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IlnanupyemMblie pe3ybTaThl
IIpenmMeTHBIE pE3yabTATHI:

3Hamv / HOHUMAMmb

» BaxHEHIINE XUMUYCCKUE MOHITHS: BEIIECTBO, XUMUYCCKUN 3JIEMEHT, aTOM, MOJICKYJIa,
XUMHYECKasl CBS3b, BAJICHTHOCTh, CTENEHb OKHUCIEHMS, YIJIEPOIHBIA  CKEJET,
GyHKIIMOHATBHAS TPYIITA, H30MEPUSs, TOMOJIOTHS;

» OCHOBHBIC TCOPUU XMMHH: XUMUIECKOM CBS3H, CTPOCHHUS OPTaHUYCCKUX BEIICCTR;

» BaxHEHINE BEIISCTBA M MaTepHAJIbl: YKCYCHAs KHCJIOTAa, METaH, 3TUJICH, alleTHJICH,
OCH30J1, ATaHOJ, JKUPbBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJIeTdarkKa, OCJKH,
HMCKYCCTBEHHBIE M1 CHHTETUYECKHE BOJIOKHA, KayYyKH, MJIACTMACCHI;

ymemb:
> Ha3bplBaTh HM3YYCHHBIC BEIIECTBA [0  «TPUBHAJIBHON» WIM  MEXKIyHAPOIHOMN
HOMEHKJIAType;

> ONpCaACIIATh: BaJICHTHOCTbH n CTCIICHDb OKHCJICHUA XUMHNYCCKUX 3JICMCHTOB,
NPUHAISKHOCTD BEIIECTB K Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCITMHCHU;

» XapaKTepH30BaTh: 3aBUCUMOCTh CBOMCTB BEIIECCTB OT MX COCTaBa W CTPOCHHUS, IPUPOIY
XUMHYECKOW CBSI3HM, 3aBHCHUMOCTh CKOPOCTH XHMHYECKOW pEaKIUU U MOJOKCHHS
XUMHYECKOTO PaBHOBECHUS OT PA3IMYHBIX (PAKTOPOB;

»  BBINOJHATh XMMHUYECKHIA IKCIICPUMEHT 10 PACIIO3HABAHWIO BAXXHEWIIMX OPTraHMYECKHX

BEIIIECTB;

IPOBOJUTh CAMOCTOSTEJIBHBIM MOMCK XMMHUYECKOH HMHMOpPMAIMH C KCIIOJIb30BaHHEM

Pa3IMYHbIX UCTOYHHUKOB (HaquO-HOHy.]ISIpHI)IX HSHaHHﬁ, KOMITBIOTCPHBIX 0a3 JaHHBIX,

pecypcoB MHTepHETa); UCIOIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHH i OOpaOOTKU H

nepeaayr XUMHIECKOW HHPOPMALIUH U €€ TPEICTABICHHUS B PA3IMYHBIX (hopMax.

Hcnonp30BaTh NpuOOpEeTEHHbIC 3HAHHMS M YMEHHUS B IMPAKTHYECKOW JCATEIBHOCTH M

HOBCG[{HGBHOﬁ JKU3HU TJIA.

OOBSCHEHUS XMMHUYECKUX SIBJICHUM, MNPOUCXOAAIMX B HpUpone, OBITY U Ha

IPOM3BOJICTBE;

OMpeaACICHHUA BO3MOXHOCTU IIPOTCKAHUA XWUMHYCCKUX npeBpameHMﬁ B Pa3JIMYHBIX

YCIIOBUSX U OIICHKHU MX TOCIIEICTBUM;

HKOJIOTHYECKU TPAMOTHOTO TTOBE/ICHUS B OKPYKAIOIIEH cpere;

OLICHKH BJMSIHHUS XHMHUYECKOTO 3arps3HEHHs] OKpYKalollel Ccpeapl Ha OpraHu3M

YCJIOBCKA U APYTrUcC KUBBIC OPTraHNU3MBbI;

0e30macHOro oOpalleHuss ¢ TOPIOUYMMU M TOKCUYHBIMU BEIIECTBAMH, J1a00OpaTOPHBIM

000pyI0BaHNEM;

MPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha TPOU3BOJICTBE;

KPUTHYECKOH OLIEHKH TOCTOBEPHOCTH XUMUYECKOM MH(OPMALINU, TIOCTYTAIOIIEH U3

A\

vV VYV VV V VY V¥V

Pa3HbBIX UCTOYHUKOB

Kpurepun onenkn

Pe3ynbrartel 00y4eHHs XMMHUU JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajauaM MpeaMeTa U
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pesynbpratel oOyueHHUsT OIGHMBAIOTCS TO mNATHOABHOW cucteme. Ilpu oreHke
VUUTHIBAIOTCS CIICAYIONINE KAYeCTBCHHBIE MTOKA3aTeNI OTBETOB:

e r1yOuHA (COOTBETCTBUE U3YUYEHHBIM TEOPETUIECKUM OO0OOIICHHSIM);

® OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B TMpOrpaMMe YMEHUSM MPUMEHSITh

MOJTyYEHHYI0 HHPOPMAITHUIO);

® [OJHOTA (COOTBETCTBUE O0BEMY IPOrpaMMBbl U MH(OPMALIUY YUEOHHKA).

[Ipy oOIeHKE YYUTHIBAIOTCS YHUCIO M XapakTep OMHUOOK (CYIIECTBEHHBIC WU
HECYLIECTBEHHbIE).

Cy1iecTBeHHBIE ONMMOKHU CBSI3aHBI C HEIOCTATOYHOM TTYOMHON U OCO3HAHHOCTBHIO OTBETA
(HarpuMep, y9eHUK HEMPABIIILHO YKa3aJl OCHOBHBIC PU3HAKH ITOHSATHH, SIBIICHUH, XapaKTePHBIC
CBOICTBa BEIECTB, HEMPABUIHHO CHOPMYIUPOBAI 3aKOH, MPABUJIO U T.N. WIIM YYEHUK HE CMOT
MPUMECHHUTh TEOPETUUYECKUE 3HAHMS JIT OOBSICHEHUS W TPEJCKa3aHUs SBICHHUH, YCTAHOBJICHHS
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, CPABHEHUS U KJIACCH(PUKAIIUY SIBJICHUM U T. II.).



HecymiecTBeHHBIE OMIMOKK OIPENENSIOTCS HETIONHOTON OTBETa (HAampuMep, YITyIIeHUE
U3 BHJA KaKOTO-IMOO HexapakTepHoro (hakra MpH ONMUCAHWH BEIUIECTBa, mmporecca). K HuM
MOYKHO OTHECTH OTOBOPKH, OITUCKH, JOIYIICHHBIC M0 HEBHUMATEIBHOCTH (HAalpUMeEp, Ha JIBa U
Oosee ypaBHEHHUs peaklMii B MOJHOM HOHHOM BHJE JOIYIIEHA OJHA OIMOKAa B 0003HAUYCHUU
3apsjia HoHa).

Pesynbrarel 0oOydeHUs MPOBEPSIOTCS B MPOILECCE YCTHBIX W IMUCBMEHHBIX OTBETOB
YUaIIUXCsl, @ TAK)KE TP BBHITIOJTHEHUU MU XUMHUYECKOTO SKCIIEPUMEHTA.

