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Pabouas mporpamma pa3paboTraHa Ha OCHOBE TPeOOBaHUH K MIAHHPYEMBIM PE3yJIbTaTaM
OCBOCHHMSI OCHOBHOHM oOpasoBarenbHoi mnporpammbl MBOY 1. Hpkyrck COII Ne 15,
peanusytonuii ®K 'OC Ha ypoBHE cpeHero o01ero oopa3oBaHusl.

PabGouass mporpamma BKIIIOYaeT B ceOsl cojepkaHHe, TeMaTH4ecKoe IJIaHHUpOBaHUE,
TpeOOBaHUS K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.

KonnyecTBo yueOHBIX yacoB, Ha KOTOpoe paccuntana PaGouas mporpamma:102 gaca (3
gyaca/uen) B 10xmnacce.

H3MeHenuii B mporpaMMy He BHECEHO

Yueouuku:Epemun B. B. Xumus. 10 kmace. YrayOnennsiii yposens / B.B. Epemun,
H.E. Ky3bpmenko, B.U. Tepenun, A.A. Jlpoznos, B.B. JIlynun. — 2-e u3z., crepeotun. — M.:
Hpoda, 2015.

IIporpamma: Epemun B.B., Ky3emenko H.E. u ap. [Iporpamma kypca xumun mis 8-11
KJIaCCOB 0011e00pazoBaTeNbHBIX yupexaeHuid. M.: JIpoda.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKU BbIITYCKHUKOB

B pesynbprare uzydeHuss XumMuu Ha IpoGUILHOM YPOBHE YUCHHK

JOJI:KEH 3HATL/TIOHNMATH

v/ POJIb XMMHHU B €CTECTBO3HAHMU, €€ CBS3b C APYIUMH €CTECTBEHHBIMU HAYKaMM,
3Ha4YeHHE B )KU3HU COBPEMEHHOTO O0IIeCTBa;

v BOKHENIIME XHMUYECKME IOHATUS: BELIECTBO, XMMHUYECKHI DIEMEHT, aToM,
MOJIEKYJIa,Macca aTOMOB U MOJIEKYJI, MOH, paJuKall, aJUIOTPOIIHSI, HYKJIUbl U U30TOIIbI, aTOMHbBIE
S-, p-, d-opOuTtanu, XUMHYECKass CBsI3b, OSJICKTPOOTPHUIATEIBHOCTh, BAJICHTHOCTh, CTEICHB
OKHCJICHUS, THOpUAN3AIMs opOuTasiell, MpOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII, MOJIb, MOJISIpHAS
Macca, MOJIAPHBI O00BEM, BEHIECTBA MOJIEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHUS,
KOMILJIEKCHBIE COEMHEHUs, UCIIEPCHBIE CUCTEMBbI, UICTUHHBIE PACTBOPBI, JICKTPOIUTHYECKAs
JIUCCOIMAINS, KUCIOTHO-OCHOBHBIC PEaKIIMU B BOJHBIX PAcTBOpPAX, THAPOJIA3, OKHUCICHHE U
BOCCTAaHOBJIEHHUE, 3JIEKTPOJIMU3, CKOPOCTh XMUMHUYECKOW pEaKIMU, MEXaHU3M pEeaklMH, KaTalaus,
TEIIOBOM 3¢ (EeKT peakiuu, HSHTAIBIHUS, TEIUIOTa O00pa30BaHUs, HSHTPOIHUS, XHUMUUYECKOE
paBHOBecHE, KOHCTaHTa paBHOBECHUS, YIIEpOAHBIA cKeneT, (YyHKIMOHAJIbHAs TpyIIa,
TOMOJIOTHSI, CTPYKTYpHasT W TPOCTPAHCTBEHHAs W30MEpHsS, WHIYKTUBHBIH U ME30MEPHBIN
b dekThl, dmekTpodus, HYKIEO(PWI, OCHOBHBIE THIBI pEAKIUi B HEOPraHHUYECKOH U
OPraHNYEeCKOU XUMUH;

v OCHOBHBIE 3aKOHbI XMMHH: 3aKOH COXPAHEHHs MacChl BEIIECTB, MEPHOIUYECKUI
3aKOH,

v/ 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH ABOTaIpo, 3aKoH ['ecca, 3aKOH JIEHCTBYIOIINX
Macc B KHHETUKE U TEPMOJIMHAMUKE;

v’ OCHOBHBIE TEOPUH XHMHHU: CTPOEHHS aTOMa, XMMHUUYECKOM CBS3H, DIIEKTPOIUTHIECKOM
JTUCCOIMAIINY, KHUCJIOT U OCHOBAaHMM, CTPOCHUS OPTaHMYECKUX COCAMHEHWH (BKIIIOYAst
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETUKY U XUMHYECKYIO0 TEPMOINHAMHUKY)

v’ xiaccu(pUKaIMIO ¥ HOMEHKJIATYPY HEOPTAaHUYECKUX U OPIraHMYECKUX COEIMHEHMIA;

v’ IIpUPOIHBIE HCTOYHHUKH YTIIEBOJAOPOJIOB M CITOCOOBI HX TIEPEPabOTKH;

v/ BElEeCTBAa U MaTEPHAIIbl, IIMPOKO UCIOJIbL3YEMBIE B IIPAKTHKE: OCHOBHbLIE METAJUIBI
CIUIaBbl, TpaduT, KBapi, CTEKIO, IEMEHT, MHHEpalbHbIE YAOOpEHUs, MHUHEpallbHbIE U
OpTraHWYECKHE KHUCIIOTHI, IMET0YN, aMMHUaK, yriaeBOAOPOAbI, (DEHOM, aHUIIMH, METAHOJ, dTAaHOJI,
ATUIICHTIIMKOb, TIUIEPUH, (OpMaNbIETH, aleTalbJeTHa, aleToH, TIJIF0KO03a, caxaposa,
KpaxMaJ,KjeT4aTka, aMUHOKHCIIOTHI, OEJIKH, UCKYCCTBEHHBIE BOJIOKHA, Kay4yKH, IJIACTMACCHI,
JKUPBI, MbUIA U MOIOILIUE CPE/ICTBA;

yMeTh



v/ Ha3bIBaTh U3y4YEHHbIE BEMIECTBA [10 «TPUBHAIBLHONY M MEXKyHAPOIHON
HOMEHKJIaTypaM;

v/ onpesieNATh: BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX DIIEMEHTOB, 3apsi
HWOHA, TUI XUMHUYECKOW CBS3U, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI, THI KPUCTAJUTMYECKOU
PELIETKU,XapaKTeP Cpelibl B BOJHBIX PAacTBOPAX, OKUCIUTEIb U BOCCTAHOBUTEIb, HAMPABICHUE
CMEIICHUsI PaBHOBECHUS II0J] BJIUSHUEM pPa3UYHBIX (HAKTOPOB, H30MEPHl M TOMOJIOTH,
MPUHAJIKHOCTh BEIIECTB K pPa3IUYHBbIM KjaccaM OpPraHMYECKUX COCAMHEHUH, XapakTep
B3aMMHOTO BJIMSIHHSI aTOMOB B MOJICKYJIaX, THIIbI PEaKIMi B HEOPTraHWYECKOH W OpraHuYeCKOn
XVMUH,

