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MOSACHUTEJIBHAS 3AITUCKA

Pabouvas mporpamma mo XMMHU Ha YpOBHE CpeaHero obimero o0pa3oBaHuUs pa3paboTaHa
Ha ocHoBe DexepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Odenepanun», TpPeOOBaHWI K pe3ynbTaTtaM OCBOCHHS (deaepalibHOW  00pa3oBaTEIbHOU
nporpammel cpeanero oomiero oopaszoBanus (POIT COO), npeacraBieHHbix B DenepabHOM
rocyJapcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmmu mnpenojaBaHHs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTelbHBIX opranuzanusx Poccuiickoit ®enepanum,
peanu3yomux OCHOBHbIE 00pa30BaTelbHbIE IPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTusa Bocriutanus B Poccuiickoit ®Deaepannu Ha mepuon a0 2025 roma» (Pacmopspkenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsL Ha YpOBHE YIIyOJIEHHOTO W3Y4YECHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTO o0Opa3oBanus ydammxcs 10-11 xmaccoB. UM3ydyenuwe mnpenmera,
peanuzyeMoe B yCIOBHIX Au(GepeHIIMPOBAHHOTO, MNPOPUIBLHOTO O0O0y4YeHHUs, TPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JJIsl afanTaliul UX K OBICTPO MEHSIOIIMMCS YCIOBHMSM JKH3HHM B COLIMYyME, a
TaKKe JUIsl MPOJODKCHHS OOy4YeHHs B OpraHU3alusaX MpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XMUMHUS SIBJISIETCS OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TNpeaMeTa «XHUMHUSA» TOIYy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OcCHOBomnosararomumu nonoxenusmu OroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIEJIeH, COJEPIKaHMsI, Pe3yJIbTaTOB OOYUYECHHS U TPeOOBAaHUN K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBUIETENBCTBOM TOMY SIBISIIOTCS CIEAYIOLIME BBINOIHIEMbIE
IPOTpaMMOii 10 XUMHHU (HYHKIIUU:

e uHPOPMALMOHHO-METOIMYECKAs, pealn3alus KOTOpOoM obecrneynBaeT MOoJydyeHHe
NpPEICTaBICHUs O IIENAX, COJACpPKAHMHU, OOIIeH CTpaTeruu OOy4eHUus, BOCIUTAHUSA U
pa3BUTH O0YyYarOIUXCS CPEICTBAMH MpPEAMETa, U3y4aeMOoro B paMKax KOHKPETHOTO
npodus;

®  OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpas  TpeayCMaTpuUBaeT  OIpeJelIeHuE:
INPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEIOBATENBHOCTH M3Y4YEHUs Yy4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEpPHCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJEPKATEIHHONH OCHOBBI KOHTPOJII M OIEHKH 00pa3oBaTelIbHbIX
JOCTIDKEHUI 0oO0ydJaroIuxcss B paMKax HTOrOBOM arrectanuu B (OpME €IUHOTrO
roCyJapCTBEHHOI'0 3K3aMEHa 110 XUMUHU.

[Iporpamma myist yriryOaEHHOTO U3YUEHUSI XUMUU:

® yCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COAEp KaHUE, 00S3aTENBbHOE JUIsl U3yUCHUS
B paMKax OTHCNBHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U
CTPYKTYPHUPOBAHHUE €0 IO KJIACCaM, OCHOBHBIM COJEpKATEIbHBIM JIMHUSAM/pa3ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpeseieHne y1eOHOro BpeMEHH, PEKOMEHIyeMOro AJisi U3y4YeHHUs
OTJEIIbHBIX TEM;

e [pelaraeT MNPUMEPHYIO IIOCIEAOBATENbHOCTh HM3yYeHHMsS Y4eOHOro marepuaia ¢
y4€TOM JIOTUKH OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXITPEIMETHBIX CBSI3EH;

e 1aT METOAMYECKYI0 HMHTEpIpeTaluio Ienell M 3afad M3ydeHHus NpeaMera Ha
yIiIyOJ€HHOM YpPOBHE € Y4Y€TOM COBPEMEHHBIX HPHUOPUTETOB B CUCTEME CPEIHETO
o0rmiero oOpa3oBaHus, COACPKATEIBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOH 00pa30BaTENbHOM MpPOTrpaMMbl CpEAHEro 00Iero odpa3zoBaHUs
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(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICMCTBUH OOYYaIOIIETOCsT IO OCBOCHHUIO COJCpPKAHHUS
peaMeTa.

[Io Bcem Ha3BaHHBIM TO3UIMUSAM B TporpaMme IO XHUMHHM MpPeIyCMOTpeHa
MPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIero ooOpa3oBaHus. 3a
npelenaMu  yCTaHOBJICHHOW TMPOTrpaMMON IO XUMUHU  00s3aTeNbHON  (MHBapHAHTHOM)
COCTaBJISAIOLICH coiep KaHusl yueOHOTo npeamera « XUMHUs» OCTaéTcss BO3MOXKHOCTh BBIOOPA €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpask TOJIKHA ONPEAEATHCS B COOTBETCTBUH C HAINPaBJIEHUEM
KOHKPETHOTO MPousi 0O0yIeHHUS.

B coorBerctBuM ¢ koHuentyaabHbIMH TnonoxkeHusMu PI'OC COO o Ha3HaueHUM
npeaMeToB 0a30BOro U yriryOJIEHHOTO ypoBHEH B cucteMe AudepeHInpoBaHHOT0 00yueHHs Ha
YpOBHE CpeHero oo01iero o0pa3oBaHUsl XUMHUS HA YPOBHE YIiyOJIEHHOIO M3YUYEHHUs HaIlpaBlIeH
Ha pealn3aluio MPEeeMCTBEHHOCTH C IMOCIEAYIOIUM J3TaloM TMOJIY4YeHHUS XUMHYECKOIo
o0pa3oBaHUsl B paMKaX MW3Y4YEHHUS CHEIMAJIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCLUIUIMH B By3aX M OpraHU3alusax cpelHero npodeccuoHanbHoOro oopaszoBanus. B 31oif cBs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacHIMpeHue u
yIIyOJICHHE TEOPEeTUYECKOW U TMPAKTHYECKOW TMMOATOTOBKH OOYYArOIIUXCs, BBIOpABIINX
ornpenenEéHHbIA MpopuIb 00ydYeHUs,, B TOM YUCIIE C MEPCHEKTUBON MOCIEAYIOIEro NOdyYeHUs
XUMHUYECKOT0 00pa30BaHus B OpraHu3auax npodeccuonanbHoro oopaszosanus. Hapsay c atum,
B cBere TpeOoBanuit ®I'OC COO k mIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS (deaepaibHON
00pa3zoBaTeNbHON MPOTPaMMBbI CPEIHEro O0IIero oOpa3oBaHHS H3YYCHHE NpPEeaAMeTa «XHUMHUS
OPUEHTHPOBAHO TAaKX€e Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLIMAIBHOTO PAa3BUTHS 00yYarOIIUXCS,
Ha (OpPMUPOBAaHUE Y HUX OOIEMHTEIUIEKTYyaIbHBIX YMEHUH, YMEHUN pallMOHANIN3ANN YIeOHOTO
Tpyada U  OOOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HUMEIOMIMX  MEXIUCIUILUIMHAPHBIH,
HaJIPEIMETHBIN XapaKkTep.

CocTaBisiomuyMu IpeaMera «XUMHUsS» Ha YpPOBHE YIIIYOJNEHHOTO HM3YyYCHHS SIBIISIOTCS
yriryonéHHuble Kypebl — «Opranudeckass XxuMus» n «OO0mas u Heopranudeckas xumus». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYPHOW OpraHH3allMd COJECp)KaHUS 3THX KypCOB B
mporpamMme 1o XUMHUHU 3a OCHOBY MpHHATHI nojoxkeHusst @PI'OC COO o paznuuusx 6a30BOTO U
yrIIyONnEHHOTO YPOBHEH M3yUeHHUs IPEMETa.

OcHoBy coaepkanusi KypcoB «Opranumdeckas xumusi» u «OOmias m HeopraHuuecKas
XUMUS» COCTABIISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCSIIMUXCS K 0a30BOMY
YPOBHIO HM3yuY€HUS MpeAMeTa. JTa CHUCTeMa 3HAHUHN MMOJIydaeT Onpelel€HHOE TEOPEeTUUECKOoe
JIOTIOJTHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonpmmmii  00BEM
¢axTonoruueckoro marepuana. Tak, Ha yriayOIE€HHOM ypoBHE M3y4YeHHs IpeaMera obecrieueHa
BO3MOXXHOCTh 3HAQYUTEIBHOTO YBEIUYEHHUS 00bEMa 3HAHMM O XMMHYECKUX DJJIEMEHTaX U
CBOMCTBaX UX COCAMHEHUN HAa OCHOBE PACHIMPEHUS U YIIyOJeHUS MPEICTaBICHUNH O CTPOECHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHMUS PEAKIUM, pacCMaTpUBAaEMBbIX C
TOYKH 3pEHUS XUMMUYECKONH KMHETHUKU U TEPMOJMHAMUKHU. 3yueHue nepuoaudyeckoro 3akoHa U
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJIEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSAX O CTPOCHUU aTOMa. XUMHUUECKasl CBSI3b OOBSICHSIETCS C
TOYKU 3pEHHS] HEPreTHUECKUX HM3MEHEHUHl npu e€ o0pa3oBaHUU U PA3PYyLICHUH, & TAKXKeE C
TOYKHA 3peHUs MeXaHH3MOB e€¢ oOpa3zoBaHusa. V3ydueHHe THIIOB pEaKIMA JIOTOIHSACTCS
dbopMupoBaHHEM MPeACTaBICHUI 00 AMEKTPOXUMHUUYECKUX MPOIEccaxX U 3JEKTPOIN3E PacIiiaBOB
U pACTBOPOB BEIIECTB. B Kypce OpraHMYecKol XHUMHHM MpPU PACCMOTPEHUU PEAKIIMOHHOMN



