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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma o XMMHMM Ha YpOBHE CpeIHEro oouiero oopazoBaHMs pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHUs (efepalibHOW 00pa3oBaTeIbHOM MPOrpamMMbl
cpeanero obmiero oopazosanusa(POIl COO), npencraBieHHbIX B PenepaabHOM rocy1apcTBEHHOM
obpazoBatenpHOM cranaapre COO, c¢ yuérom Konuenumu mnpenosnaBaHus y4eOHOro mpeamera
«XuMusa» B oOpa3oBaTesbHbIX opranuzauusax Poccuiickoil @enepanuu, peaau3yromuXx OCHOBHbBIE
oOpa3zoBaTeNnbHbIE MPOTPaMMBbI, ¥ OCHOBHBIX NOJOXKEHUN «CTparernu pa3BUTHS BOCIHMTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMMsI Ha YpOBHE YIITyOJIEHHOTO U3yUCHHsI 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOTrO OoOpasoBanus yuyamuxcsi 10—11 xnaccos. M3ydeHnue npenmera, peaquzyeMoe B YCIOBHIX
muddepeHIMpoBaHHOTO0, MPO(UILHOTO 00YyYeHHUsI, TPU3BAHO 00ECIeUnTh 00IIe00pa30BaTEIbHYIO
U OOLICKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO Ui aganTalud UX K
OBICTPO MEHSIOIIMMCS YCJIOBHSM JXH3HM B COLIMYME, a TaKXKe JUIsl MPOAOJDKEHHs OOyueHUs B
OpraHu3alysIX NpOPEecCHOHATBHOTO O0pa30BaHMsA, B KOTOPHIX XHUMHS SBIISCTCS OJHOM W3
IPUOPUTETHBIX JAUCIUILIUH.

B mporpamme mo XMMHM Ha3Haue€HUE TpeAMeTa «XHUMHUS» TONydaeT TMOAPOOHYIO
MHTEPNpPETAlMi0 B COOTBETCTBUM C OCHOBomojiararomumu mnosoxenusmu dProcC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJepKaHUs, Pe3yIbTaToB OOydeHUs U TPeOOBaHWI K ypPOBHIO
MOJrOTOBKM BBIMYCKHUKOB. CBHJETEIBCTBOM TOMY SIBJISIOTCA CJEIYIOLIUE BBIIOJHAEMBbIE
POTPaMMOii 110 XUMHH (HYHKIIUU:

MH(POPMALIMOHHO-METOINYECKasl, pealln3alus KOTOpOoi o0ecreunBaeT nojiyueHue MpeICTaBIeHHs O
LENsAX, COJNEp)KaHWH, OOIIeH cTpaTeruu OOydYeHUs, BOCHHTAHUS M Pa3BUTHS OOYYaOLIHXCS
CpeACTBaMU NpeIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduiis;

OpraHM3allMOHHO-TIJIAaHUPYIOIIAs,  KOTOpas  IpeaycMaTpuBaeT  OINpeAeNieHUe:  IPUHLIUIIOB
CTPYKTYPUPOBAHUS M IOCIIEAOBAaTEIbHOCTH M3y4eHMs y4eOHOro marepuala, KOJMYECTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTEpUCTUK; MOAXO0J0B K (OPMHUPOBAHUIO COJIEP/KATEIBHON OCHOBBI
KOHTPOJII M OLEHKHM OOpa30BaTeNIbHBIX JOCTIKEHUHM oOyJaromuxcs B paMKax MTOTOBOM
aTTectaluu B GopMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

IIporpamma st yriry0JIEHHOTO H3y4eHHUSI XUMHUH:

YCTaHABIIMBAE€T MHBAapUAHTHOE IMPEJAMETHOE COJEp)KaHMEe, 00sf3aTelbHOE JJI U3YYEHHUs B paMKax
OTAENbHBIX MpoduiIel, IpeaycMaTpiuBaeT pacnpeaeieHue U CTPYKTYpPUPOBAaHUE €ro Mo Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTMHUSAM/pa3ienam Kypca;

Ia€T IpUMEpHOE pachpe/esieHne yueOHOro BpEMEHH, PEKOMEHIyeMOro Ul U3yUeHHs OT/IENbHbIX
TEeM;

npeJularaeT NpUMEpHYIO MOCIE0BATENIbHOCTh U3YUeHHsl YUeOHOTO MaTepuana ¢ yuy€TOM JIOTUKU
MIOCTPOEHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

a€T METOJMUYECKYI0 MHTEPIIPETALUIO LesIel U 3a]jau U3ydeHUs IpeaMeTa Ha yrilyOJIEHHOM YpOBHE
C Y4ETOM COBPEMEHHBIX TPHOPUTETOB B CUCTEME CPEAHETO 00Iero 00pa3oBaHus, COJIepPKaTEIbHON
XapaKTePUCTUKH IUIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOH 00pa3oBaTeNbHOI MporpamMmbl
cpenHero oduiero o0pa3zoBaHus (JIMYHOCTHBIX, METANPEMETHBIX, PEAMETHBIX ), & TAKXKE C YUETOM
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATENIbHBIX JEHCTBUI 0OydYarolerocs Mo OCBOCHUIO COJEpKAaHUS
npenMera.

Ilo BceM Ha3BaHHBIM MO3ULUAM B IIPOrpaMMe 10 XUMHUH IIPETYCMOTPEHA IPEEMCTBEHHOCTD C
oOyuyeHHeM XMMHUU Ha yYpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs. 3a MpeAesiaMU yCTaHOBJIEHHOM
IpoOrpaMMoil 1Mo XUMHMM 00S3aTeNIbHOM (MHBAPHMAHTHOW) COCTAaBIIAIOIIEH CoJepkKaHus y4eOHOro
npenMera «XHUMHUS» OCTAaETCsl BO3MOXKHOCTh BbIOOpA €ro BapHaTHUBHOI COCTaBIISIIONICH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUU C HAMPABJICHUEM KOHKPETHOTO MPOohuIIst 00ydeHHs.

B cootBerctBHM ¢ KoHUEenTyainbHbIMU nonoxkeHus M @I'OC COO o Ha3HaueHUU MpeIMETOB
6a30Boro u yrayOnéHHOro ypoBHel B cucreme auddepeHInpoBaHHOrO OOy4YeHHMs Ha YpOBHE



cpeaHero oOmero oOpa3oBaHHsS XUMHUS Ha YPOBHE YINIYONEHHOTO H3YYEHHUS HaIlpaBleH Ha
peain3ainio MPeeMCTBEHHOCTH C MOCJIEAYIONIMM 3TalloM MOJy4YeHUsI XUMUYECKOro 00pa3oBaHUsl B
pamMKax HM3y4eHHUs CHEIUAIbHBIX €CTECTBEHHO-HAayYHBIX M XMUMHYECKHMX AMCLMILIMH B By3aX U
OopraHm3alusx cpefaHero mnpodeccuoHaabHOro oOpa3zoBaHus. B 3TOl cBsI3u M3ydeHHE NHpeaMeTa
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pAaCIIMpPEHUE U YriayOJeHHE TEOPETHUYECKOH U
MPAKTUYECKON MMOATOTOBKH 00y4YalOUINXCs, BIOPABIIUX ONpeneaEHHbIN Mpoduis 00ydyeHus, B TOM
qHCcie ¢ MEPCHEKTHUBOW MOCIEIYIOUIETr0 MOJyUYeHUs] XUMHUECKOro 0Opa3oBaHUsI B OpPraHU3AIMIX
npodeccuoHaibHOro oOpaszoBanusi. Hapsimy ¢ atuMm, B cBete Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3ysibTaTaM OCBOEHHS (enepanbHoi 00pa30BaTeNIbHOW MPOrpaMMbl CPEIHEr0
o0miero o0pa3oBaHMsl M3yuyeHUE IpeaMeTa «XHUMHs OPUEHTHUPOBAHO TAaKXKe Ha pElIeHHE 3a1a4y
BOCIIUTAHUSI W  COLMAIBHOTO  pa3BUTHS  oOydarommxcsi, Ha (OPMHpPOBaHHWE Yy HHX
OOIICHHTEIUIEKTYAIbHBIX YMEHHM, YMEHUN palMOHaNu3aluu Y4eOHOro Tpyna M 000OIIEHHBIX
CTIOCOOOB JeSITEIBHOCTH, MMEIOINX MEKIUCIUTUTMHAPHBIA, HaIIPEIMETHBIA XapaKTep.

CocraBngomuMu  npeaMera «XuUMUsS» Ha YypOBHE YIIIYOJIEHHOTO HU3YUEHHUS SIBISIFOTCS
yryonénnele Kypcsl — «Opranudeckass xumus» u «OOmas u Heopranmdyeckas xumus». llpu
OTIpEeICTICHUN TOJAXO0J0B K OTOOPY U CTPYKTYPHOW OpraHu3allld COAEpKAHMsSI ITHX KYpCOB B
IporpaMMe Mo XUMHM 3a OCHOBY HpuHATHI noiyiokeHus ®I'OC COO o paznuuusx 0a30BOro u
yri1yOIE€HHOTO YPOBHEW M3YUYEeHHUsI IPEAMETA.

OcHoBy copaepkanus KypcoB «Oprannueckas XxuMusi» u «O0111ass 1 HEOPraHUYECKass XUMUS»
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHMM M yYMEHM, OTHOCAIIUXCA K 0a30BOMY YPOBHIO
U3Y4YEHHUs IpeaMeTa. DTa CUCTeMa 3HaHWM MOJIy4aeT OlpenelaEHHOE TEOPETUUYECKOE OMNOIHEHUE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOHTH CYIIECTBEHHO OONBLINI 00bEM (DaKTOIOrMUECKOro MaTepuala.
Tak, Ha yrioyOn€HHOM YpOBHE HM3ydYeHHUsS NpeaMeTa oOecredeHa BO3MOKHOCTh 3HAYMTEIHHOTO
yBeJIWYEHHUS] 00bE€Ma 3HAHUN O XUMHUYECKHX DJIEMEHTaX U CBOMCTBAX MX COCIUHEHUIN Ha OCHOBE
paciidpeHusi U yriyOlleHHs MpEeACTaBIEHUNH O CTPOCHUM BEIIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKaHHWS PEaKIUil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHYECKON
KMHETUKM U TepMoaAMHaMuKH. W3ydyeHue nepuoauueckoro 3akoHa u llepuogumueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IMPEJICTABICHHUIX O
CTPOEHHM aTromMa. XHUMHUYECKasi CBSI3b OOBACHAETCS C TOUYKU 3PEHMSI dHEPreTUYEeCKHX M3MEHEHUM
npu e€ oOpa3oBaHUM W pa3pyIIEHUH, a TAKXKE C TOUYKH 3pEHHs] MEXaHU3MOB €€ 00pa3oBaHUS.
N3ydyeHue TUNOB peakuuii AOMOJIHAETCS (POPMUPOBAHUEM IIPEICTABICHUN 00 3JIEKTPOXUMHUYECKHX
mporueccax M 3JeKTPOJIU3€ pacljlaBOB U PacTBOPOB BellecTB. B kypce opraHMueckoi XUMHUM MpU
PacCMOTPEHMH PEAKLMOHHOM CHOCOOHOCTH COENMHEHMH yJenseTcs 0ocoboe BHMMaHUE BOIPOCAM
00 3JIeKTPOHHBIX 3P (HEeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIIMi.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COJAEp)KaHHE KYpPCOB XUMHUH YIIIYOJIEHHOTO YPOBHS
W3y4YeHUs JJI KJIACCOB OMNpeAe€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIONIOJTHEHUH K oO0IIel cucteMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHBIE NMPEIMETHI.
Tak, HanpuMep, B COAepk aHUM MpeaMeTa A KJIacCOB XMMHMKO-(pU3n4ecKoro npoduiis Oonplioe
3Ha4yeHue OyAyT HMMETh 3JIEMEHTHl y4eOHOro marepuana no obmeil xumuu. I[lpu u3ydeHun
IpeaMeTa B JaHHOM CiIydae akKIeHT OyAeT cjieslaH Ha OOIIHOCTb METOJIOB MO3HAHUS, OOIIHOCTh
3aKOHOB U TE€OpHUIl B XUMHUH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHasl Teopusl (MOJIEKYJIIpHAs TEOpUs B
¢u3MKe), 3aKOHBI COXpPAHEHUS MacCchl M DSHEPIrUH, 3aKOHbl TEPMOJMHAMHKH, DSJIEKTPOJIHN3a,
IIPEJICTABIECHUSI O CTPOCHUH BELIECTB U JPYTO€.

B To xe BpeMs B cojaepKaHMM IpenMeTa JJs KIacCOB XMMHMKO-OMOJIOTHYECKOTo Mpoduiis
OonplIMi yAeTbHBIA Bec OyAeT MMETh OpraHumdeckas XuMmus. B 3Tom ciiyyae mpemocTaBisieTcs
BO3MOXXHOCTh JJIsi ©60siee 00CTOSITEIbHOTO PACCMOTPEHHUS] XMMUYECKOW OpraHU3aluy KJIETKH Kak
OMOJIOTUYECKOIl CUCTEMBI, B COCTaB KOTOPOH BXOIAT, K NpUMEpPY, TaKue CTPYKTYpHBbIE
KOMITOHEHTBHI, KaK JIMMUbI, OCJIKH, YIIIeBOAbI, HyKICUHOBbIE KUCIOTHI U Apyrue. Ilpu aTom 3HaHus
O COCTaBE€ M CBOMCTBaxX MNPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIYXKaT
OCHOBO JIJIsl U3y4YEHUS CYIIHOCTH MPOIECCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.



4

B mutane ¢popmMupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHHUS, OCBOCHHUS O0IIEHAYYHBIX METOOB
[TIO3HAHMS U ONBITA MPAKTUYECKOTO MPUMEHEHHsI HAyYHBIX 3HAHWWA M3yYECHHE NpeaMeTa « XHUMHUI»
Ha yrIIyONnEéHHOM YpOBHE OCHOBAHO
HAa MEXIPEIMETHBIX CBS3AX C Y4YEOHBIMM NpeaMETaMH, BXOISIIMMH B COCTaB IPEIMETHBIX
obnacteil «EcTecTBeHHO-HAY4YHBIE MpeaIMETh», «MaTteMaTnka u uHpopMaTtuka» u «Pycckuil sS3bIK
U JIUTEpATYpay.

[Ipu u3ydyenuu yuyeOHOTO mpeaMera «XUMHUS» HA YIIyONEHHOM YpOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpefaHero oOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajadei
MEPBOCTEIICHHONW 3HAYMMOCTH SABIsETCS (POPMHUPOBAHME OCHOB HAYKHM XHMHUU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM AESITEIIbHOCTH YEJIOBEKa U OJJHOTO U3 KOMIIOHEHTOB
MUpPOBOM KyJIbTypbl. Pemienue 53Toil 3ajgaun Ha YIUIyOJEHHOM YpOBHE H3YY€HHUs IIpeIMeTa
MPEANOJIaraeT peaan3alkio TaKuX Lelel, Kak:
dbopMHpOBaHHE TIPENCTABICHUA: O MaTepHaJbHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSAX U
[TI03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ BeAyllen
poH B 00ECIIEYEHNH YCTOMUMBOTO PA3BUTHUS YEIIOBEUECTBA: B PEIICHUH MPOOIEM IKOIOTHIECKOM,
SHEPreTHYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUANIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B OO0ECIEUYEHUH PpAMOHAIGHOTO MPUPOIOINOIb30BAHUSA, B
(bopMUPOBaHMM MHPOBO33PEHHUSI M OOMIeH KyJdbTyphl UEJIOBEKa, a TaKXkKe OSKOJIOTUYECKU
000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpPEIC;

OCBOCHHME CHUCTEMbl 3HAHMM, JEXKallUX B OCHOBE XUMHUYECKOM COCTaBIISIOUICH €CTECTBEHHO-
HAYYHOH KapTWHBI MHpa: (yHJAMEHTAIBHBIX MMOHATHH, 3aKOHOB M TEOPUH XMMHHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOEHHUM BEUIECTBA HAa PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJIIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX U KHHETHUYECKUX 3aKOHOMEPHOCTSIX IPOTEKAHUS
XUMHUYECKHUX PEAKIHi, 0 XUMUYECKOM PaBHOBECHH, PACTBOPaX U AUCIEPCHBIX CUCTEMaX, 00 00X
Hay4YHBIX IPUHLUIAX XUMUYECKOIO IPOU3BO/ICTBA;

dbopMupoBaHue Yy OOYy4YalOIIUXCS OCO3HAHHOTO TOHUMaHHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUAYECKUX 3HAHWUK 11 OOBSICHEHUs KIIIOUEBBIX HJEH W MPOOJIEM COBPEMEHHOW XWUMHH, IS
OOBSICHEHUS U TPOTHO3MPOBAHUS  SBJIEHHH, MMEIOUIMX €CTECTBEHHO-HAyYHYI0 MPUPOAY;
IPaMOTHOIO peIleHUsl Mpo0JsieM, CBA3aHHBIX C XMMHUEH, MPOTHO3MPOBAHMUS, aHAINW3a U OLEHKU C
MO3UIMKA  JKOJIOTUYECKOM  0e30macHOCTH  MOCHENCTBHM  OBITOBOW M NMPOU3BOACTBEHHOMH
NeSITEIbHOCTH YEJIOBEKa, CBA3AaHHOM C XHWMHWYECKUM MPOU3BOJCTBOM, HCIOJIB30BaHUEM U
nepepaboTKOM BEIIECTB;

yriiyOJeHue TMpeJCTaBIeHUl 0 HayyHBIX METOAax IO3HaHMS, HEOOXOAMMBIX I MPHOOpETeHus
YMEHHUM OPUEHTHPOBATHCSI B MUPE BEIIECTB U OOBSICHEHUSI XUMHUUECKUX SBJICHHUH, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUUECKOH IEATEIBHOCTH U MIOBCEAHEBHOM XKU3HU.

