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PaGouas nporpamma o xumun aus 10-11 kacca pa3paboTaHa Ha OCHOBE:

1. Coopnuka padounx nporpamm. 10-11k1accer: mocodue st yuuTelel o01eo0pa3oBaTelIbHbIX OpraHU3aIuii

[ H.H.I'apa ].—2-e u3n., nort.—M. : [Ipoceemenue, 2013. — 48 c.

2.YueoHnoro mnana MBOY «/BaHoBckas cpenHsis oOiieo0pazoBatenbHas mkoiday Ha 2022- 2023 yueOHbIi

Tona.

3. ®denepanbHOr0 TOCYJapCTBEHHOrO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOTO 00Iero obpa3oBaHus /
MunuctepctBo obpazoBanus u Hayku PD.— M.: Ipoceemenue, 2011. (CtanaapTel BTOPOTro MOKOJIEHUSI.)

[Ipuka3 MunuctepctBa oopasoBanus u Hayku PD ot 17.12.2010. Ne 1897.

Pabouast mporpamma packpsiBaer cojiepxanue o0ydenus xumuu B 10-11 kmaccax, paccuurana Ha 34 4.B roj
(1 4. B Hezmem0) B KaXKJIOM Kilacce, opueHTupoBana Ha yueOnuku:. Pymsuruc I'.E., ®enpaman O.I". «Xumus 10
kimace», Pymsuruc I'.E., @enpmman O.I. «Xumumst 11 kmace» it o0mieoOpa3oBaTENbHBIX OpTaHU3AIME C

TIPUJIOKEHUEM Ha JIEKTPOHHOM HocuTene. Mocksa, IIpocsemenne, 2014 T

C y‘IéTOM BBIXOJAHBIX M IIPa3gHUYHBIX ZIHCI71 B KaJICHAAPHO -TEMATUYCCKOC INJIAHUPOBAHUE MOTYT OBITH
BHECCHBI U3MCHCHHUA

IInanupyeMblie pe3yJibTaTbl OCBOEHHS Y4eOHOI0 NMpeaMeTa

Jluunocmuvimu pesyiomamamu OCBOCHUA IMPEAMETA «XUMMUS SBISIOTCS CJIICAYIOIUC YMCHUA:

OCO3HAaBaTb C€AMHCTBO M IEJOCTHOCTL OKPYKAroMEro Mupa, BO3MOXHOCTU €r0 IIO3HABACMOCTU H
00BSICHUMOCTH Ha OCHOBE JOCTHXKEHU I HayKH,

CTPOHUTH COOCTBEHHOE L[EIOCTHOE MHPOBO33PEHHE Ha OCHOBE N3YYCHHBIX (DAaKTOB;

OCO3HaBaThb HOTpe6HOCTL N TOTOBHOCTH K caM006pa3013aHmo, B TOM 4YHUCIC HU B pPaMKax,
CaMOCTOSITEIIbHOM JIeSITeIbHOCTH BHE IITKOJIBI,

OLICHUBAThH MOBEJCHUE C TOYKH 3PEHHS XMMHUYECKON 0e30MacHOCTH (TEKCThI W 3aJaHus) W KH3HCHHBIC
CHTYAIIHU C TOYKHU 3peHHsI 0e30ImacHOro o0pasa >KU3HU U COXPAaHECHUS 310POBbS;

OLICHHUBATD DKOJIOTHUCCKHUI pHUCK B3aMMOOTHOILICHUH YelloBeKa 1 IIpUpoAbI.

(hopMHUPOBATH IKOJIOTUIECKOE MBIIUICHUE: YMEHUE OLIECHUBATH CBOKO JICATEIBHOCTh M MOCTYIKU JAPYTUX
JIOJICH ¢ TOYKU 3PCHHSI COXPAHCHUS OKPY)KAIOIICH CPelbl - TapaHTa KU3HU U OJaromoyqus JroAcH Ha
3emie;

OCO3HaBaTh COBPEMEHHOE MHOrooOpa3ue THIIOB MHPOBO33PEHUS, OOLIECTBEHHBIX, PEITUTHO3HBIX,
aTEeHCTUYECKUX, KYJIbTYPHBIX TpaJului, KOTOPbIE ONPEAEISIOT pa3Hble OOBACHEHUS MPOUCXO/SILIErO B
MHUDE;

YUYUTHCA MPHU3HABATH ITPOTHBOPCUYNBOCTD U HE3aBCPIICHHOCTh CBOMX B3IIAA0B HAa MUP, BO3MOKHOCTb UX
HU3MCHCHUA,

YUYUTBCA HCIOJB30BATH CBOM B3IIAAbl Ha MHPp IJIA 00BsACHEHHS Pa3INYHBIX CHTyaHHﬁ, pelicHuA
BO3HHKArOIIUX np06neM 1 U3BJICUCHUS )KU3HCHHBIX YPOKOB;

0CO3HaBaTh CBOM HMHTEPECHI, HAXOJAUTh U M3y4yaTh B y4EeOHMKAaX IO pa3HbIM INpeAMeTaM marepuan (U3
MaKCUMyMa), UMEIOIINIA OTHOILIEHUE K CBOUM MHTEpEcaMm;
WCIONb30BaTh CBOM MHTEpPEChl Uil BbhIOOpa MHIMBUIYAIbHOM 0Opa30BaTENbHOM TpaeKTOpHH,
MOTEHLUAIbHOHN Oyayiel mpopeccuu U COOTBETCTBYIOLIETO MPO(PHUILHOTO 00pa30BaHUS;
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MpUOOpETaTh OMBIT YYaCTUS B JIeNIaX, MIPUHOCSIINX TOIb3Y JOSIM;

