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Pabouas nporpamma no xumuu 10-11 xkaace (ProcC)
IHosicHuTeIbHAS 3aNIHCKA

Pabouas nporpamma paszpaborana Ha ocHoBe [IpumepHoii paboueil mporpaMMel 0 XUMUH, B
COOTBETCTBMM C TpeOOBaHMSIMH K pe3yabTaTaM CpefaHero oOmero oOpa3oBaHus,
MPEJCTAaBICHHBIMU B (heiepajIbHOM TOCYAaPCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

HopmaTuBHBIE TpaBOBbIE JOKYMEHTHI, HA OCHOBAaHWU KOTOPBIX pazpaboTaHa naHHas pabouas
nmporpamma:
- 3akoH Poccutiickoit ®eneparu «O06 odbpazoBanun B Poccuiickoii denepanmu;
- ®I'OC COO,
- yueOnsbIii mman MbOYVY Illkona Ne 36 r.0. Camapa;
- OOIT COO MBOY IlIkomna Ne 36 r.o. Camapa;
- [Tonmosxxenue o paboueit mporpamme negarora MBOY Illkosa Ne 36 r.0. Camapa.

quﬁﬂo-MeTonnquKuﬁ KOMILJIEKC

1. Epemun B. B. Xumwus. 10 kmacc. VYrayonenuwlii ypoBens / B.B. Epemun, H.E.
Ky3bpmenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. Jlynun. — 4-e uzn., crepeorun. — M.:
Hpoda, 2018.

2. Epemun B. B. Xumusa. 11 wmacc. YrumyOmennsni ypoenb / B.B. Epemmn, H.E.
Kyssmenko, B.U. Tepenun, A.A. Jlpo3nos, B.B. Jlynun. — 4-e usn., crepeotumn. — M.:
Hpoda, 2018.

3. Epemun B. B. Xumus. 10-11 k1. Meroanueckoe niocodue / B.B. Epemun, A.A. JIpo3nos,
N.B. Bapranosa. — M.: JIpoda, 2013.

4. Epemun B.B. u np. [Iporpamma kypca xumuu s 8-11 kimaccoB o01ieo0pa3oBaTebHBIX
yapexaeHuit. — M.:[Ipoda, 2015.

5. Ilpumepnsie mporpamMmbl mo yueOHbIM mpeaMeraMm. Xumus 10-11 xmaccel. CtanmapTsl
BTOpOro nokosieHus. — M.: [Ipocsemenue, 2011.

KonnuecTBo 4acoB Ha M3y4eHHUE MPOTPAMMBI 10 y4eOHOMY TIpeAMETY (Kypcy):

10 xnacc 11 xnacc

1024u. 1024.

[Ipemyiaraemass mporpaMma IO XMMHU PAacKpbIBaeT CoJep)kKaHue OOY4eHUs XHUMUHU
yuamuxcss 10-11 krmaccoB o0meoOpa3oBaTeNbHBIX OpraHu3alMii Ha YrIyOJIeHHOM YpPOBHE.
[Iporpamma coctaBieHa Ha oOcHOBe @DyHAAMEHTAJIBHOIO sApa CoJAepXKaHHus —o0Iero
oOpa3oBaHus, TpeOOBaHUI K pe3ylbTaTaM OCBOEHMsSI OCHOBHON 00pa3oBaTeNbHOM MPOrpamMMbl
cpeaHero oOmiero oOpa3oBaHus, MpeacTaBieHHbIX B deaepalbHOM TOCYJapCTBEHHOM
00pa30BaTEeIbHOM CTaHJApTE CpeIHEero oouero oOpa3oBaHUS M MPUMEPHOM IMPOrpamMMbl IO
XMMUU CPEHEro 00I1ero oopazoBaHusl.

Coneprxanue 00ydeHHs peaaI30BaHO B yUeOHUKAX XMMMHU, BBITYIIEHHBIX U3/1aTEIbCTBOM
«dpoda»:

B.B. Epemun, H.E. Ky3pmenko, B.M. Tepenun, A.A. [Ipo3mos, B.B. Jlynun. — 2-e wusn.,
crepeotun. — M.: Jlpocga, 2018. — 446 c.

Hacrosimas mnporpamma peanusyer oOmue LEenu cpenHero oouiero oOpa3oBaHHus,
aBTOPCKHE HJIEH pa3BUBAIOIIETO, COBPEMEHHOI0, HaydyHO OOOCHOBAHHOTO Kypca XHMUH,
BHYTPUIIPEIMETHBIE U MEXIIpeaMeTHble cBs3U. [locobue mpemycmarpuBaer (HOpMUpOBaHHE
YHUBEPCAJbHBIX YUEOHBIX JEUCTBUH ydal[uxcs, MO3BOJSET OCYIIECTBIATh CHUCTEMHO-
JeATeIbHOCTHBIN U MPAaKTUKO-OPUEHTUPOBAHHBIN MOX0 bl B O0yUEHHUU.



Bxnao yuebnoco npeomema 6 OocmudiceHue yeneu cpeoHe2o 00we20 00paA308aAHUSL.
OnHO# M3 BaXHEWIIUX 337ad 3TOTO YPOBHS 00pa30BaHUs SBISIETCS MOJATOTOBKA YYAIHXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY )KM3HEHHOTO U MPO(PECCHOHATIBHOTO MyTH. YUalluecs
JOJDKHBl HAy4YMTbCS CAMOCTOSITEJIBHO CTAaBUTh LEJIW U ONPEAENATh IyTH HUX JOCTHIKEHUS,
HCII0JIb30BATh NPUOOPETEHHBIM B IIKOJIE ONBIT JEATEIBHOCTH B PEAIIbHOM KU3HU, 32 paMKaMu
y4eOHOTO Tporecca.

I nasnvle yenu cpeoneco obue2o 0b6pazo8anus:

1. ®opmupoBaHH€ ILEJIOCTHOIO MPEACTABIEHUS O MHUpPE, OCHOBAHHOIO Ha
MpUOOPETEHHBIX 3HAHUAX, YMEHHSIX H CIIOCO0AX e TeTLHOCTH.

2. [IlpmoOpereHue ombpITa pPa3HOOOPA3HOW JIEATCIILHOCTH, OTBITA IMO3HAHUS W
CaMOIIO3HaHUS.

3. IloarotoBka K OCYIIECTBJIEHHIO OCO3HAaHHOTO BbIOOpAa  MHAMBUAYAJIbHOMN
00pazoBaTesbHON WK MPO(HeCcCUOHATBLHON TPACKTOPHUH.

Lenu uzyuenus xumuu 8 cpeoneli wiko.e:

1. ®opmMupoBaHue yMEHHsS BUAETh U NMOHUMAaTh LIEHHOCTh 00pa30BaHUs, 3HAUUMOCTb
XMMHMUYECKOTO 3HaHUs MJIs KaXJ0ro 4YeJoBeKa, HE3aBUCHUMO OT €ro mnpo¢eccHoHaIbHON
NeSITENIbHOCTH;

2. ®opMHpOBaHME YMEHMsI paznuyaTh (AaKThl U OLEHKH, CpPaBHUBATh OLEHOYHbBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLIEHKH CBSI3b KPUTEPUEB C OIpPENEIeHHON cucTeMoit
LIEHHOCTEeH, GOpMYIUPOBATH U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

3. ®opMHUpPOBAHHE WEIOCTHOTO MPEACTABICHUS O MUPE M POJU XHUMHUU B CO3JaHUHU
COBPEMEHHOM eCTeCTBEHHOHAYYHOW KapTHHBI MHpPa; YMEHHSI OOBACHATH OOBEKTHI U MPOIIECCHI
OKpY’Karolllel AeHCTBUTEIbHOCTH (IPUPOIHOM, COLIMATIBHOM, KyJIbTYPHOH, TEXHUUECKOHN Cpelbl),
WCIOJIBb3YS 71l 3TOT0 XMMHUYECKHE 3HAHUS;

4. TlpuoOpereHne oOmbITa pPa3HOOOPA3HOW NEATEIBLHOCTH, OIBITA TO3HAHUA U
CaMOIIO3HAHUs; KIIOYEBBIX HABBIKOB, MUMEIOMIMX YHUBEPCAJIbHOE 3HAUEHHUE /ISl Pa3IUYHbBIX
BUJIOB JICSTENLHOCTH (HABBIKOB pEIICHMs] MpoOJieM, MPHUHITHS PEUICHHH, MOWCKa, aHaiu3a U
o0paboTku uHPOpPMAIMK, KOMMYHHUKATUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUI, HaBBIKOB
COTPYIHHYECTBA, HABBIKOB 0€30MacHOr0 0OpallleHus C BEIIECTBAMHU B MOBCEAHEBHOM JKU3HH).

[IporpaMmma mo xuMmMuu uid cpenHero oOmiero oOpa3oBaHusi Ha 0a30BOM YpOBHE
paccunTaHa Ha 1 yac B Hexmemto, 68 vacoB 3a 2 roxga. [Iporpamma Ha yriyOoJeHHOM YpOBHE
paccuntana Ha 102 vaca (3 ywaca B Hexemto, 204 daca 3a 1Ba rojia o0ydeHUs B MPOPUIHLHOM
€CTECTBEHHOHAyYHOM KJ1acce).

Pe3ynbTaThl 00y4eHHsI M OCBOEHUS COJEPKAHUSA Kypca XMMHHU

JlesiTenbHOCTh 00pa30BaTEIBLHOIO YUpEKASHHS 0011ero o0pa3oBanus B 00y4YeHUH XUMUU
B CpelHEH MIKoJie JOJDKHA OBbITh HampaBlieHAa Ha JOCTKEHHE OOYYaIOIIMMUCS CIEIYIOIIUX
JTUYHOCTHBIX PE3yIbTaTOB:

1) B IICHHOCTHO-OPHUEHTAIIMOHHON cdepe — YYBCTBO TOPAOCTH 3a POCCUKCKYIO
XUMHUYECKYI0 HayKy, TyMaHH3M, IIeJIeyCTPEeMIIEHHOCTb, BOCIHUTAHHE OTBETCTBEHHOTO
OTHOIIECHUS K TPUPOJIE, OCOZHAHNE HEOOXOIMMOCTH 3aILUTHl OKPYXKAIOUIEH Cpeibl, CTpeMIICHUE
K 3/10pOBOMY 00pa3y >KU3HH;

2) B TpyaoBOoil cdepe — TOTOBHOCTh K OCO3HAaHHOMY BbIOOpPY JanbHEHIIen
o0Opa3oBaTesbHON WM PO(ECCUOHANBHOM TPAEKTOPHUH;

3) B MO3HaBaTENbHON (KOTHUTUBHOM, MHTEIICKTYalbHOU) chepe — yMEHHE YIpaBIsTh
CBOEH M03HABATEIBHOU JAEATEIBLHOCTBIO.

