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IosscHUTEIbHAA 3aAIIMCKA

Hopmarusnas 0a3a:

o  depepanpHbiil 3aK0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eneparimy;

e [Ipukaz MunucrepcTBa obpazoBanust u Hayku Poccuiickoit denepanuu ot 17.05.2012 Ne413 «O6
YTBEpPXKIEHUH (pesiepalbHOro rocy1apCTBEHHOIO CTaHJapTa CpeiHero ooero oopa3oBanus» (B pel.
[Tpuka3oB MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepannu ot 29.12.2014 N 1645, ot
31.12.2015 N 1578, o1 29.06.2017 N 613);

o «lIpumepHas ocHOBHasi oOpa3oBaTesbHAsl POrpaMMa cpegHero obmero odpasoBaHus» (ogo0peHa
pemieHreM (enepasbHOTO  y4eOHO-METOAMYECKOrO0 OOBeAMHEHUs 1O oO0IeMy o0pa3oBaHMIO,
npotokoi ot 28.06.2016 N 2/16-3)

e OcHoBHas oOpa3oBaTeNbHas porpamMma cpeaHero oomero oopazoBanus MBOY «'umuazust Ne39»
ot 31.08.2020r. Ne286;

e «llomoxenue 0  paboueii porpamme YUUTENSA MyHununagbsHOro O0JKETHOTO
obmeoOpazoBatenbHoro  yupexxkaenus «lumuazus  Ne39» ropouckoro okpyra rtopoa  Yda
Pecny6nuku bamkoproctan» ot 11.05.2016r. Ne336;

e  VuebOusiii mian MBOY «'umnazust Ne39».

PaGouas mporpamma cocrtaBiiena Ha ocHOBe «Xumus. 10-11 kimaccel. [Ipumepnbie paboume
nporpamMmebl. Ilpenmernas nunust yuebnukoB O.C. T'abpuensna, W.I'. Octpoymona, C.A. Ciagkosa.
bazosblit yposenb». M.: [Ipocsemenue, 2019.

Cpok peaau3anum nNporpamMmsl: 2 roja
MecTo npenqMera B y4eOHOM IIaHe:

10 kaacc - B rox 35 4acos, B Hememo 1 gac
11 kamacc - B roa 34 gaca, B Hezemro 1 yac
Hroro: 69 yacos 3a 2 roja o0yueHus

OcHoBHOl (opmoii opraHuzanuu y4eOHOro mpouecca sBJISETCS KJIACCHO-ypodHas cucrema. B
Ka4yecTBE JIOMOJIHUTENBHBIX ()OpM OpraHu3aluu o0pa30BaTENLHOTO Ipolecca HCIONIb3YyeTcs CcHcTeMa
KOHCYJIbTAIlMOHHON MOJNJEPKKHU, WHIMBHUIYaJbHBIX 3aHATHM, caMocTosTenbHas paboTa ydalmxcs C
UCIOJIb30BAHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOJIOTHH.

IIpeobnanawieii ¢dopmoii KOHTPOJIS1 BBICTYNAIOT MNUCHMEHHBIN (camocTOsITENTEHBIE |
KOHTPOJIbHBIE pab0ThI) U YCTHBIH omnpoc (cobeceqoBaHue).

[Inanupyemble pe3yjbTaThl 0CBOCHHS Y4e0OHOr0 Kypca:

BbinyckHuKk Ha 0230BOM yPOBHE HAYUMTCSH:

- packpbIBaTh Ha MpUMepax pojb XUMHUHU B (HOPMUPOBAHUM COBPEMEHHON Hay4YHOIH KapTUHBI MHUpa U B
MPaKTUYECKON AESITETbHOCTH YEJIOBEKa;

- IEMOHCTPHUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXY XUMUEH U IPYTMMH €CTECTBEHHBIMH HayKaMu;

- pacKpbIBaTh Ha IIpUMEpPax MOJOKEHU TEOPUH XUMHUUYECKOoro crpoeHust A.M. bytiieposa;

- moHuMarth ¢usndyeckuir cmbicn Ilepuoanueckoro 3axkona /.M. MeHneneeBa U Ha €ro OCHOBE
OOBSACHATH 3aBUCUMOCThH CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB OT JIEKTPOHHOTO
CTPOEHMSI AaTOMOB;

- OOBSACHITH MPUYUHBI MHOTOOOpA3Hs BEIIECTB Ha OCHOBE OOIIUX MPEACTABICHUN 00 WX COCTaBe M
CTPOCHUH;

- IPUMEHSTH MPaBUjIa CUCTEMAaTHUYECKON MEXTyHApOJIHONH HOMEHKJIATyphl KaK CPeCTBa pa3IMueHUs U
UACHTU(UKAIIMY BEIIECTB 110 UX COCTaBY M CTPOCHHMIO;