YUUTBCSI CAMOCTOATEIBHO BRIOMPATh CTHIIb MTOBEICHUS, TPUBBIYKH, OOecreunBaromue 6e30nacHbii 00pa3
KHU3HU U COXPAHEHHE 3/I0POBbBS - CBOETO, a TAKKe OJIM3KUX JIFOJIEH U OKPYKAIOILIUX;

YUYUTBCA CaMOCTOATCIIBHO IIPOTUBOCTOATHL CUTyalUsAM, IIPOBOLHUPYIOIIMM Ha IIOCTYIIKH, KOTOPBIC
YIPOXaroT O€30IaCHOCTH U 3/I0POBBIO;

BbIOMpATh IIOCTYIKH, HalleJIEHHbIE Ha COXpaHEeHHEe M OepeXHOe OTHOIIEHHE K IpUpojae, O0COOEHHO
KHMBOHM, wu30eras NIPOTHUBONOJOKHBIX IIOCTYIKOB, IIOCTENIEHHO Yy4yachb M OCBauWBas CTPaTErHIo
panKoHaIBHOTO IPUPOOIOIb30BAHUS;

yuuTbCs yOexnaaTb JApYrux JroAed B HEOOXOAMMOCTH OBJQJEHUS CTpaTerued palvoHaIbHOTO
MIPUPOIOIOIb30BAHNS;

HCIIOJIB30BaTh YKOJIOTMUYECKOE MBIIUICHUE ISl BBIOOpA CTpAaTeru COOCTBEHHOT'O TIOBEJICHHUS B KAUECTBE
OJIHOM M3 LIEHHOCTHBIX YCTaHOBOK.

Memanpeomemnuvimu pesynbmamamu u3ydeHuss kypca «Xumusa-10» sBusercs QopMHpOBaHHE
YHUBEpCaJIbHbIX y4eOHbIX nerictBuil (YV /).

Perynarusaeie YV /I

CaMOCTOSITETbHO OOHApyXKuBaTh M (POpMynupoBaTh y4eOHYIO MpoOsieMy, ONpEeAessATh Ielb Y4eOHOM
JCATCIIbHOCTH, BBI6I/IpaTB TEMY IIPOCKTA,

BbIIBUT'aTb BCPCHU  PCUHICHUSA HpO6J'ICMBI, 0CO3HaBaTh KOHECYHLIN pe3yiibTar, BBI6I/IpaTB nus3
MNPEAJIOKCHHBIX U UCKATh CAMOCTOATC/ILHO CPEACTBA JOCTHIKCHUA LCIIN;

COCTaBJIATHh (MHIAWMBUAYAJIHHO WK B TPYIIIE) TUIAH PEIICHUS TPOOIEMbI (BBITTOTHEHUS TPOCKTA);

paboTtasi 1o IIaHy, CBEpATh CBOU JEHCTBHSA C LENBIO M, MPH HEOOXOAWMOCTH, UCIPABIATH OLIMOKH
CaMOCTOATENBHO;

B JINAJIOTE C YYUTEIEM COBEPUICHCTBOBATh CAMOCTOSTEIILHO BEIPAOOTaHHBIE KPUTEPUH OLICHKH;
moIoMpaTh K KaxI0i mpobieme (3a1aue) aieKBaTHYIO i TEOPETHIECKYIO MOJICb;

paborasi MO NPEATOKEHHOMY M CaMOCTOSTEIIFHO COCTaBICHHOMY IUIaHY, HCIIONb30BaTh Hapsay C
OCHOBHBIMH U JIONIOJTHUTEJbHBIE CPECTBA (CIIPaBOYHAS JINTEPATYPA, CIOKHbBIE TPUOOPHI, KOMITBIOTED);

IUTAHUPOBATh CBOIO MHANBUIYAJIbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

CBOOOJIHO TIOJIb30BaThCSl BHIPAOOTAHHBIMH KPUTEPHSIMH OLIEHKM M CAMOOLCHKH, HUCXOMAS W3 LeNd U
HMMEIOUINXCS KPUTEPUEB, pa3iinyas pe3yibTaT U CliocoObl 1eHCTBHI;

YMETb OUCHUTDH CTCIICHDb YCIICIIHOCTHU cBOCH HH):[PIBI/I,I[yaJIBHOﬁ O6PHBOBaT6HbHOﬁ JACATCIbHOCTH,

ﬂaBaTL OLCHKY CBOHMM JIMYHOCTHBIM KadC€CTBAM H 4YCpPTaM XapaKTepa («KaKOB 51))), OIIpCaCIATh
HarpaBJICHUA CBOCTO PAa3BUTUA (((KaKI/IM A X049y CTaTb», «4TO MHE JIA 9TOro Ha10 CI[@J'IB.TL»).

