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1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA, KYPCA

JIMYHOCTHBIE Pe3y/ibTAThl OCBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM NMPOrpaMMbl

VY BhIMycKHUKA OynyT chopMUpOBaHBI
® MHPOBO33PCHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIECTBEHHOW NMPAKTUKU, OCHOBAHHOTO HA JTUAIIOTE KYIBTYp, a
TaKXKe pa3InYHbIX (HOPM OOIIECTBEHHOTO CO3HAHHMS, OCO3HAHHE CBOETO MECTA B IOJIUKYJIBTYPHOM MHPE;
® OCHOBBI CAMOPA3BHUTHS U CAMOBOCIIUTAHUS B COOTBETCTBUH C OOIIEUEITIOBEYSCKIMHE IIEHHOCTSIMY M UJaJIaMU TPAXKIaHCKOTO O0IIECTBA; TOTOBHOCTh
1 CIIOCOOHOCTH K CAaMOCTOSITEITLHOM, TBOPUYECKOW M OTBETCTBCHHOH JESITEIHHOCTH;
® HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHUKAMH, JIETbMH MJIAJIIETO BO3pacTa, B3POCIBIMH B OOpa30BaTEIbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-
UCCIIEI0OBATEIILCKOM, IPOSKTHOM M JPYTrUX BUIAX JIEATEILHOCTH;
® TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHWIO, B TOM YHCIIE CaMOOOPAa30BaHWIO, HAa MPOTSIKCHHHM BCEH KHU3HU; CO3HATEIBHOE OTHOIICHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIENTHON MTPO(ECCHOHATBLHON U 00IIECTBCHHOM IeATeIILHOCTH;
® IPHHATHE W CIOCOOHOCTh pealu3alii IICHHOCTeH 3J0pOBOro M  Oe30macHOro o0pa3a JKW3HH, MOTPEOHOCTH B (PU3HUYECKOM
CaMOCOBEPILICHCTBOBAHHUH, 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JEATEIBHOCTBIO, HENPUSATHE BPEIAHBIX MPHUBBIYCK: KYpPEHHsI, YIOTPeOJICHUS
QJIKOTOJI51, HAPKOTUKOB;
e OcpeXHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (PU3MYECKOMY M TCUXOJIOTUYECKOMY 3JI0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTUX
JOJIeH, YMEHHE OKa3bIBATh MIEPBYIO MTOMOIII;
® OCO3HAHHBIN BEIOODP OyayiIel MpodecCu U BO3MOXKHOCTEH peaan3alui COOCTBEHHBIX )KU3HEHHBIX TJIaHOB;
® OTHOIIEHHWE K TPO(ECCHOHATBHONW MAEATEeIbHOCTH KaK BO3MOXKHOCTHM YYacTHs B pEIIEHWH IUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
OOIIeHAIIMOHANBHBIX MPOOJIEM;
® OSKOJIOTUYECKOE MBINUICHHUE, TOHUMAHHUE BIUSHUS CONMATHHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TPHUPOJIHON M COIUAIBHON CPEIIbI; OTBIT
9KOJIOTO-HAMPABICHHON JCSITEILHOCTH;

Boinycknux noayuum 603modicHocms 015 (popMupoBanust
® KOMNEeMEHMHOCIU K CAMOPA38UMUIO U CAMOOOHOBNIEHUIO,
® NPUHAMUSL CYMAHUCMUYECKUX YEHHOCMElU, OCO3HAHHO2O0, Y8ANCUMENbHO20 U 000POICENamelbH020 OMHOWEHUs K OPY2OMY YeN08eKY, e20 MHEHUIO,
MUPOBO33PEHUIO,
® NO3UMUBHO20 OMHOWLEHUS K TUYAM C 02PAHUYEHHBIMU 803MONCHOCMAMU 300P08bSA U UHBANUOAM,
® CNOCOOHOCMU K CO3HAMENbHOMY 8blOOpY 000pa, HPABCMBEHHO20 CO3HAHUS U NOBEOeHUs] HA OCHOB8E YCB0eHUs 00ujedenogedeckux yeHHocmel u
HPABCMBEHHBIX UY8CME (Uecmu, 0012a, CNPasedUBOCMU, MUNOCEPOUS. U OPYHCeNt0OUs),
® HABbLIKOG COMPYOHUYECMBA 8 cucmeme OUCTAHYUOHHO20 00PA308aHUSA,
® 20MOBHOCIU U CHOCOOHOCTU OMCMAUBAMb TUUHOE OOCMOUHCIMEO, COOCMBEHHOe MHeH e,



® 20MOBHOCMU K HAYYHO-MEXHUYECKOMY MBOPUeCmaEy;

® BLIPANCEHHOU YCMOUYUBOU YUeOHO-NO3HABAMENLbHOU MOMUBAYUU U UHMEPeCa K YUeHUIO,

® CLICIMEMHO20 MbIULLEHUSL COOMBEMCMBYIOUIe20 YPOBHIO PA36UNMUS COBPEMEHHOL IKOHOMUKU U 0Oujecmaa;

® YCMOUMUBOT MOMUBAYUU K PEATU3AYUU YEHHOCMEN 300P08020 U O€30NACHO20 00PA3A HCU3HU,

® nomMpeOHOCU MPYOUMBCA, YBANCEHUSL K MPYOY U TH00IM mMpyod, Mpyoo8blM 00CMUICEHUSIM,

® 006pPOCOBECMH020, OMBEMCIEEHHO20 U MBOPYECKO20 OMHOWEHUS K PA3HBIM 8UOAM MPYOOBOU 0esimeTbHOCMU,
® 20MOBHOCIU K CAMOOOCTYIHCUBAHUIO, BKIIOUASL 8bINOTHEHUE OOMAWHUX 00SA3AHHOCTEl

® HKOI02UYECKOU KYIbMYPbl, DEPEHCHO20 OMHOUIEHUSI K POOHOUL 3eMie, NPupoorbiM boeamemeam Poccuu u mupa;
® YMEeHUll U HABbIKOG PA3YMHO20 NPUPOOONOIb308AHUS,

® HeMepnuUM020 OMHOWEHUSL K OeUCMBUAM, NPUHOCAUUM 8Pe0 IKOJIO2UU;

MeTanpeamMeTHblie pe3y/ibTaThl 0CBOCHHSI OCHOBHOH 00pa30BaTe/JIbHON MPOrPaMMbl
MeranpeaMeTHbIe pe3yJabTaThl BKIOYAIOT OCBOCHHBIC OOYYAIOIIMMHCS MEXIPEIMETHBIC TOHSTHS W YHUBEPCAIbHBIC YYEOHBIC ICHCTBUS
(perynsTHBHBIC, TO3HABATENbHbIE, KOMMYHUKATUBHBIC).
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
VY BBINIyCKHUKA OyIyT chopMHUpOBaHBI
® YMEHHUIO CAaMOCTOSATENLHO ONPEIEIATh eI ACSITEIbHOCTH U COCTABIISITh TUIAHBI JAESTEIHHOCTH,
® CaMOCTOSITEIFHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH ACSATEIBHOCTD;
® ICTIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IS TOCTHXKCHUS TTOCTABJICHHBIX IIEJIEH U pean3alliy MJIaHOB JCSTEIIbHOCTH;
® BLIOMpATh YCIICIIHBIE CTPATETUU B PA3IMYHBIX CUTYAIIUSX;
® YMEHHUIO CAaMOCTOSATENIFHO OIICHUBATh U IPUHUMATh PEIICHUsI, ONIPEACIIAIONINE CTPATETHIO TTOBEJCHUS, C YUETOM TPaXTAaHCKUX U HPABCTBEHHBIX
LIEHHOCTEI;
® HaBBIKaM ITO3HABATEIILHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUN W MBICIIMTEIBHBIX MPOIIECCOB, MX PE3YJIHTATOB M OCHOBAHUM, TPAHMI]
CBOETO 3HAHMS U HE3HAHUsI, HOBBIX MO3HABATEIBHBIX 3a/1a4 U CPEJICTB UX JOCTHXKEHUS.
® CTaBUTH U GOPMYTUPOBATH COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHON ACSITEIbHOCTU U KU3HEHHBIX CUTYAIIMSIX;
® BEIOMPATH MYTh JOCTHKECHHUSI 1I€TTH, MJIAaHUPOBATh PEIICHHE MOCTABIEHHBIX 3a]]a4, ONTUMU3HUPYsI MaTepHalIbHbIE U HeMaTepUaabHbIE 3aTPaThI;
® COIOCTABJIATh MOJYYEHHBIN pe3yabTaT ACSITEIIbHOCTU C IOCTABICHHOM 3apaHee LENbIo;
® CAMOCTOSITEILHO MPOEKTUPOBATh U OPTraHU30BBIBATH CBOKO MHIUBUIYAJIbHYIO U TPYIIOBYIO I€ATEIbHOCTh, OPTaHU30BbIBATH CBOE BPEMSI C
ucnosb3oBanrem UKT.
e co0JIFOAaTh HOPMBI HHGOPMAIIMOHHON KYJIBTYPHI, STUKH U MPaBa;
® C yBaXKEHHUEM OTHOCHUTHCS K 4acTHOW uH(popManmu 1 HHGOPMAIMOHHBIM TpaBaM JAPYTUX JIOICH.



® CaMOCTOSITEIPHO i COBMECTHO C JIPYTUMHU aBTOpPAMH pa3padaThiBaTh CUCTEMY IMapaMETPOB U KPUTEPUEB OLIEHKH Y((HEKTUBHOCTH U MPOJTYKTUBHOCTH
pealM3anuy MPoeKTa UM MUCCISIOBAaHUS HA KAXKIOM 3Talle peaanu3aliy U 10 3aBepIICHUN PadOThI;
® 3JICKBaTHO OIICHUBATh PUCKU PEAM3ALUU MIPOCKTA U MPOBEICHUS UCCIICIOBAHMS U TIPEAYCMATPUBATh TyTH MHHUMHU3AIH STHX PUCKOB,;
® 3JICKBaTHO OIICHUBATH TIOCJICJCTBHS PEATH3AIMHA CBOCTO MPOEKTa (M3MEHEHHsI, KOTOPBIC OH MIOBJICUET B KU3HU JIPYTUX JIFOJICH, COOOIIECTB);
® aJICKBATHO OIIEHUBATH JalIbHEHIIIEe Pa3BUTHE CBOETO MPOCKTA UIIH UCCIICIOBAHUS, BUACTh BOSMOKHbBIC BAPUAHTHI IPUMEHEHHS PE3yJIbTATOB.
OIICHUBATh PECYPCHI, B TOM YHCJIE M HEMaTepHuaabHbIC (TaKUe, KaK BpeMs), HEOOXOIUMBIC [T TOCTHKEHUS TIOCTABICHHOH IIITH.
Boinycknux noayuum 603mModicHocms 0151 (popMupo8anus.
® CAMOCMOSAMENLHO CMABUMb HOBblE YUeOHble Yelu U 3a0ayu 8 HeCIMAHOAPMHBIX CUMYAYUAX,
® NIpU NIAHUPOBAHUU OOCMUINICEHUSA Yellell CaMOCMOSIMeNbHO, NOJIHO U AOEeKEAMHO YUUMbI8AMb YCI08UsL U CPEOCmEd UX O0CTUNCEHUSL,
® 8b10eIAMb AbIMEPHAMUBHBIE CNOCOObI OOCMUNCEHUS Yeal U 8bloupams Hauboaee dhdexmusHblil cnocoo;
® OCHOBAM CAMOpe2YNAYUU 8 YUeOHOU U NO3HABAMENbHOU 0esIMeNIbHOCIU 8 (hopMe OCO3HAHHO20 YNPABIeHUs CBOUM NOBEOCHUEM U OesMelbHOCMbIO,
HAanpaeienHol Ha 00CMUdICEeHUe NOCMABNIEeHHbIX Yelell;
® 0P2anU306b16aMb 3P PeKMUBHbIL NOUCK PeCyPCcos8, HeOOX0OUMBIX Ol OOCMUNCEHUSI NOCMABIEHHOU Yeau,
® 0CYUeCmBIIAMb NO3HABAMENbHYIO PePIeKCUI0 8 OMHOWEHUU OetiCEUll NO PeueHUIo Y4eOHbIX U NO3HABAMENbHbIX 3A0ay;
® 10eKBAMHO OYEHUBAMb 0OBLEKMUBHYIO MPYOHOCHb KAK Mepy Pakmuiecko2o uiu npednonazaemozo pacxood pecypcos Ha peuleHue 3a0adu;
® 8b10UpamMsb NYMb OOCMUNCEHUS YelU, NIAHUPOBAMb peuleHue NOCMABIEHHbIX 3A0ay, ONMUMUUPYSA MAMEPUATbHbLE U HEMAMEPUATbHBLE 3aMPAMb;

® OCHOBAM camopeyIAyuu IMOYUOHATIbHbIX COCMOSIHULL

® nipuiazantv eoJiesvle YCuiusl u npeodwzeeamb mpdeocmu u npenamcmeust Ha nymu 00CIMUINCEHUS ueﬂeﬁ;

® 10EKBAMHO oyeHueantb C60U 603MOICHOCMU 00CUICEHUS yenu onpe()eﬂéHHOﬁ CJHIOJHCHOCMU 6 pA3TIUYHbIX cqbepax CamMoCmosimenbHoU Oe}zmeﬂbHocmu;;
® OYEeHUBAMb BO3MOIMNCHbLE nocneocmaeust 00CMuUICeHUsl NOCMAGIEHHOU yenu 6 OeﬂmeﬂbHocmu, CcOOCMBEHHOU JHCUZHU U IHCUSHU OKpysHcaromux moded,

OCHOBbIBASACH HA COOOPAINCEHUAX IMUKU U MOPATU,
® IOCMPOEHUIO IHCUSHEHHBIX NAAHO8 60 6PEMEHHOU NePCneKmuse.
® 8LICMPAUBAMb UHOUBUOYATLHYIO 00PA30BAMENLHYI0 MPAEKMOPUIO, YHUMbIBAs 02PAHUYEHUS. CO CIOPOHbL OPY2UX YUACMHUKOG U PECYPCHbIe
02PaAHUYEHU.
KomMyHHUKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe el CTBUA
V BeIMycKHUKA Oy1yT chopMHUpPOBaHBI
® YMEHUIO IPOJAYKTHBHO OOIATHCS U B3aUMOJICHICTBOBATh B MTPOIIECCE COBMECTHOM JIEATENbHOCTH, YUUTHIBATh MO3UIIUH IPYTUX YUACTHUKOB
NesTeTbHOCTH, 3PPEKTUBHO pa3peniaTb KOH(QIHUKTHI,
® CAaMOCTOSITEIEHOM NWH(OPMAIIMOHHO-TIO3HABATEIIFHOMN ICATEIBHOCTH, BIIAJICHUIO HABBIKAMU TTOTyUYeHHS] HEOOXOMMO# HH(MOpMAIHK U3 CIoBapei
pa3HBIX TUTIOB, YMEHHIO OPHEHTHUPOBATHCS B PA3IIMYHBIX HCTOYHMKAX WHPOPMAIINU, KPUTHUECKHU OICHUBATh M HHTEPIIPETUPOBATH HH()OPMAIIHIO,

MOJIY4aCMyI0 U3 pa3jInIHbIX UCTOYHUKOB;



® YMEHHIO UCTIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpTraHU3aIMOHHBIX 33]1a4 C COOJI0ACHNEM TpeOOBaHUN HIPrOHOMUKHU, TEXHUKH O€3011aCHOCTH, THTHEHBI, PECYpCOCOepeKeHNUs, TPABOBBIX U 3THYECKUX
HOPM, HOPM HH(POPMAIIMOHHOI 0€30MacHOCTH;

® BJIaJICHUIO SI3IKOBBIMU CPEACTBAMH - YMEHUEM SICHO, JJOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUs, HCIIOJIb30BATh aJICKBATHHIC S3bIKOBBIC
CpeACTBa;

® OCYUIIECTBIIATH JICJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMH (KaKk BHYTPH OOpa3oBaTeIbHOW OpraHu3alllM, TaKk U 3a ee
npenenamu), MoaOHpaTh MApTHEPOB JUIS JIEIOBOM KOMMYHHMKAIIMHA HMCXOIS M3 COOOPaXCHWH pe3ydbTaTHUBHOCTU B3aUMOICWCTBHUS, a HE JIMYHBIX
CHMIIaTHI;

