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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 pazpabotana Ha ocHoBe TpeboBanuit @I'OC cpeanero od1iero oOpazoBaHusl.

CopepxaHue porpaMMbl «XUMUs» HAIIPABICHO HA JOCTHKEHHUE CIAEAYIOIINX LeJlei:

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

* (hopMupoBaHHe y 00yJarOMUXCS LEITOCTHOTO MPEICTABICHUS O MUPE M POJIM XHMHHU B CO3JaHUN
COBPEMEHHOM €CTeCTBEHHO-HAayYHOUM KapTUHBI MUPA; YMEHUS OOBSICHIATH OOBEKTHI U MPOLIECCHI
OKpYXKaIOILEH JENCTBUTEIBHOCTHU: IPUPOJHOM, COLIUANIBHON, KYIbTYPHOM, TEXHUYECKOU Cpeabl, —
WCIOJIB3YS ISl 3TOT0 XMMHUYECKNE 3HAHUS;

* pa3BUTHE y 00Y4aIOIINXCSl YMEHUH pa3inyaTh (akThl U OLIEHKH, CPABHUBATH OLIEHOYHBIE BHIBO/IBI,
BUJIETh UX CBSA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEICIIEHHON CUCTEMO 1IEHHOCTEH,
(dbopmynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

* npuoOpeTeHrne 00yJarOIIMMHUCS OTbITa pa3HOOOpa3HON NESATENbHOCTH, TO3HAHUS U CAaMOTIO3HAHMS,
KITFOUEBBIX HABBIKOB, UMEIOLIUX YHUBEPCAIbHOE 3HAYCHHE [Tl pa3JIUYHbBIX BUJOB JI€ATEIHHOCTH
(HaBBIKOB pellIeHUs TPoOieM, MPUHATHUS PELISHHH, TOUCKa, aHainu3a 1 00padoTku nHGopManuy,
KOMMYHHMKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUHN, COTPYIHUUECTBA, O€30M1aCHOTO 00paIeHHs ¢
BEIIECTBAMU B MIOBCETHEBHOM KHU3HN).

B nporpammy BKITIOUEHO cojiepikaHKe, HapaBiIeHHOE Ha (OPMUPOBAHUE Y CTYACHTOB
KOMIIETEHIMH, HeoOX0AUMBIX M1t KauecTBeHHOro ocsoeHus OITOIT CITO na 6a3e 0CHOBHOTO OOIIEr0O
00pazoBaHus C TIOJYYEHUEM 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 o01eo0pa3oBaTeILHON YI€OHOU TUCITUTIIINHBI « XUMHUS HAIPABIICHO HA YCBOCHHE
00y4aroUMMUCS OCHOBHBIX MOHATUHN, 3aKOHOB U TEOPUI XUMUU; OBJIAZICHHE YMEHUSIMH HAOII01aTh
XUMHYECKUE SIBJICHUS, IPOBOIUTH XUMUUYECKUI SKCIIEPUMEHT, IPOU3BOIUTH PACUETHI HA OCHOBE
XUMHUYECKUX (OPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX peakiuil. B mporecce u3ydeHus Xumun y
oOyuarouuxcs pa3BUBAIOTCS MO3HABATENIbHbIE HHTEPECHl U UHTEIUIEKTYaJIbHbIE CIIOCOOHOCTH,
MOTPeOHOCTH B CAMOCTOSITENILHOM NMPUOOPETEHNUN 3HAaHUN IO XMMHUH B COOTBETCTBUU C
BO3HUKAIOIIMMHU KU3HEHHBIMU MTpo0IeMaMu, BOCIIUTHIBAETCSl OEPEXHOE 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, CEJIbCKOM XO3HUCTBE U
Ha TIPOU3BOJICTBE.

[Ipu cTpyKTYpUpOBaHUH COAECPKAHUS, YUUTHIBAICS HEOOBIIONW 00BEM YacoB, OTIYIIICHHBIX Ha
W3Y4YEeHHE XUMHUU U CTPEMIICHUE MAKCUMAIIbHO COOTBETCTBOBAThH UJIESIM Pa3BUBAIOIIETO O0YUEHUSI.
[TosTOMy TEOpeTHUECKHE BOIPOCH MAaKCUMAJIbHO CMENIEHBI K Haualy U3y4eHUs TUCLHUILIINHEL, 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 aHaJIN3 U CUHTE3, 00001eHIe 1 KOHKPETH3allusi, CpPaBHEHHUE U
aHAJIOTHSI, CUCTEeMATH3aIMs U KacCupuKalus u ap.

N3ydeHne xumMuu, UMeET CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT Mpo s MpodheccunoHanbsHOTO
oOpa3oBaHus. DTO BeIpaXaeTcs B COACP)KaHUH 00YUCHUS, KOJTMYECTBE YaCcOB, BBIICTSEMBIX 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
«Copeprxanue ydeOHON AUCIUTUTHHBD B pyopuke «lIpodunpHbie n mpodeccnoHanbsHO 3HAUNMBIE
AJIEMEHTHI COAEPKAHUS». DTOT KOMIIOHEHT Pea3yeTcsl IPU UHIAUBUTYaTbHOU CAMOCTOSITEIbHOM



pabote oOy4arommxcs (HanmucaHuu pedepaTos, MOATOTOBKE COOOIICHHMIA, 3aIIIUTE MPOCKTOB), B
nporecce yd4eOHOM JesITeIbHOCTH O] PyKOBOACTBOM IPEToiaBaTeNsl (BBIITOIHEHUH XUMHYECKOTO
HKCTIIEPUMEHTA —J1a00PATOPHBIX ONBITOB U MPAKTUYECKUX Pa0dOT, PEIICHUN
IIPaKTUKOOPUEHTUPOBAHHBIX PACUETHBIX 3aad U T. [1.).

B npouecce n3yueHuss XuMun TEOPETUUECKUE CBEACHUSI TOTIOIHSAIOTCS 1IEM OHCTPALUSIMH,
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 OE30ITACHOMY U KOJIOTHYECKH TPAMOTHOMY OOpAIIEHHUIO C BEIIECTBAMH, MaTepHaIaMu
U IIpoleccamMu B ObITY U Ha IPOU3BOJICTBE.

JIJist opraHu3anuy BHEAYJUTOPHOU CaMOCTOSITEIILHON paOOThI CTYJICHTOB, OBJIAICBAIOIINX
npodeccusamu CIIO, npencraBieH NpUMEpPHBI epeueHs pedepaToB (0KIAI0B), UHANBUAYAIBHBIX
MpOoeKTOB. B mporecce u3ydeHust XuMuu BaxxHO (GOpMUPOBATH HH(OPMALIMOHHYIO KOMIIETEHTHOCTh
obOyuaroruxcsi. [loaroMy npu opranu3aiy caMoCTOSITEIbHON paboThl HEOOXOIUMO aKIIEHTUPOBATH
BHMMaHHE 0Oy4aronxcs Ha IOUCKe HH(pOopMalMK B CpesICTBAaX MaccMeina, MaTepuere, yueOHOU 1
CHEIHAIbHOM JINTEpaType C COOTBETCTBYIOIIMM O()OPMIIEHHEM U TPECTABICHUEM PE3YIIbTATOB.
N3yuenune 061meo0pa3oBaTeIbHON YI€OHON JUCIUTIIUHBI « XUMHUS 3aBEPIIACTCS MMOIBEICHUEM
UTOTOB B (hopMe mudGepeHIIMpOBaHHOTO 3a4eTa ¢ TMOJIYICHUEM CPeIHEro o0Iero 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 tuciuIuimHa « XUMHES» U3y9aeTcs B 00me00pa30oBaTSIIbHOM IHKIIC
yaeonoro OITOIT CITIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUs C MOJTYYCHHUEM CPEIHEro 00IIero
o0pa3zoBaHus .

PE3VJIbTAThI OCBOEHNS YUEBHOM JUCLIMITIVHBI

OcBoenne conepkanus yaeOHON AUCIUIUINHBI « XUMUS», 00ECTIeYMBACT JOCTHKECHUE CTYICHTAaMH
CIIETyIOUINX Pe3y/IbTATOB:
* TUYHOCHHBIX
—— YyBCTBO F'OPJOCTH U YBAXCHUS K HCTOPUU M JOCTHIKECHUSIM OTEYECTBEHHON XMMUYECKOM HAYKH;
XUMHUYECKH I'PaMOTHOE MOBEACHUE B IPO(ECCHOHANBHON AEATEILHOCTH U B OBITY IPU OOpaIeHHUH C
XUMHUYECKHMU BEIECTBAMH, MaTepUallaMt M ITPOIIECCaMU;
—— TOTOBHOCTBH K IPOJIOJDKEHUIO 00pa30BaHMs U MOBBIIEHHS KBaTU(UKAINU B N30paHHOM
poQeCcCHOHATIBHOM AeATeTFHOCTH M 0OBEKTHBHOE OCO3HAHHUE POJIM XMMUYECKUX KOMIICTCHIINH B
3TOM;
—— YMEHHE HCIOJIb30BaTh JOCTHKECHUS COBPEMEHHOW XUMHYECKO HAYKH U XUMHYECKUX TEXHOJIOTHI
IS TIOBBIIIEHHUSI COOCTBEHHOTO MHTEIJIEKTYIbHOTO PAa3BUTHSI B BEIOPAHHOI PO QeCcCHOHATBHOM
IeATeIbHOCTH;
* MemanpeomMenHblx.
—— HCIIOJIb30BAHKE PA3JIMYHBIX BHJIOB IO3HABATEIbHON JESTEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHbBIX ONepalnuii (IOCTaHOBKY 3aa4H, (GOpMYIMPOBAHUS TUIIOTE3, aHAJIN3A U CUHTE3a,
CpaBHEeHMsI, 0000IIEHHUS, CUCTEMATU3aIlUH, BBISBIICHUS PUUYMHHO-CIIEACTBEHHBIX CBs3EH, MOUCKa
aHaJIOroB, (JOPMYJIMPOBAHNUS BBIBOIOB) /JIs pellIEHHs MOCTABICHHOM 3a/jauul, TPUMEHEHHE OCHOBHBIX
METO/IOB O3HAHUS
(HabroIeHNs, HAyYHOTO SKCIIEPUMEHTA) JJIsl U3YUEeHHUS PA3IUYHBIX CTOPOH XUMUYECKHX 0OBEKTOB U
MIPOILIECCOB, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAIKUBATHCS B MPpodecCHOHATBLHOM cdepe;
—— UCIOJIb30BAHUE PA3TMYHBIX HCTOYHUKOB JJIS TIOTyUEHHs] XUMUUYECKOW HHPOpMAIUY, YMEHUE
OLIEHUTbH €€ IOCTOBEPHOCTH JJIsl IOCTHIKEHHUS XOPOILUX PE3YyIbTaTOB B MPOo(decCHOHAIBHOI cdepe;
* npeomMemHubix:
—— c(OpPMUPOBAHHOCTb MPEJCTABICHUN O MECTE€ XUMUU B COBPEMEHHON Hay4YHON KapTHHE MHPA;
MOHWMaHHUE POJIM XUMUHU B (POPMHUPOBAHUU KPyro3opa v (yHKIMOHATLHONW I'PaMOTHOCTH YelloBeKa
JUISL pelLIeHUs TPaKTHYeCKUX 3a/a4;



— BJIAJICHUE OCHOBOIIOJIArAIOIMMH XUMUYECKUMHU ITIOHATUSIMU, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

—— BJIaJICHHE OCHOBHBIMU METO/IaMHU HAyYHOTO TIO3HAHUS, UCIIOJIb3yEMBbIMU B XUMUH: HAOIIO/ICHUEM,
ONMCAHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaTbiBaTh, OOBSACHATh PE3YJIbTAThI
MPOBEACHHBIX OMBITOB U JIENATh BBIBObI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSATH METO/IbI MO3HAHUS
IIPU PELICHNUH NTPAKTUYECKUX 3a]1a4;

—— c()OpMUPOBAHHOCTh YMEHHUSI IaBaTh KOJMUECTBEHHBIEC OIICHKU U MPOU3BOAUTE PACUETHI 10
XUMHUYECKUM (POpMyJiaM U YpaBHEHUSM;

—— BJIaJICHHE NIPaBUIaMU TEXHUKH 0€3011aCHOCTH MPU UCIOJIb30BAHUN XUMUYECKUX BEILECTB;

—— c(OpMUPOBAHHOCTH COOCTBEHHOU MO3UIMU MO0 OTHOIIEHUIO K XUMHUYECKOW MH(POPMAIIHHY,
II0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

COJIEPXXAHUE YYEBHOM JUCIATIIMHBI

Brenenne
Haydanbie MeTo 161 TO3HAHUS BEIIECTB M XUMHUECKHUX sIBJICHUH. POk sxcriepumenTa u
TEOPUU B XUMHUHU. MOJETMPOBAHNE XUMUYECKUX TIPOIIECCOB. 3HAYECHNUE XUMHH TIPU OCBOCHUU
npodeccuit CI1O mpodeccronansHoro 06pasoBaHus.
1. Opranuyeckasi Xumus
1.1. IIpenmet opranndeckoil XuMun. Teoprst CTPOEHUSI OpraHUYECKUX COCTUHEHNN
IIpenmer opranuyveckoii xumum. [loHsarue 00 opraHMYECKOM BEIIECTBE U OPTaHUYECKON XHUMHUH.
KpaTkuit ouepk ucTopuu pa3BUTHsI OpraHMuecKoi XumMun. Butanusm u ero kpymenue. OcoOeHHOCTH
CTPOEHUS OPraHUYECKUX coennHeHni. KpyroBopot yriepoa B mpupoe.
Teopusi crpoenusi opranndeckux coennHenuii A. M. Byrieposa. [Ipeanocsuiky co3tanus TeOpun
ctpoenus. OCHOBHBIE MOJIOKEHUSI Teopuu cTpoeHus A. M. BytinepoBa. XuMuueckoe CTpOCHHUE U
CBOMCTBa oprannyeckux Bemiects. [lousatre 06 m3omepun. CriocoObl 0TOOpaKEHUS CTPOCHHS
MoJIeKyIbI ((hopmyinbl, Moenn). 3HaueHne Teopur A. M. byTiepoBa st pa3BUTHSI OpraHUYECKOM
XUMHH U XUMHYECKUX MPOrHo30B.CTpoeHue aroma yriepoja. JJIeKTPOHHOE 00JIaKo U OpOUTab, S- U
p-opOuTamu. IIEKTPOHHBIC U AIEKTPOHHO-Tpaduueckre GopMyIbl aToMa yriepojia B OCHOBHOM H
BO30YXKICHHOM cocTOsiHUSAX. KoBasieHTHas XMMUUecKas CBA3b U €€ KIaCCHU(PHUKAIUS 10 CIIOCo0y
nepexpbIBanus opouTaneit (o- u n-cBsas3m). [lonsrue rubpuanzanuu. Paznuyneie TUIIBI THOPUAN3ALIUN
1 (hopMa aTOMHBIX OpOHTasieli, B3aMMHOE OTTAJIKUBAHUE THOPUAHBIX OpOUTANICH U UX PACIIONI0KEHHE
B IPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM 3HEPIruu. ['eoMeTpusi MOJIeKysl BEUIECTB,
00pa30BaHHBIX aTOMaMH Yriepoja B pa3IUUYHbIX COCTOSHUSAX THOpUIU3aLINN.
Knaccndukanus opranndeckux coexnnernuii. Kimaccudukaius opraHM4ecKux BEIIECTB B
3aBUCHUMOCTH OT CTpOeHHUs yriaepoaHou uenu. [lonstue pynkunonansHoi rpymnmsl. Kiaccudukanus
OpPraHMYECKUX BEIIECTB MO TUMY (YHKIIMOHAILHOU TPYIIIHIL.
OCHOBBI HOMEHKJIATYPbI OPraHMYeCKNX BelecTB. TpuBuanbHble Ha3BaHud. PanioHanbHas
HOMEHKJIaTypa Kak npeamecrseHHua HomeHkinatypel [UPAC. HomenknatypalUPAC: npuHIunsl
o0pa3oBaHUs Ha3BAaHUH, CTAPIIMHCTBO (PYHKIMOHAIBHBIX TPYII, UX 0003HAYeHHE B Ipedukcax u
cy(pdukcax Ha3BaHHI OPraHUYECKUX BEIIECTB..
Knaccupukanus peakuuii B opranudeckoii xumuu. [loHsTre 0 TUIIAX U MEXaHU3MAaX peakivil B
oprannueckoit xumuu. CyOocTpat u pearedt. Knaccudukaius peakiuii o u3MeHEHHUIO B CTPYKTYpe
cyOcTpata (mpucoennHeHne, OTIICTIIICHUE, 3aMEelIeHIEe, N30MepPHU3allusl) U TUIy peareHTa
(panukanbHble, HyKIeopUIbHBIE, AMeKTpoduibHbIe). Peakiuu npucoenunenus (AN, AE),
snumunupoBanus (E), 3amemenus (SR, SN, SE),u3omepuzanuu. Pa3HOBUAHOCTH peakiinii Kaxa0ro
TUIA: TUAPUPOBAHKUE U JIETHIPUPOBAHUE, TATIOTEHUPOBAHUE U JETAJIOT€HUPOBAHUE, THAPATALUS U
JeruapaTanus, THAPOraIOreHUPOBAHKUE U IETUAPOTraJIOT€eHUPOBAHKE, IOJIUMEpU3aIusl U
MOJIMKOHICHCAIINSA, TIeperpynnupoBka. OcoOOEHHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIUI B
OpraHUYEeCKON XUMHH.
JdeMoHcTpanuu
Komnekuun opraHu4ecKrx BEMIecTB (B TOM YHCIIE JIEKApPCTBEHHBIX MPemnapaToB, KpacuTenei),
MaTepuaioB (MPUPOJHBIX U CHHTETUYECKHX KaydyKOB, IJIACTMACC U BOJIOKOH) U U3JIEJIUN U3 HUX
(HuTEH, TKAHEH, OTIEeTIOUHbIX MaTepuainoB). Moaenu monexkyn CH4, C2H4, C2H2, C6H6, CH30OH —



[IapocTepHeBbIe U 00BbeMHbIe. MOIen OTTaTKUBaHMSI THOPUIHBIX OpOUTAJICH C TIOMOIIBIO
BO3YIIHBIX IIAPOB. B3anMoaeicTBHE HATPUS C 3TAHOJIOM U OTCYTCTBUE B3aMMOICHCTBUS C
JMSTHIIOBBIM 3(HPOM.

