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[NOACHUTEJIBHAA 3AIINCKA

[Tporpamma 061e00pa3oBaTeNbHON YUSOHOM TUCIIMILTHHBI « XUMHSD TIpeTHA3HAYCHA IS H3YICHHUS
xumun B BITOY PX I1Y-18 Ha 6a3ze ocHOBHOTO 00111ero 00pa3oBaHus MPH MOTOTOBKE
KBaJTM(UIIMPOBAHHBIX pabOUUX U CITyXKAIUX.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuit @I'OC cpeanero oduiero oOpazoBaHusl.

CopepxaHue porpaMMbl «XUMUs» HAIIPABICHO HA JOCTHKEHHUE CIAEAYIOIINX LeJlei:

* (hopMupoBaHKe y 00yJarOIUXCS YMEHUS OLIEHUBATH 3HAYMMOCTh XUMHUYECKOTO 3HAHUS JUIS
Ka)KJIOTO YEJIOBEKA;

* (hopMupoBaHue y 00yJarOMUXCS LEITOCTHOTO MPEICTABICHUS O MUPE M POJIM XHMHHU B CO3JIaHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA; YMEHHSI OOBACHATH OOBEKTHI M IMPOLIECCHI
OKpYXKaIOILEH JENCTBUTEIBHOCTHU: IPUPOJHOM, COLIUANIBHON, KYIbTYPHOM, TEXHUYECKOU Cpeabl, —
WCTIOJIB3YS JIJISl 3TOTO XMMHUYECKHE 3HAHUS;

* pa3BUTHE y 00YUJAIOMNUXCSI YMEHUH pa3nudaTh (GaKkThl U OIIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJIBI,
BUJICTh X CBS3b C KPUTEPUSIMH OIICHOK U CBSI3b KPUTEPUEB C ONPEACTICHHON CHCTEMOM IEHHOCTEMH,
(dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* npuoOpeTeHre 00yJYarOIIMMHUCS OTbITa Pa3HOOOPa3HOU NEATENLHOCTH, TO3HAHUS U CAaMOTIO3HAHMS,
KITIOUEBBIX HABBIKOB, HMEIOIINX YHHBEPCATLHOE 3HAYCHUE JUTSl PA3IMYHBIX BUIOB JACATEIBHOCTH
(HaBBIKOB pellIeHUs TPoOieM, MPUHATHUS PELISHHH, TOUCKa, aHainu3a 1 00padoTku nHGopManuy,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUH, COTPYIHIUYECTBA, O€301TaCHOTO OOpAIICHHUS C
BEIIECTBAMU B ITOBCETHEBHOMN JKU3HN).

B nporpammy BKITIOUEHO cojiepikaHKe, HapaBiIeHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMIIETEHIMH, HeoOX0AUMBIX M1t KauecTBeHHOro ocsoeHus OITOIT CITO na 6a3e 0CHOBHOTO OOIIEr0O
00pa3zoBaHus C TIOJYYEHHUEM CPETHETO 00IIero 00pa3oBaHus.

OBILIASI XAPAKTEPUCTUKA YYEBHOM JUCLATIIMHBI « XUMUST»

XUMHUS — 3TO HayKa O BEIIeCTBaX, UX COCTaBE U CTPOCHMHU, CBOMCTBAX U MPEBPAILICHUSIX, 3HAUCHUU
XMMHYECKUX BEIIECTB, MAaTEPUAJIOB U MPOLIECCOB B MPAKTUYECKOM NEATEIHHOCTH YeIOBeKa.

Coneprxanne o01eo0pa3oBaTeIbHON YI€OHOU TUCITUTIIIMHBI « XUMHUS) HAIPABICHO HA YCBOCHHE
00y4aroUMMUCS OCHOBHBIX MOHATUHN, 3aKOHOB U TEOPUI XUMUU; OBJIAZICHHE YMEHUSIMH HAOII01aTh
XUMHYECKUE SIBJICHUS, IPOBOIUTH XUMUUYECKUI SKCIIEPUMEHT, IPOU3BOIUTH PACUETHI HA OCHOBE
XUMHUYECKUX (OPMYJ BEIIECTB U YPAaBHEHUN XUMHUYECKUX peakiuil. B mporecce u3ydeHus XumMun y
oOyuarouuxcs pa3BUBAIOTCS MO3HABATENIbHbIE HHTEPECHl U UHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH,
MOTPeOHOCTH B CAMOCTOSITENILHOM NMPUOOPETEHNUN 3HAaHUN IO XMMHUH B COOTBETCTBUU C
BO3HUKAIOIIMMHU KU3HEHHBIMU MIPOOJIeMaMU, BOCIIUTHIBAETCSl OEPEKHOE OTHOIICHUS K IPUPO/IE,
MMOHMMAaHHE 3I0pPOBOTO 00pa3a KU3HU, HEOOXOUMOCTH IPEIYIPEKICHUS IBICHHI, HAHOCAIIUX Bpe]
3I0pPOBBIO U OKpYKaromie cpeae. OHM 0CBaMBAIOT MPUEMBI TPAMOTHOTO, 0€30MaCHOTO
WCIO0JIb30BAHUS XUMHUECKUX BEIIECTB U MAaTEPHUAJIOB, IPUMEHIEMBIX B OBITY, CEJILCKOM XO34HCTBE U
Ha TIPOU3BOJICTBE.

[Ipu cTpyKTYpUpOBaHUH COAECPKAHUS, YUUTHIBAICS HEOOBIIONW 00BEM YacoB, OTIYIIICHHBIX Ha
W3Y4YEeHHE XUMHUU U CTPEMIICHUE MAKCUMAIIbHO COOTBETCTBOBAThH UJIESIM Pa3BUBAIOIIETO O0YUEHUSI.
[TosTOMy TEOpEeTHUECKHE BOIPOCH MAaKCUMAJIbHO CMENIEHBI K Haualy U3y4eHUsl TUCLUHUILINHEL, C TEM,
YTOOBI MOCIEAYIONINI (PaKTHUECKHUI MaTeprall paccMaTPUBAJICS Ha OCHOBE U3Y4EHHBIX TEOPUIL.

Peanuzanus eTyKTUBHOTO MOAX0/1a K U3YYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO TAKUX
JOTUYECKUX OTIepalliii MBIIIUICHHUS, KaK aHAIU3 U CUHTE3, 000011IeHNe 1 KOHKPETH3allus, CpaBHEHHUE U
aHAJIOTHSI, CUCTEeMATH3aIMs U KacCupuKalus u ap.

N3ydeHne xumMuu, UMeET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT Mpo s MpodheccunoHanbsHOTO
oOpa3oBaHUs. DTO BeIpaXKaeTcs B COACP)KaHUH 00YUCHUS, KOJTMYECTBE YaCOB, BBIICISIEMBIX HA
M3YYEHUE OTACTBHBIX TEM MPOrPaMMBI, TTyOUHE UX OCBOCHHS 00YJarOIUMHUCS, 00BEME U XapaKTepe
MPAKTUYECKUX 3aHATUH, BUAAX BHEAYTUTOPHON CAMOCTOATEIBHON pabOThI CTYIEHTOB.

Criennrka U3ydeHusi XUMUU TIPU OBJIAJICHUU MPOPeCcCUs MU OTPaKEeHa B KaXI0H TeMe pa3jeria
«Copeprkanue ydeOHON AUCIUTUTHHBD B pyopuke «lIpodunpHbie n mpodeccnoHansHO 3HAUNMBIE
AJIEMEHTHI COAEPKAHUS». DTOT KOMIIOHEHT Pea3yeTcsl IPU UHIAUBUTYaTbHOU CAMOCTOSITEIbHOM



pabote oOy4arommxcs (HanmucaHuu pedepaTos, MOATOTOBKE COOOIICHHMIA, 3aIIIUTE MPOCKTOB), B
nporecce y4eOHOM JesITeIbHOCTH O] PyKOBOACTBOM IPEIoiaBaTesl (BBHIITOTHEHUH XUMHYECKOTO
HKCTIIEPUMEHTA —J1a00PATOPHBIX ONBITOB U MPAKTUYECKUX Pa0dOT, PEIICHUN
IIPaKTUKOOPUEHTUPOBAHHBIX PACUETHBIX 3aad U T. [1.).

B npouecce nzyueHuss XuMun TEOPETUUECKUE CBEICHUSI TOTIOJIHAIOTCS AEMOHCT pallusIMH,
71a00paTOPHBIMH OTIBITAMH U MIPAKTHYECKUMHU 3aHATHAMH. 3HAYUTEITHHOE MECTO OTBOIUTCS
XHUMUYECKOMY IKCTIEpUMEHTY. OH OTKPBIBAET BO3MOKHOCTH ()OPMHUPOBATH y 00yJarOIUXCS
CHelHaJIbHbIE ITPEIMETHbIE YMEHMSI: pad0TaTh C BEIIECTBAMU, BBIIIOJIHSTH IPOCThIE XUMUYECKHE
OTIBITHI, YYUTH OE30TTACHOMY U KOJIOTHYECKH TPAMOTHOMY OOpAIICHHUIO C BEIIECTBAMH, MaTepHaIaMu
U IIpoleccamMu B ObITY U Ha IPOU3BOJICTBE.

JIJist opraHu3anuy BHEAYJUTOPHOU CaMOCTOSITEIILHON paOOThI CTYJICHTOB, OBJIAICBAIOIINX
npodeccusamu CIIO, npencraBieH NpUMEpPHBI epeueHs pedepaToB (10KIAI0B), MHAUBUAYAIBHBIX
MpOoeKTOB. B mporecce u3ydeHust XuMuu BaxxHO (GOpMUPOBATH HH(OPMALIMOHHYIO KOMIIETEHTHOCTh
obOyuaroruxcsi. [loaroMy npu opranu3aiy caMoCTOSITEIbHON paboThl HEOOXOIUMO aKIIEHTUPOBATH
BHMMaHHE 00y4aronnxcs Ha IOUCKe HH(popMalMy B CpesicTBaX MaccMeana, Marepuere, yueOHOU 1
CHEIHAIbHOM JINTEpaType C COOTBETCTBYIOIIMM O()OPMIIEHHEM U TPECTABICHUEM PE3YIIbTATOB.
N3yuenune 061meo0pa3oBaTeIbHON YI€OHON JUCIUTIIUHBI « XUMHUS 3aBEPIIACTCS MMOIBEICHUEM
UTOTOB B (hopMe mudPepeHIInpOBaHHOTO 3a4eTa ¢ MOJIYIeHUEM CPeIHero o0Iiero oopa3oBaHus.

MECTO YUYEBHOM JUCLIUIUIMHBI B YYEEHOM IIJTAHE
VYyeOHast TUCIUTUIMHA « XUMHUSD SBIISETCS YICOHBIM MPO(UIBEHBIM TPEIMETOM 00s13aTeTBbHOM
npeameTHoi# oOmactu «EctecTtBennsie Haykm» OI'OC cpemnero o6mero oopazoBaHws.
B I'BIIOY PX I1VY-18, yueOHast muciuIuimHa « XUMHES» U3y9aeTcs B 00me00pa3oBaTeIIbHOM ITHKIIC
npoduiasHbie yaeOHbIe ipeaMeThl yueoHoro OITOIT CITO Ha 6a3e 0CHOBHOTO 0OITIEro 00pa30BaHMS C
MOJTyYCHUEM CPEIHET0 00IIero 00pa3oBaHus .

PE3YJIbTATBI OCBOEHMSI YUEBHOM JANCHUATTIIMHBI

OcBoeHue coaepkanus yueOHOM TUCIMILTUHBI «XUMH», 00ECIeUnBaeT JOCTUKEHUE CTyIEHTaMU
CIEIYIOIIUX Pe3yJabTaTOB:
* TUYHOCHHDBIX .
—— YYBCTBO FOPJOCTH U YBaXKEHUS K UICTOPUU U JOCTUKECHUSIM OT€UECTBEHHON XUMUYECKON HAYKH;
XMMHYECKU IPaMOTHOE MOBeIeHre B TPO(ECCHOHAIBHON NESTEIbHOCTH U B OBITY TP 0OpalieHUH C
XUMHUYECKUMU BELIECTBAMU, MaTEpUAIAMU U IIPOLECCAMU;
—— FOTOBHOCTb K MPOJIOJDKEHUI0 00pa30BaHus U MOBBIIICHUS KBaM(UKAMK B M30paHHOU
npodeccoHaBbHOM JIeATENBHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XMMUYECKHX KOMIETSHIINN B
3TOM;
—— YMEHHE HCMOJIb30BaTh JIOCTUKEHUS COBPEMEHHON XUMHYECKON HAYKU U XUMUYECKUX TEXHOJOT UM
JUIS TIOBBIIIEHUSI COOCTBEHHOT'O MHTEIUIEKTYaIbHOTO PAa3BUTHSI B BRIOPAHHOM MpodecCHOHANTbHON
JIEATENbHOCTH;
JIP 6  Ilposasiarowuii yeasiceHue K T00AM CIApuLe2o NOKOJIeHUs U 20MOBHOCb K YYACMUIO 8 COYUATILHO
noooepoicke U 80JOHMEPCKUX OBUNCEHUSX
JIP 10 3abomawuiica o 3awume okpysicaroujeli cpedvl, COOCMBEHHOU U YYHCOU Oe30NACHOCU, 8 MOM YUCTe
yughposoti
° Memanpedmemnblx:
—— HCIIOJIb30BAHUE PA3JIUYHBIX BUIOB II0O3HABATEILHOU IEATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaIbHBIX Onepaluii (MOCTaHOBKH 3a1a4u, (OPMYITHPOBAHUS TUIIOTE3, aHAIN3a U CUHTE3a,
CpaBHEHHUsI, 0000IIIEHNS, CHCTEMAaTU3alliH, BBISBIICHUS TPUUMHHO-CIIEICTBEHHBIX CBS3€H, TOMCKA
aHasoroB, (OPMYTUPOBAHUS BBHIBOJIOB) AJISl PELICHHSI IOCTaBICHHOM 3a/1a4l, MPUMEHEHHE OCHOBHBIX
METOH0B O3HAHUSA
(HabnroieHUs, HAYYHOTO SKCIIEPUMEHTA) JIJISl U3YUCHHS PA3TUYHBIX CTOPOH XUMUYECKIX OOBEKTOB U
MIPOLIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIKUBATHLCS B PO eCCHOHaIbHOU cdepe;
—— HCIOJIb30BaHHUE PA3IMYHBIX UICTOYHUKOB JIJISl IOMYYSHHs] XUMUYECKOU HH(OpMAIIHH, yMEHUE
OIICHUTH €€ JIOCTOBEPHOCTH ISl IOCTHKEHUS XOPOIIHNX Pe3yIbTaToOB B MpodeccuoHanbHou chepe;
* npeomMemHbix:.



—— c(OpPMUPOBAHHOCTb MPEJCTABICHUN O MECTE XUMUHU B COBPEMEHHON HayYHOW KapTHHE MHPA;
MOHMMaHHUE POJIM XUMUU B (POPMHUPOBAHUH Kpyro3opa v (yHKIHOHAILHONW TPAMOTHOCTH YeJIOBEeKa
JUISl peleHus IPAaKTUYECKUX 3a/1a4;

— BJIAJICHHE OCHOBOIIOJIArAIOIMMH XUMUYECKUMHU ITIOHATUSMH, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

—— BJIaJICHHE OCHOBHBIMU METOJJaMH HayYHOTO TIO3HAHMSI, UCIIOJIb3YEMBbIMU B XMMHU: HAOJIOJJCHUEM,
ONMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaTbiBaTh, OOBSACHATh PE3YJIbTAThI
IIPOBEJICHHBIX OIBITOB U JI€JaTh BbIBObl; TOTOBHOCTh U CLIOCOOHOCTH MPUMEHSITh METOAbI IIO3HAHUSI
IIpY PELICHNUH NTPAKTUYECKUX 3a]1a4;

—— c()OpMUPOBAHHOCTh YMEHHUSI IaBaTh KOJMUYECTBEHHBIEC OIICHKU U MPOU3BOAUTE PACUETHI 110
XUMHUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

—— BJIaJICHHE NpaBUIaMHU TEXHUKH 0€30MaCHOCTH NMPU UCIOJIb30BAHUN XUMUYECKHX BEILIECTB;

—— c(popMUPOBAHHOCTH COOCTBEHHOM MO3ULIMHU IO OTHOLIEHHUIO K XUMUYECKOU NH(OpMAaLIUH,
IIOJIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

COJIEPXKAHUE YYEBHOM JUCIATITUHBI

Brenenne
HayuHnble MeTo1bI MO3HAHMSI BEUIECTB U XUMUYECKUX sIBJIeHUM. Posb sxcniepuMenTa u
TeOpHuu B XUMHH. MoJienpoBaHie XUMHUYECKUX MPOLECCOB. 3HAUEHUE XUMUHU MTPU OCBOCHHUH
npodeccuit CI1O mpodeccrnonansHOro 006pa3oBaHus.
1. Opranuyeckasi Xumus
1.1. IIpenmet opranndeckoil XuMun. Teoprst CTPOEHUSI OpraHUYECKUX COCTUHEHNN
IIpenmer opranuyeckoii xumum. [loHsarue 00 opraHMYECKOM BEIIECTBE U OPTaHUYECKON XHUMHUH.
Kpatkwuit ouepk uctopuu pa3BUTHSI OpraHUYECKON XUMHH. Butanusm u ero kpymenue. OcoOeHHOCTH
CTPOEHHMS OPTraHMYECKUX coeAMHEeHn. KpyroBopor yriaepoa B mpupose.
Teopus crpoennsi oprannyeckux coeqrunenunii A. M. byraeposa. [Ipennoceuiku co3ganusi TEOpUn
ctpoenus. OCHOBHBIE MOJIOKEHUSI Teopuu cTpoeHus A. M. BytinepoBa. XuMuueckoe CTpOCHHUE U
CBOMCTBa oprannyeckux Bemiects. [loustre 06 n3omepun. CriocoObl 0TOOpaKEHUS CTPOCHHS
MoJIeKyIbI ((hopmyibl, Moenn). 3HaueHue Teopur A. M. byTiepoBa st pa3BUTHSI OpraHUYECKOM
XUMHH U XUMHYECKUX MPOrHo30B.CTpoeHue aroma yriepoja. JJIeKTPOHHOE 00JIako U opoUTasb, s- U
p-opbuTanu. DIEKTPOHHBIE U ANEKTPOHHO-Tpaduyeckue GopMyibl aToMa Yriiepoja B OCHOBHOM U
BO30YXKICHHOM cocTOsiHUSAX. KoBasieHTHas XuMHUUecKasi CBA3b U €€ KIaCCHU(PHUKAIUS 10 CIIOCO0y
nepexpbIBanus opouTaneit (o- u n-cBsas3m). [lonsrue rubpuanzanuu. Paznuyneie TUIIBI THOPUAN3ALIUN
1 (hopMa aTOMHBIX OpOHTasiell, B3aUMHOE OTTAJIKUBAHUE THOPUAHBIX OpOUTANICH U UX PACIIONI0KEHHE
B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEPIruu. ['eoMeTpusi MOJIEKysl BEUIECTB,
00pa30BaHHBIX aTOMaMH Yriepoja B pa3UYHbIX COCTOSHUSAX THOpUIU3AIINU.
Kaaccnduxanus oprannyeckux coequHenuii. Knaccuduxaims opraHuuecKux BEIECTB B
3aBUCHUMOCTH OT CTpOeHHUs yraepoaHou uenu. [lonstue pynkunonansHoi rpymnmsl. Kinaccudukanus
OpPraHMYECKUX BEIIECTB MO TUMY (YHKIIMOHAIBLHOM TPYIIIHIL.
OCHOBBI HOMEHKJIATYPbI OPraHHMYeCKNX BellecTB. TpuBuanbHble Ha3BaHud. PaniioHanbHas
HOMEHKJIaTypa Kak npeamecrseHHua HomeHkinatypel [UPAC. HomenknatypalUPAC: npuHIMns!
o0Opa3oBaHUs Ha3BAaHUH, CTAPIIMHCTBO (PYHKIIMOHAIBHBIX TPYII, UX 0003HAaUYeHHE B Ipedurcax u
cypdurcax Ha3BaHHI OPraHUYECKUX BEIIECTB..
Kaaccndukanus peaknuii B opranndeckoi xumun. [foHsaTre 0 THIIaX 1 MEXaHU3MaX peakuil B
opranndeckoit xumuu. Cyocrpar u pearent. Knaccudukarus peakiuii o M3MeHEHUIO B CTPYKTYpe
cyOcTpara (mpucoeuHeHue, OTIIEeTIICHUE, 3aMelleHre, M30MepH3allisi) U THITY peareHTa
(panukanbHbIe, HyKIeopUIbHBIE, AMeKTpoduiIbHbIe). Peakiuu npucoenunenus (AN, AE),
snumunupoBanus (E), 3amemenus (SR, SN, SE),u3omepuzanuu. Pa3HOBUAHOCTH peakiiuii Kaxa0ro
TUIA: TUAPUPOBAHUE U JETUIPUPOBAHUE, TAJIOTEHUPOBAHUE U JIETAJIOT€HUPOBaHUE, THIpaTalus U
JeruapaTanys, THAPOTaIOTeHUPOBAHNUE U JIETHAPOrajJoreHUpOBaHUE, TIOJIUMEPU3ALIUS U
MOJINKOHICHCAIUS, TTeperpynnupoBka. OCOOEHHOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU B
OpraHMYECKON XUMUHU.
JdeMoHcTpanuu