OuneHka TeopeTHYeCKUX 3HAHU I

OT1MmeTKa «5»: OTBET NMOJIHBIM U MPABUJIbHBIA HA OCHOBAHUHU U3YYECHHBIX TEOPUI;
Marepuanl W3JIOKEH B OIPEACIICHHOW JIOTHYECKOW TMOCIeI0BATENbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
OTBET CaMOCTOSTEIbHBIM.
OTMmeTKa «4»:0TBET MOJHBIN ¥ MPaBUIIbHBIA HA OCHOBAaHWU U3YYEHHBIX TEOPHUI;
MaTepual M3JI0KEH B OMPEIENICHHON JIOTMUYECKOW MOCIIEI0BATEILHOCTH, IPU 3TOM JIOMYILEHbI
JIBE-TPHU HECYIIECTBEHHBIC OIMMOKH, HCTIPABIICHHBIE TI0O TPEOOBAHUIO YUUTEIIS.
OtMeTKka «3»:0TBET TOJHBIA, HO TPU ITOM JIOMYIICHA CYIICCTBEHHAs OMIMOKA WA OTBET
HETIOJIHBIN, HECBS3HBIM.
OtrmeTka «2»:mpu OTBETE OOHAPYKEHO HEMOHWMAHHME YYallUMCS OCHOBHOTO COJEP>KaHMS
yueOHOro MaTepuana WIH JONYUICHbl CYIIECTBEHHbIE OIMOKH, KOTOPbIE y4yallluicsa HE MOXET
WCIIPABUTD MPU HABOSIIMX BOIIPOCAX YUUTETIS.
OtmeTka «1»:0TCYyTCTBUE OTBETA.

Ounenka IKCIepUMEHTAJbHbIX YMEHH

OneHka cTaBUTCS HA OCHOBAHUU HAOJIIOJIEHUS 33 Y4allUMCS U MHMCbMEHHOrO OTYeTa 3a
paborty.
OtMmeTka «5»:paboTa BHITIOIHEHA TOJTHOCTHIO U MIPABUIIBHO, CIEIaHbI TPaBHIIbHBIC
HaAOIIO/IEHUS ¥ BBIBOBL;
OKCIEPUMEHT TPOBEJCH IO IJIAHY C YYETOM TEXHHKH O€30MacHOCTH M TMpaBMil paboTH ¢
BEIIECTBAMH U 000PYAOBAHUEM;
IPOSIBJIEHBl OPraHU3aMOHHO-TPYI0BbIE YMEHHUS (IIOIEPKUBAIOTCA YUCTOTa pabovyero Mecra u
MOPSIOK Ha CTOJIEe, 9KOHOMHO UCIOJIB3YIOTCS PEAKTUBBI).
OtMeTka «4»:paboTa BHINIOJHEHA NMPABUIBHO, ClIE€JaHbl MIPaBUJIbHbIE HAOJIOJIEHUS U BBIBOJBI,
HO TIPH 3TOM 3KCIIEPUMEHT IPOBE/IEH HE MOJIHOCTHIO WM JOMYIIEHbI HECYILIECTBEHHbIE OMINOKU
B paboTe ¢ BEIIECTBAMU U 00OPYIOBAHHEM.
Otmerka «3»:paboTa BBHIOJHEHA NPABHWJIBHO HE MEHEEe 4YeM HAIOJOBMHY WM JIOMYILEHa
CyLIEeCTBEHHasl OMMOKAa B XOAE AKCIEPUMEHTa, B OOBACHEHUHU, B OPOpPMIEHHHM pPAOOTHI, B
COOJIIOJICHUH TIPaBHJI TEXHUKU OE30MacHOCTH NMpH paboTe C BEIIECTBAMU U 00OpPYIOBaHUEM,
KOTOpasi UCIPABIISETCS 110 TPEOOBAHUIO YUUTETIS.
OtmeTka «2»:omylieHsl ABe (M OoJiee) CyIIeCTBEHHbIE OMIMOKM B XOJ€ SKCIEpUMEHTa, B
00BSICHEHUH, B OQOpPMIICHUU PalbOThl, B COOJIIOJCHUH TMPaBUI TEXHUKH OE€30MaCHOCTH MpHU
paboTe ¢ BelleCcTBaMU U 00OpPYIOBaHMEM, KOTOPHIE yUaIlMHCS HE MOXET MCIPaBUTh Jaxe 110
TpeOOBAaHUIO YUUTEIS.
OtmeTka «1»:paboTa He BBIIOJIHEHA, Y yYalllerocsi OTCYTCTBYIOT SKCIIEPUMEHTAbHbIC YMEHHS.

Ounenka ymMeHMii peliaTh IKCIIepHMEHTAJIbHbBIC 321a4H

OT1meTKa «S»:1UTaH pelIeHUsI COCTABIICH MPABUIIBHO;
MPABUIIHO OCYIIECTBIICH MOA00p XUMHUYECKUX PEAKTUBOB U 00OPYIOBAHMUS;
JIaHO MOJIHOE OOBSICHEHUE U CAEIaHbl BLIBOILIL.
OTMeTKa «4»:1J1aH PElIeHUs] COCTABIIEH TPaBUIIbHO;
MPaBUIBHO OCYIIECTBICH TMMOA00P XHUMHYECKHX PEAKTUBOB W OOOPYIOBaHUsS, TPH 3TOM
JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUN U BBIBOJAX.
OT1meTKka «3»:1UIaH PEIIeHUsI COCTABIICH MPABUIIBHO;
MPaBUJIBHO OCYIIECTBIIEH MOAOOP XMMHUYECKHUX pPEaKTHUBOB M OOOpPYIOBaHUS, HO MAOMYIIEHA
CyIlleCTBeHHAas OmrOKa B OOBSICHEHUH U BBIBOJIAX.
OTtMmeTKka «2»:10onylIeHbI 1Be (1 00Jee) CYIIeCTBEeHHbIE OMUOKY B MJIaHe PelIeHus], B TIOJ00pe
XUMHUYECKUX PEAKTHBOB U 000PY/I0BaHMSI, B OOBSICHEHUH U BBIBOJIAX.
OtmeTka «1»:3a7a4a He pellIeHa.
Ouenka yMeHUil peliaTh pacyeTHbIE 32124



OtrMeTka «5»:B JIOTMYECKOM pACCYKACHHUM W pEUIeHHWH HeT OWMOOK, 3ajada peuieHa
parroHaIbHBIM CIIOCOOOM.
OTMeTKa «4»:B JIOTHUECKOM PAaCcCYXICHUU M PEUICHUH HET CYHIECTBEHHBIX OIIMOOK, HO 3a/1a4a
peleHa HepalOHAIBHBIM CIIOCOOOM MJTH TOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OtrMeTrka <«3»:B JIOTUYECKOM pPACCYXJACHUM HET CYLIECTBEHHBIX OIIMOOK, HO JOMyIIeHa
CYIIIECTBEHHAs OMMOKAa B MATEMAaTUIECKIX pacueTax.
OTMeTKa «2»:UMEIOTCS CYIIECTBEHHbIE OITMOKH B JIOTHYECKOM PACCYX ACHUU U PELICHUH.
OtmeTka «1»:3aaua He pelIeHa.

OueHKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT

OTtMeTKa «5»:0TBET MOJIHBINA U MPABHJIBHBINA, BO3MOKHA HECYIIIECTBEHHAs OMINOKA.
OrmeTka «4»:
OTBET HETIOJIHBIN MIIM JIOMYIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLUIHOOK.
OtMmeTtka «3»:paboTa BBIIIOJIHEHA HE MEHEE YeM HAroJOBHHY, JOMYIIEHA OJHA CYIIECTBEHHAs
omuoKa U IBe-TPU HECYIIECTBEHHBIE.
OtrMeTrka «2»:paboTa BBHINOJIHEHA MEHEE 4YEM HANOJOBUHY WM COJEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OMIHOOK.
OtmeTka «1»:paboTa HE BBHITTOTHEHA.