JlabopaTopHBIii ONIBIT

N3roroBnenue Moaenei MOJIEKya —IIpEACTaBUTENECH PA3IMYHbIX KIACCOB OPraHUYECKUX
COCIMHEHU .

IIpakTnuyeckue 3aHATHSA.

OO6napyxeHue yriaepoja u BOJAOPO/ia B OPraHMUYE€CKOM COSTUHEHUH.

1.2. IlpenenpHble yriaeBoa0POIbI

I'omonornuecknii psaa ankanos. [lonstue 06 yraeBogopogax. OcCoOOEHHOCTH CTPOEHUSI PEAETIbHBIX
YTJI€BOAOPOJIOB. AJNIKaHbl KaK MPEJCTaBUTENHN MPEAETbHBIX YIIIEBOJOPOIOB. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIJIBI METaHA U JPYI'MX aIKaHOB. ['OMOJIOTHYECKHi psa 1
nzoMepus napapuHoB. HopmansHOe 1 pa3BeTBICHHOE CTpOeHHE yriepoaHoi nenu. Homenknarypa
QIKAHOB U aJKUJIBHBIX 3aMeCcTUTENeH. DU3NUYECKUECBONCTBA aIKaHOB. AJIKAHBI B IPUPOJIC.
XHMMHYeCKHe CBOMCTBA aJIKAHOB. MexaHu3M peaklnu XJIOpUpOBaHUs alkaHoB. Peaknun
JNETUIPUPOBAHUS, TOPEHUS, KATATUTUYECKOTO OKUCIIEHUS ajJKaHOB. KpEeKUHT aJIkaHOB, pa3InuHbIE
BU/JIbl KPEKUHTa, IPUMEHEHHE B MPOMBIIIIIEHHOCTH. [IMpon3 1 KOHBEpCHUs MeTaHa, H30MEpHU3aLIUs
AJIKAHOB.

IIpumeneHnne u cnocodbl MoJIyuyeHus ajJkaHoB. O0nacTy NpuMeHeHus akaHoB. [IpoMblnieHHbIE
CHOCOOBI OJYYEHHSI aJIKAHOB: MOJIyd€HUE U3 MIPUPOJIHBIX HCTOYHUKOB, KPEKUHT MapapuHOB,
MOJTyYeHUE CHHTETHYECKOTO OCH3MHA, Ta3u(uKaIus yris, THAPUPOBaHUE aakaHoB. JlabopaTopHbie
CrocoObl MOJTy4YeHHs aJIkaHOB: cuHTe3 Bropiia, nekapOokcuinpoBanue, THIpOIn3 KapOuaa amoMUHNUS.
Hukaoankanbl. ['oMosornueckuii psi 1 HOMEHKIIATypa IUKIOATKAHOB, UX 00IIast

®opmyna. M3omepus HUKIOAIKAaHOB: MEXKIIACCOBAs!, YIIIEPOJHOTO CKEJETa, TEOMETPUYECKAsI.
[Tonydyenue u pu3MvecCKre CBONCTBA MUKJIOATKAHOB. XUMHUYECKHUE CBONCTBA ITUKIIOATKAHOB.
Criennurka cBONCTB IIUKJIOATIKAHOB C MajbIM pa3MepoM Iukia. Peakiuu npucoesuHeHus u
PaaMKaIbHOTO 3aMEIICHMS.

JdemoHcTpauuu

Monenu MoJeKyl MeTaHa, APYruX alKaHOB, Pa3IMUHbIX KOH(OpMaLUi IUKIOTeKCaHa.
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 IEIUTEILHON BOPOHKH.

I'openue merana, npomnan-0yraHOBOM cMecH, mapaduHa B YCIOBUIX U30bITKA U HEJOCTAaTKa
KHCJIOPO/1a.

B3peIB cMecu MeTaHa ¢ BO3yXOM U XJIOPOM.

BoccranoBrenue OKCHIOB TSDKEIBIX METAJUIOB MapapuHOM.

OTHollIeHNE UKIIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY IepMaHIraHaTa Kausl.

JlaGopaTopHbie ONBITHI

N3roroBnenune Moaenei MOJIEKYJ aJIKaHOB U T'AJIOT€HAJIKAHOB.

OO6HapyxeHHue BOJIbI, CaXH, YIICKUCIIOTO ra3a B MPOJAYKTaX TOPEHUs CBEYH.

1.3. OTuneHOBBIE U JUEHOBBIE YTIIEBOIOPOIbI

I'omonornyecknii psix aIKEHOB. JJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI STHIIEHA U
anikeHoB. ['omosnoruueckuii psa u obmas popmyna ankeHoB. M3oMepus 3STUIEHOBBIX YII€BOJOPOIOB:
MEXKJIACCOBasl, YTIIEPOJIHOTO CKEJIeTa, MOJI0XKEHUS! KpaTHOM CBsI3U, TeoMeTpuyeckas. OcoOeHHOCTH
HOMEHKJIATYPhI 3TUJIIEHOBBIX YIJIEBOIOPOAOB, HA3BaHUs BAXKHEHIINX paguKanoB. Ouznyeckue
CBOMCTBA AJIKEHOB.

XuMHYecKHe CBOHCTBA AJIKEHOB. DJIEKTPO(UIIbHBIN XapakTep peakifii, CKIOHHOCTh K PEaKIUsIM
MIPUCOEUHEHM S, OKUCIIEHUS, Noaumepu3anuu. [IpaBuiio MapkoBHUKOBA U €r0 JIEKTPOHHOE
oOocHOBaHMe. Peakuuu rajgoreHupoBaHys, THAPOTaIOT€HUPOBAHUS, THIPATALIH, THIPUPOBAHHUSL. .
ITonsTHE 0 peakuMsIX noaumepusanuu. ['opeHne ankeHoB. Peakuny OKUCIeHNs B MATKUX U KECTKUX
YCIIOBHUSIX.

IIpuMeHeHne U c1OCOOBI MOJTyUYeHHS AJTKEeHOB. Vcnoib30BaHre BEICOKOM peaKIIMOHHON
CIOCOOHOCTH aJIKEHOB B XUMHUYECKOI MPOMBILIUIEHHOCTH. [IprMeHeHe STuiIeHa u MpomuyIeHa.



[IpombliieHHBIE CIOCOOBI MTOJTYUYEeHUSI AIKEHOB. Peakuinu 1erupupoBaHus U KPEKUHTa aIKEHOB.
JIabopatopHbIe CIIOCOOBI MOTYUYEHUST AITKCHOB.

Aaxanauensl. [TorsaTre u knaccudukaus JMEHOBBIX YIIIEBOJOPOJIOB IO B3aNMHOMY PACTIONIOKEHHUIO
KpaTHBIX CBsi3el B MoJieKyse. OCOOEHHOCTH AJIEKTPOHHOTO U POCTPAHCTBEHHOI'O CTPOCHUS
CONPsDKEHHBIX JUEHOB. [IoHATHE O TT-371EeKTPOHHOM cucTteMe. HoMeHKiIarypa JueHOBBIX
yr1eBo10p0o10B. OCOOEHHOCTH XUMHYECKUX CBOMCTB COMPSDKEHHBIX IUEHOB KaK CIEACTBUE UX
ANEKTPOHHOTO cTpoeHus. Peakuun 1,4-npucoequnenus. [lommmepuzanus queHoB. CriocoObl
MIOJIy4EHUs JUEHOBBIX yriieBo10poaoB: padotsl C. B. JleOeneBa, neruipupoBaHue ajJlKkaHOB.
OcHOBHbIE MOHSATHSI XUMHUH BbICOKOMOJIEKYJISIPHBIX COeIMHEHUH (HA MpUMepe MPOAYKTOB
NMOJMMEPHU3ALNHU AJIKEHOB, AJIKAJMEHOB M UX raJIOreHNPou3BoAHbIX). MOHOMED, MOJIUMED,
peakiys NOJUMEpPHU3AINH, CTETICHb MOJTUMEPU3aLINU, CTPYKTYPHOE 3BEHO. THIIBI OJMMEPHBIX LETICH:
JIMHEWHbIE, pa3BETBIICHHBIE, CIIUTHIE. [loTuMEph TEPMOTIIACTUYHBIE K TEPMOPEAKTUBHBIE.
[IpencraBnenue o

rIacTMaccax u sjactomepax. [1omaTuIeH BEBICOKOTO M HU3KOTO JIaBJICHUS, €r0 CBOMCTBA U
npuMeHenue. [lonunponusieH, ero npuMeHeHNe U CBOMCTBA. ['aorencoaepkaiiye noJImMephl:
TedioH, moJMBUHIIXJIOpU. Kaydyku HaTypalibHBIA U cUHTeTHYeCKHuEe. COommoIuMephl
(6yTagueHCTUPOJIbHBIN Kayuyk). Bynkanuzanus kaydyka, pe3uHa u S00HHT.

JdeMoHcTpanuu

Mopenu MONIEKyYJT CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB M AJIKAIMCHOB.
Komnekuus «Kaydyk u pe3nHay.

JlaGopaTopHble ONBITHI

OO6nHapyxeHue HenmpeaeTbHbIX COSTUHEHNN B KEPOCUHE, CKUTTUIApE.

O3HakoMmJyeHHE C 00pa3aMy MOJIMATUIICHA U TIOJIUITPOTIHIICHA.

IIpakTuyeckue 3aHATHS

[Tonydenue aTuIeHa AeruapaTanye 3STHIOBOTO CIUPTA.

B3anmopeiicTBre sTreHa ¢ OpOMHOM BOJIOHM, pAaCTBOPOM MEpMaHTaHaTa Kajusl.

1.4. AlleTuI€HOBBIE YTIIEBOA0POIbI

I'omostornyeckuii psi aTIKMHOB. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE AlleTHIIEHA U IPYTrUX
ankuHOB. ['oMonormdeckuii psj u oomias popmynna ankuHOB. HOMEeHKIaTypa aneTuaeHOBbIX
YII€BOJOPOJOB. M30MepHs MexXKIacCOBasi, yriaepoJHOTO CKEIEeTa, MOJ0KEHUSI KPaTHOM CBSI3H.
XuMH4YeCKHe CBOMCTBA U MPpUMeHeHne aTKHHOB. OCOOCHHOCTH PeaKIMil MPUCOSTUHEHUS 110
TPOMHOM yTJIepoa-yriaepoaHoit cBa3u. Peakuus Kydyepona. [IpaBuio MapkoBHUKOBAa IPUMEHUTEIBHO
K anerwieHaM.. Okucienue ankuHoB. Peakuus 3enuHckoro. [Ipumenenne aneTuiaeHoBbIX
yraeoopoaoB. [lonuBrHuIaneTar.

Iosyuenune ankuHoB. [loyuenue amerusieHa NUPoJIU30M METaHa U KapOUHBIM METOIOM.
JdeMoHcTpanun

Mopenu MOJEKyJIbl alleTUIICHA U IPYTUX AJIKUHOB.

[Tonyuenue aneruneHa u3 kapouaa Kaubliys, 03HaKOMJICHHE ¢ (PU3MYECKUMU U XUMUYECKUMU
CBOMCTBaMHM alleTUJICHA: PACTBOPHUMOCTBIO B BOJIE, TOPEHUEM, B3aUMOJICHCTBUEM C OPOMHOI BOJIOM,
pacTBopoM nepMmaHranara kanus, coysmu meau (I) u cepebpa.

JlabopaTopHBbIii ONIBIT

N3roroBnenue Moaeneit MOJIEKy aIKUHOB, UX H30MEPOB.

1.5. ApomaTtryueckue yrieBo0poibl

I'omostornyeckni psig apeHoB. beH3071 Kak IpeACcTaBUTENb apeHOB. Pa3BuTue mpeacraBieHui o
cTpoeHun Oenzona. CoBpeMeHHbIE MPeCTaBIeHUs 00 YIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOSHUU
6enzona. OOpa3oBaHe apoMaTUYeCcKoi m-crucTeMbl. ['oMooru GeH301a, UX HOMEHKIIaTypa, 00Ias
dbopmyna. HomeHnknarypa ams Au3aMeInieHHbIX TPOU3BOIHBIX O€H30M1a: OpTO-, MeTa-, mapa-
pacrnosioxkeHue 3amectureneid. @u3nueckre CBONCTBA apEHOB.

Xumuyeckue cBOicTBa apeHOB. Peakiny ruipupoBaHus U MPUCOEIUHEHHUS XJI0pa K OCH301Ty.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB TOMOJIOTOB OeH307a. B3auMHoe BIMsSHUE aTOMOB Ha IIpUMEpe
TOMOJIOTOB apEHOB.

IIpuMeHeHne U mostydeHne apeHoB. [[pupoHbie HICTOYHUKHA apOMATUUYECKUX YTIJIEBOI0POIOB.
ApoMaTtuzainus anKkaHOB M IUKIOATKaHOB. ATKUIUpOBaHUE OEH307Ia.



JdeMoHcTpanuu

[lapocTepkHeBbIe M 0OBEMHBIE MOICTH MOJIEKYI O€H30J1a M €0 TOMOJIOTOB..

O3nakomiieHHE ¢ (PU3MUECKUMH CBOMCTBAMU apOMAaTHYECKUX YIIIEBOJAOPOJIOB C UCIIOIB30BAaHHEM
pactBoputenst «CoIbBEHTY.

1.6. [IpupogHbie HICTOYHUKU YTIIEBOIOPOIOB

Hedrs. Haxoxaenue B mpupoje, coctas U (puznueckue cBoiictBa HeTr. TOMITMBHO-9HEPT€TUIECKOE
3Hayenue Hedrtu. [IpoMeinuiennas nepepaborka HepTr. Pexrudukanus nedtr, ocHOBHbIE (hpakunuu
ee pas3ziesieHus1, UX UCIoJIb30BaHue. Bropuunas nepepaborka HedrenpoaykroB. PexTudukanms
Ma3yTa Ipu yMEHbIIEHHOM JaBieHuu. Kpekunr nedrenponyktos. Pa3nuunbie BUbl KPEKUHTa,
pa6ots! B. I'.IllyxoBa. 3omepu3anms ankaHoB. AJTKWIMPOBAHNE HETIPEACIBHBIX YTIEBOIOPOIOB.
Pudopmunr vedrenpoaykros. KauectBo aBToMOOHIBEHOTO TOTUIMBA. OKTAaHOBOE YHCIIO.
IIpupoaubiii 1 nonmyTHbIN HedTsIHOM ra3pl. CpaBHEHUE COCTaBa MPUPOTHOTO U MOIYTHOTO

ra3oB, UX IPAaKTHUYECKOE UCII0JIb30BAHUE.

Kamennblii yroyib. OCHOBHbIE HalpaBIeHHs HCIOIb30BaHUS kKaMeHHoro yriist. KokcoBaHue
KaMEHHOTO YIJis, BaKHEHIIINE TPOAYKThI 3TOT0 Mpoliecca: KOKC, KAMEHHOYTOJIbHAsl CMOJIa,
HajZicMoJbHas Bojia. CoelMHEeHNs, BbIJENsieMble U3 KAMEHHOYT0JIbHON cMOJIbL. [TpoTyKThI,
MOJTy4aeMbl€ U3 HAJCMOJIBHON BOJIbI. DKOJIOTHYECKUE aCMEKThI JOOBIYH, TepepaboTKH U
HCIO0JIb30BAHUS TOPIOYHUX UCKOTIAEMBbIX.

JdeMoHcTpanuu

Komnekuust «IIpupoaHbie HCTOYHUKH YTIIEBOIOPOIOBY.

OO6pazoBanue He(PTIHON MJICHKH HA IOBEPXHOCTU BOJIBI.

JlaGopaTopHble ONBITHI

Onpenenenre HATUYUS HENPEIEIbHBIX YIIIEBOJOPOIOB B OEH3UHE U KEPOCHHE.

PactBopuMOCTh pa3auvHbIX HEPTEIPOIYKTOB (OCH3MHA, KEPOCHHA, TU3EITHHOTO TOTIINBA,

Ba3enHa, napaduHa) Ipyr B apyre.

1.7. I'mapokcHIIbHBIE COCTUHEHUS

Cmpoenue u knaccugpukayusa cnupmos. Knaccugpuxayus cnupmos no muny y2nee000pooHo20
paaukana, Yucay TuAPOKCUIIBHBIX TPYII U TUILy aTOMa yriiepo/a, CBI3aHHOIO C THAPOKCUIBHOU
TPYIION. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE TMIPOKCUIIBHON Tpyniibl. BiusiHue crpoeHust
CIUPTOB Ha UX (PU3NYECKUE CBOMCTBA. MexMoIIeKysipHasi BOJOPOIHAs CBA3b. [ oMoornueckuit psi
MpeiebHBIX OJJHOATOMHBIX CIUPTOB. M30Mepust 1 HOMEHKIAaTypa aJIkaHOJIOB, UX 001mas Gopmyra.
XHMHYeCKHEe CBOIiCTBA aJIKaHO0JI0B. PeakiinoHHast ciocoOHOCTh MPeAeIbHBIX 0JHOATOMHBIX
cnupToB. Peakuuu, noATBepKIarole KUCIOTHBIE CBOMCTBA CIUPTOB. Peakiuu 3amenieHus
TUAPOKCHIIBHOM rpynmbl. MexXMoeKysipHas JerupaTaius CliupToB, YCIOBUS 00pa30oBaHUs
npocThiX 3pupoB. CioxHbIe 3PUPHI HEOPTAaHUYECKUX U OPraHUYECKUX KUCIIOT, PEaKuu
stepuukanuu. OKUCIEHUE U OKUCIUTENLHOE JETUIPUPOBAHHE CITUPTOB.

Cnoco0sbl1 mostyyeHusi CIUPTOB. [ 'Mapoau3 ranoreHakaHoB. [ 'upaTaius alkeHOB, YCIOBUS €€
npoBeieHus. BoccraHoBieHne KapOOHMIBHBIX COSTUHEHUH.

OT1aesbHBIE NPECTABUTENH AJIKAHOJI0B. METaHOJI, €ro NPOMBIIUIEHHOE MOJIyY€HUE U IPUMEHEHHUE
B IIPOMBIILIIEHHOCTH. bronoruyeckoe aeiictBue Metanomna. Crenuduueckue crnocoObl MOTydeHus
3TUJIOBOTrO cnupTa. PU3NOJIOTNYECKOE NEHCTBUE ITAHOIIA.

