AnnoTanus K paboueii nporpamme «Xumusp» (6azosblii yposenb) 10-11 kiaccnl

Ha u3yueHue npeaMeTa XHMES OTBOIUTCS 68 yueOHBIX YacoB 3a 2 rojia 00ydYeHHsl, H3
pacuera 1 yac B HEJIEIO.

Yposenb 00yueHus - 6a30BbIit
VyeOHUKH:

1.3.5.4.5.1 Pymsutuc I'.E., ®enpaman O.I'. Xumusg (6a30Bbli ypOBEHB)
1.3.5.4.5.2 Pymsutuc I'.E., ®enpaman @.I". Xumus (0a30BbIi ypOBEHb)

PaGouas nmporpaMma cocTaBlIeHa Ha OCHOBE

o denepabHOr0 KOMIIOHEHTa IOCYJAPCTBEHHOTO CTaHAApTa CPeJHEro (II0IHOro) obIero
oOpazoBanus 1o xumun (Gazoseri ypoens). (IIpukxaz MO ot 5 mapra 2004 r. Ne 1089);

o TIpuMepHO¥ IpOrpamMMEI cpejEero (MonHoro) obimero 06pazoBaHus M0 XUMHH (0a30BbIH
YpOBEHB), peKOMeHI0BaHHOH MuHuicTepcTBoM 00pazoBanus 1 Hayku P®, 2004r.

° IMporpammel  cpemuero (momuoro) obmero obpazoeanus mo xumum 10-11 xmacceL
ba3zoBblii ypoBeHB.

HsyueHne xMMHH Ha 6a30BOM YpOBHE CpeqHEro (II0JHOro) 00mero oOpa3oBaHus HAPABICHO Ha
TOCTIDKEHHE CIETYIOLHX LeJlei:

- OCBOCHHE 3HAHHH O XHMHYECKOH COCTABIIAIOIICH €CTECTBEHHOHAYYHOH KapTHHBI MHPA,
BOKHEHIUX XUMHYECKUX ITOHATHAX, 3aKOHAX U TEOPHIX,

- OBJIAZIEHHE YMEHHSIMH TPAMEHSTEH TONYyYEeHHbIE 3HAHHUS A1 00BACHEHHS Pa3sHOOOPa3HEIX
XUMHYECKHX SBICHHH H CBOHCTB BEIIECTB, OLEHKH PONM XHMHH B Pa3BHTHH COBPEMEHHBIX
TEXHOJIOTHH U IIOJIYyYEeHHH HOBBIX MATEPUAIIOB;

- pa3sBUTHE MO3HABATENBHBIX MHTEPECOB M MHTEIUIEKTYANBHEIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIEHOTO IPHOOPETeHHS XHMHUYECKHMX 3HAHHMH C HCIOJHE30BAaHMEM Pa3IHYHBIX
HCTOYHHKOB HH(POPMAIHH, B TOM YHCIIE KOMIIBIOTEPHBIX;

- BOCIMTaHHe yOEeXJIEHHOCTH B TO3WTHBHOH pONHM XHMHH B JKH3HH COBPEMCHHOTO
obmiecTBa, HEOOXOJAMMOCTH XWUMHYECKM TpPaMOTHOTO OTHOIIEHHsS K CBOEMY 370POBBIO H
OKpY>KalollleH cpene;

- IPUMEHCHAE MOTYUIeHHBIX 3HAaHUH U yMEeHHH I 06€30I1aCHOr0 HCIIOJIB30BAHMS BEIIECTR U
MaTepHalioB B OBITY, CETBCKOM XO034HCTBE M HA NPOHU3BOJACTBE, PEIICHHUS IIPAKTHUECKHUX 3a/1a49 B
ITOBCCIHEBHON JKM3HH, NPEIYIPEKICHHUs SBJICHAH, HAHOCAIIMX BPEA 3/I0POBBIO HCNIOBEKA H
OKpysKarollel cpeze.
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Pabouas nporpamma
cpeniHero obmero obpa3oBaHus
10 IPEIMETY «XHMHs» (0a30BbIi YpoBeHb)
10-11 xaaccnl
Cpoxk peanu3anuu: 2 roja

Pabouast nporpaMma cocrapieHa Ha OCHOBE
o denepasbHOrO KOMIIOHEHTA IOCY/IaPCTBEHHOTO CTaHapTa cpeaHero (IoJHoro) obImero
oOpazoBanus 1o XuMuu (6a3oBsiit yporens). (TIpukaz MO ot 5 mapta 2004 r. Ne 1089);
e IIpumepHOH nporpaMMel cpeiHero (moaHoro) obiero odpa3oBaHus M0 XUMHH (0a30BbIil
YPOBEHE), peKOMEH10BaHHOH MuHucTepcTBOM 00pasoBanus u Hayku PO, 2004r.
e Ilporpammsl cpengHero (momsoro) obmero obpazopanus 1o Xxumud 10-11 knaccsl.
ba3oBbIi ypoBEHB.
CocrapuTens:
bapanuyk-YepponHsrii JI.H.,
YUHUTENb XHUMHH

r. Oxno — Caxamuack
2019 .