® OPUEHTHPOBATHCS B COJICPKAHUH CaMOCTOSTENILHO BEIOPAHHOTO TEKCTa U IOHUMATD €r0 LEJIOCTHBIN CMBICT;

® CAaMOCTOSITEJILHO HaXOAUTh B TEKCTE TPEOyeMyto HHPOPMALIUIO;

® CAaMOCTOSITEJIbHO HaXOUTh JOBOJIBI B 3aLIUTY CBOCH TOUKU 3PEHHUS;

®HA OCHOBE WMEIOUIMXCS 3HAHWW, J>KU3HEHHOTO OIBITAa IIO/BEPraTh COMHEHHUIO JIOCTOBEPHOCTh HMeEIoIIeics WHQOpManuu, OOHapyKHUBaTh
HEIOCTOBEPHOCTH NOJTy4aeMoi HHpopManuu, mpodessl B *HPOPMALIMU M HAXOAUTH ITYTH BOCTIOJIHEHUS 3TUX MPOOEIIOB;

e B r1poliecce padoThI C OJHUM UM HECKOJIBKUMU UCTOYHUKAMU BBISBIISITH COAEPIKAIIYIOCS B HUX MTPOTUBOPEUNBYIO, KOH(PIUKTHYIO HHPOPMAIHUIO;

® CaMOCTOSTENIbHO (POPMYIUPOBATH BOMPOCHI K COOOIICHHIO, CO3/IaBaTh KPAaTKOE OMUCAHUE COOOIIECHUS; TUTUPOBATH (ParMEeHThI COOOIICHUS;

® CAMOCTOSITEJIbHO TOTOBHUTD Ay JMOBUCOIOJICPIKKY, BKIIIOUYAs BRICTYIUICHHUE TIEPE]l IUCTAHIIMOHHON ayTuTOPHEH;

® CAaMOCTOSITEJIEHO YY9acTBOBAThH B 00CYXJIeHHH (ayIHOBUACO(POPYMBI, TEKCTOBBIE ()OPYMBI) C HCIIOJIB30BAaHHEM BO3MOXHOCTEH VHTepHEeTa;

® OCYUIECTBJIATH 00pa30BaTEIbHOE B3aUMOIEHCTBHE B MH(OPMALIMOHHOM IIPOCTpaHcTBE PD;

BCTYNaTh B KOMMYHHKAIIHIO C JIEPKATEeISIMH Pa3IMYHBIX THIIOB PECYpPCOB, TOYHO M OOBEKTHBHO IMPE3CHTYS CBOM MPOEKT MM BO3MOXKHBIC
pe3yJbTaThl UCCIIEAOBAHUS, C IIETIbI0 00eCTIeYeHUs MPOYKTUBHOTO B3aMMOBBITOTHOI'O COTPY/AHUYECTBA
BuinyckHux noayuum 603mMoicHOCMb 015 (pOPMUPOBAHUSL

® YUUMBIGAMb OMIAULUMEIbHBLE 0COOEHHOCTNU KOMMYHUKAYUU 8 COMPYOHUYecmae Opy2ux tooell om coOCmMEeHHOl No3UYUU,

® YUUMBIBAMb pPaA3Hble MHEHUS U UHMepechl U 000CHOB8bI8AMb COOCMEEHHYIO HO3UYUIO,

® NOHUMAMb OMHOCUMENbHOCMb MHEHU U N0OX0008 K peueHuro npoobiemvl;

® IPOOYKMUBHO pA3peuams KOHGIUKMbL HA OCHOBe Yuéma UHMepeco8 U NO3UYUll 8cex Y4acmMHUKO8, NOUCKA U OYEHKU ANbMepHAMmUEHbIX CnOCc0008
paspeuieHusi KOHQIUKMos,

® 00208apuUBaAMbCs U NPUXOOUMb K 00WeMy PEUEeHUI0 8 COBMECMHOU 0esimenlbHOCMU, 8 MOM YUCie 8 CUMYAYUU CIMOJIKHOBEHUS UHMEPECO8;

® Opamv Ha ce6s UHUYUATUBY 8 OP2AHUZAYUU COBMECTNHO20 OeliCmBUs (0el1080e TU0epCmeo);

® OCyWecmasims KOMMYHUKAMUBHYIO pehieKCUI0 KAK OCO3HAHUE OCHOBAHUL COOCMBEHHBIX 0eliCmBULl U 0eliCmaUll napmuepa,

® 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIE008AMENbHO U NOJHO Nepedasams NApmMHEPY HeoOXO0OUMYIO UHPOPMAYUIO KAK OPUEHMUD O
nocmpoenus 0etcmeusi;



egcmynames 8 OuUanN02, A MAKMCe YYACMBO8AMb 6 KOJIEKMUBHOM O00CYIHCOeHUU npobiem, yuacmeosamsv 6 OUCKYCCUU U apeyMeHMUpo8ams CE0I0
nO3uYUIo, 81A0eMb MOHOLOSUYECKOU U OUANOSUYECKOU (opMamu peuu 8 COOMBEMCmaUl ¢ SPAMMAMUYECKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO2O
AZbIKA;

® C1e008aMb  MOPANLHO-IMUYECKUM U HCUXOTO0SUHECKUM NPUHYUNAM OOWeHUs U COMPYOHUYeCm8ad HA OCHOB8E YBANCUMENbHO2O0 OMHOWEHUs K
napmuepam, BHUMAHUA K TUYHOCIMU OPY2020, A0eK8AMHO20 MEeHCIUYHOCHHO20 B0CHPUATNUSL,

® 20MOBHOCMU A0EKBAMHO Pedazuposams Ha HYHCObl OpPYeUX, 8 HACMHOCMU OKA3bI8ANb NOMOWb U IMOYUOHALLHYIO NOOOEPIHCKY NAPMHEPAM 8 Npoyecce
oocmudiceHust 0owell yeau COBMeCmHOl 0esimelbHOCIU,

®npuU OCYWeCmeIeHuU 2PYNnosoll pabomsl ObimMb KAK PYKOBOOUMeENeM, MAK U YLeHOM KOMAHObL 8 DA3HLIX DOJIAX (eeHepamop uoell, Kpumuk,
UCNOTHUMEND, BLLICMYNAIOWULL, IKCNEpm U m.o.);

® KOOPOUHUPOBAMD U BBINOIHAMb PADOMY 8 YCI0BUAX PEANbHO20, BUPMYAILHO20 U KOMOUHUPOBAHHOZ0 83AUMOOEUCM U,

® PA36ePHYMO, TOSUUHO U MOYHO U3NAAMb C8010 MOYKY 3PEHUsL C UCNONb308AHUEM AOEKBAMHBIX (VCMHBIX U NUCbMEHHDIX) A3bIKOBLIX CPeOCm8;

® PACNO3HABAMb KOHQIUKIMOLEHHbIe CUMYayul U NpedoOmepauams KOHGIUKMbL 00 UX AKMUBHOU (a3bl, 8bICMPAudams 0el08y10 U 00pa308amenbHY 0
KOMMYHUKAYuU1o, uzde2as TIU4HOCMHbIX OYEHOYHBIX CYHCOCHULL,

® OCYUeCmesimy 0el08YI0 KOMMYHUKAYUIO KAK CO CBEPCMHUKAMU, MAK U CO 83POCIbIMU (KAK GHYMPU 00PA308aMeNbHOU OPeaHU3AYUY, MaxK u 3d ee
npeodenamu), n00OUpamev NAPMHePOs 01 0el080U KOMMYHUKAYUU UCXO0O051 U3 COOOPAdICEHUL pe3yTbIMaAmMUBHOCIU 83AUMOOeiCEUS;

® AHAU3UPOBAMb USMEHEHUSL C80€20 IMOYUOHATLHO20 COCMOAHUA 68 Npoyecce YMmeHus, NOAYYeHUs U nepepabomku NoIy4eHHOU ungopmayuu u eé
OCMbLCTIeHUS,

® 8bIAGIAMb UMNIUYUMHYIO UHQDOPMAYUIO MeKCma HA OCHO8e CONOCMABIeHUs UILIIOCMPAMUSHO20 MAmMepudld ¢ uHgopmayuel mexkcma, aHaiu3a
nOOmMeKcma (UCNONb308AHHBIX SA3bIKOBLIX CPEOCME U CIPYKMYPbl MeKCma)

® KPUMUYECKU OMHOCUMbCS K PEKTIAMHOU UHGOpMayuL;

® HAXOOUMb CNOCOOBL NPOBEPKU NPOMUBOPEUUBOL UHDOPMAYUU,

e onpeoensimb 00CMOBEPHYIO UHDOPMAYUIO 8 CyHAe HATUYUSL RPOMUBOPEUUBOL UIU KOHMIUKMHOU CUumyayuu,

® HAXOOUMb U NPUBOOUMb KPUMMUYECKUE aApSYMeHmbl 8 OMHOWEHUU OeliCmEULl U CYHCOeHUll 0py2020, UCKamb U Haxooums 00600ujenHvle cnocoobl
pewlenust 3a0a4, 8 MOM HUcCie, OCYWeCMmEIamb PA36epPHYMbll UHOOPMAYUOHHLIL HOUCK U CMABUMb HA €20 OCHOBe HOBble (yueOuvle u
no3HagamenbHvle) 3a0ayu;

® KPUMUYECKU OYEHUBAMb U UHMEPNPemuposams UHGOPMAYUio ¢ pPA3HbLIX NO3UYUL,  PACNO3HABAMb U (DUKCUPOBAMb NPOMUBOPEYUsL 8
UHDOPMAYUOHHBIX UCTHOYHUKAX

Ilo3naBaTe/IbHbIe YHMBepCcAIbHbIe yueOHbIe AeiicTBUSA
V BeITycKHUKA OyIyT chOpMHUPOBaHBI

e HaBbBIKaM I103HABATEIbHOM, YUeOHO-HCCIIEeI0BATENbCKON M MPOEKTHON JAEATEIbHOCTH, HaBbIKaM pa3pelieHus mpooiem;

® CaMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEIIEHUS MPAKTHUECKUX 33/1ay, IPUMEHEHHUIO Pa3IMYHbIX METOI0B ITO3HAHHUS;

® YMEHHMIO ONpEeAEATh Ha3HAaUeHUE U (PYHKIIMU PA3IMYHbIX COLUAIBHBIX HHCTUTYTOB,;



CaMOCTOSITENILHO OCYIIECTBIISITh (PUKCAINIO M300paKEHUH M 3BYKOB B XOJIE€ MPOEKTHOW AEATEIHHOCTH; CAMOCTOSTEIHLHO BBHIOMPATh TEXHUYECKHE
cpenctBa UKT mns ¢pukcanuu n300paxeHuii ¥ 3ByKOB B COOTBETCTBUU C MIOCTaBICHHOH IIEIIBIO;
CaMOCTOSATENILHO MPOBOANTH 00pa0d0TKy UGPOBBIX GoTorpaduii ¢ UCIOIH30BAaHUEM BO3ZMOXXHOCTEH CHEIUATbHBIX KOMIBIOTEPHBIX HHCTPYMEHTOB,
CO3/71aBaTh MPE3CHTAIIMHN Ha OCHOBE ITU(PPpOBBIX GoTorpaduii;
CaMOCTOSITEJIbBHO CKAaHUPOBATh TEKCT U OCYILECTBIIATh PACIO3HABAHNE CKAHUPOBAHHOTO TEKCTA;
CaMOCTOSTEJIbHO OCYIIECTBIISITH PEAAKTUPOBAHNE U CTPYKTYPHUPOBAHUE TEKCTA B COOTBETCTBUHU C €TI0 CMBICIIOM CPEJACTBAMHU TEKCTOBOIO PEIaKTOPA;
CaMOCTOSATENILHO CO3/1aBaTh TEKCT HAa OCHOBE PACIIM(POBKH ayJAHO3AIMCH, B TOM YHCIIE HECKOJIBKUX yYaCTHHUKOB OOCYKICHHS, OCYIICCTBIISTH
MMCbMEHHOE CMBICIIOBOE PE3IOMUPOBAHUE BBICKA3bIBAaHUH B X0/1€ 00CYKICHUS;
CaMOCTOSITENILHO UCKATh MHGOPMAIUIO B PA3IMYHBIX 0a3ax JaHHBIX, CO37aBaTh U 3aMOJHATH 0a3bl JAaHHBIX, B YACTHOCTU UCIIOIH30BATh PA3IMYHBIC
ONPEACITUTENH;
CaMOCTOSTENILHO (POpMHUpPOBaTH COOCTBEHHOE HMH(OPMAIIMOHHOE MPOCTPAHCTBO: CO3/IaBaTh CHCTEMbI MAMOK M pa3MeliaTb B HHUX HYXXHbIC
nH(OpMaIMOHHBIC HICTOYHUKH, pa3MeaTh nHpopmaruto B TaTepHETE.
CaMOCTOSITEJIBHO TTPOBOJIUTH SKCIIEPUMEHTHI U MCCIICIOBAHMS B BUPTYAJIbHBIX JIA0OPATOPHUSIX B MPOIECCE TPOSKTHOM IEATEIbHOCTH.
CaMOCTOATEJIBHO MOJICIIMPOBATH C UCIIOJIb30BAHUEM BUPTYaAIbHBIX KOHCTPYKTOPOB;
CaMOCTOSITENIbHO KOHCTPYUPOBATh U MOAEIUPOBATH C UCIIOJIH30BAHUEM MATEPUAIBHBIX KOHCTPYKTOPOB C KOMIIBIOTEPHBIM YIIPABICHHEM U 00paTHOU
CBSI3bBIO;
dbopMyIMpOBaTh HAYYHYIO THUIIOTE3Y, CTABUTH 1IE€]b B PaMKaX MCCICAOBAHUS U MPOCKTUPOBAHMS, UCXOS U3 KYJIbTYPHOW HOPMBI U COOOPa3ysCh C
npeACTaBICHUsIMHU 00 o0mieM Oiare;
UCIIONIb30BaTh TMOJYYECHHBIN OMBIT BOCHPUATHUS HH(POPMAIIMOHHBIX OOBEKTOB NJIsi 00OTAIleHHS YYBCTBEHHOT'O ONBITA, BHICKA3BIBATH OIICHOYHBIC
CYXKICHHS M CBOIO TOUKY 3PEHHS O TIOTy4YEHHOM COOOIIEHUH (IPOYUTAHHOM TEKCTE).
CaMOCTOSITEJIbHO MTPOBOJIUTH IEKOHCTPYKITUIO COOOIIICHHH, BBIJICTICHUE B HUX CTPYKTYPBI, 2JIEMEHTOB U (DparMeHTOB;

HAaXOJUTh PA3JIUYHbIE HCTOYHUKNA MAaTE€PUAIbHBIX U HEMATEPHAIBHBIX PECYPCOB, MPEAOCTABIISIONIMX CPEJICTBA JIJIsI IPOBEACHUS UCCIETOBAHMI

" peain3aliu NPOCKTOB B PA3JIMYHBIX obnmacTsax ACATCIbHOCTH 4YCJIOBCKA.

Buvinycknux nonyuum 603mMoicHOCmb 01 (hopMUpo8anus
cmasumo npoobiemy, 060CHOBbLIBAMb €€ U APSYMEeHMUPOBaAmb AKMYaIbHOCHb,
CamMoCmosimenbHO RPOBOOUNb UCCIEO0BAHUE HA OCHOBE MEOPEeMUeCKUX U IMNUPULECKUX MEMOO08;
8b106U2AMb 2UNOME3bL O CEA35X U 3AKOHOMEPHOCMAX COObIMULL, NPOYeccos, 00bEKMO8;
oenamo YMO3aKIo4enuss (UHOYKMUGHbIe U N0 AHAIO2UU) U 8bIBOObL HA OCHOBE APSYMEeHMAYyUU;
8bIXOOUMb 3A PAMKU V4eOH020 npeoMema U OCYWEeCmeIamb YeleHanpasieHHblll NOUCK 803MOJNCHOCMEN O  WUPOKO20 NepeHoca Cpeocms u
cnocobog oelicmeusi;

ucnojbzoeams pas3iudHsble MOOENbHO-CXeMamu4ecKue cpedcmea onst npedcmaeﬂeHuﬂ CYuecmeeHHnblx ceszell u omHomeHud, a makofce
npomueopettuzl, BbISIG/IEHHbLX 6 MHQbOpMaLﬂlOHHbZX UCMOYHUKAX



®  paziuuamv MeopPYecKyIo U MeXHUYECKyIo uKcayuio 36yKo8 U u300paxiceHull;

® ucnonvzosams osmodchocmu UKT 6 meopueckou 0essmenbHOCMU, C8A3AHHOU C UCKYCCMBOM,

® ocywecmensims mpéxmepHoe CKaHUpOBAHUe.

