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HOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo XMMUU Ha YPOBHE CpEAHEro oOmiero odpazoBaHUs
paspabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit denepamnuny, TpedoBaHUil K pe3yabTaraM OCBOCHHUS
benepanpHOI oOpa3oBaTebHOU MPOTrPaMMBI CpEIHETO o0rrero
ob6pazopanusa(POII COO), npencrapineHHsix B denepaqibHOM TOCYIapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konnenmuu mnpenoaBanus
yuyeOHOro mpeamera «XuMHUsS» B 00pa30BaTEeNbHBIX OpraHu3anusx Poccuiickoi
@deneparuu, peanu3ylONMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX moJIokeHU «(CTpaTeruu pa3BUTHS BocouTaHus B Poccuiickoit
@enepaunn Ha nepuon o 2025 roma» (Pacnopsikenue IlpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIiyOJNEHHOTO W3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOTO oOpa3oBaHus yyamuxcs 10-11  xmaccos.
N3ydyenne mpenmeTa, peaquzyeMoe B yCIOBUAX UG PEepeHIIMPOBAHHOTO,
npoduibHOrO OOydeHHus, NpU3BaHO oOecreyuTh O00IIe00pa3oBaTEIbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOJIUMYIO IS
aJlanTalyy UX K OBICTPO MEHSIOIUMCS YCIOBUSIM JKU3HU B COIIMYME, a TaKXKe IS
POJIOJKEHUST OOYYEeHMs] B OpraHu3aiusax MpoQecCHOHAIBHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCS OJJHOU U3 MPUOPHUTETHBIX JTU CLUTLIINH.

B nporpaMmMme no XuMuM HazHaueHUE npeaMera «XUMHS» IOJTy4aeT
noJpoOHYI0 ~ MHTEPIPETAlMI0 B COOTBETCTBUM C  OCHOBOIIOJATAIOIINMU
nonoxkenusmMu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH, COJIep)KaAHMS,
pe3ysabTaToB OO0ydyeHUS M TPeOOBAaHUN K YPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBIISIOTCS CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON 10
XUMUU QYHKIUU:

e HH(pOpPMAIMOHHO-METOAMYECKAs, pealu3alus KOTOpoil obecrnedynBaeT
MOJIyY€HUE TPEJCTaBICHUS O LEJAX, COJAepKaHWH, OOIIel cTpaTeruu
0o0Oy4deHHUsl, BOCIIUTAHUS U Pa3BUTHsI 00YJaIOUIUXCs CPEICTBAMU MTPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIs;

e OpraHU3allMOHHO-TUTAHUPYIOIIAs, KOTOpas npenycMaTpuBaeT
omnpejiesieHre: MPUHIIMIIOB CTPYKTYPUPOBAHUS W IOCIIEIOBATEIILHOCTU
U3y4eHHs] y4eOHOTO MaTepuana, KOJIMYECTBEHHBIX M KaYECTBEHHBIX €ro
XapaKTepUCTUK; TOJIXO0J0B K (OPMHUPOBAHUIO COACPHKATEIHHON OCHOBBI
KOHTPOJISI M OILIEHKH OOpa30oBaTENIbHBIX JOCTHMIKEHUN OO0y4arouuxcs B
pamMKax HWTOTOBOM arTecTanuu B (opMe €IUHOTO TOCYJapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma jiy1st yrayOaE€HHOTO U3YUEHUS] XUMUH:



e YCTAaHABJIMBAET MHBAPHMAHTHOE TMPEIMETHOE COJEpKaHue, 00s3aTeabHOe
JUIST W3YYEeHHs] B paMKax OTAENbHBIX MpOQWIeH, MNpenycMaTpuBaeT
pacmipeneneHie W CTPYKTYpUpPOBaHHME €ro I0 KJjaccam, OCHOBHBIM
CoJIepKaTeNbHBIM JIMHUSIM/pa3ieliaM Kypca;

e AT MPUMEPHOE paclpesieliecHne y4eOHOTO BPEMEHM, PEKOMEHYEMOTO
JUTSL U3y4EHUS OT/ACTbHBIX TEM;

e IpeajiaraeT MNPUMEPHYIO TOCIEJAOBATENLHOCTh HW3Y4YEHUS Yy4eOHOTO
MaTtepuanga ¢ y4€ToM JIOTUKH MOCTPOCHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBA3ECH;

e 1a€T METOAMYECKYI0 MHTEPIPETALMIO 1IeJIel U 3a7au U3ydeHus: IpeaMera
Ha yri1yOlaEHHOM yPOBHE C YUETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpemHero o0miero 00pa3oBaHUs, COJIEPKATEIBHOW XapaKTEPUCTHKU
IUTAHUPYEMBIX  PE3YJbTaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTElbHOU
POrpaMMBbl CpeIHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHbIX, MPEIMETHBIX), a TaKK€ C Y4€TOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABATENbHBIX  JCHCTBUN  OOYYalOIIETOCs IO  OCBOCHHIO
COJIEp>KaHMsI TIPEMETa.

[lo BceM Ha3BaHHBIM MO3UIMSAM B IPOrpaMMe MO XUMUU MPETyCMOTpEHa
MIPEEeMCTBEHHOCTh C€ OOy4YeHHEM XHMHUU Ha YpOBHE OCHOBHOTO 0OIIero
oOpa3zoBanusi. 3a nmpefelaMd yCTaHOBJIEHHOM TMporpaMMoOl IO XUMHUU
00s13aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIONIEH COAEp>KaHUs Yy4eOHOTO MpeaMera
«XuMHs» OCTaércsi BO3MOXKHOCTH BBIOOpa €ro BapHaTUBHOW COCTaBIISIONIEH,
KOTOpas JOJDKHA OMpPEAENsIThbCS B COOTBETCTBHM C HAaIpPaBICHUEM KOHKPETHOTO
npoduiis o0ydeHusl.

B cootBerctBMM ¢ KoHUENTyalbHbIMU mosioxkeHusimu PI'OC COO o
HAa3HAYEHUW TPEIMETOB 0a30BOTO H YIIYOJEHHOTO YypOBHEH B CHCTEME
mudGepeHIIMPOBAHHOTO OOyUEHHS Ha YpPOBHE CpeaHero oOImiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIIyONEHHOTO W3YYEHUS HANpaBlIeH Ha peaTH3allUio
MPEEMCTBEHHOCTH C  MOCJIEAYIOINIUM  OTallOM  TOJYYeHHs]  XUMHYECKOTO
oOpa3zoBaHusi B paMKaX MH3YyYEHHUS CHEIUAIbHBIX €CTeCTBEHHO-HAY4YHbIX U
XUMUYECKUX TUCIUIUIMH B By3aX M OPraHU3AlMSIX CPEIHEro MpodecCruoHAIbHOTO
oOpazoBanusi. B 9T0il cBsi3M wu3ydeHHe mpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO HAa  paclIUpeHUue U yIayOJIeHHe  TEOPETHYECKOH U
MPAKTUYECKON MOJATOTOBKM 00YYarolMXCsi, BEIOPABIINUX OMPEAeIEHHBIA MPOPUITH
00y4eHHUsI, B TOM YHUCIIE C MEPCIEKTUBOM MOCIEAYIOMIETO MOTYUSHHS] XUMHUECKOTO
oOpa3oBaHusi B opranuzaiusax npodeccuonansHoro oopasosanus. Hapsiay ¢ atum,
B cBete Tpeboanuit OI'OC COO k mIaHUpYEeMBbIM pe3yjbTaTaM OCBOCHHUS
dbenepanpHOil 00pa3oBaTENBLHON MPOTpaMMBbl CpelHero ooiero o0pa3oBaHUs
U3ydeHHe TmpenMera «XHUMHS» OpPUEHTUPOBAHO TaKKe€ Ha pellleHue 3ajad
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BOCIHUTAHUS M COIMATIBLHOTO PAa3BUTUA O0y4arouuxcs, Ha (opMupoBaHHEe y HUX
OOIIENHTEIIEKTYaTbHBIX YMEHHUM, YMEHUI pallMoOHaTU3alUud y4eOHOTO TpyJa U
0000IIEHHBIX  CHOCOOOB  JICATCIHPHOCTH, MMEIOIMMNX  MEKIUCIUILUTMHAPHBIH,
HAJIMPEAMETHBIA XapakTep.

CocTaBnsronuMu MpeaMera «XUMHUs» Ha YPOBHE YIIIYOJNEHHOTO W3Yy4YEHUS
SBIIAIOTCS  YIIyOnéHHble Kypchl — «Opranudeckas xumusi» u «OOmas u
HeopraHuueckas Xumusi». [Ipu onpeneneHun moaxon0B K 0TOOPY U CTPYKTYPHOM
OpraHM3aIluu COJEPXKAHUSI STUX KYPCOB B MPOTPpaMMeE IO XHMHHU 3a OCHOBY
npusaTel nojioxkeHus OI'OC COO o paznuumsx 06a30BOTO U yrIIyOIEHHOTO
YPOBHEU U3YyUYEHHUsI IPEIMETA.

OcHoBy coxaepxaHusi KypcoB «Opranmueckass xumus» u «OOmas u
HEOpPraHMYECKasi XUMHUS» COCTaBIS€T COBOKYIMHOCTh TMPEAMETHBIX 3HAHUU W
YMEHHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs MpeaMmera. JTa CHUCTeMa
3HAHUM TOJy4aeT OMpeNeIEHHOE TEOPETHUECKOe JIOTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIINI 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha YDIyOJIEHHOM YpOBHE H3ydeHHUs IMpeaMmeTa obecredeHa
BO3MOXXHOCTh 3HAYUTEIBHOTO yBEIUYEHUS OO0ObEMA 3HAHUH O XUMHUYECKUX
DJIIEMEHTaX M CBOMCTBAX MX COCAMHEHHI Ha OCHOBE PACHIUPEHMS U YIIIyOJeHUS
MIPE/ICTABIICHUI O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEAKIi, pACCMAaTPUBAEMbBIX C TOYKH 3PEHHS] XMMUYECKOM KUHETHKU
U TepMoAuHaMUKHU. M3ydeHue mnepuoamueckoro 3akoHa U Ilepmogmueckon
CUCTEMBl ~ XMMHYECKMX  DJIEMEHTOB  Oa3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX TPEACTABICHUSIX O CTPOCHUM aToMa. XUMUYECKasl CBA3b
OOBSICHSIETCS C TOUKU 3PEHUS] DHEPTETHUECKUX M3MEHEHUH npu €€ 00pa3oBaHUU U
paspylieHuu, a TakKe ¢ TOYKHU 3pEHUs MEXaHU3MOB e€ oOpa3oBanusa. U3yueHue
TUTIOB ~ peakiuid  JomoiHseTcs  (GOpMHpOBaHWEM  MpEACTaBiIeHU 00
AIIEKTPOXUMHUYECKUX TPOLIecCcax U IEKTPOIN3E PACIIIaBOB U PACTBOPOB BEIIECTB.
B kypce opranmdeckoil XMMUU MPU PACCMOTPEHUH PEAKIMOHHON CIOCOOHOCTH
COEMHEHUN ynemnsieTcss 0oco0oe BHUMaHUE BOmpocaM 00 3JIEKTPOHHBIX dddekTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYyJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHWe UMEEeT TO, 4YTO Ha COJEpPKAaHUE KYpPCOB XUMHH
yr1yOJaEHHOTO YPOBHS U3YUYEHUS JUISl KJIACCOB OMpeneaEHHOr0 mpoduiis (r1aBHbIM
o0pazoM Ha UX CTPYKTYpy U XapakTep JONOJHEHWH K oOmend cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEXHBIE MPEAMEThl. Tak, Hampumep,
B COJIEpP’KaHUU TIpEAMETa ISl KIACCOB XMMHUKO-(DU3UYECKOTO MPpoduiist O0IbIIoe
3HaueHue OyIyT MUMETh dJEMEHTHhl yuyeOHOro marepuaina mo odmed xumuu. llpu
U3Y4YCHHHM TpeIMeTa B JaHHOM Clly4ae akIeHT OyJeT ciAelaH Ha OOIIHOCTb
METOJIOB MO3HaHHUs, OOIIHOCTh 3aKOHOB M TEOPHUIl B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHast Teopusi (MOJIEKYyJsipHasi Teopusi B (U3MKE), 3aKOHBI COXPAHECHMUSI
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MAacCbl M DJHEPIUM, 3aKOHblI TEPMOJIMHAMUKH, IJIEKTPOJIU3a, IPEICTABICHUS O
CTPOEHHHU BELIECTB U IPYroe.

B TO xe BpeMs B COIEp)KaHMM NpeAMeTa s KIJIACCOB XUMMKO-
ouonorudyeckoro npodusiss OONMbIINN yAETbHBIN BeC OyneT MMETh OpraHuyecKas
xumusa. B asToM cimydae mpemocTaBisieTcss  BO3MOXKHOCTh — Jjisi  Oolee
00CTOSITEILHOTO ~ PACCMOTPEHMSI XMMHMYECKOW  OpraHu3alMu  KJIETKH  Kak
OMOJOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K TIPUMEpPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUJbI, OCJIKU, YIJIEBOJbI, HYKJICUHOBBHIEC
KUCIOTBL U Apyrue. Ilpu 3TOM 3HaHMSA O COCTaBE U CBOMCTBAx IIPEICTaBUTENIECH
OCHOBHBIX KJIaCCOB OPraHMYECKHUX BEUIECTB CIYKAaT OCHOBOW JUId W3Yy4YCHUS
CYIITHOCTH MPOIECCOB (POTOCHUHTE3A, bIXAHUSI, TUILEBAPEHUSI.