ITnanupyemote pesyibmamol

B pesyabrare nzyueHnsi XHMHH Ha 6230BOM YPOBHE YYCHHK [0/DKEH

3HATH/TIOHUMATh:

- BaxkHelIWe XHMHYECKHE TOHSATHS: BEIECTBO, XMUMHYECKHUH 3IIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTENIbHLIE ATOMHAsi W MOJIEKYJISIpHAs MAacChl, HOH, alJIOTPOIMS, H30TOIBI, XHMHYECKas
CBf3b, DIIEKTPOOTPHUIATEIFHOCTh, BAICHTHOCTh, CTENEHbh OKHCIIEHHA, MOJNb, MOJSpHAs Macca,
MOJISPHBIH 00BEM, BemIeCTBA MOJIEKYSIPHOTO M HEMOJIEKYISIPHOIO CTPOEHHMS, PacTBOPEL,
DNEKTPOJMT W HEINEKTPOJIMT,  DIEKTPONIHTHYECKas  JUCCOLMAlMA,  OKHCIHTENb |
BOCCTAHOBHUTENIb, OKHCIEHHE H BOCCTAHOBJICHHE, TEIUIOBOH 3(PdeKT peakimu, CKOpOCTh
XMMHYECKOH  peakilM, KaTalum3, XHMHYECKOE  PABHOBECHE,  YIIIEPOAHBIH  CKEJET,
(YHKIHOHAIbHAS IPYIIIa, H30MEPHS, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XHMHH: COXPAHEHHS MacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
TIepPHOAMIECKI 3aKOH;

- OCHOBHBIE TEOPHH XHMHH: XHMHYECKOM CBSA3H, OJJICKTPOIUTHYECKOH JMCCOIMAIINH,
CTPOEHHUsI OPraHUUECKIX COeTHHEHHIH;

- Ba)kKHellINMe BelecTBa W MaTepHAIBI: OCHOBHBIE METAWIBl M CIIJIaBhI; CEpHAas, COJIsSHAad,
A30THAd M YKCYCHAs KHCJIOTHI; IEJIOYH, aMMHMaK, MHHEpaJbHBIE YHNOODEHHs, METaH, STHIIEH,
alleTHIeH, OCH30JI, DTAHOJ, JKHPHI, MBUIQ, TJIOKO3a, caxapo3a, Kpaxmal, KieTdarka, Oenku,
HCKYCCTBEHHbIE H CHHTETHIECKHE BOJIOKHA, KayUyKH, ILJIACTMACCEI,

YMeTh:

- HA3BIBATh H3YYEHHBIE BEIecTBa N0 "TPUBHAIBHON" HIIM MEX/(yHapOJAHOH HOMCHKIIATYPE;

- OIpemeNnaTh: BaJEHTHOCTh W CTEMNEHb OKHCICHHS XHMHYECKMX 3JIEMEHTOB, THII
XHMHYECKOH CBA3H B COCIMHEHHSX, 3apsi]l HOHA, XapakTep Cpedsl B BOJHBIX PacTBOpax
HEOPraHWYeCKHX COEAMHCHUH, OKHUCIHTEIb M BOCCTAHOBHTEND, TPHHANJIEKHOCTh BEIECTB K
pa3IHYHBIM KJlaccaM OpraHu4YecKHX COECIUHEHMH,

- XapaKTepU30BaTh: 3JEMEHTHl MaJlbIX HEPHOJOB II0 HX IMOJOKEHHIO B HEPHOMYECKOH
cucreme JI.M. Menneneera, obimue XMMHYECKHE CBOWCTBA METAIIOB, HEMETAJLZIOB, OCHOBHBIX
KJI4CCOB HEOPraHMYeCKHX M OPTaHHUECKHX COE/JMHEHMH; CTPOCHHE M XHMHYECKHE CBOWCTBA
HM3YYEHHBIX OPraHHYeCKUX COCIHHCHHIH,

- OOBSCHATH: 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa H CTPOCHHSA, IPHPOIY
XMMHUYECKOH CBA3HM (MOHHOM, KOBAJICHTHOH, METAIMYECKOH), 3aBMCHMOCTL CKOPOCTH
XUMHUECKOH PeakiMH U MOJOKEHNS XHMMHYIECKOTO PABHOBECHS OT Pa3IHUHAIX (aKkTopos:

- BBLINOJHATE XMMHYECKHI IKCIEPHMEHT 110 PAclO3HABAHHIO BAXKHEMINNX HEOPraHHYECKHX
W OpraHHYeCKHX BEIIECTB;

- OPOBOJUTL CAMOCTOATENBHBIM IIOACK XHMHYECKOH HMH(QOPMALMH ¢ MCIOJNB30BAHHEM
Pa3IMYHBIX HCTOYHHKOB (HAYUHO-TIOMY/ISIPHBIX H3/aHHH, KOMIIBIOTCPHBIX 0a3 JaHHBIX, PECYPCOB
MuTepHeTa); HCHOONB30BATh KOMIIBIOTEPHBIE TEXHOJIOIMHM [ 00paboTku W mepejiavu
XMMHYECKOH HH(QOPMAIIHH 1 e¢ IIPe/ICTaBIeHHs B PA3IHIHEIX (popMax;

HCITOJIB30BATh TPHOOPETEHHBIE 3HAaHMS M YMEHHS B IPAaKTHYECKOH JEATCIBHOCTH H
TTOBCEAHEBHOM JKU3HU JJIA:

