cUcTeEMaTU3aIUsI
M3YYEHHOTO MaTepHasia 1o TemMe
"BbICOKOMOJIEKYIIIPHBIE
coeauHeHHs"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KoangecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYecKkue
padoThI

AtoMm. CocTaB aTOMHBIX sJIEP.
XuMHU4ecKnuil 31eMeHT. M130Tonbl

CTpoeHHe QJICKTPOHHBIX 000JI0UEeK
aTOMOB, KBAHTOBBIC YHCJia

Knaccudukanmss Xumuaeckux
3JIEMEHTOB (S-, p-, d-, f-371eMeHTHI)

Pacrnipenenenue 31€KTpOHOB 110
aTOMHBIM OpOUTAIISIM

DeKTpOHHbIE KOH(DUTYpaIUn
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUU

DneKTpOHHBIE KOH(UTYpaIUH
HOHOB. DJIEKTPOOTPULIATEILHOCTh

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XAUMHUYECKHX djieMeHToB 1. 1.
MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX DJIEMEHTOB U
00pa3zyeMbIX HMH MPOCTHIX U
CJIO’KHBIX BEIECTB IO TPYTIIaM U
nepuoIam




CucreMarusanus 1 00001IeHAE
3HAHUHU II0 TEME

10

Bunpl xumMnudueckou cBSI3H.
MexaHn3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs13U. Bogopoanas
CBA3b. MEeXMOJIEKYJIISIpHBIE
B3aUMOJICUCTBU

11

BanenTHOCTE M BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C
HUX TEOMETPUUYECKUM CTPOECHUEM

12

[IpencraBneHus: 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

13

BemectBa MoneKynspHOTro u
HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIbI
KPUCTAJUTMYECKUX PEUIETOK U
CBOMCTBA BEIIIECTB

14

[loHATHE O IUCHIEPCHBIX CUCTEMAX.
[IpencraBneHue o KOJIOUIHBIX
pacTBopax

15

WctunHble pacTBOPHI: HACHIIIICHHbBIE
Y HCHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BBIpaKEHUS
KOHIICHTPALlUU PACTBOPOB

17

Pemenue 3amau ¢ UCIoJIb30BaHUEM
HOHATHH "MaccoBas JOIg




pacTBOpEHHOTO BemecTra',
"MOJIsIpHasi KOHUEHTpaus"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BELIECTB

19

Cucremaruzanys u 00001eHue
3HAHUHU 110 TEME

20

KontponbHas padoTa mo temMam
"Ctpoenue atoma. [lepuogunuecknii
3akoH u [lepuoanueckas cucrtema
XAMUYECKHX 35emMeHToB 1. 1.
Menpneneesa", "CrpoeHue BeUecTBa.
Mmuoroo6pasue BemiecTs"

21

Kiaccudukanmst XuMuaeckux
peaKuii B HEOPraHUYECKOU U
OPraHUYeCKOM XUMHUH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB; 3aKOH
COXpaHEHHUs U MpEeBpalIeHUS
SHEPTUH NMPU XUMUYECKUX PEAKIUAX

22

Tennobie 3 PEKTH XUMHUUECKHX
peakuuii. TepMoXuMudecKue
ypaBHEHUs

23

Brruncnenus no ypaBHeHHUSIM
XUMHYECKUX PEAKIUi 1
TEPMOXUMHYECCKUM yPaBHECHUSIM

24

CKopocTh XMMHMUYECKOH peaklinuu, eé
3aBUCHUMOCTD OT Pa3JIMYHBIX
(daxTopoB. Karanus u katTamm3aTopbl

25

I'omoreHnsIe 1 TCTCPOTCHHELIC




peakuu

26

[IpakTuyeckas padora Ne 1 o reme
"BausiHue pazauuHbIX (PAKTOPOB HA
CKOPOCTb XUMUYECKON peakuu"

27

OO6patumbie 1 HEOOpAaTUMBIS
peakuu. XUMUYECKOe PaBHOBECHE

28

[IpakTuueckas padora Ne 2 o Teme
"BnusiHue pa3nuyHbIX (PaKTOPOB HA
II0JIO’KEHNE XUMHUYECKOTO
paBHOBecud"

29

DNEKTPOIUTHYECKAS JUCCOITUAITHS.
CuiibHBIE U CJTa0bIe DJIEKTPOITHUTHI.
Crene”p Iucconyanuu

30

Nonnoe npoussenenue Boasl. Cpena
BOJHBIX PAacTBOPOB. Bonopoauslii
nokasareins (pH) pactBopa

31

I'mpoponns coneit. Peaknuu,
MPOTEKAIOIIKE B PACTBOPAX
3JIEKTPOJIUTOB

32

[IpakTrueckas pabota Ne 3 o Teme
"XuUMHYECcKue peakiium B pacTBOpax
3J€KTPOJIUTOB"

33

OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuun. BaxxHeire OKUCIuTeNu U
BOCCTAHOBUTEIN

34

MeToa 31eKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) OajaHca

35

9J'ICKTpOJ'II/I3 pacTBOPOB U pacCIljiaBOB




BCIICCTB

36

Pemenue 3amau PAa3JIMIHBIX TUIIOB

37

Pemenne 3aaa4 pas3sjIMYHbIX TUIIOB

38

Cucremaruzanusa 1 0000IeHne
3HAHUHU 110 TeMe " XUMHUYECKUE
peakuun"

39

KoHnTtponbHas paboTa mo teme
"Xumuueckue peakuuu"

40

Ilonoxenue HEMETAIIOB B
[Tepronuueckoit cucreme
XUMHUYeCKHX djieMeHToB 1. 1.
MemnneneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. Ouznueckue
CBOMCTBA HEMETAJIJIOB

41

Anorponus HEMETauIoB (Ha
npuMepe KUCIopoa, cepsl, pocdopa
U YIJIepo/ia)

42

Bonopon: nonydenue, puznueckue u
XUMHYECKHUE CBOMCTBA. ['uapubl

43

["anoreHspl: HAXOXKJCHUE B IPUPOIE,
CHOCcOOBI NOTYYeHHUs, PU3UIECKUE U
XUMHUYECKHAE CBOWCTBA

44

I'amorenoBogopobl. Baxkuenme
KHUCJIOPOACOAEPKAIIUE COEAUHEHUS
rajoreHoB

45

JlaGopaTopHble U MPOMBIIIJICHHbIE
CIIOCOOBI MOTYYEHUS TaJOTeHOB.
[IpumeHeHne raloreHoB U UX




COCTUHEHUN

46

[IpakTuueckas padota Ne 4.
Perienue skcriepuMeHTaNBHBIX 3a/1a4
no teme "["amorensr"

47

Kucnopoa: nabopatopHsie u
HPOMBIIIIJIEHHbIE CLIOCOOBI
NoJyyeHus, GU3nIecKue 1
XUMHUYECKHe cBoiicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

