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IHHOACHUTEJIBHASA 3AIIMCKA

Padouas nporpamma kypca xumuu 10-11 kiiacca pa3padorana B COOTBETCTBHHM CO CJIeIYIOIIUMU HOPMATHBHBIMU AKTAMM:
- ®enepanbHbli 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoit deneparun (C MOCISTYIONTUIMA U3MCHEHUSIMH );
- [Ipukaz MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoit @eneparmu ot 17.05.2012 Ne 413 «O06 yrBepxkaeHun (heaepaabHOTo rocy1apcTBEHHOT O
00pa30BaTeNbHOr0 CTaHIapTa CPEAHEro 0o1ero 00pazoBaHusm» (C MOCIEYIOIIMMHI U3MEHEHUSIMH );
- [Ipuka3 MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 31.03.2014 Ne 253 «O0 yrBepxaennn PenepanbHOro NepeyHs
y4eOHUKOB, PEKOMEHAYEMBIX K PeaTn3allii UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALIUIO 00pa30BaTEIbHBIX TPOrPaMM HAYaIbHOTO OOIIEro,
OCHOBHOT'0 O0ILIEr0, CpeHET0 00111er0 00pa3oBaHus» (C MOCIETYIOUMMU U3MEHEHUSIMH );
- CanurapHo-s3nuaeMuonornueckue npasuia U Hopmatusbl CII 2.4.3648-20 «CanutapHo-3IHAEMUOIOTHYECKHE TPeOOBaHMSI K OpraHu3alUusIM
BOCIIUTAHUS U O0YYEHUsI, OT/IBIXA M O3JI0POBIICHUS IETEH U MOJIOACKH», yTBepKaeHHbIe [locTanoBnenrnemM [ 1aBHOTO TOCY1apCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 28.09.2020 Ne28.
- [IpumepHas ocHOBHas 00pa3oBaTelIbHAS ITPOrPaMMa CPpeTHETO 00IIero 00pa3oBaHus, 0Jo00peHa pereHneM GeaepaTbHOr0 yaeOHO-METOINIECKOTO
o0BbeIMHEeHUs 1o 001IeMy 00pa3zoBaHuIo (TpoToko: 3acenanus ot 28.06.2016 Ne 2/16-3);
- [Iporpammoii cpennero oopazoBanus o xumuu B 10-11 xnaccax. Xumus (6a30Bb1ii ypoBeHs). Paboune nporpammer. [lpeamerHas muHus yaeOHUKOB
O. C. T'abpuensna, U. I'. Octpoymona, C. A. Cnankosa. 10-11 kmaccsl: yuebHOe mocobue 1ist o6meoOpa3zoBaTenbHbix opranu3anuii / O. C.
INabpuensu, C. A. CnagkoB — M.: [Ipocsemienue, 2019.

Hean paGoueil nporpaMMel 10 XUMHH B CPeAHell HIKoJIe:

1) dopmupoBaHue y ydamMxcs YMEHHsI BUAETh U TMOHMMATh ILIEHHOCTh OOpa3OBaHHWsA, 3HAYMMOCTh XMMHUYECKOTO 3HAHUS IS Ka)XIOTO
YeJIOBeKa HE3aBUCHUMO OT €ro Mpo(ecCHOHABHON JIeATEIPHOCTH; YMEHUS pa3nndarh (DaKThl U OIEHKH, CPAaBHUBATH OIICHOYHBIC BBIBOJIBI, BHJICTh MX
CBSI3b C KPUTEPUSIMHU OIICHOK U CBSA3b KPUTEPHEB C OMPEEICHHON CUCTEMO IEHHOCTEeH, (hOpMyITUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

2) ¢opMupoBaHUEe y OOYYAIOMIMXCS IEJIOCTHOTO MPEACTABICHUS] O MUPE W POJIM XHUMHUHU B CO3JIaHUU COBPEMEHHON E€CTECTBEHHO-HAay4YHOU
KapTUHBI MHUPA; YMEHUS OOBICHITH OOBEKTHI M MPOIECCH OKPYXKAIOMICH NeHCTBUTEIHHOCTH — MPUPOJAHOMN, COLIUATBHON, KYIbTYPHOH, TEXHUYECKOU
CpeIIbl, UCTIONB3YS JIJIS 3TOT0 XMMHUYSCKUE 3HAHUS;

3) mpuoOpeTeHre OOYUYAIOUIUMUCS ONBITA PAa3HOOOPa3HOW MAESITENHLHOCTH, TMO3HAHUS M CAMOIIO3HAHUS; KIIOYEBBIX KOMIETECHTHOCTEH,
UMEIOIUX YHUBEPCATHHOE 3HAUCHUE JIJIS PA3JIMIHBIX BUJIOB JCATCILHOCTH: PEIICHUS MPOOJIeM, IPUHATHS PEIICHUH, TIONCKA, aHAJIM3a U 00paboTKU
nH(pOpMaIUY, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUI, 0€30MacHOT0 00pallleHus ¢ BEIeCTBAMU B TTOBCETHEBHOM JKU3HH.



Y4yeOHoe copepxanne Kypca XMUMHK:
Xumus. 10 xnacc. 34 gaca - 1 gac B HeemIO;

yueonuk: O.C. I'abpuensn, N.I'. Octpoymos, C.A. CnankoB. Xumus. 10 kinacc. M.: IIpoceemenne, 2020 rox
Xumus. 11 xnacc. 34 gaca - 1 gac B HeemIO;

yueonuk: O.C. I'abpuensn, N.I'. Octpoymosn, C.A. Cinanko. Xumus. 11 kmacc. M.: IIpocsenienue, 2020 rox



IlnannpyemMble pe3ybTaThl OCBOEHHUSI YUeOHOT0 MpeaMeTa
ITo 3aBepmieHNH Kypca XUMUH Ha 3Tane okoHuaHus 10 kjacca, ydaniuecs JOJDKHBI OBIIAIETh CISAYIOIIUME pe3yabTaTaMu 00y4eHUs:
IIpeanMeTHLIE Pe3YIbLTATHI 00VUCHHS:

1. B mo3HaBarenbHOU cdepe:

1.

no

©o ok w

7.
8.
9.

