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TemaTtuueckoe IMJIaHUPOBAHUC y'-IC6HOFO nmpeamMeTa «XUMHSD



1. IToscHuTENbHAS 3aIMCKa

CocraBnena Ha ocHoBe @enepanbHOTO TOCYAAPCTBEHHOTO O0pa30BAaTENBbHOIO CTaHAApPTa CPEAHEro OOLIEro
o0Opa3oBaHMs, YTBEPKIACHHOTO NpHUKa3oM MuHuctepcTBa oOpa3oBanus ¥ Hayku PD ot ot 07.06.2012 Ne 1578 (pen. ot
31.12.2015) «O6 ytBepxkaeHnH (eAepaIbHOr0 TOCYJapCTBEHHOTO 00pa30oBaTelbHOTO CTaHAapTa CpegHero oOmiero
oOpa3oBanusi», npukaza MunoOpHayku P® ot 17.05.2012 Ne413 «O06 yreepxkaeauu ®I'OC COO» (¢ u3MEHEHHAMU U
nononHenusimu) U [pumepnoit OOIT COO

[IporpamMma mpegycmarpuBaeT (GOpMHpPOBaHHE Y 0Oydaromuxcs oOmey4eOHbIX YMEHUI M HaBBIKOB, YHUBEPCAIBHBIX
CIOCO0OB AEATENIHOCTH U KJIFOUEBBIX KOMIICTCHIIUH: YMEHHUE CaMOCTOSTENbHO U
MOTUBUPOBAHHO OpPraHHU30BBIBATH CBOK II03HABATENIBHYIO JESTEIBHOCTH; HCIOJIb30BAHHE 3JIEMEHTOB IPUYMHHO-
CJIEZICTBEHHOT'O U CTPYKTYPHO-(QYHKIIMOHAJIBHOTO aHAJIN3a; ONpPEe/ICHHE CYIIHOCTHBIX XapaKTePUCTUK N3y4aeMOro 00ObEeKTa,;
YMEHHE Pa3BEpPHYTO OOOCHOBBIBATH CYXKACHUS, [aBaTh ONPEACICHUS, NPUBOAMTH OKA3aTEeNbCTBA; OLCHUBAaHHE U
KOPPEKTHPOBKA CBOETO [TOBEACHUS B OKPYIKAIOLIEM MHpE.

TpeOGoBaHre K ypOBHIO MOJATOTOBKH OOYYAIONIMXCS BKIIOYAIOT B ceOs Kak TpeOOBaHWs, OCHOBAHHBIE Ha YCBOSHHUH
BOCITPOU3BCACHUU y‘-IC6HOI‘O MaTtcpuaia, IOHUMaHUC CMBICIIa XUMHUYCCKUX MOHATHUHI U ﬂBHeHHﬁ, TaK U OCHOBAHHBIC Ha 6OHGC
CJIOKHBIX BHUJaX ACATCIIBHOCTH: 06'LSICHCHI/IG (I)I/I?)I/ILICCKI/IX U XUMHYECCKUX SIBJ'IGHI/II\/'I, IMPUBEACHUEC NIPUMEPOB IMPAKTUIECKOTO
HCIIOJIb30BaHNA U3YYaCMbIX XUMHUYCCKUX SIBJICHUH W 3aKOHOB. TpC6OBaHI/IC HarpaBJICHBI Ha p€ainu3anuio ACATCIbHOCTHOIO,
IMPAKTUKO-OPUCHTUPOBAHHOT'O u JIMYHOCTHO-OPUCHTHUPOBAHHBIX Ioaxoao0s, OBJIAJICHUC yYualuMHucCsa cnocoboamu
HHTCHHGKTyaﬂLHOﬁ u HpaKTH‘IeCKOﬁ ACATCIIBHOCTH, OBJIaJICHUC 3HAHUAMU U YMCHUSMU, BOCTpC6OBaHHbIMI/I B HOBCGI[HCBHOﬁ
JKU3HU, IO3BOJISIOIIMMU OPUEHTUPOBATHCS B OKPYXKAIOIIEM MHpPE, 3HAYMMBIMU JUIsI COXPAHEHHUs OKPYXKAlOLEH Cpelbl U
CcOOCTBEHHOTO 37TOPOBBSL.

1.2. Mecro y4eOHOTO ITpeMeTa B y9eOHOM TIIaHe

[Iporpamma npegycmaTprBaeT yriryOJeHHOE H3ydeHHe XUMUH U paccunTaHa Ha 3 Jaca B Hezenro. Beero 204 gaca (3a 2
rojia u3y4eHus). A Takxke BKIouaeT B ce0st Kype «lIpakTukym» 11 oTpabOTKU M 3aKpEIUICHUSI M3yYeHHOro MaTepHraia 3 yaca
B Hepemo (Bcero 102 gaca). crcTeMe ecTeCTBEHHO-HAYYHOTO 00pa30BaHUsl XUMUS KaK ydeOHBIN MpeaMeT 3aHUMAeT BaXKHOE
MECTO B MO3HAHUH 3aKOHOB NPHUPOJBI, (HOPMUPOBAHUHM HAYYHON KapTHHBI MUPA, XUMHYECKOW IPaMOTHOCTH, HEOOXOIUMOI
JUTS TIOBCEHEBHOMW JKM3HHW, HABBIKOB 3JI0POBOTO M 0E30MacHOIO JAJIS YeJIOBeKa U OKpY’Kaloled ero cpeabl oOpasa >KU3HH, a
TaKKe B BOCIHUTAHUW HKOJOTHYECKON KYIbTYpPbI, (POPMHUPOBAHMK COOCTBEHHOW MO3UIMU MO OTHOLICHWIO K XHMHYECKOU
WHQOPMAITUH, TIOITY4aeMOH U3 Pa3HbIX HCTOYHHUKOB.

YcnenrtHocTh N3y4YCHUA yqe6Horo npeaMeTra CBsA3aHa C OBJIAJCHUCM OCHOBHBIMH IIOHATUAMU XUMHU, HAYYHBIMU
(dakTaMu, 3aKOHAMH, TEOPUSIMH, TIPUMEHEHHEM TTOTyUYEHHBIX 3HAHWH MPH PEIICHUH MPAKTUYECKUX 3a]a4.

W3yyeHne XvMMuM Ha YriyOJIEHHOM YpOBHE IpE/IonaraeT MojHoe OCBOCHUE 0a30BOI0 Kypca M BKIIIOYAET PACHIMPEHHUE
NPEIMETHBIX PE3YyJIbTaTOB W COACPIKAHHs, OPHEHTUPOBAHHOE HA IOATOTOBKY K MOCJIEAYIOUIEMY NpO(decCHOHAIbHOMY
00pa30BaHMIO; PAa3BUTHUE HHAMBUAYAIBHBIX CHOCOOHOCTEH oOOydwaromuxcst IyTeM Oojiee TINIyOOKOro, 4YeM 3TO
npegycMmarpuBaeTcss 0a30BbIM KypPCOM, OCBOCHHUSI OCHOB HayK, CHCTEMAaTHUECKHX 3HAHHWH; YMEHUE NPUMEHATH MOJTYy4YEeHHBIE
3HaHUS 7151 PELICHUs PAaKTHUECKUX U y4yeOHO-MCCIIeI0BaTeNbCKUX 3a/1a4 B U3MEHEHHOM, HECTAaHJAPTHON CUTYyalluy; YMEHHE
CHCTEMaTH3UpOBaTh W 0000maTh TNONXyueHHble 3HaHUs. l3ydeHume mnpenmera Ha yriiyOJEeHHOM YPOBHE TIO3BOJISIET
chopmMupoBaTh y OOYYAIOLIMXCS YMEHHE aHAJU3UpPOBaTh, MPOTHO3MPOBATh M OLICHUBATh C MO3MLUH HKOJOTMYECKON
0e30MacHOCTH TOCTEJICTBHS OBITOBOW ¥ TNPOM3BOACTBEHHOH JICSITEIBHOCTH 4YEJIOBEKa, CBA3aHHOW C MOJy4YCHUEM,
MIPUMEHEHUEM U NepepaboTKON BEIIECTB.

Wzyuenne npeamera «XuWMHUs» B 4YacTH (OPMHUPOBAHHSA y OOYHYAIOMIMXCS HAYyYHOTO MHPOBO33PEHUS, OCBOCHHS
O6IlIeHayT-IHBIX MCTOZOB TMO3HAHUWA, a TAKXKE MPAKTUYCCKOI'0 IMPUMCHCHUA HAYYHBIX 3HAHUHW OCHOBAHO Ha MECKIIPEAMETHBIX
CBA34X C IMPpEAMETaMU O6HaCTeI71 €CTCCTBCHHBIX, MATCMATUUYCCKUX U T'YMAaHUTAPHBIX HAYK.

[MporpamMma ydeOHOTO mpeamera «XWMHsD» COCTaBlieHA HA OCHOBE MOJIYJIBHOTO TPHHIUIA MOCTPOCHUS Y4eOHOTO
MaTepuaja, He ONpeAessieT KOJIMYEeCTBO YacOB Ha M3yueHHE y4eOHOro mpeaMera W KJacChl, B KOTOPBHIX MPEAMET MOXET
n3yyarbcs. KypcuBoM B mporpamMme BbIIEJNEHBI 3JIEMEHTBHl COJEp)KaHHUs, OTHOCALIMECS K pe3ysbTaraM, KOTOPBIM
oOyyaronuecs «Iojy4ar BO3MOXKHOCTb HAyUUTHCS.