B muane QopMupoBaHUST OCHOB HAayYHOTO MHPOBO33PEHHS, OCBOCHHS
0OIIeHayYHBIX METOJIOB MO3HAHUS U OMBITA MPAKTHUYECKOTO MPUMEHEHHS Hay4YHbIX
3HAHMM H3ydeHue mnpeamera «XUMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C Y4YEOHBIMU TMpEIMETaMH, BXOISIIMMU B COCTaB
npenMeTHbIX oOnactelt «EcrecTBeHHO-Hay4yHBIE TpeAMeEThl», «Maremaruka u
uHpopmaTrka» u «PyccKuii A3bIK U JIUTEPATYPay.

[lpy wm3ydeHuu ydeOHOro mnpeaMeTa «XUMHs» Ha YrIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO U CpelHero ooimiero oopa3zoBanusi (Ha 6a30BOM
YPOBHE), 3a/1auell MEePBOCTEINICHHON 3HAYUMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUU Kak o0JacTh COBPEMEHHOTO €CTECTBO3HAHUSA, TMPAKTHUYECKOM
JEeSATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. PenieHue
TOW 3aJauyud Ha YIIYOJNEHHOM YpOBHE M3YUCHMsI TMpeIMeTa IMpeJroiaract
peaNnn3alnio TaKuX 1eJIel, Kak:

e (opmupoBaHue TmpeNCTaBICHUI: O MarepUaIbHOM €IWHCTBE MHUPA,
3aKOHOMEPHOCTSAX U ITI03HABAEMOCTH SIBJICHUM MTPUPOJBI, O MECTE XUMHUU B
CHUCTEME €eCTEeCTBEHHBIX HAayK M €€ Beaylleil poid B oOecreyeHuu
YCTOWYMBOTO  Pa3BUTHS  4YEJIOBEYECTBA: B  pEIICHUH  TpolsieM
AKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIULIAHBI, CO3JaHUN HOBBIX MAaTEPUATIOB, HOBBIX UCTOUHUKOB HEPTUH, B
o0ecrie4yeHn paldoOHAIBHOTO TPHUPOIONOIL30BaHUsI, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI M O0IIeH KyJIbTypbl YeJIOBEKAa, a TaKXKE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpe/ie;

e OCBOCHHE CHCTEMbl 3HAHUM, JIEKAU[UX B OCHOBE XUMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (QyH/1aMEeHTaTbHbIX
NOHATUM, 3aKOHOB M TEOPUN XHWMHHU, COBPEMEHHBIX MPEACTAaBICHUN O
CTPOCHHHM BEUIECTBA HA pa3HbIX YPOBHSAX — AarTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HaIMOJEKYJISIPHOM, O  TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHYECKHX pEaKkIui, O
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XUMHYECKOM PAaBHOBECHUH, PACTBOPaAX M JUCIEPCHBIX CHCTEMax, 00 oOmux
HAYYHBIX MPUHIHUITAX XUMHUYECKOTO IMPOU3BO/JICTBA;

dbopmupoBaHue y 00yJarIuxcs OCO3HAHHOTO MMOHUMAaHUSI
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKUX 3HAHUM I OOBSICHEHHS
KJIFOUCBBIX HJIeH M TMPOOJIEM COBPEMEHHOW XUMHUHM, JJII OOBSICHCHHS M
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPONY;
IPaMOTHOTO pEIIeHUs Mpo0IeM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJn3a U OLIEHKHU C MO3UILMI DKOJIOrMYEeCKON 0€301aCHOCTH MOCIEICTBUMN
OBITOBOM W TPOM3BOJICTBEHHON JCATEILHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHYECKUM  IPOU3BOJICTBOM, HCIIOJIb30BAaHHMEM H  IepepadoTKon
BEILIECTB;

yriayOJieHHe  TpeACTaBlIeHWH O  HAy4YHBIX  METOJaX  IMO3HaHUS,
HEOOXOAUMBIX JUIsI TIPUOOPETCHUST yYMEHUN OpPHUEHTHPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHS XHUMHUUYECKUX SBIIEHHIH, HMMEIOIUX MECTO B
MIPUPO/JIC, B MTPAKTUYECKOM JICSITEIIBHOCTH U TTIOBCEIHEBHOM KU 3HU.

B mnnane peanmuzanuu TEpBOOYEPETHBIX BOCHUTATEIBHBIX U PA3BUBAIOIIMX
(GYHKIIUN 1IEIOCTHOW CHCTEMBI CpEeHETro OO0IIero oOpa3oBaHUsS MPU U3YUYCHHUH
npeaqMera  «XuUMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYIO  aKTyalIbHOCTH
MPUOOPETAIOT TaKUe IEIH U 33/1a4H, KaK:

BOCIIUTAaHNE YOSKIEHHOCTH B TI03HABAEMOCTH SIBJICHUH TMPHUPOJIPHI,
YBOXEHHUSI K TIPOIlecCYy TBOpPUECTBA B O0OJACTH TEOPETHUYECKUX U
NPUKJIATHBIX HMCCICNOBAaHUN B XUMHH, (HOPMHPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBALIMM K OOYYEHHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIUTAaHHMIO HAa  OCHOBE  YCBOCHUS
00I11eUeIOBEYECKHUX IICHHOCTEH;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKHUX
crocoOHocTel oOydaronuxcs, (OpMHUPOBaHHWE Yy HHUX CO3HATEIBHOTO
OTHOIIICHUSI K CaMOOOpa30BaHHUIO W HEMPEPHIBHOMY OOPAa30BaHHUIO Kak
YCIIOBHIO YCIICITHON NIPO(ECCHOHATBHON U OOIIECTBEHHOM JACSITETLHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0POBOM 00pa3e KHU3HH,

dopMupoBaHUE YMEHHI M HABBIKOB Pa3yMHOTO MPHPOJIOTIOIH30BAHUS,
pa3BUTHE IKOJIOTUIECKON KYIBTYPHI, TPHOOPETEHNE OIBITa OOIIECTBEHHO-
IIOJIE3HOU IKOJIOTMYECKON IEATEITBHOCTH.

OO0111ee YKCIIO YacoB, MPETYCMOTPEHHBIX JUIsl U3YUYEHHUS] XUMUU Ha YIITyOJIeHHOM
YpOBHE cpefHero ooiero oopasoBanusi, cocraBisieT 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 yaca B HefIeIN0).



COJAEPKAHUE OBYYEHUA
10 KVIACC

OPI'AHNYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKONM XMMHHU.

[IpenMer u  3HAUYEHHWE  OPraHUYECKOM  XHWMUHU, IIPEJICTABICHUE O
MHOT000pa3nuy OPraHuYeCKUX COCTUHCHU.

DNEeKTPOHHOE CTPOCHHME aToMa YIJIepoJia: OCHOBHOE U BO3OYXKIEHHOE
COCTOAHUS. BaneHTHbIe BO3MOXHOCTH aToMa yriepoia. XHMHUYECKas CBSI3b B
OPTraHMYECKUX COCIMHEHUAX. Turmbl THOpUIU3ALUM aATOMHBIX OpOuTanei
yriepoaa. MexaHu3Mbl 00pa3oBaHusl KOBAJIEHTHOM CBA3M (OOMEHHBIN U JOHOPHO-
aKUenTopHbIi). TWIbl TepeKkpbIBaHUS AaTOMHBIX OpOWTaliel, G- U T-CBS3U.
OpunapHasi, ABOWHAs U TpoiHas cBsi3b. CIIOCOOBI pa3phiBa CBSI3€M B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOJHOM paaukane, Hykieoduiae Hu
aneKTpodue.

Teopuss crTpoeHuss opraHudeckux coeauHeHuit A.M. byriaepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOECHHUS
OpraHMYeCKUX CcoeANMHEHUuH. MoeKysipHble U  CTPYKTYpHBIE  (POPMYIIBIL.
CtpykTypHbie (HOPMYIBI pa3IMYHBIX BHJIOB: pa3BEpHYyTas, COKpail€HHas,
ckenetHas. M3omepusa. Buuapl wu30Mepuu: CTPyKTypHas, HTPOCTPAHCTBEHHAS.
OnexTpoHHbIe 2((HEKTH B MOJICKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[lpencraBnenue o kiaccuukanMy opraHudeckux BemiecTB. lloHsTHE O
dbyukimonanbHou rpymme. ['omonorus. ['omonoruueckue psaasl. CucremaTuyeckas
HOMeHKJaTypa oprannueckux coeauHenuit (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZETbHBIX IIPENCTaBUTEIEH.

OcoOeHHOCTH M KJacCH(UKAIUsl OpPraHU4YecKux peakiui. OKHUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN B OPraHUYECKON XUMUHU.

OKCHNEPUMEHTANIbHBIE METOAbl HM3YYEHHs BEIIECTB M HX IPEBPAILLICHUIL:
O3HAaKOMJIEHHE C 00pas3laMu OpraHMYEeCKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OIBITHl MO MPEBPAIICHUID OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBjeHWe, OOYIIMBaHWE M TOPEHUE), KOHCTPYUPOBAHUE MOJIEIECH MOJEKYI
OpPraHUYECKUX BEIIECTB.

YriaeBoaopoasl.

Ankanbl. ['oMonornyeckuil psijy ajgkaHoB, oomas ¢hopMmyia, HOMEHKIaTypa U
n3oMepus. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-
ruOpuan3aIsl aTOMHBIX OpOuTaNeil yriepoida, o-cBsizb. dusmueckue CBOMCTBA
AJIKAHOB.



XVMHUYECKHE CBOWCTBA AaJIKaHOB: PEAKIMU 3aMEIICHUs, W30MEpHU3allii,
JETUPUPOBAHUS, IUKIN3AIMU, TMPONIN3a, KpekuHra, roperus. [Ipencrapienue o
MEXaHH3Me PEaKInil PaAUKaIHLHOTO 3aMEIECHUS.

Haxoxnenue B mpupoae. CriocoObl moydeHus: U IPUMEHEHHE aJIKaHOB.

[uknoankansl. O6mIas Gpopmyna, HOMEHKIATypa U usomepus. OcoOeHHOCTH
CTPOCHUSI U XHUMHUYECKUX CBOMCTB MabIX (IHUKJIOMPONAH, IUKIOOyTaH) W
OOBIYHBIX (IIUKJIONIEHTAH, IMKJIOTeKCaH) MUKIoankaHoB. CrmocoObl MOIydyeHUus U
PUMEHEHHUE IIUKII0ATKAHOB.

Ankensl. ['oMonoruueckuii psiy ankeHOB, oOmias ¢popMysna, HOMEHKJIATypa.
DeKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHHME MOJEKYd alKeHOB, Sp>-
ruOpuan3anus aTOMHBIX opOuTtaneil yrieponaa, o- U m-cBsa3u. CTpyKTypHas u
reoMmerpuueckas (muc-TpaHc-) wuzoMepusi. DU3NYECKHWE CBOWCTBA AJIKEHOB.
XVMMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOCAUHEHHUS, 3aMEUICHUSI B O-TIOJIOKEHHUE
npy JBOWHON CBSA3M, MOJUMepU3auud U okucieHus. [IpaBuiao MapkoBHHKOBA.
KauecTBeHnHbie peakiuu Ha IBOMHYIO CBs3b. CIOCOOBI MOMYYE€HUS U IPUMEHEHUE
AJIKCHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIUPOBAHHEIE,
Kymynuposannwvie). OCOOEHHOCTH dJIEKTPOHHOTO CTPOCHHUS U XMMUYECKUX CBOMCTB
CONpsKEHHBIX  AWeHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzanus
CONPsDKEHHBIX UeHOB. CrocoObl MOTyYeHUs U TPUMEHEHUE aTKaIueHOB.

Ankunbl. ['oMonorudeckuit psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
u30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJIKWHOB, SP-
ruOpuan3aIs aTOMHBIX opOuTanedt yriepona. dusnyeckrue CBONMCTBAa AJIKUHOB.
XYWMHUYECKHE  CBOMCTBA:  pEaKkIMW  MPUCOCAUHEHHS,  JUMEpPU3ALUA U
TpUMepu3aIy, okucieHus. KucioTHble CBOWCTBA aTKMHOB, UMEIOIIUX KOHIEBYIO
TPOWHYIO CBsI3b. KauecTBeHHBIE peakiy Ha TPOMHYIO CBA3b. CIIoCcOObI OMydeHUs
U IPUMEHEHHE aJTKUHOB.

ApoMatuueckue yriaeBoJoponabl (apeHbl). ['omonormyeckuii psii apeHoOB,
oOmrast hopMmyia, HOMEHKJIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MoJeKynbl OeH3ona. Du3nUecKkue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHHs B OEH30JIbHOM KOJIbIIE U
YIJIEBOJIOPOJIHOM pajMKaje, pPEeakiuu TMPUCOCAUHEHHs, OKUCICHHE TOMOJOTOB
oenzona. IlpencraBmenue 00 OpHEHTUPYIOUIEM JCHCTBUU 3aMeCTHTENEld B
OCH30JIbHOM KOJIbIIE Ha WPUMEPE AJIKWIBHBIX PpAIUKaIOB, KapOOKCHUIILHOM,
TUJIPOKCUIIBHOM, aMHHO- W HHUTPOTPYIIbI, aroMoOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTHposa. [lonmumepuzanus cruposa. CriocoObl MONyYeHUs U
MpUMEHEHHE apOMATUUYECKUX YTIIEBOI0POIOB.