MHoroaromMuble ciupThl. M30Mepus 1 HOMEHKIIATypa PEACTaBUTENEHN IBYX- U TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XUMHUECKUX CBOMCTB MHOI'OATOMHBIX CITIUPTOB, UX KAYECTBEHHOE
oOHapyxeHue. OTleNbHbIe TPEICTABUTENN: STUIICHTJIUKOJIb, IIULEPHH, CIIOCOObI UX MOTy4EHus,
IIPaKTUYECKOE TPUMEHEHNE.

®eHoJ1. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHUe (eHona. BzanmMHoe BIHsHUE apoMaTHUECKOTO
KOJIbLIa ¥ THIPOKCUIIBHOM IpyIbl. XUMUUECKUE CBOMCTBA (peHoa KaK PyHKIMS €ro XMMHYECKOTO
cTpoeHusi. bpomupoBanue geHosa (kauecTBeHHas peakiiysi), HATpOBaHUE (MMMKPUHOBAs KUCIIOTA, €€
cBoiicTBa u npuMeHenue). [Ipumenenue denomna.llomydenne ¢peHona B MpOMBIIIIIEHHOCTH.
JdeMoHcTpanuu

Mojienu MOJIeKyIl CHUPTOB U (DEHOJIOB.

PacTBOpHMOCTB B BOJIE aJIKaHOJIOB, ATUJICHIVIMKOJIA, IIIMLIEPUHA, (eHoa.

IIpakTHYeckHne 3aHATHA



N3yuenue pacTBOPUMOCTH CIIUPTOB B BOJIE.

OxucieHye ClupToB Pa3IMuHOTO CTPOEHUS XPOMOBOM CMECHIO.

[Tonyuenue ausTHIIOBOTO ddupa. [lomydeHne riaumepara MeIu.

1.8. Anbaeruapl U KETOHbI

T'omMosiornyeckne psijibl aab1eru10B U KeTOHOB. [loHATHE 0 KAPOOHUITHHBIX COSTUHCHUSIX.
DIEKTPOHHOE CTPOCHUE KapOOHWIBHOM rpynmbl. I30Mepus 1 HOMEHKIATypa aJibJIeTHI0B U KETOHOB.
duznyeckue CBOMCTBa KapOOHUIIBHBIX COEIMHEHUH.

XHUMHYEeCKHE CBOICTBA aJIbIeTHI0B U KeTOHOB. PeakiimoHHas criocoOHOCTh KapOOHUITBHBIX
coeIMHEHUH. Peakuinyu OKUCIIeHUs aabIeTru10B, KaUeCTBEHHBIC PEAKIINU Ha aJIbJICTUIHYIO TPYIIITY.
Peaknuu monmmkoHaeHcauu: oopazoBanue GPeHoI0(GOpPMaTbICTUTHBIX CMOJ.

IIpuMeHeHne U MoTydeHHe KAPOOHUIbHBIX coequHeHnH. [IpuMenenne anpaeru0B 1 KETOHOB B
OBITY ¥ TIPOMBIIJIEHHOCTH. AJIbJIETUIBI U KETOHBI B IpHpoe (3¢upHbIe Macia, GEepOMOHBI).
[Tony4yenune kKapOOHMIIBHBIX COCTMHEHUI OKUCIIEHUEM CITUPTOB, TUAPATAINEH aJTKUHOB, OKUCIEHUEM
yII1eBO10p010B. OTAETbHBIE TPEICTABUTENN aTbJACTUIOB U KETOHOB, CIICIIM(PUIECKUE CITOCOOBI UX
ITOJTy4EeHUS U CBOMCTBA.

JdeMoHcTpanuu

[ITapocTepkHEBBIE 1 0OBEMHBIE MOACIIA MOJIEKYJ abJICTUIOB U KETOHOB.

[Tony4yeHue yKCyCHOTO ayb/IeTH/a, OKHCICHHE TaHOJIa XPOMOBON CMECHIO.

KadecTtBenHbIe peakiyy Ha alibICTHAHYIO TPYIIITY.

JlaGopaTopHbie ONBITHI

OxkuciieHHne 3TaHoa B 3TAHAIb PACKAJIEHHON MEHOU IMPOBOJIOKOH.

IIpakTuyeckue 3aHATHS

N3yuenne BOCCTaHOBUTEIBLHBIX CBOMCTB aJIbJICTHU/IOB: PEAKITUS «CePEOPSTHOTO 3epKajiay,
BoccTaHoBeHue Tuapokcuaa meau (1I).

1.9. KapO6oHOBBIE KHCIIOTHI U UX MPOU3BO/IHBIE

TI'omosiornyecknii psia mpeaeJbHbIX OITHOOCHOBHBIX KAPOOHOBBIX KUCJIOT. [ToHsTHE O
KapOOHOBBIX KUCJIOTaX U UX KiacCupUKanus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIILHOM rpynmbl. ['oMoorndyeckuil ps mpeAeabHbIX OTHOOCHOBHBIX KApOOHOBBIX KUCIOT, UX
HOMEHKJIaTypa u uzomepus. MexxMoneKyasipHble BOJIOPOAHbIE CBSA3U KAPOOKCHIIBHBIX TPYIII, UX
BIIUsIHUE Ha (pU3UUECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMUYecKHe CBOMCTBA KAPOOHOBBIX KMCJIOT. Peakiiuu, MIUTFOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA U
UX CpPaBHEHHUE CO CBOICTBAMM HeOpraHM4ecKux Kuciaot. ObpazoBaHue QyHKIMOHATBHBIX
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT. Peakuinu sTepudukanuu.

Crnioco0bl mostydeHusi KapoOHOBBIX KUCJIO0T. OT/eIbHbIE PEACTABUTENU U UX 3HaYeHne. O0mue
CHOCOObI OJTYYECHHSI: OKUCIIEHUE aJIKaHOB, AJIKCHOB, IIEPBUYHBIX CIIUPTOB, allbAETUI0B. BaxkHeliue
MIPEJICTAaBUTENN KapOOHOBBIX KUCIIOT, MX OUOJIOTHYECKasi POJib, CeU(PHUUECKUe CIOCOObI OTyYEeHHUS,
CBOICTBA U IPUMEHEHNE MYPAaBbUHOM, YKCYCHOM,TAJIbMUTUHOBOM M CTEAPUHOBOW; aKpUIIOBOM U
METaKpHJIOBOH; OJICMHOBOM, JIMHOJICBOH M JIMHOJICHOBOM; I11aBEJICBOM; OCH30MHON KHCIIOT.

Caoxublie 3¢upsbl. CTpoeHHe U HOMEHKIIATYpa CI0KHBIX A3(UPOB, MEXKKIACCOBAs U30MEPHUS C
KapOOHOBBIMH KHcIOTaMU. CrIOCOOBI MOTydeHUs CIOXKHBIX 3(upoB. OOpaTUMOCTh PEAKIINH
sTepuduKanuu U HakTophl, BIUAIONINE HA cMellleHHe paBHOBecHs. O0pa30BaHHE CIIOKHBIX
nomudupoB. [ommytunentepedranar. JlaBcan kak mpeIcTaBUTENb CHHTETUYECKHX BOJIOKOH.
XUMUYECKUE CBOMCTBA U MPUMEHEHHUE CIIOKHBIX A(PUPOB.

Kupwbl. XKupsl kak cioxabie 23¢ups! raurepruHa. KapOoHOBbIE KUCIOTHI, BXOSIINE B COCTAB KUPOB.
3aBUCUMOCTb KOHCUCTEHIIMH KHUPOB OT UX COCTaBa. XUMHUYECKUE CBOMCTBA )KUPOB: TUAPOIIH3,
OMBUICHHE, TUIpUpoBaHue. buonorudeckas poib ;KMPOB, UX HCIOIH30BAHHE B OBITY U
MIPOMBILIJIEHHOCTH.

Coun kap0oHOBBIX KHCJI0T. Mbina. CiocoObl MOTydeHus COJIeH: B3aNMOJICHCTBHE KapOOHOBBIX
KHCJIOT C METallIaMH, OCHOBHBIMHM OKCH/IaMH, OCHOBAHUSIMH, COJISIMH; IIEIOYHON TUJIPOIIU3 CIOKHBIX
3¢upoB. XUMUYECKHE CBOMCTBA COJeH KapOOHOBBIX KUCIOT: THAPOIIN3, PEAKIIUU HOHHOTO OOMEHa.
Mpuia, cyliHOCTh MOoLIEro eicTBUsl. OTHOLIEHHE MbLIA K KECTKOM Bojie. CHHTETHUECKHE MOIOIINE
cpenctBa — CMC (meTepreHTsl), UX MPEUMYILECTBA U HEOCTATKH.

JdeMoHcTpanuu



3HaKOMCTBO ¢ (U3NYCCKUMU CBOWCTBAMHU BOKHEHITNX KAPOOHOBBIX KUCIIOT.

OTHolIeHNE pa3Iu4HbIX KAPOOHOBBIX KUCIIOT K BOJIE.

CpaBuenne pH BOJHBIX paCTBOPOB YKCYCHOM U COJITHOW KHUCJIOT OJITMHAKOBOM MOJISIPHOCTH.
[Toyuenue NpUATHO MAXHYIIETO CIOXKHOTO Pupa.

OTHoOLIEHNE CIMBOYHOTO, I10ACOIHEYHOT0, MAIlIMHHOTO Macell ¥ MaprapruHa K OpOMHOMI BOJE U
pacTBopy IepMaHraHaTa Kajus.

JlabopaTopHbIe ONBITHI

B3aumonelicTBue pacTBOpa yKCYCHOM KUCIIOTBI ¢ MAarHUEM, OKCHJIOM LIMHKA, TUAPOKCUIIOM XKelle3a
(IIT), pacTtBOopoM KapOoHaTa Kajlus U cTeapaTa Kajusl.

O3nakomiieHHE ¢ 00pa3aMu CI0KHBIX 3(UPOB.

OTHOLIEHUE CIIOKHBIX AIPUPOB K BOJAE U OPraHUUECKUM BELIECTBAM.

BriBeneHue JKUpHOTo NsATHA C MOMOUIBIO CI0XKHOTO ApUpa.

PactBopuMOCTB KHUPOB B BOJIC U OPTaHUYECKUX PACTBOPUTEIISAX.

CpaBHEHHE MOIOIINX CBOUCTB X03sicTBEHHOTO MblJIa U CMC B KecTKOH BoJIE.

IIpakTHYeckne 3aHATHS

PactBopuMOCTh pa3nudHbIX KapOOHOBBIX KUCIIOT B BOJIE. B3anmoielicTBre ykCycHOM

KHUCIIOTHI ¢ MeTauiaMu. [lonydyenrne n30aMunoBoro a3upa yKCyCHON KUCIOTHI.

CpaBHEHHE CTENIEHN HEHACHIIIIEHHOCTH TBEPAOTO U KHUIKOT0 KUpoB. OMBUICHHE KHPA.

[Tonyuenue Mblia U U3y4€HHE €r0 CBOICTB: MEHOOOPAa30BaHUs, peakuii HOHHOTO 0OMeHa,
TUAPOJIN3a, BBIACICHUS CBOOOHBIX JKUPHBIX KHCIIOT.

1.10. YrneBomsl

IMousitue 06 yraesogax. Knaccudukarus yrineBonoB. MoHO-, - U TOJTMCaxapuabl, MPEACTaBUTEIH
KaXKJIOM IpyMIbl yriieBo0B. bronorudeckas posib yriieBoJ0B, UX 3HAUEHUE B KU3HU YEJIOBEKa U
oOmiecTBa.

Monocaxapuabl. CTpoeHH€e U ONITHYecKas H30Mepus MoHocaxapuaoB. Mx kiaccudukanus no 4uciy
aTOMOB YIJIepOJa U MpUpoJie KapOoHMIbHOU Tpyniibl. opmynsl Oumiepa u Xeyopca s
M300pakeHUsT MOJIEKYJ I MOHOcaxapua0B. OTHeCeHHe MOHOcaxapuoB k D- u L-psaay. ['moko3a,
CTpOEHHE €€ MOJIEKYJIbI U (pU3nYeCcKre CBOWCTBA. XMMHUUECKHE CBOMCTBA IIIOKO3bI: pEaKIIUU MO
aBJACTUIHOM TpyIIe («CepeOpsHOTOo 3epKaiay, OKUCICHUE a30THOM KUCIOTON, THIPUPOBAHUE).
Peakuuu riroko3sl KaK MHOTOATOMHOTO CIIUPTA: B3aUMOJICHCTBHE ITFOKO3bI ¢ TuapokcuioMm meau (1I)
IIpY KOMHATHOM TeMIlepaTtype U HarpeBaHuu. Pa3znuuneie TUIBI OposkeHUst (CIUPTOBOE,
MOJIOYHOKHCI0€). [1rok03a B mpupoie. buonorudeckas poJib U NpuMeHEHUE IrIr0K03bl. OPyKTO3a Kak
u3oMep roKo3bl. CpaBHEHHE CTPOSHHSI MOJIEKYJIbl U XUMUYECKUX CBOMCTB TIIFOKO3bI U PPYKTO3BI.
®pykTo3a B mpUpojie U ee broaoruueckas poiib. [lentossl. Pubosa u nezokcupudo3a kak
MIPeJICTaBUTENHN adbAoneHTo3. CTpOeHHEe MOJIEKYIL.

HMucaxapuapl. Ctpoenue nucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA caxapo3bl.
TexHonornueckrne 0OCHOBBI MTPOU3BOJICTBA caxapo3bl. JIakTo3a U MallbT03a KaKk U30Mephl CaXxapo3bl.
IMommncaxapuanl. O61Iee cTpoeHue nonucaxapuoB. CTpoeHre MOJIeKyIbl Kpaxmana. Puznyeckue
CBOMCTBa Kpaxmalia, ero HaXoJeHHe B MPUPoe U Onosorudeckas poiib. [ mukoren. Xumudeckue
cBoiicTBa kpaxmaina. CTpoeHue 3JIeMEHTapHOTO 3BEHA IIEJITI0I03bl. BinsiHIe CTpoeHus TOJIUMEpHOI
1enu Ha pU3nYecKre U XMMUYECKHE CBOMCTBA IeJUTIONIO3bL. ['HaApon3 1emiono3sl, 00pa3oBaHue
CIIOXHBIX ()UPOB C HEOPraHMUYECKUMHU U OPraHUYeCKUMU KuciaoTamMu. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IlleJIKe, BUCKo3e. HaxoxaeHue B mpupoae u OMoJorudeckas poib HeTI0I035I.
CpaBHEHME CBOICTB Kpaxmalla U LEJUTFOJIO03bL.

JdeMoHcTpanuu

OO0pasibl YrieBoJ0B U U3JIENHIA U3 HUX.

O3zHakomIieHHe ¢ (PU3UYECKUMU CBOMCTBAMH Kpaxmalia U IeJUTFOI036I.

Halyxanwue 1euiono3bl 1 KpaxMaia B BOJIE.

Komnnekuust BOJTOKOH.

JlabopaTopHbIe ONBITHI

O3zHakomIieHHE ¢ (PU3HMYECKUMU CBOMCTBaMHU TJTFOKO3HI (alTeYHAs YITAKOBKA, TAOJIETKH).
3HAKOMCTBO € 00pa3IamMu MMOIUCAXAPUIOB.



OOHapyxeHue Kpaxmania ¢ TOMOIIBI0 KaYeCTBEHHOW PEeaKINK B MeJie, Xyie0e, HorypTe, MaprapuHe,
MaKapOHHBIX U3JCNIUSIX, Kpyrax.

I[IpakTHYeckne 3aHATHS

Peakmust «cepeOpsiHOTO 3epKajay TIOK03bl. B3anMoaeiicTBre rimroko3sl ¢ Tuapokcugom meau (I1) npu
Pa3IMYHBIX TEMIIepaTypax.

[elicTBue iio1a Ha KpaxMall.

1.11. AMHHBI, aMUHOKHUCIIOTEI, OCIKHU

Kunacenpuxanus u usomepusi amuuoB. [lousitue 06 amunax. [lepBuuHbie, BTOPUYHbBIEC U TPETUUHBIE
amunbl. Kinaccudukaiyss aMrHOB IO TUITY YIJIEBOJAOPOJIHOIO pajrKajia U YUCIy aMUHOTPYIIN B
MoJekyie. ['omomoruueckue psibl MpeaeibHbIX AMU(PaTHIECKUX U apOMATUUYECKIX aMUHOB,
M30MEepHUsi U HOMEHKJIATypa.

XuMH4YecKue CBOMCTBA AMMHOB. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS, MX CPAaBHEHHE C aMMHAKOM
U IPYTUMHU HEOPraHWYECKUMH OCHOBaHUSMH. CpaBHEHNE XUMUYECKUX CBOMCTB an(aTuueckux u
apoMmaTtrdeckux aMruHOB. OOpazoBaHUe aMHI0B. AHUIIMHOBBIE KpacuTeu. [IoHITHE O CHHTETHYECKUX
BoJIoOKHaX. [lommaMupl U moMaMuHbIe CHHTETUYECKHUE BOJIOKHA.

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

AMUHOKMCJIOTHI. [ToHsATHE 00 aMMHOKHUCIIOTAX, X KiIaccuuKaius u crpoerne. Onrudeckas
HU30MEpHUA O-aMUHOKHCIOT. HoMeHKkaTypa aMMHOKHUCIOT. JIBOMCTBEHHOCTh KUCIOTHO-OCHOBHBIX
CBOMCTB aMHMHOKHUCJIOT U €€ pUUYUHbI. bunosisipusie noHbl. Peakiiuu konaeHcanuu. [lentuaHas cBs3b.
CuHTeTHYECKHE BOJIOKHA: KarpoH, sHaHT. Kiaccudukarus BomokoH. [lomyuyeHnne aMMHOKHUCIIOT, UX
MIPUMEHEHHE U Onosiornueckasi QyHKITHS.

Beaxu. benku kak npupoaHbie moauMepsl. [lepBudHas, BTopudHas, TPETUYHAS H YSTBEPTHUHAS
CTPYKTYpHI 0enkoB. PuOpUIUIApHBIE U TI00YISpHbIE OETKH. XUMHUYECKHE CBOMCTBA OEIKOB: TOpEHHE,
JeHATypalus, THAPOJIN3, KaueCTBCHHBIC (I[BETHBIE) peakiny. buonorndeckne GyHKIUNU OEITKOB, UX
3HaueHue. benku kak koMnoHeHT numy. [Ipobiema 6eIKOBOTO TONOAAHUS U IIyTH €€ PEIICHHUS.
JdemoHcTpauuu

PacTBopenue u ocaxaeHne 6eIKoB.