Komiekunu opraHn4ecKkux BEIIECTB (B TOM YHMCIIE JIEKApPCTBEHHBIX IIPENApaTOB, KpacuTee),
MaTepuaioB (MPUPOJHBIX U CHHTETUYECKUX Kay4yKOB, IIJIACTMACC M BOJIOKOH) U U3JIEJIUN U3 HUX
(HuTeH, TKAHEH, OTIETIOUHBIX MaTepuaioB). Moaenu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH —
[1apocTepHeBbIe 1 00beMHbIe. MOen OTTaTKUBaHMsI THOPUIHBIX OpPOUTAJICH C TIOMOIIBIO
BO3AYIIHBIX IIAPOB. B3auMoaeicTBHE HATPUS C 3TAHOJIOM U OTCYTCTBUE B3aMMOICHCTBUS C
TMATUIIOBBIM 3(DUPOM.

JlabopaTopHbIii ONIBLIT

N3roroBnenue moaenei MOJIEKy —IIpEACTaBUTENEH PA3IMYHbBIX KIACCOB OPraHUYECKUX
COCIMHEHU M.

I[IpakTHYeckne 3aHATHSA.

OO6napyxeHue yriaepoja u BOJAOPO/ia B OPraHMUYECKOM COSTUHEHUH.

1.2. TlpenenpHble yriaeBoA0POIbI

I'omosnornuecknii psia ankanos. [lonstue 06 yraeBogopoaax. OCoOOEHHOCTH CTPOEHMSI PEAETbHBIX
YTJI€BOAOPOJIOB. AJNIKaHbl KaK MPEJCTaBUTENH MPEAETbHBIX YIIIEBOJOPOIOB. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI METaHA U APYTUX aIKaHOB. ['OMOJIOTHYECKUM psi U
nzoMepus napapuHoB. HopmansHOe 1 pa3BeTBICHHOE CTpOeHHE yriepoaHoi nenu. Homenknarypa
QIKAHOB U aJKUJIBHBIX 3aMecTUTeNeH. PU3NUYECKUECBONCTBA aJIKaHOB. AJIKAHbI B TIPUPOJIC.
XHuMHYeCKHe CBOMCTBA aJIKAHOB. MexXaHu3M peaklny XJIOPUpPOBaHUs ajJkaHoB. Peaknun
JEeTUPUPOBAHMS, TOPEHUS, KATAIMTUYECKOTO OKUCIICHUS ajJKaHOB. KpeKUHT alKkaHOB, pa3iuyHble
BHJIbI KPEKWHTA, TPIMEHEHNE B TPOMBITIUICHHOCTH. [Tnposn3 u KoHBEepCcHUsi MeTaHa, H30MEpPHU3aIIHs
AJIKaHOB.

IIpumeneHnne u cnocodbl MoJIyuYeHus ajJkaHoB. O0nacTi NpuMeHeHus alkaHoB. [IpoMblneHHbIE
CHOCOOBI MOJTYYEHHSI aJIKaHOB: MOJIyd€HUE U3 MIPUPOJIHBIX HCTOYHUKOB, KPEKUHT MapapuHOB,
MOJIyY€HUE CUHTETUYECKOTO OeH3MHA, Ta3u(uKanus yris, TiApupoBaHre ankaHoB. JlabopaTtopHbie
crocoObl MOJTy4YeHHs alIkaHOB: cuHTE3 Bropiia, nekapOokcuinpoBanue, THIpoIn3 KapOuaa amOMUHUS.
Hukaoankanbl. ['oMoornueckuii psi 1 HOMEHKIIATypa ITUKI0AIKAHOB, UX 00IIast

®opmyna. M3omepus HUKIOAIKaHOB: MEXKIIACCOBAsl, YIIIEPOJHOTO CKEJIETa, TEOMETPUYECKAsI.
[Tonydyenue u pu3MvIecKue CBONCTBA MUKJIOATKAHOB. XUMHUYECKHUE CBONCTBA ITUKIIOATKAHOB.
Criennrka cBONCTB IIUKJIOATIKAHOB C MajbIM pa3MepoM Iukia. Peakiuu npucoesuHeHus u
PaaUKaIbHOTO 3aMEIICHHUS.

JdemoHcTpauuu

Monenu MOJIeKy1 MeTaHa, APYruX adKaHOB, Pa3IMUHbIX KOH(OpMaLUi IIUKIOTeKCaHa.
PactBopenue napaduna B OeH3WHE U UCIIAPEHHUE PACTBOPUTENS U3 CMECH.

[1naBnenue napaduna U ero OTHOLIEHUE K BOJIE (PaCTBOPUMOCTb, INIOTHOCTh, CMAaYHBAHUE).
Pa3znenenne cMecu 6€H3MH—BO/Ia C TIOMOIIBIO IETUTEIHLHON BOPOHKH.

I'openue Merana, mpomnan-0yTaHOBOM cMecH, mapaduHa B YCIOBUSIX U30BITKA U HEJAOCTATKA
KHCJIOpO/1a.

B3pbIB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccranoBrienue OKCHIOB TSDKEIBIX METAJUIOB MapapuHOM.

OTHollIeHNE UKIIOTeKcaHa K OPOMHOM BOJIE M pacTBOPY MepMaHTraHaTa Kausl.

JlaGopaTopHble ONBITHI

N3roroBnenue Moaenei MOJIEKYJ aJIKaHOB U T'AJIOT€HAJIKAHOB.

OO6HapyxeHHUe BOJIbI, CaXH, YIICKUCIIOTO ra3a B MPOJAYKTaX TOPEHUS CBEYH.

1.3. DTUNEHOBBIE U IMEHOBBIE YIIIEBOA0PObI

I'omosornyeckuii psiz aaIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATHIIEHA U
ankeHoB. ['omonornueckuit paa u obmas Gopmyna aakeHOB. M3o0Mepusi STUICHOBBIX YTIEBOAOPOIOB:
MEXKJIACCOBasl, YIIIEPOIHOTO CKENeTa, MOJ0KEHUsI KPaTHOH CBs3U, reoMeTpuueckas. OcoOeHHOCTH
HOMEHKJIaTypbl STHJICHOBBIX YIJIEBOJIOPOJIOB, HA3BaHUS BAXKHEUIIUX paguKaioB. Ouznueckue
CBOJCTBA AJIKEHOB.

XumMuyeckHe CBOHCTBAa aTKEHOB. DIEKTPOMUIBHBIN XapaKTep peakifil, CKIOHHOCTh K PEaKIusiIM
MIPUCOEANHEHUS, OKUCIIeHUS, moaumepu3anuuu. [IpaBuino MapkoBHIUKOBA U €T0 3JIEKTPOHHOE
obocHOBaHMe. Peakiiny ranoreHupoBaHus, THAPOTATOTeHUPOBAHUS, THAPATAIINH, TUAPUPOBAHHUSL. .



[Tonsartue o peakuusax noaumepusanuu. ['openne aakeHoB. Peakiiuyu oKucaeHus: B MATKUX U AKECTKUX
YCIIOBUSX.

IIpuMeHeHne U c10COOBI MOJTyUeHHs AJTKeHOB. Vcnosib30BaHre BEICOKOM peaKIIMOHHON
CIIOCOOHOCTH QJIKCHOB B XUMHUUYECKOH MPOMBITINIEHHOCTH. [IprMeHeHHe dTHIIeHa ¥ IPOTIHIICHA.
[IpombliieHHBIE CIOCOOBI MTOJTYUYEeHUSI AIKEHOB. Peakuinu 1erupupoBaHus U KPEKUHTa aJIKEHOB.
JlabopaTopHbie CIIOCOOBI MOTYyYEHUS aJTKEHOB.

Auakanuensl. [Tonarue u knaccuukanus TMEHOBBIX YTJIEBOIOPOIOB MO B3aUMHOMY PACIIOIOKEHHUIO
KpaTHBIX CBsi3eH B MoJieKyse. OCOOEHHOCTH AIEKTPOHHOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS
CONpPsDKEHHBIX JUEHOB. [IoHATHE O TT-351eKTPOHHOM cucTteMe. HoMeHKiIatypa queHOBBIX
yri1eBo10p0o10B. OCOOEHHOCTH XUMHYECKUX CBOMCTB COMPSDKEHHBIX IUEHOB KaK CIEACTBUE UX
ANEKTPOHHOTO cTpoeHus. Peakunu 1,4-npucoequnenus. [lommmepusarus queHoB. CriocoObl
MOJIy4€HUs JUEHOBBIX yriieBo10poaoB: padoTsl C. B. Jlebenesa, neruipupoBaHue ajlkaHOB.
OcHOBHbIE MOHSITHSI XUMUH BbICOKOMOJIEKYJISIPHBIX COeIMHEHUH (HA MpUMepe MPOAYKTOB
NOJMMEPHU3ALNHU AJIKEHOB, AJIKAJMEHOB M UX raJIoreHNnpPou3BoAHbIX). MOHOMEp, MOJIUMED,
peakiys MoJMMEpHU3aIiK, CTETICHb MOJTUMEPU3alNU, CTPYKTYPHOE 3BEHO. THUIIBI TOJMMEPHBIX ETICH:
JIMHEWHbIE, pa3BETBIICHHBIE, CIIUTHIE. [loTMMephl TEPMOTIIACTUYHBIE K TEPMOPEAKTUBHBIE.
[IpencraBnenue o

IIacTMaccax u sjactomepax. [1omaTHIeH BRBICOKOTO M HU3KOTO JIaBJICHUS, €0 CBOWCTBA U
npuMeHenue. [lonmunponusieH, ero npUMEeHeHNE U CBOMCTBA. [ ajoreHcoaepKamiye moJIMMephl:
TedioH, moJMBUHIIXIOpU. Kaydyku HaTypabHBIA U cuHTeTHYecKHe. COmoITuMephl
(6yTagmeHCTUPOJIbHBIN KaydyK). Bynkanuzaius kaydyka, pe3uHa u S00HHT.

JdeMoHcTpanuu

Mogenu MONEKyT CTPYKTYPHBIX U POCTPAHCTBEHHBIX M30MEPOB AIIKEHOB M JIKAIMCHOB.
Komnekuus «Kayuyk u pe3unay.

JlaGopaTopHble ONBITHI

OO6HapyxeHue HelpeAeTbHbIX COETUHEHUH B KEPOCUHE, CKUIHAape.

O3zHakoMJieHHe ¢ 0Opa3aMu MOJUATUIICHA U IOJUIPONUIICHA.

IIpakTuyeckue 3aHATHS

[Tonydenue sTuIeHa aeruapaTanyen 3STHIOBOTO CIUPTA.

BiaumoneiicTBue sTueHa ¢ OpoMHON BOIOH, paCTBOPOM IepMaHIaHaTa Kajus.

1.4. AlleTUIE€HOBBIE YTII€BOA0POIbI

I'omosornyeckuii psit aIKMHOB. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE alleTHIIEHA U IPYTrUX
ankuHoB. ['oMostornueckuit pan u obmas popmyna ankuHoB. HomeHKIaTypa aleTuieHoBbIX
YII€BOJ0OPOJOB. M30MepHs MexXKIacCOBasi, yriaepoJHOTO CKEIEeTa, MOJ0KEHUS! KPaTHOM CBSI3H.
XuMH4YeCKHe CBOIMCTBA H MPpUMeHeHne aTKHHOB. OCOOCHHOCTH PeaKIuil PUCOSTUHEHUS 110
TPOMHOM yriiepoa-yriaepoaHoi cBs3u. Peakuus Kydeposa. [IpaBuino MapkoBHHKOBA IPUMEHUTEIBHO
K auetrwieHaM.. Okucienue ankuHoB. Peakuus 3enuHckoro. [Ipumenenre aneTuiaeHoBbIX
yraeBoopoaoB. [lonuBruHuIaneTar.

Iouyuenue ankuHoB. [lonyueHue amerusiaeHa NUPOIU30M METaHa U KapOUIHBIM METOIOM.
JdeMoHcTpanun

Mopenu MOJEKyJIbl alleTUIIEHA U IPYTUX AJIKUHOB.

[Tonyuenue aneruneHa u3 kKapouaa Kaubliys, 03HaAKOMJICHHE ¢ (PU3MUYECKUMU U XUMUYECKUMU
CBOMCTBaMM alleTUJICHA: PACTBOPUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJICHCTBHEM ¢ OPOMHOI BOIOM,
pacTBopoM mepMmaHranara kanwus, consmu meau (I) u cepebpa.

JlabopaTopHBIii ONIBIT

N3roroBnenue Moaenei MOJIEKyJ aIKUHOB, UX H30MEPOB.

1.5. ApomaTtrueckue yrieBoa0pOibl

I'omosiornyeckunii psig apeHoB. beH3071 Kak IpeACTaBUTENL apeHOB. Pa3BuTue mpeacraBieHui o
cTpoeHun OeHzona. CoBpeMEeHHbIE MPECTaBIeHUS 00 YIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOECHUU
6enzona. OOpa3oBaHNe apOMaTUIECKOU T-crcTeMbl. ['oMosiorn GeH30I1a, MX HOMEHKIJIAaTypa, 00Ias
¢dopmyna. HomeHnkmarypa amst Au3aMeIieHHbIX TPOU3BOIHBIX OCH30Ja: OPTO-, MeTa-, mapa-
pacrnosiokeHue 3amecturenieid. @u3nueckre CBONCTBA apEHOB.



XuMHUYecKHe CBOICTBa apeHoB. Peakuuu rujpupoBaHus U IPUCOCTUHEHUS XJI0pa K OCH30ITy.
OCoOEeHHOCTH XUMUYECKUX CBOMCTB TOMOJIOTOB OeH301a. B3anMHoe BIMsIHUE aTOMOB Ha IpUMEpe
TOMOJIOI'OB apEHOB.

IIpumenenne u nojayyenue apeHoB. [[pupogHbie HCTOUYHMKY apOMATHUECKUX YTIIIEBOJAOPOJIOB.
Apomaru3anus akaHOB U IIUKJIOAIKaHOB. AJIKUIIMPOBaHUE OEH30IIa.

JdeMoHcTpanuu

[lapocTrepkHeBblEe U 00BEMHBIE MOJIETIN MOJIEKY O€H30J1a U €r0 TOMOJIOTOB..

O3zHakoMJieHHE ¢ (PU3HMUECKUMU CBOMCTBAMHU apOMATUYECKUX YIIIE€BOIOPOJIOB C UCIIOJIb30BAHUEM
pactBopuTenst «CoIbBEHTY.

1.6. [IpupogHBIE HICTOYHUKU YTIIEBOIOPOIOB

Hedrs. Haxoxaenue B mpupoje, coctas U puznueckue cBoiictBa HeTr. TOMITMBHO-9HEPT€THIECKOE
3HaueHue He@tu. [IpomMeinenHas nepepadorka HepTu. Pektuduxanus HegTH, OCHOBHBIE (ppakLun
ee pazJieNIeHus, X UCIoJIb30BaHue. BropuuHas nepepadboTka HerenpoaykToB. PexTudukanus
Ma3yTa Npu yMEHbIIEHHOM JaBieHuu. Kpekunr Hedrenponyktos. Paznuunbie BUbl KPEKUHTa,
pabots! B. I'.IllyxoBa. M3omepusanust ankaHoB. AJIKMIMPOBAHUE HENPEAEIbHBIX YTIIEBOI0PO/I0B.
Pudopmunr Heprenpoaykron. KauectBo aBTOMOOHIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.
IIpupoaublii U nonmyTHbIN HedTsIHOM ra3pl. CpaBHEHUE COCTaBa MPUPOTHOTO U MOIIYTHOTO

ra3oB, UX MPAaKTUYECKOE UCII0JIb30BAHUE.

Kamennslii yrosab. OCHOBHBIE HAIIPABIICHNs UCTIOIb30BaHUS KaMEHHOTO yrisi. KokcoBaHue
KaMEHHOTO YIJis, BayKHEHIINe TPOAYKThI 3TOTO Mpollecca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa,
HajzicMoJbHas Bojia. CoeTuHEeHus, BbIJeNsseMble U3 KAMEHHOYTOJIbHOM cMOJIbL. [Tpo1yKThI,
MOJTy4aeMbI€ W3 HAJCMOJIBHON BOJIBI. DKOJIOTHYECKHE aCMEKThI TOOBIYH, TepepaboTKH U
MCIO0JIb30BAHUS TOPIOYHUX UCKOTIAEMBbIX.

JdemoHcTpauuu

Komnexkuus «IpuposHble HCTOYHUKHN YIIIEBOIOPOIOBY.

OO6pazoBanue He(PTIHOM MJICHKH HA IOBEPXHOCTU BOJIBI.

JlaGopaTopHble ONBITHI

OmnpeneneHne HaIU4Us HENPEAEIbHBIX YIIIEBOIOPOIOB B OCH3MHE U KEPOCHHE.

PactBopuMOCTh pa3auvHbIX HEPTEIPOIYKTOB (OCH3MHA, KEPOCUHA, TU3EITHHOTO TOTIINBA,

Ba3eMHa, napaduHa) Ipyr B apyre.