- OOBICHEHHS XUMHYECKHX SBICHHH, IIPOUCXOJAIIUX B IPUPOAE, OLITY H Ha IIPOH3BOJICTBE,

- OompeeieHHs: BO3MOXXHOCTH IIPOTEKAHUS XHMHYECKHX NPEBPAIICHHH B pPa3IHYHBIX
YCIIOBHSX M OLIEHKU HX IIOCJIEACTBHH,

- DKOJIOTHYECKH TPAMOTHOTO NOBE/ICHUS B OKPYKaIOIIEH Cpele;

- OLIEHKH BIMSHHSA XHMHUECKOTO 3arpsi3HEHH OKpYy’Kalollel cpelibl Ha OPraHu3M 4ejIOBEKa
H JpYrHe )KUBBIE OpPraHu3Mbl,

- OesonacHOro oOpalleHHs ¢ FOPOYHMH M TOKCHYHBIMHM BEIIECTBAMH, J1a0OpPaTOPHBIM
obopyoBaHHEM;

- IPUTOTOBJICHHS PACTBOPOR 3a/IaHHOM KOHLEHTPaluy B OBITY M Ha IPOH3BO/ICTBE;



- KPUTHYECKOM OIIEHKH JOCTOBEPHOCTH XHMHUYECKOH HH(OpMaIMH, NOCTYNaromed u3
pa3sHBIX HCTOYHHKOB;

- [OHHMaHHs B3aHMOCBS3M y4eOHOrO mnpeaMera ¢ OcOOEHHOCTAMHM mpodeccHH H
npoheCCHOHANBHOM eATeNPHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHHA IO JAHHOMY y4eOHOMY
IIpE/IMETY.



O0s3aTeNbHBIN MUHAMYM COJEPKaHUs

MeToabI NO3HAHUA B XHMHH
HayuHble MeTO/bI MO3HAHUS BEIIECTB M XHMHUECKHH sBieHui. Poib skcrnepuMeHTa H
TEOpHH B XUMHUH. MoienMpoBanHe XMMHYECKHX TIPOIIECCOB.

Teopernyeckue 0CHOBbI XHMHH

CoBpeMeHHEIE IIPENCTABIIEHHS O CTPOEHHH aToMa

AtoM. W3zorompl. AToMmHBIE oOpOHMTamH. S-, p-3MeMEHTH. (OcoOeHHOCTH CTpOeHHs
STEKTPOHHBIX  000JIOYEK AaTOMOB IEPEXONHBIX osneMeHToB. llepHommueckuit 3akoH W
nepHoanYecKas cucreMa XuMuyeckux anementos [[.M. Menjeneesa.

XumMH4yecKkasi CBA3b

Kosanenrnag CBA3E, ee Pa3zHOBUJIHOCTH H MeXaHH3MBbI obpazoBaHusi.
OnexrtpoorpunarensHocTs. CTeleHb OKHCIEHHS M BAIEHTHOCThL XHMHYECKHX 3JIEMEHTOB.
Honnas cBsa3b. KaTHoHb! ¥ aHHOHEL. MeTanmnnueckas cBsi3b. BoJiopoiHas CBA3b.

BemectBO

KadecTBeHHBIH M KOIHYCCTBCHHBIM COCTAB BENIECTBA. BellecTBa MONEKYJISPHOIO H
HEMOJIEKYIIPHOTO CTPOEHHS.

[IpryrHBE MHOTOOOPA3Hs! BEIECTR: H30MEpPHs, TOMOJIOTHS], aJlJIOTPOIIHSL.

SIpneHud, IPOMCXOMIINME IPH PACTBOPCHHH BEIIECTB - pa3spyIIeHHE KPHCTATHYCCKOH
pemerky, U Qy3us, AUCCOLHALNS, THIpaTalus.

UucTsle BelecTBa B cMecH. VicTHHHBIE pacTBOpel. PacTBopenne Kak (QU3HKO-XHMHYECKHH
npornece. Criocobbl BBIpaXKCHMS KOHIEHTPALMM PacTBOPOB: MAaccoBas OISl PacTBOPEHHOIO
BelecTBa. JlHccolmamus ONEKTPOJIHMTOB B BOAHBIX pacTBopax. CHiupHBIE M Cladble
DIIEKTPOJIUTHL

30111, TENH, MOHATHE O KOJJIOUAAX.

XuMH4YecKHe peakniu

Knaccuukaius XHMUYECKHX PEeaKIii B HEOPraHUUECKOH H OPraHu4ecKoi XUMHH.

Peaxiuu MOHHOTO OOMeHa B BOJHBIX pactBopax. Cpefa BOJHBIX PacTBOPOB: KHCIasd,
HeliTpanbHas, menounas. Bogopoausrii mokazarens (pH) pacteopa.

OKHCIHTENBHO-BOCCTAHOBHTENIBHEIE PEAKIIHH. JJIEKTPOJIN3 PACTBOPOB U PACIIABOB.

CKOpOCTh peaKiiiy, e¢ 3aBHCHMOCTh OT Pa3IHUHBIX (pakTopos. KaTamus.

OGpaTuMOCTh peakiuit. XuMruecKoe paBHOBECHE H CIIOCOOBI €0 CMEIIEHHS.