JaBaTh OIPEIEICHUS U3YyYEHHBIM IIOHATHUAM;

OIHCHIBATh IEMOHCTPALIMOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE SKCIIEPUMEHTBI, UCIOJb3YsI ISl 3TOT0 €CTECTBEHHBIN (PYCCKUN, pOAHON)
A3BIK U A3BIK XUMHUH,

ONMCBIBATh U Pa3JINYaTh U3YYEHHBIE KJIIACCHI HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUH, XUMUYECKHE PEAKLIUH;

KJ1accu(UIUPOBaTh U3y4YEeHHbIE OOBEKTHI U SIBICHUS;

HaOJII0AATh IEMOHCTPUPYEMBIE H CAMOCTOSATEIBHO MMPOBOAUMBIE OTIBITHI, XUMUYECKHE PEAKIINUH, IPOTEKAIOIINE B TIPUPO/IC U B OBITY;
JieNIaTh BBIBOJIbI M YMO3AKIIIOUEHUS U3 HAOIIOIEHUH, N3yUYeHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOWCTBA HEU3YUEHHBIX
BEILECTB 10 aHAJIOTUU CO CBOMCTBAMU U3Y4YCHHBIX;

CTPYKTYPUPOBATh U3y4YECHHBI MaTepHall,

MHTEPIPETHPOBATH XUMUIECKYIO HH(POPMAITHIO, TOTydYEeHHYIO U3 IPYTHX HCTOYHHKOB,

OIUCBIBATh CTPOEHHE aTOMOB 3j1eMeHTOB [—IV nepuoa ¢ ncnoiab30BaHuEM 3JIEKTPOHHBIX KOH(UTYpaluii aTOMOB;

10. mMozenupoBaTh CTPOCHUE MPOCTEHIINX MOJIEKYJT HEOPTAaHMYECKHX M OPTaHUYECKHUX BEIIECTB, KPHUCTAILIOB,
2. B 11eHHOCTHO-OpHEHTALMOHHOM cepe: yMEeHUe aHAIM3UPOBATh U OLICHUBATh IOCIEACTBUS ISl OKPYXKAIOLIEH cpeibl ObITOBOI U IPOM3BOICTBEHHOM
NeSITENIbHOCTH YeJIOBEKa, CB3aHHOM C MepepadOoTKOM BEIIECTB;
3. B tpynoBoii cepe: popMrupoBaHrEe HABBIKOB IPOBOIUTH XUMUUYECKHH SKCIIEPUMEHT;
4. B cihepe puznueckoil KynbTypbl: OKa3bIBaTh MEPBYIO IOMOIIIb IPU OTPABJICHUSAX, 0KOTaX U APYTUX TpaBMax, CBA3aHHbBIX C BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHHEM.
MeTtanpeaMeTHbIe Pe3yJIbTAThl 00YUeHHS:

1.

2.

3.
4.
5

UCIIOIb30BAHUE YMEHUN W HABBIKOB pPa3iIWYHBIX BHJOB II03HABATEIBHOM JCATEIBHOCTH, INPUMEHEHUE OCHOBHBIX METOIOB ITO3HAHMS
(cucTeMHO-UH(DOPMALIMOHHBIN aHAIN3, MOAEIUPOBAHNUE) [Tl U3YYEHUS Pa3INYHbIX CTOPOH OKpY’KalolleH 1eHCTBUTEIbHOCTH;

UCMOJb30BAHUE OCHOBHBIX HWHTEJUIEKTYaJbHBIX ONepaluii: (GopMynupoBaHHe THIOTE3, aHAIW3 M CHUHTE3, CpaBHEHHE, 000OIIeHHe,
CUCTEMATHU3alMs, BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBSA3€H, IIOUCK aHAJIOIOB;

yYMEHHE F€HepUPOBaTh UIEH U ONPEIENATh CPEeICTBA, HEOOXOAMMBIE ISl UX peallu3allui;

YMEHHUE ONpeAEATh LEIH U 33/1a4H JesITeIbHOCTH, BRIOUPATh CPE/ICTBA peau3alliy eI U IPUMEHATh UX Ha MPAKTUKE;

UCIOJIb30BAaHNE PA3IMYHBIX HCTOYHUKOB JIJISl TMOJNYYEHHUS XUMHUYECKON HMH(OpMalnuy, MOHMMaHUE 3aBUCUMOCTU COJEpKaHUS U (HOPMBI
IpeJCcTaBIeHNUs HHPOPMALIUH OT 1ieJiel KOMMYHUKAIK U ajipecaTta.

JIMYHOCTHBIE Pe3yJbTAThI 00VYeHUH:

1.

B [IEHHOCTHO-OPUEHTALIMOHHON chepe — YYBCTBO TOPJIOCTH 32 POCCUNUCKYIO XMMHUYECKYIO HayKy, TYMaHU3M, OTHOIIIEHHE K TPYAY,
L[EJIeYCTPEMIICHHOCTb;



2. B TPYIOBOH chepe — roTOBHOCTh K OCO3HAaHHOMY BbIOOpY JasibHEIIel 00pa3oBaTeabHON U IPOGECCHOHATIBHON TPAeKTOPUH;
3. B IM0O3HABATENIbHON (KOTHUTHBHOM, MHTEIUICKTYaJIbHOM) chepe — YMEHHUE YIPaBIsTh CBOCH MO3HABATEIBHO EITEILHOCTBIO.

Cucrema OLIEHKH JOCTIKEHMS IUNIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IIPOrPaMMBI IIPEATIONAraeT KOMIUIEKCHBIN MOAXO0 K OLEHKE PE3yIbTaTOB
00pa3oBaHMsl, MO3BOJISAIOMINN BECTH OLIEHKY JOCTHKEHUS 00YJalOUIMMHUCS BCeX TPEX IPYII Pe3ysIbTaTOB 00pa30BaHUs: TNYHOCTHBIX,
METaNPEIMETHBIX U TPEIMETHBIX.

B cootBercTBUM ¢ TpeboBanusiMu CTangapTa JOCTHKEHUE TMYHOCTHBIX PE3yIbTaTOB HE BBIHOCUTCS HA UTOTOBYIO OLIEHKY O0yYaromuxcs, a
ABJISICTCS IPEMETOM OLIEHKH 3()(DEKTUBHOCTH BOCIIMTATEIIEHO-00pa30BaTEIbHOM JeSTEIbHOCTH 00Pa30BaTEIbHOTO YUPEKAEHUS U 00pa30BaTEIbHBIX
CUCTEM Pa3HOI'O YPOBHS.

Ilo 3aBCPUICHUHA KypCa XMMHUHU HA 3TAllC OKOHYAHHWA 11 KJ1acca, BbIIIYCKHHUKHN OOJDKHBI OBJIAICTh CICAYIOIIMMU pE3yJibTaTaMU 06yqu1/I$1:



Conep:xkanue Kypca
10 kaacc
Tema 1: BBeneHue B OpraHu4ecKyro XumMnio (2 yaca)
[Tpenmer oprannyeckoil XuMuU. B3anMOCBsI3b HEOPraHMYECKUX M OpraHMYeCKUX BeuiecTB. OCOOCHHOCTH OPraHNYEeCKUX COSAMHEHUH M peakiuil ¢
UX Y4aCTHEM.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUSI OpraHuyeckux coequHeHuid A. M. bytiepoBa. XuMuueckoe CTpOCHUE KaK MOPSIOK
COCUHEHMS aTOMOB B MOJIEKYJIaX. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUs MoJeKyl. M3omepus. 3HaueHUEe TEOpUU XUMUYECKOTO
CTPOECHHUS.