JlaGopaTopHble ONBITHI

N3roTtoBnenue mapocTep>KHEBbIX U 00bEMHBIX MOJIETeH N30MEPHBIX AMHHOB.

PactBopenue 6enkoB B BOJIE U UX KOATYJISIIMSL.

Ob6HnapyxeHnue 0eiKa B KypuHOM SIHIE U MOJIOKE.

IIpakTHyeckue 3aHATHS

Henarypanus 6enka. L[BeTHbIe peakiuu 6€IKOB.

1.12. A3oTcoaeprKaline reTepoOuUKINYECKUE COCAMHEHHUS.

HyxnenHoBbIe KHCTOTBI

HyxkJienHoBbIe KNCJIOTHI. HykienHOBBIE KMCIIOTHI KaK MPUPOIHbIE noaumepsl. HykneoTuasl, ux
ctpoenue, npumepsl. ATO u AJ[D, ux B3auMornpeBpanieHue 1 pojib 3TOr0 Npouecca B Mpupo/e.
[Tonstue JIHK u PHK. Crpoenue JIHK, ee nepsuunas u BTopuunas ctpykrypa. Pabotsr @. Kpuka u
J1. Yorcona. KommiemeHTapHOCTh a30THCTHIX ocHOBaHui. Perumkarus JIHK. OcobennocTr
ctpoenust PHK. Tunst PHK u ux 6uonoruueckue pynkiuu. [lonstue o TpouyHOM Koje (KOJOHE).
buocunTe3 6enka B xUBOM kieTke. [ 'eHHas nmxenepus U OuorexHosorus. TpaHcrenHusie Gopmbl
pacTeHui U KUBOTHBIX.

JdeMoHcTpanum.

Mogens monekyinsl JIHK, nemoHCcTpamus npuHIKMIIA KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHMM.
OO0pa3ibl TPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUN U KUBOTHBIX.

JlekapcTBa U mpemnapaTsl, H3TOTOBJICHHBIE METO/IaMU T€HHON HH)KEHEPUH U OMOTEXHOJIOTHH.

1.13. buonoruuecku akTUBHBIE COEANHEHUS

®epmenThl. [ToHsTHE O hepMeHTaX KaK O OMOJOTHYECKHUX KaTaln3aTopax OeIKOBOM MPHUPOIBL.
Oco0eHHOCTH CTPOSHUS M CBOMCTB B CPABHEHUH C HEOPTaHUYECKUMU KaTaIU3aTOPaMH.
Knaccuduxkarus pepmerToB. OCOOEHHOCTH CTPOSHHS M CBOHCTB (DEPMEHTOB: CEJIEKTUBHOCTD U

3¢ hEeKTUBHOCTh. 3aBUCUMOCTH aKTUBHOCTU (DEPMEHTOB OT TemrepaTypsl u pH cpenpl. 3HaueHue
(hepMEeHTOB B OMOJIOTUH U IPUMEHEHHE B TIPOMBIIIUICHHOCTH.



Butamunsl. [Tonstue o Butamunax. Ux knaccudukanus u o6o3nauenue. Hopma notpednenus
BUTaMUHOB. BosiopacTBoprMsble (Ha npuMepe BuTaMuHoB C, rpynnsl B u P) u xxupopactsopumsle (Ha
npumepe ButaMuHOB A, D u E). ABUTaMHHO3bI, TUIIEPBUTAMUHO3bI U THIIOBUTAMUHO3BI, UX
npo(UITaKTHKA.

T'opmonsl. IToHsTHE 0 TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BELIECTBAX, BHIMOIHIIONINX
SHJIOKPUHHYIO PETYJISIHIO )KU3HEACATEIbHOCTH OpraHiu3mMoB. Kiraccudukanust TopMOHOB: CTEPOUIBI,
MIPOU3BOIHBIC AaMHUHOKHUCIIOT, TIOJHIICTITHIHBIEC ¥ OEJIKOBbIE TOPMOHBI. OTIENbHBIEC TPEICTABUTEIN:
ACTPAAMOJ, TECTOCTEPOH, HHCYJIMH, aJpEHAIMH.

JlekapcrBa. [loHsTHE 0 JIeKapcTBaxX Kak XUMUOTEpaNleBTUYECKUX MpenapaTtax. Kparkue
HCTOPUYECKHUE CBEIEHUS O BOSHUKHOBEHUHU U PA3BUTUM XUMHUOTEpanuu. ['pynmsl 1eKapcTB:
cynbpaMupl (CTpenTonrI), aHTUOMOTHKY (MEHULMIIINH), aHTUITHUPETHKH (aCTIUPHH), aHAJIBI €TUKU
(ananprun). MexaHu3M JeMCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOEHUE MOJIEKYI,
MIPOTHO3UPOBAHNUE CBOMCTB HA OCHOBE aHAIN3a XMMHUYECKOTO CTPOCHUS. AHTHOMOTHUKH, X
KJIacCU(UKaIUs IO CTPOEHUIO, TUILY U CIIEKTPY JieHcTBUA. be3onacHble crnocoObl MPUMEHEHNUS,
JIeKapCTBEHHbIE (POPMBI.

JdeMoHcTpanuu

CpaBnenune ckopoctu pazioxenuss H202 o nefictBueM GpepMeHTa KaTaias3sl

OO6pa31ibl BUTAMUHHBIX [TPEnapaToB.

Nnnroctpamuu dhoTorpaduii ®KUBOTHBIX C Pa3IMIHBIMU (HOPMAMU aBUTAMHHO30B.

[Tnaxat ¢ u300pakeHueM CTPYKTYPHBIX (POPMYIT 3CTpainoiia, TECTOCTEPOHA, aJpeHaINHA.
JlaGopaTopHble ONBITHI

OO6HapyxeHue aciupruHa B TOTOBOH JIeKapCTBEHHOM (opme.

IIpakTuyeckue 3aHATHS

Ob6napyxeHue BUTaMuHa A B 1ojicomHedHoM Macie. OO0HapyxeHue Butamuaa C B s105109-

HOM coke. Onpenenenne BuTaMuHa D B ppIObeM JKHpe UM KYPUHOM KEJITKE.

JlelicTBMe aMUII03bI CIIFOHBI HA KpaxMmall. JleficTBue kataia3bl Ha IEPOKCU BOJOPOIA.

AHanu3 J1eKapCTBEHHBIX MPENApaToOB, IPOU3BOJIHBIX CATMIUIOBON KUCIOTHI.

2. O0mas 1 HeopraHuvyeckass XUMUS

2.1. XuMuss — Hayka 0 BEIIECTBaX

Cocras BemecTBa. XuMudeckue 37eMeHTbl. COCOOBI CYIIECTBOBAHHSI XUMUYECKHX 3JIEMEHTOB:
aTOMBI, ITPOCTHIE U CIIOXKHBIE BElllecTBa. BelecTa MoCTOSIHHOrO ¥ MEPEMEHHOIO COCTaBa. 3aKOH
MIOCTOSIHCTBA COCTaBa BellecTB. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO cTpoeHusl. CriocoObl
O0TOOpaXEHUSI MOJIEKYJ: MOJIEKYJIIPHBIEC U CTPYKTYPHBIE (POPMYIIbI; IIAPOCTEPKHEBBIE U MACILITAOHbBIE
npoctpancTBeHHble (Ctioapra—bpuriebda)moaenu MoeKys.

HN3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJI. ATOMHAasi eAMHUIA MacChl. OTHO CUTEIIbHBIE
aTOMHAas U MOJIEKyJsipHas Macchl. KonnuecTBo BelllecTBa U €IMHULIBI €r0 U3MEPEHHUS: MOJIb, MMOJIb,
KMoJib. Yuceno ABoranpo. MossipHas macca.

ArperaTHble COCTOSIHUS BelecTBa. TBepaoe (KpUCTAIUTHUECKOE U aMOP(HOE), KUAKOE U
ra3oo0pa3Hoe arperaTHble COCTOSIHUS BEIIeCTBa. 3aKOH ABOTAJIPO U €ro CIeACTBUS. MOJSPHBIHA
00BeM BelIecTB B ra3000pa3HoM cocTosiHUH. OObeTMHEHHBIN Ta30BbIN 3aKOH U ypaBHEHHE
MenneneeBa—Kianeiipona.

Cwmecn BemecTB. Pa3nnuns Mexy cMECAMHU M XUMUYECKMMHU COeMHEHUsAMH. MaccoBasii 00beMHas
JI0JI KOMIIOHEHTOB CMECH.

JdeMoHcTpanuu

OnbIThI, HIUTFOCTPUPYIOIINE 3aKOH COXPAaHEHHS MACCHI BEILIECTB.

HaGop Moneneit aToMOB ¥ MOJIEKYJI.

HekoTopsie BelecTBa KOJIM4ECTBOM B | MOJIB.

Mojens MOJIsIpHOTO 00BeMa r'a30B.

IIpakTHYeckHne 3aHATHA

N3roTtoBnenne Moenel MOJEKYJ HEKOTOPBIX OPTraHUYECKUX U HEOPraHUYECKUX BEIIECTB.

OuncTka BemecTs pUIBTPOBAHNEM U AUCTHILISAIMEH.

2.2. CtpoeHue aToma

ATOM — cJ10kHast yacTHA. [loka3aTesbCcTBa CI0KHOCTH CTPOEHUSI aTOMa: KaTOJHbIE



Y PEHTT€HOBCKHE JTyuH, PoTOd(D(PEKT, painoaKTUBHOCTD, deKTposn3. [InanerapHas Mosens atoma 3.
Peszepdopna. Ctpoenue aroma o H. bopy. CoBpemeHHbIE TIPEICTABICHUS O CTPOCHUU aTOMA.
KopryckysisipHO-BOIHOBOM yalln3M 4acTUL] MUKPOMUDA.

Cocras aToMHoOro siapa. HykjoHsl: IpOTOHBI U HEUTPOHBI. M130TONBI M HYKIUABL. Y CTOWYMBOCTh
sanep.

DJIeKTPOHHAs 000J104Ka aTOMOB. [ToHsATHE 00 AMEKTPOHHON OPOUTAIIN U IIEKTPOHHOM OOJIaKe.
KBanToBbI€ uncia: riaBHoe, opouTanbHoe (I0O0YHOE), MATHUTHOE U CIMHOBOE. Pacnpenenenue
AJIEKTPOHOB I10 YHEPTETUYECKUM YPOBHSIM, [TOJAYPOBHSIM U OpOUTAIIIM B COOTBETCTBUU C NPUHIIUIIOM
HaMMEHbIIeH sHeprum, npuHuunoM [laymu u npasuom ['yHIa. DnekTpoHHBIE KOHPHUTYpALIUU aTOMOB
XUMHMUYECKUX JIEMEHTOB. BajleHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB. DJIEKTPOHHAS
KJIacc(PUKaIKsI XUMUYECKIX 3JIEMEHTOB: s-, P-, -, f-31eMeHThI.

JdeMoHcTpanuu

doTtorddexr.

Monenu opOuTanei pazanuHol GOopMBI.

2.3. Ilepnoanueckuii 3akoH u [lepuoauueckas cucrema

xumudeckux aneMmeHToB J. . Meneneera

OTKpbITHE IEPHOANYECKOT0 3aK0HA. [[peanoceliky: HakoIUIeHe (PaKTOJIOTMUECKOT0 MaTepuania,
pabotsl mpemmectBeHHUKOB (M. B. Jlebepeitnepa, A. O. lllankyprya, Ix. A. Heronenaca, JI. 1O.
Meiiepa), cbe3n xumukoB B Kapicpyn, nuunoctasie kauectBa J[. . Menneneesa. Otkpeitue /. U.
MenneneeBbim [lepronueckoro 3aKoHa.

Ilepuoauyveckuii 3akoH u crpoenue aroma. M3oronsl. CoBpeMEHHOE MOHSATHE XUMHYECKOTO
aneMeHTa. 3akoHoMepHOCTh ['. Mo3nu. CoBpemenHas ¢popmynupoBka [lepronndyeckoro 3akoHa.
[Tepuonnueckas cucteMa u ctpoeHrue atoma. OU3nuecKkuii CMBICI MOPAIKOBOTO HOMEPA JJIEMEHTOB,
HOMEPOB I'pymIibl U nepuoja. Ilepuoanueckoe n3MeHeHNE CBOMCTB 3JIEMEHTOB: pajinyca aToMa;
SHEPTrUM MOHU3ALUH; JIEKTPOOTPULIATEIbHOCTH. [ [pUUMHbBI M3MEHEHUs METaUINYECKUX U
HEMETAINTHYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOAAX, B TOM YUCIe OOJIBIINX U
cBepxOonpmux. 3HaueHue [lepuoaunueckoro 3akona u [leproaudeckoit CUCTEMbI XUMUYECKUX
anemeHnToB JI. 1. MenpaeneeBa [j1sl pa3BUTHS HAyKW M IOHUMAHHS XUMUYECKOW KapTUHBI MUPA.
JdemoHcTpauuu

Pa3znuunsie Bapuantsl Tabnuibl [lepuonnyeckoil cucteMbl XuMuueckux 3aemeHTos /1. U.
Meunneneesa.

OO6pa31bl IPOCTHIX BELIECTB OKCHIOB U TUAPOKCUAOB 31emenToB 11 nepuona.

JlaGopaTopHbIii ONIBIT

CpaBHeHME CBOMCTB IPOCTHIX BEILIECTB, OKCUJIOB U TUIPOKCUIOB 3iieMeHTOoB I mepuona.

2.4. CtpoeHue BellecTBa

IHonsiTHe 0 XMMHMYECKO cBSI3U. TUIBI XUMUYECKUX CBSI3€W: KOBAJIEHTHAs, MOHHAsI, METAJNINYECKas U
BOJIOPOJHASI.

KoBasienTHasi xuMnyeckas cBsi3b. /[Ba Mexannszma oOpa3oBaHus 9TOil CBsI3U: OOMEHHBIN U
JOHOPHO-aKUENTOPHbIA. OCHOBHBIE MAPaMETPhI 3TOTO TUIIA CBSI3U: JUIMHA, IPOYHOCTh, YTOJ CBS3H WU
BAJICHTHBIN yroJyl. OCHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBIILIEHHOCTb, MOJISIPU3YEMOCTD U
MPOYHOCTh. DNEKTPOOTPUIATENLHOCTD U KJIACCHU(PHUKAIUS KOBAJICHTHBIX CBSA3EH 10 3TOMY MPU3HAKY:
MOJIIpHAsl ¥ HETIOJISIPHAsl KOBaJICHTHBIE CBA3H. [10sIpHOCTE CBS3U M MOJSPHOCTH MOJIeKyIbl. Ciocod
MePEeKPBIBAHUS AIIEKTPOHHBIX OpOuTaNel U KiaccuuKaiys KOBAJICHTHBIX CBS3EH MO ATOMY
MIPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJIGHTHBIX CBsI3€H U KiIacCU(UKALIUS UX 110 ITOMY MPU3HAKY:
OJIMHApHBIE, ABOWHbIE, TPOMHBIE, TOTYTOPHBIE. TUIBI KPUCTAIIINYECKUX PEUIETOK Y BEIIECTB C 3TUM
TUIIOM CBSI3U: @TOMHBIE U MOJIEKYJIIpHBIE. PU3HYECKNE CBOMCTBA BEILIECTB C 3TUMHU
KPUCTAJUTMYECKUMU PEIIETKAMHU.

HNonnas xumuyeckasi cBsi3b. Kpalinuii ciyyail KOBaJI€HTHOM NMOJISIPHOM cBsI3u. MexaHu3M
o0Opa3oBaHus HIOHHOH cBA3H. VIOHHBIE KPHCTAIIIMUECKHE PEILIETKH U CBOMCTBA BEIIECTB C TAKUMHU
KpHUCTaJUIaMH.

MeTtanauveckas XuMuueckasi ¢Bsizb. OcoOblil TUTT XUMHUYECKOH CBSI3H, CYIIECTBYIONINI B MeTalljIax
U crulaBax. Ee oTin4Ms U CXOJCTBO ¢ KOBAJIEHTHON M NOHHOM CBA3sIMHU. CBOICTBA METAUINYECKOU
CBs3U. MeTallmM4ecKkue KpUCTAININYECKUE PELIETKH U CBOMCTBA BEIIECTB ¢ TAKUMHU KPUCTAJUIAMH.



Bonopoanasi xumuyeckasi cBsi3b. MexaHu3m o0pa3zoBaHus Takoi cBs3u. Ee kinaccupukarus:
MEXMOJIEKYJISIpHasl U BHYTPUMOJIEKYJISIPHAsI BOJOPOIHBIE CBSI3U. MOJIEKYISIPHbIE KPUCTAILIIMYECKHE
PELIETKH JUIsl 3TOTO TUIA CBA3H. PU3NYECKUE CBOWCTBA BELIECTB C BOJOPOIHOM CBS3BIO.
buonoruyeckas posib BOIOPOAHBIX CBSI3€M B OpraHu3aluy CTPYKTyp OnononuMepos. Enunas npupona
XMUMMUECKUX CBSI3EW: HaJIMUKE PA3JIMYHBIX TUIIOB CBSA3EH B OJJHOM BEIIECTBE, IEPEXO]] OJHOIO THUIIA
CBSA3U B IPYTOU U T. II.

KommexkcoodpasoBanme. [loHATHE O KOMIUIEKCHBIX COeAMHEHUAX. KOOpIMHAIIMOHHOE YHCIIO
KOMILIeKcooOpa3oBaress. BHyTpeHHss n BHEIIHss cepa KOMIIEKCOB. HoMeHKIIaTypa KOMIUIEKCHBIX
coenuHeHun. X 3HaueHue.

JdeMoHcTpanuu

Monenu MOJeKy pa3IuyHON apXUTEKTYPBHI.

Mojienu 13 BO3IYIIHBIX IIAPOB MPOCTPAHCTBEHHOT'O PACHIOIOKEHHUS Sp-, SP2-, SP3-

TUOpPUAHBIX OpOUTANIEH.

Monenu KpUCTaNIMYECKUX PEIIETOK PA3IMYHOIO THIIA.

Monenun monekyn JJHK u Genka.