Heopranuueckast XHMHS

Knaccudukarust HEOpraHM4ecKiX coeIUMHEHAH. XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
HEOPTaHHYECKUX COeMHCHHIA.

MerTamnel. DNeKTPOXHMHYECKHH psil HanpshkeHHH MetamnoB. OOmue crocoOs! MoIyYeH s
metaiioB. [TousTie 0 koppo3uu MeTaoB. CocoObl 3aUTEl OT KOPPO3HH.

HemeTamisr. OKHCIATEIFHO-BOCCTAHOBUTENIBHEIE CBOMCTBA THIHYHBIX HeMeTauoB. O0rmas
XapaKkTepUCTHKA MIOATPYIIIIbI FaJOI€HOB.

Opranunueckast XHMHA

Knaccuduranmss ¥ HOMEHKJIATYpa OPTaHMYECKHX COCAMHCHHH. XAMHYECKHE CBOHMCTBA
OCHOBHEIX KJIACCOB OPTaHHYECKHUX COeIHHEHHUI.

Teopus CTpoeHMs OpraHMYecKHX COSIUHEHHH. YTiepouHbli ckeneT. Pagukamer
dyHKuHoHaNBHEIE Tpynnbl. ['omonorudeckuit psaa, romonoru. CrpyKrypHas H3oMepus. THITBI
XHMHUYECKHX CBsi3edl B MOJICKYJIaX OpPTaHHYECKHUX COCJUHEHHH.



VIneBomoponbl: alKaHbl, aJKeHbl W JIHeHbl, alKWHB, apeHbl. lIpHpozHble HCTOYHHMKH
YIJIEBOIOPOIOB: He()Th U MPHPOAHBII ras.

Kucnopozacoaepskaiine COSAMHEHHS: OJJHO- H MHOTOATOMHEIE CIIMPTHI, (PEHOJ, albIErHIbl,
OJIHOOCHOBHBIE KapOOHOBBIE KHCITIOTEL, CII0KHEBIE 3HPBI, JKHPBI, YTIEBO/IBL.

A30Tcozepalie CoeJlHHEeH s aMHHBI, aMHHOKHUCIIOTE], Oenkn. IloauMepsl: IIacTMacCEl,
Kay4yKH, BOJIOKHA.

IKCrnepHMeHTATbHBIE 0CHOBBI XUHMHH

ITpaBuia 6e30MaCHOCTH IPH paboTe ¢ eIKUMH, TOPIOYHMH H TOKCHYHBIMH BEIECTBAMH.

ITpoBeieHre XMMHYECKIX peakuii B pacTBOpax.

[TpoBeneHne XMMUYECKUX peaKkuil IpyH HarpeBaHHH.

KadecTBeHHBI W KOJHYECTBEHHBIH aHanmm3 BemiecTB. OmNpelielieHHe XapakTepa CpebL.
Wuaukatopsl. KadecTBeHHBIE peakIHM Ha HEOPraHMYECKHE BEINECTBA M HOHBI, OTAENbHLIC
KJIACChI OPTaHMYECKHX COEIUHEHHUI.

XHuMHS H JKU3Hb

Xumust u 3moposee. Jlekapersa, GepMEHTHI, BUTAMUHBIL, I'OPMOHBI, MHHEPAIBHEIC BOJEL
[Tpo6GieMsl, CBS3aHHBIE C IPHMEHEHUEM JIEKAPCTBEHHBIX IIPENAPaTOB.

Xumus u nuima. KanopuiHocTs xKHUpoB, OENKOB H YIIIEBOIOB.

XuMHS B IOBCEIHEBHOH M3HKM. Molomue u umcTsiue cpejcrsa. [Ipasuna OezomacHOH
paboTEI CO CpeICTBAMH OBITOBOM XHMMH.

XUMHYeCKHE BeENIeCTBA KaK CTPOMTENBHBIE W IIONENOYHEBIE MaTepuaisl. Bemectsa,
UCIIOJIb3YEeMBIE B TIONHTpadhyH, KUBOIMCH, CKYJIBITYPE, apXUTEKTYpE.

O6Me npeICTaBIeH s O MPOMBILIIEHHBIX CIIOc00aX MOTydeHH XHMHIECKUX BEIIECTB (Ha
IpHMEpE MPOU3BOJICTBA CEPHOM KHCIOTHL).

XuMHYeCKOe 3arps3HeHre OKpYKalolel cpelibl U €ro MocCleICTBHA.

BrIToBas XuMHUYecKasi T paMOTHOCTb.



Cooeprcarnue no aemopcKoii npozpamme

10 knace 34 9/rox (1 4/unen.)

OPI'AHUYECKASA XUMUA

Pazoen 1. Tema 1.Teopernueckne 0CHOBBI opraHnyeckoii xummu (3 4)
dopmupoBaHue OpraHHYecKOll XHMMHM Kak Haykd. TeopHs CTPOCHHS OPraHHYCCKHX
coenurennii A. M. byrtneposa. Yrneponusni ckener. Pagukanel, OyHAKIMOHANBHEIE TPYIIIIEL
I'omonornyeckwuit psijt. 'omonoru. Crpykryphas usomepus. Homenkinarypa.