Texymmii KOHTPOJIb 3HAHUH YYaIIMXCS MPOBOJAUTCS HAa KAKIOM YPOKE M MOKET OCYIIECTBISITHCS B BHJIE YCTHOTO WIIN
MUCBMEHHOT'O OTIpOca. Y CTHBIM OMPOC MOXKET OBITh KaK (PpOHTAIBHBIM, TaK U MHAMBUAYAJIbHBIM. HIUBHyanbHBINH onpoc
Y JIOCKH MOXKET COIPOBOXKIATHCS BHIIOJHEHNEM XMMUYECKOTO SKCIIEPUMEHTA WK pelleHneM 3aaaqn. [IucbMeHHbIi ompoc
MOYKET OCYLIECTBIATHCS B BHJE BBHINOJHEHUS TECTOB, HANMCAHUS XUMHYECKHX M TEPMHHOJIOTHYECKUX YHPKHEHUH H
OTBETOB Ha BONpPOCkl. DOpMBI M METOBI TEKYILIErO KOHTPOJIS 3HAHUI BBIOMPAIOTCS YUUTEIIEM.

Temaruueckuii KOHTPOJIb 3HAHUHN YYaLTUXCs OCYLIECTBIACTCS B (JOPME KOHTPOJIBHBIX M MPAKTUYECKUX padoT (B T. 4.
pPEeUICHUA SKCIICPUMEHTAIbHBIX 321)121‘1) 10 OKOHYaHUHN U3YUCHUA COOTBeTCTBYIOHIeﬁ Tembl. Ha3Banns IMPAKTHYCCKUX pa60T



Y TEMBI KOHTPOJIBHBIX Pa0OT, @ TAKXKE JaThl UX [IPOBEIEHUS IPEACTaBICHbI B paboueil mporpamMme.
[IpomeKyTOUHBI KOHTPOJIb 3HAHWHM YyYalIUXCsl OCYIIECTBISIETCS B (OpME TOJOBOH KOHTPOJIBHOH pPadoTH,
MPOBOJMMOM B KOHIIE Y4€OHOTO rofa.
HTorosast olieHKa 1o MaTeMaTHKE BBICTABISAETCS C YUETOM TEKYIMX OLEHOK Kak M0 caMoMy IpeaMeTy XHUMus, Tak U ¢
YUETOM TEKYIIUX OLIEHOK MO MOIYJII0 XUMUS (MPaKTUKYM) (OLIEHKH 10 MOAYIIO AOOABISIOTCS K OLIEHKaM MpeaMeTa JUIs
pacueTa UTOrOBOM OTMETKH 3a MOJIYTroAne, ra yueOHslii roa).B aTTectar BricTaBisieTcs OTMETKA MO MPEAMETY « XUMHUSD».

2. CopaepxaHue y4eOHOTO IPEAMETa « X UMUSD)

OCHOBBI OPTaHUYECKON XUMHUHI

IlosiBneHue W pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. IIpenmer opraHuyeckoil Xumuu. MecTo W 3HauY€HHE
OpraHNYEeCKO XMMHUU B CUCTEME ECTECTBEHHBIX HAyK. B3aMOCBSI3bp HEOPraHMUECKUX U OPraHUYECKUX BEILIECTB.
XUMHUECKOE CTPOCHUE KAK MOPAJOK COCIUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSA
TEOPUH XUMHUYECKOTO CTPOCHMsI OpraHudyeckux coeauHeHuit A.M.bytnepoBa. VYriepoIHbIl CKeleT OpraHu4ecKou
MOJIEKyJIbl. KpaTHOCTh XMMHUECKOU CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOIO CTPOCHUS MOJIeKy1. 3oMepust
u uszomepbl. [lonstme o ¢yHKUMOHanbpHOW rpynme. [IpuHIMIB KiTaccUPUKALUMK OPraHUYECKUX COCAMHEHH.
MesxayHapoJHass HOMEHKIIATypa ¥ MPUHIUITE 00pa30BaHus Ha3BaHUN OPraHHYECKUX COCTUHEHUH.

Knaccudukaruss 1 0COOCHHOCTH OpPraHUYeCKHX peakimii. PeakimoHHble LEeHTphl. [lepBOHAYANbHBIC TOHSATHS O
THINIAX U MEXaHU3MaX OPraHUYECKUX peakiuil. ['OMOIUTHUYECKUI U reTEPOIUTUYECKUI pa3phlB KOBAJIEHTHON XUMHYECKOU
cBsi3u. CBOOOHOPAIMKAIBHBINA M HOHHBIN MeXaHU3MbI peakiuu. [loHaTre o Hykiaeoduie u aekTpoduIie.

AJNKaHbl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJBl MeTaHa. "-ruOpuau3anus opOuTaneil aToMoB
yraepoaa. I'omonorudeckuit psag u obmast ¢popmyna amkaHoB. CucreMaTHYecKas HOMEHKIATypa allkaHOB M PaJUKallOB.
Wzomepust yrimepoaHoro ckenera. Pu3nyeckue CBOICTBa alkaHOB. 3aKOHOMEPHOCTH W3MEHEHUS (DM3MYECKUX CBOWCTB.
XUMHUUECKUE CBOMCTBA AJIKAHOB: TaJIOTCHUPOBAHUE,
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JIETHPUPOBAHNE, TEPMUUIECKOE Pa3IOKEeHHE, KPEKHHT KaK CIIOCOOBI TIONMYYCHUSI BOKHEHIINX COCIWHEHUH B OPTaHMYECKOM
cuHTe3e. ['opeHre ankaHOB KaK OJWH W3 OCHOBHBIX MCTOYHHKOB TeIJIa B MPOMBIIUIEHHOCTH u ObITy. M3oMepm3anus kak
CHoco0 TONy4YeHUs BBICOKOCOPTHOrO OeH3WHa. MeXaHu3M peakiuyd CBOOOJHOpPAJAWKANBHOTO 3amemneHus. [lomyuyenue
ankaHoB. Peakuusa Bropua. HaxoxaeHnue B npupojie ¥ NpUMEHEHNUE AJIKAHOB.

[uxnoankansl. CTpoeHHe MOJIEKYI IHKIoankaHoB. O0mias ¢popmya 1uKiIoankaHoB. HoMeHKIIaTypa UKI0aIKaHOB.

W3oMeprs MUKIIOATKAHOB: YIJIEPOJHOTO CKeEJleTa, MEXKKIAccoBas, MPOCTPAHCTBEHHAs (yuc- TpaHc-m3omepus). Crernuduka
CBOMCTB LIMKJIOAJIKAHOB C MaJIbIM pa3MepOM IMKJIA. Peakiuu nprucoeAMHEeHUs U paiuKaJIbHOTO 3aMEIIeHHUS.
AJKeHbI. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbI ATHIICHA, -THOpHIM3ays OpOHuTaNeii aToMOB yriiepoja. O
- 1 O-cBs3U. ['omonoruveckwii psix u obmas ¢popmyina ankeHoB. HomeHknarypa ankeHoB. M3oMepusi akeHOB: YTriepoaHOTO
CKeJleTa, TOJIOKEHUST KPaTHOW CBSI3M, MPOCTPAHCTBEHHAS (yuc-mpauc- W30Mepus), MeXKiaccoBas. Du3zndeckune CBOWCTBA
ankeHoB. Peaknuu 3nMeKTpOo(UIBHOTO TPUCOETUHEHHS KaKk CrHoco0 TonydeHHus (DyHKIIMOHAIBHBIX —IPOHU3BOHBIX
yraeBomoponoB. llpaBuino MapkoBHUKOBa, €ro JJIEKTPOHHOE O00OCHOBaHWE. Peakiuy OKWCIEHHS W TOJHMEPHU3allHH.
[MomuaTHneH kak KPYNMHOTOHHAKHBIA MPOIYKT XUMHYECKOTO MpPOM3BOACTBA. [IpoMBINUIEHHBIE M J1a0OpaTOPHBIE CIOCOOBI
MIOJTy4EHUS alIKEHOB. [Ipasuno 3aiiyesa. IIpuMEeHEHNE aTKEHOB.

Anxanuenbl. Knaccudukarusi ajakaJuMeHOB [0 B3aWUMHOMY PACIOJIOXKCHHIO KpPaTHBIX CBS3ed B  MOJIEKYJIE.
OCOOCHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHUSI CONPSDKCHHBIX aikajaneHoB. OOmas dopMysa amkajneHOB.
Homenknatypa u nzoMepus ajkaaueHoB. OU3NYECKHE CBONCTBA AJIKAJUEHOB. XUMUYECKUE CBOMCTBA aJIKaJMEHOB: PEAKIIUU
NPUCOCAMHEHNs (THIPUPOBaHKE, TaJIOTCHUPOBaHME), TOpeHHus u nonuMmepusanuu. Briag C.B. JlebeneBa B monryueHue
CHHTETHYECKOTO Kayuyka. Bynkanuzamnus kaydyka. Pesuna. MHOrooOpasue BUIOB CHHTETHUECKHX KaydyKOB, X CBONCTBA U
npumeHenue. [lonyuenue ankaaueHoB.

ATNKVHBL. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI alleTHIIeHa. SP-THOpUAM3aIns OpOUTalieii aToMOB
yriepoga. ['omonorndyeckuit pag u obmas hopmyna ankuHoB. Homenkiatypa. Mizomepus: yriaepogHoro ckenera, mojIoKeHNs
KpaTHOM CBsI3U, MeXKiaccoBasi. OU3HUYECKUE CBOMCTBA aIKWHOB. XUMHUUYECKHE CBOMCTBA AJIKWHOB: PEAKIUM MPHCOEAHHEHUS
KaK Ccroco0 MOIy4eHHsI TOJTIMMEPOB U IPYTHX MOJIE3HBIX MPOAYKTOB. Peaxyuu 3amewenus. I opeHne aueTuaeHa Kak HCTOUHUK
BBICOKOTEMIIEPATYpPHOT'0 IUIAMEHH ISl CBAPKHU U pe3Ku MeTaiioB. [lonydeHue aneTuaeHa MUPOIM30M METaHa U KapOHIHBIM
MeTogoM. [IpuMenenue aneTuneHa.