MertanpeIMEeTHBIMM ~ pe3yJbTaTaMUd OCBOEHHUS BBIIYCKHMKAMH CpelHEro oOIiero
00pa3oBaHUs MPOTrPaMMBbl [0 XUMUH SBJISTFOTCS:

1) wucrnonb30BaHME YMEHMI M HAaBBIKOB Pa3IMYHBIX BHUJOB IO3HABATEIbHOU
NEeATeNbHOCTH, NPUMEHEHHH OCHOBHBIX METOJOB TO3HAHUS (CHUCTEMHO-HH(GOPMAIMOHHBIN
aHaJIN3, MOAEIUPOBAHNUE) JUISl U3YYEHHS Pa3INYHBIX CTOPOH OKPYXKAIOUIEH 1eHCTBUTENBHOCTH;

2) UCTIONB30BAaHUE OCHOBHBIX MHTEJUIEKTYAbHBIX Olepamuii: (GopMyTupOBaHHUE TUIIOTE3,
aHaJlM3 M CUHTE3, CpaBHEHUE, O0O00OLIeHHe, CHUCTEeMAaTU3alus, BBISBICHUE TNPHUYUHHO-
CIIEACTBEHHBIX CBS3€H, IIONCK aHAJIOIOB;



3) yMeHue TeHepHpoBaTh HUACH U ONPEICNATH CPEICTBA, HEOOXOMUMBIC IS WX
peanzanuy;

4) ymMeHue ompeAessITh LeIH U 3a/1a4d JesITeIbHOCTH, BHIOMPATh CPEACTBA pealn3aluu
LIEJIM U IPUMEHATH UX Ha IIPAKTUKE;

5) ucnonb30BaHUE PA3IMYHBIX UCTOUYHUKOB JUIs TTOTYYEHHs] XUMHUECKOW HH(pOpMaIum,
MOHMMaHUE 3aBUCHMOCTH COJCpKaHUs W (opMbl mpencTaBieHUs WHPOPMALMU OT IIETeH
KOMMYHHKAIIUH U aJipecara.

B oOnactu mpenMeTHBIX Pe3yNbTaTOB 00pa30BaTENbHOE YYPEKICHHE OOIIero
o0pa3oBaHUsl TMPENOCTABISIET YYEHUKY BO3MOMKHOCTH Ha YpOBHe CpeaHero o01ero
o0pa3oBaHus IPH U3yYeHUH XUMHUH HAYUYHUThCH!

A) Ha 6a30BOM YpOBHeE B TI03HABATEIBHOM cdepe:

1) naBath ornpeaeneHust U3y4eHHBIX MOHSTHIA;

2) omnucelBaTh JIEMOHCTPAIMOHHBIE M CAMOCTOSITEJIbHO MPOBEJECHHBIE 3KCIEPUMEHTHI,
HCIOJIb3YS /711 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOM) A3bIK U SI3bIK XUMUU;

3) omuceiBaTh M pa3iInyaTh H3yYEHHBIE KJIACCHI HEOPraHMYECKUX U OPraHuYecKuX
COEIMHEHU I, XUMHUYECKHUE PeaKIiy;

4) xnaccuuIUPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHHUS;

5) HaOnroaTh AEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOAUMBIE OMBITHI, XUMUYECKUE
peaxkiuu, IpoTeKarolie B IPUPOJE U B OBITY;

6) nenaTh BBIBOJBI M YMO3AaKIIOYEHUS W3 HAOMIONEHUM, HW3YYEHHBIX XHUMHYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBAaTh CBOMCTBA HEU3YYEHHBIX BELIECTB [0 AaHAJOTUU CO
CBOWCTBAMM M3yYEHHBIX;

7) CTPYKTYypUpOBaTh U3Y4YEHHBIN MaTepua;

8) uHTEepIpEeTUPOBATh XUMHUECKYI0 HH(POPMALIKIO, TOJYYEHHYIO U3 APYTUX HCTOUYHUKOB;

9) omumceIBaTH CTpOEHHUE aTOMOB AyeMeHToB [—IV mepuomoB ¢ wuCHOIB30BaHUEM
AIIEKTPOHHBIX KOH(UTYpaI1il aTOMOB;

10) MomenupoBaTh CTPOCHHUE MPOCTEHIIMX MOJIEKY]T HEOPTaHWYECKUX M OPraHUYECKUX
BEIIECTB, KPUCTAJIOB, B ILIEHHOCTHO-OPHUEHTALIMOHHOW cdepe: aHaIu3UpoBaTh M OILIEHUBATH
MOCJIEICTBUS I OKpPYXKAIOIIeH cpelibl OBITOBON U MPOU3BOACTBEHHOM AESITEILHOCTH YEI0BEKa,
CBSI3aHHOU C TIEpepabOTKOM BEIIECTB.

b) Ha yriryoJjieHHOM ypoOBHe:

1) naBaTh onpeesieHns U3y4EeHHBIX OHSITHIA;

2) OmMChIBaTh JIEMOHCTPAI[MOHHBIE M CAMOCTOSITEILHO MPOBEAECHHBIE SKCIEPUMEHTHI,
UCIOJIb3YS AJIS1 3TOTO €CTECTBEHHBIN (PYCCKHI, POJTHOM) S3bIK U SI3bIK XUMUU;

3) OOBSCHATH CTPOEHHE U CBOWCTBA M3YYEHHBIX KIACCOB HEOPraHMYECKUX U
OpPraHUYECKUX COECTUHECHUI;

4) xiaccuuUupoBaTh U3YUEHHBIE OOBEKTHI U SIBICHUS;

5) HabnroAaTh AEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOAUMBIE OTBITHI, XUMUYECKHE
peaxiuu, IpoTeKaroIIie B IPUPOJE U B OBITY;

6) uccienoBaTh CBOWCTBA HEOPraHMYECKUX M OPraHUYECKHX BELIECTB, OMPENENSITh HX
MIPUHAJUIEKHOCTh K OCHOBHBIM KJIaccaM COEIMHEHMI;

7) 00001maTh 3HaHUA U JieaTh 000CHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSAX W3MEHEHMS
CBOJCTB BEILIECTB;

8) cTpyKTypHpOBaTh yueOHYyI0 HH(OpPMAIHIO;

9) uHTepnpeTupoBaTh MH(POPMAIINIO, MOJTYYECHHYIO M3 JIPYTUX HCTOYHHUKOB, OLIEHUBATH
€€ Hay4HYIO JOCTOBEPHOCTH;

10) oOBSCHATH 3aKOHOMEPHOCTH IMPOTEKaHUsI XUMHYECKUX pPEaKLUH, MPOrHO3UPOBAThH
BO3MOXHOCTb HX IIPOTEKaHHWS Ha OCHOBE 3HAaHUI O CTPOCHMM BEIIECTBA M 3aKOHOB
TEPMOIUHAMUKH;

11) oOBsCHATH CcTpoeHHME aToMOB »3jeMeHToB [—IV mnepuona ¢ ucmosb30BaHHEM
AJIEKTPOHHBIX KOH(UTYpaIMii aTOMOB;

12) monenupoBaTh CTPOEHUE MPOCTEUHINX MOJIEKYJ HEOPraHMYECKHX M OPraHMYeCKHX
BELIECTB, KPUCTAIIOB;



13) npoBOANTH pacdeThl IO XUMUYECKUM (POPMYIIaM U YpaBHEHUSIM;

14) xapakTepu30BaTh U3y4YE€HHBIE TEOPUU;

15) camocTosiTensHO MOOBIBaTH HOBOE ISt €0 XMMHUYECKOE 3HAHWE, MCIIOJB3YS s
3TOTO  JIOCTYIIHBIE HMCTOYHUKM HH(OpManmMu; B LEHHOCTHO-OPHUEHTAIMOHHOU  cdepe:
MIPOTHO3UPOBATh, AHATM3UPOBATH U OILICHUBATH MOCIEACTBUS ISl OKPY’KaIOIIel cpeibl OBITOBOM
Y TIPOU3BOJICTBEHHOH JEATEIILHOCTH YEJIOBEKa, CBSI3aHHOM C IepepabOTKOMN BEIIECTB;

CoaepikaHue pa3aejioB U TeM y4e0OHOro Kypca
10 kacc (3 4 B Hegeqro, Beero 102 y, u3 HUX 3 4—pe3epBHOE BpeMsi)
Tema 1. TeopeTnueckue OCHOBbI OPraHUu4YecKoil Xumuu (26 1)

[Ipenmer opranuueckoir xumuu. OCOOEHHOCTM OpPraHMYECKHUX BELIECTB. 3HAYECHUE
opranuyeckoi Xxumuu. [IprnurHbEl MHOT000pa3usi OpraHM4eCKUX BEIIECTB.

ATOMHO-MOJIEKYJISIPHOE ydeHue. BemiecTtBa MOJIEKYISIPHOTO W HEMOJIEKYIISIPHOTO
cTpoeHus. KauecTBEeHHBIN M KOJIMYECTBEHHBI COCTaB BelecTBA. MossipHas U OTHOCUTEIbHAS
MOJIEKYJIIpHAs Macchl BemecTBa. MoJibHas 108 M MaccoBas JOJS JJIEMEHTa B BELIECTBE.
Crpoenue atoma. AtoMHast opouTtaiib. [IpaBuia 3arnogHeHus IEKTPOHAMH aTOMHBIX OpOUTAJIEH.
Banentnslie anektponsl. Ileproanyeckuii 3akoH. @opmMyaupoBKa 3aKOHA B CBETE€ COBPEMEHHBIX
MPEJICTaBICHUA O CTPOEHHMH aroma. V3MeHeHHe CBOWCTB JJIEMEHTOB M HMX COCIWHEHUW B
nepuojax M Tpynmnax. OJEKTPOHHbIE KOHQUrypaluu aToma Yriepoja B OCHOBHOM U
BO30Y)XICHHOM COCTOSTHUSIX.