CITOCOOHOCTH COCTMHEHUN yNemseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIeKTPOHHBIX dddekTax,
0 B3aMHOM BJIUSITHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaXxX peaKkiiuil.
Ocoboe 3HaYeHHe UMEET TO, YTO Ha COJECpKAHHWE KYpPCOB XUMHH YIIyOJIEHHOTO YPOBHS
U3YYEHHUs JUIS KIACCOB OMpenenéHHOro npoduis (riaaBHbIM o0pa3oM Ha HX CTPYKTYpy U
XapakTep JONOJHEHUH K o01el cucreMe MpeIMEeTHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXKHBIC
npeamersl. Tak, Hampumep, B COAEpP)KaHUU TpeAMeTa s KIacCOB XMMHUKO-(PH3HUECKOTO
npodwis 00JbIIOe 3HAYCHHE OYAYT MMETh 3JIEMEHTHl y4eOHOro Marepuaia 1o o0Iel XUuMHUH.
[Ipy u3yueHuwm mnpenMera B JAHHOM cllydyae akIeHT OyleT cieflaH Ha OOLIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OpUN B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAsi TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXpPAHEHHS MacChl W DSHEPruM, 3aKOHBI
TEPMOJANMHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOEHUH BEILECTB U APYTOE.
B 10 e Bpems B coliepkaHuU MpeaAMeTa Il KJIAaCCOB XUMHUKO-OMOIOTHYECKOro mpoduis
OonbIIMI yAETbHBIN Bec OyleT MMETh OpraHuueckas XuMusa. B aTom ciydae mpenocraBisercs
BO3MOXHOCTB JJIs1 60s1ee 00CTOATEIIEHOTO pACCMOTPEHHSI XUMUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTHYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPHMEPY, TaKUE€ CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JHMMHJbI, OEJIKU, YIJIeBOJAbI, HYKICUHOBbIE KUCIOTHI W npyrue. Ilpu stom
3HAHHSA O COCTaBE M CBOMCTBAX IpPEICTAaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3YYEHUS CYIIHOCTH MPOLIECCOB (POTOCHHTE3A, IbIXaHHsI, MTUIIEBAPECHUSI.
B mnuane ¢opmupoBaHUS OCHOB HAYyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIEHAYYHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTHYECKOTO MPUMEHEHHUS HAY4YHbIX 3HAHUI U3ydeHue mpeamMera
«Xumus» Ha yYrayOJaEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
npeaMeTaMu, BXOSIIIMMU B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAYYHBIE IPEIMETHI»,
«Matemaruka 1 uHpopMaTuka» U «PycCKuil sI3bIK U JIUTEPATYypay.
[Tpu uzyuyenun ydeOHOro mpeamera «XUMHUS» Ha YriayOIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3agadei
NEPBOCTENICHHON 3HAYUMOCTH SIBJSIETCS (OPMHPOBAHHME OCHOB HAYKHM XUMHHU Kak OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHMs, IPAKTHUUECKON JEATEIIbHOCTH 4YEJIOBEKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Perienue 3Toit 3aiaun Ha yriayOJaEHHOM YPOBHE M3ydeHUs
mpeaMeTa npeArnosaraeT pealu3anuio TakuX Lesei, Kak:
e (opmupoBaHUE MPEICTABICHUN: O MAaTEPUAILHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJIEHUH MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
eé Benymeil posin B 00€CIeYeHUN YCTOWYMBOTIO Pa3BUTHS YEIOBEUECTBA: B PELICHUU
npo0JieM SKOJIOTHYECKON, PHEPreTUYeCKOW M MUIIEBOW OE30MacHOCTH, B Pa3BUTHH
MEJMIMHBI, CO3/JaHWM HOBBIX MAaTEPHUAJOB, HOBBIX MCTOYHHUKOB JSHEPIUH, B
obecrieueHnn palMOHATILHOTO MPUPOIONOIB30BaAHNUS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTyphl YEJIOBEKA, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U IPUPOJHON CPEAE;

® OCBOCHHME CHCTEMBl 3HAHMM, JIEKAIIUX B OCHOBE XMMHUYECKOM COCTaBJISAIOUIEN
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpa: (YHIAMEHTAIBHBIX MOHITHIA, 3aKOHOB H
TEOpUN XHWMHHU, COBPEMEHHBIX MPEACTAaBICHUII O CTPOCHMM BEUIeCTBA Ha Pa3HbBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMMYECKUX U KHUHETHMUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHMUSI XHMHUYECKUX
peaKIyii, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX U JHMCIIEPCHBIX CUCTEMaX, 00 o0ImIuX
HAyYHBIX IPUHLUINAX XUMHUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y O0OYyYarOMIMXCS OCO3HAHHOTO TMOHMMAHHUS BOCTPEOOBAHHOCTH

CHUCTEMHBIX XUMHYCCKHX 3HAHUH JUIsI OOBSICHEHHUS KIIOYEBBIX HJICH M TpoOiieM
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COBPEMEHHOM XHMHUU, ANl OOBACHEHUS W MPOTHOZUPOBAHMS SIBICHUH, HMEIOLINX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO peIIeHHs] MpoOieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3UPOBAHMs, AaHaIM3a M OLEHKU C MO3ULUH OIKOJIOTMYECKON
0e30MacHOCTH TTOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM IEATEIHHOCTH YEJIOBEKA,
CBA3aHHOM C XHMMHUYECKUM TIPOU3BOJICTBOM, HKCIIOIB30BAaHUEM U MepepadOTKOM
BEIIIECTB;

e yriayOJeHHe MpeICTaBICHU O HayyHbIX METOoJaX IO3HaHWs, HEOOXOIUMBIX [T
NpPUOOPETEHUSI YMEHU OPUEHTUPOBATHCS B MUPE BEIIECTB M OOBSICHEHHUSI XUMUIECKIX
SBJICHUN, MMEIOIIMX MECTO B MPUPOJE, B MPAKTHUYECKOH JESATENbHOCTH W
IIOBCEIHEBHOM KU3HU.

B mnane peanu3zanuy TMEepBOOYECPEAHBIX BOCIUTATENBHBIX W Pa3BUBAIOMINX (DYHKIUH
[EJIOCTHOW CHUCTEMBI CPETHETr0o OOIIero oOpa3oBaHUs MPHU W3YYCHHH MpeaMeTa «XHUMHUS» Ha
yriyOoJIEHHOM YPOBHE 0COOYIO aKTyalIbHOCTh MTPHUOOPETAIOT TAKKE ICNIN U 3aJ1a4H, KaK:

e BOCIUTaHUE YOEKIAEHHOCTH B TIO3HABACMOCTH SIBICHUU TIPUPOJIBI, YBAXKEHHUS K
IpOLEeCCy TBOPUECTBA B OOJIACTM TEOPETUUECKUX W TNPUKIAJAHBIX HCCIEIOBAaHUN B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pPa3BHUTHS HAYKH;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO M MO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAaHHIO HAa OCHOBE YCBOCHUS OOIIEYEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE [O3HABATEJIbHBIX HWHTEPECOB, HMHTEJUIEKTYaIbHBIX U  TBOPYECKHUX
CcrocoOHOCTEN 00yJarommxcsi, GOPMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caMo0Opa3oBaHUI0O W HEMPEepPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHOU
npodeccuoHaNbHOM U OOIIECTBEHHOW NeATeNbHOCTH, OTBETCTBEHHOIO OTHOILIEHUS K
CBOEMY 37I0POBBIO M TIOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

e (QopmupoBaHHE YMEHUH U HaBBIKOB Pa3yMHOIO MPHUPOAONOIB30BaHUSA, pPa3BUTHE
DKOJIOTMYECKON  KYIbTYphl, TPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TOJIE3HOU
AKOJIOTUYECKOU JIEATENBHOCTH.

OO0miee 4yuCIO YacoB, MPEIYCMOTPEHHBIX MJI M3yYEHUS XUMHUU Ha YIrIyOJEHHOM YpOBHE
cpemHero oomero oopa3oBaHus, COCTABISAET KOJIUYECTBO YACOB COTJIACHO YUeOHOMY TUIaHY Ha
TeKyIIMii y4eOHbIi o, HO He MeHee 204 wacoB: B 10 kmacce — 102 yaca (3 yaca B Heneno), B
11 xmacce — 102 gaca (3 gaca B HeJeINIO).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPITAHNYECKAS XUMUA

TeopeTnuyeckne 0CHOBbI OPraHUYECKOil XMMMU.

[IpenMeT ¥ 3HaYeHHE OpPraHUYECKOW XHMMHHM, MPEICTaBICHHE O MHOrooOpazuu
OPraHUYEeCKUX COCTUHECHUH.

DNEKTPOHHOE CTPOCHUME aTroMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHUSL.
BanenTHbie BO3MOKHOCTH aroMa yriepoja. XUMHUYECKasi CBSA3b B OPraHUYECKUX COCIUHEHUSX.
Tunbl TuOpUAM3aMKA ATOMHBIX OpOuTanei yriepoaa. MexaHu3Mbl 00pa3oBaHMs KOBaJICHTHOM
cBs3U (OOMEHHBIA U IOHOPHO-AKIETITOPHBIN). THIIBI MEpeKphIBaHUSI aTOMHBIX OpOUTANCH, G- U
n-cBsi3u. OnuHapHas, JBOWHAsS M TpoWHas cBsi3b. CrmocoObl pa3phiBa CBA3EH B MOJIEKYJax
OpraHnyYeckux BemiecTs. [loHsTHE 0 CBOOOTHOM paauKaie, HyKIeOpUIe U MIEKTPOuIIe.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MPEJICTaBICHUS O CTPYKTYpE MOJIEKYJ. 3HAaU€HHUE TEOPUU CTPOCHHUS OPTaHUYECKUX COCAMHEHUN.
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Monekynspueie U cTpyKTypHble (opmynbl. CTpykTypHble (OpMYJbl pa3lWyYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAS. JJEKTPOHHBIE JPQPEKTHl B MOJIEKYJIaX OPraHMYECKUX COCAMHECHUMN
(MHAYKTUBHBIN 1 ME30MEPHBINA d(PPEKTHI).

[IpencraBnenne o kaccupuKanuu opraHUIeCKrX BemecTs. [loHsaTHEe 0 QYHKIIMOHATBHON
rpynme. I'omonorus. 'omonoruueckue psiapl. Cucremaruueckass HOMEHKIIATypa OPraHUYEeCKUX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHHSI OTJCIBHBIX PEICTABUTEICH.

OcobenHoctT u  Kiaccuukanmss  OpraHMYecKUX  peaknuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPraHMYECKON XUMUU.

DKCIEepUMEHTAIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALEHUN: O3HAKOMIIEHUE C
oOpa3iiaMu OpraHMYecKUuX BEUIECTB W MaTepualaMH Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpPraHWYECKUX BEIIECTB TpH HarpeBaHuu (IJIaBJieHWe, OOYIJIWBaHWE W TOPECHHE),
KOHCTPYHpPOBaHUE MOJIeNIel MOJIEKYJI OpraHMYECKHX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['oMonmorndeckuit psij ankaHoB, oOmas Gpopmyna, HOMEHKIATYpa U M30MEPHSL.
INEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY/ alKAHOB, SP -THOPHAM3AIMS aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA ATKAHOB.