® Co30a8amb MeKCm HA UHOCMPAHHOM SI3bIKe C UCHONIb30BAHUEM CIeN020 0eCAMUNAIbye8o20 KIagUuamypHo20 NUCbMd;

®  UCNONBL308AMb KOMNLIOMEPHbIE UHCIMPYMEHMbL, YAPOUWaowue pacuu@posky ayouo3anucell.

® C030asamv MYIbMUNIUKAYUOHHBLE (DUTbMbL,

® co30asamv UPMYAIbHBLE MOOEIU MPEXMEPHBIX 0O0BEKMO8.

® UCNONBL3068ANMb MY3bIKANbHBLE PEOAKMOPbL, KIAGUWHbLE U KUHEMUYECKUe CUHMe3amopbl 05l peuleHUs Mmeop4ecKux 3a0ad.
® NPOoEKMUPOBAMb OU3AUH COOOWEHULI 8 COOMBEMCMBUU C 3A0AUAMU U CPEOCMEAMU OOCTNABKIU,

POBOOUMb eCMECHBEHHO-HAYYHbLE U COYUATbHBLE USMEPEHUS, 6600UMb Pe3VIbMAmbl UsMepeHUll U Opyeux yughposvix OAHHbIX U 00pabamvleams ux,
8 MOM HUcie CMamucmu4ecky U ¢ NOMOWbIO U3VATUZAYUU,

[poekmupoeansv 6upmyailbhble U pealbHble 0bvexmul U npoyeccsl, uCnojlb3o6antb Cucmemsl asmomamu3upoBaHHOc0 NPpOEKMUpPOBAHUAL.
peutaniov 361@611{1/[, HGXOO}IWLlec}l HA CMblKe HECKOJIbKUX ylle6Hblx ducuunﬂuﬂ;

UCNONB308aMb OCHOBHOU AICOPUMM UCCAEO0B8AHUSL NPU PEULEHUU CBOUX YUeDOHO-NO3HABAMENbHBIX 3a0ay;
UCNONb308aMb OCHOBHbIE NPUHYUNBL NPOCKMHOU O0esMeNbHOCIU NPU PeuleHul C80Ux Y4eOHO-NO3HABAMENbHbIX 3A0ay U 3a0ay, GO3HUKAIOWUX 8
KYIbMYPHOU U COYUATLHOU IHCUSHU,
®  UCNONBL3068AMb INEMEHMbl MAMEMAMUYECKO20 MOOEIUPOBAHUSL NPU PEUEHUU UCCLe008AMeNbCKUX 3a0aY;

UCNONB308AMb DJIEMEHNbL MAMEMAMUYECKO20 AHAU3A OJisl UHMEPRpemayuu pe3yibmamos, NOJIVYeHHbIX 8 X00e YY4eOHO-UCCAe008aMeNbCKOU
pabomul.

IIpenmerHbie pe3yabTaThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbI

B pe3ynbrare u3ydeHus ydeOHOro nmpeamera «XuMHUs» Ha yYpOBHE CPETHETO 00LIEero o0pa3oBaHus:

BbinmyckHUK Ha yriyOJI€HHOM YpOBHE HAyYHMTCS:

® packpbIBaThb Ha NMpPUMEPax Pojb XUMUU B (POPMHPOBAHUM COBPEMEHHOM HAy4yHOM KapTHHBI MHpa U B MPAKTUUYECKOW JESTENHOCTH YEJIOBEKa,

B3aMMOCBA3b MCKIY XUMHUEH 1 APYruMHr €CTCCTBCHHBIMU HAYKaMH,

® WJUIIOCTPUPOBATH HA IIPUMEPAX CTAHOBIIEHUE U HBOJIIOLUIO OPTaHUYECKOM XMMUHU KaK HayKU Ha Pa3In4HbIX UCTOPUYECKUX JTAllaX €€ pa3BUTHUS;

® yCTAaHABIMBATh IIPUYUHHO-CIICACTBCHHBIE CBS3M MEXAY CTPOCHHUEM aTOMOB XUMUYECKHMX DJIEMEHTOB U IIEPUOAUYECKUM HM3MEHEHHUEM CBOMCTB
XUMHNYECKUX DJICMEHTOB U UX COG}II/IHeHI/II\/'I B COOTBETCTBHH C IIOJIOXKECHUEM XUMHNYECCKUX JICMEHTOB B HGpHO}IH‘ICCKOﬁ CUCTEMC,

® AaHAJIM3UPOBATH COCTaB, CTPOCHHE M CBOMCTBA BEILIECTB, INPUMEHSAS IIOJIOXKEHUS OCHOBHBIX XMUMHUYECKHUX TEOPUH: XUMHUUYECKOIO CTPOCHUS
opraHuueckux coenuHeHuil A.M. byriepoBa, cTpoeHMsI aTOMa, XMMMUYECKOH CBS3H, JJEKTPOIMTHUECKON AMCCOLMAIMM KUCIOT U OCHOBAHMWU;
YCTaHABJIIMBATb NPUYHNHHO-CIICACTBCHHBIC CBA3U MCKIY CBOMCTBaAMH BCIICCTBA U €T'0 COCTABOM MU CTPOCHHUEM,;



® [IPUMEHSATH NIPAaBUJIA CUCTEMATUYECKON MEXIyHAPOAHON HOMEHKJIATYPBI KaK CPEJICTBA PA3MTUUYCHUS U WACHTU(HUKAIIMM BEIIECTB 10 UX COCTaBy U
CTPOEHHIO;

® COCTaBIIATh MOJIEKYJISIPHBIE U CTPYKTYypHbIe (OPMYJIbI HEOPTaHWYECKUX M OPraHWYECKUX BEIIECTB KaK HOcHUTeNell MHpOopMalUuu O CTPOCHUU
BEILIECTBA, €r0 CBOMCTBAX U MPUHAJUICKHOCTU K OIIPENEICHHOMY KJIacCy COCAMHEHU;

® O0BSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOW CBSI3U: KOBAJICHTHOU (TIOJISIPHOM, HEMOJISIPHOM ), HOHHOM, METAJTUIECKON, BOJTOPOIHON
— C LIEJIBIO ONPEJIETCHUSI XUMUYECKON aKTUBHOCTH BEILIECTB;

® XapaKTepu30BaTh (PU3NUYECKUE CBOMCTBA HEOPTaHMYECKUX U OPraHMYECKHUX BEIIECTB M YCTAHABIMBATH 3aBUCUMOCTh (DU3MYECKHX CBOMCTB
BEILECTB OT TUIA KPUCTAIUINYECKON PEIIETKY;

® XapaKTEepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHUU XUMHUYECKHX CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIMHEHHUM, BBICIIMX OKCHUIOB H
TUAPOKCHJIOB;

® [IPUBOJUTH IIPUMEPHI XUMHUUYECKUX PEAKLUUH, PACKPBIBAIOLIMX XapAKTEPHbIE XMMHUYECKHUE CBOMCTBA HEOPIaHMYECKUX M OPraHUYECKHUX BELIECTB
M3YYEHHBIX KJIACCOB C LENBI0 UX WACHTU(HUKAIMH U 00bICHEHHS 007aCTH PUMEHEHUS;

® OIIpEACNIATh MEXAHU3M PEaKLHUHU B 3aBUCUMOCTHU OT YCJIOBUN NPOBEICHUS PEAKLMHU U MPOTHO3UPOBATH BO3MOMXHOCTh NMPOTEKAHUS XUMHUYECKUX
peakluil Ha OCHOBE TUIIa XMMUYECKOM CBSI3M U aKTUBHOCTU PEAreHTOB;

® yCTAaHABJIMBATh 3aBUCHMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKMX COSAMHEHHMH OT XapaKTepa B3aMMHOTO BIIHMSIHHS aTOMOB B MOJIEKYJAxX C
LIEJIBIO IPOTHO3UPOBAHUS IPOAYKTOB PEAKIUU;

® YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKOW pPEaKIMH U CMEHICHHS XMMHUYECKOTO PaBHOBECHUS OT Pa3NUYHbIX (PAKTOPOB C ILEIBIO
ONpEIIEICHUS ONTUMAJIBHBIX YCIOBUN IIPOTEKAHNS XUMUYECKHUX ITPOLIECCOB;

® yCTAHABJIMBAaTh T'€HETHUYECKYIO CBS3b MEXJYy KiIaccaMM HEOPraHMYECKMX W OpPraHWYEeCKUX BEIECTB /s OOOCHOBAHMS TNPUHLIUIHAIBLHOU
BO3MOKHOCTH IOJIYYEHHS] HECOPraHUYECKUX U OPraHMYECKUX COCIMHEHHUN 3aJaHHOTO COCTaBa U CTPOCHUS;

e 11010MpaTh peareHThl, YCIOBUS M OMNPEIENATh MPOAYKTHl PEaKIMil, MO3BOJSIOLIMX PEATU30BaTh JAOOPATOPHbIE U MPOMBILIUICHHbBIE CHOCOOBI
MTOJIYYEHUS BAKHENUIINX HEOPIraHUYECKUX U OPIraHMYECKUX BEILECTB;

® OIIPEACIIATh XapaKTep Cpebl B pe3ybTaTe THAPOJIN3a HEOPTaHUUECKUX U OPraHMYECKUX BEILECTB U IIPUBOAUTH NIPUMEPBI THIPOJIN3A BEILIECTB B
MOBCETHEBHOM JKM3HU YeIOBEeKa, OMOJIOrMYECKMX OOMEHHBIX MpoIleccax U MPOMBIIUIEHHOCTH;

® [IPUBOJUTH IPUMEPBHl OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIX pEAaKIMi B MPUPOJE, IPOU3BOACTBEHHBIX IPOLECCAX M KU3HEAEATEIbHOCTH
OpraHU3MOB;

® 000CHOBBIBATH MPAKTUYECKOE UCIOIH30BaHNE HEOPTaHMUYECKUX U OPraHMUYECKUX BEIIECTB M UX PEaKIMid B IPOMBIIIJICHHOCTH U OBITY;

® BBINIOJIHATE XMUMHWYECKUN DKCIEPUMEHT II0 PACIO3HABAHUIO U IIOJYYEHUIO HEOPIaHMYECKUMX W OPraHMYECKUX BEILIECTB, OTHOCALIUXCSA K
pa3IMyYHBIM KJaccaM COEIMHEHUH, B COOTBETCTBUM C TNpaBUJIaMU M IpuemMamu Oe3omacHo paboThl C XMMHUYECKMMHU BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM;

® [IPOBOJUTH PACUYEThl HA OCHOBE XUMUYECKUX (POPMYI M YpaBHEHHM peaklnii: HaX0XACHUE MOJIEKYJISIPHON (OpMYJIbl OPraHUYECKOro BEIECTBA IO
€ro IJIOTHOCTH M MAacCOBBIM JIOJISIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, WJIM MO IMPOJYKTaM CrOpaHMs; pacyeTbl MAacCOBOM J0JHM (Macchl)



XMMHUYECKOTO COEJMHEHHUSI B CMECH; pacdeThl Macchl (00beMa, KOJWYecTBa BEILIECTBA) MPOJYKTOB PEAKIMH, €CIM OJAHO U3 BEUIECTB JaHO B
n30bITKE (MMEET NMPUMECH); pacueTbl MacCOBOM WM OOBEMHOM [10JIM BBIXOJA MPOAYKTAa PEAKIUU OT TEOPETUYECKH BO3MOKHOTO; PacyeThbl
TeroBoro 3¢ ¢dekra peakuuu; pacdeTbl OObEMHBIX OTHOLICHHH Ta30B NPH XUMHUYECKUX PpEaKIUsIX; pacueThl Macchl (0O0bema, KOJIMYecTBa
BELIECTBA) MIPOYKTa PEaKlUu, €ClIM OJTHO U3 BEIIECTB JaHO B BUE PACTBOpA C OIPEIEICHHON MaccOBOil 10JIel pacCTBOPEHHOT'O BEIIECTBA;

® CTIOJIH30BATh METOJbl HAYYHOTO IMO3HAHMA: AHAIW3, CUHTE3, MOACTUPOBAHUE XMMHYECKHX IPOIECCOB M SBJICHUN — NPU PEUICHUH Yy4eOHO-
HCCIIEIOBATEIBCKUX 3a1a4 10 U3YYSHHIO CBOIMCTB, CIIOCOOOB MOMYyYSHHS U PACIIO3HABAHUS OPTaHMUECKUX BEIIECTB;

® BJIJICTh NpaBUJIaMH 0€30IaCHOTO 00pallleHus ¢ €IKUMH, TOPIOYMMH M TOKCUYHBIMU BEIIECTBaMU, CPEJCTBAMH ObITOBON XUMUU;

® OCYIIECTBJIATH [TOMCK XUMUYECKON HHPOpPMAIINH 110 Ha3BaHUSAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM (popMyriaM BeIIecTB;

® KpUTHUYECKH OLICHUBATh M MHTEPIPETUPOBATH XMMUYECKYI0 MH(OPMAIMIO, COAEPIKAIIYIOCS B COOOMICHHUSX CPEACTB MAcCOBOM HH(OpMAaLUH,
pecypcax MHTepHeTa, Hay4YHO-NOMYJSPHBIX CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJNSAX BBISIBICHUS OMIMOOYHBIX
CyXAeHH U GopMUPOBaHHS COOCTBEHHOMN MO3UIIHH;

® YCTAHABJIMBATh B3aMMOCBSI3M MEXAY (PakTaMu M TEOpPHEW, MPUYMHOW M CIEJCTBHEM IPU aHAIM3€e MPOOJEMHBIX CHUTyaluid ¥ OOOCHOBAaHHHU
IIPUHUMAEMBbIX PEIIEHUN HA OCHOBE XUMUYECKUX 3HAHUM;

® [IPE/ICTABIATh MYTH PELICHUS TNI0OANBHBIX MPOOJIEM, CTOSIIMX MEpPE] YeIOBEUECTBOM, M MEPCIEKTUBHBIX HANPABICHUN Pa3BUTUS XUMUYECKHX
TEXHOJIOTHH, B TOM YHUCIJI€ TEXHOJOTH COBPEMEHHBIX MaTepUaloOB C Pa3IUYHON (DYHKIHMOHAIBHOCTHIO, BO3OOHOBISIEMBIX MCTOYHHKOB CHIPbS,
nepepadOTKU M YTHIIM3AIUH IPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BbInycKHUK Ha YIJ1y0JeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

® hopmynuposams yenv uUCcied08ans, blOGUSAMb U NPOBEPSIMb IKCHEPUMEHMATILHO 2UNOMEe3bl 0 XUMUYECKUX CBOUCMBAX 8EUecn8 HA OCHOBE UX
COCMasa u CMpoeHust, Ux CnOCOOHOCMU 6CIMYNAMb 8 XUMUYECKUe Peakyuu, 0 Xapakmepe u npooyKmax pasiuidtblx XUMUYECKUX PeaKyull;

® CAMOCMOSAMENbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHePUMEHMbL ¢ COOM00eHUuemM npasuil 0e30nacHoll pabomvl ¢ Geuwjecmeamu u
1a6opamopHuiM 000PYO0BAHUEM;

® UHMEPNPEeMUPOBANb OAHHbIE O COCMABE U CMPOEHUU BEUeCME, NOJLYUEHHbLE C NOMOUBIO COBPEMEHHBIX (PUZUKO-XUMUYECKUX MEMOO08;

® OnuUCLIBAMb COCMOAHUE IIEKMPOHA 68 AMOMe HA OCHOBE COBPEMEHHbIX KB8AHMOBO-MEXAHUUECKUX NPeOCmAGIeHUull 0 CMpOoeHuu amoma 0.
00BACHEHUS pe3YIbmMamo8 CHeKMPAIbHO20 AHAIU3A BEUeCNE,

® Xapaxkmepuz08ams pojib A30MOCOOEPHCAUUX 2eMEPOYUKTUYECKUX COCOUHEHUL U HYKICUHOBBIX KUCIOM KAK GANCHEUMUUX OUOI02UYECKU AKMUBHBIX
seuyecms;

® IPOCHO3UPOBAMDL  BO3MONCHOCMb — NPOMEKAHUSL  OKUCIUMENbHO-80CCMAHOBUMENbHBIX — PEaKyull, —J1excawux 6 OCHO8e NPUPOOHLIX U
NPOU3800CHEEHHBIX NPOYECCOB.