- COCTaBJISTh MOJIEKYJSIDHBIE U CTPYKTYypHbIE (OpPMYJIbI OpraHMYECKHX BEIIECTB KaK HOCUTENen

2



nHbOpMAIIMM O CTPOSHHH BEUIECTBA, €r0 CBOWCTBAX W NPUHAIJICKHOCTH K OIPENEICHHOMY KIaccy
COCIMHECHU;

- XapaKTepH30BaTh OPTaHWYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHIO M CBOICTBaM, yCTaHABIIMBATh
MIPUYUHHO-CIICICTBEHHBIC CBSI3U MEXy TAaHHBIMU XapaKTEPUCTHKAMU BEIIECTBA;

- TPUBOJUTH MPHUMEPHl XMMHUYECKHX PEAKIMiA, PACKPBIBAOIINX XapaKTEPHbIE CBOWCTBA THUITUYHBIX
MPEJICTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB C IIENBI0 WX HUIACHTH(PHUKAIUU U OOBSCHEHUS O0JIaCTH
PUMCHECHHSI,

- MPOTHO3UPOBATH BO3MOXHOCTh IMPOTEKAHHUS XUMHUYECKHX PEaKIMi HAa OCHOBE 3HAHWWA O THUMAX
XMUMHAYECKOH CBSI3U B MOJICKYJIaX PEareHTOB M UX PEAKIIMOHHOHN CIIOCOOHOCTH;

- UCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUU M XMMHUYECKUX CBOMCTBAX BEHICCTB I 0€30MacHOTrO
MPUMEHEHHS B TIPAKTUYECKOH ESATETLHOCTH,

- IPUBOJIUTH IPUMEPHI MTPAKTUIECKOTO UCTIOIB30BaHUS IPOAYKTOB NIepepaboTKu HE()TH U PUPOIHOTO
rasa, BBICOKOMOJICKYJISIPHBIX COCTUHCHUH (ITOJMATUIICHA, CHHTETHYECKOTO Kay4dyKa, alleTaTHOTO BOJIOKHA);

- MPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPTAaHUYECKUX BEIICCTB: TIIMIICPUHA, YKCYCHOM KHUCIIOTBI,
HETpeICTbHBIX JKUPOB, TIIOKO3bI, KpaxMaya, OCJIKOB - B COCTAaBE IMHUIICBBIX MPOIYKTOB U KOCMETHYECKHX
CpPEACTB;

- BIAJCTh TpaBWIAMH M TNpPUEMaMU O€30MacHOW paboThl C XWMHYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

- YCTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEaKIUH U CMEIICHUS XHMHUYECKOTO
paBHOBECHsI OT PA3UYHBIX (AKTOPOB C MEJIbIO ONPEICICHUS ONTUMAIBHBIX YCIOBUW IMPOTCKAHHS
XUMHUYECKHX TPOIIECCOB;

- IPUBOJIUTH TIPUMEPHI THIIPOJIN3a COJICH B MIOBCEIHEBHOW KU3HU YEIIOBCKA,;

- MPUBOJMTH MPUMEPBI OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN B MPUPOJIE, TIPOU3BOJCTBEHHBIX
MpoIeccax U KU3HEACITSIFHOCTH OPTaHU3MOB;

- TNPUBOJUTH MPHUMEPbl XUMHUYECKUX PEaKIMid, PACKPBIBAIONIMX OOIIME XHMHUYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB - METAJUIOB U HEMETAIJIOB;

- MPOBOJUTH pacueThl HA HAXOXKICHHE MOJICKYJISPHOH (OpMyIbl yrieBoAOpoAa MO MPOAYKTaM
CTOpaHHUS U TIO €r0 OTHOCUTEIILHOU IIOTHOCTH U MAaCCOBBIM JIOJISIM JICMEHTOB, BXOJISIIIIUX B €70 COCTAB;

- BJIAZICTh MpaBHJIAMH 0€30MacCHOTO OOpALICHUS C €KUMH, TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMHM;

- OCYIIECTBIISITh MMOMCK XUMHUYECKOW WH(POPMAIIMU 10 HA3BaHUSM, HICHTU(DUKATOPAM, CTPYKTYPHBIM
(dhopmynaM BEIECTB;

- KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH XHWMHUYECKYIO HH(OPMAIINIO, COMAEpKaIIylocs B
COOOIIEHUAX CPEACTB MacCOBOM HH(OpMaIH, pecypcax HTepHETa, HAyIHO-TTOMYJISIPHBIX CTAaThsIX C TOUKH
3peHUsl €CTeCTBEHHOHAYYHON KOPPEKTHOCTH B IIENIAX BBISIBICHUS OMIMOOYHBIX CYXJIEHUH U (OPMUPOBAHUS
COOCTBEHHOM ITO3HUIINY;

- TPEACTaBIATH YT pPEIICHUA TJI00ANbHBIX MPOOJEM, CTOAIUX Tepe]] YelOBEYECTBOM:
IKOJIOTHYECKUX, SHEPTETUICCKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH ITUX MPOOIIEM.

BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTD HAYUHUThCH:

- WUIIOCTPUPOBAaTh Ha IPUMEpax CTAHOBJICHHME M 3BOJIOLUI0 OPraHUYECKOW XMMHHM KaK HayKu Ha
Pa3IMYHbBIX UCTOPUUECKUX FTalax €€ pa3BUTHUS;

- HUCHOJb30BaTh METO/Abl HAyyHOrO TIO3HAHUSA TPU  BBIIOJHEHMHM TIPOEKTOB M  y4eOHO-
UCCIIEIOBATENbCKUX 3a/1a4 110 U3YYEHHIO CBOWCTB, CIIOCOOOB IOJIyY€HHs] M PAacIO3HABaHUSI OPraHUYECKUX
BELIECTB;

- OOBACHATH MHPHUPOAY U CMOCOOBI OOpa3oBaHHs XHUMHUYECKON CBS3U: KOBAJEHTHOM (IOJIAPHOM,
HENOJIIPHON ), MOHHOM, METaJNINYECKOW, BOJAOPOJHON - C LENbI0 ONPEACICHUS XMMHUYECKON aKTUBHOCTH
BEIIIECTB;

- yCTaHaBJIMBaTh N€HETUYECKYIO CBSI3b MEXAY KJIACCAMU OPTaHUYECKUX BEIIECTB JJIsi 0OOCHOBAaHUS
MPUHIMITHATEHOW BO3MOKHOCTH MOJTYYEHHSI OPraHUYECKUX COeTMHEHUH 3a/IaHHOT0 COCTaBa U CTPOCHMUS;

- yCTaHaBIMBAaTh B3aMMOCBS3U MeXay (hakTaMu U Teopuel, MPUUMHON W CIEACTBUEM IIPHU aHaIU3e
NpOOJIEMHBIX CUTyalluid 1 0O0CHOBAaHMH TPUHUMAEMBbIX PELICHUH Ha OCHOBE XMMHUYECKHX 3HAHHM.



YueoHo-TremaTuueckui miaan. 10 Kiace

Ne HaszBanmue pa3nesna / Tembl KoauuecTBo 4acoB
n/n Bcezo ‘ Teopuu ‘ IIpakmuxu
Opranuyeckasi xumust 294
1 Bsenenue 1 1
2 | Tema 1. Teopus cTpoeHus 2 2
OpPraHUYECKUX COCIIMHCHUN
3 Tewma 2. YTII€BOIOPOIBI U UX 8 7 1
MIPUPOJIHBIE HCTOYHUKH
4 Tewma 3. Kucnopoacoaepkarue 10 6 4

Opra’Hn4€CKrUC COCAMHCHUA 1 UX
IpUPOAHBIC HCTOYHHUKHA

5 | Tema 4. AzoTcoaeprKaIiye CoeTUHCHUS 6 3 3
Y MX HAaXOKJCHHE B )KUBOU IPUPOJIE
6 | Tema 6. MHckyccTBeHHBIE U 2 2

CUHTCTUYCCKUC MTOJIHMMCEPEI

XuUMHuA " KH3Hb 5S4

7 Tema 5. XuMus U KU3Hb 5 5
Peseps 1 1
HUroro: 35 27 8

Coneprkanue nporpamMmmbl
OPTAHUYECKASA XUMHUA (29 u.)
Beenenue (14)
IlosiBneHne U pa3BUTHE OPraHUYECKOM XUMHUM Kak Hayku. [Ipeamer oprannueckoi xumuu. Mecto u
3HAYECHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HaYK.

Tema Nel Teopusi cTpoeHHsI OPraHHYECKUX COeMHEeHMiT (24)

XHMHYECKOE CTPOCHHE KaK MOPSAIOK COETMHEHHUS aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHHUSI TEOPUM XUMHUYECKOTO CTPOEHHMS OpraHudeckux coeauHeHnii A.M. bytieposa.
VYriepoaHblii CKEJIET OpraHUYecKON MOJeKysbl. KpaTHOCTh XMMHUUYECKOW CBSI3H. 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT XUMUYECKOTO CTpOEHHsI MoJieKyl. M3omepus u uzomepsl. [lonsatue o GpyHKIIMOHAIBHON TpyIIIE.
[lpyuHuunel  kiaccupuKalMd — OpPraHMYecKUX  coeluHeHud.  CucreMaTudeckas — MeXIyHapoaHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMs Ha3BaHUN OPraHMYECKUX COEIMHEHUH.