[Mpuponusrit ra3. IlonmytHeie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxaeHue.
Kamennslit yrons U npoayktsl ero nepepadotku. CrnocoObl epepaboTku HEDTH:
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MEPETOHKA, KPEKUHT (TEPMHUYECKHM, KaTaTUTHYECKUN), PUGOPMHHT, MHPOIH3.
[IpoaykTsl iepepaboTku HEPTH, UX TPUMEHEHUE B IPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnyecKkas CBSI3b MEXKIY PA3IMYHBIMU KJIACCAMU YTIIEBOJI0POIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTCHIIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakiun
3aMEIleHUs TajJoreHa Ha THIPOKCOTPYMNY, HUTPOTPYMNy, IHAHOTPYIILY,
amuHorpymmy. JleiicTBue Ha TrajJoreHNpPOU3BOJHBIE BOJHOTO M CIHUPTOBOTO
pactBopa miénoun. B3aumopeiicTBie TUTAIOr€HATIKAHOB C MAarHUEM M IIUHKOM.
[onsiTre 0 METAJTTIOOPTaHUYECKUX COCTUHEHUSIX. Ucnonb3oBanue
raJOTeHIIPOU3BOAHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHUKE W TIPU CHHTE3E
OpPTaHMYECKHUX BEIIECTB.

OKCIEpUMEHTATbHBIE METO/bl HM3y4YEHHs BEIIECTB M UX IMPEBPAICHUN:
u3ydeHne (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PACTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yriieBoJOpOJAOB Pa3IUYHBIX KJIAcCOB (0OeciBeYynBaHWE OpPOMHOW WM
MOJIHOM BOJIbI, pacTBOpa MEpMaHTaHaTa Kallisd, B3aUMOJICUCTBHE alleTUJICHA C
aMMUa4YHbBIM pacTBopoM okcuga cepeopa(l)), kauecTBeHHOE OOHApyKEHHE
yriepoga W BOJOPOAA B OPTaHWYECKHMX BEIECTBAX, IMOJYYCHHE OHTHIICHA U
U3Y4YECHHE €ro CBOMCTB, O3HakomuieHHe c Kosuiekiusimu «Hedtb» u «Yromby, ¢
oOpa3lilaMyd  IJjlacTMacc, KaydykOB U  PE3WHBI, MOJEIHPOBAHUE MOJEKYI
YIJIEBOJIOPOJIOB U TAJIOT€HIPOU3BOIHBIX YTIIE€BOJI0POIOB.

Kuciiopoacoaep:kamue opranndeckue coeIu HeHusl.

[lpenenpHbie omHOATOMHBIE CcOUpPThl. CTpoeHHE MOJEKYN (Ha TpUMepe
MEeTaHoJla M JTaHoya). ['omonoruueckuit psg, oOmas dopmyna, u3oMepHs,
HOMEHKJIaTypa U  kiaccupukanus. @Duznueckue CBONCTBAa  MPEJEIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOJOpoaHBIE CBA3M MEXAYy MOJIEKYJIaMH CIHAPTOB.
XVWMHUYECKHE CBOWCTBA: pEaKlIMH 3aMeUIeHUus, JerujpaTalid, OKUCIICHUS,
B3aMMOJICHCTBUE C  OPraHMYECKUMU U  HEOPraHWYECKMMH  KHUCJIOTaMH.
KauecTBeHHas peakius Ha 0OJHOATOMHBIE CIUPTHI. [leiicTBUe 3TaHONIa U METaHOa
Ha opranu3Mm uenoBeka. CrnocoObl MOJTYYeHHS W TMPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (UBUYECKUX U
XUMUYECKUX CBOUCTB.

MHoroaroMHble CHOUPTBl — OSTUJICHTIIMKOIb W ThulepuH. dusnyeckue u
XUMUYECKHNE CBOMCTBA: PEAKIIMU 3aMEIECHHUs, B3aUMOJICHCTBUE C OpPTaHUYECKHUMU
U HEOPraHWYECKUMH KHUCIOTaMM, KAad€CTBEHHAsi peakiks Ha MHOTOATOMHBIE
cnupthl. [lpencraBneHrne o MeXaHW3ME PEaKlUid HYKICOPMIBHOTO 3aMElIeHUsI.
HeiictBue Ha opranusM denmoBeka. (CrnocoObl TMONy4yeHUST U MPUMEHEHUE
MHOTOaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aUMHOE BIHMSHUE THIPOKCOTPYMIIBI U
OeHzonpHOTO siApa. dusnyeckue corcTBa (PeHosa. OCOOEHHOCTH XUMHUUYECKUX
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cBoiicTB ¢eHona. KauectBennsie peakiiuu Ha (eHona. TokcuyHOCTh (peHona.
CnocoObl onyyenus u npuMmeHenue denona. enondopmanbaeruaHas cMoia.

KapOoHusbHbIe COeTMHEHUS — albJACTU/IBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJILHOW Tpynmbl. ['oMoOTHUYECKHE PsIbl albJACTUI0OB U KETOHOB, 00Ias
dbopmyna, u3omepuss U HOMEHKIAaTypa. DuU3NYECKHEe CBOMCTBA ajbJCTUIIOB H
KETOHOB.  XMMHWYECKHE CBOWMCTBA  aJbBJCTHUJIOB W  KETOHOB:  PEaKLUU
npucoenuHeHus. OKUCIEHUE albIErUI0B, KAUECTBEHHbIE PEAKIIMU Ha aJIbJCTH IbI.
CrocoObl TONTy4eHUs U MPUMEHEHHUE albJACTHUIOB U KETOHOB.

OnHOOCHOBHBIE Tpe/ebHbIE KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepust 1 HoMeHkIaTypa. Ou3nueckre CBOWCTBa
OJIHOOCHOBHBIX TIPENENbHBIX KapOOHOBBIX KHUCIOT. BomopogHbie CBS3M MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XMUMHYECKHE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi ITepuUKAIlMU, PEaKIMU C Yy4acTHEeM YIJICBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBBUHOW KHUCIOTHL. IIOHSATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEIPEJENbHBIX W apOMaTHYECKUX KapOOHOBBIX KHCJIOT,
JTUKApOOHOBBIX KHUCIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. IIpeacTaBuTeny BBICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, MAJIBMUTHUHOBAS, OJCUHOBAs, JUHO/EBAS,
JIUHOIeH06as KUCIOThl. CIOCOObI TOTYYeHUS ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['omonorudeckuit psija, obOmas dopmyna, U30MEpUs U
HOMEHKJarypa. PU3NYECKHE W XUMHYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOU W
HIEIIOYHOU Cpee.

Kuprl. Ctpoenue, ¢puzndeckue 1 XUMUYECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KHUCJION U 1enouHoi cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJICPIKAIIUX OCTATKU
HETPEICTbHBIX JKUPHBIX KUCTOT. JKUpBI B IpUpo €.

MpL1a KaK COJIM BBICIITUX KapOOHOBBIX KHUCJIOT, HX MOFOIIIEE e CTBHUE.

OO6mras xapakTepucTuka yrieBooB. Kimaccudukaiuys yriaeBoaoB (MOHO-, M-
U Tmojucaxapuibsl). MoHOcaxapu/pl: TIIOKO3a, (PPYKTO3a, rajakro3a, pudo3a,
ne3okcuprbosa. dusnyueckue CBOWCTBA M HaxoXaeHue B mpupoje. dorocunres.
XUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIUU C Y4ACTUEM CIIMPTOBBIX U aJIbJETH THOU
Tpynmn, CIHPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHHe TIIIOKO3bI, €&
3HAYEHUE B KUBHEAEATEILHOCTH Opranu3Ma. Jlucaxapuipl: caxapo3a, MajibT03a U
JakTo3a. BoccTaHaBiMBaroline ¥ HEBOCCTAaHABIMBAIOIINUE ucaxapuibl. ['uaponns
nucaxapunoB. HaxoxxaeHue B npupojie u npuMeHenue. [lonucaxapuasl: kpaxman,
IJIMKOTeH W 1eunosio3a. CTpoeHue MakpOMOJIEKYyJd KpaxMmala, [JIIMKOTeHa U
HEJUTI0JI03bl.  PU3MYECKUE CBOMCTBA Kpaxmajaa M LEUII0JIO3bl. XHUMHUYECKHUE
CBOMCTBA Kpaxmalia: THAPOJIN3, KAaueCTBEHHAs pPEakiys C HOJOM. XHMHUYECKHUE
CBOMCTBa IIEJUIIOJIO3bI: THUAPOJIU3, ToJydeHue 3GUpoB HeIoo3bl. [lonsTue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).
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OKCIepUMEHTAIBHbIE METOAbl HM3YUYEHMs] BEUIECTB M HUX MPEBPAICHUIA:
PacTBOPUMOCTD PA3NIMYHBIX CIIUPTOB B BOJIE, B3AUMO/ICHCTBUE ITAHOJIA C HATPUEM,
OKHCJICHHE STUJIOBOTO CIHMPTA B alIbJIETH] HAa PAacKaJEHHON MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CIUPTa JIUXPOMATOM Kaiusi (BO3MOXHO HCIOJIb30BAHHUE
BUJICOMATEPUAIOB), KAa4eCTBEHHBIE PEAKIMW Ha albJeruabl (C TUAPOKCHUIOM
muammuncepeopa(l) wu  rugpoxkcumom  memu(ll)), peakmus rIMnepuHa
runpokcuaoM wmeau(ll), xumuueckue CcBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bl ¢ rujpokcugoM menu(ll), B3aumonericteue
Kpaxmajia ¢ MOJIOM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TemaM «ChupThl U
denomnby, «KapboHoBbie KUCIOTHI. CHOKHBIE d(PUPHD».

A30Tcoep:Kaliue OpraHudecKue coeJuHeHusl.

AMUHBI — OpraHMYecKue MPOoUu3BOAHBIE amMmMuaka. Kiaccudukaius aMuHOB:
anidarruuecke W apoMaTUYECKHe;, IEepPBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue monekyin, obmas ¢hopmyna, U30MepHsi, HOMEHKIATypa U (QU3nYecKue
cBoiicTBa. XHMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKWIMPOBAHUE, B3aMMOJICVCTBHE IIEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKujiaMMOHHUSI.

AHWIMH — TpeACTaBUTENIb aMUHOB apoMarudeckoro psana. CrpoeHue
aHWINHA. B3auMHOe BIMSHUE TPYIIN aTOMOB B MoJieKyie aHwinHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWinHA. KadecTBeHHble peakiuu Ha aHWIUH. CriocoObl
MOJIyUYEHUSI W TIpUMEHeHUe anupaThuyecKux aMuHOB. llonmydeHue aHWIMHA U3
HUTPOOEH30JIA.

Amunokucnotsl. Homenknarypa u uzomepus. OTAeNnbHbIE PEACTAaBUTENH O
AMUHOKHUCJIOT:  TJWIMH, anaHuH. Dusuyeckue CBOWCTBA aAMHHOKHUCIOT.
XYWMHUYECKHE CBOMCTBA aAMUHOKHUCIOT Kak aM(OTEpHBIX  OpPTaHUYECKHUX
COCMHEHUM, peakiys TMOJUKOHACHCAIMK, O0pa3oBaHUE TMENTUIHON CBS3M.
buonorudeckoe 3HaueHne aMUHOKUCIOT. CHUHTE3 U TUAPOIIHU3 TENTHIOB.

benku kak npuponnbie nonumepbl. [lepBuuHas, BTOpUYHAs M TpETUYHAS
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THUAPOJIN3, JIEHATypallus,
KaueCTBEHHBIE pEeaKIMu Ha OENKu.

OKCIIEpUMEHTAIBHBIE METO/bl HM3y4YEHHs BEIIECTB M UX IMPEBPAIlCHUN:
pacTBopeHue O€IKOB B BOJE, JIeHaTypalus O€lIKOB IMPU HArpeBaHUM, I[BETHHIEC
peakuuu Ha O€lKM, pEHIeHHWE OHKCIePUMEHTAIBHBIX 3a7ad 10 TeMaM
«A3oTcozepkalue ~ OpraHu4yecKue  COCAMHEHHS» U «Pacrno3naBanue
OPraHUYECKUX COCIMHECHUN.

BbicokoMosieKy/JISIDHBIE COeTUHEHHS .

OcHOBHbBIEC TIOHSTHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINH, CPEIHSS MOJEKYIpHast
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Macca. OCHOBHbIE METOJAbl CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIUS.

[lonmumepubie Mmarepuanbl. I[lmacTmacchl  (MOJWATUIIEH, MOJIUIPONUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTUPOJ, TOJUMETHIMETAKpUIaT, MOJUKApOOHATHI,
nonudTUIeHTepedTanar). Y tunusamnus u nepepaboTka miacTuKa.

DnacTomephl: HaTypaJbHbII Kay4yK, CUHTETUYECKHUE KaydyKH
(OyTamueHOBBIN, XJIOPONPEHOBBIHN, H30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypaibHbI€ (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAIPOH U JaBCaH ).

[Tonmumepsbl CHENUaAIbHOTO Ha3HAYEeHUs (Tedmon, KeBJap,
AIIEKTPOIPOBOIAIIUE TTOTUMEPBI, OMOpa3IaraeMbie MOJIUMEPHI).

OKCHEPUMEHTANIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX MPEBPAILICHUIL:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
KaydyKOB, pEIICHHE OHKCIEPUMEHTAIBHBIX 3anad no Teme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnaenne MONEKyIsipHOH (QOpPMYJSIbI OPraHUYECKOTO COCTUHEHHUS IO
MacCOBBIM  JOJIAIM  DJIEMEHTOB, BXOJAIIMX B €0 COCTaB, HAaXOXKICHUE
MOJIEKYJSIDHOM (OPMYJIBI OPTraHMYECKOTO COCIMHEHUS I0 Macce (00BEMY)
IPOJYKTOB CrOpaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKiuu W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOW (POpPMYIIbI
OpraHMYECcKOro BEIIeCTBA Ha OCHOBE €r0 XMMUYECKHX CBOMCTB WJIHM CIOCOOOB
MOJIYYEHHS, ONPENEIICHUE JIOJM BBbIXOJA MPOAYKTa PEAKIUU OT TEOPETHUUECKHU
BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanmmzanus MeXNpeIMETHBIX CBA3EU IIPU U3YYEHUM OPTaHUYECKOU XMMUU B
10 kiacce OCYIIECTBISETCS 4Yepe3 MCIOJb30BaHME KaK OOIIMX ECTECTBEHHO-
HAay4YHbIX TMOHATHI, TaK W TOHATUW, NPUHATBIX B OTACIBHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTecTBEHHO-HAYyYHbIC TTOHATHS: SIBICHUE, HaAYyYHbIN (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalu3, CHHTE3, KiaccuduKaius, HaOII0JeHue, H3MEpeHue,
DKCIEPUMEHT, MOJIENb, MOJAEINPOBAHUE.

duzuka: Marepusi, aroMm, ODIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HYHEPreTUUYECKUN YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIIECTBA, (M3MYECKUE BEITUYHMHBI, €IUHUIBI H3MEPEHHS, CKOPOCTh, JHEPTHS,
Macca.

buonorusi: kierka, oOpraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTadoNIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA U TeTepOoTpOdHBIN THUI TUTaHUS, OpOKEHUE,
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doTocuHTE3, BIXaHWE, OCJNKHW, YIJIEBOMABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadus: moe3HbIe HCKOMaeMbI€, TOTUIHBO.

TexHOMOTHS: THUIIEBBIE TPOTYKTHI, OCHOBBI PAIlMOHATIBHOTO IHTAHUS,
MOFOIIIME CPEICTBA, MaTEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KVIACC

OBILIAA U HEOPI'TAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMUM.

AtoM. CocTaB aTOMHBIX sAep. XUMUYECKUUN 3eMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIE YKCIIA. DHEPreTUYECKUE YPOBHHU U
noAypoBHU. AToMHbIe opOouTanu. Knaccudukaius XuMUIeCKUX 3JIEMEHTOB (S-, p-,
d-, f-omementor). PacnpeneneHue SIEKTPOHOB IO aTOMHBIM — OPOHTAIISIM.
DNEeKTPOHHbIE KOHPUTYpallUK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHHM, DJICKTPOHHbIE KOH(UTYpallUK HOHOB.
DIEKTPOOTPUIATEIHBHOCT.

[Tepuoanuecknii 3akoH U [lepuoguueckas cucTeEMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHAa W llepmoamueckoil cUCTEMBI
XMMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX W CJIOXKHBIX BEIIECTB MO TpyIlmaM ¢ I[epuojaM. 3HAUYCHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasg CBsi3b. BUIbl XMMHWYECKOW CBS3M: KOBAJICHTHAsl, HOHHAas,
MeTaJinyeckasd. MexaHu3Mbl 00pa3oBaHMsI KOBAJIEHTHOW CBSI3U: OOMEHHBIN H
JIOHOPHO-AKIIENTOPHBIN. DHEPTrus U JUiMHA CBsA3U. [[0JISIpHOCTH, HAPABIECHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOM cCBs3U. KparHele cBsA3u. Bopoponnas CBs3b.
MexMOJIEKYISPHBIE B3aUMOIEHCTBU.

BaneHTHOCTP W BaJICHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMepe COCNUHEHUN
AJIEMEHTOB BTOPOTO MEPUOQ).

[IpeacTaBieHrne 0 KOMIUIEKCHBIX coeIMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBareyb, JUTaH/bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUH.
[lonsTHE O KOOPAMHAIMOHHON XUMUHU.

BemiectBa  MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THUMbI
KPUCTAINTMYECKHUX PELIETOK (CTPYKTYp) U CBOMCTBA BEILECTB.

[Tonsatue o mucnepcHeix cucreMmax. Mcrtunnbie pactBopsl. lIpencrasienue o
KOJUIOMAHBIX pacTtBopax. CrnocoObl BBIpaXEHHUS KOHIIEHTPAIlMU PacTBOPOB:
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MaccoBas JI0JI BELIECTBA B PacTBOpE, MOJIsSIpHAs KOHLEHTpauus. HacellieHHbie u
HEHACBILLIEHHbIE PACTBOPbL, pACTBOPUMOCTb. KpHcTamioruaparsl.

Knaccudukarus 1 HOMEHKJIaTypa HEOPTaHHYECKUX BEIIECTB. |pHUBUATbHBIC
Ha3BaHMS OTAECIBHBIX MPEICTABUTEIIEN HEOPIraHUUECKUX BELIECTB.

Knaccudukaruss XuMUYECKUX pEaKIuii B HEOPraHUYECKONW M OpPraHu4YeCKOn
XUMHH. 3aKOH COXPAHEHHSI MacChl BEUIECTB; 3aKOH COXPAHEHMS W MPEBpAIlCHUs
HEPTUU NIPU XUMHUYECKUX peaknusx. TertoBbie 3h(EKThl XUMUYECKUX PEaAKIUH.
TepMOXuMHUYECKUE YpaBHEHUS.

CKOpOCTh XMMUYECKOW peakiiu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB.
['omoreHnHspIe U reTeporeHHbie peakuuu. Karanus u karanu3aTopsl.

OOpaTtumble 1 HEOOpaTUMbIE peakiuu. XUMU4Ieckoe paBHoBecue. KoHncranra
XMMHUYECKOr0 paBHOBecHs. DAKTOPBI, BIUSIOLIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, AABICHUE U KOHLUEHTPALMH BEIIECTB, YYACTBYIOLIHUX B
peakuuu. [Ipunmun Jle [larenbe.

Onexktponutuieckas aucconuanus. CunbHble W ciaOble AIEKTPOJIUTHI.
Crenenp auccommanuu. Cpena BOJHBIX PacTBOPOB: KHUCJIOTHas, HEWTpaiabHas,
nienovHas. Bogopoansiii nokazarens (PH) pacrtBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  CTerneHb  OKUCIIEHUS.
Oxucnurenb W BOCCTAaHOBHUTENb. IIpolecchl OKHCIEHUS UM BOCCTAHOBIICHMS.
BaxHeimume OKUCIMTENIN M BOCCTAHOBUTENIH. METON 3JEeKTPOHHOro OanaHca.
DIEKTPOIU3 pacTBOPOB U PACILJIABOB BELIECTB.

OKCHNEPUMEHTAIIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HMX IPEBpAIlCHUMN:
pa3JIoKEHUE MEPOKCHAA BOAOpPOAA B IIPUCYTCTBUM KaTalau3aropa, MOJEIH
KPUCTALTNYECKUX PEHIETOK, MPOBEJCHNE PEaKIIMii HOHHOTO 0OMEHa, OTpe/IeIIeHIE
cpeabl pacTBOPOB C IOMOIIBIO WHJIUKATOPOB, HU3YUYCHUE BIUSHUS Pa3JIMYHbBIX
(GakTOpOoB Ha CKOpPOCTh XUMHUYECKOW pEAKIUU U TIOJIOXKEHHE XHUMHUYECKOTO
paBHOBECHSL.

Heoprannyeckasi Xumus.

[lonoxxenne HemerawioB B Ilepuonnueckoil  cucTeMe  XMUMHUYECKHUX
anemenToB JI.W. MenpaeneeBa 1 0COOEHHOCTH CTPOCHMSI MX aTOMOB. Dusnueckue
CBOICTBA HEMETAIOB. AJUIOTPOINHMS HEMETALIOB (HA MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yriepona).

Bonopoa. Ilonyuenue, gu3nyeckue W XMMHUYECKHE CBOWMCTBA: PEAKLIUU C
METAJJIAaMM W HEMETa/ulaMH, BOCCTAaHOBHUTEJIBHBIC CBOMCTBA. [ 'HMapupbl.
TonauBHBIE 3JIEMEHTBI.

["anorensl. Haxoxnenue B mpHUpoie, CIOCOOBI MONy4dyeHUs, (HU3UYECKUe U
XUMHUYECKUE CBOMCTBA. ['aoreHoBoAOpOAbl. BaxkHelmne KUCIoOpoACcoaepKalre
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COeMHEHUs] TaloreHoB. JlabopaTopHbIe U TPOMBIIIIEHHBIE CIIOCOOBI MOJTYYEHUS
rajioreHoB. [I[ppuMeHeHune rajoreHoB U UX COCIMHEHUM.

Kucnopona, o3oH. JlaboparopHble M MPOMBIIUICHHBIE CIOCOOBI TOJYYICHUS
kucnopona. dusndyeckue U XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE KHUCIOpOoJa U
030Ha. OKCcHUIbI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CHOCOObI TMOJydeHUs, (UUYECKUE U
xumudeckue cBoictBa. CepoBogopon, cymbduasl. Oxcupa cepwi(1V), oxcua
cepoi(VI). Cepaucras u cepHass KUCIOTHI M UX coidu. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHI. [IpuMeHeHne cepol U €€ COEIMHEHU .

Azor. Haxoxnaenwe B mnpupojae, CrHocoObl TONY4YeHHs, (PU3NUECKHE W
XMMHUYECKHE CBOMCTBA. AMMUaK, HUTpUbl. OKCUABI a30Ta. A30TUCTas U a30THas
KHUCJIOTHI U BX cojid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHne azora
U €ro COeIMHEHUN. A30THBIE YI0OpEHUsI.

®ochop. Haxoxxnenue B mpupojie, CrocoObl MONy4YeHHs, (PU3UYECKHE U
xumuyeckue cpoiictBa. Dochunpr u pochun. Oxcuabl docdopa, dochopuas
kucnota U e€ comu. [lpumenenue Qocdopa u ero coemunenuit. PochopHbie
yoOpeHus.

VYrnepon, HaxoXACHHE B NOpUpoJe. AJIIOTPONHBIE  MOAU(UKAIUY.
®duznyeckne W XUMUYECKHE CBOMCTBA TIPOCTBIX BEIIECTB, OOpa30BaHHBIX
yrinepoaoM. Oxcup yriepona(ll), okcun yranepona(lV), yronpHas xucinora u eé
CONM. AKTHBHUPOBAHHBIN yTOJb, afcopOrus. Dymiepensl, rpadeH, yriepoaHbIe
HaHOTPYOKU. [IpuMeHeHne MpoCThIX BelIEeCTB, 00PAa30BAHHBIX YIIIEPOJOM, U €ro
COEIUHEHUM.

Kpemunii. HaxoxnaeHue B mpupojie, CnocoObl MOJdydeHus, (pU3NUECKUe |
xumudeckue cpoiictBa. Oxcun kpemuus(lV), kpemMHUeBas KUCIOTA, CHUIMKATHI.
[lpumeHneHne KpeMHUS U ero coenuHeHni. CTeKJI0, ero MoxyyeHne, BUAbl CTEKIIa.

[Tonoxenne metanoB B I[leprogudeckoit cucreMe XUMHUYECKUX AJIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMoB MeTamuioB. OOmue
¢dbusnueckre CBONCTBA MeTaUIOB. [IpuMeHeHue MeTaioB B OBITY U TEXHUKE.
CruiaBbl METAIJIOB.

ONEeKTPOXUMUYECKUNA sl  HampspkeHud  metawioB.  OOmue  crnocoObl
MOJIyYEHUS METaJIOB: TUJIPOMETAILITYPIHs, NUPOMETAILTYPTHS,
anekTpoMetayprusi. [lonsitue o koppo3uu metamsioB. CrocoObl 3alIuThl OT
KOPPO3HH.

Obmas xapaktepuctuka meTtaioB |A-rpynmsl [lepuonuyeckoit cuCTEMBI
XUMUYECKUX DJJIEeMEHTOB. Harpuii u Kkanuii: moiydyeHue, QuU3MYecKue W
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUI.

Obmas xapaktepuctuka MetauioB |IA-rpynmer [leprogudeckoit cUCTEMBI
XUMUYECKUX OJJIEMEHTOB. MarHuid ¥ KajuplMil: TmodydeHue, (U3M4eckue u
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XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U HUX COCIUHEHUHU.
XKéctrocTh BOJBI U CTOCOOBI €€ yCTpaHEHHUSI.

AJIOMUHUIN: TIONTy4eHUEe, GU3NIECKUE U XUMUUECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTOTO BEIIECTBA W €ro coeAuHEeHWd. AMQOTEpHbIE CBOWCTBA OKCUIA U
TUAPOKCUAA ATFOMUHUS, THAPOKCOKOMITJIEKCHI aTFOMUHUSA.

OOmiass  xapakTepucTuka MeTaioB 1moOouHbix noarpynn (b-rpymm)
[Iepronueckoi CUCTEMbI XUMAYECKUX 3JIEMEHTOB.

du3nYeCKrue U XUMHUYECKUE CBOMCTBA XpoMa U €ro coeauHeHui. OKCuabl u
runpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomatel u auxpomarsl, HX
OKUCIIUTENbHBIE CBOMCTBA. [loTydeHre u MpUMEHEHUE Xpoma.