[Ipu oreHKe BBHIMONHEHUS] MTUCHMEHHOW KOHTPOJILHOW pabOThl HEOOXOIMMO YUUTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIbBHYIO paboTy KOPPEKTUPYET MPEALIECTBYIOIINE OTMETKU
3a 4YeTBEePTh, MOJIYTOUE, TOI.

Conep:xanue padoyeil nporpamMmmal 1o xumuu B 10 kiacce (mpoguiibHbIH YPOBEHbD)



Beeoenue.(7 uacos)

[Tpeamet opranmdeckoit xumuu. OCOOEHHOCTH CTPOSHUS U CBOHCTB OPraHUYECKHUX
COeIMHEHUH. 3HaYeHUe U POJIb OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK B KU3HU
obmectBa. Kpatkuit ouepk UCTOPHH pa3BUTHUS OPraHUYECKON XHUMUH.

OcHoBHbl€ TI0J0KeHUs Teopun cTpoeHust A.M. bytieposa. [Ipennocsuiku co3nanus TEOpUU.
[IpencraBnenue o TeOpUM TUIOB U paguKkaaoB. Paboter A. Kekyne. Xumudyeckoe CTpoeHUE U
CBOICTBA OpraHMYECKUX BemecTB. Mi3omepus Ha mpuMepe OyTaHa U n300yTaHa.

DneKTpOHHOE 00J1aK0 M OpOUTab, UX (GOPMBL: S U P. DIEKTPOHHBIE U JIEKTPOHHO-
rpadudeckre GopMyIIbl aTOMa yriiepoJa B HOPMAJIbHOM U BO30YKIEHHOM COCTOSIHUSX.
KoBasieHTHast XuMHuuecKkasi CBsi3b, €€ MOJSIPHOCTh U KpaTHOCTh. BopoponHas cBsi3b. CpaBHEHUE
0OMEHHOTO M JJOHOPHO-aKIENTOPHOTO MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBS3H.

BanenTnsle cocTosiHUS aToma yriiepoja. Buasl rubpunnzanuu: spg-m6pmm3aum (na
MpUMepe MOJIEKYJIbl METAHA), sz-m6p1/1;[1/13au1/151 (Ha mpuUMepe MOJIEKYJIbI ATHIICHA), SP-
rubpuan3zanus (Ha mpuMepe MOJIEKYJIbl alleTUIeHa). [ 'eoMeTpust MOJIeKyJT pacCMOTPEHHBIX
BEILECTB U XapaKTEPUCTUKA BUJIOB KOBAJICHTHOM CBSI3U B HUX.

Tema 1. Cmpoenue u knaccupukauus opeanuueckux coeounenui. (11+1 uac npaxkmuxym)

Knaccudukanus opraHuuecKUX COSIMHEHHH M0 CTPOCHHUIO YTIIEPOJAHOTO CKEJIeTa:
AIMKJINYECKHE (AJTKaHbI, JIKEHBI, aTKUHBI, ATKAJTUEHBI ), KApOOIMKINYECKUE, (ITUKIOAIKAHBI U
apeHbl) M reTepOIMKInYecKrue coeqnHeHus. Kinaccudukaius opraHndecKux COSTMHCHHH 110
(YHKIIMOHATBHBIM TPYIIIIAM: CIIAPTHI, PEHOIIBI, IPOCTHIC IPHUPHI, aTTbACTUIBI KETOHBHI,
KapOOHOBBIC KHCIIOTHI, CJIOKHBIC AUPBI. YTIIEBOIBI. A30TOCOACPKAIUE COCTUHCHHMS:
HUTPOCOCTUHEHHUS, AMUHbBI, aMUHOKHCIIOTHI.

Homenxknarypa tpusuansnas u MFOITAK. [Ipunnuns oOpa3zoBanust Ha3BaHU OpraHUYEeCKHX
coenunenuii mo MIOITAK.

Buzbl nzoMepun B OpraHnyecKkoi XMMUU: CTPYKTYpPHasi U IPOCTpaHCTBEHHAs. Pa3HOBUIHOCTH
CTPYKTYPHOU HM30MEPUH: H30MEPHS «YTIIEPOJIHOTO CKEJIETa, H30MEPHS TOJIOKEHUS (KpaTHOM
CBSI3HM U (DYHKIMOHAILHOM IPYIIIBI), MEKKIIAcCOBasi u3oMepusi. PaznoBuaHocTH
MIPOCTPAHCTBEHHOU n3oMepuu. ['eomerpudeckas (1iuc-, TpaHc-) U30MEpHs Ha TPUMEPE AJTIKECHOB
Y LHUKJI0aKaHOB. ONTHYECKask H30MEPHS Ha MPUMEPE AMUHOKHCIIOT.

Pemrenue 3amau Ha BEIBOA (POPMYIT OPraHUUECKUX COSTMHEHUH.

JdemoncTpanuu. [lapoctepKHEBbIE MOJIETN OPraHUYECKUX COCTMHEHUH pa3InYHbIX
KJ1IaccOB. MoJ1enTi M30MepOB Pa3HbIX BUJIOB M30MEPHH.

JlabopaTropHblii onbIT. V3roToBieHne MoJIeeil BEIIECTB-TIPEACTABUTENEH pa3IMUHbIX KJIaCCOB
OPraHUYECKUX COCTUHEHUHN
IIpakTuyeckas padora. 1.« KauecTBeHHbIN aHaIU3 OPraHUYECKUX COCAMHEHUN»

Tema 2. Xumuueckue peakyuu 6 op2anuyeckoii xumuu. (6uacos)

THUIbl XUMHYECKUX PEAKIIMI B OPraHUYECKOr XUMHH. [ToHATHE O peakusax 3aMeleHHUS:
rajioreHupoBaHUE aJIKAaHOB U apE€HOB, LIEJIOYHOM I'UIpOJIn3 rajoreHaikanoB. [lonstue o
pEAKUIHUIX MPUCOCIUHEHNA: THAPATALMS, THAPUPOBAHUE, TUAPOraIOr€HUPOBAHUE,
rajoreHupoBaHue. Peakunu noammepusanny U noJukoHaeHcanuu. [louarue o peakuusax
OTIICTUICHUS (ATMMUHUPOBAHMS): NIETHAPUPOBAHNE AJTKAHOB, JETHIPATAIAS CITUPTOB,
JETUAPOXJIOPUPOBAHNE HA ITPUMEpE rajoreHankanoB. [loHATHe 0 KpEKUHIe aTKaHOB U
JIETIOTMMEpU3alIs TOJIMMEPOB. Peakyst n3oMepu3alum.

I'oMonuTHYeCKUi 1 TETePOTUTIECKII pa3phiB KOBAICHTHON XMMHUYECKOM CBsI3U; 00pa3oBaHUe
KOBAJIGHTHOM CBSI3H 110 IOHOPHO-AKIEITOPHOMY MeXaHu3My. [loHsTHE 0 HyKIeouiIe u
aNeKTpoduIIe.

demoncrpauuu. [1nasienue, o0yrimBaHue U TOPEHNE OPTaHUYECKUX BEIIECTB.
OO6eciBeurnBaHNE YTHICHOM U alleTHJIEHOM OPOMHOM BOJIBI M pacTBOpA MEPMaHTaHATa Kallusl.
B3anMozeiicTBue CIUPTOB C HATPUEM U KMCJIOTaMU. JlenoamMepr3anus NoJINITHIICHA.