Knaccudukanus 1 HOMEHKJIATypa OpPraHUYECKUX COCAMHEHUNH. XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB OPraHMYECKUX COCTMHEHUM.

Tema Ne 2 YriieBonopoabl U MX NPHPOJHBbIE HCTOYHUKH (84)

yFHGBO}IOpO)]BIZ AJIKaHbI, AJIKCHBI U JUCHBI, AJIKUHBI, apCHBI. HpI/IpO}IHBIe HCTOYHHUKHU YTIIEBOAOPOOAOB:
He(Th U MPUPOTHBIN Ta3.

Ankansl. CTpoeHHE MOJEKYNIbl MeTaHa. [ 'omomorndeckuit psn ankaHoB. ['omonoru. Homenkiarypa.
N3omepust yraepogHoro ckejera. 3aKOHOMEPHOCTH HW3MEHEHHS (PU3UYECKHX CBOWCTB. XUMHUYECKHE
CBOICTBA (Ha MpUMeEpe MeTaHa U 1TaHa): peaklMy 3aMelleHus (TaJoreHUPOBAHUE), NCTHAPUPOBAHUS KaK
CIIOCOOBI IOJIYUCHUA Ba)KHEHIITNX CO@)II/IHGHI/Iﬁ B OPraHM4Y€CKOM CHHTE3C. FopeHHe ME€TaHa KakK OJUH U3
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OCHOBHBIX MCTOYHHKOB TE€IJa B MPOMBINUIEHHOCTH M ObITy. HaxoxneHue B mpupoie U NpUMEHEHUE
asnikaHoB. [ToHsTHE O LMKIIOAIKaHAX.

Aunkenbl. CTpoeHHE MOJIEKYJbI ATUJIEHA. ['oMonorndeckuil psaa ankeHoB. Homenknatypa. M3omepus
YIJIEPOAHOIO CKEJNeTa M IOJIOKEHHsI KpaTHOW CBSI3M B MOJEKyJe. XHMMHUYECKHE CBONCTBA (Ha MpUMEpe
ATHUJICHA): peakuuun MIPUCOETUHEHMS (ranoreHupoBaHue, TUAPUPOBAHUE, rUapaTanus,
THJIPOTAJIOTCHUPOBAHUE) KaK CIoco0 TOdMydeHUs (PYHKIHMOHAIBHBIX MPOU3BOAHBIX YIJIEBOJAOPOIOB,
ropenus. [lonumepusanus 3TuUeHAa KaK OCHOBHOE HAIlpaBJIEHUE €ro HCNoiab30BaHMs. [lommaTunen kak
KPYNHOTOHHAXHBIA IPOAYKT XMMUYECKOI0 IPOU3BOACTBA. [IpumMeHenne sTuieHa.

Anxanuensl U kayuykd. [lonsitue o0 ankaaueHax Kak yrJIeBOAOPOJAX C JABYMS JBOMHBIMHU CBSA3SIMHU.
[Monmumepuszamuss guBuHWIA (Oyraguena-1,3) Kak Crmoco0 TIONy4YeHHUsT CHHTETHYECKOTO KaydyKa.
HarypanbHblii U CUHTETHYECKMI Kaydyku. Bynkanuzanus kaydyka. Pesuna. I[lpuMmeHeHue kaydyka u
PE3UHBI.

Ankusbl. CTpoeHME MOJEKYJIbl alneTuwieHa. ['oMonornueckuid psia ankuHoB. Homenknatypa.
N3oMepust yriepogHOro ckejieTa M MOJIOXKEHUS KpaTHOM CBSA3M B MOJEKyJe. XMMHYECKHE CBOMCTBa (Ha
npuMepe aleTHICeHa): peakuud MPUCOSAUHEHUsA (TaJIoOTeHHpPOBaHME, THAPUPOBAaHUE, THpaTalus,
THJIPOTAJIOTC€HUPOBAaHUE) KaK CHOCO0 MOSyYeHHs TMOJIMMEPOB U JPYTUX MOJE3HBIX MPOIYKTOB. ['openue
aueTUIeHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU JUIsl CBApKU M PE3KU MeTaJioB. [Ipumenenue
aleTUIIeHa.