48

OKcHIBI U IEPOKCHUIBI

49

Pemenne 3aaa4 pas3sjIM4HbIX TUIIOB

50

Cepa: Hax0XJI€HUE B MPUPOJIE,
CHocoObI OMyUYeHUs], PUINIECKUE U
XUMHYECKUE CBOUCTBA

51

CepoBoaopo, CyIb(puabl

52

Kucnopoaconep:xamme coeiuHEHNS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHCJIOTBI

53

[IpakTuueckas padora Ne 5.
Penienue skcriepuMeHTaNbHBIX 3a/1a4
o Teme "Cepa u e€ coequHeHus"

54

A3oT: HaX0XXACHUC B IIPpUPOAC,
CIIOCOOBI MOJIy4YCHMU, Q)HSHHGCKI/IG n
XHUMHYECKHE CBOMCTBA. AMMI/IaK,
HUTPpUIBL

55

Kucnoponcoaepskamiue coeTMHCHUS
aszora. OcoOEHHOCTH CBOWCTB
a30THOU KHUCJIOTHI




56

[IpumeHeHue a30t1a u ero
COCTMHECHMI. A30THBIC yA0OpEHUS

57

docdop: HaXOKAEHUE B IPUPO/IE,
CHOCOOBI OTYYEeHHUS, PU3UIECKUE U
xumMudeckue cBorictBa. ®ochuasl u

bochun

58

Oxkcunst hocdopa,
bocdopconepxkamiue kucioTsl. Conu
(hocdopHOIi KHCTOTHI

59

[Tpumenenue dochopa u ero
coeauHenuil. @ocpopHbie
ynoopeHus

60

[IpakTrueckas padota Ne 6.
Penienune skcriepuMeHTATBHBIX 33129
o Teme "A3ot u hochop u ux
COeIMHEHUS "

61

VYriepoa: HaX0XKACHUE B IPUPOJIC,
AJUIOTPOITHBIE MOTU(PUKALINH;
(bU3MYeCKre U XUMUYECKHE
CBOMCTBA, IPUMEHEHHNE

62

Oxcup yrnepona(ll), oxcnp
yraepona(IV), yroneHas kucnora u
eé conu

63

Pemenue 3aa4 pa3sINYHbIX TUIIOB

64

Kpemuuii: HaxoXJeHHe B IPUPOJIE,
CHocoObl MOTyUYeHUs, PU3NYECKUE U
XUMHUYECKHUE CBOWCTBA

65

Oxcun kpemuusi(1V), kpeMHueBas




KHCJIOTa, CHJIMKAThI

66

[IpumeHeHre KpeMHUS U €To
coequHennii. CTEKII0, ero
HOJIy‘-IeHI/IC, BHUJIBI CTCKJIA

67

Pemenne 3a/lav pa3JINYHbIX TUIIOB

68

Cucremaruzamus 1 00001eHne
3HaHui mo reme "Hemeramier"

69

KonTponbHas pabota mo Teme
"HemeTamisr"

70

AHanu3 pe3yJIbTaTOB KOHTPOJIbHON
paboThI, KOPPEKITUS OMHOOK

71

[TonoxeHnne meTamioB B
[Iepnonnueckoii cucreme
XUMHUYCCKUX DJICMCHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JO0YEK aTOMOB
METAJIJIOB

72

OO6mue puznueckre CBOMCTBa
MeTayuioB. [I[puMeHeHe MeTaIoB B
OBITY ¥ TEXHHUKE

73

Crnnasel MetaioB. Kopposus
METAJUIOB

74

Pemenue 3amau Ppa3JINYHbIX TUIIOB

75

DNEeKTPOXUMHUUECKUN DS
HanpspkeHui Metaisos. O61mue
CIOCOOBI TIOJYUYCHHUS METAJLIOB

76

OO1m1ast XxapaKTEpUCTHKA METAJIJIOB
[A-rpynne! [lepuoauueckoit




CUCTEMBbI XUMHUYCCKUX BJICMCHTOB.
Harpwii n xanuii: nonyyenue,
(u3nuecKkrue u XUMHUYECKUe
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILIECTB U UX COEMHEHUI

77

OO6mras XxapakTepucTUKa METAIIOB
ITA-rpynmsl [Tepuoanyueckoi
CHCTEMBI XUMHYCSCKHUX 3JICMEHTOB.
Maruuit 1 KaJbLUi: [TOIy4YEHUE,
(bu3nuecKkrue u XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE MTPOCTHIX
BEIIIECTB U X COSTUHECHUH

78

JKEcTKOCTh BOIBI U CIIOCOOEI €6
YCTpaHEHUS

79

ANIOMUHUI: TIOJTy4YEeHUE,
(uznyeckre U XUMHUYECKUe
CBOICTBA, TPUMEHEHUE

80

AmdotepHbIe CBOICTBA OKCHIA U
THJIPOKCUIA ATFOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS, MX
MIPUMEHEHHE

81

Pemenue 3aa4 pa3IM4YHbIX TUIIOB

82

[IpakTrueckas padota Ne 7.
Pemenne skcniepuMeHTAIBHBIX 337129
1o TeMe "MeTalIbl TIIaBHBIX
noarpymnm"

83

OO6mras XxapakTepucTUKa METAIIOB
nmo6ouHbIX moArpymn (b-rpyrmm)
[Tepronuueckoit cucTemsl




XHUMHUYCCKUX 3JICMCHTOB

84

DU3NYECKUE U XUMUYECKUE
CBOMCTBA XpOMa M €ro COCINHEHUH,
UX IPUMEHEHUE

85

Baxwueiiime coeiMHEHNs MapraHIia.
[Tepmanranat xanus, ero
OKHCJIUTENILHEIE CBOHCTBA

86

q)I/ISI/I'-IeCKI/IC U XUMHUYCCKHUEC
CBOMCTBA JKeJie3a U €r0 COeANHEHUI.
[TonyueHnne u mpuMEHEHUE CILTABOB
JKenesa

87

dusznyeckue 1 XUMHUYECKUE
CBOMCTBA MEIU U € COSIMHCHUM, UX
pUMEHEHNE

88

Ddu3nuecKnue U XUMHUUECKIE
CBOMCTBA IMHKA M €TI0 COCAUHCHMI,
HX IPUMEHEHUE.