Tema 3. Yeneeooopoowt. (20+1 uac npakmuxym)

[Tonsitre 06 yriaeBogopoaax. [IpupoaHbie CTOYHHUKH yriieBoAopooB. Hed1h u ee
MPOMBINIUICHHAs TiepepadoTka. @pakimoHHas IEPETOHKA, TEPMUYECKUN U KaTaTUTHIECKUN
KpekuHr. [IpupoiHbIii ra3, ero cocTaB U MPaKTHUYECKOE UCTIOIb30BaHue. KaMeHHBIH yrob.
KokcoBanue kaMEHHOTO yIJIsl.



Anxanwl. I'omonorudeckuit psix u oomas Gopmyia ankanoB. CTpoeHHE MOJICKYJIBI METaHa U
JIpYrux ajkaHoB. M3omepus 1 HOMEHKIAaTypa aJkaHOB. DU3NUYECKHE U XUMUYECKHUE CBONCTBA
AJIKaHOB: PEaKLUU 3aMELICHMUS,

TOpPEHHE aJIKAHOB B PA3JIMYHBIX YCIOBUSAX, TEPMUUECKOE PA3IOKEHUE AJIKaHOB, N30MEpHU3aLUs
ankaHoB. [Ipumenenne ankaHoB. MexaHW3M peaklUy PaJIUKaIbHOTO 3aMEIEHUS, €T0 CTAIHH.
[TpakTHYeckoe UCIOIB30BaHNE 3HAHUM O MEXaHU3Me (CBOOOHOPAAMKAIEHOM) PEaKIHH B
IpaBUJIaX TEXHUKH O€30I1aCHOCTH B OBITY M Ha Ipou3BoJIcTBE. [IpombliieHHbIe crIOCOOBI
MOJIyYEHHUS: KPEKUHT aJIKaHOB, ()PAKIIMOHHAS NIEpEeroHKa HedTH.

Ankenvl. 'oMmonoruueckuit psg u obmas popmyna ankeHoB. CTpoeHHE MOJIEKYJIbl STHIIEHA U
JIpyrux ajkeHoB. M3omepus ajakeHOB: CTpYKTYpHasl U IpocTpaHcTBeHHas. HomeHkiiatypa u
¢du3nyeckre cBoMCTBa alnkeHoB. [loyuyeHue STUICHOBBIX YIII€BOJOPOJOB U3 AJIKaHOB,
raJIoreHajIKaHoB, CIUPTOB. Peakuiuy npucoeanHenns (THIpUpoBaHKe, I'IPOrajlor€HHPOBaHUE,
rajJloreHMpoBaHue, ruparanus). Peakuu okuciaeHus 1 nojauMepusannu ankeHos. [Ipumenenne
AJIKEHOB Ha OCHOBE MX CBOMCTB

Pemienue pacueTHbIX 3a7jay Ha yCTAaHOBJICHUE XMMUYECKOH (pOPMYJIbI BELIECTBA 10 MACCOBBIM
JIOJISIM DJIEMEHTOB.

Anxunol. I'omonorudeckuit psix ankuaoB. O0mas hopmyna. CTpoeHHE MOJIEKYIIbI alleTHIeHA
U IpyruXx ajJkuHOB. M3omepus ankuHoB. HoMeHKaTypa alleTUIIEHOBBIX YIJIEBOAOPOIOB.
[Tony4yeHue ankMHOB: METAHOBBIM U KapOUIHBINA criocoObl. du3nueckue cBOMCTBA aIKUHOB.
Peakuuu npucoequHeHys: rajloreHupoBaHue, TMIPUPOBAaHUE, TUAPOTaIOreHUPOBAHUE,
runparanus (peakuus Kyueposa). Jlumepuzanus 1 Tpumepusanus ajakuHOB. Bzaumogeiicteue
TEPMHUHAJIBHBIX AJIKUHOB C OCHOBaHUsAMU. Okuciienue. [IpumeHeHue aaKuHOB.

[{uenvi. CTpOEHHE MOJIEKYJI, U30MEPHSI U HOMEHKJIATypa ajkaineHoB. dusndeckue CBOMCTBA,
B3alMHOE PACII0JIOKEHNE TU-CBSA3EH B MOJIEKYJIAX AJIKaJIMEHOB: KYMYJIMPOBAaHHOE,
COIPsDKEHHOE, H301MpoBaHHOE. OCOOEHHOCTH CTPOCHMSI CONPSDKEHHBIX alKaJueHOB, UX
MOJIyYEHHUE.

AHanorus B XMuMHUYE€CKUX CBOMCTBAaX aJIKEHOB U alKaaueHoB. [lonmumepnsanys ankagueHoB.
HatypanbHblit 1 cCHHTETHYECKUH Kaydykd. Bynkanuzamus kaydyka. Pesuna. Pabotsr
C.B.JIebGeneBa, 0COOEHHOCTH peakLuii MPUCOEAMHEHUS K aJIKaJAUEHaM C CONPSKEHHBIMU 1~
CBS3SIMH.

Luxnoankanwl. I'oMonornueckuil psa u obmas Gopmyiia ukioankaHos. Hanpsokenue nukia
B C3Hg, C4Hg CsHig , konpopmanmu CeHia, M30MepHs UKITIOATKAHOB (IO CKEJIETY», IUC-,
TPaHC-, MEKKIIACCOBas). XMMHUECKUE CBOICTBA IIMKIIOAJIKAHOB: TOPEHUE, Pa3I0KEeHNUE,
paaMKanbHOE 3aMelieHne, n3omepusanus. OcoOble CBOMCTBA LIMKJIONPOIaHa U IUKJIOOyTaHa.

Apenvi. ben3on kak npeacraButens apeHoB. CTpoeHHne MoJIeKyIbl 0eH3011a, CONPsKEHNE MH-
cszeil. [lonyuenue apenoB. dusnueckue cBoiicTBa OeH301a. Peakuyn 31exkTpoduibHOro
3aMeIIeHus C yYacTHeM O€H30I1a: TaJJorTeHUPOBaHUe, HUTPOBAaHUE, aKWIMpoBaHue. OprueHTanus
IpU 3IEKTPoPUIBHOM 3aMellieHnH. Peakiiny G0KOBBIX Lienel ankuinoen3on0B. CrocoObl
nonydeHus. [IpuMmeHneHue 6eH305a U €ro roMOJIOTOB.

Pemenue pacueTHbIX 3a71a4 Ha BBIBOJ (JOPMYJT OPraHUYECKUX BEIIECTB IO MACCOBBIM JOJSIM U
0 NIPOJTYKTaM CTOpaHUsl.

JemoncTpanum. ['openne Merana, 3TuiI€Ha, 3TUHA, OeH305a. OTHOILIEHUE 3THX BEIIECTB K
pacTBOpaM IepMaHraHara Kajius 1 OpoMHo# Boje. OnpezeneHne KayeCTBEHHOIO COCTaBa
MeTaHa U ATHJIEHa 10 MPOyKTaM ropeHus. B3peiB cMecu meTtana ¢ Bo3ayxom. [lonyuenue
MeTaHa B3aUMOJICHCTBUEM alleTaTa HaTpHs ¢ HATPOHHOM M3BECTHIO; alleTHUIIeHa KapOUTHBIM
CrocoO0OM; ATHIIEHA - peaKluel AeruapaTalii STHIOBOTO CIIUPT; pa3iio’KeHUe KaydyKa IpH
HarpeBaHUM UCIBITAaHUE NIPOITYKTOB pa3iokeHus. bensoun kak pactBopurens. Hurposanue
OeH3ona.

JlabopaTopHblie onbIThI. 1.J3roToBNEHNE MOIEEN YTIIEBOIOPOAOB U X
raJIOreHIIPOU3BOIHBIX.2.O3HaKOMIIEHUE C MTPOIYyKTaMH He(pTH, KAMEHHOTO YISl M MPOAYKTaMuU
ux nepepadotku. 3.00HapykeHUE B KEPOCHHE HENPEAeNbHBIX coequHeHnH. 4. O3HaKOMIIEHUE C
o0OpasmamMu KayqykoB, pe3HHBI U DOOHHUTA.