B nane peanuzanuy nepBooYepeIHbIX BOCIIUTATENbHBIX U PA3BUBAIOLIUX (PYHKIMNA LEITOCTHON
CHCTEMBI cpesiHero oOmiero oOpa3oBaHMs NPU H3YUEHHM NpeaMeTa «XHUMHUs» Ha YriyOia€HHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MMPUOOPETAIOT TAKUE IIEJIM U 33/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHUH MPHUPOJABI, YBAXKEHHsS K IpoLeccy
TBOpPUYECTBA B 00JIACTH TEOPETHMUECKUX U MPUKIAJHBIX UCCIECJOBAHUM B XUMHUHU, (POPMHUpPOBAHHE
MHPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO U TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCITUTAHMIO HA OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATEJIbHBIX HWHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcs, (GOpMHPOBaHHE y HHUX CO3HATEILHOTO OTHOLIEHHS K CaMOOOpa3oBaHUIO U
HENpPEephIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCHEIHON mnpodeccruoHalbHONM U 0OLIeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 310pOBOM
oOpase KU3HH;

(dbopMHpOBaHHE YMEHHMI M HABBIKOB Pa3yMHOTO MPUPOJOINOIb30BaHUSA, PA3BUTHE SKOJIOTUUYECKOM
KYJIbTYpbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKO J1eATENbHOCTH.



OO1m1ee 4ynciIo0 4acoB, NPEIYCMOTPEHHBIX Ul U3yYCHUs XUMHUH Ha yriyOJIeHHOM YPOBHE CpPEIHETO
obmero obpaszoBanms, coctasisier 204 yacoB: B 10 kmacce- 102 vaca ( 3 waca B Hememo), B 11
kiacce — 102 yaca (3 yaca B Heenio).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYECKONH XUMHH.

[Ipenmer u 3HaYeHHE OPraHUYECKONW XMMMHU, IPEJCTABICHUE O MHOI000Pa3uH OpraHMYeCcKuX
COCIMHECHUM.

DJEeKTPOHHOE CTPOCHHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKAEHHOE COCTOsIHUSL. BaneHTHbIe
BO3MOKHOCTM aToMma yriepoaa. XHMHUYECKas CBA3b B OPraHUYECKUX COCIMHEHMAX. THIIbI
ruOpuaM3alMy aTOMHBIX opOuTanei yriepojna. MexaHu3Mmbl 0Opa30BaHUS KOBAJEHTHOH CBSI3U
(0OMEHHBIN U JOHOPHO-AKIIETITOPHBIN). THIBI TIEpeKphIBAaHUS aTOMHBIX OpOUTaNEHl, G- U T-CBS3H.
OnuHapHasi, 1BOHas U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJaX OPraHUYECKHX
BeniecTB. [loHsTHE O CBOOOTHOM pajHKalie, HyKJICO(HIIe 1 AIeKTpoduIe.

Teopus crTpoeHus opraHuueckux coenuHeHud A.M. byrinepoBa u  COBpEMEHHBIE
MIPEJICTABICHUSI O CTPYKType MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHMM.
Mornekymsipapie W CTpYKTypHBbIE (opmynbl. CTpykTypHbIe (OPMYINBI  pa3IMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, cKenerHas. [3omepus. Buxabl wn3oMepum:  CTpyKTypHas,
IIPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(EKTbl B  MOJEKYJaX OpPraHUYeCKUX COEIMHEHUHN
(MHIYKTUBHBIM U ME30MEPHBIN 3P PEKTHI).

[Ipeacrasnenue o kiaccupuKAMK OpraHUYeCKUX BemiecTB. [loHsATHE O (YHKIMOHATHHOU
rpynne. I'omonorus. I'omonorumdeckue psabl. CucreMarudeckas HOMEHKJIATypa OpPraHMYECKHX
coequHenuil (IUPAC) u tpuBnaibHble Ha3BaHUS OTJENbHBIX PEACTaBUTENEH.

OcobenHnoctu " KJaccuuKanus OpPraHUYECKUX peaxkuuil. OxucnurensHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMMH.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHHUsl BEINECTB W UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3aMu OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha WX OCHOBE, OMNBITHI MO MPEBPALICHUIO
OpPraHUYECKUX BEIECTB MPU HarpeBaHUM (I1aBleHHE, O0yTJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE
MOJEJIEd MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankanbl. ['omonmoruueckuii psig ankaHoB, oOmias ¢opMmyrna, HOMEHKIATypa U HM30MEpHs.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP3-TMOpPUAM3ALUS aTOMHBIX
opOuTaneil yrieposaa, 6-cBsizb. OU3HUECKUE CBOMCTBA ATKAHOB.

XHMMHWUYECKHE CBOMCTBA QJIKAHOB: PEAaKIUU 3aMEIICHMs, W30MEpU3alUH, ACTUIPUPOBAHMS,
LIUKJIA3A1UU, TUPOJIN3a, KPEKHUHra, ropenus. [IpeacraBnenne o MeXaHu3Me peaklvii pauKajibHOTO
3aMEILECHHUS.

Haxoxnaenue B npupoae. CriocoOb! MoydyeHus: ¥ IpUMEHEHHUE aJIKaHOB.

[uknoankansl. OOmast (opmyna, HOMeHKIaTypa U u3zomepus. OCOOEHHOCTU CTPOEHUs U
XUMHUYECKUX CBOMCTB MaybIX (UMKIJIONPOMaH, LHUKIOOyTaH) U OOBIYHBIX (LIMKIJIONEHTAaH,
IIUKJIOT€KCaH) HUKI0aaKaHOB. CriocoObl MOMyYeHHsI U IPUMEHEHNE [IUKIJIOATIKAHOB.

Ankensl. ['oMonmoruueckuii psija ankeHoB, o0mast Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJIKEHOB, SP-THOpHUIN3aIisl aTOMHBIX OpOUTaNeit yriepoaa,
0- U m-cBs3u. CTPyKTypHass W reomeTpuueckas (IHUc-TpaHc-) n3oMmepus. Du3nueckue CBOWCTBA
QIKEeHOB. XUMHUYECKHE CBOMCTBA: PEAKLUUU INPUCOCAVHEHUS, 3aMELICHUS B O-IIOJIOKEHUE IIPU
JIBOMHOM CBSI3W, MOJMMEpHU3alMK U okucieHus. [IpaBnno MapkoBHukoBa. KauecTBeHHbIE peakinK
Ha JIBOMHYIO cBsI3b. CIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

ATKa/MEeHBI. Knaccudukanus AIKaJUEHOB (conpspkEHHBIE,
W30JIMPOBAHHbIE, KyMyauposannsie). OCOOEHHOCTH JJIEKTPOHHOIO CTPOCHHUS U  XHUMHYECKHX
CBOMCTB CONPSKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. llommMepusanus CONpsyKEHHBIX
areHoB. CriocoObl MOTYYEHUS U TPUMEHEHHE aJIKaJUeHOB.
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Anxunbl. ['oMonorndeckuil psii ajdkuHOB, oOmias (opmysia, HOMEHKIATypa U H30MepHsl.
DJEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneii yriepona. @Du3MYECKHE CBOWCTBA aJIKWHOB. XHWMHUYECKHE CBOHCTBA: PEAKIUU
MIPUCOEIUHEHMS, TUMEpU3allMd U TPUMEPHU3aluu, OKucieHUs. KuciaoTHble CBOMCTBA aJIKMHOB,
MMEIOIINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOHHYIO CBs3b. CriocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApoMaTtudeckue yriieBogopoabl (apeHsr). ['omosioruueckuii psig apeHoB, oOmiast ¢opmyia,
HOMEHKJIaTypa M H30MepHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbI OeH30Ia.
@dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H307a M €ro IOMOJIOTOB: PEAKLUHU
3aMelnieHus B OEH30JbHOM KOJBIE U YIJIEBOJOPOAHOM paJuKalle, PEaKUUu MPUCOSAUHEHUS,
OKHCJIEHHE roMosioroB OeHsona. IlpencraBienne o0 OpUEHTUPYIOLEM IEHCTBUU 3aMECTUTENIEH B
OCH30JIbHOM KOJIbIIE Ha MIPUMEPE ANKHIbHBIX PaJUKaIOB, KAPOOKCUIBHOMN, THAPOKCUIBHON, aMHHO-
M HUTPOTPYNIBI, aTOMOB TrajoreHoB. (OCOOEHHOCTH XHMMHUYECKHX CBOWMCTB  CTHpOJIA.
[Tonumepuzanus ctuposa. CriocoObl OTydeHUs! U MPUMEHEHHE apOMAaTUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [Tomyraeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenne. KameHHslit yroib
U MIPOIYKTHI ero nepepadotku. CrocoOb! nepepaboTku HeTH: MEePeroHKa, KPEKUHT (TePMHUUECKUN,
KaTtanutudeckuit), pudopmunr, muponus. [IpoaykTel nepepaboTku HepTH, MX NPHUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOJHBIX YIJIEBOAOPOAOB. Peaknuu 3amMelneHus
rajjoreHa Ha  THAPOKCOrPYIHIly, HUTPOTPYIIy, IMAHOTPyIIly, aMuHorpynmy. [leiictBue  Ha
raJIOTEHIPOU3BOAHBIE  BOJAHOIO W CHOUPTOBOrO  pacTBopa  mmiénoud. BzaumopeiicTBue
JUTaJOreHalIkaHOB C MarHueM M LHMHKOM. [loHsTHE O MeTalsIoOpraHM4ecKUX COEINHEHUSX.
Hcnonb30BaHre TajOreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

DKClepuMEHTAIbHBIC METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAIICHUN: N3yYeHUEe (PU3HUECKUX
CBOMCTB yIJIEBOJOPOAOB (PacTBOPUMOCTbH), KAUECTBEHHBIX DPEAKIMH yIJI€BOJOPOAOB Pa3INYHBIX
KjaccoB (oOecuBeurBaHME OpOMHOM WJIM WOJHOW BOJABI, pacTBOpa IE€pMaHraHara Kajus,
B3aMMOJICHCTBHE alleTUJIeHa C aMMHAa4YHbIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyKeHHe YIiepoJia U BOJAOPOa B OPraHNYECKHUX BEIIECTBaX, MOJyYeHHE STUIIEHA U U3yueHHe
€ro CBOICTB, o3HakKomuieHue ¢ kojutekiusmMu «Hedtb» um «VYromby, ¢ obpasmamu IuiacTmacc,
Kay4yKOB M pPE3UHbl, MOJEIMPOBAHHE MOJEKYJI YIJEBOJAOPOAOB U TaJOT€HIIPOU3BOIHBIX
YIJI€BOJIOPOAOB.

Kucnopoacoaepxamye oprannyeckne coeinHEeHUsl.

[IpenensHble 01HOATOMHBIE cIUPTHI. CTpOEHHE MOJIEKY (Ha MpUMepe MEeTaHoJa U 3TaHoJIa).
['omonoruueckuii psas, odmias Gopmyia, u30Mepus, HOMEHKIIAaTypa U Kiaccudukaius. Ouznueckue
CBOMCTBA IPEEIbHBIX OAHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBA3M MEXKIY MOJEKYJIaMU CIUPTOB.
XUMUYECKHEe CBOMCTBA: peaklMU 3aMELIeHUs, AETUApATalliH, OKHUCIEHMs, B3aUMOJIEHCTBUE C
OPraHMYECKUMU W HEOPraHWYeCKUMH KucioTamu. KadecTBeHHas peakuus Ha OJHOATOMHBIE
cnupThl. JleficTBME 53TaHONa W MeETaHOJa Ha OpraHu3M uenoBeka. CHocoObl TOTy4eHUS U
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMEHKIATypa U u3oMepHusi. OCOOEHHOCTH (U3MUYECKUX W XHUMHUYECKUX
CBOMCTB.

MHoOroaroMHble CIHUPTHl — OSTWICHIVIMKOAb W TinUepuH. Dusnueckue U XUMHUYECKUE
CBOMCTBA: PEAKIUHU 3aMELIEHUsS, B3aHUMOJCHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMU
KHCIIOTaMH{, KauyeCTBEHHas peaklus Ha MHOroaroMHble crnupThl. [IpencraBieHne o mexaHu3Me
peakimii HykJIeo(uIbHOro 3aMenieHus. JlefictBue Ha oprann3M denoBeka. CrocoObl MOTY4YEHUs U
MIPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aMMHOE BIIMSHUE TUIAPOKCOTPYIIBI U OEH30JILHOTO SJIpa.
@usnyeckue cpoiictBa ¢eHona. OcoOEHHOCTH XHUMHUYECKHUX CBOMCTB (QeHona. KauyecTBeHHbIE
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peakimu Ha ¢enon. Tokcuunocts Qenona. CrocoObl MOMydYeHHS W TpUMEHEHHE (eHoma.
®denondpopmanbIeruaHas cMoa.

KapOoHunpHbIE COCAMHEHUS — aNIBACTHIBI M KETOHBI. DJIEKTPOHHOE CTPOSHUE KapOOHMIBHOM
rpynnsl. ['oMonoruyeckue psabl aibJeTHAOB M KETOHOB, oOmas ¢opMmyna, H30MepUs U
HOMEHKJIaTypa. PU3nYeCcKue CBOMCTBA ajbJCrU0B U KETOHOB. XMMHUUYECKUE CBOMCTBA aJIbJIETUIOB
U KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHHE albJeruoB, KAa4eCTBEHHbIE pEAaKUUU Ha
anpaeruabl. CriocoObl MOMyYeHUs U TPUMEHEHHE alIbJITHI0B  KETOHOB.

OAHOOCHOBHBIE TpeleibHbIe KapOOHOBblE KUCIOTHL. OCOOEHHOCTHM CTPOEHUS MOJEKYI
KapOOHOBBIX KHCIIOT. M3omepuss u HOMEHKIaTypa. (DU3WYECKHE CBONCTBAa OJHOOCHOBHBIX
npeleabHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHCIIOT.
XUMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOWCTBA, peakmus dTepuUKaIM, peakiuu ¢ y4acTHEeM
yraeBoaopoAHoro paaukana. (OCOOEHHOCTHM CBOWMCTB MypaBbUHOM KHCIOTBL. [loHsATHe o
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroodpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCJIOT, TUAPOKCHKApOOHOBBIX KHCHOT. IlpencraBurenn BBICIIMX — KapOOHOBBIX — KHUCIIOT:
CTeapuHOBasi, MNAJIbMUTUHOBAS, OJICMHOBA, IUHONEBAA,  JUHONEH08as KUCHAOTh.  CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie >¢upsl. ['omonoruueckuit psia, obmas Qopmyna, u3oMepuss U HOMEHKIATypa.
OU3NYECKUE U XUMUYECKUE CBOMCTBA: TUPOJIN3 B KUCION U LIEJIOYHOU Cpee.