v/ XapakTepHU30BaTh: S- , P- U d-2JIEMEHTHI 10 UX MOJOKEHUIO B IEPUOIUUECKOM CHCTEME
J..MenpeneeBa; o0IMe XMMHYECCKHE CBOMCTBA METAJLIOB, HEMETA/JIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHX COCJAUHCHHWH; CTPOCHHE M  CBOWCTBA OPraHMYECKUX  COCAMHEHUU
(YrmeBomopo0B,cliupToB, (PEHOIOB, ambACTUIAOB M KETOHOB, KApPOOHOBBIX KHCIOT, aMHUHOB,
AMUHOKHCIIOT ¥ YTJIEBOJIOB);

v O0BACHATH: 3aBUCUMOCTb CBOMCTB XMMHYECKOIO DJEMEHTa M OOpa3sOBaHHBIX UM
BEILIECTB OT IOJOXXEHUA B nepuojauueckoil cucrteme JI.M. MenaeneeBa; 3aBUCUMOCTh CBOMCTB
HEOPTraHWYECKUX BEHIECTB OT UX COCTaBa M CTPOCHUS;, MPHUPOJY U CHOCOOBI 00Opa3oBaHUSs
XHUMHUYECKOH CBSI3H;

v/ 3aBHCUMOCTBH CKOPOCTH XMMHUYECKOM PEAKLIUM OT Pa3IHMyYHbIX (PAKTOPOB, PEAKIMHOHHON
CIIOCOOHOCTH OPTaHUYECKUX COCIMHEHUN OT CTPOCHHS UX MOJIEKYIT;

v/ BBIIOJHATL ~ XMMUYECKMH  DKCIIEPUMEHT  II0:  PACO3HABAHMIO  BaKHEHMIIMX
HEOPraHMYECKUX U OPTraHMYECKHUX BELIECTB; MOJYUYEHUIO KOHKPETHBIX BEIIECTB, OTHOCALINXCS K
M3YYEHHBIM KJIaCCaMCOCIUHCHHUI;

v/ IIPOBOJMTH PacyeThl 0 XUMUYECKUM (pOpMyJIaM ¥ YPaBHEHHUSAM PEaKIINi;

v OCYIIECTBJIATH  CAMOCTOSATEIBHBIM  IHOMCK  XMMHYECKOM  HH(OpMAlMu  C
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHMKOB (CHpPAaBOYHBIX, HAYYHBIX W HAyYHO-TIOMYJISPHBIX
W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOJIb30BaTh KOMITBIOTEPHBIC
TEXHOJIOTHH JUIsi 00pabOTKHM M Tepenadyd MHPOPMallUM U €€ MPEJCTABICHUS B Pa3IMYHBIX
dopmax;

HCI0JIL30BATH NPHOOpPeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYeCKOI 1esiTeJIbHOCTH U
MOBCEAHEBHOM KNU3HHU JJIS.

v IOHMMaHUS TJIOOATBHBIX MPOOJEM, CTOSIIMX TEPE] YETOBEUECTBOM:
9KOJIOTHYECKHX,

v/ BHEPreTHMYECKUX M CHIPHEBBIX;

v 00BACHEHHS XMMUUECKHX ABJICHUH, IPOUCXOAAIIUX B IPUPOE, OBITY U Ha
MIPOU3BOICTBE;

v/ BKOJIOTMYECKU IPAaMOTHOI'O MOBEIEHHUS B OKPYKAIOILEH Cpele;

v’ OLICHKH BIIMSIHUS XUMHYECKOTO 3arPA3HEHMST OKPYKAIOIIEN CPeIbl Ha OPraHu3M
YEJIOBEKa U JAPYTHE KUBbIC OPTaHU3MBI,

v’ Ge30macHOi paboTHI ¢ BEMIECTBAMHU B JJa00PATOPHH, OBITY U HA IIPOM3BOJICTBE;

v/ omnpeieNieHnst BO3MOKHOCTHU IIPOTEKAHUS XMMUUECKUX TIPEBPALIIEHUH B Pa3IMYHbIX
YCIIOBHSIX U OLEHKH MX MOCIIEICTBHIA;

v/ pacno3HaBaHus U MAEHTH(UKALUH BOKHENIINX BEIECTB U MATEPHAIIOB;

v/ OlICHKH Ka4yeCTBa MIUTHEBOU BOBI U OTIEIBHBIX IUIIEBBIX TPOAYKTOB;

v KPUTHYECKOH OIIEHKH JOCTOBEPHOCTU XMMHUUECKOM MH(OPMAIIHH, TIOCTYNAOLIEN U3
Pa3IMYHBIX UCTOYHHUKOB.

Coaeprxanue pasgesoB U TeM y4e0OHOro Kypca
10 kaace (3 4 B Henenro, Beero 102 4, u3 Hux 3 4 — pe3epBHOE BpeMs)

Tema 1. TeopeTnyeckue 0CHOBBI OPraHM4eckoil xumuu (26 4)



IIpenmer opranuyeckoit XuMuu. OCOOEHHOCTH OPraHMYECKUX BELIECTB. 3HAUYCHUE
opraHu4eckoil xumuu. IIpuunHbl MHOrO0Opa3us OpraHUYECKUX BEIIECTB.

ATOMHO-MOJIEKYJISIpHOE yueHHE. BemiecTBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO
cTpoeHus. KauecTBEeHHBI M KOJIMYECTBEHHBIM COCTaB BellecTBAa. MoJIpHas U OTHOCUTEIbHAS
MOJIEKYJIApHas Macchl BelecTBa. MosbHas 10 M MaccoBas JOJIsI AJIEMEHTa B BELIECTBE.
Crpoenue atoma. AToMHasi opoutais. [IpaBuiia 3anogHeHNs 2JIEKTPOHAMH aTOMHBIX OpOUTAJIEH.
Banentnslie anexrponsl. [lepuogunyeckuii 3axkoH. @opmMynupoBKa 3aKOHA B CBETE€ COBPEMEHHBIX
IIPEJCTaBICHUA O CTPOCHUU aToMa. M3MeHeHue CBONCTB JJIEMEHTOB M HUX COCIWHEHUN B
nepuosiax M Tpymnmax. OIEKTpOHHbIE KOH(HUrypalud aroMa yriepoja B OCHOBHOM U
BO30Y>KJICHHOM COCTOSTHUSIX.

XuMHYeCcKasi CBS3b. OJIEKTPOOTPULIATENILHOCTh. Buipl xumuueckoil cBsizu. MonHas
cBsa3b. KoBaneHTHas HenousisipHas M mosisspHast cBsi3b. OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MEXaHU3M OOpa30BaHMUs KOBAJCHTHOW MOJAPHON CBs3u. I[lONAPHOCTH M TMONAPH3YyEMOCTh
KOBQJIEHTHBIX CBs3€il. DeKTpoHHbIe GopMyiibl Mojekyi. I'eomerpus monekynsl. Bomnoponnas
CBs3b. ArperaTHblE COCTOSIHUS BEILIECTBA.

I'ubpunusanus opOuTaeil, ee TUIBI I OPraHMYECKUX COEIMHEHHMi: sp®, sp?, sp.
OO0pa3oBaHue G- U T-CBsI3€d B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUM.