IIpakTnyeckas padora. 2. «llonxydeHue 3TUICHA U U3YUYE€HUE €TO CBOUCTBY

Tema 4. Cnupmot u ¢penonvt. (6 +1 uac npakmuxym)
Cnupmeui. CocTaB 1 Ki1accuuKanys cupToB (10 XapaKkTepy yrJIeBOJOPOIHOTO paguKaia U Mo
aTOMHOCTH ), HOMEHKJIaTypa. MI3oMepus ciupToB (M0JI0KEHUE THAPOKCHIIBHBIX Py,
MEKKJIaCCOBAsI, «YIIIEPOAHOTO CKeneTay). Pu3nueckue CBOMCTBA CIUPTOB, UX MOIyYEHHE.



MesxmonexymnsipHast BOOOpOAHas CBA3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS MOJIEKYIT
CHHUPTOB. XMMHUYECKHE CBOMCTBA CIIUPTOB, 00YCIOBIICHHBIC HAJTMUYUEM B MOJIEKYJIaxX
TUAPOKCOTPYIIT: 00pa30BaHKE aTKOTOJIATOB, B3aUMOJIEHCTBUE C TaJIOT€HOBOAOPOIaMH,
MEXMOJIEKYJISIPHAsl U BHYTPU MOJIEKYJISIpHAs JeTUapaTalus, dSTepru(uKans, OKUCICHUE U
neruapupoBaHue cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX cupToB. KauecTBeHHas
peaxkuusi Ha MHOIOaTOMHBIE CIIUPTHI. BaxkHelne npeacTaBuTeNu CIMPTOB: METAHOI, ATaHO,
STUJIEHTJIMKOIIb, TNIMLEepuH. OU3N0I0rnyecKkoe 1eCcCTBUE METaHOJIA U 3TaHoJa. PaccMoTpenue
MEXAHU3MOB XUMHUYECKHUX PEAKIIHM.

@enonvl. CTpoeHue, n3oMepus, HOMEHKIIaTypa GeHOOB, UX PU3NYECKUE CBOWCTBA U
nosydeHue. XuMHUYeCKue cBoiicTBa (heHosioB. KucinotHeie cBoiicTBa. B3auMHoe BIUsSHUE aTOMOB
U TPYIII B MOJIEKYJIaX OPraHMYECKUX BellecTB Ha npumepe (penona. [lonukonaencanus henona
¢ popmanbaerugom. KauectBennas peakuus Ha dhenon. [Ipumenenue ¢penona. MHoOroaromusie
(heHOoTbI.

JemMoHcTpanun. Brinenenue Bonopoaa U3 3tuinoBoro cnupra. CpaBHEHHE CBOMCTB CIIUPTOB B
TOMOJIOTHUYECKOM pAY (PacTBOPUMOCTH B BOJIe, TOPEHUE, B3AUMOICHCTBHUE C HATPUEM).
BsaunmoneticTBue riunepuHa ¢ HatpueM. [lonydenue cnoxHabix 3¢pupoB. KadectBeHHas
peaxiusi Ha MHOroaTOMHbIE ciupThl. KauecTBeHHas peakius Ha PeHo (C XJIOPUIOM Kele3a
(1), PacTBOoprMOCTb (heHOJIa B BOJIC TIPU PA3IUYHOM Temreparype. BoitecHenue enosna u3
®eHouATa HATPUA YTOIbHON KUCIOTOM.

JlabopaTopHble onbIThI. 1. PacTBOpeHue riniiepuHa B BOJE U peakus ero ¢ TiAPOKCUIOM
memu (11). BzaumonetictBue deHosia ¢ OpoMHOI BOION U C paCTBOPOM IIETOYH.
IIpakTuyeckas padora. 3. «CrnupThl U HEHOTB

Tema 5. Anvoecuowvt u kemonwl. (5+1 uac npakmuxym)

Anpaeruabl 1 keToHbl. Knaccudukanus, cCTpoeHre X MOJEKYJ, U30MEpHs 1 HOMEHKJIATypa.
OcobeHHOCTH CTpOeHUsT KapOOHMIbHOU Tpynmbl. Dusnyeckue cBoicTBa GOpPMabACTHIA H €r0
roMOoJIOroB. XHMHUYECKHE CBOICTBA albAeTUI0B, 00YCIOBICHHbBIEC HATUYHEM B MOJIEKYJIE
KapOOHMIILHOHM TPYTITBI aTOMOB (THAPUPOBAHKE, OKUCICHUE aMMHUAYHBIMUA PACTBOPAMH OKCHJIA
cepebpa u runpokcuna meau (I1)). IpucoeanHenne CHHUIBHON KUCIOTHI U OUCYNIbPUTA
Hatpusi. KauecTBeHHBIE peakiiuy Ha anbAeTHabl. Peakius moimkonaeHcanuu GeHona ¢
dbopmanbaerugoM. OCOOEHHOCTH CTPOCHHS U XMMUUYECKUX CBOWCTB KETOHOB. B3anumHoe
BJIMSTHUE aTOMOB B MOJIEKyJaX. ['ajJJoreHupoBaHue anbJAeruioB U KETOHOB [10 HOHHOMY
MeXaHU3My Ha cBeTy. KadecTBeHHast peakiysi Ha METUJIKETOHBI.

Jemoncrpanun. Komnekuus anpaernnos. Peakuus «cepedpsHoro 3epkana». Okucienue
OeH3abAeruia Ha BO3AyXe.

JlabopaTopHble onbIThbl. KauecTBeHHBIE peakuu Ha ajdbAETUAbI (C aMMUAYHBIMU
pacTBOpamu okcujaa cepedpa u rugpokcuaom meau (11)). Oxucnenue cnupra B ajabAerul.
[Tosryuenue u cBoiicTBa KapOOHOBBIX KUCIIOT.

IpakTHyeckasi padora Ned «Anpaerunpl. Ketonsn»

Tema 6. Kapoonoevie kucinomel, ciosxcnuie 3¢pupot u sxcupeul. (9+1 uac npaxmuxym)

Kapbonosvie kucromui. CtpoeHue MoJIeKysl KapOOHOBBIX KHCIOT M KAPOOKCUIIBHON TPYIIIIBL.
Knaccudukanust 1 HoMeHkIaTypa KapOOHOBBIX KHCJIOT. DU3nUYecKre CBOMCTBA KapOOHOBBIX
KHCJIOT U UX 3aBUCUMOCTb OT CTpOeHMs MoJieKysl. KapOoHOBbIE KMCIOTHI B IPUPOJIE.
buonoruueckas posiab KapOOHOBBIX KHCIOT. O0IIKEe CBOMCTBA HEOPraHMUECKUX U OPraHUYECKUX
KHCJIOT (B3aUMOJIEHCTBHE C METAJIIaMU, OKCUJIAMU METAJUIOB, OCHOBAaHHUSIMU, COJISIMU ). BriusiHue
YII€BOJIOPOAHOTO pajinKaja Ha CHTy KapOOHOBOW KHCIOTHI. Peakius arepudukanum, ycioBus
ee npoBeieHus. OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE, HETIpe Ie/IbHbIe KapOOHOBBIE KUCIIOTHI.
OTtaenpHbIE MPEICTaBUTENN KUCIIOT.