Apenbl. beH30:1 Kak MpencTaBUTEeNb apOMAaTUYECKUX YTiIeBOA0poa0B. CTpoeHHe MOJEKYyIbl OeH307a.
XUMHUYECKHE CBOMCTBA: peaklUMM 3aMelleHus (TajJoreHHUpOBAaHUE) KaK CHOCO0 MOIY4YEHHsS] XUMHUYECKUX
CPEICTB 3alllUThl PACTEHUU, NPUCOEAMHEHHUs (TUIPUPOBAHHE) KaK JOKa3aTelIbCTBO HEMPEIeIbHOTO
xapakrtepa OeHzona. Peakuus ropenus. [Ipumenenue 6enszoua.

JlaGopaTopHble ONbITHI

3HaKOMCTBO ¢ 00pasliaMy MPUPOAHBIX YIIIEBOAOPOJIOB W IMPOAYKTaMH HX ImepepadoTku (paborta c
KOJUICKLIUSIMH).

N3rotoBnenune mozeneit MOJIEKyJl OPraHMUECKUX COSIUHEHHM

OOHapykeHue HeTpeAeIbHBIX COSTUHEHUH B )KUIKUX HE(PTEIPOIyKTaX U paCTUTESIILHOM Maclie.
JdeMoHcTpamun

[Ipumepsl yrieBOJOPOAOB B pa3HBIX arperatHbIX COCTOSHUAX (MpomaH- OyTaHOBasi CMECh B
3aKHTajgke, OeH3MH, apaduH, achaibT).

[Tonyyenue 3THIICHA U alleTUJICHA.

KauecTBeHHbIE peaklii Ha KpaTHbIE CBSI3U.

Tema Ne 3 Kucsiopoaocoaep:kamme opraHudeckue coeITMHEHUs1 M UX NpUpoaHbIe UCTOYHUKH (104)

Kucnoponcoaepxkaiue coelWHEHUs: OIHO- W MHOTOATOMHBIE CHOUPTHI, (DEHOIN, abAETHbI,
OJIHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CIIOKHBIC A(DUPHI, )KUPBI, YTIAECBOJIBI.

Crouptel. Knaccuduxarusi, HOMEHKIATypa, H30MepUs CHOUPTOB. MeTaHON ¢ 3TaHON Kak
MPEACTABUTENH TPEIACIbHBIX OJTHOATOMHBIX CIHPTOB. XUMHUYECKHE CBOMCTBA (Ha MpUMEpPE METAaHOJa U
3TaHOJa): B3aMMOJEHCTBHE C HATPUEM KaK CIOcOo0 YCTAaHOBJICHUS HAIWYHUS TUAPOKCOTPYIIIBLI, PEAKIHUs C
raJIOTEHOBOJIOPOJIaMH KaK CIOCOO TOJIYYeHHS PACTBOPUTENIEH, AETHUApaTaius KakK CIoco0 MOoIydeHus
sTuieHa. Peakiusi ropeHus: cupThl Kak TOmMBO. [IpuMeHenne mMeranona u staHona. Gusmonorunueckoe
JIEHCTBUE METAHOJIa M ATAaHOJa Ha OPraHU3M YeJIOBEKA. DTWJICHIJIUKOIb U TJIUIEPUH KaK MPEeCTaBUTEIN
MpeAeNbHBIX MHOTOATOMHBIX CcHUpTOB. KauecTBeHHass peakiusi HAa MHOTOATOMHBIE CHOUPTBI M €€
MPUMEHEHUE JUIsi paclo3HaBaHHS TJHUIEPHHA B COCTaBE KOCMETHYECKMX cpenactB. [lpakTtuueckoe
MIPUMEHEHUE STUJICHTIIUKOISA U TIULEpUHA.

®enoin. Ctpoenne MosIeKyibl (perona. B3anMHaoe BiausiHUE aTOMOB B MoJieKyse (peHosa. XuMHUIeCcKre
CBOICTBA: B3aUMO/JICHCTBUE C HATPHEM, THAPOKCUIOM HaTpusi, Opomom. [Ipumenenue genomna.

Anpneruapl. Metananb (hopmanbaerua) U dTaHab (aleTaabAeTu ) Kak MPeACTaBUTEIN MPEaeTbHBIX
anpreruioB. KadecTBeHHBIE peakiuu Ha KapOOHWIBHYIO rpymnmy (peakiusi '"cepeOpsiHoro 3epkana',
B3auMoieiicTBue ¢ Tuapokcuom meau (I1) u ux npumeHeHue a1a 0OHAPYKEHUS MPECTbHBIX aIbJICTHIOB B
MPOMBIIIJICHHBIX ~ CTOYHBIX BOAaX. TOKCHMYHOCTh anpierufoB. llpumeHeHue ¢opmanbpaeruga
aneTanbAerua.