Ilosnasarennpunle Y VY]

AHAJIM3UPOBATh, CPABHUBATD, KJ'IaCCI/I(bI/ILII/IpOBaTB )51 O606H_IaTb (baKTLI " SABJICHUA, BbISBJIATD IIPUYUHBI U
CJICACTBUA NIPOCTBIX HBJ'IeHHfI;

OCYHWICCTBJIATL CpaBHCHUC, CCpUALUIO U KJ'IaCCI/I(l)I/IKaLII/IIO, CaMOCTOATCIBHO BLI6I/Ipa$[ OCHOBaHHuA H
KpUTCPUU IJId YKa3aHHBIX JIOTHYCCKUX onepaunﬁ;

CTPOUTDH KJ'IaCCI/I(i)I/IKaI_[I/IIO Ha OCHOBC JTUXOTOMHYCCKOI'o ACICHUA (Ha OCHOBC OTpI/II_IaHI/IH);

CTPOUTD JIOTHYCCKOC PACCYKACHUC, BKIIIOYAIOIICC YCTAHOBJICHUEC IPUIMHHO-CIICACTBCHHBIX CBSI3€I71;

CO31aBaThb CXEMATHUYCCKUC MOACIIN C BBIACICHUCM CYIICCTBCHHBIX XapaKTCPUCTUK 06’LCKT3; COCTaBJIATH
TCE3UCHI, PAa3JIMYHBbIC BUIbI IIJIAHOB (HpOCTBIX, CJIOKHBIX H T.H.); Hp606paBOBBIBaTB I/IH(l)OpMaLII/IIO nus3

OJTHOT'O BHJIa B Ipyroi (TaOnuIly B TEKCT U Mp.); BBIYUTHIBATh BCE YPOBHHU TEKCTOBOM MH(POpMAINH;
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aHaJIM3UpOBaTh, CPAaBHUBATH, KIACCU(MULIIMPOBATH U 0000IIATh MOHATHS: AaBaTh ONpPEACICHNE TTOHITHIM
Ha OCHOBE M3YYEHHOTO Ha PaslIMYHBIX MpeAMEeTaXx y4eOHOro MaTepuayia, OCYIIECCTBIATH JIOTHUYECKYIO
OTIepaIlii0 YCTAHOBIICHUS POJIO-BUAOBBIX OTHOIIEHWH, 0000IaTh MOHATHS - OCYIIECTBIATH JTOTHYECKYIO
OTIepaIHIO MEPEX0/ia OT MOHATHS C MEHBIITUM 00h.MOM K TIOHSITHIO C OOJIBIIMM 00HEMOM;

CTPOUTH JIOTHUYCCKOC PACCYKACHUE, BKIIIOYAIOUICC YCTAHOBJICHUC ITPUYHNHHO-CIICACTBCHHBIX CB§I3€I>'I;

CO3/1aBaTh MOJENIH C BBIJICICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 00BbEKTa, IpeoOpa3oBbIBaTh MOJEIH C
LEJIbIO BBISBJICHUS OOILUX 3aKOHOB, ONPENEIAIOIUX JaHHYIO IPEAMETHYIO 00J1acTh;

MIPENICTaBIATh HH()OPMAIUIO B BUJIE KOHCIIEKTOB, TAOJUII, CXeM, Ipa(puKoB;

npeo0pa3oBeIBaTh MHGOPMALMIO U3 OAHOTO BHJAA B JAPYroil M BBIOMpATh yaoOHYIO Uit cebst dopmy
(duKcanuy U NpeacTaBIeHUs HHPOPMAIIIH;

MOHMMasl TO3UIMIO JIPYroro, pasziauyaTb B €ro peuu: MHEHHEe (TOYKy 3pEeHHs), JI0Ka3aTeIbCTBO
(aprymeHTsI), GakThl U T.1.;

CaMOMY CO3/1aBaThb HMCTOYHMKM HH(QOPMAIMM Pa3HOr0 THUIA WM JUIS pa3HbIX ayAWTOPHH, cOOII0AaTh
MH(OPMAIIMOHHYIO TUTHEHY U NpaBuiia HH(POpMaIMOHHONW 6€3011acHOCTH;

YMETh HCIOJB30BaTh KOMIIBIOTEPHBIE M KOMMYHHKAIIMOHHBIE TEXHOJOTHM KaK HWHCTPYMEHT s
JIOCTHXKEHHUS CBOUX IIEJICH;

Kommyaukarusasie YV /I

CaMOCTOSATEIHPHO OpPTaHW30BBIBATH YUYeOHOE B3aMMOJCHCTBHE B Tpymme (ONpenensiTh OOmme IeNH,
pacnpenensiTe poiu, I0rOBAPUBATHCS APYT C APYTOM U T.1.);

OTCTanBasi CBOIO TOUKY 3PEHUs, IPUBOJUTH apI'yMEHTHI, HOATBEPKAast X (hakramu;

B JUCKYCCHM YMEThb BBIABHHYTh KOHTPApryMEHTHI, Mepedpa3upoBaTh CBOIO MBICIb (BJIaJeHUE
MEXaHNU3MOM 3KBHUBAJICHTHBIX 3aMEH);

YHUTBCS KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABATH ONIMOOYHOCTH CBOETO
MHEHUS (€CITM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

MOHMMAs TO3MIHUIO JIPYroro, pasiudyarh B €ro pe4d: MHEHHe (TOYKY 3peHHs), 0Ka3aTelIbCTBO
(aprymenTsl), hakThl U T.10.;