Kupsl. Ctpoenue, ¢uznyeckue U XMMHUYECKHE CBOMCTBA >KMPOB: THIAPOJIU3 B KHUCIOH U
1enouHoil cpene. OCOOEHHOCTH CBOWCTB >KMPOB, COJEPIKALIUX OCTATKH HENPEENbHBIX MKUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

MBpLT4 KaK COJTM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kraccubukauus yrneBogoB (MOHO-, JU- |
noymcaxapuapl). MoHOcaxapuabl:  IIIOK03a,  (DpyKTO3a, rayakTosa, prudo3a, Je30KCHpruoo3a.
duznueckue CBOMCTBA U HaxoXJaeHue B npupone. PorocuHre3. XUMMUYECKHE CBOMCTBA TIFOKO3bI:
pEaKIMy C y4acTHEM CIUPTOBBIX U NbJETUIHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
IIpuMeHeHnEe TIIOKO3bI, €€ 3HAUEHHUE B JKU3HEIEATENBHOCTH opraHusMa. /lucaxapuabl: caxaposa,
MaibTO3a M JaKTo3a. BoccraHaBnuBaromMe M HEBOCCTaHABIMBAWOIIME Aucaxapuibl. ['maponus
nucaxapusioB. Haxoxxnenue B mpupoae u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIUKOT€H U
nemnono3a. CTpoeHue MakpoMOJIeKyJl Kpaxmaia, TIIMKOTeHa U 1eJUTi0103bl. Pu3nueckrue CBOMCTBa
Kpaxmajla ¥ LEeJUII0JI03bl. XMMUYECKHE CBOICTBA KpaxMaia: MApPOJU3, KaUeCTBEHHAs PEaKIus C
noJIoM. XMMHUYECKHE CBOMCTBA LIEJUIIOIO03bI: THAPOIIN3, MOIydyeHHe YPUPOB LeT0a03bl. [TonaTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHMsI BEIIECTB M WX MPEBPALIEHUI: PACTBOPUMOCTh
Pa3IMYHbIX CIIUPTOB B BOJIE, B3aUMOJIEICTBHE 3TAHONA C HATPUEM, OKHCIEHUE ATUIIOBOTO CIIMPTA B
aJIBJIETU]T Ha pacKaJI€HHON MEIHOM MPOBOJIOKE, OKMCIEHUE 3TUIOBOTO CIHMPTA AUXPOMATOM Kaaus
(BO3MOYKHO HCMOJIb30BAaHUE BUIEOMATEPHUATIOB), KaueCTBEHHBbIE peaKUMU Ha ajbAeruabl (C
rujpokcuaoM quamMmuHcepedpa(l) u ruapokcunom meau(ll)), peakius riunepuHa ¢ THIPOKCHAOM
meau(Il), xumuueckue cBoOIiCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBHE pacTBopa
rmoko3bl ¢ ruapokcunom  menu(ll), B3ammoneicTBHE Kpaxmana € MOJOM, pELIeHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 1o TeMaM «CrnupThl U geHomnb», «KapOoHoBbIe KHCIOTHI. Cl0XKHbBIE
3UPBD».

A3oTcoaep:kalye oprannyecKkne coelMHeHusl.

AMUHBI — OpraHMYecKre MPOU3BOIHbIE aMMuaka. Kinaccudukanus aMuHOB: anudaruyeckue
U apoMaTU4yecKue; MepBUYHbIC, BTOPUUHbIE U TpeTHuHble. CTpoeHue Mojekys, obmas dopmyna,
U30MepHsi, HOMEHKIAaTypa M (HU3MUecKue CBOMCTBA. XHMHMUYECKOE CBOWCTBA amu(paTUYECKHX
aMHHOB: OCHOBHbBIE CBOWCTBA, aJIKMJIMPOBAHNE, B3aUMO/ICUCTBHE NIEPBUUHBIX aMHUHOB C a30THCTOM
kucinoToi. Conu aJIKMJIaMMOHHS.

AHWINH — TpeACTaBUTENb aMUHOB apomaTtuueckoro psiia. CtpoeHue aHuiauHa. B3zanmHoe
BJIMSIHME TPYNI aTOMOB B MOJIeKyle aHWiIMHA. OCOOEHHOCTH XUMHMUYECKHX CBOICTB aHMJIMHA.




KavectBenHsble peakunu Ha aHWIMH. CrIocoObI OTy4eHUs U IPUMEHEHUE anupaTHIECKUX aMUHOB.
[TonydyeHnue aHWIMHA U3 HUTPOOEH3071a.

Awmunokucinotsl. Homenknarypa u uzomepusi. OTIenbHbIE TPEACTaBUTENH 0-aMHUHOKHUCIIOT:
[NIMLUH, anaHuH. OU3ndyeckue CBOMCTBA aMHUHOKHUCIOT. XMMHYECKHE CBOWCTBA aMMHOKHCIIOT Kak
aM(OTEpHBIX OPTaHUYECKUX COCTUHEHUH, peakiys MOJMKOHIEHCAUU, 00pa30BaHUE IMENTHIHOU
cBsi3u. buonoruueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MENTH/I0B.

benku xak nmpuponaHsie noiauMepsl. [lepBuyHasi, BTopuuHas U TPETHYHAS CTPYKTypa OEJIKOB.
XuMuYecKkue cBOMCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEAaKIIMK Ha OEJIKU.

DKclepUMEHTAIbHbIC METO/IbI M3YYEHUS BEIIECTB U UX MPEBPAIIEHUI: pacCTBOpEeHUE OEIKOB B
BOJe, JeHaTypauus OENKOB TIpU HArpeBaHUU, LIBETHHIE peEaKUuu Ha OCJIKH, pelleHue
HKCHEPUMEHTAIBHBIX 33/a4 MO0 TeMaM «A30TCOAEp)KAIllMe OPraHUYeCKUEe COCTUHEHUS» U
«Pacro3HaBaHue OpraHMueCKUX COCIMHEHHUI.

BbicokoMosieKyIsIpHbIE COeIMHEHM.

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJEKYISPHBIX COCAMHEHUNH: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIMMEPU3AIIUH, CPEAHSS MOJIEKysipHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BBICOKOMOJIEKYISAPHBIX COSTUHEHH — MOJIMMEPU3alUs U OJTUKOHICHCAIUS.

[TomumepHble MaTepuainsl. [lmactmacchl (TOMMATHIICH, TOJIHMIIPONUICH, TMOTHMBHHUIXJIOPHUI,
MOJIUCTUPOJT, TOTUMETHIMETaKPHIIAT, MOJIUKApOOHATHI, MOIUAITUIICHTepedTanar). YTuiu3anus u
nepepadoTKa MIACTHKA.

DnactoMepbl:  HaTypalbHbIH  KaydyK, CHHTETHMYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOIMOK, MIEPCTh, MIENK), HMCKYCCTBEHHBbIE (BHUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[TonuMmepsl crienuanbHOrO Ha3HaueHUs (TeQIIOH, KeBiap, SIEKTPONPOBOASIIUE MOJIUMEPHI,
OmopasaracMbie TIOJTUMEPHI).

OKCIIepUMEHTANIbHBIC METOJIbl M3YUYEHHUSl BEIIECTB W WX MPEBpallleHU: 03HAKOMJICHHUE C
oOpasaMud TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, peEIICHHUE
HKCHEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE MIacTMAcC U BOJIOKOH.

Pacuérnble 3anaum.

Haxoxaenue MonekynsipHOH (OpMyJIbl OpraHMYECKOI'O COEIMHEHMs IO MAacCOBBIM JI0JISIM
DIIEMEHTOB, BXOJSANIMX B €r0 COCTaB, HAXOXJICHHWE MOJEKYISIPHOW (HOPMYIBI OPraHUYECKOTO
COeIMHEHHS 10 Macce (00BEMY) IPOIYKTOB CrOpaHus, MO KOJIWYECTBY BEIIECTBA (Macce, 00bEMY)
NPOAYKTOB pPEAaKUMU W/MIM HCXOAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOU (HOpMYIIbI
OpPTaHUYECKOTO BEIIeCTBA HA OCHOBE €ro XHMHUYECKHMX CBOWCTB WJIHM CIIOCOOOB TIONYyYeHUS,
OIpeJIeJIEHUE IO BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MEXMpeIMETHBIX CBsi3ed NpU M3ydyeHMM opraHmdeckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, TaK W
MOHATHUH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OOm1re ecTecTBEHHO-HAYYHBIC TIOHATHS: SIBIICHUE, HAYYHBIH ()aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaluu3, CHUHTe3, Kiaccuukanus, HaOMIONEHHE, U3MEpEeHUE, HSKCIEPUMEHT,  MO/IEIb,
MO/ICITUPOBAHUE.

dusnka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHB,
BEIIECTBO, TeJO, O0BEM, arperaTHOE COCTOSIHWE BEIIECTBA, (PM3MUECKUE BEITMYMHBI, €IMHHUIIBI
U3MEpPEHUsi, CKOPOCTb, SHEPTUS, Macca.

buonorusi: kimerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA U TeTepoTpOodHBI THUIl MUTaHUA, OpokeHHe, (POTOCHUHTE3, IbIXaHHE, OEJKH,
YIIIEBOIBI, JKUPBI, HYKJIIEHHOBBIE KHCIIOTHI, (JEPMEHTEHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIMBO.

TexHoNOTHS: THIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.
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11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUSA

Teoperudyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYeCKUil anemeHT. M3oTomnbl. CTpoeHHe 3JIeKTPOHHBIX
000JI09eK aTOMOB, KBAHTOBBIC YK CIIa. JHEPTeTUICCKUE YPOBHH U MOAYPOBHHU. ATOMHBIE OpOUTAIIH.
Kraccudukaiuss XUMHYECKHX 3JIEMEHTOB (s-, p-, d-, f-aemenTs). PacmpenencHue 3J1eKTPOHOB 110
aATOMHBIM OpOUTAISIM. DIIEKTPOHHBIE KOHPHUTYpalldd aTOMOB JJIEMEHTOB II€PBOTO—YETBEPTOTO
MEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUHU, DJIEKTPOHHBIE KOH(PHUIYypalluu HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[lepmonnueckuit  3akoH u  Ilepmoamueckas  cuctemMa  XHMHYECKHX  DJIEMEHTOB
J.M. MenneneeBa. CBsi3p nepuoanyeckoro 3akoHa M llepuopnueckoil cUCTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
XUMHYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMMH MPOCTBIX M CIOXKHBIX BEIHIECTB IO TpyIIaM u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

XuMuyeckass CBS3b. BHAbl XMMHUUYECKOM CBSI3M: KOBAJICHTHAs, HWOHHAsA, MeETaandecKas.
MexaHu3mbl o0Opa3oBaHus KOBQJIEHTHOM CBA3U: 0OMEHHBI
U JIOHOPHO-aKIENTOPHBIM. ODHEpruss u JJIMHA CBsI3U. [lOJNSIpHOCTH, HANpaBIEHHOCTh W
HAaChIIIAeMOCTh KOBAJIECHTHOM cBsi3u. KpaTHbie cBsA3u. BomoponHnas cBsizb. MexMmolieKyisipHbIe
B3aUMO/ICHCTBUS.

BanieHTHOCTh M Baj€HTHbIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII
C UX TE€OMETPUUECKUM CTpPOEHHEM (Ha TPUMEPE COSTUHEHUN FJIEMEHTOB BTOPOTO MEPHO/IA).

[IpeacraBnenne O  KOMIUIEKCHBIX — coeluHEeHMsX. (CocTaB  KOMIUIEKCHOIO — HOHA:
KOMILUIEKCOOOpa3oBaTeib, JIMTAHAbl. 3HAYCHHE KOMIUICKCHBIX coenuHeHuid. [lonsitue o
KOOPJAMHALIMOHHON XUMUHU.

BemectBa MoJIEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI KPUCTATUIMUECKUX PEHIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonsitue o mucnepcHbIx cuctemax. MctuHHbIe pacTBOpHL. [IpeacTaBieHne O KOIOUIHBIX
pactBopax. CriocoObl BeIpaKE€HHUsI KOHIIEHTPAILIMU PaCTBOPOB: MAacCOBasl I0JIS BEIIECTBA B PacTBOPE,
MOJISIpHAsl ~KOHIIEHTparus. HachIllieHHble ¥ HEHACHIIMIEHHBIE PAcTBOPBI, PACTBOPHUMOCTb.
Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. |pUBHAIIbHBIC HA3BAHUS
OTJIETIbHBIX MPEACTaBUTENECH HEOPraHNUYECKUX BEIIECTB.

Krnaccudukanys XMMHUECKUX peaklUii B HEOPraHWYECKOM M OpraHMYecKOd XMMHUHU. 3aKOH
COXpaHEHHUsT MacChl BEIIECTB; 3aKOH COXPAHEHMsS] U TPEBPALICHUS SHEPrUU MPU XHUMHUUYECKHX
peaknusax. TermoBsie 3QPEKTh XUMUYECKUX peakiuii. TepMoXxuMudecKkrue ypaBHEHUSI.

CKOpOoCTh XMMHYECKON PEaKIfH, €€ 3aBUCHMOCTh OT Pa3IU4HbIX (pakTopoB. ['OMOTeHHBIE U
reTeporeHHbie peakunn. Katanus u kataan3aTopesl.

OOpatumble U HEOOpaTUMBIE peakIuu. XUMUYeckoe paBHOBecue. KOHCTaHTa XHMMHUYECKOTO
paBHOBecusi. DaKTOpBI, BIUAIONIME HA TMOJOKEHHE XHUMHYECKOTO pPaBHOBECHS: TeMIIepaTypa,
JIaBJICHUE U KOHLEHTpAIMU BEUIECTB, yuyacTByomux B peakuuu. [Ipunnun Jle [larense.

OnektponuTtrueckas — auccoranus. CuibHble © ciaa0ble  AMeKTpoduThl.  CTeneHb
nucconuanuu. Cpena BOIHBIX PACTBOPOB: KUCIOTHAs, HEUTpaibHas, IIeaoudHas. BoaopoaHslii
nokazarens (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHbp okucieHus. OKucauTenb U
BOCCTAHOBUTENh. [Iporecchl OKHMCIEHHS W BOCCTAaHOBJICHHS. BakHeHIHMe OKUCITUTETH W
BOCCTaHOBUTEIH. MeTOJI 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 PaCTBOPOB U PACILIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIC METO/bl M3YYCHUS BEMIECTB W WX TPEBPAIICHUUN: pPa3IOKEHUE
MEPOKCUJA BOJOPOJA B MPUCYTCTBUU KATalW3aTopa, MOJEIN KPHUCTAIUIMYECKUX PELIETOK,
MIPOBEACHUE PEAKIINN HOHHOTO 0OMEHa, OTIPEICIICHUE CPE/Ibl PACTBOPOB C MTOMOIIBIO WHIUKATOPOB,
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W3yueHHE BIUSHHS Pa3lIUYHbIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH peakiuu U TOJO0XKEHHE
XMMHYECKOTO PABHOBECHS.

Heoprannueckasi xumus.

[lonoxxenne HemerawioB B [lepuonmyeckoi  CUCTEME  XMMHUYECKHMX  JJIEMEHTOB
J.1. MenneneeBa u OCOOCHHOCTH CTPOCHHSI MX aroMoB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB.
Annotponus HeMeTauIoB (Ha pUMepe KUciIopoa, cepsl, pocdopa u yriaepona).

Bonmopon. Ilonyuenue, ¢u3nueckue W XUMHUYECKHE CBOMCTBA: pEaKIMH C METaUIaMU U
HEMeTaJlJIJaMH, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. [ mapuabl. TOIUIMBHEIE 2JIEMEHTHI.

l'anorensl. Haxoxxaenwe B mpupoje, CIOCOOBI TMOMY4YEHUs, (PU3MUECKUE M XUMUYECKHE
cBoiictBa. ['asoreHoBomopozasl. BakHeimme KUCIOPOACOACpkKAIIUE COCAUHEHUSA TaJOrCHOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOXY4YEHUs ranoreHoB. [IpuMeHeHne rajnoreHoB u ux
COETUHEHUH.

Kucnopoxn, o3on. JlabGopaTopHble MW TPOMBIIIJICHHbIE CHOCOOBI MOJNYYEHHS KHCIOPOAA.
Du3nyecKue U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KHCI0pOaa ¥ 030HA. OKCUABI U IEPOKCUBI.

Cepa. HaxoxaeHue B mpupojie, CriocoObl MOTydeHHs, (PU3HIECKUE U XUMHUYECCKHE CBOMCTBA.
CepoBonopon, cyabduabsl. Oxcua ceprl(1V), okcua cepri(VI). CepHucras u cepHasi KUCIOTHI U UX
coir. OCOOEHHOCTH CBOWCTB CepHOM KUCIOTHI. [IpuMeHenne cepsl 1 €€ COeIMHEHUIA.

