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HOACHUTEJBHAA 3AIINCKA

PabGouas mporpamMma Mo XMMHUHM Ha ypOBHE CPEIHET0 O0IIero oopa3zoBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepamnny», TpeOOBaHMA K pe3yIbTaTaM OCBOCHUS
benepanbHOI o0pa3oBaTeIbHON pOrpaMMbl CpeaHero o01ero
oo6pazoBanusi(POIl COO), npeacraBieHHbIXx B DenepaibHOM TroOCyaapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzaunusx Poccuiickoit
denepanuu, peaTu3yIOMNUX OCHOBHBIE 00pa3oBaTeIbHBICE MPOTPaMMBI, U
OCHOBHBIX TMOJNOKeHUN «CTparernn pa3BuTus BocnuTaHuss B Poccuiickon
®enepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue I[lpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMusT Ha YPOBHE YIUIYOJIEHHOTO H3yYEHHS 3aHUMAaeT BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3zoBanusi yuamuxcs 10-11 xiaccos.
W3yyenue mpeamera, peaiddyeMoe B yCIOBUSX JU(PHEpeHIIMPOBAHHOIO,
npodUILHOTO OOy4YeHMS, TMPHU3BAaHO OOECIEeUnTh O00IIc00pa3oBaTEIbLHYI0 U
OOIIEKYJIbTYPHYIO TMOJTOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOJIUMYIO IS
afanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSIM KU3HU B COLIMYME, a TaKXKe st
IpOAOHKeHUS OOyYeHHs B OpTaHM3alMsIX MpodecCHOHAIBLHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS OJHOM U3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mno XumMuUM Ha3HAuYCHHE MpeaMeTa «XUMHS» TOIy4daeT
MOAPOOHYI0O  WHTEPNPETANMI0 B  COOTBETCTBUM C  OCHOBOMOJIATAIONTUMU
noyoxeHussMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENeH, COACpKaHUS,
pe3ynbTaToB OOydYeHHMsT M TpeOOBaHWN K YPOBHIO TOJITOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMNOJHSIEMbIE MPOrPaMMOMN MO
XUMUU (PYHKIIUH:

o HH(POPMAITMOHHO-METOIUYECKAS, peau3anus KOTOpoi oOecreuynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COJAEpKaHUHU, OOIIeH cTpareruu
00y4eHUs, BOCIIUTAHUS U PAa3BUTHUS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
U3y4aeMoOro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
ONpPE/ICJICHUE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
M3YUYEHUs] y4eOHOro maTepuana, KOJWYECTBEHHBIX U KauyeCTBEHHBIX €ro
XapaKTEPUCTHUK; TOJIXO0JI0B K (DOPMUPOBAHHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH O00pa3oBaTENbHBIX JIOCTHKEHUN OOyYarommxcs B
paMKax UWTOTOBOM arTecTtaliu B (OpME E€IUHOr0 TOCYAapCTBEHHOTO
HK3aMEHa MO XUMUH.

[Tporpamma aJist yriryOIEHHOTO U3YICHUS XHMUH:



e YCTAaHaBIMBAET MHBAPHMAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX Mpoduinell, npeaycMaTpuBacT
pacupenesieHne W CTPYKTYPUPOBAaHME €ro IO KJaccaM, OCHOBHBIM
coJlepKaTeIbHBIM JIMHUASAM/pa3ienaM Kypca,

e JA€T NPUMEPHOE paclpelieeHue Yy4eOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUISI U3yYEHHUsI OTAEIBHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YYEHHUS y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIENeH U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOrPaMMBbI CpeaHero ob1ero o0pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKkKe C YYETOM OCHOBHBIX BHUJOB
yue0HO-II0O3HABATENbHBIX  JCHCTBUIM  00ydYaromierocss IO OCBOCHUIO
coZlepKaHUs IpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3ULMSAM B IMpOrpaMMme MO XHUMHH MPEIyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMs. 3a IpenelamMH YCTAHOBJIEHHOM MporpaMMoil 1O  XMMHHU
00s13aTeNIbHOM (MHBAapUAHTHON) COCTABIIAIOIIEH COAEpkKaHHs YYEOHOIro Nmpeamera
«XuMus» ocTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHBHON COCTaBIISIOIIECH,
KOTOpasi JAOJDKHA OMNPENEAThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOI'O
npodums o0yueHusl.

B coortBerctBUM ¢ KkOHuenTyaibHbiMU TonoxkeHusmMu DOI'OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro u yriayOJaEHHOro YpOBHEM B cCHCTEME
nuddepeHIMPOBaHHOTO OOyUYeHHsT Ha YpOBHE CpEAHEero o0mero oO0pa3oBaHHS
XUMHUS Ha YpOBHE YIUNIYOJIEHHOIO W3Y4YEHUsI HaNpaBleH Ha pealn3aluio
IPEEMCTBEHHOCTH C  IOCIEAYIOIIMM  3TallOM  IOJYYEHHs]  XHMHUYECKOIO
oOpa3oBaHMsi B paMKax M3yuy€HHUS CHEUUAIbHBIX €CTECTBEHHO-HAyUHbIX U
XMMHMUYECKUX JUCUUIUIMH B By3aX U OpraHU3alMsIX CPEIHEro NpoecCUOHaIbHOIO
oOpazoBanusi. B 9Toil cBs3M m3yueHHe mnpeamera «XHUMHSD OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HAa pacIIMpeHHe U  YIUIyOJIeHHe TEOPETUYECKON U
IPAKTUYECKON MOJATOTOBKH OOYyYarolIMXcCsl, BEIOPABIIMX ONPEEIEHHBIN NMPOopHIIb
00Oy4eHus1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIOLIETrO MOJIyUYEeHUsI XUMUYECKOTO
00pa3zoBaHMs B OpraHU3aUAX MPOPECCHOHATBHOTO oOpa3oBanus. Hapsimy ¢ atum,
B cBere TpeOoBaHuii PI'OC COO K MIaHUPYEMBIM PE3YJIbTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEbHON MPOrpaMMbl  CpeaHEro o00IIero oOpa3oBaHUs
U3ydeHUEe IpeaMera «XUMHsS» OPUEHTUPOBAHO TAKXKE HA pelIeHue 3aaad



BOCIIMTAHUSA U COLMAIBHOIO PAa3BUTHUS OOyyaromuxcs, Ha (GOpMHpPOBAHUE Yy HMX
OOLIEHHTEIUIEKTYaIbHBIX YMEHHMH, YMEHHUI palMoHalIu3ali y4eOHOro Tpyla u
000OIIEHHBIX  CNMOCOOOB  JIEATENBHOCTH, HMEIOLUX  MEXAUCUUIIIIMHAPHBIH,
HAJMPEIMETHBIA XapaKTep.

CocTaBnsomMy npeaMeTa «XUMHUS» Ha YPOBHE YriyOJIEHHOTO M3y4EHHS
ABIISAIOTCA  YIUIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeznenennn noaxoaoB K 0TOOPY U CTPYKTYpHOU
OpraHu3allMM COJEPKAHHUS 3THX KYpCOB B IporpamMMe IO XHMHH 332 OCHOBY
npunatel nonoxkeHnss GI'OC COO o paznmuumsx 0a30BOro u yriayOIa&HHOTO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHWYeCKass XHMMHSI» COCTABJISIET COBOKYIHOCTb IIPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMETa. JTa CUCTEMA
3HAHMI MOJy4YaeT ONpeNeNEHHOE TEOPETUUYECKOE JOMOJHEHHE, IO3BOJISIOIIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOJIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs Ipeamera oOecredyeHa
BO3MOXKHOCTb 3HAUUTEJIIBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COCAMHEHMI HAa OCHOBE PACIIMPEHHS U YTIIyOJICHUS
IPEACTABICHU O CTPOEHUHM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSX
IIPOTEKaHUS PEAKLUMN, pACCMATPUBAEMBIX C TOUKH 3PEHMSI XUMHUYECKOW KUHETUKH
U TepMOAMHAMHUKH. HM3ydeHuwe mnepuommyeckoro 3akoHa u Ilepmonnueckon
CUCTEMbl  XMUMHYECKHUX  DJIEMEHTOB Oazupyercds  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX IMPEJCTABICHUSAX O CTPOEHUU aToMa. XUMHYECKasi CBS3b
OOBSCHSIETCS C TOYKU 3PEHUS YHEPTeTHUECKUX M3MEHEHUN Tpu e€ 00pa3oBaHUU U
paspylIeHNH, a TaKKe C TOYKH 3pEHHUs MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUIOB  peakuud  JOomojHseTcss  (GOopMHpOBaHHMEM  MpEACTaBICHUM 00
AIIEKTPOXUMHUYECKUX IpoIeccax U 3JEKTPOJIU3€E PACIIABOB U PACTBOPOB BEILECTB.
B kxypce opranmdeckoil XUMHU TPU PACCMOTPEHHM PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUM yaenseTcsi 0co00e BHUMaHKME BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX M MEXAHU3MaX pPEaKIUil.

Ocoboe 3HaueHWe UMEEeT TO, YTO Ha COJEpP)KAHUE KYpCOB XHMHHU
yIIyOIEHHOTO YPOBHS M3YUYESHHS TSl KJIACCOB OMpeneaEHHOro mpoduis (TIaBHBIM
o0pazoM Ha WX CTPYKTYpy H XapakTep JOMOJHEHUH K OOmmel cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE IpeaMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JJIs KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT UMETh 3JEMEHTH y4eOHOro Marepuana mo obmei xumuu. [lpu
U3y4YCHUU TIpEAMETa B JIAHHOM Cllydae akKIeHT OyJaeT cJelaH Ha OOIIHOCTH
METOJIOB TIO3HAHUS, OOITHOCTH 3aKOHOB M TEOPHUIl B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopus B (pU3MKE), 3aKOHbI COXPaHEHUS



Maccbl M DHEPIUH, 3aKOHBl TEPMOIMHAMHUKHM, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHHH BEILECTB U IPYroe.