YMETb B3IJIIHYTh HA CUTYAIMIO C MHOM IMO3ULIMU U I0OrOBApUBATHCS C JIFOJbMHU MHBIX ITO3ULUH.
Ilpeomemnvie pesynemamot. TpeOosanusi K YPOBHIO TOATOTOBKH Y4YaIIUXCS (BBIMTYCKHUKOB)
HalpaBJIEHbl HAa peaIM3alUI0 JAEATEIbHOCTHOIO, IPAKTUKO-OPUEHTHUPOBAHHOIO M  JIMYHOCTHO-
OPUEHTUPOBAHHOIO  IOAXOJOB; OCBOCHHE YyYallUMHUCA HUHTEIUIEKTYaIbHOM M IPAaKTHUYECKOU
NeATENIbHOCTH; OBJIAJICHHE 3HAHUSAMH M YMEHHUSMH, BOCTPEOOBAaHHBIMH B TIOBCEIHEBHOH >KH3HH,
MO3BOJISIIOLUMHU OPUEHTUPOBATHCS B OKPYXKAIOLEM MHUPE, 3HAYMMBIMH Ul COXPAHEHUS OKpY’KaroLIeH
cpeabl U COOCTBEHHOTO 3710POBBSI.

Conep:xkanue y4dednoro nmpeamera 10 kiaace

OPITAHUYECKASA XUMMUA 10 kaacce 34 u/roa (1 4/nen.)

Tema 1. TCOpCTI/IquKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

DopMUpPOBaHNE OPraHUYECKON XMMMH KaK HayKu. TeopHsi CTpOEHUsI OPraHNYECKUX COEIMHEHUN A.

M. byrnepoBa. Yrieponusiii ckener. Pagvkansl. @yHKIMOHANIbHBIE TPYyNIbL. ['OMOIOrHYecKuil pss.



I'omonoru. CrpykrypHast uzomepus. Homenknarypa. DiekTpoHHas IpUpoOJia XMMHUECKUX CBS3EH B

opranuveckux coenuHenusax. Knaccudukaius opraHMuecKux COeJMHEHUH.

Hemoncmpayuu. OOpa31bl OPraHUYECKUX BEIIECTB U MaTepUaIoB. Mo MOJIEKYI OPraHUUYeCKUX
BelecTB. PacTBOPUMOCTh OpraHMYeCKUX BEIIECTB B BOJIE U HEBOJAHBIX pacTBopuTteisax. [lnaBnenue,
o0yriMBaHNE U TOPEHUE OPTraHUYECKHUX BEIECTB.

Tema 2. IlpenenbHble yraeBOAOPOAbI (AITKAHBI)

Crpoenue ankanoB. ['omonoruueckuii psn. Homenknatypa u uzomepus. dusnueckue H
XUMHUYECKUE CBOMCTBA aJIkaHOB. Peaknusa 3amenieHus. llosydeHune um nmpuMeHEHHE alKaHOB.
[TonsiTHE O IIUKIIOATKAHAX.

Jlemoncmpayuu. OTHONIIEHUE AJIKAHOB K KUCJIOTaM, IIeJI04YaM, pacTBOPY MEpMaHTaHaTa KaJus U
OpOMHOM BOJIE.

Jlabopamopmuvie  onvimwsi.  V3roTOBNEHHME ~ MOJEJIEH  MOJEKYJlT  YIJIEBOJOPOJOB |
rajoreHONpPOU3BOJHBIX.

Pacuemnvie 3a0auu. HaxoxaeHue MOJEKYISIpHOW (POPMYIbI OPraHUYECKOTO COCIUHEHHS TIO
Macce (00beMy) IPOTYKTOB CTOPaHUSL.

Ilpaxmuueckasa paboma. KauecTBeHHOE OIpe/ielieHHe yriepoaa, BOJOPOIa U XJIopa B OpraHUYeCKUX
BEIIECTBaX

Tema 3. HenpenenbHble yriaeBOAOPOABI

Ankenbl. CTpoeHue ankeHOB. ['oMmonornueckuid psa. Homenknatypa. M3omepusi: yriepoIHOM
LENU, TOJOXEHUS KpPaTHOW CBS3H, yuc-, mpaHc- u3oMepus. XUMUYECKHE CBOWCTBA: PEaKIUU
OKUCJICHHUS, IPUCOEANHEHUS, ToauMepu3anuu. [IpuMenenune aikeHoB.

Ankaguensl. Ctpoenne. CBOMCTBa, IpuMeHeHue. [[pupoaHbIil kaydyk.

Ankunbl. Crpoenne aneruiieHa. ['omosiorn u wu3omepsl. Homenknmarypa. ®@usznueckue u
XUMHYECKUe cBoMcTBa. Peakiuu npucoenuuenus u 3amemnenus. [Ipumenenue.

Lemoncmpayuu. Tlonyuenue anerusiaeHa kapOuaHbIM criocobom. Bzanmopeiictue
alleTUJIeHa C pacTBOPOM IEepMaHTaHaTa Kajaus U OpoMHOU Bofoi. ['opeHue areruneHa.
Pa3noxxenue kayuyka npu HarpeBaHUU U UCIIBITAHUE MPOJAYKTOB PA3JIOKEHHUS.

Ipakxmuueckasa paboma. IlonydeHune 3TuieHa U U3y4YE€HUE €r0 CBOMCTB.

