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HJIaHI/IpyeMbIe PeE3YyJIAbTATBI 0OCBOCHHUSA y‘lﬁﬁHOFO MpeamMeTa « XuMus»
Ili1anupyemble JJHYHOCTHBIE pe3yabTaTrhl ocBoeHus OOIT
JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00ydaloIuxcs K cede, K CBOeMYy 3/10POBbIO, K O3HAHUIO ce0s:

— OpUeHTalMs 00yJaroIUXCsl Ha TIOCTUKEHHE JINYHOTO CYACThsl, pealln3alliI0 IO3UTUBHBIX KU3HEHHBIX NEPCIEKTUB, MHULIMATUBHOCTb, KPEATUBHOCTD,
TOTOBHOCTb U CIIOCOOHOCTH K JMYHOCTHOMY CaMOOIIPE/IEIIEHUI0, CIIOCOOHOCTh CTAaBUTh LIEJIN U CTPOUTD KU3HEHHBIE TUIAHBI;

— FOTOBHOCTH U CIIOCOOHOCTH 00€CneunTh cede U CBOMM OJM3KUM JOCTOHHYIO )KU3HB B IIPOIIECCE CAMOCTOSTEILHON, TBOPYECKON M OTBETCTBEHHOM
JESITENIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUIMXCS K OTCTaWBAaHUIO JJMYHOT'O JOCTOMHCTBA, COOCTBEHHOI'O MHEHHS, TOTOBHOCTh M CHOCOOHOCTH BBIpAaOaTHIBATH
COOCTBEHHYIO IO3MLHMIO 10 OTHOLIEHUIO K OOLIECTBEHHO-IIOJUTUYECKUM COOBITHSIM IPOIIOr0 U HACTOALIEr0 Ha OCHOBE OCO3HAHMSI U OCMBICIICHHSI UCTOPHUH,
JYXOBHBIX LICHHOCTEN U JOCTHKEHUM HaIllEeH CTPAHBIL;

— FOTOBHOCTb U CLIOCOOHOCTh 00YYaIOUIMXCS K CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUHU C 00IIEUEIOBEYECKMMU IECHHOCTSIMU U HJiealaMU
IpakJJaHCKOI0 00I1eCTBa, MOTPEOHOCTh B (PU3MUECKOM CaMOCOBEPILIEHCTBOBAHUH, 3aHATHUSIX CIIOPTUBHO-03/J0POBUTEIILHON 1€ATEIBHOCTBIO;

— NPUHATHE U pean3alys HeHHOCTEeH 3J0pOBOro U 6e3011acHOro 00pasa )K1U3HU, OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIICHHE K COOCTBEHHOMY
(bu3n4YecKoMy M ICUXOJIOTHYECKOMY 3/I0POBBIO;

— HEIpPUATHE BPEAHbIX IPUBbIUEK: KYPEHMUSI, YIIOTPEOIEHHS aJIKOTOJIsl, HAPKOTHUKOB.

JInuHoCTHBIE pe3ybTaThl B c(hepe oTHOMEHHI o0yyarmuxcs K Pocenu kak k Poanne (OredecTBy):

— poccuiickasi HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MIEHTUYHOCTU B NOJUKYJIBTYPHOM COLMYME, YYBCTBO IIPUYACTHOCTU K UCTOPUKO-
KyJIbTYPHOH OOIIIHOCTH pOCCUICKOr0 HapoJa u cyab0e Poccun, naTpuoTusm, roTOBHOCTD K ClTy’KeHUI0 OTE4ecTBY, €ro 3alluTe;

— YBa)XKEHHME K CBOEMY HAPOAY, YyBCTBO OTBETCTBEHHOCTH Iiepe]l PoauHON, TOpAOCTH 3a CBOM Kpaii, cBOXO PonnHy, mponuioe u HacTosIee
MHOTOHAI[MOHAILHOTO Hapoa Poccun, yBakeHHe K TOCYJapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

— (popMUpPOBaHUE YBAKEHUS K PYCCKOMY S3BbIKY KaK rocyapCTBEHHOMY s13bIKy Poccuiickoit denepanyu, BISIOMIEMYCS OCHOBOM pOCCUICKOM
UJCHTUYHOCTHU U TJIaBHBIM ()aKTOPOM HAI[MOHAJIBHOI'O CAaMOOIPEIEICHHUS;

— BOCHUTaHHE YBa)XXEHUS K KYJIbTYype, S3bIKaM, TpaJuLKsaM U o0bluasiM Hapoa0B, IpoxkuBaroux B Poccuiickoit @enepariuu.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOMIEHHIT 00y4alOIHUXCS K 3aKOHY, FOCYAapPCTBY H K IPaKIAHCKOMY 00ILIeCTBY:

— IPakJaHCTBEHHOCTh, TPaXkJaHCKasl MO3UIUS aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOro 00111eCTBa, 0CO3HAIOLIET0 CBOU KOHCTUTYIIMOHHBIE ITpaBa U
0053aHHOCTH, YBa)KaIOLIEro 3aKOH U MPAaBONOPSI0K, OCO3HAHHO MPUHUMAIOIIETO TPAJAULIMOHHBIE HAIMOHAIbHBIE U OOIIEYEeIOBEUECKUE TYMAHUCTHUECKUE U
J€MOKpPAaTUYECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLIIECTBEHHOMN KU3HU;

— NIpU3HAHME HEOTUYKJAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4eOBEKa, KOTOpbIE MPHUHAJIEKAT KaXIAOMY OT POXKJIEHHS, TOTOBHOCTh K OCYIIECTBIEHHUIO
cOoOCTBEHHBIX TIpaB M cB00OO 0€3 HapyIIeHHsS MpaB U CBOOOJ IPYTUX JIUIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC TIpaBa U CBOOOIBI YEIOBEKA M TpakJIaHUHA
COIJIaCHO OOUIETIPU3HAHHBIM MPHUHIMIIAM U HOPMaM MEXIYHApOJHOro IpaBa M B cooTBeTcTBUHM ¢ KoHctutyuumeil Poccuiickoit ®denepaunu, npaBoBas H
MIOJINTUYECKAsi TPAMOTHOCTb;

— MUPOBO33pEHHIE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha JTUAJIOTE KYJIbTYp, a TAKKe
pa3anuHbIX (JOpM OOIIECTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJMUKYITYPHOM MUDE;

— UHTEpUOpU3aLINS IEHHOCTEH 1eMOKPATHH U COLIMATIbHON COIMIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PEr'yJIHMPOBAaHUIO OTHOIIEHUHN B TPYIINE WIH
COLIMAJIBHOW OpraHH3aluu;

— FOTOBHOCTh O0YyYaroIMXcs K KOHCTPYKTUBHOMY YYacTHIO B IPUHSTUU PELIEHUH, 3aTpar uBaloLIMX WX MpaBa U UHTEPECHI, B TOM YHCJIE B PA3IMUHbIX
(bopMax 00I1IeCTBEHHOM caMOOpraHu3aliy, CaMOYIpaBiIeHus, 00IIECTBEHHO 3HAUUMOM J1eATeIbHOCTH;



— MPUBEPKEHHOCTD UM HHTEPHALMOHAIN3MA, APYKObI, PaBEeHCTBA, B3aMMOIIOMOIIM HAPOJA0B; BOCIIUTAHHE YBAKUTEILHOTO OTHOLICHUS K
HAIIMOHAJILHOMY JJOCTOWHCTBY JIIOJICH, UX YyBCTBAM, PETUTHO3HBIM YOCIKICHUSAM;

— FOTOBHOCTH OOYYaIOIIMXCS IIPOTUBOCTOSITh UACOJIOTUH SKCTPEMHU3Ma, HAMOHAIN3MA, KCeHO(OONH; KOPPYILIUHU; TUCKPUMHUHAIIMH MO0 COLUATBHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U APYTUM HEraTUBHBIM COLMAIIBHBIM SIBJICHUSM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIEHHIT 00YUYAIOLIUXCHA ¢ OKPY/KAIOLIIUMH JIOABMU:

— HPaBCTBEHHOE CO3HAHME U IOBEJECHHE Ha OCHOBE YCBOECHHUs OOIIEUEIOBEUECKUX LIEHHOCTEH, TOJIEPAaHTHOTO CO3HAHMS U NOBEJECHUS B NOJIUKYIbTYPHOM
MHUpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIOABMH, TOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAXOAUTh OOIIUE LENU U COTPYIHHYATh Ui UX
JOCTHKEHUS;

— NPUHITHE TYMaHUCTUYECKHX LIEHHOCTEH, 0CO3HAaHHOE, YBAXKUTEIIBHOE U 100pOXKeIaTeIbHOE OTHOLIEHUE K APYIrOMY YeJIOBEKY, €r0 MHEHHMIO,
MHUPOBO33PEHUIO;

— CIIOCOOHOCTb K COIEPEXHMBAHHUIO U (POPMUPOBAHHE MO3UTHBHOIO OTHOLIEHMS K JIIOJAM, B TOM YHUCIE K JIUMIAM C OTPaHMYEHHBIMH BO3MO>KHOCTSAMH
3I0POBbSI M MHBAIHJIAM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (PU3MUECKOMY M TICHXOJOTHYECKOMY 3I0POBBIO IPYTUX JIIOJCH, YMEHUE
OKa3bIBaTh MEPBYIO OMOIIIb;

— (opMupoBaHHE BBIPAKEHHOW B MOBEJCHHM HPABCTBEHHOW TMO3WIMH, B TOM YHCJIE CIIOCOOHOCTH K CO3HATEIILHOMY BBIOOpY a00pa, HPaBCTBEHHOTO
CO3HAHUS U TOBEJCHUS HA OCHOBE YCBOCHMs OOIIEYEIIOBEYECKUX ILEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YECTH, J0JITA, CIPABEIIMBOCTH, MHJIOCEPAUS U
IpyKeToous);

— pa3BUTHE KOMIETEHIUI COTPYJHUYECTBA CO CBEPCTHUKAMM, JETbMHU MJIAJILIETO BO3pAcTa, B3pOCIbIMU B 00pa30BaTeIbHOM, 0OLIECTBEHHO MOJIE3HOM,
y4eOHO-HCCIIe0BATENLCKOM, TPOSKTHON U JPYrUX BUAAX JIEATEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4yalouXcs K OKPYKalolleMy MUPY, ’KMBOH NPUPoO/e, Xy10:KeCTBEHHOH KYJIbType:

— MHPOBO33pEHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAUUMOCTH HAayKH, FOTOBHOCTb K HAyYHO-TEXHMUYECKOMY TBOPYECTBY,
BJIaJICHHE JOCTOBEPHON MH(POPMAIINEH O IEPEIOBBIX JOCTIKEHHUIX M OTKPBITHIX MHUPOBON M OTEUYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUIX
00 ycTpoiicTBe MHUpa U OOIIECTBa;

— TOTOBHOCTH M CITIOCOOHOCTh K 00pa30BaHUIO, B TOM YKCIIE caM000pa30BaHUIO, Ha MPOTSKEHUH BCEH KU3HU; CO3HATENILHOE OTHOLIEHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO yCIIEUTHONW MPOo(hecCHOHATbHON U 00LIECTBEHHON AESITEIbHOCTH;

— DKOJIOTMYECKasl KyJlbTypa, OepekHOe OTHOIIEHHMs K POJHOW 3emile, NMpUpOAHBIM OorarctBaM Poccum M Mupa; NMOHMMaHHE BIMSHHUS COLIMATIBHO-
HKOHOMHUYECKUX IPOLIECCOB HAa COCTOSIHME NMPHPOJHOW M COLMAIBHOM Cpeibl, OTBETCTBEHHOCTh 3a COCTOSHUE MPUPOAHBIX PECYPCOB; YMEHHUS U HaBBIKU
pa3yMHOTrO IMPHUPOJIOTNONIB30BAaHMS, HETEPIUMOE OTHOLIEHHE K JEWCTBUSAM, MPHHOCSIIUM BpEI 3KOJOTMH; MPUOOPETEHHE OIbITa 3KOJOTO-HalpaBIeHHON
NesTeNbHOCTH;

— 3CTETUYECKOE OTHOILEHUS K MUPY, TOTOBHOCTb K 3CTETHUYECKOMY 00YCTPONCTBY COOCTBEHHOI'O OBITA.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHUIT 00y4al0IHUXCS K ceMbe H POAUTENIAM, B TOM YHCJIe MOATOTOBKA K CeMEHHOM KNU3HU:

— OTBETCTBEHHOE OTHOIIIEHUE K CO3aHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSTHS LIEHHOCTEH CEMEIHOMN KU3HU;

— TOJIOKUTENBHBIA 00pa3 ceMbH, POJIUTENHCTBA (OTLIOBCTBA M MATEPUHCTBA), MHTEPUOPU3ALINS TPAIUIIMOHHBIX CEMEHHBIX [IEHHOCTEH.
JInyHOCTHBIE pe3y/1bTaThl B chepe OTHOLIEHHUA 00y4aKOUINXCSl K TPYAY, B chepe COUHATbHO-IKOHOMHYECKMX OTHOLICHUIA:

— YBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp OyAylIel npodeccun Kak MyTh U CIOCO0 peanu3anny cOOCTBEHHBIX )KM3HEHHBIX I1JIAHOB;

— FOTOBHOCTH O0YYAIOLIMXCS K TPYJOBOH MPOo(hecCHOHAIBHON eI TeNbHOCTH KaK K BO3MOXKHOCTH YYacTHs B PELICHUHN JIMYHBIX, OOIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEeM;



— MOTPEOHOCTDb TPYIUTHCS, YBaXKEHUE K TPYAY U JIOASIM TPYIa, TPYAOBBIM JOCTHXKEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOILIEHUE K
Pa3HbIM BUAaM TPYAOBOU ACATCIIbHOCTH,
— TOTOBHOCTH K CaM006CHY)KI/IBaHI/IIO, BKJIFOYas 06yquHe " BBIITOJIHCHUEC JOMAaIITHUX OGSBaHHOCTCI\/JI.
JIMYHOCTHBIE Pe3yJbTaThl B chepe GU3NIECKOr0, ICUXOJOTHIECKOT0, COUAIBHOIO0 U AKAIEMHUYECKOT0 0J1aronoyyusi 00y4aommxcs:
— (pu3rueckoe, IMOIMOHAIEHO-TICUXOJIOTHYECKOE, COIIMATBHOE 0JIaronoiydre 00yJaronmxcs B )XHU3HH 00pa30BaTeIbHON OpraHnu3alluy, OUIYIIIEHUE 1eThbMH
0€30MacHOCTH M MICHXO0JIOTHYecKoro koMmpopTa, THPOPMAITMOHHON OE30MTaCHOCTH.
Iliianupyemblie MeTanpeaMeTHbie pe3yabTaTrbl ocBoeHuss OO
1. PeryJsiTHBHbIE YHHBEpPCAJIbHbIE YUeOHbIE el CTBUS
BbINyCKHHUK HAYYUTCSI:
CaMOCTOSITEIILHO ONPEACISTh 1N, 33/1aBaTh MMapaMETPhl U KPUTEPHH, TI0 KOTOPHIM MOYKHO OIIPEIEIUTh, YTO LENb JOCTUTHYTA;
OLICHUBATh BO3MOJKHBIC ITOCIICACTBUS JOCTHIKCHHS ITOCTABICHHOW 1IEJIU B ISATSILHOCTH, COOCTBEHHOM KU3HH U )KU3HHU OKPYKAIOIINX JIFOJICH, OCHOBBIBASICh
Ha COOOpaXKEHUSIX ITUKU U MOPAJIH;
CTaBUTH ¥ (OPMYITHPOBATH COOCTBEHHBIC 337]a41 B 00pa30BaTEIILHOM JIEATEIIFHOCTH U )KU3HCHHBIX CUTYaIUsX;
OILICHUBATh PECYPCHI, B TOM YHUCIIC BPEMS M JPYTrUe HEMaTepUalIbHbIC PECypPChl, HEOOXOMMBIC IS JOCTHIKEHHSI TIOCTABJICHHOM 11EJIH;
BBIOUPATH ITYTh JOCTH)KCHUS 1IEJIH, TUIAHUPOBATh PEUICHHUE TIOCTABICHHBIX 33/]1a4, ONTUMHU3HPYs MaTepHaIbHbIC H HEMATEPHAJIbHbIC
3aTparhl,; OPraHU30BbIBATh 3P PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JUIS JOCTHKEHUS TOCTABJICHHOM 11€JIU; COMTOCTABIISTh
TIOJTYYCHHBIN PE3yJIbTaT NEATEILHOCTHU C TOCTABJICHHOW 3apaHee MebIo.
2. [To3HaBaTeIbHBIE YHUBEPCAIbHbIE YUeOHbIE el CTBUS
BbINyCKHUK HAYYUTCSI:
MCKaTh U HAXOJUTh 0000IIEHHBIE CITIOCOOBI pEIICHUs 3a/1a4, B TOM YKCJIE, OCYIIECTBIISITh Pa3BEPHYTHIA MHPOPMAIIMOHHBIN MOUCK M CTABUThH HA €T0 OCHOBE
HOBBIC (yueOHbIE U MTO3HABATENbHBIC) 3a/1a4H;
KPUTHYECKH OIICHUBATh U MHTEPIPETHUPOBATH HHPOPMAITUIO C pa3HBIX MMO3MUIIHMNA, PACIIO3HABATh U (PUKCUPOBATH MPOTUBOPEYHS B MHPOPMAITUOHHBIX
HUCTOYHHKAX;
UCIIOJIb30BATh PA3JIMYHBIC MOJICIIbHO-CXEMATHUECKUE CPE/ICTBA IS PEICTABICHUS CYIIECTBCHHBIX CBS3€H M OTHOIICHHIA, a TAK)KE MPOTHBOPEUHIA,
BBISIBJICHHBIX B I/IH(i)OpMaIH/IOHHI)IX HCTOYHHUKAX,
HaxOJIUTh U NIPUBOJUTH KPUTUYECKHAE aPTYMEHThI B OTHOLIEHUH JACHCTBUN U CYKJIECHUN APYroro; CHOKOMHO U Pa3yMHO OTHOCUTBECS K KPUTHYECKUM
3aMEUYaHMsIM B OTHOLICHUU COOCTBEHHOTO CYX/ICHHSI, PACCMAaTPUBATh HX KaK PeCypc COOCTBEHHOTO Pa3BHUTHS;
BBIXOJIMTH 32 PAMKH Y4€OHOTO MpEeIMETa M OCYIIECTBIISTD IeJICHANPABICHHBIH MOMCK BO3MOYXKHOCTEH IS IMUPOKOTO MEPEeHOca CPECTB U CIIOCOO0B
JICHCTBHS,
BBICTPANBAaTh MHIUBUIYAJIBHYIO 00pa30BaTEeIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUYCHUS CO CTOPOHBI IPYTHX YYaCTHHUKOB U PECYPCHBIC OTPaHUYCHUS;
MEHSITh U YICPKUBATh Pa3HbIC MO3UIIMU B TIO3HABATEIILHON JICSATEIbHOCTH.
3. KoMMyHHKATHBHbIe YHUBepCAJIbHbIEe yUeOHbIE AeiiCTBHUS
BbINyCKHUK HAYYUTCSI:



OCYIIIECTBIIATH JICJIOBYI0O KOMMYHHUKAIIHIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIIBIMU (KaKk BHYTpH 00pa30BaTe/IbHOM OpraHu3alliy, TaK U 3a €€ MpeIeIaMH),
OI0UPATh MAPTHEPOB TS ICIIOBOM KOMMYHHUKAIIMK UCXOS 3 COOOpPaKCHUH Pe3yIbTATHBHOCTH B3aMMOJICHCTBHS, & HE IMYHBIX CHUMITATHIA;

IIPH OCYILECTBJICHUH TPYMIIOBON pabOThl OBITh KaK PYKOBOJUTEIEM, TaK W WICHOM KOMAaHIbI B Pa3HBIX POJIAX (TeHepaTop HjaeH, KPUTHK, HWCIOJHUTEIIb,
BBICTYNAIOUIUH, SKCIIEPT U T.11.);

KOOPJIMHUPOBATH M BBITIOIHATH PA0OTY B YCIOBUSX PEATbHOT0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS,

pa3BepHYTO, JOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIH30BAHUEM aJICKBATHBIX (YCTHBIX M MMMCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

paciio3HaBaThb KOH(l)J'II/IKTOl"eHHBIe CUTyallu U IpE€a0TBpallaTb KOH(i)J'II/IKTBI J0 UX aKTHBHOM (1)33[)1, BBICTpanBaTh JCJIOBYIO U O6paSOBaTeJ'IBHYIO KOMMYHHKAIIUIO,
n30eras JMYHOCTHBIX OLCHOYHBIX CYX(HCHHﬁ.

HpeI[MeTHI)Ie pe3yJabTaTbl 0OCBOCHUSA yqeﬁﬂoro npeamerTa «XHMHAN»:
B pe3yabTaTte u3ydeHusi yued0HOro npeamera « XuMus» Ha YPOBHeE CpeIHEro o0iero oopa3oBaHusi:

B 10 ki1acce ydyeHMK HA yIJ1y0JIEHHOM YPOBHE HAYYMTCSI:

WJUTFOCTPUPOBATH HA IIPUMEPaxX CTAHOBJICHUE U HBOJIIOLMIO OPTaHUYECKONW XMMUU KaK HAyKU Ha Pa3JIMYHbIX HCTOPUYECKUX 3TAIAX €€ PA3BUTUS;

aHAJIN3UPOBATh COCTaB, CTPOCHUE U CBOWCTBA BELIECTB, IPUMEHSIS IOJI0KEHUS OCHOBHBIX XUMUYECKUX TEOPUI: XUMUYECKOTO CTPOEHUSI OPraHU YECKUX
coequHeHnil A.M. byrnepoBa, CTpoeHHs aTOMa, XMMHUYECKOH CBS3U, DJIEKTPOJIUTHYECKON NHCCOLMALMM KHUCIOT U OCHOBaHW; YCTaHABIMBaThb IPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEK/ly CBOMCTBAMU BELIECTBA U €r0 COCTAaBOM U CTPOCHHUEM,;

MPUMEHSTH MTPaBHJIa CUCTEMAaTHIECKON MEXKTyHaPOJHONH HOMEHKIIATYPHI KaK CPEACTBA Pa3IMueHUs U UACHTHU(HUKAIIMN BEIIECTB 110 UX COCTaBY M CTPOCHUIO;

COCTABIISATh MOJIEKYJISIPHBIE M CTPYKTYpHBIE (POPMYJIbI HEOPIraHUYECKUX U OPraHUYECKUX BEIECTB KaK HOCUTeNel HH(POPMaIMK O CTPOEHUH BEIIECTBA, €ro
CBOMCTBAxX U NPHUHAIEKHOCTH K ONPEIECICHHOMY KIIACCy COCMHEHNN;

YCTaHABIIMBATh 3aBUCUMOCTh PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COEIMHEHUH OT XapaKTepa B3aMHOT'O BIMSIHHUSI aTOMOB B MOJIEKYJIaX C II€JIbIO
IIPOTHO3UPOBAHUs IIPOJLYKTOB PEAKLINH;

yCTaHaBJIMBaTh FT€HETUYECKYIO CBSI3b MEXKAY KIacCaMH HEOPraHUYECKUX U OPraHUYECKUX BELECTB /Ui 000CHOBAHUS NPUHIMITHATBHON BO3MOKHOCTH
IIOJIyYEHUSI HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHUM 3aJaHHOI0 COCTaBa U CTPOCHUS;

0I0MPATh peareHThl, yCIOBUS U ONPEENIATh MPOAYKTHI pEaKIIMii, TO3BOJISIOIIUX PEAIN30BaTh Ja00paTOPHbIE U IPOMBIIIIEHHBIE CIIOCOOBI MOTY4YEeHUS
BAKHEUIIINX HEOPTraHUYECKUX U OPIraHMYECKUX BEILECTB;

000CHOBBIBaTh MPAKTUYECKOE UCIIOJIb30BAHNE HEOPTaHMUECKUX M OPraHUYEeCKUX BEUIECTB U UX peaklril B IPOMBIIIEHHOCTH U OBITY;

BBIITOJIHATh XUMUYECKNN SKCIIEPUMEHT IO PACIIO3HABAHUIO U MOJYYEHHIO HEOPTaHNYECKUX U OPTaHMYECKUX BEIIECTB, OTHOCAIINXCS K PA3JIMYHBIM KJIaccaM
COEIMHEHUI1, B COOTBETCTBUH C IPAaBUJIAMHU U TpUeMaMu 0e30MacHOM paboThl ¢ XMMUYECKUMU BEIIECTBAMHU U JTAOOPAaTOPHBIM 000PYI0BaHHEM;

MPOBOJIUTH pacyeTbl HA OCHOBE XMMHUYECKUX (OPMYJT UM YpaBHEHUH peakiHii: HaXOKICHHWE MOJIEKYJISPHON (OpMYIIbI OPraHWYECKOro BEILIECTBAa MO €ro
IUVIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOZSIIMX B €r0 COCTaB, WM IO MPOAYKTaM CTOpPaHUs; pacuyeTbl MAacCOBOM 10JM (Macchl) XMMHUYECKOTO
COEJIMHEHUS B CMECH; pacdeThl Macchl (00beMa, KOJMYECTBA BEILIECTBA) MPOAYKTOB PEaKIMH, €CIU OJAHO M3 BEUIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTsl MacCOBOM MJIM OOBEMHOM J10JIM BBIXO[a MPOJIyKTa peakluu OT TEOPETUUYECKH BOZMOKHOI0; pacyeThl TEIIOBOr0 3 peKTa peakluu; pacueTsl



00BEMHBIX OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEAKLUAX; pacyeThl Macchl (00bemMa, KOJTMYECTBA BELIECTBA) MPOIYKTa PEaKIIMH, €CIIM OAHO U3 BEUIECTB JIaHO B
BHJIE pacCTBOpPA C ONMPEICIICHHON MaCcCOBOM JT0JIEN PaCTBOPEHHOIO BEIIECTBA;

UCIIOJIb30BaTh METOJAbl HAy4YHOT'O IIO3HAHUS: AaHallu3, CHHTE3, MOJCIUPOBAHME XHMHUYECKUX IMPOLECCOB U SBICHUW — MpH pPELIEHUH YyueOHO-
MCCIIEIOBATEIBCKUX 33/1a4 110 U3yYSHUIO CBOMCTB, CIIOCOOOB MOJMYYSHHS U PACIIO3HABAHMS OPTraHUYECKHUX BEILECTB;

B 11 kiacce BBIYCKHUK HA YIJIY0JIeHHOM YPOBHE HAY4YUTCSH:

pacKkpbIBaTh Ha MpUMEpaxX pojib XUMHU B (JOPMUPOBAHUU COBPEMEHHON Hay4yHOU KapTHHBI MHpa U B MPAKTUYECKON AESITENbHOCTH YeJIOBEKa, B3aUMOCBS3b
MEXIy XUMHUEU U JPYTMMHU €CTECTBEHHBIMU HAyKaMU;

YCTaHABIMBATh IIPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXAY CTPOCHUEM aTOMOB XMMHUYECKHMX 3JIEMEHTOB U IIEPUOAUYECKUM U3MEHEHHEM CBOMCTB XMMUYECKHUX
2JIEMEHTOB U UX COEAMHEHUHN B COOTBETCTBUU C IOJIOKEHUEM XUMHUUYECKUX 3JIEMEHTOB B IIEPUOJIUYECKON CHCTEME;

OOBSICHSTH TIPUPOJY U CIIOCOOBI 0Opa30BaHUs XMMHYCCKON CBS3HM: KOBAJICHTHOW (MOJIIPHOW, HETOJSPHON), NOHHOW, METAIUTMYECKOH, BOJIOPOJTHOW — C
LIEJIBIO OIIPEACIICHNS] XUMUYECKOM aKTUBHOCTH BEILIECTB;

XapaKkTepu30BaTh (PU3UUYECKUE CBOIICTBA HEOPIraHUUECKUX U OPraHMUYECKUX BEIIECTB M YCTAaHABIMBATh 3aBUCHMOCTb (PU3NYECKUX CBOWCTB BELLECTB OT THUIIA
KPUCTAJUIMYECKOUN PELIETKH;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XMMHYECKUX CBOMCTB MPOCTHIX BEIECTB, BOAOPOJAHBIX COCIMHEHHUM, BHICUIMX OKCHJ/IOB U THAPOKCHUIOB,;

MPUBOAUTH MPUMEPHI XUMUUECKUX PEAKIIMM, paCKPhIBAIOIINX XAPAKTEPHbIE XUMUUECKUE CBOMCTBA HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB U3Y4E€HHBIX
KJIACCOB C IENBI0 UX UACHTU(UKAIMH U OOBSICHEHHSI 00J1aCTH IPUMEHEHUS;

ONPENENATh MEXaHU3M PEAKIIMK B 3aBUCUMOCTH OT YCJIOBUM IPOBEACHUS PEAKLIUN U TPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHNS XUMUYECKUX PEaKIUil Ha
OCHOB€ THUIIA XUMHUYECKOU CBSI3U U aKTUBHOCTH PEArcHTOB;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOHM peakiMy U CMEIICHUI XUMHUYECKOT0 PaBHOBECHS OT pa3IMYHbIX (DAKTOPOB C IIENbI0 ONpeAeIeHNS
ONTUMAJIBHBIX YCIOBUM IPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

ONpENENATh XAPAKTEP CPENbl B pe3yJbTaTe TMIPOJIM3a HEOPraHMYECKUX W OPraHWYECKHX BEUIECTB M IPUBOJIUTH IPHUMEPHI TMIPOJIM3a BEUIECTB B
MTOBCEIHEBHOM JKM3HU Y€JIOBEKA, OMOJIOrH4eCKMX OOMEHHBIX IIpoLeccax U MPOMBIIUIEHHOCTH;

IIPUBOAUTH IIPUMEPBI OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUN B IPUPOJIE, IIPOU3BOACTBEHHBIX IIPOLIECCAX U )KU3HEAEATEIbHOCTH OPTaHU3MOB;

BJIa/IETh IPaBUJIaMU O€30M1aCHOT0 OOpaLEHUs C €KUMHU, TOPIOUYMMHU U TOKCUYHBIMU BEIIECTBAMHU, CPECTBAMU OBITOBON XUMUH;

OCYILECTBIIAThH MOMCK XUMHUECKOW MH(OpMAIIUU 10 Ha3BaHUSIM, HIEHTH(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIECTB;

KPUTHYECKH OLIEHMBATh W WHTEPIPETHUPOBATH XMUMUYECKYI0 MH(OPMAIUIO, COAEPIKALIYIOCS B COOOIIEHMSIX CPEICTB MAacCOBOM HH(OpMAaINH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsIX ¢ TOYKU 3PEHUS] €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBISIBJICHHS OUIMOOYHBIX CY>KIEHUHN U (popMHUpOBaHUS
COOCTBEHHOM TO3UIIHH;

YCTaHABIIMBATh B3aMMOCBS3U MEXKIY (pakTamMu U Teopuei, NPUYMHON U CIEJCTBUEM MPU aHAINU3€ NMPOOJIEMHBIX CUTyallMii 1 0OOCHOBAaHWU MPUHUMAEMBbIX
peLIeHU Ha OCHOBE XUMUYECKUX 3HAHUM;



MMPEACTABJIATH IYTHU PCIICHUSA I7100aJbHBIX HpO6J’I€M, CTOAINUX MEPEA YCTIOBEYECTBOM, U IEPCIICKTUBHBIX HaHpaBHCHHI;'I Pa3BUTHA XUMHUYCCKHUX TGXHOJ’IOFHﬁ,
B TOM YHCJI€ TEXHOJIOT UM COBPCMCHHBIX MATCPHUAJIOB C pa3anH0171 q)yHKLII/IOHaJIBHOCTBIO, BO300HOBISIEMBIX HCTOYHUKOB ChIpb4, HepepaGOTKI/I " yTWIN3alluu
IIPOMBIIIJICHHBIX W OBITOBBIX OTXOA0B.