@u3nyeckue M XMMHUYECKUME CBOWCTBA MapraHila M €ro COEIAVHEHUM.
Baxueiimue coenunenuss wmapranua(ll), wmapranma(lV), wmapranna(VI) u
mapranna(VIl). Ilepmanranar kamus, ero OKUCIUTEIbHBIC CBOWCTBA.

du3nyuecKkue 1 XMMHYECKHUE CBOMCTBA Kejle3a U ero coeauHeHud. OKcuapl,
runpokcuabl u conu sxenesa(ll) u xeneza(lll). Tlonmyyenue u npumeHeHue xenesa
U €r0 CIUJIaBOB.

DOU3UUECKUE U XUMUYECKHUE CBOMCTBA MeH U €€ coequHeHu. [lonyyenne u
MIPUMEHEHHE MEIH U €€ COCTUHEHU.

[Muak: monmydeHue, (U3MUECKHME U XUMUYECKHE CBOWCTBA. AMQoTepHbIE
CBOMCTBA OKCHUJIa U TUJIPOKCHJIA LINHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [IpuMenenue
IIUHKA U €r0 COCTUHECHU.

OKCHEPUMEHTANIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX MPEBPAILLICHUIL:
u3ydeHre oO0pas3lloB HEMETaUIOB, ropeHue cephl, (ocdopa, keme3a, MarHus B
KUCIIOPOJIE, H3Yy4YEHUE KOJUIeKIMU «Meramuibl W CIUIaBbl», B3aUMOJICHCTBHUE
HICJIOYHBIX U IIETOYHO3EMENTbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIOJIb30BAHHUE
BUJIEOMATEpUaIoB), B3aUMOJCUCTBUE LIMHKA W jKelie3a C pacTBOpaMu KHUCIOT U
1Ie104Yel, KAYeCTBEHHBIE pEaKIIMM Ha HEOPraHUYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHbl METAIOB, B3aMMOJECUCTBUE THAPOKCHIIOB AIIOMHUHHUS W ILIMHKA C
pacTBOpaMU KHUCIOT M ILIET0YEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1ay M0 TeMaM
«anorensry, «Cepa u e€ coequHeHUs», «A30T U (Hochop U UX COCTUHEHUA,
«MeTasuibl TIaBHBIX NOATPYHI», «M eTalibl MOOOYHBIX MOATP Y.

XuMHUSA U )KU3Hb.

Ponp xumuun B o0ecrieueHnr yCTOMYMBOTO pa3BUTHs dyenoBeuecTBa. [lonsarue
O HayyHbIX METOJaxX MO3HAHHS W METOJOJIOTMM HAy4YHOIO HCCIEIOBAHMS.
HayuHnble npuHUUIIBI OpraHu3aluyu XUMUYECKOro Tpou3BocTBa. [IpombllieHHbIE
CHOCOOBI TOJTYYEHUSI BaXXKHEHIITUX BEIIECTB (HA MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEpHOM KHCIOTHI, MeTaHoJa). [IpoMbIlieHHbIe CIOCOOBI MOTYUYeHHS] METANIOB U
CIuIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYKAKOIIEH Cpellbl U €ro IMOCIEICTBHUS.
Ponp xumuu B o0ecrieueHrnn SHEePreTuuecKoi 0€30MacHOCTH.
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XumMusi U 300poBbe 4yenoBeka. JlekapcTtBeHHble cpeacrBa. lIpasuia
VCIIOJIb30BAHMS JIEKAPCTBEHHBIX MPenapaToB. Pojap XMMuM B pa3BUTUU MEIUIUHBL.

XvMHMs THUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKU. Ponb Xxumun B
o0OecrieyeHNH MUIIEeBON 0€30MacCHOCTH.

Kocmernueckue u mapdromepnsie cpeactBa. beitoBas xumusa. Ilpasuia
0€30MMacHOT0 HKCMOJb30BaHUS TPENapaToB OBITOBOM XHMHUU B TIOBCEIHEBHOMU
KU3ZHHU.

XUMUSL B CTPOUTEIBCTBE: BaXKHEWIIINE CTPOUTEIbHbIE MaTepUabl (LIEMEHT,
OeToH).

XuMusl B CeNTbCKOM X03siicTBe. OpraHu4ecKrue U MUHEpaAbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKU, CTEKJIO, KepaMHKa.
Marepuaisl 15 351eKTpoHUKH. HanoTexHomornu.

Pacuérnble 3anaun.

Pacu€rpl: Maccel BemiecTBa Wi 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIIECTB UMEET NpHUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakiuu, €clii OJHO M3 BEUIECTB JAaHO B BHJIE PacTBOpa C OMNpeIeIEHHOU
MacCOBOM JOJIEM PacCTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM W MOJISIPHOM
KOHIICHTPALIMM BEIIECTBA B PAcTBOPE, JOJM BBIXOAA MPOAYKTa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHBIE CBSI3U.

Peanuzanuss  MEXNOpeIMETHBIX  CBSI3eM MpPU  U3YYEHHH  OOmIe
HEOpraHM4yeckoil xumMuu B 11 Kjacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
0oOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK U MOHITHHI, MIPUHATHIX B OTAEIbHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTecTBEHHO-HAYyYHbIC TTOHATHS: SIBICHUE, HaAYyYHbIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJU3, CHUHTE3, KiacCU(UKaIus, MepuoIuIYHOCTh, HAOII0IEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETb, MOJCIUPOBAHUE.

@usnka: Marepusi, MHKPOMHUp, MAaKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHD,
BEIIECTBO, TeJ0, O00BEM, arperaTHoe COCTOSIHME BEIEeCTBAa, HJICATbHBIN Ta3,
busnyuecKkre BEIIMYMHBI, €TUHUIIBI ©3MEPEHUsI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusM, sKocucrema, ouochepa, MeTabOIU3M, MAKPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YIIIEBO/Ibl, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BEMIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadust: MuHepanbl, TOpHBIE MOPOJIbI, TOJIE3HbIE UCKOMaeMbIe, TOTUIUBO,

PECYPCHL.
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TexHonorus:: XMMHU4YECKass IMPOMBILIJICHHOCTb, METAJUIYPIHUsl, CTPOUTEIbHBIC
MAaTEpUAIIbI, CEJIbCKOXO3UCTBEHHOE MPOU3BOJACTBO, IMHUILEBAs MPOMBIIIIEHHOCTD,
dbapmarieBTHYECKas IIPOMBIILILJICHHOCTb, IIPOU3BOACTBO KOCMETUYECKHUX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEpUATOB, JJIEKTPOHHAs
ITPOMBIIIJICHHOCTh, HAHOTEXHOJIOTUH.
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IUDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 XMW
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIHEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

B COOTBETCTBHM C CHCTEMHO-IEATEIIBHOCTHBIM TMOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTa «XUMHUS» HAa YPOBHE CPEIHErO
obmero o00pa3oBaHUs BBIJCICHBI CICAYIOIIME COCTABIISIONINE: OCO3HAHHE
0OyJaromMUMHUC POCCUUCKONW TPaKJAaHCKOW HWIEHTHYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOONPEAECIICHUIO; HATMYNE MOTUBAIIUHA K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOmMXCS PYKOBOJACTBOBATHCS
NPUHATBIMA B OOIECTBE TIpaBUJIaMH W HOPMaMU TIOBEACHUS;, HaJIU4He
MIPaBOCO3HAHMS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKW3HCHHBIC TIaHBI.

JInuHOCTHBIE pPE3yJabTaThl OCBOCHMUSI TpeAMeTa «XUMHUS» OTPaXaroT
c(hOpMUPOBAHHOCTh OIBITA ITO3HABATEJILHOM M TIPAKTUYECKOHW JICSITCIBHOCTH
0o0ydJaromuxcs B Mpolecce pean3alui 00pa3oBaTeIbHON 1eITEIbHOCTH.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHMS IMpeamera «XUMUS» OTPAKAOT
c(hOpMHUPOBAHHOCTh OIBITA ITO3HABATEIILHOM M TIPAKTUYECKOW JIESITSIBHOCTH
00ydJaromuxcs B MPOIECCE peaau3alii o0pa3oBaTeIbHOM ACSITEIbHOCTH, B TOM
YHUCJIe B YACTH:

1) rpaxaaHCKOro BOCIIUTAHUSA .

OCO3HaHUS O0YYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAKEHHUS K 3aKOHY U MPABOMOPSIKY;

MPEJCTABJICHUS O COLMAIbHBIX HOPMaxX M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTHUBE;

FOTOBHOCTA K COBMECTHOM TBOPYECKOW JEITEIBHOCTH TIPU CO3/1aHUU
y4eOHBIX ITPOEKTOB, PEIICHUH YUYEOHBIX M IO3HABATEIBHBIX 3aJ1ay, BBHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTH TOHMMaTh W TPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIM3e Pa3INYHBIX BUJOB YUeOHOU e TEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS :

IIECHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY K HAYYHOMY HACJIECIUIO
OTEYECTBEHHON XUMMUH;

YB@XEHHUS K IPOIECCY TBOPUYECTBA B 00JAaCTH TEOPHH WU IPAKTHUYECKOTO
MPUJIIOKEHUSI XUMHHU, OCO3HAHMSI TOTO, YTO JaHHbIE HAYKH €CThb pPE3yJbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPONMOTJIMBBIX  SKCIEPUMEHTAIBHBIX  ITOHCKOB,
MIOCTOSIHHOTO TPYy/a YYEHBIX U TPAKTHUKOB;
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MHTEpeca W TO3HABATEJIbHBIX MOTHBOB B IMOJYYEHHU U TMOCIEIYIOIIEM
aHa3e WHGOPMAIUU O TEPEAOBBIX JOCTIKCHHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH,

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHMUS, ITUYECKOIO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMUUYECKUMU SBIICHUSIMU,
U NIPUHUMAaTh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIEC
HOPMBI U 1ICHHOCTH;

TFOTOBHOCTH OIIEHHWBATh CBOE MOBEJICHHE M TMOCTYNKH CBOMX TOBApHUIIEH C
MO3UIIMA HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHMS MOCIEICTBUM
MOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPbI 310POBbSI:

MOHMMAHMS IIEHHOCTEeH 370poBOro W Oe3omacHOTO o00pa3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOMrofieHusl TpaBmil 0€30MacHOTO OOpallleHuss C BeElIecTBaMU B OBITY,
MOBCEHEBHOM KU3HU, B TPYJIOBOM JESITEIbHOCTH;

MOHMMAHMS IIEHHOCTH TIPaBWJ HWHIWBHAYAJIBHOTO U  KOJUIGKTUBHOIO
0€301acHOTO MOBEICHUS B CUTYAITUAX, YTPOXKAIOIIUX 3JI0POBbIO U KU3HH JIFOJICH;

OCO3HAHUS TOCICACTBUN M HENMPHUATHS BPEAHBIX MPHUBBIUEK (YIOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUS );

S) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEI0BATEIbCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM HW JAPYIMX BHJAX
NEeSTeTbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTUE€ B PEIICHUU MPAKTUYECKUX 3aaad
COIMATHFHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IKOJIbI);

HWHTEpeca K MPaKTUYECKOMY HU3YUECHHIO PO ECCHil pa3IudHOro Pojia, B TOM
YKCJIC Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yjbTaraM TPYI0BOH AeATeIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBUIAYAIBHONH TPACKTOPUH
oOpaszoBaHus, Oyaymied mpodeccud M pealn3aluyd COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rN4ecKOro BOCIIMTAHHUS:

HKOJIOTUYECKHU 11e71eCO00Pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMJI¢;

MOHUMAHMS TJ00ATBHOTO XapakTepa HKOJOTHUUYECKHUX TpoOJIeM, BIHSHUS
PKOHOMMYECKHX ITPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COIMATIBLHOM CPe/Ibl;

20



OCO3HAaHUA HEOOXOJMMOCTH WCIOJIb30BAaHUS JIOCTM)KEHUN XUMUU  JUIs
pELIEeHUs BOPOCOB PAalMOHAIIBHOTO ITPUPOAOTIOIB30BAHMUS;

AKTUBHOTO HENPUSATUS JICMCTBUI, MPUHOCAIIMX BpPEH  OKPYKaKOIIEH
IPUPOIAHON Cpe/ie, YMEHHUS MPOTHO3MPOBATH HEOIArONMPHUATHBIE KOJIOTHUECKHE
MOCJIE/ICTBUS IPEANPUHUMAEMBIX JIEHCTBUI U IPEeAOTBpAaIllaTh UX;

HaJIU4Msl PA3BUTOIO SKOJIOTMYECKOTO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa JESITENBHOCTH AKOJIOTHYECKOMN HaIlPaBJICHHOCTH, yYMEHUs
PYKOBOJICTBOBATbCS MMHU B I[O3HABATEJIbHOM, KOMMYHUKATUBHOU M COLIMAIBHOU
PAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HJICOJIOTHUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAYKH 1 OOIIIECTBEHHOM MPaKTHKU;