Tema 4. ApomaTuyecKue yrieBoAopo ikl (apeHbI)

Apenbl. Ctpoenmne Oenzona. M3omepuss u HOMeHKIarypa. Du3andyeckue U XUMHUYECKUE
cBoiicTBa Oensona. ['omonoru 6eHszona. I'eHeTnyeckast CBA3b apOMATHUYECKUX YIIIEBOJOPOJOB C
JIPYTUMU KJIACCaMH YTIIEBOJA0POIOB.

Lemoncmpayuu. beH3zon Kak pacTBOpHUTEeNb, TopeHHe OeH3zona. OTHomeHwe OeH3oia K
OpOMHOIi BOJIE U pacTBOPY MepMaHranara kaiaus. OKHCIeHUE TOTyoa.

Tema 5. IlpupoaHble HCTOYHUKHU YIIIEBOJOPOAOB

[Tpuponusiit ra3. Hedts 1 HedrenpoaykTsl. @usnueckue cBoiictBa. CriocoObl nepepaboTKu
HePTH.
Hemoncmpayuu. O3HaKOMIIeHHE ¢ 00pa3liaMu IpOIyKTOB HedTenepepaboTKH.

Tema 6. CniupThl ¥ peHOIIBI

OnnoaromHble mpenenbHble coupThl. CTpoeHHe MOJeKyl, (yHKIMOHAJIbHAS TpyIIa.
Bonopoanas cBs3e. M3omepus u HomeHkinaTypa. CBoiicTBa MeTaHola (9TaHOA), MOJyYeHUE U

IMPUMCHCHUC. DOU3NOJOrHUECKOe JCHCTBHUE CIIMPTOB HA OpPraHu3M 4€JIOBCKaA.
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MHOroaToMHbI€ CIIUPTHI. DTUICHIIIUKOIb, InlepuH. CBONHCTBa, IPUMEHEHHE.

®enoubl. CTpoeHune MoJeKynbl (heHosa. B3anMHoe BIUsHEE aTOMOB B MOJIEKYJIE HA IpUMeEpe
Moutekynbl (henoma. CoiicTBa. TOKCHYHOCTH ()eHONAa U ero coenuHeHuil. [Ipumenenue ¢eHona.
I'eneTnueckas cBsi3b CIIUPTOB U (PeHOJIA C YIIIEBOI0POIAMH.
Jlabopamopnvie onvimulr PacTBOpeHHe TiWIepHHAa B BOJe.  B3ammojeicTBue TIiMLEpUHA C
rugpokcuoM mMeau (I1) (kauecTBeHHAs peakiysi HA MHOTOATOMHBIE CITUPTBI)
Hemoncmpayuu. llonydeHue sTaHansi OKUCIEHHEM »dTaHosia. OKHCIIEHHE MeTaHals (3TaHauis)

aMMHA4YHBIM PaCcTBOPOM OKcHa cepedpa Oxucienune metanans (3tanans) rugpokcuaom meau (II).

Pacuemnvie 3a0auu. PacueTbl 1O XUMHYECKUM YPAaBHEHMSIM IIPU YCIOBMM, YTO OJHO W3
pearupymoIuux BelecTB JaHO B U30BITKE.

Tema 7. Anbierusipl, KE€TOHbI, KAPOOHOBBIE KHCIOThI

Anbnerunpl. Keronsl. Crpoenune Mousekyn. @OyHkumoHanbHas rpynma. M3omepus u
HOMEHKJIaTypa. PopMasbIeru U aleTAIbIECTU: CBOMCTBA, IIOJIyYEHHUE U IPUMEHEHHE.
ALIETOH — MpeJCTaBUTENb KETOHOB. [[puMeHneHue.

OpHococTaBHbIE TIpesiebHbIe KapOOHOBBIE KUCIOTH. CTpoeHue Mosiekynl. OyHKIMOHAIbHAs
rpynmna. M3omepus u HomeHkinarypa. CoiicTBa kapOOHOBBIX KHCIOT. [Ipumenenue.

KpaTkue cBeneHus o HenmpeaenbHbIX KapOOHOBBIX KUCIIOTAX.

I'enernueckas cBs3b KApOOHOBBIX KUCIIOT C APYTrUMU KlacCaMy OpraHUYECKUX COEAMHEHUM.

Jlemoncmpayuu. llonydeHue »TaHalsd OKHUCICHHEM »3TaHOJIA. B3aumoneicTBue MeTaHals
(3TaHans) ¢ aMMHadHBIM pacTBOpoM okcujaa cepebpa(l) u rugpokcuna meau(Il). PactBopenue B
AlETOHE Pa3JIMYHbIX OPTAHUYECKHUX BEIIECTB.

Ilpakmuuecxas paboma. IlonydeHune u CBONCTBAa KAPOOHOBBIX KUCIIOT.

Pacuemnvie 3a0auu. OmpeneneHue MaccOBOW WM OOBEMHOM [IOJIM BBIXOJA IPOJYKTA
peakuuu OT TEOPETUYECKH BO3MOXKHOTIO.

Tema 8. XKupsbl. YriaeBo bl

Kupsl. Haxoxnenue B mpupoje. Crolictea. [Ipumenenue.