YueHukK 10 knacca Ha y2nybaeHHOM yposHe nosay4yum 803MOXHOCMb HaYyYUMbCA:

Gdopmynuposamo yenb UCCIe008aHUSA, BbIOBUSAMb U NPOBEPSMb IKCNEPUMEHMATILHO 2UNOMe3bl 0 XUMUUECKUX CBOUCMBAX 8eueCms Ha OCHOBE UX COCMABA U
CMPOeHUsl, UX CHOCOOHOCU 8CIYNAMb 8 XUMUYECKUe peakyul, 0 Xapakmepe u npoOYKmax pasiudHulX XUMUYECKUX PeaKyull,

CAMOCMOAMENLHO NIAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCNEPUMEHMDBL C COONI00eHUeM Npasui Oe30nachHoll pabomsl ¢ 8eujecmeamu u 1a60pamopHviM
o0bopyoosaruem;

Xapakxmepu3z068ams poJib A30MOCOEPAHCAUWUX 2eMEPOYUKTUYECKUX COCOUHEHUL U HYKTEUHOBbIX KUCIOM KAK BANCHEUWUX OUON02UHEeCKU AKMUBHBIX 8eUeCms,
Buvinycknuk na yenyoneHHoM ypoeHe nOAYUUNL 603MOMHCHOCHIb HAYYUMbCA:

UHMeEpNPemupo8ams OAHHblE O COCMABE U CMPOCHUU BeUleCm8, NOJIYYEHHbLE C NOMOUWBIO COBPEMEHHBIX PUSUKO-XUMUYLECKUX MEMO008,

ONUCHIBAMb COCMOSIHUE INIeKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPEeOCMABNIeHUL O CIMPOCHUU AMOMA 01 00bACHEHUS
pe3yIbmamos CReKmpaibHo20 AHAIU3A4 6eujecms,

NPOCHO3UPOBAMb 8O3MONCHOCMb NPOMEKAHUS OKUCIUMENbHO-80CCMAHOBUMENbHBIX DeaKyull, 1edcaux 6 OCHO8e HPUPOOHBIX U NPOUIBOOCHBEHHBIX

npoyeccos.



COJAEPKAHUE KYPCA JIUISA 10 KIIACCA
OCHOBBI OPraHM4YecKOH XMMHUU
[losiBeHne U pa3BUTHE OPraHUYECKOW XUMHHU Kak Hayku. [Ipeamer oprannueckoil Xumuu. MecTo ¥ 3HaU€HHE OPraHUYECKOW XMMUH B CUCTEME €CTECTBEHHBIX
HayK. B3auMoCBs3b HEOPraHNYECKUX U OPraHUYECKUX BELIECTB.
XHWMHUYECKOE CTPOEHHUE KaK MOPSAOK COSAMHEHUSI aTOMOB B MOJIEKYJIE COTJIAaCHO UX BAJIEHTHOCTU. OCHOBHBIE MOJOKEHUSI TEOPUHA XUMHYECKOTO CTPOCHHUSI Op-
raHu4yeckux coequHeHui A.M. bytinepoBa. YriepoaHblil CKeIeT OpraHM4ecKo MOJIeKyIbl. KpaTHOCTh XUMHUUYECKOM CBSI3U. 3aBUCUMOCThH CBOMCTB BELIECTB OT
XUMHUYECKOro cTpoeHus: Mosiekyi. M3omepus u uzomepsl. [lonsrue o pynkumonansHoit rpynmne. [IlpuHnumne! kiaccudukaniuy opraHnyecKux coeuHenuii. Me-
KIyHapOIHAss HOMEHKJIATypa M MPUHLIUIIBI 00pa30BaHMsI HA3BAHUN OPraHMYECKUX COCAMHEHUM.
Krnaccudukanus u 0coOeHHOCTH OpraHuyYecKux peakiuil. Peakunonnsie neHTpsl. [lepBoHayanbHble MOHATHS O THIAX U MEXaHU3Max OPraHMYECKHUX pPeaKIuil.
['oMonuTHYECKHA M TEeTEPOITMTUIECKUN pa3phIB KOBAJICHTHOW XMMUYECKOH cBs3u. CBOOOIHOPAANKATIBHBINA U MOHHBIA MEXaHU3MbI peakuuu. [loHsTHE O HYK-
neoduie u deKTpoduIe.

AnkaHpl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI METaHa. SpS-FI/I6pI/II[I/ISaI_[I/IH opburaneil aromoB yraepoza. ['omonoruueckuit psa u obas
dbopmyna ankanoB. Cucrtemaruueckas HOMEHKJIATypa ajlkaHOB U paaukanoB. M3omepus yrnepoaHoro ckenera. dusndeckre cBOWCTBA aTKaHOB. 3aKOHOMEPHO-
CTH U3MEHEHHs (PU3NYECKUX CBOMCTB. XMMHUECKHUE CBOICTBA alIKaHOB: TaJIOTE€HUPOBAHUE, ACTUAPUPOBAHNE, TEPMUUYECKOE PA3I0KEHUE, KPEKHHT KaK CIIOCOOBI
MOJIyYEHUsI BAKHEHIINX COCTUHEHUI B OPraHUYecKOM cuHTe3e. ['opeHHne ankaHoOB KaK OJUH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBIIIJIEHHOCTH U OBITY.
N3omepuzanus Kak crnoco0 MOJIydeHHUs BHICOKOCOPTHOTO OeH3MHa. MexaHu3M peakiy cBOOOJHOpaauKaibHoro 3amerieHus. [lomyuenue ankanos. Peakuus
Bropua. Haxoxenue B mpupojie U MpUMEHEHHE aTKaHOB.

[uknoankanel. CTpoeHHEe MOJEKyN nukioankaHoB. Obmas gopmyna nukioankanoB. HomeHknaTypa 1nukioankaHoB. M3oMepus UKIOATKAHOB: YIIIEPOTHOTO
CKeJeTa, MEXKIIaccoBasi, MPOCTpaHCTBEHHas (yuc-mpanc-uzomepus). Crnenuduka cCBOMCTB HUKIOATKAaHOB C MaJbIM pa3MepoM Iukia. Peakiuu npucoenune-
HUS U PAJUKATbHOTO 3aMEIICHHUSI.

AnKeHbl. DJIIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI TUJICHA. sz-m6p1/1)m3aum opOuTasieii aTOMOB YIJIeposa. G- U T-CBA3H. [ 'oMosiornueckuit
psan u obmas dpopmyna ankeHoB. HomeHknatypa ankeHoB. M3oMepHst aqkeHOB: yriiepoJHOIrO CKeJeTa, MOJIOKEHHsI KPaTHOM CBSI3U, IPOCTPaHCTBEHHas (yuc-
mpanc-u30MepHsi), MexkkiiaccoBas. @U3nUecKre CBOMCTBA aJIKEHOB. Peakiuu 31eKTpopUIbHOTO MPUCOESIUHEHHS KaK coco0 MmonydeHHs! QyHKIUOHAIbHBIX
MIPOM3BOJHBIX YyriieBoA0po10B. [IpaBuino MapkoBHHMKOBaA, €ro AJIEKTPOHHOE 000CHOBaHuE. Peakiuu okucineHus u noaumepusanuu.llonustunen kak KpymHo-
TOHHAXHBII MPOAYKT XUMHUYECKOrO MPOU3BOACTBA. [IpoMBbIIIICHHBIE U J1aOOPATOPHBIE CIIOCOOBI MOTY4YEHUs alKeHOB. [Ipasuno 3atiyesa. Ilpumenenue anke-
HOB.

Anxaauensl. Kinaccugukanus aakagueHoB 0 B3aMMHOMY PacIoJIOKEHUIO KPaTHBIX CBsi3ell B Mosiekyse. OCOOEHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOTO
CTPOEHUS CONPSIKEHHBIX ankaaueHoB. OOmas Gpopmyna ankaauenHoB. HoMeHknatypa u uzoMmepus ankaaueHoB. GU3nUecKre CBOMCTBA aaKaJAueHOB. XUMHUYe-
CKHE CBOMCTBa aJKaJUEHOB: peaklUy MPUCOeAUHEHUs (TUIpHUpOBaHUE, FAJIOTeHUPOBaHUE), TopeHus u nonuMmepusauuu. Bkinaag C.B. JleGeneBa B nonydenue
CUHTETUYECKOTO Kayuyyka. Bynkanuzanusa kayuyka. Pesuna.MHorooOpasue BUJIOB CHHTETHYECKHX KaydyKOB, UX CBOIcTBa U mpumeHeHue. [lonydyenue anka-
JTUEHOB.



AJNKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYJIBI alleTUIIeHa. SP-THOpHuIn3anus opouTaneit aroMoB yrieposa. ['omonoruueckuii psa u odmas
dbopmyna ankuHoB. HomeHnknarypa. M3oMepusi: yriepoaHOro CKenera, MOJIOKEeHHsI KpaTHON CBsI3U, MEXKKIaccoBasi. Gu3nueckrue CBOMCTBA aTKWHOB. XUMHYe-
CKHE CBOICTBA JIKUHOB: PEaKLUU MPUCOEANMHEHUS KaK CIIOCO0 MOIYYeHHs TOJTUMEPOB U APYTUX MOJE3HBIX MPOAYKTOB. Peakyuu 3amewjenus. I'opeHue aneru-
JIeHa KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIAMEHM JJIsl CBAapKU U pe3Ku MeTayioB. [lonydeHue aneruieHa NUPOIM30M METaHa U KapOUIHBIM METOJOM.
[IpuMeHeHue anerusieHa.

Apenbl. Ucmopus omxpeimus 6en3ona. COBpeMEHHbIE TPECTaBICHUs 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTpoeHUHU OeH3oia. M3omepust 1 HOMEHKIaTypa
roMosioroB Oenzona. O6mas dopmymna apeHoB. Pusmueckue cBoiCTBa OeH3071a. XUMHUYECKHE CBOMCTBA OCH30Ja: PEaKIHMH SJICKTPOPUIHHOTO 3aMEIICHUS
(HATpOBaHME, TAIOTEHUPOBAHUE) KaK CHOCOO MOJYYEHUs XMMHUYECKHX CPEJCTB 3aIIMTHl PACTEHHI; MPUCOSAUHEHHS (THAPUPOBAHUE, TATOTEHUPOBAHUE) KaK
JI0Ka3aTeNIbCTBO HEIpeieabHoro xapakrepa Oensona. Peakius ropenus. [lonmyuenue 6ensona. Ocobennocmu xumuueckux ceoucms monyona. Bzaumuoe Bius-
HHUE aTOMOB B MOJIEKYJIe ToxyoJa. Opuenmayuonusie 3¢pgpexmoi 3amecmumerneil. [l puMeHeHre TOMOJIOTOB OEH30a.

Cnuptsl. Knaccuduxarysi, HoMeHKIaTypa cnupToB. ['oMonoruueckuii psg u odmas ¢popmMyina IpeaeibHbIX OJHOATOMHBIX ciupToB. M3omepus. Ouznyeckue
CBOWCTBA MPEACTbHBIX OJJHOATOMHBIX CIIUPTOB. BogopoaHas cBA3b MEXIY MOJIEKYJIaMH U €€ BIHUSHUE Ha (PU3NYECKHUE CBOMCTBA CITUPTOB. XMUMUYECKUE CBOMA-
CTBa: B3aUMOJICHCTBUE C HATPHUEM Kak CIHOCOO YCTaHOBJICHHS HaJW4YUs THIPOKCOTPYIIIBI, C TaJIOT€HOBOJOPOAAMH KaK CIIOCOO MOITYYEeHHs] PacTBOPHUTEINEH,
BHYTpHU- U MEXMOJIEKYIsApHas Jeruaparanus. Peakuus ropeHus: coupThl Kak ToruuBo. [lomyyeHue sTaHona: peakuus OpoKeHUs TIIOKO3bI, TUApATAIUS TH-
neHa. [Ipumenenne Meranosa u 3TaHona. @U3MOIOTHYECKOE IEHCTBUE METAHOJIA M 3TaHOJIa HA OPraHU3M YeJI0BeKa. DTHIICHIJINKOJIb U TJIMIIEPUH KaK IpejacTa-
BUTEJIN MPEAEIIbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas: peakiysi HA MHOTOATOMHBIE CIIMPTHI U €€ TPUMEHEHHUE ISl paclio3HaBaHUsA IIMIEPUHA B COCTABE
KOCMETHUYECKHUX cpeACTB. [IpakTuyeckoe npuMeHEeHUE STUICHIIMKOIS U TIIULEPHUHA.

®enoin. Ctpoenue Mosiekyinbl ¢enona. Bzaumuoe BiusHue aTOMOB B MoJiekyie (enona. dusnyeckue cBoiicTBa GpeHosa. XMMUYECKHUE CBOMCTBA (PEaKIUU C
HaTpUeM, TUIPOKCHIOM HaTpusi, OpoMom). [Tomyuenue dpenona. [Ipumenenue penona.

Anpaerunnl u keToHbl. Knaccudukamus anpaeruioB u keToHOB. CTpoeHHe MpeAebHBIX albAeTHA0B. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOEeHHE Kap0o-
HUWIBHOU rpynnel. 'omonorudeckuil psja, odOmas Gopmyna, HOMEHKIATypa U U30MEpHUs IPEeNbHbIX albaerua1oB. @u3nueckrue cBOWCTBA MPEeIbHBIX albje-
ru10B. XMMHYECKHE CBOIMCTBA MpeAeNbHBIX albJIETHI0B: THIPHUPOBAHUE; KAUECTBEHHBIE PEaKlMi Ha KapOOHMIIBHYIO TPYIY (peakius «cepedpsHoro 3epka-
nay, B3aumojeicteue ¢ ruapokcuaoMm menu (II)) u ux npumenenue g oOHapyKeHUS NPEIENbHBIX allbJIETUI0B B MPOMBILIUIEHHBIX CTOYHBIX Bojax. [lomyye-
HUE MpeAeNbHBIX aJbJETUI0B: OKUCIEHNE CIIUPTOB, THapaTanus aneruieHa (peakuust Kydueposa). Tokcuunocts anbaerunios. [Ipumenenne gpopmanpaeruaa u
areranbJeruaa. AIeToH Kak MpecTaBuTeNb KeTOHOB. CTpoeHne MoJIeKyibl aleToHa. OCOOEHHOCTH peakliu OKUCIeHHs aneToHa. [IpumeHenue aneroHa.
Kap6onoBsie kucnotel. Knaccuduxarus u HomeHKIaTypa KapOoHOBBIX KUCTOT. CTpoeHHe MPeaeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpOeHHE KapOOKCHIBHOU Irpynmbl. ['oMonorunueckuil psa u obmmas ¢popmyna mpeaesbHbIX 0JHOOCHOBHBIX KapOOHOBBIX KUCIOT. Dusnye-
CKH€ CBOMCTBa MpeAETbHbIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT (pEaKi UM C Me-
TaJjJlaMd, OCHOBHBIMU OKCHJaMH, OCHOBAaHUSIMU H COJISIMU) KaK MOATBEPKIACHUE CXOJCTBA C HEOPTaHWYECKUMU KUCIOTaMu. Peakius srepudukanuu u ee 00-
paTuMocTh. BriusiHue 3aMectuTeneil B yriieBOAOPOJHOM pajuKalie Ha CUITy KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUECKHUX CBOMCTB MYpPaBbUHOW KHCIOTHI.
[Tonydenue npeneabHbIX 0OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCJIEHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, allbJIETHI0B. BaxkHelme npeacraBuTenu
KapOOHOBBIX KHCIIOT: MypaBbHHAas!, YKCyCHasi U OeH30lHas. Briciiue npeaenbHble U HelpenenbHble KapOOHOBBIE KUCIOThI. Onmuyeckas uzomepus. Acummem-
puyeckuti amom yenepooa. llpuMenenue kapOOHOBBIX KHCIIOT.



Croxuble 3¢pupsl U xupbl. CTpoeHHe U HOMEHKJIAaTypa CIIOKHBIX 3QHpoB. MeXKIIaccoBasi H30MepHsi C KapOOHOBBIMHU KUCIIOTaMU. CHIOCOOBI MOJTyYEHH ST CIT0XK-
HBIX 3(upoB. OOpaTUMOCTh peakiuu dTepuduranuu. [IpumeHenne cia0XKHbIX 3QUPOB B MHUIIEBONW U Map(IOMEPHOI MPOMBIIUIEHHOCTH. JKUPBI KaK CI0XKHBIE
3(UpHI IIMLEPUHA U BBICIIMX KapOOHOBBIX KMCIOT. PacTuTeNIbHBIE U JKUBOTHBIE KUPBI, UX cocTaB. Pu3nyeckre cBOMCTBA KUPOB. XMMHUYECKHE CBOMCTBA XKHU-
POB: TUPUPOBAHHUE, OKUCICHUE. [ MAPOIN3 WM OMBIJICHHE KUPOB KaK CIIOCOO MPOMBIIIJICHHOTO MOJIYYeHHs CONIeH BhICIIUX KapOOHOBBIX KHUCIOT. [Ipumene-
HUE KUPOB. MBIJI4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolue cBOicTBa MbLIa.