Lemoncmpavuuu
1. O6pa3ipl OpraHUYecKuX BEUIECTB, H3/ICHS U3 HUX.
2. llTapocTep:KHEBBIE MOJEIN MOJIEKYII.

Tema 2: YrieBogopoasl (16 yacoB)

VYraeBoaopos! (MpesiesibHble, HelpelelbHbIe, apOMAaTHUYECKUE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI METAHA. Sp3-r1/16p1/1)11/13au1/1ﬂ opbOutaneii aroma yriepoga. ['omonormueckuii ps,
HOMEHKJIATypa M W30MEpHs YIJIEpPOJHOro ckenera. Pu3nuecKne CBOMCTBA AJKAaHOB M UX 3aBUCHUMOCTb OT MOJIEKYJISIDHOM Macchl. XUMHUYECKUE
CBOIMCTBa: TaJIOTEHUPOBaHUE (HA MpUMEpe MeTaHa M 3TaHa), TOPEHUEe, TEPMHUYECKHE MpEeBpalleHUs (pa3loKeHHE, KPEeKUHT, JErHApUpPOBAHUE,
nzomepu3anust). Kousepcusa merana. Haxoxenue B mpupojie 1 NpUMEHEHNE allKaHOB.

AnkeHbl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl STHIICHA. SpZ-FI/I6pI/II[I/IBaHI/I${ opbuTtaneit atoma yrieposaa. 6-Csi3u U -
cBs3u. ['omonornueckuit psa, HomeHknarypa. CTpykTypHast u3oMepus (M30MepHsl YIIIepOJHOIO CKeJleTa U MOJI0KEHUsS IBOMHOM CBSA3M B MOJIEKYIIE).
3aKOHOMEPHOCTH HW3MEHEHHs (U3NYECKUX CBOICTB aJKEHOB. XHUMHUYECKHE CBOWCTBa (Ha MpUMepe OHTUJIEHA): pPEAKIUH MPUCOEANHEHUS
(runpupoBaHue, raJIoreHUPOBaHKE, THAPOTAIOTeHUPOBAHNE, THAPATALUs ), OKHCICHUS (TOpEeHHE) 1 TOJTUMEpU3aLiH.

[IpoMblieHHBIE U TAOOPaTOPHBIE METObI OJYUEHUS AIKEHOB: JIETHIPUPOBAHUE U TEPMUUECKUN KPEKUHT aJIKaHOB U AETUApATAIUS CIIUPTOB.

Anxanuensl. [lonsTHe 0 TUEHOBBIX yrieBojoponax. byraguenl,3 (nuBunmi) u 2-metmnndyranueHn-1,3 (u3omnpen). [lonyuenue u xumMudeckue
CBOMCTBA: PEakLMM IPUCOECIMHEHMS M Nonumepusanuu. HaTypanbHelii U CMHTETMYECKHE Kaydyku. Bynkanuzanus kaydyka. Pesunna. IIpumenenune
Kayuyka u pe3unbl. Pabotsl C. B. JleGenena.

AJNKUHBL. JJNEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJbl —areruieHa. Sp-I'ubpuanszanus opOutaneit aroma yriepoja.
I'oMonornueckuit psin, u3oMepus M HOMEHKIATypa ailkuHOB. Du3nueckre U XUMHUYECKHE CBOMCTBa (Ha mpuMepe aneTwieHa). Peakuun
NpUCOeTUHEeHUs (THAPUPOBAHKE, TATOI€HUPOBAHKE, THPOTATOreHUPOBaHKE, THApaTalMs), OKUCIeHus (ropenue). [lonyuenue aneTuieHa kap OuaHbIM
1 METaHOBBIM CIIOCO0aMu, €ro MpuMEHEHHE.

Huknoankansl. HomeHknarypa, nonydenue, Gpu3ndeckue 1 XMuMHUECKUE CBOMCTBA, IPUMEHEHUE.

Apenbl. CocTaB u CTpoeHHe apeHOB Ha mpumMepe O6ensona. dusnueckue cBoiicTBa O€H30I1a, €r0 TOKCUYHOCTh. XUMHUECKHUE CBOMCTBA: PeaKIu
3aMelleHus (HUTpOBaHKe, TaJIOTeHUPOBAHKE), TPUCOETUHEHUS (THAPUPOBAHKE, XJIOpUpOBaHue), ropeHus. [lonmyyenue u npumMeneHne 6eH3oa.

['eneTnyeckas B3aMMOCBSI3b YIJIEBOIOPOIOB.




[TpupoaHble HCTOYHUKH YIJIEBOJOPOIOB U MX mepepadboTka. [IpupoaHblil 1 nonyTHBIH HEPTSIHOM ras3bl, UX COCTAaB U IPUMEHEHHUE B KauecTBE
MCTOYHMKA PHEPTUU U XUMHUUYECKOro chIpbsi. HedTh, ee cocraB u cBoiictBa. [IpoaykTsl ¢pakunonnoil neperonku nedru. Kpexkunr vedrenpomaykTos.
OxTaHoBoe yMci0 6eH3uHOB. OXpaHa OKpYyKarollel cpe/ibl Ipu HedrenepepaboTke U TPAaHCIIOPTUPOBKE HEYTEIPOLYKTOB.