Cnoorcnvie 3¢pupel. CTpOSHHE CIIOKHBIX 3(UPOB, H30MEpUS (MEXKKIACCOBAst U «yTJIEPOJTHOTO
ckenera»). Homenkmnarypa ciaoxHbIx 3¢pupoB. OOpaTUMOCTh peakiMK dTepUuUKaiu, r’HaIpoIu3
CJIOKHBIX 3(prpoB. PaBHOBECHE peakMu: dTeprUpHUKALUN- TUAPOIN3a; PAKTOPHI BIUSIOIINE HA
TUAPOIIN3.

Kupui - cinoxxsble 3GUpHI IIIMIEpruHa U KapOOHOBBIX KUCIOT. COCTaB M CTPOEHHE MOJIEKYJT
xupoB. Knaccudukanus sxupos. OMbUIEHUE )KUPOB, MOJIydeHUE MblIa. Mblia, 00BbsICHEHHE UX
Moromux cBoicTB. JKupsl B pupojie. buonorndeckas ¢pynkuus xupos. [Toustue 06 CMC.
O0Bacuenne Moromux cBoicTs Mb1a © CMC.

JdemMoHcTpanuu. X¥MHUYECKHE CBOMCTBA YKCYCHON U MYPaBbUHOM KHUCIIOT. Bo3roHka
OeH30iHOM KucaoThl. CBOWCTBA HEMPEIEIbHON OJICMHOBOM KUCIOTHI. [loydeHne cioskHOTro




a¢upa. Komrexius macer.

JlabopaTopHblie onbIThbl. PacTBOpUMOCTSH 5kUpOB. [l0Ka3aTeIbCTBO HEMPEAEIBHOTO XapaKTepa
KUIKOro xkupa. OMpuieHuE KupoB. CpaBHeHHE cBOKMCTB Mbuta 1 CMC.

IIpakTunyeckas padora Ne5 «KapOoHOBBIE KUCTOTHI»

Tema 7. Yeneeoowt. (6+1 uac npakmuxym)

OTUMOJ0rus Ha3BaHus Kinacca. MoHo-, Tu- 1 noaucaxapubl. [IpeacraBurenu kaxaoi
rpynmsl. buonoruueckas posb yriieBooB. VX 3HaueHHE B )KU3HU Y€JIOBEKA U OOILECTBA.

Monocaxapuodwel. Ux xnaccuduxarus. ['ekco3sl U UX mpeacTaBuTenu. [ roko3a, ee
¢u3nueckre CBOMCTBA, CTPOCHUE MOJIEKYJIbl. PaBHOBECHS B pacTBOPE TIIIOKO3bI. 3aBUCUMOCTh
XUMUYECKUX CBOMCTB IIFOKO3bI OT CTPOEHUS MOJIEKYJIbl. B3anMoaeincTBre ¢ rTiApOKCHIOM
menu(ll) mpu KOMHATHO TemmepaType U HarpeBaHUH, dTepUPUKALNS, PEaKIUs «CepeOpsIHOro
3epKajay, rupupoBanue. Peakunu OposkeHUs IIIIOKO3bI: CIUPTOBOT0, MOJIOYHOKHCIIOTO.
I'moko3a B npupoze. buosornyeckas posb riroko3sl. [IpuMeHeHne rioKo3bl Ha OCHOBE €€
cBOMCTB. PPYyKTO3a KaK M30MeP IIIH0KO3bl. CpaBHEHUSI CTPOCHUS MOJIEKYJ M XUMHUYECKUX
CBOWCTB TJIIOKO3bI U PPyKTO3bl. PPYKTO3a B IPUPOJIE U €€ OUOIOTHYECKast POIIb.

Hucaxapuovl. CTpoenue, odmas popmyina u npeacrasurenu. Caxaposa, 1aKTo3a, MaJbT03a, UX
CTpoeHue u ouonoruyeckas poib. ['naponus aucaxapuaos. [IpombliieHHOE MOTyueHHE
caxapo3bl U3 IPUPOJIHOTO ChIPbA. Honucaxapuowl. O0mias popmyna u
IPEJICTaBUTENIN: JEKCTPUHBI U INIMKOTeH, Kpaxmall, [IeJUIH0103a (CpaBHUTEIbHAs
XapakTepucTrka). Puznyeckue CBOWCTBA MOMUCAXapUa0B. XUMHUYECKHE CBONCTBA
nosucaxapuaos. ['naponus nonucaxapunoB. KauecTBeHHas peakius Ha Kpaxmall.
[Tonucaxapuasl B mpupojie, ux Ouonorudeckas pois. [[puMeHeHune noiaucaxapuaoB Ha
OCHOBaHUU UX CBOMCTB (BosiokHA). [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX. B3aumoneiicteue
LEJUTIONO3bI C HEOPraHUYECKHUMH U KapOOHOBBIMH KHCIOTaMH - 00pPa30BaHUE CIOXKHBIX 3(PHUPOB.

Jemoncrpauuu. B3anmoneiictBue riaroko3sl ¢ ruapokcunom mean(ll) 6e3 HarpeBanus u npu
HarpeBaHuu. Peakius «cepeOpsHOro 3epkainay rioKo3bl. [ UIpoan3 caxapossl, HEJUTI0I03bl |
Kkpaxmana. Koymekuus BOJIOKOH.

JlaGopaTtopubie onbIThI. B3anmoelicTBre TTIOKO3bI U caxapo3bl ¢ ruapokcuaoM meau(1l).
B3aumoneiictBue kpaxmana c iogom. OOpasiibl IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckas padora. Ne 6 «YrieBoasn»

Tema 8. A3omocoodepircawyue coeounenus. (11+2 uaca npakmuxym)

Amunwl. Onpenenenre aMmuHoB. CTpoenue aMmuHoB. Knaccugukanus, nzomepus u
HOMEHKJIaTypa aMUHOB. AnM(aTHUeCKUe U apoMaTHieckue aMuHbl. AHWIMH. [lomyuenue
aMHMHOB: aJIKUJIMPOBAHNE aMMHUAKa, BOCCTAHOBJIEHUE HUTPOCOEANHEHUH (peakius 3uHIHA).
®Pu3nyecKue CBOMCTBa aMUHOB. XMMHUYECKHE CBOWCTBA AMUHOB: B3aUMOJECHCTBUE C KHCIOTAMU
1 Bo10il. OCHOBHOCTb aMUHOB. ['OMosIOornuecKnii psi apoMaTU4ECKUX aMUHOB. AJIKMIMPOBaHHE
U allJIMpOBaHKE aMUHOB. B3anMHoOe BiIMsIHIE aTOMOB B MOJIEKYJIaX Ha MpUMEpe aMMHUaKa,
ann(paTHUECKUX U apOMaTHYECKUX aMUHOB; aHWJIMHA, OEH30J1a U HUTPOOEH301a.
Amunokuciomul. CocTaB U CTPOCHHE MOJIEKYJ AMMHOKUCIIOT, U30Mepuu. J|BONCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHMHOKHCIIOT U €€ IPUYMHBL. B3aumMoeicTBue aMMHOKHCIIOT €
OCHOBaHUSIMHU, 00pa30BaHME CIOXKHBIX 3QHUpoB. B3anMoaelicTBie aMUHOKHUCIIOT C CUIIbHBIMU
kucinotamu. OOpa3oBaHue BHYTPUMOJIEKYISIPHBIX coJiel. Peakiins mOIMKOHAEH Calluu
AMUHOKHCIIOT.

benxu - npupoaasie Ouononumepsl. [lentuanas rpymnmna aroMoB ¥ eNTHIHAS cBA3b. [lenTusl.
benku. IlepBuunas, BTOpHUHas U TPETUYHAS CTPYKTYpbI O€IKOB. XMMHYECKHE CBONCTBA OEIKOB:
TOpeHue, IeHaTypalys, THIpoJIn3, KayeCTBEHHbIE peakiuy. buonornueckue GyHKIuN OEIKOB.
3navenne O0enkoB. YeTBepTUUHAS CTPYKTypa OCJIKOB KaK arperarusi OSJIKOBBIX U HEOCITKOBBIX
MmoJnekys. ['mobanbHas mpoOiema OenkoBoro rojgoaanus u mytH ee pemenus. [lonstue ITHK n
PHK. ITonsTue o HykneoTuae, MMPUMUINHOBBIX U IYPUHOBBIX OCHOBaHUsX. [lepBuuHas,
BrOpruyHas u TpetuuHas crpykTypsl JIHK. buonornueckas pons JJHK n PHK. I'ennas
MHXEeHepusi 1 OMOTEXHOJIOTUSI.