Motomue cpencta. [IpaBuna GezonmacHoro oOpalleHusi CO CpeICTBaMU OBITOBON XUMUHU.
I'moko3a. Ctpoenue Mosekynbl. CpoiictBa rimoko3bl. [lpumenenue. Caxaposa. CBolicTBa,
MIPUMEHEHHUE.

Kpaxman w wmemmono3a —  NOpeACTaBUTENM  MPUPOJIHBIX — HOJUMEpPOB.  Peakius
noyMKoHAeHcauuu. Pusndeckne U xumudeckue cBoiictea. Haxoxaenue B npupoge. [Ipumenenue.
AnieTaTHOE BOJIOKHO.

Jemoncmpayuu. PacTBOpUMOCTH >KUPOB, J0Ka3aTeIbCTBO HX HEIMPENeIbHOT0 Xapakrepa,
OoMbUIeHHE KUPOB. CpaBHEHHE CBONCTB MbLJIa U CHHTETHYECKUX MOIOIIUX CPEACTB.

Jlabopamopuvie  onvimul.  B3aumopeicTBue  rimoko3el ¢ ruapokcugom  Menu(ID).
BsaumoneiicTBue TIIOKO3bI C aMMHUAYHBIM PAacTBOPOM OoKcuaa cepedpa(l).

BsaumopneiicTBue caxaposbl ¢ TUAPOKCUIOM Kalblius. B3anMopeiicTBue kpaxmana ¢ HOJIOM.
I'unponus kpaxmana. O3HaKOMIIEHHE C 00pa3liaMy MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

Ilpakmuueckas paboma. PemieHue OSKCIEpUMEHTANBHBIX 3a/Jad Ha TMOJy4YeHHE U
pacro3HaBaHUE OPraHNYECKUX BEIIECTB.

Tema 9. AMUHBI 1 aMUHOKHUCIIOTEI

Amunpl. Ctpoenne Moiiekysn. AmuHorpynna. dusnueckne U XMMHUYECKHE CBOWCTBA. AHMIIMH.
CBolicTBa, NPUMEHEHHUE.

AmuHOKHCIOTHL. W30Mepuss u HoMeHknaTtypa. CBoilicTBa. AMMHOKHCIOTHI Kak aMQoOTepHbIe
opranuueckue coenuHenus. [Ipumenenue.



Tema 10. benxu

benku — npupoaneie noaumepsl. CoctaB U crpoeHue. Pu3nueckue 1 XMMUYECKHE CBOICTBA.
IIpeBparenue 6eIKOB B OpraHu3Me. Y CIeXu B U3yUYCHUU U CHHTE3€ OEIIKOB.

Xumusi u 310poBbe dyenoBeka. JlekapctBa. IlpoOiembl, cBf3aHHBIE C TPUMEHEHUEM
JIEKApCTBEHHBIX MPEIApPaTOB.

Hemoncmpayuu. OKpacka TKaHU aHWIMHOBBIM KpacutesneM. JloKa3aTenbCcTBO HalU4Us
(GYHKIMOHATBHBIX TPYII B pacTBOpPax aMUHOKHCIOT. L[BeTHBIE peakuuu Ha Oenku (OmypeToBas U
KCaHTOIIPOTEHMHOBAs PEAKIUN).

Tema 11. CuHTETHYECKHE MTOJUMEPHI

IToasatue o BBICOKOMOJICKYJIAPHBIX COCAMHCHUSIX. HOJ'H/IMepBI, noJIy4acMbIC B pPECaKIUAX
nonuMepuzaiui. Ctpoenue Mousiekyn. Ilomustunen. Ilomunponuien. ®eHondopManbaeruaHbe
CMOJIBL.

Cunrernueckue kayuyku. CTpoeHue, CBOMCTBa, MOJIyY€HUE U IPUMEHEHHE.

Cunretnueckue BosiokHa. Kampos. JlaBcaH.

Jemoncmpayuu. O6pa3ibl IIIaCTMACC, CHHTETHYECKHUX KaydYyKOB M CHHTETUYECKHUX BOJIOKOH.



TemaTuyeckoe njanuposanue 10 kiace

Ne HaumeHoBaHue Kon-Bo | Jlab. | IIpakr. | lemoncr | Kont. | Pemenu
n/n pasaeiia M TeM aac ONBITHL | hag pao. e
3aaa4
1 Teopernueckue 1 - - 4 - -
OCHOBBI OpPraHUYECKOM
XUMHUHN

2 [IpenenvHbIC 3 1 1 1 - 1
YTIIEBOAOP OB

3 Henpenenbupie 6 - 1 1 - -
YTIIEBOAOP OB

4 Apomaruueckue 4 - - 1 - -
YTJIEBOJOPOJIBI

5 [Ipuposanbie 2 1 1 -

NCTOYHUKHN

YTJIEBOJIOPOJIOB

6 CrupThl 1 (EHOIIBI 4 2 - 3 - 1

7 AJIbIErnbl, KETOHEI, 4 - - 3 - 1

KapOOHOBBIE KHUCIIOTHI

8 Xupsl. YriaeBoast 3 2 1 2 - -

9 AMUHBI 1 2 - - - - -
AMUHOKHUCIIOTBHI

10 Benku 2 - - 3 - -

11 Cunrernueckue 2 - - 1 1 -

MOJIUMEPBI
12 | OO06oOmenne 3HaHUI 1 - - - - -
UTOI'o 34 5 3 20 2 3




OBIIASA XUMMUSI 11 kaace 34 y/roa (1 4/Hen.)