2.COAEPXAHME YYEBHOI'O IPEJMETA, KYPCA
10 kaace

Yri1y0/1eHHBIH ypOBeHb

OCHOBBI OPraHMYeCcKO XUMHUM

IlosiBeHue u pa3BUTHE OPTAaHMYECKOW XMMHUHU KakK Hayku. [Ipeamer opranndeckoil Xxumun. MecTo U 3Ha4Ye€HUE OPraHUYECKON XMMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3anMOCBSI3b HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB.

XHMHYECKOE CTPOEHUE KAK MOPSI0OK COETUHEHHUS AaTOMOB B MOJIEKYJIE COIVIACHO UX BaJ€HTHOCTH. OCHOBHBIE IIOJIOKEHUSI TEOPUU XUMUYECKOTO
CTpPOEHHUs opraHudeckux coeauHeHuil A.M. bytiepoBa. YriepoaHslil CkeneT oprannueckord MoJieKynbl. KpaTHOCTh XUMHUYECKOM CBA3U. 3aBUCHUMOCTD
CBOWCTB BEIIECTB OT XMMHUYECKOTO CTpoeHHUsi MoisieKysl. Mzomepus u mzomepsl. [lonstue o ¢pyHkumoHansHOU rpymme. [IpuHnmmnsl knaccuduxanuu
OpPraHMYECKUX COSAMHEHUN. MexTyHapoHas HOMEHKIIATypa U MPUHIUIBI 00pa30BaHMs Ha3BaHUI OPraHUYeCKUX COeTMHEHUH.

Knaccugukamuss u 0coOEHHOCTH OpraHMYecKMX peakuuii. Peaknumonnbsie meHTpbl. [lepBoHauanbHbIE MOHATHS O THIMAX W MEXaHH3Max
OpPraHMYECKUX peakiuii. ['OMONMUTUYECKUH U TeTePOTUTHYECKHM pa3pbhlB KOBAJICHTHOM XHUMHUYecKo cBsi3u. CBOOOIHOpaAMKaIbHBIA W WOHHBIN
MeXaHu3MbI peakuuu. [Torstue o Hykieoduse u snexTpodue.

AJnkaHbl. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHA. sp*-rubpuamsanus opGUTaleil aTOMOB yraepoja. ['omonornueckuii
psan u obmas popmyna ankaHoB. CucTteMaTnieckas HOMEHKIIATypa ajlkaHOB M paauKkaioB. M3omepus yriaepogHoro ckenera. duzmyeckne CBOHWCTBA
aJIKaHOB. 3aKOHOMEPHOCTH M3MEHEHHs (DPU3MYECKHX CBOMCTB. XMMHUECKHE CBOICTBA AJIKAHOB: TJIOTEHUPOBAHME, JETHIPUPOBAHUE, TEPMUYECKOE
pas3loKeHue, KPEeKMHI Kak CIIOCOObI MOJY4YeHHs Ba)KHEHIIMX COEIMHEHMH B OpPraHMYeCcKOM CHHTe3e. ['opeHue ajlkaHOB KaKk OJAMH W3 OCHOBHBIX
HMCTOYHUKOB TeIJIa B MPOMBIIUIEHHOCTH M ObITy. M30Mepuszamus Kak crnoco0 MOJXy4deHHs BBICOKOCOPTHOrO O€H3MHa. MexaHM3M peakuuu
CBOOOHOpaIMKaIbHOTO 3aMmelieHus. [lonydenue ankanoB. Peakuus Bropua. Haxoxxaenue B mpupose U NpuMeHEHUEe alKaHOoB.

[uxnoankanpl. CTpoeHHE MOJEKYN IuKiIoaidkaHoB. OOmias ¢opMyna nukinoankaHoB. Homenkiarypa uwukioankaHoB. W3omepus
IIUKJIOAJIKAHOB: YIJIEPOAHOIO CKEJeTa, MEKKIAccoBasi, MPOCTpaHCTBEHHAsA (yuc-mpanc-uzoMepus). Crenuduka CBONUCTB IMKIOATKAHOB C MallbIM
pa3zMepoM 1ukia. Peakiuu npucoeuHeH s 1 paJiuKaJIbHOTO 3aMEIICHHUS.

ATnKeHbl. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJIBI ATHJICHA. spz-m6p1/1zu/13aum opbuTaneil aTOMOB yriepoAa. G- U T-CBSA3H.
I'omonorunueckuii psig u odmas hopmyna ankeHoB. Homenknatypa ankeHoB. M3omMepus akeHOB: YIJIEPOIHOTO CKeJleTa, MOJI0KEHNs KPaTHON CBSI3H,
IPOCTPaHCTBEHHAs (yuc-mpanc-u3oMepus), Mexkiaaccoas. Puzndeckue cBoiicTBa alkeHOB. Peakium 31eKTpopHIEHOTO MPUCOETMHEHHS KaK CIIoco0
nosiydueHus: (yHKIIMOHAJIbHBIX NMPOU3BOJAHBIX YIriieBoJoponoB. [IpaBuino MapkoBHHKOBaA, €ro 3J€KTpOHHOE OOOCHOBaHME. Peakuuu OKHUCIIEHUS U
nongumepu3ayy. [ToausTunen Kkak KpymHOTOHHAXKHBIM MPOAYKT XUMUYECKOTO MPOU3BOCTBA. [[pOMBIIIITIEHHBIE U JTaOOpaTOPHBIE CIIOCOOB! OTYUYEHHUS
anKeHoB. /Ipasuno 3aiiyesa. IIpuMeHEeHNE aTKEHOB.

Anxanuensl. Knaccudukanus ankagueHOB MO B3aMMHOMY DPAcCIONIOKEHHIO KPaTHBIX CBs3ed B Moiiekyne. OCOOEHHOCTH 3JEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOEHUS COMNpPSKEHHBIX alikanueHoB. OOmas ¢opmyna ankagueHoB. HomeHknaTypa u u3zomepus ankagueHoB. Dusnueckue
CBOWCTBA QJIKAaJUCHOB. XHMHUYECKHE CBOWMCTBA aJKaJMEHOB: pEAaKUUU MPUCOCIUHEHUS (TUIPUPOBAHUE, TAJOTCHUPOBAHUE), TOPEHUS U



nonumepuzanuu. Bxman C.B. JleGeneBa B moONyYyeHME CHHTETHUYECKOrO Kaydyka. Bynkanuszamus kaydyka. Pesuna. MHorooOpasue BHIIOB
CUHTETHYECKUX Kay4dyKOB, UX CBOMCTBA U puMeHeHue. [loirydyeHne ajikaaneHos.

ANKUHBI. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJbl aleTHieHa. SP-ruOpuam3anus opOuTaneil aroMoB yriiepoja.
I'omonoruueckuit psag u obmas Gopmyna ankuHoB. HomeHnknarypa. M3oMepus: yriaepoIHOro cCKeneTa, MOJOKEHHUs] KPATHOW CBSA3HM, MEXKKIacCoBasl.
@usnuecKue CBOWCTBA AIKMHOB. XMMHUECKUE CBOMCTBA aJIKUHOB: PEAKIUH MPUCOCIMHEHHUS KaK CIOCO0 MOyYSHHs TOJIMMEPOB U JIPYTHX IMOJIE3HBIX
IIPOAYKTOB. Peakyuu 3amewenus. I'OpeHne alleTUIIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O ILUIAMEHU Il CBAapKU U pe3ku MeTaiuioB. [lomydenne
alleTUJICHA MUPOJIM30M MeTaHa U KapOuaHbpIM MeTooM. [IpruMeHenne areruieHa.

Apensl. Hcmopusa omkpeimus 6enzona. CoBpeMeHHbIE NPEICTaBIECHUS 00 3JIEKTPOHHOM U IIPOCTPAHCTBEHHOM CTpOeHUHU OeH3ona. M3omepust u
HOMEHKJIaTypa roMmosioroB Oen3ona. OO6mas ¢opmyna apeHoB. ®Dusuyeckue cBoiicTBa OeH307a. XUMHUECKHME CBOMCTBa O€H307a: pEaKINH
JIEKTPO(UIBHOTO 3aMeIleHUs] (HUTPOBAaHUE, TaJOr€HUPOBAHKUE) KaK CHOCOO MOIy4eHUs] XMMHUYECKHX CPEJICTB 3alUThl PACTCHUH; MPUCOCAUHEHU S
(rugpupoBaHMe, TaJOTEHUPOBAHUE) KAaK JI0KA3aTENbCTBO HEMPEIEIbHOTO XapakTepa 0eH3omna. Peakuus ropenus. [lonyuenue 6enzona. Ocobennocmu
XUMUueckux ceolicme monyona. B3auMHOe BIMsSHUE aTOMOB B Mojekyie Toiyosa. Opuenmayuonnvie s¢ghexmor 3amecmumeneu. Ilpumenenue
rOMOJIOrOB O€H301a.

Crnuptel. Knaccugukanus, HOMEHKIaTypa CUpToB. I'oMonoruyeckuii psia u odmas popmyna npeaesbHbIX OJHOATOMHBIX CIUPTOB. M30Mepusi.
@dusnuecKkue CBOKMCTBAa NPEICTBHBIX OJHOATOMHBIX CHHPTOB. BOIOpomHas CBS3b MEXAYy MOJIEKYJIIaMH M €€ BIMsSHWE Ha (U3WYECKHE CBOWCTBA
CIUPTOB. XMMHUYECKHE CBOMCTBA: B3aUMOJEHCTBUE C HATPUEM KaK CIOCOO YCTAHOBJIEHUS HAIWYMs T'MJPOKCOTPYIIIbI, C IaJOreHOBOAOPOAAMHU Kak
CTOCO0 TOJIyYeHHs] PacCTBOPUTENICH, BHYTPH- U MEKMOJCKYJSpHas Aeruaparanus. Peakius ropeHus: COUpThl Kak TorumBo. [lomydenune staHona:
peakuust OpO’KEHUs TIIOKO3bI, rujaparanus sTwieHa. [IpuMeHenue meraHona v 3TaHosa. PU3MOIOTMYECKOE JEMCTBUE METaHOJIa M 3TaHOIA Ha
OpraHM3M YeJOBEeKa. OJTWJIEHIJIMKOJIb W IJIMLEPUH Kak MPEeACTaBUTEIN NpPEAeNbHBIX MHOIOATOMHBIX cHHUpTOB. KauecTBeHHass peakuus Ha
MHOTOaTOMHBIE CIUPTBl M €€ NPUMEHEHHME U1 Paclo3HABaHMs IJIMLIEPUHA B COCTaBE KOCMETHYECKMX cpeacTB. IIpakTmueckoe mnpUMEHEHHE
STWJIECHIJIMKOJIS U MNIHLEPHHA.

®enon. CtpoeHue MoiyieKylbsl (eHosa. B3aumHOoe BiIMsiHME aTOMOB B Mojiekyie ¢eHona. dusnueckue cBoicTBa (eHona. XUMHUECKHUe
CBOMCTBA (pEaKIMu ¢ HaTPUEM, TUIPOKCUIOM HaTpusi, Opomom). [lonyuenue penona. [lpumenenue dpenona.

Anprerunsl u kertoHbl. Kiaccudukanus anbaernoB U keToHOB. CTpoeHHE MpeleNbHBIX allbAETHI0B. DJIEKTPOHHOE M MPOCTPaHCTBEHHOE
CTpOoeHHE KapOOHMJbHOW Tpymmbl. ['omonoruueckuil psa, obmas ¢opmyia, HOMEHKIATypa W HM30MEpHsl NMpEAENbHBIX alblAerujoB. duznyeckue
CBOWCTBA MNpeNeNbHbIX ANbJETUAOB. XMMHUYECKHE CBOMCTBA NMpEIENbHBIX ajbJErMJ0B: THAPHUPOBAHNE; KAUECTBEHHbIE PEaKIMM Ha KapOOHMIbHYIO
rpymimy (peakuus «cepeOpssHOro 3epKaiay, B3aumoencTsue ¢ ruapokcuaoM meau (11)) u ux npumeHneHue ast OOHAPYKESHHUS TPEISIIbHBIX aJIbJICTHIIOB
B NPOMBIIUIEHHBIX CTOYHBIX BoJax. llomyueHue npenenbHBIX albIErHI0B: OKUCIEHHME CIMPTOB, ruiparanus aneTwieHa (peakuus Kydeposa).
ToxcuuHocTh anmpaerunoB. [Ipumenenue dopmanpaeruga v aneranbjaeruia. AIETOH Kak MpeAcTaBUTeNb KeTOHOB. CTpoeHHe MOJEKYJbl aleToHaA.
Oco6eHHOCTH peakui OKUCIIEHHs aneToHa. [IpuMenenue areToHa.

Kap6onossie kuciotel. Knaccudukanus 1 HOMeHKIaTypa KapOOHOBBIX KUCIOT. CTpoeHHEe MpeleabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHIBbHOM rpymmbl. ['omonoruueckuil psa u oOmas (opmyina NpenenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. Du3nueckrue CBOMCTBA MpeieIbHbIX OJHOOCHOBHBIX KaApOOHOBBIX KHUCIOT. XUMHUYECKHUE CBOWCTBA MPEEIbHBIX OJHOOCHOBHBIX



KapOOHOBBIX KHUCJIOT (peakiy ¢ METaJIaMH, OCHOBHBIMH OKCHIAMH, OCHOBaHMSMHU U COJISIMH) KaK MOJTBEP)KJIEHHE CXOJCTBA C HEOPTaHUYECKUMHU
kuciaotamu. Peakiust stepudukanuu u ee oOparuMocTh. BinsHue 3amectureneil B yIrJIeBOJAOPOAHOM pajuKaje Ha CHIy KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH XMMHYECKHX CBOMCTB MYPaBbHHOH KHCIOTHI. [lonmydeHue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHHE AJIKAHOB,
QJIKEHOB, IMEPBUYHBIX CIUPTOB, AlbJETUIOB. BakHeiiine mnpeacTaBUTENN KapOOHOBBIX KMCJIOT: MypaBbHHas, YKCycHas M OeH3oliHas. Beiciine
IpeeIbHbIE U HEeNpeelIbHbIE KapOOHOBbIE KUCIOTEL. Onmuueckas uzsomepus. Acummempuveckuii amom yenepooa. Ilpumenenre kapoOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl 1 xupbl. CTpoeHHE M HOMEHKJIATypa CI0XKHBIX 3(QHpoB. MexXKi1accoBasi U30MepHsl ¢ KapOOHOBBIMM KHciaoTaMH. CriocoObl
MOJyYeHUsI CIIOKHBIX 3¢upoB. OOpaTUMOCTh peakuuu sTepudukanuu. [IpruMeHeHne CIOXKHBIX 3SPUPOB B NHIIEBOW U map@romMepHOi
IPOMBIIUICHHOCTH. JKUpBl Kak CIIOKHBIE 3(QUPHI TJIMIEPHHA U BBICIIMX KApOOHOBBIX KHUCIOT. PacTuTenbHbIE M JKUBOTHBIE JKUPBI, UX COCTaB.
@dusnuecKkue CBOICTBAa JKUPOB. XHMUYECKHE CBOWCTBA KHPOB: THAPHUPOBAHME, OKUCIEHHE. ['MApONM3 WIM OMBUICHHE >XHPOB Kak CIOCO0
IIPOMBIIIJICHHOT'O NOJY4YEHHUsl COJieil BBICIIMX KapOOHOBBIX KUCIOT. [IpumeHeHue xkupoB. MblI4 Kak COJIM BBICIIMX KapOOHOBBIX KHMCIOT. Moromue
CBOMCTBA MbUIA.