' apOKCOKOMILIEKCHI IMHKA

&9

[IpakTuyeckas padota Ne 8.
Pemenue skcriepuMeHTANbHBIX 3a7a4
1o teme "MeTanibl TOOOYHBIX
noarpynn"

90

Pemenue 3amau PAa3JIMIHBIX TUIIOB

91

O0001IeHre U cCUCTEMAaTU3AIIHS
WM3YYEHHOTO MaTepuasa 1o TeMe
"Metamisr"

92

KonTponbhas padbota no teme
"Merasib"




93

AHanu3 pe3yapTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMIHUOOK

94

Poinb xumun B obecnieueHNH
YCTOMYMBOTO pa3BUTHUSA
yenoseuecTBa. [IoHATHE 0 HAYUHBIX
METOJIaX HCCIICNOBAHNUS BELICCTB

95

Hay4Hble TpUHIUITBI OpraHU3aluu
XMMHUYECKOTO MPOU3BO/ICTBA.
[IpombInIeHHBIE CTTOCOOBI
MOJTy4eHHsI BKHEHIINX BEIIECTB

96

XUMHUECKOE 3arps3HEHUE
OKPY’KaloIe Cpe/bl U €ro
MOCJIEICTBUS

97

Xumus u 300pPOBEE YCIIOBCKA.
HeKapCTBeHHLIC cpeacTBa

98

Xwumus nuiny. Pons xumMun B
oOecIrieueHnH MUIIEBOKH
0e30mMacHOCTH

99

KocMmernueckue u napproMepHbie
cpeactsa. beiToBas XxuMus

100

XWUMUS B CTPOUTENHCTBE.
Baxwueliime CTpOUTENbHBIE U
KOHCTPYKUHMOHHBIE MaTEPHUAJIBI

101

XHUMHS B CEILCKOM XO3SHCTBE.
Opraanueckue 1 MUHEPATbHBIE
yaoOpeHus

102

CucreMarusanus 1 00001IeHAE
3HAHUI 110 TEME




OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102
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Ipunoowcenue 1 k paboueu npoepamme

®opMmbl yuéTa padoyeil MpOrpaMMbl BOCITUTAHUSA
B pa0o4eii nporpamme no XuMuu

Pa6ouast nporpamma Bocriutanust MAOY COIII Ne 7 peanuzyercsi B TOM YUCIIE B Yepe3
WCIOJIb30BAHNE BOCIUTATEIBHOTO MOTEHIIANIA YPOKOB XUMHUH. JTa paboTa OCYIIECTBIACTCS B
cienyomux Ghopmax:

® [IoOyxneHne 00y4arolmmxcsi COOM0AaTh HAa ypPOKE OOLICTIPUHATHIE HOPMbI TOBEACHHS,
npaBWwiia OOMIEHWS CO CTapmuMH  (TIEIarori4ecKuMu  pabOTHUKAMH) U CBEPCTHUKAMH
(oOyuaromumucs), PUHIMIBL YIeOHOH TUCIUILTMHBI 1 CaMOOPTraHU3aIlH.

® [IpuBneueHne BHUMAaHUSI OOY4YaIOLIMXCS K LIEGHHOCTHOMY acIEKTy M3y4aeMbIX Ha YpOKax
NPEIMETOB, SIBIICHUI, COOBITHIA Yepes3:

— oOpamieHue BHMMaHHUSI Ha HPABCTBEHHBIC AacleKThbl HAYYHBIX OTKPBITUI, KOTOpbIE
M3y4YaloTCsl B JIaHHBI MOMEHT Ha YpOKE; Ha SpKUX JesATeNell KyJbTypbl, YUEHBIX, ITOJIUTHKOB,
CBSI3aHHBIX C U3y4aeMbIMU B JaHHBIII MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPbI OHM BHECIH B
pa3BUTHE HallEW CTPaHbl U MUPA, HA JOCTOWHBIE MOJIPAYKaHUsl IPUMEPBI UX KU3HHU, HA MOTUBBI UX
MOCTYTIKOB;

— HCTOJIb30BaHHWE Ha YypokKax HH(OpMaluu, 3aTparvBarolieldl BakKHbIE COLUAJIbHBIE,
HPaBCTBEHHbBIE, STUUECKUE BOIIPOCHI

® [Icrionb30BaHNe BOCIUTATENBHBIX BO3MOXKHOCTEH COAEp)kKaHHMs yuyeOHOro mpeameTa Juis
(dopMupoBaHHsl y OOYyYarOIIMXCS POCCUMCKMX TPAAULIMOHHBIX JIyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH uepe3 Mog00p COOTBETCTBYIOIINX TEKCTOB JUIs YTEHHSI, TPOOIEMHBIX
CUTyanui aJist 00CyKJIeHus B Kacce, 00BEKTOB JIJIsl BBITIOTHEHHMS.

® [lnunuupoBanre OOCYKICHUH, BBICKA3bIBAHMM CBOEro MHEHHUS, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOILIEHUS K M3y4aeMbIM COOBITUSIM, SIBICHUSIM, JTUIaM, TPOU3BEACHUSM HCKYCCTBA.

® QopMUPOBAHKUE 3HAHUM U IPUHATHE CBOEU POCCUICKOM IPakIaHCKON HIACHTUYHOCTU B
MOJIUKYJIETYPHOM M MHOTOKOH()ECCHOHAIbHOM POCCHICKOM OOILIECTBE, B MUPOBOM COOOIIIECTBE.

i MIOHMMAIOUIMH U BBIPAXKAIOIIUI B IPAKTUYECKON IEATEILHOCTU LIEHHOCTD KU3HU, 3/10POBbSI
u 0e30MacHOCTH, 3HAYEHHE JMYHBIX YCHJIMM B COXPAaHEHUH U YKPEIUIEHUH CBOETO 3/10pOBbS,
3J10pOBbsI IPYTUX JHOACH.

i COOMIOMArONIMIA TIpaBWJa JUYHOM H OOIIECTBEHHOW O€30MacHOCTH, B TOM YHCIIE
0€30IacHOro MOBEACHUS B MH(POPMAITMOHHOM Cpeie.
i BBIP)KAIOIINN Ha MPAKTHKE YCTAHOBKY Ha 3I0OPOBBIH 00pa3 KU3HU (30POBOC MUTAHHUE,

COOJIIOZIGHUE TUIHEHBl, PEXUM 3aHATHH W OTHAbIXa, PEryJsipHYI0 (DU3NYEeCKyr0 aKTUBHOCTB),
CTpEMJIEHUE K (PU3NYECKOMY CAMOCOBEPILIEHCTBOBAHUIO, COOIIONAIOIINI U IpONaraHAupy oIl
0e30macHbI U 370pOBbIi 00pa3 KU3HY;

i MPOSIBJISIIOIIMN  CO3HATEIbHOE M OOOCHOBAHHOE HENPUSATHE BPEIHBIX IMPHUBBIYEK
(ynorpebieHue ajikorojsi, HAPKOTHKOB, KypeHHe, JIOOBIX ()OpM 3aBUCHMOCTH, JIE€CTPYKTHUBHOE
noBejeHue B oOmiectBe M LU(DPOBON cpene, NMOHMMAaHHWE HMX Bpena A (QU3HMUECKOro u
IICUXUYECKOTO 37]0POBbS;

d pa3BUBAIOLIMNA  CIIOCOOHOCTH aalTHPOBATHCA K CTPECCOBBIM CHUTyallUsM B OOILLEHHH, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOIUMCS COLUAIbHBIM, HH(POPMAIIIOHHBIM U IPUPOIHBIM YCIOBHSIM.
A JIEMOHCTPUPYIOIIMKA HaBBIKM pe(IeKCUH CBOETO (PU3MUECKOTr0 U ICUXOJIOTHYECKOTO