Knaccudukanus  opranuuyeckux  BemiecTB. OCHOBHBIE — KJIACCBI  OPraHMYECKHX
coequnenuii. Kiaccudukanus OpraHMYecKHX COEAWHEHHH IO (QYHKIIMOHAIBHBIM TpPYIIIIaM.
Homenknatypa opraHuuyeckux BelecTB. MexayHapojaHas (CHCTeMaTHuYecKas)) HOMEHKJIATypa
OpraHMYECKHUX BELIECTB, €€ NPUHLUIBL. PanyoHanpHas HOMEHKIATypa. YIVIEPOAHBIA CKEJIET,
€ro TUIBI: LIMKINYECKUe, anuknndeckue. Kapbonukinuyeckue U reTepoluKINYecKHe CKEJeTh.
Bunsl cBszel B MOJEKylnax OpPraHMYECKHMX BEIIECTB: OJIMHAPHBIE, JBOMHBIE, TPOMHBIE.
M3MeHeHne >HEpPrUM CBSA3EH MEXIy aTOMAaMM YIJIEpoAa IPHU YBEIWYEHUM KPAaTHOCTH CBSI3H.
HacpllieHHble 1 HEHACBHIIIEHHBIE COEIMHEHUS. DJEKTPOHHOE CTPOCHHE M XUMHUYECKHUE CBSI3U
aToMa yriepoJa.

OcHoBbl Teopuu crpoeHusi BeuiectB. Teopuss A.M. bytiepoBa. @opmyibl cTpoeHUS.
ITonsitue 0 n3omepun. OCHOBHBIE MOJIOXKEHUS CTPYKTYPHON TEOPUU OPIaHUUYECKUX COCAVMHEHUN.
Xumnuaeckoe crpoenue. CtpykrypHas Gopmyna. CTpyKTypHast U IPOCTPAHCTBEHHAS M30MEPHSL.
N3omepust yrneponHoro ckenera. Mzomepus nosoxkeHus. MexknaccoBas uzomepus. Bunbl
IPOCTPAHCTBEHHOM m3omepuun. Onrtudeckas nzomepus. OnNTHUecKre aHTUNObI. XHUPaTbHOCTb.
XupajabHble U axupaibHble MOJeKyibl. ['eomerpuueckass u3oMepus (LUC-, TPAHC-U30MEpUs).
I'omonorus. I'omonoru. I'omosiorndeckast pa3HOCTb. [ OMOJIOrMYECKUE PsIIbL.

OnexkTpoHHble 3((}eKThl B OpPraHUYECKUX MOJIEKyJaX. OJIEKTPOHHOE CTPOCHHE
OpraHMYEeCKHX BEUIECTB. B3anMmHOE BIMsSHME aTOMOB M TIpyHI aToMOB. VHIYKTHBHBIM U
Mme3oMepHbIi 3¢ dexThl. [IpeacraBnenue o pezoHaHce.

KucnoTHOCTE 1 OCHOBHOCTH OPraHUYECKUX COCIAMHEHHUN. THIBI OpraHUYEeCKUX KUCIOT U
OCHOBaHUM.

OCHOBBI TEOpUHU PEAKIUI OPraHUYECKUX coequHEHUH. THUIbl OpraHMYecKuX peakiHi.
Knaccugukarnus peakuuii opraHMYeCKMX BELIECTB MO CTPYKTYPHOMY INpPHU3HAKY: 3aMelleHHe,
npucoeAuHeHre, oTuemienne. Mexanusmbl peakuuil. CrocoObl pas3pbiBa CBSI3U  YIJIEPOJI-
yriepos. CBOOOJHBIE pajMKaibl, HYKICOQWIbl U 31eKTpoduibl. OpraHuyeckue HOHBI U
paguKabl.

N3MmeHeHne cTeneHu OKHUCIEHUS DJJIEMEHTOB B COEAMHEHMsX. OKHUCIUTENBHO-
BOCCTAHOBUTEJbHBIE peakiyu. OKUCIEHNE U BOCCTaHOBJIEHHE. OKUCINTENN U BOCCTAHOBUTEIIN.
Mertoa 31ekTpoHHOro OanaHca. MeToa MOHHO-3IEKTPOHHOTo Oananca. OCHOBHBIE OKHCIUTEIH
OpraHNYeCKHUX coenHeHM. [lepMaHranar kanus Kak OKACIUTENb.

Pacuersl mo ¢opmynam U ypaBHEHUSM peakiuil. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akoH ABoraapo. 3akoH OOBEMHBIX OTHOMmICHWH. OTHOCHUTEIBHAS
IUIOTHOCTB ra30B. AJITOPUTM pELIeHUs 3a/1a4. BelunciaeHne Macchl BEIECTBA M0 €ro0 KOJIUYECTBY
U KosmyecTBa 1o macce. Onpe/enenre MacCoOBOM /10JIM AJIEMEHTAa B BEIIECTBE U KOMIIOHEHTa B



cMmecu. Bprumcnenne maccel M oObeMa TrazoB. BeiBox Qopmyn coenuHenuii. Pacuersl mo
YpaBHEHUSAM PEAKIIHIA.

[Tpaktuueckas pabora 1. OOGHapyxeHHE yriepoja, BOJOPOAA, CEpbl, TaJOr€HOB, a30Ta
B OPraHMYECKUX BEIIECTBAX.

KontponsHast padora Ne 1. TeopeTnueckue OCHOBBI OpraHMYECKONW XUMUHU

Tema 2. YrueBoaopoasl (25 4)

Anxanbl. AnudaTtudeckue yrieBoaopoasl. CTpoeHue Moiekyiasl meraHa. [lonsTtue o
KoHpopmanusax. M3omepuss ankaHoB. OOmas xapakTepucTHKa Kiacca, (QHU3UYECKUe U
XUMHYECKHE CBOWCTBA (FOpeHHE, KAaTAIUTUYECKOE OKUCIICHHE, rajloreHUpOBaHUe, HUTPOBAHUE,
KPEKUHT, MUPOn3). Peakiuu paaukaabHOro 3amenieHus. MexaHu3M peakiud XJIOPUPOBaHUS
MeTaHa. AnkaHbl B mpupoae. CHHTETHYECKHME CHOCOOBI IMOJIy4eHHs ajKaHoOB. MeTosl
MOJIyYCHHUsI aJIKaHOB M3 aJKWITATOTeHHIOB (peakius Bropma), nexkapOoKCHIMpOBaHHEM COJei
KapOOHOBBIX KHCJIOT U 3JIEKTPOJIU30M DPACTBOPOB coJiel KapOOHOBBIX KUCIOT. lIpumenenue
AJIKaHOB.

Huknoankanel. ANUIUKINYECKHE yriaeBogoponabl. OOmias xapakTepuUCTHKa Kiacca,
¢usuueckue cBoiicTBa. Buael u3zomepun. HampsokeHHbIE ¥ HEHANPSOUKCHHBIE — [TUKJIBI.
XUMUYECKUE CBOICTBA IUKJIONpPOINaHa (TOpeHHe, TUAPUPOBAHUE, MPUCOSAUMHEHHUE TalOreHOB,
raJIor€HOBOJIOPO/IOB, BOJbI) U LHKIOT€KCaHa (FOpEHHE, XJOPUPOBAHUE, HUTPOBAHUE).
[TomyueHue UKI0AIKaHOB U3 AJIKAHOB U JUTAJIOT€HATIKAHOB.