KapOGoHoBbIE KHCIOTBI. YKCyCHas KHCJIOTa KaK TMPEACTaBUTENh MPEACTbHBIX OJIHOOCHOBHBIX
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KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA (Ha NMpPUMEpPE YKCYCHOH KHCIIOTBI): PEAKIMH C METajulaMH,
OCHOBHBIMM OKCHJAMH, OCHOBAaHMSIMH U COJIAIMM KaK IIOATBEP)KICHUE CXOJCTBA C HEOPraHUYECKUMU
KucioTamMu. Peakius stepuukanuy Kak Croco0 MoydeHUs! CIOXKHBIX 3¢upoB. [IpumeHeHue ykcycHoM
KUCHOTHL. [IpencTaBienue o BHICIINX KapOOHOBBIX KHUCIOTAX.

Crnoxnble 3¢upsl 1 xupbl. Ci10xHbIE 3(UPBI KaK IPOAYKTHI B3aUMOAEHCTBHS KapOOHOBBIX KUCIIOT CO
cnuptamu. llpumMeHeHne cIoxHBIX 3(QUPOB B MUIICBOM U MapproMEpHONW MPOMBIILICHHOCTH. JKHUPBI Kak
CJIO’KHBIE 3(PUPBI TIIUIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U )KUBOTHBIE XKHPBI, UX COCTAB.
Pacnio3sHaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHMM MX HEIPEACIBHOrO Xapakrepa. lIpumenenue xKupos.
I'maposn3 win OMBIIEHHE JKUPOB KakK CIOCOO MPOMBILIUIEHHOIO MOJIYYEHHUs! coJiel BBICIIUX KapOOHOBBIX

KHCIOT. MBIUIA KaK COJM BBICLINX KapOOHOBBIX KUCIOT. Moronire CBONCTBA MbLia.

VYrineBoasl. Knaccubukanus yrieBomoB. Haxoknenue yriaeBomoB B mpupone. [noko3a Kak
anprerunocnupt. bpoxkenue rmoko3sl. Caxaposa. ['maponus caxapos3sl. Kpaxman u memironosa Kak
6I/IOJIOI‘I/I‘ICCKI/IG MMOJIMMCEPHI. XUMHYECKHE CBOMCTBa KpaxMajia U LCJIH0JIO3bI (I‘I/II[pOJII/I?:, Ka4yC€CTBCHHaAsA
peakuus ¢ WOJAOM Ha Kpaxmall U ee NMpUMEHEHHE Uil OOHapyKeHHsl Kpaxmaja B MPOJYKTaX MUTaHUs).
[Tpumenenne u OuoNIOTHYECKast POJIb YriieBoAoB. lIoHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha NpPUMEpE
alleTaTHOTO BOJIOKHA.

I/IIIGHTI/I(bI/IKaI_II/ISI OpraHn4YCCKUX COGHHHQHHﬁ. I'eneTnueckas CBS3b MCKAY KiIaCCaMU OPraHUYCCKHX
coequHeHNH. TUITBI XUMUUECKUX PeaKlUii B OpraHMYeCKO XUMUHU.

JlaGopaTopHbie ONBITHI
KaquTBeHHI)IG pCaKHI/II/I Ha aJIbACTHUAbI, MHOI'OATOMHBIC CHI/IpTI)I, KanMaJI .

Tema Ne 4 A3zoTocoaep:xaiye coeJMHEHUsI U MX HAXOXK/AeHUE B )KUBOI mpupoae (64)
A3oTcoepKalme COeTMHEHUS: aMUHbI, aMUHOKHUCIIOTHI, OCTKH.
AMuHOKUCHOTH U Oenku. CocTaB U HOMEHKIATypa. AMUHOKHUCIOTH Kak aM(OTepHbIE OpraHHYECKUe

coequHeHns. IlenTuanas cBsA3b. buonormueckoe 3HaueHue O -aMmHOKMCIOT. OO6IACTH NPHMEHEHHMS
aMUHOKUCIIOT. benku kak mpupoansie Ouonosumepsl. CocTaB U CTpoeHUE OEIKOB. XMMHUUYECKHE CBOMCTBA
OenKoB: THIPOIN3, AeHaTypanus. OOHapyxeHne OeTKOB IMPU MOMOIIM KaueCTBEHHBIX (IIBETHBIX) PEAKIIHIA.
[TpeBpareHus 6eIKoB MUK B opranu3Me. bronorndeckune QyHKIIMN OSITKOB.