VYraesoasl. Knaccugukanus yrieBogoB. du3nuecKkue CBOMCTBA M HAXOXKJEHHE YIJIEBOJOB B Ipupoje. [roko3a Kak ajabAeruJoCrupr.
XUMHUYECKHE CBOWCTBA TIIIOKO3BL: ayuiuposauue, aikuiuposanue, CIMPTOBOE U MOJIOUYHOKHCIOE OpokeHue. DKCIEpUMEHTAIbHbIE J10KA3aTelbCTBa
HQJINYMS aJIBJETUAHOM M CHUPTOBBIX Ipynn B rIioko3e. Ilomyuenue riarokossl. @Ppykmosza Kak uzomep 2niokoswl. Pubosa u oezoxcupubosa.
Baxuelimue aucaxapunabl (caxaposa, Jaxkmosd, Maibmos3a), UX CTpPOeHHE M (PU3MYEeCKHe CBOWCTBA. ['MIposn3 caxaposbl, Jakmo3svl, MAnibmo3bl.
Kpaxman u nemirono3a kak OMoJIorn4eckre nojmmepsl. XUMUYECKHe CBOIMCTBA Kpaxmana (THAPOIN3, KaueCTBEHHAs peaklys ¢ HoJ0M Ha Kpaxmal U
ee MPUMEHEHHe JUIst OOHAPY)KEHUS KpaxMmasia B IPOIYKTax MUTaHUs). XUMHUYECKUE CBOMCTBA LIEJUTIONO3bI: THAPOIIHN3, 00pa30BaHNE CIIOKHBIX 2(PHUPOB.
IIpumenenue u Ouosoruueckas pojb yrieBoJoB. OKHUCIEHUE YITIEBOJOB — MCTOUYHUK SHEPIUU KUBBIX OpraHu3MoB. lIoHsATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX Ha MPHUMEpE alleTaTHOT'O BOJIOKHA.

WnenTudukanus opraHn4eckux coelMHeHn. I'eHeTnyeckas cBsA3b MEXy KJIaCCaMU OPraHMYECKUX COCTUHEHUH.

Awmunsbl. [lepBuyHbIe, BTOpHYHBIE, TPETHUHBIE aMUHBL. Kilaccudukanus aMUHOB TIO THITY YTJIEBOJOPOTHOTO pajKajia U YHCIy aMUHOTPYII B
MOJIEKyJie. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME IpeNesIbHbIX aMUHOB. (DPHU3MuUecKHe CBONHCTBA aMMHOB. AMHHBI KaK OpraHHYeCcKHe
OCHOBAHUS: PEAKIUU C BOAOH, KHcIoTaMH. Peakius ropeHusl. AHIIMH Kak TpPeJACTaBUTENh apoMaTHIecKuX aMuHOB. CTpoeHne aHmimuHa. [IpuanHbI
ociallIeHus OCHOBHBIX CBOWCTB aHWJIMHA B CPaBHEHHMM C aMHMHAMHU IPEENIbHOTO psAga. XMMHUYECKHE CBOMCTBA aHMJIMHA: B3aUMOJEHCTBHE C
KHCJIOTaMH, OpOMHOW BOJIOMN, OkucieHue. [lomydeHrne aMiHHOB alKUJIMPOBAaHUEM aMMHaKa W BOCCTAHOBJICHHEM HHUTPOMPOM3BOJIHBIX YIIIEBOIOPOIOB.
Peaknus 3ununa. [IpuMeHeHne aMHMHOB B (hapMaleBTHUECKOM MPOMBIIUIEHHOCTH. AHUNUH KaK cbipbe 05l NPOU3800CMEA AHUIUHOBLIX Kpacumenell.
Cunmesvl Ha 0CHOBE AHUNUHA.

AmuHokucaoTel U Oenku. CoctaB U HOMeHKJIaTypa. CTpoeHHEe aMHHOKHUCIOT. ['oMoorndeckuil psia npeaeabHbIX aMUHOKHUCIOT. M30mepus
npeoenbHuIX amunokuciom. Pu3ndeckne CBOMCTBA MpeAeTbHBIX aMUHOKHUCIOT. AMHHOKHCIIOTHI Kak aM(OTepHbIe OpraHndeckue coeanaenus. CHHTE3
nentuaoB. [lentuanas cBs3p. buonorndeckoe 3HaueHUe o-aMUHOKUCIOT. O0JIacTH MPUMEHEHUsI aMMHOKHUCIIOT. belku Kak mpupoJHbIe OUOTIOINMEDHI.
CocraB u crpoeHue 6enkoB. OcHoGHble AMUHOKUCIOMYBL, 0Opazyiowue denrky. XUMUYECKHE CBOMCTBA OEIIKOB: THIPOJIN3, JEHATypalts, KaueCTBEHHbIE
(uBeTHbIC) peakiyu Ha Oenku. [IpeBparienus OenKkoB MUIIK B opranu3me. buonorunueckue QyHKIMHM OENTKOB. JJocmudicenus 6 u3yyeHuu cmpoeHus u
cunmesa 0enKoe.



Aszomcodepacawue cemepoyuxiuyeckue coeourenus. Iluppon u nupuoun: 31eKmporHHoe CmpoeHue, apoMamudeckuti xapakmep, pasiudue 8
nposieieHuUu 0CHO8HbIX ceoticms. Hykneunosvie kuciomoi: cocmas u cmpoenue. Cmpoenue nykieomuoos. Cocmas nyxneunosvix kuciom ({HK, PHK).
Ponv nyxneunogwix kucaom 6 sHcuzHeoesmenbHOCmu OpeaHU3MO8.

BricokoMonekymsipabie coequHeHusi. OCHOBHbBIE TMOHSITHSI BBICOKOMOJIEKYJSPHBIX COCIUHEHHUI: MOHOMEp, IMOJHUMEP, CTPYKTYpHOE 3BEHO,
creneHnp nonuMmepm3anmu. Kiaccudukamus momuMepoB. OCHOBHBIE  CIOCOOBI  TOJMYYSHHS BBICOKOMOJICKYJSIPHBIX  COCIUHEHUWI: pEaKIuH
MoJIMMepHu3aul U nonukoHaeHcanuu. CTpoeHHe U CTPYKTypa IOJUMEPOB. 3aBUCHUMOCTH CBOWCTB TMOJMMEPOB OT CTPOEHUS MOJIEKYI.
TepMomiacTU4UHBIE M TEPMOPEAKTUBHBIE MOJUMEpPBL. [Iposodsawue opzanuueckue noaumepwvl. Komnosumnvie mamepuanvi. Ilepcnexmusbsi
UCNoIbL308aHUsl KoMnosumuslx mamepuanog. Knaccudukanus BonokoH. CuHTeTHyeckue BojiokHa. [lonuadupHble M monuaMugHble BOJIOKHA, MX
cTpoenue, cBoiicTBa. [IpakTHueckoe UCTONb30BaHUE BONOKOH. Cunmemuueckue nieHKu: uzonayus 0Jis npo8o0o08, MemMopaHvl 0iisi ONpPecHeHUs. 600bl,
3auummusle NieHKU Ol asmomodunel, niacmolpu, xupypeuueckue noeasku. Hoevie mexuonozuu oanvbHerliuie2o coO8epUIEHCMBOBANHUSL NOTUMEDPHBIX
Mamepuanos.

COILEPKAHUE YYEBHOI'O ITIPEJIMETA, KYPCA

11 kaace

Teopernyeckne 0CHOBBI XMMHHU

Crpoenue BeniectBa. CoBpeMeHHass MoOJenb CTpoeHHs aroma. [lyanusm snektpoHa. Keanmoewvie uucna. PacnpenerneHue 3JIEKTPOHOB I10
HHEPreTUYECKUM YPOBHSM B COOTBETCTBHH C NMPUHIIMIIOM HAWMEHBINEH >HEPruu, MpaBwioM XyHaa u npuHuunoM [laymun. OcoOeHHOCTH CTpOEHUs
IHEPreTHYCCKUX YPOBHEH aTOMOB d-371€eMEHTOB. DIIeKTpOHHAs KOH(Urypaius atoma. Kiiaccupukanus XAMUYECKHX dJIEMEHTOB (s-, P-, d-3JIeMeHTHI).
OcHOBHOE U BO30YX/JECHHBIE COCTOSIHMSI aToMoB. BaneHTHble 3m1exTpoHbl. Ilepuoauueckas cucrema xumuueckux snemeHToB [[.J. Menneneesa.
®usnueckuit cMbica Ilepuonnueckoro 3akona .M. Menneneesa. 1IpyunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX COCAUHEHUH 110
nepuojamM M TpynnaM. MupoBo33peHueckoe M HaydHoe 3HaueHue Ilepuoaunueckoro 3akona JI.U. MenneneeBa. Ilpocnoszwr [[.H. Menoeneesa.
Omxpvimue HO8bIX XUMUYECKUX IIeMEHMOB.

DNEeKTpOHHas MPUPOJAa XUMHUECKON CBSI3U. DIEKTpooTpuLaTenbHOCTh. KoBaneHTHas CBsA3b, €€ Pa3HOBUAHOCTH UM MEXaHU3Mbl 00pa3oBaHUs
(0OMeHHBIN M TOHOPHO-aKLEeNTOPHBIH). MloHHas cBsA3b. MeTannuueckas cBsi3b. BogopoaHas cBsizb. Meocmonekynsaprvle 63aumooeticmeusl.

Kpucrannumueckue u aMopdHble BemecTBa. THUIBI KPUCTAUIMYECKMX PpEHIETOK (aTOMHas, MOJIEKYJspHas, HOHHAas, MeTaJuIn4yecKas).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KpUCTaIIMueckoi pemeTku. [Ipuunnsl MHOrooOpasus BeniectB. CoBpeMeHHbIE MPeICTaBIeHUS
O CTPOEHUU TBEPJBIX, )KUIKUX U ra3000pa3HbIX BELIECTB. JKuokue Kkpucmaninol.

XUMHUECKUE peakUuuu. ['oMOoreHHble M TreTeporeHHble peakuuu. CKOpOCTh pEakld, €€ 3aBUCHUMOCTb OT pa3iM4YHBIX (aKTOPOB: MPHUPOJIBI
pearupyromux BEIIeCTB, KOHIIEHTPAMH pearupyrooliux BelecTB, Temmneparypsl (mpaBuio Baut-I'odda), miomanm peakiMoHHONW MOBEPXHOCTH,
HaIM4Us KaTanu3aTopa. ODHEpPrusl akTHBaUMH. AxmueuposanHvii komniexc. Karanmzatopel m katanu3. Ponb KaTanum3aTopoB B NpPUPOJE H
MIPOMBIIIJIEHHOM IPOU3BOJICTBE.

Ionamue 06 swmanvnuu u sumponuu. uepeus [u66ca. 3akon I'ecca u crnenactBus u3 Hero. TerioBble 3GGEKTh XUMUYECKHX PEaKLIUH.
Tepmoxumuueckue ypaBHeHUsA. OOpaTUMOCTh peakiuil. XuMuueckoe paBHoBecue. CMENIeHrne XUMUIECKOTO PAaBHOBECHS O] IEHCTBUEM Pa3TUIHBIX



(akTOpOB: KOHIEHTpAIlMd PEAreHTOB WM MPOIYKTOB pPEAKIMH, MABICHHS, Temreparypbl. Ponb cMelieHuss paBHOBECHS B TEXHOJIOTHYECKHX
mpoleccax.

Hucniepcusie cuctemsl. Konouonsie cucmemul. Victunusie pactBopsl. PacTBopenne kak ¢pusnko-xumudeckuii nporecc. CrnocoObl BEIpaXKEeHUs
KOHIEHTPALlMU PacTBOPOB: MAcCOBast 10JIsl PACTBOPEHHOT'O BEUIECTBA, MOJIAPHAS U MOAIbHASL KOHYenmpayuu. Tump pacmeopa u mumposaHue.

Peakuuu B pactBopax 3ieKTposuTOB. KauecTBEHHbIE peakIMU Ha MOHBI B pacTBOpe. KUCIIOTHO-OCHOBHBIE B3aMMOJAEWUCTBHSA B PAaCTBOPAX.
AmMdotepHOCTb. HoHHoe npouszsedenue 600vl. Booopoouwiii nokazamenv (pH) pacmeopa. I'maponus coneil. 3HaueHUE THAPOIU3a B OMOJIOTHYESCKUX
0OMeHHBIX Tporeccax. [[pumeHenne ruipoau3a B MPOMBIIUIEHHOCTH.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B MPUPOJIE, MPOU3BOACTBEHHBIX MPOLIECCaX U )KU3HEIEATEIbHOCTH OpraHu3MoB. OKuciumenbHo-
80CCMAHOBUMENbHBIN NomeHyuan cpeovl. Juazpamma Ilyp6s. TloBeneHne BemeCTB B cpefax ¢ pa3HbIM 3HadeHHeM pH. MeTonbl 37eKTPOHHOTO U
91eKMPOHHO-UOHH020 OanaHca. ['abBaHUYECKUHA DJIEMEHT. XMMHUYECKHE UCTOYHUKU ToKa. Cmanoapmuulil 8000p0OHbll 21ekmpod. Cmanoapmublil
9NEeKMPOOHbIIL NOMeEHYUan cucmemsl. Pao cmanoapmuulx 21eKmpoonsix nomenyuanos. Hanpaenenue okuciumenbHo-60CCMaHOBUMENbHBIX PEAKYU.
DJEeKTPOIN3 pacTBOPOB M paciiaBoB coieil. [IpakTuueckoe mpuMeHeHUe 3JIeKTPOIr3a ISl MOTYYeHUs [IeOYHBIX, MEeI0YHO3EMENbHBIX METAIUIOB U
amomuHMs. Koppo3us MeTaioB: BUIbI KOPPO3HH, CLIOCOOBI 3aIUThl METAJUIOB OT KOPPO3HUHU.

OCHOBBI HEOPraHMYECKON XUMUH

O61mas xapakrepuctuka 31eMeHTOB |A—IIA-rpynmn. Oxcuibl 1 nEpoKCUIbl HaTpUs U Kanus. Pacno3HaBaHue KaTHOHOB HATpus U Kanus. Conu
HATpUs, KaJlvs, KaJlblMs U MarHus, UX 3Ha4€HUE B NMPUPOJEC M KU3HU 4YeloBeKa. JKecmxocmv 600vl u cnocobwi ee ycmpanenus. Komnnexchole
CcoeOuHeHUs AIOMUHUS. ATIOMOCUTUKAMDBL.

Metamnst IB-VIIB-rpynn (menp, muHK, XxpoM, mapranei). Oco6eHHOCTH cTpoeHus atomoB. O0mue ¢u3nueckue U XMMHUYECKHE CBOMCTBA.
[Tonyuenue n npumeHenune. OKCUIbl U TUAPOKCUABI 3TUX METANIOB, 3aBUCMMOCTh UX CBOMCTB OT CTENEHH OKUCJIEHMS dJeMeHTa. BaxkHeimue comu.
OxucnuTenbHbIe CBOMCTBA COJIEH XpoMa U MapraHia B BBICIIEH CTENEeHH OKUCIEHUs. KomniekcHble cOeOUnenus Xpoma.

Ob6mas xapaktepuctuka 31emMeHTOB IVA-rpynmbel. CBoiicTBa, moiyuyeHue W npumeHeHue yrias. CHHTe3-ra3 Kak OCHOBAa COBPEMEHHOM
MPOMBIIIJICHHOCTH. AKTUBUPOBAHHBIN yroiib Kak ajacopOeHt. Hawnocmpyxmypol. Mupogvie docmudicenus 6 obnacmu co30aHus HAHOMAamepuaos.
Onekmponnoe cmpoenue Monexyavl yeapHozo 2asa. llonyuenue u npumenenue yeapnozo 2aza. buonornueckoe aeiictsue yrapHoro rasza. Kapoumabl
KaJblMs, aJIOMUHUA U kene3a. KapOoHaTsl U ruzppokapOoHatel. Kpyzogopom yenepoda 6 swcusoil u nedxcusoli npupode. KauecTBeHHass peakius Ha
KapOoHaT-MoH. PU3NUecKre U XUMHUYecKkue cBoiicTBa kpeMmHMs. Cunanbl U cuuuuael. Okeun kpemuus (IV). KpeMHueBble KUCIOTBI U UX COJIH.
CunukaTHble MUHEpaJbl — OCHOBA 3€MHOM KOPBI.

OO6mas xapakrepucTuka smeMeHToB VA-rpynnbl. Hutpuasl. KauecTBeHHas peakuusi Ha MOH aMMOHHUSA. A30THas KHUCJIOTa KaK OKUCIIHUTENb.
Hutpatsl, ux ¢usnueckue M XHUMHYECKHE CBONCTBa, mpuMmeHeHue. CBoiicTBa, moiydeHue u mnpumeHneHue ¢ochopa. Pochun. dochopHbeie u
nonudocopHbie KUcaoThl. bronoruueckas poinb docdaTos.