NOHUMAaHUSl Crenu@UKd XUMUUM KaKk HayKH, OCO3HaHMS €€ pPOJu B
(GbopMHUpPOBAaHUHN PAIMOHAIILHOTO HAYyYHOTO MBIIUJICHHUS, CO3JaHUU LEJIOCTHOTO
IPEJICTAaBICHUSI 00 OKPYKAIOIIEM MHUpE KaKk O €IMHCTBE MPUPOJbI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHUH TPOoOJIeM COXpaHEHHUs
MPUPOJITHOTO PABHOBECHS;

yOexxaE€HHOCTY B 0COOOM 3HAYMMOCTH XUMHUU JJIi  COBPEMEHHOM
UMBWIN3ALMA: B €€ TYMAaHMCTUYECKOW HANpPaBI€EHHOCTH W BaXXHOW pOJIA B
CO3JIaHMM HOBOW 0a3bl MaTepUATbHOM KYyJIbTYpPbI, B PEUICHUU TI0OATbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBON M DKOJIOTHYECKONW 0€30MacCHOCTU, B PA3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCJIOBUM YCIIEIIHOTO TPYJIa U 9KOJIOTUYECKH KOM(MOPTHON KU3HU KAXKJIOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOAO0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HCHOJIb30BATh
MoJIydaeMble 3HAHUS ISl aHAlIM3a U OOBSICHEHHMSI SIBJICHUIN OKPYXAIOIIEro Myupa u
MIPOUCXOIAIIUX B HEM U3MEHEHHM, YMEHUS JielaTh 000CHOBAaHHBIC 3aKJIFOYCHHS Ha
OCHOBE Hay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C I€JbI0 TOJy4EHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUA IS
pelieHus MpooOJieM B pealbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpECa K MO3HAHUIO, UCCIIEN0BATENbCKON IEATEIIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNpPEphIBHOMY OOpa3OBaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUM 1O XHUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJla B pa3iMuHbIX cepax nmpodeccuoHampHOM
NEeSATENbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl MO0 XHUMHHU Ha YPOBHE
cpenHero o0iero o0pa3oBaHus BKIIOYAOT:

3HAYUMBbIE  JUIS (GopMHpOBaHUS  MHPOBO33PEHHUS  O0yYaKOIIMXCA
MEXIUCIUIIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYUYHbIC MOHATHS, OTPAKAIOUIUE
LEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEHU(UKY METOAOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPIUs, SIBICHHE,
IPOLIECC, CUCTEMA, Hay4YHbIM (DAKT, TPUHIIUI, TUIIOTE3d, 3AKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEI0OBaHNE, HAOIIOEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTUe);

YHHUBEpCAJIbHbIE ydyeOHbIE NEHCTBUA (IMO3HABATEIbHbIE, KOMMYHUKATUBHBIE,
pEryJIATUBHBIE), o0ecIeunBaroIIe (dopmupoBaHue (G yHKIIMOHATHHON
TPaMOTHOCTH U COLIMATBHONW KOMIIETECHIIMU 00 yYaroIInXcs;

CIOCOOHOCTH oOy4arommxcs UCI0JIb30BaTh OCBOEHHbIE
MEXIUCUUIIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHUBEpPCAIbHBIE Yy4e€OHBIE
JEUCTBHS B ITIO3HABATEIBHOM U COLMATILHOM ITPAKTHKE.

MeranpeMeTHbIE PE3YNbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
yueOHBIMM  TIO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJIATHUBHBIMU
JEACTBUSAMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JIeHCTBHS

1) 6a30BbI€e JIOTHYeCKHE AeHCTBUSA :

CaMOCTOATENBHO  (OPMYIHUPOBATh M aKTyaJu3UpoBaTh  IpoOeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNIATh UEIU JEATCIIbHOCTH, 3a7aBas MHapaMeTpbl W KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTh PE3YJbTATHI ACSITEIBHOCTH C IMOCTABICHHBIMU LETSAMU;

WCIIOJIb30BaTh IIPU OCBOEHWU 3HAHWU NPUEMBI JIOTMUECKOTO MBIIIJICHHUS:
BBIJICTISAITh XAPAKTEPHbIC MPU3HAKU MOHSTUM M YCTaHABIMBATh UX B3aUMOCBSA3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATUSA SISl OOBSICHEHHUS OT/ICIbHBIX (DAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHMS W KPUTEPUH I KiIacCU(UKAIUM BEIIECTB U
XUMHUYECKUX PEAKIINIA;

YCTaHaBJIMBATh MPUUYMHHO-CICACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTUYECKHE PpaCCYKICHUsI (MHIYKTHBHBIC, JIEIYKTHBHBIE, 10
aQHAJIOTHU ), BBISBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpPUBAEMbBIX
SBJICHUSX, (POPMYITUPOBATH BBIBOJIBI M 3aKIIOUCHUSI;
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MIPUMEHSITh B IMPOIECCE MO3HAHUS HUCIIOJIB3yEMbIE B XUMHH CHUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATH MOJICIBHBIE MPECTABICHHUS — XMMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHCHHE XHUMHYCCKOM
peakIuu — TPU PEIICHUU Yy4eOHBIX ITO3HABATEIbHBIX M IPAKTUYECKHX 3a]ad,
IPUMEHSTh Ha3BaHHBIEC MOJICTLHBIC TIPEJCTABICHHS JIJIs BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCAEN0BATEIbCKHE TeHCTBHS:

BJIQJICTh OCHOBAaMH METOJ0OB HAYYHOTO IMO3HAHMSI BEIIECTB W XUMHUUYECKHX
peaKIuu;

dhopMyIUpPOBATh LEJIH U 3a7a4u U CCIeI0BaHUS, UCII0JIH30BaTh ITOCTABICHHBIC
U CaMOCTOSTENIHHO C(OPMYIUPOBAHHBIC BOIPOCHI B KadeCTBE HHCTPYMEHTa
MO3HAHKUS W OCHOBBI JJIsI (POPMHPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHHI;

BJIAJCTh HABBIKAMH CaMOCTOSITEJILHOTO IIJIAHUPOBAHMS M IMPOBEACHUS
YUCHUYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOJ0gaTh 3a XOJI0M
mporecca, CaMOCTOSITENBHO IPOTHO3HPOBATh €ro pe3ynbTaT, (OPMYIHPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIIECIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICTIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM UCCIIENOBATEIbCKOM W MPOEKTHOU
JESATEIbHOCTH, TMPOSBIATh CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB peIICHUsS NPaKTUYSCKUX 3a7ad, NPUMEHCHHIO Pa3IMYHBIX
METO/IOB ITO3HAHMS.

3) pa6ora c undgopmanueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX HMCTOYHHUKAX HHPOpMaIruu (HAy4HO-
MONyJisIipHas JUTepaTypa XHUMHUYECKOTO COAEp)KaHWs, CIPaBOYHBIC ITOCOOMS,
pecypcbl MIHTEpHETA), aHATM3UPOBATh MH(POPMAIMIO PA3TUYHBIX BUIOB B (HOpPM
MIpeACTaBICHUS, KPUTHYECKHU OIICHUBATH ed JIOCTOBEPHOCTH u
HEIIPOTHBOPEUNBOCTD;

bopMyIUpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOJBI MPH IOUCKE H
oTbope wuHpOpPMAIMKU, HEOOXOAUMON JIS BBIMOJHEHUS Y4EOHBIX 3ajad
onpeIeIEHHOTO TUIIA,;

MpuoOpeTaTh OIBIT HCIOIB30BaHUS HWH(POPMAITMOHHO-KOMMYHHUKATH BHBIX
TEXHOJIOTHI ¥ Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSTEIBPHO  BBIOMpaTh  ONTUMAIBHYH  (QopMy  mpencTaBiIeHUs
uHdopMaIu (CXemMbl, rpa@uKu, JTUarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KauecTBE CpelAcTBa Ipu padoTe C
XUMHYECKOW uHOpManMe: TPUMEHSITh MEXKNpeaMeTHbie (du3udeckue u
MaTeMaTU4eCKHe) 3HAaKH U CUMBOJIBI, PopMyIibl, aO0OpeBUaTypbl, HOMEHKIIATYPY;
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HCITIOJIB30BATb 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAITIAAHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HEﬁCTBHH:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI B X0JI€ TUAIOTA /WK
JIMCKYCCHH, BBICKA3bIBAaTh U7IeH, (POPMYITUPOBATH CBOU MPEIIOKCHHUS
OTHOCUTEJILHO BBINIOJIHEHUS TP EIJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMCH PE3yIbTaTOB I03HABATEILHON EATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH IIPH BBITTOJTHCHUU
XUMHUYECKOTO SKCIIEPHUMCHTA, MPAKTUYECKON pabOThl MO HCCIICIOBAHHIO CBOMCTB
U3y4aeMbIX BCILECTB, peaiM3allii y4eOHOro MPOCKTa, U (DOPMYIHUPOBATH BBHIBO/IbI
10 pe3yJbTaTaM MPOBEIEHHBIX HCCIICIOBAHUM MyTEM COIJIACOBAHHUS TO3UIMHA B
X0J1e 00CYKJIeHUSI 1 OOMEHA MHECHUSIMU.

PeI‘yJIﬂTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITEILHO TUIAHUPOBATh M OCYHIECTBISITH CBOIO I103HABATENbHYIO
NEeSTeNIbHOCTh, Ompenensiss e€ IenMu M 33Jadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeAJiaraéMblil  ajJTOpUTM JEHUCTBUM TIpH
BBITIOJIHEHUM Y4YE€OHBIX M HCCIIENOBATEIbCKUX 3a/iay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCOO0 WX pelieHus C y4€TOM TMOJIYy4YEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSX;

OCYILECTBIISATh CaMOKOHTPOJIb JESITEIbHOCTH Ha OCHOBE CamMoOaHaau3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MTPOTPaMMBbI IO XUMUU Ha YrIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOuiero o0pa3oBaHUsl BKIIOYAIOT cCrelupUUecKue
JUIsl yaeOHOTo IpeAMeTa «XMMHUsI» HaydHbl€ 3HAHHSI, YMEHUS U CIIOCOOBI 1eMCTBUI
110 OCBOCHHIO, MHTEPIPETALMK U NPEOOpa30BaHUIO 3HAHWUM, BHUJIbI JEATEIbHOCTH
[0 TOJIyYEHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUA B PA3IUYHBIX y4EOHBIX
CUTYyalUAX, & TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX ¢ XuMuen. B
OporpaMMe IO XHMHHM MPEIMETHbIE pPe3yiabTaThl MPEACTABIEHb IO TOAAM
U3YYEHHUS.

10 KIIACC
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[lpenmerHnbie pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHS
OTPaXKAIOT:

c(OpMHUPOBAHHOCTH TMPEACTABICHUNA: O MECTE€ M 3HAYECHUH OPTaHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK U €€ pPOJii B OOECIEYCHHH YCTONYHBOTO
Pa3BUTHSI YEJIOBEYECTBA B PEIICHUH MPOOJIEM SKOJIOTUYECKOU, SHEPTeTUYECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHUH MEAUIIMHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB,
HOBBIX UCTOYHUKOB SHEPTHUH, B obecrieueHUn palMOHAIBHOTO
IPUPOOIIONIH30BaHUsA, B (HOPMUPOBAHUM MHUPOBO33PEHUS] M OOIIEH KYIbTYpHI
YelloBeKa, a TaKXKe OJKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOHOMN CPEIIE;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHMM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIME MTOHATUS — XUMHUECKUHN JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonoyka aroma, S-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXKJIEHHOE
COCTOSIHMSI aToMa, TuOpUAM3aIMs AaTOMHBIX OpOuTanei, HOH, MOJeKyJa,
BaJICHTHOCTD, AJIEKTPOOTPHUIIATEIbHOCTD, CTEIIEHbh OKHUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKeNeT, (PyHKITMOHATbHAS
rpymmna, pajukKai, CTPpYKTypHblie ¢opMyiabl (pa3BEPHYTHIEC, COKpaIlEHHBIE,
CKEJTICTHBIC), M30MEpUs CTPYKTYpHass MU TPOCTpAHCTBEHHas (reoMeTpuueckas,
ONTHYECKAsI), H30MEPbI, TOMOJIOTUYECKUH psZl, TOMOJOTH, YIJIEBOJOPOIbI,
KHUCIIOPOJ- U a30TCOJEpIKAIME OPTaHUYECKHUE COCIUHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYIIIPHBIE COCIUHEHUS; TEOPHH, 3aKOHBI
(mepuonuueckuii 3akoH J[. WM. MennaeneeBa, Teopusi CTPOCHUS OpPTraHUYECKUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TPEBpAIlleHUs] DSHEPrUU TMpU XUMHUYECKHUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHM $I3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JISKAIIUE B OCHOBE
MOHUMAaHUSl IPUYMHHOCTU U CUCTEMHOCTH XMMMUYECKUX SIBIICHUU; MPEJCTABICHUS
0 MEXaHU3MaX XHMMHYECKHX pPEaKIuh, TePMOJAMHAMHYECKMX W KHUHETUYECKUX
3aKOHOMEPHOCTSIX X MPOTEKAHUsI, O B3AUMHOM BIIUSIHUHM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYJIaX (MHAYKTUBHBIA U Me30MepHBIN 3¢ dexThl, opueHTanTsl | u Il poma);
(dakToNOrMYecKkue CBEIEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH M Oe30macHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeSTeIbHOCTH ~ 4YelloBeKa, OONIMX  HAay4HbIX  MPUHLUNAX  XUMHUYECKOTO
IPOU3BOJICTBA (HA TPUMEPE MTPOU3BOJICTBA METAHOJIA, TepepaboTKu HeTH );

c(OpMHUPOBAHHOCTh YMEHUIA: BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSITHM,
YCTaHABJIMBATHUX B3aUMOCBSI3b, HCIOJIB30BATh COOTBETCTBYIOIIUE TMOHATUS TPHU
OMHMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHEHUN;

c(OpMHUPOBAHHOCTH YMEHUM:
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UCIOJIb30BaTh XUMHUYECKYIO CUMBOJIHMKY JUJISl COCTaBIEHUS MOJICKYISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAEHHBIX M CKETETHBIX) (POPMYII OPTaHUIECKUX
BEIIIECTB;