XUMHYECKUE CBOMCTBA aJKAHOB: PEAKIIMHU 3aMELICHUs, N30MEpPHU3AlNH, TETUAPUPOBAHUS,
UUKJIW3AlMK, TUPOJU3a, KpekuHra, ropeHus. llpencraBieHre o MeXaHHU3ME peakUui
PaAMKAIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupone. CriocoObl oydyeHus: U MpUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa 1 nu3omepusi. OcOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOWCTB MaiblX (IIMKJIOMPOINAaH, IUKIOOyTaH) © OOBIYHBIX (I[MKJIOMEHTAaH,
[UKJIOTeKCaH) [UKI0anKaHoB. CriocoObl MOTY4YeHHs U TPUMEHEHHE [TUKII0AaIKaHOB.

Ankensl. ['oMoIoru4ecKuii psii adKkeHoB, obmas Gopmysia, HOMEHKIATypa. DJIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKEHOB, spz-m6pnzm3aum ATOMHBIX OpOuTanei
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reomeTrpudeckas (nuc-tpaHc-) uzomepus. dusnueckue
CBOMCTBAa QJIKEHOB. XUMHYECKHE CBOMCTBA: PEAKUMM MPUCOCAVHEHUS, 3aMEIICHUS B 0-
MOJIOKEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3alMM U OKucieHus. [IpaBuio MapkoBHUKOBaA.
KauecTBeHHBIC peakuu Ha JBOMHYIO CBs3b. CIIOCOOBI OMyUeHUS ¥ MPUMEHEHHUE aTKEHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMpSsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvle). (OCOOEHHOCTH  AJNEKTPOHHOTO CTPOGHHMSI U XUMHYECKHX  CBOWCTB
CONPSKEHHBIX THUEHOB, 1,2- m 1,4-mpucoenunenue. [lomumepusanust CONpsHKEHHBIX THUEHOB.
CriocoObI MoTy4eHUs ¥ TPUMEHEHHUE alIKaIueHOB.

AnkuHBI. ['OMOJOTHYECKHI psii alKMHOB, o0mias Gopmyrna, HOMEHKIATypa U H30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ AJIKUHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneit yrimepoma. dusnmyeckue CBONCTBA aJKMHOB. XHWMHUYECKHE CBOWCTBA: DPEAKIIUU
NPUCOCIUHECHUS], TMMEPU3AlMU U TPUMEPHU3ALNU, OKUCIeHUs. KUCIoTHbIE CBOMCTBA aJKUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIC peakIMy Ha TPOHHYIO CBsi3b. CrocoObI
MOJIyYEHUs U PUMEHEHHUE aJIKMHOB.

ApomaTH4ecKue yriieBoJIOpObl (apeHbl). ['omomorudeckuii psia apeHoB, obmias Gpopmyna,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYIbI OEH30JIa.
du3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWCTBA OCH30J1a M €ro TOMOJIOTOB: PEaKIUU
3aMelieHus] B OCH30JIbHOM KOJIbIE U YTJIIEBOJOPOJHOM paJMKane, peaklUd MPUCOSAUMHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oma. [IpencraBnenne 06 OpUEHTUPYIOMIEM IEHCTBUU 3aMECTHUTEIEH
B OCH30JILHOM KOJIbIIE HAa NPUMEPE aTKUIBHBIX PaIUKaioB, KapOOKCUIBLHOM, THIPOKCHIBLHOM,
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aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Momumepu3zanus  ctupona. CrnocoObl  MONyYEeHHUS ©  TNPUMEHEHHE  apOMaTHYEeCKHX
YTJIEBOAOPO/IOB.

[Tpuponusrii ra3. [lomyrasie HedTsiHBIE Ta3zbl. HedTh u €€ mpoucxoxaeHue. KameHHbIN
Yroidb U TPOAYKTHI €ro mepepadoTku. CrocoObl mepepadoTKu HEPTH: TMEepPEeroHkKa, KPEeKUHT
(TepMHUYECKHA, KaTaIUTUYECKUi), pupopMuHr, nuponus. [IpoaykTel nepepabotku HedTH, MX
MPUMEHEHHE B IPOMBIIIIICHHOCTH H B OBITY.

['eneTnyeckas cBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakium 3amerieHus
rajJioreHa Ha TUAPOKCOTPYIITY, HUTPOTPYIITY, HAHOTPYIITY, aMHHOrpymimy. [leficTBue Ha
rajoreHNpoOn3BOIHbBIE BOJHOIO W  CIOMPTOBOIO  pacTBopa IWIENouM. Bsaumoperncrue
JUTaJIOTEHAIKAHOB C MarHueM M LIMHKOM. [loHATHE O MeTalyIoOpraHM4YecKUX COEIUHEHUSX.
Hcnonp30BaHre TalOT€HIIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpPTaHMYECKUX BEIICCTB.

OKCTIEepUMEHTAIBHBIE METOJbl HM3y4YEHHUS BEIIECTB M WX MPEBpAICHUN: H3yYCHHE
(GU3MYECKUX  CBOWCTB  YIJIIEBOAOPONOB  (pPacTBOPUMOCTH),  KAUE€CTBEHHBIX  pEaKIUi
YTJIEBOJOPOAOB Pa3IUYHBIX KiIaccoB (oOeclBeunBaHUE OPOMHOW WJIM MOJHOW BOJBI, PacTBOpPA
NepMaHraHaTa Kajus, B3aWMMOJCHCTBHE aleTWIeHa ¢ aMMHAYHBIM pPAacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHApyX)eHHE YriepoJa M BOJIOPOJAa B OPraHUYECKUX BEIIECTBAX,
MOJIyYeHUE STWIEHA U HM3yYEHHE €ro CBOICTB, O3HaKoMmileHHe ¢ koJutekiusmu «Hedtbs» u
«Yronp», ¢ oOpa3namMu IUIaCTMAcC, KaydyyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOAOPOIOB M FaJIOTEHIPOU3BOIHBIX YTIIEBOI0POIOB.

Kucjiopoacoaep:kauue opraHu4eckne coeJuHeHus.

[IpenenbHble omHOATOMHBIE CcHUPThl. CTpoeHHe MoJeKysl (Ha MpUMEpEe METaHoJa U
staHona). ['omonornueckuii psia, odmas ¢popmyna, H30MepHs, HOMEHKIATypa U KiacCu(pUKaIIHs.
Ou3nyecKkue CBOMCTBA NPEICIbHBIX OJHOATOMHBIX CHUPTOB. BOAOpOIHBIE CBSI3U MEKIY
MOJIEKYJIAMH ~ CIIUPTOB. XUMHUYECKHE CBONCTBA: pEaKIHWH 3aMEIICHUs, JeTHApaTalluH,
OKHCJICHHUS, B3aUMO/JICHCTBUE C OPraHMYECKUMHU U HEOpraHM4eCKUMH KucioTamu. KauectBenHas
peakuus Ha OJHOATOMHbIE cUPTHL. [leficTBHe 3TaHOJa M METaHOJia HAa OPraHW3M 4eJOBeKa.
CriocoO0bI MOTy4eHUS ¥ IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢hupsl, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH (PU3NISCKUX U XUMHUYECKUX
CBOMCTB.

MHoroaromMHble COUPTHl — JTUJICHTIUKONb M TINHLEpUH. DU3NUEeCKHe U XUMHYECKHE
CBOMCTBA: pEaKIUU 3aMEIICHUs, B3aUMOJACHCTBHE C OPraHUYECKUMH W HEOPTaHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAs] PEaKI(Msi Ha MHOTOATOMHBIE CUPTHL [IpencraBieHne o MexaHU3Me
peakiuii HykiIeopuIpbHOro 3aMerneHus. JleiicTBue Ha opranu3M yenoBeka. CriocoObl OTydeHHs
U TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sIIpa.
dusnueckue cBoiictBa (peHoma. OCOOCHHOCTH XUMHMUYECKHX CBOMCTB (eHona. KauecTBeHHBIE
peakuu Ha (Genon. ToxkcumuHocTh (enona. CrocoObl TONyYeHHS W TpUMEHeHue (eHoa.
®denondopManbaeruaHas CMoJa.

KapOoHunbHBIE COCNMHEHUS — aNbJCTHABl W KETOHBL. ODIIEKTPOHHOE CTPOCHUE
KapOOHMIIBHOM Tpymmbl. ['oMonoruyeckue psibl albJeTHAOB M KETOHOB, oOmias ¢opmyina,
M30MepUsl M HOMEHKJarypa. DuU3WyUecKMe CBOWCTBA AJBbJIETUJIOB M KETOHOB. XHUMHUYECKHUE
CBOMCTBa aNbJETUIOB U KETOHOB: peakuuu mnpucoequHeHus. OKUCIEHHE aibAETHAOB,



KayeCTBEHHbIE peakluHu Ha anpiaerujpl. CrocoObl MOJyuyeHUss M NMpPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OOHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KUCIOTBL. OCOOEHHOCTH CTPOSHHUS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepus u HOMeHKIaTypa. dusnmyeckue CBOWCTBA OJHOOCHOBHBIX
npeleinbHbIX KapOOHOBBIX KHUCIOT. BomoponHbie CBs3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHCTOT. XWMHUYECKUE CBOMCTBA: KHUCIOTHBIC CBOMCTBA, peakuus STepH(PHUKAIUHU, PEaKIUU C
y4acTHEM YTJIEBOJOPOAHOrO paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIOXKHBIX d(upax. MHOrooOpa3ue KapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIPEAETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, AUKApPOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BBICHINX KapOOHOBBIX KHCIOT:
CTCapuHOBAs, IMMATLMUTHUHOBAS, OJICMHOBAs, JUHO/Ne8As, JUHONeH08ass KHUCIOThl. CrocoObl
MOJIyYEHUs U PUMEHEeHUEe KapOOHOBBIX KUCIIOT.

Cnoxnbie 2¢upsl. ['oMonorudyeckuii psia, odmas dhopmysa, U3oMepusi 1 HOMEHKJIATypa.
®du3nuecKkue ¥ XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIION U IIEJIOYHOU Cpeae.

Kupset. Ctpoenue, pu3nueckne U XUMUYECKUE CBOWCTBA JKUPOB: THAPOIU3 B KUCIOW U
nienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKH HEMPeAeNbHbIX KUPHBIX
KUCH0T. JKUpsl B IPUPO/IE.

MBpbL1a Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JACHCTBUE.