JlaGopaTopHbie ONBITHI

KauecTBeHHbIe peakiyu Ha OenKu
IIpakTHYeckune 3aHATUS

Wnentudukarus opraHudecKux COeTMHEHUN
Tema Ne6 UckyccTBeHHbIE U CHHTETHYECKHE MOJUMEPHI (24)

[Tonumepsl: macTMacchl, Kay4yyKd, BOJIOKHA.
JlaGopaTopHble ONBITHI

3HAKOMCTBO C 00pa3IamMu MiacTMacc, BOJIOKOH U KaydyKoB (padoTa ¢ KOJIEKIIUIMH).
IpakTHyeckune 3aHATUS

[IpaBuia 6e30macHOCTH NP paboTe C €AKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMHU.

KadecTBeHHBIN 1 KOJMYECTBEHHBIN aHanu3 BemecTB. OnpeneneHue xapakrepa cpeabl. UHIuKaTopsl.
KauecTBeHHbIE peakliii HAa HEOPTAHUYECKUE BEIIECTBA U MOHBI, KJIACCHI OPTAHMYECKUX COCTUHEHUH.
Pacno3naBaHue miaacTMacc ¥ BOJIOKOH.
XUMUA U KU3HD (5 u.)
Tema 5. BroJjiorMnYecKky aKTUBHbIE OPraHM4YecKre coefuHeHus (54)

Xumus u 310poBbe. JlekapcTBa, pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPaTbHBIE BOJBL. [Ipo0iemsl,
CBSI3aHHBIEC C MPUMEHEHHEM JIEKAPCTBEHHBIX MIPETapaToB.

Xumus u iuma. KagopuitHocTs sKUpOB, OEIKOB U YTIEBOJIOB.

Xumus B MOBCETHEBHOM >kM3HU. Motomue u unctamue cpeactsa. [IpaBmia 6e3omacHoi paboOThI co
cpeacTBaMu OBITOBOM XUMUU. BBITOBas XMMHUUYECKasi TPaMOTHOCTb.

XWMHYECKHE BEIECTBA KaK CTPOUTEIbHBIC M TMOJEIOYHbIE MaTepuaibl. BemecTBa, ucnoibp3yemMbie B
nonurpaduu, KUBOIUCH, CKYJIBITYPE, apXUTEKTYpE.

[TpombInIeHHOE MOTyYeHNEe XUMUYECKUX BEIIECTB Ha MPUMEPE MPOU3BOJICTBA CEPHOM KHUCIIOTHI.

XUMHYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpe/ibl U €ro MOCIEACTBUS.
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JdemoHcTpauuu
OO0pa3s1bl JIeKapCTBEHHBIX MPENapaToB U BUTAMHHOB.
OO6pa3ubl cpeACcTB TUTHEHBI K KOCMETHKHU.
JlaGopaTopHbIe ONBITHI
3HAKOMCTBO C 00pa3liaMH JIEKAPCTBEHHBIX MPENapaToB JOMAaIlIHEed MEAUIIMHCKON alTeuKH.
3HAaKOMCTBO ¢ 00pa3laMy MOIOIIMX M YUCTSIIUX CPEACTB. V3ydeHHe WHCTPYKUMN MO0 MX COCTaBy U
MIPUMEHEHHS.

YueoHo-TemMaTunueckui miaan. 11 kiace

Ne Ha3Banue pa3nena / Tembl KoauuecTBO yacon
n/n
Bcezo ‘ Teopuu Tlpaxmuku
1 | Meroabl MO3HAHUS B XUMUHU 1 1
2 | Teopernueckrue OCHOBBI XUMHUH 19 18 1
3 | Heopranmueckas Xumust 13 11 2
4 | Xumus u )XKU3Hb 1 1
Hroro: 34 31 3

CoaepixaHue nmporpaMmbl

METO/IbI IIO3SHAHUSA B XUMMUMU (1 4.)

Hayunble Meroabl MO3HAaHMS BEIIECTB M XMMUYECKHUX SIBJICHUU. Poib 3KCepuMeHTa u Teopuu B
XHMHH.

MoaenupoBaHre XMMUYECKUX MPOIIECCOB.
TEOPETUYECKHE OCHOBbBI XUMHUHU (19 4.)
Tema Ne 1 Ctpoenue BenecTBa U nepuoandeckuii 3akon .. MenaeneeBa