Tewma 1. BaxkHelne XuMUYECKUE MOHITHS U 3aKOHBI
Artom. Xumunueckuit anemeHT. M3otonsl. [IpocThie U cloXHBIE BellleCcTBa.

3aKOH COXpAaHEHMsS MacChl BEIIECTB, 3aKOH COXPAaHEHHMsS M IPEBPAIICHUS SHEPIUU IpU
XMMUYECKUX DPEakKLUsAX, 3aKOH IIOCTOSHCTBA COCTaBa. BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUSI.

Tema 2. Ilepuoandeckuil 3aKOH W TEPUOAMYECKAs CHUCTEMa XMMHUYecKux siemeHtos /[[. U.
MenieneeBa Ha OCHOBE YYEHHUS O CTPOEHUH aTOMOB

Artomubie opOurtamu, S- p-0-f/-a1exkTponbl. OCOOCHHOCTH pa3MeIIeHHsT 3JICKTPOHOB I10
opOuTansiM B aToMax MalblX W OombmuXx mepuoaoB. CBs3p NEPUOJUUYECKOr0 3aKOHA H
NEPUOANYECKON CHCTEMBl XMMHUYECKHX 3JIEMEHTOB C TEOpPHEH CTpoeHus aromoB. Koporkuil u
JUTMHHBIN BapUaHThl TaOIUIBI XUMUYECKUX 3JIEMEHTOB. [loojkeHne B MEepHOANYECKOH cucTeMe
xuMmudecknx anemeHtoB JI. WM. MeHngeneeBa BoOIOpona, JAHTAHOMIOB, AKTUHOWAOB H
HCKYCCTBEHHO IOJIY4E€HHBIX JIEMEHTOB. BaIEeHTHOCTD M BaJICHTHBIE BO3MOXHOCTH aTOMOB.

Tema 3.CtpoeHue BemiecTBa

Xwumudeckast cBsizb. Monnas cBsa3b. Katnonsl m annonsl. KoBasieHTHast HemoysipHasi CBS3b.
KoBaneHnTHas nomnspHas cBsi3b. DJIEKTPOOTpULATENBHOCTE. CTENEeHb OKUCIeHH. MeTamueckas
cBs3b. Bomopomnas cBsa3b. IIpoCTpaHCTBEHHOE CTPOEHHE MOJEKYJ]I HEOPTaHWYECKHMX U
OpPraHWYECKUX BEIIECTB. THIBl KPUCTALIMYECKMX PEIIETOK M CBOMCTBA BewiecTB. lIpuumHbI
MHOT000pasus BEIIECTB: H30MepHsl, TOMOJIOT U, AJUIOTPOIHNSI, H30TOIHSI.

Hucniepcusle cuctembl. Mctunneie pactBopbl. CrocoObl BBIpQKEHUS KOHIEHTPALUU
pacTBOPOB: MaccoBasi 10Nl PAaCTBOPEHHOTO BEIIECTBA, MOJsSIpHas KoHIeHTpauus. Kommouansie
pacTBOpbI. 30111, TeNH.

Jlemoncmpayuu. Moaenu  MOHHBIX, AaTOMHBIX, MOJIEKYJSIPHBIX M  METaJNIMYECKHX
KpHucTaimnueckux pemrerok. ddext Tunaans. Moaenu Monekyn ©30MepoB, TOMOJIOTOB.

Ipaxmuuecxue pabomei. [IpUroToBIeHNe PaCTBOPOB 33JAHHON MOJISIPHOW KOHIIEHTPAIINH.

Pacuemmnvie 3a0auu. Berancnenue Macchbl (KOIMYECTBA BELIECTBA, 00BbeMa) MPOIYKTa PEaKIiH,
€CJIM JJIS €ro MOIYYEeHUs JaH pacTBOp C ONPEAeIEHHOW MacCOBOM J10JIel UCXOAHOIO BEILECTBA.

Tema 4. XuMuueckue peakiuu

Knaccugukarust XAMHYECKUX pEaKiMii B HEOPraHMYECKOH U OPraHMYECKON XUMHH.

CKOpOCTh peakiiu, ¢ 3aBUCUMOCTb OT pa3inuHbIX (pakropoB. KaTamus v KaTaain3aTopsbl.
OOpatumocTh peaknuii. XuMudeckoe paBHoBecue. CMellleHHe PaBHOBECHS O] ICHCTBHEM
pasnuyHbiX ¢GaktopoB. [Tpuniun Jlelllarense. [Ipou3BOACTBO CEPHON KHUCIOTHI KOHTAKTHBIM
CIT0COOOM.

Onektponutudeckass auccouuanus. CuiabHble MU ciadble nekTponuThl. Cpelna BOAHBIX
pacTBOPOB: KHcTasi, HEUTpabHas, wenovyHas. Bogopoauslii nokasarens (pH) pactBopa.

,HeMOHcmpauuu. 3aBUCHMOCTh CKOpPOCTH pCaKIIMKM OT KOHLCHTpallUhn HW TEMIICPATYPHI.
Paznoxenue MNEpoKCHuIa BOAOpOAa B IIPUCYTCTBUHU KaTajin3aTopa. OHpeHeHeHI/IC Cpeabl pacTBOpa
C MIOMOUIbIKO YHUBCPCAJIbHOI'O NHANKATOPA.