VYraesozsl. Knaccudukanus yriesonoB. Puzndecknue CBOWCTBA U HAXOKICHUE YIIIEBOIOB B pupo/e. I roko3a Kak anpAeru1ocnupT. XMMHYECKHUE CBOMCTBA
TIIIOKO3bL: ayunuposanue, aiKuiuposanue, CliipToBoe U MOJIOUHOKHCIIOE OpoXKeHHEe. DKCIIEpUMEHTaIbHbIE JOKAa3aTeIbCTBAa HATMYUS AJIbJETUAHOM U CIUPTO-
BBIX TpyII B ritoko3e. [lonydenue rimoko3sl. @pykmosa Kaxk uzomep 2noko3vl. Pubosa u desoxcupubosa. Baxueime aucaxapuisl (caxaposa, 1aKkmosd,
Manbmosa), uX CTpoeHue u (PU3NUECKHe CBOMCTBA. [ MIPOIIN3 caxaposbl, 1akmo3sbl, Maibnmossl. Kpaxmai u 1euio103a Kak OHOoJIOTHYeCKHe OIUMepbl. XUMU-
YecKHe CBOMCTBA KpaxMaja (TMIpoJin3, KaUeCTBEHHAs peaklys ¢ HOA0M Ha KpaxMall M ee IPUMEHEHUE JUlsl OOHapyKEeHUs KpaxMmalla B IPOJYKTax MUTaHUs).
XUMHUYECKHE CBOMCTBA IEIUTIOIO3bI: THIPOIN3, 00pa3oBaHUE CIOXKHBIX AQupoB. [IpumeHenne u Gnonornyeckast poib yriaeBooB. OKUCIEHHE YIIIeBO0B — HC-
TOYHHUK HEPTUH KUBBIX OpraHu3MoB. [IoHsATHE 00 HCKYCCTBEHHBIX BOJOKHAX Ha MPUMEpE alleTaTHOrO BOJOKHA. MieHTH(UKaLs OpraHuuecKuX COeJMHEHUH.
I'eneTnueckas cBs3b MEXAY KJIacCaMHM OPraHUYECKUX COCIMHEHUH.

Awmunbl. [lepBuuHble, BTOpUYHbBIE, TpeTUUHbIE aMHHbI. Kiaccupukanus aMUHOB MO THUILY YIJIEBOJOPOJHOTO PagvKala M YHCIy aMMHOTPYII B MOJIEKYJIE.
DJNEeKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOEHUE MPEeNbHbIX aMUHOB. PU3nyecKkrue CBOMCTBA aMUHOB. AMMHBI KaK OpPraHUYeCKUe OCHOBaHMS: peaKkliu ¢ BOJIOM,
KHcaoTaMu. Peakiyst ropeHus. AHWIMH KakK [IPeJCTaBUTellb apOMaTH4YeCKUX aMuHOB. CTtpoeHue aHuiInHA. [IpuunHel ocnabiaeHns OCHOBHBIX CBOMCTB aHMIJIMHA
B CPaBHEHUHU C aMHHAMH NPEAESIbHOro psAaa. XMMUYECKHUEe CBOMCTBA aHWIMHA: B3aUMOAECHCTBUE C KUCIOTaMU, OpOMHOM BO0H, okucienue. [lonydenue amu-
HOB JIKWJIMPOBAaHHEM aMMMAaKa U BOCCTAHOBJIIEHUEM HUTPOIPOU3BOIHBIX YIiIeBOA0Poa0B. Peakuus 3ununa. [IpumMeHeHue aMuHOB B hapMarieBTUYECKON Ipo-
MBILIUIEHHOCTH. AHUNUH KAK Cbipbe 0151 NPOU3B0OCMEA AHUNUHO8bIX Kpacumeinel. Cunme3svl Ha 0CHO8e AHUNUHA.

AMuHOKHUCTOTHI 1 6enku. CoctaB 1 HOMEHKIaTypa. CTpoeHne aMUHOKUCIIOT. ['OMOJIOTHYECKUN psii TIPEIeTbHBIX aMUHOKUCIIOT. M30Mepust npedenvbHblx amu-
Hokucrom. OU3NUECKUE CBOMCTBA MPEACTbHBIX aMUHOKUCIOT. AMUHOKHCIIOTH Kak aM(pOTepHbIe opraHnndeckne coeanneHus. Cuares nentuaos. [lentuanas
cBs13b. bruonmornveckoe 3HaueHUe q-aMHUHOKHUCIOT. OONIacTH MPUMEHEHHsT aMUHOKHCIIOT. benkukak npupoaaeie ouomnomumMepbl. CocTaB U CTpoeHHE OENKOB.
OcnosHble amunoxkuciomel, obpazyowue beaky. XUMHUYECKUEe CBOUCTBA OEIIKOB: TMIPOJIN3, A€HATypalus, KayeCTBEHHbIE (I[BETHbIC) peakiuu Ha Oenku. [pe-
BpalleHHs OeKOB MUIM B Oprann3Me. buonornueckue GpyHkun 6enkoB. Jocmudicenus 6 usyyeHuu cmpoenus u cunmesa 0enKos.

Azomcoodeporcawyue cemepoyurnuieckue coeounenus. Iluppon u nupuoun: snekmpoHHoe cmpoenue, apoMamudecKuil Xapaxkmep, pasiuiue 6 nposeieHuu oc-
HOBHbIX ceoticme. Hykneunoswvle kuciomel: cocmag u cmpoerue. Cmpoernue nykieomuoos. Cocmas nykneunosvix xuciom (JJHK, PHK). Ponb HyKk1euHo8bIX Ku-
CTI0M 8 JHCU3HEOEAMENbHOCIU OP2AHUZMOB.

BricokomonekymsipHable coeanHeHUsl. OCHOBHBIE MOHATHUS BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb I10-
mumepu3zanuu. Kinaccudukarus nomumepoB. OCHOBHBIE CIIOCOOB! MOTYYEHUS! BBICOKOMOJIEKYISIPHBIX COSAMHEHHH: Peakluu MOJIUMEPU3alui U OJIUKOH/ICH-
cauuu.CTpoeHHe U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT CTPOEHUS MOJIEKYJ1. TepMoIIacTHUHbIE U TEPMOPEAKTUBHBIE TIOJTUMEDPHL. [Ipo-
gooswUe opeanuieckue noaumepsl. Komnosumnvie mamepuansi. Ilepcnekmugbi ucnonb308aHus KOMnosumnsix mamepuanog. Knaccugukarus BojaokoH. Cunre-
TH4eckue BojokHa. [lonuaupHble U moaMaMuaHbIe BOJIOKHA, X CTPOEHHUE, CBOMcTBa. [IpakTHUecKkoe CHoIb30BaHue BOJIOKOH. CunmemuyecKkue naeHKu. uso-



JAYUsL OJisl NPOBOO0S, MEMOPAHbL OJisi ONPEeCHEeHUsL B00bl, 3aUjUmHble NIeHKU Ol A8MOMOOULell, N1ACmblpu, Xupypeuieckue noesasku. Hosvie mexuonoeuu oans-
Heluie2o co8epuleHCme08anUsl NOJIUMEPHLIX MAMEPUAIIO8.
XuMHUS U JKH3Hb

Hay4unbple MeTo1bI TO3HAHUS B XUMUHU. McTouHnkn xuMuueckor uHbopmanuu. [Touck nadopmaiuu mo Ha3zBaHUAM, UISHTU(DHUKATOPAM, CTPYKTYPHBIM
dbopmynam. XUMUYECKUN aHAIHM3, CHHTE3, MOACIIMPOBAHNE XUMHUECKUX MTPOILIECCOB U SIBJICHUI KaK METOJbI HAYYHOTO MO3HaHMs. Mamemamuyeckoe mooenu-
POBaHUe NPOCMPAHCMBEHHO20 CIPOEHUsL MOJIEKYl opeanuyeckux seujecms. Cogpemennble hu3uKo-xumuyecKue memoowvl YCMAaHO8IeHUs COCIABA U CIMPYKMYpPbl
eeuecms.

Xumus u 310poBhe. JlekapcTBa, hepMeHThI, BATAMHHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI. [Ipo0sieMbl, CBS3aHHBIC C MPUMEHEHHEM JIEKAPCTBEHHBIX ITpe-
napatoB. BpeaHble MPUBBIYKHA U (PAKTOPHI, pa3pymIaonIne 30poBhe (KypeHue, yrnoTpeOieHne aakoroisi, HapkoMaHus). PanronanpHoe nutanue. [luimesbie
no6aBku. OCHOBBI ITUILEBOI XUMUU.

Xumus B MeauiinHe. Pa3zpaboTka nexkapcTB. XUMHUYECKHUE CEHCOPBI.

Xumusi B TIOBCEHEBHOM >XKU3HU. Mololue U YHUCTSIMEe cpeacTBa. PenemnenTsl, nHCeKTUlMAb. CpeacTBa JIMYHOM TMTHEeHbl U KocMeTuku. [IpaBuna
0e301acHO# pabOThI C €IKUMU, TOPIOYUMH ¥ TOKCUIHBIMU BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUHU.

XuMHS B IPOMBINIUICHHOCTH. [IpoMblniuieHHass opranndeckas Xumusi. CeIpbe NIl OpraHu4YecKoi mpoMbInuieHHOCTH. [IpobaeMa oTX010B M MOOOYHBIX
npoaykToB. Hanbosiee KpynmHOTOHHAXKHBIE TPOM3BOJICTBA OPTAHUYECKUX COSTUHEHUH.

Xumus u sHepretuka. [IpupoaHbie ICTOYHUKH YTrIIeBoAOPo0B. [Ipupoanblil 1 monyTHBIN HeTAHO rasbl, X COCTaB U Hcnoib3oBaHue. CoctaB HedhTH
u ee nepepabotka. Hedrenpoaykrel. OxtaHoBoe ynciio 6eH3nHa. OxpaHa OKpyKaroliei cpepl npu HeTenepepadoTKe U TPAaHCIOPTUPOBKE HEPTETPOTYKTOB.
ATnbTepHATUBHBIC UCTOYHHUKY dHEpruu. THNBI pacueTHBbIX 3aaa4:HaxoxeHne MOICKYISIPHONH (POPMYITBI OPraHUIECKOro BEIIECTBA 10 €ro TUIOTHOCTH M Mac-
COBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0 COCTAB, UJIU MO MPOAYKTaM CTOPAHMUSL.

Tunbl pacyeTHbIX 3a83a4:

Haxoxaenne MonekymsipHOi opMyIbl OpraHUYEeCKOT0 BEIIECTBA M0 €r0 MIIOTHOCTH U MAaCCOBBIM JIOJISM 2JIEMEHTOB, BXOISIINX B €r0 COCTaB, WIH 110
MPOIYKTaM CTOPAHMUSI.

MpumepHbie TeMbl NPaKTUYECKUX paboT (Ha BbiGOp yuutens):

KadectBenHoe onpeeneHue yriaepo/ia, BOJAOPO/Ia U XJIopa B OpraHUYECKUX BEIIECTBAX.

KonctpynpoBanue mapocTepKHEBbIX MOJENIEH MOJIEKYJI OPIraHMYECKUX BEIIECTB.

Pacmo3naBanue miacTMacc U BOJOKOH.

[Tomy4yeHnne CKyCCTBEHHOTO IIEIKA.

Pemrenue skciepuMeHTaNbHBIX 33a4 HA MOJTYYEHUE OPTaHUYECKUX BEUIECTB.

Pelrenue skcniepuMeHTaANbHBIX 33a4 Ha paCllO3HABAHUE OPraHUYECKUX BEILIECTB.

Pemenue skcnepuMeHTaNbHBIX 3a4a4 10 Teme «I'eHeTndeckas CBsI3b MEXKIy KIacCaMH OPraHUYECKUX COCTUHEHUI.

[Tonyyenue 3THIEHA U U3YyYEHUE €r0 CBONCTB.

[TonyyeHnue yKCyCHOM KUCIOThI U U3YUYE€HUE €€ CBOMCTB.



IM'aaponus sxupoB. M3roToBinenre Mpljia pyqdHO padoThl. XUMHUS KOCMETHUYECKHX CPEJICTB.
Uccnenosanue cBoiicTB 0enkoB. OCHOBHBI ITUIIEBOI XUMUH. VcciaenoBanue MAIEBBIX J00aBOK.
CBoiicTBa 0JIHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB.

XHUMHYECKHE CBOMCTBA alIbJICTHIOB.

Cunres cnoxHoro 3¢upa. ['maponu3s yrieBoaos.

COJAEPKAHUE KYPCA VI 11 KITACCA
Teopernyeckne 0CHOBBI XUMHH

Crpoenue Bemecta. CoBpeMEeHHasi MOJIENb CTpOeHUs aroma. Jlyanusm snektpoHa. Keanmogule uucaa. Pacupenenenre 3JeKTPOHOB 10 S3HEPreTUYECKUM YPOB-
HSM B COOTBETCTBUU C NMPUHILIUIIOM HaUMEHbIIIEH SHepruu, npaBuiaoM XyHaa u npunuunom Ilaynu. OcoOeHHOCTH CTPOEHUSI SHEPTETUUECKUX YPOBHEH aTOMOB
d-anemeHTOB. DnekTpoHHas KoH(puUrypanus atoma. Kimaccupukanus XUMUYECKHX JJIEMEHTOB (S-, P-, d-ameMenThbl). OCHOBHOE M BO30Y)KICHHBIC COCTOSHHS
aToMOB. BasieHTHbIE 25eKTpOHBIL. Ilepuoanyeckas cucrema xumuueckux 3yemMeHToB .M. Menaeneesa. @usnueckuit cmpicn [lepuonnueckoro 3axkona J[.H.
MenpeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB 3JIEMEHTOB M MX COCAMHEHUN MO NepuoAaM M rpynmnaM. MUpOBO33pEHUYECKOE U HAYUHOE
3HaueHue [lepuogumueckoro 3akona /.. Menaeneesa. [lpoenoswl /]. M. Menodeneesa. Omkpvimue HOBbIX XUMUYECKUX DJIEMEHMOB.
DJeKTpOHHAs MPUPOAA XUMUYECKOHN CBS3H. DIEKTPOOTpHUIATeTbHOCTh. KoBaneHTHas! CBA3b, €€ PA3HOBUAHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U J10-
HOpHO-aKIenTopHbI). oHHast cBsi3b. MeTamuinueckas cBsi3b. Bogopoanas cBsizb. MesicmonexkynapHvle 83aumo0eticmeus.
Kpucrannmuueckue n amop¢Hbie BemiecTBa. TUIIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIsIpHAs, HOHHAs, METAUTUYECKas). 3aBUCUMOCTh (PU3NIECKUX
CBOMCTB BEI[ECTBA OT TUIA KpHUCTaNInyeckon pemeTku. [Ipuunnel MHOTOOOpa3us BemiecTB. COBpeMEHHbIE MPECTABICHUS O CTPOCHUU TBEPIBIX, KUAKUX U
ra3000pa3HbIX BelecTB. /Kuokue kpucmaniol.
Xumuyeckue peaknuu. ['oMoreHHble U rereporeHHbie peakiuu. CKOpOCTh pPeakiiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPUPOJBI pearupyomux Be-
IIECTB, KOHIIEHTPALMU PearupyrolnX BellecTB, Temneparypoli(npasuio Bant-I'odda), mmomann peakiinoHHONW MOBEPXHOCTH, HATMYMSI KaTamu3aTtopa. JHep-
TUsl aKTUBALUU. AKmugupogantulll komniexc. Katanuzatopsl 1 kaTtanu3. Posib kaTanu3aTopoB B IPUPOJI€ U TPOMBIIUIEHHOM ITPOU3BO/ICTBE.
Ilonamue 06 sumanvnuu u sumponuu. Inepeus I'uboca. 3axon I'ecca u crnenctsus u3 Hero.TemsoBble 3 (HeKThl XUMUUECKUX peakiuid. TepMoxumuueckue
ypaBHeHUs. OOpatuMocTh peakuuil. Xumuueckoe paBHoBecue. CMeIIeHHe XUMUYECKOT0 PaBHOBECHS MOJ] IEUCTBUEM PA3IUYHBIX (PAKTOPOB: KOHIEHTPAIUH
peareHTOB WM IPOAYKTOB PEAKLIUH, JAaBICHUs, TeMIepaTypsl. Poib cMeleHns paBHOBECHS B TEXHOJIOTMYECKUX IIPOLIECCAX.
JucnepcHbie cucteMbl. Konnouousie cucmemsl. VICTUHHBIE pacTBOpBL. PacTBopeHme kak pusnko-xuMudeckuii mporecc. CriocoObl BRIpaKeHHsI KOHIIEHTPAIIUU
pPacTBOPOB: MaccoBasi A0JIsI PACTBOPEHHOIO BEIECTBA, MOIAPHAS U MOIANbHAA KOHYeHmpayuu. Tump pacmeopa u mumpogaHue.
Peakuuu B pacTBopax aneKTposnToB. KauecTBeHHBbIE peakiiui Ha HOHBI B pacTBOpe. KHCI0THO-OCHOBHBIE B3aUMOEHCTBHS B pacTBOpax. AM(OTEPHOCTb.
Honnoe npouzsedenue 600vl. Booopoonuiii nokazamens (pH) pacmeopa. I'maponus coieid. 3Ha4eHHUE THAPOIU3a B OMOTOTHIECKUX OOMEHHBIX MPOIeccaXx.
[Ipumenenue ruiponmnsa B IPOMBILLIEHHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMA B IPUPOAE, NMPOM3BOACTBEHHBIX MPOLECCAX U JKU3HEAEATENBHOCTH OpPraHu3MoB. OKuciumenvHo-
goccmaHogumenvublli nomenyuan cpeovl. /Juazpamma I1yp6s. IloBeneHue BeniecTB B cpeax ¢ pa3HbIM 3HaueHHeM PH. MeTobl 3JIeKTpOHHOTO U 21eKMPOHHO-
uonHoeo 6ananca. ['abBaHUYECKUM dTIEMEHT. XUMUYECKUE UCTOYHUKU TOKA. Cmanoapmmbiil 6000pooHbill 31eKkmpood. Cmanoapmmubslil S1eKmpoOHbLL NOMEH-



yuan cucmemsol. Pso cmanoapmmueix snexmpoousix nomenyuanos. Hanpasnenue okuciumenbHo-60CCMAHO8UMENbHBIX peakyuli. DIEKTPOIU3 pacTBOPOB U pac-
1aBoB cosielt. [IpakTuueckoe mMpuMEHEHUE IEKTPOIU3a AJIs MOTYyYEHUs ET0YHBIX, IET0YHO3EMENbHBIX METAIUIOB U amtoMUHUS. KOoppo3usi MeTayiioB: BUJIbI
KOPpO3H1H, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH.