Lemoncmpayuu
1. Ilpumepsl yriaeBoAOpOAOB B Pa3HbIX arperaTHbIX COCTOSHUSAX (IponaH-0yTaHOBas CMECh B 3aXKUTalke, OH3MH, napa@uH, acaibT)
2. Cxema 00pa30BaHUs KOBAJCHTHOW CBS3M B HEOPTraHUYECKUX M OPTaHUYECKUX COSTUHEHHSIX.
3. lllapocreprkHeBble U MacIITaOHble MOJIENIM MOJIEKYJI METaHa U IPYTUX YIII€BOJOPOIOB.
4. OnpeneneHye HaJIU4uUs yriepoia U BOJIOPOAa B COCTaBE METaHA M0 MPOJYKTaM FOPEHHUS.
5. BuneoonsiTel: ['opeHne merana, napaguHa B yciaoBUsAX HM30BITKa M HeIOCTaTKa KUciIopoja. B3pelB cmecu meraHa ¢ Bo3ayxoMm. OTHoOIlIEHUE
MeTaHa K OpOMHOM BoJIe.
6. Tabunua «CpaBHEeHHE COCTaBa AIKAHOB U AJIKEHOBY.
7. lapocTepkHeBask U MaciiTaOHasi MOJEIN MOJIEKYJIbI 3TUJICHA.
8. [TonyueHue 3THIIEHA U €0 CBOMCTBA: TOpEHHE, B3aUMOIeiicTBHE C OPOMHOI BOJIOM.
9. OTHolIEHUE KayyyKa U Pe3UHbI K OPraHUnYECKUM PAaCTBOPUTEIISIM.
10. Pa3nosxeHue kayuyka py HarpeBaHUM U UCIBITAHUE HA HENPEIEIbHOCTb IPOAYKTOB PA3JIOKEHHS.
11. HlapocTepxHeBas 1 MaciuTaOHas MOJIEIN MOJIEKYJIbl alleTHUIICHA.
12. [lonyuenue aneruaeHa KapOUAHBIM CIIOCOOOM U €ro CBOMCTBA: TOpPEHUE, B3aUMOIEHCTBHE C OPOMHOMN BOJIOM.
13. Mojenu MOJIEeKYJTbI OEH30JIa.
14. OtHomIeHne 6eH301a K OpOMHOI BOe.
15. T'openue 6en3ona.
16. Konnekuus o6pa3uoB He(TH U MPOAYKTOB €€ MepepaboTKH.
Ipaxmuueckue u 1abopamopuvie pabonivl
[TpakTtnyeckas pabdora «M3roroBieHne Moenelt MoJIeKysl yriaeBoJOPOIOBY»
JlabGopaTtopHast pabota «OrnpeaesneHne 3JIeMEHTAPHOTO COCTaBa OPTaHUUECKUX COCTUHEHUI
[TpakTuyeckas pabora «Pemienue 3a1au»
JlabGopaTtopHast pabota «[lonydeHue 3THIIeHa U OTIBITHI C HUMY
[IpakTuueckas pabota «O3HakoMIIeHHE ¢ KoJutekiuen «HegTs u mpoayKThI ee mepepaboTKI»»
Cemunap
Hedtp 1 ciocobs! ee nepepaboTku
KonTtponbHast pabota o Teme «YTJI€BOIOPOIBI»
Tema 3: Kucaopoacoaep:kamue opranndeckue coequnenus (30 yacos)
Criuptel. @yHKIIMOHANBHAS TPYIINa, KJacCu(UKALUA: OJHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI.




[IpenenbHble OTHOATOMHBIE CIUPTHL. HOMEHKIaTypa, n30Mepusi U CTpoeHue cnupToB. BogopoiHas CBsA3b MKy MOJIEKYJIaMU U €€ BIUsSHUE Ha
¢u3nveckre CBOMCTBAa CIUPTOB. XUMHUYECKHE CBOWCTBA CHUPTOB (HA MPUMEpPE METAHOJIA U 3TAHOJA): 3aMELICHHE aTOMa BOJOPOJa B THAPOKCUIIBHON
rpymnIe, 3aMeleHne rTupoKCUILHON Ipymibl, okucieHue. KauectBenHas peakius Ha ciiupThl. [lomyuyenue u npuMeHeHne CnupToB, (U3HOIOTHYECKOe
JICHCTBUE HA OPTaHU3M YEJIOBEKA.

MHoroaroMHbie CHUPTHL: ATHICHTIIMKONb U TIUIEPUH. TOKCUYHOCTh STUICHIIHKONSA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB M IMPAKTHYECKOE
HCI0JIb30BaHNE MHOTOATOMHBIX clIUPTOB. KauecTBeHHas peakuus.

O®enoin. [lonyuenue, pusnueckre u xuMudeckue cBoiicTBa (eHona. Peaknuu ¢ ygacTueM T'MJIPOKCHIBHOM Ipynmbl U OEH30JbHOTO KOJbIIA,
KadecTBEHHas peakius Ha GeHos. Ero mpombinuieHHOE Hcnoib3oBanue. JleiicTBrue ¢eHona Ha KuBble opraHu3Mbl. OXpaHa OKpYXKarollel cpeibl OT
MIPOMBIIIJICHHBIX OTXOA0B, COJEPKAIHNX (HEHOIL.

Anpaeruapl. CocTas, o0rmmiasi opMyiia, HOMCHKJIATYpa U H30MEPHS MPEACTBHBIX aIbJICTHI0B. DJIEKTPOHHOE CTPOCHHE KapOOHHMIILHOM TPYIIIIHI,
O0COOCHHOCTH JBOMHOW cCBsizu. DHU3MYECKHMEe W XHUMHUYECKHME CBOWCTBAa (Ha NpHUMEpPE YKCYCHOIO WJIM MYpPAaBbUHOTO albJeruia): peakiuu
MPUCOCTUHEHNUS, OKUCIICHUS, ToJIMMepH3ani. KauecTBeHHbIE peakiui Ha albJeTu/bl. ALETambAeTHa U (HOpMaIbICTUA: TTOTyYCHUE U TIPUMEHEHHE.
JleiicTBHE aibAETHAOB HA )KUBBIE OPTAHU3MBI.

Kapbonoseie kucnotel. Knaccudukanns kapOOHOBBIX KHUCIOT: HpeAeTIbHBIC, HEMPEAebHBIC; HU3IINE M BBICIINE KHUCIOTHL. [ OMOIOrnyecKuii
psiA TpelenbHBIX OJHOOCHOBHBIX KHCIOT. HoMeHknaTypa, M3oMmepus, CTpoeHHEe KapOOKCHIIbHOHM rpymmbl. OU3NYECKue U XUMHUYECKHE CBOMCTBa:
B3aMMOJICHCTBHE C METAJUIAMH, OCHOBAaHHMSIMH, OCHOBHBIMHA M aM()OTEPHBIMH OKCHJIAMH, COJISIMH, CIIUPTAMU; PEAKIIMU C YYACTHEM YTJIEBOJIOPOTHOTO
paaukana.

Oco0eHHOCTH CTPOEHUS U CBOMCTB MypaBbUHOM KUCIIOTHL. [loayueHune u npuMeHeHne KapOOHOBBIX KUCIIOT.

CpaBHeHUE CBOWCTB HEOPTraHUUECKUX U OPraHUYECKUX KHUCIIOT.

Crnosxnble 3¢gupbl kapOoHOBbIX KucIOT. CoctaB, HOMeHKIaTypa. Peakius stepuduxanuu. I'naponns cinoxsbx 3¢upos. [IpumMepsl ClI0XKHBIX
3pUpoB, UX (pru3nUYecKHe CBOMCTBA, pacpoCTpaHEeHUE B IPUPOJIE U IPUMEHEHUE.

Kupsi. CoctaB u crpoenue. XKupsl B mpupojie, uX cBoiicTsa. [ Maponu3 u rufipupoBaHue KUPOB B MPOMbIIITIeHHOCTH. [IpeBpalenust ;xupoB B
opranusme. [InieBas IEHHOCTD )KUPOB U MPOYKTOB HA UX OCHOBE.