Jlabopamopnvie onwvimul. [lpoBeneHue peakuuii HOHHOIO OOMEHa JJsl XapaKTepUCTUKU
CBOWCTB 3JIEKTPOJIUTOB.



Tema 5. MeTtamnbl

ITonoxkxeHne MeETAIJIOB B TEPUOAMYECKOM CHUCTeMe XuMuyeckux anemeHtoB [[. U.
MenzeneeBa. O0mue cBOWCTBA METAUIOB. DIJIEKTPOXUMHUYECKUN PAJl HANPSIKEHUH METalIoB.
OO6mme crnocoObl TMONyYEeHUsT METAJUIOB. DJIEKTPOJIU3 PacTBOPOB U paciuiaBoB. llousTue o
KOppo3u# MeTauioB. CriocoObl 3aIUTHI OT KOPPO3UH.

O0630p MeTayyIoB TJABHBIX MOATpYHH (A-Tpymnm) MNEePUOAMYECKOM CHCTEMbl XHUMHUYECKUX
3JIEMEHTOB.

O0630p MetamuioB m060YHBIX nmoArpynn (b-rpymm) nepuoandyeckol cUCTEMbl XUMUYECKUX
3JIEMEHTOB (ME/Ib, ITUHK, YKEIE30).

OKcubl ¥ THIPOKCHIBI METAILIIOB.

Hemoncmpayuu. O3HaKOMIICHHE ¢ 00pa3llaMyi METAIJIOB U MX COeAMHEHUU. B3anmoneicTeue
LIEJIOYHBIX U IIEJI0YHO3EMEbHBIX METAJJIOB C BOJOW. B3aumosnelcTBue Menu ¢ KUCIOPOJIOM U
cepoit. OnbITH IO KOPPO3UHM METAIIJIOB U 3aAIIUTE OT HEe.

JlabopamopHvie onvimul. B3anumoneicTBIE IIMHKA H JKeJle3a C pacTBOPaMH KHCJIOT U IIeN0YeH.
3HaKOMCTBO ¢ 00pa3IaMu METAIOB M UX pyJamMu (paboTa ¢ KOJJIEKIIUSIMH ).

Pacuemmnvie 3a0auu. Pacdersl 110 XMMUYECKUM YpaBHCHUAM, CBA3aHHBIC C MacCOBOM JoJIeH
BbIXOJa NPOAYKTaA pC€aKIu OT TCOPECTUUCCKHU BO3MOKHOIO.

Tema 6. Hemerasuiel

O0630p cBolcTB HemeTauioB. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA THUIMYHBIX
HeMeTaJu10B. OKCH/IbI HEMETAINIOB U KHCIIOPOICOAEpIKalIe KUCIOTh. BogopoaHsie coeinHenHus
HEMETAaJUIOB.

Jemoncmpayuu. O3nakomienue ¢ oopasnamu HemeTauioB. OOpa3Isl OKCHI0B HEMETAIIIOB U
KHCJIOpOJICOAepKAINX KUCIIOT. ['openue cepsl, pocdopa, jxenes3a, MarHusi B KUCIOPOJIE.

Jlabopamophvie onvimel. 3HAKOMCTBO C oOpa3laMM HEMETAUIOB W WX IMPHPOIHBIMH
coeqMHEHUsIME (paboTa ¢ KOoJUIeKIusIMK ). Pacrio3HaBaHue XJIOpUIOB, CyTb(paToB, KapOOHATOB.

Ipakxmuyeckas paboma. Penenne kayeCTBEHHBIX U PAaCUETHHIX 337a4.

Tema 7. I'eHeTHYECKAS CBA3b HEOPTAHUYECKUX U OPTAHUYECKHUX BEIIECTB.
IIpakTukym

I'enetnueckas CBS3b HCOPTraHUYCCKHUX U OPraHNYCCKHX BCIICCTB.

HpaKTI/IKYMZ peIICHHUC OJOKCICPHUMCHTAJIbHBIX 3ada4d IIO HeOpFaHHHGCKOﬁ XUMHH; PCUHICHUC
OKCIICPUMCHTAJIbHBIX  3aJja4 110 OpFaHH‘IeCKOﬁ XUMHH, TIOJYYCHHUC, CO6I/IpaHI/I€ nu
PacIIo3HaBaHUC Ira30B.

10



TemaTn4eckoe IJIAHUPOBAHUE 11 kaacce

HaumenoBanue

pasaeiia M TeM

KoJ-Bo

qyac

Jao.

OIIBITHI

IIpakr.

pa6

JlemoHcT

Konr.

pao.

Pemenn

3agavda

Baxneiimnme
XUMHYECKUE TTOHSITHS

1 3aKOHBbI

[Tepuonnueckuii
3aKOH U
nepuoanuecKas
cucremMa
XUMUYECKUX
anemenTtoB /1. W.
MenneneeBa Ha
OCHOBE YYCHHS O
CTPOCHHH aTOMOB

CrpoeHue BellecTBa

XUMHYECKHE

peakiuu

MeTtanibsl

Hemeramnsl

I'enernyeckas CBA3b
HEOPraHUYECKHUX U
OpPraHUYECKUX
BEILECTB.
[IpakTukym

O0600111eHNE 3HAHUN

Hrtoro

13

11
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