B TO Xe BpeMs B COAEpKaHUM MpeaMeTa [UIsl KJIACCOB  XHMHKO-
ouonoruueckoro mpoduis OONbIIUI yOeNbHBIN Bec OyAeT MMETh OpraHuYecKas
xumusi. B 3TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTH At Oosee
OOCTOSITEILHOTO ~ PAacCCMOTPEHMsSI  XMMHYECKOM  OpraHu3aliyd  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYypHbIE€ KOMIIOHEHTBI, KaK JHMMHUIBI, OCNKH, YIJIEBOABI, HYKICHHOBBIC
KHCIIOTHI U apyrue. Ilpu 3ToM 3HaHHMS O cOCTaBe M CBOMCTBax NpeCTaBUTENEH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BELIECTB CIYXaT OCHOBOM MJIA H3Y4YEHUS
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, TUIEBAPEHUS.

B muane ¢QopmupoBaHUS OCHOB HAay4HOI'O MHMPOBO33PEHMS, OCBOCHMUS
oOIIeHaAYIHBIX METOOB MMO3HAHUS U OMbITA TPAKTHYECKOTO MPUMEHEHHUS HayYHbIX
3HAHMM HM3y4YeHHE NpeaMeTra «XHUMHs» Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISAIIMMHU B COCTaB
npeaMeTHbIX obsactelt «EcTecTBeHHO-HayuyHble NpeaMeTsl», «Martemaruka u
uHpopMaTuka» 1 «Pycckuil s13pIK U IUTEPATypar.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUsS» Ha YriayOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO W CpefHero obiiero obpazoBaHus (Ha 6a30BOM
YPOBHE), 3ajjauell epBOCTENEHHON 3HAYMMOCTH SIBISiETCSl (POPMHPOBAHUE OCHOB
HayKM XHMHUU Kak oOO0JacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, INPAKTUYECKOU
JEeATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbl. Pemienne
ITOM 3aJaud Ha YrayOJIEHHOM YypOBHE H3yUEHHUs IMpeaMeTa Mpeanoiaraet
pean3alnIo TAKUX LIEJIEH, KakK:

e (opMupOBaHME TPEACTABICHUI: O MaTepUAJIbHOM €JMHCTBE MHpAa,
3aKOHOMEPHOCTSX Y ITI03HABAEMOCTH SIBJICHUI MPHUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylleld poau B o0ecrnedyeHun
YCTOMYMBOIO  pPAa3BUTHS  YEJIOBEYECTBA: B  pEUIEHUMH  MpodJieM
HKOJIOTUYECKOM, SJHEPreTUYECKOM M MUIIEBON 0€30IacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
o0ecreyeHny PpalMoOHAIBHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEIOBEKA, a TAKKE 3KOJIOTMYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHOM CPENE;

e OCBOCHME CHCTEMBl 3HaHUM, JIEKalUX B OCHOBE XUMHUYECKOH
COCTaBJISOLLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUUM XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMH BEIIeCTBA Ha pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX PEaKLHi, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 001X
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y o0y4Jaromuxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMUYECKUX 3HAHUU I OOBSICHCHUS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOM XWUMUH, JJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHUEH, TPOTrHO3UPOBAHMUS,
aHaIKM3a U OICHKH C TO3UITNI YKOJIOTHIECKON 0€30MacHOCTH MOCISACTBUI
OBITOBOII M MPOW3BOJACTBEHHON JESITEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKAM  TPOW3BOACTBOM, HWCIIOJB30BAHHEM H  TepepabOTKOM
BEIIECTB;

e yriayOJieHHe TpeACTaBICHUWH O  Hay4YHbIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX Il TPUOOpPETEHUS YMEHH OpPHUEHTHPOBATHCS B MHpPE
BCIIECTB M OOBSICHCHUS XUMUYECKHX SIBJICHUH, WMCIOIIMX MECTO B
IPUPOJIE, B MPAKTUUECKOM 1EATETbHOCTH U TIOBCETHEBHOM KU3HH.

B mnmane peanuzanuu MepBOOYEPEIHBIX BOCIHUTATENIBHBIX W Pa3BUBAOIINX
GyHKUIMNA TETOCTHOM CHCTEMBl CPEJHEro oOIIero o0pa3oBaHUs MPH W3YYEHUU
npeaMeTa «XuUMHsS» Ha  yrayOJaE€HHOM  YpPOBHE OCOOYH0  aKTyaJlbHOCTH
IpUOOPETAIOT TAKKUE LETU U 3a7a4H, KaK:

e BOCINHUTAaHHE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBICHUW MPUPOIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HCCIICIOBAHUNA B XUMHH, (POpPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYCHHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO U  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOCHUS
00LIeY€eI0BEYECKUX LIECHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH oOywaromuxcsi, (HOpMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIJIOBUIO YCTIEITHOM MpOodeccHoHaIbHOM U 00IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opMupoBaHME YMEHHMII W HABBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUSA,
Pa3BUTHE IKOJOTHYECKOMN KYJIbTYphI, MPUOOPETEHNE ONBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTUYECKOMN JESATEIHHOCTH.

OO1ee 4ncia0 9acoB, MPEAYCMOTPEHHBIX JJIsl M3yYEHUS] XMMUU Ha yriyOJIeHHOM
YpOBHE cpemHero ooOmiero oopasoBanus, coctaBimsieTr 204 wacoB: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJETIO).



COJEPXAHME OBYUYEHUA
10 KVIACC

OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHHU.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XUMHUH, NPEACTABIEHHUE O
MHOT000pa3uy OPraHMYECKUX COEAMHEHUIA.

DNEeKTPOHHOE CTPOECHHUE aToMa YIJIEpoJa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMsI. BaJleHTHbIE BO3MOXXHOCTH aToma yrjiepoja. XUMHYECKas CBSI3b B
OPraHUYECKUX COEAMHEHUSX. Tumbl TrUOpUAM3aUU aTOMHBIX OpOUTasel
yraepoga. Mexann3mbl 00pa3oBaHMsI KOBAJICHTHOW CBsI3M (OOMEHHBIN M JOHOPHO-
aKUuenTopHbli). Tumbl mepeKkpbIBaHUS aTOMHBIX OpOUTalled, G- U T-CBS3H.
OnuHapHasi, qBOMHAs U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
opranuueckux BemiecTB. [loHsiTHE 0 cBOOOJHOM pajnukane, Hykiaeoduie u
aeKTpodue.

Teopuss crpoeHnst opraHudeckux coeanHenun A.M. DbyrtnepoBa wu
COBPEMEHHBIE ITPEACTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHHE TEOPUN CTPOCHUS
OpraHMYECKUX COEAMHEHHHA. MOJeKyaspHble M CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMYJBl pPa3NIUYHBIX BHAOB: pPa3BEPHYyTas, COKpalléHHas,
ckenerHass. M3omepus. Buabsl u30Mepun: CTPyKTypHas, HNPOCTPAHCTBEHHAs.
DnekTpoHHbIe 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUMN (MHAYKTHUBHBIN
¥ ME30MEpPHBIN 3P PEeKThI).

[TpencraBienne o kiaccupuKauuum opraHuyeckux BeuiecTB. Ilonstue o
(dyHKUHOHAIBHOU rpymnme. ['omoinorus. I'omonoruueckue psasl. CucremaTuieckas
HOMeHkIaTypa opranundeckux coeguHeHuit (IUPAC) u TpuBHManbHble Ha3BaHUSA
OTZEJBHBIX MIPEACTABUTENCH.

OcobeHHOCTH U KiIacCU(PUKALMS OpPraHUYECKUX peakuuid. OKUCIUTETBHO-
BOCCTAHOBUTENBHBIE PEAKLIMHA B OPTraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJBl M3Y4YEHHUS BEIIECTB W HMX IPEBPAILLCHHM:
O3HAaKOMJIEHME C OO0pa3laMH OpPraHMYECKUMX BEUIECTB W MaTepuajaMud Ha HX
OCHOBE, ONBITHl MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB IIPM HArpeBaHUU
(nnaBieHue, OOyIIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYJ
OPTraHUYECKUX BEILECTB.

YrieBoaopoasl.

Anxanpl. ['oMooruuecKkuil psl ankaHoB, o0mIas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJICKYJ alKaHOB, Sp -
ruOpuan3anmsi aTOMHBIX OopOuTanei yriaepoaa, c-cBsi3b. PU3NUYECKUE CBOWMCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKIMHM 3aMELICHUS, W30MEpPHU3aLNH,
JNETUIPUPOBaHMs, NUKIN3ALMY, IUPOJIN3a, KpEKUHTa, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILCHMS.

Haxoxnenue B mpupoe. CriocoObl moMydeHus: U MPUMEHEHNE aTKaHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u nu3zoMepus. OcoOeHHOCTH
CTPOCHUSI M XUMHYECKMX CBOMCTB MajblX (I[UKJIONpPOIAH, LUKIOOyTaH) H
OOBIUHBIX (LUKJIOTIEHTAH, IIUKJIOreKCaH) IMKI0aikaHoB. CrocoObl MOJIydYeHUs U
IIPUMEHEHHUE TUKIIOAJIKAHOB.