Azot. HaxoxaeHue B mpupojie, criocoObl NOIy4YeHUs, PU3NUECKUEe U XUMUYECKUE CBOICTBA.
Ammuak, HUTpUIbpl. Okcuabl azora. A3oTHcTas M a30THAas KUCIOTHL U UX coiu. OcoOeHHocTH
CBOWCTB a30THOM KUCIOTHI. [IpMeHeHne a30Ta u ero coeAMHEHU. A30THbIE y100pEeHHUs.

dochop. Haxoxnenue B mpupoae, CHOCOObl TOMydeHUS, (PU3NICCKUE W XUMHUYCCKHEC
coiictBa. @ochunsr u bochun. Okcunsl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. PochopHbie y10OpeHUs.

VYraepol, HaxoXaAeHHE B Ipupoje. AJoTponHble Mogudukanmuu. dusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcup yriepoaa(ll), okcun
yrnepoaa(IV), yrompHast kuciora u €€ coiau. AKTHBUPOBAaHHBIN yrojb, agcopOuus. OysiepeHsl,
rpadeH, yriepoaHble HaHOTPYOKH. [IprMeHeHre ITpoCThIX BEIECTB, 00Pa30BaHHBIX YIIEPOIIOM, U
€ro COCIMHECHUMN.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MojyuyeHus, (U3MUeckue M XHUMHUYECKUe
cBoiicTBa. Oxcun kpemHusA(IV), kpeMHueBass KucinoTa, cuiukathl. [IpuMeHeHHe KpeMHHUsS U ero
coequHeHuni. CTekIio, ero MmojiyueHue, BUAbl CTEKIIA.

[Tonoxxenne meramnoB B [lepuoanueckoil cucTeMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000J0YEK aToMOB MeTaiioB. OOmmue ¢u3nyeckue CBOMCTBa METaJUIOB.
[Ipumenenue MetansioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUH psiJi HAaNpsDKeHU MeTayuioB. OO0mue crnocoObl MOJyYeHHUsS METaUIoB:
TUIPOMETAUTYPrisi, MUPOMETAJUTYPrus, AJeKTpoMeTautyprus. [loHsTHE O KOppO3uu MeETaljIoB.
CriocoOblI 3alUThl OT KOPPO3HUH.

Obmass xapakrepuctuka MetamnoB [A-rpynnel Ilepuonnyeckoil cuCTEMbl XHMHYECKUX
anieMeHTOB. HaTpuit u kxanuii: momydeHue, ¢pu3Myeckue M XUMUYECKHE CBOMCTBA, NMpPHUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

OObmas xapaktepuctuka metamwioB IIA-rpynmnsl Ileprognueckoll CHCTEMBI XUMHYECKHX
3JIeMEHTOB. Maruuii U KaJlplUui: moixydyeHue, pusndeckre U XUMUYECKUEe CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coequHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AnroMuHui: monyuyeHue, (uU3MYECKHe W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOTo
BEIIECTBA W €ro coeauHeHWH. AMQoTepHble CBOHCTBA OKCHIAa M THUIAPOKCHAA aJTIOMHHUSA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmast xapakTepucTHKa MeTauloB No0ouHbIX noarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyeckue U XMMHUYECKUE CBOICTBA XpoMa M €ro coequHeHH. OKCUABI U TMIPOKCHJbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M AuMXpoMmaTbl, UX OKHUCIUTENIbHbIE CBOWCTBA.
[TonydyeHne u npuMeHEeHUe Xpoma.
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dusznueckue U XUMUYECKHE CBOMCTBA MapraHiia W €ro coeauHeHud. Baxkseimue
coenunenns mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar xamus,
€ro OKUCIUTENIbHBIE CBOKCTBA.

duznyeckue U XMMUYECKHE CBOICTBA Xkele3a U ero coequHeHuil. OKCuabl, THAPOKCUABI U
conu xene3a(ll) u xeneza(lll). [Tonyuenue u npuMeHeHue xKeje3a U €ro CIjIaBoB.

duznyeckue U XMMHUYECKHE CBOMCTBAa Meau U e€ coenuHeHuil. [lonmydyeHue u npumeHeHHe
MeIU U €€ COCIUHEHUN.

[uuk: nmonydyenue, pu3nUecKue U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE CBOMCTBA OKCHUIA U
TUJIPOKCHU/IA IUHKA, THAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKA U €r0 COEMHEHUH.

DKCIIepUMEHTAIbHBIC METO/Ibl M3YYEHHs BEIIECTB M MX MpEBpallleHui: u3ydeHue oOpas3loB
HEMETaJJIOB, TOpeHue cepsl, ¢ochopa, xene3a, MarHus B KUCIOPOJE, M3YYCHHE KOJUICKIIUU
«MeTamnel U CIUIaBbl», B3aUMOJICHCTBUE IIEIOYHBIX U IEJIOYHO3EMENbHBIX METaUIOB C BOJAOHN
(BO3MOYKHO HCIIOJIb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJEHCTBUE IIUHKA U JKeJle3a C pacTBOpamMH
KHCIIOT M HIeNiouel, KaueCTBEHHbIE peaklMd Ha HEOpPraHW4yecKhue aHUOHBI, KaTUOH BOAOPOAa U
KAaTHOHBI METAJUIOB, B3aUMOJICHCTBUE TMAPOKCUIOB AJIIOMUHUSA M IUHKA C pacTBOpPaMU KHUCJIOT U
1ieNoueH, pelieHrne SKCIepuMeHTANIbHBIX 3a7a4 o TeMaM «[ anmoreHsl», «Cepa u €€ CoeMHEHUS,
«A30T u dochop M HX coenuHEHHS», «MeTalbl TIABHBIX HOArpynm», «MeTamibl moOOYHBIX
MOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMYMBOrO pa3BUTHs denoBeuecTBa. [loHATHE O HAyYHBIX
METOJIaX MO3HAHMUS U METOJOJIOTMHM Hay4HOro uccieaoBaHusd. HayuHble MpUHIMIBI OpraHU3aluu
XMMHUYECKOTO MPOU3BOJCTBA. [IpoMbINieHHBIE CIOCOOBI MOMYYeHHs] BaKHEHMIIMX BelIlecTB (Ha
[pUMepe IPOU3BOJCTBA aMMHUAaKa, CEPHOM KHCIOTHI, MeTaHona). [IpombliieHHbIE CIOCOOBI
MOJIyYEeHUsI METAUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHUE OKpYKaloIlleld cpeiasl U ero
nocyencTBus. Posib XuMuu B 00€CII€UeHUH SHEPTeTUUECKOM 0€3011acHOCTH.

Xumuss u 370poBbe 4yenoBeka. JlekapcTBeHHble cpencTBa. llpaBuia uMcCHoib30BaHUs
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METULUHBI.

XUMHsI TUIIU: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe N00aBKU. Ponb xumuu B oOecrneyeHUn
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgromepnbsle cpeactBa. beitoBas xumwus. IIpaBmiia Ge3omacHoOro
MCIOJIb30BaHUs IIPenapaToB ObITOBOM XMMUM B MIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHbIE MaTEpHUaIbl (LIEMEHT, OETOH).

Xumus B celIbCKOM X03siiicTBe. OpraHndeckrue 1 MUHEpaibHbIe y100peHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuallbl, KpacKu, CTEKJIO, Kepamuka. Marepuansl Jist
ANEeKTpoHUKHU. HaHOoTEXHOIOTHA.

Pacuérneble 3anaum.

Pacuéthl: Macchl BemiecTBa MM 00bEMa ra30B IO U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WK 00bEMY OJJHOTO M3 YYACTBYIOLIUX B PEAKIMU BEIIECTB, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
NPOAYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB HMMEEeT IpHMecH, Macchl (00béMa, KoluyecTBa
BELIECTBA) IPOAYKTa peakuuu,
€CJIN OJHO M3 BEUIECTB JIaHO B BHJIE pacTBOpa C OMNPEAEIIEHHON MaccoBOM J0JE€H pacTBOPEHHOTO
BEIIECTBA, MAacCOBOM JOJM U MOJSPHOM KOHILEHTpPAllMW BeEIleCTBA B PACTBOpPE, JIOJM BBIXOJA
IIPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBS3e MpU U3ydeHUH OOIIel M HeopraHuuecko xumuu B 11
KJIaCCe OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U
MIOHATHM, IPUHATHIX B OTJEIbHBIX PEAMETAX ECTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHUS: SIBJICHHE, HAyYHbIH (aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaluu3, CUHTe3, KiaccuuKkauus, MEePUOAUYHOCTb, HAOIIOIEHUE, H3MEpEeHHEe, HKCIIEPHUMEHT,
MO/JIeJb, MOJIEJINPOBAHHUE.
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dusuka: matepusi, MUKPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEHTPOH, NOH, U3OTOIIHI,
PaIMOaKTHBHOCTh, MOJICKYJa, JSHEPreTUYECKHH YpPOBEHb, BEILECTBO, TEJO, O0BEM, arperatHoe
COCTOsSIHHUE BCILICCTBA, HIIGaHBHBIﬁ ras, CI)I/ISI/I‘-IGCKI/IC BCJIMYMHBI, CAUHHULBI U3MCPCHHUA, CKOPOCTD,
9HEprHusi, Macca.

Buomorusi:  kierka, oOpraHusM, S3KocHcTeMa, Ouocdepa, MeradoiaM3M, Makpo- U
MHKPODJICMEHTBI, OCJKHU, JKUPBI, YIICBOJbI, HYKJICHHOBBIC KHCIOTBI, ()EPMEHTBI, TOPMOHBI,
KPYT'OBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

[eorpacdusi: MUHEpAITBI, FOPHBIE TOPOJIBI, [IOJE3HBIC UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMHUECKas MNPOMBINIJICHHOCTb, MCTAJUIYpPrus, CTPOUTCIBbHLIC MATCpUAJIbI,
CEIbCKOXO3SCTBEHHOE  MPOM3BOJACTBO,  IUILIEBAas  MPOMBIIUICHHOCTh,  (hapManeBTHYeCcKast
MPOMBIIIJICHHOCTD, MPOMU3BOACTBO KOCMCTUUCCKHUX IMPLCIIAPaTOB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHajIoB, YJICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-IESATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE JMYHOCTHBIX
PE3YJIbTAaTOB OCBOCHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEr0 OOLIero 00pa3oBaHUsl BbIJICICHBI
CIeNyIOUINE  COCTABISIOIIME:  OCO3HAaHWE  OOYYalOIIMMHCA  POCCHHCKOHW  TpaykKIaHCKON
UJICHTHYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEICIICHUIO; HAINYNE
MOTHBAlMM K OOY4YEHHIO; TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCA
OPUHATBIMA B OOINECTBE TMpaBHJIaMH M HOPMaMH TIOBEJICHHS;, HAJIUYUE MPAaBOCO3HAHUS,
9KOJIOTMYECKON KYJIbTYPBI; CIIOCOOHOCTh CTABHUTH LIEJIH M CTPOUTH KM3HEHHBIC TLIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MpeaMmera «XHMUs» OTPaxaroT c(hOPMHPOBAHHOCTH
OIIBITa TO3HABATENILHON M MPAKTHYECKON MEATETBHOCTH OOYYArOIIMXCS B IPOIECCe pean3anui
00pa30BaTEeNbHOM JICATSITHHOCTH.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS IpeaMeTa «XHMUs» OTpakaroT C(HOPMHUPOBAHHOCTH
OIbITa TMO3HABATEIILHON M MPAKTHYECKON JEATEIBHOCTH OOYYAIOIIUXCs B MPOLIECCE pealn3alliu
00pa3oBaTeNbHOM AESTENEHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHMS:

OCO3HaHUs OOYYarOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX IMPaB U OOS3aHHOCTEW, YBAKEHHS K
3aKOHY U IPaBOMOPSIIKY;

NPEACTAaBICHNUS O COLHMAJIbHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESTEIbHOCTH NPH CO3/JaHHHM YYEOHBIX IPOEKTOB,
peLICHUH yueOHBIX U M03HABATEIBHBIX 3124, BHITIOJIHCHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY M apryMEHTBI JPYTHX
NIPY aHAJIN3E PA3INYHBIX BUIOB YUCOHOH JeITEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

IICHHOCTHOT'O OTHOIICHHUS K HCTOPUIECKOMY U HAYYHOMY HACJICAMIO OTEUCCTBEHHON XUMUHU;

YBaXEHUS K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPHU U MPAKTHYECKOTO MPHIOKECHUS XUMHH,
OCO3HaHUsI TOTO, YTO JAHHBIC HAYKH €CTh PE3yJbTaT JJIMTEIbHBIX HAOIIOJACHUIA, KPOIOTIUBBIX
IKCTIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPYAa YYEHBIX U TIPAKTHKOB;

MHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJYYCHUH M TOCICIYIONIEM aHAIu3e HHPOpMAIUU
0 TIEPEIOBBIX JTOCTHKEHHUSX COBPEMEHHOI OT€YECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OILICHMBATh CHTYAI[MH, CBS3aHHBIC C XUMHUYCCKHMH SIBJICHUSIMU, U MPUHUMATh
OCO3HaHHBIE PEUICHUs, OPHEHTHPYICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEICHHE W TMOCTYNKH CBOMX TOBApUINEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHMS TIOCIIEICTBHIA TIOCTYIIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

NOHUMAaHUS LEHHOCTEH 3J0pOBOrO0 H 0e30macHOro obpas3a KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/IEHHSI TTPAaBUIT OE30IIACHOTO OOpAILEHHS C BEIIECTBAMH B OBITY, TIOBCEAHEBHOM JKU3HH,
B TPY/IOBOH JICATEIBHOCTH;

MOHUMAaHUS [ICHHOCTH TPAaBHJ MHIUBHIYAILHOTO U KOJUIEKTUBHOTO O€30MacHOTO IMOBEICHHS
B CUTYAIIHSIX, YIPOXKAIOIIUX 370POBBIO U KU3HH JTIOJICH;

OCO3HaHMsI TOCJIEJCTBUI W HENPUATHS BPEIHBIX TPHUBBIUEK (YIMOTPEOJICHHUS AJKOTOIS,
HapKOTHUKOB, KYpPEHHUS);

5) TPyA0BOr0 BOCIUTAHUS
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KOMMyHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTHU B y‘IGGHO-HCCHCI{OBaTCHLCKOﬁ ACATCIIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACSITEIBHOCTH;

YCTAHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUHU [MPAKTUYCCKUX 3a1aqd COHHaﬂbHOﬁ
HAIpPaBJIEHHOCTHU (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHUECKOMY M3YUYEHHUIO MPO(GEcCHii pa3InyHoOTo poia, B TOM YKCIIE HA OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUU 110 XUMUU;

YBAXKEHUS K TPYAY, JIIOASM TPyAa U pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBUYaJbHOM TpaeKTOpuUu oOpazoBaHusi, Oymayiieit
HpO(beCCI/II/I H pcajn3anuu COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C y‘léTOM JIMYHOCTHBIX HMHTCPCCOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEM 00111eCTBa;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU 11e€J1eCO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TJI00aJBHOIO XapaKTepa 3KOJOTUYECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATBHOM CPEMbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTHIKEHUN XUMHUH [UJIsl PEIICHUs BOMPOCOB
PaLMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENpPUSATHS JEWCTBHUM, NPUHOCSAUIMX BpEI OKpYXarolled NpUpOJHON cpene,
YMCHHUA HPOIrHO3UPOBATH H66HaFOHpI/I$ITHI)I€ OKOJIOTHUYCCKUE TMOCICACTBUA MPCAITPHHUMACMBIX
JNENUCTBUN U NPEAOTBPALIATh UX;

HaJIMYHA Pa3BUTOTO OKOJOIMYCCKOro MBIIIJICHUA, DKOJIOTHUECKOH KYyJbTYpbI, OIIbITA
NEATEIbHOCTH  SKOJIOTMUYECKOW  HANpaBIC€HHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HUMH B
HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COIII/IaJII)HOf/'I IIPAaKTUKCE, CHOCOOHOCTH U YMCHHA aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKu U
OOIIECTBEHHOH MPaKTHKH;

MOHUMaHUS CHeNMPUKA XUMHHM KaKk HayKd, OCO3HaHusA €€ ponu B (PopMHUpOBAHUU
paIMOHAIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TNPEACTaBIEHUS 00 OKpY)KaroleM
MHpPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B IO3ZHAHUU ITPUPOJAHBIX 3aKOHOMEPHOCTEN U PEILLIEHUU
po0OJsieM COXpaHEeHMsI IPUPOAHOIO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUM [IJII COBPEMEHHOM IMBUIU3AIMHU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW PO B CO3JaHUM HOBOW 0a3bl MaTepUaNTbHON
KYJIbTYpPbI, B PELIEHUH TJ00albHBIX IMPOOJIEM YCTOWYMBOIO PAa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM,
HHEPreTHYECKOH, MUIIEBON U SKOJOTHUYECKON 0€30MacHOCTH, B PA3BUTUU MEAHUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa O0IIecTBa;