Apensl. Mcmopusa omxpeimus 6enzona. COBpeMEHHBIE TMPEICTaBICHUS 00 3MEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHHH
Oenszona. M3omepuss ¥ HOMEHKJIATypa romojioroB Oenzosa. OOmias ¢opmyna apeHoB. dusmueckue CBOHCTBa O€H30JIa.
XHUMHYECKHE CBOMCTBAa OEH30JIa: PEaKIMU 3JICKTPOPUIBHOTO 3aMelleHusl (HUTPOBaHHE, TaJIOTEHUPOBAHKME) Kak CII0CO0



NOJIY4YEeHUs] XUMUYECKHX CPEINCTB 3aIlllUThl PACTEHHUM; MNpUCOeAMHEHHs (TUAPUPOBAHHE, TAJIOT€HUPOBAaHUE) Kak
JIOKa3aTeNIbCTBO HENpeAeTIbHOro xapakrepa OeHzona. Peakums ropenus. Ilomyuenune Oenzona. OcobenHocmu Xumuueckux
ceolicmeé monyona. B3aumMHOe BIMSHHE aTOMOB B Mojekyle Toiyona. Opuenmayuonunsvie 3¢ghexmel 3amecmumeneil.
[TpumeneHnue roMo0roB OeH307a.

Cruptel. Knaccudukanms, HOMEHKIAaTypa CHOHPTOB. loMonoruueckuil psg u oOmas QopMyna mpeaeiabHBIX
OJIHOATOMHBIX cIUpTOB. M3oMepus. duznyeckue cBOMCTBa NMpeAeTIbHBIX OAHOATOMHBIX CIUPTOB. BomopoaHas CBA3b MeXay
MOJIEKYJIaMH U €€ BIUsHME Ha (PU3NUECKUE CBOWCTBA CIMPTOB. XUMUUECKUE CBOWCTBA: B3aMMOJEHCTBHE C HAaTpUeM Kak
CHOCO0 YCTaHOBJICHUS HAJTMYMS THIPOKCOTPYIIIIBI, C
rajJoreHOBOJOPOAAMHU KaK CIIOCOO IOJMy4YEeHHUS pPacTBOPUTENCH, BHYTPU- M MEXMOJCKYJsIpHas neruapartanus. Peakius
TOpPEHUS: CHUPTHl Kak TouBo. [lomyueHue sTaHona: peakuusi OpO’KEHMs IIIOKO3bI, Tuapartanus sTwieHa. llpumenenue
MeTaHoJa ¥ 3TaHoJa. PU3HOIOTMYECKOe NEHCTBUE METAHONA M 3TAHOJIA HAa OPTaHU3M YEJIOBEKA. DTUIICHIVINKONb U TIUIEPUH
KaK MpPEJCTaBUTEIM NPEAEIbHBIX MHOTOATOMHBIX CHUPTOB. KadecTBeHHas peakiyss Ha MHOTOATOMHBIE CIHPTHI U €€
MIPUMEHEHHUE TS PaclO3HABAHMA MIMLIEPHHA B COCTaBE KOCMETHYECKUX CpeAcTB. [IpakTHueckoe NpUMEHEHNE STUIIEHTIIUKOISL
Y TIUIepUHA.

®enon. CtpoeHue MoseKysbl ¢eHoja. B3aumHOe BiIMsHUME aTOMOB B MoJiekyne (eHosa. Dusnueckue CBOHCTBA
¢denona. Xumuyeckne CBOIMCTBA (peakUWH C HAaTpUeM, THAPOKCHAOM Hatpusi, Opomom). [lonxydenue denona. [IpumeHenne
¢enona.

Anpneruabl v keToHbl. Knaccnukanus anpaerunoB v keToHOB. CTpoeHUe NpeebHbIX allbJIerHI0B.

DOJEeKTpOHHOE W TPOCTPAHCTBEHHOE CTpOEHHE KapOOHWIBHOM rpymmel. [omonormueckuidt psin, obmas dopmysa,
HOMEHKIJIaTypa W H30MEpHs TNpPEAENbHBIX anbIeruaoB. Du3nueckne CBONCTBA MPEAENBHBIX aldbJCTHIOB. XUMHUYECKUE
CBOWCTBA MpENeNbHBIX aJbJETUAOB: THAPUPOBAHME, KAUYECTBEHHBIC DPEAKUUM Ha KapOOHWIBHYIO TIpymiy (peakuus
«cepeOpsiHOTO 3epKanay, B3amMmozercTBue ¢ ruapokcuaoMm menu (Il)) m mx mpuMmeHeHWe I OOHAPYKEHUS MpeleTbHBIX
anbJCTUIOB B NPOMBIIIICHHBIX CTOYHBIX Bozax. IlomydeHue mpenenbHBIX albAETHIOB: OKUCIEHHE CIUPTOB, THApPATAIUL
anetmieHa (peaknust Kydeposa). TokcmaHocTs anmbaerunoB. [IpuMenenue Qopmanbaernia u arneranbaeruaa. AIETOH Kak
npeacTaBUTeNb KeToHOB. CTpoeHre MoKy bl arleToHa. OCOOEHHOCTH Peakuy OKUCIIEHHs aleToHa. [IpuMeHeHne aneroHa.

KapOonoBbie kucnotel. Kiaccudukaimuss u HOMeHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHHE TpenenbHBIX

OJTHOOCHOBHBIX ~KapOOHOBBIX KHCJIOT. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHWE KapOOKCHWJIBHOW TPYIIIBL.
l'omonornyeckuit psn u obmas GopMmyia TpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. du3nyeckue cBoOicTBa
MIPEJIENbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT
(peakunu ¢ MeTanIamMu, OCHOBHBIMHM OKCHJaMH, OCHOBAHHUSAMH U COJISIMH) KaK MOATBEPXKIECHUE CXOACTBA C HEOPTraHMUECKUMHU
KHACIOTaMHu. Peaknus sTepudukanuy U ee oOpaTUMOCTh. BiusHuME 3amecTuTeNeid B YIIIEBOJOPOAHOM pajJHKaje Ha CHITY
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHYECKMX CBOMCTB MypaBbMHOHN KHCIOTHI. llonydeHue mpenenbHBIX OZHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT: OKHCIICHHE aJKaHOB, AJKECHOB, IMEPBHUYHBIX CIHPTOB, albAETHIOB. BakHeime mnpencTaBuTeNn
KapOOHOBBIX KHCIIOT: MypaBbHHAs, YKCyCHasi U OeH30iHas. Bricimime npenenbHble W HENpeaeabHble KaApOOHOBBIE KHUCIIOTHI
Onmuueckas usomepus. Acummempuyeckuii amom yenepooa. llpumeneHre kapOOHOBBIX KUCIIOT.
Crnoxuable 3¢upbl 1 xupsl. CTpoeHHE M HOMEHKJATypa CIOXHBIX 3GHUpoB. MexkiaaccoBas H30MEpHs C KapOOHOBBIMHU
kucnoTamMu. CrnocoObl MoTy4eHus! CIoKHBIX 3(upoB. OOpaTUMOCTh peakumu Tepudukanun. [IpuMeHenne cioxHbIX 3()UpoB
B MUIIEBOW M Map(rOMepHOW MPOMBINUIEHHOCTH. JKHUPBI KaK CIOKHBIE 3()UPHI TIHIEPUHA M BBICIINX KAapOOHOBBIX KHCIIOT.
PacTuTtenbHble U )KUBOTHBIE KUPBL, X cocTaB. uznueckue cBONCTBA )KUPOB. XUMHUUECKHUE CBOMCTBA AKUPOB: TUJPUPOBAHUE,
OKHCIIeHHe. [ MApOIH3 WM OMBUICHHE KHPOB KaK CIOCOO MPOMBIIIIIICHHOTO MMOTYyYSHHUS COJIEH BBICITUX KApOOHOBBIX KHCIIOT.
[Mpumenenue »UpoB. MplIa Kak COJIM BBICITUX KapOOHOBBIX KUCIOT. MotoIie CBOHCTBA MbLIA.

Yraeeogel. Knaccudukanms yrieBojoB. @usndeckne CBONCTBa U HaXOXKJICHHE YTIIEBOJOB B pupojie. [oko3a kak
abJIETHIOCTIUPT. XUMUYECKHE CBOMCTBA IITIOKO3BL: ayuiuposanue, dikuiuposanie, CIupToBOe U MOJIOYHOKHUCIIOE OpOXKEeHHE.
OKCTIepUMEHTANbHBIE J0KA3aTeIbCTBA HANWYMSA ajbJCTHMIHOM M CIHUPTOBBIX TpPyNn B INIrOKo3e. llomydeHHe IIIFOKO3BI.
Dpyxmosa xax uzomep 2noxosvl. Pubosza u dezokcupubosa. Baxueinmue aucaxapuisl (caxaposa, JaKkmosd, Malbmosa), ux
cTpoeHue u (U3MUecKue cBoicTBa. ['Mapoin3 caxaposbl, 1axkmo3sl, Maibmo3vl. Kpaxman U nemono3a Kak Onojorudeckue
noJuMepbl. XMMHUYECKHE CBOMCTBA KpaxMana (THApOoJH3, KaueCTBEHHAas peakysl ¢ HOJI0M Ha KpaxMal U €€ IPUMEHEHUe s
OoOHapyXeHMsl KpaxMana B NPOJIYKTaX MHUTAHHs). XUMHYECKHE CBOMCTBA LIEJUIIOJIO3BI: THIPOJIN3, 00pa3oBaHHE CIIOXHBIX
a¢upos. Ilpumenenne n Ononoruyeckas posib yriieBogoB. OKUCICHHE YTTIEBOJOB - HCTOYHUK YHEPTUH KUBBIX OPraHU3MOB.
ITonsiTre 00 MCKYyCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

Wnentudukarys opraHMuecKuX COeIMHeHMM. [ 'eHeTHUeCKas CBsI3b MEXKTy KJIaCCaMH OPTraHMUYECKUX COCTUHCHH.