Ankensl. ['oMoloruaeckuii psii amkeHoB, obOmas (Gopmyiia, HOMEHKIATYpA.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AalKEHOB, Sp°-
ruOpuan3anusi aTOMHbBIX opOuTaneil yriepona, 6- U m-cBsi3U. CTPyKTypHas U
reomeTpuyeckas (UMc-TpaHc-) u3oMepus. Pusznueckue CBOWCTBA AJIIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKLMU IPUCOCAWHEHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMEpHU3alnu U okucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHBIE peaklMM Ha JBOMHYIO CBsI3b. CIIOCOOBI MOJMYyUYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganuvie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX  aueHoB, 1,2- w1, 4-mpucoenuuenne. Ilomumepusanus
CONpsKEHHBIX JUEHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIlEHOB.

Anxunbl. 'oMonorudeckuil psii alkuHOB, 001mas popMyiia, HOMEHKIATYpa U
MU30MeEpHs. DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuan3aIys aTOMHBIX opOuTanei yriaepoaa. dusnueckue CBONCTBA AITKHUHOB.
XWMHYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIMHEHHUS, JAUMEpHU3aUUuud U
TPUMEPU3ALINN, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBEHHBIE peakiiuu Ha TPOHYIO cBsi3b. CIIOCOOBI MOJTy4YEHUs
Y IPUMEHEHUE AJIKUHOB.

ApomaTHiecKkue YrieBoJOpOabl (apeHbl). ['OMOJIOrMUECKHil psl apeHOB,
oOmras Gopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJIeKyNbl OeH3osa. Puznueckue CBONCTBA AapeHOB. XUMHUYECKHE
cBOIicTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIMU 3aMeIlleHUsl B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaAUKAJIe, PEAKUWH NPUCOEAVUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBienrie 00 OPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIBLIE Ha MpUMEpPE aJKUIbHBIX PAIUKAIOB, KapOOKCUIBHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOIPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposna. CnocoObl MOIyYeHUS U
IIPUMEHEHUE aPOMATHYECKHUX YTIIEBOJIOPOJIOB.

[Mpuponnsiii ra3. Ilomytaeie HedTaHbIe Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamMeHHBIN yroias U npoAyKThl ero nepepadorku. Crnocodsl nepepadoTku HedTu:



MEPEroHKa, KPEKUHT (TEPMUYECKUH, KaTAIUTUYECKH), pU(DOPMUHT, TUPOIU3.
[TpomykThl nepepaboTku HEPTH, UX TPUMEHEHNE B IPOMBIIIJICHHOCTU U B OBITY.

['eHeTnyecKas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOAOPOIOB. Peakuuun
3aMEILECHUs] TaloreéHa Ha TUAPOKCOIPYIIy, HUTPOrPYyIIy, LIUAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJOreHIPOM3BOJHBIE BOJHOTO H CIHUPTOBOTO
pactBopa miénoyu. B3auMoaelcTBUE NUrajJoreHalKaHOB C MarHueM W IUHKOM.
[TonsiTue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
raJIOr€HNPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHHMKE M TIpPU CHUHTE3E
OpTraHUYECKUX BEUIECTB.

DKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUsI BELIECTB W MX MPEBPAILCHHI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJI€BOJOPOJIOB (PAaCTBOPUMOCTH), KAUYECTBEHHBIX
peaxiuii yrieBoJOpOA0B Pa3IMYHBIX KiaccoB (oOeciBeynBaHHEe OPOMHON WM
VMOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJECHCTBUE aleTUJIEHa C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTtBeHHOe OOHapyX eHUE
yriepoga YW BOAOPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYECHHE OTUJIEHA H
U3y4YeHUE €ro CBOMCTB, Oo3HaKoMJieHUE ¢ KoJulekuusamu «HedpTb» u «Yromby, ¢
oOpa3iaMu  TUTaCTMAcC, KaydyyKOB U DPE3UHBI, MOJEIHPOBAHUE MOJEKYII
YII€BOAOPOI0OB U TFaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucsopoacoaep:kamue opranHu4ecKue coelMHeHH.

[IpenenbHbie ogHOATOMHBIE CHUPTH. CTpoeHHE MOJIeKyad (Ha mpuUMepe
METaHoJIa W J3TaHoia). ['oMonormyeckuid psa, oOwmas ¢opmysna, H30Mepus,
HOMEHKJIaTypa ® Kimaccudukamms. Dusudeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOoaHBIE CBSI3M MEXIY MOJEKYJIAMH CIUPTOB.
XHUMUYECKHE CBOWCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTallid, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHWUYECKUMU W  HEOPraHUYECKHUMH  KHUCIIOTAMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIIUPTHL. J[€MCTBUE 3TaHOIAa U METAaHOJa
Ha opraHu3M uesnoBeka. CrmocoObl TOMY4YeHHS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsl, HOMEeHKIaTypa U u3omepus. OCOOEHHOCTH (PUUYECKUX U
XUMUYECKUX CBOMCTB.

MHoOroaroMHble CHOUPTHl — ATWICHIJIMKONb M TIHLEpUH. DPusnueckue u
XUMHUYECKHE CBOWMCTBA: PEaKLMU 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTAMH, KayeCTBEHHAs peaklHusi Ha MHOTOATOMHBIE
cnupTel. [IpencraBienre o MexaHU3Me peakluil HYyKJICO(UIHLHOTO 3aMEIEHUS.
HleiictBe Ha opranm3Mm dYenoBeka. CrmocoObl TONy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYJbl, B3aMMHOE BIUSHHUE THIPOKCOTPYIIBI H
oenzonbHOrO sAnpa. duszmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (eHona. KauecTBeHHble peakuuu Ha (eHosl. TOKCMYHOCTH (heHomna.
Crioco0b! osTyueHus: U npuMeHeHue gpenomna. PenondopmanpaeruaHas cMoIa.

KapOoHuibHbIE COETUHEHUS — bJIETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWIBHON Tpynmbl. ['OMOTIOTHYECKUE PSIABI ANbIETHI0B U KETOHOB, 00IIas
dbopmyna, uzomepuss U HomeHkiarypa. dusnueckue CBOICTBAa albACTHAOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  @IBJETUIOB M  KETOHOB:  PEaKkUHH
npucoeauHeHns. OKHUCIIEHHE albJeTru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
Croco0OsbI oTydeHus: ¥ MPUMEHEHHUE allbJIeTUIOB U KETOHOB.

OMHOOCHOBHBIE TIPEIEIbHBIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. MI30Mepus u HOMeHKarypa. @usndeckue CBOMCTBA
OJIHOOCHOBHBIX MpENEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuust >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOJOPOAHOrO paJMKaIa.
Oco0eHHOCTH CBOWMCTB MYypaBbMHOW KHUCHOTHL. [loHSTHE O TMPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT — CIOXKHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMICTB HENpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, TMJIPOKCUKApOOHOBBIX KHCHOT. IlpencraBurenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBAs, MaJbMUTHHOBAS, OJECHHOBASA, JUHO/IEBAS,
JIUHONEeH08as KUCIOTHI. CIIOCOOBI OMyYeHUsI U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble >¢upsl. ['omonoruueckuit psig, oOuiast Qgopmysa, HU30MepHUs U
HOMEHKJIaTypa. Dusnyeckne M XUMHUYECKHE CBOMCTBA: THJIPOJIM3 B KHCIOH H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, puU3ndecKue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCTION M menovHol cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COJEPIKAIINX OCTATKU
HEIPENENbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPOJE.

MBpIJ14 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6m1as xapakTepucTuKa yrieBoioB. Knaccudukaius yrieBoaoB (MOHO-, AU-
W ToJucaxapuibl). MoHocaxapuapl: TIIIOK03a, (pyKTO3a, rajgaktosa, pubosa,
ne3okcupn0o3a. dusznueckre CBOMCTBA W HaXOXKJEHUE B npupoae. POTOCUHTES.
XVAMHMYECKHE CBOMCTBA TJIFOKO3bI: PEAKIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
IpyMnI, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. lIpuMeHeHue TIIIOKO3bI, €€
3HAYECHUE B KU3HEAECATEIBHOCTH OpraHu3Ma. /[ncaxapuasl: caxaposa, MaiabTO3a U
JaKkTo3a. BoccTaHaBNMBAKOMIME U HEBOCCTAHABIMBAIOIIKE aucaxapuabl. ['uaponus
nucaxapuioB. Haxoxnenue B npupoze u npumeHeHue. [lonucaxapuasl: kpaxma,
ININKOTEH W 1eiunono3a. CTpoeHue MakpoMOJIEKyJl Kpaxmala, TIJIMKOTeHa H
LEJUTI003bl.  DPU3MYECKHE CBOMCTBA Kpaxmana M ULEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: T'MJIpOJiM3, KaueCTBEHHasl peakuus ¢ MOJO0M. XUMHUYECKUE
CBOICTBA IEIUTIONO3bI: THAPOIU3, MONydeHue 3(upoB meutrono3bl. [lonarue 06
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, alleTaTHBINA HIEIK).



DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aMMOJICUCTBHUE 3TAHOJA C HATPHUEM,
OKHUCJICHUE TUJIOBOTO CIUPTA B ajbJCTU]l HAa PAacKaJIEHHOW MEIHOUW MPOBOJIOKE,
OKHUCJIEHUE S3TUJIOBOTO CHUPTA AUXPOMATOM Kajusi (BO3MOYKHO HCIIOJIb30BAHHE
BUJICOMATEPHANIOB), KAueCTBEHHBIC pEaKIWU Ha albJIeruabl (C THAPOKCUAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaxkuus rauiepuHa ¢
ruapokcugom Mmeau(Il), xumuyeckue cBOWMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ ruapokcuaom menu(Il), BzanmoneiicTBue
Kpaxmala ¢ MOJOM, PEUICHHE IKCIEPUMEHTANIbHBIX 3a1a4 1o TemMaMm «ChupThel U
denonsn», «Kapbonossie kucnoTbl. ClioKHBIE YPHUPBD.