2.5. Ilomumepsl

Heoprannueckue nmoaumepsl. I[lonmMepbl — IpocThIe BENIECTBA C AaTOMHOW KPUCTAIIIMYECKON
PELIETKOMN: alNIOTPOIHbIE BUOM3MEHEHUs yriiepo/a (anmas, rpadut, kapOuH, (yiepes,
B3aMMOCBSI3b THOPUIN3ALIUY OpOUTANIel Yy aTOMOB yTJIepo/ia ¢ IPOCTPAHCTBEHHBIM CTPOCHHUEM
AIJIOTPOTHBIX MOAU(UKAIIHIT); CEeH U TeJTyp LenoYeuHoro crpoenus.[lonumMepsl — ciaoxKHbIe
BEIECTBA C aTOMHON KPUCTAJIMUECKON PEHIETKOM: KBapll, KpeMHe3eM (JIMOKCUIHBIE COSTMHEHHS
KpeMHUs), KOpYH] (OKCHJI allFOMMHHSA) U aJTFOMOCHIIMKATHI (TI0JI€BBIE HIMAThI, CIAIOAA, KAOIHH).
Mumnepansl 1 TopHble opoisl. Cepa miactuueckas. MuHepalibHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHN4eCKUX MPUPOIHBIX NOJUMEPOB B (POPMUPOBAHUH OJTHON U3 I€0JOTHYECKUX 000JI0UeK
3emi — auTochepsl.

Opranunyeckne nomumepbl. CriocoObl X MOJIyYEHHS: peaKUH MOJUMEPU3ALUHN U PeaKLIuu
noJimkoHaeHcauu. CTpyKTypbl OJMMEPOB: JTUHEWHBIE, PA3BETBICHHBIE U IPOCTPAHCTBEHHBIE.
CTpykTypHpOBaHHE NOJIMMEPOB: ByJIKaHU3alMs KaydyyKoB, TyOJIeHHe OEIKOB, OTBEPKICHUE
MOJINKOHICHCALMOHHBIX osnMepoB. Kitaccudukanys noaMMepoB MO pa3InyHbIM IPU3HAKAM.
JdemoHcTpauuu

Konnekuu macrtmace, Kay4ykoB, BOJIOKOH, MUHEPAJIOB M FTOPHBIX IIOPO/L.

MuHepanbHOE BOJIOKHO — acOecT — M U3Jeusl U3 HETo.

Mogemu monekyn 6enkos, JIHK, PHK.

JlaGopaTopHble ONBITHI

O3HakomiieHHE ¢ 00pa3LamMu IIacTMace, BOJIOKOH, KaydyKOB, MUHEPAJIOB M TOPHBIX

HOPOJI.

IIpoBepka miuacTMace Ha 3JIEKTPUYECKYIO IPOBOAUMOCTb, TOPIOYECTh, OTHOLIEHUE K PACTBOpaM
KUCJIOT, LIeJI0Ueil U OKUCIUTENEH.

CpaBHeHUE CBONCTB TEPMOPEAKTUBHBIX U TEPMOILUIACTHYHBIX IJIACTMACC.

[TosmyyeHne HUTEN U3 KAalIPOHOBOW WJIM JIABCAHOBOM CMOJIBL.

OOHapysxeHue XJIopa B HOJIMBUHUIXJIOPUIE.

2.6. JlucniepcHbIE CUCTEMBI

ITonsiTne o nucnepcHbIx cucremax. Knaccudukanus AucnepcHbIX CUCTEM B 3aBUCUMOCTH

OT arperaTHOro0 COCTOSHHSI JUCTIEPCUOHHOM cpelibl U AUCTIEPCHON (ha3bl, a TAKXKE 10 pa3Mepy Ux
yactull. ['pydoaucrepcHble CUCTEMBI: SMYIbCUU U CYCIIEH3UU. TOHKOMCIIEPCHBIE CUCTEMBI:
KOJUJIOUJIHBIE (30JIU M T'eJIN) U UCTUHHBIE (MOJIEKYJISIPHbIE, MOJIEKYIISIpPHO-MOHHbBIE U HOHHBIE). DddekT
Tunpansa. Koarynsanus B KOJUIOMAHBIX pacTBopax. CHHEPE3HC B refsX.

3HayeHMe JUCIEPCHBIX CHCTEM B KHBOW M HEKUBOM NPHUPOJe U MPAKTHYECKOH KU3HU
YeJIOBeKa. OMYJIbCUU U CYCIIEH3UU B CTPOUTEIBCTBE, MUILEBON M MEIUIIMHCKON MPOMBIIIIJIEHHOCTH,
KOCMeTHUKe. bruosiornueckue, MEIUIMHCKNE U TEXHOJOTNYECKHE 30J11. 3HAUEHHE I'eliel B OpraHu3aliy
KUBOH MaTtepuu. buonornueckue, NUIIEBbIE, MEIUIIMHCKUE, KOCMETHUYECKUE ren. CHHEpE3nc Kak
(baxTop, onpeAeNsIonnil CPOK FOTHOCTH NMPOIYKIIMU Ha OCHOBE reieil. CBepThIBaHUE KPOBH KaK
OMOJIOTUYECKU CHHEPE3HC, €r0 3HAUYCHHE.



JdeMoHcTpanuu

Bupl tucnepcHbIX CUCTEM U UX XapaKTEepPHbIE IPU3HAKU.

[TpoxoskeHue JTyda cBeTa 4epe3 KOJUIOMIHBIC U UICTUHHBIE pacTBOPHI (3¢ ekt Tunmans).
JlabopaTopHbIe ONBITHI.

[Tonyuenue 3MyabCUM PACTUTEIBHOTO Maca.

[Tomyuenue 3015 kpaxmana. [Toayaenue 305 cepsl u3 THOCYIb(ATa HATPHSL.

2.7. XuMu4eckue peakuuu
Knaccugukanus XuMHUECKIX PEaKnii B OpraHMuecKoi U Heopranndeckoi xumuu. [lonstue o
XUMUYECKOH peakiuu. Peakuuu, naymue 6e3 n3MEeHeHHs KaYeCTBEHHOTO COCTaBa BEIECTB:
JJIOTpONM3aIMs U n3oMepu3anus. Peakiuu, naymnye ¢ 13MEHEHHEM COCTaBa BEILECTB: M0 YUCIY U
XapakTepy pearupyrnmx 1 00pa3yroImuxcs BEMecTB (pa3aoKeHHs, COSANHEHHS, 3aMeIIeHus,
0o0MeHa); M0 U3MEHEHUIO CTENEeHEN OKUCIEHUSI 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE U
HEOKHUCIIUTEIHbHO-BOCCTAHOBUTENbHBIE PEAKIINN); IO TEIIOBOMY 3P EKTY (3K30- U
SH/I0TEPMHUECKHE); TI0 (haze (rOMO- U TeTeporeHHbIE); 10 HaIpaBiIeHuIo (00paTuMble U
HeoOpaTHMBbIE); 110 UCTIOIb30BAaHUIO KaTalu3aTopa (KaTaJuTHUYEeCKUE U HEKaTAIUTUYECKUE); 110
MeXaHU3MYy (paauKaibHble, MOJIEKYJISIpHbIE U HOHHBIE). TernoBoil 3pPeKT XUMUIECKUX PEaKIIHA.
Tepmoxumuueckue ypaBHeHHUs. CKOPOCTh XUMUYECKHUX peakiuid. [IoHsTHE 0 CKOpOCTH peakiuil.
CKOpOCTh TOMO- ¥ TETEPOTEHHOM peakUny. DHEPrus akTuBauuu. @akTopsl, BIUSIONIAE HA CKOPOCTh
xuMmuueckoi peakuuu. [Ipuponaa pearupyromux Bemiects. Temmneparypa (3akon Bant—I odda).
KonuenTtpauus. Katanuzatopsl u kaTanus: TOMO- U T€T€pPOT€HHbIHN, UX MeXaHU3Mbl. DEepPMEHTBHI, UX
CpaBHEHHE C HEOPraHWYECKUMU KaTanu3aTopamu. 3aBUCUMOCTb CKOPOCTH peakluii OT MOBEPXHOCTH
CONPUKOCHOBEHHUSI pEarupyrolnX BEIIeCTB.

OO6paTUMOCTh XMMHUYECKUX peakuuil. Xumudeckoe papHoBecue. [IoHATHE O XMMHUYECKOM paBHOBECHH.
@dakTopsbl, BAUAIOIINE HA CMELEHHE PABHOBECHS: KOHIIEHTPALUs, JaBJIeHUE, TeMIepaTypa(IpHHIIHIT
Jle laTtemnne).

JdemoHcTpauuu

Mopenu Oyrana u n300yTaHa.

ITonmyuenune kucnopoaa U3 Nepokcua BOJOPOIA U BOJBI; IErUApaTalys dTaHOJIa.

Peakium, naymue ¢ o6pa3oBaHueM 0cajika, ra3a u BOJbl; CBOWCTBA METAJIJIOB, OKUCIICHUE aJIbJIETHIa B
KHCJIOTY U CIIUPTA B alIbACTU]L.

Peakuuu ropenus; peakiiuy SHA0TEPMHUUYECKUE HA IPUMEPE PEAKLUHU PA3JIOKEHUs dTaHoJIa U
9K30TEpMHUYECKUE HA IPUMEpPE peakuuil obeclBeurBaHue OPOMHOM BOJbI U pacTBOPA IIEpMaHraHaTa
KaJIUsl STHIICHOM.

Paznoxenue nepokcua KMCIopoa ¢ HOMOIbI0 okcua Mapraia (IV), karanassl cbIporo msica u
ceIporo kaprodens. BzaumoaelicTBue LMHKA pa3IMuHON NOBEPXHOCTH (MOPOLIKA, MBUIN, IPAaHYI) C
KHCJIOTOM.

Monenb «KHIAIETrO CIOs».

3aBUCUMOCTb CTEIICHH IEKTPOIUTUYECKOM TUCCOLMAIUN YKCYCHONW KU CIIOThI OT pa30aBieHuUs.
JlaGopaTopHble ONBITHI
[TomydyeHue Kuciopoaa pa3iokKeHUEeM IEPOKCH A BOJIOPOJa U (MJIM) IepMaHraHaTa Kajusl.

Peakiuu, naymue ¢ o6pa3oBaHueM 0cCajika, ra3a Wi BOJbI Ul OPraHUYECKUX U HEOPraHUYECKUX
KHCIIOT.

2.8. PacTBOpHBI

ITonsTe o pactBopax. PU3NKO-XMMHYECKas IPUPOJA PACTBOPEHMS U PacTBOPOB. B3zaumonencreue
pacTBOpUTEIIS U paCTBOPEHHOTO BellecTBa. PactBopumocts BemiecTB. CriocoObl BhIpayKEeHHS
KOHIICHTpAllMU pacTBOPOB: MaccoBast JI0JIsl paCTBOPEHHOTO BellecTBa (MPOLIEHTHAS), MOJISIPHASL.

Teopus 3neKTPOIUTHYECKON AucconManui. MexaHu3M JUCCOLMAUU BEIIECTB C PA3INYHbIMU
THUIAMU XUMUYECKUX CBs3ed. BKiag pycCKUX yUEHBIX B Pa3BUTHE MPEACTaBICHUI 00
EKTPOJIUTUYECKON aucconnanuu. OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKON
miccoranuu. CTeneHb MMEeKTPOIUTUIECKOM Tucconuanuu 1 (Gpakropsl ee 3aBUCUMOCTU. CUJIbHBIE U
CpeaHue IEKTPoauThl. Jucconuanus Boasl. Bonopoanslii nokasatens. Cpena BOAHBIX PACTBOPOB
ANIEKTPOIUTOB. Peakiinu oOMeHa B BOJHBIX PACTBOpaX 3IEKTPOIUTOB. ['HApOIN3 Kak 0OMEHHBIN
nporecc. HeoOpaTumpblil ruipoan3 opraHuyeckux 1 HEOPraHNYeCKUX COeTMHEHUH U ero 3HaUeHHUE B



MPAKTUYECKON JIeATETbHOCTH uenoBeka. OOpaTuMelil rusiponus cosneit. [lpaktuyeckoe npuMeHeHne
ruaposm3a. ['naponu3 opraHnyeckux BeuecTB (OeIKOB, KUPOB, YIIIEBOJOB, OJUHYKIECOTHI0B, ATD)
U ero OMOJIOrMYecKoe U MpakTudeckoe 3HaueHne. OMbUICHHE XUPOB. Peakius stepudukanuu.
JdeMoHcTpanuu

CpaBHEHHE JIEKTPOIIPOBOTHOCTH PACTBOPOB AIEKTPOJIUTOB.

CwMmeleHre paBHOBECHS JUCCOLUALINU CITAOBIX KUCTIOT.

NHnukatopsl 1 U3MEHEHHE WX OKPACKH B pa3HbIX Cpelax.

JlabopaTopHbIii ONBLIT

XapakTep AUCCOIHAIIUU PA3THMYHBIX THIPOKCHIOB.

IIpakTHYeckoe 3aHATHE

[IpuroroBieHne pacTBOPOB Pa3IMYHBIX BUJIOB KOHIIEHTPAIUH.

2.9. OkucaumenvHo-60ccmanosumesbHovle peaKyuu.

DJIeKTPOXMMHYECKHE MPOLECCHI

OKHCIUTENTFHO-BOCCTAHOBUTENbHBIC peakiiuu. CTerneHb OKuciIeHus. BocctaHoBuTem

u okucnutenu. OKUCIEHUE U BOCCTAaHOBJICHHE. BakHel e OKMCIUTENN U BOCCTAHOBUTEIH.
BoccranoBuTenbHbIE CBOMCTBA METANIIIOB — MPOCTHIX BelecTB. OKUCIUTENBHBIE U
BOCCTAaHOBUTEIIbHBIE CBOMCTBA HEMETAJJIOB — MPOCTHIX BEIIECTB. METO/IbI COCTaBJICHHS YPABHEHUI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil. MeTon anekTpoHHOro OanaHca. BiusHue cpensl Ha
MPOTEKaHUE OKUCIUTETHFHO-BOCCTAHOBHUTEIILHBIX MPOIECCOB. XUMUUYECKUE UCTOUYHUKU TOKA.
DNEeKTPOAHBIC TOTEHITHATBL. PST CTaHIAPTHRIX SJIEKTPOAHBIX TOTEHITHAIOB (AIEKTPOXUMUYECKUM PSITT
HaIpsDKEHUNH METa/UIoB). ["albBaHUYECKUE DIIEMEHTHI U IPUHITUITBI BX paboThl. ['anpBaHnYeCKHE
AJIEMEHTBI, MPUMEHSIEMbIC B )KU3HH: CBUHIIOBAsI aKKYMYJIATOpHAsE OaTapesi, HUKEb-KaIMHUEBbIC
Oarapeu, TOTUTUBHBIC DJIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOJHBIX PACTBOPOB JEKTPOJUTOB. [Iporieccrl, mporucxoasuiyue Ha KaToae 1
aHojie. [IpakTnyeckoe mprUMEHEHHE IIEKTPOJIN3A.

JdemoHcTpauuu

BoccranoBiienne auxpomMara Kajivsi IMHKOM.

Boccranosnenne okcuna meau (I1) yriiem u Bogopoiom.

BoccraHoBiienne auxpomMara Kajaus 3THJIOBBIM CIIMPTOM.

OKucauTenbHbIE CBOMCTBA Q30THON KHUCIIOTHI.

OKucauTenbHbIE CBOMCTBA IUXPOMATA KaJIHSI.

["asibBaHWYECKHE PIIEMEHTHI U OaTapeKy.

Dnektponu3 pactBopa xinopuaa meau (II).

JlaGopaTopHble ONBITHI

B3anmopeiicTBre METaJIOB ¢ HEMETAJNIaMH, a TAaK)KE C paCTBOpPaMH COJIEH U pacCTBOPAMH KUCIIOT.
2.10. Knaccugurayusn eewyecme. Ilpocmote eewecmea

Knaccudukanus Heopranmveckux BemiecTB. IIpocTeie v croskHbIe BemecTBa. OKCHIBI, UX
knaccudukanus. ['mapokcuapl (OCHOBaHHMS, KUCIOPOACOASP)KAIINE KUCIOThI, aM(pOTEpHbIE
ruapokcubl). Kuciaotel, ux knaccudukaius. OcHoBaHus, X Kiaaccudukarus. Conu cpeaHue,
KHUCJIbI€, OCHOOBHBIE M KOMILIEKCHbIE. MeTaiubl. [lookeHre MeTanioB B MEpUOIMYECKON CUCTEME U
0COOEHHOCTH CTPOCHHUs uX aToMOB. [IpocThie BelecTBa — MeETalIbl: CTPOSHHUE KPUCTAJLIOB U
MeTaJTnyeckasi Xumudeckast cBsi3b. O01mue puznyeckiue cBOMCTBa METAIIOB M UX
BOCCTaHOBUTEJILHBIE CBOMCTBA: B3aUMOJICHCTBUE C HEMETAIaMU (KHCIOPOIOM, rajloreHaMHu, CEpoi,
a30TOM, BOJIOPOJOM), BOJIOM, KUCIIOTaMHU, PAaCTBOPAMU COJIEH, OpraHNYeCKUMU BEIIeCTBAMU
(ciupTamu, ranoreHankaHaMu, GeHOJIOM, KUCIOTaMu), mienoyaMu. OKCUIBI U TUIPOKCUIBI METAIIIOB.
3aBUCUMOCTb CBOMCTB 3TUX COCIMHEHUHN OT CTENEHEW OKUCIEHUSI METaUIOB. 3HAaYE€HUE METAJVIOB B
MPUPO/JIE U )KU3HU OPraHN3MOB.

Koppo3sus meramnos. [lonsitue koppo3un. Xumudeckass KOppo3us. IJIEKTPOXUMUUYECKAS] KOPPO3HSL.
Crioco0sI 3amuThl METAIOB OT Koppo3un. OO0IIHe crocoObl MOMTy4eHUs] METaJUIOB. MeTalljibl B
npupojie. Metainyprusi U €e BUJbl: TUPO-, TUJIPO- U IIEKTPOMETAIUTYPrHUsl. DIEKTPOIU3 PacIIaBOB U
PacTBOPOB COETMHEHUN METAJIJIOB U €T0 MPAKTUUYECKOE 3HAYCHUE.

Hemerannsr. [lonoxxenne HemeTamios B [leproanueckoit cucreme, 0COOCHHOCTH CTPOSHHS UX
aTOMOB. DJIEKTPOOTPUIATENBHOCTb. biiaropogaeie ra3sl. DJI€KTPOHHOE CTPOCHUE ATOMOB



071aropoIHBIX Ta30B U 0COOEHHOCTH MX XMMHUYECKUX U (PU3MUECKUX CBOICTB. HemeTanisl — mpocTsie
BelecTBa. MIX aTOMHOE U MOJIEKYJIIPHOE CTPOEHUE UX. AJIIIOTponHsl. XUMHUYECKUE CBOMCTBA
HeMeTaJI0B. OKUCIUTENbHbBIE CBOWCTBA: B3aMMOJIEUCTBUE C METaJJIaMH, BOJIOPOJIOM, MEHEE
3JIEKTPOOTPULIATEIbHBIMY HEMETAJIJIAMU, HEKOTOPBIMH CJIO’KHBIMU BelllecTBaMU. BoccTaHOBUTENbHBIE
CBOCTBA HEMETAJUIOB B PEAKIUAX C PTOPOM, KHCIOPOAOM, CIOKHBIMH BEIIECTBAMHU —
OKUCTUTENSIMU (a30THOM U CEPHOM KUCIOTaMHU U JIp.).