Awmunsbl. [TepBuuHbIe, BTOpUYHBIC, TPETHYHBIC aMUHBI. Kitaccudukalus aMMHOB 110 THITY YTIIEBOJOPOJIHOTO PaluKaia
Y YUCITY aMHUHOTPYIIIT B MOJIEKyJe. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE TIPEIENbHBIX aMUHOB. DH3NYeCKHe CBOMCTRA
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aMHUHOB. AMHHBI KaK OpraHMYEeCKHEe OCHOBAaHHS: pPEaKkIUH C BOAOH, KHCIOTaMH. Peakiusi ropeHHWs. AHHINH Kak
MPEJICTABUTENh apoMaTU4eckux aMuHOB. CTpoeHue aHwiuHA. [IpUyuHBI OC/Ia0JICHUsT OCHOBHBIX CBOWCTB aHWJIMHA B
CPaBHCHUU C aMUHAMHU TPEACIBLHOrO psiaa. XMMUYSCKHE CBOWMCTBA aHWIIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OPOMHOM BOJIOH,
okucneHue. llomydyeHne aMHHOB alKWIMPOBAHMEM aMMHaKa W BOCCTAHOBJICHMEM HUTPOIPOU3BOJHBIX YIJIEBOJOPOIOB.
Peakuus 3ununa. [IpiMeHeHne aMHHOB B (papManeBTHUECKONW MPOMBIIUICHHOCTU. AHUIUH KAK Cblpbe OJi Npou3oo0cmed
anununosvix kpacumeneu. Cunmesvl Ha OCHO8e AHUTUHA.

Awmunokuciiotel U Oenku. CoctaB U HOMEHKIaTypa. CTpOCHHE aMUHOKHUCIOT. [ OMOJOTHYECKUI sl MpeneinbHBIX
aMUHOKHCIIOT. M30Mmepus npedenbHbix amunoxkuciom. OU3ndecKkne CBOMCTBA MpeNeTbHBIX aMIHOKUCIOT. AMUHOKHCIIOTHI KaK
am¢oTepHble opranmdeckue coenuHeHus. CuHTe3 nenTtuaoB. llentuaHas cBsA3b. buonormdeckoe 3HadeHWE a-aMHUHOKHCIIOT.
O6mactTi TMpUMEHECHHUS aMHHOKHCIOT. benkm kak mpupombbie OmomonmMepsl. CocTaB M CcTpoeHHE OenmkoB. (OchogHble
amMuHoKuciomsl, obpasyrowue oOenky. XVUMHYECKHUE CBOMCTBA OENKOB: THAPOJN3, ACHATypaIs, KadyeCTBEHHBIEC (IIBETHHIC)
peaxiuu Ha Oenku. [IpeBpamiennst OenkoB NHIU B opraHu3Me. bruonornyeckne QyHKIUN OENKOB. JocmudiceHus 8 usyueHuu
CMpOeHUs U cunmesa 6enKos.

Azomcoodepoicawue cemepoyuriuyeckue coeourerus. [Iuppon u nupuoun: 31eKmporHHoe CmpoeHue, apoMamuyecKuil
Xxapakmep, pasiudue 6 HpOAGIeHUU OCHOBHbIX ceolicms. Hykneunosvie kuciomwi: cocmag u cmpoernue. Cmpoenue
Hyrreomudos. Cocmag nyxneunosvix xuciom (JHK, PHK). Ponb HyK1euHO8bIX KUCIOM 8 JHCUZHEOesTMeNbHOCHU OP2AHUZMOB.

Bricokomonekymsipabie coequHeHuss. OCHOBHBIE MOHSATHS BBHICOKOMOJCKYJISAPHBIX COCTUHEHUN: MOHOMEp, MOIUMED,
CTPYKTypHOE 3BEHO, CTeleHb monuMmepu3anuu. Kiaccudukanus momumepoB. OCHOBHBIE — CIOCOOBI  MONYYEHUS
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: peakluy MOJUMEpU3alri U NOJUKOHJAeHcanuu. CTpoeHue M CTPYKTypa IOJIMMEpPOB.
3aBUCHMOCTH CBOMCTB IMOJIMMEPOB OT CTPOCHHUS MOJEKYJ. TepMOIUIACTUYHbBIE U TEPMOPEAKTHUBHBIE TOMUMEPHIL. [Ipogodsawue
opearudeckue noaumepsvl. Komnozumuvle mamepuanvl. Illepcnekmugvl UCNONb308AHUA KOMNOZUMHBIX MAMEPUANO8.
Knaccudukarmms BomokoH. CuHTeTmdeckne BoOJOKHA. llommadupHble W MoMMamMuIHBIE BOJIOKHA, WX CTPOEHHE, CBOWCTBA.
[IpakTrueckoe WCHONIB30BaHUE BOJMOKOH. CuHmemuuecKkue nieHKu: U3oaayus O0as npoeoodos, MeMOpaHvl Oisi ONpecHeHUs
600bl, 3aWUMHbIE NJEHKU Ol asmomooOunel, niacmslpu, Xupypeuweckue nossazku. Hoevle mexuonosuu OanvrHeliuie2o
COBEPUIEHCTNBOBAHUS NOJIUMEPHBIX MANEPUAILOS.

TeopeTuyeckrie OCHOBbI XUMHUU

Crpoenue BemiectBa. CoBpeMeHHas MOJENb CTpoeHHs atoma. JlyanmusMm anekTpoHa. Pacmpenenenue 37IeKTPOHOB IO
SHEPTeTUYECKUM YPOBHSM B COOTBETCTBHH C TPHWHIIMIIOM HAaMMEHBINECH SHEPTrud, MpaBmiioM XyHAa U npuHiunoMm [laymm.
OCOOCHHOCTH CTPOCHUSI JHEPreTHYeCKUX ypOBHEW aTOMOB O-37IeMEHTOB. DJEKTpOHHAs KOHQUTrypais aroma.
Knaccugukanus XuMUuecKux 31eMeHTOB (S-, P-, d-amemenTbl). OCHOBHOE M BO30Y)KJICHHBIC COCTOSIHUSI aTOMOB. BasleHTHbBIC
aneKTpoHbl. llepuonnueckas cucrema xumudeckux anemeHToB .M. MenneneeBa. ®@usnueckuil cmbich Ilepuogmueckoro
3akona JI.M. MenneneeBa. [Ipr4arHbI 11 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB 3JIEMEHTOB W MX COEIUHEHUH IO IMeprojaM H
rpynmnaM. MupoBo33peHueckoe u HaydHoe 3HadeHue [lepuoanaeckoro 3akona .. Menneneesa.

DNEeKTpOHHas TPHPOJA XUMHUYECKOW CBSI3U. DIEKTPOOTPHUIATEIHHOCTh. KOBasieHTHas! CBs3b, €€ Pa3HOBUIHOCTH U
MeXaHU3MBI 00pa3oBaHusl (OOMEHHBIN U TOHOPHO-AKIeNTOPHEIH). MoHHas cBs3b. MeTtayumdeckas CBs3b. BomopoaHas CBs3b.
MeoicmonexynapHule 83aumooeticmeaus.

Kpucrannmmueckue n amopdubie BemiecTBa. THITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAS, MOJEKYJSpHas, WOHHAS,
METaJJIMUeCKasi). 3aBUCUMOCTh (DM3MUECKHUX CBOWCTB BEHIECTBA OT THIA KPUCTAUIMYECKOW pemieTku. [IpuuuHbl
MHOTrooOpasusi BemiecTB. COBpeMEHHbBIE TIPE/ICTABICHHS O CTPOCHUM TBEPIBIX, KUAKHX M ra3000pa3HbIX BelecTB. JKuokue

KpUCmaiiol.
XuMmudeckue peakiuu. ['oMoreHHbsie u reTeporeHHbie peaknuu. CKOpOCTh Peakiud, €€ 3aBUCUMOCTh OT Pa3TUIHBIX
(hakTOpOB: MPUPOABI PEATUPYIOIINX BEUIECTB, KOHIIEHTPAI[MU PEATUPYIOIINX BEIIECTB,

temreparypsl (npaBuiio Bant-I'odda), miomany peakiimoOHHON MOBEPXHOCTH, HAJTMYUS KaTalu3aTopa. JHEPrUsl aKTHBAIUH.
Axmusuposannwiti komniexc. Katanmmszaropsl 1 katanus. Poilb KaTann3atopoB B MPUPOJIE U MPOMBIIITIEHHOM IPOU3BOJICTBE.
Touamue 06 snmanvnuu u sumponuu. Iuepeusa I'uboca. 3axon I'ecca u cnencTBus u3 Hero. TermmoBble 3PHEKTH XUMUIECKAX
peakiuii. Tepmoxumuyeckue ypaBHeHHs. OOpaTUMOCTh peakiuidi. XWMUYeCKoe paBHOBecue. CMelleHHe XUMHUYECKOTrO
paBHOBECHs IOJ JACWCTBHEM pA3IMYHBIX (DAaKTOPOB: KOHIIGHTPAIUM PEAareHTOB MM TPOAYKTOB pEaKIUH, aBJICHUS,
TeMriepaTypsl. Poib cMeleHrs paBHOBECHS B TEXHOJIOTUYECKUX MPOIEccax.
HucnepcHble cuctembl. Kotouduvie cucmemsi. VICTHHHBIE pacTBOphL. PacTBOopeHWe Kak (PU3MKO-XMMHUYECKUN MPOIECC.
Crioco0pl  BBIpa)KE€HHUS! KOHIIGHTpAIMM PACTBOPOB: MaccoBas JIOJII PAaCTBOPEHHOTO BEIIECTBA, MOMAPHAA U MONAIbHASA
KoHyenmpayuu. Tump pacmeopa u mumposanue.