A3oTcoep:xaniue OpraHudeckue coeJuHeHms.

AMMHBI — OpraHMYecKue MPOM3BOJHBIE amMMuaka. Kiiaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYECKHE; TEPBUYHBIE, BTOPUYHBIC M TPETUIHBIC.
Ctpoenue Mmoinekyn, obmas (opmyna, U3oMepHsi, HOMEHKIaTypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alv(aTMueCKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKWINPOBAHUE, B3aWMOJICHCTBUE MEPBUYHBIX AMHHOB C A30THUCTOM KHCIOTOM.
Conu aNKuIaMMOHHS.

AHWIMH — TIPpEACTaBUTEhL aMUHOB apomaruueckoro psga. CrpoeHue
aHWIMHA. B3anMHOe BIMsiHUE TPYINT aTOMOB B MoJieKyse aHWIMHA. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHmIMHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4eHUs] ¥ TpuMeHeHue anmudartudeckux amuHoB. [loimydeHue aHuIMHA U3
HUTPOOEH3071a.

Awmunoxkucnotel. Homenknatypa u nusomepusi. OTaensHbie TPEACTaBUTENH 0~
AMUHOKHCIIOT:  TIHUIHMH, ajJaHuH. @DuU3uvecKre CBOWCTBA aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBAa AaMHHOKHCIOT KakK aM(pOTEpHBIX  OpPraHHUYECKHX
COCIMHEHHM, peakIusi TMOJIUKOHACHCAIMN, OOpa30BaHUE TMENTHIHONW CBS3U.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THUAPOJIA3 NENTHIOB.

benku kak mpupomHbie monmMepbl. [lepBuuHas, BTOpWYHAS W TpeTUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JCHATYypalus,
KaueCTBEHHbBIC PEaKIIUU Ha OCJIKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OCJIKOB B BOJE, JCHATyparus OEIKOB NMPU HArpeBaHWH, IIBETHBIC
peakuu Ha O€JKM, peHIeHHE SKCICPUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3oTconmepkaliMe — OpraHuueckue — coeauHeHus» U «Pacmo3naBaHue
OpPTraHUYECKUX COCTUHEHUID.

BbicokoMouIeKyJISIDHbIE COeIMHEHUS.

OCHOBHBIC TOHATHSI XMMHUU BBICOKOMOJICKYJIIPHBIX COSAMHEHHUI: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHHM —
MOJMMEPU3ALUS U TTOJIMKOHECHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIICH, TOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPUJT, TOJUCTUPOJ, MOJUMETHIMETAKPUIIAT, MOJUKApOOHATHI,
nonudTHIEHTepedTanar). YTunusanus u nepepaboTka IIacTuka.

DI1acTOMEpHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nna.

Bosiokna: HaTypasibHbI€ (XJIONOK, IEPCTh, MIENK), UICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTAaBCaH).

[Tonumepsnl CHEIUAIBHOTO Ha3HAYEHUS (Tedmon, KeBJIap,
AIIEKTPOIIPOBOIAIINE MTOJUMEPHI, OMOpa3iaraeMble OJIUMEpHI).

DKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE JKCIEPUMEHTAIbHbIX 3adad 1o Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOH.

Pacuérhble 3amaun.

Haxoxnenue wmoinekynasipHOo (OpMyJbl OpPraHUYECKOTO COEIUHEHUS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJICKYJIIPHON  (OPMYJIBI  OpPTraHWYECKOTO COCIWHEHHUS 10 Macce (00BEMYy)
MPOJYKTOB CrOpaHusi, MO KOJIMYECTBY BemlecTBa (Macce, 00BbEMY) MPOAYKTOB
peakiMy W/MIW HMCXOAHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYPHOU (HOpMyIibI
OPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB WJIM CHOCOOOB
MOJIYyYEHHUsI, OMpeeieHUEe JO0JM BbIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBS3H.

Peanu3zanns MeXnpeIMETHBIX CBA3€H MPU W3yUYCHUU OPTaHUYECKONW XMMUU B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaKk W TMOHSATUM, NPUHATHIX B OTHACJIBHBIX MpeaAMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHSATHUSA: SBJICHUE, HAYYHBIN (PaKT, runoresa,
TEeOpUsi, 3aKOH, aHalu3, CUHTE3, Kiaccuukauus, HaOIIOACHUE, HU3MEPEHUE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®dusuka: Marepus, aToM, OJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYIa,
DPHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHUS,
Macca.

buonorus: kmerka, opraHu3M, OJKOCHUCTeMa, Owocdepa, MeTabomm3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA M TeTepOTPOMHBIN THUM TUTAHHS, OpOXKEHHE,



dboToCHHTE3, HObIXaHWE, OCIKH, YIJICBOJbI, JKHUPBI, HYKICHHOBBIC KHCJIOTHI,
(hepMEHTHI.

["'eorpadus: moyie3HbIe HCKOITaeMbIe, TOILINBO.

TexXHOJIOTHS: THINEBbIC IMPOIYKThI, OCHOBBI PAIIMOHAIBHOIO IHUTAHMUS,
MOJOIIIME CPEJICTBA, MATEPUAITBI M3 UCKYCCTBEHHBIX U CHHTCTHYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siAep. XUMUUeCKU 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHCJIA. DHEPTETHUYECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kiaccupukamus XuMIIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsr). Pacmpenenenue SIEKTPOHOB MO ATOMHBIM  OPOWTANISIM.
DNEeKTpOHHBIE KOHPUTYpAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(UTYypaIlii HOHOB.
DIJIEKTPOOTPULIATENBLHOCT.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3pb NEPUOAMYECKOTO 3akoHA U llepmonnyeckoil CHCTEMBI
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEHM CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX 2JIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TmepuojaM. 3HAyYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBSI3b. BHIbI XUMHUYECKOW CBA3U: KOBAJEHTHAsl, HOHHA,
MeTayuinyeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. JHEPTHs U JNTMHA CBSI3U. [10ASIpHOCTD, HANIPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBsA3u. KpartHeie cBs3u. BonoponHas CBA3b.
MeXMONEKYIISIPHBIE B3aUMOICCTBUSI.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COCTMHEHUN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHMIX. COCTaB KOMIUIEKCHOIO MOHA!
KOMITJIEKCOOOpa3oBareb, JMTaHIbl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[ToHsTHE O KOOPAMHALIMOHHOU XUMHUH.

BemecrBa  MOJEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTpO€HMs.  Tumbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbix cucreMax. MctuaHable pacTBopsl. [IpencraBnenue o
KOJUIOMJHBIX pacTBopaX. CnocoObl BBIPAKEHUS KOHIEHTPAIMK PACTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalusi. HacelllleHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsi.



Krnaccudukainus 1 HOMEHKIaTypa HEOPraHWYECKUX BellecTB. TpuUBHAIbHbBIE
Ha3BaHM OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuysa XuMHUeCKUX peakiii B HEOPTaHUYECKOW M OpraHuYeCcKOn
XAMHUU. 3aKOH COXPAaHEHUs MAcChl BEILECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie d3QPEKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUW peakiinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsle peakuuu. Katanus n katanm3aTopsl.

O6paTuMble U HEOOpaTUMbIE peaklMu. XUMUYECKoe paBHOBecue. KoHncranta
XAMHUYECKOTO paBHOBecUA. DaKTOpbI, BIMUSIONIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECHUS: TeMIepaTypa, JaBJICHUE U KOHIIEHTPAlMU BEIIECTB, YYAaCTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuueckas aucconuanus. CuibHblE W CJIA0BIE  DJIEKTPOIMUTHI.
Crenenp aucconmanuu. Cpela BOIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpalbHAasd,
nienioyHasi. Bomopoausiii mokazatens (pH) pactBopa. I'maponu3s coneit. Peakuun
MOHHOTO OOMeEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKHUCIICHUS.
OkucnuTens M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUS.
Baxwueliiie OKUCIUTEIM U BOCCTAHOBUTENHW. MeTOJ 3JIEKTpPOHHOro OanaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUsI BELIECTB W MX MPEBPAILCHHI:
pa3lIoKEHNE MNEPOKCHMIA BOAOPOJAa B IPUCYTCTBHM KATAJIA3aTOPa, MOJEIH
KPUCTATMYECKHUX PEIIETOK, MPOBEACHUE pEeakluii HOHHOTO OOMEHa, OMpeIeJICHHIE
Cpelbl PacTBOPOB C MOMOIIBIO WHIMKATOPOB, M3YYCHUE BIMSHUS Pa3TUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemerauioB B Ilepmogmyeckod CuUCTEME  XUMHYECKUX
anemenToB J[.U. MenneneeBa u 0COOGHHOCTH CTPOEHHUS UX aTOMOB. Du3nyeckue
CBOMCTBAa HEMETAJJIOB. AJITOTPOIHUS HEMETAJJIOB (Ha MpUMeEpPe KUCIOPOJia, Cephl,
dbocdopa u yriaepona).

Bonopon. Ilonyuenue, ¢uzmyeckre M XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METaJUIAMA M  HEMETAJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuibl.
TonNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxaenuwe B mpupojie, crnocoObl MoJydeHus, (puanyeckue u
XUMHYECKHE CBOWCTBA. [ 'asoreHoBonopoasl. BaxkHenme KUCIOpOACOAEPKAIIME
COEMHEHUS TalIoreHoB. JlabopaTopHble W MPOMBIIIJICHHBIE CTIOCOOBI MOTyYEHUs
rajnoreHoB. [I[puMeHeHne raJloreHoB U NX COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYSHUS
kuciopoaa. OPU3NUYECKUEe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxaeHwme B TpHUPOAE, CIOCOOBI TMONy4YCHHUS, (U3HUECCKHE U
xumuueckue cBoiictBa. CepoBoaopond, cyiabduasl. Oxcua cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KUCIOTHI U uX coir. OCOOEHHOCTH CBOMCTB
CEepHOU KUCIIOTHL. [IpruMeHenue cepbl U €€ COeTMHEHNM.