JemoHcTpanun. ONbITH C METUIIAMUHOM: TOPEHHE, IEJIOUHBIE CBOMCTBA PacTBOPA.
O6pa3zoBanue coseil. B3anmoseiicTBue aHuiIMHA C COMISTHON KUCIOTOM U ¢ OPOMHOM BOJIOM.
Oxpacka TKaHU aHWIMHOBBIM KpacuTeneM. JlokazarenbcTBO Hanu4Ksl (PyHKIIMOHAIBHBIX TPYIII B
pacTBOpax aMUHOKHCIIOT. PacTBopenue u ocaxaeHue 6enkos. [lenatypanus 0enkos. Komnexims
«BonokHay.

JlaGopaTopHble onbIThI. 1.00pa3iibl CAHTETHYECKUX BOJIOKOH. 2. PacTBopeHune OeKoB B




Boje. Koarymsmus xenaruaa ciupromM. 3.1IBeTHbIe peakunn 6enkoB. 4.O0HapykeHHe Oenka B
MOJIOKE.
IpakTuyeckas padora Ne7 «Azorcoaepxaniue OpraHM4ecKiue COeTMHEHUSI»
IIpakTuyeckas padora Ne 8 «MneHTudukanus OpraHMuECKUX COCIMHEHUI
O0600menue mo kypey (8uacon)
Tema 9. Buonozuuecku akmuenwvie eeujecmaa. (6+2 uaca npakmuxym)

[Tonstue o BuTamunax. Mx knaccudukanus u obo3Hauenue. [Ipoduiiakrrka aBUTaMUHO30B.

[TonsaTue o pepMeHTax KaK O OMOIIOTHUYECKUX KaTaIu3aTopax OeNKOBOW MPUPOIBI.
Oco0eHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUHU C HEOPTaHUYECKUMH KaTallu3aTOPAMHU.
3HavyeHre B OMOJIOTHH U IPUMEHEHHUE B MpoMbIuIeHHOCTH. Knaccnukarus GpepmMeHToB.
Oco0eHHOCTH CTPOEHUS U CBOMCTB ()EPMEHTOB: CEIEKTUBHOCTD U 3(PPEKTUBHOCTD.

[TonaTne o ropMOHaxX Kak OMOJIOTMYECKH AKTUBHBIX BEIECTBAX, BBIMOIHSIOLINX
SHAOKPUHHYIO PETYIISIIH, KU3HEICATEIbHOCTH OPraHU3MOB.

[TonsTHE 0 JIeKapcTBaX KaKk XMMUOTEPANIEBTUYECKUX ITpenapaTax. I pyIibl 1ekapcTB:
cynbhaMuibl, aHTHOMOTHUKH, acTiupHH. be3ornacHble criocoObl MPUMEHEHUS JI€KapCTBEHHBIX
dopm.

IIpakTuyeckasi padora Ne. 9. «/lefictBue pepMEHTOB Ha pa3IMYHBIC BEIICCTBAY

IpakTuuyeckas padora Ne. 10. «AHanu3 JeKapCTBEHHBIX IPENapaTOB)

TeMaTnuyeckoe NJIAHNPOBAHUE



Ne Tema KosaunyecTBO
ypOKa 4acoB
Beeoenue (Tuacos)
1 [Ipenmer opranumyeckoil xumuu. HayduHbie METOABI MO3HAHUSI BEUIECTB U 1
XUMHUYECKUX SIBJICHUU
2 Teopust crpoeHus oprannyeckux coenuHenui A.M. bytiepoa 1
3 CrtpoeHue aToma yriepoaa 1
4 KoBasieHTHas xumMu4eckas CBA3b 1
5-6 Banentnsle cocTosiHMs aTOMa yTiiepo/ia 2
7 BxoaHOM KOHTPOJIBHBIN CpeE3 1
Tema 1. Cmpoenue u knaccuguxkayus opzanuveckux coeounenuii (11+I1uac npakmuxym)
8-9 Knaccudukanust opraHnueckux coeaquHeHUN 2
10 IIpakTnyeckas paGora Ne 1 KauecTBEHHBIN aHaNM3 OPraHUYECKUX 1
COEIUHEHUN

11-12 | OcHOBBI HOMEHKJIATYPbI OPTaHUYECKUX COCIUHEHHM 1
13 Pemenue 3an1a4 u ynpaxHeHui 1

14-15 N30omepust B OpraHnyecKoil XMMUU U €€ BUbI 2

16-17 O06oOmeHre W cucTeMaTu3alys 3HaHUH O CTPOCHHHM M KjacCHU(UKAIUU 2

OPraHUYEeCKUX COCTUHEHUN
18 Koutponbaass pabora Ne 1 mo Teme «CtpoeHue u Kiaccuuxarus 1
OPraHUYECKUX COCTMHEHUIN
19 AHaM3 KOHTPOJIBHON paboThI 1
Tema 2. Xumuueckue peaxkuyuu 6 opeanuueckoii xumuu (6uacoes)

20-21 | Tunbsl XUMHAYECKHUX PEAKIU B OPTaHUUECKOU XUMUU 2
22 PeaknnoHHbIe YacTULIBI B OPraHUYECKON XUMHUHU 1
23 B3aumHoe BiusiHEE aTOMOB B MOJICKYJIAX OPTaHUYECKUX COCTMHEHHI 1
24 OO6o01IeHre U cUCTeMaTh3alys 3HAaHUM O TUMaX XUMHUYECKUX PeaKlHid u 1

BHJIaX PEATHPYIOIMINX YACTHI]
25 KontponbHas pabora Ne 2 Tursl XMMUYECKHX peakUil B OpraHn4ecKoi 1
XUMUHN
Tema 3. Yeneeo0opoowt (20+1uac npakmuxym)

26-27 IIprpoaHbIE HCTOYHUKH YIIIEBOAOPOIOB 2

28 Anxanbl: CTpoeHue, HOMEHKJIaTypa, U30Mepusi, MojlyyeHue, pu3nyecKkue 1
CBOMCTBA

29-30 | XuMHYECKHE CBOMCTBA aJIKaHOB 1

31 AJIKEHBI: CTPOCHHME, HOMEHKJIATypa, U30MEpHs, TMOJIydeHHe, (pu3nyeckue 1
CBOMCTBA

32-33 | XuMuYecKue CBOWCTBA AIKEHOB 2

34 IIpakTuyeckas padora Ne 2 «llomydyenne 3TuiieHa M HM3y4E€HHE €r0 1
CBOWCTB»

35 AJIKUHBI: CTpOEHHE, HOMEHKIIATypa, U30Mepus, MoiTydeHue, Qpuandeckue 1
CBOICTBA

36 XUMHUYECKHE CBOMCTBA AIKUHOB 1

37 AnKanueHbl:  CTpOCHHE, HOMEHKJIaTypa, HM30MEepHs, IOJy4YeHHUE, 1
dbuznyeckue cBoicTBa

38 XuMuyeckue cBoicTBa ankaaueHos. Kayuyku. Pesuna 1

39 [{ukmoankaHpl: CTPOCHHE, HOMEHKJIATypa, HW30MEpHUs, IMOIydYeHHE, 1
dbuznuecKkue cBOCTBa