€CTECTBEHHO-HaYYHOM T'PaMOTHOCTM: I[OHMMAHMS  CYIIHOCTH  METOJIOB  IO3HAHMA,
HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax, CIIOCOOHOCTH HCIOJIL30BaTh moJIy4a€MbIC 3HAHUA JIA
aHaln3a U OObSICHEHUS SBICHUHN OKPY)KAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JAcJIaTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB U UMCHOIINXCA HAaHHBIX C LICIBIO
MOJyYE€HUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUECKHUE 3HAHUS JUIsl pelIeHUs MpoOJieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MMO3HAHUIO, UCCIIEI0BATENBCKON AEATENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpepbIBHOMY 00pa3oBaHHI0O U €aMOOOpa3oBaHUIO, K
AKTUBHOMY IOJIYUYCHWIO HOBBIX 3HAHWH ITO XUMHUH B COOTBETCTBUM C JKHU3HEHHBIMH HOTpe6HOCT${MI/I;

HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX chepax mMpodecCHOHATHHON AeITeTbHOCTH.
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METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOrPaMMbl TI0 XMMUHU Ha YPOBHE CPEIHETO 00IIero
00pa30BaHMs BKJIIOYAIOT:

3HaYMMble IS (OPMUPOBAHUS MHMPOBO33PEHHSI OOYHYAIOUIMXCS MEKAUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIIEHAayYHbIC IOHATHUS, OTPAKAIOIINE LIEJTOCTHOCTh HAYYHOW KapTUHBI MUpa U
CHCI_[I/I(I)I/IKy MCTOAOB IO3HAHUS, HCIIOJIIB3YCMbIX B CCTCCTBCHHBIX HAYKaxX (MaTepI/ISI, BCIICCTBO,
SHEpIus, sBIEHHE, MPOLECC, CUCTEMa, HAy4HbIM (aKT, NPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0OBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHBIC yueOHbIe JNEeUCTBUS (mo3HaBaTebHbIE, KOMMYHHKaTHBHBIE,
peryasTHBHBIE), oOecneunBaromue GopMupoBanue (PyHKIIMOHAIBHOW TPAaMOTHOCTH U COLMAIIbHON
KOMIIETEHIIMH 00y4aroIuXcs;

CIIOCOOHOCTh o0ydJaromuxcs  HUCIIOJIb30BATh OCBOCHHBIE  MEKIUCLHUILIMHAPHBIE,
MHUpPOBO33PDEHUYECKHE 3HAHUS W YHHBEpCaJbHble YueOHble JEHCTBHS B I103HABaTEIbHOH U
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble  pe3yiabTaTbl  OTPaXKalOT —OBJAJ€HHE YHHBEpPCAJbHBIMU  Yy4eOHBIMU
IMO3HAaBATCJIbHBIMHW, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA [[GP'ICTBHSIMPI.

Ilo3naBaTe/ibHBIE YHHBePCAJbHbIE YUeOHbIE Tl CTBHUS

1) 6a3oBble JIOrHYecKHeE AeiiCTBUS:

CaMOCTOSITENILHO  (OPMYIUPOBATh W aAKTyaJM3MpOBaTh MpodOIeMy, paccMarpuBaTh €€
BCECTOPOHHE;

OTpENEATh 1EIu JCATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTCPUH WX JOCTHIKCHHS,
COOTHOCHUTH PE3YyJIbTATHI ICATEIHLHOCTH C IIOCTABICHHBIMH IEIISIMU;

WCIIOb30BaTh TMPU OCBOSGHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBINIUICHHUS: BBIJACISTH
XapaKkTepHble TPU3HAKK TIOHSATHA W  yCTAaHABIUBAaTh WX  B3aMMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIIME TTOHATHUSA /UL OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHIA;

BBEIOMpATH OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMA BEIIECTB H XUMHUYECCKUX PEAKIIHIA,

yCTaHABIUBATh MPUUYUHHO-CIIEICTBEHHBIE CBSA3U MEKIY U3YYaeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXKIACHHS (MHIYKTUBHBIC, NECAYKTHBHBIC, 110 aHAJIOTHUH), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHUBOPEYHUS] B PAacCCMATPHUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKJTFOUCHUS,

MPUMEHITh B TpoIlecce TMO3HAHWUS HCIOIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIEC)
MOJIeTTH, TTPE0OpPa3OBhIBATh MOJCIBHBIC TPEICTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) JJICMCHTA,
XuMHuueckas Qopmyna, ypaBHEHHE XHMMHYECKOM peakluu — TpU pPElIeHUH y4eOHBIX
MMO3HABATENIBHBIX M MPAKTUYCCKUX 3a/1a4, IPUMEHSATh HAa3BaHHBIC MOJICIHHBIC MTPEICTABICHHS JIJIs
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB H3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIeN0BaATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMyIpoBaTh IETM W 3a7a4d  WCCIICIOBAHUS, WCIOJIB30BaTh IIOCTaBJICHHBIE U
CaMOCTOSITENTFHO C(HOPMYIUPOBAHHBIE BOMIPOCHI B KAYeCTBE MHCTPYMEHTA TIO3HAHMSI U OCHOBBI IS
(hopMHUPOBaHUS TUIIOTE3HI 10 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKJICHUI;

BIIQJIETh HABBIKAMH CAMOCTOSATEIHHOTO IUIAHMPOBAHHWS M TPOBEACHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOMI0MAaTh 3a XOJIOM IIPOIIECcCa, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOpMyIupoBaTh OOOOMIEHUS H BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;
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npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBAaTENIbCKOM M MPOEKTHOH  JesTeTbHOCTH,
IPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB peEIICHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/I0B TIO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MH(OpMAIMK (HAyYHO-TIOMYJISIpHAs IUTepaTypa
XMMHUYECKOIO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcsl VHTepHeTra), aHanM3MpOBATh
MHPOPMALIMIO PA3NMYHBIX BUIAOB W (OPM TPEACTABICHUS, KPUTHYECKHM OLIEHUBATh €&
JOCTOBEPHOCTh U HENIPOTUBOPEUYUBOCTD;

(dbopMyIHpOBaTH 3ampochl W MPHUMEHATh pPa3JIMYHbIE METOAbI NpPU TIOUCKE M OTOOpE
uHpopMalun, HeOOXOJUMOM [T BBINOJIHEHHS Y4€OHbIX 3a/Jja4 ONPeesIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA H
Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMANIbHYIO (OpPMY IMpelcTaBIeHUs HWHPOPMALUU (CXEMBbI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

WCTIOJNB30BAaTh HAy4YHBIH S3BIK B KayecTBE CPEACTBA IMpH paboTe ¢ XUMHYECKOU
uHpopMalue: IPUMEHATh MEXIpeaMeTHbIe ((PU3nYecKue 1 MaTeMaTHUeCKue) 3HaKU U CUMBOJIBI,
bopmyibl, a0OpeBHATYpPBI, HOMEHKIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPECTBA HAIJISIIHOCTH.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBI B XOZI€ JHAJIora W/WiIH JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (HOPMYIUPOBATH CBOU MPEJIOKEHHUS] OTHOCUTEIBHO BHIITIOIHEHHU S
MPEJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3CHTAllMed pe3yJbTaTOB II03HABATENILHOW JEATENbHOCTH, IOJyYEHHbIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIOJIHEHUN XMMHUYECKOT0 IKCIIEPUMEHTA,
IIPAKTUYECKON PabOTHI MO0 HMCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BEIECTB, peau3alud y4eOHOro
MpoeKTa, W (POPMyIHUpPOBATH BBIBOJLI MO pe3yJbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MYTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBIIATH CBOKO II03HABATEIBHYIO JEATEIbHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
npe/ularaeéMblii  aJrOpUTM JEHCTBUM NpPH BBHINOJHEHUHM YYEOHBIX M HMCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEKTUBHBIA COCOO UX peIIeHHs ¢ YYETOM MOJIY4YEHHsS HOBBIX 3HAHHUM O
BELIECTBAX U XUMHUYECKUX PEaKLUsAX;

OCYILECTBIISATH CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

HNPEIMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO0 XMMHU Ha YTIIyONEHHOM YpOBHE Ha
YpPOBHE CpeaHero ooOmero o0pa3oBaHWs BKIIOYAIOT crenupuYecKue i y4eOHOro mpeameTa
«XUMHS» HAay4YHbIE 3HAHUS, YMEHHs W CIOCOOBI NEHCTBUII MO OCBOCHHIO, WHTEPIPETAIMH U
HpeO6paSOBaHI/HO 3HaHHI>’I, BUJbI ACATCIIBHOCTU II0 IMOJYYCHHIO HOBOI'O 3HAaHUA W IIPUMCHCHHIO
3HAHUW B Pa3NUYHBIX YUEOHBIX CHUTyalMsIX, a TakKe B PEATbHBIX KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHEBIX ¢ XuMuel. B nmporpamMme 1o XuMuu npe€aAMETHBIC PE3YJIbTAThI IPEACTABJICHBI 110 T'OJaM
W3YYCHHUS.
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10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

-c)OPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUH OPTaHUYECKOW XUMHH B CHCTEME
€CTECTBEHHBIX HAyK U €€ pojiu B 00ECleYeHNH YCTOMUMBOIO Pa3BUTHUS YEJIIOBEYECTBA B PELICHUU
npoOJIeM HKOJIOTHYECKOM, IHEPreTHUECKOW M IMUIIEeBOH 0e30MacHOCTH, B Pa3BUTHH MEAMULIMHBI,
CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB JHEPruH, B OOECHEUYEHUU pPAaIOHAIBHOIO
MIPUPOJIOIONB30BaHNA, B (POPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KyJIbTYphl YENIOBEKA, a TAKKe
HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

-BJ1aCHUC CHUCTEMOM XUMHYCCKHUX 3HaHI/II71, KOTOpas BKIIIOYACT: OCHOBOIIOJIAraronue rmoHATHA
— XUMHYECKHI 3JIEMEHT, aTOM, PO M JIEKTPOHHAs 000JI0UKa aToma, S-, P-, 0-aTOMHbBIC OpOHTAIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOPUAN3aLKs aTOMHBIX OpOHTaseid, HOH, MOJIEKYIIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTD, CTEIIEHb OKUCIECHUS, XUMUUECKast CBSA3b, MOJIb, MOJISIPHAS
Macca, MOJSIpHBIA 00BEM, YIIIEpOAHBIN cKeleT, (yHKIHOHATIbHAS TPYIa, paJAUKall, CTPYKTYpPHbBIE
bopMy1ibl (pa3BEpHYTHIE, COKpAILIEHHBIE, CKEJICTHBIE), N30MEPHs CTPYKTYpHAsl U MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTHYECKAsI), H30MEpbl, TOMOJOIMYECKUH psAl, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHCIIOPOJI- M a30TCOJEpIKAIIUe OPraHUYECKUE COEAMHEHUS, MOHOMEp, MOJHMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEOUHEHMS; TEOpUM, 3aKOHbl (mepuoanyeckuit 3akoH /I
W. MenneneeBa, Teopusi CTpOCHHUs OpraHuyeckux BemecTB A. M. byriepoBa, 3aK0H coxpaHEeHUS
Macchl BEILECTB, 3aKOH COXPAHEHUS U IMPEBPALICHUS HHEPrUM IPU XUMHUYECKUX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIIEe B OCHOBE
IMOHUMAaHHWA NMPUYNHHOCTU U CUCTECMHOCTU XHUMHUYCCKHUX ﬂBHeHHﬁ; MNpeaACTaBJICHHUA O MCXAaHU3MaX
XUMHUYECKUX PEaKIuil, TepPMOJIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMHOM BJIUSIHUM aTOMOB M TpYyNIl aTOMOB B MoJIeKyJax (MHAYKTUBHBII U ME30MEpHbII
saddexrsl, opuertantsl [ u Il poga); paxkTonsoruueckre cBeleHUsI O CBONCTBAX, COCTABE, MOIYUYEHUU
u 0e301IaCHOM HCIOJIb30BAHUU BAXHEHIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPAKTHYECKOU
JeSITeIbHOCTH YeJIOBeKa, OOIIMX HAYYHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJCTBA (Ha MpHUMeEpe
MIPOU3BOJICTBA METAHOJIA, IEpepadOTKU HEPTH);

-cpOpMHUPOBAHHOCTh  YMEHUH: BBISIBJISTH ~ XapakTepHble  TMPHU3HAKW  TOHATHI,
YCTaHAaBJIMBATh UX B3aUMOCBA3b, HCIOJB30BATH COOTBCTCTBYIOIIUC TIIOHATUA IIPU OIMMCAHUU
COCTaBa, CTPOCHMSI U CBOMCTB OPraHNYECKUX COCINHEHUM;

-c(pOPMHUPOBAHHOCTb YMEHMIA:

HCIIOJIB30BATh XMMHUUYCCKYIO CHUMBOJIMKY IS COCTABJICHUA MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYII OPraHUYECKHUX BEILECTB;

-COCTaBJIATh YPAaBHCHUA XUMHUYCCKUX peaKquI " paCKpbIBaTb UX CYIIHOCTL: OKHUCIUTCIIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTABIIEHHs 3JIEKTPOHHOrO OajaHca 3THUX PEeaKIMi,
peakuuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHUII;

-U3rOTABIMBATh MOJIENIM  MOJIEKYJ OpPraHMYECKHMX BELIECTB JUIS  WJUIFOCTPAlMM  UX
XUMHYECKOTO U TPOCTPAHCTBECHHOI'O CTPOCHU A,

-c)OpPMHUPOBAHHOCTh YMEHMIA: YCTAHABIMBATh MPUHAJICKHOCTh U3YUYEHHBIX OPTaHMUYECKUX
BELIECTB M0 MX COCTaBY U CTPOCHHUIO K ONpeAeNEHHOMY KiacCy/Tpylie COelIWHEHUH, JaBaTb UM
HasBaHus o cucreMatndeckord HoMeHknatype (IUPAC) u nmpuBoauTh TpuBHUAIbHBIC HA3BAHUS IS
OTJENbHBIX TNPEJCTaBUTENEeH OpraHMYeCKHX BEIIEeCTB (ITHJIEH, aleTWIEH, TOJIyOJ, TJULEPUH,
ATUJICHTIIMKOJb, (heHo, dhopManbAeTu, aleTalbIeru/l, alleTOH, MypaBbUHAs KHCIOTa, YKCYCHas
KHCJIOTa, CTCApHHOBasd, OJICMHOBAA, MNAJbMHUTHUHOBAsA KHUCIIOTHI, TIJHUIHWH, aJlaHWH, MAaJIbTO34,
bpyKTO3a, aHUIINH, JUBHUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHe);

-C(l)OpMHpOBaHHOCTI) YMCHUA ONIPCACIATE BUI XUMHUYECKOH CBSI3HM B OpTraHU4YCCKUX
COEMHEHMAX (KOBAJIEHTHAsI U MOHHAS CBA3b, G- U M-CB3b, BOAOPOJHAS CBS3b);

-C(l)OpMHpOBaHHOCTI) YMCHUA NPUMCHATL TIOJIOKCHUA TCOPUU CTPOCHUSA OPraHUYCCKHUX
BemectB A. M. bytnepoBa s 0OBSICHEHHSI 3aBUCHUMOCTH CBOWCTB BEILECTB OT MX COCTaBa U
CTPOCHHS;



19

-cpOPMHUPOBAHHOCTh  YMEHUH XapaKTEepH30BaTh COCTaB, CTpOCHHE, (PUIUYECKUE U
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENEN PA3IMUHBIX KJIACCOB OPraHWYECKHUX BEIIECTB:
AJKAHOB, LIMKJIOAJIKAHOB, aJKEHOB, AJIKQJUEHOB, QJIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOIOB,
CIUPTOB, aJbJAETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCIMHEHUH U aMUHOB, aMUHOKHCIIOT, OEJIKOB, yIJIEBOJOB (MOHO-, AH- M TOJUCAXapHIoB),
WJUIFOCTPUPOBATh  I€HETUYECKYK) CBA3b MEXAY HUMH YPaBHEHUSIMU  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIHA C UCTIOIB30BAHUEM CTPYKTYPHBIX GOPMYI;

-cpOPMHUPOBAHHOCTh  YMEHHMsS MOATBEPXKAATh HAa KOHKPETHBIX MpHUMEpax Xapakrep
3aBUCHMOCTH PEAKIMOHHON CIIOCOOHOCTH OpPraHWMYECKHX COCIWHEHHUH OT KpPAaTHOCTH U THIIA
KOBaJICHTHOM CBSI3U (G- U TT-CBSI3U), B3aUMHOIO BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

-cOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPhs (HEPTH,
MPUPOJHBII Tra3, yroip), CIOCOObl €ro MnepepadoTKH U MPaKTHUYECKOe MpPHUMEHEHHE MPOAYKTOB
nepepadboTKH;

-cOPMHUPOBAHHOCTD BIIAJICHUSI CHUCTEMOM 3HAaHHM O eCTECTBEHHO-HAY4YHBIX METOJIaX
MO3HAHMS — HAOJII0ICHUN, U3MEPEHUU, MOJICTUPOBAHUH, SKCIIEPUMEHTE (PEaIbHOM U MBICJICHHOM)
Y YMEHUS IPUMEHSTDH 3TH 3HAHUS;

-C()OPMHUPOBAHHOCTh YMEHUS TPUMEHSATH OCHOBHBIC OTEPALIUUA MBICIUTEIBHON JESATEILHOCTH
— aHanM3 W CHHTE3, CpaBHEHHE, O0000IlIeHHEe, CUCTeMAaTHU3alUI0, BBISBICHHE MPUUMHHO-
CJIEACTBEHHBIX CBSI3€M — I M3Y4YEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN;

-c)OPMUPOBAHHOCTh YMEHHUMA: BBISBISTh B3AaUMOCBSI3b XUMUYECKUX 3HAHUU C TOHATUSIMU U
MIPEACTABICHUSIMHU APYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJisi 00Jiee OCO3HAHHOTO MOHUMAaHUS
CYLIHOCTH MAaTEepUaJbHOIO €JIMHCTBA MHPA, UCIIOIb30BATh CHCTEMHBIE 3HAHUS 10 OPraHUYECKOU
XUMUU JUTsI OOBSICHEHUS U TTPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MIPUPOY;

-cOPMHUPOBAHHOCTh YMEHUH: MPOBOAUTH pacdy€Thl 1O XHUMHUYECKUM (dopMmynam H
YpaBHEHHSIM XUMHUECKUX PEAKIHA ¢ UCIOJIb30BaHNEM (PU3UIECKUX BETMYMH (Macca, 00bEM Tra3oB,
KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Pacd€Thl MO
HaXOXJICHUIO XUMHUYECKOW (DOPMYIIBI BEIIECTBA IO WM3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHX
AJIEMEHTOB, MMPOIYKTaM CTOPaHHUs, TUIOTHOCTH T'a3000pa3HbBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHUMN: MPOTHO3UPOBATH, AHAIM3UPOBATH M OIEHWBATH C MO3UIIUNA
HKOJIOTMUECKON O€30MacHOCTH TOCHEACTBUS OBITOBOM M MPOW3BOJCTBEHHOW JEATEIHHOCTU
YEJIOBEKa, CBSI3aHHOM ¢ MepepabO0TKOM BEIIECTB, UCIIOIB30BaTh MOJYYCHHbBIC 3HAHUS IJIs1 IPUHATHS
TPaMOTHBIX pElICHUH TPOOJIEM B CUTYallUsIX, CBSI3aHHBIX C XUMHUEH;

-cOPMHUPOBAHHOCTh YMEHHIl: CAaMOCTOATEIBHO IJIAHUPOBATh M TMPOBOJUTH XUMHUYECKUI
IKCIIEPUMEHT (TIOJIyYCHHE U M3yYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJAOPOJOB PA3JIUYHBIX KJIACCOB U KUCIOPOACOACPKAIMX OPTraHUYECKUX BEIIECTB, PEIIECHUE
SKCIIEPUMEHTAIIbHBIX 3aJ1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIOICHUEM TPABUII
0e30MacHOro OOpaleHusl ¢ BEIIECTBAMU U JIaDOpaTOPHBIM 000pyIOBaHUEM, (DOPMYITHPOBATH LIE€Th
WCCIEOBaHUS,  MPEIACTaBIsATH B pa3au4yHoi  (opme  pe3ynabTarbl  OKCHEPUMEHTA,
aHAIM3UPOBATH U OLIEHUBATH UX JJOCTOBEPHOCTH;

-c(pOPMHUPOBAHHOCTb YMEHMIA:

coOMIOAaTh TpaBHWJa SKOJIOTHYECKH IIeJIeCO00pa3HOro TOBENEHUS B OBITY W TPYIOBOM
JEATeIbHOCTH B ILEIAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MNPUPOJHON Cpelbl U
JOCTUKEHHS €€ YCTOMUMBOTO Pa3BUTHS;

-0OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JICEMCTBUSI HA >KUBBIE OPraHWU3MBbl ONPEAEIEHHBIX
OpraHUYeCcKUX BELIECTB, MOHUMAs cMbIci nokazaTens [1IJIK;

-aHaJIM3UPOBATh 1eJIeCO00Pa3HOCTh MIPUMEHEHUS OPraHUYEeCKHUX BEIIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOIIICHHUS PUCK-TIONB3a;

-COPMHUPOBAHHOCTh YMEHHI: OCYIIIECTBIIATh IICJICHANPABICHHBIA TIOMCK XHMHYECKOM
nH(pOpMallUM B Pa3IUYHBIX MCTOYHUKAX (Hay4dHass W y4eOHO-Hay4dHasl JHUTEparypa, CpelcTBa
MaccoBoi wmHbopmaruu, WHTepHET © apyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUECKYIO
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uHpopMaluio, iepepadaTbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU C MOCTaBJICHHOW Yy4eOHOMU
3a7a4ei.
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11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHU Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O MaTepUaIbHOM €IUHCTBE MUPA, 3AKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUHM IPUPOABI, O MECTE U 3HAYCHUU XMUMHM B CUCTEME €CTECTBEHHBIX HAYK U
e€ poau B 00eCHEYEeHUH YCTOWYMBOIO pAa3BUTHs, B PpELIEHUH HPOOJIEM 3KOJIOIMUYECKOH,
SHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTHH MEHUIIMHBL, CO3/1aHUN HOBBIX MaT€pPHAaJIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B O0ECIEYEHUH PpALMOHAIBHOIO IPUPOJOIOIb30BaHUSA, B
(GopMHpPOBaHMN MHUPOBO33PEHUS] M OOWICH KyIbTyphl UEJIOBEKa, a TakKXe OSKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIAJICHUE CUCTEMOM XUMUYECKHUX 3HAHUM, KOTOpas BKJIKOYACT: OCHOBOIIOJIAralOIUE OHATHS
— XMMHYECKHUI DJIEMEHT, aTOM, SIPO aToMa, U30TOIbI, DJIEKTPOHHAs 000JI0YKa aroma, s-, pP-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aTOMa, THOpUAM3ALHUS ATOMHBIX
opOuTanel, HOH, MOJEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTb, CTENEHb OKHCIICHHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOJAHAs), KpHUCTAJUIMYECKas
peIéTKa, XUMHUYECKas peaklus, pacTBOP, SJIEKTPOJIMUTHI, HEDJIEKTPOJIMUTHI, SJIEKTPOJUTHYECKAS
JUCCOLanysl, CTENEHb IHCCOLMALMKA, BOJOPOJHBIM IIOKAa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIND,
TeroBod 3((PEeKT XuMHUECKOW peakUuu, CKOPOCTh XHMMYECKOHW peakluH, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpHUs IJIEKTPOJUTUUECKON TUCCOLMALINN, TIEPUOIUIECKUI 3aKOH
J.M1. MenneneeBa, 3aKOH COXPaHEHHUS MacChl BEILECTB, 3aKOH COXPAHEHUS M IPEBpallCHUs
SHEPTUM NPU XUMUYECKHX PEaKLMsIX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JACHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN A3bIK XUMHM, MUPOBO33PEHUECKUE 3HAHMS, JIeXKALIUE B
OCHOBE ITIOHMMAaHHs MPUYMHHOCTH M CUCTEMHOCTHM XWUMHUYECKHMX SBICHUN; COBPEMEHHBIC
IIPEJICTABICHNUS] O CTPOECHUHU BEIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM
YPOBHSX; IpPEACTaBICHUSA O MEXAHM3Max XUMHUYECKHX pEaKkUud, TEePMOJHMHAMHYECKUX
U KHHETUYECKHX 3aKOHOMEPHOCTAX HMX IIPOTEKaHUs, O XMMHUYECKOM DPABHOBECUH, PACTBOpPax H
JUCHIEPCHBIX cHCTeMaxX; (PaKTOJOTMYECKHE CBEJEHHS O CBOWCTBaX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM HCIMOJIb30BAaHUM BaKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOIl
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIUIAX XMMHUECKOTO POU3BOICTBA;

-c(hopMUPOBAHHOCTD YMEHUU: BBIABIIATH XapaKTepHbIe IIPU3HAKU
IOHSATUH, YCTAHABIMBATh UX  B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOINE  IOHATUSA  IIpH
ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX IPEBPALCHUN;

-c)OPMHUPOBAHHOCTh YMEHUS UCIOJB30BaTh XUMHYECKYI0 CHMBOJHUKY Ul COCTaBICHUS
(bopMyI1 BEIIECTB U YpaBHEHUH XUMHMUYECKUX peakiuii, cucteMatuueckyro HoMeHkiarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTIENbHBIX BELIECTB;

-c)OPMHUPOBAHHOCTb YMEHHS OINPEAEIATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX, BUJ XHUMHYECKOW CBS3M (KOBaJCHTHAs, MOHHAs, MeTaJulnyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

-c(hOpMUPOBAHHOCTH ~ yMEHUS OOBACHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3U M THUMA KPUCTAIUIMYECKON pPEImETKH, OOMEHHBIH M JOHOPHO-aKLENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

-cOPMHUPOBAHHOCTh yYMEHHUM: KJIacCU(UIUPOBATh: HEOPraHWYECKHE BELIECTBA [0 UX
COCTaBy, XUMHUYECKHE PEAKIMU IO pa3IMYHBIM IpH3HAKaM (YUCIy WU COCTaBY pearupyroliux
BELIECTB, TEIUIOBOMY J3(PQeKTy peakuuu, H3MEHEHUIO CTEeNeHEeW OKUCIEHUS DIIEMEHTOB,
O0paTUMOCTH, YYacTHIO KaTalu3aTopa M JpyrHe); CaMOCTOSTEIbHO BHIOMpATh OCHOBAHUS U
KpUTEPUH I KJIacCU(UKALUY U3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

-c(hopMUPOBAHHOCTH YMEHMS PACKpBIBATh CMBICI Iepuoandeckoro 3akona J[. 1. Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTENbHYIO M POTHOCTUYECKYIO (PYHKIIUH;

-c(hopMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE AaTOMOB M HOHOB
XUMHUYECKHX  DJIEMEHTOB  IIEpBOrO—4EeTBEPTOro  mepuogoB  llepuogmyeckoit  cucTeMsbl
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J.W1. MenneneeBa, UCTIONb3Ysl IOHATHUS «IHEPIETUUECKHE YPOBHIY, «IHEPIETUUECKNE TOYPOBHUY,
«s-, p-, d-aToMHBIE OPOUTAIIHY», KOCHOBHOE M BO30YKAEHHOE SHEPTETUUCCKUE COCTOSHHS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCIAWHEHHH IO
nepuojgaMm u rpynnam Ilepuoanueckoit cucremsl [[. V. MenneneeBa, BaJ€HTHbIE BO3MOXKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

-cOpPMHUPOBAHHOCTh YMEHUM: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOICTBA
BEUIECTB PpA3JIMYHBIX KJIACCOB, OATBEPKAATH CYILIECTBOBAHUE TI'E€HETUYECKONM CBS3M MEXKAY
HEOPraHUYECKMMH BEUIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

-c(hopMUPOBAHHOCTH yMEHUS PAaCKPHIBATh CYIIHOCTb: OKHUCIHTEIbHO-BOCCTAaHOBHTEIBHBIX
peakiuii mOCpPEACTBOM COCTaBJICHHUS JJIEKTPOHHOTO OallaHca 3THX pPeakluil; peakiuii HMOHHOIrO
oOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHU; Peaknuil THAPOIN3a;
peakuuii KomIuiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aIFOMUHHUS);

-c(hopMUPOBAHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUECKUX PEAKIINN
C Y4ETOM HX DSHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XHUMHUYECKOU
peakuuu B 3aBUCUMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEILEHUS XUMHUYECKOIO
paBHOBeECHsI MO BIMSHUEM BHEIIHUX Bo3zeicTBuii (mpunuui Jle lllarense);

-c)OPMHUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh XUMHUUYECKUE PEAKLIMM, JIeKAIlUe B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYY€HHUsI CEPHON KUCIOThI, aMMHUaKa, OOII1e HayYHbIE MPUHIIUIIBI XUMHUYECKUX
IIPOU3BO/JICTB; 11€JI€CO00Pa3HOCTh IPUMEHEHHSI HEOPIAHUYECKUX BEIIECTB B IIPOMBIIIJIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHUSI PUCK-TIOJB3a;

-C()OpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUUW O METOJaX HAYYHOTO TMO3HAHUS SBJICHUM
MPUPOABI — HAOIIOICHHE, U3MEPEHUE, MOJICTUPOBAHUE, YKCIIEPUMEHT (pealbHbIH U MBICICHHBIH ),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUsI IPUMEHSATh 3TH 3HAHUS MIPU HKCIEPUMEHTAIbHOM
WCCJIETOBAaHUH BEILIECTB U Ji1 OOBSICHEHUS XUMHYECKHX SBJICHHI, UMEIOIIUX MECTO B MPHUPOJE,
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA U B IOBCEHEBHON XKU3HU;

-c)OPMHUPOBAHHOCTb YMEHUS BBISIBISITH B3aUMOCBSI3b XUMHUYECKHX 3HAHUN C MOHATHSAMHU U
MPEJCTaBICHUAMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 00Jiee OCO3HAHHOTO TTOHUMAHUS
MaTepuaibHOr0O €IMHCTBA MUDPA;

-c)OPMHUPOBAHHOCTH YMEHMS MPOBOJUTH PACUETHI: C MCIOIb30BAaHUEM IOHSATUH «MaccoBast
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJIIpHAs KOHILIEHTPALM»; MAcChl BEllleCTBa WM 00bEMa rasa 1o
M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WJIM OO0bEMY OJHOTO M3 YUYacCTBYIOIIMX B peakLUu
BELIECTB; TEIJIOBOro 3(dexTa peakluy; 3HaueHUsI BOJOPOIHOIO MOKa3aressl paCTBOPOB KUCIOT U
I1eJI04Yel ¢ U3BECTHOM CTENEeHbI0 AMCCOLMAINK; Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTa
peaxkiuu, eciu OJIHO M3 MCXOAHBIX BEIIECTB JAHO B BUJE PacTBOpPa C ONpEAeEHHOM MaccoBOM
70J1el pacTBOPEHHOIO BEILECTBA MJIM JJTAaHO B U30BITKE (MMEET MPHUMECH); JIOJU BBIXOA MPOAYKTa
peakuuu; 00bEMHBIX OTHOILLIEHUI ra30B;

-cOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSATENbHO IUIAHHUPOBATh M IMPOBOAUTH XUMHUYECKUHN
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMil MOHHOTO OOMEHa, MOJTBEP)KJIEHUE KauyeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEIEIICHUE CPEllbl PacTBOPOB BELIECTB C IMOMOIIBI HMHAMKATOPOB,
U3Y4YEHHE BIMSHUS pa3IUYHbIX (HAKTOPOB Ha CKOPOCTh XHMMMYECKON peakluu, pelieHue
AKCIIEPUMEHTANBHBIX 3a7ad 1Mo TemMaMm «Mertamib» U «Hemetamnsl») ¢ coOMOIeHUEM TPABHII
0e301macHOro OOpalieHus ¢ BElIeCTBAMU U JIaOOpaTOpHBIM 000pyi0BaHUEM, (POPMYITHPOBATH LIETh
UCCIIIOBaHMSI, TPEJICTABIATh B PA3IUYHON (OpMe pe3ylbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U
OLIEHHUBATh UX JIOCTOBEPHOCTH;

-c(hopMUPOBAHHOCTH YMEHMIA: COOMIOATh MpaBHiia IOJIb30BAHUS XUMHUECKOW MOCYIOH U
Jab0paTOPHBIM 000PYIOBAaHUEM, OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMHUYECKUX OIMBITOB, SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY U TPY/ZOBOM JNESITEIBHOCTU B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbsI, OKPYKAIOMIEH TPUPOTHON
Cpelbl M JOCTUKEHUS €€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATH ONACHOCTh TOKCHUYECKOIO IEHCTBUSA
Ha JKHUBbIE OPraHU3Mbl OIpENeTEHHBIX HEOPraHMYeCKUX BEIIECTB, MOHMMAas CMBICT IOKa3aTens