OObmas xapaktepuctuka 37eMeHTOB VIA-rpynmbsl. OcoOble cBOWCTBA KOHUEHTPHUPOBAHHOM CepHOM KHUCIOTHL. KauecTBeHHbIE peakuuu Ha
cynabbua-, cynbdur-, 1 cyabdaT-uOHbI.



O6mas xapakrepuctuka 3neMeHToB VIIA-rpynmnsl. OcoGeHHOCTH XUMUU (hTropa. ['anoreHoBoAOpOAbI U UX MONydeHue. ['aJoreHoBoI0pOIHbIC
KHCIIOTBI M MX coyid. KadecTBEHHbIE peaklMM Ha TaJoreHHI-uoHbl. Kucnoponconepskammue coenuHeHHs xyopa. [IpuMeHeHHMe rajJoreHoB M X
BAKHEUILNX COCIMHECHUM.

bracopoonvie cazwvi. [Ipumenenue 61a20p00HbIX 2A308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIMHEHUH, BHICIINX OKCHJIOB U THIPOKCUIOB.

W nenTudukanyst HEOPraHM4eCKUX BELIECTB U HOHOB.

XuMus 4 )KU3Hb

Hayunble MeTonpl mo3HaHus B XuUMuU. McTtouHuku xummdeckoil uHpopmanmu. Ilouck uHdopmanuu no Ha3BaHUAM, HUIEHTU(UKATOPAM,
CTPYKTYpHBIM (popmynaM. XUMHYECKHI aHaIM3, CUHTE3, MOJCIMPOBAHHE XWMHYECKUX IPOLECCOB U SABICHHNA KaK METOAbl HAYYHOTO IO3HAHUS.
Mamemamuueckoe moodenuposanue npoCmpancmeeHHo20 CMpPOEHUs. MONeKYl op2anuyeckux eewecms. Cospemennvle u3uUKO-Xumuieckue memoobvl
YCMAHO6IeHUs COCMA8a U CMPYKMYPbl 6€UjeCmS.

Xumuss u 3p0poBbe. JlekapcTBa, (epMeHTH, BUTAaMHMHBI, TOPMOHBI, MHMHEpajbHble BOAbL. IIpoOneMbl, CBs3aHHbIE C HPUMEHEHHEM
JICKApCTBEHHBIX TMperaparoB. BpenHbie MpHUBBIYKK M (AKTOPBI, pa3pylIaloiie 30pOBbE (KypeHHE, YIOTpeOJCHHE alKoToJisi, HAapKOMaHHS).
Parnmonansnoe nutanue. [lumesbie 1o6aBku. OCHOBBI MUIIEBON XUMHH.

Xumus B Mmeauiimue. Pa3paboTka nexkapcTB. XUMHUYECKUE CEHCOPBI.

XuMHusl B NOBCEHEBHOM JXKM3HHU. Mormue U yuctsmue cpeiacrsa. PenemieHTsl, nHcekTuuuasl. CpeacTsa JUYHOW TMTHMEHBI U KOCMETHKHU.
[TpaBwiia 6e30macHO# padOTHI ¢ EAKUMU, TOPIOYUMHU ¥ TOKCUYHBIMU BEIIECTBAMU, CPEICTBAMH OBITOBON XUMUHU.

XUMHUS U CeNIbCKOE X03scTBO. MUHepalbHble U Opranndeckue yaoopenus. Cpeactsa 3alluThl PACTCHUH.

XvuMHsg B MOpOMBINUIEHHOCTH. OOIIue mNpeAcTaBieHUs O NPOMBIIUIEHHBIX CHOCO0aX TMOJYYeHHs] XUMHUYECKHX BEIIEeCTB (Ha NIpUMepe
MIPOM3BOJICTBA AMMHUAaKa, CEpHOM KUCIOThI). [IpomblienHas opranudeckas xuMus. CoIpbe Ui OpraHndeckoil mpomMelnuieHHocTH. [Ipobiiema 0Tx010B
1 1MoOOYHBIX MpoAayKTOB. Hanbosiee KpymHOTOHHA)XHbBIE MPOW3BOJICTBA OpraHMYEeCcKUX coenuHeHuil. YepHas u 1BeTHas metauryprus. CTekio u
CHWJIMKaTHAsl IPOMBIIIJIEHHOCTD.

XuMmus u sHepretuka. [IpupoaHble MCTOYHUKU YriaeBoaopoAoB. [IpupoaHblii M MONMYTHBIM HEPTSHOW ra3bl, UX COCTaB M HCIOJIb30BaHUE.
CoctraB Heptn U ee mnepepaborka. Hedrenponykrel. OkraHoBoe umcio OeHzuHa. OxpaHa OKpykarouled cpenpl mnpu HedtenepepaboTke U
TPaHCIOPTUPOBKE HEPTENPOAYKTOB. AJIbTEPHATUBHbBIE HCTOUHUKH SHEPTUU.

Xumus B ctpoutenscTse. LlemenT. beron. [Tog0op onTuManbHbIX CTPOUTEIBHBIX MAaTEPHAIOB B MPAKTUYECKOH J1eATEIbHOCTH YellOBeKa.

XuMus 1 9KosIorus. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpefibl U ero nocieAacTBus. Oxpana ruapocdepsl, TOYBbl, aTMOochepsl, (HIopsl U
(bayHbl OT XMMHUYECKOT'O 3arpsI3HEHUS.

Tunsl pacyeTHbIX 3a1a4:

Haxoxnenne MonekysspHOi (opMysibl OpraHMYECKOro BEIIECTBA MO €ro MIIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB,
WJIM 10 TIPOIYKTaM CTOpaHUs.

PacueTs MaccoBoii 1011 (Macchl) XUMUYECKOTO COSIMHEHHSI B CMECH.

Pacuersr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIUU, €CIIM OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH).



Pacuersl MaccoBoif niM 00BEMHOM OTTM BBIX0/1a IPOIYKTA PEAKIIUU OT TEOPETHUECKU BO3MOKHOTO.

Pacuets! TermoBoro 3¢ dhexra peakiuu.

Pacuerbl 00BEMHBIX OTHOILIEHUM Ta30B NMPU XUMUUYECKUX PEAKITUSIX.

Pacuetsr macchbl (00beMa, KOTHMUECTBA BEIIECTBA) MPOJAYKTA PEaKIuu, €CIIU OJJHO U3 BEIIECTB JaHO B BHJE PACTBOpA C OIPEEICHHON MaccOBOI
JI0JIEH PAaCTBOPEHHOI'O BEILIECTBA.

IIpumepHbIe TeMbI IPAKTHYECKUX PAdOT (HA BHIOOP YUUTEJIA):

KauecTBeHHOE onpeiesieHue yriaepo/a, BOAOPOIa U XJIopa B OpraHM4EeCKUX BELIECTBAX.

KoHcTpynpoBaHre mapocTep>KHEBBIX MOJEIIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.

Pacnio3naBaHue 1aacTMacce U BOJIOKOH.

[Tony4yeHue UCKYCCTBEHHOIO LIEJNKA.

Pemenue skcniepuMeHTaIbHBIX 337124 Ha NTOJIYYEHHE OPraHUYECKUX BEILIECTB.

Pelenune skcrieprMEHTANbHBIX 33/1a4 HAa PAaClIO3HABAaHUE OPraHUYECKHUX BEILECTB.

W nenTudukanyst HEOPraHUIECKUX COCTUHEHHA.

[Tomyuenue, cobupanue 1 pacrio3HaBaHKE ra3oB.

Pemenue skcnepuMeHTaNIbHBIX 3a7a4 110 TeMe «MeTauib».

Pemenune sxcriepruMeHTaNnbHbIX 33a4 1o Teme «Hemeramisy.

Pemenue skcnepuMeHTaNIbHBIX 33724 10 TeMe «l'eHeTnYecKas CBSI3b MEXAY KI1aCCaMH HEOPTaHUYECKUX COCTUHECHUIN.

Pelenune skciepuMeHTANbHBIX 3a4a4 110 TeMe «['eHeTndeckas CBsI3b MEKy KilacCaMu OPraHM4EeCKUX COECIMHEHUI.

[Tonmy4yenue 3THWIIEHA U U3y4EHHUE €TI0 CBOMCTB.

ITonydyeHune yKCyCHOM KUCIOTBI U U3YUEHUE €€ CBOMCTB.

[Muaponus sxupoB. U3roToBiieHne Mplia pyqHOH paOOTHI.

XUMHS KOCMETUYECKHUX CPEJNICTB.

HccnenoBanne cBOHCTB OEIKOB.

OCHOBBI TUIIEBON XUMHH.

HccnenoBanne NUIEBBIX JO0OABOK.

CBoiicTBa OJTHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

XUMHYECKHE CBOMCTBA aJIbJIETHIOB.

Cunre3 cnoxHOTO 3dupa.

I'maponus yrieBoaos.

Ycrpanenue BpeMEHHOM KECTKOCTH BOJBI.

KauecTBeHHBIE peakIMM HA HEOPTAHMYECKHUE BEIIECTBA U MOHBI.

HccnenoBanue BIUSHUS PA3IMYHBIX (JAaKTOPOB HA CKOPOCTh XMMHUECKOHN PeaKIInu.

Omnpenenenne KOHIEHTPAlMU PacTBOpa aCKOPOMHOBOW KMCIOTHI METOAOM TUTPOBAHHUS.



3.TEMATUYECKOE IINTAHUPOBAHMUE 10 xknacc
€ YKa3aHHeM KOJIHYeCTBA YaCOB, 0TBOJAMMBLIX HA OCBOCHHE KAK/A0i TeMbl.

Pazgen KonudecTtBo yacos
OCHOBBI OPTaHMYECKON XUMUH 14
YTI1eBOI0OPOIBI 45
[Tpou3BoIHBIEC YTIEBOIOPOIOB 65
BBICOKOMOJIEKYJISIPHBIC COCMHCHHSI 12
uroro | 136

TEMATHUYECKOE IINTAHUPOBAHUE 11 knacc
C YKa3aHHMEM KOJINYECTBA YAaCOB, OTBOJMMBIX HA OCBOCHUE KAJKIOU TEMBI.

Pasznen Kou-Bo vacos
Teopernueckre OCHOBBI XUMHH 54
OCHOBBI HEOPTAHUYECKON XUMHUHU 58
XuMUs v )KU3Hb 24
Wroro | 136

TEMATHYECKOE IINTAHUPOBAHMUE 10 knacc
¢ YKa3aHMEeM KOJIMYeCTBAa YaCOB, OTBOAUMBIX HA OCBOEHHE KAXKI0H TEMbI

Paznen KonnuecTtso Tema ypoxka
4acoB
OcHoBbl  opranuyeckoii | 14 1. [[losiBneHue U pa3BUTHE OPTAHUYECKON XUMHUH KaK HAyKH.
XHMHUH [IpeameT opraHM4ecKo XUMHH.

2. |B3auMOCBsI3b HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB.

w

XHUMHUYECKOe CTPOCHUC KaK MOPAJOK COCAUHCHUA ATOMOB B MOJICKYJIC COIJIACHO UX BAJICHTHOCTHU.

4, OCHOBHEBIE IIOJIOKECHU A TEOpHUn XUMHUYECKOI'O CTPOCHUMA OpPraHn4C€CKux
A.M. Byrneposa.

COEIUHEHUN




YriepoHblii CKEIET OpraHn4ecKkoi MoJieKysbl. KpaTHOCTh XUMUYECKON CBS3H.

6. [3aBHCHMOCTb CBOWCTB BELIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYI.
[TP.KoHCTpynpOBaHue MAPOCTEPIKHEBBIX MOJEIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

7. [M3omepus u u3omepsl. [loHaTue o QyHKIIMOHAIBHOM IpymIe.

8.  [Mpunuumnsl knaccudukanuyu OpraHMUYEeCKUX COCTMHEHHH.

9. |MexnyHapoaHas HOMEHKJIATypa M MPHUHIXIBI 00pa30BaHMs Ha3BaHUN OPTaHUYECKUX COCTUHECHUH.

10. [Knaccudukanus 1 0COOCHHOCTH OPTraHUYECKUX PEAKITUH.

11. |[PeakmoHHBIC IEHTPHI.

12. [[lepBoHayaibHBIC TOHATHUS O TUIIAX U MEXAaHU3MAaX OPraHMYECKUX PEaKLn.

13. [lomonuTHYECKUH U TeTEPONUTUYECKUI pa3phiB KOBAJIGCHTHOW XMMHUYECKOM CBSI3U.

14. |CBoOoaHOpaIMKaIbHBIN U MOHHBIN MeXaHU3MbI peakuuu. [lonarue o Hykieoduse u anekTpodue.

YrneBonopoas 45 15. |ANKaHBLDIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIbl METaHA. SP°-THOPHIM3AIIS

opOuTaneit aToOMOB yIJiepo/a.

16. [[omonoruueckuii psg u obmas dopmyna ankaHoB. CUcTeMaThyeckass HOMEHKJIATypa aJKaHOB U
pauKaioB

17. [M3omepus yriepogHoro ckenera. Ousnueckue CBOMCTBA aJIKaHOB.

18. [BakoHoMepHOCTU M3MEHEHUs (PU3MUECKUX CBOUCTB.

19. Xumuueckue CBOWCTBA aJKaHOB:TAJOI€HUPOBAHUE, JEIHIPUPOBAaHHE, TEPMHUUYECKOE pa3lIoKeHHe,
KPEKUHT KaK CIIOCOOBI MOJTYYECHHUsI BKHEHIIINX COCTUHEHUH B OPraHMYECKOM CHHTE3E.

20. [XuMuyeckue CBOICTBa aJKaHOB:TAJIOT€HUPOBAHUE, JETUAPUPOBAHME, TEPMUUYECKOE DPA3JIOKEHHE,
KPEKUHT KaK CIIOCOOBI MOJTYYECHHUsI BKHEHIIINX COCTUHEHUH B OPraHMYECKOM CHHTE3E.

21. | [IP KayecTBeHHOE OompeesieHne yriepo/a, BOJA0poia 1 XJI0pa B OpraHMUeCKUX BEIIeCTBaX.

22. |MexaHU3M peakluu CBOOOJHOPAIUKAIBHOTO 3aMEIIEHUS.

23. [['opeHue akaHOB KaK OJMH U3 OCHOBHBIX MICTOUHUKOB TEIUIAa B IPOMBIIIJIEHHOCTH U OBITY.

24. [[lonyuenue ankaHoB. Peakuus Bropia.

25. |HaxoxneHue B MpUpOJIe U MPUMEHEHHE aJIKaHOB.

26. | HaxoxneHue MOJEKYyIsIpHOW (OPMYIIbI OPraHUYECKOTO BEIIECTBA MO €ro INIOTHOCTH U MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOJISAIINX B €T0 COCTaB, MIIH IO MPOYKTaM CTOPaHHSI.

27. |[Huknoankansl. CTpoeHUE MOJIEKYIT IIMKJIOATKaHOB. O01mas popMyIia IUKI0aIKaHOB.

28. [M3oMepusi MUKJIOAIKAHOB: YIJIEPOJHOTO CKEJeTa, MEKKIACCOBasi, MPOCTPAHCTBEHHAs (yuc-mparc-

HU30MEepHs).




29.

Criendrika CBOMCTB UKIOAIKAHOB C MAJIBIM Pa3MepOM ITUKIIA.

30. |Peakuuu MpUCOCAMHEHUS U PATUKAIBHOTO 3aMEIICHUSI.

31. |AnkeHsbl. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI STHIICHA.

32. [Comomorudeckuii psa v oomas GopMylia aIKEeHOB.

33.  sp°-rubpummsarius opOHTAIeH ATOMOB YIIICPOA. G- U T-CBSI3H.

34. |HomenkiaTtypa ankeHoB. M3omepus ankeHoB. PU3nvecKkrue CBONCTBA aTKEHOB.

35. |Peakuuu 3nEeKTPO(UIBHOTO TNPUCOSAMHEHUS Kak CIocod moiydyeHHs (YHKUIMOHAIBHBIX
IIPOU3BOJIHBIX YTJIEBOJAOPOJIOB.