Ankenpl. O0mast xapakTepuctuka kiacca. CTpoeHHEe MOJEKYJbl dTHUiIeHa. Pu3ndeckne
CBOIiCTBa alKkeHOB. ['eomeTpuueckass HM30MEpHsl AJIKEHOB. XHUMUYECKHE CBOICTBAa AalIKEHOB.
Peakuuu snexTpoduiabHOTO mMpucoeArHEHUs. Peakimu nprcoearHEHUs 10 KpaTHOW CBSI3U —
THAPUPOBAaHUE,  TAJOTCHUPOBAHHWE,  THJPOTalloTeHUpOBaHMEe,  ruaparanus.  [IpaBuio
MapkoBHUKOBa U €ro OOBSICHEHHE C TOYKHM 3pEHHUsl 3JIEKTPOHHOH Teopuu. B3aumonelictBue
aJIKEHOB ¢ OpOMOM M XJOpPOM B Ta30BOM ¢a3ze wiM Ha cBeTy. Peakiuum BOCCTaHOBIEGHUS U
okucieHusd. OKUCIeHHE alKEHOB (FOpEHHE, OKUCIEHHE KHUCIOpPOJIOM B MPUCYTCTBUU XJIOpUIA
najnnaausi, TOJ JeHCTBHEM cepedpa, OKHCIEHHE TOpSAYUM MOJKHCIECHHBIM pPacTBOPOM
nepMaHraHara kauus, okucieHue mno Baruepy). Ilomumepusanus. IlonydeHue ajnkeHoB u3
AJIKaHOB, AJKWITAJTOTCHHU]IOB U TUTalloreHaNKaHoB. [[puMeHeHre aTuieHa 1 nponusieHa.

Ankanuensl. Kiaccupukanust ITUEHOBBIX yriieBogoponoB. COMNpspKEHHBIE JHEHBI.
dusnueckue W XUMHUYECKHE CBOWCTBA JUBMHMIA W u3ompeHa. 1,2- u 1,4-mpucoeanHeHue.
[Tonmumepusanus. Kayayku. Bynkanuzanus kayuykoB. Pesuna u 36ouut. Cuntes OyrajaueHa us
OyTaHa M 3TaHOIA.

Ankunabl. OO6mas xapaktepuctuka. CTpoeHHe MOJIeKyJbl aneruiieHa. dusnyeckue u
XMMHUYECKHE CBOWCTBA  alKMHOB. Peakuuu  2/eKTpoQUIBHOTO U HYKJICO(QHIBHOTO
npucoeAuHeHusd. Peaknuu  NpUCOENIMHEHUS  TaJIOT€HOB, TaJlOT€HOBOJOPOAOB,  BOJBI.
I'mopupoBanue. Tpumepuzanus u auMepuszanus arerusiaeHa. KucinoTHele CBOWCTBA aJKHHOB C
KOHIIEBOM TPOWHOH CBA3b10. ALleTiinibl. OKHMCIIEHUE aTKUHOB PACTBOPOM II€pMaHIraHaTa KaJusl.
[Tpumenenue anermnena. Kapouausiit Meton nomyuenus aneruneHa. Iluponus merana. Cunres
AIKUHOBAJIKMIIMPOBAHUEMAIIETUIIUIOB.

Apenbl. Apomaruueckue yriaeBogopoasl. Ilonstue o006 apomatmunoctu. IlpaBuio
Xrwokkens. beHzon — cTpoeHue MoneKyibl, (usmueckue cBOHCTBA. ['OMoJOormdeckuil psn
Oenzona. M3omepuss 1u3aMelleHHBIX OEH30JI0B Ha TpuUMepe KcuiloioB. Peakuuu
ANEKTPOPUIBHOTO 3aMmelleHus. Peakuuu 3amenieHuss B OEH30JbHOM sijipe (TajJoreHUpoBaHUE,
HUTPOBaHUE, alKWIupoBaHue). Peakuuum mnpucoenuHeHus K OeHzonly (TUApUpPOBAHHE,
xjopupoBanue Ha cBeTy). OCOOEHHOCTHM XUMHUHW ajnkwiIOeH3070B. [IpaBwia opueHTanuu
3aMecTHTeNed B peakiusax 3amelneHus. bpomupoBanue M HuTpoBaHuEe Tosyoida. OKHUCIEeHHE
AITKUIIOCH30JI0B paCTBOPOM TIEpMaHTaHaTa Kaius. [ aoreHnpoBanne aaKkmIOeH30710B B OOKOBYIO
nenb. Peakuus Bropua—®@urtura xak MeTo]] cUHTe3a ankuiOeH3050B. CTHpOI Kak HpuMep
HENpPeIeIbHOI0 apOMaTHUYECKOTI0 COETUHEHHUSI.



[TpupoHbIle HCTOUHUKHU YTIIeBO0poa0B. [IpupoaHblit M monmyTHBINH He(TAHBIE Ta3bl, UX
coctaB, wucnonb3zoBanue. HedTb kak cmech yrieBojoponoB. IlepBuunas u BTOpUYHAas
nepepabortka HepTu. Pudopmunr. KameHHbIH yrons.

["anorenonpoun3BoAHbIE  YII€BOJOPOAOB. Peakiuuu HYKICOPMIBHOTO 3aMEIIeHUs W
AIIMMUHHUPOBAHUS. Peakimuy 3aMemieHus rajorena Ha TUAPOKCUII, HUTPOTPYIIY, [IHAHOTPYIIILY.
JleiicTBre Ha TallOr€HIIPOM3BOJHBIE BOJHOTO W CIUPTOBOrO pactBopa mienoud. CpaBHEHUE
PCaKIIMOHHON CIIOCOOHOCTH aNKWi-, BUHWI-, (PeHUn- u OeH3unranoreHua0B. Vcrnoibp30BaHue
TaJIOTEHIIPOU3BOJIHBIX B OBITY, TeXHHKe U B cuHTe3e. [loHsATHE O MarHUHOpPraHU4YEeCKHX
coenquHeHusX. IlosyueHne — aJkaHOB  BOCCTAHOBJIEHHEM  HMOAAIKAHOBHOIOBOJOPOIOM.
MarnuiopraHu4ecKkue CoeIMHEHUSI.

I'enernueckast CBsI3b MEXIY Ppa3IMYHBIMU KjlaccaMy YIJIeBOAOpojoB. KauecTBeHHBIE
peaxkIuu Ha HellpeiebHbIE YIIIeBOIOPOIbI.

[TpakTuueckas pabora 2. [lomyueHue u cBONCTBA ITHIICHA.

[TpakTrueckas padota 3. CoiicTBa OeH30/1a

Konrtponsnas padora Ne 2. YrieBogopoabl.

Tema 3. Kuciopoacoaep:xkamme opranudeckue coeqnnenus (18 1)

Cnuptel. Homenknarypa u u3oMmepus cnuprtoB. TokcHueckoe ACHCTBHE Ha OpraHU3M
MeTaHoja U TaHoia. dusnueckue cBOKWCTBA MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOWCTBA CIUPTOB (KHCIOTHBbIE CBOMCTBA, PEAKIMU 3aMEIEHUs] TUAPOKCUIBHON TIpyNIbl Ha
raJIoreH, MEXMOJIEKYJISIpHAasT W BHYTPUMOJIEKYJISIpHAsl JEruapaTaiusi, OKUCJIEHHE, pEeaKlIUu
YIJIEBOAOPOAHOTO paauKana). AJNKOroisaTsl. [Haponus, ajlkwinpoBaHHE (CHHTE3 IPOCTHIX
a¢upoB mo BuibsMmcony). IIpoMbINIICHHBIH CHHTE3 MeTaHOJIda. MHOTOATOMHBIC CITHPTHI.
OTUIIEHTTIUKONb U TIUIEPUH, UX (U3NYECKUe M XMMHUYecKue cBoicTBa. CHHTE3 JMOKCaHa U3
STWJIEHIJIMKOIS. TOKCHMYHOCTh ATWIEHITMKOs. KadecTBeHHas peakiusi Ha MHOIOATOMHBIE
CIIUPTBHI.