Mpbuta — comnu BbICHIMX KapOOHOBBIX KHCIOT. CocTaB, moJIydeHHe U CBoMcTBa Mblia. CuHTeTHUeckue Motomue cpeacrtsa (CMC), ocoGeHHOCTH
UX CBOWCTB. 3amuTa npupoas! ot 3arpasHenus CMC.

[TonudyHKIMOHATBHBIE COETMHEHUS

VYrneBoasl. I'moko3a. CtpoeHne Monekysbl (anbaeruanas gopma). Ousnyeckue ¥ XUMHUYECKHE CBOMCTBA IIIIOKO3bI. Peakiuu ¢ yyacthem
aJIBJICTUAHON U THAPOKCHIIBHBIX Tpymil, Opoxenue. [IpupoaHble HCTOYHUKH U CIIOCOOBI MOTYYEHUs TIII0KO3bl. bronornyeckas poib U NpUMEHEHHE.
OpyKTo3a Kak nu3oMep rioko3bl. CoctaB, CTpOCHHE, HAX0XK/IEHUE B PUPOJIE, OMOI0oTnYecKas polib.

Caxapo3za. Cocras, (pu3ndecKkre CBOWCTBA M HAXOXIECHUE B MPUpPoIe. XMMHUYECKHE CBOICTBA, MOJTyUYeHNE U PUMEHEHUE caxapo3bl. buonornueckoe
3HAYEHUE.

Kpaxman — npupoausiit monumep. Cocta, pU3NUEeCKUe CBOMCTBA M HAXOXKJICHHE B MPHUPOJIe. XUMHUYECKUE CBOWCTBA, MOJyYeHUE U TIPUMEHEHHUE.
[IpeBpareHus NUIEBOro KpaxMaia B OpraHu3Me. [ JTMKOreH, poib B OpraHu3Me 4eoBeKa U )KUBOTHBIX.



Llemtrono3a — npupoaHblil mosmMep. CTpoeHUe W CBOKCTBA IEIITION03bI B CPABHEHHUH C KpaxMayioM. HaxoxaeHue B mpupoje, Ornojoruueckas
pOJIb, MOTYYEHUE U TPUMEHEHUE 1IEJLTIONIO3bI.
Hemoncmpavyuu

PacTBOpHMOCTH CLIMPTOB B BOJIE.

XUMHUYECKUE CBOICTBA CIIMPTOB: FOPEHUE, B3aUMO/IECHCTBUE C HATPUEM U TUXPOMATOM HAaTpHsl B KUCIOTHOMU cpee.
PactBopuMocCTh (heHONa B BOjIe TIPU OOBIYHOM TeMIepaType U MPU HarpeBaHUH.

BeitecHenue ¢eHona u3 peHonssTa HaTpUs YroJIbHOM KMCIOTOM.

KavecTBeHHast peakiust Ha EHOIL.

CBoiicTBa MeTHUIaMUHA: TOPEHHE, B3aUMOJICHCTBHE C BOJIOM U KUCIOTaMHU.

Mogenu MoKy METaHaJsl U dTaHaIS.

B3aumoneiictBue popmasibJieruaa ¢ aMMUaYHbIM PACTBOPOM OKCHJIa cepelpa (peakLus «cepeOpsHOro 3epKaiay).
Tabmuua «["oMOIOrHYecKui psiji IpeaeTbHBIX OTHOOCHOBHBIX KAPOOHOBBIX KHCIOTY.

0. O6pa3ibl pa3IUYHBIX KAPOOHOBBIX KHCIIOT.

1. OtHomeHne KapOOHOBBIX KHCIIOT K BOJIE.

12. KayecTBeHHas peakuys Ha MypaBbUHYIO KUCIIOTY.

13. Peakmus «cepeOpsiHOTO 3epKajiay Ha MPUMEPE TIIFOKO3HI.

14. BzaumoneiicTBue 1at0ko3bl ¢ ruapokcuioM Mean(Il) mpu oObIYHBIX YCIOBHSX M IPH HATPEBaHUU.

15. OtHomenue caxapo3ssl k rupokcuny meau(Il) u npu HarpeBanuu.

16. I'maponu3s caxapo3sbl.

17. T'upponus 1emoa03sl U Kpaxmadia.

18. BzaumosieiicTBre KpaxmMaia ¢ HOJIOM.

RBPBOoo~NO AW E

ﬂa6opamoprle u npakmudeckue pa60mb1
JlabopaTtopHast pabora. CBOICTBa CIUPTOB
JlaboparopHas paboTa. «CBOICTBa ambAETUIOBY
[Ipaktuueckas padota. [lomyueHnue u cBoiicTBa KapOOHOBBIX KHCIIOT
[IpakTuueckas pabora. Pemenue skcriepuMeHTaNIbHBIX 3a/1a4 Ha PacliO3HABAHUE OPTaHMYECKHUX BEIIECTB
JlaGopaTtopHas pabota «CBOMCTBA JKUPOBY»
JlaboparopHas pabota. CpaBHEHHE CBOMCTB MbLIIa U CHHTETUYECKUX MOIOIIHX CPEJCTB
JlaGopaTtopHnast pabota «CBOMCTBA TIFOKO3bI»
JlaboparopHas pabota «CBOHCTBaA KpaxMaiar
HpaKTI/I‘—IeCKaﬂ pa60Ta. Penrenue OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha ITOJTYUYCHUC U PACIIO3HABAHUEC OPTaHNYCCKUX BEIICCTB.




KouTponbHas padora o remam: «CriupThl ¥ (GEHOIBI. ATIbICTHIIBI B KETOHBL. KapOOHOBBIE KUCIOTHI.
KonTtponsHas padora

Tema 4: AzoTrcoaep:xamme coefuHeHUus (6 4acoB)
[lepBuunble amuHbl npeaenbHoro psaga. Cocras, HoMeHkIaTypa. CtpoeHue aMmuHorpymmsl. dusndeckre 1 XMMUUYECKHUE CBOMCTBA. AMUHBI Kak