Azor. Haxoxaenwme B mpupoe, CHocoObl TONydeHUs, (PU3NYECKUE W
XUMHUYECKHE CBOMCTBA. AMMHMaK, HUTpHUIbl. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHMUS.

®ocdop. Haxoxnenwe B mpupone, CrnocoObl MOTydeHUs, (U3HYECKUE U
xumudeckne cBoiictBa. Dochuasl u dochun. Oxcunmbl ¢ocdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
ynoOpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpojAe. AJUIOTPONHbIE  MOAU(PUKAIUU.
®duznyueckre W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(Il), oxcun yrinepona(IV), yrombHas kuciotra u e
conu. AKTHUBUPOBAHHBIN yroib, ancopoums. DymiepeHsl, rpadeH, YriiepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIUHEHHUN.

Kpemnwuii. Haxoxnenne B mpupojae, cmocoObl MOTydeHHs, (U3UYECKUE H
xumuueckue cBoiictBa. Okcua kpemuHusi(IV), kpemMHHEBas KHUCIIOTA, CUJIMKATHI.
[IpumeHneHne KpeMHus 1 ero coennHeHui. CTEeKI0, ero NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxxenne MetaiioB B [lepuognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS! AJIEKTPOHHBIX O000JOYEK aToMOB MeTayuioB. OOmue
¢u3nueckue cBoricTBa MeTauioB. llpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CniaBbl METaJIOB.

DNEeKTPOXUMHUYECKUN psAl  HanpsbkeHuil MertamuioB. OOmme  crnocoObl

MOy YCHHUS METaJJIOB: TUPOMETAILTYPI U, NUPOMETAILTYPT U,
anekTpomeTauryprusi. Ilonsatue o koppo3un MeTauioB. CHocoOBI 3alIMTHI OT
KOPPO3UH.

OOmass xapakrepuctuka MertamioB [A-rpynmnel [lepuonnueckoid cucTEMbI
XUMHMUYECKUX dJieMeHToB. Harpuili u kammii: mnomydyeHue, (Qu3MUEcKHe H
XUMUYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCIUHEHUM.

OOmas xapakrepuctuka metaioB IIA-rpynmer Ilepuonnueckoit cucteMbl
XUMHUYECKUX SJEMEHTOB. MarHuii W KajblUid: Tmody4yeHue, (U3MYecKue u
XMMHYECKME CBOWCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HMX COCIUHECHUM.
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHMIL: TTOTy4YeHue, PU3nyeckrue 1 XuMUYECKUE CBONCTBA, IPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro CcoeauHeHUH. AMQOTEepHbIE CBOMCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmast xapakTepucThuka MeTauioB 1o00o4HbIX mnoarpynn (b-rpymnm)
[Ieproan4eCcKOi CUCTEMBbI XUMUYECKUAX 3JIEMEHTOB.

du3znuecKkue U XMMUYECKHE CBOMCTBA XpOMA M €ro coeauHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl u auxpomaThl, UX
OKHCIUTEINbHBIE CBOMCTBA. [[oJlyueHne u MpuMEHEHUE XpoMma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHiia HU €ro COCIMHEHHM.
Baxwueiimme coenunenusi wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranar kanus, ero OKMCIUTENbHbIE CBOMCTBA.

du3znyecKkue U XUMHUYECKHE CBOWMCTBA jKelie3a M €ro coequHeHuil. OKCupbl,
rugapokcuansl u conu xene3a(ll) u xeneza(Ill). [Tonydyenue u npuMeHeHUe xKeneza
Y €T0 CILUIABOB.

dusnyeckre 1 XMUMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lomydyenue u
IIPUMEHEHUE MEU U €€ COCTMHCHUN.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA Y TUJIPOKCUIA LIMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [[puMeHeHne
[IAHKA U €r0 COEINHECHUM.

DKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUsI BELIECTB W MX MPEBPAILCHHI:
u3ydeHue oOpaslloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHusl B
KUCJIOPOJIE, M3YYCHHME KOJUIEKIMU «MeTamnbl W CIJIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIOJIB30BAHUE
BUJICOMATEPUAIIOB), B3aUMOJEHCTBUE IIMHKA W jKejie3a C PacTBOpPAMHU KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHbIE PEAKIIMM HAa HEOPTAHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBbl METaJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHUS M LHUHKA C
pacTBOpaMH KHUCJIOT W WIEJIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 33]a4 M0 TeMaM
«T"anorens», «Cepa u €€ coeauHeHUs», «A30T U (ochop U HX COCTUHEHUD,
«MeTaJbl TIaBHBIX TOATPYIID, «MeTamibl MOOOYHBIX TOATPYIIID.

XuMHSA U KU3Hb.

Ponp xumuu B obecrieueHnH YCTOMYMBOTO pa3BUTHs dyesioBeuecTBa. [loHsaTue
O HAy4YHBIX METOJAX IMIO3HAHUS W METOJOJOTHMM HAy4YHOTO WCCIIEIOBAHUS.
Hay4Hble npuHIMIBI OpraHu3alud XUMUYECKOT0 TPOou3BoIcTBA. [IpombliiiieHHbIE
CIOCOOBI MOJYYEHUs BAXKHEUIIIMX BEIIECTB (Ha MpUMepe MPOU3BOJCTBA AMMHAKa,
CEpHOM KHUCIOThI, MeTaHoa). [IpombIlieHHBIE CIOCOOBI MOMYUYEHUS] METAIIOB U
CIUIAaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYXKAIOLIECH CpeIbl M €ro IMOCIEICTBHUS.
Ponp xumum B oGecriedeHuN YJHEPTETHISCKON 0€30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeka. JlekapcTBeHHble cpencTtBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poib XUMUM B pa3BUTUH MEAULUHBI.



XUMHMS THIIKA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE 100aBku. Ponb xumMuu B
obecreueHn MUIIeBoi 0€30MacHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuina
0€30MacHOr0 MCMOJIB30BAaHUS TIPEMapaToB OBITOBOM XWMHUW B TOBCEAHEBHOU
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BAXKHEWIIIME CTPOUTEIbHBIE MaTepuUalbl (LIEMEHT,
0eToH).

XuMUs B CEIBCKOM X03siiicTBe. OpraHnyecKre U MUHEPATbHbBIE YOOPSHHUS.

CoBpeMEHHbBIE KOHCTPYKIIMOHHBIE MAaTe€pHuaibl, KPACKW, CTEKJIO, KepaMuKa.
Marepuains! aiis 35ekTpoHuKH. Hanorexnonoruu.

PacuéTthrble 3amaun.

Pacuértel: Macchl BemecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEII[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMH BEIIECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJHO U3
BEIIIECTB HMMEET IMpuUMecH, Macchl (00BEMA, KOJMYECTBA BEUIECTBA) MPOJYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pACTBOpA C OMNPEACIEHHOU
MAacCOBOM J0JIEM pPAcCTBOPEHHOIO BEUIECTBA, MACCOBOM JOJA U MOJIAPHOU
KOHIICHTPAIIMMA BENIECTBA B PACTBOpPE, MOJM BBIXOJA MNPOAYKTAa PEAKIHUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzamusi  MeXNpeIMETHBIX  CBsI3ed MpU  M3YYEHHH  OOIIe u
HEOPraHU4eCKOW XUMUM B 11 Kiacce OCyIIEeCTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
00X €CTEeCTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATHH, MPUHATHIX B OTIEITHHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHSATHUSA: SBJICHUE, HAYYHBIN (PaKT, runoresa,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCHU(pUKALMS, MEPUOIUIHOCTh, HAOIIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIUPOBAHHUE.

dusnka: Marepusi, MHUKPOMHpP, MaKpOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEWTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSIHHE BEIIECTBA, HUACANbHBIA Tra3,
bu3nUecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHu3M, dKOCUCTEMA, Onocdepa, MeTaboIu3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, JKUPHI, YTIECBObI, HYKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U TOTOK SHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHlI.

TexHoJorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPTUs, CTPOUTEIIbHBIC
MaTepHUalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAST MPOMBIIIJIEHHOCTD,
dbapmaneBTUUECKast IPOMBIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETUYECKUX



npermaparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUATIOB, JJICKTPOHHAA
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHNN
HA YT'JIYBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHWMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUS BBIACTCHBI CIEAYIONIUE COCTABISIONIME: OCO3HAHHE
00yJaronMMuCcs POCCUUCKONW TpakIaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaMOOIIPEACIICHUIO; HATUYME MOTUBALIUU K
00y4eHHI0; TOTOBHOCTb W CIHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBWJIaMH W HOPMaMH TIOBEICHUS, HAJIMYHC
IIPABOCO3HAHUS, IKOJOTHUICCKOM KYIbTYPBI; CIIOCOOHOCTh CTABHUTH LIEJH M CTPOUTH
KU3HEHHBIC TITAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPAKAOT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATCIILHOW W TPAKTUYECKON JESITCIBHOCTH
o0yJaromuxcst B Mpolecce peann3anuy 00pa3oBaTeIbHON AeSITENbHOCTH.