[Ipocteie 3¢upbl Kak W30MEPHl NPEACTBHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HX
(Gu3nUecKux M XMMHUYECKMX CBOMCTB CO cnUpTaMu. Peakuus pacuienieHus MpocTbiX 3(GUpOB
MOJ0BOJOPOIOM.

@enonsl. Homenknatypa u nzomepus. B3auMmHoe BiMsHHE TPyl aTOMOB Ha IPUMEpE
denona. dusznueckre W XUMHUUYECKHE CBOMCTBa (eHONMa U Kpe3oyioB. KucIoTHBIE CBOWMCTBA
(GeHOoOB B CpaBHEHHMM CO CIOUpTaMu. Peaknuu 3aMemieHuss B OEH30JIBHOM  KOJIbLE
(ranorenupoBanue, HuTpoBaHue). Oxucnenue ¢eHonoB. KauecTBeHHbIE peakiuu Ha (QEHOI.
[Tpumenenue penomna.

KapOonunbHble coequHeHHs. DJIEKTPOHHOE CTPOCHHE KapOOHWIBHOM  TPYIIIBI.
Anpreruasl M KeToHbl. Pdusnyeckue CBOHCTBa (OpMalbJeruaa, aleTalbleruia, aleToHa.
IlonsiTHE O  KETO-€HOJBHOU TayTOMEpUU KapOOHWIBHBIX  COEIMHEHUH. Peaxknuum
HYKJICO(DUIBHOTO NPUCOEINMHEHNUs. Peakiiuy nprucoeMHeHs BOJIbl, CIMPTOB, IHAHOBOIOPOJIA U
ruapocyinbuta Hatpus. CpaBHEHHE PEAKIIMOHHOW CIOCOOHOCTH albJECTUIOB M KETOHOB B
peakuusax npucoeuHeHus. Peakum 3ameleHns aToMOB BOAOPO/a MPHU 0-yIJIEPOJHOM aTOME Ha
raioreH.  [lomumepusanmss ~ Gopmanpaeruga W anetanpaeruga. CHUHTE3  CIIHUPTOB
B3aUMoOJIeIiCTBUEM KapOOHMJIBHBIX COEJUHEHUH C peakTMBOM ['puHbspa. OKucieHHe
KapOOHWIBbHBIX coequHeHnil. CpaBHEHHE OKHMCIEHUS ajlbJAETUA0B U KeTOHOB. BoccTtaHoBneHue
KapOOHMJIBHBIX COEIMHEHMH B CHHUpTHL. KadecTBEHHBIE peakIMM Ha ajbJETHIHYIO TPYIILY.
Peakmun anpa0abHO-KPOTOHOBOW — KoHneHcanuu. OcoOeHHocTH QopManbaeruna. Peakius
dopmanbaeruna ¢ GeHoIoM.

KapOoHoBble =~ KHCIOTBL. ~ DIEKTPOHHOE  CTpPOEHUE  KApOOKCUJIBHOW  TPYIIIIBI.
["omonoruyeckuii psi mpeienbHbIX 0THOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NUecKHe CBOMCTBA
KapOOHOBBIX KHMCIIOT Ha MpUMEpEe MYpPaBbUHOM, YKCYCHOW, NMPONHMOHOBOM, MaIbMUTHHOBON U
CTEapHHOBOM KHUCIIOT. XUMHYECKHE CBOMCTBa KapOOHOBBIX KHCIOT. KuciaoTHBIE cBoiicTBa
(M3MEeHeHHe OKPAaCKH MHAUKATOPOB, PEAaKLIUK C aKTUBHBIMHM MeTaJlJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSAMH, COJsIMM). M3MeHeHHe cuiibl KapOOHOBBIX KHUCJIOT HPU BBEJCHUM JIOHOPHBIX U



aKUENTOPHBIX 3amectuTeneil. B3anmMopelicTBie KapOOHOBBIX KHUCIOT CO CHUPTAMH (peakius
srepudukanuu). [anoreHupoBaHue KapOOHOBBIX KHUCIOT B OOKOBYyI 1emb. OcoOeHHOCTH
MYypaBbUHON KHUCIOTBHL. BaxHeilline npenctaBuTenn Kiacca KapOOHOBBIX KHCIOT M HX
npuMeHeHne. [lonmydyeHne MypaBbMHOM M YKCYCHOM KHCIIOT B IPOMBINUIEHHOCTH. Bbicimne
KapOoHOBbIe KHCHOTHL IllaBeneBass KuCIOTa Kak MPEACTaBUTENb JUKAPOOHOBBIX KHCIOT.
[IpencraBieHne o HempenenbHBIX U apOMaTHUECKUX KucnoTax. OCOOEHHOCTH UX CTPOCHHUS U
CBOWCTB. 3HaueHNE KapOOHOBBIX KUCIIOT.

@OyHKIMOHANBHBIE POU3BOJHbIE KapOOHOBBIX KUCIOT. IlomydeHne XJIopaHrMApUIOB U
AQHTUAPUAOB KHUCIOT, HMX Tuaponu3. [lomydeHwe CIOXKHBIX 3(UPOB € HCHOIB30BAHHUEM
XJIOPAHTUAPUAOB U aHTUAPHUIOB KUCIOT. CoxHbIe 3(UpPbl KaK N30Mepbl KAPOOHOBBIX KUCIIOT.
CpaBHeHne (GU3NIYECKUX CBOMCTB U PEAKIIMOHHOMN CIIOCOOHOCTH CIOXKHBIX 3(PHUPOB M H30MEPHBIX
UM KapOOHOBBIX KHCIOT. ['maponu3 cioxHbeIX 3¢upoB. CHHTE3 CIOXKHBIX 3(QHUPOB (HEHOJOB.
CrnoxHble >(QHUpBl HEOPraHWYECKUX KUCIOT. Hutpormumepun. Amuasl. Comu KapOOHOBBIX
KHUCJIOT, HUX TEPMHUECKOE pa3IoKeHUEe B NPUCYTCTBUM wiesnoud. CuHTe3 KapOOHMIIBHBIX
COCMHEHUH Pa3I0KEHUEM KaJIbIUEBBIX COJICH KapOOHOBBIX KUCIIOT.

[TpakTrueckas padota 4. CiupThl

[IpakTrueckas pabora 5. Abaeruibl 1 KETOHBI

IIpakTuyeckas pabora 6. KapOoHOBBIE KUCIOTHI

[IpakTuyeckas padora 7. Ilonydenue GppyKTOBBIX 3(pHUPOB U CAMOJIEITBHBIX JYXOB

Kontponbnast padora Ne3. Kucnopoacoaeprkaiiyue opraHi4ecKue CoeIMHEHMs.