OpraHMYeCcKHe OCHOBAHUS: B3aUMOJEHCTBHE ¢ BOJIOM U kucioTamu. ['openne amuHoB. [lonydyeHue u npuMeHeHue.
AmMuHOKHCTOTE. HOMeHKIaTypa, n3oMepus, MoydeHne U GU3NYECKUe CBOMCTBA. AMHUHOKHUCIIOTHI KaK aM(OTEpHBIE OPTaHUYECKHE COCAMHCHHUS.
[lenTuanas cBs3b. buonornyeckoe 3HaYeHNE AMUHOKHUCIIOT (3aMEHUMbIE M HE3aMEHUMbIE KUCIOThI). O0IacTu MpUMEHEHHs] aMUHOKHUCIIOT.
Benku kak mpupomnbie moaumepbl. CoctaB U cTpoeHue OenkoB. DU3NYECKUE M XMMHUYECKHE CBOWCTBA OCIIKOB, KaueCTBEHHBIC (I[BETHBIC)
peakuuu Ha Oenku. [IpeBpaiienue 6eIK0B MUK B opranu3Me. buonorndeckue QyHKIUU OEIKOB.
Lemoncmpayuu
1. OOpa3iupl aMUHOKHCIIOT.
2.Jloka3aTenbcTBO HAIMYUS (YHKITMOHATIBHBIX TPYII B MOJICKYJIaX AMHHOKHCIIOT.
3. PacTBopenue 6e1KoB B BoJE.
4. Jlenarypanusi O€JIKOB MPU HarpeBaHUU U MO IEHCTBUEM KHUCIIOT.
5. OOHapy>xeHue Oesika B MOJIOKE.
Jlabopamopuvie u npakmuyeckue pabomaol
JlaboparopHas paboTa «CBoiicTBa OETKOBY.
Cemunap:
®uU3HOIOrnYecKoe AECTBUE CIMPTOB HAa OPTaHU3M YeJIOBEKa
KonTposbHas pabora o teme « AMUHBI, aMUHOKHUCIIOTHI M O€IKU.
Tema 5: Buosiorn4ecku aKkTUBHbIE OPraHMYeCKHe coelnHeHus (2 yaca)
®epmentsl. Crienuduueckue cpoiictBa (hepMeHTOB. Mcrnonb3oBanue (PepMEHTOB B MPOMBIINUICHHOCTU. [loHSATHE O BHUTaMHHAaX, aBUTAMUHO3E,
TUIO- ¥ TUTep- aBuTamuHo3ax. OyHkiuu ButamMmuHoB. [loHsTHE 0 ropMoHax. CBoiicTBa ropMoHOB. JlekapcTBa. Xumuorepanus u (papMaKoIOTHs.

Tema 6: BoicokoMouiekyJIsIpHbIe coelnHeHus (4 yaca)
Bonokna. [Tpuponnsie (HaTypanibHbIe) BONOKHA. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM M BUCKO3HOM. CHHTETHYECKHE BOJIOKHA.

[TonunamuaHoe (KanpoH) U nouu3upHoE (JJaBCcaH) BOJIOKHA, UX CTPOCHUE, CBOWCTBA, MPAKTUYECKOE HCIIOIb30BaHHE.
Lemoncmpayuu

1. O6pa3111,1 HaTypaJlbHBIX, HCKYCCTBECHHBIX, CHHTCTUYCCKUX BOJIOKOH U U3ACIIUA U3 HUX

Ipaxmuueckas pa60ma
3HAKOMCTBO C 06pa3uaMH IjracTMaccC, BOJIOKOH U Kay4YKOB. Pacno3HaBaHue BOJIOKOH M IIJIaCTMAaccC.

Hrorosoe 00001ieHue U MOBTOPeHUE Kypca (5 4acoB)




OCOOEHHOCTH CTPOEHMsI OpPraHUYECKUX BEIIEeCTB, BUAbI UX u3oMmepuu. Crnenuuduka XUMHUECKUX CBOWCTB U HX 3aBUCUMOCTh OT
BHYTPUMOJIEKYJISIPHBIX B3aMOJCHCTBUN. ['eHeTnyecKas CBA3b MEXAy KJIACCAMM OPraHUYECKUX COCAMHEHUH. I'eHeThueckas CBA3b MEXKIy KiaccaMu
OpPraHMYECKUX U HEOPraHUYECKUX COCAVMHEHNUN. Jl0Ka3aTenpCTBa €INHCTBA )KUBOW U HE)KUBOU IIPUPOJBL.

HtoroBas koHTpoibHas pabora mo TeMaMm: «Kucinoponcozaepkamue OpraHUYECKUE COEOUHEHUS», «A30TCOAEpXKAIIME OpPraHuYecKue
COCIUHEHUS»

HToroBast KOHTpOJIbHASA paboTa

Pe3epBHOe Bpems — 2 yaca.

11 kaace

Tema 1. Ctpoenue BemecTB (9 u)

OcHosnvie ceedenusi o cmpoenuu amoma. CTpoeHHE aToMa: SIAPO U dIEKTpOHHAst 00oouka. M3oronel. Xumudeckuid sseMeHT. bosbioil anpoHHbIi
KOJUIalJep. Y POBHU CTPOCHHUSI BELLIECTBA.

Ilepuoouueckui 3axon /[. U. Menoeneesa 6 ceeme yuenusi o cmpoenuu amoma. OU3NUECKUN CMBICI MOPSAJKOBOIO HOMEpa 3JEMEHTa, HoMepa
Iepuojia U HoMepa Ipymiibl. BajneHTHble 37€KTpOHBI. DJIEKTPOHHAs KOH(UIypalus aToMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB 3JIEMEHTOB B
nepuojax u rpymmnax. JJIeKTPOHHbIE CEMENCTBA XMMUUECKUX 3JIEMEHTOB.

Qunocoghckue ocnogvl oownocmu Ilepuoouueckoeo 3akona u meopuu xumuieckozo cmpoenus. Ilpeanoceiiku oTkpeitus [lepuoanyeckoro 3akoHa u
TEOPUU XMMHUYECKOTO CTPOCHHUS. POJIb TMUHOCTH B UCTOPUU XUMUU. POJIb MPAaKTUKK B CTAHOBJIEHUU U Pa3BUTHH XMMHUYECKON TEOPHH.

Honnas xumuueckas ceési3vb u UOHHble Kpucmaniudeckue pewemxu. KaTHOHBI Kak IMPOJYKT BOCCTAHOBJIEHHUS aTOMOB METaJLIOB. AHHOHBI Kak
MIPOYKT OKHUCIICHUS aTOMOB HEMETauIoB. MIOHHAs XUMUYECKas CBSI3b U HOHHAs KPUCTAIIIMYECKas peleTKa. FIoOHbI TPOCTHIE U CIIOXKHBIE.

Kosanenmnaa xumuueckas c64a3b. AmomHvle U MONEKYIApHble Kpucmaiiudeckue pewemxu. KoBaneHTHass TONSApHAs W HEMOJSpHas
CBSI3M. DJEKTPOOTpULATENIbHOCTh. KpaTHOCTh KOBajeHTHON CBs3U. OOMEHHBIH M JIOHOPHO-AaKIENTOPHBI MEXaHU3Mbl O0pa30BaHUS KOBAJEHTHBIX
cBsi3el. [TomsspHOCTE CBSA3M U MOJIIPHOCTE MOJIEKYJIBI. MOJIEKYIISIPHBIE U @aTOMHBIE KPUCTAJUIMUECKHUE PELLIETKH.