DJEeKTpOHHAs TIPHPO/Ja XHMMHYECKHX CBSI3¢H B  OpPraHMYECKHMX  COEJIHHEHHSX.
Knaccugukaius opraHMuecKHX COEIMHEHHH.

Jemoncrpamuu. O0pasibl OpraHHYecKMx BelIecTB M MaTepHaloB. Molenu MoJeKyl
OpraHM4YecKdX BEIIeCTB. PacTBOPHMOCTH OpraHMYECKMX BELIECTB B BOAC M HEBOIHBIX
pactBopuTelsix. [lnasnenue, oOyrIMBaHie W TOPEHHE OPraHHYECKMX BEIIECTB.IIPUMEPE! YB B
pa3sHBIX arperaTHbIX COCTOAHMAX

Pacuernble 3aga4uu. HaxoxjieHue MONEKyISIpHOH  QOpMysbl  OPraHHYECKOIo
coeHHEeHHA 110 Macce (00beMy) ITPOIYKTOB CTOPaHHSL.

Paznea 2. YI'JIEBOAOPO/AbI

Tema 2. TIpenesibHbie YyraeBoI0POALI (ATKAHDI)

Crpoenne ankanos. ['omonoruueckuit psa. Homerknarypa u mzomepus. Pusndeckue u
XUMHYecKHe cBoiicTBa ankanoB. Peaxius 3amemenus. IlonydeHme M npuMEHCHHE aIKaHOB.
[TonsTHE O LMKIIOANIKAHAX.

JemoncTpamuu. B3psie cMecH Merana ¢ Bo3qyxoM. OTHOIIEHHE aJIKAHOB K KHCJIOTaM,
1eJI0vaM, pacTBOpPY NEPMaHranaTa Kaymsi B OpoMHOMH Boze.

JlaGopaTopHble ONBITHL MI3roTOBIEHHE MOJeNeH MONEKYN  yIIICBOJOPOAOB H
raJoreHONPOU3BOIHEIX.

Tema 3. HenpeaeabHbie YI1€BOAOPOABI

Aakensl Ctpoenne ankeHoB. [omonoruueckuit psn. Homenknatypa. M3omepus:
YITIEPOIHON IIETIH, TIOJIOKEHIs KPaTHOH CBSI3H, yuc-, mpanc- R30MepHs. XHMHYECKUHE CBOMCTBA!
PEaKIMH OKHCIICHHS, IPUCOSAUHEHNS, ToJUMepH3anuu. [IpuMeHeHne alkeHoB.

Anxaauenbl. Ctpoenne. CBoiicTBa, npuMeHeHHe. [IpupoIHbIH KaydyK.

Anxunbl. CtpoeHne anetriena. ['omonoru u u3oMepsl. Homenknarypa. @usnyeckue u
XHUMHYECKHE CBOMCTBA. Peakiiuy rpucoeInHeHus 1 3aMelieHus. [Ipumenenue.

Jemoncrpanuu. M3rorosnenue Mozeneil MOJIEKyI TOMOJIOTOB B M30MepoB. Ilonyuenune
aneTHicHa KapOumHbeIM criocoOoM. BzaumojeHcTBHE alleTHICHA C PacTBOPOM IepMaHraHara
Kanusg ¥ Opomuo# Bomoit. ['opeHue amermneHa. Pa3moxkeHue Kayuyka IpPH HarpeBaHHH H
HCIIBITAHHE MPOJYKTOB PazoKeHHs. 3HAKOMCTBO ¢ 00pa3liaMy Kay4yKOB.

Ipaxkruyeckas padora. 2. [TonyueHne 3THICHA U H3YUYEHUE €10 CBOUCTB.

Tema 4. ApomaTHUyecKHe YI1eBOJ0PObI (apeHbI)

Apensl. Ctpoenne Genzona. M3omepust 1 HoMeHknarypa. OH3HYECKHE W XHMHYECKHE
cpoiicTBa Oen3ona. 'omonoru 6en3ona. ['eneTnyeckas CBA3bL apOMaTHUYECKHX YITIEBOJOPOIOB C
IpYTAMH KJIAcCaMH YIJIEBOJOPOOB.

JNemoncrpanuu. benson kak pactBoputenb, ropeHre Oenzona. OTHomenue OeH3ona K
OpOMHOI BOJIe M PaCTBOPY NlepMaHraHara kanusa. OKUCIEHHE TOIYyoIa.



Tema 5. IlpupoaHbie HCTOYHHKH YIJI€BOIOPOI0B

Ilpuponneni ras. Hedrte u nHepTenpomykts.. @usudeckme cpoictea. CrnocoObl
nepepaboTKU He(TH.

JlaGopaTopHble onbITHL. O3HAKOMIICHHE ¢ 00pa3aMu MPOAYKTOB HedTenepepaboTKy.

Paszpen 3. KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJIMHEHMU S

Tema 6. CinpThl M (PeHOJIBI

OnHoaroMHBIE IIpeienbHBle cnMpThl. CTpoeHHe Mosiekyl, (YHKIHOHAJIbHAS IpyINIa.
Bopoponnas cra3b. M3omepus u Homenknarypa. CeoiicTBa MeTaHOsIa (3TaHONA), NOTYYEHHE U
npuMeHenue. Oruznonoruyeckoe necTBHE CINPTOB Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHBIE CIIUPTHL. DTUICHTIHKONb, THIepuH. CRolcTBa, IpUMEHEHHE.