X¥UMHUYECKasi CBA3b. OJIEKTPOOTPULATEIBHOCTb. Buapl xumudeckod cBs3u. HMonHHas
cBs3b. KoBasneHTHas HemosisipHass U MossipHas cBsizb. OOMEHHBIH M JOHOPHO-aKIENTOPHBIN
MEXaHU3M 00pa30oBaHUsl KOBAJEHTHON NOJSApHON CBA3U. lloJSpHOCT M TOJISPU3YEMOCTD
KOBAQJICHTHBIX CBSI3€H. DJIeKTpoHHBIE (popmMyasl MoJiekyn. ['eomerpusi Mosekynbl. BogopomHas
CBA3b. ATperaTHbI€ COCTOSIHUS BEILIECTBA.

I'mOpumuzanus opOuTaneit, ee THUMBI UII OPTraHUYECKUX COCIMHCHUM: sp3, spz, Sp.
OO6pazoBaHue G- U T-CBI3€H B MOJIEKYJIaX OPTaHUYECKUX COCTMHECHUM.

Knaccudukanuss  opranuueckux  BemecTB. (OCHOBHBIE  KJIacChl ~ OPTaHUYECKHX
coenuHenuil. Knaccudukanus opraHuyecKux COEAUHEHMH M0 (YHKIIMOHAJIBHBIM TPYIIIaM.
Homenknarypa opranumdeckux BemiecTB. MexayHaponHasi (cucTeMaTH4ecKas) HOMEHKIATypa
OPraHMYECKUX BELIECTB, €€ NMPUHIUNBL. PalMoHanbHasi HOMEHKIATypa. YTJEpPOJHBIN CKEJeT,
€ro THUIbI: LUKIWYECKUE, auukindeckue. KapOouukinyeckue u reTepoluKInYecKie CKeJeThl.
Bunbl cBszeil B MOJEKyllaX OpPraHMYECKUX BELIECTB: OJIMHAPHBIC, JBOWHBIE, TPOMHBIE.
N3meHeHne »Heprum CBA3€d MEXAYy aTOMaMH YIJIEpOJa INMPU YBEIUYEHUU KPATHOCTH CBSI3H.
HaceinieHHple 1 HEHACHILLEHHBIE COCAMHEHUS. DJIEKTPOHHOE CTPOCHUE M XMMHUUYECKHE CBSI3U
aToma yriepoja.

OcHoBbl Teopuu ctpoenus BemiecTB. Teopus A.M. byriepoBa. @opmynbl CTPOCHHUS.
[Tonsarue o nzomepuu. OCHOBHBIE MOJIOKEHHS CTPYKTYPHOU TEOPUH OPraHUYECKUX COCIUHEHUM.
Xumuueckoe crpoenue. CtpykrypHas Gopmyna. CTpyKTypHast U MPOCTPAHCTBEHHAs U30MEPHSI.
N3omepust yraepogHoro ckenera. M3omepust nonoxeHus. MexkinaccoBas uzomepus. Buabl
MIPOCTPAHCTBEHHOM M3oMepuu. Onruueckas nomepusa. ONTUYECKUE aHTUIOJIbl. XUPAIbHOCTD.
XupanbHble U axvpalbHble MOJEKYNbl. ['eomeTpuueckass u3oMepus (LMC-, TPAHC-U30MEpUs).
I'omonorus. 'omostoru. I'omosnorndeckast pazHoCcTh. ['oMostornueckue psiipl.

OnexkTpoHHble 3(QQEKThl B OPraHMYECKUX MOJIEKylaX. OJIEKTPOHHOE CTpOEHHUE
OpraHMYECKUX BELIECTB. B3ammHOE BIMSHME aTOMOB M TIpyNIl aroMoB. VHIYKTHBHBIN u
Me3oMepHbI 3¢ dexTrl. [IpencraBnenne o pe3oHaHce.

KHc0THOCTE 1 OCHOBHOCTB OPTaHUYECKUX COCAMHEHMM. THUIBI OpraHn4ecKuX KUCIOT U
OCHOBaHUM.

OCHOBBI TE€OpUH peakUUil OPraHUYECKUX COECOUHEHMH. THIIbI OpraHMYecKUX peakluil.
Knaccugukanus peakuuid opraHMYeCKHX BELIECTB MO CTPYKTYPHOMY NpHU3HAKY: 3aMelleHue,
NpUCOEIMHEHNE, OTLIerieHne. MexaHu3Mbl peakiuil. CrocoObl paspblBa CBS3U YIJIEpOJ-
yriepos. CBOOOIHBIE paauKaibl, HYKJICOQHIb U 3IeKTpoduisl. OpraHudeckue HOHBI U
paauKabl.



W3MmeHeHHe CTENEHUM OKHUCIIEHHS D3JIEMEHTOB B  COEAUHEHMSIX. OKHUCINUTENbHO-
BOCCTaHOBUTEJbHBIE peakunu. OKUCIeHne U BOCCTaHOBJIEHHE. OKUCIUTEIN U BOCCTAHOBUTEIIN.
Mertoa 3nekTponHoro Oananca. MeToJ HOHHO-3IIEKTPOHHOTO Oananca. OCHOBHBIE OKHCIUTEIH
OpraHMYeCKUX coelrHeHMM. [IepMaHranaT Kanus Kak OKUCIUTENb.

Pacuerst mo ¢Qopmynam u ypaBHeHHMsSM peakuuil. ['a3oBble 3aKOHBL YpaBHEHHE
MemnneneeBa-Knaneiipona. 3akon Aporaapo. 3akoH OOBEMHBIX OTHOIICHHH. OTHOCHUTETbHAS
IUIOTHOCTH Ia30B. AJIFOPUTM pelIeHUs 33/1a4. Beluncienre Macchl BEIECTBA 10 €r0 KOJUYECTBY
U KoJIMuecTBa 1o macce. OmnpeneneHue MacCoBOM JI0JIM 3JIEMEHTa B BEILIECTBE M KOMIIOHEHTA B
cmecu. Berumcnenme maccel m oObeMa ras3oB. BeiBox ¢opmyn coemuHeHuid. Pacuersr mo
YPAaBHEHUSIM PEaKIMil.

[Ipaktuyeckas padora 1. OOHapyxeHHE yriepoja, BOAOPOJA, CEPHl, TAJIOTEHOB, a30Ta
B OPraHMYECKHUX BEIIECTBAX.

Kontponbnas padota Ne 1. TeopeTnueckrie OCHOBbI OpraHUYECKON XUMUHU

Tema 2. YriaeBoaopoasl (25 4)

Ankanbl. AnudaTtndeckue yriaeBoaopojsl. CTpoeHune Monekyiasl MmeraHa. [lonstue o
koH(popmanusax. W3omepuss ankaHoB. OOmas xapakTepucTHKa Kiacca, (U3HUECKUe W
XUMUYECKHE CBOMCTBA (FOpEHHE, KATATUTHIECKOE OKUCIEHUE, TAJIOTeHUPOBAHNE, HUTPOBAHHE,
KPEKHUHT, THUpoin3). Peaknum paaukanbHOrO 3aMemeHus. MexXaHu3M peakiiyd XJIOPHUPOBaHUS
MeTraHa. Ankanel B mnpupojae. CHHTETHYECKHE CIOCOOBI TOJMYyYeHHUs alKaHOB. MeTomapl
MOJTYYCHUST AIKAaHOB M3 AJIKWJITAIIOTEHHUIOB (peakiusi Bropra), nekapOOKCHIMPOBAHHEM COJICH
KapOOHOBBIX KHCJIOT W DJIEKTPOJIM30M PaCTBOPOB CoJied KapOOHOBBIX KHCIOT. [IpumeneHue
ATKAHOB.

[uxnoankanpl. ANHMIUKINYECKUE yriaeBomopoabl. OOmas XapakTepUCTHKa Kiacca,
¢uznueckue cBoicTBa. Buael wuzomepun. HampsokeHHble U HEHANPSDKEHHBIE  LIUKIIBL.
XUMHYECKHE CBOICTBA IUKJIONpOINaHa (TOpeHHe, TUAPUPOBAHUE, NMPHUCOEAUHEHNE TaJIOTEHOB,
raJlOr€HOBOJIOPOJIOB, BOJIBI) W IHKJIOTeKcaHa (TOpeHHe, XJIOPHPOBAaHWE, HHUTPOBAHHUE).
[Tonyuenue MUKIOATKAHOB U3 AJIKAHOB U AUTAJIOT€HAJIKAHOB.

Anxenpl. O0mas xapaktepucTrka kiaacca. CTpoeHHE MOJIEKYIJbI dTHIIeHa. DU3YecKue
CBOMCTBa alIkeHOB. ['eomeTpuueckasi HM30MeEpHsl alKeHOB. XHWMHYECKHE CBOMCTBA aJKEHOB.
Peakuuu snektpoduinbHOro mpucoeAuHeHus. Peakiuu mpucoeIrHEHUs MO KpaTHOM CBSI3U —
TUAPUPOBAaHUE,  TaJOTCHUPOBAHME,  TUAPOTraJoreHUupoBaHue,  ruaparauus.  llpaBuio
MapKkoBHUKOBa U €ro OOBSICHEHHE C TOYKH 3pEHHUsl DJIEKTPOHHOU Teopuu. B3ammoneiictBue
aJIKEHOB ¢ OpOMOM M XJIOPOM B Ta30BOM ¢aze wiM Ha cBeTy. Peakiuu BOCCTaHOBIICHUS U
okucieHusa. OKUCIeHHE aJKEHOB (FOpEHHE, OKUCIEHHE KHUCIOPOJOM B MPUCYTCTBUU XJIOpHUAA
najanafusi, TOJa JeHCTBUEM cepebpa, OKHUCICHHE TOpSYUM MOAKHCIEHHBIM PAacTBOPOM
nepMaHranata Kajus, okucieHue no Baruepy). Ilomumepmsanus. Ilomydyenue ankeHOB u3
QJIKAHOB, AJKWJITAJIOTC€HUJIOB U TUTaJoreHanKaHoB. [IprMeHeHre aTuieHa u npomnusieHa.