JIMYHOCTHBIE PpE3yNbTAaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPAKAOT
c(hOpMUPOBAHHOCTh ONBITA IMO3HABATEIILHOW W TMPAKTUYECKOM JESTEIHHOCTU
oOydJaronuxcsi B MpoIiecce peanu3anuy 00pa30BaTeIbLHON JCSITCIBHOCTH, B TOM
YHUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUSI 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YB)KCHHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEACTABIICHUSI O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXKITHIHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JAESITEIBbHOCTH TPU CO3JaHUU
y4EOHBIX TPOCKTOB, PEIICHUH YUYEOHBIX W TIO3HABATEIBHBIX 3aj1a4, BHITIOJTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TIPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3e PA3TUIHBIX BUIOB YICOHOU MeATEILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHONIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTE€YECTBECHHON XMMMHU;

YBOXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TCOPUU M TMPAKTUYECKOTO
MPWIOKEHUST XUMHWHW, OCO3HAHUS TOTO, YTO JaHHBIE HAyKd €CTh pPe3yJbTaT
JUTATEIIFHBIX ~ HAOJIOMICHUH, KPOMOTIUBBIX  JIKCIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSTHHOTO TpyJa YIEHBIX U TPAKTHKOB,;



WHTEpeca M TMO3HABaTEJIbHBIX MOTHMBOB B IMOJYYEHHUH U TOCIEIYIOIIEM
aHanu3e WHQOpPMaAIMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS,;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U TICHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIIECH C
MO3UIINHA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUA [EHHOCTEH 310poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust TpaBuil 0€30MacHOr0 OOpallleHHus C BEIIECTBAMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYOBOU 1€ATEILHOCTH;

MOHUMAHUS [IEHHOCTH TIPaBWJI WHAWBUAYAIBHOTO ¥  KOJUIGKTHBHOTO
0€301acHOT0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TOCJIEJCTBUN U HEMPUSATUS BPEIHBIX MPHUBBIUEK (yHmOTpeOIeHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

S) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSITEIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOW M  JPYrUX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIMPaBJIICHHOCTH (B paMKaX CBOETO KJlacca, MIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YYSHHIO MPOodecCHil pa3TuyHOTrO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN TI0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TPy/Aa U pe3ysibTaTaM TPYyAOBOU AEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
obOpasoBanms, Oymymeld mpodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

IKOJIOTUYECKU IEIeCO00Pa3HOTO0 OTHOILICHUS K TPHUPOJE KaK HCTOYHHUKY
CyILIECTBOBAHUS KU3HU HA 3EMIIE;

NOHMMAaHUA TJIO0AaTBbHOTO XapaKTepa HJKOJOTHYECKUX MPOOJIeM, BIMSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOTHON U COIUATBHOM CPebl;



OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTH)KEHUM XUMUHU Ui
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOI'O HENpUATHUS JEUCTBUM, NPUHOCALIMX BPEA  OKpYXKarolleu
IPUPOTHON cpefie, YMEHHsSI MPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTHUECKHE
IIOCJIEACTBUS IPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILATD HX;

HaJIMYus Pa3BUTOI0 3KOJIOTMYECKOTO MBILIJIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTUYECKOHN HAIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCS MMM B IIO3HABATEJIIBHOW, KOMMYHUKATHBHOM M COLMAIBHOU
IPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSATH HAECOJOTUU
xemohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUsA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAYKH 1 OOIIECTBEHHOW MPAKTHKH;

NOHMMAaHUA CHeNM(UKH XMMUU KaK HayKH, OCO3HaHHs e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHUU LIEIOCTHOTO
IpeJCTaBICHUs] 00 OKPYXaloIIeM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKa, B
NO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS COBPEMEHHOM
LIUBWIN3ALMU: B €€ TIyMaHUCTHUYECKOM HANPABICHHOCTH U BAXHOM pOJIM B
CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJbTYpbl, B PELICHUH TIJI0OATBHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUCCKOM,
MUIIEBON U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECICYCHUN
YCIIOBUM YCHEIIHOTO TPYJa U SKOJIOTHYECKH KOM(MDOPTHON MKU3HHU KaKIOTO WIECHA
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIn3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEeTro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHHUS J1eJaTh OOOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE HAay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJy4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XWMUYECKUE 3HAHUS IS
peteHust IpobsieM B peaTbHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K IO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

FOTOBHOCTH U  CIOCOOHOCTH K  HENpEphIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B pa3iIn4HbIX cdepax mpodeccrnoHaTbHOMI
NEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPAMMBI 110 XUMHH Ha ypOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HauyUMble A1 (OPMHUPOBAHHUS  MHPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAayYHbIE MOHSTHS, OTpa)Karoliue
LEJIOCTHOCTh HAy4YHOM KapTUHbl MHpa U CHEHU(PHUKY METOIOB MO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, YHEPTHs, SIBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIIEI0BaHNE, HAOIIOACHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYTHUE);

yYHHUBEpcaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJsiTUBHbBIC), o0ecreunBaroIye dbopmupoBaHue (GYHKIMOHATBHOM
TPAaMOTHOCTH M COITUATLHON KOMIIETEHITUN O0YJarOIIINXCS;
CIIOCOOHOCTH 00yJaromuxcs MCIIOJIb30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHbIC y4eOHBIC
JICUCTBYS B IO3HABATEIILHON U COLMAIILHOW MTPAKTHKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE yUeOHbIE JeiicCTBUSA

1) 0a3oBble JIOrHYeCKUE TeMCTBHUSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UpoOBaTh  MpoOsieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpPENCIIATh LENH ACATEIbHOCTH, 3a/laBasi HapamMeTpbl W KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTHU C ITOCTABICHHBIMU IEJISIMU;

UCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MNPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATHL MX B3aMMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JIJIsl OOBSICHEHUS OT/IENbHBIX (DaKTOB U
SIBIICHUI;

BEIOMpATh OCHOBAaHWUS W KPUTEPHHM I KIACCH(PUKAIMKM BEMICCTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY HU3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYyXICHUSI (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISBJISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B pPacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI M 3aKIFOUCHUS,

MPUMEHSTH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbBIE B XUMUU CUMBOJUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBLIBATH MOJICIILHBIE MIPE/ICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XUMH4Yeckas (opMyla, YpaBHEHHE XUMHUYECKOU



peakuuu — MpHU pElIeHUH YYEOHBIX IO3HABATENbHBIX M NPAKTHUUECKUX 3ajad,
IPUMEHATHh HAa3BaHHbBIE MOJEJIbHBIE MIPEICTABICHUS JJIsl BBISIBJICHUS XapaKTEPHbIX
IPU3HAKOB U3yYaeMBbIX BEUIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIa/IeTh OCHOBAaMH METOJOB HAYYHOTO TO3HAHMS BEIIECTB U XUMHUYECKUX
peaKLnii;

(GopMyIMpoBaTh LIEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJa/IeTh HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOJATh 3a XOJOM
mpolecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €r0 pe3ynbTar, (OopMyIUpOBATH
0000111eHUS ¥ BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHMUS,
COCTaBJISATh OOOCHOBAaHHBIM OTUET O MPOJEIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NEeSTEIIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJIOB pEIICHUS TNPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METO/IOB TTO3HAHUS.

3) paGora ¢ nHpopmanueii:

OPUEHTHPOBAThCS B PA3IMYHbIX MCTOYHHMKAX HHpopManuu (Hay4dHO-
NOMyJSIpHAsl JUTepaTypa XHUMHUYECKOTO COJACp)KaHMS, CIPaBOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHanu3npoBaTh MHDOPMALMIO Pa3IWYHBIX BUAOB U (Hopm
PECTaBICHNUA, KPUTHYECKH OLICHUBATH e JIOCTOBEPHOCTH "
HENPOTUBOPEUUBOCTD;

(GopMyIMpoBaTh 3aNpoChl U NPUMEHSTh PA3JIMYHbIE METOJbl MPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIPEIENEHHOTO TUIIA,

npuoOpeTaTh ONBIT HUCIHOJB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHMaJbHYIO  (OpPMY  MpPEICTaBICHUSA
uHbopMaIuu (cxembl, TpaduKu, AUATPAMMBbI, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONBb30BaTh HAYYHBIA S3BIK B KadecTBe CpeACTBa mpu paboTe ¢
XUMHUYECKON HMHpOpManUeil: NpUMEHATh MEXNpeAMETHbIE ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIATHOCTH.

KoMMmyHMKaTHBHBbIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBUA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ THAJIOTA /W
JMCKYCCHH, BBICKA3bIBaTh HICH, (DOPMYITHUPOBATH CBOM MPEIOKEHUS
OTHOCUTEJILHO BBIMIOJHEHUS TPEIJIOKCHHON 3a/1a4K;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIHHOU ACSATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHHO I COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW PabOThl MO MCCIIEIOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaTu3aliui yIeOHOTO MPOEKTa, U (POPMYIHPOBATH BEIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHMS TO3HUIIMHA B
x0J1e 00Cy X IeHHS M1 OOMEHAa MHCHUSMH.

PeI‘yJIHTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

CaMOCTOSITEJIBHO IUIAHUPOBAaTh U OCYIIECTBIIATH CBOK IO3HABATEIbHYIO
NEeATEIbHOCTh, OIpeneisis €€ Leaud M 3aJadyd, KOHTPOJIMpPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpeIjiaraéMblii aJrOpuT™M ACHCTBHA TMpHU
BBITIOJTHEHUH Y4YEeOHBIX W HCCIENOBATENLCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ (deKTUBHBIA C€HOCOO MX pelIeHHs C Y4YETOM IOY4YEHMs] HOBBIX 3HAHUHM O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYILECTBIIATH CAMOKOHTPOJb JCATEIBHOCTH HAa OCHOBE CaMoOaHalu3a MU
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yabTaThl OCBOEHUS MPOTPAMMBI 10 XMMUHU Ha YTIyOJEHHOM
YpOBHE Ha YpPOBHE CpPEIHEro OO0IIero oOpa3oBaHMs BKIIOYAIOT CHEHH(PUUECKHE
U1 y4eOHOro npeaMeTa « XUMHUs HaydyHble 3HAHUS, YMEHUS U CLIOCOOBI AeHCTBUIM
[0 OCBOEHUIO, MHTEPIPETALUU U NPEeoOpa30BaHUIO 3HAHUM, BUIBI AESITEIbHOCTH
10 TIOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAaHUW B Pa3IMYHbIX y4EOHBIX
CUTYyallHsIX, 4 TAKKE B PEAIbHBIX KU3HEHHBIX CUTYyalHsIX, CBA3aHHBIX C XUMHEN. B
nporpaMme IO XMMHMHM HPEIMETHBIE PE3YJbTAaThl MPEACTaBICHBI 110 T0JaM
U3Y4YECHUS.