1.7. I'mapokcHIIbHBIE COCTUHEHUS

Cmpoenue u knaccuguxkayua cnupmos. Knaccugurkayus cnupmog no muny y21e6000po0HO20
paauKaa, Yuciay TMAPOKCWIBHBIX IPYII U TUITy aTOMa YIJIepoJa, CBA3aHHOIO ¢ TMAPOKCUIBHOU
IPYNION. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHUE T'MAPOKCUIBHOM Ipynibl. BiausHue crpoenus
CIHMPTOB Ha UX (pu3HuUecKue cBoiicTBa. MexMoeKyIspHas BOJOPOHAs CBA3b. | oMonoruyeckuii psin
IpeJeNbHbIX OHOATOMHBIX CIIMPTOB. Mi30MepHs 1 HOMEHKJIaTypa ajJKaHOJOB, UX o0mas (popmyna.
XuMHYecKHe CBOHCTBA AJIKAHOJI0B. PeakiioHHas CIOCOOHOCTh IpeAeIbHBIX OJTHOATOMHBIX
cnupToB. Peaknuy, noATBEpKAAIOIINE KUCIOTHBIE CBOMCTBA CIUPTOB. Peakunu 3amerieHus
THJIPOKCUIIBHOM Ipymiibl. MekMoJeKysipHast IerupaTaius CliupToB, YCIOBHs 00pa30oBaHus
pocThIX 3pupoB. CioxkHbIE 3PUPHI HEOPraHUUYECKUX U OPraHUYECKUX KHCIIOT, peaKIu
srepuduranuu. OKUCIEHNE U OKUCIUTEIbHOE IETUAPUPOBAHUE CIIUPTOB.

Crnoco0blI mosry4eHust cMPTOB. [ 'uaposn3 ranoreHankatos. ['uapaTanys aJkeHoB, yCIOBUS €€
npoBeaeHus. BocctaHoBieHne kKapOOHUIBHBIX COSJMHEHUH.

OtaenbHbIE NPEACTABUTENIHN AJIKAHOJIO0B. METaHOI, €ro MPOMBIIIJIEHHOE TIOJYy4eHUE U IPUMEHEHNE
B IIPOMBIIIJIEHHOCTH. brosoruueckoe aeiictBue Metanosa. Crneunduyeckue crnocoOsl MoTydeHus
STWJIOBOTO ciupTa. PU3HOIOTHUYECKOE AEHCTBUE ITAHOIA.

MHoroaromMuble ciupThl. M30Mepus 1 HOMEHKIIATypa PEACTaBUTENEHN IBYX- U TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XUMHUECKUX CBOMCTB MHOT'OATOMHBIX CIIUPTOB, UX KAYECTBEHHOE
oOHapyxeHue. OTeNbHbIe TPEICTABUTENN: STUIICHTIIUKOIIb, IIULEPHH, CIIOCOOBI UX TOTy4eHus,
IIPaKTUYECKOE IPUMEHEHNE.

@®eHoJ1. DIIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTpoeHUe (eHona. BzanmHoe BIMsHUE apOMaTHYECKOTO
KOJIbLIa ¥ THAPOKCUIIBHOM IpyIbl. XUMUUECKUE CBOMCTBA (peHoa KaK (PYHKIHMS €ro XMMHYECKOTO



crpoenus. bpomupoBanue genosna (KaueCTBeHHAs peaKiiysi), HATpOBaHUE (MMKPUHOBAS KHCIIOTA, €€
cBoiicTBa u npumenenue). [I[pumenenue genona.llonyuenue ¢peHoa B IPOMBIIUICHHOCTH.
JdeMoHcTpanuu

Mojenu MOJIeKyIl CHUPTOB U (DEHOJIOB.

PacTBOpHMOCTB B BOJIE aJIKaHOJIOB, ATUJICHIJIMKOJIS, TIIMLIEPUHA, (eHoIa.

IIpakTHYeckne 3aHATHS

N3ydeHue pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucieHye ClupToB Pa3IMuHOrO CTPOEHUS XPOMOBOM CMECHIO.

[Tonyyenue auatunoBoro s¢upa. [lomyuenue riaumepara Meu.

1.8. Anbaeruapl U KETOHBI

I'omosiornyeckne psabl aaberu10B 1 KeTOHOB. [loHATHE 0 KAPOOHUIBHBIX COEANHEHUSIX.
DNEeKTpPOHHOE CTpOeHUE KapOOHWIbHOM rpynnsl. 3oMepus 1 HOMEHKIAaTypa albJIerui0B U KETOHOB.
duznyeckue CBOMCTBAa KapOOHUIIBHBIX COEIMHEHUH.

XHMHYeCKHEe CBOICTBA aJIbJIeTHI0B M KeTOHOB. PeakiinoHHas ciocoOHOCTh KapOOHUIIbHBIX
coemHeHuI. Peakiuy okrciaeHust ajabAeruoB, KaueCTBEHHbIE PEaKUU Ha albJAECTUAHYIO TPYIIITY.
Peaxun nmonukonaeHcanuu: oopazoBanue HeHoI0PpOopMaIbIETHIHBIX CMOJL.

IIpumeHeHne u nojydyeHne KapOOHWIBHBIX coeAMHeHul. [IprMeHenHne anbaeruioB U KETOHOB B
OBITY U IPOMBILIJIEHHOCTH. AJIAECTUABI U KETOHBI B Ipupoe (3pupHbie Macia, (PepoOMOHbI).
[Tonyuenue kapOOHMIBHBIX COEAMHEHNUHN OKUCIIEHUEM CIIHUPTOB, THApaTalluel allKUHOB, OKHUCIIEHUEM
yraeBoAopo0B. OTAeNbHbIE MPEACTaBUTENN albJAETHAOB U KETOHOB, Cclieln(UYECKUe CriocoObl UX
ITOJTy4EHUS U CBOMCTBA.

JdeMoHcTpanuu

[lapocTepkHeBbIEe U 00BEMHBIE MOJIETH MOJIEKYJ JIbJIETHI0OB U KETOHOB.

[Tony4yeHue yKCyCHOTro anbAeruia, OKMCICHHE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHBIE peakii Ha AJTbJICTUAHYIO TPYIIITY.

JlaGopaTopHble ONBITHI

OkwucreHre 3TaHoJIa B 3TaHAJIb PACKAJIEHHON MEIHOW MPOBOJIOKOM.

IIpakTuyeckue 3aHATHS

N3ydeHne BOCCTaHOBUTEIbHBIX CBOMCTB ajIbJAECTHAOB: PEAKIIHS «CEPEOPSHOTO 3epKajay,
BoccTaHoBlieHHe ruapokcuaa meau (II).

1.9. Kap6oHOBBIE KHCIIOTBI U UX MPOU3BO/IHBIE

I'omosiornyeckunii psi mpeaeJbHbIX OITHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [loHsTHE O
KapOOHOBBIX KUCJIOTaX U UX KiacCUpUKaus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIbHOM rpynmbl. ['oMoIorndyeckuil psj| npeaeabHbIX OJTHOOCHOBHBIX KAPOOHOBBIX KUCIOT, UX
HOMEHKJIaTypa u uzomepus. MexxMoseKkyasipHbie BOJOPOJAHbIE CBSA3U KAPOOKCHIIBHBIX TPYIII, UX
BIIUSIHUE Ha (PU3UYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.

XuMH4YecKue CBOMCTBA KapOOHOBBIX KHUCJIOT. Peakiiny, WITIOCTPUPYIOLIME KUCIOTHBIE CBOMCTBA U
WX CpPaBHEHHE CO CBOMCTBAMM HEOpraHMYeCKHuX KuciaoT. ObpazoBanue QyHKIIMOHATBHBIX
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT. Peakuuu stepudukanuu.

Crnoco0bl mosryuyeHusi KapoOoOHOBBIX KMCJI0T. OTae/IbHbIE IPeICTABUTEN U UX 3HaYeHne. OOmue
CHOCOOBI OJYYECHHSI: OKUCIICHUE alIKaHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB, allbETUI0B. BaxkHelire
MIPEJICTAaBUTENN KapOOHOBBIX KUCIIOT, X OMOJIOTHYECKasi POJib, CeH(PHUUECKUE CIOCOObI IONyYESHHUS,
CBOMCTBA U IPUMEHEHNE MYPaBbUHOM, YKCYCHOH,TAJIbBMUTUHOBOM U CTEaPUHOBOW; aKPUIIOBON U
METaKpHJIOBOI; OJIEMHOBOM, TMHOJIEBOU U JTMHOJICHOBOI; 11aBeNeBOii; OEH30MHON KHUCTIOT.
Caoxublie 3¢upsbl. CTpoeHHE U HOMEHKIIATYpa CI0KHBIX 23(PUPOB, MEXKKIACCOBAS U30MEPHUS C
KapOOHOBBIMH KHcIOTaMU. CIIOCOOBI MOTydeHUs CIOXKHBIX 3(UpoB. OOpPaTUMOCTh PEAKIINH
sTepuduKanuu U HakTophl, BIUAIONINE HA cMellleHHe paBHOBecHs. OOpa30oBaHHE CIIOKHBIX
nommaGupoB. [omyTunentepedranar. JlaBcan kak MpeICcTaBUTENh CHHTETUYECKIX BOJIOKOH.
XUMHUUYECKHE CBOMCTBA U IPUMEHEHHUE CIIOKHBIX A(PUPOB.

Kupsl. XKupsl kak cioxHabie 23¢upsl raumnepruHa. KapOoHOBBIE KUCIOTHI, BXOSIINE B COCTAB KUPOB.
3aBUCUMOCTb KOHCUCTEHIIMH KMUPOB OT UX COCTaBa. XUMHUYECKUE CBOMCTBA KUPOB: TUAPOIH3,
OMBUICHHE, TUIpUpoBaHue. bronorudeckas poib ;KMPOB, UX HCIOIH30BAHHE B OBITY U
MIPOMBILIJIEHHOCTH.



Co kap0OHOBBIX KHCI0T. Mbua. CriocoObl mosTydeHus CoJieii: B3auMOJeCTBIE KapOOHOBBIX
KHCJIOT C METaJlJIJaMH, OCHOBHBIMHU OKCHJIaMH, OCHOBAHUSMH, COJISIMU; IIETIOYHOM THIPOJIU3 CIOKHBIX
3¢pupoB. XUMHUUECKUE CBOMCTBA COJICH KAPOOHOBBIX KMCIOT: THIIPOJIN3, PEAKIIMH HOHHOTO 0OMeHa.
MBpl1a, CyIIHOCTh MOOLLETro AeicTBUsl. OTHOILIEHUE Mblia K )KeCTKON Bojie. CHHTETHUECKHE MOOIIIHE
cpenctBa — CMC (zeTepreHtsl), UX MPEUMYILECTBa U HETOCTATKH.

JdeMoHcTpanuu

3HAKOMCTBO C (PH3UUECKUMH CBOMCTBAMHU BaKHEHITNX KapOOHOBBIX KHCIIOT.

OTHolIeHNE pa3IuYHbIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBuenne pH BOIHBIX paCTBOPOB YKCYCHOUM U COJITHOW KHCJIOT OJTMHAKOBOM MOJISIPHOCTH.
[TosmydeHne mpusATHO MaxXHYIIETO CI0KHOTO pupa.

OTHolIEHNE CIMBOYHOTO, [10ACOIHEYHOT0, MAIlIMHHOT'O Macell U MaprapruHa K OpoMHON BOJE U
pacTBopy IepMaHraHaTa Kajius.

JlabopaTopHble ONbITHI

BsaumonelicTBue pacTBOpa yKCYCHOM KUCIIOTHI ¢ MAarHUEM, OKCHJIOM IIMHKA, THAPOKCUIIOM XKelle3a
(IIT), pacTtBopoM KapOoHaTa Kalus U cTeapaTa Kajus.

O3HakoMJieHHE ¢ 00pa3LaMu CII0KHBIX 3(PUPOB.

OTHOILIEHUE CIOKHBIX APUPOB K BOJE U OPraHMUECKUM BEIIECTBAM.

BriBenieHue JKUpHOTo MSATHA C MOMOUIBIO CI0KHOTO ApUpa.

PacTBOpUMOCTB JKHPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIISIX.

CpaBHEHHE MOIOIIKUX CBOMCTB X031MCTBEHHOTO MblIa 1 CMC B J)Ke€CTKOM BOJIE.

IIpakTuyeckue 3aHATHS

PactBopuMOCTh pa3nudHBIX KapOOHOBBIX KUCIIOT B BOJIE. B3anmoielicTBre yKCycHOM

KHUCTIOTHI ¢ MeTauiaMu. [lonydyenne n30aMunoBoro 3upa yKCyCHON KUCIOTHI.

CpaBHEHME CTENIEHU HEHACBIILIEHHOCTH TBEPAOIO U KUJIKOTO KUPOB. OMBIIECHUE )KUPA.

[Tonydyenue MblIa U U3y4EHUE €TI0 CBOMCTB: MIEHOOOPA30BaHUs, PEAKIIii HOHHOTO 0OMEHa,
TUAPOJIN3A, BbIIEICHHS CBOOOTHBIX KUPHBIX KHCIIOT.

1.10. YrieBoansl

IMousitue 06 yraesoaax. Knaccudukarus yrineBonoB. MoHO-, - U TTOJIMCaxapuabl, MPEACTaBUTEIH
Ka)KJIOM TpyMIbl YIJIE€BOJOB. bronoruyeckas poJib yrieBoJ0B, UX 3HAYEHUE B )KM3HU YEJIOBEKA U
oOuiecTBa.

Monocaxapuabl. CTpoeHHe U onTUYecKas n3o0Mepus MoHocaxapuaoB. Vx kiaccudukanus no 4uciy
aTOMOB yIJIepo/ia U Ipupoje KapOoHMIbHOM rpynnbl. @opmynsl Quiiepa u Xeyopea Aiis
M300paxKeHus MOJIEKYJ MOHOcaxapui0B. OTHeceHne MoHocaxapuaoB k D- u L-psay. ['nroko3a,
CTpOEHHE €€ MOJIEKYJIbI U (pU3nYeCcKre CBOWCTBA. XMMHUYECKHE CBOMCTBA IIIIOKO3bI: PeaKIIUU M0
aNbJIErUIHOM rpynne («cepeOpsHOro 3epKajay, OKUCIeHNE a30THON KUCIOTOM, THAPUPOBAHUE).
Peakiuu riroko3sl KaK MHOTOATOMHOTO CIIUPTA: B3aMMOJICHCTBHIE ITFOKO3bI ¢ THApokcuioM menu (1I)
MIPY KOMHATHOM TeMIlepaTtype U HarpeBaHuu. Pa3zinuuneie TUIIBI OposkeHUsl (CIUPTOBOE,
MOJIOYHOKHUCIO€). [ roko3a B ipupoie. buonorudeckas poiib U mpuMeHEHUE IITI0K03bl. OPyKTO3a Kak
n3oMep rroKo3bl. CpaBHEHHE CTPOSHHSI MOJIEKYITbl U XUMUYECKUX CBOMCTB TIIFOKO3bI U (PPYKTO3BI.
®pykTo3a B IpUpoJie U ee Oronoruueckas poiib. [leHTo3sl. Pubo3a u ne3okcupudo3a kak
MPEACTABUTENM alIbJ0NEHTO3. CTpOEHUE MOJIEKYII.

Mucaxapuapl. Ctpoenue nucaxapunoB. CTpo€HHE U XUMUYECKHE CBOMCTBA Caxapo3bl.
TexHosornueckne OCHOBBI TPOU3BOJICTBA caxapo3bl. JIakT03a M MaJIbT03a KaK N30MEpBI CaXxapo3bl.
IMoaucaxapuasl. OG1ee crpoenue nosuucaxapuoB. CTpoeHne MOJIeKybl kpaxmaia. Pusznyeckue
CBOMCTBA KpaxmMaJa, ero HaxoX/eHue B IpUpoie U Ouosorndeckas poib. I mukoreH. XuMuyeckue
cBoiicTBa kpaxmasia. CTpoeHue 3JIEMEHTapHOTO 3BE€HA LIEJIII0I03bl. BiMsiHIE cTpoeHus NOJIMMEPHOI
LeNH Ha PU3NYECKUEe U XMMHUUYECKHE CBOMCTBA 11eJUTI0I03bI. [ MIpom3 LemTo10361, 00pa3oBaHue
CJIO’KHBIX 3()MPOB C HEOPraHUYECKUMHU U OpraHMYecKUMHU KucinoTaMu. [ToHsTHe 00 MCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IleJke, BUucko3e. HaxoxxaeHne B mpupoie 1 OMoJoruyeckasi pojb LEUTI0I03bI.
CpaBHEeHUE CBOMCTB KpaxMaja U LIEJUTF0JIO3bI.

JdeMoHcTpanuu

OO6pa3s1bl yrieBo10B U U3JIENINi U3 HUX.

O3HakomiieHHE ¢ (PU3MUECKUMH CBOMCTBAMU Kpaxmaja U HeJUTI0IO3bI.



HaGyxaHue 1emono3sl 1 Kpaxmania B BOJIE.

KoJnekuus BOJIOKOH.

JlabopaTopHbIe ONbITHI

O3nakomiieHHE ¢ (PU3MUECKUMH CBOMCTBAMU TJIFOKO3HBI (arTeuHasi yIakoBKa, TAOJIETKH).

3HAKOMCTBO € 00pa3liaMu MMOJIMCaXapua0B.

OOHapyxeHue Kpaxmaia ¢ IOMOLIbI0 KaYeCTBEHHOW peakluK B MeJe, Xyiebe, Horypre, Maprapuse,
MaKapOHHBIX U3JIENHSIX, KpyHax.

IIpakTnuyeckune 3aHATHSA

Peakius «cepeOpstHOTO 3epKaliay TIIIOKO03bl. B3anMoaelcTBre Ti1toKo3bl ¢ Tuapokcunom menu (11) mpu
pa3IMyYHbIX TEMIEpaTypax.

[elicTBue 1io1a Ha KpaxMall.

1.11. AMHHBI, aMUHOKHUCIIOTEI, OCIKHU

Kaaccnduxanus u usomepusi amuuoB. [lonsatue 06 amunax. [lepBuuHble, BTOPHUHBIE U TPETHYHBIE
amuHbl. Knaccudukaius aMiMHOB 1O TUITY YIJI€BOJIOPOJHOIO pajdKaia U YUCIy aMUHOTPYII B
Mosekyne. ['oMonoruueckre psiibl NpeAeabHbIX aln(aTHYeCKUX U apOMAaTUYECKUX aMUHOB,
M30MepHs U HOMEHKIIATypa.

XHuMHYecKHe CBOICTBA AMUHOB. AMUHBI KAK OPraHUYeCKNE OCHOBAHMS, UX CPaBHEHHE C aMMHAKOM
U APYTUMU HEOPTraHUYECKUMU OCHOBaHUSAMHU. CpaBHEHHE XUMHUYECKHUX CBOMCTB anpaTHYecKuX U
apoMaTtudeckux aMruHOB. OOpazoBaHne aMHI0B. AHUIMHOBBIC KpacuTenu. [IoHITHEe O CHHTETHIECKUX
BoJIOKHaX. [loaramMuipl ¥ moJimaMuAHbIE CHHTETUYECKHE BOJIOKHA.