COCTaBIISITh YPABHEHMSI XUMUYECKHX PEAKIMNA M PACKPHIBATh MX CYIIHOCTH:
OKHCIUTEbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIUH  TMOCPEJCTBOM  COCTABIICHUS
DJIEKTPOHHOTO OajaHca HJTUX pEaklMii, peakiuid HOHHOTO oOMeHa NyTEéM
COCTAaBJICHUS X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUN;

W3TOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJISl MILTIOCTPAINH
UX XMMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUH: YCTAaHaBIMBATh MPUHAUICKHOCTh W3Yy4YEHHBIX
OPraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHUIO K OMNPEACIEHHOMY
KJIACCy/TpyINie COENWHEHUW, JaBaTh WM Ha3BaHUS 10 CHCTEMaTHYECKOU
Homenkiarype (IJUPAC) u npuBOIUTh TPUBHAIbHBIC Ha3BAaHMS I OTACIbHBIX
NIPEJCTaBUTEIICH OPTraHMYECKUX BEIISCTB (ITHJICH, AlleTUJICH, TOJYOJ, TIHIICPHH,
ATUJICHTJIUKOIIb, (PeHon, dopMaibaerui, areTalbJIeruja, aleToH, MypaBbHUHAS
KHCIIOTa, YKCYCHAsI KUCJIO0Ta, CTEAPUHOBAsI, OJICMHOBAsI, MAIbMUTUHOBAS KUCIIOTHI,
TJIUIWH, aJlaHuH, MajibTo3a, GPyKTO3a, aHWIUH, JUBUHUJ, U3OMPEH, XJIOPOIPEH,
CTHPOJI U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHHsI OMNPENCNIATh BUJ XUMHUYECKOM CBS3M B
OpPraHWYECKUX COCAMHEHUSAX (KOBAICHTHAs W WOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

COPMHUPOBAHHOCTh YMCHHS TIPUMEHSTH IIOJIOKEHUSI TEOPUH CTPOCHHSI
opranndeckux BemiecTB A. M. BytnepoBa mist OObSICHEHHS 3aBUCUMOCTH CBOHCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

cOpMUPOBAaHHOCTh ~ yYMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
dbusznueckre W XUMUYECKHME CBONCTBA TUIMUYHBIX TMPEACTABUTEICH pa3IMUHbIX
KJIACCOB OPTaHWYECKUX BEIECTB: AIKAHOB, [IMKJIOAIKAHOB, AJIKCHOB, aJKaNCHOB,
AIKUHOB, AapOMATHYECKUX YIJIEBOJOPOJOB, CIHPTOB, aIbJETUIOB, KETOHOB,
KapOOHOBBIX KHCIJIOT, MPOCTHIX U CIIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUHN U
aAMHHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJOB (MOHO-, JW- W IOJIACAXapHUIOB),
WILTIOCTPUPOBATh ~ T€HETHYECKYI0  CBS3b  MEXKAY HHMH  YpaBHECHUSMHU
COOTBETCTBYIOIINX XHMHUYECKHX PpEAKIMHA C WMCHOJb30BaHUEM CTPYKTYPHBIX
dopmyu;

COPMUPOBAHHOCTh YMEHHS TIOATBEPKIATh Ha KOHKPETHBIX MpPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CITIOCOOHOCTH OPraHUYECKUX COCIMHEHUN OT
KPaTHOCTH U THTIA KOBAJICHTHOW CBSA3M (G- ¥ TT-CBSI31), B3AUMHOTO BIIUSHUS aTOMOB
Y TPYIII aTOMOB B MOJICKyJIaX;
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c(OpMHUPOBAHHOCTH YMEHUSI XapaKTepU30BaTh UCTOYHUKH YTIEBOIOPOIHOTO
CeIpbsi  (HedTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI e€ro ImnepepaboTKH U
MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB TTepepabOTKu;

c(OpMHUPOBAHHOCTH BJIAJCHUS CHUCTEMOW 3HAHUW O €CTECTBEHHO-HAaYYHBIX
METOJIaX TMO3HAHMS — HAOIIOJIEHUU, U3MEPEHUH, MOJCIUPOBAHNHU, IKCIIEPUMEHTE
(peabHOM U MBICIEHHOM) U YMEHUS MPUMEHSATh 3TU 3HAHUS,

c(OpMHUPOBAHHOCTH YMEHUSI PUMEHITHOCHOBHBIE OTIEPAIlUU MBICIUTEIBHON
NESTENIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 000O0IIeHHE, CHUCTEMaTU3aIHIo,
BBISIBIICHHE NMPUYMHHO-CIEACTBEHHBIX CBS3€W — JJIs1 U3YUYEHHUSI CBOWMCTB BEUIECTB U
XAMHUYECKUX PEaKIUM;

c(OpMHUPOBAHHOCTh YMEHUM: BBISIBIISITH B3aMMOCBSI3b XUMUUYECKUX 3HAHUN C
MNOHATUSIMU W TIPEACTABIEHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0osiee OCO3HAHHOTO TOHHMMAHMSI CYHIHOCTH MAaTEpUAIbHOTO €IWHCTBA MUpAa,
UCIOJIb30BaTh CHUCTEMHBIE 3HAHUS MO OPTaHMYECKOM XUMHH Ji OOBSICHEHUS U
MIPOTHO3UPOBAHMUS SIBJICHU, UM EIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

C(OPMHUPOBAHHOCTh ~YMEHHUMU: TMPOBOJUTH PACUETHl MO XUMHYECKUM
dbopMynaM ¥ ypaBHEHUSIM XMMHUYECKUX PEAKIMI C MCIOJIb30BaHUEM (U3HUECKUX
BeMMUMH (Macca, 00BEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Pacy€Thl MO HAXOKICHUIO XUMUYECKOMN
dbopMyIbl BelecTBa MO HM3BECTHBIM MAaCCOBBIM [IOJIIM XHUMHUYECKUX 3JIEMEHTOB,
MPOYKTaM CropaHusl, INIOTHOCTHU Ta3000pa3HBIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAIU3UPOBATHh U OIIEHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTU  MOCIEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHON JEATEIbHOCTH 4YEJIOBEKAa, CBSA3aHHOW ¢ TmepepaboTKoi
BELIECTB, UCIOJIb30BAThIIONYUEHHbIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PELICHUI
npo0JieM B CUTYallUAX, CBI3aHHBIX C XUMHUEH;

c(OpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITEILHO IUTAHUPOBATH U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIyYEHUE W U3YYEHUE CBOMCTB OpPraHUYEeCKHUX
BEIIECTB, KAUECTBEHHBIE PEAKIMU YIJIEBOJOPOJAOB PAa3JUYHBIX KJIACCOB U
KHUCIIOPOJACOAEPKAINX OPraHMYECKUX BEUIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX
3ala4 0 pACHO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJCHUEM TPABUI
Oe30macHOro oOpallleHHds C BellecTBaMu M J1a0OpaTOpHBIM 000PYIOBaHHEM,
dbopMynupoBaTh 1I€NIb UCCIEIOBaHUS, TMPEJCTaBIATh B paznuyHoi Gdopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX TOCTOBEPHOCTH;

c(OpMHUPOBAHHOCTH YMEHUH:

coOofaTh MpaBujia dKOJIOTHUYECKH 1EJIeCO00pa3HOTO MOBEEHUsI B ObITY U
TPYAOBOW AESTEILHOCTU B LIENSAX COXPAHEHUS CBOETO 3J0POBbS, OKpYKaroLlen
MPUPOJIHOM CpEbl U JOCTUKEHHUS €€ YCTOMYMBOTO Pa3BUTHS;
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OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JIEMCTBUSI HA JKUBBIE OPTAHU3MBbI
ONpEeIEIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAas cMblica nokazarens [1/1K;

aHAJIM3UPOBATH 11€71€CO00PA3HOCTh MPUMEHEHUS] OPraHUYECKUX BEIIECTB B
MIPOMBIIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOIICHHS PUCK-TIOJb3a;

c(OpMHUPOBAHHOCTh yMEHMM: OCYIIECTBIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MH(MOPMAIMHU B pa3IMYHBIX UCTOYHHUKAX (HaydyHas U yueOHO-Hay4dHas
JUTepaTypa, CpeacTBa maccoBor uHdopmanuu, MiHTepHeT u apyrue), KpuTUIECKU
aHAJIM3UPOBATh XMMHUUYECKYI0 HH(POPMAIINIO, TIepepadaThiBaTh €€ U HUCIOIb30BATh
B COOTBETCTBHH C MOCTaBICHHON y4eOHOM 3aadcii.

11 KIIACC

[lpenMerHbie pe3ynbTaThl OCBOGHMsSI Kypca «OOmmias W HeopraHuyeckas
XUMHSD OTPAXKAIOT:

c(OpMHUPOBAHHOCTh TMPEACTABICHUI: O MaTepUAIIbHOM €JIUHCTBE MUpa,
3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SBJIEHUN NPHUPOIBLI, O MECTE€ W 3HAUCHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK U €€ pPOJii B OOECHEYCHHH YCTONYHBOTO
pa3BUTHSI, B PEIICHUU NPOOJIEM HKOJIOTHYECKOW, SHEPTeTHUYECKOW M IMHUIIEBOU
0€30MMacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTepUaioB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUECHHWU DPAIMOHAIBLHOTO MPUPOIOINOJIb30BAHUS, B
GbopMHpPOBaHUN MHPOBO33pEHUST U OOIIEH KyJAbTypbl YeENOBEeKa, a Takke
HKOJIOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN

cpene;
BJIQJICHUEC  CHCTEMOW  XUMHUYCCKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATaIONIe TOHATHS — XHUMHUYCCKHH DJJEMEHT, aroM, SApO aroMma,

U30TOIIbI, DJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIC OpOHTAIH, OCHOBHOE U
BO30OYXK/IEHHOE COCTOSHUS aToma, THOpUIW3alds aTOMHBIX OpOMTaned, HOH,
MOJICKYJ 4, BaJEHTHOCTb, OJICKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIIECHUS,
XUMHUYECKasi CBsA3b (KOBaJCHTHAs, WOHHAs, MeETaJlInyecKas, BOJOpOIHAs),
KPUCTALINYECKAsd PEIIETKA, XHUMHUYECKAs PEAKIUs, pPacTBOP, JJIECKTPOJIHTHI,
HEIJICKTPOJIUTHI, DJICKTPOIUTHUUYECKAs] JUCCOLMAIMS, CTENEeHb IUCCOIMAalUu,
BOJIOPOJHBIN TIOKa3aTeNlb, OKHCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM 3(PdeKT
XUMHUYECKOW pEaKINH, CKOPOCTh XUMHUYECKOW peaKlui, XUMHUUECKOE PaBHOBECHE;
TEOPUH U 3aKOHBI (TEOpHUS JJICKTPOJUTUUECKON TUCCOIMALINU, TMEePUOINYECKUM
3akoH /.M. MenaeneeBa, 3aKkOH COXpaHEHHUSI MACChl BEMIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUSI PHEPTUU TIPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUU S3BIK
XUMHWH, MHPOBO33PEHUECKUE 3HAHUA, JIeKAllME B OCHOBE IOHHUMAaHUSA
NPUYUHHOCTH W CHUCTEMHOCTM  XUMHUYECKHUX  SIBJICHMH;  COBpPEMEHHBIEC
MPEJCTABICHUS O CTPOCHUHM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIDHOM H
HaJIMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHU3Max XHUMHUYECKHUX
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peaKkuuii, TEPMOJAMHAMHUYECKMX W KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUsA, 0 XMMHYECKOM PABHOBECHM, PACTBOPAX U JUCHEPCHBIX CHUCTEMAX;
(dakToNOrM4YecCKrue CBEJIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH W Oe30macHOM
UCTOJIb30BAaHUH BAXKHEUIIINX HEOPTaHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
NEITENIbHOCTA ~ YeJIOBeKa, OOIUMX  HAYYHBIX  TMPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMHUPOBAHHOCTh YMEHMUIA: BBISBIATh XapaKTEPHbIC MPHU3HAKU TOHSTHIM,
YCTaHaBJIMBATh MX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUS IPU
OINMCAaHUU HEOPTraHWYECKHUX BELIECTB U UX IIPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHUS HCIIOJIb30BATh XUMUYECKYIO CHUMBOJIHUKY s
cocraBiieHUss (GOpMYIT  BEHMIECTB M  ypPaBHEHUW XHUMHUYECKUX  PEaKIUH,
cucrematndeckyro HoMeHkinarypy (IJUPAC) u TpuBHaibHbIe Ha3BaHUS OTIEIbHBIX
BEIIECTB;

c(OpMHUPOBAHHOCTH YMEHUS ONPEACISATh BAIGHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHEHUSIX, BUJ XMMHYECKOWU CBA3U (KOBaJCHTHAS,
WOHHAsl, METaJUIMYecKasi, BOJOPOJHAsA), THUIN KPUCTAUIMYECKOW PEImETKU
KOHKPETHOTO BEILIECTBA,

c(OpMHUPOBAHHOCTh YMEHHSI OOBSICHITH 3aBUCUMOCTH CBOMCTB BEIECTB OT
BUJ]Aa XMMHUYECKOW CBA3M M THUIMA KPUCTAUIMYECKOW peméTku, OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHuUsI KOBAJICHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh ~ yYMEHMH:  KJIACCU(PUIIMPOBATh:  HEOPTraHUYECKUE
BEIIECTBA M0 UX COCTABY, XUMUUYECKNE PEAKIUU 10 PA3JIMYHBIM MPU3HAKAM (YHCITY
U COCTaBy pEarupyroniux BEIIECTB, TEIUIOBOMY 3(h(eKTy peakunu, U3MEHEHHUIO
CTETICHEW OKHCIEHHUSI DJIEMEHTOB, OOpPaTMMOCTH, Y4YacTHUIO Karaju3aropa W
JPYTHE); CAMOCTOSATENbHO BBIOMpATh OCHOBAHUS U KPUTEPUHU I KiIacCU(UKAIIUU
M3y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIUN;