JdeMoHcTpanuu

Komnekuust MetanioB ¢ pa3HbIMU (PU3NUECKMMU CBONCTBAMU.

B3aumoneiicTBue utusi, HaTpuUsl, MarHus 1 ’Kejie3a ¢ KUCIOPO0M; HIEIOYHBIX METAJJIOB C BOJIOH,
cupraMu, GEeHOJIOM; IMHKA C PACTBOPAMH COJITHOW M CEPHOM KUCIIOT; HATPHSI C CEPOI; ATFOMHHHUS C
HOJI0M; JKeJle3a C paCTBOPOM MEHOTO KyIOpOCa; AIFOMUHHUS C paCTBOPOM €IKOT0 HATpa.

Koppo3zus MeTannoB B 3aBUCUMOCTH OT YCJIOBUH.

DNEeKTPOIN3 pacCTBOPOB COJIEH.

OxpairBaHue MJIaMeHH KaTHOHAMU LET0YHBIX U IIeT0YHO3EMENbHBIX METAJLJIOB.

JlabopaTopHble ONbITHI

O3HakoMJIEHHE C KOJUIEKIIUEN Py.

B3anmopeiicTBrue METAIIIIOB ¢ PaCTBOPAMHM KUCJIOT U COJIEH.

CaoiicTBa yriisi: acOpOIIMOHHBIEC, BOCCTAHOBUTEIBHBIE.

2.11. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX M OPraHUYECKHUX COeMHEeHU I

Bonopoansie coenqunenus HeMetamwioB. Grusndeckue cBoiicTBa. OTHOIIEHUE K BOJE: KACIOTHO-
ocHoBHBIE cBolicTBa. Okcuasl. HeconeoOpasyrorue u coneodpasyromue okcuapl. KucmoTHbie
OKCH/IBI, UX CBOMCTBA. OCHOOBHBIE OKCHJIBI, KX CBOMCTBA. AM(OTEPHBIE OKCHIBI, UX CBOMCTBA.
3aBUCUMOCTb CBOMCTB OKCHJIOB METAJUIOB OT CTENEHU OKUCIeHHs. KUCIOTh opraHuyeckue u
Heopranuueckue. Kinaccuduxaius opraHuuecKux U HeopraHnyeckux kuciot. O01ue cBoiicTBa
KHCJIOT: B3aUMOJICUCTBUE OPraHUYECKUX U HEOPraHMYECKUX KUCIIOT C METaUIaMHi, OCHOBHBIMU U
aM(}OTEepHBIMH OKCHIAMH M TUIPOKCHIAMH, COJISIMU, 00pa3oBaHue CI0XHBIX 3PupoB. OcOOEHHOCTH
CBOMCTB KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT. OCHOBAHUS OPraHUYECKUE U
Heopranuueckue. Knaccudukanus opraHiuecKux U HEOPraHMYeCKux 0CHOBaHUM. XUMUYECKUE
CBOMCTBA IIEJI0YEH U HEPACTBOPUMBIX OCHOBaHMM. CBOMCTBA OECKUCIOPOAHBIX OCHOBAHH: aMMHaKa
1 aMUHOB. AM(pOTepHbIE OpraHM4YecKue U HeopraHudeckue coequHeHuss. AMGOTEpHOCTh OKCUIOB U
TUAPOKCHUJIOB MEPEXOIHBIX METAJUIOB: B3aMMOJICHCTBUE C KUCIOTaMU U LIEJI0YaMHU.

Comu. Knaccudukarus 1 XuMu4ecKue CBOMCTBa cosieil. OCOOEHHOCTH CBOMCTB COJIEH OpPraHMYeCKHX
Y HEOPraHWYECKUX KUCIIOT. |'eHeThuecKast CBsA3b MEX/y KllacCaMU OPraHWYECKUX U HEOPraHUYECKUX
coenuHeHUN. [IoHATHE O TEHETUYECKOU CBSI3U U TEHETUYECKUX PAJax B HEOPraHUYECKOU U
OpraHuyecKkoi XxuMuu. ['eHeTrueckue psiapl MeTasuia (Ha mpuMepe Kajablus 1 JKene3a), HemeTaia
(cepsl 1 KpeMHUS1), IEPEXOTHOTO dIeMeHTa (LMHKA). | 'eHeThueckue psiibl ¥ TeHETHYeCKas CBS3b B
OpraHM4ecKoi XuMuH. EMHCTBO Mupa BEIIECTB.

JdeMoHcTpanun

Komnekuuu KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCUIOB, IEMOHCTPAIIUS UX CBOMCTB.
B3aumoeiicTBue KOHIIEHTPUPOBAHHBIX a30THOM U CEPHON KHCIIOT, a TaK)Ke pa30aBIIEHHON a30THOM
KHCJIOTBI C MEJIBIO.

B3aumopelicTBre pacTBopa ruJipoKcHjia HaTpUs ¢ KUCIOTHBIMU OKcugaMu (okcuzioM docdopa (V)),
amM(bOTEepHBIMH THAPOKCUAAMHU (TUIPOKCUIOM IIMHKA).

OcymiecTBiieHNnE NEPEXOIOB:

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

JlabopaTopHbIe ONBITHI

[Tony4yeHue u CBOMCTBA YIIEKUCIOTO Tra3a.

CBoiicTBa CONSTHOM, cepHOil (pa30aBIeHHON) U YKCYCHON KUCIIOT.

[Tony4yeHue KeCTKON BOABI U U3YYCHHUE €€ CBOMCTB.

YcrpaHeHue BpeMEHHOM U ITOCTOSIHHOW KECTKOCTH.

2.12. Xumusd B )Ku3HA 00111eCTBA

XuMusi ¥ TPOU3BOACTBO. XUMHUECKAsi TPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOJIOTUU. ChIpbe IS
XUMHUYECKON MPOMBIIUIEHHOCTU. BoJia B XMMUYECKO# MPOMBIIIIEHHOCTH. DHEPTHS Il XUMUYECKOTO



IIpon3BoJicTBa. HayuHble NpUHLIMIIBI XMMUUYECKOTO IIPOM3BOCTBA. 3aIIUTa OKPYKAIOIIEH Cpellbl U
OXpaHa TpyZAa IPU XUMUYECKOM IIPOU3BOACcTBE. OCHOBHBIE CTaIMN XUMUYECKOTO POU3BOJICTBA.
CpaBHeHME POU3BOICTBA AMMHUAKa U ME€TaHoIa. XUMUS B CEITbCKOM X035UCTBE. XUMH3aLUS
CEJIbCKOTO XO35ICTBA U €€ HalpaBJICHHs. PacTeHus 1 1o4YBa, MOYBEHHBIN HOTJIOMIAIOIIUN KOMILIEKC.
VY nobpenus u ux Kinaccupuranus. XMMHUECKUE CPECTBA 3aUIUTHI pacTeHuil. OTpunaTeabHble
MOCIIEICTBUS IPUMEHEHUS IECTUIMIOB U 00pb0a ¢ HUMH. XUMHU3aLUs )KHBOTHOBOJICTBA. XUMHSI U
9KO0JIOTrHsl. XUMHUYECKOE 3arpsi3HEHUE OKpy»Katollel cpeapl. OxpaHa rugpocepsl OT XUMUUYECKOTO
3arpsi3HeHus. OXpaHa MOYBbI OT XMMHUYECKOTO 3arps3HeHus. Oxpana atMochepsl OT XUMHYECKOTO
3arpsisHeHus. OxpaHa Qiopsl U GayHbl OT XUMHUYECKOTO 3arpsi3HEHUs. BUOTEXHOIOTHS U TeHHAs
UHXEHepus. XUMUS U NOBCEAHEBHAsI )KU3Hb YesloBeKa. JlomalHsis anteka. Morolue 1 yucTsime
cpenctBa. Cpencta 00pbrObI ¢ OBITOBEIMU HACEKOMBIMU. CpecTBA TUYHON TUTUEHBI U KOCMETHKH.
XuMus U nua. MapkupoBKU yIAaKOBOK MUIIEBBIX U TUTHEHUYECKUX MTPOIYKTOB M YMEHHE UX UYNUTATh.
DKOJIOTHS )KUIUIA. XUMUS U T€HETHKA YeIoBeKa.

JdeMoHcTpanuu

Monenu npou3BoICTBa CEPHOM KUCIOTHI U aMMHaKa.

Konnekuus ynobpenuit u necTULUIOB.

OO0pas31ibl cpeacTB OBITOBOM XMMUU U JIEKAPCTBEHHBIX MTPENapaToB.

IIpakTuyeckue 3aHATHS

O3HakoMJIEHHE C KOJUIEKIHEH yA0OpeHUH U IECTUITUIOB.

O3HakoMJieHHEe ¢ 00pa3liaMu CpeJCTB OBITOBON XUMUU U JIEKAPCTBEHHBIX MTPENapaToB.
[IpumepHbie TeMbl pedepaToB (I0KIa10B), HHANBUIYATbHBIX IPOEKTOB

* buoTexHonOrMs U reHHas nHXeHepus — TexHoJornn XXI Beka.

* HanoTexHosorus kak NpuopuTeTHOE HANpaBlieHNE pa3BUTHUS HayKu U Npou3BojacTBa B PO.

» CoBpeMeHHbIE METO/Ibl 00e33apakMBaHMSI BOJIBI.

* AJUTOTPOTIMS METAJIIOB.

* Xuznb u nesrenvHoCcTh [.M.Menneneena.

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

* Cunre3 114-ro anemenTa — TpuyMd pOCCUMCKUX (PU3UKOB-AICPIIUKOB.

* 3oTomnsl BO0poaa.

* Mcnosib30BaHuE paIMOAKTUBHBIX U30TOTIOB B TEXHUYECKUX LEISIX.

* PEHTreHOBCKOE U3Iy4EHUE U €ro UCIOIb30BAHUE B TEXHUKE U MEJIULIUHE.

* [[11a3ma — yeTBEepTOE COCTOSTHUE BEIIECTBA.

* AMopdHbIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

» OxpaHa OKpYXarolen cpeibl OT XUMHYECKOTO 3arpsi3HeHusl. KomuecTBeHHbIE XapaKTepUCTUKI
3arps3HEHUs OKPYKarOUEH Cpeibl.

* [Ipumenenue TBEpIOroO U razoo0pazHoro okcuaa yriaepoaa (IV).

* 3aIMTa 030HOBOTO 3KPaHa OT XMMHYECKOT'O 3arps3HEHHUS.

* ['pyOoaucniepcHbie CUCTEMBI, MX KJIACCH(PHUKAIUS U UCIOIH30BaHUE B MPOPECCUOHATBHON
NEeSTENbHOCTH.

* Kocmernueckue renu.

* [IpumeHeHue cycrieH3uil U IMyJIbCUN B CTPOUTENBCTBE.

* MuHepaibl ¥ TOpHbIE IOPOIbl KaK OCHOBA JTUTOChEPHI.

* PactBOps!I BOKpyr Hac. TUmbl pacTBOPOB.

* Bosia kak peareHT u cpea Uil XMMHYECKOT0 IIpo1iecca.

* ’Kusns u nestensHocTs C.AppeHnyca.

* Bkiay 0TeUECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU DIIEKTPOJIUTHUECKON TUCCOLMALINH.

* YcTpaHeHne KEeCTKOCTH BOIbI Ha TPOMBIIITIEHHBIX TPEIIPUITHSIX.

* CepHas KHCIIOTa — «XJIeO XMMUYECKON MPOMBIIIIIECHHOCTI.

* Vcnonp30BaHne MUHEPATBHBIX KUCIOT Ha MPEANPUATHIX PAa3IMUHOTO PO DHIIS.

* OKCH/IBI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAIIBI.

* Hcropus rumca.

* [IoBapeHHas coylb KaKk XUMHUYECKOE CHIPHE.

* MHOTOJMKHI KapOOHAT KalbLKs: B IPUPOJE, B IPOMBILIUIEHHOCTH, B OBITY.



* Peakiiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanpbHoe MOAEINPOBAHNE XUMUYECKUX IIPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB JIEKTPOIIUTOB.

* DJIEKTPOJIN3 PACIVIaBOB AJIEKTPOJIUTOB.

* [IpakTryeckoe MpuMEHEHUE IEKTPOIIN3a: pahMHUPOBAHKE, TATbBAHOIIIIACTHKA,
raJbBaHOCTETHS.

* lcropus nony4eHus ¥ IpOrU3BOACTBA AIIFOMUHUS.

* DJIEKTPOJINTUYECKOE MOJTy4YEeHUE U paUHUPOBAHUE MEJIH.

* Xuznb u gesrenbHOCTh [ J[9BM.

* PoJsib MeTAIIIOB B UCTOPUY YEJIOBEYECKOM HMBHIIM3aLMK. McTopus oTedecTBeHHOM
yepHO# MeTayuryprui. COBpeMEHHOE METaJLITypruiecKoe IpOU3BOJICTBO.

* lcTopus 0T€4eCTBEHHOM IBETHOW METAILTYpTHH. POJIb METAIIJIOB M CIUIABOB B HAYYHO-
TEXHUYECKOM ITpOrpecce.

* Koppo3sust MeTamioB 1 criocoObl 3allIUTEl OT KOPPO3HUH.

* HepTHBIE MK OJ1arOpOIHBIE Ta3bl.

* Poxxiaromuye com — rajioreHsl.

* McTopus mBEACKON CITHYKH.

* lcTopus BO3HUKHOBEHHUS M PA3BUTHS OPraHUYECKOM XUMHUH.

* )Kuznp u nestensHocTh A.M.BbyTieposa.

* Butaimsm u ero kpax.

* PoJib OTE€4ECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPTaHUYECKON XUMHH.
* CoOBpEMEHHBIE NPEJCTABICHUSA O TEOPUU XUMUYECKOTO CTPOEHHS.

* DKOJIOTUYECKHE ACIIEKThI UCIIOJIb30BAHMS YTIIEBOJOPOJHOTO CBIPBSL.

* DKOHOMHUYECKHUE ACTIEKTHI MEXIYHAPOIHOTO COTPYAHUYECTBA 110 UCIIOJIb30BAHUIO
YTIEBOAOPOJHOIO CHIPBSI.

* VcTopus OTKPBITHS B pa3pabOTKX Ta30BbIX U HEPTIHBIX MECTOPOXKICHUH B PD.

* XuMHUS YriaeBoJOPOJHOTO ChIpbs U MOs Oyaymiast npodeccus.

* YIIIeBOJOPOTHOE TOIUINBO, €TO BUJIBI U HA3HAYCHHUE.

* CHHTETHYECKHE KaydyKH: HCTOPHUS,, MHOTOOOpa3ue U NepCreKTUBBI.

* PesuHOTEXHMUYECKOE IPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IPOrpecce.
» CBapOYHOE IPOU3BOJCTBO U POJIb XUMHUH YTIEBOAOPOIOB B HEM.

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

TEMATHYECKOE IINTAHUPOBAHUE
[Ipu peanuszauuu conep:kanus o01eoOpa3oBaTesIbHON ydeOHOM qUCHUIUINHBI «XUMUS» Ha 0aze
OCHOBHOT0 00111ero 00pa3zoBaHus ¢ MOJIy4YECHUEM CpPeJHEro oouiero oopa3oBanusi yueOHas Harpyska
oOyuarouxcs coctaBisier - 219 yacos, u3 Hux 1 kypc -141 yac, 2 kypc — 78 4yacoB. AyautopHas
Harpyska o0y4aroImmxcsi, BKJIto4ast 1JabopaTopHbIE OIBITHI U MPaKTHUECKUe 3aHsTus1, — 219 yacos;

TemaTuyeckunii mJiIaH

Bupa yueO6Ho# padoThl KoanuyecTBO 4acos
AynutopHbie 3ansaTus. Coaep:xanue 00y4eHust IIpogeccun CIIO
Pa3znen 1. OcHOBHBIE MOHATHUSI OPTAHUYECKON XUMHH U TEOPHUS CTPOCHHUS 10

OpPraHMYECKUX COCAMHEHUN

Paznen 2. YraneBo1opoabl ¥ UX MPUPOTHBIE UCTOUYHUKH 46

Pazgen 3. Kucnopoacoep:xaiiye opraHu4ecKre BeIecTBa 56

Paznen 4. AzoTcoaepxaririe OpraHM4ecKiue COeAMHEHUS 12

Pazgen 5. buonornuecku akTUBHBIC BEILISCTBA 15




Paznen 6. O0mast 1 HeOpraHUYECKask XUMHUS

Tema 6.1. OcHOBHBIE OHATUS ¥ 3aKOHBI XUMUU 12

Tema 6.2. CtpoeHue BemiecTBa 12

Tema 6.3. Bona. PacTBopbl. DneKTpoiuTHYECKAs TUCCOIIAALINS 12

Tema 6.4. Kinaccudukarys HeOpraHMIeCKUX COSAMHEHUI 1 X CBOWCTBA 12

Tema 6.5. Xumuueckue peakuuu 14

Tema 6.6. MeTaJibl 1 HEMETAILTBI 8

2.7. Xumus B npodeccun 4

Hroro 213+6 (pe3epBHOE
BpeMsi)

BreayauropHasi caMocTosTeIbHas padoTa

[ToaroToBka BBICTYIUIEHUH 10 3aIaHHBIM TEMaM,

JOKJIAJIOB, pedepaToB, 3¢cce, MHAUBHYaTHHOTO

MPOEKTA C UCTIOIB30BAHUEM HH(POPMAIIHOHHBIX

TEXHOJIOTUH U Jp.