TTIK;
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-c(hopMUPOBAHHOCTH YMEHHUH: OCYIIECTBIATH IleJICHANPABICHHBI TMOUCK XHUMHYECKOU
uHGOpMalMM B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JIUTepaTypa, CpPeAcCTBa
MaccoBoil uHpopmauuu, HWHTepHET U Jpyrue), KPUTHUYECKH AaHAIM3HPOBATH XUMHUYECKYIO
uHpopManuto, nepepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUU C IIOCTABIEHHOM yueOHOH
CENER (78
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

INTPOI'PAMME

Ne HaumeHoBaHue pa3iesioB U TeM
. IporpaMMebI Yueonnie KontpoabHbie IIpakTuueckasi
Yyachkl padoThI 4acTh
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 8 0 0
M. bytneposa
Uroro no pazneny 8
Paszneua 2. YriieBoaopoanbl
21 [IpenenbHbIE YTI€BOJOPOIBI — aJTKaHBI, 5 0 0
[IUKJIOATKAHBI
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 0 1
QJIKaTUCHBI, AJIKIMHBI
2.3 ApoMaTH4ecKe yriieBOA0POIbI (ApEHBI) 8 0 0
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 4 0 0
UX mepepadoTKa
2.5 ["anmoreHnpon3BOIHBIC YTIEBOIOPOIOB 4 1 0
Wroro no pazneny 35
Paznen 3. Kuciopoacoaep kamme opranndeckKue coenHeHust
3.1 Cruptel. denon 11 0 1
KapOoHHIIbHBIE COCTMHEHUS: ATbICTUIBI 1
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21 0 1
a¢upsl. XKupbl
3.3 YrieBoasl 9 1 0
Uroro no pazneny 41
Pasnen 4. A3oTcoaepskamme opraHudeckne coelMHeHust
4.1 ‘ AmuHbl. AMUHOKHCIOTBIL. benkn 12 1 2
Hroro no paszneny 12
Paspen S. BeicokoMoJIeKy A pHbIE COeUHEHUSA
5.1 ‘ BBICOKOMOJIEKYIISIPHBIE COEMHEHMSI 6 0 1
Hroro no paszneny 6
OBHIEE KOJIMYECTBO YACOB 11O 102 3 6

IIpomexyTouyHas aTTecTanyus NPOBOAUTCA B popMe rog0BOro OLeHUBaHUA 0e3 yuera

TeMaTH4YeCKHX MPOBEPOYHBIX PadoT.
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11 KJIACC
HanMeHoBAMMe ha31eno o Kosau4vecTBo 4acoB
HMEHOBAHU JIOB H TeM
Ne n/m pasa Yueonnie KonrTpoabhbie IIpakTuueckasi
NPOrpamMMbl
4achl padoThbI 4acTh
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. [lepuognueckuit
3akoH u [lepuoanueckas cucrema
1.1 9 0 0
XUMHYECKUX djeMeHToB /I, U.
MenpeneeBa
19 Crpoenue BemniectBa. MHOrooopasue 11 1 0
BEILIECTB
1.3 XUMUYECKUE PEaKIIH 19 1 3
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemeramibl 31 1 3
2.2 Meraibt 23 1 2
Hroro no pazgeny 94
Pa3zgen 3. XuMus u ;Ku3HL
31 MeToapl TO3HAHKS B XUMUH. XUMUS 9 0 0
1 KU3Hb
Hroro o pasneny 9
OBULIEE KOJIMYECTBO YACOB 11O 102 4 8

ITPOI'PAMME

IIpomexyTouHas aTTecTanus NPOBOAUTCH B (pOpMe roJ0BOro OleHMBAaHUs 0e3 yyera

TEMATUYICCKUX ITPOBEPOYHBIX paﬁoT.
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUA

1

11

1.2

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIArarolue MOHATUSA (XMMHUYECKUH 3JIEMEHT, aTOM, H3O0TOIIbI,
3NIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOHUTAIN ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHUE aToMa, HOH, MOJEKYJa,
BaJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHCIICHMS,
XUMHUYECKass CBA3b (O- W T-CBA3b, KpPAaTHbIE CBSI3U), THOpUAM3ALUSL
aTOMHBIX oOpOuTajneil, KpUCTaJUIMYecKas pemeéTKa, MOJb, MOJISpHas
Macca, MOJSIpPHBIA 00BEM, MOJSpHAs KOHLEHTpPALUs, pPacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOAHBIH
CKeJeT, (YHKIMOHAaJbHAsl TpYIIa, paguKai, HU30MEpbl, CTPYKTypHas
dopmyrna, umzomepus  (CTpyKTypHas, TreoMmMeTpudeckas  (mmc-,
TPAHCU30MEpHsI), TOMOJIOTHUECKUH psill, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHUCJIOPOA- U a30TCOJepKallie COEIUHEHUs, OMOIOIMYecKH aKTHUBHbBIE
BellecTBa (yriaeBo/ibl, JKUPBI, OEITKH), MOHOMED, TIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KPEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE, JK30- U
SH/IOTEPMHUECKHE, PEAKIIUU MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTtuMble U HEOOpaTUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOIIUTUYECKAsT AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakluw,

XHUMHUYCCKOC paBHOBeCI/Ie)

TEOPUM M 3aKOHBI (TEOPHUS XUMHUECKOTO CTPOEHHUS OPraHUYECKUX
BemectB A.M. bytnepoBa, Teopusi AIEKTPOIUTHUECKON THCCOIMAIINH,
[lepuoanueckuii 3axkon .M. MenneneeBa, 3aKk0OH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3BIK XHMHUH, MHUPOBO33PEHYECKHE
3HAHHUS, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUYUHHOCTH U CUCTEMHOCTH
XUMHNYECKUX HBJ’IGHPIﬁ, COBpPEMCHHBIC MPCACTABJICHUA O CTPOCHUU

BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

IpeaACTaBICHUA 0 MEXaHUu3Max XUMHUYECKUX peaKquI,

TEPMOANHAMHUYCCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTCMAxX

14

1.5

(aKTOJOTHUECKUE CBEJCHHUA O CBOMCTBAX, COCTaBE, IOJIYYCHUH H
0€30MacHOM  HUCIOJIb30BaHWM  BaKHEHUIIMX  HEOPraHMYEeCKHX U
OpraHMYECKHUX BEHIECTB B OBITY M NPAKTHUYECKOH JesTeNbHOCTH
YeJioBeKa

oOuiye HaydHble NMPUHIUIBI XMMHYECKOTO MPOHU3BOJACTBA (Ha MpUMeEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, MeETaHOJIa, IMepepaboTKu

HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

2.2

XApPaKTCPHBIC  IIPpU3HAKK W  B3aWMOCBA3b  HM3YUCHHBIX HOHSITHfI,
NPUMCHATE COOTBCTCTBYIOIIMUC IOHATHA IIPpH OIMMCAHUW CTPOCHUA U

CBOMCTB HCOPraHUMYCCKUX U OPraHNYCCKHUX BCIUICCTB U UX npeBpameHHﬁ

B3aHMOCBSA3b XHMHWYECKUX 3HAHUHA C MOHATUIMH H MpeaACTaBJICHHUAMU
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHUMAHHUS U OOBICHEHUS

CYIITHOCTHU MATCPUAJIBHOTO €AMHCTBA MUpPa

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

3.1

3.2

HaAanMCHOBAHUA XHMHYCCKHX COGI[I/IHGHI/Iﬁ MCKAYHApOOHOro COro3a
TGOpGTH‘-IGCKOfI u HpHKH&I{HOfI XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIACCAM OpPTraHUYCCKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBIEHHsS (OPMYJI HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

U CKEJETHBIX) (POPMYJI OpraHUYECKHUX BEIIECTB

CpopMUpOBaHHOCTH YMEHHS KIACCU(DUIIMPOBATD:

4.1

HCOPraHn4eCKUEC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHSA H

KPUTEpUU JUIs KITacCU(PUKAIIMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA U

KPpUTCPpHUU IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3IMYHbIM IpHU3HAKaM (YUCIy U COCTaBy pEarupyroUIMX BEILECTB,
TeIUIOBOMY 3((EeKTy peakiy, W3MEHEHHMIO CTENeHEeW OKUCICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, y4aCTUro KaTanﬂsaTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTepU30BaTh IJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHHHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB Ilepunonnueckont cucremsr . U.
MenpeneeBa U UX BaJECHTHbIE BO3MOXHOCTH, UCIIOJIb3YS MTOHATHS S-, p-,

d-3ﬂeKTp0HHBIe Op6I/ITaJ'II/I, OHCPICTUYCCKUC YPOBHU
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7.1

1.2

ChopmupoBaHHOCTE yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHECHHUS
CBOWCTB XMMHUYECKHX DIIEMEHTOB U O0Opa3yeMbIX UMH COCIUHEHHU I10
MepUOJIaM | TPyIIam

ChopMUPOBAaHHOCTh YMEHHSI COCTABIISATH YPABHEHUS XUMHUYECKUX
peaKkuuii ¥ pacKphIBaTh UX CYIIHOCTb:
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIHIA TOCPEJICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajaHca 3THX peaKlnii

YpaBHEHHS PEAaKIUW pa3jIMYHBIX THUIIOB; IOJHBIE M COKpAIIEHHBIC
YPaBHEHUS peakluii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHUS, TP KOTOPBIX

9TH PEeaKlru UAYT J0 KOHIIA

7.3

peakuuii THAPOIN3a, PEaKIUi KOMIUIEKCOOOpa3oBaHUs (Ha MpUMeEpe

TUAPOKCOKOMIIJICKCOB IIMHKA U aJ'IIOMI/IHI/IH)

CdopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKDETHBIX IIPUMEpPax XapakTep 3aBUCHUMOCTH PEAKLIUOHHOMN
CIOCOOHOCTH OPraHMYeCKUX COCIUHEHWH OT KpPaTHOCTM U TUIa
KOBAJICHTHOM CBSI3M (OG- U T-CBSI3H), B3aUMHOTO BJIMSIHUS aTOMOB U IPYIIIT
aTOMOB B MOJICKYJIaX, a TAKXKE OT 0COOEHHOCTEH peaan3aluyl pa3IndHbIX

MCXAaHU3MOB IIPOTCKAHUA peaKI_[I/Iﬁ

8.2

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

OKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

10

10.1

CdopmMupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBA BEUICCTB, IPUHAUICKAIUX K ONpPENEICHHBIM KilaccaM |
rpymnmnamM COeIUHEHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
YTJI€BOAOPObI, TPOCThIE 3(PUPHI, CIUPTHI, (PEHOIIBI, aTTbAECTUIbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE 3(QUPHI, KHUPBIL, YIJIEBOJbI, AMHHBI,

AMUHOKHCIIOTHI, OETTKH)

ChopMupoBaHHOCTh yMEHHS MPOBOAHWTH PACUEThl MO XUMHYECKHM
dbopMylnaM W YpaBHEHHMSIM XHUMHYECKHX pEaKIMid C HCIOJIb30BAaHUEM
(bU3UYECKUX BEJTUYHH:

Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CITU OJIHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOpA C ONMPEETEHHON MaCCOBOM

J0JIel pacTBOPEHHOTO BEILIECTBA WJIM JaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MJIM 00BbEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

10.3

TETIOBOTO 3P deKTa peakuuit

10.4

00BEMHBIX OTHOILLIEHUI I'a30B

10.5

110 HaXOXXASCHHUIO XHUMHUYECKOMH (bOpMy.]'IBI BCIICCTBA
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11

Bnanenue cucteMol 3HaHHM O METOJAaX HAYYHOI'O NO3HAHUS SIBJICHUMU
MPUPOIbI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HAyKaX U YMEHUE TPUMEHSTh
STU 3HAHUS TMPU SKCIECPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSICHEHUSI XUMUYECKUX SIBICHHUW, HWMEIOMIMX MECTO B MPUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

12

13

14

15

ChopMupoBaHHOCT yMEHHUsI TPUMEHATH (UCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAX BEIIECTB [UISI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH NPOTEKAaHUS XUMHYECKHUX
peakiuuMii W MPOrHO3MPOBAHUS BO3MOXKHOCTEM HMX OCYILIECTBIICHUS,
CUCTEMHBIC XWMHUYECKUE 3HAHHS Ui OOBSICHEHUS M TPOTHO3UPOBAHHS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYYHYIO MPHUPOAY; s MPUHATHA

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyallUsX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATH M IPOBOJUTH XUMHUYECKHUM
OKCTIEPUMEHT (MOJIy4YEeHHEe M M3y4YCHUE CBOICTB HEOPTaHHMYECKHX U
OpPTaHUYECKHUX BEIIECTB, KAUECTBEHHBIE pEAKLIUU YTICBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOICOACPIKAIINX OPraHMYECKUX BEIIECTB,
pelIeHne  SKCHepUMEHTAJIbHBIX  3aJad [0  PACHO3HABaHUIO
HEOPraHWYeCKUX M OPraHUYECKHX BEIIECTB) C COOJIOJCHHEM IIpaBUII
Oe3omacHOro  oOpamieHuss ¢ BemecTBaMH H  JabOpaTOPHBIM
obopynoBanueM; (HhOpMyIHPOBATh LEIN UCCIEI0BAHUS; NPEJICTABIATH B
pa3nmuuHOl (opMe pe3ylbTaThl OSKCHEPHUMEHTa, aHaJIM3HPOBaTh U

OLCHUBATHb UX NOCTOBECPHOCTDH

CchopMHpPOBaHHOCTE YMEHHSI OCYIIECTBIISAThH LIETEHANPABICHHBIA MOUCK
XUMHUYECKON MH(POPMAIIUY B Pa3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MaccoBOM nHpopManuu, ceTh aTepHeT n
Jpyrue), KpUTHYECKH AaHAIM3UPOBATh XHMHUYECKYI0 HH(opManuio,
nepepadaTbiBaTh €€ W MCHOJIb30BaThb B COOTBETCTBUM C IOCTABIEHHOMN

y4eOHOM 3a1aueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHUBATh MH(OPMAIMIO C TIO3UIMA HSKOJOTUYECKOW OEe30MacHOCTH
TIOCIICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JEATEIILHOCTH YEIIOBEKa,
CBSI3aHHOW C TiepepalOTKON BemecTB; CHOPMHUPOBAHHOCTh yMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpPraHU3MbI
ONpENIEIEHHBIX BEIIECTB, MOHWUMAs CMBICI TIOKa3aTesid MpeaebHON
JOMYCTUMOW ~KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ACUCTBUS HA OPTaHU3M

YCJIOBCKaA
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IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IO XUMHNHN
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 TeopeTryeckne OCHOBBI X UMUK
Crpoenue BemiectBa. CoBpeMeHHas MOJENb CTpoeHusi atoma. PacnpeneneHue
JJIEKTPOHOB [0 SHEPreTH4ecKuM ypoBHSAM. Krnaccudukamuss XUMHUYECKHX
11 351eMeHTOB. OCOOCHHOCTH CTPOCHHUSI YHEPreTHUYCCKUX YPOBHEH aTomoB (S-, p-, d-
aneMeHTOB). OCHOBHOE © BO30YKIEHHOE COCTOSIHHSI aTOMOB. OJEKTpPOHHAs
KOH(UTYypamus aroMa. BaeHTHBIC 2JIEKTPOHBI
Ilepuonnueckas cucrema xumudeckux 3aeMeHToB .M. MenneneeBa. @usndeckuit
cMmbica [lepuonnueckoro 3akona JI.M. Menneneesa. [IpuuuHbl U 3aKOHOMEPHOCTH
1.2 W3MEHEHUs1 CBOWCTB JJIEMEHTOB M HMX COEIUMHEHUW IO IEepUuoAaM MU TIpyliam.
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB TPOCTBIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIUX OKCUOB U TUIPOKCUIIOB
1.3 BasleHTHOCTB. DJIEKTPOOTPUIATENLHOCTE. CTENEHb OKUCIEH S
Buapl xumuueckoil cBA3u (KOBaJICHTHAs, MOHHAs, METaJUIMUECKasi, BOJOPOIHAs) U
14 MexaHu3Mbl e€ o0pa3oBaHus. MeXMONeKyIsIpHble B3auMojaeucTBus. BemectBa
' MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. THUIBI KPUCTAIUNTMYECKUX PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAINIMUECKON PEIIETKU
15 Xumuyeckas peakiusi. Knaccudukaius XMuMHYECKUX Peakiuii B HEOpraHM4eCcKon 1
' OpTraHWYECKON XUMUHU. 3aKOH COXPAHEHHS MacChl BEIIIECTB
1.6 CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB
1.7 TemoBbie 3¢ (HeKTHl XUMUYECKUX peakuuil. TepMoXuMuyeckue ypaBHEHHs
18 OGparumbie peakiuu. XuUMHYecKoe paBHOBecue. DdaxkTopbl, BIUAIONINE Ha
' cocTostHhe XuMudeckoro pasHoBecus. [Ipunnun Jle [larense
OnektponauTnueckas auccouuanus. CunbHble U cinalble 3iekTponutbl. Cpena
1.9 BOJHBIX PACTBOPOB BEMISCTB: KHUCTAs, HEWUTpaibHas, mienoyHas. CrerneHb
JUccolralu. Peakimm noHHOTO 0OMeHa
110 I'maponu3z coneit. Monnoe mpousBenenue Bonabl. Bomopoansiii mokazarens (pH)
' pacTBopa
CriocoObl BBIpaKEHUS KOHIIGHTPAIMH PAaCTBOPOB: MAaccOBasi JOJSI pacTBOPEHHOTO
111 BEILIECTBA, MOJISIpHAs KOHLEHTpauus. HacblleHHble 1 HEHACHIIEHHBIE PAaCTBOPHI,
pacTtBopuMocTh. Kpucramnoruaparst
112 OKHUCIATENbHO-BOCCTAHOBUTENIbHBIC peakiuu. [loBeneHWe BemecTB B Cpenax C
' pa3HbIM 3HaUYeHHeM PH. MeTobl 2JIeKTPOHHOTO OaaHca
1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTraHUYECKON XUMUH
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2.1