Peakniun B pacTBOpax dNEKTPOIUTOB. KadecTBeHHBIE peaknmud HAa HWOHBI B pacTBope. KHCIOTHOOCHOBHBIC
B3aMMOJICHCTBUSA B pacTBopax. AmdorepHOcTh. [uaponus cojeil. 3HaueHHWE THAPOIHM3a B OHMOJIOTMYECKHUX OOMEHHBIX



npoueccax. [IpuMeHeHne ruapon3a B IpOMBILIIEHHOCTH.

OKHCIANTENBHO-BOCCTAHOBUTENBHBIE PEAKIMM B NPHUPOJAE, MPOU3BOJCTBEHHBIX MpOIECCaX U JKUZHEACSITEIHbHOCTH
Opranu3MoB. OKUCIUMENbHO-80CCMANOBUMENbHBII nomenyuan cpeovl. [loBeieHne BemecTB B CpeAax C pasHbIM 3HAYCHHUEM
pH. MeTob1 2IEKTPOHHOTO U 91eKMPOHHO-UOHHO20 DallaHca.
lanpBaHWYeCKMiA 3JIEMEHT. XWUMHUYECKHE HUCTOYHHMKH TOKa. Cmaroapmubvill 6000poOHbIl 3aekmpol. Cmanoapmmbiil
NEKMPOOHBINI NOMEHYUAn cucmemvl. Pad cmanoapmuvix 2nekmpoonvix nomenyuanos. Hanpaenenue oxuciumensvho-
80CCIMAHOBUMENbHBIX peakyui. DIEKTPOIN3 pacTBOPOB M pacmiaBoB coiell. IlpakTudyeckoe nmpuMeHEHHE 3IEKTPOJIN3a s
MIOJTyYeHHUs] MIEJIOYHBIX, IMIEIOYHO3EMENbHBIX METAUIOB W amtoMuHHUA. Koppos3ws MeTamioB: BHABI KOPPO3HH, CIIOCOOBI
3aIHUTHI METAJJIOB OT KOPPO3UU.

OCHOBBI HEOPTaHMYECKOH XUMUH

Obmas xapakrtepuctuka 3meMeHToB 1A-IJI-rpymm. Oxcuabl ¥ mepoKcHIbl HaTpus W Kanmus. PacmosHaBaHue
KaTUOHOB HaTpus U Kanus. Coau HaTpHUs, Kallvs, KaJblUs U MarHusi, X 3Ha4Y€HUE B IPUPOJE U KU3HU YeloBeKa. Kecmkocmo
600061 U cnocobul ee ycmparenus. Komnnexcrvle coedunenus antomMunus. AnomMocunukamal.

Metamst IB-VIIB-rpynn (Menps, nuHK, XpoM, Mapranei). OcoOeHHOCTH cTpoeHHus aToMoB. OOue Gu3ndecKue u
xumuueckue coictBa. [lomyuenne u nmpumeHenue. OKCUABI U THAPOKCHUIBI 3TUX METAJIOB, 3aBUCHMOCTh UX CBOMCTB OT
CTETIeHH OKHCIIEHUs 37eMeHTa. Baxuelmue comu. OKUCTUTENbHBIE CBOMCTBA COJIEi XpoMa M MapraHiia B BBICIIEH CTETIEHU
okucneHus. Komnnexcuvie coeOunenus xpoma.

OO01mas XxapakTepUCTUKA 3JIeMeHTOB "A-Tpymibl. CBOWCTBA, NOJIyYCHHUE U TpUMeHeHue yriis. CHHTE3- ra3 Kak OCHOBa
COBPEMEHHOH MPOMBIIUICHHOCTH. AKTHBHPOBAaHHBIN YToJIb KakK aJcoOpOeHT. DrexmponHoe cmpoenue MONeKyIvl YeapHO2o
eaza. Ilonyuenue u npumenenue yzaproeo 2asa. buonormueckoe nercTBHe yrapHoro rasa. KapOumpl Kanplus, aTiOMUHHAS H
xene3a. Kapbonatsl u ruapokapOoHatel. Kpyeosopom yenepoda 6 scugotl u Hedxcusol npupode. KadecTBeHHas: peaknus Ha
KapOoHaT-noH. Pusndeckue M XUMUIEeCKHe cBoicTBa KpemHns. Cunansl u cummnuabl. Oxcun kpemuus (IV). KpemuaneBbie
KHUCIJIOTHI U UX cOiu. CUIIMKaTHbIE MUHEPAIIBI - OCHOBA 3€MHOI KOPBI.

OObmas xapaktepucTuka 3nmeMeHToB VA-rpymnmbl. Hutpunsl. KadecTBeHHast peakiysi HAa MOH aMMOHHA. A30THas
KHCIIOTa KaK OKHCIUTeNb. HuTpaTsl, mx (Qu3mveckne W XUMHYECKHE CBOMCTBa, mpuMmeHeHue. CBOICTBa, MONydeHUE U
npumenenune pocdopa. Pochun. Docdopusie n nonupochopHbie KUCTOTH. bronorudeckas poib hocdaTos.

OOmas xapaktepucTuka 31eMeHTOB VIA-rpymmbl. OcoOble CBOWCTBA KOHIIGHTPUPOBAHHOW CEPHON KHUCIIOTHI.
KavecTBeHnble peakiiui Ha CynbQUI-, CyTbPUT-, U CYJIb(HAT-HOHBL.

Oo6mas xapakTepucTuka 3j1eMeHToB VIIA-rpynmsl. OcobeHHoCcTH XuMuK GTopa. ['aioreHoBOI0POABI U X
nosryueHue. ['anoreHoBoAOpOHbIE KUCIOTHI M UX conr. KadecTBeHHbIE peakluy Ha raioreHua-noHsl. Kucnoponconepsxariue
coequHeHHs xJyiopa. [I[puMeHeHne TajJoreHoB U UX BaXKHEHIINX COeAMHEHUN. biazopoousie 2azvl. [Ipumenenue 6.1a20po0HbIX
2a308.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IIPOCTHIX BELIECTB, BOJIOPOIHBIX COCIMHEHUH, BBICIIUX OKCUAOB U THJIPOKCUIOB.
Wnentudukanms HeOpraHMIeCKUX BEIIECTB U HOHOB.

XUMHUS U KU3Hb

Hayunsie MeTonp! mo3Hanus B xumud. Mcrounnku xumuaeckoit nadopmanuu. [lonck mHpOpMannu 1Mo Ha3BaHHUAM,
nneHTuuKaTopaM, CTPYKTypHbIM (opMynaM. XHWMHUYECKHI aHAlM3, CHHTE3, MOJEIUPOBAHWE XUMHUYECKUX IIPOLECCOB U
SBIICHUH KaK METOJAbl HAY4YHOTO TO3HaHHA. Mamemamuueckoe MOOeaupogamue npocmpaHcmeeHHo20 CMpOeHUs MOAEKYT
opeanuyeckux sewecms. Cogpemenuvie PuU3UKO-XumMudecKue Memoobl YCMaHOGIeHUsl COCIAsa U CMpPYKmypbl 8eujecma.

Xumus M 310poBbe. JlekapcTa, )epMEHTBI, BUTAMHUHBI, TOPMOHBI, MHUHEpaNbHbIE BOABI. [IpoOieMbl, CBsI3aHHBIE C
MPUMEHEHWEM JICKapCTBEHHBIX MpenaparoB. BpenHble NpuBbBYKH W (akTopsl, paspyllarollue 3JI0poBbe (KypeHHe,
yIoTpeOJICHNE aJIKOroJisl, HapkoMaHnusi). ParmonansHoe nuranue. [umiesbie 100aBku. OCHOBBI MUIIEBOM XUMUHU.

Xumus B MenuiuHe. Pa3paboTka iekapcTB. XUMUYECKHUE CEHCOPBI.

XuMHs B MMOBCEAHEBHOM >XKM3HU. MOOIIME U YUCTSIIKE CPENCcTBA. PemnemnenTsl, nHCeKTUIMIbl. CpeacTBa JIUYHON
TUTHEHBI U KocMeTuku. [IpaBmia Ge3omacHoOl pabOTHI C €IKMMH, TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, CPEIICTBAMHU
OBITOBOM XUMUHU.

XUMUS 1 CENBCKOE XO035IMCTBO. MUHepabHbIe U opraHuueckie ynoopeHus. CpeacTsa 3alinuThl paCTEHUH.

Xumust B ipoMbliuieHHOCTH. OO0IIKe NpeAcTaBiIeHus O MPOMBIIIJICHHBIX CII0CO0aX MOyYeHNs XHMUYECKUX BELIECTB
(Ha mpuMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KUCNOTHI). [IpoMbiiiennas opranndeckas XxuMusi. Celpbe Uil OpraHMYecKon
npomblieHHocTH. [TpobieMa 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB. Hanboree KpymHOTOHHAXHBIE TPOU3BOJICTBA OPTaHUIECKUX
coenuHeHni. YepHas u nBeTHas MeTauTyprusi. CTEKIIO U CHIIMKATHAS TIPOMBIIIIEHHOCTb.

Xumust v dHepreTuka. [IpupoiHble HCTOYHUKH YTIIEBOJOPOAOB. [IpupoTHbIi M IONMYTHBIN HEQTSIHON Ta3bl, KX COCTAB
u ucnois3oBanne. CoctaB HehTH U ee mepepadorka. Hedrempomykrel. OxTaHoBoe umciio OeH3mHa. OXpaHa OKpY>KaroIIei
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cpensl mpu HedTenepepadoTKe W TPAHCTIOPTUPOBKE He(TENPOAYKTOB. AJbTEepHATHBHBIE HCTOYHUKH YHEPTUU.

Xumust B crpoutenbctBe. Llement. Beron. Ilogbop onTHManbHBIX CTPOUTENBHBIX MAaTEpUAIOB B MPaKTHYECKON
JIeAITENIBHOCTH YEJI0BEKa.

XuMHsT U 9KOJIOTHS. XMMUYECKoe 3arps3HeHHe OKpYy)Karolleid cpeabl W ero mocieacTBus. OxpaHa rumpocdepsl,
MOYBBI, aTMOCc(epbl, GIIOpH! M PayHbl OT XUMHUYECKOTO 3arpsI3HEHUSI.