c(OpMHUPOBAHHOCTH YMEHHUS PACKPBIBATH CMBICI MEPUOJUUECKOrO 3akoHa /.
W. MenpeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c(OPMHUPOBAHHOCTh YMEHHUI: XapaKTepu30BaThb JIIEKTPOHHOE CTPOCHHUE
aTOMOB M HOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—4YETBEPTOTO IEPUOIOB
[lepuonnueckoin  cucremsl  J.MI.  MenneneeBa,  uCHOJNB3ys  IOHATUA
(QHEPTeTUYCCKHE YPOBHU», «OHEPreTUYCCKHE MOIAYPOBHH», «S-, P-, O-aTOMHBIC
opOuTan», «OCHOBHOE M BO30YXKIEHHOE HHEPreTUUYECKUE COCTOSHHS aToMay;
O0O0BSICHATH3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKHUX JJIEMEHTOB U UX
COCIMHEHUM 1o TniepuojgaM u rpynmnam llepuonmueckou cucremsl . .
MeHieneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX DJIEKTPOHHBIX 000JIOYEK;
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c(OpMHUPOBAHHOCTh ~ YMEHHUH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKUE  CBOWCTBA  BEIIECTB  pa3JIMYHBIX  KJIacCOB,  IOJTBEPKIATh
CYILLIECTBOBAHUE TE€HETHYECKOU CBSI3M MEXKJY HEOPraHMYECKMMH BELIECTBAMHU C
IIOMOILIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMHUPOBAHHOCTh ~YMEHMSI  PACKpbIBaTh CYHIHOCTh: OKHUCIHUTEIHHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIUNA MOCPEJACTBOM COCTABIICHUS JJIEKTPOHHOTO OanaHca
ITUX PEeaKIMil; peakiuii MOHHOr0 OOMEHa MyTEM COCTABJICHHS WX TIOJHBIX H
COKpPALIEHHBIX  MOHHBIX  YpPaBHEHUM;  pEaKUMM  TUAPOIU3a;  Peakuuiu
KOMILIEKCO0OpazoBaHus (Ha MpuUMepe TUAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

C(OPMUPOBAHHOCTh yYMEHHSI OOBSICHITH 3aKOHOMEPHOCTH IMPOTEKAHUS
XUMHUYECKUX pEaKIUi C y4ETOM KX IHEPreTHUYECKHUX XAPAKTEPHUCTHUK, XapakTep
U3MEHEHUS CKOPOCTHM XUMHMUYECKON pPEaKIMu B 3aBUCHUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaKKe XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEIIHMX Bo3zaecTBuid (mpunnun Jle [larense);

c(OpMHUPOBAHHOCTH yYMEHHUS XapaKTEpPHU30BaTh XUMUYECKHUE PEaAKIIUH,
JIeKAIlME B OCHOBE MMPOMBIIUIEHHOTO TOJYYEHHUS] CEPHOM KHUCIOTHI, aMMHakKa,
oOle Hay4yHble TMPUHIMUIBI XUMHYECKHUX TPOU3BOJCTB; I€JIECO00Pa3HOCTD
MPUMEHEHUS] HEOPTraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLIEHUS PUCK-TI0Ib3a;

c(OpMHUPOBAHHOCTH BIIAJICHUSI CHUCTEMOM 3HAHUN O METOJaX Hay4YHOTO
MO3HAHUSI SBICHUW TIPUPOJIbI — HAOIIOJIeHue, W3MEpeHue, MOJCTUPOBaHUE,
IKCIIEPUMEHT (peaJbHbIN U MBICJICHHBIN), UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS IPUMEHATh 3TH 3HAHUS MPU SKCIIEPUMEHTAIHBHOM HUCCIIETOBAHUM BEIIECTB
U s OOBSICHEHUS XMMHYECKHX SIBIIGHUH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOU IEATENbHOCTH YEIOBEKA U B IOBCEAHEBHOM JKU3HU;

c(OpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHHUM C
MNOHATUSMU W TPEACTABIECHUSAMU JIPYTUX €CTECTBEHHO-HAYUYHBIX IMPEAMETOB IS
0os1e€ 0CO3HAHHOTO MOHUMaHUsI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTH YMEHHUS TMPOBOJUTH PACYETHI: C HCIOJIb30BAaHUEM
MOHSATUN «MaccoBas JOJIA BEIIECTBA B PACTBOPE» U «MOJISIpHAsT KOHUEHTPAaLUs»;
Macchl BelllecTBa WM 00bEMa ra3a Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB; TEIUIOBOTO 3¢ dekTa
peakiuy; 3HA4YE€HHs BOJOPOJHOTO IOKAa3aTelid PacTBOPOB KHCIOT M IIEJIOYER C
U3BECTHOM CTENEHBbIO TUCCOIMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEaKUUHU, €CIM OJIHO M3 MCXOIHBIX BEIIECTB JAaHO B BUJIE pacTBOpa C
OTpeNeNIEHHON MacCOBOM JI0JIe PacTBOPEHHOTO BEIECTBA WJIM JIaHO B M30BITKE
(MMeeT TMpUMeEcH); IOJHM BbIXOJA NPOJAYKTa peakiuu; OOBEMHBIX OTHOIICHHM
ra3oB;
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c(OpMHUPOBAHHOCTh YMEHUI: CAMOCTOSITETFHO IJIAHUPOBATh M TPOBOIUTH
XUMUYECKUH  JKCIEpUMEHT  (MpOBEIEHHWE  peakIMii  MOHHOTO  OOMeHa,
MOJITBEPKACHUE KAaYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BEIECTB, OMPECICHIE
CpeIbl PacTBOPOB BEIIECTB C TOMOIIBIO WHAMKATOPOB, HW3YUYCHHE BIUSHUS
pa3snuUYHBIX  (AKTOPOB HAa  CKOPOCTh XUMHUYECKOW pEaKIuu, peIIeHue
OKCIIEPUMEHTAIbHBIX 3amady 1o Temam «Metamuiby u  «Hemeramis») ¢
cOOIIO/ICHNEM TpaBuil O€30MacHOT0 OOpaIlleHUsl ¢ BEIIeCTBAMHU U J1a00paTOPHBIM
obopynoBanueMm, (HopMyaupoBaTh I1€b  HCCIENOBaHUSA, TMPEIACTaBIAThH B
paznu4HON (opMe pe3ylbTaThl IKCIEPUMEHTA, AHAIM3UPOBATH M OLIEHUBATHUX
JIOCTOBEPHOCTH;

c(opMHUPOBAHHOCTH YMEHMI: COOJIIOIATh MPaBUIIA MOJIb30BAHUS XUMUYECKON
nocyiol u jJabopaTopHBIM 000pyJOBaHHMEM, OOpalleHHs C BelIeCTBaMU B
COOTBETCTBUU C HWHCTPYKIHMSAMH II0 BBITIOJHEHHUIO JAOOPATOPHBIX XUMHUUYECKHUX
OTIBITOB, SKOJIOTHYECKH IIEJIeCOO0pa3HOro IOBEACHHS B OBITY W TPYAOBOHU
JESITENIbHOCTH B LIENIAX COXPAHEHMsI CBOETO 3J0POBbS, OKPYKAIOMICH MPUPOIHON
Cpensl U JOCTIKEHHUS €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABATH OMACHOCTH
TOKCUYECKOTO JICHCTBUSI HA >KUBBIE OPTAHWU3MBI OMpPEIENEHHBIX HEOPTAHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazatens [TK;

c(OpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKOW MH(POpMAIMKU B pa3IMYHBIX HCTOYHUKAX (HaydHas ¥ yueOHO-HaydHas
JUTepaTypa, CpeacTBa MaccoBor uHbopmaruu, MHTepHeT u apyrue), KpuTUIECKU
aHATM3UPOBATBXUMHUYECKYIO MH(pOpMaIIUIO, TiepepadaTeiBaTheé W MCIOJIH30BaThB
COOTBETCTBHUU C IMOCTABJICHHON yueOHOM 3a/1auei.
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TEMATHUYECKOE ITNTAHUPOBAHUE
10 KIIACC

KonnyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3jie/ioB U TeM (uudgposbIe)
Kontpoasbhbie | IlpakTHuyeckue
n/n NPOrpamMMbIl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paspnen 1.Teopetnueckune 0CHOBBI OPraHU4eCKOil XUMHUH
[Ipenmer oprannueckor xumMun. Teopus
1.1 c ; OiHI/ISI op TaHUYECKUX COe I/IHGHI/IIE'I) A.M 8 bubmmorexa [IOK
' P P A o https://m.edsoo.ru/7f41837c
Bbytneposa
Htoro mno pazneny 8
Paznen 2.YrueBoaopoanbl
51 [IpenenbHbIe YII€BOIOPOIBI — AJIKAHBI, 5 bubnmnoreka IIOK
' [UKJIOAJTKAHBI https://m.edsoo.ru/7f41837c
59 HenpenenpHbie yrieBo0opoabl: aIKEHBI, 14 1 bubmuorexa HOK
' aJIKaVICHbI, aJIKHHbI https://m.edso0.ru/7f41837c
bubmmorexa IIOK
2.3 Apomatudeckue yriaeBoJ0pOab! (apeHbI 8
P Y AOpOLbI (aperiti) https://m.edsoo0.ru/7f41837c
24 [TpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB U UX 4 bubnmnoreka [JOK
’ nepepaboTKa https://m.edso0.ru/7f41837¢c
bubnmmorexa LIOK
2.5 ["anoreHnpon3BoAHbBIE YIIIEBOIOPOIOB 4 1
P A y AOPOA https://m.edso0.ru/7f41837c
Hroro mo pazneny 35
Pa3zgen 3.Kucaopoacoaep:xkaniue opranu4eckue coeIMHeHus
3.1 Crnuptsl. GeHon 11 1 bubmuoreka [JOK
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Kap6OHI/IJ'ILHLIe COCANHCHUA. aJIbACTUbI 1

3.2 keToHbl. KapO6oHoBbIe KHCIIOTHI. Cl10XKHBIE 21 bubsmorexa TIOK
https://m.edsoo.ru/7f41837c¢
a¢upsl. Kupbl
bu6mmorexa LIOK
3.3 Yy 9
[IEBOA https://m.edsoo.ru/7f41837c¢
Htoro no pazneny 41
Paznen 4.A30Tconepkanue OpraHndecKue coeInHeHm st
4.1 AMuHbBL. AMUHOKHUCIIOTEL. benku 12 bubmmorexa TIOK
https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 12
Pa3zges S.BbIcOKOMOJIEKYJ/ISIPHbIE COeIMHEHUS
bubmmorexa IIOK
5.1 B 5
BICOKOMOJICKYJISIPHBIE COCTMHEHUS httos=//m.edso0.ru/7f41837¢
Htoro mo pazneny 6
IIpomerxyTouHas aTTecTanus 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KIIACC

KognuecTBO 94acoB DJIEeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TEM nudpoBLIe
Ne i/m P Kontpoabubie | TlpakTnueckue (mupp )
NporpamMmal Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1.TeopeTnueckue 0OCHOBBI XUMHH
Crpoenue atoma. [lepuonuueckuii 3aKoH
P pHoA bu6mmoreka LIOK
1.1 u [lepuoanueckas cucTeMa XMMHUYECKUX 9
https://m.edso0.ru/7f41837c¢
anemenToB JI. 1. MeHeneera
12 Ctpoenue Bemectsa. MHOTOOOpasue 11 1 bubmoreka [IOK
' BEIIECTB https://m.edso0.ru/7f41837c
1.3 XVWMHUUYECKHE PeaKIuu 19 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41837c
Htoro no pazneny 39
Pa3zges 2.Heopranuueckass XuMust
bubmunorexa LIOK
2.1 H 31 1 3
CMETalIbL https://m.edsoo.ru/7f41837c¢
2.2 MeTtamist 23 1 2 bubmorexa HOK
https://m.edso0.ru/7f41837c¢
Hroro no pazneny 54
Pa3gen 3.XumMus u ;KU3HL
31 MeTtoapl NO3HAHUSA B XUMHUU. XUMHUS U 8 Bbubnunorexa LIOK
' AKU3Hb https://m.edso0.ru/7f41837c
Htoro mno pazneny 9
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HpOMC)KYTO‘IHaSI aTTecTranusd

OBIIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YAEHUKA

* Xumus, 10 kimacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [po3nos
A.A., Jlynun B.B.; nox penakiueit Jlynuna B.B., O61mecTBo ¢ orpaHuyeHHOM
0TBeTCTBEHHOCTHIO «/[PODAy; Akmmonepnoe o0miecTBo «3marenscTBO
«IIpocBenieHue»

» Xumus, 11 xnacc/ Epemun B.B., Ky3emenko H.E., /Ipo3nos A.A., Jlynun
B.B.; non penakuueii Jlynuna B.B., OGmiecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «JIPOD A»; AxkiimoHepHoe o01mecTBo «M3matenbcTBo
«IIpocsemenne»

METOINUYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Meronnueckue nocodus k yueoOnuky Xumus 10-11 knacc, aBtopsl Epemun
B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3noB A.A., JIlynun B.B.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET
https://urok.apkpro.ru/

bubnuoreka nudppoBoro 06pa3zoBaTEIbLHOTO KOHTEHTA
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