36. [[IpaBmio MapKOBHUKOBA, €r0 3JIEKTPOHHOE 000CHOBaHME. Peakiny OKUCICHHS U TIOJTMMEPHU3aliH.

37. [[Monu>THIIEH KaK KPYMTHOTOHHAKHBIN MPOTYKT XMMUYECKOTO TIPOU3BO/ICTBA. .

38. [[IpombinuieHHBIE U Ta00pATOPHBIE CIIOCOOBI MOTYYSHHSI aTKEHOB.
IIP. ITosyyenue 3TriIeHa M U3y4YEHUE €r0 CBOWCTB.

39. lpasuno 3auyesa.

[IprMeHeHne alKeHOB

40. [Knaccudukanus aaKaaricHOB

41. |Oco0eHHOCTH 3IEKTPOHHOIO U IPOCTPAHCTBEHHOTO CTPOEHUS CONPSKEHHBIX AJIKaJUCHOB.

42. |O6mas hopmynia ankaaueHoB. HoMEHKIaTypa U M30MepHus alKaHucHOB.

43. [XuMu4eckue CBOWCTBA aJIKaIMCHOB.

44. | Bruan C.B. JleGenena B nmonyyeHue CHHTETUYECKOTO KaydyKa.

45. Bynkanuzauus kaydyka. Pesuna. MHOroo6pasue BUJI0B CUHTETUYECKUX KaydyKOB, UX CBOWCTBA U
IIPUMEHEHHE.

46. [lomydeHue aaKaJaueHOB.

47. [D7eKTpOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI alleTHJIeHA. SP-THOpuan3aIus opouTaieit
aToMoB yriepoja. 'omonoruueckuii psa u obmast Gopmynna aJKMHOB.

48. [M3omepus: yTrIEpOJHOTO CKEJleTa, ITOJIOKEHUS KPaTHOW CBs3M, MeEXKiaccoBas. Duzndeckue
CBOICTBA aJIKUHOB.

49. [XuMudeckne CBOMCTBA aIKWHOB: PEAKIWU MPUCOCIMHEHHUSI KaK CIOCO0 MOJNyYSHHS TOJUMEPOB U
JPYTHX NOJIE3HBIX TPOAYKTOB.

50. |Peaxyuu 3amewgenus. I'opeHue ameTwieHa KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IIIAMEHH IS

CBAPKU U PC3KHU MCTAJIJIOB




51. [[lomyueHue aneTuiaeHa NUPOJIN30M METaHa U KapOUIHBIM MeTooM. [IpuMeHeHne areTuieHa.

52. | IIP. Pemenne sKciepuMEeHTANbHBIX 33124 Ha TIOJTYYCHUE OPraHMUECKUX BEIIECTB.

53. |CoBpeMeHHBIE MPEACTaBICHUS 00 AIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOSHHUH OEH301a.

54. [M3omepus 1 HOMEHKIJIATypa romMoioros 0exsomna. O6mas ¢popmyna apeHoB. Pu3nuecKre CBOMCTBA
OeHzora.

55. [Xumuueckue cBOMCTBa OeH307a.

56. [[lomyuenue Gensoma.

57. |Ocobennocmu xumuueckux ceoticme monyonda. BzaumMHoe BIUSHHE aTOMOB B MOJIEKYJIE TOJIyOJIa.
Opuenmayuonnbie d¢hghexmoi 3amecmumertell.

58. | [IpumeneHne roMosoroB OeH307a.

59. | KonrponbHas padoTta 1 mo Teme «YTiIeBo10pOab

[TpousBoaHbIC 65 60. [Crmptsl. Knaccudukanus, HOMEHKIATypa CIIUPTOB.
yTJI€BOJIOPOIOB

61. [[omomorumueckuii psa u o0miast Gopmysa MpeaeIbHBIX OJJHOATOMHBIX CITUPTOB.

62. [M3omepus. dusnyeckue CBOWCTBA MPEIEIbHBIX OJJHOATOMHBIX CIIUPTOB.

63. [BomopoaHas CBSI3b MEXIy MOJIEKYJaMH U €€ BIMSHHUE Ha (pU3nUYecKre CBOMCTBA CIIUPTOB.

64. [Xumudeckue CBOWCTBA CIIUPTOB.

[TP. CBoiicTBa OAHOATOMHBIX U MHOT'OaTOMHBIX CIUPTOB.

65. [[lomyueHue 3TaHOIIA: PeaKIUsl OPOKEHUS TIFOKO3bI, THAPATAIUS THIICHA.

66. [[IppmeHeHNe METaHOJIA ¥ STAHOJA.

67. |®usnomornveckoe AecTBUE METAHOJA U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

68. | Pacuersl MaccoBOit 10JM (MAacChl) XUMUYECKOTO COCTMHEHUS B CMECH.

69. [DTUIEHIIMKOND U TIMIEPUH KaK IPEACTaBUTEINH MPEIETbHBIX MHOTOATOMHBIX CITUPTOB.

70. |[KauecTBeHHas peakiusi Ha MHOTOATOMHBIE CHHUPTHI M €€ MPHUMEHEHHe Il pPacIO3HAaBaHUS
[JIMIEPUHA B COCTaBE KOCMETHUECKUX CPEJICTB.

71. [[IpaxkTHueckoe MpUMEHEHUE STUICHIJIMKOIIS U TIUIepUHa.

72. |®enon. Crpoenme Monekynsl (eHonma. B3amMmHOe BIUSHHE aTOMOB B MOJIEKyse (heHoma.
duznyeckune cBorcTBa GeHoma.

73. [Xumudeckue CBOMCTBA (peakMy ¢ HATPUEM, THAPOKCUIOM HaTpus, OpomoM). [Tomydenue deroa.

74. [Ipumenenue ¢deHomna.




75. |Anpnerunbl u keToHbl. Knaccudukarus aibIeruioB 1 KETOHOB.

76. |CTpoeHue IpeeIbHBIX albICTH/IOB.

77. [DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOECHUE KapOOHMIIBHOM IPYIIIBI

78. [[omomoruueckuii psjn, oOmas (opmyia, HOMEHKIATypa M HM30MEpHUsl MPEACIbHBIX AlIbJCTHUIOB.
dusnueckue cBoicTBa NpeAeIbHbIX aJlbJIEIUIOB.

79. [XuMuueckue CBONCTBA MPEACIbHBIX allbJACTHIIOB.

[TP. XuMuuyeckue cCBOMCTBA aJIbIETUIOB.

80. [Momyuenue mpeaeNbHBIX albaAeTHA0B. [[puMeHeHre popManbIeruia u aneraabaeruia.

81. |Ctpoenue monekyibl anieToHa. OCOOEHHOCTH PeaKIMK OKHCIICHHUs alleToHa. [[pumMeHenune aneroHa.

82. [KapOonoBwie kucnoTel. Kiaccudukamus W HOMEHKJIATypa KapOOHOBBIX KuCIOT. CTpoeHue
IpeJeNIbHBIX 0JIHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

83. [DmexTpoHHOE W TPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW Tpymibl. ['oMonoruueckuil psag u
o0mas ¢opmysa MpeesIbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

84. [Xumuueckue CBONCTBA MPEAECIIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

[TP. [TonyyeHne yKCyCHOM KHUCIOTHI M U3YYEHHE €€ CBOWCTB

85. [XuMmuueckue CBONCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIOT

86. |Peaknus 3TepuduKaIuu U €e 00paTUMOCTb.
ITP.CunTte3s cnoxkHoro sdupa.

87. |BnusiHUe 3aMecTHTENEH B YIIIEBOIOPOIHOM PAJUKale Ha CHITy KapOOHOBBIX KHCIIOT.

88. [BoIcimiue npenenbHbIe U HeMpeaeabHble KapOOHOBbIE KUCIOTHI. [IpuMeHenne kKapOOHOBBIX KHUCIIOT.

89. | Baxneiimme npeacTaBuTeNn KapOOHOBBIX KUCIIOT: MypaBbHHas, YKCyCcHasi U OeH3oiHas. Briciine
npeJeNbHbIe  HenpeenbHble KapOOHOBBIE KHCIOTHI [IpruMeHeHne KapOOHOBBIX KHCIIOT.

90. | Onmuueckas usomepus. Acummempuieckuii amom y2nepooa.

91. |Cnoxuble 3upsl U xupbl. CTpoeHHE U HOMEHKIJIATypa CI0XKHBIX A(PUPOB.

92. MexxiaccoBas u30MepHs ¢ KapOOHOBBIMU KUCIOTaMU. CIOCOOBI OTYYEHUs CIIOKHBIX 3(DUPOB

93. | PactutenbHBlE W JKUBOTHBIE >KHUPBI, WX cocTaB. DU3NYECKHE CBOICTBAa >KUPOB. XHUMHUYECKHE
CBOWCTBA JKUPOB: THJPUPOBAHHE, OKHCIICHHE.

94. DKupsl Kak ClI0’KHBIE 2(QHPBI TTUIEPHUHA U BBICIIUX KapOOHOBBIX KUCIOT. [IpruMeHeHne xupos.

95. |MBII4 Kak coM BBICHIMX KapOOHOBBIX KMCIOT. MooIie CBOCTBA MbLIA.

[1P. I'mnaponus sxupos. M3rotosnenune Mpuia pyqyHoi paboThl




96.

[TpumMeHeHHe CII0KHBIX 3()HUPOB B MHUILEBON U MapProMepHON MPOMBIIIIIICHHOCTH

97.

KontponbHast padora Ne2 o teme «Cruptsl. Anbaeruabl. KapOoHOBBIE KUCIOTHI

98.

YrrneBoabl. Knaccudukanus yrieBogoB. Dus3nueckue CBOWCTBA M HAXOXKJICHUE YIJICBOIOB B
pHUpoJIE.

99.

['r0K03a Kak alibAETUI0CIUPT. XUMUYECKUE CBOKMCTBA TJIFOKO3BI.

100.

[Tosnyuenue rmoko3sl. Ppykmosa Kax uzomep 2noko3vl. Pubosa u oezoxcupubosa.

101.

Baxneiiiue qucaxapuibl (caxaposa, 1aKkmosd, Maibmo3a), UX CTPOCHUE U CBOWCTBA.

102.

FI/I,Z[pOJII/IB Caxapo3kl, JIaKnto3vl, MAjibNno3sl.

103.

KanMaJI 1 IECJIK0JI03a KaK OHOJIOTHYECKHUE IMOJIMMCPHI.

104.

XUMHUYECKUE CBOMCTBA Kpaxmayia U UEUTHOII03bI.
[TP.I'unponu3 yrieBonos.

105.

[Ipumenenue u Ouosoruyeckas posib yriaeBojaoB. OKHUCIEHHE YIJIEBOJAOB — HCTOYHUK SHEPruu
KUBBIX OpraHu3MoB. [ToHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha IPUMEpE alleTaTHOTO BOJIOKHA.

106.

N nenTrudukanus opraHMuecknux coequHeHui. ['eHeTndeckas CBsI3b MKy KjacCaMu OpraHUYeCKUX
COEeIMHEHUI.

107.

[TousiTe 006 UCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO BOJIOKHA.

108.

I/II[eHTI/I(l)I/IKaIII/ISI OpI‘aHI/I‘ICCKI/IX COCIII/IHCHI/II;'I. FGHGTI/ILIGCKEUI CBs3b MC)KI[y KJIacCaMiu OpFaHI/I‘IeCKI/IX
COEeIMHEHUI.

109.

Amunbl. Knaccugukanus amuHoB. @u3nyeckue cBOWCTBa aMUHOB.

110.

CtpoeHue aHWIMHA. XUMHYECKUE CBOMCTBA aHUJIMHA.

111.

HOJ’Iy‘-ICHI/IG U MPUMCHCHUEC aMHUHOB. Peakmus Sununa. Cunmesvl Ha OCHO8E AHUTIUHA.

112.

AMHUHOKHUCITOTHI 1 Oenku. CocTaB 1 HOMEHKIIATypa.

113.

CTpoeHre aMUHOKHCIIOT. ['OMOIOrnyecKuil psJi NpeaesIbHbIX aMUHOKHUCIIOT.

114.

H30Mepu;z I’lpe()e]leblx amMuroKucjiom.

115.

[TP. Pemenne skcriepuMEHTaIbHbBIX 33/1a4 Ha PAClIO3HABAHUE OPTAaHMYECKHUX BEIIECTB.

116.

T[lenTugHas cBsI3b. bruosornyeckoe 3HaYEHUE A-aMUHOKHUCIIOT.

117.

CocTaB u cTpoeHue 6enkoB. buonornyeckue GyHKIUN OEIKOB.

118.

X MHYECKHE CBOMCTBA OEIIKOB.
I[TP. UccnenoBanue CBOICTB OEJIKOB.

119.

Asomcodepofcau;ue cemepoyurkiudecKkue coeOuHeHUsl.




120.

[Tuppon u nupuOUuH: 1eKMpPOHHOEe CIMPOEHUe, APOMAMUYECKUll XapaKkmep, paziudue 6 nposasieHul
OCHOBHBIX CBOUCMS.

121.

HyKJZBMHOGble Kucjiomsl.: cocmae u cmpoerue.

122.

Cmpoenue nyknieomuoos. Cocmas nykneunoguoix kuciom ({HK, PHK).

123.

Pojib HYKJIEUHOBbIX Kucjiom 6 IHCUBHEOESMENbHOCU Op2caAHU3IMOE.

124.

Konmponvras paboma Ne3 no meme « Yaneeoowvi. Azomcoodepocaujue opeaHuieckue cOeOUHeHUsL)

BricokomounekynsipHbie
COEJIMHEHMS

12

125.

Knaccuukanus BBICOKOMOJIEKYISIPHBIX COSAMHEHUH.

126.

(OCHOBHBIE MOHATHSI BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
cTeneHb nonmuMepusanuu. Knaccudukanys nonumepon

127.

Knaccudukanus monmumepoB. OCHOBHBIE CLIOCOOBI MOTyYSHHS BEICOKOMOJICKYIISIPHBIX COCTUHEHUH.

128.

3aBUCUMOCTb CBOMCTB IOJIMMEPOB OT CTPOCHUSI MOJIEKYJI.

129.

TepMOIIaCTUYHBIE U TEPMOPEAKTUBHBIE OJIUMEPBI

130.

Hpoeodﬂu;ue opeanu4decKue nojaumepbol. Komnoszummnwie mamepudaiiobl

131.

Knaccudukanus BosiokoH. CHHTETUYECKHE BOJIOKHA.
[IP. Paco3HaBaHue miiacTMacc U BOJIOKOH.

132.

[TonuaupHbIe U MOIMAMUIHBIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA.
[TpakTH4ecKoe NCII0Ib30BAaHUE BOJOKOH.

133.

Cunmemuueckue niaenku. Hoevie mexnonocuu oanvhetiuezo COBEPULEHCMBOBAHUA NOJIUMEPHbLX
mamepuanos.

134.

Pacuersl MaccoBoil WM 00BEMHOMU A0JIM  BbIXOJa TMPOAYKTA PpEaKOUuHu OT TEOPECTHICCKU
BO3MOJXHOTI'O.

135.

[ loemopenue.

136.

[ loemopenue.

TEMATHYECKOE INTAHUPOBAHME 11 knacc




C YKa3aHHMEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHUE KaXKJ10# TeMBl.

Pa3nen KonnuectBo Tema ypoka
4acoB
TeopeTnueckre OCHOBBI 54 1. | Crpoenue BemectBa. CoBpeMeHHasi MOJIENIb CTPOEHUS aTOMA.
XUMHAH

2. | OcoOeHHOCTH  CTpPOEHUS  HHEPreTHUECKUX  ypOBHEM  aroMoB  d-3JIE€MEHTOB.
DJeKTpoHHasl KOH(UTYypalus aToma

3. | OcHoBHOE 1 BO30YK/IEHHBIE COCTOSTHUSI aTOMOB. BaJleHTHBIE JIEKTPOHBI.

4. | Ilepuognueckas cuctema xuMudeckux anementoB J.M. Meneneena.

5. | ®usuueckuit cmpic [lepuoanueckoro 3akona [I.M1. Menneneena.

6. | [lpuuuHbI ¥ 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U X COCTUHEHUH 10
nepuojam U rpynmnam

7. | DaexTpoHHas NpUPOJa XUMUYECKON CBSA3H. DIIEKTPOOTPUILIATEIHHOCTb.