@enonbl. CrpoeHue Molekylsl (eHona. B3aumHOe BIHsSHME aTOMOB B MOJNIEKYJe Ha
npuMepe MoJiekyJibl peHosa. Cpoiictra. ToxcnuHOCTh QeHoNa 1 ero coenuuenui. Ilpumenenne
thenona. 'eHeTHYECKas CBS3b COIUPTOBR U (peHOINA C YITIEBOAOPOIAMH.

JlaGopaTopuble onbIThL. B3auMonelictBue ¢eHona ¢ OpoMHOH BomoH M pacTBOpoM
rUJIpOKCHAa HaTpus. PacTBopenue riMnepuHa B Boje. Peakis IimnepuHa ¢ THAPOKCHIOM
menu(1D).

PacueTnsble 3agaun. PacueThl N0 XMMHYECKHM YPAaBHEHHSIM IPU YCIOBHH, YTO OJHO H3
pearupyomx BeIecTB JaHO B H30BITKe.

Tema 7. Anbjaeruabl, KeTOHbI, KADOOHOBbIE KHCJIOTHI

Anenerunsl. Kemonwi. CrpoeHue Mollekyn. @yHKUMOHanbHasd rpynna. Msomepus u
HOMEHKJIATypa. Qopmanpieruyi H aneTanbIeru: CBOMCTBa,  IOIy4eHHE "
npUMeHeHue. Ayemon — npedcmasumens kemonog. lpumenenue. OJIHOCOCTABHBIE [IPEJIEIIEHbIE
kapOoHOBBIE KHUCHOTHL CTpoeHne Monekyn. @yskuumoHanbHas rpynna. HMzomepus u
nomenxiatypa. CpoilictBa kapboHOBBIX KucioT. [Ipumenenue.Kpatkue cBemeHus o
HenpeAeNbHBIX KapOOHOBEIX KHcHOTaX.l eHeTwdeckas cBS3b KapOOHOBBIX KHCIOT C JPYTHMH
KJIacCaMH OpTaHMYECKHUX COSTUHEHHH.

JlabopaTopubie ombIThL [lomyueHne sTaHANs OKMUCIEHHEM 3TaHOJa. B3auMoneicTeue
MeTaHals (3TaHasI) ¢ aMMHAYHEIM pacTBOpoM okcuja cepedpa(l) u runpoxcuna meau(Il).

Jdemoncrpanuu. PacTBopenne B alleToHE pa3IMYHBIX OPraHUYEeCKHUX BEIIECTB.

Ipakrageckas padora. 3.«CpoiicTBa KapOOHOBEIX KHCIIOTY.

Pacuernpie 3agauu. OnpezeneHne MaccoBoil unM oOBEMHOM MOMM BEIXOZA MPOAYKTa
PCAKIHH OT TCOPETHYECKH BO3MOXKHOTO.

Tema 8. Kupol. YriaeBoasl

Kuprl. Haxoxxnenue B nmpupoae. Cpoiictea. [Ipumenenue. Morowue cpeocmea. Ilpasuna
besonacrozo obpawenus co cpedcmeamu 6bvimosoil xumuu.I'moko3za. CTpoeHHE MONEKYIEL
Cpoiictea rmioko3pl. llpumenenme. Caxapoza. CsoiictBa, npumeHenue.Kpaxman wu
IEI0N03a —  NPEINCTABUTENH HPHUPOAHBIX IHONMMEpPOB. Peaknma IOJHMKOHACHCAINH.
Ouznyecknue U xuMmudeckue cpoiicTBa. Haxoxnenue B mpupone. IIpumenenue. AneratHoe
BOJIOKHO.

JlaGopaTopHble ONBITHL. PacCTBOPHMOCTEL JKHPOB, 0KA3aTeNbCTBO MX HEIPEACNLHOTO
xXapakTtepa, oOMbUIeHHEe XHpoB. CpaBHeHHe CBOWCTB MbLIa M CHHTETHYECKHX MOIOIIHMX
cpenct.Bzaumozelicreue rmoxossl ¢ rujpokeuaom meau(ll). Bzaumonelicteue rmokozsl ¢
aMMHaYHBIM  pacTBOpoM okchma cepeOpa(l).BzaumoneiictBue caxapo3sl € THIAPOKCHIOM
Kanplus. B3auMopeficTBHe Kpaxmana ¢ HojaoM. ['mjaponus kpaxmana. O3HakOMIIEHHE C
obpasiiaMu IpUpPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH.

JemoncTpanuu. 3HaKOMCTBO ¢ o0pa3ilaMi MOIOIIMX M UHCTALMX cpeacTB. M3yuenue
HMHCTPYKITHH I10 HX COCTaBY ¥ IIPHMEHEHHIIO

IIpakTudeckan pabota. 4. PelieHre 3KCIEpPHMEHTANbHBIX 3aJlad Ha IIOJIYYEHHE U
paclo3HaBaHKUE OPTraHUYECKUX BEIECTB.