COCTOSIHUSI, COCTOSIHUSL OKPY’KAIOIIUX IFOJEH C TOYKH 3pEeHHs Oe30MacHOCTH, CO3HATENHLHOIO
ynpaBneHm[ CBOUM OMOIIMOHAJIBHBIM COCTOsSHUEM.

o MPOSIBISIIOIIMN  YBa)KEHHE K JKM3HM U JOCTOMHCTBY Ka)XJIOTO UYEJNOBEKa, CBOOOE
MHUPOBO33PEHYECKOI0 BHIOOpPA M CaMOOMpEENeHHs], K MPEACTaBUTENSAM Pa3IMUHbIX STHHUYECKUX
TpymIl, penuruii HapooB Poccuu, WX HaIMOHAILHOMY JOCTOMHCTBY M PETUTHO3HBIM YyBCTBaM C
y‘-IéTOM CO6J'IIOI[€HI/I$I KOHCTI/ITYIII/IOHHI)IX npaB nu CBO6OI[ BCEX rpanqlaH.

o IMOHMMATOIIHH 51 JIEATENHHO BBIpAXKAIOIIN T LIEHHOCTh MEXPEJIUTHO3HOTO,
MEKHAIIMOHAIBHOTO COTJIAcHUsl JIF0JIeH, HapoaoB B Poccuu; criocOOHBIN BECTH TUANIOT C JIFOJAbMHU
pa3HbIX HAIIMOHAIBHOCTEH, OTHOIICHUS K PEIIMTHU W PEIMTHO3HOW MPUHAICKHOCTH, HAXOIUTh
O6IlII/Ie IICJIN U COTPYI[HanTL JUIA UX JOCTHIXKCHUA,



i OpPUEHTUPOBAHHBIN HAa CO3AHUE YCTOMUMBOM CEMBU HA OCHOBE POCCUHMCKHUX TPaJAULIMOHHBIX
CEeMEMHBIX IIEeHHOCTEH, TOHUMAaHNU Opaka KaK COK03a MY>KUMHBI M KEHIIUHBI JJIS1 CO3JJaHHsI CEMbH,
POKIEHUS U BOCIIMTAHUS B CEMbE JIE€TEH, HENPUATUS HACWINSA B CEMbE, YXOAA OT POAUTEILCKON
OTBETCTBEHHOCTH;

i BBIPAKAOIIUI TMO3HABATEIbHBIE WHTEPECHl B PA3HBIX MPEAMETHBIX 00JACTAX C Y4ETOM
CBOHUX CTIIOCOOHOCTEH, TOCTHKCHUIA.
i o0aaromuii MPeACTaBICHHEM O HAYYHOH KapTUHE MUPA, JOCTIKEHHUI HAyKH U TEXHUKH,

apryMEHTHPOBAHHO BBIPAYKAIOIINN MOHMMaHUE 3HAYSHHS HAyKH B JKU3HU POCCHICKOro 00IIecTBa,
B o0ecrieueHnH ero 0e30MacHOCTH, TyMaHUTapPHOM, COLIMATbHO-I)KOHOMUYECKOM pa3BuTHH Poccui.

d JIEMOHCTPUPYIOIIMI HAaBBIKM KPUTHYECKOIO MBIIIIEHUS, OIPENEICHUE JTOCTOBEPHOU
Hay4HOU MH(OpMALIMU U KPUTHUKH aHTUHAYYHBIX ITPECTABICHHH.
d pa3BUBAIOLINIA U MPUMEHSIOIINN HABBIKM HAOIIONEHUM, HAKOIJICHUS W CHCTEMaTHU3alluu

(aKTOB, OCMBICICHHUS ONbITA B E€CTECTBEHHOHAYYHOM M TYMAaHUTAPHOM OONACTSIX IO3HAHUS,
HCCIIE/IOBATENILCKOMN JIESTENBHOCTH.

® YyacTue B KU3HH LIKOJIBI (B TOM YHCJIE CAMOYIIPABJICHUE), OPUEHTUPOBAHHBIN Ha y4acTHe
B COL[MAJILHO 3HAYMMOM e TETbHOCTH.

® BKIIIOYEHHE B YPOK HMIPOBBIX MPOLEAYP, KOTOPBIE MOMOTalOT MOAJAEPkKAaTb MOTHBALUIO
00yyaromMXxcs K MOJy4YEeHUIO 3HAaHUN, HaJIa)KUBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLLECHUN B
KJ1acce, IOMOTaloT YCTaHOBJICHUIO 100pOsKeIaTeIbHOM aTMOCc(epbl BO BpeMs ypoKa.

® [[puMeHeHHEe Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI, CTUMYJIMPYIOLINX TO3HABATEIBHYIO
MOTHBALIMIO O0YYAIOIIUXCS.

® [IpumeHeHue rpynnoBoi paboThl UK pabOThI B Mapax, KOTOPbIE CLIOCOOCTBYIOT PA3BUTHIO
HaBBIKOB KOMaH/IHOW pabOThI U B3aMMOJICHCTBUIO C APYTUMHU 00yUYarOIIUMHCS.

® Bpi0op M HMCHOJB30BAHHME HA YPOKAaX METO/0B, METOJMK, TEXHOJOTHi, OKa3bIBAIOIINUX
BOCIIUTATEIbHOE BO3JEMCTBUE HA JIMYHOCTb B COOTBETCTBUU C BOCIMTATENIBHBIM HI€AJIOM, LIEIIBIO
¥ 33/1a4aMU BOCTIUTAHMSL:

- METO/Ibl KOHTPOJISI U CAMOKOHTPOJIS,

- METO/Ibl CAMOBOCTIUTaHMS,

- METO/IbI IOOILPEHNH,

- MeTo/Ibl (POPMUPOBAHMS CO3HAHUS,

- METO/1bI yOSXKIeHUSI.