OCHOBBI HEOPTAaHNYECKO XUMHUM

Oomas xapakrepuctuka meMeHToB [A—IIA-rpynn. Oxcunsl v nepokcuapl HaTpus U Kanus. PacriosHaBaHue KaTHOHOB HaTpus U Kanus. Colu HaTpHs, Kajus,
KaJIbIMsl U MarHusi, UX 3Ha4eHHE B MPUPOJIE U )KU3HU ueroBeka. Kecmrxocmob 600vl u cnocodwl ee ycmpanenus. Komnnexchvie coedunenus anomunus. Anromo-
CUNUKAMBL.

Metamnst IB-VIIB-rpynn (Mens, muHk, Xxpom, mMaprader). OcoOeHHOCTH CTpoeHHs aToMOB. O0mmue Gu3ndeckue U XuMudeckue cporictea. [lonyuenue u mpu-
MeHeHue. OKCHUIbl U TUAPOKCUABI 3TUX METAJIJIOB, 3aBUCHMOCTb UX CBOICTB OT CTENEHM OKUCIIECHHUS 3jeMeHTa. BaxHeimune conu. OKUCIUTEIbHbIE CBONCTBA
COJIeil XpoMa U Maprasiia B BbICIIEH CTENeHH OKUCIeHUs. KomniekcHble coeOureHus xpoma.

OO0mmas xapakTepucTrka 35eMeHToB [V A-rpynmbel. CBOHCTBA, MOTy4YeHHE U TpUMeHeHne yriis. CHHTEe3-ra3 Kak OCHOBA COBPEMEHHOM MPOMBITINICHHOCTH. AKTH-
BHUPOBAHHBIN yroiib Kak afcopOeHT. Hanocmpykmypsi. Muposbvie docmudicenusi 8 0baacmu co30aHus HAHOMAMepuanos. INeKmpoHHOe CIMpoeHue MOJIeK) bl
yeaprozo easa. llonyyenue u npumenenue yeapuozo 2asa. buonorudeckoe neiictBue yrapHoro rasa.Kapounbl xanbius, anoMuHHs U kene3a. KapOoHatel u
runpokapOoHatel. Kpyeosopom yenepooa 6 dxcugou u Hedxcugou npupoode. KauecTBeHHas peakiust Ha KapOoHAT-MOH. PH3MUECKUE U XMMHYECKHE CBOWCTBA
kpemuusi. Cunanbl u cunuiuabl. Oxeun kpemuus (IV). Kpemuuebie kucinoTs! ¥ ux coiu. CHIMKaTHBIE MUHEPAJIBbI — OCHOBA 36MHOW KOPBI.

O6mas xapaktepuctukasieMenToB VA-rpymnmbsl. Hutpuasl. KauecTBeHHas peakius Ha HOH aMMOHHUA. A30THas KHCIIOTa Kak OKucinuTenb. Hutpatel, ux ¢usn-
YeCcKHe U XMMUYECKHEe CBOMCTBA, MpuMeHeHnue. CBONCTBa, momydenne u npumeHenue gpochopa. ®ochun. docdopusie u nomudochopHsie KUCAOTHL. bruosnoru-
geckas poJib pocdaTos.

O6mas xapakTepuctukaieMeHToB VIA-rpymnmbl. OcoOble CBOMCTBa KOHIICHTPUPOBAHHOM CepHOI KucnoThl. KauecTBeHHBIE peakliuu Ha CylIbGUa-, CyIbPuT-,
U Cyib(aT-UOHBI.

O6mr1as xapakrepuctukadieMeHToB VIIA-rpynmnel. Oco6eHHOCTH XUMuH QTopa. ['amoreHoBoA0OpOIbl U UX ModydeHue. ['amoreHoBOJOPOHBIE KUCIOTHI U X
conu. KauecTBeHHbIE peakliMM Ha rajioreHua-uonsl. Kucnopoaconepxaiue coequHeHus xyuopa. [[puMeHeHne raJoreHoB U X BaXXKHEHIINX COeAMHEHUH.
bnazopoonvie cazwvi. [Ipumenenue 61a20po0HbIX 2a308.

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOJHBIX COETMHEHUH, BHICIIIMX OKCHIOB U THIPOKCUIOB.

Wnentudukanus HeOpraHn4eckuX BEIIECTB U HOHOB.

XuMus 4 KU3Hb

XUMUS U CENbCKOE X03sICTBO. MUHEpalbHbBIE U OpraHudeckue ynoopenusi. CpencTsa 3aliiuThl paCTEHUH.

Xumus B TPOMBITTUIEHHOCTH. OOIIIHe MpeCTaBIEHUS O POMBIIIICHHBIX CIIOCO0aX MOYYSHHUS XUMHUYECKUX BEIIECTB (Ha MpUMepe TPOU3BOACTBA aM-
MHaKa, CepHOM KUCIOTHI). UepHas u 1iBeTHas MeTauryprusi. CTEKIIO ¥ CHIIMKaTHAs! TPOMBITIUIEHHOCTb.

Xumus B ctpoutenbcTBe. [lemenT. beton. [1on0op onTHManbHBIX CTPOUTEIHLHBIX MATEPHUAJIOB B IPAKTUYECKOMN JACATEIHPHOCTH YEIOBEKA.

XuMHS ¥ KOJIOTHS. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpelibl B ero nmocheacTBusa. Oxpana ruapocdepsl, mouBbl, atMochepsl, Giopsl U payHb
OT XMMUYECKOTO 3arps3HEHUSI.



Tunbl pacyeTHbIX 32/1a4:
PacueTsl MaccoBOM 10511 (Macchl) XUMHUUECKOTO COETUHEHUS B CMECH.
Pacuets! Macchl (00beMa, KOTMYECTBA BELIECTBA) MPOIYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH).
PacueTsl MaccoBO# MM 00BEMHOM JIOIH BBIXO/1A MPOIYKTA PEAKLUU OT TEOPETHUECKH BO3ZMOXKHOTO.
Pacuets! TemoBoro 3¢ dexra peakuuu.
PacueTsl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEAKIUIX.
PacueTsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) IPOYKTA PEAKLIMH, €CIIM OJJHO U3 BEILECTB JJaHO B BUJIE€ PACTBOpA C OIpeIeIeHHOW MaccoBOH Joieil
PacTBOPEHHOIO BELIECTBA.
IIpumepHBbIe TeMbI NPAKTHYECKUX PadoT
W nenTudukanys HeOpraHM4eCKUX COeITMHEHUH.
[Tonmy4yenue, cobupanue M pacrio3HaBaHHUE T'a30B.
Pemenne skcnepuMeHTANBHBIX 3a7a4 110 TeMe «MeTamib.
Pemenne skcnepuMeHTANBHBIX 3a4a4 110 Teme «Hemeramnsy.
Pemenne skciepuMeHTANBHBIX 3a7a4 110 TeMe «I'eHeTndeckas CBsi3b MEKy KilacCaMu HEOPraHUYECKUX COCIUHEHUI.
YcTpaHeHue BpeMEHHOM JKECTKOCTH BOJBI.
KauecTBeHHBIE pEaKIIMM Ha HEOPIraHUUYECKNE BELIECTBA U UOHBI.
HccnenoBanue BAMSHUS PA3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON peaKIUH.
Omnpenenenne KOHIEHTPALMK PacTBOpa ACKOPOMHOBOM KHCIOTHI METOAOM TUTPOBAHMUSL.



TEMATHYECKOE INTAHUPOBAHUE C YKA3SAHUEM KOJIMYECTBA YACOB HA OCBOEHME KAXKJIOM TEMBI B 10 KJIACCE
VYueonuk: B.B.Epemun, H.E.Ky3smenko, B.I. Tepenun, A.A.Jlpo3znos, B.B.JIyaun
«Xumus 10 kimace, yrayoseHHbId ypoBeHb» MockBa «JIpoday, 2020

Tembl

KoJj.ua
COB

TEMA 1. IOBTOPEHME ¥ YIJIYBJIEHUE 3HAHUM (11 4acos)

Th-unctpykuus. Hay4anbsie METObI TO3HAHUS B XUMHHU. VICTOUHHKH XUMHUYeCKOW nHpOpMarmu. [Tonck nHpOpMAaIny 1Mo Ha3BaHHUIM, HIACHTH(HU-

KaTopaM, CTPYKTYPHbBIM popmysiaM. XUMHUYECKUH aHATN3, CHHTE3, MOJICIIMPOBAHUE XUMHUYECKHUX MPOIIECCOB U SBJICHUN KaK METOJIbI HAYYHOTO TIO-
3HaHUA. MaTeMaTH4eCcKoe MOACITUPOBAHUE TPOCTPAHCTBEHHOT'O CTPOCHUS MOJIEKYJT OpraHnYecKuX BeniecTB. CoBpeMeHHbIE (PU3NKO-XUMUICCKHE

METO/Ibl YCTAHOBJICHHSI COCTaBa M CTPYKTYPHI BelecTB. ATOMBI, MOJICKYJIbI, BEIIIECTBA.

CtpoeHue aToMa

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH 1 HepI/IOI[I/I‘leCKaH CHUCTCMAa XMMHNUYCCKHX JJICMCHTOB l[ H. Menaeneena

XuMHUecKas CBSI3b

Ar PETATHBIC COCTOSHUA

PacdeTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIUN

I'a30BbIC 3aKOHEI.

Knaccudukanus xumudeckux peaknuii. OKHCIUTETHHO - BOCCTAHOBUTEIIBHBIC PEAKIIUN

OO |N|O|O1 B |WN

Baxxnelinime Kiaccol HCOPIraHNMYCCKUX BCIICCTB .KomriuiexcHeie COCAMHCHHUA

[N
o

PacTtBopsl. Peakunu nonHoro oomena I 'uaponus coneit

[N
-

KonTpoJsbHasi pabora Nel ( BxogHast)

AR

TEMA 2. OCHOBHBIE IOHATHUS OPTAHUYECKON XUMUU (9 yacos)

[N
N

[losiBieHHE 1 pa3BUTHE OPTraHMYECKOW XMMHHU KakK HayKu. [Ipeamer opranndeckoil XuMund. MecTo ¥ 3Ha4eHUE OPraHM4eCKON XVMHH B
CHUCTEME ECTECTBEHHBIX HayK.B3aMMOCBA3b HEOPraHMYECKUX U OPIraHUYECKUX BEILIECTB.

13

[TprunHBI MHOTOOOpA3Hs OPraHUUECKUX COeAUHEHNH . XUMUYECKOE CTPOEHUE KaK MOPIO0K COEUHEHUSI aTOMOB B MOJIEKYJIE COTIIACHO UX
BaJIEeHTHOCTH. OCHOBHBIE MOJIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHUSI Oprannyeckux coeuHenuid A.M. bytnepoa. YrnepoaHslii cke-
JIET OpraHu4ecKor MoJIeKyJbl. KpaTHOCTh XMMUYECKOH CBSA3H. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOTO CTPOCHMSI MOJIEKYI..
ITonsiTHE 0 QYHKIMOHANBHOU Tpynne. DIeKTPOHHBIE 3P (EKTHI B MOJIEKYyJIaX OPraHMYECKUX COeTMHEHUI

14

W3omepust 1 n30Mepbl

15

HpI/IHHI/IHH KJ'IaCCI/Iq)I/IKaI_II/II/I OpTraHU4YCCKUX CO€IUHEHMH.

16

MexiyHapoiHass HOMEHKJIaTypa U IPUHIIUIIBI 00pa30BaHusl HA3BAHUN OPTaHUYECKUX COEJIMHEHMII.

17

Knaccudukanus 1 0cOOEHHOCTH OpraHMuecKuX peakuuil. Peakunonnsie neHTpsl. [lepBoHavanbHbIE MOHATHS O TUMAX U MEXaHU3MaxX
OpraHMYECKUX peakluid. 'OMOTUTHYECKHIA U TeTePOTUTHYECKUN pa3pblB KOBAIEHTHON XuMudeckon cBa3u. CBOOOHOpaIuKaIbHBIA U
MOHHBIA MexaHu3Mbl peakiuu. [TousaTue o Hykieoduie u aaekTpoduie.

Rl ||-

18

Haxoxxnenne MonexysipHOi (pOpMYITbI OPraHUIECKOTO BEIIECTBA MO €0 TIOTHOCTH M MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €T0
COCTaB, WJIX I10 MPOAYKTaM CrOpPaHUs.

19

Haxoxxnenne MonekysipHON (POPMYITbI OPraHMYECKOTO BEIIECTBA MO €0 TUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOIAIINX B €r0
COCTaB, WX 1O NPOAYKTaM CTOPaHUs.




20

| IIpakTyeckas padora Nel KauecTBeHHOE onpesieIeHHE YIIepoaa, BOAOPOIA U XJI0pa B OPraHNYEeCKUX BEHNIECTBAX.

TEMA 3. YIJIEBOJIOPO/IbI (27 uacos)

21

o) o
AJKaHbl. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI MeTaHa. SP -ruOpuan3anus opouTaneit atoMmoB yrieposa. ['omosno-
rU4eckuii psa u odmas ¢popmyna ankanoB. CucremMaTHueckas HOMEHKIIATYpa alKaHOB U paJuKaiioB. M3oMepus yriiepoJHOro cKelera.
Du3nUecKue CBONCTBA AIKAHOB. 3aKOHOMEPHOCTH U3MEHEHUs (PU3HMUECKUX CBOWCTB.

22

IIpakTuyeckas pa6ora Ne 2.CocraBieHue Moiesield MOJICKYJI YTIIIEBOJOPOIOB

23

XUMHUYECKUE CBOICTBA aJIKaHOB: TaJIOT€HUPOBAHKE, IETHIPUPOBAHUE, TEPMUYECKOE Pa3JI0KEHUE, KDEKUHT KaK CIIOCOOBI MOIy4YeHUs
BO)XHEHIINX COEIMHEHUH B OPraHMYeCKOM CHUHTe3€e. ['opeHue ankaHoB Kak OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIJIa B IPOMBIIIUIEHHOCTH
u ObITy. MI30Mepu3anus Kak croco0 Moy4eHust BHICOKOCOPTHOTO OeH3MHA. MeXaHU3M peakun CBOOOHOPAIMKAIBHOTO 3a-
memeHus. Jlemoncrpanuu. ['openue ankaHoB . OTHOIIGHHE QJIKAHOB K PacTBOPY NEPMaHIaHaTa Kalus .

24

[Tonyuenue ankanoB. Peakuus Bropua. HaxoxaeHue B npupojie ¥ TPUMEHEHUE aJIKAHOB.