Ankaguensl. Knaccudukaiuss TUEHOBBIX yIiieBOJOpoa0B. COMNpsDKEHHbIE JIHUEHBI.
du3nyeckue W XUMHUYECKHE CBOMCTBA JIUBHHWIA M u3ompeHa. 1,2- u 1,4-npucoenvHeHue.
[Momumepuzanus. Kayuyku. Bynkanuzanus kayuykoB. Pesuna u 56ouuT. CuHte3 OyTajaueHa us3
OyTaHa M TaHoOIA.

Ankunbl. OOmas xapakrepuctuka. CTpoeHHE MOJIEKyNbl aneTwieHa. dusznueckue u
XUMHYECKHE CBONCTBAa  alKUHOB. Peakiuum  2JeKTpOQUIBHOTO W HYKICO(PHIBHOTO
npucoeAuHeHus.  Peakuuu  OpHCOEOUHEHUS  TaJOT€HOB,  TaJIOT€HOBOJOPOAOB,  BOJBL
I'mppupoBanue. Tpumepuszanus U agumepusanus auetusieHa. KHCIOTHbIE CBOMCTBA alKMHOB C
KOHIIEBOM TPOMHOM CBA3bI0. AlleTHiHAbl. OKHCIIEHNE aJIKWUHOB PACTBOPOM IE€pMaHraHaTa Kajusl.
[Ipumenenne anetwiena. KapOuaneiit MmeTos momydenus anetuineHa. [lupomns merana. Cunte3
AIKWHOBAJIKMJIMPOBAHUEMALIETUITUIOB.

Apenbl. Apomarudeckue yrieBojmoponabl. [lonstue o0 apomarmuynoctu. I[IpaBumio
Xrwokkens. beHzon — cTpoeHHe MOJEKynbl, (u3uveckne cBoWcTBa. ['OMOIOTHYECKUIl psin
Oenzona. M3omepusi AM3aMelIeHHBIX OEH30JIOB HA MpuUMepe KcuilosioB. Peakmuu
ANEeKTpOUIBHOTO 3amelieHus. Peakuuu 3amenieHus B OSH30JLHOM sifipe (TalloreHHpOBaHUE,



HUTPOBaHME, aJKWIMpoBaHue). Peakunm mnpucoenuHeHus K OeH3ony (TUAPUPOBAHHE,
XJiopupoBaHue Ha cBeTy). (OCOOCHHOCTH XHMHHM aJKWIOeH30JI0B. [IlpaBuna opueHTanuu
3aMeCcTUTENEed B peakUusax 3aMelieHus. bpomupoBaHue M HUTpoBaHUE Toiiyosna. OKucIeHuE
IKUIIOEH30JI0B PAaCTBOPOM IMEpMaHraHaTa kanus. ['anoreHupoBanue alkuiaOeH30JI0B B OOKOBYIO
uenb. Peakuus Bropua—®urTura xak MeToJ CHUHTE3a aJKWiI0eH30J10B. CTHPON Kak MpuUMep
HENpeIebHOIO apOMaTHYECKOIO COEIMHEHUSI.

[IpupoaHble UICTOYHUKHU YIIIeBOAOPOI0B. IIpupoaHblii M NOMyTHBINA HE(QTSAHBIE ra3bl, UX
coctaB, ucnojib3oBaHue. HedpTh kak cMech yriaeBogoponoB. IlepBuuHas u BTOpUYHAs
nepepabotka HepTH. Pudopmunr. KameHHBIH yrous.

["anoreHONPOW3BOIHBIE  YIIIEBOAOPOAOB. Peakmmu HyKIeOQUIBHOTO 3aMEIICHUS |
NMMUHUPOBaHUs. Peakiuu 3amelrieHys rajoreHa Ha MMIpOKCHII, HUTPOTPYIIY, [IUAHOTPYIILY.
JleiicTBre Ha TaJIOTEHIIPOM3BOJHBIE BOJHOTO M CHUPTOBOro pacTtBopa Ienouu. CpaBHeHUE
peaKMOHHON CIOCOOHOCTH alIKWJI-, BUHUI-, (eHWI- U OeH3wirajoreHuaoB. lcnonaszoBanue
TaJIOTEHIIPOU3BOJIHBIX B OBbITY, TeXHUKE W B cuHTe3e. [loHATHE O MarHuHOpraHUYEeCKUxX
coenuHeHusX.  [losyyeHne  ankaHOB ~ BOCCTAHOBJIEHHEM  HOJAJIKaHOBHOJIOBOJIOPOAOM.
MarauitopraH4ecKue COeIMHEHUS.

'enernueckass cBSI3pb MEXKJy pPa3IMYHBIMU KjaccaMu YriieBoJoposioB. KauecTBeHHBIE
peakiuu HaHenpeAeabHbIe YTIeBOI0POIbI.

[Ipaktuueckas padota 2. [TonydeHue u CBOMCTBA ATHIICHA.

[IpakTnueckas pabota 3. CoiicTBa 6eH307a

KonTponbnas pabora Ne 2. YrieBoaopoasl.

Tema 3. Kucisiopoacoaep:xkamue opranndeckue coeqrunenus (18 u)

Crouptel. Homenkiatypa u u3oMepusi cnupToB. TOKCHYECKOE JEHCTBHME HAa OPraHU3M
MeTaHoJ1a U TaHoja. Ousnueckue CBOMCTBA MPEAeTbHBIX OJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOMCTBa CIUPTOB (KHUCIOTHBIE CBOMCTBA, PEAKIMHU 3aMEIIECHUS TUIPOKCUIBLHOW TpYyNIbl Ha
raJIoreH, MEXMOJIEKYJsSipHAsT W BHYTPUMOJIEKYJsSpHas JerujapaTanusi, OKUCJICHHE, peakUuu
YIJIEBOAOPOJHOIO paaukana). AJkoroyatel. ['maponus, ajakuiaupoBaHue (CHHTE3 MPOCTBIX
a¢upoB mo BumbsMcony). IIpoMbINUICHHBIH CHHTE3 MeTaHOJia. MHOTOATOMHBIE CITUPTHI.
DOTUICHIIIMKOJb U TIMLIEPUH, UX (QU3NYecKre U XUMHU4YecKue cBoiicTBa. CHHTE3 JUOKCaHa U3
STHJICHTJIUKOJS. TOKCHMYHOCTbh ATHJICHINIHMKOIS. KadecTBeHHas peakuuss Ha MHOTOATOMHBIE
CIUPTHI.

[Ipocteie >uppl Kak HU30MEpPHI MPEIENbHBIX OAHOATOMHBIX CHUPTOB. CpaBHEHHE HX
(bu3NYeCKuX U XUMHUYECKHX CBOMCTB CO crnupTamu. Peakums pacuierniieHus mpocTbiX 3(UpoB
HOJI0BOIOPOIOM.

®enonbl. HoMenknaTypa u u3omepus. B3auMmHoe BIMSHHUE TPYII aTOMOB Ha MpHUMEpE
¢denona. dusznyueckue U XUMHUYECKHE CBOWMCTBa (eHoNa W Kpe3osoB. KucrnoTHble cBoiCTBa
(deHOIOB B cpaBHEHUM cO chnupTamu. Peakuuu 3aMenieHuss B OCH30JIBHOM  KOJIbIE
(ranorenupoBanue, HutpoBanue). Oxucienue (enonoB. KauecTBeHHbIE peakiuu Ha (PEHOI.
[Ipumenenue denoua.

KapOonunbpHbpie coenuHEHUs. DJEKTPOHHOE CTPOCHHE KapOOHWIBHOW  TPYIIIBL.
Anprerunpl u KetoHbl. Dusmyeckue cBoiicTBa (opmanpieruaa, aneTalbIeruaa, aleToHa.
[londatne 0  KeTO-€HOIBHOU TayTOMEpUH KapOOHMIBHBIX COEAWHEHMH. Peakiuun
HYKJICO(UIBHOTO TIpUcOoeInHeHus. Peakiiny npucoemHeH s BObl, CIIMPTOB, IMAHOBOIOPOIa U
ruapocynbdura HaTpus. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH albJeTUIOB W KETOHOB B
peakuusx npucoeAnHeHus. Peakium 3aMenienrs aroMoB BOAOPO/Ia MPHU O-yIJIIEPOJIHOM aTOME Ha
raored.  [lomumepusanus  ¢opMmanpaeruna W anetanpaeruga. CHHTE3  CIIUPTOB
B3aUMOJICHCTBUEM KapOOHWIBHBIX COCIWHEHWH ¢ peakTuBoM [ puHbspa. OkucieHue
KapOOHUJIBHBIX coenuHeHuil. CpaBHEHNE OKHUCIIEHHUS allbJIeTUIOB U KETOHOB. BoccraHoBieHue
KapOOHUJIBHBIX COEIWHEHUN B CHHUpThl. KadecTBEHHBIE pEaKIMU Ha albJeTUIHYIO TPYIIY.
Peakuuu anpa0iabHO-KPOTOHOBOM — KoHAeHcamuu. OcoOeHHocTH dopManbaeruaa. Peaxius
bopmanbaeruaa ¢ GeHoIoM.