® [THuiuupoBaHme M MOIEP)KKA MCCIIEA0BATEIbCKON JEITEIbHOCTH MIKOJIBHUKOB B (hopme
OpraHM3aLuy TPYIIOBBIX U MHAWBUAYAIbHBIX MCCIEAOBAaHUN (MUHU-UCCIIEOBAHUH), BKIIIOUEHUE
B YPOK pa3INYHbIX UCCIEAOBATEIBLCKUX 3aJlaHUil M 3a/1a4, YTO JaeT BO3MOXKHOCTh OOYYaIOIIIMCS
NpUOOPECTH HABBIKM CAMOCTOSATENILHOIO PEIIEHHs] TEOPETUUECKON MPOOIeMbl, TEHEPUPOBAHUS U
oopmiteHHsT COOCTBEHHBIX THIIOTE3, YBAKUTEIBHOTO OTHOLICHUS K UY)KUM HESAM, ITyOIHMIHOTO
BBICTYIUICHHS, ApTyMEHTUPOBAHUS M OTCTAWBAaHMS CBOEH TOUKH 3pEHUS.

® VCTaHOBIICHHE YBA)KUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMAIBHBIX OTHOUICHUH MEXKIY
YUHUTEIEM M YYCHUKaMH, CO3/JaHUE Ha YPOKaX SMOLUOHAILHO-KOM(POPTHON Cpeibl.

XUMUsA
Krnaccudukaiuu BUI0B KOHTPOJIS pe3yIbTaTOB 00YUYCHHUS XUMHH
1. ITo MecTy B yueOHOM Ipoliecce
BBogHbIi AxTyanu3zanus onopHeix  |[[IpenBapuTeNIbHBIA KOHTPOJIb OCYIECTBIISIOT JJIs1
IKOHTPOJIb MJIM OCTATOYHEIX 3HAHUH 10 JMHUATrHOCTUKHA
TeMe MCXOJIHOTO YPOBHS 3HAHUI U YMEHUIA

[IKOJbHUKOB, TIOOTOMY IIPUMCHACTCS B HAYAJIC
yqe6H0r0 roaa, nepea N3y4CHNUEM HOBOTI'O pa3aciia
NI TCMBbI




Texymmii KoHTpoib ycBoeHuUs [IpoBOIUTCS y4UTENIEM Ha IPOTSKEHUH BCETO
KOHTPOJIb y4eOHOro MaTrepHasa B Xo€e [y4eOHOIro 3aHATHS C LIeIbI0 OTCIIEKUBAHUS
[MO3HABATEJILHOTO IIPOLIECCa [KAYECTBA YCBOCHUS XUMUYECKUX 3HAHUN U
YMEHHI, PACCMOTPEHHBIX Ha YPOKE

Tematnueckuii [MiTorosas mposepka no teme [[IpoBoanTCs mocne u3ydeHus Kakoro-amuoo
KOHTPOJIb y4eOHOro mMaTepuaia KpPYIIHOT'O pa3ziena Kypca, Kak IIPaBuiIo, B KOHLE
YEeTBEPTH, MTOIYTO/IUsI, TPUMECTpa, yueOHOro roja

M Torosbrit By KOHTpOIIS yCBOEHUS [TpoBouTCS B (hOopME UTOTOBOM KOHTPOJIBHOM
KOHTPOJTh y4eOHOro MaTepuaa 3a BECh [pabOThI/KOHTPOJIBHOTO TecTa uiH B hopme [ TA
Kypc 00y4eHus i EI'D

1. ITo dhopme npoBeaeHHUS.
* IHquBU oYy QJIBHBIM.
» OpoHTANBHBIN (MACCOBBIN).
2. Ilo cnoco0Oy opranu3anuu.
* YCTHBIN.
* [IMCbMEHHBIMN.
[IpakTryeckuii.

Ouyenuseanue ycmmnozo omeema

Hnousuoyanvholit KOHmpons pPe3ylnbTaTOB MOXET IPOBOJUTHCS Ha YpPOKe Kak B (opme
Kpamkozo onpoca c¢ mecma (dpoHTaNbHAs KOHTpONMpyoInas Oecena), Tak W B BUJIC
00cmoamenvHoll NPOGEPKU 3HAHUIL U YMEHUN ¥ 00CKU. ITOT BUJ OIpoca (MHIUBHUIYaTbHBIH)
MO>KHO ITPOBOJIUTH HA ATanax akTyaJln3alliy 3HaHUW, U3y4EHUsI HOBOTO MaTepuana, 3aKperyieHus
Y COBEPIIEHCTBOBAHMS 3HAHUH U TPOBEPKHU YCBOCHHSI HOBOT'O MaTepHaia. Bompock! yuuTesst st
KpPaTKOTO OIMPOCa JOJKHBI ObITh TJAKOHUYHBI, CPOPMYITUPOBAHBI B MOHATHBIX YUYEHUKY TEPMHUHAX
U TpeboBaTh KpaTKOro oTBeTa. JlJis SKOHOMHUM BPEMEHH MOKHO HCIIOJIb30BaTh KapTOUYKU C
BOIIPOCAMHM, HAa KOTOPbIE YYEHUKU FOTOBATCSI OTBETUTD Y TOCKHU.

Bo Bpemsi orBera ywamerocst Juisi JOCTHXKEHHMsI YCTOMYMBOrO BHHMMAHHS Kjacca IOJIE3HO
NPEeAyCMOTPETh MMOCIEAYIOIIee 32 OTBETOM PELIEH3UPOBAHUE CO CTOPOHBI JAPYTHX YyYalluxcs,
UCTIPaBIICHUE JIOMYIICHHBIX OIIUOOK, TOTIOTHEHNUE.

[Ipn mpoBeaeHnM omnpoca AOMYCKAETCs 3a4aBaTh ydallleMyCs HABOJAIIKE BOIPOCHI ISl TOTO,
9TOOBI TOMOYH €My CPOPMYITUPOBATH CBOM MBICIA. MOTYT OBITh U JAOMOJHUTEIBHBIE BOIIPOCHI,
€CJIM OHM HEOOXOIMMBI ISl MPEACTOSIIET0 U3Y4YeHHs HOBOTO Marepuana. Bo BpeMst ycTHOro
OTBETAa YyYaIlerocsl Y4YWUTEIb HMEET BO3MOXKHOCTh 3aJaTh JIOMOJHHUTEIBHBI  BOMPOC
JUAarHOCTHYECKOTO XapaKTepa, KOTOPbIM MOMOXET BBIABUTh COCTOSHME 3HAHUW M YMEHHI
OTBEYAIOLIETO.

[IpoBenenue ycTHOTO HMHIWBUIYATBHOTO KOHTPOJS TpeOyeT OT yduTenss COOpPaHHOCTH H
BHHUMaHMS, TaK Kak He00X0AUMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS yUalIUXCs B KJlacce.