OOmast xapaktepucTuka yrieBonoB. Kiaccudukanus yriaeBogoB (MOHO-, OH- U
noyimcaxapuasl). MoHocaxapuapl: TJIOKo3a, (pyKTOo3a, TajlakTo3a, pubo3a, Ie30KCHUpHrbdo3a.
®du3nyeckue CBOMCTBA M HaxoxkiAeHuWe B mpupone. PoTocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3BL:  PEAKIMU C Y4YaCTUEM CHUPTOBBIX U albJETMAHOW TpyIMN, CHOUPTOBOE U
MOJIOUHOKHCIOE OpoxeHue. [IpuMeHeHUe TIIOKO3bI, €€ 3HaueHHWE B IKU3HEACATEIHbHOCTH
opranu3ma. Jlucaxapuisl: caxapo3a, MajibTOo3a U JakTo3a. BoccraHaBnuBaromue u
HEBOCCTAaHaBIMBAIOLIMEe Aucaxapuiabl. ['maponus nucaxapuaoB. Haxoxaenwe B mpupone u
npumeHenue. [lomucaxapunbl: Kpaxmaji, TJIMKOT€H M 1emnono3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha M IeJUTioyio3bl. (Du3nueckue CBOMCTBA Kpaxmaia M LEJUTIOJIO03BI.
XUMHYECKUE CBOMCTBA Kpaxmala: THAPOJIM3, KAYECTBEHHAs PEakKius ¢ MOJAOM. XHUMHUYECKHUE
CBOICTBa 1IEJITIOI03bI: THAPOIIN3, OTydeHHE YPUPOB 11eUTI0103bl. [loHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

DKCIepUMEHTaIbHbIE METO/bl M3YUEHHUs BEIIECTB M UX IMPEBpALICHUN: pPacTBOPUMOCTH
pPa3IUYHBIX CIOUPTOB B BOJE, B3aMMOJCICTBHE 3TaHOJA C HATPUEM, OKUCICHHE STHIIOBOTO
cnupTa B ajJbJETH] Ha pacKajl€HHOM METHOM MPOBOJIOKE, OKHUCIEHHE HTHJIOBOTO CIHUpPTa
JTUXPOMATOM Kayus (BO3MOKHO HCITOJIb30BAHHUE BUICOMATEPHUAIOB), KAYECTBECHHBIE PEaKIIUU Ha
anpaerunsl (¢ ruapokcuaom auammuncepeodpa(l) u rugpokcunom meau(Il)), peakmus rmunepruna
¢ ruapokcuaom Meau(Il), xumuyeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMO/ICHCTBHE
pactBopa TOK03bI ¢ ruapokcunoM Menu(ll), B3aumopeiicTBue kpaxmajnaa ¢ HOAOM, pEIICHUE
IKCIIEPUMEHTATBHBIX 337124 10 TeMaM «CrupThl U (eHonbl», «KapOoHOoBbIE KUCTOTHI. ClIOXKHBIC
3pUPBD».

A3oTcoepkaniue opraHudecKkue coeJUHeHusl.

AMUHBI — OpraHMYecKkHe TMpou3BOAHbIE ammuaka. Kraccudukamuss aMUHOB:
anudaruyecKkue U apoMaTHUECKHE; MePBUYHbBIC, BTOPHYHBIE U TpeTHuuHble. CTpOCHUE MOJIEKYIL,
obmas ¢opmyna, u3oMepusi, HOMEHKJIATypa U (pU3UYEeCKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOICTBa, aJIKHMJIMPOBAHUE, B3aUMOJECHCTBUE MEPBUYHBIX
aMUHOB C a30TUCTON KUCIOTOW. COJM aIKUIaMMOHMUSL.



AHUWINH — IpPEACTaBUTENb AMUHOB apoMaTudeckoro pana. Ctpoenue aHwinHa. B3aumuoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauecTBennsie peaknmn Ha aHuiauH. CrocoObl TMONyY4eHUS W TMPUMEHEHHE annu(aTudecKux
amuHoB. [lonydyeHre aHWIMHA U3 HUTPOOEH3071a.

AmuHokucinotrel. Homenknatypa u  wuszomepusi. OTnaelbHbIE MPEACTABUTEIN O
aMHUHOKHUCIIOT: TJIMUMH, anaHuH. PHU3nyecKkue CBOWCTBA aMHMHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT Kak aM(OTEpHBIX OPraHUYECKUX COCAMHECHHMA, peakius IOJUKOHICHCAIINH,
o0Opa3oBaHue NMENTUAHON cBA3U. bruonornueckoe 3HaueHUE aMUHOKUCIOT. CHHTE3 U THAPOJIU3
MNEeNTHIOB.

benku kak mpupomHsie noiaumepsl. [lepBuuHas, BTOpUYHAsT M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OENIKOB: THUIPOJIM3, NEHATypalus, Ka4eCTBCHHbBIC PEaKIMh Ha
OeKu.

DKCrepUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB M HUX MpEBpallleHUI: pPacTBOpEHUE
OenKOB B BOJIE, JI€HATypalus OCNIKOB MPU HarpeBaHHUM, [[BETHBIC PEAaKLMU Ha ONKH, pelieHue
HKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOJEpKalMe OPraHUYeCKHE COCIUHEHUS» U
«Pacno3HaBaHNe OPraHUYECKUX COCTUHEHUI.

BbicokomosieKky IsipHbIE COeTUHEHHUSI.

OCHOBHbIE TOHSTHS XMMHUU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpPU3ALUU, CpPeAHsss MoJieKylsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — OJMMEpU3aIIHs U MOJUKOHCHCAIIHSL.

[Tonmumepubie MaTepuabl. [Tnactmaccel (MonuATUIIEH, MOJIUIIPOITUIICH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOIT, MOJIMMETUIIMETaKpUIIaT, MOJIMKApOOHATHI,
noJau3TUIIeHTepedTanaT). Y Tin3anus 1 nepepaboTka rniacTuka.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJMeHOBBIH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HarypanbpHBIE (XJIOIOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonmumepsl  creunuanbHOro  HazHaueHUs  (TedyoH, KeBiap, BJIEKTPOIPOBOASIINE
MOJIMMEPHI, OMopa3aaracéMbpie MOJMMEPHI).

DKCIepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIIEHUE C
oOpa3lilaMd TMPUPOIAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, pEIICHUE
SKCIIEPUMEHTANIBHBIX 3aj1a4 Mo TeMe «Pacro3HaBaHue MIacTMace U BOJIOKOHY.

PacuérHrle 3agayn.

Haxoxaenrne MoneKynspHOi (OpMYITbl OPTaHUYECKOTO COSIMHEHUS 10 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOU (OPMYIIbI OPraHHYECKOTO
coemMHEHUsT 1O Macce (00BEMY) MPOAYKTOB CTOpaHHs, MO KOJMYECTBY BellecTBa (Macce,
00BbEMY) TTPOJTYKTOB PEAKIIMH U/WUJIH UCXOJIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWCTB WJIHM CIIOCOOOB MOJIYYCHUS,
onpeJieJIeHUE A0JIU BbIX0/1a IPOIYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBSA3H.

Peanu3zanust MexXnpeaMETHBIX CBSA3EH MPU M3YYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaK W
MOHSTUMN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHME, HAay4dHbIM (akT, rumnoresa, TEOpHs,
3aKOH, aHAJINW3, CHUHTE3, KiaccHu(uKauus, HaOIIOJeHUE, U3MEPEHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJIUPOBAHUE.



®usuKa: marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, HHEPreTUUYECKUUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UUYECKUE BEIUYHHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, SHEPIHs, Macca.

buonorus: kneTka, opraHusm, sKocucTteMa, omocdepa, MeTaboIM3M, HACIICICTBEHHOCTD,
aBTOTPO(HBIM MU TeTepOTPO(HBIA THUI THUTaHUS, OpokeHue, (HOTOCHHTE3, JAbIXaHWE, OCNKH,
YTJIEBOIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

I'eorpadus: mone3Hbie UCKOMaeMbIE, TOTUIHUBO.

TexHOIorus: NUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAaHUS, MOKOIIUE CPEACTBA,
MaTepHualbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sep. XUMHYECKUM 31eMeHT. 30Tonbl. CTpoeHUE 3EKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIIA. DHEPreTUUYEeCKHE YpPOBHHU M TMOJYpPOBHU. ATOMHBIE
opoutanu. Knaccudukanuss XUMUYECKUX SIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
DJIIGKTPOHOB TI0O aTOMHBIM OpOWUTANIsM. DJIEKTPOHHBIE KOH(QUTYpAlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpalu HOHOB. DIEKTPOOTPULIATEIHHOCTb.

Ilepuonnueckuit 3axkoH u Ilepuonnueckass cucrema XUMUYECKHX dieMeHToB JI.M.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymmaMm u
nepuoaam. 3HaueHue nepuoanyeckoro zakona /1. Menneneesa.

XuMuyeckasi CBsI3b. BUIbl XMMHUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKAs.
Mexanu3mbl 00pa30BaHUsl KOBAJIGHTHOW CBSI3W: OOMEHHBIM M JIOHOPHO-AKIEITOPHBIA. DHEPTHUs
U JuinHa cBA3U. [loaspHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOJCUCTBUS.

BajieHTHOCTP W BaJleHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMepe COEIMHEHHI 3JIEMEHTOB BTOPOIO
nepuo/a).

[IpencraBiaenue o0 KOMIUIEKCHBIX —coeluHEHUsX. (CocTaB KOMIUJIEKCHOTO — HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAUY€HHWE KOMIUIEKCHBIX coenuHeHuil. [loHste o
KOOPJIMHALIMOHHON XUMUH.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUS. THIBl KPUCTAIIIMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsarue o aucnepcubix cucremax. Mctuaasie pactBopsl. [IpencraBienre 0 KOMIOUIHBIX
pactBopax. CrocoObl BbIpaX€HHS KOHIEHTpPAlMUd pPAcCTBOPOB: MaccoBas [0Jis1 BEIIECTBAa B
pacTBope, MOJSpHas ~ KOHLEHTpauus. HacplllleHHble W HEHaCHIIIEHHBIE  PACTBOPBHI,
pactBopuMoOCTh. Kpucramioruaparsl.

Knaccudpukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEMISCTB. [pUBHUATbHBIC HA3BAHUS
OTZIEJIbHBIX NPECTABUTEIECH HEOPraHUYECKHUX BELIECTB.

Knaccudukanmss XuMHIecKuX peakiiuii B HEOPraHWYECKOW U OPTaHUYECKOW XUMUH. 3aKOH
COXpAHEHHUsI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILIEHUS DHEPTUU MPU XUMHUUYECKHUX
peakiusix. TeroBsie 3pPeKThl XUMHUECKUX peakuuid. TepMoxuMudeckue ypaBHEHUSI.

CKOpOCTh XUMHYECKOW peakinu, €€ 3aBUCUMOCTb OT Pa3IuYHbIX (PaKkTopoB. 'oMOTeHHBIC
U TeTeporeHHble peakunu. Katanus u karaam3aTtopsl.
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O6parumbie W  HeoOpaTUMBbIE peakIuu. XHUMHYEeCKoe paBHoBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DakTOpbl, BIMSIONME HA TMOJIOKEHUE XHUMHUYECKOTO PABHOBECHS:
TeMIlepaTypa, JaBJIeHUE M KOHLIEHTPALlMK BEIIECTB, y4acTBYIOIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

OnektponauTtnueckas auccouuanus. CusipHble U ciabble  eKTpoiauThl. CTeneHb
mucconuanuu. Cpena BOJHBIX pacTBOPOB: KUCIIOTHas, HEWTpalbHas, LIeNo4Has. BomopoaHsiii
nokazarenb (pH) pactBopa. ['maponus coneil. Peakiiun nonnoro ooMeHa.

OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKHUCIEeHHs. OKHUCIHUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHST M BOCCTAHOBJIEHUsA. BakHeWlne OKHCIUTENN U
BOCCTaHOBUTENIU. METO/ 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIABOB BELIECTB.

OKCIEepUMEHTaIbHbIE METOAbl M3YYEHHS BEIIECTB M WX IMPEBpALICHUN: pa3IokKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTalIM3aTOpPa, MOJEIM KPUCTAUIMYECKUX PEIMIETOK,
pOBEJCHUE peakuuii HOHHOTO OOMEHa, OIpeAeleHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHNKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON PEakIuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrtemMe XUMHUYECKHX dieMeHToB JI.M.
MenneneeBa M OCOOCHHOCTH CTPOCHHMS HX aroMoB. Dusnyeckue CBOICTBa HEMETAJIOB.
AmoTponusi HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa U yrieposa).

Bonopoa. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOWMCTBA: PEAKIIMU C METAJUIaMU U
HEMETaJUIAMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. [ Mapuapl. TOMIMBHBIE 3JIEMEHTHI.

lanmorensl. HaxoxxaeHue B mpupojne, CocoObl MomydeHus, (GU3NUYeCKHe U XUMHUYECKHE
cBoiicTBa. ['asoreHoBOgOpOAbl. BakHelme KUCIOPOACOAEPIKAILIUE COCIUHEHUS TaJOT€HOB.
JlaGopaTopHble ¥ MPOMBILIUIEHHBIE CTIOCOOBI MOTy4YeHHs TajgoreHoB. [IpuMeHeHne rajoreHoB u
UX COCOUHEHUHN.

Kucnopon, o3on. JlaGopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHHUS KHCIOPOJa.
®dusnueckue M XHMMHYECKHME CBOWCTBA W MPUMEHEHHE KHCIOpojJa u o30Ha. OKcuabl U
MEPOKCHUIBI.

Cepa. HaxoxxneHume B mpupoje, CIOCOOBI MOMy4eHUs, (PU3MYECKHEe U XUMHYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxeun cepoi(IV), okcun cepoi(VI). CepHucras u cepHas
KUCTOTHI U uX coiau. OCOOCHHOCTHM CBOMCTB CEpHON KHCIOTHL. llpuMeHeHue ceppl U eé
COCTUHEHUN.

A3zor. Haxoxnenue B mpupone, CHOCOObI MOIy4YEHHS, (PU3NYECKHE M XUMHUYECKHE
cBoMcTBa. AMMHMaK, HUTpUIbl. OKcUIBl a30Ta. A30THCTass M a30THAsg KHUCJIOTHI U HUX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KHUCHOTHL [IprMeHeHHe a30Ta M €ro COeIMHEHUH. A30THBIC
yI0OpeHUsI.

®dochop. Haxoxnenne B mpupojie, CrocoObl MOMydeHUs, (DU3NYECKUE W XHUMHYECCKUE
cBoiictBa. Pochuasl u ¢ochun. Oxcuasl Qocdopa, ¢ochopHas kuciaota U €€ CONH.
[Tpumenenne dpocdopa u ero coequnenuit. Dochopusie ynodpeHus.

VYrnepon, HaxoXxiaeHHWE B mpupone. AJuiorpomHbie Monudukanuu. DusnMveckue u
XHMHUYECKHE CBONCTBAa MPOCTHIX BEIIECTB, 00Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yraepona(lV), yronpHas kuciora u e€ cond. AKTUBUPOBAHHBIA Yroib, aaCOPOLIHSL.
Oymiepensl, rpadeH, yriaepomaHble HaHOTpYOku. IIpuMeHeHHe TMPOCTHIX  BEIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €T0 COSAMHEHUIH.
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Kpemunii. Haxoxnenue B mpupoje, CocoObl MONydeHUs, (PU3MUECKHE U XHUMHYECCKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KUci0Ta, CUIMKaAThL. [IpuMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKII0, €ro MoJyueHue, BUJIbI CTEKJIA.

[Tonoxenune meramwioB B [leproanyueckoit cucreMe XUMUYECKHX deMeHTOB. OCOOEHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000I0YeK aTOMOB MeTaiioB. O0mue pu3nyeckue CBONCTBA METAJLIOB.
[Ipumenenne MeTaiioB B ObITY U TexHUKe. CIIJIaBbI METAIIJIOB.

DNEKTPOXUMHUYECKHIA P HampspDkeHuid  MetawioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, MTUPOMETAJUTYPIHUs, 3nekTpoMeTamutyprus. [lonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetayuioB IA-rpynmel [lepuonuueckoil cuCTEMbl XMMHYECKHX
sneMeHToB. Hatpuii u kanuii: noiaydyenue, GU3NUeCKUe U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka metaioB I[A-rpynmer [leprogumdeckoil cucTeMbl XMMHUYECKUX
BJIEMEHTOB. Maruuii W KaJbIMii: MoiydyeHue, (U3NUECKHe M XUMHUYECKHE CBOMCTBA,
MPUMEHEHHE MTPOCTHIX BEIIECTB U X coenuHeHUH. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AoMuHUN: TIONy4YeHue, (pu3ndecKkue M XMMHYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOICTBA OKCHIAa W THUIPOKCHIA ATIOMUHMSI,
TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OOmast xapakTepuCTHKa MeTalioB Mo0o4HbIX mnoarpynn (b-rpymm) Ilepuonndeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®u3nYecKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeguHeHui. OKCUIbl U THIPOKCHJIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel u OUXpOMATHI, UX OKUCIHTEIHHBIC CBOWCTBA.
[Tonyuenue u npumMeHeHue Xpoma.

®u3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro CoequHeHud. Baxueiimme
coenuaeHust Mapraana(ll), mapranma(IV), mapranma(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckue 1 XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHnd. OKCUabl, THAPOKCUIBI U
comm xkene3a(ll) n xeneza(lll). [lomydenne u mpuMEeHEHHE JKeJe3a U €ro CIIaBOB.

du3nyecKue U XMMUYECKUE CBOMCTBA MeIU U €€ coennHeHuil. [lonyuenre u npuMeHeHne
MEJIU U €€ COCTMHEHUN.

Hunk: nonyuenue, Gpusnueckue 1 XMMUYECKHE CBOMCTBA. AM(DOTEpHBIC CBOMCTBA OKCH/IA
Y TUJIPOKCHJIA HUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne [IMHKa U ero COeAMHEHU .

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX NPEBPAICHU: H3y4YeHUE
00pa3Ii0oB HEMETAJIOB, TOpeHHue cephl, ¢gocdopa, keneza, MarHUs B KUCIOPOJE, U3YYCHUE
KOJUIEKIIMKU «MeTalibl U CIUIaBbl», B3aUMOJICUCTBHE IIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOHM (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEpUAJIOB), B3aUMOJACHCTBUE LIMHKA U
JKene3a ¢ pacTBOpaMM KHUCIIOT U IIEJI0Yel, KAYeCTBEHHbIE PEAKIIMN Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJIJIOB, B3aUMOJIEUCTBUE THAPOKCHUIOB ATIOMUHUS U LIMHKA C
pacTBOpamMu KHCIIOT U LIEJIOYEH, pellleHne SKCIEPUMEHTANBHBIX 3a/1au M0 TeMaM «l ajmoreHsl»,
«Cepa u e€ coegMHEHUs», «A30T U Qochop U ux coeAUHEHUs», «MeTaIbl TTIaBHBIX MOATPYII,
«Mertaibl MOOOYHBIX TOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B 00ecrieueHUN YCTOMYMBOTO Pa3BUTH yenoBedecTBa. [IoHATHE O HAYYHBIX
METOJAaX I[O3HAHMS M METOJOJIOTMM HAy4dyHOro wucciaenaoBaHus. HaydHele DpHHIUIBI
OpraHM3ali XUMUYECKOT0 MpPOu3BOACTBa. [IpOMBIIIIEHHBIE CITOCOOBI MOTYYEHHS BaXKHEUIITNX
BEIIECTB (HA IMpUMEpe MPOU3BOACTBA aMMHUaKa, CEPHON KHUCIOTHI, MeTaHoJa). [IpoMbITIeHHBIC

12



CIoCOObI MOJTYYEHHUS] METaVIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHHE OKPYXaroIlel cpelbl U
ero nocneacTsus. Poib xuMun B o0ecriedeHnn 3HepreTuYeckoil 6e30MacHOCTH.

XumHus U 300poBbe 4yenoBeka. JlekapcrBeHHblE cpencrsa. IlpaBuia uCIoONb30BaHUsA
JIEKApCTBEHHBIX IIpenaparoB. Poib XMMHUK B pa3BUTUN MEIULIUHBI.

XYMHUS UM OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiib Xxumuu B obecrieyeHun
NUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepnsie cpeactBa. boitoBas xummus. [IpaBmiia Ge3omacHOro
MCIIOJIb30BaHUs MIPENapaToB ObITOBOM XMMHUH B MIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OETOH).

XuMHs B CeIbCKOM X03s1iicTBe. Opranndyeckue 1 MUHEpaJIbHbIC YI00peHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUIs DJIEKTpOHUKHM. HaHoTexHOMOrMY.

PacuérHble 3agayn.

Pacuérel: Maccel BemiecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MacChl (00bEMA, KOTMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMHM, €CIIM OJHO W3 BEIIECTB HMMEET NPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaklWH, €CIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
OnpeAcNnEéHHOM MacCOBOM JOJEd PACTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISIPHOU
KOHIIEHTpAllUM BEIIECTBA B PacTBOpPE, JOJM BbIXOAA IMPOJIYKTa pEaKUUUu OT TEOPETHUECKU
BO3MOKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3€i MpH M3yuyeHUH OOLIel U HEOPraHWYeCKOH XUMHH B
11 xiacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHATHI, IPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO0mre ecTecTBEHHO-HAy4YHbIE TOHATHA: SIBJICHHME, HAay4dHbIM (akT, rumoresa, TEOpHs,
3aKOH, AaHaju3, CHUHTE3, Kiaccu(uUKalus, I[EepUOAUYHOCTb, HAONIOEHHE, HW3MEpEHuE,
AKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®usnka: marepus, MUKPOMHUDP, MAKpOMHUp, aTOM, 3JEKTPOH, IPOTOH, HEWUTPOH, HOH,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKHI YPOBEHb, BEIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, WICAIbHBIN ra3, (U3NYECKUE BEITUYHMHBI, CIUHUIIBI
M3MEPEHMS, CKOPOCTh, SJHEPTUs, Macca.

buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeraboIuM3M, MakKpo- U
MUKPO3JIEMEHTbI, O€JKH, >KUPBL, YIJIEBOJbl, HYKJICHHOBBIE KHUCIOTHL, (EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEUIECTB U ITOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XUMHUYEcKasi IPOMBIIIEHHOCTh, METAJUIyprus, CTPOUTENIbHBIE MaTEpHalIbl,
CEJIbCKOXO3SHUCTBEHHOE IPOU3BOJCTBO, MHIIEBAas IPOMBIIIJIEHHOCTh, (apMalleBTUYECKas
IPOMBIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenapaTos, IIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS! TPOMBIIIIEHHOCTb, HAHOTEXHOJIOTUH.

[UDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUM HA
YIUIYBJIIEHHOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUMA
JIMUHOCTHBIE PE3YJIbTATBI

B cootBeTcTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIUYHOCTHBIX
pe3ylbTaTOB OCBOCHMS mpeaMeTa «XHUMHs» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYAIOIUMHUCS POCCUUCKOM TpaskIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTHM M CaMOOIIPENEICHUIO;
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HaJU4Yhe MOTHBAllMM K  OOYYCHHWIO; TOTOBHOCTh W  CIIOCOOHOCTH  OOy4YarommXxcs
PYKOBOJICTBOBATHCSI MPHUHSTHIMU B OOIIECTBE MpaBUIAMH M HOPMaMHu MOBEACHHS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTUIECKON KYIBTYPhI; CIIOCOOHOCTh CTABUTH IIEJIM U CTPOUTH KU3HECHHBIC
IUTaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT CPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIHPHON U TIPAKTHYECKOHN JESTEIBHOCTH 00YyJaoIUXCsl B TIPOIECCE peaTn3alun
00pa3oBaTeNbHON 1eATEeTHPHOCTH.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs OTpakaloT cPOPMUPOBAHHOCTD
OTIbITa [MO3HABATEIBHON U MPAKTHUECKOMN NEATEIbHOCTH 00ydJaloluXcsl B MpOIecce peaan3alun
00pa3oBaTeNbHON 1eATETHPHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MpaBHJIAX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJIN3E Pa3INIHBIX BHJIOB yUYCOHOH AESITETbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUH;

YBaXCHHSI K TPOILIECCY TBOPUYECTBA B OOJIACTU TEOPHH W MPAKTHUYECKOTO MPHUIIOKCHHS
XUMHUH, OCO3HaHUS TOrO, YTO JaHHbIE HAYKH €CTh pEe3yJbTaT JIMTEIbHBIX HaOI0JIEHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHUHM U TIOCIEAYIOUIEM aHAIIU3e
nH(}OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XHUMUYECKUMHU SIBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IMOBEJEHHE M IOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIE/ICTBUM MMOCTYIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBb:

MOHUMAaHHUS IICHHOCTEH 370pOBOTO W 0€30MMacHOro oOpas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMIOACHMs TPaBUJI OE30MACHOTO OOpAIEHUs] ¢ BEUIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HH, B TPYIOBOH JESATEIBHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCJICJICTBUI M HEMPUSATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS alKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya1oBOro BoCIUTAHMS:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JEATEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;
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YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHHMM NPaKTUYECKHX 3aJa4 COLMAIBbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOEecCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHNUW 110 XUMHH;

YBaXXEHUS K TPYAY, JIOASAM TPYyJa U pe3yJIbTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYabHOW TpPAaeKTOpHH OOpa3oBaHMs,
Oynymeit mpodeccuu u peanusanuy COOCTBEHHBIX XU3HEHHBIX TJIAHOB C YU4ETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIIECTBa;

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

IKOJIOTMUYECKH 11€1€CO00Pa3HOr0 OTHOMICHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM, BIUSHHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM Cpebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
palOHATIBLHOTO MPUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTHMYECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JNENUCTBUN U NPEJOTBPALLATD UX;

HaJU4Msl PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHMS pPYKOBOJICTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJILHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33pPEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIIeCTBEHHOW MPAKTHKH;

MOHWMAHUS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHUsA e€ poiau B (HOPMHUPOBAHHU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MHUpE KaK O €IUHCTBE MPHUPOJBI M YEJIOBEKA, B IMO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEW H
pelieHny mpobsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYMMOCTH XUMHUHM JII COBPEMEHHOW NMBHIIM3ALNU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M Ba)XKHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIbTYpBI, B pEICHUH II100aTbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTWYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecrevYeHnn yCIOBHIA yCIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAHUS CYIIHOCTH METOJOB IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IOJIydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHHH OKpYXKAIOIIET0 MHUpa M MPOHCXOIAIIMX B HEM H3MEHEHHH,
YMEHHsI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX
C LEJBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI ISl PelIeHus: MpooiieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEILCKON AESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 10 XMMHM B COOTBETCTBHUM C YKU3HEHHBIMHU
NOTPEOHOCTAMU;
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WHTEpeca K OCOOCHHOCTSIM Tpyla B pPa3au4HbIX cdepax npodeccrnoHambHON
ACATCIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeaMeTHble pe3yNbTaThl OCBOCHHS MPOTPaMMbI 10 XMMHHM Ha YPOBHE CPEIHEro
o01rero 00pa3oBaHuUs BKIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U creruuKy METOJIOB IO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, SBJCHHE, MPOLECC, CUCTeMa, Hay4yHbId (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone (opMuUpoBaHHEe (YHKIMOHATBLHOWM TPaMOTHOCTH |
COLIMAJILHOM KOMITETEHIINHN 00YyJaroINXCs;

CIIOCOOHOCTh ~ OOydalOImIUXCS ~ HUCIOJh30BaTh  OCBOGHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHUS W YHUBEpCAIbHbIE y4yeOHble ACWCTBUS B I03HABATEIbHOW H
COIMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3yNbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMU y4eOHBIMU
MO3HAaBAaTCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA ﬂeﬁCTBHHMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1€l CTBUS

1) 6a30Bble JJOorMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaAC/IsITb LCIU ACATCIBHOCTH, 3aJiaBasi MapaMCTPbl U KPUTCPUU HUX HOOCTHIKCHUA,
COOTHOCHUTD Pe3yJIbTaThl ACSITEIbHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIOJIb30BaTh MPHU OCBOCHUM 3HAHUNM MPHUEMBI JIOTHUECKOTO MBILIUICHUS: BBIICIATD
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OG’bHCHeHI/IH OTACJIIBbHBIX q)aKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHaBIIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKY N3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUYUS B PacCMaTPUBAEMBIX SBICHUSX, (HOPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU A,

IPUMEHSTh B MPOIECCEe MMO3HAHUS HCIOJIb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIC)
MOJIEJH, IPe0OPa30BbIBATH MOJIETIbHBIEC IPEICTABICHNUS — XUMUYECKUI 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHU4eckass (GopMyna, YpaBHEHHE XHMMHUYECKOM peakuuu — TpU pPelIeHHH Y4eOHBIX
MO3HABATCJIIbHBIX U MPAKTUYCCKUX 3ala4, MPUMCHATH HA3BAHHBLIC MOACJIBHBIC NPCACTABICHUSA
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEaKIIHA.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIaACTb OCHOBAMHU MCTOJIOB HAYUHOT'O IMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

q)OpMyJ’II/IpOBaTB oejam W 3agadd  HUCCICAOBAaHMA, HMCIIOJIB30BaTh IIOCTABJIICHHBIC H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUtst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUIHLHOCTH BBICKA3bIBAEMbIX CYXKJICHUI;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCACHUA YUYCHHUYCCKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOATh 32 XOJIOM IPOIEcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
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JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHHYECKOW MCCIIEOBATEIbCKOM U MPOEKTHON JesITeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCT M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOI0B TO3HAHMS.

3) padora ¢ nHpopManmeii:

OPUEHTHPOBAThCSI B PpA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIOMYJISIpHAs
JAUTEpaTypa XHMMHYECKOIO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl MHTepHera),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MPEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

¢dopMynHupoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
UHpOpMaLUU, HEOOXOAUMOM [T BBINOJIHEHHS YY€OHBIX 33a]a4 ONPeIeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPECTaBICHUS WH(OPMAIMH (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

UCMONb30BaTh HAyYHBIH $A3BIK B KadecTBE CpEACTBAa IpU pabdoTe € XUMHUYECKOH
uHpoOpMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIJISTHOCTH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

3a7jaBaTh BOMPOCHI IO CYLIECTBY 00CYKIa€MOM TEMBI B XOZI€ JMaJIora U/UiIH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (DOPMYIHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIITOTHEHHS
MPEI0KEHHOM 3a/1a4u;

BBICTYIaTh C INPE3EHTALMENl PE3yabTaTOB IO3HABATEIbHOM AESITENBHOCTH, IOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAaMM IIPU BBIIOJIHEHUHM XUMHYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro MpoeKTa, U (OpMyJIUPOBaTh BBIBOJABI 10 pe3yJbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHMI ITyTEM COTTIaCOBAHUS MO3UIIHI B X01€ 00CYXIEHUS 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHUS:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENIBbHYIO AEATENbHOCTb,
onpenenss € eI U 3aJadyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeUiaraéMblii arOpUTM JIEHCTBUN TpU BBIOJHEHUM YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUETOM MOJIYYE€HUSI HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb JESITEIbHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOrPaMMBbl [0 XUMHUH Ha YIiIyOJEHHOM YpOBHE Ha
YPOBHE CpEeHEro OOIIero oOpa30BaHUs BKIIIOUAIOT CHEIU(UUECKHE A Y4eOHOro mpenMera
«XUMUS» HayuyHble 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUH 1O OCBOEHMIO, MHTEpPIpPETALH U
npeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTH 1O MOJIYYEHUIO HOBOTO 3HAHHS U NPUMEHEHHUIO
3HaHUH B pa3IMYHBIX YYEOHBIX CHUTYyallUsAX, a TAaKKe B pEalbHBIX >KU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C XHMMHEH. B mporpamme mo XuMHuM NpeIMETHBIE PE3yJIbTaThl MPEICTABIECHBI IO
roflaM U3y4eHHUsl.