KapOoHOBbIE ~ KHCIOTBL.  DJEKTPOHHOE  CTpPOCHHE  KapOOKCHIBHOW  TpYIIIBL
['omonoruueckuil psj npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3nNYecKue CBOMCTBa
KapOOHOBBIX KHCJIOT Ha IpUMEpe MYpPaBbHUHOMW, YKCYCHOHM, MPOIMOHOBOW, MalbMUTHHOBOW H
CTEapMHOBOW KHUCIIOT. XHWMHUYECKHE CBOWCTBa KapOOHOBBIX KHCHIOT. KucinoTHble cBoiicTBa
(M3MeHeHNe OKpPAcKH MHAUKATOPOB, PEAKLIUU C aKTUBHBIMHU METaJIJIaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMH, coJiAMH). VI3MeHeHue cuiibl KapOOHOBBIX KHCJIOT IpPU BBEACHUM JOHOPHBIX U
aKLENTOPHBIX 3aMecTuTesel. B3aumopaeiicTBue KapOOHOBBIX KHUCIOT €O CIHUPTaMM (peaxius
srepuduranun). [amoreHnpoBaHue KapOOHOBBIX KHCIOT B OOKOByIO Iiemnb. OcoOeHHOCTH
MYpaBbMHON KHUCIOTHI. BaxxHeWine mpeAacTaBuTeNM Kiacca KapOOHOBBIX KHCIOT M HX
npuMeHeHue. llosrydeHne MypaBbMHOM M YKCYCHOM KHMCJIOT B NPOMBIIUIEHHOCTH. BpIciime
kapOoHOBbIe KHCHOTHL LllaBeneBas KuciaoTa Kak MPEACTaBUTENb TUKAPOOHOBBIX KHCIIOT.
[IpencraBnenue o HeEMpeneIbHBIX U apOMaTHUECKHX KHCIOTaX. OCOOEHHOCTH WX CTPOEHUS U
CBOMCTB. 3HaUCHHE KapOOHOBBIX KHCIIOT.

OyHKIMOHAIbHbIE MPOU3BOJAHbIE KapOOHOBBIX KUCIOT. [losyuyeHune XJIOpaHTUAPUIOB U
aHTUJIPUJIOB KHUCIOT, HMX ruaponus. llomydeHue ciloxHBIX 3S(QUPOB C HCHOJIb30BAHUEM
XJIOPAHTUAPUAOB U aHTHAPUAOB KUCIOT. ClloKHbIE 3QUPHI KaK U30Mepbl KapOOHOBBIX KHUCIIOT.
CpaBHeHue (GU3NYECKUX CBOMCTB U PEAKIIMOHHOMN CIIOCOOHOCTH CIIOKHBIX 3(UPOB U U30MEPHBIX
UM KapOOHOBBIX KHUCIOT. ['maponu3 ciokHbIX 3¢upoB. CHHTE3 CIOXKHBIX 3()UPOB (PEeHOIOB.
CnoxHele 3¢upbl HeopraHuueckux KucioT. Hurtpormunepun. Amuasl. Coiau KapOOHOBBIX
KHUCIIOT, MX TEPMHUYECKOE pa3JIoKeHHe B NpHUCYTcTBUM Inenoud. CuHTe3 KapOOHHMIIBHBIX
COEJIMHEHUH pa3Nio’KeHUEM KalbIIMEBBIX COJIel KapOOHOBBIX KUCIIOT.

[IpakTrnueckas padora 4. CriupThl

[IpakTiueckas pabota 5. AnbAeruabl U KETOHBI

[IpakTnueckas padora 6. KapOoHOBBIC KHCITOTHI

[Ipaktuueckas padota 7. [Tonyderune GpyKTOBBIX 3PUPOB M CAMOJICTBHBIX TyXOB

KonTtponsras padota Ne3. Kucmopoacoaepxkanie OpraHu4ecKiue COeTMHECHUS.

Tema 4. A30T- U cepocoaep:kamue coequHenus (8 4)

Awmunbl. U3omepus amuHoB. [lepBryHbIe, BTOPUYHBIE U TPETUYHBIE aMUHBI. DU3HYECKHE
CBOMCTBa MPOCTEUIINX aMHUHOB. AMHUHBI KaK opraHuyeckue ocHoBaHus. COJU alKUIAMMOHUS.
ANKWIMpOBaHUE U AaIUIMPOBaHHE aMHHOB. Peaknuu aMHUHOB C a30THCTON KHCIOTOM.
ApoMaruyeckue amMuHbl. AHUIUH. B3anMmHOe BIUSHUE TPy aTOMOB B MOJIEKYJIe aHMIIMHA.
XUMHYECKHE CBOMCTBA aHWJIMHA (OCHOBHBIE CBOMCTBA, pEeaKlMU 3aMEIICHUS B apOMaTHYECKOe
AIIpo, OKHUCJeHHe, anuiupoBanue). [uazocoeaunenus. [lonyueHue amMHUHOB U3 CIUPTOB U
HuTpocoenuHenuil. [[pumenenne aHuiMHa.

lerepounknbl. @ypaH M TUPPOST KaK MPEACTABUTENH MATHUICHHBIXTETEPOIMKIIOB.
DIEeKTPOHHOE CTPOEHUE MOJIeKYilbl nupposia. KucnoTtusle cBoiicTBa nuppoda. I[lupuaun kax
MPEACTABUTENb LIECTUYICHHBIXIE€TEPOLUKIOB. DJIEKTPOHHOE CTPOCHHE MOJEKYJbl MUPHINUHA.
OcHoBHbIE CBOICTBa MUPUANHA, PEAKIIMH 3aMEIICHUs ¢ apoMaTuieckuM siapom. [IpencraBienue
00 umuaaszone, MUpUANHE,

MypuHE, MYPUHOBBIX U MTUPUMUIUHOBBIX OCHOBAHUSIX.

Ankanousipl. MeToabl BBIJECTICHHUS aJKAIOMIOB M3 pacTeHH. Metoapl oOHapyXeHus
ankanouaoB. Knaccuduxarus 1 THIIWYHBIE TIPEICTABUTENN ANIKAIOUIOB.

KonTponpHast padota Ne4. A30T- 1 cepocoieprKaliiue coeIMHEHNUS.

Tema 5. buoJsiornyeckn akTuBHbIe BemecTBa (19 4)

VYrneBoabl. Mono- u gucaxapuasl. @OyHkumm yrieBoaoB. buonorunueckas poib
yriueBoaoB. ['moko3a — ¢usnueckue CBOWCTBA, JHMHEWHas W nukiIndeckas (Gopmbl. Peakiuun
[JIIOKO3bl  (OKHMCIIEHHE a30THOM KHUCIOTOW, BOCCTAHOBIIEHHE B IIECTUATOMHBIM CHUPT),
KaueCTBEHHbIE PEAKIMU Ha TIIOK03y. bpoxkeHue rioko3sl. OpykTo3a Kak M30MEp IIHOKO3bI.
Pub6o3a u nezokcupubosa. [lonsrue o rmuko3uaax.

Hucaxapuasl. Caxapo3a Kak NpeacTaBUTEb HEBOCCTAaHABIMBAIOIIMX UcaxapuioB. Manbro3a u
nmakrto3a, uemiobuo3a. I'mapomms mucaxapunoB. IlomydeHuwe caxapa W3 caxapHOUM CBEKIIBL



[Tomucaxapunel. Kpaxman, DNIMKOTeH, Leurono3a. KauecTBeHHas peakuus Ha Kpaxmal.
I'mpponus nosmcaxapuios.

XKupbl kak CHOXKHBIE PHUPHI TIMLIEPUHA W BBICHIMX KapOOHOBBIX KHCIOT. OMBLICHHE
xupoB. ['maporenusayst KupoB. Mplta Kak COJM BBICIINX KapOOHOBBIX KHCIIOT.

AMHMHOKHCIIOTHI Kak aM(pOTEepHbIe COCTUHEHUs. Peakunun ¢ KUCIOTaMU M OCHOBAHUSIMHU.
OO0pazoBaHue CI0XKHBIX 3(PUPOB.

[lentuasl. IlenTuaHas cBsi3b. AMUAHBIA XapakTep NeNTHAHON cBsA3u. [‘maponus
nentuaoB. benku. IlepBuunas, BTOpHYHAs W TpeTHYHas CTPYKTypbl OenkoB. KauecTBeHHBIE
peakiuu Ha OCTKHU.

Hyxnennosble xucnorel. Hykneoszunsl. Hykneotunsl. HykiieMHOBBIE KHCIIOTBI Kak
npupoaubie noaumepsl. Ctpoenue JIHK u PHK. I'naponus HyK1€MHOBBIX KHCIIOT.

[TpakTuueckas padota 8. CBOICTBA TIIFOKO3bI, CaXapo3bl U Kpaxmana

[TpakTuueckas padota 9. [TonydeHue Mbliia METOYHBIM OMBUICHHEM KHUPOB

[IpaxTnueckas padota 10. benku u ux cpoiicTsa

[Tpaktuueckas padota 11. B3auMocBs3p Mexay KilaccaMyd OPraHMYECKHUX BEIECTB

[IpakTnueckas pabora 12. KauecTBeHHOE onpe/ieNieHne OpraHMuecKUX BEIIECTB.

KonTponsnas pabora Ne 5. brosnoruuecku akTHBHbIE BEIIECTBA

Tema 6. BoicokoMoJIeKYyJIsIpHbIe coequHeHus (3 1)

[lonsiTHe O BBICOKOMOJIEKYJISpPHBIX BemiecTBax. [lomumepusanusi U MOJMKOHACHCALUS
KaK METO/Ibl CO3/IaHHUs MTOJIUMEPOB.

Onactomepsl. [Ipupoanblil u cunteTnyeckuit kayuyk. Cononumepusanusi. CoBpeMeHHbIE
IJIACTUKKU  (MOJIMATUJIEH, MOJIUIIPONUIIEH, MOJUCTUPOJI, TOJIMBHUHWIXIOPUT, (roporuiact,
moJIMATUIICHTeped TanaT, akpriI-0yTaIueH-CTUPOJIbHBIN TIACTHK, TTOJIUKApOOHATHI).

[IpupoaHbIe U CHHTETHYECKHE BOJIOKHA (0030D).

[Ipaktrueckast padota Ne 13. Pacnio3HaBaHH€e BOJIOKOH M TJTACTHUKOB.