40 XUMHYECKHE CBOMCTBA [IUKJIOAIKAHOB 1

41 ApomaTudecKkue yriaeBoAopOoabl (apeHbl): CTpOEHHWE MOJIEKYJbl OeH3o07a. 1
W3omepust m HOMeHKIaTypa apeHoB. [lomydenwe apeHOB, (u3mdeckue




CBOMCTBA

42 XuMu4ecKkue cBorcTBa OeH301a 1

43-44 ['eneTnueckast CBA3b MEXKYy KJIaCCAMH YTJIE€BOJIOPOJIOB 2

45 O0600111eH1E 3HAHUN 10 TEME 1

46 KonTponbhas padota Ne 2 o Teme «YTJIeBOIOPOIBI» 1
Tema Ne 4. Cnupmut u ¢penonwt (6+I1uac npakmuxym)

47 CoupTel:  cOCTaB, CTPOCHHE, HOMEHKJIATypa, H30MEpHs, IOJIy4YEHUE, 1
busnyeckue cBoiicTBa

48-49 | XuMHuecKre CBOMCTBA MIPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB 1

50 XHUMHUYECKUE CBOMCTBA MHOTOATOMHBIX CIIUPTOB 1

o1 ®enoubl. DeHOII: COCTaB, CTPOEHUE 1

52 XuMuyeckue cBoicTBa (heHona 1

53 IIpakTuyeckas padora Ne3 «CrupTsl U PEHOIBD) 1

Tema 5. Anvoezuovt. Kemonuwt (5+1uac npakmuxym)

54 Anpaeruibl U KETOHbl ~ COCTaB, CTPOCHHME, HOMEHKJATypa, H30MEpus, 1
Kkiaccudukanus, Gu3nIecKue CBONCTRA.

95 XUMHYECKUE CBOMCTBA albJACTU/IOB U KETOHOB 1

56 IIpakTuyeckas padora Ned «Anvoecuovi. Kemonwl» 1

57 Cuctematuzanmsi W 0000IIeHHWE 3HAHUH O cCHOUpTax, (QEHOJNIAX W 1
KapOOHMJIBHBIX COCAMHEHUSIX

58 Kontponbnas padora Ne 3 mo temam «CrnupThl U (EHOIBI», «AJbACTHIBL. 1
Keronp»

59 AHanu3 KOHTPOJILHOM paboThI 1

Tema 6. Kapoonoewie kucnomul, cnodxycuwie 3¢gpupot, sxcupwt (9+1uac npakmuxym)

60 KapOoHOBBIC KHCIIOTBI:  COCTaB, CTPOCHHE, HOMEHKIATypa, H30MEepus, 1
Kkinaccudukanus, (U3MUecKue CBONCTBA MpPENeiIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

61 XuMHUECKUE CBOICTBAa KapOOHOBBIX KUCIIOT 1

62 IIpakTnyeckas padora NeS «KapOoHOBBIE KUCIOTHI» 1

63 Crnoxnble 3¢upbL: cOCTaB, CTPOEHHE, HOMEHKIaTypa, H30MepHus, 1
(bu3nYecKue CBOMCTBA

64 XUMHUECKUE CBOICTBA CIIOKHBIX 3(hUpoB 1

65 JKupbr: cocTtaB M CTpOCHHE MOJIEKYJI, HOMEHKJIAaTypa U KiaccupUKaIus, 1
¢du3nyeckre CBONCTBA

66 XuMudeckue cBoiicTBa xkupoB. Meuta 1 CMC 1

67 O06oOmenne © cucTeMaTu3alusi 3HAaHUH O KapOOHOBBIX KHCJIOTAX, 1
CIIOXKHBIX d(pupax, Kupax

68 KonTponbnas pabora Ne 4 1o teme «KapOoHOBbIE KHCIOTHI, CIOKHBIE 1
3UPBL, JKUPBD»

69 AHaiu3 KOHTPOJIbHON paboThI 1

Tema 7. Yeneeoowt (6+1uac npakmuxym)

70 Monocaxapuasl. ['ekcosbl. ['moko3a u ppykros3a 1

71 Jwrcaxapunpl: caxapo3a, MaJIbTO3a, JJaKTO3a 1

72 [Tonucaxapuapl: KpaxMall, HEJITI0JI03a 1

73 IMpakTuyeckas padora Ne 6 «YTaeBoab» 1

74 O06o00611eHne cucTemMaTu3anys U 3HaHui 00 yriaeBojax 1

75 Konrponbnas padora Ne3 «Kucnopoacoaep:xaiiie coeTuHEHUS 1

76 AHain3 KOHTPOJIbHON paboThI 1

Tema 8. Azomcooepircawue coeounenusn (11+2uaca npakmuxym)

77 AMUHBI: COCTaB, CTpPOEHHUE, KJacCU(pUKaLUs, U30MEPUS U HOMEHKJIATYpa,

buznyecKue CBOCTBa aMUHOB




78

XUMHYECKHE CBOMCTBA aMUHOB

79 AMUHOKHCIOTBI: COCTaB, CTPOCHHE, W30MEpUs W HOMEHKIATYpa;
dbuznyeckue cBoCcTBa aMUHOKHUCIIOT
80 XUMHUYECKUE CBOWCTBA aMUHOKHUCIIOT 1
81-82 | 'eneTnueckas CBsI3b MEXKy KJIaCCAMH OPraHUYECKUX COCTUHEHUMN. 2
83 benku kak Ouononaumepsl, ux Ouonorunyeckue GyHKIMKU. 3HaueHUuEe OEIKOB 1
84 IIpakTuyeckas padora Ne/ «A30TcoepKaliiue OpraHndeckue 1
COCTUHEHUS
85 Hyxkneunosvie kuciomol
86 IIpakTnyeckas padora Ne 8 «Mnentudukanus opraHuyecKux 1
COEIUHEHUI
87 O06o00muienne 1 cucTeMaTH3alys 3HaHU 00 YriIeBoJax M a30TCOEpIKaIIUX 1
COETMHEHUSIX
88 Kontponbnas padora Ne 5 mo TemaM «A30TcoAepKalie COSIMHEHUS 1
89 AHaun3 KOHTPOJIBHON pabOThI 1
O06001IeHNEe IO KYpCY OpraHu4YecKoi XuMum 8 yacos
90-91 [ToBTOpEHME «YTIEBOIOPOIBD) 2
92-93 [ToTOpenue «Kucnopoacoaepxaiiue CoeIuHEHUS» 2
94-95 | [ToBTOpEeHME «A30TCOACPIKALTUE OPTAHUIECKUE COCTMHEHUS» 2
96 WTOroBBIii TECT 1
97 AHaM3 UTOrOBOTO TECTA 1
Tema 9. Buonozuuecku akmugnwvie coeounenus (6+2uaca npakmuxym)
98 Butamunsl 1
99-100 | ®epmeHTHI 2
101 IIpakTuyeckas padora Ne9 «JleiicTBue (pepMEHTOB Ha pa3IMUHbIE 1
BEIIECTBA»
102-103 | 'opmoHbI 2
104 JlexapcTBa 1
105 IMpakTuyeckas padora Ne 10 «AHamu3 JeKapCTBEHHBIX MTPEIIApaTOBy 1