IIpumenenne u noaydenue amuHoB. [lonydenne amunoB. Pabotst H. H. 3ununa.

AMHHOKHCI0THI. [ToHsATHE 00 AMMHOKHCIIOTAX, UX KiIaccupukanus U crpoenue. Onruyeckas
HW30MEpHUA O-aMUHOKHCIOT. HoMeHKkaTypa aMUHOKHUCIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOMCTB aMMHOKHUCJIOT U €€ pUUYuHbI. bunoJisipusie noHbl. Peakiiuu konaeHcamuu. [lentuaHas cBs3b.
CuHTeTH4eCcKHEe BOJIOKHA: KamnpoH, sHaHT. Kitaccudukanus BonokoH. [lonydeHrne aMUHOKHUCIIOT, UX
MIPUMEHEHHE U OnoJsiornueckasi QyHKITHS.

Beaxu. benku kak npupoaHbie noauMepsl. [lepBuyHas, BTOpuYHas, TPETUYHAS U YETBEPTHUYHAS
CTPYKTYpPBI 0enK0oB. PUOPHILISIpHBIC U TJIO0YISIpHBIC OCIKU. XUMHUECKHE CBOMCTBA OEIIKOB: TOPEHHE,
JeHATypalus, THAPOJIN3, KaYeCTBEHHBIC (I[BETHBIE) peakinu. buonorndeckue GyHKIIUU OEITKOB, UX
3HaueHue. benku kak koMnoHeHT nuiy. [Ipobrema 6eIKOBOTO TONOAAHUS U IIYTH €€ PEIICHHUS.
JdemoHcTpauuu

PactBopenue u ocaxaeHne 6eIKoB.

JlaGopaTopHble ONBITHI

N3roTtoBnenue mapocTep>KHEBbIX U 00bEMHBIX MOJIEIeH N30MEPHBIX AMHHOB.

PacTBopenue 6enkoB B BOJIE U UX KOATYJISIIHSL.

Ob6HnapyxeHnue 0eiKa B KypuHOM SIHIE U MOJIOKE.

IIpakTHyeckue 3aHATHSA

Henaryparnus 6enka. L[BeTHbIe peakiiuu O€IKOB.

1.12. A3zoTconepxaniyie reTepouKINYecKue COCTUHEHUS.

HyxnenHnoBbie KUCTOTBI

HyxkJienHoBbIe KNCJI0THI. HykienHOBBIE KMCIIOTHI KaK MPUPOIHbIE MoaumMepsl. HykneoTuasl, ux
ctpoenue, npumepbl. AT® u AJID, nx B3auMoINpeBpallieHue 1 poJib 3TOT0 NPoLecca B IPUPOJIE.
[Monstue JIHK u PHK. Crpoenne IHK, ee nepsuuHas u BTopuuHas crpykrypa. Pabotsr ®. Kpuka u
J. Yorcona. KommiemeHnTapHOCTh a30TUCTBIX OcHOBaHUH. Pemmikanusa JIHK. OcoGennoctu
crpoenuss PHK. Tunst PHK 1 ux 6uonornueckue ¢pynkuuu. Ilonarue o TpoudHoM Koje (KOJI0HeE).
buocunTes 6enka B )KUBOU KieTke. ['eHHast nHXeHepus u 6uotrexHosnorus. TpaHcreHHsle (opMbl
pacTeHui U KUBOTHBIX.

JdeMoHcTpanum.

Monens monexyns! JIHK, neMoHcTpanys npyuHIKIIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
OO6pa31ibl IPOIyKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM pacTeHUI U )KMBOTHBIX.

JlekapcTBa U mpemnapaThl, U3TOTOBJICHHBIE METOJaMU T€HHON MHKEHEPUH U OMOTEXHOJIOT HH.

1.13. buonoruuecku akTUBHBIE COEINHEHUS



®epmenThl. [loHaTHE 0 PepMeHTaX KaK O OMOJIOTHUECKUX KaTalu3aTopax OeIKOBON MPUPOIBL.
OCOOEHHOCTH CTPOCHUS M CBOMCTB B CPAaBHEHHH C HEOPraHUYECKUMHU KaTaTU3aTOPAMH.
Knaccudukanus pepmentoB. OcoOEHHOCTH CTPOCHHUS U CBOHCTB (PEPMEHTOB: CEIICKTUBHOCTD U

3P PEeKTUBHOCTD. 3aBHCUMOCTh aKTHBHOCTH (DEPMEHTOB OT Temrieparypsl u pH cpensl. 3nauenue
(bepMeHTOB B OMOJIOTUN U IPUMEHEHHE B POMBIIIUICHHOCTH.

Buramunsl. [lonsarue o Butamunax. Mx kiaccugukanus u oboznauenue. Hopma norpednenus
BUTaMUHOB. BosiopacTBoprMsble (Ha npumMepe BuTaMuHoB C, rpyninsl B u P) u sxxupopactBopumsle (Ha
npumepe ButaMuHOB A, D 1 E). ABUTaMUHO3BI, THIIEPBUTAMUHO3BI ¥ THTIOBUTAMHHO3BI, MX
npo(UITaKTHKA.

I'opmonsl. [loHsTHE O rOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIECTBAX, BHITOJIHSIOMINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEACATEIbHOCTH OpraHiu3mMoB. Kiraccudukamnust TopMOHOB: CTEPOUIBI,
MIPOU3BO/IHbIE AMUHOKHUCIIOT, IOJIUIIENITUAHBIE U O€NKOBbIE TOPMOHBL. OT/ENbHbBIE PEICTABUTENN:
ACTPAJMOJ, TECTOCTEPOH, MHCYJIMH, aJpEHaIMH.

JlekapcrBa. [loHsiTHE 0 JIeKapcTBaxX Kak XUMUOTEpaneBTUYECKUX npenapaTtax. Kparkue
HCTOPUYECKHUE CBEICHUS O BOSHUKHOBEHUHU U Pa3BUTUHM XUMHUOTEpanuu. [ pynmsl 1ekapcTB:
cyiabpaMubl (CTPENTOLUN), AHTUOMOTUKY (MIEHULMIUINH ), aHTUITUPETUKY (ACTIUPUH), aHAJIBI€TUKU
(ananprun). MexaHu3M JeMCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOEHUE MOJIEKYI,
MIPOrHO3UPOBAHUE CBOMCTB HA OCHOBE aHAIN3a XUMUYECKOTO CTPOCHUS. AHTUOMOTUKH, UX
KJ1acCU(UKaIUs 0 CTPOEHUIO, TUITY U CIIEKTPY JieicTBUA. be3onacHble crnocoObl MpUMEHEHNUS,
JIeKapCTBEHHbIE (POPMBI.

JdeMoHcTpanuu

CpaBuenue ckopoctu pazioxenus H202 o neiictBueM GpepMeHTa KaTaias3sl

OO6pa31ibl BUTAMUHHBIX [TPEapaToB.

Nnnroctpanuu dhoTorpaduii ®KUBOTHBIX C Pa3IMYHBIMU (HOPMaMU aBUTAMHHO30B.

[Tnakar ¢ u3006pakeHneM CTPyKTYpHBIX (POPMYIT 3CTPaAHO0IIa, TECTOCTEPOHA, aIPEHAINHA.
JlaGopaTopHble ONBITHI

OO6nHapyxeHue aciipruHa B TOTOBOM JIEKAPCTBEHHOH (hopMme.

IIpakTuyeckue 3aHATHS

Ob6napyxeHue BUTaMrHa A B 1ojicomHeYHOM Macie. OO0HapyxeHue Butamuaa C B s105109-

HOM coke. OnpezesneHrne BUTaMruHa D B pbIObeM JKupe WM KypUHOM JKEJITKE.

JlelicTBUE aMUIIO3bI CIIOHBI HAa Kpaxmail. JleficTBue kaTana3bl Ha IEPOKCHU]] BOJIOPOJA.

AHanu3 J1eKapCTBEHHBIX MPENapaToB, IPOU3BOAHBIX CATUIIMIOBON KHCIOTHI.

2. O0mas 1 HeopraHuyeckass XUMHUS

2.1. XuMus — Hayka O BEIIeCTBaX

CocraB BemecTBa. XuMuieckue 31eMeHThl. CriocoObl CyLIECTBOBAHUS XUMHUECKUX 3JIEMEHTOB:
aTOMBI, IIPOCTHIE U CJIOXKHbBIE BellleCTBA. BelecTBa MOCTOSHHOIO U IEPEMEHHOI0 COCTaBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIpHOTO cTpoeHus. CrocoOsl
0TOOpa)KeHUsI MOJIEKYJI: MOJIEKYIISpHBIE M CTPYKTYPHbIE (POPMYIIbI; IAPOCTEPKHEBBIE U MACIITaOHbIE
npoctpaHcTBeHHble (CTroapTa—Dbpuriedba)Moaenu MoIeKyi.

N3mepenne BemecTBa. Macca aToMOB U MOJIEKYJ. ATOMHasi eIMHHULIA Macchl. OTHO CUTENIbHBIE
aTOMHas U MOJIeKyJsgpHast Macchl. KosmuecTBo BellecTBa U €JMHULBI €r0 U3MEPEHHs: MOJIb, MMOJIb,
kMoutb. Yucno ABoraapo. MossipHas Macca.

ArperaTHble COCTOSIHUS BelllecTBa. TBepoe (KpUCTaNINYecKOe U aMOP(HOE), )KUIKOE U
ra3oo0pa3Hoe arperaTHble COCTOSIHUS BEIleCTBa. 3aKOH ABOTaJIpo U €ro cieacTBUs. MosipHbIit
00BbEeM BEIIEeCTB B ra3000pa3HOM cocTOSIHUU. OObeJMHEHHBIN T'a30Bbli 3aKOH U YpaBHEHHE
MenneneeBa—KnaneipoHa.

Cwmecn BemecTB. Pa3nnuns Mexy cMECAMHU M XUMUYECKMMHU COeMHEHUsAMH. MaccoBasii o0beMHas
JI0JI1 KOMIIOHEHTOB CMECH.

JdeMoHcTpanuu

OnbIThI, HIUTFOCTPUPYIOIINE 3aKOH COXPAHEHHS MACCHI BEILIECTB.

HaGop Mozeneit aToMOB ¥ MOJIEKYJI.

HekoTopsie BelecTBa KOJIM4ECTBOM B | MOJIB.

Mojens MoJsIpHOTO 00BeMa ra3oB.



IIpakTHYeckne 3aHATHS

N3roTtoBnenune Mojenell MOJIEKYJ HEKOTOPBIX OPTaHUYECKUX U HEOPraHUUECKUX BEIIECTB.

OuncTka BemecTB (PUIBTPOBAHNUEM U AUCTHILISAINCH.

2.2. Ctpoenue aroma

ATOM — cj10kHast yacTua. /loka3aTesbcTBa CI0KHOCTU CTPOEHUSI aTOMa: KaToHbIE

Y PEHTT€HOBCKHE JTyuH, POoTOd((PEKT, painoaKTUBHOCTD, deKTposn3. [InanerapHas Mmoiens atoma 3.
Peszepdopna. Ctpoenue aroma o H. bopy. CoBpemMeHHBIE TIPEICTABICHUS O CTPOCHUN aTOMA.
KopryckysisipHO-BOTHOBOM yalIn3M 4acTHUL] MUKPOMUDA.

CocTtaB aToMHOro siipa. HyKJIIOHBI: TPOTOHBI K HEUTPOHKI. MI30TOMBI M HYKIIUIBI. Y CTOMYHUBOCTD
sanep.

DJIeKTPOHHAs 000J104Ka aTOMOB. [ToHsATHE 00 AMEKTPOHHON OPOUTAIIN U IIEKTPOHHOM OOJIaKe.
KBanTtoBbIe uncia: riaBHoe, opouTanbHOe (MI0O0YHOE), MATHUTHOE M CIMHOBOE. Pacnpenenenue
AJIEKTPOHOB I10 YHEPTETUYECKUM YPOBHSIM, ITOJAYPOBHSIM U OpOUTANIIM B COOTBETCTBUU C MPUHIIUIIOM
HauMEHbIIIeH sHeprun, npuHiunoM [laynu u npasunom ['yHaa. D1eKTpoHHBIE KOHPUTYpALIMH aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB. BasleHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAS
KJIacCH(pUKAIHs XUMUYECKIX 3JIEMEHTOB: s-, P-, -, f-31eMeHTHI.

JdeMoHcTpauuu

doTtorpdexr.

Monenu opOuTanei pazanuHoi GopMmBI.

2.3. Ilepnoanueckwii 3akoH u [leprnonnueckas cucrema

xuMmudeckux sneMmeHToB 1. Y. Menaeneena

OTKpbITHE NEPHOAUYECKOT0 3aK0HA. [[peaAnocelIky: HakoIUIeHHe (PaKTOJIOTHUECKOTO MaTepuania,
pabotsl mpemmectBeHHUKOB (M. B. Jlebepeitnepa, A. O. lllankyprya, Ix. A. Heronenaca, JI. 1O.
Meiiepa), cbe3n xumukoB B Kapicpyn, nuunoctasie kauectBa J[. . Menneneea. Otkpeitue /1. U.
MenneneeBnim [lepruonueckoro 3aKoHa.

Ilepuoauyeckuii 3akoH 1 crpoenue aroma. M3oronsl. CoBpeMEHHOE MOHATHE XUMHYECKOTO
aneMeHTa. 3akoHoMepHOCTh . Mo3mu. CoBpemennas popmynuposka [lepuoaudeckoro 3akoHa.
[Tepuonnueckas cucteMa u ctpoeHue atoma. Gu3nueckuii CMBICH MOPSAIKOBOTO HOMEPA JIEMEHTOB,
HOMEPOB TpyIisl 1 nepuoja. [lepuoauueckoe n3MeHeHUE CBOMCTB 3JIEMEHTOB: pajinyca aToMa;
SHEPryuu MOHU3ALINH; IEKTPOOTPULIATEIbHOCTH. [IpUUMHBI U3MEHEHUS METAJUTMUECKUX U
HEMETAJNTHYECKUX CBOICTB 3JIEMEHTOB B IPYIIAX U MEPUOAAX, B TOM YUcIe OOJIBIINX U
cBepxOombiux. 3Hauenue [leproanueckoro 3akona u [lepuoanueckoit cucTeMbl XUMHUYECKUX
anemenToB J[. 1. MenneneeBa A pa3BUTHS HAYKU M MOHUMAHUSI XUMUYECKON KapTHHBI MUPA.
JdemoHcTpauuu

Pa3znuunsbie Bapuantsl Tabnuibl [lepuonnyeckoi cucteMbl XuMuueckux 3iaemeHToB /1. U.
Menneneesa.

OO6pa3ibl IPOCTHIX BELIECTB OKCHIOB U TUAPOKCUAOB 31emeHnToB 11 nepuona.

JlaGopaTopHBbIii ONIBIT

CpaBHeHHE CBOWCTB MPOCTHIX BEIIECTB, OKCHA0OB U TUApoKcuA0B nementoB 1l mepuona.

2.4. CTtpoeHue BellecTBa

IlonsiTHe 0 XUMHYECKOI cBA3H. TUIBI XUMUYECKHUX CBSI3EW: KOBAJICHTHAS, NOHHASI, METAJUINYECKas U
BOJIOPOJIHASI.

KoBasienTHasi xuMnyeckas cBsi3b. /[Ba Mexannszma oOpa3oBaHus 9TOH CBsI3U: OOMEHHBIN U
JOHOPHO-aKUENTOPHbIA. OCHOBHBIE MApaMETPhl 3TOTO TUIIA CBSI3U: JUIMHA, IPOYHOCTH, YTOJ CBS3H WU
BAJICHTHBIN yroJyl. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSI3U: HACBIILIEHHOCTb, MOJISIPU3YEMOCTD U
MPOYHOCTh. DNEKTPOOTPUIATENLHOCTD U KJIACCHU(PHUKAIUS KOBAJTEHTHBIX CBS3EH 10 3TOMY MPU3HAKY:
MOJISIpHAS ¥ HETIOJISIpHAs! KOBAJIGHTHBIE CBSI3U. [I0SIpHOCTH CBSI3U M MOJISIPHOCTH MOJIEKYbl. Crioco0
MePEKPBIBAHUS AIIEKTPOHHBIX OpOuTaNel U Kiaccu(uKaimsi KOBAJICHTHBIX CBSI3EH MO ATOMY
MIPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJIGHTHBIX CBsI3eH U KiIacCU(DUKALIUS UX TI0 ITOMY MPU3HAKY:
OJIMHApHBIE, ABOWHbBIE, TPOUHBIE, TOTYTOPHBIE. TUIBI KPUCTAIIIMYECKUX PEUIETOK Y BEIIECTB C 3TUM
TUIIOM CBSI3U: aTOMHBIE U MOJIEKYJsipHble. Du3nyeckre cBOMCTBA BEUIECTB C ITUMU
KPUCTAJUTMYECKUMU PEIIETKAMHU.



Honnas xumuyeckasi cBsi3b. KpaliHuli ciiydail KOBaJIGHTHOM MOJIIPHOM CBsA3U. MexaHu3m
00pa3oBaHUsI HOHHOU CBsI3U. VIOHHBIC KPUCTAITMYECKUE PEIISTKU U CBOMCTBA BEIIECTB C TAKUMU
KpHUCTaJUIaMH.

MeTtaniudeckas XuMuueckasi ¢Bsi3b. OcoObIil TUTT XUMHUYECKOH CBSI3H, CYIIECTBYIONINI B MeTaIlJIax
U criaBax. Ee oTiuums 1 CX0ACTBO ¢ KOBAJIGHTHON M MOHHOM CBsi3siMHU. CBOWCTBA METAIITMYECKOM
CBS3U. MeTaimTnyecKkre KpUCTAUTMYECKUE PEIIETKH M CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJIAMH.
Bopopoanas xumuueckasi ¢Bsi3b. MexaHu3M 00pa3oBaHUs TakoH cBsi3H. Ee kitaccupukanms:
MEXKMOJIEKYJISIPHAS. U BHYTPUMOJICKYJISIPHASE BOJIOPOIHBIEC CBsI3U. MOJIEKY IS IpHBIE KPUCTANINYECKHUE
PEIIETKHU ISl 3TOTO TUIa CBsI3u. DU3MUecKre CBOMCTBA BEIIECTB C BOJOPOAHON CBSI3BIO.
buonoruueckas posb BOJOPOIHBIX CBSI3€M B OpraHu3aliuy CTPyKTyp OuonoiaumMepoB. Equnas npupoia
XUMHUYECKUX CBSA3ECH: HATMYME PA3JIMYHBIX TUTIOB CBSI3€H B OJHOM BEIIECTBE, MEPEX0/1 OJHOTO THUIIA
CBS3U B IPYTOW U T. II.

Kommiekcoodpa3zoBanme. [ToHsiTHE O KOMIUIEKCHBIX coeIMHEHUX. KOOpAMHAIIMOHHOE YHCII0
KOMILTIeKCOoOOpa3oBatens. BHyrpenHsist u BHemHAs cepa komruiekcoB. HOMeHKIaTypa KOMITJIEKCHBIX
coequHeHui. X 3HadeHue.

JdeMoHcTpanuu

Mogenu MOJEKYJ pa3TuIHON apXUTEKTYPHI.