Paznen 4. ASOTCOJNEPKAIUE OPTAHUYECKHUE COEJAUHEHU S
Tema 9. AMHHBI H AMHHOKHCJIOTHI

Amunpl. CtpoeHue Monekyn. AmuHorpymna. Ousznyeckde M XHMHUECKHE CBOWCTEA.
Anunus. CpoiicTBa, IpUMeHeHHE.AMHHOKHCIO0TBL. M3oMepus u HoMmenkiarypa. CBoiicTsa.
AMUHOKHUCIIOTEI KaK aM(OTepHBIe OpraHuyeckue coeunerus. [IpumMenenue.

JemoHcTpanuu. OKpacka TKaHH aHHJIMHOBBIM KpacHureneM. J[0Ka3aTeabCTBO HAIHYHS
(YHKIMOHAIBHEIX TPYII B pACTBOPAX aMUHOKHCIIOT.

Tema 10. beaxu

benxkn — npupoaseie monuMmepel. CoctaB u cTpoeHHE. DH3HYECKHE W XUMHYECKHE
cpoiicTBa. IIpeBpamenue 6enkoB B opranuiMe. YClexu B H3Y4EHHH U CHHTe3e OelIKoB. XuMus u
310poBee denoBeka. Jlexapctma. IlpoOnemsbl, CBsi3aHHBIE ¢ TPHMEHEHHEM JIEKAPCTBEHHBIX
IIPeapaTos.

Jdemoncrpanum. [{gernbie peakuun Ha Oenku (OMypeTOoBas M KCAHTOIPOTCHHOBAS
PEaKIHm).

OOpasipl TeKapCcTBEHHBIX IIPENapaToB H BHTAMHHOB. OOpasIsl CPeICTB THTHEHBI H
KOCMETHKH.

Paznen 5. BBICOKOMOJIEKYJIAPHBIE COEAMHEHUA

Tema 11. CuHTeTHYECKHE TOJIUMEPHI

IlonsiTHe O BHICOKOMOJNIEKYJIAPHBIX COe/MHEHHAX. [1oauMepEl, Toay4aeMble B PEaKIusIX
nonuMmepusanun. Crpoenue monexyn. Ilonustunen. IHomunponuner. @enongopmansvoezuonsle
CMOJlbl.

Cunrernyeckue KaydyKH. Crpoenue, CBOHCTBa, NOIy4YeHue H
npuMeHeHue.Cunaretudeckue BonokHa. Kanpon. Jlapcan.lemoncerpanuu. OOpasis! miacrMace,
CHHTETHYECKHX KaydyKOB M CHHTETHYECKUX BOJIOKOH.

11knace 34 g/rox (1 4/men.)

TEOPETHYECKHE OCHOBBI XUMHUH

Tema 1. Baxxneiimne XUMHYECKHE MOHATHA H 3aK0HBI

Atom. Xumuueckuii smeMeHT. Mzotombl. IIpocThie W ClOXHBIC BeEIECTBA.3aKOH
COXpaHEHHUs MacChl BEIECTB, 3aKOH COXpAaHEHHS W IIPEBPAllEHUs SHEPrHH HPH XUMHYECKHX
peaknusax, 3aKOH IIOCTOAHCTBA cocTaBa. BelnecTBa MOJIEKYJSPHOTO M HEMOJEKYJIAPHOTO
CTpOEHHUS.

Tema 2.Ilepnogudveckuii 3aKOH H TeEePHOAHYECKAS CHCTEMAXHMHYECKHX 3JI€MEHTOB
J. . MenjeieeBa Ha OCHOBE Y4YeHHS 0 CTPOCHHH ATOMOB

Amomnble opoumanu, s-, p-, d- u f~anexkmponsi. OCOOEHHOCTH Pa3sMEIeHHs JIEKTPOHOB
0 OpOHTAAM B aToMax Malblx M OosblIMX nepHonoB. CBi3b NEPHOJAMYECKOrO 3aKOHA H
IIEPHOJIMYECKOH CHCTEMBI XMMHUYECKHX 3JEMEHTOB C TEOpHEH CTpoeHus aToMoB. Kopomkuil u
ONUHHBLU 6APUAHTBL MAOUYLL XUMUYECKUX 21emenmos. Ilonooicenue 6 nepuodudeckoil cucmeme
xumuyeckux osnemenmos . H. Menoeneeea 6000poda, NaHMAHOUOO08, AKMUHOUOOE U
UCKYCCMEEHHO NONYHEHHbIX 2NleMenmo6. BaTleHTHOCTE U BaJICHTHBIE BO3MOKHOCTH aTOMOB,

Hemoncerpanun. [ICXD JJTUM, tabnuibl «31eKTPOHHEIE 000JIOYKH aTOMOBY

Tema 3. CTpoeHue BelmecTBa

Xumuueckas cBsa3b. Monnas cBa3b. KatnoHel u anuMoHBl. KoBajneHTHass HemonspHas
cBa3b. KoBaneHTHas MOMApHAd CBA3b. OJIEKTPOOTpHUUATENBHOCTh. CTelneHb OKHCIIEHHS.
Meraundeckass  cBi3b. BomoponHas cBazb.  [IpocTpaHCTBEHHOE  CTpOEHHME  MOJIEKYIT



HEOPraHHYEeCKHX M OPraHM4YecKHX BellecTB. THIBI KPHCTAIUIMYECKHX PEMIETOK H CBOHCTBA
BelnecTs. I [pHYMHEI MHOTO0Opa3us BELIECTB: H30MEPHUSI, TOMOJIOTHS, AJUIOTPOIIHS, H30TOIMHAL.