VYyurens 00s13aH IPOKOMMEHTHPOBATH OTBET yUEHUKA, YKa3aB Ha OIIUOKY U OTMETHUB yAauHbIe
cTopoHsl. JIF000i#i OTBET TOJDKEH OBITh 3aMEUEH YUUTEIIEM U OOBEKTUBHO UM OICHEH.
Heo0s3arenbHO cTaBUTh OTMETKY 3 KayK/Ibli HETIOIHBIN OTBET. Eciin y4eHHK HeOTHOKPaTHO
JTOTIOJTHSIIT OTBETHI IPYTUX OJHOKIIACCHUKOB, TO MOXHO MTOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK.
Ommemka «5»:

JIaH ITOJIHBINA U IPABUIIBHBIN OTBET HA OCHOBAHUU U3YUYEHHBIX TEOPHH,

- MaTtepuall U3J10KEH B ONPEEIICHHOMN JJOTHYECKOW MOCIEA0BaTEIbHOCTH, IUTEPATY PHBIM
SI3BIKOM,

OTBET CAMOCTOSITEJIbHBIN

- BO3MOJKHA OJIHA HECYyIIIeCTBEHHAs OMMOKka. OTMEeTKa «4»:

JIaH TIOJIHBIA Y MPABUJIbHBIA OTBET HA OCHOBAHUHW U3YUYEHHBIX TEOPHUI,

MaTepHua U3JI0KEH B OPEIeTICHHOM OCIIeI0BATEILHOCTH,

OTBET CAMOCTOSITEJIbHBIN



- JIOTYIIIEHBI 2-3 HeCYIIeCTBEHHBIC OIIMOKH, HCIIPABJICHHBIE IO TPEOOBAHUIO YUUTEIS,
WM 1aH HETIOJIHBIN M HEUYETKUM OTBET.

OtMeTka «3»:

- JIaH TIOJTHBIM OTBET, HO TIPH ATOM JIOMYIIIEHa CYIIIECTBEHHAs OIIMOKA UK OTBET
HEMOJIHBIN, MOCTPOEH HECBSI3ZHO.

OTMeTka «2»:

OTBET OOHAPYKMUBAET HEMOHUMaHUE OCHOBHOTO COJIep KaHUs Y4eOHOTO MaTepHarna,

- JOTYIIIEHBI CYIIECTBEHHBIE OMUOKH, KOTOPBIE YUAIIUUCS HE MOKET UCIIPABUTD TIPH
HABOJSIIIUX BOIPOCAX YUUTEIS.

OtMmeTka «1»:

OTCYTCTBHE OTBETA.

Dponmanvuaa KoHmponupyrouias 6eceda OObIYHO TOCTATOYHO KpaTKOBpeMEHHa. Bompockl,
KaKk M BO BCAKOW Jpyroi Oecene, TpeOYIOT KpaTKOTO OTBETa, MOSTOMY 3a OJWH TaKOH OTBET
YYCHHUKY CTaBUTh OIICHKY Hesb3s. Hy)XHO 3apaHee HAMETUTh T€X YUYEHHUKOB, OTBET KOTOPHIX BO
BpeMsi Oece/Ibl XOTST OLIEHUTh, U 3a7]aBaTh UM IIEJICHANIPABICHHO 3allJITAHUPOBAHHbBIE I Oecepl
Borpockl. OTHAKO HE CIIEAYET 3a7aBaTh MOAPS BOIIPOCH OJTHOMY U TOMY e y4eHHKY. PaboTtaTh
JOJKeH Bech Kiacc. @poHTanpHas Oecea MOXKET COYETaThCsl C YCTHBIM yUETOM 3HAHUM, KOTAa
HECKOJIbKO YYallIUXCsl TOTOBSTCSA K OTBETY y NMOCKH. CIIOXXKHOCTH pabOThI 3aKIIOYAETCS B TOM,
4TOOBI HE YIYCKATh U3 TOJIS 3PEHUS KJIacc, yU4acTBYIOMIMIA B Oecelie, U yJalIuXxcs, OTBEYAIOIINUX Y
JTOCKH.

3aueT - 9TO METOJ YCTHOTO KOHTPOJS, KOTJa YYSCHHKAM MPEIOCTaBIsETCS BO3MOXKHOCTh Ooee
JUTUTEIIBHO W OOCTOSITEIbHO OTBETUTH Ha Bompoc. OOBIYHO 3a4eT Ha3HAYAETCsS BO BHEYPOUHOE
BpeMsi; KJIacC MPHU 3TOM pa3lesieTcs Ha JABE WIM TPU I'PYIIbl, KOTOPbIE MPUXOIAT Ha 3a4eT MO
odepeau B pazHoe Bpemsi. O MpoBeeHUH 3a4eTa yUUTeNb COO0IaeT 3apaHee, YTOObI yJalmecs
MOTJIM K HEMY MOArOTOBUTHCA. J1J1sl MOATOTOBKH K 3a4ETy YUHUTEb COCTABISIET BOIPOCHI, a TAKIKE
MpUMEPHBIC 3a7a4i, PEKOMEHIYEeT JIMTEPATypy, MPEABAPUTEILHO MTPOBEPHUB, UMEETCS JIU OHA B
MIKONBHOW Oubmuotexe. Cpoku TPOBENEHHUS 3ayeTa JOJDKHBI ObITh M3BECTHBI 3aMECTHTEIIO
JTUPEKTOpA MO Y4eOHO-BOCIUTATEIHLHON paboTe, YTOOBI MOXXHO OBUIO PETyJIHpPOBATH HArpy3Ky
yYauxcs.

Knaccuueckuit 3auer mnpemycMaTpUBAeT BBISBICHHWE YPOBHS 3HAHUM, YMEHMM U HAaBBIKOB
ydaixcs Bo Bpems Oecelpl yueHuka ¢ yuureneMm. OH JaeT MOJHOE M TOYHOE IpecTaBieHne 00
YpOBHE OOYYCHHOCTH KaXKJIOTO yYEHWKA, OJHAKO OTHMMAeT MHOTO BPEMEHH, YTO BEICT K
NEePerpyKEHHOCTH KaK YYUTelNs, TaK U YUCHHUKA.

Ouenueanue nucobmenHoil pabomol

[TuceMenHbIe pabOTHI MOAPA3IEISAIOT HA TeKylirue (IPOBEPOYHbIE) U UTOTOBBIE (KOHTPOJIBLHBIE)
paboThI; IO BPEMEHH OHU MOTYT 3aHUMATh BECh YPOK HIIU €r0 4acTh.

K Meronam nmuceMeHHON POBEPKHU Pe3yIbTaTOB 00yUEHHUs OTHOCSTCS MUCbMEHHAs KOHTPOJIbHAS
paborta Ha 45 MuH, npoBepouHble paboThl Ha 10-15 MuH (Hanpumep, pelIeHre pacueTHBIX 3a1a4),
NUCHbMEHHBIE [OMAIHUE 3aJaHUsl, NMUCHbMEHHBIA ydYeT 3HAHWM OTIENbHBIX YYalluxcs IO
KapTOYKaM, XUMHUECKHUE TUKTAHThI, 3a]JaHUsI TECTOBOTO TUTIA U T.II.