8. | KoBaneHTHAas CBsI3b, €€ PA3HOBHIHOCTH U MEXaHU3MBI 00pa3oBaHus (0OMEHHBIN U
JIOHOPHO-aKIENTOPHBIH).

9. | Nonnas cBsi3b. MeTtaiueckas cBsi3b. BogopoaHas cBsizb. MeswcmoneKkynsapHvle
83aUMO0elCmBUsl.

10. | 3asucumocmo ghuzuueckux ceolicms geujecmsa om muna KPUCMAIIULeCKoU peuemKil.

11.| ITpuyrHBI MHOTOOOpa3usl BEIIECTB.

12.| Kpucrannnueckue 1 amopgHble BenecTBa. THUIbI KpUCTAJUIMYECKUX PEIIETOK

13.| CoBpeMeHHBIE MPEICTABICHHUS O CTPOSHUH TBEP/IBIX, KUIKHX U ra3000pa3HbIX
BeIIeCTB. Kuokue Kpucmaniol.

14. | XumMuueckue peakiiu.

15.| 'oMOreHHbIe U reTepOreHHbIe PeaKIUU

16. | CKOpOCTh peakiyu, ee 3aBUCUMOCTh OT Pa3IMYHbIX (DaKTOPOB

17.| I1IP. MHccnenoBaHue BIMSAHUS pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOMH
peaxIuu.

18. | DHeprust akTUBAIMH.

19. | Karanuzatops! u kataiau3. Posb kaTanmu3aTopoB B IPUPO/IE U IPOMBIIIUIEHHOM
IIPOU3BO/ICTBE.

20. | Ilousmue 06 snmanonuu u sumponuu. Snepeus I uboca.

21.| 3axou ['ecca ¥ ciencTBus U3 HETO.




22.

TepMOXUMHUYECKUE YPAaBHEHUSL.

23.| Pacuets! TeruioBoro s pexra peakum.

24.| OOpaTUMOCTh peakIuii. XUMHUYECKOE paBHOBECHE.

25. | CMenieHre XUMUYECKOTO PABHOBECHS TIOJT AICHCTBHEM Pa3IMUHBIX (DaKTOPOB.
Ponb cMelnienrst paBHOBECHS B TEXHOJIOTHYECKUX MTpoLieccax

26. | luctiepcuble cucteMbl. KouiouodHwvle cucmemsi. ICTUHHBIC PAaCTBOPEI.

27.| PacTBopeHne Kak (hU3MKO-XUMHUYECKUH MPOLIECC

28.| Tump pacmeopa u mumposanue.

29.| CocoObl BBIpaKEHHsI KOHIEHTpAIlMM PACTBOPOB: MaccoBasi JIOJsi PAaCTBOPEHHOTO
BEIIECTBA, MOJISIPHASL U MOJISLIbHASL KOHYEHMPAYULL.

30. | Tump pacmeopa u mumposanue.

31.| Pacuersl Macchl (0ObeMa, KOJTHMYECTBA BEIIECTBA) MPOJIYKTa PEAKIUHU, €CIU OJHO M3
BEILIECTB JIaHO B BHUJE PACTBOpa C OMNPEACICHHONM MAaCCOBOM J0JIEM PAaCTBOPEHHOIO
BEIIIECTBA.

32.| Peakuuu B pacTBOpax 3JIEKTPOIUTOB.

33.| Peakuuu B pacTBOpax 3JIEKTPOIUTOB.

34.| KayecTBeHHbIE peaklliy HA HOHBI B PaCTBOPE.

35. | KnuciaoTHO-0CHOBHBIE B3aUMOJICHCTBUS B PACTBOPAX.

36.| AM(pOTEpHOCTD.

37.| Honnoe npoussedenie 600vl.

38. | Booopoouwiii noxazamenwv (pH) pacmeopa.

39. | 'maponus coneil. 3HaueHue TUAPOIH3a B OMOIOTUYECKUX OOMEHHBIX MPOIIeccax.

40. | [TpuMeHEeHHEe THIPOIN3a B TPOMBINIIIICHHOCTH.

41.| OKHCTUTENbHO-BOCCTAHOBUTENbHBIE PpEAaKIUU B MPHUPOJAE, MPOU3BOJICTBEHHBIX
nporieccax 1 )KU3HEACSTETbHOCTH OPTaHU3MOB.

42.| OxucnumenbHO-80CCMAHO0BUMENbHYILL NOmeHyua cpeosl. uacpamma I1ypos.

43.| [ToBemeHre BEMIECTB B CpeIax C pa3HBIM 3HaueHHeM pH.

44.| MeTobI DIIEKTPOHHOTO M 91eKMPOHHO-UOHHO20 DallaHca.

45. | MeTo/1bl 3JIEKTPOHHOTO U 91eKMPOHHO-UOHHO20 DallaHca.




46.| NanpBaHWYeckuil  dJeMEeHT. XWMHUYECKHE WCTOYHHKU ToKa. Cmanoapmuulil
6000POOHDIU INEKMPOO.

47.| Cmanoapmuwiil 31eKMpOOHbII NOMEHYUAT CUCTEMBI.

48.| Ps0 cmanoapmHuix 31eKMpOOHbIX NOMEHYUALO08.

49. HanpaeﬂeHue OKuCJzumerbHO-eoccmaHoeumerbezxpeakt;uﬁ.

50. | DnekTponn3 pacTBOPOB U PACILIABOB COJICH.

ol.| [IpakTueckoe  MPUMEHEHHE  DJIEKTPOJM3a  JUIsl  TOJYYEHHsS  IICJIOUHBIX,
LIEJIOYHO3EMEIIBHBIX METAJIJIOB U aJIFOMUHUSL.

52.| Koppo3usi MeTaJioB: BUABI KOPPO3UH.

53. | CriocoObl 3a1UThl METAIIJIOB OT KOPPO3HH.

54. | KontposbHas padota Nel mo teme «TeopeTHnaeckrue OCHOBBI XHMHH))

OcCHOBBI HEOPraHNYeCKOM 55. | Obmas xapakTepucTuka 3J1eMeHToB |Arpymi.
XUMHH

56. | OKCUIBI U IEPOKCUIBI HATPUS U KAJTHS.

57.| Pacrio3HaBaHne KaTHOHOB HaTpHA U KaJIns. Comu HaTpu:A, KaJliAa, KaJdbIUsA U MarHus,
HX 3HAYCHHUEC B IIPUPOAC U )KU3HH YCJIOBCKA.

58. | Obmas xapakrepuctuka nemenToB ||A-rpymm.

59.| OKcHIBI U THAPOKCH/IBL.

60. | Conu KaJIblIUs 1 MAaruus, uX 3Ha49CHUEC B ITPUPOJAC U ’KM3HU YCIIOBCKA.

61. | JKecmrxocmwv 600vl u cnocoOvl ee ycmpaneHus.

62.| O6mas xapakrepuctuka snemenToB |IA-rpymm.

63.| AMbOTEpHOCTD.

64.| Komnnexchvie coeOureHust antioMuHus.

65. | Anromocunuxamet.

66. | Metayuel IB-VIIB-rpynn (Menp, IUHK, XpOM, MapraHen).

67.| OcoOEHHOCTH CTPOCHHS AaTOMOB.

68. | O6mue pusndeckne u XuMuIeckne cBoiictra. [loryueHne n npuMeHeHue.

69. OKCI/I,I[BI U TUAPOKCUIBI 3TUX MCTAJUIOB, 3aBUCUMOCTD UX CBOMCTB OT CTEIICHU
OKHCJICHHUA JJICMCHTA.

70. | Baxxkueimue coyu.

71.| Komnnexcuvie coeQunenus xpoma.




72.

OKHCIUTENBHBIE CBOMCTBA COJIEH XpOMa M MApPTaHIa B BHICIIEH CTENIEHH OKUCIIEHHUS.

73.| ITP.Pemenue s3xcriepuMeHTaIBHBIX 33J1a4 110 TeMe «MeTauib.

74.| OOmas XxapakTepUCTHKA MIeMEeHTOB |V A-rpynibl.

75. | CBolicTBa, IOJy4eHHE U IPUMEHEHUE YIS

76. | CuHTe3-Ta3 Kak OCHOBA COBPEMEHHOM MPOMBIIIIEHHOCTU. AKTUBUPOBAHHBIN YTOJIb
KakK aZiICOpOEHT.

77.| Hanocmpykmypul. nekmponHoe cmpoenue MoJeKyivl yeapro2o 2asa. Ilonyyenue u
npUMeHeHUe Y2apHo2o 2a3d.

78. | buonornueckoe neiicTBue yrapHoro raza. Kapouipl kanblus, allOMUHUS U Kelle3a.

79. | KapboHnaTsl u ruapokapooHaTsl. Kpy2ogopom yenepoda 6 JHcugoul U HelcUusol
npupooe.

80. | KauectBeHHas peakiys Ha KapOOHAT-HOH

81.| Pacuersl Macchl (0ObeMa, KOJTMYECTBA BEIICCTBA) IPOAYKTOB PEAKIIMH, €CIIH OJTHO W3
BEIIIECTB JIJAHO B U30BITKE (MMEET IPUMECH ).

82. | ®usnyeckne U XUMHUYECKHE CBOMCTBA KPEMHUSI.

83.| CunaHbl ¥ CUITUALUBL.

84.| Okcup xkpemuus (IV).

85. | KpemHuEBbIE KUCTOTHI U UX COJIH.

86. | CumkaTHBIE MUHEPAJIBl — OCHOBA 3€MHOW KOPHI.

87.| IIP.KayecTBeHHBIE peaKIIMi Ha HEOPTAaHUYECKHE BEIIECTBA M HOHEI.

88.| O61mas XxapakTepuCcTUKa 3JIEMEHTOB VA -TpYIIIBL.

89. | Hutpunel. KauecTBeHHAs peakiius Ha HOH aMMOHHUSL.

90. | A3oTHast KUCIIOTa KaK OKUCIIUTENb

91.| Hutpatsl, ux ¢pu3nvecKkrne u XUMHYECKHE CBOMCTBA, IPIMEHEHHE.

92.| CaoiicTBa, nosy4yeHue u npumenenue pocdopa. ochus.

93.| ®ochopubie u nonudochopHbIe KUCTOTHI.

94. | buosornueckas posb pochartos.

95. | [IP.MnenTudukaiys HEOPraHH4eCKUX BEIIECTB U HOHOB.

96. | O6mas xapakTeprcTuka 3JeMeHToB V IA-rpynmsl.

97.| OcoOble cBOWCTBA KOHLIEHTPUPOBAHHOMN CEPHOI KHCIIOTHI.

98. | KauecTBeHHBIC peakninu Ha CyIbQHII-, CYTbOUT-, ¥ CYTb(haT-HOHBI.

99. | TTP.PenreHne sKCIIepMMEHTATBHBIX 3a/1a4 110 TeMe «HemeTamisy.




100

O6mas xapakrepuctika 31eMeHToB VIIA-rpynnsl. OcobeHHOCTH XUMEH (TOpAa.

101

raJ'IOl"eHOBOI[OpOI[bI M UX IIOJTYYCHHUC.

102

raJ'IOFeHOBOI[OpOI[HBIe KHCJIOTBI U UX COJIH.

103

KaudecTBeHHEIC PCaKu Ha raJIorCHU/I-UOHBI.

104

Kucnopoacoaeprxaniye coeTMHSHUsI XJI0pa.

105

IIprMeHeHre rajJoreHoB U X BAKHEUIINX COCITMHEHUN.

106

brazopoonwvie eazvi. [Ipumenenue 61a2o0pooHbIX 2a308.

107| PacueTsl 00bEMHBIX OTHONICHUH Ta30B MPH XUMHUYECKHX PEAKIUAX.

108 3akoHOMEpPHOCTH B HM3MEHEHHMH CBOICTB MPOCTBIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIUX OKCHJIOB U THJPOKCHJIOB.

109 M penTuduxanmsi HEOPraHUIECKUX BEHIECTB U HOHOB.

110 ITP.Pemennie sKcrepUMEHTAIbHBIX 3a7ady Mo TeMe «l'eHeTndeckas CBSI3b MEXIY
KJIACCaMU HEOPraHWYECKUX COEIUHEHUI

111 PacueTsl MaccoBOW WM 0OBbEMHOMN J0JIM BbIXO/1a IPOAYKTA PEAKIMH OT TEOPETHUECKU
BO3MOKHOTO.

112 KontponbHas pabora Ne2 no teme «Metaisl. Hemeramib

XuMus M KU3Hb 24 113 Hay4nble MeTObI IO3HAHUS B XUMHH. McTOuHMKN XuMIUecKoi nHpopmanuu. [Tornck

uHOpMaLMKU 110 Ha3BaHUSAM, UJIEHTU(UKAaTOpaM, CTPYKTYPHBIM (hopMyiiam.

114 XumMuueckuil aHalIu3, CHHTE3, MOJICTUPOBAHNE XUMUUYECKHUX MPOIIECCOB U SBICHHUI
KaK METOJbl HAYYHOTI'O TO3HAHUS

115 Mamemamuueckoe modenupoganue npocCmpancmeeHHO20 CMpOeHUs MONEKY L

opaanuueckux eeujecms. CogpemenHvle QuU3UKO-XuMuuecKue Memoosl YCmaHoB1eHUs
cocmaesa u CmpyKmypbul 6eujecme.

116

XuMmus u 3n0poBbe. JlekapcTBa, hepMeHTHI, BATAMUHBI, TOPMOHBI, MUHEpPAJIbHbIE
BOJIBI.

117

[TpoGnemsl, cBsI3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MpenaparoB. BpenHbie
IPUBBIUKU U (PAKTOPBI, pa3pylaroliye 370pOBbe

118

Pannonansuoe nmutadue. [Iumesrie 1o0aBku. OCHOBBI MUIIEBOH XUMHUH.

119

Xumus B MeaunuHe. Pa3paboTka gexapcTB. XUMHUYECKHUE CEHCOPHI

120

XuMUs B TOBCETHEBHOM KU3HU. MOOIIKME W YUCTAIIUE CPEACTBA. PeneieHTsl,
MHCEKTHUIIUIBIL.

121

Cpe;wTBa JIMYHOM TUTHEHBl U KOCMETHKHU. HpaBI/IJ'Ia Oe3oImacHoi pa6OTBI C CIAKHUMHU,
TOPHOYMMH Y TOKCHYHBIMH BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMHH.




122

XUMUS ¥ CeNbCKOE X0351icTBO. MUHEepasbHbIe U OpraHnueckue yaoopenus. Cpeacraa
3aIUTBl PACTCHUMN.

123 Xumus B mpombiiieHHOCTH. OOIMe MpeacTaBiIeHus] O MPOMBIIUICHHBIX CIOCO0ax
HOJY4YeHNUsT XMMHYECKHUX BEUIeCTB (Ha MpuUMepe MPOU3BOJCTBA aMMMAKA, CEPHOM
KHUCJIOTHI).

124 TIpompltenHas opranndeckas Xumusi. CrIpbe JUIsl OpraHHYECKOW MPOMBIIUICHHOCTH.
ITpobaema 0TX0JJ0B M MOOOYHBIX MPOJYKTOB

125 Yepnas u uBerHast Metasuryprusi. CTEKJIO M CHIIMKATHAS POMBIIUIEHHOCTb.

126/ Xumuss u osHepretuka. IIpupogHble HCTOYHMKHM yrieBoAopoaoB. Ilpupoansiii u
HOMYTHBIA HEPTSIHOHN ra3pl, UX COCTaB M UCIOJIb30BAHUE.

127| CocraB Hedu u ee nepepadborka. Hedrenpoaykrsl

128 Xumus B CTpOHUTENHCTBE.

129 ILlement. beron. [lon6op onTHUMaNbHBIX CTPOUTENBHBIX MAaT€pPUaIOB B MPAKTUYECKOH
JeSITETIHbHOCTH YeJIOBEKa

130 Xumust u 2Koyorus. XHWMHUYECKOE 3arps3HCHHE OKPYKAWIMEH Cpeasl U €ro
HOCJECTBHSL.

131] Oxpana runpocdepbl, MOYBBL, aTMocdepsl, GIOPHI U (GayHbl OT XHUMHUYECKOTO
3arpsi3HEHUsL.

132 3ammra mpoekra.

133 3ammra npoekra.

134 TlosTopenwue.

135 TloBTopenue.

136, IToBTOpeHwUe.