Moienmu 13 BO3IYIIHBIX IIAPOB MPOCTPAHCTBEHHOTO PACHIOIOKEHHUS Sp-, SP2-, SP3-

TUOPUAHBIX OpOUTANIEH.

Mogenu KpUCTAITHIECKUX PEIIETOK Pa3IMIHOTO THUIIA.

Monenu monekyn JJHK u Genka.

2.5. [lomumepsl

Heoprannueckue nmosumepsl. [lonrMepbl — mpocThie BENIECTBA C AaTOMHOW KPUCTAIIIMYECKON
PEIIETKOM: aJUIOTPOITHBIE BUIOM3MEHEHUS yTiiepoaa (anmas, rpaduT, kapOuH, dysuiepeH,
B3aMMOCBS3b THOPUIN3ALIUY OpOUTANIEl Y aTOMOB yTJIepo/ia ¢ IPOCTPAHCTBEHHBIM CTPOCHUEM
AIJIOTPOTHBIX MOAU(UKAIIHIT); CEeH U TeJUTYp LernoYedyHoro crpoenus.[lonumepsl — ciaoxKHbIe
BEIIECTBA C aTOMHON KPUCTAJIMYECKON PEHIETKOM: KBapll, KpeMHe3eM (JIMOKCUIHBIE COSTUHEHHS
KpEeMHHS ), KOpYH/T (OKCH]T A TFOMUHHUS ) U aJTIOMOCHIIMKATHI (TI0JIEBBIC MITATHI, CITFOA, KAOJIUH).
Munepansl u TopHbie opoabl. Cepa mractuueckas. MuHepalbHOE BOJIOKHO — acOecT. 3HaUYeHHe
HEOPraHUYECKUX MPUPOTHBIX MOJIUMEPOB B (POPMUPOBAHUHU OJTHOM U3 FE€OJOTUYECKIX 000JI0UeK
3emu — auTochepsl.

Opranuyeckue nojaumepbl. CiocoObl UX NOJYYSHUS: PEaKIH MOJTUMEPU3alluU U peakluu
nojaukoHAeHcauu. CTpyKTYyphl IOJUMEPOB: JIMHEIHBIE, PA3BETBICHHBIE U TPOCTPAHCTBEHHBIE.
CrpykTypupoBaHHE MOJIMMEPOB: ByIKaHU3AIUs KayuyKOB, AyOjaeHHe OelIKOB, OTBEPKACHUE
MOJIMKOHJICHCALIMOHHBIX MoauMepoB. Kiaccudukanys moauMepos 1o pa3inyHbIM MpU3HAKaM.
JdeMoHcTpanun

Komnekuun nmactmace, KaydaykoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPO/I.

MunepanabHOE BOJIOKHO — acOecT — M U3/AETIHS U3 Hero.

Monenu monekyn 6enkos, JJHK, PHK.

JlaGopaTopHble ONBITHI

O3zHakomIieHHEe ¢ 0Opa3laMu IIacTMacC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U TOPHBIX

MOPO/I.

[IpoBepka muacTMacc Ha JIEKTPUUECKYIO POBOAUMOCTh, TOPIOYECTh, OTHOIIEHHE K PACTBOPaM
KHUCJIOT, LIEJIOYEN U OKUCIIUTEIIEH.

CpaBHEHME CBOICTB TEPMOPEAKTUBHBIX U TEPMOIUIACTUYHBIX IJIACTMACC.

[Tomyuenue HUTEN U3 KAalTPOHOBOM MJIM JTaBCAHOBOM CMOJIBI.

OO6Hapyx)eHue XJ10pa B TOJTUBUHIIXJIOPHUIE.

2.6. lucnepcHble CUCTEMBI

IlonsiTue o nucnepcHbIX cucteMax. Krnaccupukanus TuCepCHBIX CUCTEM B 3aBUCIMOCTH

OT arperaTHOrO COCTOSTHUS IUCTIEPCUOHHON Cpelbl U TUCTIEPCHOH (a3, a TaKkKe Mo pazMepy Ux
gactuil. [ py0oIucniepCcHbIE CUCTEMBI: SMYIIbCUU U CYCTIEH3UU. TOHKOAUCTIEPCHBIE CUCTEMBI:
KOJUIOUIHBIE (30JIM U T'€lIi) ¥ UCTUHHBIC (MOJIEKYSpHBIE, MOJIEKYISPHO-HOHHBIE U HOHHBIE). DddekT
Tunnans. Koarynauus B KOJUIOMIHBIX pacTBopax. CUHEpe3UC B TelisX.



3HauyeHMe JUCIEPCHBIX CHCTEM B KHBOH M HeKUBOM NPHUpPoOJe U NPAKTHYECKOH KU3HU
YyeJIOBeKa. OMYJIbCUU U CYCIIEH3UU B CTPOUTEBCTBE, UILEBON U MEIUIIMHCKON TPOMBIIIIIEHHOCTH,
KocMeTuKe. bruosiornueckue, MEIUIUHCKUE U TEXHOJOTMYECKHUE 30J14. 3HAUEHUE Iesield B OpraHu3aliuu
XKUBOI MaTtepuu. buonornueckue, nuieBble, MEIUIIMHCKUE, KOCMeTHYECKUE reu. CHHEpe3nc Kak

(baxTop, onpeAeIAIONNi CPOK TOTHOCTH MPOIYKIIMU Ha OCHOBE reiieil. CBepThIBaHUE KPOBH KaK

OMOJIOTUYECKUN CHHEPE3HC, €T0 3HAUYCHHE.

JdeMoHcTpanuu

Bujipl tucnepcHbIX CUCTEM U UX XapaKTepHbIE TPU3HAKU.

[TpoxoskieHue Tyda CBeTa 4epe3 KOJUIOMIHBIC U UICTUHHBIE pacTBOPHI (3 ekt Tunmans).
JlabopaTopHbIe ONBITHI.

[Tonyuenue 3MyIbCUM PACTUTEIBLHOTO Maca.

[Tonydyenue 3075 kpaxmaina. [ToxydeHue 30515 cepbl U3 THOCYIIb(aTa HATPHSI.

2.7. XuMu4ecKkue peakuuu

Knaccudukanus XuMHYeCKUX peakiuii B opraHMueckoil 1 HeopraHuueckoi xumuu. [lonstue o
XUMHUECKOH peakuuu. Peakuuu, naymue 6e3 n3MeHEeHUs! KaYeCTBEHHOT'O COCTaBa BEILIECTB:

aIJIOTpONM3aIMs U n3oMepu3anus. Peakiuu, naymie ¢ 13SMEHEHHEM COCTaBa BEILECTB: MO YUCIY U
XapaKTepy pearupyroumx 1 00pa3yrommxcs BemecTB (pa3inoKeHus, COeAMHEHNs, 3aMEIICHHUs,
oOMeHa); M0 U3MEHEHUIO CTeNeHEeN OKUCIEHUSI 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE U
HEOKHUCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE PEAKIINN); IO TEIIOBOMY 3P deKTy (3K30- U
SHI0TEPMHUUECKHUE); IO (haze (rOMO- U TeTeporeHHbIe); 10 HalpaBieHuIo (00paTuMble U
HeoOpaTHMBbIe); 110 UCTIOIb30BAaHUIO KaTalu3aTopa (KaTaJuTHUYEeCKUE U HEKaTAIUTUYECKHUE); 110
MeXaHU3MYy (paauKaibHble, MOJIEKYJISIpHbIE U HOHHBIE). TernnoBoil 3hPeKT XuMUIeCKIX peaKiuii.
Tepmoxumnueckue ypaBHeHUsA. CKOPOCTbh XMMUYECKUX peakuuii. [IoHsTHE 0 CKOpOCTH peakuuil.
CKOpOCTh TOMO- U T€TEPOTE€HHOM peakiuu. DHeprusd akTuBauuu. GakTopsel, BIUSIONIME HA CKOPOCTh
xumudeckon peaknuu. [Ipupona pearupyromux BemectB. Temneparypa (3akon Bant—I odda).
Konuenrpanums. Karanuzaropsl 1 KaTajiu3: rOMO- U T€TEPOT€HHBIN, UX MEXaHU3Mbl. DEPMEHTHI, UX
CPaBHEHHE C HEOPTraHNYECKUMU KaTaJIM3aTOpaMH. 3aBUCUMOCTb CKOPOCTH peaKUi OT NOBEPXHOCTH
CONPUKOCHOBEHHS PEarnPYIOIIUX BEIIECTB.

OO6paTUMOCTh XUMHUUYECKHUX PEAKITUNA. XUMHIECKOe paBHOBecHe. [[oHATHE 0 XUMHYECKOM PaBHOBECHH.
@akTopsbl, BAUAIOIINE HA CMELEHHE PABHOBECHS: KOHIIEHTPALUs, JaBJIeHUE, TeMIepaTypa(IpHHLIKIT
Jle laTenne).

JdemoHcTpauuu

Mogenu Oyrana u n300yTaHa.

ITonyuenue kucnopoaa U3 nepokcua BOJOPOJa U BOJBI; IErHApaTalys dTaHoJIa.

Peakium, naymue ¢ o6pa3oBaHueM 0Cajika, ra3a u BOJbl; CBOMCTBA METAJIIIOB, OKUCIICHUE aJIbJIerHia B
KHCJIOTY U CIIUPTA B alIbACTU]L.

Peakuuu ropenus; peakiiuy SHA0TEPMHUUYECKUE Ha IPUMEPE PEAKLIUU PA3JIOKEHNUS dTaHOJIa U
9K30TEepMUYECKUE HA IPUMEpPE peakuuil obeclBeurBaHue OpPOMHOM BOJIbI U pacTBOPA IIepMaHraHaTa
KaJIUsl STHIICHOM.

PaznoxeHue nepokcua KMCIopoia ¢ NOMOIbIo okcuaa Maprania (IV), karanassl cbIporo msica u
ceIporo kaprodens. BzaumoaelicTBue LMHKA pa3IMuyHON NOBEPXHOCTH (MOPOLIKA, MBUIN, FPAaHYI) C
KHUCJIOTOM.

Mopnenb «KHIAIIETO CIOS».

3aBHCHUMOCTb CTEIIEHH JIEKTPOIUTUYECKOHN TUCCOIMALINN YKCYCHOM KM CIIOTHI OT pa30aBIeHHUSL.
JlabopaTopHbIe ONBITHI

[TomydeHune Kucnopoaa pa3noxkeHUeM epoKCHIa BOJIOPOIa U (MIIH) IepMaHraHaTa Kajusl.
Peaxium, naymue ¢ o6pa3oBaHueM 0Cajika, ra3a WK BOJbI Ul OPIraHUYECKUX U HEOPraHUYECKUX
KHCJIOT.

2.8. PacTBOpHBI

ITonsTe o pactBopax. PU3NKO-XMMHUECKasl IPUPOIA PACTBOPEHMS U pacTBOPOB. B3zaumoneiicteue
pacTBOpUTEIIS U paCTBOPEHHOTO BelecTBa. PactBopumocTs BemiecTB. CriocoObI BhIpayKEeHHS
KOHLIEHTPALMK PACTBOPOB: MaccoBas J10JI1 paCTBOPEHHOIO BELIECTBA (IPOLIEHTHAs ), MOJISIPHAS.
Teopus 3neKTPOIUTHYECKON AUcconMaluyi. MexaHn3M JUCCOLMAIU BEIIECTB C PA3INYHbIMU



THUIAMH XUMUYECKUX CBs3eU. BKiag pycCKUX yUEHBIX B Pa3BUTHE MPEACTABICHUI 00
ANEKTPOJUTUYECKON Jucconraii. OCHOBHBIE MOJIOKEHUS TEOPUH IIEKTPOJIUTUUECKON
nucconuanui. CTeneHb AIEKTPOTUTHICCKON TUCCOUAIIU B PaKTOPHI e 3aBUCUMOCTH. CHIIBHBIC U
CpeIHue IEKTpoauThl. Jucconuanus Boasl. Bonopoanslii nokasatens. Cpena BOJAHBIX PACTBOPOB
ANIEKTPOJIUTOB. Peakiiuu oOMeHa B BOJHBIX PACTBOPAX AMEKTPOIUTOB. [ HIpoan3 Kak 0OMEHHBII
niporiecc. HeoOpaTumeiil ruposn3 OpraHnuecknuX U HEOPraHUYECKUX COCIMHEHHUI U ero 3HaYeHUe B
MPAKTUYECKON JIeATeTbHOCTH uenoBeka. OOpaTuMslil rusiponus cosneit. [Ipaktuyeckoe npuMeHeHne
ruapoan3a. ['uaposn3 opraHu4ecKux BemecTB (OeIKoB, )KUPOB, YIIEBOJIOB, MOJMHYKICOTU10B, ATD)
¥ ero OMOJIOTMYecKoe U MpakTudeckoe 3HaueHne. OMbUICHHE )XUPOB. Peakus stepudukamnum.
JdeMoHcTpanuu

CpaBHEHHE JIEKTPOIIPOBOTHOCTH PACTBOPOB AIEKTPOJIUTOB.

CwMmeleHre paBHOBECHS TUCCOLUALINU CITA0BIX KUCTIOT.

NHnukatopsl 1 U3MEHEHHE WX OKPACKH B pa3HbIX Cpeliax.

JlabopaTopHblii ONBLIT

XapakTtep AUCCOIMAIIUU PA3THYHBIX THIPOKCHIOB.

IIpakTHYeckoe 3aHATHE

[IpuroroBieHne pacTBOPOB Pa3IMYHBIX BUJIOB KOHIIEHTPAIUH.

2.9. OKkuchumenvno-6occmanogumenvHsle peaKyuu.

DJIeKTPOXMMHUYECKHE MPOLECCHI

OKHCIUTENTFHO-BOCCTAHOBUTENNbHBIC peakiinu. CTeeHb OKUCIeHHs. BoccTaHOBUTE N

u okucnutenu. OKUCIEHUE U BOCCTAHOBJICHHE. BakHeH e OKUCIUTENN U BOCCTAHOBUTEIIH.
BoccranoBuTenbHbIE CBOMCTBA METANIIIOB — MPOCTHIX BemiecTB. OKUCITUTENBHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB — MPOCTHIX BEIIECTB. METO/IbI COCTaBICHHS YPAaBHEHUI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. MeTon anekTpoHHOro Oananca. BnusHue cpensl Ha
MIPOTEKAHUE OKUCIUTEIBHO-BOCCTAHOBUTENILHBIX MPOLECCOB. XMMUYECKHE HUCTOYHUKH TOKA.
DneKTpoJHble TOTeHIUaNbl. P cTaHAapTHBIX 3JEKTPOJHBIX OTEHIINANIOB (3JIEKTPOXUMHUECKUN Psit
HanpsLKeHUH MeTallyioB). ['aapBaHYeCKHE 3JI€MEHTHI U IPUHIUIBI UX paboThl. [ 'anpBaHHuecKue
AIIEMEHTHI, IPUMEHSEMbIE B )KM3HHU: CBUHIIOBAsA aKKyMYJISITOpHas 6aTapes, HUKeIb-KaJIMHEBbIE
6arapeu, TOIUITUBHbBIE 3JIEMEHTHI.

DIEKTPOJIN3 PACIIaBOB U BOJIHBIX PACTBOPOB 3J1EKTPOJIUTOB. [Ipornieccsl, mpoucxoadime Ha KaToie u
aHoze. [IpakTrnueckoe NpUMEHEHHE 3JIEKTPOJIN3A.

JdemoHcTpauuu

BoccranoBiienne quxpomara Kajaus HHHKOM.

Boccranonenne okcuna meau (I1) yriiem u Bogopoiom.

BoccranoBiieHne quxpomara Kajius 3TUJIOBBIM CIIUPTOM.

OxkucnuTenbHbIe CBOMCTBA a30THOM KHUCIIOTBHI.

OxkucnuTenbHbIE CBOMCTBA JUXpOMATa Kajusl.

["anpBaHUYECKUE DTIEMEHTHI U OaTapeKH.

DnexTpoau3 pactBopa xinopuaa meau (11).

JlaGopaTopHble ONBITHI

B3anmMojelicTBre METANIIIOB C HEMETAJIJIaMU, a TAKXKE C paCTBOPAMHU COJIEN M pacTBOpaMH KHUCIIOT.
2.10. Knaccugpuxayua eewgecme. Ilpocmuie geutecmea

Knaccudukarus Heoprannueckux emiectB. [IpocTeie u cnoxxHbie BemecTBa. OKCHABI, UX
knaccudukanus. ['uapokcuisl (OCHOBaHHUS, KUCIOPOICOAEPKAIINE KUCIOTHI, aM(pOTepHbIE
ruapokcubl). Kucnotel, ux knaccudukanus. OcHoBaHus, ux knaccupukanus. Conu cpegHue,
KHCJIbIE, OCHOOBHBIE U KOMIUIEKCHbIE. MeTaibl. [lo0keHrne MeTamioB B IEPUOIUYECKON CUCTEME U
O0COOCHHOCTH CTPOEHHUS UX aTOMOB. [IpocThie BellecTBa — METaNIbl: CTPOSHHE KPUCTAIIIOB U
MeTaTnyeckasi Xumudeckasi cBsi3b. O0Imue pu3nueckrue CBOMCTBA METAIOB U HX
BOCCTaHOBUTEJILHBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETAIIaMU (KHCIOPOIOM, TajloreHaMHu, CEpO,
a30TOM, BOJIOPOJIOM), BOJIOH, KUCTIOTaMHU, PAaCTBOPAMU COJIEH, OPraHUYeCKIMU BEIIeCTBAMU
(cmpTamu, raoreHankanaMu, GeHOJIOM, KUCIOTaMu), mienodaMu. OKCUIBI U TUIPOKCUIBI METAIUIOB.
3aBUCUMOCTb CBOMCTB 3TUX COECIMHEHUM OT CTENEHEN OKUCICHUS METANIOB. 3HAaYEHUE METAIJIOB B
MPUPO/JIE U )KU3HU OPraHr3MOB.



Koppo3sus meramios. [lonsitue koppo3un. Xumudeckass KOppo3us. IJIEKTPOXUMUUYECKAST KOPPO3HSL.
Crioco0bI 3amuThl METAIOB OT Koppo3uu. OO0mIme criocoObl MOy4eHHs METAJUIOB. MeTalljibl B
npupojie. Metaiuryprusi ¥ €e BUJIbl: TUPO-, TUJIPO- U IIEKTPOMETAIUTYPrHUsl. DJIEKTPOIU3 PaCcIIaBOB U
PacTBOPOB COEIMHEHUN METAJIJIOB M €T0 MPAKTUYECKOE 3HAYCHUE.