25

[Muknoankansl. CTpoeHHe MOJIEKYI LKKIIoaKaHoB. O01mas ¢hopMya nukioankaHoB. HoMeHknaTypa nukinoankaHos. 3omepust uk-
JIOAJIKaHOB: YTJIEPOJHOTO CKEJIeTa, MeXKKIacCoBast, MPOCTpaHCTBEHHAs (yuc-mpanc-nzomepusi). Crienuduka CBONCTB HUKIOAIKAHOB C
MaJIbIM pa3MepoM LHKIIA. Peakliuy npucoeIMHEeHUs U paIuKaJIbHOTO 3aMeIlSHUsI.

26

AnKeHbl. DIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI TUJICHA. spL-rn6pHnH3aum opbOuTaseit aTOMOB yIyiepoaa. G- U T-
cBs3u. ['omonornueckuit psaj u o0mas popmyna aakeHoB. HomeHkaTypa ainkeHoB. M3oMepus alKeHOB: YIIIEpOIHOIO CKeJIeTa, 1MoJIo-
YKEHUS KpaTHOH CBSI3U, IPOCTPAHCTBEHHAs (yuc-mpanc-u30Mepus), MexkinaccoBas. usnueckue cBoiicTBa ajikeHOB. JlabopaTropHbie
onbIThl. CocTaBieHue Moieel MOJIeKysl HelpeaelibHbIX coeinHeHui . Jlemonctpanus 1llapocrepkHeBas U MaciuTaOHasi MOAEIN MO-
JIEKYJIbl TUJICHA.

27

XUMHUECKUE CBOICTBA alKeHOB Peakiuu 351eKTpodHiIbHOro MPUCOEIUHEHUS KaK ClI0CO00 MOTyd4eHUs! PYHKIIMOHAIBHBIX POU3BOIHBIX
yriesonopoaos. [IpaBuiio MapkoBHUKOBA, €ro 2JIEKTPOHHOE 000CHOBaHME. Peakun okucienus n nonuMepusanunllommstunen kak
KPYITHOTOHHAXHBIN IPOAYKT XUMUYECKOTr0 MPon3BoACcTBa. JleMoncTpanun. OTHOLIEHNE STHIIEHA K PACTBOPY IIEpMaHIraHaTa Kajusl.
['openne sTunena.

28

[TpoMbInieHHBIE U TA0OPATOPHBIE CIIOCOOBI MOTYYeHHsI anKeHOB. [Ipasuno 3atiyesa. [lpumenenne ankeHoB. JJemoncrpanumn. [lomy-
YEeHHE dTUJIEHA PeaKIMell eruiparalium dTaHosia

29

IIpakTuyeckas padora Ne 3. [lonydeHne STUIeHa U ONBITHI C HUM

30

Pemienue 3ama4 ¥ BRIIOJHEHHE ynpaxcHeHI/Iﬁ M0 TeMaM « AJIKaHBI « U «AJKEHBI»

-

31

Anxanuensl. Knaccuduxarus ankagueHoB 10 B3aMMHOMY PACIIONIOKEHHUIO KPATHBIX CBA3EH B Mosiekyse. OCOOEHHOCTH 3IIEKTPOHHOTO
U TIPOCTPAHCTBEHHOTO CTPOEHUS COMPSKEHHBIX ajKkagreHoB. Oomas ¢popMyna ankaaneHoB. HoMeHkIaTypa v u30MepHs alkaJIieHOB.
®uU3nYECKUEe CBOMCTBA ATKAIUEHOB. XUMUYECKHE CBOMCTBA AJIKAIUEHOB: PEAKIIMU TPUCOCTUHECHUS (rumpupoBaHme, rajgore-
HUPOBAHWE), TOPEHUS U MOJUMEPHU3aIIU.

32

Bxnag C.B. JlebeneBa B mosiydeHHe CHHTETHUECKOTO Kayuyka. Bynkanu3zanus kayuyka.Pesuna.Muoroobpasue BU0B CHHTETHUECKHX
Kay4yKOB, MX CBOWCTBA U NpuMeHeHue. [lonyyenne ankaaueHos.

33

AJNKUHBI. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIBI alleTUJIeHA. SP-TUOpuAn3aius opOuTaiei aToMoB yriepoa. ['omo-
JIOTHYECKU psia u odmas popmyna ankuHoB. HomeHnknarypa. M3omepusi: yriepoaHOro ckenera, HoJ0KeHUs KpaTHOU CBS3H, MEX-
Kj1accoBasi. GU3MUECKUE CBOICTBA AJIKUHOB.

34

XHMHUYECKHE CBOMCTBA AJIKMHOB: PCaKIMU NPUCOCANHCHUS KaK CIIoco0 MOJIYYCHUS MMOJIMMEPOB U JPYTI'UX NOJIC3HBIX HPOJYKTOB. Peax-




yuu 3amewjenusi. 'opeHue aleTuieHa Kak UICTOYHUK BBICOKOTEMIIEPATYpPHOTO TUIAMEHH JJIs CBApKHU U pe3Ku MeTauioB. leMoHcTpa-
nuu. OTHOLIEHNE alleTUIeHa K pacTBOPY MepMaHraHaTa kanus . ['opeHue aretuieHa

35 | [lomyyenue anernieHa MUPOIM30M MeTaHa M KapOuIHBIM MeToIoM. [IpumMeHenune aneruieHa. 1
Jlemoncrpanuu. [lonyyeHue anermieHa ruipoan3oM KapOuaa Kaablys

36 | Pemenue 3a/1a4 1 BBIITOJHEHHUE YIIPAKHEHUH IO TEMaM «AJIKAJUEHBI», «AJIKHHBD) 1

37 | Apensl. Ucmopus omkpwuimus 6enzona. COBpeMEHHbIE IIPEACTaBICHU 00 3JIEKTPOHHOM U IIPOCTPAHCTBEHHOM CTPOEHHH OEH301a. 1
M30omepust 1 HOMEHKJIaTypa romosioroB 0enzosa. O6mmas popmysa apeHoB. Pusnyeckue CBONCTBa OEH3071a.

38 | Xummueckue cBoMCTBa OEH30JIA: PEAKIIUU IEKTPOGUIBLHOTO 3aMeIeHUs (HUTPOBAaHKE, TAIOTEHUPOBAHNE) KaK CIIOCO0 MOTYICHHUS 1
XUMHUYECKHUX CPEICTB 3aIUThI PACTCHUI; TPUCOCAMHEHUS (THIPUPOBAHUE, TAIOTCHUPOBAHUE) KaK JI0KA3aTeLCTBO HEMPEAEIHHOTO
xapakrepa OeH3oua. Peakuus ropenus. Ocobennocmu xumuiueckux ceoticme moayona. B3auMHoe BIUsIHHME aTOMOB B MOJIEKYJIE TOJIYO-
1a. Opuenmayuonnvie 2¢hpekmoi 3amecmumenei

39 [Ilonyyenne Genzona u romosoros . [IpumeHeHne roMmosoroB 6eH3ora. 1

40 | Pemenue 3a1a4 ¥ BHINOJIHEHUE YIIPAKHEHHUH 1O TEME «APEHBI) 1

41 | T'anoreHonpou3BOJHbIE YIIEBOAOPOAOB. CTpoeHHE, HOMEHKIIATYpa, U30MepHsl, (U3nUecKre U XUMHUECKHE CBOMCTBA 1

42 | I'enerndeckasi CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIICBOIOPOAOB 1

43 | Xumus u sHepreruka. [IpupoiHple HCTOUHUKHU YriieBoopooB. IIpupoanblil v nomyTHbIH HEPTIHOM ra3bl, KX COCTAaB U MCIIOJIb30Ba- 1
HUe

44 | CocraB HedTH U ee nmepepadoTka. Kpekunr, pudopmunr. Heprenpomykrel. OkTaHoBOE unciio OeH3uHa. OXpaHa OKpyKaroleh cpe bl 1
npu HedrenepepaboTKe U TPAaHCIIOPTUPOBKE HEPTENPOTYKTOB.

45 | Yronb. AnbTepHaTUBHBIC HCTOYHUKH SHEPTHH. 1

46 | O6o61mmaroniee NOBTOPEHHE M0 TeMe «Y TIIEBOIOPOIBI» 1

47 | KonTpoJbHas padora Ne 2 1o Teme «YTJIEBOIOPOIbI» 1

TEMA 4. KHCJIOPOJACOAEPXKXAIINE OPTAHUYECKHWE COEJAUNHEHMUS ( 22 yaca)

48 | Cnmptsl. ITpocteie a¢upsl. Knaccudukanus, HoMeHkIaTypa cnupToB. ['oMonoruyeckuii psa u odmast popMyina npeienbHbIX 0JTHO- 1
aTOMHBIX criupToB. M3omepus. @u3ndeckne CBONCTBA MPEIEIbHBIX OJJHOATOMHBIX CITUPTOB. BomopoiHas CBsI3b MEXIYy MOJICKYIIaMH H
ee BIUsHHE Ha (pU3HUECKUe CBOICTBA CIIUPTOB.

49 | XuMudeckre CBOMCTBA: B3aMMO/ICHCTBHE C HATPHEM KaK CIIOCO0 YCTAaHOBJICHHUS HATMYHUS TUAPOKCOTPYIIIBL, C TAIOTEHOBOIOPOIaMHU 1
KaK crioco0 TOJTy4YeHHUs! pacCTBOPHUTENEH, BHYTPU- M MEKMOJICKYIISIPHAS AeTUApaTalns. Peakius ropeHus: CliupThl KaK TOTUMBO. Jle-
MOHcTpauuu. B3aumoaeiictBue HaTpus ¢ 3TaHosnoM. OKHCIIEHUE 3TaHoIa OKCHIOM Meau. ['openue sTanona. Bzaumoneiictsue mpem-
OYTHJIOBOTO CIIUPTA C CONISIHOM kucaoToi. JIabopaTopHble onbIThl. CBOMCTBA 3THIOBOTO CIHPTA

50 | I[Tomyuyenue sTanona: peakius OpoKeHUs TIFOKO3bI, TUApaTanus 3TuieHa. [Ipumenenue Metanosna u stanona. Gusnonornyeckoe neii- 1
CTBHE METAHOJIAa M 9TAHOJIa HA OPTaHM3M YeJIOBEKA.

51 | OTUIEHTIIMKOIG ¥ TIIMIEPUH KaK MPEJICTAaBUTEIH MIPEIEIbHBIX MHOTOAaTOMHBIX CITUPTOB. KadecTBeHHas peakiys Ha MHOTOaTOMHEIE 1
CIHPTHI ¥ €€ MPUMEHEHHUE [T paclio3HaBaHUs TITUIIEPHUHA B COCTaBe KOCMETHYECKHX CpeAcTB. [IpakTuueckoe mpuMeHEeHHEe ITUIICHT -
naukound u rnuneprHa. lemoncrpanuu. KauectBeHHas peakiysi HA MHOroaToMHbIe criupThl.JIabopaTtopHble onbIThl. CBOMCTBA
TJIMIEpUHA

52 | IpakTtuuyeckas padora Ne 4. CBoiicTBa OTHOATOMHBIX 1 MHOTOQTOMHBIX CITUPTOB 1




53

®enoun. CtpoeHue MoeKybl (penona. Bzaumuoe BnusiHIEe aTOMOB B MoJieKyie penona. duzndeckue cBoicTBa penona. XuMu4eckue
CBOMCTBA (peakIuy ¢ HaTPUEM, THIPOKCUIOM HaTpusi, OpoMom). [Tonyuenue penona. [lpumenenue denona.

54

Penienue 3a1a4 1 BBINOJIHEHHE YIIPAKHEHUH 110 TeMe «CIUPTHI ¥ (HhEHOIIBD»

55

Anpaeruapl U keToHbl. Kitaccudukanus apaeruoB 1 KeToHOB. CTpOEHUE TTPEACTbHBIX AJBJETUI0B. DIEKTPOHHOE U TIPO-
CTPaHCTBEHHOE CTPOSHUE KapOOHWIBHOM rpymiel  ['oMonorudeckuii ps, oomas opMyiia, HOMEHKIIATypa M H30MEPUS TIPEISTbHBIX
anpaeruoB. GU3NYECKUe CBOMCTBA MPEACIbHBIX AJIbJCTHIIOB.

56

XUMHYECKUE CBOMCTBA MPEACIbHBIX alIbJIETHI0B: THIPUPOBAHKE; KAYECTBEHHBIE PEAKI[MU HAa KapOOHUIIbHYIO TPYIITY (peaKius «ce-
pebpsiHOTO 3epKaiiay, B3auMoeiicTBue ¢ rupokcuom meau (1)) u ux npumenenue ais 0OHapyKeHUs! IPEACIbHBIX allbJIETHI0B B
MPOMBIIIICHHBIX CTOYHBIX BOJAX.

57

[Tosnydenue npenenbHbIX aabAETUA0B: OKUCICHUE CIMPTOB, THApaTanus anetuieHa (peakuus Kydyeposa). TOKCHUHOCTD anbAeru10B.
ITpumenenue ¢popmanbaeruia u aneraabaeruia. ALEeToH Kak IIpecTaBuTeNb KeToHOB. CTpoeHne MoJleKy bl aneToHa. OcoO0eHHOCTH
peakuuu okucieHus anerosa. [Ipumenenue anerona./lemoncrpanun. OnpenencHue aabAeruioB IPH OMOIIN KaYECTBEHHBIX peaK-
ui. OKuCIeHHE albJAEeTUA0B IEPMAHraHATOM KaJusl.

58

KapOonogsle kucnotsl. Knaccudukanus 1 HoMeHkIaTypa KapOOHOBBIX KUCIOT. CTpoeHHe NpeAeabHbIX 0JTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE KapOOKCHIIbHOM TpynIibl. ["'oMonorndeckuii psit 1 oomast popmyiia mpeaeabHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUECKUE CBOICTBA NPEAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. JIabopaTopHbIe OnbI-
Thl. CBONCTBA YKCYCHOM KHCIIOTBI

59

XVMUYECKUE CBOWCTBA MPEEIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (PEaKIUu C METallaMi, OCHOBHBIMU OKCHIaMH, OCHOBaHUSI-
MU U COJI?IMI/I) KaK IMOATBECPKACHUEC CXOACTBA C HCOPraHMYCCKUMH KHUCJIOTAMU. PeaKum{ 3Tep1/1(1)1/11<a111/11/1 uee O6paTI/IMOCTI). Bmsgaue
3aMeCTUTENEH B YIIEBOIOPOAHOM PaauKaje Ha CUITY KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHYECKUX CBOMCTB MypaBbUHOMN KHUCIOTHI.
Jlaboparopubie onbIThbl. CoJii KAPOOHOBBIX KHCIOT

60

[Tony4yeHue npeaeabHbIX 0THOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKUCIIEHUE aIKaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, alibAerH10B. Bax-
HeHIIMe MpeIcTaBuTeNN KapOOHOBBIX KUCIIOT: MypaBbUHas, YKCycHas 1 OeH30lHas. Briciine npeienbHble U HenpeaenbHble KapOOHO-
Bble KUCIOTHL. Onmuueckas usomepus. Acummempuyieckui amom yenepooa. Ilpumenenrie KapOOHOBBIX KHCIIOT.

61

IIpakTuyeckas padora Ne 5. [lonydyeHne yKCyCHOM KUCIIOTHI U U3yUYEHUE €€ CBOMCTB.

62

Pemnienue 3ama4 ¥ BRIIOJHEHHUE ynpa)KHeHI/Iﬁ 110 TCMC ((AJ'IBI[CFI/II[H n Kap6OHOBLIe KHCJIOTBI»

63

Crnoxuble 3¢upbl 1 xkHUpbl. CTPOCHNHE U HOMEHKJIATypa CIOKHBIX 3()UpoB. MexkinaccoBas H30MepHsi ¢ KapOOHOBBIMU KHCIIOTAMHU.
CrniocoOblI nostydeHus cioxHbIX 3gupoB. OOpaTuMOCTh peakuuu Tepudukannu. [IpumMenenune cioxxHbIx 3(pUpoB B MUILIEBON U Hap-
(broMepHOI TPOMBIIIIICHHOCTH.

64

}KI/IpBI KaK CJIOJKHBIC 3(1)1/1];)1)1 TIMIOEPHUHA U BBICIIHUX Kap6OHOBBIX KHCIOT. PacTuTeNNbHBIC 1 JKUBOTHEIC KHPBI, UX COCTAaB. dusnueckue
CBOMCTBaA JKUPOB. XHUMHUYECKHE CBOMCTBA JKUPOB: THAPUPOBAHUEC, OKHUCJIICHHUC. FI/II[pOJ'II/IS HJIN OMBIJIICHUC )KUPOB KaK CIIoco0 ITPOMBIIII-
JICHHOT'O ITOJTYYCHUSA COJIEH BBICIINX Kap6OHOBBIX KHCJIOT.