YyeOHO-TEMaTHYECKUH IIJIAH

B mom uucne
Homep Konuuecmso
Tema npakmuyeckue | KOHmpoJibHble
membl yacoe
pabomol pabomol
Teopernueckre 0CHOBBI
1 P » 26 1 1
OPraHUYECKON XUMHUHU
2 YT1€B0I0PO/IBI 25 2 1
3 Kucnopoacoaepskamme opraHUI4ecKue 18 4 1
COEIUHEHUS
A30T- 1 cepocoaepIKalIie
4 pPOCO/Cpall 8 0 1
COEIUHEHUS
5 Buosornuecky akTUBHEIE BELIECTBA 19 5 1
6 BricOKOMOJIEKYISIpHBIE COCMHEHMUSI 3 1 0
PesepBHoe Bpems 3 - -
HUTOIO: 102 13 5

COJEPKAHUE KYPCA XUMMHH B 11 KJIACCE
Tema 1. Ilepuoanyecknii 3aK0H M CTPOCHHE aTOMA

Cmpoenue amoma. ATOM - cl0XHas 4acTULA. SIIpo aToMa: MPOTOHBI U HEUTPOHBI. M30TOMBI.
DNeKTPOHBI. DJIEKTPOHHASI 000JI09Ka. DHEPreTHIecKii ypoBeHb. Opouranu: S u p, d-opbumanu.
Pacnipenenenne 5JEKTPOHOB IO HHEPreTUUYECKUM YPOBHSAM U OpOHUTAISAM. OJIEKTPOHHBIE
KOHQUTypallud aTOMOB XMMHYECKHMX JJIEMEHTOB. BalleHTHble BO3MOXXHOCTH aTOMOB
XMUMHMUYECKUX DJIEMEHTOB.

Ilepuoouueckuii 3axon u cmpoerue amoma. COBpeMEHHOE MOHATHE XUMUYECKOTO 3JIEMEHTA.
CoBpemMeHHas (GopMyIHMpPOBKA NEPUOTUIECKOr0 3aKoHa. [IpuunHa NepuoJMuHOCTH B U3MEHEHU T




CBOMCTB XHUMHUYECKUX 53JeMEHTOB. OCOOCHHOCTH 3alOJHEHUS SHEPreTUYECKUX YPOBHEU B
ANIEKTPOHHBIX  000JOYKaxX AaTOMOB IIEPEXOJHBIX 3JIEMEHTOB. OJIEKTPOHHBIE CEMEWCTBa
ANIEMEHTOB: S- U p-anemenmul; d- u f-onemenmeoi.

Omxpovimue J]. M. Menoeneesvim I[lepuoouueckoco 3axona. BaxHeillne MOHATHS XUMUU:
aTOM, OTHOCHUTEJIbHAas aTOMHas U MouleKyispHas Mmaccbl. Otkpeitue [. M. MenneneeBbiM
[Tepuomuueckoro 3akona. [lepuoanueckuii 3akoH B opmynuporke . . Menneneena.

Ilepuoouuecxas cucmema /[. U. Menoeneesa. Ilepnoanueckas cucrema /. 1. Menneneena
Kak rpadudeckoe OTOOpaXeHHE NEePUOJUYECKOTO  3aKoHa.  Pa3muyHble  BapHaHTHI
nepuoauueckor cucrempl. llepumonpl u rpynnbl. 3Hau€HHE MEPUOJUYECKOrO 3aKOHA U
MEPUOIUYECKON CUCTEMBI.

Jemoncrpanuu. Pazniuansie popmsl [leproamueckoii cucremsr 1. M. Menneneesa.

Tema 2. CTpoeHue BelllecTBa

Kosanenmnasa xumuuecrkas ceazv. llonatue o KoBajleHTHOM cBsi3M. OOIIas 3J€KTpOHHAs
napa. KpaTHOCTh KOBajeHTHOH CBs3U. DNEKTPOOTpHLATENbHOCTh. KoBalleHTHas moJisipHas U
KOBAQJICHTHAs HETMOJISIpHAs XUMUYECKUE CBI3U. OOMEHHBIN U IOHOPHO -aKIIENTOPHBIN MEXaHU3MBbI
00pa3oBaHusl KOBAJICHTHOHW CBs3U. BelecTBa MONEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHUSI.
3aKOH MOCTOSIHCTBA COCTABA JIJIsl BENIECTB MOJICKYJISIPHOTO CTPOCHHS.

Honnasa xumuueckas ceéa3p. Katnonsl m annoHsl. MoHHas cBs3b u ee cBoicTBa. MonHas
CBA3b KaK KpalHUU CIy4all KOBAJICHTHOM MOJIIPHOM CBSI3H.

Memannuyeckas xumuueckas ceazv. O0UMe Gpusnueckue cBoicTBa MeTaioB. CrijiaBbl.

Booopoonass  xumuueckas  cés3v.  BomopomHas — CBsS3b  KaKk  OCOOBIM  cirydait
MEXMOJIEKYJIIPHOTO B3aWMOJIeHCTBHS. MexaHu3M ee oOpa3oBaHMS W BIUSHHE Ha CBOMCTBA
BEIEeCTB (HA MpUMeEpE BOJIBI).

Aepecamuvie cocmosanus éewecmaa. 1'a3pl. 3akoH ABoraapo 1isi ra3oB. MoJsIpHBIA 00beM
ra3000pa3HBIX BEHIECTB (TIpH H. .). KumakocTu.

Tunvr kpucmannuueckux pewemox. Kpucrainuyeckas pemierka. MloHHble, MeTauM4ecKue,
aTOMHBIE U MOJIEKYJISIpHBIE KpUCTANTMYECKHE pelIeTKH. AJuioTponusi. AMopdHbIe BEeUIeCTBa.

Hucmovie eewyecmea u cmecu. CMeCM W XUMHUYECKHE COCIWHEHMS. |'OMOTEHHbIE H
reTeporeHHple cMecu. MaccoBasg M oObeMHasi JIOJU KOMIIOHEHTOB B cMecH. MaccoBasi [10Jis
npumMmecei. Perienue 3a1a4 Ha MacCOBYIO JIOJIIO TTPUMECEH.

Jlucnepcnvie  cucmemwvi. Ilonstme mucriepcHo  cucreMbl.  JlucnmepcHas ¢asa u
nucrnepcuonHas cpena. Kinaccuduxaius 1ucrepcHbIX CUCTEM.

JdemoHcTpanuu. Mojenp KpUCTAUIMYECKOW pemeTkr xjopuaa Hatpus. OO0pasibl
MHUHEpPAJOB C HOHHOM KPUCTANIMYECKOM pELIeTKOM: KajnpuuTa, ranura. Moaenu
KPUCTAINIMYECKUX PELIETOK «CYyXOTO Jbja» (Uiu iona), anmasa, rpaduta (Wim kBapua). Mojaenb
MOJISIpPHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSTHUS BOJIBI.

JlabopaTopHble onbIThl. 1. OnpeneneHne CBONCTB HEKOTOPBIX BEUIECTB HA OCHOBE THIA
KPUCTAJUIMYECKOU pemeTky. 2. O3HaKOMIIEHHE ¢ KOJUIEKIUEN MTOJIMMEPOB, IIJIaCTMACC U BOJIOKOH
n u3aenuid u3 Hux. 3. XKecTkocTh BOJbI. YCTpaHEHHE KECTKOCTH BOAbl. 4. O3HAKOMIIEHHE C
MHHEpaJIbHbIMU BOJAaMHU. 5. O3HAKOMIIEHHE C JUCIIEPCHBIMU CUCTEMaMHU.

Tema 3. DJ1eKTPOJINTHYECKAS INCCONMAIUS

Pacmeopuvi. PacTBOpbl Kak T'OMOTEHHBIE CHUCTEMBI, COCTOSIIIAE W3 YacTHULl PACTBOPUTEIS,
PacTBOPEHHOIO BELIECTBA M NMPOAYKTOB MX B3auMMOAeWcTBHA. MaccoBas 01 PaCTBOPEHHOTO
BEIIECTBA. TUIIBI paCTBOPOB.

Teopusi snexmponrumuydeckoli ouccoyuayuy. DISKTPOIUTHI U HEMIEKTPoJUThl. CTeneHb
ANIEKTPONIUTHYECKON  aucconmanuy. CuibHble U cla0dble  AJIEKTPOJHUTHL.  YpaBHEHUS
IEKTPOJIUTUYECKON TUCCOLUALINY.

Kucnomer B cBeTe TEOpUH DIEKTPOIMTHYECKON auccoumanuu. OOmme CBOHCTBa
HEOPraHMYECKUX M OPraHUYECKUX KHCIOT. YCIOBHS TEUEHUS pEaKkUUi MEXAY JIEKTPOJIUTaMU
710 KOHIIA.



OcHogarnus B CBETE TECOPHHU JICKTPOJUTUYECKON TUCCOIMALINY, UX KIIACCU(PUKAIUSA U 00ITHe
CBOMCTBA.

Conu B CBETE€ TEOPUHU DIIEKTPOJUTUYECCKON IHCCOLMAINM, MX KIacCH(HKAIUS U oOuiue
CBOMCTBA. OJEKTPOXUMHYECKUN psAJl HANpsHKEHUH METAUIOB M €ro  MCIOJIb30BaHHWE IS
XapaKTePUCTUKH BOCCTAHOBHUTEIBHBIX CBOWCTB METAJIJIOB.

T'uoponus. Ciyuaun ruaponusa coeil. Peakuus cpeas! (pH) B pacTBopax rupoiu3yOLUuXcs
COJIEH.

Jemoncrpanuu. lcnbiTanue pacTBOPOB AJIEKTPOJMTOB W HEIIEKTPOIMTOB HA TPEIMET
JMCCOIMALUHU. 3aBUCUMOCTh CTETIEHU JJIEKTPOJIUTUIECKON TUCCOIMAUNN YKCYCHONW KHCIOTBI OT
pa3baBnenus pactBopa. [Ipumeps! peakiuii HOHHOTo oOMeHa, UIYIHUX ¢ 00pa30BaHUEM OCAJKa,
ra3a Wid BOJbL. XHUMHUYECKHE CBOHCTBA KHCIOT: B3aUMOJICHCTBHE C METaJUIaMH, OCHOBHBIMH H
aM(QOTEepPHBIMA OKCHJIAMH, OCHOBAaHHMSMHU (IEJI0OYaMH W HEPACTBOPHUMBIMH B BOJE), COJISIMHU.
Bs3auMonelicTBie a30THOM KHUCIIOTHI C MEABIO.