Hewmerannsr. [Tonoxenne HemeraiioB B [leproanueckoii cucreme, 0COOCHHOCTH CTPOCHHUS UX
aTOMOB. DJIEKTPOOTPHUIATENBHOCT. biiaropogaeie ra3pl. DJIEKTPOHHOE CTPOCHUE ATOMOB
OJIarOpPOTHBIX Ta30B U OCOOCHHOCTH MX XUMUYCCKUX U (PU3MUECKUX CBOMCTB. HemeTamisl — mpocThie
BemiecTBa. MIx aToMHOE U MOJIEKYJIIPHOE CTPOCHUE UX. AJIIOTpOIUsS. XUMHUUECKHE CBOMCTBA
HeMeTalioB. OKUCIUTENbHBIE CBOMCTBA: B3aUMO/ICHCTBHE C METAJIIaMH, BOJIOPOJIOM, MEHEE
ANEKTPOOTPHUIIATEIFHBIMU HEMETAINIAMU, HEKOTOPBIMHU CIIOKHBIMU BellleCTBaMHU. BoccTaHOBUTEIBHBIC
CBOMCTBA HEMETAJUIOB B PEAKIHSIX C PTOPOM, KHCIOPOJIOM, CJIOKHBIMU BEIIECTBAMU —
OKUCTUTENSIMU (a30THOM U CEPHOM KUCIOTaMHU | JIp.).

JdeMoHcTpanuu

Konnekuust MetanioB ¢ pa3HbIMH (PU3NUECKMMU CBONCTBAMHU.

B3aumoseiicTBrue TuTHs, HATPHsI, MAarHUs U XKeJie3a ¢ KUCIOPOI0M; IIEIOYHBIX METAIOB C BOJOM,
cnupTamu, (eHOJIOM; IIMHKA C pPACTBOPAMU COJITHON M CEPHOU KHUCJIOT; HATPHUS C CEPOIi; aTFOMUHUS C
HOI0M; JKeJie3a ¢ paCTBOPOM METHOTO KyIOpOoca; aIIOMUHUS C pACTBOPOM €JIKOTO HATpa.

Koppo3sus MmeramioB B 3aBUCUMOCTH OT YCJIOBHIA.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

OxkparmBaHue MIaMEHH KaTHOHAMH IIEJIOYHBIX U IIEJIOYHO3EMETbHBIX METAJIIOB.

JlaGopaTopHble ONBITHI

O3HakoMJIEHUE C KOJUIEKIIUEH PY/I.

B3anmopeiicTBre METAJIJIOB ¢ paCTBOPAMHM KUCIIOT M COJIEH.

CBoiicTBa yriisi: aAcOpOIIMOHHBIEC, BOCCTAHOBUTEIIBHBIC.

2.11. OcHOBHBIE KJIACCHI HEOPTAaHUYECKHUX U OPraHUYeCKUX cOeIMHeHn

Bopopoansie coennHenrst HemeTaioB. duzndeckne cBorMcTBa. OTHONIEHHE K BOJE: KUCIOTHO-
ocHoOBHBIE cBolicTBa. Okcuasl. HeconeoOpasyrorue u coneodpasyromue okcuapl. KucioTHsie
OKCH/IBI, UX CBOMCTBA. OCHOOBHBIE OKCHJIBI, KX CBOMCTBA. AM(OTEPHBIE OKCHIBI, UX CBOMCTBA.
3aBUCUMOCTh CBOMCTB OKCUJIOB METAJLUIOB OT CTENEHH OKUCIEeHU. KUCIOThI OpraHndeckue u
Heoprannueckue. Kinaccudukamus opraHn4ecKux ¥ HEOPraHMIeCKuX KUCiIoT. OOIue CBOMCTBa
KHUCJIOT: B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT C METa/lIaMU, OCHOBHBIMU U
aM(}OTEepHBIMH OKCHIaMH M THIPOKCHIAMH, COJISIMU, 00pa3oBaHKe CI0XKHBIX 3PupoB. OcOOEHHOCTH
CBOMCTB KOHIICHTPUPOBAHHOW CEPHOM U a30THOM KHUCIOT. OCHOBAHUS OPraHUYECKUE U
Heoprannueckue. Knaccudukamus opraHn4ecKuX 1 HEOPTraHMUYECKUX OCHOBAHHMA. X UMHYECKUE
CBOMCTBA IIEJI0YEH U HEPACTBOPUMBIX OCHOBaHMA. CBOMCTBA OECKUCIOPOIHBIX OCHOBAHHI: aMMHaKa
1 aMMHOB. AMQOTEpHBIC OPraHMYECKUE M HEOPTaHHUUECKHE COCTUHECHHS. AM(POTEPHOCTb OKCHUIOB U
TUJIPOKCHUJIOB MEPEXOTHBIX METAJIOB: B3aUMOJICUCTBHE C KUCIOTAMU U IIEJI0YaMHU.

Comu. Knaccudukarus 1 XuMu4ecKue cBoicTBa cosieil. OCOOCHHOCTH CBOMCTB COJICH OpraHMYeCKHX
Y HEOPraHWYECKUX KUCIIOT. |'eHeThuecKast CBsA3b MEX/1y KlacCaMy OPraHUYECKUX U HEOPraHUYECKUX
coequHeHui. [loHATHE O TeHEeTUYECKOH CBSI3U U F'€HETUYECKUX psiaX B HEOPraHUYEeCKOU 1
OpraHUYeCKON XMMHUH. [ 'eHeTHUeCKHe psIbl MeTailIa (Ha IpUMEpe Kajblus U XKene3a), HeMeTalia
(cepsl ¥ KpeMHUS), IEPEXOHOTO dNIeMeHTa (IMHKA). [ eHeThueckue psiibl ¥ TeHETHYEeCKasl CBSI3b B
OpraHM4YecKoM XUMHUH. ENMHCTBO Mupa BEIIECTB.

JdeMoHcTpanuu

Komnnekunu KHCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, IEMOHCTPAIIUS UX CBOMCTB.
B3aumoneiicTBuE KOHIIEHTPHUPOBAHHBIX a30THOM U CEPHON KHCIIOT, a TaK)Ke pa30aBIEHHON a30THOM
KHCIIOTBI C MEJBIO.

B3aumoneiicTBue pacTBOpa THAPOKCH A HATPUS C KUCIOTHBIMU okcuaaMu (okcuaom docdopa (V)),
aM(pOTepHBIMH THAPOKCUAAMHU (TUIPOKCUIOM IIMHKA).

Ocy1iiecTBIIEHHE MEPEXO0JIOB:

Cu — CuO — CuS0O4 — Cu(OH)2 — CuO — Cu

JlabopaTopHbIe ONBITHI

[Tony4yeHue u CBOMCTBA YIIEKUCIOTO rasa.



CBoiicTBa CONSTHOM, cepHOIl (pa30aBICHHOI) H YKCYCHON KUCIIOT.

[Tony4yenue KeCTKON BOABI U U3YYECHHUE €€ CBOMCTB.

YcrpaHeHue BpeMEHHOM U MTOCTOSIHHOW KECTKOCTH.

2.12. Xumus B )KU3HU 00IIIeCTBA

XuMusi ¥ TPOU3BOACTBO. XUMHUUECKasi MIPOMBIIIEHHOCTh U XUMUYECKUE TeXHOJIOTUU. ChIpbe JUIs
XUMUYECKOHN MTPOMBIIIUICHHOCTU. Bo1a B XUMUYECKO# MPOMBIILIEHHOCTH. DHEPTHS IJIs1 XUMUYECKOTO
Mpou3BO/IcTBA. HayuHble TPUHIMITEI XUMUYECKOTO MMPOU3BOJICTBA. 3aIIUTa OKPYKAIOIIEH Cpeibl 1
oXpaHa TpyJa MpU XUMUYECKOM MPOu3BOACTBE. OCHOBHBIE CTAMU XUMHUUECKOTO MPOU3BOJICTBA.
CpaBHeHME IPOU3BOICTBA AMMHAKa U ME€TaHOIa. XUMUS B CEITLCKOM XO035HUCTBE. XUMH3ALUS
CEJIbCKOTO XO35ICTBA U €€ HalpaBJieHHs. PacTeHus 1 1o4Ba, MOYBEHHBIN HNOTJIOMIAIOIINN KOMILIEKC.
Yno0penus 1 ux KiaccuuKaus. XMMUIECKHE CPEIICTBA 3alIUThI pacTeHni. OTpUIaTebHbIC
MOCJIEICTBUS IPUMEHEHUS TIECTUIIUIOB U O00phOa ¢ HUMH. XUMHU3alUs )KUBOTHOBOACTBA. XUMHUS U
9KoJIOrHs. XUMHUYECKOE 3arpsi3HeHUE OKpy»Katollei cpeapl. OxpaHa rupocepsl OT XUMHUYECKOTO
3arpsisHeHus. OXpaHa MOYBbI OT XUMHUECKOTO 3arpsa3HeHus. Oxpana atMochepsl OT XUMHYECKOTO
3arpsisHeHus. OxpaHa Qropsl U payHbl OT XMMHUYECKOTO 3arpsi3HeHMs. BUOTeXHOIOTHS U TeHHAs
WH)KEeHepHUs. XUMUSI U TIOBCETHEBHAS )KU3HB YelloBeKa. JlomaniHss anteka. Morolye u YUCTSIIe
cpencrBa. Cpencra 00pbrObI ¢ OBITOBEIMU HaCEKOMBIMU. CpecTBA TUYHON TUTUEHBI U KOCMETHKH.
Xumus v irina. MapKupoBKH YIAaKOBOK MHUIIEBBIX M THTUEHUYECKUX TTPOTYKTOB M YMEHUE WX YUTATh.
DKOJIOTHS KWIHIIA. XUMHUS U TeHETUKA YEJIOBEKA.

JdeMoHcTpauuu

Mogenu mpou3BOCTBAa CEPHOU KUCIOTHI M aMMHaKa.

Konnexuust ynoOpeHuit 1 mecTUIUIOB.

OO0pa31el cpeacTB OBITOBOM XMMUH M JICKAPCTBEHHBIX MTPEMapaToB.

IIpakTuyeckue 3aHATHS

O3HakoMJIEHHE C KOJUIEKIMEH yA0OpeHUH U IECTUITUIOB.

O3HakoMJieHHe ¢ 00pa3laMu CpeJCTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MTPENapaToB.
[IpumepnbIe TeMBI pedepaToB (IOKIAA0B), WHINBUIYAIbHBIX TIPOCKTOB

* buoTexHo0THS U TeHHAs UHXKEeHEpUsi — TexHosiorun XXI Beka.

* HanoTeXHOIOr U KaK IPUOPUTETHOE HANPABIICHNE PAa3BUTHS HAyKU U Ipou3BoAcTBa B PO.

* CoBpeMEeHHbIE METO/IbI 00e33apakMBaHUSI BOJIBI.

* A0TpOIUsL METAJIOB.

* Xuznb u pesrenvHocTs [.M.Menneneena.

* «[lepuoanueckomy 3aKoHy Oyayliee He TPO3UT Pa3pyLICHUEM. . .»

* Cunre3 114-ro snemenTa — TpuyMd pOCCUMCKUX (DPU3UKOB-SAICPIIUKOB.

* M30TOMNBI BOAOpOAA.

* McnoJsib30BaHuE paIMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LENISIX.

* PeHTreHOBCKOE U3Iy4EHHUE U €ro UCIOIb30BAHUE B TEXHUKE U MEJIULIUHE.

* [[11a3ma — yeTBEepTOE COCTOSTHUE BEIIECTBA.

* AMopdHbIe BeliecTBa B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpyXarollen cpeabl OT XUMHYECKOTO 3arpsi3HeHus. KonuecTBeHHbIE XapaKTepUCTUKI
3arpsA3HEHUs OKPYKaroUeH Cpeibl.

* [Ipumenenune TBepAOro U ra3oo6paznoro okcunaa yrieposaa (IV).

* 3anuTa 030HOBOT'O 3KpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

* ['pyboaucniepcHbie CUCTEMBI, MX KIACCHU(PHUKAIUS U UCTIOIH30BaHUE B MPOPECCHOHATBHON
NEeSATENbHOCTH.

* KocmeTrnueckue renm.

* [IpumeHeHune CycrieH3uil U IMYyIbCUN B CTPOUTENBCTBE.

* MuHepainsl 1 TOPHBIE TTOPOJIBI KAK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Bosa kak peareHT u cpefia sl XMMHUYECKOTO Mpoliecca.

* )Kuznb u nesrenpHocTh C.AppeHuyca.

* BkJiag 0TeUeCTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU IIEKTPOJIUTUUECKON AUCCOLUAIIY.

* YcTpaHeHue )KeCTKOCTH BOJIbI HA MPOMBILIJIEHHBIX NPEITPUATUAX.



* CepHas KHCIIOTa — «XJIeO XMMHYECKOW MTPOMBIIIIICHHOCTI.

* Vcnionp30BaHne MUHEPATBHBIX KUCIOT HAa MPEANPUATHIX PAa3IHUIHOTO PO DHIIS.

* OKCH/IbI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIbI.

* Hcropus rumca.

* [IoBapeHHas COJIb KAK XUMUYECKOE ChIPBE.

* MHoOrOMKMI KapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBIIIIEHHOCTH, B OBITY.

* Peaknuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanpsHoe MOAEINPOBaHNE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACINIaBOB AJIEKTPOJIUTOB.

* [IpakTyeckoe MpUMEHEHNUE MIEKTPOIIN3A: padUHUPOBAHUE, FAIbBAHOIIIIACTHKA,
raJbBaHOCTETHS.

* lcropus nmony4eHus: ¥ IpoOrU3BOACTBA AIIFOMUHUS.

* DJIEKTPOJINTUYECKOE MOJTydYeHHE U padhUHUPOBAHUE MEJIH.

* Xuznb u gestenbHOCTS [ J[9BH.

* PoJsib METAIJIOB B UCTOPUY YEJIOBEYECKOM HUBHIIM3AaMK. MIcTopus oTeuecTBeHHOM
yepHO# MeTtayuryprui. COBpeMeHHOE METalTypruiecKoe MpOU3BOJICTBO.

* lcTopus 0T€4eCTBEHHOM IBETHOM METAITYpTHH. POJIb METAJIJIOB M CIUIABOB B HAYYHO-
TEXHUYECKOM ITpOrpecce.

* Koppo3sust MeTaioB 1 criocoObl 3alIUTHI OT KOPPO3HUH.

* MHepTHBIE MK OJ1arOpPOIHBIE Ta3bl.

* Poxxtaromupe coym — rajioreHsl.

* lcTopus MBEACKON CITHYKH.

* Mcropust BOSHUKHOBEHHUS U Pa3BUTHSI OPraHUYECKON XUMHHU.

* )Kuznsb u nearenbHocts A.M.bytneposa.

* Butaimsm u ero kpax.

* Posb 0TE€4eCTBEHHBIX YYEHBIX B CTAHOBJICHUM U PA3BUTUU MUPOBOW OPraHMYECKON XMMHH.
* COBpPEMEHHBIE ITPEICTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUS.

* DKOJIOTHYECKUE ACTIEKTHI UCIIOJIb30BaHUS YIIIEBOAOPOJHOTO CHIPHSI.

* DKOHOMHUYECKHUE ACTIEKTHI MEXIyHAPOIHOTO COTPYAHUYECTBA 110 UCIIOJIb30BAHUIO
YTIEBOAOPOJHOIO ChHIPBSI.

* VlcTopust OTKpBITHA U pa3pabOTKU I'a30BbIX U HEPTSIHBIX MECTOPOXKICHUH B PD.

* XuMHUs yriaeBoJOPOJHOIO ChIpbs U MOs Oyaymiast npodeccus.

* YIIIeBOJOPOIHOE TOIUIMBO, €TI0 BUJIbI U HA3HAYCHHUE.

* CHUHTeTHYECKHE KaydyKH: HCTOPUS, MHOTOOOpa3ue U NepCreKTUBBI.

* PesuHoTEXHMUECKOE POU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
» CBapOYHOE IPOU3BOJCTBO U POJIb XUMHUH YTJIEBOJOPOJOB B HEM.

* Hed1b 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJJHOTO MEXTYHAPOJHOI'O COTPYIHHYECTBA.

TEMATHUYECKOE IINTAHUPOBAHHUE
[Tpu peanuzanuu conepkanus 00meoOpazoBaTeNbHON YUeOHOM IUCHUIUTHHBI «XUMHUsD» Ha Oase
OCHOBHOTO 00111ero 00pa3zoBaHus ¢ MOJIy4YECHHEM CpPEeJHEro oouiero oopa3oBanusi yueOHas Harpyska
oOyyaromuxcs coctanisier - 230 yacoB, u3 HUX 1 kypc -110 gacos, 2 kypc — 120 yacoB. AynutopHas
Harpyska oOyuaroImuxcs, BKJIto4as 1abopaTOpHbIE ONBITHI U NpakTHYeckue 3aHaATus, — 230 yacoB; B
T.4. JJabOpaTopHbIE U MpaKTUYeCKHe 3aHATUs -40 yacos

Temarnueckuii mjiian

Bun yueOHoit padoTnl KoanuyectBo 4yacos
AynutopHble 3ansTus. Coaepxanne o0y4eHust IIpodeccun CIIO
Paznen 1. OcHOBHBIE MOHATHS OPTaHUYECKON XUMHUHU U TEOPUSI CTPOCHUS 10

OpPraHM4eCcKUX COeTMHeHUN




Pa3nen 2. YraeBoaopoabl ¥ UX NPUPOJAHBIE UCTOYHUKHI 44
Paznen 3. Kucnopoacoiepixaiiiue opraHn4ecKue BelecTBa o4
Paznen 4. AzoTcoaepxaririe OpraHMuecKre COeIMHEHUS 12
Paznen 5. buonornyecku akTUBHBIE BEIECTBA 16
Paznen 6. O0mast 1 HeOpraHMYECKask XUMHS
Tema 6.1. OcHOBHBIC MOHATHUS U 3aKOHBI XUMHUH 12
Tema 6.2. CtpoeHHe BeliecTBa 12
Tewma 6.3. Boga. PacTBopbl. DnekTpoiuTHyYecKas TUCCOIUaIUs 12
Tema 6.4. Knaccudukaiys HEOpraHU4eCKUX COSAMHEHUI 1 UX CBOMCTBA 14
Tema 6.5. Xumuueckue peakiuu 22
Tema 6.6. MeTauibl 1 HEMETAJLTBI 10
2.7. Xumus B npodeccun 8
Hroro 226+4 (pe3epBHOE
BpeMsi)
BreaynutopHas camoctosTenbHas pabota 20
[ToaroToBka BBICTYIUICHUH 110 3aIaHHBIM TEMaM,
JOKJIaJI0B, pedepaToB, 3cce, MHANBUIYaTbLHOTO
MPOEKTa C UCTIOIb30BAaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTUH U Jp.
ITpomexxyTounas arrectarus B popmMe KOHTPOJBHOTO Cpe3a 18
Bcero 230
JK3aMeH 4

XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTH

CTYJAEHTOB

Conep:xanue o0y4eHust

XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH CTYCHTOB
(Ha ypoBHe y4eOHBbIX AeHCTBH)

BaskHelilme xXuMu4ecKkue
MOHATHSA

YMeHue AaBath OInpeiesieHUe U ONIePUPOBATh CIECIYIOUIUMH XH-
MUYECKUMHU MOHATUSAMU: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHbIE aTOMHAsI U MOJIEKYJISIpHAs! MacChl,
UOH,JIJIOTPOIIMS, U30TOTIbI, XUMUYECKasl CBS3b,
JIEKTPOOTPULIATEIBHOCTb, BAJIGHTHOCTb, CTETIEHb OKUCIIEHUS, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BEILECTB,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHH,
pPacTBOPBI, DIIEKTPOJIUT U HENIEKTPOJIUT, IIEKTPOIUTHUECKAS
JMCCOLMALUs, OKMCIUTEND U BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3 PEKT peakinu, CKOPOCTh
XMMHMYECKON PEaKIMH, KaTaln3, XMMUYECKOE PaBHOBECHE,
YTJIEPOHBIN CKelNeT, (QyHKIMOHAIbHAs IPYIIa, U30MEpH,
TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XUMUH