Hucnepcnvie cucmemor. Konmnonansie pactsopsl. 3omu, renu./lemoncrpamun. Monemn
HOHHBIX, aTOMHBIX, MOJIEKYJSIDHBIX M METAIMYECKHX KPHCTAIHYECKHX perneTok. OGpasisi
MHIIEBEIX, KOCMETHYECKHX, OMOIOTHUECKHX W MEIMIIMHCKUX 30el | reneil. Dddexr Tunnans.
Mogenu MoJieKyn H30MepOB, TOMOJIOTOB.

Tema 4. XumudecKue peaknny

Knaccndukanys XUMHYECKHX peakiuil B HEOPraHHYeCKOW W OpraHdd4ecKod XHMHU.
CKOpoCTh peakuuH, e€e 3aBHCHMOCTh OT Da3iH4HBIX (akTopoB. Karanus W Karamius3aTopl
ObparumMocTs peaknui. XuMH4Yeckoe paBHOBecre. CMEIICHHE DPABHOBECHs! I10J] IeHCTBHEM
paznuunbX (akropoB. ITpunnun Jle Illatense. [Ipon3BoacTBO CepHON KHUCIOTEI KOHTAKTHBIM
crnoco6oM.DeKTpoauTHIecKas qucconnarusa. CuibHbIe U cabble 3neKTpoiuThl. Cpeia BOJHBIX
pacTBOpOB:  KHCNas,  HEHTpanbHasd, InenouHas. Bopmopomubli  mokasarens  (pH)
pacreopa.l'uaponus opranmdeckHX M HeopraHuueckux BernecTs/lemoncrpamun. Pasmudnsie
THIBl XMMHYECKHX DPEaKIHH, BHJICOOINBITHl 110 OpPraHWYecKOM XUMHH, BHACOQHIEM «OCHOBLI
MOJIEKYJIIPHO- KHUHETHUYECKOH TEOPHUY.

JlaGopaTtopuble  ONBITHI. 3aBUCHMOCTh  CKOPOCTH — PEAaKIMHd OT  KOHIEHTpAIHH,
TEeMIIePaTyphl, MPHPOIBI PEAarMpyIOIUX BellecTB, Pa3nokeHHe mepokcHAa BOZOpoga B
MPHUCYTCTBUH Kartanusartopa. OmnpeneneHue cpefbl pacTBOpa € MOMOINBK) YHHBEPCAILHOIO
HHIHUKATOpA.

HEOPI'AHUYECKAS XUMMUSA

Tema 5. Metananl

ITonoxenne METaNIOB B INEPHOJMYECKOH CHCTEME XHMHYECKHX  DJIEMEHTOB
JI. 1. Menneneesa. OOmme cBocTBA MeTaJUIOB. DIEKTPOXMMHYECKHH pPsJl  HANPSKCHHH
meTauioB. OOmme cmocoObl nomydeHHss MeTauioB. CmiaBel. DNEKTPOJIM3 PACTBOPOB H
pacmnaBos. [lonsatne o xoppozun MetamnoB. Crocobsr 3amUTEL OT KOppo3un.Q630p METAIIOR
TJIaBHBIX TOATpYNn (A-Tpynm) NEpHOAMYECKOH CHCTEMBI XHMHYECKHX 37eMeHToB.0630p
METajIoB MOO0YHEIX moArpyni (B-rpyimi) mepuoauyeckoli CHCTEMBI XMMHYECKHX 3JIEMEHTOR
(Menp, IHHK, kene30). OKCHIbI U THIPOKCHIBI METAILIOB.



Temamuueckoe IGHUpOBAHUE

10 knace
Ne n.n. Kon-Bo yacoB
Teopernueckue Jlaboparop- KonTposs-
Paznen Bcero YPOKH HBIE U Hble paboThI
4acoB IIpaKkTHYeCKHe
3aHSATHS
1l | TeopHss XHMHYECKOTO
CTPOCHHUS
OpraHHYCCKUX 3 3
coenunenwuit. [Tpupona
XUMHYECKUX CBSI3eH
2 | ¥Yrineronopoas! 9 i 1 1
3 Kucnopoaconepxarue
OpraHu4YeCcKHE 8 7 1
COEIMHEHUs!
4 Vriesoanl 3 ) 1
5  |A3zoTcomepxaue
OopraHuyeckue 8 4 1
COE/TMHEHHS
6 | XuMHS IOJTHMEPOB 6 5 1
Bceero: 34 28 3 3
11 xmace
Ne n.n. Ko-Bo yacor
JlabGopato |KoHTpob-
Paznen Tema ypoxa Bcero |Teopernueck PHPIC 1 HbIC
npaxkTudec| paboTsl
9acoB | HWe YPOKH s
3aHATHA
1 XUMHYECKHUH 3IEMEHT.
Teoperuuec |Hyknenael. M30Tonsl. 1
KHE OCHOBBI |3aKOHBI COXPAHEHHS MACCh 19 1 1
XHMHH |y sHeprum B XUMHH
2 OObmras xapakTepuCTHKA H
Heqpraa CHOCOOBI TOTYYEeHHS 13
ecKast 11 1 1
<iaMug  |METAIoB
Bceero:| 34 30 2 2