Tema 4. A30T- 1 cepocoaep:kamnue coeqnnenns (8 1)

Amunsl. 30mepust amuHOB. IlepBUYHbIE, BTOPUYHBIE U TPETUYHBIE aMUHBI. PU3HYECKUE
CBOICTBA NMPOCTEUIINX aMUHOB. AMMHBI KaK OpraHuYeckue ocHoBaHMs. CoJlM aJKWIaMMOHUS.
ANKWIMpOBAaHUE U AalWJIMPOBAaHME AaMHUHOB. Peakuuum aMHMHOB C a30TUCTOM KHCIIOTOM.
Apomarndeckue amuHbpl. AHWIMH. B3auMmHOE BIIMsSHME TpyNIl aTOMOB B MOJIEKYJIE aHWJIMHA.
XUMHYECKUE CBOWCTBA aHUJIMHA (OCHOBHBIE CBOMCTBA, PEAKIIMHM 3aMEIICHHUS B apOMaTUYECKOe
PO, OKUCIeHue, amuiupoBanue). Jlnazocoenunenus. I[losyueHne aMUHOB W3 CIUPTOB H
HUTpocoeauHeHuN. [Ipumenenne anunuxa.

I'erepounknbl. @ypaH M NUPPON Kak MNPEACTABUTENM IMSATHUUICHHBIX TIE€TEPOLUKIIOB.
DNEKTPOHHOE CTPOEHUE MOJIEKYJbl nuppojia. KucnorHeie cBoiicTtBa muppona. [lupunun kax
IIPEJICTABUTENb HNIECTUWICHHBIX I'€TEPOLUKIIOB. DJIEKTPOHHOE CTPOCHUE MOJIEKYJIbI NMUPUAMHA.
OcHoBHbIE CBOMCTBa MUPUINHA, PEAKIIUU 3aMEIICHHSI C apoMaTHyecKuM sapom. [Ipeacrasnenue
00 uMHIa301e, MUPUIUHE,

MypUHE, YPUHOBBIX U MUPUMHUIUHOBBIX OCHOBAHUSIX.

Ankanougpel. MeTonbl BBIACTICHHUS aJIKAIOMIOB M3 pacTeHUH. MeToabl OOHapyX eHus
ankanouaoB. Knaccudukanus 1 THIIHYHBIE IPEICTABUTENN AJIKAIOUI0B.

KontponbHast pabota Ne4. A30T- u cepocoepxaliue coeTMHEHUS.

Tema 5. buojsiornyeckn akTuBHbIe BemecTBa (19 v)

YrneBonpl. MoHO- u aucaxapuipl. @DyHKIMM YIVIEeBOIOB. buonornueckas poib

yriaeBonoB. ['moko3a — ¢u3nueckue CBOMCTBA, JIMHEWHas U nukiandeckas (opmbl. Peakuuu
TJIFOKO3BI  (OKHCIIGHHE a30THOM KHCIIOTOM, BOCCTAHOBIICHHE B IIECTUATOMHBIN CIHPT),
KaueCTBEHHbIE PEaKI[MU Ha TII0KO03y. bpoxkeHue rioko3bl. OpykTo3a Kak M30MEp IUIHOKO3bL.
Pu6o3a u nezoxkcupubosa. [lorstue o rmuko3uaax.
Hucaxapunpl. Caxapo3a Kak IpeICTaBUTENIb HEBOCCTAaHABIMBAIOIINX AUCAaXapuaoB. Manbro3a u
JaKkTo3a, memwtoomnosa. I'mmponus mucaxapumoB. [lomydeHue caxapa W3 caxapHOW CBEKJIBI.
[Monucaxapuael. Kpaxman, riumkoreH, uesuitono3a. KauecTBeHHas peakius Ha Kpaxmall.
I'maponus nonmucaxapuaos.

XKupsl kak crnokHble dPUPHI TIUIEPUHA W BHICIIUX KapOOHOBBIX KHUCIOT. OMBLICHUE
KUPOB. ['maporeHu3amnus >kupoB. Mblla KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT.



AMUHOKHCIIOTHI Kak aM(pOTepHble COCTUHEHUs. Peakiuu ¢ KUCIOTaMu U OCHOBaHHSIMHU.
OO6pa3oBaHue CIOKHBIX 3PUPOB.

Ilentuabl. IlenTunHas cBs3b. AMUAHBIA XapakTep NeNTHAHOM cBsA3u. [‘waponus
nenTtuaoB. benku. [lepBuyHas, BTOpUYHAs W TPEeTUYHAs CTPYKTYypbl OenkoB. KauyecTBeHHbIE
peakiuu Ha OeNKu.

HyxnennoBbie kucnotel. Hykneoszunel. Hykneotuasl. HykiieMHOBBIE KHCIOTBI Kak
npupoausie noaumepsl. Crpoenue JJTHK u PHK. T'naponu3 HykIenHOBBIX KUCIIOT.

[IpakTrueckas padota 8. CBOMCTBA TIIFOKO3bI, CaXapo3bl U KpaxmMaja

[TpakTuyeckas padora 9. IloxydyeHne MpuIa MEIOYHBIM OMBUIEHUEM KHPOB

[IpakTrueckas padota 10. benku u ux cBoicTBa

[TpakTuyeckas padora 11. B3auMocBs3b MeXIy KiIaccaMi OPraHMYECKHX BEIECTB

[IpakTuueckas pabora 12. KauecTBeHHOE onpeieieHre OpraHMuYeCKUX BEIIECTB.

Konrtponbnas pabora Ne 5. BHOJIOrHuecKy aKTUBHBIE BEIIECTBA

Tema 6. Boicokomosieky isipabie coequHeHus (3 1)

IloHATHE O BBICOKOMOJIEKYJSPHBIX BellecTBax. llonmuMepusanus U IMOJMKOHIEHCALUS
KaK METO/bl CO3/1aHUsl ITOJIUMEPOB.

Onacromepsl. [Ipupoanslii u cunTeTnyeckuii kayuayk. Cononumepusanuus. CoBpeMeHHbIE
IUIACTUKY  (TIOJMATHIICH, TIOJMIIPONMICH, MOJMCTUPON, TOJMBUHWIXIOPUA, (Tropormact,
HOJM3TUIIEHTepeTaNaT, akpuiI-0yTaleH-CTUPOIIbHBIHN MJIACTUK, TOJIUKApOOHATHI).

[Ipupoanbie 1 CHHTETHYECKHE BOJIOKHA (0030D).

IIpakTuyeckas pabora Ne 13. Pacno3HaBaHue BOJIOKOH U IUTACTHKOB.