DopMynHpOBaHHE 3aKOHOB COXPAaHEHUsI MACChHI BEIIECTB U NOCTOSH-
CTBA COCTaBa BEILECTB. Y CTAHOBKA MPUYUHHO-CJIEICTBEHHOU CBSI3U
MEXy COAEPKaHUEM 3THUX 3aKOHOB M HAIMCAHUEM XUMUYECKUX
dbopMyn U ypaBHEHHI. Y CTaHOBKA IBOJIOIMOHHON CYIITHOCTH




MEH/IEJIEEBCKOI M COBPEMEHHOU (POPMYITHPOBOK MEPUOAUIECKOTO
3akona /. 1. Menneneea. O0bsicHeHHE (PU3UUECKOTO CMBICTA
CHUMBOJIMKH MTEPHOANYECKON TaOIUIBI XHMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa (HOMEPOB 3JIEMEHTA, [IEPUOJIA, TPYIIIbI) U
yCTaHOBKA IPUYMHHO-CJIEICTBEHHOM CBSI3U MEXYy CTPOCHHUEM
aToMa U 3aKOHOMEPHOCTSIMH U3MEHEHHUS CBOICTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEILLECTB B IEPUOIAX U IPYIIAX.
XapakTeprucTUKa IEMEHTOB MaJIbIX U OOJIBIIKX MIEPUOJIOB 110 X
nosnoxenuto B [lepnonnueckont cucreme 1. . Menneneesa
OcHOBHbBIE TEOPHH XUMUU Y CTAaHOBKA 3aBUCHMOCTH CBONCTB
XMMHMUYECKUX BEIIECTB OT CTPOECHUS aTOMOB 00pa3yolnuX UX
XMUMHUYECKUX 3JIEMEHTOB. XapaKTEepPUCTUKA BAKHEHIIINX TUIIOB
XMMHYECKUX CBSI3€H U OTHOCUTENILHOCTU 3TOW THUIOJIOTUH.
OObscHEHNE 3aBUCUMOCTH CBOWCTB BELIECTB OT UX COCTaBa U
CTPOEHUS KPUCTAJUIMYECKUX perieToK. @opMynnpoBKa OCHOBHBIX
MOJIO’KEHUN TEOPUH IEKTPOIUTUYECKOMN TUCCOLMAUU U
XapaKTEepUCTHUKA B CBETE 3TOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHU4YeCKnX coeAnHeHu. @opMyIupoBKa OCHOBHBIX
MOJIOKEHHUI TEOPUN XUMUYECKOTO CTPOCHHUS OPTraHUYECKUX
COCMHEHUH M XapaKTEPUCTUKA B CBETE 3TOM TEOPHUH CBOWCTB
OCHOBHBIX KJIACCOB OPraHMYECKHUX COETMHEHHM

Baxueiinme Bemecrsa
U MaTepuaJibl

XapakTeprucTHUKa COCTaBa, CTPOCHUS, CBOWCTB, TIOYICHUS U TTPUME-
HEHUS BAKHEUIINX METAJJIOB U UX COEUMHEHUIN. XapaKTepUCTUKA
COCTaBa, CTPOEHUS, CBOMCTB, MOJIYYECHUS U IPUMEHEHUS
BakHenmmx HemeTawioB (VIII A, VIIA, VIA rpynm, a Takke a3orta
u docdopa, yriaeposia 1 KpeMHHUsI, BOJIOPOJa) U UX COCTUHECHHM.
XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, OJIYYCHUS U
IPUMEHEHUS BaKHEHIIINX KIIaCCOB YIIIEBOJOPO/IOB (AJIKaHOB,
IIUKJIOAJIKAHOB, aJIKEHOB, AJIKHHOB, ApEHOB) U WX HanboJee
3HAYMMBIX B HAPOJAHOXO3SIIICTBEHHOM IIaHE MIPEJICTABUTENCH.
AHaNoOru4Has XxapakTepUCcTUKa BaXKHEHUIINX Mpe/ICTaBUTeNIen
JPYTUX KIacCOB OPraHMYECKUX COSAMHEHUI: METaHOJIa ¥ 3TaHOJIa,
CIIOXHBIX 3(DUPOB, KUPOB, MbLI, aNIAETUIOB ((hopMaIbAECTUI0B U
areTaabJeru/a), KeTOHOB (aIeToHa), KapOOHOBBIX KHCIIOT,
MOHOCaXapHuaA0B (TJIFOKO3bI), JUCAXaPUIOB (Caxapo3sbl),
noJiMcaxapu10B (Kpaxmania U HeJUTI0I035l),

AQHWJIMHA, aMUHOKHCIIOT, OETKOB, HICKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH, Kay4yKOB, IJIACTMAcC

XNMHUYECKUH A3BIK
M CHMBOJIMKA

Hcnonb3oBanue B yueOHOM U mpodeccuoHanbHOM IeATeTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIMKU. Ha3BaHue U3ydyeHHbIX
BEILECTB [10 TPUBUATBHOU WM MEXIYHAPOJIHON HOMEHKIIAType U
OTpa)X€HUE COCTABA ITUX COCIMHEHUN C IIOMOIIBI XUMUYECKUX
bopmyi.

OTpaxxeHne XUMHYECKUX MPOLECCOB C MOMOUIBIO YPABHEHUN XUMU -
YECKUX PEAKLIHI

XHMHYECKHE peaKkunu

OOBbsicCHEHHE CYIIIHOCTH XUMHUYECKuX mpoueccoB. Knaccudukarus
XMMUYECKUX PeaKIMii Mo pa3InYHbIM MPU3HAKAM: YHCIY U COCTaBY
IPOAYKTOB U PEareHToB, TeIIoBoMy 3 dekTy, HanpaBiIeHuo, hase,
HAJIMYUIO KaTaau3aTopa, U3MEHEHUIO CTETIEHEN OKUCIIEHUS
3JIEMEHTOB, 00Pa3yIOLIUX BEIIeCTBA. Y CTAHOBKA IPU3HAKOB 00IIEro
Y Pa3JINYHOTO B TUIOJIOTUY PEAKLIMN 111 HEOPIraHUYECKOU U
opranndeckoit xumuu. Kimaccudunuxanys BemecTsB 1 MpoOLECCOB C
TOYKH 3PEHHUsI OKUCIIEHUsA-BOCCTaHOBIEHMs. CocTaBIeHNE




yYpaBHEHH peakLuii C MOMOILBIO METOa MIEKTPOHHOTO OajaHca.
OOBbscHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOM peakiuu 1
NOJIOKECHHS XUMUYECKOTO PAaBHOBECHUS OT pa3INyHbIX (DaKTOpPOB

XumMuveckuii IKcnepu- BrlnosiHeHHnE XUMHUYECKOTO 3KCIIEPUMEHTA B [TOJIHOM COOTBETCTBUU

MEHT ¢ mpaBmiamu 6e3onacHoctu. Habmroaenue, Gpukcanus u onmucanue
pe3yJIbTaTOB MPOBEACHHOTO SKCIIEPUMEHTA

XumMnyeckas nHpopma- [IpoBeneHne caMOCTOSTENFHOTO TIOMCKA XUMHUECKOW HH(POpMAIIUn

ums C MCMOJIb30BAaHUEM PA3IUYHbBIX HCTOUYHUKOB (HaY4YHO-IOMYJIIPHBIX

U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHeTa).
Hcnonb3oBaHne KOMIBIOTEPHBIX TEXHOJIOTHH 15l 00pabOTKU

U Iiepejaun XUMHUYECKON HHPOpMAIIK U €€ MPECTaBICHUS B pa3-
JMYHBIX (hopmax

Pacuernbl Mo XuMHYecKUM | YCTaHOBKA 3aBUCHUMOCTH MEXAY KaU€CTBEHHON U KOJMYECTBEHHOMN
(¢opmynaM u ypaBHeHUsIM | CTOPOHAMHM XMMHUYECKUX OOBEKTOB U MPOLIECCOB.
Pemenne pacueTHbIX 3a/a4 [0 XUMUYECKUM (opMysIaM U

YpaBHEHUSAM
IIpoduasHoe u npodec- OObscHEHNE XUMUYECKUX SBJIEHUMN, TPOUCXOAAIIUX B IPUPOJIE,
CHOHAJIBHO 3HAYUMOE ObITY U Ha pou3BoAcTBe. OrpenereHre BO3MOKHOCTEN
coJepiKaHue MIPOTEKAHMSI XUMHUUECKUX MPEBPAIICHUH B Pa3IMUHbIX YCIOBHSIX.

Co0bmroieHue MpaBmIl YKOJOTHUECKH TPAMOTHOTO TTOBEICHHS B
OKpY>Karollen cpere.

OneHKa BIUSHUS XMMUYECKOTO 3arpsi3HEHUS OKPYKAOLIEH Cpeabl
Ha OpPTaHM3M YeJIOBeKa U JPyrue )XUBbIe opraHu3Mbl. CoOroieHne
paBHJI 6€30MacHOT0 OOpAIEHUs C TOPIOYMMH U TOKCUYHBIMU
BEIIIECTBaMHU, JIa0OpaTOpHBIM 000pynoBanueM. [loaroroska
pPacTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY U Ha IPOU3BOJICTBE.
Kputnueckas oneHka J0CTOBEPHOCTH XUMHUECKON HH(POPMAIHH,
NOCTYMAaOIIeN U3 pa3HbIX HICTOYHHKOB

YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOI'PAMMBI YYEBHOM JUCHUATIIMHBI «XUMMS »

J1711 0CBOEHHUSI TPOTrpaMMBbl Y4€OHOM TUCHUIUTUHBI « XUMUS» UMEETCS B HATMYUU KaOWHET XUMHHU C
naboparopueil 1 1a00paHTCKON KOMHATOM, B KOTOPOH MMeeTCs BOZMOKHOCTh 00eCeYnTh CBOOOIHBIM
noctyn B IHTepHeT BO Bpems yueOHOTO 3aHSATHUS U B IEPUO]I BHEYYEOHON JeSITeNbHOCTH
00yJaronuxcs.

[Tomemnienue kabuHeTa yaoBIeTBOPsET TpeboBaHusAM CaHUTAPHO-IMUAEMUOIOTHUECKUX
npaBui 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 oCcHAIIEHO TUIIOBBIM 000PYIOBaHHEM,
yKa3aHHBIM B HACTOSIINX TPEOOBAHUSX, B TOM YHCJIE CIIEIUATN3UPOBAHHON yueOHOI MeOenbio 1
cpeacTBamMu oOy4YeHHsl, IOCTATOYHBIMU JIJISl BBIIOJIHEHUSI TPEOOBaHUI K YPOBHIO TIOJTOTOBKU
oOyuarouxcs.

B xaOunere nmeercs MylbTUMEMITHOE 000PyIOBaHUE, TIOCPEICTBOM KOTOPOTO
y4aCTHUKU 00pa3oBaTeNbHOTO MpoIiecca MOTYT MPOCMATPUBATh BU3YaIbHYIO HHPOPMAIHIO
10 XUMHH, CO3/1aBaTh MPE3EHTAIUH, BUIEOMATEpUabl U T. 1.

B cocTaB yueOHO-METOMUECKOTO U MaTepUATbHO-TEXHHUECKOTO OCHAIIEHUsI KaOHHEeTa
XUMHH BXOJST:

* MHOTO()YHKITMOHATBHBIM KOMIUJIEKC MPETo/1aBaTeNs;

* HaTypaJbHbIE O0BEKTHI, MOICIH, IPHOOPHI M HAOOPHI JIJIs1 TOCTAHOBKHU JIEMOHCTPALIMOHHOTO U
YUYEHUUYECKOTO IKCIIEPUMEHTA;

* IEYaTHBIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUCHHUS;

* Cpe/ICTBA HOBBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA;

* PEaKTHBBI;

* IEPEYHU OCHOBHOM U IOTIOTHUTEIHHOU y4eOHOM TUTEpaTyphI;

* BCIIOMOTAaTeIbHOE 000PYIOBAaHUE Y MHCTPYKIIUU;



* OuOMTMOTEeUHBIN POH.

B 6ubnuoTeunsiit GoHI BXOIAT yUeOHUKU U yueOHO-MeToquueckue KoMiuiekTsl (YMK),
PEKOMEHI0BAHHBIC UJIH JIOMYIICHHBIE /IS UCTIOIB30BaHUs B IPO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX
OpraHu3aIusIX, PEATU3YIOIIUX 00Pa30BaTeIbHYIO MPOTPaMMy CPEHET0 001Iero oopa3oBaHus B
npenenax ocoenus OITOIT CITIO Ha 6a3e 0CHOBHOTO 001I1ero 0Opa3oBaHusl.

bubnuroreunsiii GOHA MTOMOTHEH XUMUYCCKOM SHITMKIIONETUCH, CTPABOYHUKAMU, KHUTAMH IS
YTCHHUS 10 XUMUHU.

B mporiecce ocBoeHUs IpOTpaMMBbl yUeOHOU JUCIMIUTAHBI « XUMHUSD CTYICHTHI

MMEIOT BO3MOYKHOCTh JIOCTYIIA K 3JICKTPOHHBIM YIEOHBIM MaTepraiaM [0 XUMHUH, UM EIOIIHIMCS B
CBOOOJIHOM JIOCTYTIE B CeTH MIHTEpHET (JIEKTPOHHBIM KHUTAM, IPAKTUKYMaM, TeCTaM, MaTepraliaM
EI'D u np.).

PEKOMEHAYEMAS JINTEPATYPA
s ctynenToB
INa6puensu O. C., OctpoymoB . I'. Xumust 17151 podeccrii 1 cienuaibHOCTeH TEXHUYECKOTO
npoduiisi: y4eOHUK JUISl CTYA. YUpekJIeHui cped. nmpod. oOpazoBanus. — M., 2014.
INadpuensu O. C., Octpoymos U. I'., Octpoymosa E. E. u np. Xumus ans npodeccuit u
CHEIUATFHOCTEN €CTECTBEHHO-HAYYHOTO PO IIISL: YI€OHUK /IS CTYA. YIPEKIACHUN cpel. mpod.
obpazoBanusi. — M., 2014.
INabpuensu O. C., Octpoymos U. I'. Xumus amis npodeccuii 1 cnenuaibHOCTeN colanbHO-
SKOHOMUYECKOTO ¥ TYMAaHUTAPHOTO MPOQIIICH: YICOHHK IS CTYA. YIPEKICHUN cpel. mpod.
obpazoBanusi. — M., 2014.
INa6puensu O. C., Octpoymos U. I'., Cnaaxos C. A., lopodeea H.M. [Ipaktuxkym: yaeb. mocodue
JUTSL CTY/. YIpeKIeHur cpea. nmpod. obpazoBanus. — M., 2014.
INa6puensu O. C., Octpoymos U. I'., Cnagkos C. A. Xumus: mocoOue Jyisi moarotoBku k EI'D:
y4e0. mocobue s CTy. yIpexkaeHuu cpea. nmpod. oopazoBanus. — M., 2014.
INa6puensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1aun 1 ynpakHEHHS: yue0. mocoOue i CTY/I.
yapexaeHui cpen. npod. oopazosanus. — M., 2014.
Epoxun 0. M., KoBanea U. b. Xumus s npodeccuii 1 CnenuaibHOCTeH TEXHUIECKOTO 1
€CTECTBEHHO-HAY4YHOT0 Mpoduieil: yaeOHUK Ui CTYI. yUpeKIeHUH cpea. mpod. oOpa3oBaHus. —
M., 2014.
Epoxun 0. M. Xumus: 3amaun 1 ynpakHEHHS: yue0. mocooue sl CTY. YIPEKISHUN Cpel.
npod. o6pazoBanus. — M., 2014.
Epoxun F0.M. CO0pHUK TECTOBBIX 3a/IaHUI 10 XUMHUU: y4e0. MOCOOUE IS CTYl. YUIPEKACHHUI
cpen. mpod. odpazoBanus. — M., 2014.
Epoxun 0. M., KoBanesa U. b. Xumus mist npodeccuit U crienuanibHOCTEH TEXHUYECKOTO PO (uUIIs.
DNEeKTPOHHBIN yueOHO-MeToIndYeckuii komrieke. — M., 2014.
Crnankos C. A., Octpoymos U. I'., I'abpuensu O. C., Jlykpsanosa H. H. Xumus mia npodeccuit
U CHEIHUAIBHOCTEH TEXHUYECKOTO MPOIIIi. DIEKTPOHHOE MPUIIOKEHHE (AIIEKTPOHHOE yueOHOe
W3JIaHue) JUIs CTYI. yUpexkIeHui cpea. mpod. oopasoBanus. — M., 2014.
Jlns npenogaBaTens
®enepanbHblil 3ak0H 0T 29.11.2012 Ne 273-03 «O06 o6pazoBanuu B Poccuiickoit @enepannm.
ITpuka3 Munucrepcta oopazoBanust 1 Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxk1eHIH
(benepaabHOro roCyAapCTBEHHOTO 00pa30BaTENBbHOTO CTaHAApTa CPEAHErO (TI0JIHOTO) OOIIEro
o0Opa3oBaHU.
ITpuka3 Munucrepcta oOpazoBanust 1 Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH U3MEHEHUH B
ITpuka3 Munucrepcta oopazoBanust 1 Hayku P® o1 17.05.2012 Ne 413 “O06 yrBepk1eHIH
(benepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENIBHOTO CTAaHIAPTa CPEAHEro (IIOJIHOT0) 001IIero
oOpa3oBaHus”».
[TuceMmo JlemapraMeHTa rocyaapCTBEHHOM MOMUTUKY B chepe MOArOTOBKH pabovYnX KaJapoB U
JIIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «PekomeHnaanuu 1o opraHu3anuy MoxydyeHus
cpeanero oOriero oOpa3oBaHus B Mpe/esiaXx OCBOSHHUs 00pa30BaTEIbHBIX IPOrPaMM CPEIHETO
npodeccuoHaIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOT'O 001Iero 06pa3oBaHus C yUeTOM TpeOOBaHHMA



(benepanabHBIX TOCYJAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB U MOJTydaeMOoi npodeccun uiu
CMELUATBHOCTU CPEJHETO MPO(PECCHOHATBHOTO 00pa30BAHMSD.

Iabpuensa O. C., JIsicoBa I'. I'. Xumus: kaura Jyis nmpernogaBatesis: yueo.-MeTo/1. mocooue. —
M., 2012.

I'a6bpuensn O. C. u ap. Xumust 1y npodeccuii ¥ CnenuaaIbHOCTeH TEXHUUECKOTO PO (uIIs
(3JIEKTPOHHOE MPUIIOKCHHE).