[TpomexyTodHas aTTecTanus B popMe KOHTPOJIHLHOTO cpe3a 18

Bcero 219

JK3aMeH 4

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM NEATEJIbHOCTH

CTYJAEHTOB

Conep:xanue 00y4eHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1eSIT€IbHOCTH CTY/€HTOB
(Ha YpoBHe YUeOHBIX JeiCTBHII)

Basknelilmme xuMu4eckKue
MOHATHSA

YMeHue 1aBath onpe/esieHue U ONepupoBaTh CIEAYIOIIUMH XH-
MUYECKUMU MOHSATUSMU: BEIIECTBO, XUMUYECKHI1 2JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAs! U MOJIEKYJISIpHAsE MACChI,
MOH,aJUIOTPOIHS, U30TOTIbI, XUMUYECKAs CBS3b,
ANEKTPOOTPHUIIATENILHOCTD, BaJICHTHOCTh, CTEIIEHb OKHCIICHUS, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIA 00BeM ra3000pa3HbIX BELIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYISPHOTO CTPOCHU,
pPacTBOPBI, AIEKTPOJIUT U HEINEKTPOIIUT, HEKTPOTUTHYECKAS
JMCCOLIMAIINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTaHOBJICHHE, TEIUIOBOM 3(h(peKT peakiuu, CKOPOCTh
XMUMHYECKON peaKInu, KaTaan3, XkMUIeCKOe paBHOBECHE,
yIIepOAHbIN CKeneT, (YHKIIMOHATbHAS TPYIa, H30Mepus,
TOMOJIOTHS

OcHOBHBIE 3aKOHBI
XUMHUH

DopMyIMpOBaHNE 3aKOHOB COXPAHEHHS MacChl BEIIECTB U OCTOSH-
CTBa COCTaBa BEIIECTB. Y CTAHOBKA IPUYUHHO-CJIECTBEHHON CBA3H
MEXJy COAEPKAHUEM 3THUX 3aKOHOB U HAITMCAHMEM XMMHUYECKUX
(dopMyn U ypaBHEHUH. Y CTaHOBKA HBOJIOLIMOHHOMN CYIIHOCTH
MEH/IeJIEeBCKOI M COBPEMEHHOM (POPMYIHPOBOK MEPUOAUYECKOTO
3akoHa /. I. MenneneeBa. O0bsicHeHHE (PU3NUIECKOTO CMBICTIA
CHUMBOJIMKH NTEPUOANYECKON TaOIUIBI XUMUYECKUX JIeMEHTOB /1.
N. MenneneeBa (HOMEPOB AIIEMEHTA, IEPUOJIA, TPYIIIbI) U
yCTaHOBKA IPUYMHHO-CIIEICTBEHHOM CBSI3H MEXIY CTPOCHHEM
aTOMa U 3aKOHOMEPHOCTSMH U3MEHEHHUS CBOICTB 2JIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB B EPUOJIaX U TPYyMIax.




XapakTepuCTHKA 3JIEMEHTOB MaJIbIX U OOJIBIIMX MEPUOIOB 110 HX
nonoxenuto B [lepuonuueckon cucreme . . Menneneesa
OCHOBHbIE TEOPUU XUMUHU Y CTAHOBKA 3aBUCUMOCTH CBOWCTB
XMMMUYECKUX BEIIECTB OT CTPOECHUS aTOMOB 00pa3yooInuX UX
XUMUYECKUX JJIEMEHTOB. XapaKTepUCTUKA BXKHEHUIINX TUIIOB
XUMHUYECKUX CBA3EH U OTHOCUTEIBHOCTH 3TOM TUIIOJIOTHH.
OObscHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS KPUCTALINYECKUX pereToK. POpMyIIMpOBKa OCHOBHBIX
IIOJIOKEHU TEOPUH NIEKTPOJIUTUYECKON AUCCOLUALAN U
XapaKTEPUCTHKA B CBETE 3TOM TEOPUH CBOMCTB OCHOBHBIX KIJIACCOB
HEOPraHNYECKHUX COeIUHEHNI. POPMYIMPOBKAa OCHOBHBIX
IIOJIOKEHUN TEOPUH XUMUYECKOTO CTPOCHHSI OPTraHUYECKHUX
COCMHEHUH U XapaKTepUCTUKA B CBETE ITOW TEOPUH CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHHUN

Baxueilinme BelecTrsa
U MaTepuaJibl

XapakTeprucTUKa COCTaBa, CTPOCHUS, CBOWCTB, TIOYICHHUS U TTPUME-
HEHHS BAKHEHIIINX METAJUIOB U UX COCIMHEHUN. XapaKTEPUCTUKA
COCTaBa, CTPOCHUS, CBOMCTB, TIOJTYICHUS U IPUMCHECHHUS
BakHemux HemeTawioB (VIII A, VIIA, VIA rpynm, a Takke a3orta
u pocdopa, yriepoaa u KpeMHHUS, BOJOPO/IA) U UX COSAMHEHUI.
XapakTeprucTUKa COCTaBa, CTPOCHUS, CBOMCTB, TIOTYICHUS U
MIPUMEHCHHS BAXKHEHTITNX KJIaCCOB YIIIEBOIOPOIOB (AJIKAHOB,
[UKJIOAJTKAHOB, aJIKEHOB, aJJKWHOB, apPEHOB) U UX HanboJjee
3HAYMMBIX B HAPOJHOXO3SIICTBEHHOM TUIAHE TIPEICTABUTEIICH.
AHaJIOTUYHAs XapaKTEPUCTUKA BAKHEHIITNX MPEICTaBUTEICH
JIPYTUX KIacCOB OPraHMYECKUX COEIMHEHMI: MeTaHOJIa ¥ 3TaHOJIa,
CJIOKHBIX 3(DUPOB, )KUPOB, MBLI, aTbIACTHIOB ((hopMaIbIECTHIOB 1
areTaiabAeTru/1a), KeTOHOB (aIeToHa), KapOOHOBBIX KUCIIOT,
MOHOCaXapHuaA0B (TJIIOKO3BI), JUCAXaPUIOB (Caxapo3sbl),
MoJIMCaxapuI0B (Kpaxmana u IeJUTI0N03bI),

aHWJINHA, aMUHOKHCIIOT, OEITKOB, HICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH, Kay4yKOB, IJIJACTMAacc

XUMHYECKHUH SA3BIK
¥ CHMBOJIMKA

Hcnonbs3oBanue B yueOHOH U TPoPeCcCHOHAIBHOMN AESITEIbHOCTH
XUMHUYECKHUX TEPMUHOB U CUMBOJIMKUA. HazBaHue n3ydeHHbIX
BEIIIECTB 10 TPUBHAIILHON WJIM MEXyHAPOIHOW HOMEHKIIATYpE U
OTpa)X€HHE COCTABA ATUX COCAMHEHUM C MOMOILBIO XUMUYECKUX
dbopmyi.

OTpaxxeHne XUMHYECKUX MPOLECCOB C IOMOUIBIO YPABHEHUN XHUMU-
YECKUX peaKiuiu

XumMn4yecKkue peakuuu

OObscHeHUE CYITHOCTH XUMHUUYECKUX mpoiieccoB. Kimaccudukanus
XUMHYECKUX PEaKLU M0 pa3INYHbIM MPU3HAKAM: YUCILY U COCTaBY
IPOJIYKTOB U PEareHTOB, TEIUIOBOMY 3(peKTy, HampaBlIeHuIo, (ase,
HaJIMYMIO KaTaau3aTopa, U3MEHEHHUIO CTENIEHEN OKUCIIEHUS
AJIEMEHTOB, 0OPA3yIOIINX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOIIETO
Y Pa3aM4yHOrO B TUIOJOTUU PEAKLIMM JIJIsl HEOPraHUYEeCKOM 1
oprannueckoi xumuu. Kinaccudunukanus BemecTs 1 MPo1eccoB C
TOYKH 3pEHHUS OKUCIIEHUA-BOCCTaHOBIIeHUs. COoCTaBlieHHE
yYpaBHEHUH peakIfii ¢ MOMOIIIBI0 METOIa TEKTPOHHOTO OanaHca.
OOBbscCHEeHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOHN PEaKuu U
MOJIO’KEHUS XMMHUYECKOTO PABHOBECHS OT PA3IMUHBIX (JaKTOPOB

XuMu4ecKkHil IKCIepm-
MEHT

BrinoaHeHne XMMHUUECKOTO SKCIICpUMCHTA B IIOJIHOM COOTBCTCTBUHA
C IIpaBUJIaMH 0E30ITaCHOCTH. HaGJ’IIO,[[CHI/IC, (I)I/II(CB.I_II/IH " OIIMCaHHuC
PE3YJILTATOB MMPOBCACHHOT'O SKCIICPUMCHTA

Xumuyeckas uHgpopma-

HpOBC)ICHI/Ie CaMOCTOSTEILHOTO MOKUCKA XUMHUUECKOM I/IH(I)OpMaI_II/II/I




nus C MCIIOJIb30BaHUEM PA3ITUYHBIX HCTOUHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH 15l 00pabOTKU

U Tepeiaui XUMUYeCKOi nH(OpMaIiK U ee PECTaBICHUS B pa3-
JUYHBIX opmax

Pacuerhbl Mo XuMHuYecKMM | YCTaHOBKA 3aBUCUMOCTH MEXYy KaUeCTBEHHOW U KOJIMYECTBEHHON
(¢opmynaM u ypaBHeHUsIM | CTOPOHAMHM XMMHUYECKUX OOBEKTOB U MPOLIECCOB.
Pemenue pacueTHbIX 3a/1a4 [0 XUMUYECKUM (OpMysIaM U

YpaBHEHUSAM
IIpoduasHoe u npodec- OObscHEHNE XUMUYECKUX SIBJICHUH, IPOUCXOALIUX B IPUPOAE,
CHOHAJIBHO 3HAYUMOE ObITY 1 Ha ipou3BoAcTBE. OlpeiereHre BO3MOKHOCTEN
coJeprKaHue IIPOTEKAHUSI XMMUYECKUX MPEBPALICHUN B Pa3JINYHBIX YCIOBHSIX.

ColmroeHue mpaBuil YKOJIOTHYECKH TPAMOTHOTO TIOBEACHUS B
OKpY>Kalollen cpee.

OrneHka BIUSHUSI XUMAYECKOTO 3arpsi3HEHHSI OKPY KaIoIIen cpebl
Ha OPraHMU3M YeJI0BEKa U Jpyrue kuBble opranu3Mel. CoOroieHne
npaBuiI 6€30TacCHOTO OOpAIIeHHS C TOPIOYUMH H TOKCUIHBIMU
BEIIIECTBaMHU, JIabopaTOpHBIM 000pynoBanueM. [loaroroska
pPacTBOPOB 33aHHOW KOHIICHTPAIIMH B OBITY ¥ Ha TIPOU3BOJICTBE.
Kputndeckast oreHka JOCTOBEPHOCTH XMMHYECKOH MH(POPMAITHH,
MOCTYMAIOIIEN U3 Pa3HbIX HICTOYHUKOB

YUEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
MMPOTI'PAMMBI YYEBHOM JUCHUATIIMHBI «XUMMS »

J711 0CBO€HHUSI TPOTpaMMBbl Y4€OHOM TUCHUTUIUHBI « XUMUS» UMEETCS B HATMYMU KaOWHET XUMHHU C
nmabopaTopuei u 1a00paHTCKOM KOMHATOM, B KOTOPOM UMEETCS BO3MOKHOCTh 00ECIIEYHTh CBOOO THBIIMA
noctyn B IHTepHeT BO BpeMs yueOHOTO 3aHSATHUS U B IEPUO]I BHEYYEOHON JesITeNbHOCTU
00yJaronuxcs.

[Tomemnienne kabuHeTa yoBieTBopseT TpedboBaHusaM CaHUTAPHO-3MUAEMHOIOIHUECKUX
npaBui 1 HopMmatruBoB (CanlluH 2.4.2 Ne 178-02) u ocHaIIeHO TUIIOBBIM 000pYAOBaHUEM,
YKa3aHHBIM B HACTOSIINX TPeOOBaHMSIX, B TOM YHCIIE CIIELIMATU3UPOBAHHON yueOHOI MeOenbio 1
cpeacTBamMu 0Oy4YeHHUsl, TOCTATOYHBIMU JJISl BBIIOJIHEHUSI TPEOOBaHUI K YPOBHIO MOJTOTOBKU
00yJaronuxcs.

B xaOunere nmeercs MylbTUMEINITHOE 000PYI0BaHUE, TOCPEICTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTEIbHOTO MPOIecca MOTYT POCMATPUBATh BU3YAJIbHYIO HH(GOPMALIUIO
110 XUMUH, CO3/IaBaTh MPE3CHTAllNH, BUAeOMAaTepUalbl U T. 1.

B cocTaB yueOHO-METOAMUECKOTO U MAaTePUAIbHO-TEXHIHUECKOT0 OCHAIIIEHUSI KaOMHEeTa
XUMHH BXOJST:

* MHOTO()YHKITMOHATIbHBIM KOMILJIEKC MTPEToAaBaTes;

* HaTypaJibHbIE O0BEKTHI, MOIEIH, IPHUOOPHI U HAOOPHI JIJIsl TOCTAHOBKHU IEMOHCTPALIMOHHOTO U
YUYEHHUYECKOTO IKCIIEPUMEHTA,

* IEYaTHBIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;

* Cpe/ICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBHI;

* IEpPEYHU OCHOBHOM U OTIOTHUTENHHOU yUeOHON IUTEPaTyphI;

* BCIIOMOTAaTeIbHOE 000PYI0OBAaHUE Y UHCTPYKIIUU;

* OubMMOTEeUHBIN PoH.

B 6ubnuoteunsiii poHa BXOAAT yueOHUKH U yaeOHO-MeToarnueckrue KoMIUIeKTsl (YMK),
PEKOMEHI0BaHHBIC U JIOMYIIIEHHBIE ISl HCTIOIB30BaHUs B IPO(ECCHOHATBHBIX 00pa30BaTeIbHBIX
OpraHMU3aIUaX, PEATU3yIIINX 00pa30BaTeIbHYIO MPOTrpaMMy CPEHETo 0011ero oopa3oBaHus B
npenenax ocsoeHust OITOII CITO Ha 6a3e 0CHOBHOTO 00111ero 00pazoBaHMUsL.

bubnuoreunsiit GoHA AOMOTHEH XUMUYECKOM SHITMKIONENEH, CIPABOYHUKAMU, KHUTAMHU IS
YTEHUSI 110 XUMUHU.



B npouecce ocBoeHust IporpaMmbl yUeOHON JUCHUILIUHBL « XUMUSD CTYIEHTbI

HMCIOT BOBMOXXHOCTb JOCTYIIA K 3JICKTPOHHBIM y‘-Ie6HLIM MaTrcepuajiaM 1o XuMnuu, UMCOIHUMCA B
cB00OTHOM AoCTyIEe B ceTh VIHTepHET (37eKTPOHHBIM KHUT'aM, IPaKTUKyMaM, TECTaM, MaTepuaiaM
EI'D u np.).

PEKOMEHAYEMAS JINTEPATYPA
Jns cryneHTos
Ia6puensa O. C., Octpoymos U. I'. Xumus st npodeccrii v CreuaibHOCTEH TEXHHYECKOTO
npoduist: y9eOHUK IS CTY. YIPeKICHUN cpel. pod. odbpasoBanus. — M., 2014.
Ia6puensu O. C., Octpoymos U. I'., Octpoymona E. E. u np. Xumus s npodeccuit u
CHEIMAIEHOCTEH €CTECTBEHHO-HAYIHOTO MPOPIIIS: YUSOHHK IS CTY. YIPEXKIACHUN cpell. pod.
obpazoBanusi. — M., 2014.
INabpuensu O. C., Octpoymos U. I'. Xumus nis npodeccuii 1 crnenuaibHOCTeN ColalbHO-
SKOHOMHUYECKOTO U TYMAaHUTAPHOTO MPOPHIIe: YIeOHUK I CTY/A. YIPEXKIACHUM cpel. mpod.
obpazoBanusi. — M., 2014.
INa6puensu O. C., Octpoymos U. I'., Cnaaxos C. A., lopodeesa H.M. [Ipaktukym: yueb. mocodue
JUTSL CTYZ. YUpekJeHui cpea. npod. obpazoBanus. — M., 2014.
INa6puensu O. C., Octpoymos U. I'., Cnagkos C. A. Xumus: mocodue iyt moarotoBku k EI'9:
yue0. mocobue s CTy. yIpexkaeHuu cpea. nmpod. odpazoBanus. — M., 2014.
INa6puensu O. C., JIpicoBa I'. I'. Xumus. TecTsl, 3a1aun 1 ynpaxHEHHS: yue0. mocoOue s CTY/I.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2014.
Epoxun 0. M., KoBanesa U. b. Xumus 1 npodeccuii u cnenuanbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAY4YHOT0 Mpoduieil: yaeOHUK Ui CTYI. yUpeKIeHuH cpea. mpod. oOpa3oBaHus. —
M., 2014.
Epoxun 0. M. Xumus: 3amaun ¥ ynpaKHeHHs: yue0. TocoOue s CTyI. YUPEKIACHHUHN Cpe/.
npod. o6pazoBanus. — M., 2014.
Epoxun I0.M. CO0pHUK TECTOBBIX 3a/IaHUM 0 XUMHUU: yue0. MOCOOUE IS CTY/I. YUPEKACHHUI
cpen. mpod. obpazoBanus. — M., 2014.
Epoxun 0. M., KoBanea U. b. Xumus aiis npodeccuii 1 criennaabHOCTEH TEXHUYECKOTO PO (DHIISL.
DNEeKTPOHHBIN y4eOHO-METOANYEeCKUI KoMILieke. — M., 2014.
Cnanxos C. A., Octpoymos U. I'., 'abpuensn O. C., JIykpsroba H. H. Xumus ais npodeccuit
U CHEIHUATBHOCTEH TEXHUYECKOTO MPOPHIIs. DIEKTPOHHOE NMPUIIOKEHHE (AIEKTPOHHOE yueOHOe
W3aHKE) VIS CTY/. YUpEKIeHUu! cpel. mpod. oopazoBanus. — M., 2014.
Jlns npenoaBaTens
®denepanbublit 3aKk0H 0T 29.11.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit deneparum.
[Ipuka3z MunuctepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «O06 yrBepxaeHun
(benepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHApTa CpeHero (MOJIHOro) o0IIero
00pazoBaHUM.
[Ipuka3z MunuctepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHUH B
[Ipuka3z MunuctepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413 “O6 yTBepkaeHun
(beneparbHOTrO rOCyIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa CPEIHETO (TI0THOTO) 00IIero
oOpa3oBaHus"».
[TuceMmo JlemapTamMeHTa rocyaapCTBEHHOM MOMUTUKU B chepe MOArOTOBKH paboUYnX KaapoB U
JIIO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHnaanuu 1o opraHu3anuy MoxydyeHus
cpeaHero oOriero o0pa3oBaHus B IIpeesiax OCBOEHHs 00pa30BaTENIbHBIX IPOTPAMM CPEAHETO
npodeccrnoHaIbHOTO 00pa3oBaHusI Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHus ¢ y4eTOM TpeOoBaHU
(benepanbHBIX TOCYAaPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJTy4aeMon poheccuu 1uiu
CMELUANTBHOCTH CPEIHEr0 NPOPEeCcCCHOHATBHOTO 00pa30BaAHU».
I"abpuensn O. C., JIpicoa I'. I'. Xumust: kaura it npenojgaBaress: yueb.-MeTo/l. mocooue. —
M., 2012.
Ia6puensu O. C. u ap. Xumus s npodeccuii ¥ CrenuatbHOCTEN TEXHHUECKOTO POodus
(3TIEKTPOHHOE MPUIIOKEHHE).
HNHutepHeT-pecypcesl
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. pvg. mk. ru (omummnuana «I[loxkopu BopoObeBbI rOphI»).