JladbopaTopHuble onbIThbl. 6. O3HakOMJIeHHWE C KoJuleKuued kucioT. 7. [lomydenuwe wu
CBOICTBa HEPACTBOPUMBIX OCHOBaHUH. 8. O3HaKOMJIEHHE C KOJUIEKIMEW OCHOBaHMM. 9.
O3HakoMJIeHHE C KOJUIEKIMEH MHHepasloB, cojaepxkaumux conu. 10. McnblTaHue pacTBOpOB
KHCJIOT, OCHOBaHMM W coJied uHaukaropamu. 11. Pasnuunbie ciydau rugponusa coseit. 12.
['aaponn3 XJIOpUIOB | alleTaToB MISIOYHBIX METAIUIOB.

Tema 4. Xumuyeckue peakuuu. Bemecrsa

Knaccupurayusa xumuueckux peaxyuti. Peakuuu, unymue 0e3 U3BMEHEHHs COCTaBa BEILECTB.
Knaccudukanus mo 4uciny U coCcTaBy pearupyromux BEIEeCTB U MPOJAYKTOB peakiuuu. Peakiun
pasNoKeHUsl, COCJAMHECHHS, 3aMelleHuss M OOMEeHa B HEOPraHWYeCKOW XuMUH. Peaknun
MPUCOEANHEHUS, OTIIEIJICHUS, 3aMEIIECHNAs U U30MEPHU3ALMHA B OPraHUYecKo xumuu. Peaknun
MOJMMEPHU3aLUK KaK YaCTHBIN CIy4dall peakiui NpUCcOeIUHEHHUS.

Tennosou apgexm xumuueckux peakyuii. IK30- W DHIOTCPMHUUYECKHE PEAKIIUM.
Tepmoxumnueckne ypaBHeHUs. Pacder KoJaudecTBa TEIUIOTBI IO TEPMOXUMHUYECKUM
YPABHEHUSIM.

Ckopocmov  xumuyeckux peaxyuu. IloHATHE O CKOPOCTH XMMHYECKHUX PEAKIHM,
AHAIMTUYECKOE BBIPAXKEHUE. 3aBUCUMOCTh CKOPOCTH PEAaKIMU OT KOHILIEHTpPAlWW, JaBJICHUS,
TeMIepaTypbl, NPUPOAbl PEarupyrolIMX BEIIECTB, IUIOMIAJAM KX CONPUKOCHOBEHMS. 3aKOH
JNEHCTBYIOLIMX Macc.

Kamanuz. Karanmzatopel. Kartanus. Ilpumepbl  KaTaJUTUYECKUX  IPOILIECCOB B
MPOMBIIIJICHHOCTH, TeXHUKe, ObITy. DepMeHThl ¥ HUX OTIMYMS OT HEOPraHMYeCKHUX
Karanu3aTopoB. [I[pumeHeHne kaTaanu3aTopoB U PEepMEHTOB.

Xumuueckoe pasnosecue. O0paTuMbIe U HEOOpaTUMBbIE peaKIK. XUMUYECKOE PABHOBECHE U
CHOCOOBI €ro CMEIIeHUs Ha MPUMEpPe MOTyYeHHUs] aMMHAaKa.

OKuciumenvbHo-60CCMano8UmMenbHble  NPOYECcyl. OKHCIIUTENBbHO-BOCCTAHOBUTENIbHbBIE
peakuuu. OKHUCIUTENIb W BOCCTaHOBUTENb. OkuciaeHue H BoccTaHoBieHHE. (CocTaBiieHHE
ypaBHEHUI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINII METOJOM AJIEKTPOHHOTO OalaHca.

Obwue ceolicmea memaniog. XWMUYECKHUE CBOMCTBA METAUIOB KaK BOCCTAHOBUTEIECH.
B3anmopeiicTBue MeTalIOB € HEMeTaulaMH, BOJOM, KHUCIOTaMU W PacTBOPAMH  COJIEH.
Meramiorepmus.

Koppo3ua memannos xak OKHCIUTENIbHO-BOCCTAHOBUTENBHBIN Mporiecc. CrnocoObl 3aliuThl
METAaJUIOB OT KOPPO3HH.

Obwue ceoticmea Hememaniog. XUMUYECKHE CBOWCTBA HEMETAJIOB KAaK OKHUCIUTENEH.
B3aumopeiicTBue ¢ mMeTamsiaMu, BOAOPOJOM M JIpyrUMU HeMeTauiamu. CBOICTBa HEMETANIOB
KaKk BOccTaHoBUTeNed. BsaumopelicTBue ¢ MNPOCTBIMU U CJIOKHBIMH  BEIllECTBaMMU-
okucnurenssmu. O0Imas xapakTeprucTUKa rajloreHOB.

Onexmponu3z. O61ME CIOCOOBI MOTYYEHUS METAJUIOB M HEMETAIIJIOB. DJIEKTPOJIU3 PaCTBOPOB
U pacIjIaBOB 3JIEKTPOJIMTOB HAa MpPUMEpPE XJIOpUAa HATpHsl. DJIEKTPOIUTHUECKOE MOJTy4yeHUe
amtoMunus. [IpakTrdeckoe 3HaueHUE MEKTPOIN3a. ['abBaHOIIACTUKA U FaIbBAHOCTETHSL.



3axnouenue. TlepCIEeKTHBBI PAa3BUTHUS XUMHUYECKOW HAyKHM M XMMHUYECKOTO TPOU3BOICTBA.
Xumust 1 TpoOIieMa OXpaHbl OKPYKAIOIICH CpeIbl.

JeMoHcTpanun. DK30TEPMUYECKUE U IHIOTEPMHUUECKUE XUMHUYECKHE peaKiuu. TerioBbie
SIBJICHUSI TIPH PACTBOPEHHUH CEPHON KUCIOTHI U aMMHAYHOUW CEIUTPBI. 3aBUCHMOCTH CKOPOCTHU
peaKuu OT MPHUPOJIBI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3IUYHBIX KHUCIOT
OJINHAKOBOHM KOHIICHTPAIIMM C OJMHAKOBBIMH KycOuykaMu (TpaHyjamH) IIUHKA U OJMHAKOBBIX
KYCOYKOB pa3HbIX METAUIOB (Martus, IIMHKA, d>e€Je3a) C PacTBOPOM COJITHOW KHCIIOTHI.
B3aumoselicTBue pacTBOPOB CEPHOM KHCIOTHI ¢ pACTBOPAMHU THOCYNIb(ara HaTpUs Pa3IuIHON
KOHIICHTPAllMU M TeMIepaTypbl. Moiesb KUTISAIIero cinos. Pa3nojkeHue nmepokcuaa BoJ0poaa ¢
OMOIIbI0 Heopranudeckux karanu3atopoB (FeClz, KI) u nmpupoaHbix 00BEKTOB, COAEpKAIIUX
Karanasy (ceipoe Msico, kaptodens). [Ipocreiinme oKuCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH:
B3aMMOJICIICTBUE IIMHKA C COJISTHOM KHCIOTOM W »kene3a ¢ cyinbparom memu (II). Monens
aneKkTpoausepa. Moaenb 3JeKTPOJIM3HON BaHHBI IJIS MOJYYCHUS aTIOMUHUS.

JlaGopaTopubie onbiThl. 13. Tloxyuenne kucinopoaa pasnokeHHEM MEPOKCHIa BOJIOPOIA C
MTOMOIIBI0 JMOKCH]IA MapraHIia W Karaja3sl chIporo kaprodens. 14. Peaknus 3amernieHus Meau
xene3oM B pactBope cyabdara meau (I1). 15. [Momydyenne Bogopoaa B3auMOACHCTBHEM KHUCIOTHI
¢ nuHKOM. 16. O3HakOMJeHHE C KOJUIeKIMed MmeTauioB. 17. O3HaKOMJIEHHE C KOJUICKIMEH
HEMETaJJIOB.

IIpakTuyeckue padornl. 1. [lomyuenue, cobupanue u pacro3HaBaHue Ta3oB. 2. Pemenne
IKCIIEPUMEHTAIBHBIX 3aa49 Ha HICHTU(PUKAIIAIO HEOPTaHHYSCKUX U OPraHUISCKUX COCTMHCHU.

JIMUHOCTHBIE, METAIIPE/IMETHBIE U IIPEJMETHBIE PE3YJ/IbTATBI
OCBOEHMS COAEPKAHUSA KYPCA

JleaTenbHOCTh YUHUTENS B OOYUYECHHH XMMUHU B CPEIHEH IIKOJIE JOJDKHA OBITh HAIpaBJieHA Ha
JOCTIDKEHUE 00YUJarOIIUMUCS CICAYIOIINX JIUYHOCHIHBIX PE3YIbmMamog.

1) B yennocmuo-opuenmayuonHoi cghepe - 9yBCTBO TOPJOCTH 32 POCCUUCKYIO XUMHUECKYFO
HayKy, TyMaHU3M, OTHOIICHUE K TPYAY, LEIeyCTPEMIICHHOCTb;

2) B mpyoosoii cghepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa3oBaTeIbHON
1 TIpOoeCCUOHANTBHOM TPAaCKTOPHUH;

3) B nosznasamenvHOU (KOCHUMUBHOU, UHMENLIeKMYalbHOU) cepe - yMEHUE YIPaBIATh
CBOCH TI03HABATEIILHOM JCATEIBHOCTHIO.

Memanpeomemuvimu  pe3yibmamamu  OCBOCHHS  BBIITYCKHHUKAMH  CPEIHEH  IIKOJIBI
MPOTPaMMBI TI0 XUMHH SIBIISTFOTCSL:

1) ucronp30BaHHE YMEHHI M HABBIKOB PA3IMYHBIX BUIOB TO3HABATEIHLHOW JIESTEIHLHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJIOB  IMO3HaHHMsA  (CHCTEMHO-WH(MOPMAIIMOHHBI  aHAJHN3,
MOJICITMPOBAHUE) JUISl M3YyYCHUS PA3IIMYHBIX CTOPOH OKPYXKAIOIICH e CTBUTEIILHOCTH;

2) WCHOJB30BAHUE OCHOBHBIX HHTEJUICKTYAJIbHBIX OIepanuii: (OpMYJIUPOBAHUE THUIOTE3,
aHalM3 W CHUHTE3, CpaBHEHUE, OOOOLICHWE, CHCTEMAaTHU3allUs, BBISIBICHUE MPUYUHHO-
CJICZICTBEHHBIX CBSI3CH, TIOUCK aHAJIOTOB;

3) yMeHHE TeHepHPOBATh HJICH M OTIPENICIATh CPEACTBA, HEOOXOUMBIE IS UX PEaTH3alluu;

4) yMEHUE ONPECNITh eI U 3a/Ia41 JIeITSILHOCTH, BRIOMPATh CPEIICTBA PeaM3alliy 1SN
Y IPUMEHATDH UX HA MPAKTUKE;

5) WCMONb30BaHHME PA3IUYHBIX HCTOUYHUKOB ISl TOTYYEHHUsS XMMUYECKOW HWHbOpMaiuy,
MOHUMAaHHE 3aBUCHMOCTH COJEpKaHUS U (OpPMBI TpeACTaBleHUs HHPOpPMAIMHU OT Iemneit
KOMMYHHKAIINH U aJpecaTa.