Tumel pacyeTHBIX 3a7a4:

HaxoxeHne MOJIeKyIsIpHOM (POPMYJIbl OPraHUYECKOTO BEHISCTBA 10 €ro TUNIOTHOCTH M MACCOBBIM JIOJISIM 3JICMEHTOB,
BXOJISIIIIMX B €T0 COCTaB, MJIM TI0 TIPOAYKTaM CTOPaHUSI.

PacueTst MaccoBoit 101 (Macchl) XUMHIECKOTO COETNHEHUS B CMECH.

Pacuetst macchl (0ObeMa, KOJTHYECTBA BEIIESCTBA) MMPOAYKTOB PEAKIIMH, €CITM OJJHO U3 BEIIECTB JaHO B M30BITKE (MMeeT
MIPUMeECH).

PacueTs! MmaccoBoii mir 00EMHOM JOJIH BBIXO/1a TIPOIYKTA PEAKIIUU OT TEOPETUISCKH BO3ZMOKHOTO.

PacueTs! TermoBoro addexra peaxum.

PacdeTbl 00bEMHBIX OTHOIICHHI T'a30B MPH XUMHUYECKUX PEAKITHIX.

Pacuetsl Macchl (00beMa, KOJIMYESCTBA BEILECTBA) MPOIYKTa PEAKIIMHU, €CJIM OJHO M3 BEIICCTB JIaHO B BHUJIE PACTBOPA C
ONPEAETIEHHON MacCOBOM J0JIE paCTBOPEHHOI'O BEUIECTBA.

Tembl mpakTU4YecKuX padoT:

KauectBennoe onpesenenue yriaeposa, BOJIOpoaa U XJIopa B OPTaHUYECKHUX BEIIECTBAX.

KoHcTpynpoBanue mapocTepKHEBBIX MOACIEH MOJIEKYJ OPTaHHYECKUX BEIIECTB.

PacrioznaBanme miacTMacc v BOJIOKOH.

[lomydeHmne HCKYCCTBEHHOTO IIIEJIKA.

Pemenne skcriepuMeHTABHBIX 33724 Ha MTOJTy9eHUE OPTaHUIECKHUX BEIIECTB.

Pemennie sxcriepuMeHTATBHBIX 33/1a49 HAa PAcIiO3HABAHUE OPTaHIMYECKUX BEIIECTB.

Wnentndrkanys HEOPraHUIECKUX COSAMHEHUH.

[lomyuenue, coOupanne 1 pacrio3HaBaHUE Ta30B.

Peuienue skcrniepuMeHTaNbHbIX 3a7a4 10 TeMe «MeTallibh).

Peuienue sxcniepuMeHTanbHbIX 3a7a4 110 TeMe «HemeTtamby.

Pemienne »skcmepuMeHTaNBHBIX 3amad 1o Teme «['eHeTwdeckass CBs3b MEXIy KiaccaMH HEOpPTraHMYeCKUX
COEJIMHEHUI.

Pemenne sxcriepuMEHTATBHBIX 3a1a4 10 TeMe «| eHeThdecKas CBsI3b MEXIy KJIACCaMU OPTaHUYECKUX COSTMHCHUIN.

[Toydenue 3TUICHA ¥ U3yYEHUE €r0 CBOMCTB.

[lomyueHme yKCYyCHOM KHCIIOTHI M U3YYEHHUE €€ CBOICTB.

IMupponus xupos.

UzroroBnenne mMblia pydHOH pabOTHL.

XUMUST KOCMETUIECKIX CPEACTB.

HccnenoBanue CBOWCTB OEIKOB.

OCHOBBI TUIIIEBOA XUMHH.

UccnenoBanne nuieBbIx 100aBOK.

CBoiiCTBa OJTHOATOMHBIX 1 MHOTOQTOMHBIX CITHPTOB.

XHUMHUYECKHUE CBOMCTBA aJILJIETUIIOB.

CuHTE3 CIIOXKHOr0 3dupa.

I'maponus yrineBoaos.

YcerpaneHnue BpeMeHHOM KECTKOCTH BOJIBI.

KauecTBeHHBIE peakIuy Ha HEOPTaHUYECKHE BEIIECTBA U HOHBI.

HccnenoBanue BIUSHUS Pa3IMuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEeaKIlny.

Onpe/ieeHre KOHIIGHTPALMU PACTBOPa aCKOPOMHOBON KUCIIOTHI METOJOM TUTPOBAHUSI.

3. Ilmanupyemble pe3ynbTaThl y4eOHOTO TpeaMeTa « X UMUS)
[TnarupyemMbie pe3yabTaThl OCBOCHHS yUSOHOTO TIPEAMETa « X UMUSD)
JIn4HOCTHBIMU pe3yJbTaTaMU OCBOCHUS BBITYCKHUKAMU OCHOBHOM HIKOJIBI IPOTPAMMBI [0 XUMHUHU SBIISAIOTCS:
1. B 11eHHOCTHO-OpHEHTAIIMOHHOH cdepe:
*  BOCMHTAaHHWE YYBCTBA TOPIOCTH 332 POCCHUUCKYIO XMMHYECKYIO HayKy, TyMaHW3Ma, MIO3UTHBHOTO OTHOIICHUS K TPYIY,
[eJIeyCTPEMIIEHHOCTH;



(dopMupoBaHHE IEHHOCTH 370pOBOTO M 0Oe30macHOro oOpasza >KH3HHM; YCBOCHHE IPAaBWJI WHIMBHAYaJIbHOTO U
KOJIJIGKTUBHOTO 0€30T1aCHOTO TIOBEICHUS B YPE3BBIYANHBIX CUTYAIUAX, YTPOXKAIOMINX KU3HH U 310POBBIO JIOJIEH;
(hopMHpOBaHUE SKOJOTMYECKOTO MBIIUICHHUS: YMEHHUSI OLEHHMBATh CBOIO JAESTEIBHOCTh W MOCTYNKH APYTHX JIOJCH C
TOYKH 3pEHHS COXPAHEHUS OKPYXKAIOIIEH Cpebl - FapaHTa )KU3HH U OJIaroIoIydus JroIei Ha 3emie.

B tpymnoBoii cdepe:
TOTOBHOCTh OOYYaIOIMIMXCS K TPYIOBOH MPO(PECCHOHATHHON NESITENFHOCTH KaK K BOSMOXKHOCTH y4YacTHsl B PELICHHH
JMYHBIX, OOIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIMOHATIBHBIX MIPOOIIEM,
NOTPEOHOCTh TPYOHWTHCS, YBAKEHHE K TPYAy M JIOMIM TpyHa, TPYIOBBIM JOCTIDKCHHSAM, HOOPOCOBECTHOE,
OTBETCTBEHHOE 1 TBOPUECKOE OTHOIICHHE K Pa3HBIM BHIAM TPYAOBOI IEATEIHLHOCTH;
OCO3HAaHHBIN BBIOOD OyaAyIIeH mpodeccuu Kak MyTh U COCO0 peanu3alii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB.

B nosnaBaTenbHOM (KOTHUTUBHOW, HHTEIUIEKTYalIbHOM) cdepe:
(hopMHpOBaHUE YMEHUS YIIPABIISATH CBOEH MO3HABATEIBHOM JESITEIbHOCTHIO;
pa3BUTHE COOCTBEHHOTO LEIOCTHOTO MUPOBO33PEHHS, TOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHHUIO, B TOM YHCIIE H
B paMKax CaMOCTOSITEIbHON JACATCIIbHOCTU BHE IIKOJIBI,
(opMHpOBaHHE OCHOB DKOJOTHMYECKOH KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO
MBIIUICHHS, pPa3BUTHE OIBITA JKOJOTHMYECKM OPHEHTUPOBAHHON pEQIEKCHBHOOLUCHOYHON ¥  IPAaKTHYECKOM
JIeATETLHOCTH B )KNU3HEHHBIX CUTYalUsX.

B cepe OezonmacHOCTH KU3HENCATEITHHOCTH:
(hm3nyecKoe, SIMOIMOHANBHO-TICHXOJIOTHYECKOE, COMANBHOE OIarororydne 00yJaroImuxcs B )KH3HU 00pa3oBaTeTbHON
OpTraHM3aIlHH, OUIYIIIeHHEe JeTbMU OE€30IIaCHOCTH U IICHXOJIOTHYECKOT0 KoM(popTa, NH(OPMAITMOHHON O€301MacHOCTH.
MeranpeaMeTHBIMU Pe3yIbTaTaMHi OCBOSHHS BBITYCKHUKAMH OCHOBHOM IITKOJIBI TPOTPaMMBbI IO XUMHUU SIBIISTFOTCSL:
- CaMOCTOSTETHHO OMPENeNATh IEeNH, 331aBaTh MapaMeTpsl U KPUTEPHH, IO KOTOPHIM MOXHO ONPENeNUTh, YTO IIeib
JOCTUTHYTA,

- BBIXOJIUTH 32 PAMKH Y4eOHOTO MpeAMeTa M OCYLIECTBISATh [eJICHANPABICHHBIH MMOMCK BO3MOXKHOCTEH s IMUPOKOTO
MepeHoca CpeJICTB U CII0COO0B AEHCTBUS;

- KpUTHYECKH OIICHUBATh W HMHTEPIPETHPOBATh MHOOPMAIMIO C Pa3HBIX IMO3WIMH, paclo3HaBaTb W (HUKCHPOBATH
MPOTHUBOPEYHs B UHPOPMALIMOHHBIX UCTOYHUKAX;

- pa3BepHYTO, JOTMYHO M TOYHO H3JIAraTb CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHUEM aJeKBAaTHBIX (YCTHBIX H
MUCbMEHHBIX) SI3BIKOBBIX CPEZCTB;

- BBIOMpATh MyTh AOCTIKEHUS LM, TUIAHUPOBATh pPEIICHHE IOCTABJICHHBIX 3a]1a4, ONTHMHU3UPYS MaTepualibHbIE U
HEMaTepHaJIbHbIE 3aTPaThL.