Memannuueckas xumuyeckas c643b. MeTajuIn4ecKue KpUCTAJUIMYECKUE PEIIETKH. MeTanueckas XMMU4ecKasi CBsI3b: HOH-aTOMBI U 3JIEKTPOHHBIN
ra3. dusnueckue cBOMCTBA METAINIOB M UX IPUMEHEHUE HAa OCHOBE 3TUX CBOMCTB. CIUIaBbl YEPHBIE U IIBETHBIE.

Booopoonas xumuueckasn césasv. BonopoaHas XuMudeckasi CBSI3b: MEKMOJIEKYISIpHAs U BHYTPUMOJIEKYJIsIpHAs. 3HaYECHUE BOJOPOJHOHN CBSI3U B
MIPUPOJIE U )KU3HU YEIIOBEKa.

Ionumepwr. Ilonumepsl, UX MOJTyYEHUE: PEAKLIMY IOJUMEPU3aLUY U NToNUKOHAeH canuu. [1nactmaccel. BonokHa. Heopranuyeckue noammepsl.
Jucnepchnuvle cucmemvl. JlucniepcHblie cucteMsbl: aucnepcHas (asza u aucnepcuoHHas cpefa. Kiaccudukanus TUCHEpCHBIX CUCTEM 10 arperaTHOMY

COCTOSIHUIO M 10 pa3Mepy uyacTull ¢a3el. ['pydonucnepcHble CUCTEMBI: SMYJIbCUH, CYCIIEH3HH, a3p030Jid. TOHKOUCIIEPCHBIE CUCTEMBI: TeId U 30JIH.

CuHepes3uc 1 KoaryJsiusl.

Jemoncrpauuu. Pasnuunbsie ¢opmbl [ICXD JI.M. MenneneeBa. Mojenb KpHCTAIIMUECKOW pemIeTkH Xjopunaa Hatpus. OOpaslbl MHHEpPAIoB ¢

MOHHOM KPHUCTAJUIMYECKOM PEIIeTKON: KalblMTa, raiuTa. MoJenu KpUCTaJUIMUYECKUX PEUIETOK «CyXOoro jpAa» (Wiau Hopa), anMasa, rpadura (Uiau



KBapua). Mogenbs MossspHOro oObema raza. OOpasibpl pa3iMYHBIX JUCHEPCHBIX CHUCTEM: SMYJbCHM, CYCIEH3UH, a’3po30jeil, renei U 307eil.
Koarymsuus. Cunepesuc.

JlabopaTopHble onbITbl. MoeTUPOBaHNE METAJUIMUECKON KpHUcTauinyeckoi pemierku. [lenarypanus Oenka. [lomyuenue sMynbCcuu pacTUTEIILHOTO
Macna. [lomydenue cycreH3uu «u3BeCTKOBOTO MOJIOKa.

Tema 2. Xumunueckue peakuuu (12 u)

Knaccugpurayus xumuueckux peaxyuu. Peakuuu 0e3 M3MEHEHHs] COCTaBa BEUISCTB: AJUIOTPONMH3AIUM M W30Mepu3anud. [IpUYuMHBI aOTPOIHUU.
Krnaccudukanus peakiuii mo 4uciy U COCTaBy peareHToOB U MPOAYKTOB U 110 TeIIoBoMY 3 dekTy. TepMoxuMuueckue ypaBHEHUS PEaKIIHiA.

Cropocms xumuuecxot peakyuu. CKOPOCTh XUMHUYCCKOW peakimuu W (aKTOpbl €€ 3aBHUCHMOCTH: MPHPOJA PEarHpYyIOIIUX BEHIECTB, TUIOMIATL HUX
CONPUKOCHOBEHHUS, TEMIIepaTypa, KOHLIEHTpaIKs U Hannuue katanuzaropa. Karanuz. ®epmentsl. UTHruOUTOPBHLI.

Xumuyeckoe pagnogecue u cnocodwvl eco cmewenus. O0patumple peakuun. O0IIass XapaKTEPUCTHKA PEAKIIMU CUHTE3a aMMHAaKa M YCIIOBUS CMEIICHUS
paBHOBECHSI IPOU3BOJICTBEHHOTO IPOIECCa BIIPABO.

Tuoponus. 'maponu3 HeoOpaTuMbId U oOpatuMeblid. Tpu citydas tuaponusa coiied. Ponb ruaponusza B oOMeHe BemiecTB. Ponb THaponmsa B
HHEPreTHYECKOM OOMEHE.

OxucnumenvHo-eoccmanogumenvhvle peakyuu. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTENb. OKUCIEHUE U BOCCTAHOBJICHUE. DJIEKTPOHHBIN
OasaHc.

Dnexmponu3z pacniasoé u pacmeopos. llpakmuueckoe npumenerue snekmpoausa. I'anpBanoractuka. ['anpBanocrerus. PadpunupoBanue.
JdeMoHcTpanuu. DK30- U 3HAOTEPMHUYECKUE PEAKLIUU. 3aBUCUMOCTh CKOPOCTH pEAaKLMH OT MPUPOJbl BEIIECTB HAa MNPUMEpPE B3aUMOJACHCTBUS
PacTBOPOB Pa3NUYHBIX KUCIOT OJMHAKOBON KOHIICHTPAIIMHM C OJWHAKOBHIMU TPAaHYJIAMH IIMHKA W B3aUMOJCHCTBHUS OJIMHAKOBBIX KYCOUYKOB Pa3HBIX
METaJIJIOB (MarHusi, IIMHKA, jKelle3a) C COJSHOM KHUCIOTOW. B3amMmonelcTBHE pPacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH THOCYIb(ara HaTpHs
Pa3IMYHON KOHIEHTPAIMHU U TeMIepaTrypbl. Moenb Kumsero cios. PaznoxkeHue nepokcuaa BOAOPOIa ¢ MOMOIIBIO0 KaTalnu3aTopa (OKCHIa MapraHiia
(IV)) u karana3ssl celporo Msica u ceiporo kaprogens. [IpocTeiinme okuCIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH: B3aMMOACHCTBHE IIMHKA C COSTHOU
KHCJIOTOH | keme3a ¢ pacTBopoM cynbdata meau (II). Moaens snexkrponuzepa. Moaenb 37eKTpOTHM3HON BaHHBI IS TTOJTYYSHUST ATFOMUHUS.
JlabopaTopHble onbIThI. [[poBeneHre peakuuii, UAyIIKUX 10 KOHLA, 110 mpaBuiy beprose. Paznoxxenue nepokcuaa BOAOPO/Ia C MOMOUIBIO JHOKCHAA
Maprasia. VcnelTaHue WHIMKATOpaMU CpeIbl PAaCTBOPOB COJIEH paszlMyHBIX TUIOB. B3ammoneiictBue pactBopa cyiabdara meau (II) ¢ xenezom u
TUAPOKCHIOM HATpPHS.