TemMaTH4yecKoe MJIAHMPOBAHUE

Ne Tema KonnyecTBo | MpakTHUECKUX | KOHTPOJIBHBIX
/1 4acoB pabot pabot
1 Teopernyeckue 0CHOBbI OPTaHNYECKOI 26 1 1
XUMHH
2 | Yri1eBoiopoJbl 25 2 1
3 Kuciopoacoaep:kaume opranuueckue 18 4 1
COeIMHEHHUsI
4 | A30T- M cepocoiep Kanue coeTnHeHUs! 8 0 1
5 | Buojiorn4ecky aKTHUBHbIE BeleCTBA 19 5 1
6 | BeicokoMoJIeKY IsIpHBIE COETHHEHHSI 3 1 0
Pe3epBHOE Bpemsi 3 - -
HUTOTIO: 102 13 5




KanennapHo-temaTnyeckoe IJiaHHPOBaHUe

NPUJIOKEHHUE

Bceer Kopp
Ne Ha3Banue Tembl / ypoka 0 eKTH
w/n qaco Hara poBK IIpumeyanue
B a
| yerBepTH
Tema 1. TeopeTHuecKkne 0CHOBBI OPraHnyeckoi xumun (26 1)

1. IIpenmer u 3HaUEHHE OPraHUYECKOM 1 1 nenens
XUMHHA. ATOMHO-MOJIEKYJIIPHOE yIeHHeE. CEHTAOPS

2. [Tepuoauueckuii 3aK0H U 1 Henensa
ITepuoamaeckas cucteMa XUMAYECKUX CEHTAOPs
anemenToB JI. 1. MenneneeBa

3. XuMuueckas CBSI3b. 1 Hemensa
DNEeKTPOOTPUIIATETHHOCTb. CEHTAOPs

4, [TonsipHOCTE ¥ NOJSIPU3YEMOCTD 2 Hepens
KOBAJICHTHBIX CBSI3€H. CEHTAOPS

5. Konnenmus rubpunuzanuu. 2 Henes
Bxo/Hoii cpe3 3HaHMiA. CEHTSIOps

6. Knaccugukanusi opraHugecKux 2 Henens
BEIIIECTB. CEHTAOPs

7. CTpyKTypHas TEOpHs OpraHUYECKUX 3 Henens
COCTMHEHUH CEHTsI0ps

8. Homenkarypa opraHn4ecKux 3 Hepmens
COCTMHCHUIA CEHTAOPS

9. CocraBieHnue Ha3BaHU OPraHUUECKIX 3 Hezmens
COC/IMHEHHH. CEHTSOPs

10. | CrpykrypHas u3oMepus 4 genens

CEHTSI0ps
11. | IlpoctpaHCTBEHHAs H30MEPHSI 4 Henens
CEHTI0ps

12. | DnekrponHbie 3P PEKTH B MOJIEKYIaX 4 Henens
OpPraHUYECKUX COCAUHCHHI. CEHTSOPs

13. WHayKTUBHBIN 1 ME30MEPHBII 1 Henmemns
3¢ deKTsr. OKTSIOps

14. | Kuc1oTHOCTH U OCHOBHOCTH 1 Hemens
OpPTaHMYECKUX COCTUHEHHIA. OKTAOPS

15. | OcHOBHI TEOPUH PEAKITHI OPTAHUIECKHUX 1 Hepens
COCTMHECHUH. OKTA0pA

16. | OxucnuTeIbHO-BOCCTAHOBUTEIILHbIE 2 Heels
PEaKIH. OKTSIOpA

17. | CocraBnenue ypaBHEHUH 2 Henems
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX OKTSIOpA
peaKkiuii ¢ y4aCTUEM OPraHUYECKUX
COEJIMHEHHH.

18. | CocraBneHue ypaBHEHHI 2 Henens

OKHCIHUTECIIbHO-BOCCTAHOBUTCIIBHBIX

OKTSIOpst




peaxunﬁ C Y4aCTUECM OPraHN4YCCKUX

COEIMHECHMM.

19. | Hpakruuyeckas padora Ne 3 Henens
1«O06Hapy:xeHue yriiepoaa, BOJI0poaa, OKTSIOpSA
CEpBbI, TAJIOTEHOB, a30Ta B OPTraHMYECKUX
BEIIECTBAX)

20. | Pacdersi o popmymnam u ypaBHEHHAM 3 Henens
peaKImii. OKTSIOps

21. | AnroputM peuieHus 3aaad. 3 Henens

OKTSIOpst

22. | BeiBog opMys1 coeTMHEHUIA. 4 nenens

OKTSIOpst
23. | BeiBog opmyst coeTMHEHUIA. 4 nenens
OKTSIOpst

24. | PacueTsl 0 ypaBHEHUSAM XUMHUYECKHUX 4 nenens

peaxuit OKTSIOpsI
Il yeTBepTH

25. | OboObmaroIee MOBTOPEHHUE 110 TEME: 1 Hemens
«TeopeTndeckne OCHOBBI OPIraHUYECKON HOSIOPsT
XUMUID)

26. | KonrpoabHas padora Ne 1 1 Hepens
TeopeTnueckne OCHOBBI OPraHUYECKON HOSIOPsT
XUMUH

Tema 2. Yraesoaopoasl (25 4)

27. | AHamu3 KOHTPOJIbHOM PaboTEHI. 1 Hemens
Anxkansl. CTpoeHne, HOMEHKIIATypa, HOSIOPsT
nu30MepHs, PU3NYECKHe CBOHCTBA

28. Peakuuu paqukanbHOTO 3aMELIEHUS. 2 Henens

HOSIOpst

29. | lonyueHue U NpUMEHEHHE ATKAHOB 2 Hepens

HOSIOpst
30. | LuknoankaHsi. 2 Henens
HOSIOpst

31. | Ankensl. CTpoeHHE, HOMEHKIIATYpPA, 3 Hepens
nzoMepusi, PU3NIECKHe CBOMCTBA HOSIOPsT

32. | Peakiuu 31eKTpoHIBHOTO 3 Hemens
[PHCOETUHEHUSL. HOSIOps

33. | TonyyeHue ¥ IPUMEHEHHUE ATKEHOB 3 Henens

HOSI0Ps

34. | IlpakTuyeckasi padGora Ne 4 genens
2«llonydyenne 1 CBOWCTBA STUIICHA» HOSIOPsT

35, | AlkaaveHsl. 4 genensa

HOSIOps

36. | Peakuuu nonmmepu3amyu. 4 »enens

HOSIOps

37. | Anxunbl. CTpoeHre, HOMEHKIIATYPa, 1 Henens
u3oMepust, GU3NIECKHE CBOMCTBA nexaopst

38. | Peakuuu 251eKTpopUILHOTO 1 1 Henmens
HYKJIIEO(WIEHOTO TIPUCOETUHEHUSI. JeKaops