[Inanupyembie pe3ynbTaThl OCBOCHHUS PA3lENIOB YUeOHOro IpeaMeTa XUMHs INpEICTaBlIeHbl B OJ0Kax «BhlmycKHUK

HAYy4YUTCA», «BLIHYCKHI/IK NOJYYUT BO3MOKHOCTb HAYYHUTLCH», OHU OIMUCBIBAKOT KPYT y‘l66HOHO3HaBaT€HLHBIX 3aaad, KOTOpBIﬁ
NPpEABABIIACTCA OGy‘laIOH_II/IMCH B IIPOLECCC U3YUCHHA KAXKIO0r0 pa3ziciia NIporpaMmMabl.

OHeHKa OOCTHMIKCHHUS TNNIAHUPYEMBIX PE3YJILTATOB, OTHECCHHBIX K 6J'IOKy <<BBIHyCKHI/IK HAaYy4YUTCs» BEACTCA C IOMOIIbIO

3agaHnii  0a30Boro ypoBHS. B Oiokax «BBIMyCKHHK MONyYUT BO3MOXKHOCTH HAYYHUTBCS» NPUBEACHBI TUIAHUPYEMBbIC
Pe3yNbTaThl, KOTOPBIE MOTYT MPOJEMOHCTPHPOBATH TOIBKO OT/AEIbHBIE MOTUBHPOBAHHBIE H CIIOCOOHBIE yUaluecs.
BrimyckHuK Ha yriyOJeHHOM YPOBHE HAYUHTCS:

pacKpbIBaTh Ha IPUMEPAx PoJib XMMUHU B (QOPMUPOBAHUK COBPEMEHHOW HAYYHOU KapTUHBI MUPA U B

PAaKTUYECKOH AESITEIBHOCTH YEI0BEKA, B3aUMOCBS3b MEXAY XUMUEN U IPYTUMU €CTECTBEHHBIMHU HAyKaMU;
WUTIOCTPUPOBATH Ha MPUMEPAX CTAHOBJICHHUE U 3BOJIIOMIO OPraHNYECKON XUMHUM KaK HAyKH Ha

Pa3IMYHBIX UICTOPUYECKHUX 3TallaX €€ pa3BUTHUS;

YCTaHABIUBAaTh IPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XUMHUYECKHX 3JIEMEHTOB H
MEPUOANYECKUM M3MEHEHUEM CBOMCTB XMMHYECKHX JIEMEHTOB M UX COCAMHEHUN B COOTBETCTBUHU C IOJIOKEHHEM
XUMHUYECKUX 3JIEMEHTOB B IIEPUOANUYECKOM CUCTEME;

aHAJIN3MPOBATh COCTaB, CTPOEHUE U CBOMCTBA BEIECTB, NPUMEHAA IOJ0KEHUS OCHOBHBIX XHMHUYECKHUX TEOPHI:
XUMHYECKOTO CTPOCHHSI OpraHWdecKux coeawHeHnii A.M.ByTiepoBa, CTpoeHHss aroma, XMMHYECKOW CBSI3H,
3NEKTPOJUTUUECKON AMCCOMAMU KUCJIOT M OCHOBAaHUI; yCTaHAaBIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIY
CBOMCTBaMH BEIIECTBA U €0 COCTABOM H CTPOCHHEM;

MIPUMEHSATH IPABWIIA CHCTEMATUYECKON MEXTyHAPOAHON HOMEHKIIATYPBI KaK CPEJICTBA PA3IUUYCHUS U
WCHTU(QHKAIINY BEIIECTB 110 HX COCTAaBY U CTPOCHHIO;

COCTABIISITh MOJIEKYJISIPHBIE M CTPYKTYpHBIE POPMYIIBI HEOPTAaHUIECKUX U OPTaHHMYECKUX BEIIECTB KaKk

HOcUTeNeH WHPOpPMAMK O CTPOCHUH BEIIECTBAa, €r0 CBOWCTBaX M MPUHAIJIECKHOCTH K OIPEICICHHOMY Kiaccy
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COCIUHCHMIA,

OOBSICHATH IPUPOAY U CHOCOOBI 00pa30BaHUsI XUMHUIECKOM CBS3HU: KOBQJICHTHOH (TIOJAPHOH,
HEMOJISAPHOI ), HIOHHOM, METAJUIMYECKOM, BOJOPOIHOM - C LIEBIO ONPEASIEHU XUMUYECKOH aKTUBHOCTH BEILIECTB;
XapaKTepu30BaTh (pU3nyYecKre CBONCTBAa HEOPTAHUIECKUX U OPTaHUYECKUX BEIICCTB U YCTaHABIMBAThH
3aBUCUMOCTH (DU3NYECKUX CBOWCTB BELIECTB OT THUIA KPUCTAIIMYECKON PEIIETKH;

XapaKTepH30BaTh 3aKOHOMEPHOCTH B U3MEHEHNN XMMUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHMH, BBICIINX OKCHJOB U THJIPOKCH/IOB;

IPUBOJIUTH IPUMEPHl XMMHUUECKUX PEaKIUi, PACKPHIBAIOLINX XapaKTEPHbIE XUMHYECKHE CBOHCTBA
HEOPraHMYECKUX M OPTaHMUECKUX BEIECTB U3YyUEHHBIX KJIACCOB C LIENbI0 X UACHTH(UKALUY U OOBACHEHHS 00JIaCTH
IIPUMEHEHUS;

OIIpeNeIATh MEXaHNU3M PEaKIMU B 3aBUCUMOCTH OT YCJIOBHUIl IPOBEACHHS PEaKLIUU U IPOTHO3UPOBATh
BO3MOXHOCTb IPOTEKAaHUsI XMMUYECKUX PEAKLUIl HA OCHOBE THUIIA XMMUYECKOM CBSI3U U aKTUBHOCTHU PEarcHTOB;
yCTaHABIUBATh 3aBUCUMOCTh PEAaKLIMOHHOM CIOCOOHOCTH OPraHUYECKUX COSANHEHUH OT XapakTepa
B3aMMHOT'O BIHMSHUS aTOMOB B MOJIEKYJIAX C LIE€IbI0 MPOTHO3UPOBAHUS TPOJYKTOB PEAKIINH;

YCTaHaBIUBATh 3aBUCUMOCTH CKOPOCTH XUMHUECKOM peakiuil U CMEIIEHUS XUMUYECKOI'O0 paBHOBECHS
OT pa3iUYHBIX (AKTOPOB C LEIBIO ONMpPEACTICHUs ONTHMANBHBIX YCIOBHH MPOTEKAHHUSI XUMHUUECKUX TPOIIECCOB;

YCTaHABIUBAaTh T€HETUYECKYIO CBS3b MEXKIY KjacCaMy HEOPTaHMYECKHUX U OPTraHWYEeCKUX BEIIECTB s
000CHOBaHUS MPUHIUIHAIBHON BO3MOKHOCTH TIOJTyYSHHS HEOPTAaHUIECKUX U OPraHUYECKUX COCIMHEHUH 3a/JaHHOTO
COCTaBa U CTPOCHUS;

nog0MpaTh peareHThl, yCIOBUS U ONPEAEIATh IPOAYKTHI PEaKIUi, TO3BOJIIOIUX PEANTN30BaTh
71a00paTOpHBIE U IPOMBIILICHHBIE CTIOCOOBI MOTYYEHHUS BAKHEUIIINX HEOPTaHMYECKUX M OPTaHMYECKUX BEIECTB;

OIIpeNIeIIATh XapaKTep Cpellbl B Pe3ybTaTe THAPOIN3a HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB U
MPUBOAUTH IPUMEPHI THIPOJIN3A BELIECTB B IOBCEJHEBHOM KU3HHU YEIOBEKa, OMOJIOrMYecCKUX OOMEHHBIX IPOLECCcax
U TIPOMBILIUIEHHOCTH;

NPUBOIUTH IPUMEPHI OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B IPUPOJE, IPOU3BOACTBEHHBIX
Mpoleccax 1 )KU3HEAESTeTbHOCTH OPraHU3MOB,

000CHOBBIBATh MPAKTHYECKOE MCIIOIb30BAHNE HEOPTaHMYECKUX M OPTaHMUECKUX BEUIECTB U UX
peaxiuii B MPOMBIIIIICHHOCTH H OBITY;

BBITIOTHATh XUMHYECKUI 3KCTIEPUMEHT 0 PACTIO3HABAHUIO U MTOJyYE€HUIO0 HEOPTaHUUECKUX U

OpPraHUYECKUX BEIIECTB, OTHOCALIMXCSA K Pa3IUYHbIM KJaccaM COEIWHEHHH, B COOTBETCTBHU C IPaBUJIAMH WU
npueMamu 6e30macHol paboThl ¢ XUMUYECKUMH BEIIECTBAMU H J1a00PaTOPHBIM 000pYI0BaHHEM;

MIPOBOJUTH PACUETHl HA OCHOBE XUMHUUECKUX (GOPMYJI M ypaBHEHUHN peaKkyid: HaXO0XXICHUE
MOJIEKYJISIPHON (POPMYJIbI OPraHUYECKOTO BELIECTBA MO €r0 INIOTHOCTH M MAaCCOBBIM JOJISIM JIEMEHTOB, BXOSIINX
B €r0 COCTaB, WM 0 MPOLYKTaM CrOPaHMs; PacyeThl MAaCCOBON A0JIU (MAacChl) XUMUYECKOTO COEIMHEHNUS B CMECH;
pacueTbl Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKLUH, €CIIM OJHO M3 BEILECTB JAHO B M30BITKE
(uMeeT mpuMecH); pacueTbl MacCOBOM WM OOBEMHOW JOJIM BBIXOAA NPOAYKTA PEAKUUH OT TEOPETHYECKH
BO3MOXKHOTO; pacueThl TeIioBoro 3¢d¢ekra peakiuu; pacdyeTsl 0ObEMHBIX OTHOIICHWI Ta3oB MPH XUMHUYECKHX
peakImsx; pacueTsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKIWH, €CIU OJHO U3 BEIECTB JIaHO B
BHJIE PAaCTBOpA C OINPEAEIIEHHON MacCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA;