[ToaroroBka ydamuxcst K KOHTPOJIBHOUM paboOTe yalie BCEro OCYIIECTBISETCS Ha 0000IalonuX
ypokax. O poBeJCHIH KOHTPOJIBHON pa0OThI yYaIUXCs MPEIyNPEkTA0T 3apaHee, YTOObl OHH
MOTJIH MOATOTOBUTHCSI.

CoxepxaHve KOHTPOJBHOW pabOTHI OXBAaTHIBACT BECh HaWOOJiee BAXKHBIM Marepual
KOHTPOJIUpPYEeMON TeMbl. B Takoil OONbIIONW KOHTPOJBHON paboTe 3agaHusl IOJDKHBI OBITH
€IMHBIMM JUJISl y4YalIUuXCsl BCEX YPOBHEH pa3BuTHsA. B KOHTpOJIbHYIO paboOTy peKOMEHIyeTcCs
BKIIIOYATh Pa3HOOOpa3Hble 3a/laHus: 000O0IIAIIIMe BOIMPOCH, KAYECTBEHHBIE U pacueTHBIC
XUMHUYCCKHE 3a/Jaud, IICTIOYKHA MPEBPAICHUI, TECTOBbIC, Trpaduueckue 3amaHus © T.1.
HeobxonumMo ucnonb3oBaTh HAUOOMBIIEE YUCIO BapHAHTOB. TeTpaau JUisi KOHTPOJIBHBIX padoT
SIBJISIIOTCA  IOKYMEHTOM, KOTOPBI MOKET OBITh MPOBEpPEH aJIMHHHUCTPALMEH IIKOJBI |
MHCIIEKTOPOM OTlela oOpa3oBaHMs, MO3TOMY TETpPaaAu s KOHTPOJBHBIX pabOT IOJIKHBI
XPaHUTHCS B XUMUICCKOM KaOWHETE B TEUCHHE yIeOHOTO TojIa.



[Ipu orleHMBaHUM OTBETA y4alllerocsi HEOOXOMMO YUUTHIBATh KAYECTBO BBIITOJHEHUS PabOTHI 110

3aJaHHSIM.

Konmponvnaa paboma oyenusaemcs é yenom.

OTmeTka «5»:

JIaH TTOJIHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPHiA, BO3MOKHA HECYIIIECTBEHHAS OIINOKA.

OTmeTka «4»:

[ JIOMyCTUMa HEKOTOpasi HEMOJHOTa OTBETa, MOXKET ObITh He Oojee JABYX

HECYIIECTBEHHBIXOIINOOK.

OT1meTka «3»:

. paboTa BHIIOJTHEHA HEMOJTHO (HO HE MEHEe YeM Ha TPETh), UMEIOTCS He Ooiee 0JHOM

CYLIECTBEHHOM OIIMOKHU U 2-3 HECYIIEeCTBECHHBIE.

OTmeTKa «2»:

paboTa BBIIIOJTHEHA MEHBIIIE YEM Ha TPETh,

MMEEeTCs] HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

O1metka «1»:

paboTa He BBITIOTHEHA.

Bo3MorkHa cnenyromas cucremMa OlleHUBaHUS KOHTPOJIBHOM paboThI MO MATHOAIIBHON CHCTEME:

MIPH BBIMTOJTHEHUU y4eHUKOM OT 96 10 100% paboThl CTaBUTH OLIEHKY «5»; OT 76 10 95% paboThl

- «»; ot 50 1o 75% - «3»; ot 20 10 50% - «2». IIpu NoIHOM OTCYTCTBHM NPaBUIIbHBIX

OTBETOBUJIM BBITIOJIHEHUU paboThl MeHee ueM Ha 20% cTaBUTCS OLEeHKa «1».

[Ipu OLICHKE BBINOJIHEHUSI TMHUCHbMEHHOM KOHTPOJBHOH pPabOThl HEO0O0XO0AUMO
YYHUTBIBATETPEOOBAHUS €IMHOTO OpdorpaduuecKkoro pexuma.

Ouenueanue mecmosvix pabom

TecTsl, cocTosAmMe W3 MATH BONPOCOB MOXHO HCIOJIB30BATH IIOCIE HM3YYCHHS KaKJOTO

matepuana (ypoka). Tect u3 10—15 BompocoB UcCmonb3yeTcs Ui MEPUOJANYECKOI0 KOHTPOJIS.

Tect n3 20—30 BonpocoB HEOOXOIUMO UCTIOIB30BATH /ISl UTOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHUU UCTIONB3YETCS ClEAYIOIIAs IKaa:

JUTSL TeCTa U3 MSTH BOIPOCOB * HET OMIMOOK — OIIEHKA «5»; * OJIHA OIMMOKA - OI[EHKA «4»; * JIBE

OLIMOKH — OIIEHKA «3»; * TPU OIINOKH — OLIEHKA «2».

Ecnu onenka BwicTaBisieTcst B (hopMe 3aueT/He3adeT, TO 3a4eT CTaBUTCS Hpu BbinmoiaHeHuu 70%

3aganuid. Takas QopMa OLIEHKH UCHONb3YeTCs, €CIM TEeCT COJNEPKUT YHpPaKHEHUS Ha

pacro3HaBaHHUe.

Ecnu tect ouennBaercs no naTuOaIbHON CUCTEME, TO CTaHAAPTHBIE KPUTEPUHU OLIEHOK TaKOBBI:

91-100% - omenka «5»; 81-90% - onienka «4»; 80-70% - onenka «3»; Huke 70% - orieHKa «2».

Ouenka ymeHuil pewiams pacuyemusle 3a0a4u
OTMeTKa «5»:

. B JIOTUYECKOM paccyicoenuy U pelieHuH HeT omHu00K,OTMeTKa «4»:
. B JIOTHUECKOM PaCCyKJIEHUH U PEIICHUHU HET CYIIIECTBEHHBIX OLTMOOK,
. JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIIMOOK
Ommemka «3»:
. B JIOTHYECKOM PACCYKICHIH HET CYIIECTBEHHBIX OIINOOK.
. JIOIYCKaeTCs CyIeCTBEeHHas OIIMOKa B MaTeMaTHUeCKuX pacuerax.OTMeTKa «2»:
. MMEIOTCS CYIIECTBEHHBIE OUTHMOKHU B JIOTHYECKOM PACCYKICHUH U PEIICHUH.
OtMmeTka «1»:
. OTCYTCTBHUE OTBETA Ha 33/IaHUE.