IIpakTuyeckasi pabora. Pemenne skciepuMEeHTATBHBIX 33724 110 TeMe «XHUMHUYECKask PEaKiusi».

Tema 3. BenrecrBa u ux coiicra (9 u)

Memanner. O6mue ¢uszndeckue cBoiicTBa MeTaiwioB. Knmaccudukanus MeTauioB B TeXHHKE U XUMUHU. OOIIMEe XUMUYECKHE CBOMCTBA METAJLIOB.
VYcnoBus B3aMMOJICHCTBUS METAJUIOB C PAaCTBOPAMU KUCIIOT U coJield. MeTtaiutoTepMus.

Hememannwi. Brazopoousie 2asvi. Hemeramnpl kak OKuciuTend. HemeTannasl Kak BOCCTAHOBUTENH. Py sieKTpooTpuIaTenbHOCTU. VIHEpTHBIE WU
0JIaropoHBIC Ta3kI.

Kucnomwvr neopeanuueckue u opeanuueckue. Kuciorsl ¢ TOYKM 3pEHUST aTOMHO-MOJIEKYJSAPHOTO Yy4eHHUs. KUCIOTBI ¢ TOYKM 3peHusi TEOpUH
AIEKTPOJIUTUYECKON Aucconuanuu. KuciaoTel ¢ TOuku 3peHus MpOTOHHOM Teopur. OOne XMMUYeCKrne CBOMCTBA KUCIOT. Knaccudukaius KUCIoT.



OcHosanus neopeanuyeckue u opzanudeckue. OCHOBaHUS C TOUKU 3PEHHUS] aTOMHO-MOJIEKYJISIPHOrO ydeHus. OCHOBaHUSI C TOYKHU 3PEHUS TEOPUHU
ANEKTPOIUTHYECKON aucconuanuu. OCHOBaHUS C TOYKU 3pEHUs NMPOTOHHOU Teopumu. OOIIMe XMMHUYECKHE CBOMCTBa ocHoBaHwus. Kiaccupukamms
OCHOBaHMM.

Amepomepnvie coedunenus Heopeamuueckue u opzanuueckue. AMGOTEpHbIE OKCHUIBl U TUApokcunabl. Ilomydenwe wu cBoiicTBa am(OTEpHBIX
HEOPraHUYECKUX COCAMHEHUNH. AMUHOKHUCIOTH — aM(OTepHbIe OpraHu4eckre coeuHenus. [lenTuapl v nenTuaHas CBA3b.

Conu. Knaccugukamus coneil. XXecTkocTs Bojbl  criocoObl €€ ycTpanenus. Ilepexon kapOoHaTta B TupokapOoHaT u oOpaTHo. O0Imue XUMHUYECKHE
CBOMCTBA COJICH.

Hemouncrpamun. Komwteknuss metaiioB. Komneknust HemetawioB. [lomydeHne amMmmaka W HM3ydeHHE ero cBOMCTB. [lomydenue amdorepHOro
TUAPOKCH/IA U U3YUEHHUE ero CBOMCTB. [loryueHue )xecTkoil BO/Ibl U yCTpaHEHHUE €€ KECTKOCTH.

JlabopaTopHble onbIThI. [lonyuyeHrne HepacTBOPUMOIO THAPOKCHUIA M €ro B3aUMOJCHCTBHE C KHCIOTOW. PasznuyHble ciiydanm B3auMOJICHCTBUS
pPacTBOPOB COJIEH AIFOMUHUS CO IIEJIOYbI0. Y CTPAHEHHUE )KECTKOCTH BOJIBI.

IIpakTuyeckasi padora. Pemienne skcriepuMeHTAIBHBIX 3a/1a4 110 TeMe «BeriecTBa u ux CBOMCTBaY.

Tema 4. Xummnsi B coBpeMeHHOM o01ecTBe (4 u)

Xumuueckasn mexnonoeus. Ilpouzeoocmeo ammuaxa u memanona. XUMHUECKas TEXHOIOTUS. XUMHUECKUE MTPOLIECC, JIEXKAILME B OCHOBE MPOU3BOACTBA
aMMHaKa ¥ MeTaHoja. XapaKTepucTuka 3TUX npoieccoB. O0mmue HaydyHble MPUHIUIIBI XUMHUUECKOTO MPOU3BOACTBA. Xumuueckas epamomHocms KaxK
KOMHOHeHm obuweli Kynbmypsl uenosexkda. MapKUpoBKa YIaKOBOYHBIX MaTE€pUaJIOB, 3JEKTPOHUKM WU OBITOBOW TEXHHUKH, SKOJIOIMYHOIO TOBapa,
MIPOJIYKTOB MUTAHUS, STUKETOK 110 YXOAY 3a OHECXKI0M.

JdemoncTpauuu. Mojiens MPOMBINIJICHHON YCTaHOBKHU TOJYYEHHUS CEPHOM KHUCIOTHL. MoOjenb KOJIOHHBI CHHTE3a amMMuaka. BumeodparmeHThl u
CJIAM/IBl O CTETIEHH SKOJIOTMYECKOW YUCTOTHI TOBApA.

JlabopaTopHble onbIThI. 3ydueHre MapKupOBOK pa3IMUHbBIX BUIOB MPOMBIIIJIEHHBIX U MTPOIOBOJILCTBEHHBIX TOBAPOB.



TEMATHYECKOE INTAHUPOBAHHUE

10 kaace
Ne | Tema Kon-Bo
o\ 4acoB
1. | Beenenue . 1
2. | Teopwust cTpoeHHS OPTAaHUYECKUX COCTUHEHHH. 4
3. | YriueBoaopoms. 7
4. | KucnopojcoaepKaiue CoeuHEHNUS. 7
5. | A3oTcoaepxaliie COeJMHEHNUS. 8
6. | Ilomumepsl: muacTMacchl, Kay4yyKH, BOJOKHA. 3
7. | XuMHS ¥ KU3Hb. 4

Hroro: 34




11 kaacce

Nen/m Ha3zBaHnue pazjiesia, TeMbl KommaectBo yacoB
1 Tema 1. Ctpoenue BemecTBa 9
2 Tema 2. XuMHuuecKue peakiuu 12
3 Tema 3. BemectBa 1 ux cBOCTBa 9
4 Tema 4. XuMus B COBpeMEHHOM 00111€CTBE 4
[ToBTOpenue 2
4 Hroro 34