- HCIIONB30BaTh METOBI HAYYHOTO TIO3HAHUS: aHAJIU3, CHHTE3, MOJIETMPOBAHNE XUMUYECKHX MPOIIECCOB
W SIBIICHUH - TIPU pelICHUH y4eOHO-HCCIIeIOBATENbCKUX 3ajlad 10 M3YYEHHIO CBOWMCTB, CIIOCOOOB TMOJYYEHUS H
pacro3HaBaHUs OPTaHUYECKUX BEIIECTB;

- BIAJETh NpaBUIaMu 0€30MacHOr0 OOpaIleHHsl ¢ €AKUMH, TOPIOYMMHU 1 TOKCUYHBIMU BEILIECTBAMH,
CpeAcTBaMH OBITOBOW XUMHH;

- OCYIIECTBJISITH MOMCK XMMHUYECKOW HH(OpMaIK 10 Ha3BaHUSIM, UACHTH(PHUKATOPaM, CTPYKTYPHBIM
(hopMynam BelecTB;

- KPUTHYECKH OLIEHUBATH U HHTEPIPETUPOBATh XMMUYECKYIO HH(POPMALIUIO, COAEPKALTYIOCS B
cOOOIIEHUsIX CPEeACTB MaccoBoW WHGpopManuu, pecypcax HHTepHETa, HAyYHO-TIOMYJISIPHBIX CTAaThiX C TOYKU
3pEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IENSX BBISBICHUS ONIMOOYHBIX CYKIACHUH M (OpPMUPOBAHHS
COOCTBEHHOM MO3HUIINH;

- yCTaHaBJIMBATh B3aUMOCBSI3U MEXKIY (aKTaMH U TEOpUEH, TPUUUHOMN U CIICJICTBUEM TIPH aHAIIN3E
MPOOJIEMHBIX CUTyallnid 1 00OCHOBAHUY IPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMHUYECKHUX 3HAHMIA;

11



- MPEICTaBIATH MYTH PEIICHUS TI00aTBHBIX POOJIEM, CTOSIINX MEPET YeT0BEYESCTBOM, U
MEPCIICKTHBHBIX HAMpPABJICHUN Pa3BUTHS XUMHUYECKUX TEXHOJIOTHUH, B TOM YHCIE TEXHOJOTUHA COBPEMEHHBIX
MaTepUajgoB C PA3IUYHON (HYHKIIMOHATBHOCTHIO, BO300HOBIISIEMBIX WCTOYHHUKOB CBIPhS, MEpepabOTKu U
YTHIU3AIUH IPOMBIIIJICHHBIX U OBITOBBIX OTXOOB.
BoinyckHuk noayuum 603Mo0¥iCHOCHb HAYUUMbBCA:

- Gdopmynuposamv  yenv UCCIeO08aHUs, GbIOBULAMb U NPOGEPAMb  IKCHEPUMEHMATLHO 2UNOME3bl O
XUMUYECKUX CBOUCBAX GeUiec8 Ha OCHOBEe UX COCNABA U CIMPOEHUs, UX CHOCOOHOCIU 6CTIYNAMb 8 XUMUYECKUe peaKyul,
0 Xapaxkmepe u NPOOYKMAx pPasiuiHbIX XUMUYECKUX PeaKyuil,;

- CAMOCMOSIMENbHO NIAHUPOBAMb U HPOBOOUMb XUMUYECKUe IKCNEPUMEHMbl ¢ COOMI0OeHUEeM RpAasuil
bezonacHoll pabomol ¢ eugecmseamu 1 1aOOPaAmopHuiM 060py00BaAHUEM;

- UHMEPNPemupos8ams OAHHbIE O COCMABe U CMPOEHUU Beuecms, NOJYYEHHbIE C NOMOWbIO COBPEMEHHBIX
DUBUKO-XUMUYECKUX MEMOO08,

- ONUCHIBGAMb  COCMOSIHUE INEKMPOHA 8 AmoMe HA OCHOBE COBPEMEHHBIX KEAHMOBO-MEeXAHUUEeCKUX
npeocmasienull 0 CMmpoeHuy amoma 05 00bACHEeHUs Pe3yIbIamos CHeKMpPAIbHO20 AHAU3A GeUjecms,;

- Xapaxmepu3o8ams poib A30MOCO0EPAHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUN U HYKICUHOBbIX KUCTIOM KAK
BANCHEUUUX DUOTOSUYECKU AKMUBHBIX BEUJeCE;

- NPOSHO3UPOBAMb BO3MONCHOCIb NPOMEKAHUS OKUCIUMENbHO-80CCMANOBUMENbHBIX DeaKyull, AexHCauux 6
0CHOBE NPUPOOHBIX U NPOU3BOOCBEHHBIX NPOYeCce

4. Temaruveckoe IIIaHUPOBAHHE

10 kmacc
Ne /i Haspanwue paznena/Tembl Bcero vacos KOJI-BO IPAKTHYECKHX 1
7abopaTopHBIX PadoT (eciu
TaKWe eCTh B IIPOrpaMMe)
1 BBenenue B opraHMueCcKyro XUMHUIO. 2 -
Teopusi CTpOCHUST OPTaHUYECKUX COCTMHEHUM. 2 -
3 OCOOEHHOCTH CTPOEHUSI M CBOMCTB  OpPraHMYECKUX 3 -
coeauHenni. Mx kmaccupukanmsi.
4 TeopeTHyecKre OCHOBBI, MEXaHU3MbI M 3aKOHOMEPHOCTH 2
POTEKAHUs PEAKLMI OPraHUYECKUX COCTMHEHHMN.
5 [IpeenbHBIC YTIIEBOIOPOIbL. 10 2
6 HenpenenbHbIie yIIIEBOAOPOIbI 12 1
7 ApoMaTH4ecKHe YIIIeBOI0POIbI 9 -
8 CrmpThl, HEHOIBL 11 4
9 |ATTBIETHIBI ¥ KETOHBIL. 4 3
10 |KapOoHOBBIC KHCIIOTBI U CIIOXKHBIC d(DHUPHI. 7 2
11 DKwupsL 2 1
12  |[VYruesonsl. 10 4
13 |Amuabl. AMuasl. ['eTepOIuKIIbL 8 -
14 AmuHokucnoThl.  [lemtunpl.  benku.  HyknemHoBbIE 5 1
KHCJIOTBIL.
15 [[logumepsl ¥ TOJUMEPHBIC MaTEPHAITEL. 6 1
16  |[[IpupoaHble HCTOYHUKH YTIEBOAOPOJIOB. 5 .
17 3ammra OKpYXaroleh cpeapl OT BO3JACHCTBHUS BPEIHBIX| 4 :
OpPTaHMYECKHUX BELIECTB
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11 kimacc

1 (OCHOBHBIC MOHSTHS, 3aKOHBI ¥ Teopun Xumuu. CTpocHHE 7 -
aToMa
2 CTpoeHMe BEIIECTB. 10 1
3 BemecTBa 1 MX CHCTEMEL. 4 1
4 OCHOBBI XUMHYECKOH TEPMOIHHAMUKHI 4 1
5 KuHeTH4yecKkre MOHATHS M 3aKOHOMEPHOCTH IIPOTEKaHHS 5 3
XHMHUYCCKHUX PEaKIuil
PacTBOpBI 31EKTpPONUTOB. Peakiuu B BOJHBIX pacTBOpax
6 PIICKTPOJIUTOB. OKHCINTEIbHOBOCCTAHOBUTEIBHBIC 6
[peaKIuu
7 OKUCIUTEILHO-BOCCTAHOBHTENIBHBIE PEAKIIUN 5
8 HemeTaiel ¥ HX XapaKTEPUCTHKA 31 8
9 MeTalTbl ¥ UX BaXKHEHIIINE COCAUHCHHS 14 2
10 |O600meHre 3HaHUH 0 METANIaX U HEMETaIlIax 4 -
11  [Xumus 1 MegunpHa. XUMUSA B OBITY. 3 -
12 TexHOJIOrHYeckHe OCHOBBI — TOJYYCHHUS  BEHIECTB U 3 -
MaTepHanoB. DKOJOTHYECKHUE TPOOIEMBI XUMHH.
13 MeToanl O3HAHUS B XUMHHU. 6 2
Monyas Xumus (Ilpaktuxym) 11 kimace
Ne i/ HazBanmne Tembl KonmuectBo yacoB
1 OCHOBHBIE MMOHSATHS, 3aKOHBI K Teopur XuMun. CTpoeHHe aToMa 7
2 CrpoeHue BEIIECTB. 10
3 BenecTBa 1 X CHCTEMBI. 4
4 OCHOBBI XUMHUYECKOI TEPMOTUHAMUKHI 4
5
Kunetndeckue MOHITHS ¥ 3aKOHOMEPHOCTH MPOTEKAHUS XUMUICSCKHUX 8
peaxkuui
6 PacTBOpBI 271€KTPOIUTOB. Peakiinu B BOJAHBIX pACTBOPAX dJICKTPOIUTOB. 10
OKHUCITUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.
7 Hemertamisl 1 X XapakTepPHCTHKA 30
8 Mertauisl 1 UX BaXKHENIIIME COEqUHEHU 13
9 O060011IeHNE 3HAaHUI 0 METAJUIAX ¥ HEMETAJIaX 4
10 O00011IeHNE 3HAHUI IO KYpCY OpraHHUYECKask XUMHUSI. 12
Hroro: 102
16
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