10 KUIIACC
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[IpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUM OPraHMYECKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAyK U €€ poJiH B 00ECIeueHHH YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA B
pemieHur mpooJIeM IKOJOTHYECKON, YHEPTeTUUECKOW M THINEBON 0€30MacHOCTH, B Pa3BUTHH
MEIULUHBI, CO3JAaHUM HOBBIX MAaTEpHUajoB, HOBBIX HCTOYHHUKOB SHEPrHM, B OOECHEUCHHH
palMoHATBFHOTO MPUPOIONIONIB30BaHUS, B (JOPMUPOBAHUU MUPOBO33PEHHUS M OOIIEH KYJIbTYpHI
YeloBeKa, a TaKXkKe OHKOJOTHYECKM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3/0pOBBI0 H
MPUPOJHON Cpelie;

BJIAQJICHUE CUCTEMOM XUMHUYECKMX 3HAHUH, KOTOpas BKJIKOYAeT: OCHOBOIIOJAraroliue
MOHATUS — XUMHMYECKHH 3JEMEHT, aToM, SApO M 3JeKTpOHHas o0ojoyka aToma, s-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMa, TMOpUIM3AIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPHULATENBHOCTh, CTEHNEHb OKHCICHMS,
XUMHYECKasl CBA3b, MOJb, MOJIAPHAs Macca, MOJSPHBIA O0O0BEM, YIVIEPOAHBIN CKeleT,
(GyHKUMOHATBHAS TPYIA, pajguKal, CTPYKTYpHble (opMyinsl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpUS CTPYKTYpPHAas M HIPOCTPAHCTBEHHAas (reoMeTpUuecKas, ONTHYECKas),
U30MEpBl, TOMOJIOTMYECKUH Psil, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- U a30TCOAEprKallue
OpPraHUYECKHUE COEIUHEHMs, MOHOMED, MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCIMHEHUS; TEOPHH, 3aKOHBI (mepuoandeckuil 3akoH J[. M. MenzneneeBa, Teopusi CTpOCHHUS
oprannueckux BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHMs MAacChl BEIIECTB, 3aKOH
COXpaHEHMsI W TMPEBpAIICHUS DHHEPrUM IPH XUMHYECKHX PpeakLusaX), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SA3BIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHMs, JIEXKAIME B OCHOBE IOHUMAaHMS
OPUYMHHOCTY UM CHCTEMHOCTH XMMHMUYECKHMX SBJICHMH; IPEACTABICHUS O MEXaHHU3Max
XUMHUYECKMX PpEaKUHUH, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTIX MX
IPOTEKaHHs, O B3aMMHOM BJIUSHUM aTOMOB U TpYII aTOMOB B MOJeKyJaX (MHIYKTHBHBIM U
Me3oMepHbIi 3 dexTrr, opueHTanThl | u Il poxa); dakrosornyeckue CBEACHHS O CBOWMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNY BaXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTHUYECKOW JESATENbHOCTH YeJIOBEKa, OOIIMX HAy4YHBIX NPUHIUIAX XUMHUYECKOTO
MPOU3BOICTBA (Ha MpUMepe MPOU3BOCTBA METAHOJIA, IepepabOTKH HEPTH);

Cc(OPMHPOBAHHOCTh YMEHMM: BBISBIIATH XapaKTE€pHbIe IPU3HAKU MOHATHH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MIOHATUS [IPU ONIMCAHUM COCTaBa, CTPOEHUS U
CBOWCTB OPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY Il COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

COCTaBIATh ypPaBHEHUS XMMHMUYECKHX pEaKUMid U  pacKpelBaTb HX  CYIIHOCTB!
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMOCPEICTBOM  COCTABJIEHUS  AJIEKTPOHHOTO
OanmaHca ITHX peakUMH, peakuuid HOHHOro oOMeHa MYTEM COCTABIEHHMS MX HOJHBIX H
COKpAIlCHHBIX HOHHBIX YPAaBHECHUI;

W3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpPraHMYECKMX BELIECTB JUIsl WUIFOCTPAllUU MX
XMMHYECKOT'0 ¥ MPOCTPAHCTBEHHOTO CTPOCHMS;

Cc(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATH IPUHAJIC)KHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOCHUIO K OINPEAeIEHHOMY KJIACCy/TPYyIIle COeNMHEHHM, JaBaTh UM
Ha3BaHUs 1o cucremarnueckoil HoMeHknatype (IUPAC) u npuBoanTh TpUBHAJIbHBIE Ha3BaHUS
JUIs  OTAENbHBIX IPEICTABUTENIEH OpraHUYeCKUX BEIIEeCTB (ITHJICH, alleTUIEH, TOJyol,
[JIMLEPUH, STWIECHIJIUKOIb, (QEeHoN, (opManbaerui, aueTaabAerujl, aleToH, MypaBbUHas
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KHUCJIOTA, YKCYCHAasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
QIaHWH, MAJIbTO32a, GPYKTO3a, AaHWIINH, TUBUHUJ, U30TIPEH, XJIOPOMPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEICNATh BUJ XUMHYECKOM CBSI3M B OpPraHMYECKHX
coeMHEHUX (KOBaJeHTHAas U UOHHAS CBA3b, G- U M-CBSA3b, BOJAOPOHAS CBS3b);

c(OpMHUPOBAHHOCTh YMEHHSI NPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHUYeCKUX
BemecTB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOEHHE, (GUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIIECTB:
AJKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJMUCHOB, AJKMHOB, apOMAaTHYECKHX YTJIEBOJIOPOIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECIUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIEBOAOB (MOHO-, TU- U MOJIHMCAXapUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXKAY HHUMHU YypPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKINI ¢ UCTIOIE30BAHUEM CTPYKTYPHBIX (hOPMYIL;

c(OPMUPOBAHHOCTh yMEHHUS TOATBEPXKAATh HAa KOHKPETHBIX MpHMEpax XapakTep
3aBHCHUMOCTH PEaKLUHOHHOW CIOCOOHOCTH OpPraHMYECKHX COEAMHEHHM OT KpaTHOCTU M THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3AUMHOT'O BJIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI €ro mnepepadoTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJIYKTOB TIepepabOTKH;

c(OpMUPOBAHHOCTh BJAJEHUS CHCTEMOM 3HAaHUN O ECTECTBEHHO-HAYYHBIX METOJax
NO3HAHUS — HaOJIOJAEHUHN, W3MEPEHHH, MOJCIUPOBAHUH, OSKCIIEPHUMEHTE (peaJbHOM H
MBICTICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

c(OpMUPOBAHHOCTh ~ YMEHMSI IPUMEHATH OCHOBHBIE  OINEPAllUd  MBICIUTEIHHON
NEeSTeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, O0O0OIeHHE, CHCTEMaTH3aluIO, BBHISIBICHHE
IPUYNHHO-CJIEICTBEHHBIX CBSA3E€M — /111 U3yUEHUsI CBOMCTB BEILIECTB M XUMUYECKUX PEAKLUI;

c(hOpPMHUPOBAHHOCTh YMEHUH: BHISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUSMHU U
NPEJCTaBICHUSIMH  PYTMX €CTECTBEHHO-HAYUHBIX TMPEAMETOB i 0ojJee OCO3HAHHOIO
MOHMMAaHUS CYIIHOCTH MaTepUajIbHOTO €IMHCTBA MHpPA, UCIOJIb30BATh CHUCTEMHbIE 3HAHUS IO
OpPraHUYeCcKOl XUMHHU Il OOBSCHEHHUS U MPOTHO3UPOBAHUSA SIBJICHUN, UMEIOIINX €CTECTBEHHO-
HAYYHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHHI: MNPOBOAUTH pPacyEThl MO XUMHYECKUM ¢opMylaM H
YPaBHEHUSM XHMHUYECKUX PEAKIHMI C MCHOJIb30BaHWEM (PU3MYECKHX BEJIWYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BELIECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHON CTOPOHBIL:
pacu€Thl M0 HAXOXKJICHUIO XMMHYECKOH (hOpMYJIbl BELIECTBA 1O W3BECTHBIM MAaCCOBBIM JOJSIM
XUMHYECKHX 3JIEMEHTOB, IPOIYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBAThH, AHATU3UPOBATH U OLCHUBATH C TMO3MIIMIA
HKOJIOTHYECKOM ©0€30MacHOCTH TOCIEACTBUS OBITOBOM W IMPOU3BOACTBEHHON JESTEIBHOCTH
YelloBeKa, CBS3aHHON ¢ mepepaOOTKON BEHIECTB, HCIOJIb30BAaTh IONYYEHHBIC 3HAHUS IS
HNPUHSITHS TPAMOTHBIX PEIICHU TPOOJIeEM B CUTYALIUAX, CBSI3aHHBIX C XUMUEI;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XUMHYECKHIA
AKCIEPUMEHT (IIOJyYEHUE U U3yUYEHUE CBOWCTB OPraHNYECKHUX BELIECTB, KAUECTBEHHBIE PEaKLIUU
YIJIEBOAOPOAOB pAa3IMYHBIX KIJIACCOB M KUCJIOPOJCOJEP)KAIIMX OPraHU4eCKUX BEIIECTB,
pelleHre OHKCIEepPUMEHTaJIbHBIX 3a7ad 10 pPACO3HABAHMIO OPTaHWYECKUX BEIIECTB) C
coOmoleHneM  TpaBWiI  0€30MacHOro0  OOpamieHWsi C  BEHIECTBAMHU H  JIaDOpaTOPHBIM
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obopynoBanueM, (HopMyIHpOBaTH I11€7b HCCIICIOBAaHMS, TMPEJCTABIATh B Pa3IUYHON ¢dopme
pe3yabTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;
c(OPMHPOBAHHOCTH YMEHUIA:

coOr01aTh MpaBUJia AKOJOTHYECKH I1€JIE€CO00Pa3HOTO TOBEACHHUS B OBITY U TPYIOBOM
NEeSTENIbHOCTH B IEJIIX COXPAaHEHUsI CBOErO 370pPOBBS, OKPYXAIOUIeH MPUPOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHMYECKOTO JIEUCTBHS HAa KMBBIE OpPraHU3Mbl ONPENeIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIch noka3arens [1J1K;

aHAIM3UPOBATh  1€1€cCO00pPa3HOCTh  NPUMEHEHUS  OpraHMYecKHX  BELIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIICHUS PUCK-TI0TH3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XWMHUYECKOM
uH(pOpMallMl B pa3IMYHBIX MCTOYHHKAX (HayyHas M y4yeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
mMaccoBoil uHGpopMmanuu, WHTepHET W JApyrue), KPpUTUUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHopMaluio, nepepadarbiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aJa4ei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmass W HeopraHuyeckas XUMUSI»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTH MPENICTABICHUIA: O MATEPHAILHOM EAMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI MPUPOJBI, O MECTE€ W 3HAYEHUU XHMMHUU B CHUCTEME €CTECTBEHHBIX
HayK U €€ pojii B 00ECleYeHUH YCTOMYMBOTO PAa3BUTHS, B PELICHUH MPOOJIEM 3KOJIOTUYECKOMH,
DHEPreTHUECKON W THINEBON O€30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DHEpPruu, B  OOECNEYCHHH  PAIMOHATIHHOTO
PUPOIONOIL30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphI YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Ccpefie;

BJIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJIAralolIue
MOHSITUSI — XUMAYECKUH DIIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AJIEKTPOHHAsI 000JI0YKa aTOMa, S-
, p-, d-aromMHBIE OpOWTAIM, OCHOBHOE M BO30YXXIEHHOE COCTOSHHS aToMa, THOpUIU3AIUS
aTOMHBIX oOpOuTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBLHOCTb, CTEIEHb
OKUCIICHUs, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NINYecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasl peléTka, XUMUYECKas peaklusi, pacTBOP, JJIEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
JNEKTPONIUTUYECKAsl ~ JUCCOLMALUs, CTENeHb JMCCOLMAIMM, BOJOPOAHBIN  IOKa3aTelb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOM 3(hPEeKT XUMUUECKON peaKlHH, CKOPOCTh XUMHUYECKON
peakiuu, XWMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS DIIEKTPOIUTHUYECKOM
auccouranuu, nepuoanyeckui 3akoH .M. MenzaeneeBa, 3aKOH COXpPaHEHHS MacChl BEILLIECTB,
3aKOH COXPAHEHHUS U MPEBpAIllEHUs] SHEPIHH MPH XUMHUYECKHX pPEaKLMsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIONIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIHMYECKHH A3BIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIlUEe B OCHOBE MOHUMAHHUS NMPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SBJICHHI; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M  HAJMOJEKYJISPHOM YpPOBHSX; TMPEACTAaBICHUS O MEXaHHU3Max
XUMHUYECKHX peaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSIX MX
NpPOTEKaHUs, O XHMMHYECKOM paBHOBECHM, PACTBOpAX U  JUCHEPCHBIX CHCTEMaXx;
(dakToNOrMUecKrue CBEECHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacHOM HCIOJIb30BaHUN
BAXHEHMIINX HEOPTaHWYECKUX BEIIECTB B OBITY M NPAKTHUECKON MAESITEIbHOCTH 4YEIIOBEKa,
00LIMX HAyYHBIX TPUHLUIIAX XUMUYECKOTO MTPOU3BO/ICTBA;
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c(OpMHUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTEpHbIe IPU3HAKU MMOHATHH, YCTaHABINBATH
UX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUSA MPU OMHCAHUU HEOPTaHUUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHUSI MCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJHMKY ISl COCTaBIICHUS
dbopMyn BelIECTB W ypaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpYy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OTACIbHBIX BEIIECCTB;

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTD U CTENIEHh OKUCIICHUS XUMUYIECKIX
9JIEMEHTOB B COEIUWHEHUSX, BUJ XMMHUYECKOH CBA3M (KOBAJCHTHAas, MOHHAs, METaJJIM4ecKas,
BOJIOPOJIHAS ), TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHUS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M TUMNA KPUCTAJUIMYECKON peIéTKu, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3MBbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KJAacCU(UIMPOBaTh: HEOpPraHMYECKHE BEIIeCTBA MO HX
COCTaBy, XMMHYECKUE PEAKIMU [0 Pa3IMYHBIM MpPHU3HAKaM (YUCIY U COCTABY pPEArupyrOIINX
BEIIECTB, TEIUIOBOMY d3((eKTy peakiuu, HW3MEHEHHIO CTENEHEW OKHUCICHHS 3JEMEHTOB,
00paTUMOCTH, y4YacTHUIO KarTaju3atopa W JPYrue); CaMOCTOATENIbHO BBHIOMpATh OCHOBAHUS W
KPUTEPUU JJI KJIacCU(PUKALMU U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbhlBaTh CMBICI Tepuoguueckoro 3akona JI. W.
MenzeneeBa ¥ JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO () YHKIIHH;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenzeneeBa, UCNONb3Ys MOHATHS «IHEPIETUUECKUE YPOBHHU», «QHEPre€THUECKHUE MOIYPOBHUY,
«s-, p-, d-aroMHBIE OpOWTAIN», «OCHOBHOEC W BO30YKIEHHOE HSHEPIETHYECKUE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBONCTB XHWMHUYECKHUX DJJEMEHTOB U MX
COEIMHEHMH 10 nepuojaM U rpymnmnam [lepuoanueckoit cucremsl . 1. MenneneeBa, BAJICHTHbIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS MX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE
CBOMCTBA BEUIECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETUYECKON CBS3U
MEXIy HEOPTraHUUYECKMMU BEILECTBAMHU C MIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKHUX
peaKLuii;

c(OpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJACTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca dTHUX pEeaKIlMil; peaKIuil HOHHOTO
oOMeHa MyTEM COCTAaBIEHHUS HUX TIOJHBIX M COKpAIIEHHBIX HOHHBIX YpPaBHEHMM; pEaKIui
THIIPOJIN3a; PEaKUUi KOMIUIEKCOOOpa3oBaHUs (Ha MpHUMEpe TUIPOKCOKOMIUIEKCOB LUHKA H
ATIOMUHMS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUYECKUX
peakiuii ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKIMi B 3aBUCHMOCTH OT Pa3jMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHUSI MO]T BIUSHUEM BHEIIHUX Bo3aecTBui (mpunnum Jle [larense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUECKHUE PEaKIINH, JIeKaIIlle B OCHOBE
MPOMBINUICHHOTO TIONYyYEHUS CEPHOW KHUCIOTBHI, aMMHaKa, OOIUe Hay4HbIE MPUHITUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEIECOOOPAa3HOCTh NPUMEHEHUS HEOPraHMYECKHX BEILECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(hOpMUPOBAHHOCTH BJIQJCHHS CHCTEMOH 3HAHUI O METO/IaX HAYyYHOTO TTO3HAHUS SIBJICHUHN
OpUpoOABl — HaONIOJCHHE, W3MEpPEHHe, MOJCIMPOBAHUE, OKCHEPUMEHT (peanbHBId H
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MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHS MPUMEHSTh 3TH 3HaHUS NpPU
OKCMIEPUMEHTAILHOM WCCIEAOBAHUM BEIIECTB W ISl OOBSCHEHUS XUMHUYECKHX SBJICHHIA,
MMEIOIINX MECTO B IPUPOE, MPAKTHUECKOM IeITETbHOCTH YeJIOBEKa U B IOBCETHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATUSAMU U
MPEJCTAaBICHUSIMH  PYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
MOHUMAaHUS MAaTepUATIbLHOTO €AMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTPAIUs»; MAacChl BellecTBa Win 00bEMa raza
M0 U3BECTHOMY KOJIMYECTBY BEIL[ECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOLIUX B peaKlUu
BEIIECTB; TEIUIOBOTO 3(pdeKTa peakinu; 3HaUCHUs BOJOPOJHOTO TIOKA3aTeNsl PACTBOPOB KUCIOT
U TIeNIoYel C W3BECTHOM CTEMEHBIO IUCCOIMAIMM;, MacChl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHUJIE PACTBOPA C ONPEACIEHHON
MacCOBOHM J10JIell pacTBOPEHHOTO BEIIECTBA WM J1aHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIXO/Ia MTPOyKTa PEakiuu; 0OBEMHBIX OTHOIIICHUH Ta30B;

c(OpPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENBHO TUIAHHPOBATh M MPOBOAUTH XUMHYECKHIA
9KCIIEPUMEHT (TMPOBEACHNUE peaklnii HOHHOTO 0OMeHa, MOATBEPK/IEHNE KaueCTBEHHOI0 COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPENEIIEHNE CPElIbl PACTBOPOB BEILECTB C MOMOIIbIO UHIAUKATOPOB,
U3YYCHHUE BIUSHUS pPa3IHMYHBIX (AKTOPOB HAa CKOPOCTh XHMHYECKON pEaKINH, pPEIICHUe
IKCMIEPUMEHTABHBIX 33134 1Mo TemMaMm «Mertamie» u «Hemetamnsl») ¢ coOMI0ACHHEM TPaBII
Oe3omacHOTO OOpalleHusi ¢ BEHIECTBAMU M JaOOpaTOPHBIM 00OpyAOBaHUEM, (OPMYIHpPOBATH
Henb HCCEeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JTOCTOBEPHOCT;

c(hOpPMUPOBAHHOCTh YMEHUM: COOTIOAATh MpaBUia MOJTH30BAHUS XUMUYECKOU MOCYION U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLUSIMHU
[0 BBIMOJIHEHUIO J1a00PAaTOPHBIX XHUMHUYECKHX OIBITOB, SKOJIOTMYECKH I[eJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM [EATEIHHOCTH B IENSIX COXPAHCHHUS CBOETO 3JI0POBBS,
OKpYXKarollel MNPUPOAHON CpeAabl M JOCTHUKEHUS €€ YCTOMYMBOIO pPa3BUTHUsA, OCO3HABATh
OMAacCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHW3MBbl OINpPEIECIEHHBIX HEOPraHUYECKHX
BEIECTB, TOHUMAas cMbIci moka3arens I1JIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYHIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMUYECKOM
uH(pOpMaIlMK B Pa3IMYHBIX MCTOYHUKAX (HaydyHas W y4eOHO-HAy4Has JHUTepaTypa, CpelacTBa
maccoBoi uHGpopManuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaJU3UPOBATh XHMHUYECKYIO
uHpopmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TOCTABICHHON y4eOHOMU
3aJa4dei.
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumusi, 10 knacce/ IN'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AO «M3parenbcTBO
«IIpocsemenue»

* Xumus, 11 xnacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A., JIéBkun A.H.,

AO «M3narenbctBO «IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* Xumus, 10 kmacc. Metonuueckoe mocobue. Yriryosennsiii ypoens/ ['adpuensa O.C.,
Octpoymos N.T".

» Xumus, 11 xmacc. Metonudeckoe mocodue. YrmyoneHusiid yposens / ['abpuensa O.C.,
JIpicoBa I'.T'.

* Xumus. 10 kimacc. KoHTpoabHBIE 1 TPOBEPOUHBIE PAOOTHI. YTIIYOJICHHBIA YPOBEHB/
CnankoB C.A., banapy A.M..

* Xumus. 11 xnacc. YrimyOnennsiii yposenb. Kontponbusie padotsl/ ['abpuensn O.C.,
Acanosa JL.U.

* Hacronpnas kaura yuurens xumud. 10 kmace/ 'abpuensu O.C., Octpoymon W.T'.

* Knura qis yunrens. Xumus. [Ipodunbaelii yposens (B 1Byx yacTsx)/ ['abpuensa O.C.,

JIeicoBa I'.I'., BBeaenckas AT

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

https://chem-ege.sdamgia.ru/prob-catalog
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
http://www.alhimik.ru

http://www.hij.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://1september.ru

. http://schoolbase.ru/articles/items/ximiya

10. www.periodictable.ru

=

©oONOUAWN

26