. hemi. wallst. ru (O6pa3oBaTenbHBIN CAUT ISl IIKOJLHUKOB « XHMHSD).
. alhimikov. net (OGpa3zoBaTenbHBIN CANUT TSI ITIKOJILHUKOB).

. chem. msu. su (DnexkTpoHHass OMOTNOTEKA IO XUMUH).

. enauki. ru (MHTEpHET-U3JaHUE A7 yuuTeneil « EcTecCTBeHHbIE HAyKn»).
. 1september. ru (MmeToauueckas razera «llepBoe ceHTAOPA»).

. hvsh. ru (kypHan « Xumust B OIKOJe»).

. hij. ru (kypHan «XUMHS U )KU3HBY).

. chemistry-chemists. com (3JIeKTPOHHBIN KYpHAT «XUMHKH U XUMUS»).



TemaTnueckuii MJIaH U coiepkaHue Y4eOHOH TMCUMILTHHBI « XUMHUSD)

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

HaunmenoBanwue pazznenoB |  CoxaepikaHue yueOHOTO MaTepuana, JJabopatopHble pabOThI U MPAKTUYECKHE O0beM YpoBeHb
U TeM 3aHATHUS, CAMOCTOSITENIbHAS paboTa 00yJaronuxcs, Kypcopas padoTa (MpoeKT) 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. BBenenne B opraHnyeckyro XUMuio. Teopusi CTpOCHUS
oprannyeckux  coequHeHuid.  Crtpoenume aroma C. Kimaccudukamms
OPraHN4YeCKUX COCTUHECHUM.

DININ
N

Pa3nen 2. YriieBoaopoabl U UX NPUPOAHBIE HCTOYHUKHU 46

[IpenenbHple  yraeBOAOpOAbl. AJKaHbl MW HOUKJIOATKaHBL OcoOeHHOCTH 6
HOMEHKJIATYPHI.

dusznueckre U XUMHYECKHUE CBOICTBA AJIKAHOB M IIUKJIOAIKAHOB. M3roToBienne 6
MOJEJIEN aJIKaHOB.

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

Pa0Gora Hax ommOkaMu. AJIKEHBI.

AJIKaJIMeHbl U KayuyKH.

HpOBepquaﬂ pa60Ta o Teme: «AJIKEHBI U AJIKaIUCHBI»

PaOora Hajg omnOkaMu. AJIKAHEL.

O6o6maromuit ypok no teme: «HemnpenensHble yriieBoA0pOIbD)

KOHTpOJ'ILHaH pa60Ta 10 TEMC: «HenpeneanHe YTIJIICBOAOPOAbD.

Pabora Haj ommbkamu. Apensl. benson.
I'a3. HedTh. Yroms
Oo6o06maromuil ypok 1o Teme: «YTJIeBoI0pOIbh»

NI IBERININIEI DN NN




KoHnTpomnbHas padora: «YTIEBOJIOPOIBI.

Ipakmuyeckasn paboma Nel «/3roToBieHre MOJIeNEH YTIeBOIOPOIOBY

Ipaxmuueckas paboma Ne2 «YTI€BOI0POIBD)

CamocrosiTesibHas padoTa 00y4arouuXxcst

MOCOOMiA, COCTABIEHHBIM MPETIOaBATEIIEM ).

CucremaTndeckas mpopadOTKa KOHCIIEKTOB 3aHATHH, YIeOHOU U
JIOTIOJTHUTEIBHON JIUTEPATYpHI (110 BOIpocaM K naparpadam, riaBaM y4eOHbIX

IIpumepHasi TeMaTHKa BHeayAUTOPHOI caMOCTOSITeIbHOI PadoThI
1. Hamnucanue pedeparoB 1 MoAroToBKa Mpe3eHTaIHN 10 TEME:
«¥YrneBojopobl Peciybnuku Xakacusi»

Pasznea .3. Kuciaoponocon

CpRAIIUEC OPraHNICCKHUEC BEIIECTBA

56

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

®enox. [Iposepounas padota no teme: «COUPTHI».

Anbaerunbl 1 keToHbl. CBOMCTBA (hopManbaerua.

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

Pabota nag omubkamu. KapOGoHOBBIE KUCITOTHI.

[IpoBepounas padoTa o teme: «KapOoHOBBIE KUCIOTH»

PabGoTa Haz ommOkamu.

PAaCTBOPOB MblJIa U CTUPAJIBHOT'O ITOPOIIKA.

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

CpaBHEHHE CBOWCTB

I IEN RN IR S

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

PabGora Hax ommOkaMu. YIiieBOdbl.

CaoiicTBa yrieBoaoB. CBOMCTBA INIIOKO3bI U Kpaxmala.

[IpoBepounas padoTa: «YTiIeBOABI».

Jlabopamopnas paboma Ne 1 «IlosydeHne ClOKHBIX 3(PHUPOB»

Ipakmuyeckasn paboma Ne2 «CBoiicTBa CIIUPTOB)»

Ipakmuueckasn paboma Ne 4 «CBoWcTBa KUPOB»

Ipakmuyeckasn paboma Ne3 «3ydeHne CBONCTB KapOOHOBBIX KHUCIOT»

IIpakmuyeckasn paboma Ne 5 «VI3ydeHue cBOMCTB yIrieBOJIOB»

CamocrosiTesibHast padoTa 00y4alOIMXCst

WINDNDDDNDN NDDNDNOODN




CucremaTtudeckas mpopadOTKa KOHCIIEKTOB 3aHSATHH, yueOHOU U
JOTIOJTHUTEIBHON JUTEpaTypsl (TI0 BOIIpocaMm K naparpadam, riaBaM yaeOHbIX
OCOOMH, COCTaBIICHHBIM ITPETIOIaBATEIIEM).
IIpuMepHasi TeMaTHKA BHeAYIHUTOPHOH CaMOCTOATEIbHOI padoThI
(Ipe3eHTaluu U T0KJIa/bl) [0 TEMaM:

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

2. «MHOTOAaTOMHBIE CTUPTHI, KX XapaKTEPUCTHKA

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

4. «Pomb xupoB»

5. «¥YrneBojipl, MX OMOJOTHYECKAsl POJIb U MPAKTUYECKOE 3HAUECHUEN

Pa3znea 4. A3oTconeprkainye opranHnyecKkue coeIuHeHusl.

12

PaboTta najg omubkaMu.
A3oTcoAepKalie OPraHuYeCKHe COEAUHEHHS. AMHMHBI.  AMUHOKHCIOTBHI.
benku.

HYKJ'ICI/IHOBI)IG KHUCJIIOTHI.

N

KonTtposnbHas paboTa: «A30Tcoaepskaliie OpraHnueckue CoOeIMHEHUs»

N

Jlabopamopmuwiii onvim: « ObHapysiceHue 6enxa 8 KypuHoM aiiye u MoJaoKe»
Ilpakxmuueckoe 3auamue: « Kauecmeennvle peakyuu Ha 6enkuy

CamocrosiTesqibHasi padoTa 00y4aroIMXcs
CucremaTtnueckas npopadoTka KOHCIEKTOB 3aHATHH, yueOHOU 1
JOTIOTHUTEIBHON JIUTEpaTyphl (10 BompocaM K maparpadam, riaBam yaeOHbIX
OCOOUH, COCTaBJICHHBIM MPENOIaBATEIIEM).
IIpumepHasi TeMaTHKA BHEAYIMTOPHOI CAMOCTOSITEIbHOM PadoThI
[Tonbop maTepuana u HanucaHue pedeparoB MO TEMaM:

1. «buonoruyeckas pojib aMHHOKHCIOT)»

2. «3HaueHue 6eJIKOB B MPO(DHECCUu M KU3HH YETOBEKa»

3. «buonornyecku aKkTUBHbIE BEHIECTBA UX POJIb»

Pasnea 5. bnojgornueckn

AKTHUBHBbIC BeIICCTBA.

15

Pabora Haj omnOKamH.
buosornueckn akTUBHbBIE BEIECTBA.
®epmentel. Butamunsel. ['opMmonsl. JIekapcTsa.

KOHTpOJ'ILHaH pa60Ta: «buOJIOrM4eCcKy aKTUBHBIE BEIECTBRA. HOHI/IMepLI)).

Jlabopamopnvie onvimbi:




« [leticmsue pepmenmos Ha paziuuHvle 8eujecmeay,
«3Hakomemeo ¢ 0bpazyamu nIACMMacc, 8010KOH U KaAy4yKo8y.

Ipaxmuuecxas paboma Nel() «Ananuz nekapcmeeHHbiX npenapamosy

KoHTpoJsibHO - 000011a10111M#i YPOK 110 OPraHM4YecKOi XMMHUHU

Hroro 3a 1 kypc

141

2 Kypc

Pazpgen 6. O0wmasi u Heopranuveckasi XuMHs

Tema 6.1. OcHOBHBIE
MOHATHSA M 3aKOHBI
XUMMUM

Conepxanue yaeOHOTO MaTepuaia

1. OcCHOBHBIE TIOHATHS ¥ 3aKOHBI XUMUH.

2. | Ctpoenue aToma.

3. | DnexTpoHHBIE KOHPUTYPAIIMH aTOMOB

4. | Ilepunonuuecknii 3akoH u [lepuonnueckas cucrema /.M. Mennaeneena.

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

Ilpakxmuueckoe 3anamue Ne 1« CocraBiienne moaenu [leproamyeckoi cucTeMbl
J.M.MenneneeBa»

CamocrosiTesqibHasi padoTa 00y4arOIMXcs
CucremaTnueckas npopadoTKa KOHCIIEKTOB 3aHATHH, yueOHOU 1
JOTIOTHUTEIBHOU JIUTEPATYpHI (110 BOMpocaM K naparpadam, riaBaM yueOHbBIX
MOCOOUH, COCTaBJICHHBIM MPENOIaBATEIIEM).
IIpuMepHasi TeMaTHKa BHEAyJAUTOPHONH CAMOCTOATEIbHOM PadoThl

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

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

«KH3Hb U I€ATETbHOCTh YUYEHBIX — XUMHKOB)

Tema 6.2. Ctpoenue
BelllecTBA

Cogepxanue yueOHOTro MaTepuala

1. | Pa6ora nHax ommOkamu. MoHHAs XUMHUYECKas CBSI3b.

2. KoBanentHas xuMuueckas CBsI3b. MeTamnnyeckas u BOAOpPOJHAA CBA3b.

3. YucTeie BEIIECTBA U CMECH.

NN DN




4. | ducnepcHble CUCTEMBI

Kontponpnas pabota no teme «CTpoeHHe BeniecTBay

JlaGopatopHsle onbIThl: «IloyueHue cycneH3sun pacTUTEIbHOIO Maciay,
«[losrydeHus 301151 Kpaxmasa 1 305151 Cepbl U3 THOCYIIb(aTa HATPUsD)

IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI CaMOCTOSITeIbHOI PadoThl
1. Hanucanue pedepara Ha TeMbl: «/{ucnepcHble CUCTEMBI, UX POJIb B
KU3HEIESITETbHOCTH YEIOBEKa»
2. 3ammTa npupoJbl OT BO3JACHCTBUSI XUMUYESCKHMU 3arPSI3HATEISIMU

Tema 6.3. Bona.
PacrBopsbI.
DJIEeKTPOJIUTHYECKAS
AUCCOLHALMS

Conepsxkanne yaeOHOro MaTepuasa

1. | PabGorta Han ommbOkamu. Bona. PactBopsl. PacTBOopeHue.

2. | DrexTponuTHYecKast JUCCOIHAITHSL.

3. | T'mapomnus.

KontponbHas pabota «Bona. PacTBopbl. DnekTponuTudeckas AUCCOIUAIHs»

Ilpakmuueckoe 3anamue Ne2 «lIpurotoBineHue pacTBOPOB  pa3IUYHOU
KOHIICHTpALUN»

Tema 6.4.
Kunaccunduxamms
HEOPraHu4YecKux
coeMHEHUI M X
CBOMCTBA

Conepxanne y4eOHOTO Marepraa

1. | PaGora Hax ommOkamu. Kuciors! 1 ux cBoicTtBa. OKCUIBI M UX CBOICTBA.

2. | OcHOBaHUS U UX CBOICTBA.

3. | Conu 1 ux CBOYICTBA.

Kontponbhas pabota no teme: «Knaccudukanus HEOPraHn4eCKux CoOSaMHEHUN
U UX CBOMICTBaY»

Ilpakmuueckas paboma Ne 9 «OmnpeneneHnue cpeabl BOJIHBIX PACTBOPOB)»
Ipaxmuueckas paboma Ne 10 « PacueTr KOHIIEHTpAIN BOJHBIX PACTBOPOB
KHCIIOT U COJIEH»

IIpaxmuueckas paboma Ne 11 «CBoiicTBa coneii»

CamocrosiTesibHast padoTa 00y4arOIIUXCs

CucremaTtnueckas mpopadOTKa KOHCIIEKTOB 3aHATUH, Y4eOHOU U
JOTIOTHUTEIBHOU JIUTEPATYpPHI (10 BOMpocaM K maparpadam, riaBaM yueOHBIX
MOCOOUH, COCTaBJICHHBIM MPENOJIaBATEIEM).

Tema 6.5. Xumnueckune
peakuuu

Cogepxanue yueOHOTO MaTepHrala
PaGora Hag ommbOkamu. Knaccudukarus XuMUYeCKUX peaKiiuii.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKkIuu.

14




CKOpOCTb XMMHUYECKUX pEaKLUi. 2
OOpaTUMOCTh XMMHUYECKUX PEaKLUi. 2
KoHTponbsHas padota « XUMUYECKUE PEaKIIHI» 2
Jlabopamopnas paboma Ne 4(IeMOHCTpAIUS OIBITA) « X UMUYICCKHE PEAKIIHH C 1
BBIJICJIEHUEM TEIUIOTHI».
Jlabopamopnas paboma Ne 5 (nemoHcTpalys omnbita) « OOpaTUMOCTh 1
XUMHUYECKUX PEaKIIUiD)
Ipakxmuueckaa paboma Ne 6 «3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKIUHA OT 2
Pa3INUHBIX (PAKTOPOBY.
Ipakxmuueckasa paboma Ne 7 « TepMOXUMUYECKHE PACUETHI»
CamocrosiTesibHast paboTa 00y4aroUIMXCst
Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, yICOHOU U
JOTIOTHUTEIBHOU JIUTEPATYpHI (110 BOMpocaM K naparpadam, riaBaM yueOHbBIX
MOCOOMA, COCTABJIEHHBIM MPETIOaBATEIIEM ).
IIpumepHasi TeMaTHKa BHEAYIMTOPHOI cAMOCTOSITE/IbHOM PadoThI 1
1. Perenne npakTHYECKUX 3a/1a4, TEPMOXUMHUYECKHE PACUEThI
Tema 6.6 Merayibl Copepxanue yueOHOro Marepuaia 8
HeMeTaJlIbl 1. Mertamsl. 2
2. Hemeramnsi. 2
KounTponbHas pabora «MeTayibl 1 HEMETAILIBI) 2
Jlabopamopusie onvimwl «Ilonyuenue Kuciopooa u 6000pooda u ux CceoUCmMeay, 2
«B3aumooelicmeue memannos ¢ pacmeopamu conaeil u Kuciomy, «lopenue
Memanioey
Paznen 7. Xumus B Cogepxanue yueOHOro Marepuala 4
npogeccun 1. | Xumus u nunia. MapKupoBKH YITAKOBOK MUILIEBBIX TPOIYKTOB. 2
Heoprannueckue u oprannyeckue BeliecTBa, IpUMeHseMble B Oyayien 2
npodeccun. OxpaHa OKpYKarollei cpeibl 0T XUMUYECKOTO 3arpsi3HEHHUS.
Pemenue 3agau.
HTorosasi KOHTpoJIbHasi padoTa 3a 2 Kypc 2

CamocrosiTesibHast padoTa 00y4aromMxcst
Cucrtemarnueckasi IpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOU U
JIOTIOJIHUTEILHOM JIMTEpaTyphl (II0 BOIpocaM K naparpadam, riaBaM yueOHbIX




OCOOUH, COCTaBIICHHBIM ITPETIOIaBATEIIEM).
IIpumepHasi TeMaTHKa BHeaAyAUTOPHOI caMOCTOSITeIbHOI PadoThl
[Tonbopka maTtepuana u MOAroTOBKa pedepaToB Mo TeMaM: 1
1. «IIpumeHeHue OpraHMYECKNX COSAMHEHNH B Oymymieit mpodeccum»
2. «lIpumenenune moauMepoB B Oyaymieit mpodeccum»
3. «llpuMeHeHHne HEOPraHMYECKUX BEIIECTB B Oyaymiei mpodeccum
Hroro 3a 2 kypc 78
Utoro 3a kypc o0ydyenust 219 yacos
Jlig XapakTEepUCTUKH YPOBHS OCBOEHHUSI Y4eOHOTO MaTepualia UCHOJb3YIOTCS cleayloliue o0o3HaueHus: | — O3HAaKOMMTEIbHBIA (y3HAaBaHUE paHee
M3Y4YEHHBIX 00BEKTOB, CBOMCTB); 2 — PENPOYKTUBHBIN (BBIMIOJIHEHUE ACATEIHHOCTH 110 00pa3ily, HHCTPYKIIMH WU MO PYKOBOJICTBOM)
3 — MPOIYKTUBHBIN (TTAHUPOBAHUE W CAMOCTOSTENILHOE BBIITOJIHEHHUE JEITEITLHOCTH )
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