Ouenka IKCnepuMeHmMaaIbHbIX YMeHUll (6 npouyecce 6bINOJTHEHUA RPAKMUYUECKUX
padom no uHcmpyKyuu)

[IpakTuueckre pabOTHI MO XMUMHH BBIMOJHIIOTCS B TETPaAsSX IJs MpakTuueckux pador. [Ipu
OIICHUBAHUU OTYETA IO BBIMOJHEHUIO MPAKTUYECKONW paboThl 0c000€ BHUMAHME YNEISAETCA
Ka4yeCTBY U MOJIHOTE CAMOCTOSTEIbHBIX BHIBO/IOB YUCHHKA.

KonngecTBo npakTudeckux paboT ONpeieieHo B TPOrpamMMe.



B teuenue yueGHOro rojia TeTpaau Ui MpakTHUECKUX paboT XpaHUTCs B mKojde.OTMeTKa «5»:

. DKCHepUMEHT BbINOJIHEH NOTHOCTHI0. CenaHbl MpaBUiIbHbIE HAOIIOICHUS U
BBIBO/IbI,

. HKCIIEPUMEHT OCYUIECTBIIEH M0 IUIAaHY, C yY€TOM TEXHUKU O€30IacHOCTH U
npaBuiI paboTHI ¢ BEIIECTBAMU U TPUOOpaMH,

. MIPOSIBJIEHBI OPraHU3alMOHHO-TPYI0BbIE YMEHHUS (ITOJIEP’KUBAETCS YHUCTOTA
paboueromecta, opsJI0K Ha CTOJIE, SKOHOMHO MCIIONB3YIOTCS PEAKTUBBI).

. Jlomny1eHsl He 60J1ee ABYX HECYIECTBEHHBIX OINOOK MpH 0pOpMIIEHUH PaOOTHI.
OtmeTKa «4»:

. paboTa BBINOJIHEHA, CAENaHbl MPaBUIbHbIE HAOIIOACHHS U BBIBOABI: SKCIIEPUMEHT
BBINOJIHEH HEMOJHO WM HaOJIONAIOTCS HECYLIECTBEHHBbIE OIIMOKM B paboTe ¢ BELIECTBAMU U
nprudopamu.

OtmeTka «3»:

. OTBET HEMOJIHBIM, paboTa BBINOJIHEHA MPAaBWIBHO HE MEHEE, YeM HAaIOJIOBUHY,

JIONYIIEHa CYIIECTBEHHas OmMOKa (B XOJe 3KCIEepUMEHTa, B OOBSCHEHHUH, B OQOPMIICHUU
pab6otel, o Th mpu pabote ¢ BewecTBaMu U MPUOOpaMu), KOTOPYIO yUalUiics UCIIPaBIISIET IO
TpeboBanuto yumurens. Jlomyckaercs opopmieHre paboThl 0€3 3aUcH ypaBHEHUN peakiuil.

. DKCIIepUMEHT TMOJTHOCTHIO BHITIOJTHEH B COOTBETCTBHH C HHCTPYKIIMSIMU U TTPABHIIAMH
TEXHUKHU 0€30MacHOCTH, HO paboTa He 0(hopMIIeHA.

OTMmeTKa «2»:

. BrIinonHeHo MeHee MoJI0BUHBI pabOThI;

. JIOTIYIIEHbI JIB€ WM Ooyiee CyIIEeCTBEHHbIE OIIMOKM B XOJ€ JKCIEPHMEHTa, B
0OBSICHEHHH, B
odopmiienuun pabotsl, no Th npu pabote ¢ BemecTBaMu U NpUOOpaMu), KOTOpPbIE yUaliuiics He
MOYET UCTIPABUTb.
Ommemxka «1»:
. paboTa He BBIIIOJIHEHA,
. MIOJTHOE OTCYTCTBHE SKCIIEPUMEHTATBHBIX YMEHHH.
OTtpaboTKa NpakTUYECKUX paboT He MpeaycMaTpuBaeTcs MpU OTCYTCTBUHU y4Yallerocs Ha
NPaKTUIECKOH padoTe, MPH BHIIMOJIHEHHH YKa3aHHBIX Pa0OT Ha OTMETKH «1» 1 «2».
B HCcKIIIOUNTENBHBIX Cly4yasX MPU OTCYTCTBUHU YYalIErocs M0 YBaXKUTEIbHBIM NPUYMHAM
YUUTEIb MOXKET MPEOCTaBUTh BOZMOKHOCTD BBITIOJTHHUTD MPAKTHUECKYIO padoTy.
Ouenka ymenuit pewtams IKCnepumenmanbHvle 3a0a4u
[Ipu omeHKe 3TOTO yMEHHUS CIEAYeT yUYUTHIBATh HAOIIOACHUS YUUTEIS U TPEABSBIsIEMbIC
YUaIIUMCS pe3yJIbTaThl BHIIIOJIHEHHUS OIBITOB.
Ommemxka «5»:

. [1nan pemreHus 3a1a4u COCTAaBIICH MPABUIIBHO,

. OCYIIECTBIICH MMOA00P XMMUYECKUX PEAKTUBOB U 000PYI0BaHUS,
. HKCTIEPUMEHT BBIMOJIHEH MOJTHOCTEIO,

. JIAHO TIOJTHOE OOBSICHEHHUE U CJICJTaHBI BHIBO/IBL.

Ommemxka «4»:

TUTaH PEIICHMS COCTABIICH MTPABMIIBHO,

OCYIIECTBJICH MO00P XUMUYECKUX PEAKTUBOB U 000PYAOBaHUS,

9KCIIEPUMEHT BBITIOJTHEH MOJIHOCTHIO,

JIOTYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHUH U BBIBOJIAX).
Ommemxa «3»:

| TIJIaH PEIICHUS COCTaBJICH MPABHIIBHO,

OCYIIECCTBIICH MTOI00p XMMHUYECKHX PEAKTUBOB U 000PYIOBAHHSI,

9KCIIEPUMEHT BBITIOJIHEH HE MEHEe, YeM HAIOJIOBUHY, IOMYIIEHa CYIIeCTBEHHAS
olIrOKa BOOBICHEHUH U BLIBOIAX,

; AKCTIICPUMEHT BBITIOJIHEH TMOJHOCTHIO, OTYET HE COCTABJICH

JOITYIICHBI HAPYIICHHSI TEXHUKH O€30MTaCHOCTH, YKCIICPUMEHT BBIITOJIHCH
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MOJTHOCTHIO,CIeIaHbI HECYIIIECTBEHHBIE OIUOKY B OOBSICHEHHH U BBIBOJIAX.
Ommemrka «2»:

- JIOTIYIICHKI IBE U Oosiee OmMOKHY (B TUIaHE PELISHUs, B MOAO0PE XUMHUECKHUX,
pPEaKTHUBOB HOOOPYIOBAaHMUS, B OOBbSICHEHUH M BBIBOJIAX ).

- JIOTYIIEHBI HAPYIICHUS TEXHUKU 0€30IaCHOCTH
Ommemrka «I»:

3aJaya He pelleHa.
He MPUCTYIUI K paboTe
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