B obnactu mnpeomemmnvix pezynromamoe w3ydeHHE XUMUU TMPEAOCTABISIET YUYCHUKY
BO3MOXHOCTh Ha CTYIEHHU CPeIHETo (TIOJTHOr0) 00IIero 00pa3oBaHusi HAYYUThCS:

1) B nosnasamenvroli cghepe:

a) 1aBaTh OMpeACTCHUS H3yICHHBIM TOHITHSIM;

0) omHCHIBaTh JEMOHCTPALIMOHHBIE M CAMOCTOATEIHHO MPOBEIACHHBIE JKCIIEPUMEHTHI,
WCIIOJIB3YS IJISl 3TOTO €CTECTBEHHBIN (PYCCKUI, POJTHO) S3BIK U S3BIK XUMHU;

B) OMNUCBHIBATh M pa3IUyaTh U3YYEHHBIC KJIACCHl HEOPraHMYEeCKHX W OPraHudecKuX



COCIMHEHUH, XUMHUYECKHE PEAKINH;

T') KJI1acCU(UIIMPOBATh U3YUYEHHBIC 0OBEKTHI U SIBJICHUS;

1) HaONIoIaTh JEMOHCTPUPYEMBIE U CAMOCTOSTENFHO MPOBOJUMBIC OMBITHl, XUMHUYECKHE
peaKuu, IpOTEKAIOIIUE B IPUPOJIE U B OBITY;

€) JenaTb BBIBOJBI W YMO3AKIIOUEHHS W3 HAOMIOACHUH, W3YYEHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEHM3YYEHHBIX BEIIECTB 110 aHAJOTHH CO
CBOMCTBAMM U3y4YECHHBIX;

) CTPYKTYpPUPOBATh H3yUCHHBIN MaTepUa,

3) HHTEPIPETHUPOBATH XUMUICCKYIO0 HH(DOPMAIIHIO, ITOJTYICHHYIO U3 APYTUX HCTOYHHUKOB;

1) ONKCHIBATH CTPOCHUE aTOMOB 3JieMeHToB [-1V mepuona ¢ ucmosib30BaHreM 3JIEKTPOHHBIX
KOH(UTypanuii aTOMOB;

K) MOJENUpPOBaTh CTPOCHHE TPOCTEHIINX MOJICKYT HEOPTaHWYECKHX M OPraHUYEeCKUX
BEIIECTB, KPUCTAIUIOB;

2) B YyeHHOCMHO-OPUEHMAYUOHHOU chepe - aHAIN3UPOBATh U OLICHUBATH MOCIEICTBUS IS
OKpYXarolei cpeapl ObITOBOM M MPOU3BOJACTBEHHOM JEATEIBHOCTH YEJIOBEKa, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;

3) B mpy0osoii cghepe - TPOBOIUTHh XUMUYECKUN IKCTIEPUMEHT;

4) B chepe ¢usuueckou Kynbmypol - OKa3bpIBaTh MEPBYIO MMOMOIIIb IPH OTPABICHHUSX, 0KOTaX
U IPYTHX TPaBMax, CBSI3aHHBIX C BEIECTBAMH M Ja0OPATOPHBIM 000pYI0BAHUEM.

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

1.Pemenue 3amau mo xumuu. M.I'. Xomuenko. M.: «HoBas Boiaay, 2006

2.IlocoGue mo xuMuu Jyisi MocTynaronux B By3sl. M.I". XomueHKo.

M.: «<HoBas BomHa», 2006

3.bonbI10# cripaBOYHUK 715 IIKOJIHHUKOB M MOCTYHAIOIINX B BY3BI.

M.: «IPODA», 1998

4.Coopnuk 3a1a4 o xumuu 8-9 knaccel. E.B.CaBunkuHa.

M.: «ACT —IIPECCy», 2001

5.Meroauka pemenus 3anad no xumuu. J.I1.Epeirun. M.: «IIpocBemenuey, 1989

6.CoopHuK omumnuaaabix 3ana4d. B.H.[loponskun. PocTtoB-Ha-lony

«Jlernony, 2011

7. lunaktuueckuit matepuai o xumun 10-11 kimacc. M.: «IIpocsemnienue»,2004

8.IIpoBepounsie paboThI M0 Heopranudeckor xumuu 8 kinacc. H.IT. "aBpyceiiko

M.: «IIpocenienue», 1990

O.IlpoBepounbie  paboTel 1o  opranmueckoil  xumuu.  H.ILIaBpyceiiko.  M.:
«IIpocsemennen, 1988

10. TecTsl O OCHOBHBIM paznenam mkoiabHoro kypca. C.B.'opOynuioBa. M.: «<BAKO», 2006

11. UunuBuayanbHbIi KOHTpoJb 3HaHu. Kaprouku — 3amanus 10-11 kiaccel

Bousrorpaa «Yuutensy», 2007

12 .Kaproukwu 3ananuii. Xumus 8 kinacc. CaparoB «Jlunei», 2004

13.BueknaccHas pabota no xumuu. C.M.Kypraunckuii. M.: «Act — IIpeccy, 2006

14 NnTennexryanbHble Urpbl o xumun. C.M.Kypranckuii. M.: «5 3a 3nanua»,2006

15.Xumus u sxonorusd. 8-11 kiaccel. I'.A.@aneeBa. Bonrorpan «Yuurens»,2003

16.Opranuzanus 1esTeIbHOCTH KabUHeTa XUMUU B 00pa30BaTeIbHOM YUPEKICHUH.

C.}O.UrnatweBa. Bonrorpan «Kopudeit», 2007

Kaprouku u pazgaTounbiii MmaTepual sl 8 Kiacca:

« ATOMBI XUMUYECKHUX JIEMEHTOBY»

«IIpocThie BemecTBa»

«CoeTMHEeHUS] XUMUYECKUX PJIEMEHTOBY»

«3MeHeHus1, TPOUCXOIAIIUE C BEIIECTBAMI)

«CKOpOCTh XUMHUYECKHX peaklnil. XUMHUYECKOE PABHOBECHEY

«PactBopenue. PactBopbl. Peakinn nOHHOTO 0OMEHa M OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC



peakuum»
Kaprouku u pa3aarousslii Matepuai 1 9 kiacca:
«Mertamns»
«Hemeramnbi»
«Opranuyeckue BEIeCTBa»
Ha6op nuckos
1. unaktuueckuil u pa3naTounslii Matepuan. Xumud. 10-11 knace. «Yuutenb»
2. XuMus Jyisi FyMaHUTapueB. DIIEKTUBHBIN KypC.
3. Xumus. 'NA 9 knacc. «Yuaurenb»
4. Xumus — 8
5. Xumus BOKpYr Hac.
6. Ypoxu xumuu. Kupumn u Medoauit. 8-9 knaccer
7. UlkonbHbI XUMHYECKUM B3KcriepuMeHT. Heopranmdeckas xumus. Meramibl HOOOYHBIX
MOArpyMIl. XUMHS U JIEKTPUYECKUM TOK.
8. Xumus. 9 knacc. «/Ipoda»
9. Opranmnyeckas xumus.10-11 kmaccel. «YUuTemby
10. Xumus. 8-11 xnaccel. «YuuTenb»
Konnexkuuu — pa3naTouHslii MaTepuanb
ATOMUHHN
Mertamisl citaa KMC 1
Paznarounbiii Matepua K KOJuIeKIMU « MHUHEPaAJIbl K TOPHBIE TTOPOIBI»
UyryH u cranp
Tonnuso
[IIxana TBEpIOCTH
Bonokna KB 2
IInacTtmaccel
KamenHsIit yroyib ¥ IpoIyKThI €€ mepepaboTKu
Kayuyx
Mogenu 1eMOHCTpALlMOHHbIE
KommuiekT KpucTaminyeckux pemeroK:
- anMasa
- rpaduta
- IMOKCHJIa yriepo/a
- Kenesa
- Maruus
- Memn
- [loBapenHoi1 conu
- Mona
- JIpma
2. ITpubopsl, HAOOPHI MOCY/IBI, Ta00PATOPHBIX TPUHAIICHKHOCTEH AJIs
XUMHUYECKOTO SKCIEPUMEHTA.
- Oans komOuHKpoBaHHast JIKJI
- BECBI TEXHUYECKHE 2 KIIACC C TUPSIMU
- HarpeBatenu (cnupToBKH)
- llItaTuB nabopatopHslil MeTasnueckuii LLJIb
- [Ipo6upku I1X-21
- Habop cxnstHOK (250 M)
- Kommiekt 11 1eMOHCTpalMOHHBIX ONBITOB YHUBEpCaIbHBIN 1o xuMuu KJIOXY
- CTonuku noxbEMHbBIE
-Habop MemHOI ocy bl
Ha6op dapdopoBoii u pasHcoBoi nocysl:

- HalllKU JJId BbIITApUBAHUA



- CTYIIKU C TMIECTUKOM
- JIO’KKa JIJIs B3SITHS BEIIECTB

- Anmapar Juist IoJIy4eHus ra3oB

- HaGop [uis OTIBITOB O XUMUH C .3JEKTPUUIECKUM TOKOM
- [Ipubop a7t mosryyeHust raJlon10aIKaHOB

- Becol yueOHbIe ¢ THpsSME

- Epmu v npuHaAne:KHOCTH TSI MBITHSI TTOCYIBI

- 3a)KUMBI KOMOMHUPOBAHHEIE

- HaGopsI CTEKISTHHBIX TPYOOK

- [IpoOku pa3HbIX pa3mMepoB