65

[TpumeneHue kupoB. MbUIA Kak COJIM BBHICIIMX KapOOHOBBIX KHCJIOT. MoroII1e CBOIICTBAa MbLIA.

66

HpaKTH‘leCKaH pa60Ta Ne 6 Pemienne OKCIICPUMCHTAJIbHBIX 3a/1a49 Had PACTIO3HABAHUC OPTaHUYCCKUX BCIICCTB.

-

67

Pernienue 3a/1a4 ¥ BBIOJHEHHUE YITPAKHEHHUN IO TEME
«Kucnopojcoepxaiiyie OpraHuIeCKue COCTMHECHHS




68

O6o6mmarmuil ypok mo teme «Kucinopojcoaepskaniyie OpraHun4ecKie CoeTMHECHUSDY

69

KonTpoasnas pabdora Ne3 o teme «Kucinopoacoaepkamiye opraHideCKie CoOeTMHEHUS

TEMA 5. ABOTCOJEPXAIIUE COEJMUHEHUSI (4 yaca)

70

HI/ITPOCOGI[I/IHGHI/IH

71

AMMHEL. HepBI/I‘IHI)Ie, BTOPHUYHBIC, TPCTUYHBIC aMUHBI. KJ'IaCCI/I(bI/IKaHI/IH AMMHOB I10 TUITY YTJICBOAOPOJHOI'O pajJjuKalla U YUCIly aMH-
HOT'PYIII B MOJICKYIJIC. 9J'ICKTpOHHO€ U IMIPOCTPAHCTBCHHOC CTPOCHUC IMPEACIIbHBIX aMUHOB. dusnyeckue CBOMCTBA aMUHOB. AMHHBI KaK
OpTraHU4YC€CKUC OCHOBAHMA: pCAKIIUU C BOﬂOﬁ, KHcIIoTaMu. Peakius TOpCHUA. AHnIMH Kak MNpEaACTAaBUTCIIb APOMATUUCCKHUX aMUHOB.
CTpOCHI/Ie AaHWJINHA. HpI/ILII/IHBI ocaa0JIeHUsT OCHOBHBIX CBOMCTB aHWJIMHA B CpaBHCHHH C aMHUHaMU IIPEACIIBHOTO psjaa.

72

XHMHUYeCKrEe CBOMCTBA aHHMJIMHA! BSaHMOﬂeﬁCTBHe C KUCJIOTaMH, 6p0MHOI>i BOHOI;'I, OKHCJICHHUC. HonyquI/Ie dAMHWHOB aJIKWJIMPOBAHHUCM
aMMHraKa 1 BOCCTAaHOBJIICHHEM HUTPOIIPOU3BOJHBIX YITIEBOAOPOOOB. PeaKHI/IH 3uHUHA. HpI/IMeHCHI/Ie dMHHOB B (bapMaHeBTquCKOﬁ
IMPOMBIIIJICHHOCTH. Anunun xax Cblpbe ons I’lpOMé’GOOCm@Cl AHUTIUHOBbIX Kpacumeﬂeﬁ. Cunmeswl Ha OCHO8e AHUTUHA. IIeMOHCTpaIII/II/I.
OCHOBHBIE CBOMICTBAa aMHHOB . AHMINHOBBIE KpaCHUuTCJIn.

73

A3zomcoodepacawue cemepoyurkiuyeckue coeourenus. Iluppon u nupuoun: sneKkmpoHHoe CmpoeHue, apoMamuyeckKull xapakmep, pas-
JuYue 8 NPosIeHUU OCHOBHBIX CBOUCNG.

TEMA 6. BUOJIOI'NMYECKU AKTUBHBIE BEIIIECTBA (16 yacoB)

74

VYrnesoanl. Knaccuduxanus yrneBogos. @usndeckue CBOWCTBA U HAXOXKIEHUE YTIIEBOIOB B IIpupoie. [ 1r0k03a Kak anbaeruaoc-
nupt.dpyxmo3sa kaxk uzomep enoxo3vl Puboza u oezoxcupubosza.JlemoncTpanum. PacTBOpUMOCTh YTIIIEBOZOB B BOJIE U ATaHOJIE.

75

XUMUYECKUE CBOWCTBA TIIIOKO3BL: ayUIUposaHue, aikuiuposanie, CIUPTOBOE U MOJIOUHOKHUCIIOE OpokeHne. DKCIIepUMEeHTaIbHbIE J0-
Ka3aTeNbCTBA HAIMYKS allbJIeTUIHON U CIUPTOBBIX TPYII B Ttoko3e. [lonyuenue riaoko3sl JlabopaTopublie onbIThl. CBOMCTBA TITIO-
Ko3bl. KauecTBeHHas peakius Ha TJIIOKO3Y

76

Baxneiimue nqucaxapuasl (caxaposa, 1akmosda, Maibmosa), UX cTpoeHue U pusndeckue cBoiicTBa. ['uaponus caxapossl, 1akmo3sbl,
MALMO3bL.

77

Kpaxman u nemironosa kak Onosiornyeckue noaumepbl. XUMUYECKHE CBOMCTBA Kpaxmaiia (THAPOIIN3, KaueCTBEHHAs peakltsl ¢ HoJIoM
Ha KpaxmaJj U ee MpUMEeHEeHHe 11 OOHapyKEHHs KpaxMaia B IPOJYKTax MUTaHUs). XMMUYECKHE CBOMCTBA 1IE€IUTI0I03bI: THAPOIIH3,
oOpa3oBaHue CI0KHBIX A3pupoB. [IpruMeHnenune u Ouosornyeckas posb yriaeBo10B. OKUCIEHNE YTIeBOJ0B — HCTOYHUK SHEPTUH JKUBbIX
opranu3MoB. [ToHATHE 006 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJOKHA.

78

IIpakTuyeckas padora Ne7 « 'uaponus yrieBogoBy

79

AmuHokuca0ThI ¥ 6enku. CoctaB U HOMeHKIIaTypa. CTpoeHre aMMHOKHUCIIOT. I"'oMOoruyeckuii psit npeaeabHbIX aMUHOKUCIIOT. HM30-
Mepus npedenvHblx amunokuciom. OU3n4ecKre CBONCTBA MPEISIbHBIX AMUHOKUCIOT. AMMHOKHUCIIOTHI Kak aM()OTEepHbIE OpraHuye-
ckue coequHenus. Cunres nentuaoB. [lentuaHas cBs3p. buonornyeckoe 3HaueHUE a-aMUHOKUCIOT. O0IacTU MPUMEHEHUS] aMUHOKHC-
70T. lemoHcTpanuu. O6pa3isl aMUHOKHUCIIOT .

80

benku-kak npupoausie ouonoaumepsl. CocTaB U cTpoeHHe 0eNIKOB. OCHO8HbIE AMUHOKUCIOMbL, 00pasyrouue 6eaku. XuMu4ecKue
CBOMCTBa OJIKOB: THPOJIN3, ACHATYpaLlUsl, KaueCTBEHHbIE (IIBETHbIE) peakuy Ha Oenku. [IpeBpaiieHust O€JIKOB MHIU B OpraHU3Me.
buonoruueckue GpyHKIUU O€IKOB. /Jocmudicenus 6 u3yueHuu cmpoeHus u cunmesa 0eiKos.

JlaGopaTopHble onbIThI. lIBeTHBIE peakiny O6€IKOB

81

HyxnenHnoBbie KucnoTsl: cocTaB u ctpoeHue. Ctpoenue Hykineotu10B. CoctaB HykiaenHoBbIX kuciot (JJHK, PHK). Pons HyknenHoBBIX
KHCJIOT B )KU3HEJIEATEIbHOCTH OPraHU3MOB.




82 | Xumus u 310poBbe. Xumus B MeaunuHe. Jlekapcta Pazpabotrka  nekapcTB. Xumuueckue ceHcopbl. [Ipobnembl, cBsI3aHHbIE ¢ IpUMe- 1
HEHHMEM JICKAPCTBEHHBIX MpernapaToB. ButaMuHbl
83 | depMeHThI, TOPMOHBI, MUHEPAJILHBIC BOJIBI. 1
84 | Bpeansie npuBbIYKY U (HaKTOPBI, pa3pylIaloIIKe 370pOBbe (KypeHHe, YIOTpeOIeHNE aIKOT 01, HAPKOMaHHUS). 1
85 | MnenTtudukarus opraHn4ecKuX COCTMHCHUMN. 1
86 | 'eneTnyeckas CBsI3b MEXKIy KIIACCAMU OPTaHMYECKUX COCTMHCHUH. 1
87 | IlpakTuyeckasi padora Ne 8 PemieHne sKCriepUMEHTaIBHBIX 337134 10 TeMe «[ eHeTHYecKkas CBsi3b MEKIY KIIacCaMH OPTraHUYeCKUX 1
COCTUHEHUN Y.
88 | OGo0maroniee MOBTOPEHHE MO TeMaM «A30TCoAepkKaIIue U OMOJIOTHYECKH AaKTUBHBIC OPraHUYECKIE BEIECTBAY 1
89 | KonrpoJubnas pagora Ne 4 o remam «A30TCoJIepKaIIie U OUOJIOTHICCKH aKTHBHBIE OpPraHUYECKHE BEIICCTBAY 1
TEMA 7. BBICOKOMOJIEKYJISIPHBIE COEJIUHEHUS (4uaca)
90 | Bricokomonekyisipabie coequHennss. OCHOBHBIE MOHATHS BEICOKOMOJICKYIISIPHBIX COCTMHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE 1
3BEHO, CTETeHb NoJauMepu3anuu. Kiaccuukamnms moaImmMeposB. OcHOBHBIE CTIOCOOBI TTOTYYEHUS] BBICOKOMOJIEKYIISIPHBIX COSIHHE-
HUI: peakIiy MOJIUMEPHU3aIH U noJuKoHaeHcauu. CTpOCHUE U CTPYKTYPa MOJTMMEPOB. 3aBUCMOCTh CBOMCTB MOJIUMEPOB OT
CTPOEHUST MOJIEKYIL.
91 | TepmorutacTHYHBIC ¥ TEPMOpPEAKTUBHBIE ToMMepbl. [IpoBosnre opranndeckue nomumMepsl. KomnosutHeie Mmarepuansl. [lepcrnekTu- 1
BbI MCIIOJIb30BAHUSI KOMITIO3UTHBIX MaT€PHAJIOB.
Jemoncrpamuu. O6pa3ipl IACTHKOB.
92 | Kimaccuduxkanus BonokoH.CuaTeTndeckre BosokHa. [lonmadupHble n moanaMuaHbIe BOJIOKHA, UX CTPOCHHUE, cBOicTBa. [IpakTudeckoe 1
UCIIO0JIb30BaHUE BOJIOKOH. CHHTETUYECKHE TUICHKU: U30JISAIUS JUIsl TPOBOJIOB, MEMOPAHBI [T OIIPECHEHUS BOJIbI, 3AIIIUTHBIC IIJICHKH
1Tl aBTOMOOMIIEH, MJIACTHIPH, XUPYPTUIECKHe OBSI3KH. HOBBIE TEXHOIOTHN TaTbHEUIIIETO COBEPIIEHCTBOBAHUS ITOJIMMEPHBIX MaTe-
puano. JlabopaTopHble onbIThbl. OTHOIIEHHE CHHTETHYECKUX BOJIOKOH K PACTBOpPAM KHCJIOT M LIesI0Yeit
93 | IpakTuyeckas padora Ne 9 . Pacrio3HaBaHue TIIACTUKOB M BOJIOKOH 1
TEMA 8. XUMUSA U )KU3Hb . MIOBTOPEHHE (12 yacoB)
94 XWMUs B TOBCETHEBHOM KM3HU. MOIOIIIME U YHCTSIIINE CPEICTBA. 1
95 Penennentsl, nHcekTuIMABL. CpesicTBa JMUHON TMTHEeHbl U KocMeTuKu. [IpaBuia 6e3onacHoi paboThl ¢ €IKMMHU, TOPIOYMMHU U TOK- 1
CHUYHBIMH BEIIECTBAMHU, CPECTBAMH OBITOBON XHMUH.
96 ParmmonansHoe nutanue. ITumessie 1o0aBku. OCHOBEI ITHILEBOA XUMHUH. 1
97 IIpakTHyeckas padora Ne 10 MccnenoBanue nmuIeBbIx J00aBOK. 1
98 Xumus B npoMsbliiuieHHOCTH. [TpombltieHHas opranudeckast XuMusi. Celpbe JJ1si OpraHMuecKoi mpoMblieHHOCTH. [Ipobiema oTxo- 1
JI0B ¥ MOOOYHBIX NMPpoyKTOB. Hanbosee KpymHOTOHHAXHbIE TPOU3BOICTBA OPraHMUECKUX COSTMHEHUH.
99 HToropasi paGoTa B paMKax MPOMEKYTOYHOI ATTECTANHA 1
100 | IToBTOpeHue MpoiaeHHoro Marepuaia mno 6oky « Bemectay 1
101-2 | IToBTOpeHMe MPONAEHHOIO MaTepHasa 1o OJIOKy « XUMHUECKUE PEaKIUID) 2
103-4 | [ToBTOpeHME MPOHAEHHOTO MaTepraa Mo OJIOKY « XUMUS U KH3HbY 2
105 | 3aKTOYUTENBHBIA YPOK 1




TemaTuueckoe MIAHUPOBAHME C YKA3aHMEM KOJIMYECTBA YaCOB
HA 0CBOCHHUE KaxK10i TeMbl B 11 Ki1acce

YueOnuk: B.B.Epemun, H.E.Ky3smenko, B.W. Tepenun, A.A./[po3nos, B.B.JIyaun «Xumus 11 xiace, yriayOieHHbIH

ypoBeHb» Mockaa «JIpoday», 2020

No Tema ypoka Koi-Bo
4acoB
TeopeTnueckne 0CHOBbI XUMHUH
1 Hayunble MeTOAbl MO3HAHMUA B XUMHH. VcTouyHMKM XuMudeckod mHpopmarmu. [louck mHpopmManmuu 1mo Ha3BaHUSM, 1
MIeHTH(QHUKATOpaM, CTPYKTYPHBIM opmMyIiam.
2 Ctpoenue BemiectBa. CoBpeMeHHas MOJIeTb CTpoeHUsl aroma. Jlyanu3m anekrpoHa. Keanmossie uucia.
3 PacnipenienieHre 3JIeKTPOHOB 10 SHEPTeTUYECKUM YPOBHSM B COOTBETCTBUU C IIPUHIMIIOM HaUMEHBIIIEH SHEPTUH, IPAaBUIOM
X ynna u npunnunom Ilaymu.
4 (OCOOEHHOCTH CTPOCHUS SHEPTETUICCKUX YPOBHEH aTOMOB d-2JIEMEHTOB.
5 [DiiekTpoHHAs KOHHTrypaius atoma. Kimaccudukarist XUMHYECKUX 3JIEMEHTOB (S-, P-, d-371eMeHTBI).
6 (OCHOBHOE M BO30YK/IEHHBIE COCTOSIHUSL aTOMOB. BasleHTHBIE AIEKTPOHBI.
7 [lepronuueckass cucrema xumuuyeckux siemeHToB .M. MenneneeBa. ®dusnueckuii cmbici [leproanyueckoro 3akoHa
JI.11. Mennieneena.
8 [ [pruuHBI 1 3aKOHOMEPHOCTH U3MEHEHHS CBOICTB 3JIEMEHTOB U UX COEAMHEHUH 1O NEpUOAaM U IpyIIaMm.
9 MupoBo33peHueckoe U Hay4yHoe 3HaudeHue I[lepuoguueckoro 3akona .M. MenneneeBa. IIpocnoszwr /[.H. Menoeneesa. 1
Omxpvlmue HOB8bIX XUMUYECKUX IIeMEHMO8.
10 [PnexTpoHHas MPUPOJA XUMUYECKOH CBSI3U. DIIEKTPOOTPHUILIATEIEHOCTb. 1
11  |[KoBasieHTHas CBA3b, €€ Pa3HOBUIHOCTH U MEXaHU3MbI 00pa3oBaHus (0OMEHHBIN U JOHOPHO-AKIEIITOPHBIN). 1
12 [Monnas cBs3p. MeTtannndeckas CBSI3b. 1
13 |BomopojHas cBSI3b. MeoicmoneKyisaphvie 63aumo0eticmaus. 1
14  [Kpucramnnueckue u amopdHble BelecTBa. TUIBI KPUCTATNYECKUX PEIIeTOK (aTOMHAsl, MOJIEKYJIsIpHas, HOHHAs, METaJUTHye- 1
CKast).
15 [3aBucHMOCTH U3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMUECKOMN PEIIeTKH. 1
16  [[Ipuumzbl MHOTOOOpa3us BemecTB. COBpEMEHHBIE MTPEICTABICHHUS O CTPOSHUU TBEPBIX, KUIKUX U Ta3000pa3HbIX BEIIECTB.
UKuoxKue kpucmaiol.
17

|KOHTpO.JIbHaH pabora no reme «CTpoeHue BelIeCTBA»




18

XMMHYECKHE peaklui. | OMOreHHbIE U IeTePOreHHbIE PEAKIUU.