10 KJIACC

[IpenMeTHble pe3yNbTaThl OCBOCHHUS Kypca «OpraHuuyeckas XUMHSI»
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEJCTABICHUI: O MECT€ M 3HAYEHUU OPTraHUYECKOM
XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK W €€ poJiMi B OOECIEYEHUU YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUHU MPOOJIEM IKOJIOTHYECKOM, IHEPreTHUECKON U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3aHUM HOBBIX MaTepUajoB,
HOBBIX HUCTOYHHUKOB SHEPIUH, B o0ecrieueHuun paloHaIBHOTO
IPUPOJIOTNIOIb30BaHUsl, B (OPMUPOBAHUM MHUPOBO33PEHUS W OOIIEH KyJIbTYphI
YelioBeKa, a TakKe DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JIOPOBBIO U TIPUPOTHOM Cperie;

BJAQJICHHE  CHCTEMOM  XMUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATal0IME MOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAsS
obonouka aroma, s-, p-, d-aTOMHBIC OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpWUAW3anus aTOMHBIX opOWTaned, HWOH, MOJIEKyJa,
BaJICHTHOCTb, JEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHHSI, XUMUYECKas CBS3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00BEM, YIJIEpOIHBIN CKeNeT, PyHKIMOHAIbHAs
rpynna, pagukaig, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpalll€HHBIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAas (TeOMEeTpHuYecKas,
ONTUYECKasi), HM30MEpPhI, TOMOJOTHUYECKHA psAJ, TOMOJOTH, YIJIEBOAOPOIBI,
KHUCJIOPOJI- M a30TCO/AEpKAlllue OPraHMYECKUEe COEIUHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHMS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH JI. WM. MenneneeBa, Teopusi CTPOCHHUS OpPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpALCHUS JHEPruM TPH XUMUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAlIUe B OCHOBE
NOHMMAHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; NPEACTaBICHUS
0 MEXaHM3MaX XUMHUYECKHX pEeaKlIHid, TePMOJMHAMUYECKHMX M KHHETHYECKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aUMHOM BIUSIHUU aTOMOB M TPYII aTOMOB
B MOJIEKyJNax (MHIYKTHUBHBIA U Me30MepHBIi 3¢ dexTsl, opuentantsl | u Il pona);
(akTOJIOTHUYECKHE CBEICHHUS O CBOMCTBAaX, COCTABE, MOJYYEHUH U O€30IacHOM
UCIOJIb30BaHNUU BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOU
JESTEIbHOCTH  YelOBeKa, OOIMMX  HAay4YHBIX  NPHUHIMINAX  XUMHYECKOTO
IPOM3BOJICTBA (HA MpUMEpE MPOU3BOICTBA METaHOJA, TepepadoTKu HePTH);

c(OpMHUPOBAHHOCTh YMEHUM: BBIABJIATH XapaKTEPHbIE NMPU3HAKU IOHATHI,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPIraHUYECKUX COEAMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHMKY JJISi COCTABJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEIIIECTB;

COCTaBIISITh YPaBHEHHS] XUMHYECKHX PEAKIHUHA M PACKPbIBaTh MX CYIIHOCTB:
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUI  TMOCPEICTBOM  COCTABIICHUS
JIEKTPOHHOIO OallaHca »ATUX peakluil, peakuil HOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHUI;



U3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKUX BEIECTB ISl WILTIOCTPAIlUU
WX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHMI: yCTaHABIUBATh MPUHAIJIEKHOCTh U3YYEHHBIX
OPTraHWYECKUX BEMIECTB 10 HMX COCTaBy M CTPOCHUIO K ONpeaciIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, J1aBaTh WM Ha3BaHHUS 10 CHUCTEMAaTHYECKON
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUAIbHBIE HA3BaHUS I OTIEIbHBIX
MpeAICTaBUTENIC OPraHUYEeCKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMIIEPUH,
ATWJICHTIINKONb, (eHON, (OpMaIbIACTHI, aleTadbICTHIl, aleTOH, MypaBbUHAS
KHUCIIOTa, YKCYCHAsI KHCJIOTa, CTCAPUHOBAS, OJICMHOBAS, MaJbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJlaHuH, MaibTo3a, PpyKTO3a, aHWJIWH, JUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

c(hOpMUPOBAHHOCTh YMEHHUSA OMNPEACNATh BHUJ XUMHYECKOM CBSI3M B
OPTaHWYECKUX COCAMHCHUSAX (KOBAJCHTHAS W WOHHAs CBSI3b, G- WM T-CBS3b,
BOJOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsiICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh ~ yYMEHHH  XapaKTepHU30BaTh  COCTaB, CTPOCHUE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIHWYHBIX MPEACTABUTENCH Pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOATIKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX M CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOSTUHEHUN 1
aMUHOB, AMHUHOKHUCIIOT, O€JIKOB, YTrJeBOJOB (MOHO-, JH- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMHU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIHN C HCIOJIb30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPKIAaTh HAa KOHKPETHBIX IPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUYECKUX COSAMHCHHUH OT
KPaTHOCTH M THUITa KOBAJICHTHOU CBSI3U (G- U T-CBS3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIE€BOJAOPOIHOTO
Ceipbst (He(pTh, TPUPOTHBIN Ta3, Yrojb), CIOCOOBI €ro TmepepadboTKu U
MPaKTUIECKOE TPUMEHEHUE TIPOYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUN O E€CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUsl — HAOJIIOJCHUH, U3MEPEHUU, MOJICITUPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) W YMEHUS TPUMEHSTH OTH 3HAHUSI,

c(hopMHPOBAHHOCTH yMEHUS MPUMEHSTh OCHOBHBIC OTIepaIAH
MBICJTUTEIBLHON JEATEIbHOCTH — aHajdu3 M CHUHTE3, CpaBHEHUEe, 0000IleHue,



CHUCTEMAaTHU3AIUIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€U — JJISI U3YUYEHUS
CBOWCTB BEILECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH B3AaUMOCBSA3b XUMUYECKUX 3HAHUMN C
MNOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOIO MOHUMAHUS CYIIHOCTH MAaTEpUAIBHOTO E€IUHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS 1O OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUSA SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOLY;

c(hOPMUPOBAHHOCTH YMEHHMH: TPOBOAUTH PACUETHl MO XUMHUYECKUM
dbopMmyamM U ypaBHCHHUSM XUMUYECKUX PEAKIIUN C WCIIOIh30BaHUEM (PU3HUECKHUX
BeMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopmMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOAYKTaM CrOpaHMUs, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MTPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TO3ULUNA  SKOJOTUYECKOM  O€30MacHOCTH  TOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATENLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKoi
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHATUS TPAMOTHBIX PEUICHUN
po0JIeM B CUTYaIHIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IJIAHUPOBATH U MPOBOJUTH
XUMUYECKUN DKCIEpUMEHT (TIOJIydeHHEe W H3YyYeHHE CBOMCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE pEAKLIWU YTIIEBOJOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJACOICPKAITUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3aJa4 TIO0 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOIOACHHEM MPaBHII
Oe3omacHOro oOpalmieHusi ¢ BemecTBaMU W Jab0paTOpHBIM 000pYHAOBaHUEM,
dbopMynupoBaTh 1€b HCCIEAOBAHMS, MPEACTABIATH B Ppa3IM4HON (popme
pe3yJIbTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUM:

coOJr01aTh TIpaBUiIa YKOJOTHIYECKU IIEIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYIOBOU JEATENBHOCTH B LEISAX COXPAHEHUSI CBOETO 3I0POBbS, OKPYKAIOIIEH
MPUPOJIHON CPEIbl U TOCTUKEHUS €€ YCTOMUYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JACHCTBHS HA KUBBIE OpPraHU3MBI
ONPENECTEHHBIX OPraHUYECKUX BEIIECTB, TOHMMas cMbIca nokaszaresns [1J1K;

aHAM3UPOBATh IEJIECO00OPA3HOCTh MPUMEHEHHUS OPTaHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKU 3pEHUS COOTHOUIECHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUM: OCYHIECTBJISATH II€JICHANIPABICHHBIM TOUCK
XUMUYECKON WH(OPMAITUU B Pa3IMYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAydHaS
JUTEpaTypa, CPeacTBa MaccoBOM mHpopManuu, MTHTEpHET U Ipyrue), KpUTUIECKH
aHaJTU3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIUIO, TiepepadaThiBaTh €€ U UCMHOJIb30BATh
B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1auei.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJACTABICHUNA: O MaTEepUaIbHOM E€IMHCTBE MU,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUW NPUPOJBI, O MECT€ W 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEeYEeHUU YCTOWYHUBOTO
pa3BUTHS, B PEHICHUH MPOOJIEM DKOJIOTMYECKOM, IHEPreTUYECKON M MUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JJaHUM HOBBIX MaTEpPUATIOB, HOBBIX
WCTOYHUKOB JHEPTHH, B OOECIICUECHUN PAllMOHATHHOTO TMPHUPOIONOIL30BAHMS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YeJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPHUPOIAHOU

cpene;
BJIQJICHNEC  CHCTEMON  XUMHYECKMX  3HAHHWK, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIOIINE IMOHATUS — XHMHYCCKUH D3JIEMEHT, aTOM, SApPO aToMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHHMS aroMa, TUOpHAu3aIis aTOMHBIX OpOWTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTh, DJICKTPOOTPHUIATECIBHOCTb, CTENEHb  OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XUMHUYECKas peakius, pPacTBOP, JJICKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTUYECKAs JUCCOLMAIUSA, CTENEeHb JIHUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 deKT
XUMHUYECKON peaKIiuu, CKOPOCTh XUMUYECKOU PEaKINU, XUMHUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AIEKTPOJUTHUYECKON HUCCOLUMAINU, MEPUOAUUCCKUM
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3AKOH COXPAaHEHUS U
MIPEBpAICHUS] SHEPTUU NPU XUMHUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BCILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JekKalMue B OCHOBE IOHUMAaHUSA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABICHUS O MEXaHHW3MaX XHUMHYECKUX
peakuuii, TEPMOAUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
MPOTEKAaHUS, 0 XMMUYECKOM PaBHOBECHH, PACTBOPAX M JIUCIEPCHBIX CUCTEMAX;
(haKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWH W OE30MMacHOM
WCIIOJIb30BaHNN BAXKHEHUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUCCKOU
JNEATCIbHOCTH  4YeJIOBEKa, OOIMMX  HAyYHBIX MPUHIMIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XAPAKTEPHBIE MPU3HAKU TMOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OIMCAaHWN HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;



c(OpPMUPOBAHHOCTh YMEHHS MCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBiieHus: (OpMyJl BEIIECTB W YpPaBHEHUH XMMHMUYECKHUX  PEaKIH,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIIBHBIX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEISATh BaJ€HTHOCTh U CTENIEHb OKUCIEHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJEHTHas,
WOHHAas, METaJUIMYecKasl, BOJAOPOJHAs), THUN KPUCTAUIMYECKOM pPEIETKU
KOHKpPETHOT'O BEIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTAUIMYECKOM pEMIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOW CBS3H;

cOpPMUPOBAHHOCTh ~ YMEHHUH:  KJaccU(PUUUpOBaTh:  HEOPraHUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolinX BEIIECTB, TEIUIOBOMY 3(PEKTy peakiuu, W3MEHEHHUIO
CTENEHEW OKHUCIIEHUSI DJEMEHTOB, OOpaTMMOCTH, YYacTHIO KarTaju3zaTropa H
JPYTHE); CAMOCTOSTEIbHO BIOMpAaTh OCHOBAHUS M KPUTEPUU IS KilaccU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKLUH;

c(hOpMUPOBAHHOCTH YMEHUSI PACKPBIBATh CMBICI MEPUOANYECKOro 3akoHa Jl.
W. MeHnaeneeBa 1 1€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOUTYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaThb JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XWMHYECKHX 3JEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHOIOB
[lepuomnueckoin  cucremsl  J[.MI.  MeHneneeBa, HUCHONB3ysd  TOHSTHS
«IHEPTreTUYECKHE YPOBHU», «IHEPTETUUYECKUE TMOAYPOBHM», «S-, p-, d-aTOMHBIE
opOHUTanM», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWMCTB XMMHUYECKHX 3JEMEHTOB M MX
coequHeHn 1o mnepuomaMm U rpynmnaMm llepmommueckon cucremsr J[. U
MeHeneeBa, BaJICHTHbBIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUS
UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  ITOATBEP>KIATh
CYILIECTBOBAHME T'€HETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKMMHU BELIECTBAMU C
MOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

c(OpPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYLIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIHUNA MMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIrO OanaHca
THX pEeakUWi; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBIEHHUS WX TOJHBIX U
COKpPAIlEHHBIX  HOHHBIX  yPAaBHEHMM;  pEakuuyd  THUIOPOJIM33a;  PEAKUUU
KOMIUTIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIIEKCOB IIMHKA U ATIOMUHUS);



c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX peakUud C¢ y4y€TOM HX HHEPreTHUECKHX XapaKTEpUCTHUK, XapakTep
U3MEHEHHUs CKOPOCTHM XMMMUECKOHM pEaKIUM B 3aBUCHUMOCTH OT pPa3jIMYHbIX
(bakTOpOB, a TaKkKe XapaKTep CMEIICHUS XUMUIECKOTO PAaBHOBECHS TTOJT BIUSHUEM
BHEIIHUX Bo3AeicTBuil (mpunumn Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHMUYECKHUE pEaKLuH,
JeKallie B OCHOBE IMPOMBIIIJIEHHOTO TOJYYEHUS CEpHOW KHUCIIOThI, aMMMAKa,
oOlre HaydHble TPUHIUIB XUMHYECKUX TPOU3BOJCTB; I1€71€cO000pa3HOCTh
NPUMEHEHHS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKU
3pEHUS] COOTHOIICHHS PUCK-TIOJB3a;

c(OpPMUPOBAHHOCTh BJAJCHUS CHCTEMOM 3HAHUH O MeEToJaX Hay4YHOIro
NO3HAHUS SIBICHUW MpPUPOAbI — HAOJIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
OKCMIEPUMEHT (peasbHbI U MBICIICHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsSI IPUMEHATDH 3TH 3HAHUS TPU SKCIIEPUMEHTAIIBEHOM HCCIICIOBAaHUH BEIIECTB
U Uil OOBSICHEHUS XUMHYECKHMX SIBICHUH, HMEIOIIUX MECTO B MPHUPOAE,
NPAKTUYECKOH IEATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHON KHU3HU;

c(OpPMHUPOBAHHOCTh YMEHMSI BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MNOHSATUSAMHU W TIPEACTABICHUSMU IPYTMX €CTECTBEHHO-HAYYHBIX MPEIMETOB MJIs
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MATEPUAJIbHOTO €IMHCTBA MUDPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIIOJIB30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILECTBA B PACTBOPE» U «MOJISIpHAsT KOHLIEHTPALMsD»;
Macchl BEUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TETIOBOTO 3 derTa
peaklyy; 3HAYECHHUsS BOJOPOJHOIO MOKA3aTelssi pPAcTBOPOB KHUCIOT M LIENOYEH C
U3BECTHOM CTENEHbI JuCCOLMaluu; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
OPOAYKTa pPeakluH, €ClIM OJHO M3 MCXOJHBIX BELIECTB JaHO B BUJE pacTBOpa C
oTpeneIEHHON MacCOBOM JTOJIEH pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT TpPHUMECH); MOJIM BBIXOAA MPOAYKTAa pPEaKIuu; OOBEMHBIX OTHOIICHUN
ras3os;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBATh UM IPOBOAMUTH
XUMHUYECKUN  JKCIIEpUMEHT  (MpOBEAECHHWE  peakUuid  HOHHOIO  OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
CpeIbl PacTBOPOB BEHIECTB C TOMOIIBI0 HMHIWKATOPOB, H3yYEHUE BIMSHUSA
pa3nMYHbIX  (AKTOPOB HA CKOPOCTb XMMHUYECKOW  peaklUuu, pELIeHUe
JKCIEPUMEHTAJbHBIX 3a7ad 1o Temam «Meramiey u  «Hemertamis») ¢
COOJIIOZICHUEM TpaBMJI 0€30MaCHOT0 OOpAIIeHHs C BEIIECTBAMH M JIAOOpaTOPHBIM
oOopynoBanueM, (GOPMyIHpPOBAaTh IEIb HUCCIEIOBaHUS, TMPEACTABIATH B
pa3nuuHOi (opMme pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATh U OIEHUBATH UX
JOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOIATH MPABUIIA MOJIH30BAHUS XUMUYECKON
nocyoil u jabopaTopHbIM OOOpYyJOBaHUEM, OOpallleHUsT C BeElIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, DKOJOTHYCCKH IIEJIECO00pPa3HOTO TOBEACHUS B OBITY W TPYAOBOU
JESITEIbHOCTH B LEISAX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAIOUIEH MPUPOIHON
cpeabl M JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCHUYECKOTO JIEUCTBUSI HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIcs nokazarens [1/K;

c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IE€JICHANPABICHHBIM TOUCK
XUMUYECKON WH(OPMAITMU B Pa3IMYHBIX UCTOYHHUKAX (HaydHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmanuu, MIHTepHeT U npyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nmepepadbaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTABJICHHONW y4eOHO 3a/1auei.
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2.3 A 8
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bu6mmoreka [IOK
4.1 Awmunbl. AMUHOKHCIIOTEL. benku 12 hitps:/m.cdsoo.ru/d69df650
Hroro no pasneny 12
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHECHUS
5.1 BricokoMosIeKyIsIpHbIE COEIUHEHNUS 6 Bubmorexa IIOK
’ yp A https://m.edso0.ru/d69df650
Hroro no pasneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102




11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (ungposbie)
MPOrpaMMbl Bcero
paboThl paboThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3nea 1. Teoperndeckne 0CHOBbI XMMHH
Crpoenue atoma. [lepnoandeckuii 3aKoH
bu6mmoreka LIOK
1.1 u [lepuonnueckas cucteMma XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB 1. . MenaeneeBa
12 Ctpoenue BemiectBa. MHOrooOpasue 1 1 bubnmnorexa [JOK
’ BEIIECTB https://m.edsoo.ru/2dd57124
bu6munorexa LIOK
1.3 X 1 1 3
MIACCIHE peaidii ? https://m.edsoo.ru/2dd57f24
Hroro no pasneny 39
Paznen 2. Heoprannueckasi XuMus
bu6mmoreka LIOK
2.1 Hemeranet 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmnoreka LIOK
22 Merauisi 23 ! 2 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MerToibl TO3HAHUS B XUMUU. XUMUS U 9 bubnuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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