39. | [lomyueHue n mpuMeHEHHE aTKUHOB 1 Henens




nekaopst

40. T'enetnueckas cBs3b MEXIY 2 Henens
amu(aTHYECKUMH YTIICBOIOPOIaMH. nexkaopst
41. | ApomaTtHyecKue yrieBoJ0pOIbI. 2 Henens
Crpoenue 6eH30JILHOIO KOIIbIIA, nekaopst
HOMEHKJIaTypa, H30Mepusi, PU3HIECKHE
CBOICTBa apeHOB
42. Peaknyu a5ekTpoUIbHOTO 3aMENICHUS. 2 Henens
JeKaopst
43. | IlpaBmita OpHeHTAIINN 3aMECTHUTEIICH B 3 Henens
pEaKIUsIX 3aMEIICHHUSI. nekaopst
44. | Tlonmy4eHue ¥ MPUMEHCHUE apEHOB. 3 Henens
nexkaopst
45, | IIpakTuyeckasi padora Ne3 3 Henens
«CBolicTBa GeH30m1a» nexkaopst
46. | O6o6maroIee MOBTOPEHHE IO TEME: 3 Hepens
«YTIIEBOIOPOIBI». nexaopst
47. | KonTpoabHas padora Ne 4 Henens
2«YTI1€BOIOPOIBD) nexaops
48. | AHanm3 KOHTPOJIBHOH paboTEHI. 4 genens
[IpupoaHbIe HCTOUYHUKH nexkaops
yrieBoa0po1oB. Hedts, ras, yrois.
[lepBuunas mepepaboTka
YIJIEBOJOPOTHOTO CHIPhS
49. | I'myGokas mepepaboTka HeTH. 4 Henens
KpekuHr, pudh)opMUHT nexkaops
1] yerBepTH
50. | l'anoreHONpPOM3BOIHBIC YIIIEBOIOPOIOB. 2Henens
STHBapsI
51. | I'eHeTHueckas CBA3b MEWKTY 2Henens
Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOJIOB. STHBapPsI
Tema 3. Kucjiopoacoaep:kamme opranuueckue coennnerus (18 4)
52. | Croupter 2Henens
STHBAPSI
53. XUMHYECKUE CBOMCTBA U TIOJIyYEHUE 3 Henens
criiuptoB. [IpocTeie 3hupsI STHBapPSI
54. | MHOroaTtoMHbIE CIIHPTHI. 3 Henens
STHBAPSI
55. | IlpakTuueckas padora Ne 4 3 Henens
«CrupThD» sIHBaps
56. | ®eHoIbL 4 Henens
STHBapsI
57. | Peulenue 3a1a4 M BLIIOJTHEHNE 4 nepens
YOPKHEHUH. SIHBaps
58. | KapOoHWIIbHBIE COCIMHEHMYS: 4 Henens
HOMEHKJIATypa, H30MEPHSs, PEaKIni STHBaPS
HPUCOETUHEHHS
59. | Peakuuu HyKJICODHILHOTO 5 Henens
PUCOETHHEHHUS. STHBaPSI
60. | Xumudeckue CBOMCTBA U METOMBI 5 Henens




MOJIy4YCHUA Kap60HI/IJ'II>HI>IX COCZ[I/IHCHI/If/’I sSTHBaps

61. | [IpakTuyeckas padora Ne S Henenst
5«AnbaeruIbl U KETOHBDY STHBApS

62. | KapOoHOBBIE KHCIOTEHI 1 nenens

dbeBpans

63. | lpaxkTuueckas paéora Ne 1 menens
6«KapOoHOBbIE KHCITIOTHI» deBpais

64. | OyHKIHOHATLHBIC TPOU3BOTHEIC 1 nenens
KapOOHOBBIX KUCIIOT. beBpais

65. | IIpakTuuyeckasi padora Ne 2 Henens
7«lTomyuenne GpyKTOBBIX 3OUPOB U deBpans
CaMOJICITbHBIX TYXOBY»

66. | Muoroo6pasue KapOOHOBBIX KHCIOT 2 Henens

dheBpans

67. | Penrenue 3ama4 u BeITOTHEHUE 2 Henens
yIpaKHEHHI deBpans

68. | O6oOmarIIKil yPOK IO TEME: 3 Henens
«Kucnopoaconepxaniyie OpraHHYecKue (deBpans
COCTUHCHUS»

69. | KonrpoabHasi pagora 3 Hepmens
Ne3«Kwuciopocoaepkaiiie deBpans
OpPraHUYeCKUe COSTUHCHHSD)

Tema 4. A30T- U cepocojep:kamue coeTuHeHus (8 1)

70. | AHamu3 KOHTPOJIBHON pabOTHI. 3 Hepens
AMuHBI ¢eBpais

71. | ApomaTHUecKue aMUHBI. 4 Henens

¢eBpaiis

72. I'eTepolKIIMYECKNE COETUHEHUSL. 4 genens

¢eBpais

73. [lecTnuneHHbIE reTEPOLUKIIBI. 4 genens

¢eBpaiis

74. | Ankajoumsl. 1 nenens

MapTa

75. | lpakTuyeckas padora Ne 8 1 nenens
«PereHne IKCIIEpUMEHTANIBHBIX 33714 MapTa
10 TeMe: «A30TcoIepKanime
OpPraHUYeCKHEe BEIICCTBAM

76. | OGoOmaroIee MOBTOPEHKE 110 TEME: 1 Henens
«A30T- ¥ cepocoieprKaliue MapTta
OpraHUYeCKHe BEIIECTBa»

77. Koutpoabnasi pa6ora Ned 2 Henens
«A30T- 1 cepocoiepKalue MapTta
COC/TMHEHUS

Tema 5. buosoruyecku akTuBHbIe BelecTBa (19 4)

78. | AHamu3 KOHTPOJILHON paboThI. 2 Henels
OO6mas xapakTeprucTHKa YTIIEBOIOB. mapra

79. | Crpoenne MoHOCaxapua0B. JInHEHHEBIE 2 Henens
U LUKJINYECKHE CTPYKTYPHI. MapTta

80. | Xumuueckre CBOWCTBA MOHOCAXaPHIOB. 3 Henens




mapra
81. | Jucaxapuipl. 3 Henens
Mapra
82. | Iomucaxapusl. 3 Henens
Mapra
IV yerBepTh

83. Pemnienue 3a1a4 v BbITIOJIHEHUE 1 Henens
YOPAKHEHUM. arpens

84. | IlpakTtuueckas padora Ne9 1 nenmens
«CBo¥iCcTBa TIIFOKO3bI, CaXapo3bl U anpens
Kpaxmaina»

85. | XKupsl u macna. 1 Henens

amnpens

86. | IlpakTuyeckas padora 2 Heyens
Nel0«Ilomydyenne Mplia METOYHBIM arpens
OMBUICHHAEM JKAPOB»

87. | AMHHOKHCIIOTHI KaKk aM(poTepHbIe 2 Hepens
COEIVIHEHMUSL. arpesid

88. | Ilentumpl 2 Hemens

arpens

89. | benku 3 Hemens

anpens

90. | Hpaxruueckas padora Nell 3 Henenst
«benku 1 ux cBocTBa» alpess

91. | CtpykTypa HyKJIEHHOBBIX KUCIOT 3 Hexenst

arpens

92. | buomorndeckast poib HyKJIEHHOBBIX 4 Henens
KHUCJIOT arpesid

93. | OboobmaroIee MOBTOPSHHE TI0 TEME: 4 aenens
«buonornuyecku aKTUBHbIE arpeJ
OpraHUYECKHE BEIICCTBA»

94. | IlpakTuyeckasi padora Ne 12. 4 wenens
«B3anuMocBs3b MEXY KilaccaMu alpeira
OpPraHUYECKUX BEIIECTBY»

95. | lpakTuyeckas padora 1 Hemenst
13.«KadecTBeHHOE OmpeeiicHUE Mas
OpPraHUYECKUX BEIECTBY»

96. | KoutpoabHasi pagora Ne 1 Hemenst
5.«buosornuyeckn akTUBHBIE BEIIECTBAY Mast

Tema 6. BoicokoMoJIeRYJIsAPHBIE coequHenns (3 4)

97. | AHanu3 KOHTPOJILHON paboThI. 1 Henens
TTonumepsl Mas

98. | llonmumepHbIe MaTepUAITBI 2 Henens

Mast

99. | pakTuueckas paéora Ne 13. 2 Henens
«Pacno3zHaBaHH€ BOJIOKOH U IUTACTHKOBY Mas

100 | UroroBasi KOHTpPOJbHas padoTa 2 Henens

Mast

101- 3 Henens

102 PesepBHOe Bpemst s