WwWWw.
WwWWw.
WwWWw.
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HNHuTtepHeT-pecypcesl
pvg. mk. ru (omummuazna «Ilokopu BopoObeBBI TOPEI»).
hemi. wallst. ru (OOpa3oBaTenbHBIN CAUT IS ITKOJEHUKOB « XHMUSD).
alhimikov. net (OOpa3oBaTeabHBII CAalT IS IIKOJIHHUKOB).
chem. msu. su (D1ekTpoHHAs OUOIHOTEKA IO XUMHH).
enauki. ru (uaTepHeT-U3AaHue s yuuTenei «EcTecTBeHHbIC HAYKUY).
Iseptember. ru (MmeTonuueckas razeta «llepBoe ceHTIOPs).
hvsh. ru (xypHan «Xumus B MIKOJE).
hij. ru (xypHan «XuMHSI U KUZHBY).
chemistry-chemists. com (3JIEKTPOHHBIN KYPHAIT «XUMHKHA U XUMHUSD).



TemaTnuyeckuii IJIaH U co/iepkaHue Y4eOHOH TN CHUIITHHBI «XUMUD)

Cpok oOyuenus 3. 10 roma
[Ipodeccus: IloBap, koHAUTED

HaunmenoBanwue pazznenoB |  CoxaepikaHue yueOHOTO MaTepuana, JJabopatopHble pabOThI U MPAKTUYECKHE O0beM YpoBeHb
U TeM 3aHATHUS, CAMOCTOSTENIbHAS paboTa 00yJaronmxcs, Kypcopas padboTa (IpoeKT) 4acoB OCBOCHUS
(ecnu mperyCMOTPEHBI)

1 2 3 4

1 kypc

Paszgen 1. OcHOBHBbIE NOHATHS OPraHUYECKON XMMHUM U TEOPHUsI CTPOECHHUS OPTraHUYECKHX COeIMHEeHU N 10
Tb. [loBTOpEeHNE OCHOBHBIX BOIIPOCOB 32 KYpPC OCHOBHOM IIKOJIBI

BBojiHas koHTposIbHAs paboTa

Pabota Hag ommbOkamMu. BBeeHue B opraHu4ecKyr0 XUMHIO. Teopusi CTPOCHUS
oprannyeckux  coequHeHuid.  Crtpoenume aroma C. Kimaccudukamms
OPraHN4YeCKUX COCTUHECHUM.

DININ
N

Pa3nen 2. YriieBoaopoabl U UX NPUPOAHBIE HCTOYHUKHU 44

[IpenenbHple  yriaeBOAOpOAbl. ANKaHbl W IHKIoAIKaHbl. (OcoOeHHOCTH 6
HOMEHKJIATYPHI.

dusznueckre U XUMHYECKHUE CBOICTBA AJIKAHOB M IIUKJIOAIKAHOB. M3roToBienne 4
MOJEJIEN aJIKaHOB.

KonTponbnas pabora no teme: «I[IpenenbHbie yrieBo0pOIbD».

PabGora Hax ommOkaMu. AJIKEHEL.

AJIKaJIMeHbl U KayuyKH.

HpOBepquaﬂ pa60Ta o TeMe: «AJNKEHBI U AJIKaAUCHBID»

PaOora Hajg omnOkaMu. AJIKAHEL.

O6o6maromuit ypok no teme: «HemnpenensHble yriieBoA0pOIbD)

KOHTpOJ'ILHaH pa60Ta 10 TEMC: «HenpeneanHe YTIJIICBOAOPOAbD.

Pabora Haj ommbkamu. Apensl. bensod.
I'a3. HedTh. Yroms
O06o06maromuit ypok 1o Teme: «YTJIeBOI0pOIbI»

NI IBERININIEI DN NN




KoHnTpomnbHas padora: «YTIEBOJIOPOIBI.

Ipakmuyeckasn paboma Nel «/3roToBieHre MOJIeNEH YTIeBOIOPOIOBY

Ipaxmuueckas paboma Ne2 «YTI€BOI0POIBD)

CamocrosiTesibHAs padoTa 00y4aroIuXcst

MOCOOMiA, COCTABIEHHBIM MPETIOaBATEIIEM ).

CucremaTndeckas mpopadOTKa KOHCIICKTOB 3aHATHH, YUeOHOU U
JIOTIOJTHUTEIBHON JIUTEPATYpHI (110 BOIpocaM K naparpadam, riaBaM y4eOHbIX

IIpumepHasi TeMaTHKa BHeayAUTOPHOI caMOCTOSITeIbHOI PadoThI
1. Hamnucanue pedeparoB 1 MoJAroToBKa Mpe3eHTalHi 10 TEME:
«¥Yrneogopobl Pecniybnnku Xakacusi»

Pasznea .3. Kuciaoponocon

CpRAIIUEC OPraHNICCKHUEC BEIIECTBA

54

Pa6ora Haj ommOkamu.
Crouptel. CBOMCTBA ATUIIOBOTO CIUPTA U TIIALIEPUHA.

®enoz. [Ipoepounas padota no teme: «COUPTHD.

Anbaerunbl 1 keToHbl. CBOMCTBA (hopManbaerua.

[IpoBepouHnas paboTa 1o Teme: «AJbAETUIbl U KETOHBDY.

Pabota nag omubkamu. KapOGoHOBBIE KUCITOTHI.

[IpoBepounas padoTa o teme: «KapOoHOBBIE KUCIOTH»

PabGoTa Hazx ommOkamu.

PAaCTBOPOB MblJIa U CTUPAJIBHOT'O ITOPOIIKA.

Cnoxubie 3¢upbl. Xupsl. Mputa. CBOHCTBa KHUPOB.

CpaBHEHUE CBOWCTB

OININDN OO

[IpoBepounas padota: «Cnoxusie 3¢upsl. XKupsl. Mblia»

PabGora Hax ommOkaMu. YIiieBOdbl.

CaoiicTBa yrieBooB. CBOWCTBA IJIIOKO3bI U Kpaxmania.

[IpoBepounas padoTa: «YTiIeBOABI».

Jlabopamopnas paboma Ne 1 «IlosyueHne ClI0OKHBIX 3(DHUPOB»

Ipakmuyeckasn paboma Ne2 «CBoiicTBa CIIUPTOB)»

Ipakmuueckasn paboma Ne 4 «CBoWcTBa KUPOB»

Ipakmuyeckasn paboma Ne3 «3ydeHne CBONCTB KapOOHOBBIX KHUCIOT»

IIpakmuyeckasn paboma Ne 5 «VI3ydeHue cBOMCTB yIriIeBOJIOB»

CamocrosiTesibHast padoTa 00y4alOIMXCst

WINDNDDDNDN NDDNDNOODN




CucremaTtudeckas mpopadOTKa KOHCIIEKTOB 3aHSATHH, yueOHOU U
JOTIOJTHUTEIBHON JUTEpaTypsl (TI0 BOIIpocaMm K naparpadam, riaBaM yaeOHbIX
OCOOMH, COCTaBIICHHBIM ITPETIOIaBATEIIEM).
IIpuMepHasi TeMAaTHKA BHEAYIUTOPHOW CaMOCTOATEIbHOI padoThI
(mpe3eHTanuu U T0KIa/ibl) IO TEMaM:

1. «[IpenenbHbIE OTHOATOMHBIE CUPTHI, HX MPAKTHYECKOE 3HAYCHUE)

2. «MHOTOAaTOMHBIE CTUPTHI, KX XapaKTEPUCTHKA

3. «IIpakTryeckoe 3HaueHNE KapOOHOBBIX KUCIIOT U UX COEAMHEHUIN»

4. «Ponb XupoB»

5. «¥YrneBojipl, UX OMOJOTHYECKas POJib U MPAKTUYECKOE 3HAUCHUE

KoHTpoJIbHO - 0000121011111l YPOK 110 OPraHMYeCKOil XUMHH 2
HTtoro 3a 1 kypc 110
2 kypce
Pa3nen 4. A3oTcoaep:kaiiue oOpraHudeckue coeJHHeHusl. 12
PabGoTa Hasx ommOKkamu. 4
A3oTcozepKalie OpraHuYecKue COeqUHEHHs. AMMHBI.  AMHMHOKUCIIOTHI.
benku.
Hyxki1enHOBbIE KUCIIOTHI. 2
KouTtposnbpHas paboTa: «A30TCoAepKalIie OPraHudecKUe COSAUHEHUS» 2
Jlabopamopnuwiii onvim: « ObHapyscenue 6enxa 8 KypuHoM siiye u MoaoKe» 4
Ilpaxmuueckoe 3auamue: « Kauecmeennvle peaxyuu Ha 6eakuy
CamocrosiTesibHas padoTa 00y4YarIIUXCs 3
CucremaTnueckas npopadoTKa KOHCIEKTOB 3aHATHH, yueOHOU U
JOTIOTHUTEIBHOU JIUTEPATypHI (110 BOMpocaM K naparpadam, riaBam yueOHbBIX
MOCOOUH, COCTaBJICHHBIM MPENO/IaBATEIEM).
IIpumepHasi TeMaTHKa BHEAYAUTOPHOI CaMOCTOSITEIbHON PadoThI
[Toxnbop maTepuana u HanucaHue pedeparoB MO TEMaM:
1. «buonorudeckas pojab aMHHOKHCIOT»
2. «3uHaueHue O6eIKOB B MPO(MECCHH U KU3HU YEIIOBEKa
3. «bHONOTHYECKN aKTUBHBIC BEIIECTBA UX POJIb)»
Pa3znen 5. BHoJiornyeckn aKTHBHEIE BeIlIeCTBA. 16




Pabora Hag ommOKamu.
buosornyecku akTUBHbBIE BEIIECTBA.
®epmenTel. Butamunel. ['opmonsl. JlekapcTsa.

KonTponsHas pabora: «bronornvyeckn akTuBHBIC BenecTBa. [lomumeps».

Jlabopamopnvie onvimboi
« [leticmeue gpepmenmos Ha paznuyHvle Geuecmen,
«3Hakomcmeo ¢ obpa3yamMu NIACMMAce, 8010KOH U KAY4YKO8).

Ilpakmuueckas paboma Nel() « Ananus nexapcmeenHvlx npenapamosy

Paznen 6. O0mas u HeopraHuveckass XuMus

Tema 6.1. OcHoBHBIE
IOHATHUA U 3aKO0HbI
XUMHUHN

Conepxanue yaeOHOTO MaTepuaia

1. OcCHOBHBIE TIOHATHS 1 3aKOHBI XUMUH.

2. | Ctpoenue aToma.

3. | DnekTpoHHBIE KOH(PUTYpAITUH aTOMOB

4. | Ilepunonuuecknii 3akoH u [lepuonnueckas cucrema J[.1. Mennaeneena.

KonTtponbnas padota «Ctpoenue aroma u [lepuoaundeckuii 3aK0H 1
nepuoanueckas cucrema /.M. MenneneeBa»

NINIDNIDNDN

Ilpakxmuuecroe 3anamue Ne 1« CocrtaBiienne moenu [lepuoaudeckoi cucteMsl
J.M.MenneneeBa»

CamocrosiTesqibHasi padoTa 00y4aroIMXcs
CucremaTtnueckas npopadoTKa KOHCIEKTOB 3aHATHH, yueOHOU 1
JOTIOTHUTEIBHOU JIUTEPATYpPHI (110 BOMpocaM K naparpadam, riaBaM ydeOHbBIX
MOCOOUH, COCTaBJICHHBIM MPENOIaBATEIIEM ).
IIpuMepHast TeMAaTHKa BHEAyJAUTOPHONH CAMOCTOAATEIbHOM PadoThl

1. Pemrenue mpakTHUECKUX 3a/1a4 Ha CTPOEHUE aTOMa U BEILIECTB

2. TloaroroBka pedepatoB no Temam: «VcTopus pa3BUTHUS XUMHID U

«OKW3Hb U 1eATENBHOCTh YYEHBIX — XUMUKOB)

Tema 6.2. Ctpoenue
BelllecTBa

Cogepxanue yueOHOro Marepuaa

PabGora Haza omuOKkaMu. VloHHass XUMHUYECKasl CBS3b.

N

KoBanentHas xuMuueckas CBsI3b. MeTamnnyeckas u BOAOpPOJHAA CBA3b.

w

YucTeie BENIECTBA U CMECH.

&

I[I/ICHepCHLIe CUCTCMBI

N NN DN




KonTponbnas padora o teme «CTpOCHHE BEIICCTBAY 2
JlaGopatopHsle onbITh: «[loslyueHne CycrieH3uH pacTUTENBHOTO Macyay, 2
«[losrydenus 301151 Kpaxmaia U 305151 Cepbl U3 THOCYIb(aTa HaTpus»
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI PadoThl
1. Hanwmcanue pedepara Ha TeMbl: «/[ucTiepcHbIE CHCTEMBI, X POJIb B
KU3HEIESITEIbHOCTH YEIOBEKa»
2. 3ammTa MpupoJIBl OT BO3JICHCTBUS XUMUYECKUMU 3arPSI3HATEISIMU
Tema 6.3. Bona. Coneprxkanne yaeOHOro MaTepuaa 12
PacTBOpBbI. 1. | PabGota Han ommbkamu. Bona. PactBopsl. PacTBOpenue. 4
DJIeKTPOIUTHYECKAS] 2. | DnexTpoIuTHYeCcKas JUCCOIMAITHSL. 2
AHCCONMHATHA 3. | T'umponms. 2
Kountponbhas pabota «Bona. PacTBopbl. DnekTponuTudeckas AUCCOIUaIs» 2
Ilpakmuuecrkoe 3anamue Ne2 «lIpurotoBineHue pacTBOPOB  pa3IUYHOU 2
KOHLIEHTPALIUN
Tema 6.4. Copnep:xaHue yqeOHOTo Marepuaia 14
Knaccnduxanms 1. | Pabota Hax ommbOkamu. Kucimotsl u ux cBoiicTBa. OKCHIIBI U MX CBOMCTBA. 2
HEOPraHuYeCKHX 2. | OcHOBaHHMS U UX CBOMCTBA. 2
coeMHeHUl 1 X 3. | Conu 1 uX CBO¥CTBA. 2
cBoiicTBa KonTponbnas padora no teme: «Kinaccuduxanusi HeOpraHM4eCKuX COeTMHEHHMA 2
Y UX CBOWCTBa»
Ilpakmuueckas paboma Ne 9 «OmnpeneneHue cpeabl BOJIHBIX PACTBOPOBY» 2
Ipakmuueckas paboma Ne 10 « Pacder koHIIEHTpaIlMK BOJAHBIX PaCTBOPOB 2
KHCIIOT U COJIEH»
Ipaxmuueckas paboma Ne 11 «CBoiicTBa cosneii» 2
CamocrosiTesibHAasA padoTa 00y4aroIuXCcst
CucremaTtnueckas npopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOU 1
JOTIOTHUTEIBHOU JIUTEPATYpHI (110 BOMpocaM K naparpadam, riaBaM yueOHbBIX 1
0COOUH, COCTABJICHHBIM ITPETI0IaBaTENIEM).
Tema 6.5. Xumuueckue | ConepxaHue yueOHOTO MaTepHuaa 22
peaKkuuu Pabora Hag ommbkamu. Kinaccupukanuss XUMHUUECKUX peaKiuil. 2
OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKILINH. 4
CKOpOCTh XMMHUYECKUX pEaKLUi. 4
OO0paTUMOCTh XUMUYECKUX PEAKIIUH. 2




KoHnTponpHas padota « XUMUYECKUE PEAKIIUIY

Jlabopamopnas paboma Ne 4(IeMOHCTpAIUS OIBITA) «XUMUYCCKHE PEAKIIHH C 1
BBIJICJICHUEM TEIUIOTHD».
Jlabopamopnas paboma Ne 5 (neMoHCTpaius ombita) « OOpaTHMOCTh 1
XUMHUYECKUX PEaKIHiD)
Ipakmuyeckas paboma Ne 6 «3aBECUMOCTh CKOPOCTH XUMHYECKUX PEAKIUN OT 2
Pa3IMYHBIX (PAKTOPOBY.
IIpaxmuueckasa paboma Ne 7 « TepMOXUMUYECKHE PACUETHI»
CamocrosiTesibHast paboTa 00y4yarommXxcst
Cucremarndeckasi mpopabOTKa KOHCIIEKTOB 3aHATHH, yICOHOU U
JOTIOTHUTEIBHON JIUTEpATYpHI (110 BOMIpocaM K naparpadam, riaBaM yueOHbBIX
MOCOOMiA, COCTABJIEHHBIM MPETIOaBATEIIEM ).
IIpuMepHasi TeMaTHKa BHEAyAUTOPHON CAMOCTOAATEIbHON padoThl 1
1. Perenne npakTHyeCcKuX 3aJa4, TEPMOXUMHUYECKHUE PACUEThI
Tema 6.6 Merasibl u Conepkanne yaeOHOro MaTepuaa 10
HEeMeTaJLIbI 1. Mertamsl. 2
2. Hemeramnsi. 2
KonTtponbHas padoTta «MeTamibl 1 HEMeTaUTbI 2
Jlabopamopusie onvimol «llonyyenue Kuciopooa u 6000pooda u ux ceolcmeay, 4
«B3aumooelicmeue memannos ¢ pacmeopamu conaeil u Kuciomy, «lopenue
Memannoe»
Pasznen 7. Xumus B Copepxanue yueOHOro Marepuaia 8
npogeccun 1. | Xumus u numia. MapKkupoBKH YITaKOBOK MHUIIIEBBIX MTPOTYKTOB. 4
Heoprannueckue u opraHnyeckue BellecTBa, IpUMeHseMble B Oyymieit 4
npodeccuu. OxpaHa oKpyKarolen cpelibl OT XUMUYECKOTO 3arpsi3HEHUS.
Pemenue 3amau.
HTorosasi KOHTpoJIbHAsi padoTa 3a 2 Kypc 2
CamocrosiTesibHast padoTa 00y4aromMxcst
Cuctemarnyeckasi IpopadOTKa KOHCIIEKTOB 3aHATHH, ydeOHOU U
JOTIOTHUTEIBHOU JIUTEPATYpHI (10 BOMpocaM K naparpadam, riaBaM yaeOHbBIX
OCOOUH, COCTAaBJICHHBIM ITPETIOIaBaTENIEM).
IIpumepHasi TeMaTHKa BHeAyJUTOPHOI CaMOCTOSITeIbHON PadoThI
[TonbGopka Marepuana 1 MoAroToBKa pedepaToB MO TEMaM: 1




1. «IIpumeHeHue OpraHMYECKNX COSAUHEHUH B Oymymieit mpodeccum»

2. «lIpumenenune noauMepoB B Oymymiei nmpodeccum»

3. «lIpumeHeHne HEOPraHMYECKUX BEIIECTB B Oyaymiei mpodeccum

HTtoro 3a 2 kypc 120
Wtoro 3a kypc 06ydyenust 230 yacos

JUig XapakTEepUCTUKH YPOBHS OCBOEHHUS Y4EOHOIrO MaTepuaia HCIOJIB3YIOTCS cleayrolue oOo3HaueHus: | — O3HaKOMUTEIbHBIA (y3HABaHUE paHee

M3YYEHHBIX 00BEKTOB, CBOMCTB); 2 — PENPOIYKTUBHBIN (BBIMOJIHEHUE ACATEIHHOCTH 110 00pa3ily, HHCTPYKIIMH WU O] PYKOBOJICTBOM)

3 — MPOIYKTUBHBIN (TNTAHUPOBAHUE U CAMOCTOSTEIILHOE BBITIOTHEHUE JIESITETLHOCTH )
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