2.2

Knaccudukanuss HeopraHndeckux coeauHeHud. HomeHkiaTypa HEopraHUYECKHUX
BEIIECTB

XUMHYECKUE CBOMCTBA BAKHEUIIUX METAJUIOB (HATPUM, KaJIHM, KadblUWA, MarHUM,
ATIOMUHHUM, [UHK, XpOM, XKelle30, MeIb) W uUX coeauHeHwit. OOmme crnocoOb

MMOJIYy4YCHUA MCTAJIIOB

2.3

2.4

2.5

3.1

3.2

3.3

XUMHYECKHUE CBOWMCTBA BAXKHEWMIIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
docdhopa, yrimepoma M KpeMHHUS) W UX  COCIMHEHMH  (OKCHJIOB,
KHCJIOPOJICOICPIKAIINX KHCIIOT, BOJOPOIHBIX COCAMHEHU )

['eHeTHUECKas CBSI3b HEOPTAHWYECKHUX BEIIECTB, MPUHAIICIKAIINX K a3 THIHBIM

KJj1accaM

##H#Par### nenTudukanys HEOPraHMIECKUX coequHeHnid. KauecTBeHHBIC peakiuu

Ha HCOPTaHWYECCKHUE BEIIECTBA U HOHBI
OCHOBBI OPraHUYECKON XUMUH

OCHOBHBIE TTOJIOKEHHSI TEOPUN XUMHUYECKOTO CTPOCHHUSI OPTraHUYECKUX COCTMHEHUH
AM. bytnepoBa. VYriepoaHbI CKeJeT OpraHMYecKod Mouiekyibl. KpaTHocTh
XUMUYECKON CBS3U. S- U P-CBS3U. SP3-, SP2-, SP-rubpuamu3anuy opOuTaaeii aToMOB
yriaepoaa. 3aBUCHUMOCTh CBOWCTB BEUIECTB OT XHMHUYECKOTO CTPOEHUS MOJEKYIL

I'omonoru. I'omonornyeckuii psan. Mzomepus u uzomepsl
[TonsiTne o pyHkMoHanbHOU rpymnne. OpueHTaluoHHbIE 3(PPEKTh 3aMecTUTeNen

[IpencraBienne o kiaccu(UKalMu OpraHWYecKUX BemiecTB. HomeHkmaTypa
OpraHMYECKUX COEIUHEHHM (cucTemMaThueckas) W TpHUBHAJIbHbIE Ha3BaHUS

BOKHEHIINX PEACTABUTENICH KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOo1HOpaKaIbHBIA M MOHHBIM MexaHu3Mbl peakiuu. [lonsTie o Hykieodpuie u

anektpoduie. [IpaBuno MapkoBHuukoBa. [Ipasuio 3aiinieBa

3.5

3.6

AnkaHbl. XMMHUYECKHE CBONCTBA aJIkaHOB: TaJIOTEHHPOBAHUE, JAECTUAPUPOBAHUE,
TEPMUYECKOE PA3JI0KEHHUE, KPEKUHT, U30Mepu3anus, ropenue. [lomydenue ankaHoB.
[Muknoankanel. Crenuduka CBOMCTB IUKIOAIKAHOB C MaJlbiM Pa3MEpPOM IHKIIA.

Peaknuy npucoeIMHEHNs U PAJUKAIBHOTO 3aMEIICHUS
Ankenbl. XUMHUYECKHE CBOMCTBA: pEaKUUU MPUCOEAUHEHUs (TaJOr€HHpPOBAHUE,
TUAPUPOBAaHUE, TUAPOTAIOreHUpPOBAaHUE, THIpaTalys), TOPEHUs, OKUCICHHUS U

MOoJIMMEPpHU3allu. HpOMLIIJ_UICHHBIC u J'Ia60paTOpHLIC CITOCOOBI MOJIY4YCHH S aJIKCHOB

3.7

3.8

Ankanuenpl. XWUMHYECKHE CBOWCTBA QIKATUEHOB: PEAKIUU TPUCOSTUHEHUS
(ruapupoBaHHe, TaJOTCHUPOBAHME), TOpPeHHs U moiuMepusanuu. [lomydenue

AJIKaIUCHOB

AnkuHbl. XUMHYECKHE CBOWMCTBA: pEaKIUU TMPUCOSAUMHEHHs (TaJIOT€HHPOBAHUE,
THAPUPOBAHUE, THUApATAIMs, THAPOTATOTCHUPOBAHHE) KaK CHOCO0 MONydeHUs
MOJIMMEPOB U JIPYTMX IMOJIE3HBIX MPOAYKTOB. Peakuuu 3amemieHus. ['openue

AlCTUJIICHA KAK HUCTOYHHUK BBICOKOTEMIICPATYPHOI'O ILIaMCHU IJIsI CBAPKH M PE3KU
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MCETAJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

3.9

3.10

3.11

3.12

3.13

Apenbl. XUMHU4ecKHe CBOMCTBA OEH30I1a: peaklUH 3IEKTPO(UIBHOIO 3aMeIIeHus,
IpUcOeANHEHNUs  (TUIpUpOBaHWE, TrajlloreHupoBaHue). Peaknus — ropeHus.
OCOOEHHOCTH XUMHUYECKUX CBOUCTB Toiyona. [lomyuenune Oenzona. OcoGeHHOCTH
XMMHUYECKHX CBOMCTB ctuposia. [Tomumepusanus crupona. CriocoObl NOIy4YeHUs U

IMPUMEHCHUEC apOMATHUYCCKUX YIJIICBOAOPOA0B

Cnuptel.  IlpenenbHble  OAHOATOMHBIE  COMPTHL. XHMMHYECKHE  CBOMCTBA:
B3aMMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAaHOBIJICHHSI HAJTMYMS THIPOKCOTPYIIIIHI,
C TaJOreHOBOJOPOJaMHU KaK CHOCOO TOJIYYeHHS pPACTBOPUTENECH, BHYTpU- U
MEXMOJIEKYyJIApHas Jeruaparauus. Peakuuss ropenus. I[lomydyenuwe staHona:
peaknus OpOXKEHHS TIFOKO3bI, TUAPATAIMS 3THJICHA. DTUJICHTIIMKOJIb U TJIMIICPUH

KaK IIpCaACTaBUTCIIN HNPECACIIbHBIX MHOI'OATOMHBIX CIIMPTOB

®enon. XuMuyecKre cBOMcTBa (peHona (peakiuy ¢ HaTpueM, THIPOKCHIOM HaTpus,

opomom). [Tonyuenue penona

Anbrerngpl. XUMHYECKME CBOWCTBA MpENENbHBIX albJETUA0B: TUIAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakmus «cepeOpsHoro
3epkanay», B3aumozeiicreue ¢ ruapokcuaoM meau (ll). Ilomyuenue npenenbHbBIX
QIBJETUAOB: OKUCJIEHUWE CHUPTOB, THUApaTallys aleTWIeHa. AIIeTOH Kak

npeaCTaBUTCIIb KECTOHOB. OcobeHHOCTH pC€aKinun OKHUCJICHHA allCTOHA

Kap6OHOBLIe KHCIOThL. XHMHUYECKHE CBOMCTBA MMPpEaACIIbHBIX OOHOOCHOBHBIX
Kap6OHOBLIX KUCIOT. OCOOCHHOCTH XMMHYECKHX CBOMCTB MypaBBHHOfI KHUCJIOTHI.
HonyquHe npeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT: OKHUCJICHUC aJIKaAHOB,
AJIKCHOB, ICPBUYHBIX CIIMPTOB, aJIbACTUI0B. Bricmme npeaACIbHBIC U HEMTPEACIbHBIC

Kap6OHOBLIe KHCJIOTHI

3.14

3.15

Crnoxuble 3¢upbl 1 Kupbl. CIocoObI MOMy4YeHUs CIOXKHBIX 3(hupoB. OOpaTuMOCTh
peakuuu sTepudukanuu. IIpuMeHeHHe CIOXHBIX 3SQUPOB B MHILEBOH U
nap@roMepHON MPOMBIIIIEHHOCTH. JKUpbl Kak cCioxkHbIE 3(QUpbl [NHIEpUHA U
BBICIIUX KapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOWCTBA JKHUPOB: T'HAPUPOBAHUE,
OKHCIIeHHe. [Maponu3, WIM OMBUIEHHE, XHPOB KakK CIOCO0 MPOMBIIUIEHHOTO
NOJyYEeHUsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak COJM BBICIIUX

KapOOHOBBIX KHUCIIOT

XVMHYECKNE CBOMCTBA IJIFOKO3bI: PEAKLIUN C YYaCTUEM CIIUPTOBBIX U albACTUIHON
Irpynn U MOJOYHOKHCIoe OpoxeHue. I[IpumeHeHue TIOKO3bl, €€ 3HAaYeHHE B
KUZHENEATEIIbHOCTH OpraHusMa. Jucaxapuusl: caxaposa, MaJIbTO3a.
BoccranaBnuBarome M HEBOCCTAHABIMBAIOIME — aucaxapuabl.  ['maposnus
nucaxapunoB. Ilomucaxapuapl: kpaxman, riaukoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMasla, TJMKOreHa M Ie/untoio3bl. Dusnueckue CBOWCTBA Kpaxmajla U
LEJUTI0JIO3bl. XMMHUECKUE CBOMCTBA Kpaxmalia: THIPOJIN3, KAUeCTBEHHAs peakLus ¢

uoIoM. XHMHUYECKHE CBOWCTBA IIEJUTIOJIO3BI: THUAPOJH3, TMONY4YeHHE JPUPOB
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1esuTr0N10361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK)

AMuHBI. AMUHBI Kak OPraHu4€CKNC OCHOBAHUA: pCAKIUH C BO,I[OfI, KHCJIOTaMU,

pCaKknuss TroOpCHUH. AHnimH  Kak NpeaACTaBUTCIIb APOMATUYCCKHUX AMHHOB.

3.16 XVMUYECKUE CBOWCTBA aHWIIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOW BOJIOM,
okucienue. [loayyeHne aMHMHOB aJKHJIMPOBAHMEM aMMHMaKa U BOCCTAHOBJIEHHUEM
HUTPOIPOU3BOIHBIX YTIIEBOJOPOIOB
AMUHOKUCIOTHI W Oenku. AMHHOKHCIOTHI Kak am@oTepHble OpraHUYecKue

317 coenquHeHusi. OCHOBHBIE AMHUHOKHUCIOTHL, oOOpasytomue Oenku. XUMHUECKUe

' CBOMCTBa OENKOB: TUAPONH3, JCHATYpPALUs, KAa4eCTBEHHbIC (IIBETHBIC) PEAKIIMN Ha
Oenku
CrtpoeHue u CTpYKTypa MOJIMMEPOB. 3aBUCUMOCThH CBOMCTB MOJIMMEPOB OT CTPOCHHUS

3.18 MoJieKysl. OCHOBHBIE CIOCOOBI TMOJYYEHHUSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
peaKuu NoJuMepr3aluy 1 noaukonaeHcanuu. Knaccudukaius BoIokoH

319 ###Par### 1 nenTudukanys opraHMueCcKUX CoeAMHEHUN. Perenue

' SKCIIEPUMEHTANILHBIX 3a7[a4 Ha pacliO3HABAaHUE OPTaHUYECKUX BEIECTB
3.20 ['eHeTnyeckas CBSI3b MEXAY KJaccaMU OpraHMYECKUX COCTUHEHHM
4 XUMHS ¥ KU3Hb
41 XuMusa B TmoBcenHeBHOM >ku3HHM. [IpaBmia Oe3zomacHOW palOTBI C €IKUMH,
' TOPIOYUMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEJCTBAMHU OBITOBON XHUMHUH
XuMHS U 310pOBbE. XUMHS B MEIUMLHUHE. XUMUS U CEIBCKOE XO35MUCTBO. XUMHS B
49 MPOMBIIIIEHHOCTH. XUMHS U HEPreTHKa: IPUPOAHBIN U MOMYTHBIN HEPTSIHOM rasbl,
' UX cocTaB M wucnoib3oBaHue. CocrtaB HedpTH U e€ mepepaboTka (MPUPOIHBIC
WCTOYHUKH YTJIEBOIOPOIOB)
XUMHUSLT U HKOJOTHA. XUMHUYECKOE 3arps3HEHUE OKpYXKaroled Ccpeapl U ero
43 nocneactBus. OxpaHa tunapochepsl, MOYBbL, aTMochepsl, Gaopsl U ¢ayHbl OT
' XUMUYECKOTO 3arpsi3HeHus. lIpobGnema oOTXOAOB W MOOOYHBIX MPOJYKTOB.
AJbTepHATUBHBIC UCTOUHUKHU YHEPTUU
OO0me TpeACTaBICHUS O MPOMBIIIICHHBIX CIOCO0aX TMOJYYCHHUS XUMHUYECKHUX
44 BEIIECTB (Ha TIpUMEpe MPOM3BOJCTBA aMMHaKa, CEpPHOW KHUCIOTHI). Y€pHas u
' 1BeTHass MeTamnyprus. CTeKI0 U CHIIMKATHAsl MPOMBIIUICHHOCTh. [IpoMbliiieHHas
oprannyeckas XuMusi. CeIpb€ JIsl OPraHM4eCKON MPOMBIILIIEHHOCTH
5 #H##Par###Tunbl pacu€THBIX 3a/1a4
##HPar###Pacu€Tsl Macchl BeliecTBa WM 00hEMA ra30B IO U3BECTHOMY

5.1 KOJIMUECTBY BEILECTBA, MacCe WM 00bEMY OHOTO U3 YUAaCTBYIOIIMX B PEAKIIMHI
BEIIECTB

5.2 ##HPar#H#Pacuérsl TemnoBoro addexra peakuuu

5.3 ###Par###PacuéTbl 00BEMHBIX OTHOIICHHUH ra30B NMPU XUMHUYECKUX PEAKITHAX

5.4 #i#HPar##PacuéTsl Maccel (00BEMa, KOTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIUH,
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€CJIM OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

#H##Par###PacuéTel MacCOBOM MM 0OBEMHOMN JIOJIM BBIX0J1A ITPOJIYKTA PEAKIIUH OT

> TEOPETHUUYECKH BO3MOKHOTO
###Par###Pacuérel macchl (00bEMa, KOJMYECTBA BEIIECTBA) MTPOIYKTA PEAKIIHH,
5.6 €CIIM OJHO U3 BEWIECTB JAHO B BUJE PACTBOPA C ONPEACIEHHON MAaCCOBOU JT0IEN
pacTBOPEHHOTO BELIECTBA
5.7 #H##Par###PacuéThl ¢ HCIIOJIb30BAaHUEM MOHATUH «MACCOBAsI 10JIS1», «MOJIIPHAS
' KOHIICHTPALUs», «PACTBOPUMOCTh)
#H##HPar###HaxoxaeHre MOJIEKYISIpHON (OPMYITBI OPraHUIECKOTO BEIIECTBA 110 €r0
5.8 IUIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB, UIIH 110

MNPpOAYKTAM CropaHusd