19 |CkopocTh peakiuu, ee 3aBUCHMOCTh OT Pa3JInYHBIX (PaKTOPOB: MPHUPOIbl PEATUPYIONIMX BEIIECTB, KOHIICHTPALIMU pearupyro- 1
X BEUIeCTB, TeMiepatypsl(nipaBuio Bant-I'odda), miomany peakinoOHHOM MOBEPXHOCTH, HAJTMYUS KaTaJIN3aTopa.

20 Pueprust aktuBanmMu. Akmuupoganuwvill Komniekc. Karanuzatopbl W karaiam3. Poib Kartanu3atopoB B NPUPOJC H 1
[POMBIIIIJICHHOM ITPOU3BOJICTBE.

21 |[lonamue 06 sumanvnuu u skmponuu. Suepeuss I uboca. 3akon ['ecca u creICTBUSI U3 HETO.

22 ([TenmnoBbie 3 GEeKTh XUMUYECKUX peakiuil. TepMoXuMHuyecKre ypaBHEHHUS.

23 |PacyeTtsl TerioBoro 3¢ dekra peakiuu.

24 |OOpaTUMOCTh peakinii. XMMHYECKOE PaBHOBECHE.

25 [CMmemieHHEe XMMHYECKOTO PABHOBECHS MMOJ JIEHCTBHEM pa3iM4YHBIX (HDaKTOPOB: KOHIIEHTPALMM PEAareHTOB WM TPOJYKTOB 1
peakinu, TaBJIeHUs, TeMreparypbl. Poiib cMenieHns paBHOBECHS B TEXHOJIOTHUECKUX MPOIeccax.

26 [[ucnepcHble cucteMbl. Koantouonvie cucmemul. 1

27 [Mctunnubie pacTBOpHl. PacTBOpeHue kak pU3HKO-XMMUYECKHI TIPOIIECC. 1

28 [CriocoObI BhIpaXKCHUsI KOHIICHTPALMU PACTBOPOB: MaccoBasi 10JIsl PACTBOPCHHOTO BEIECTBA. 1

29 [CrtocoObl BEIpaXKEHUsI KOHIIEHTPALUN PACTBOPOB: MOAAPHAS U MOJIAIbHAS KOHYEHMPAYUU. 1

30  [Tump pacmeopa u mumposanue. 1

31 [PacueTsl Macchl MPOAYKTA PEAKIMK, €CJIM OJJHO U3 BEIIECTB JJAHO B BHJIC PACTBOPA C OMPEICIICHHON MacCOBOM JI0JIEH pacTBO- 1
[pEeHHOTO BEIIeCTBa.

32 |PacueTsl 00bEMa, KOJTMUECTBA BELIECTBA MPOIYKTa PEAKIMM, €CIIU OJHO U3 BELIECTB JaHO B BUJIE paCTBOPA C ONpPEAeTICHHON 1
MaccOBOM J10JIel paCTBOPEHHOT'O BELIECTBA.

33 |[Peakuuu B pacTBOpax 3J1E€KTPOIUTOB. 1

34 |[KayecTBeHHBIE peaKIMy Ha MOHBI B PACTBOPE. 1

35 |KuCIIOTHO-OCHOBHBIE B3aUMOJICHCTBUS B pacTBOpax. AMPOTepHOCTh. HonHoe npoussedenie 600bi. 1

36  |BodopooHnuiii nokazamens (pH) pacmeopa. I'naponus conei. 1

37 [Brauyenwue ruaponm3a B OMOIOTHUECKUX OOMEHHBIX mporeccax. [[puMeHeHne ruipon3a B MPOMBIIUIEHHOCTH. 1

38 |OKuCIHTENBHO-BOCCTAHOBHUTEIBHBIE PEAKIIMU B TIPUPO/IC, IIPOU3BOJACTBEHHBIX MPOIECCAX U KHU3HEIEATETHHOCTH OPTaHU3MOB. 1

39  |Oxuciumenvro-6occmanosumenvusiii nomeHyuan cpeowl. Juaspamma I1ypos. 1

40 [[ToBeneHue BELIECTB B CPEAax C pa3HbIM 3HaueHreM pH. 1

41 |Metoabl 3JIEKTPOHHOTO U 21eKMPOHHO-UOHHO20 OallaHCca. 1

42 [CanpbBaHUYECKHH HJIEMEHT. XUMHUYECKUE HCTOYHUKH TOKa. Cmauoapmmuuiii 86000poOHbIll 31ekmpod. Cmanoapmmbiil 1

3]Z€Kmp0()HblIZ nomeryual cucmemasl. Pso cmaH()apmelx 3]Z€Kmp0()Hle NnoOmeHyualoe.




43 |Hanpasnenue oKucaiumenbHo-60CCMAaHOBUMENbHBIX PeaKyUll. 1
44 [DyeKTpOau3 pacTBOPOB U PACILUIABOB COJICH. 1
45 [[IpakTHueckoe MPUMEHEHHUE IEKTPOIN3a IS IOTYUYEHUS IET0YHbIX, IEJI0YHO3EMEIbHBIX METAJUIOB U aJIIOMUHHSL. 1
46 |[Koppo3usi METaJIOB: BUJbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH. 1
47 |KoutpoJbHas padora no pasaeiay «Teoperudyeckue 0CHOBbI XUMHI» 1
OCHOBBI HEOPTAHUYECKOH XUMUH
48 |O6mas xapakrtepuctrka yeMeHToB [A—IA-rpyrmm. 1
49 |Okcuasl ¥ IEPOKCUIBI HATPUA U Kaynsl. Pacrio3HaBaHne KaTHOHOB HATPHUS U KaJIHsL. 1
50 |Conu HaTpus, Kanusl, KAJBIUS U MarHus, MX 3HAYCHHUE B PUPOJIC U )KU3HU YEITOBEKA. 1
51 PKecmrxocms 60061 u cnocobwi ee ycmpanenusi. 1
[[IpakTHyeckas padora Nel «YcTpaHeHue BpeMEHHOM JKeCTKOCTH BOJIbD»
52 |Komnnekcuvie coeounenus antomunus. AnoMoCUIUKAMbL. 1
53 [Meramnst IB-VIIB-rpynm (mens). OcobeHnoctu crpoerus atoMoB. O0mue Gpusnueckre u XuMuieckue cpoiictsa. [lomyyenne
i ipuMeHeHue. OKCHUJIBI U TUIPOKCHIBI ’TUX METAJIJIOB, 3aBUCUMOCTb UX CBOMCTB OT CTETIEHH OKHCIICHUS dJieMeHTa. Bax-
HEWILINE COJIU.
54 Meramnbl IB-VIIB-rpynn (uubk). Oco6eHHOCTH cTpoeHus atoMoB. OOmue (u3nueckue M XUMHYECKHE CBOMCTBA. 1
[lonydyeHue u npuMeHenue. Baxxnenmue comnu.
55 [Meramner IB-VIIB-rpynn (xpom). OcoOeHHOCTH cTpoeHusi aTomMoB. OOmue Qu3nyueckue U XUMHUYECKHE CBOMCTBA. 1
[Tonyuenue u nmpumeneHue. OKCUABI U THIPOKCHIBI 3TUX METAIIOB, 3aBUCHMOCTh WX CBONCTB OT CTENEHU OKHUCICHHS
hiieMeHTa. Bakneimme comu. OKUCIUTENbHBIE CBOMCTBA COJIEH Xpoma B BBICHIEH CTENEHU OKHUCICHHS. KomniekcHvie
coeOuHeHUs Xpoma
56 Meramtel IB-VIIB-rpynmn (mapraner). OcobeHHOCTH CTpoeHHs aromoB. OOmue (Qu3ndeckue W XUMHUYSCKUE CBOHCTBA. 1
[Tonyuenue u npumenenue. OKCHABI U TUAPOKCHUIBI ATHX METAJUIOB, 3aBUCUMOCTb HX CBOICTB OT CTEHNEHH OKHCICHHS
piieMeHTa. Basknelmue conu. OKMCIUTENbHBIE CBOMCTBA COJIEM MapraHia B BbICIIEH CTENIEHN OKUCIIEHHUS.
57 |[[Ipaktuyeckasi padbora Ne2 «PemieHne sKcriepUMEeHTaIbHBIX 33/1a4 0 Teme «MeTalbh» 1
58 |PacueTsl MaccoBOM MM OOBEMHOM JTOJIM BBIXO/1a IPOAYKTA PEAKITUN OT TEOPETUYECKH BO3MOKHOTO. 1
59 [Xumust B MpOMBITIIIEHHOCTH. YepHas U [[BETHAs METaJLUTyprusl. 1
60 [KontpouabHasi padora mo reme «MeTanab» 1
61 |OO6mas xapakTepucTuka 3neMeHToB [VA-rpynmel. CBOICTBa, ONy4YeHNE U IPUMEHEHUE YTiisi. AKTUBUPOBAHHBIN YTOJIb KaK 1
anicopoent. Hanocmpyxmypwi. Muposvie docmudicenus 6 0biacmu co30aHusL HAHOMAMePUaios.
62 [CuHTe3-ra3 Kak OCHOBA COBPEMEHHOM MPOMBIIIUIEHHOCTH. 1
63 [Prexmponnoe cmpoenue monexyavl yeapuoeo 2asa. Ilonyuenue u npumenenue yeaprozo 2aza. bruomorndeckoe neicTere




yrapHOT'O Tasa.

64 |KapOuapl KaJIbIHs, ATFOMUHUS U JKelie3a.
65 [KapOonatsl u ruApOKapOOHATEL. Kpyeosopom yenepooa 6 jcusot u Hedxcusol npupode. KauecTBeHHas peakiiys Ha KapOoHaT- 1
MOH.
66 |Dusnueckue U XUMHUYECKUE CBOWCTBA KpeMHUS. CUIIaHbBI ¥ CUJTUIIHIBI. 1
67 |Oxcun kpemuus (IV). KpemHueBbie KHCIOTHI U UX coiii. CHITMKaTHBIC MUHEPAJIbl — OCHOBA 36MHOM KOPBI. 1
68 [CTeky0 M cHIMKaTHAS POMBIIUIEHHOCTb. 1
69 [Xumus B ctpoutenscte. Llement. beton. [Tog0op onTUMAaIbHBIX CTPOUTENBHBIX MAaTEPUAIOB B IPAKTUUYECKOH NEATETLHOCTH 1
UEIOBEKA.
70 [OOmast xapakTepucTHKa’IeMeHTOB VA-rpynnsl. HuTpust. 1
71 |AmMmuak. KayecTBeHHas peakiusi HAa HOH aMMOHUS. 1
72 |A30THas KUCIOTa KaK OKUCIUTEb. 1
73 |Hurpatsl, ux GU3HYECKUE U XUMUIECCKHE CBOHCTBA, IPUMEHEHHE. 1
74 [ Xumus B npoMbliieHHOCTH. OO1IMe npeAcTaBIeHUs O MPOMBIIIJICHHBIX CIIOCO0aX MOJyuYeHUs: XUMUUECKUX BEIIecTB (Ha 1
mprMepe MPOU3BOICTBA aMMHUAKA)
75 [CBoiicTBa, ojaydeHue u npumeHenue gocgopa. 1
76 [@ochun. DochopHbie u nonudochopHbIe KUCIOTHL. bronornyeckas posb GocdaTos. 1
77 |[Xumus u cenbcKkoe X0351UcTBO. MUuHEpalibHbIE U OpraHudeckue ynoopenus. CpencTna 3aIiuThl pacTeHUH. 1
78 |0O0mIast xapaKTepuCTHUKad1eMeHTOB VIA-Tpymimbl. 1
79 |OcoOble cBOIiCTBa KOHIIEHTPUPOBAHHON CEPHOU KHCIOTHI. 1
80 [KauecTBeHHBIE peakiuy Ha CyIb(UI-, CyTbPUT-, H CyTbPAT-HOHEI. 1
81 [[IpakTtuyeckasi padora Ne 3 «KauecTBeHHbIE peaklliy HA HEOPTaHUYECKHUE BEIIECTBA U HOHBD» 1
82 [Xumus B mpombltieHHOCTH. OOIIMe MpeAcTaBIeHus O MPOMBIIIJIEHHBIX CITOCO0aX MOJyUYeHHUsI XUMUUYECKUX BEIIecTB (Ha 1
prUMepe MPOU3BOJICTBA CEPHON KHUCIIOTHI).
83 |O6mas xapakrepuctukadieMeHToB VIIA-rpymibr. 1
84 |OcobenHocTH XUMUH (PTOpA. 1
85 [["amoreHoBOMOPOIBI M UX MONTyYeHHE. | aTOr€HOBOJOPOIHBIE KUCIOTHI U MIX COJIH. 1
86 |KadecTBeHHBIE peaKkllMy Ha TAOT€HU I-UOHBI. 1
87 |Kucnopojcoaepkalinue CoeTMHEHUS XJI0pa. 1
88 [[IpuMeHeHME TaJOTeHOB M UX BKHEUIIINX COSTUHEHH. 1




89 [Mpaktmueckas paGora Ned «PeireHue SKCIIepUMEHTAIbHBIX 33134 110 TeMe «HeMeTaib». 1
90 [PacyeThl MaccoBOM A0JHU (MAcChl) XUMUYECKOTO COSTMHEHHUS B CMECH. 1
91 |bracopoonuvie easwvi. [Ipumenenue 61a20poOHbIX 2A308. 1
92 [BakoHOMEpHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX BEILIECTB, BOJOPOJAHBIX COCIUHEHUH, BBICIINX OKCHAOB U THIPOKCHUIOB. 1
93 |npenTtHduKanus HEOPraHMUECKUX BEIIECTB U HOHOB. 1
[[IpakTuyeckas padora Ne 5 «MneHTudukanysi HEOPraHMIECKUX COSTUHECHU
94  |Pacuetsl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO U3 BEIIECTB JAHO B U30BITKE (MMEET 1
npuMecH).
95  |PacuyeTbl OOBEMHBIX OTHOILIEHUI ra30B MPU XUMHUYECKUX PEAKIIHSIX.
96 |I[paKTn'1ec1caﬂ padota Ne 6 «Ilonyuenue, coOupaHue u pacro3HaBaHUE Ta30B»
97 |[paxTuyeckas padora Ne 7 «PemeHue >KCHepUMEHTANBHBIX 3a71au MO TeMe «[ eHeTHuecKas CBA3b MEXKIYy KIACCAMH
HEOPTAaHUYECKUX COCITMHEHUI)
98 |KouTpoabHas padora no teMe «HemeTramibn»
99 [Xumusa u 3mopoBbe. JlekapcTBa, hepMEHTHI, BUTAMHUHBI, TOPMOHBI, MUHEpalbHbIe BOABI. [IpoGnembl, cBS3aHHBIE C
[IPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. BpeaHble mpuBbIUKK U (AKTOPHI, pa3pyllaroliue 3J0pOBbe (KypeHHe,
yIIoTpeOJIeHne aaKorofisi, HapkoManus). PaninonansHoe nutanue. [Iumessie 7o00aBku. OCHOBBI MUINEBONH XUMUU. XUMUS B
MeaunHae. PazpaboTka nekapcTB. XMMHUECKHE CEHCOPHI.
100 [AToromasi pa6oTa B paMKax MPOME:KYTOYHOH aTTeCTAIUM.
101 [Xumus B moBcegHEBHOW >KM3HH. PemenmneHTtsl, nHCeKTUIUABL. CpencTBa JUYHON THUTHEHBI U KocMmeTuku. [IpaBuiia
0€3011aCHOM pabOTHI C €AKUMHU, TOPIOUYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBOM XUMUH.
102 [Xumus u skonorus. XUMHYECKOE 3arpsi3HEHNE OKpYKaroIel cpeasl U ero nociueAactsus. Oxpana ruapocdepsl, TOUYBHI, 1

aT™Mocdepsl, GuIopbl U payHbl OT XUMUYECKOTO 3arpsi3HEHMSL.