Crpoenne BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHHS aroMa. DJIEKTPOHHAs KOH(UTYpalusi aToMa.
OcHOBHOE M BO30Y)KICHHBIC COCTOSHHS aToMoB. Kiaccudukanuss XUMHUYECKHX 3JeMeHTOB (s-, p-, d-
anemMeHThl). OCOOEHHOCTH CTPOEHUS SHEPreTHUeCKUX YpoBHEH aTomoB d-snemeHTOB. [lepmommnueckas
cucrema xumuueckux snemeHToB JI.M. MenneneeBa. @usndeckuilt cmbica [lepuonnueckoro 3axona [I.M.
MenpeneeBa. [IpudrHbl 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COECAUHEHHI 1O IEpuoaam
U rpynnaM. DJIEKTpOHHAas NPUpPOJa XUMHYECKOW CBSI3U. DIIEKTPOOTPULIATEIBLHOCTh. BHIBI XMMHUUYECKOU
CBs3U (KOBAJIGHTHAs, WOHHAs, METAJUIMYeCKas, BOJOPOJHAsA) M MeXaHW3Mbl €€ o0pa3oBaHMUS.
Kpucrannuueckre u amopgHbie BellecTBa. THUIBI KPUCTAUIMYECKUX PEUIETOK (aTOMHAs, MOJIEKYJSpHas,
WOHHAs, MeTaJuIMueckKas). 3aBHCHUMOCTh (U3MUECKHMX CBOMCTB BEIIECTBA OT THUMA KPUCTAJUTHYECKOM
pemietku. [IprunHbl MHOTOOOpa3us BEIIECTB.

IIpakTHYecKkue 3aHATHA

[Tonyuenue, cobupanne U pacro3HaBaHUE ra30B
Tema Ne 2 XuMu4yeckue peakuuu

XuMuyeckue peakiuu. ['omoreHHsle U rereporeHHble peakuu. CKOpoCTh peakluu, €€ 3aBUCUMOCTh
OT Ppa3IMuYHBIX (DAaKTOPOB: MPHUPOJBl PEArHPYIOLIMX BELIECTB, KOHLEHTPAILMM pPEarupyrolux BeLEeCTB,
TEMIIEpaTyphl, IUIOMAAN PEAKIUOHHOW IOBEPXHOCTH, HANWYUSA Karaius3atopa. Poyib KaTanu3aTopoB B
OPUPOJIE W TPOMBIIIJIEHHOM MNpOou3BojACTBE. OOpaTUMOCTh peakuuid. XHMHUYECKOe PaBHOBECHE U €ro
CMEIlleHUE MOJ| JEHCTBUEM pazNUYHbIX (DAKTOPOB (KOHIIEHTpAILUsl PEareHTOB WM MPOAYKTOB pEaKlUH,
JaBJICHHWE, TeMIlepaTypa) A CO3/laHus ONTUMAIbHBIX YCIOBHHM IPOTEKAHHUS XMMHYECKUX ITPOLIECCOB.
HucnepcHbie cuctemsl. [loHsTHe 0 Kommougax (3omu, reau). MctuHHble pacTBophl. Peakiuu B pactBopax
aneKTposnToB. pH pacTBopa Kak 1okasarenb KUCIOTHOCTH cpeabl. [ maponns coneil. 3HaueHne ruapoIIn3a B
Ouosnornueckux OOMEHHBIX mponeccax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKIUH B TMPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOLIECCaX U KUZHEACITEIbHOCTH OpPraHu3MOB. OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBA MPOCTHIX BEIIECTB - METAUIOB IVIABHBIX M MOOOYHBIX MOATPYII (MeIb, KeJe30) U HEMETAJUIOB:
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BOJIOPOJ1a, KMCIOPOAA, FalOreHoB, cepsl, a30Ta, ¢pocdopa, yriaepona, kpemMHus. Kopposus MeTanioB: BUbI
KOPPO3HH, CHOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3UHU. DJIEKTPOIM3 PACTBOPOB M paciuiaBoB. [IpumeneHue
JIEKTPOJIN3a B IPOMBIIIJICHHOCTH.

JleMOHCTpanuM opraHudeckux coeauHeHuit. Cpena BOJHBIX pacTBOPOB: KUCIHasA, HEUTpanbHad, IIeI0YHasl.
Bonopoansrii mokazarens (pH) pactBopa.

TennoBoi 3 PeKT XMMUIECKOM peaKIuu.

Mopenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METANIMYECKUX KPUCTAIUTMYECKUX PELIETOK.

Monenu MOeKys H30MEPOB U TOMOJIOTOB.

[Tonydenune annoTponHbx MoauduKanuii cepsl u pocdopa.

PactBopenue okpaiieHHbIX BemiecTB B Boze (cynbdarta meau (II), mepmanranara kanus, XJjopuaa
xeneza (III)).
3aBHCHMOCTH CKOPOCTH PeaKI U OT KOHUEHTPAlUH U TeMIlepaTypbl.

PasnoxxeHue mepokcuaa BoJOpoIa B IPUCYTCTBUM KaTanu3aTopa (okcuna mapranna (IV) u ¢pepmenra
(kaTanassbl).

OO0pa31pl NUIEBBIX, KOCMETUYECKHUX, OMOJIOTMUECKUX U MEJUIIMHCKUX 30JIeH U reliei.

Dddexr Tunnpans.

JlaGopaTopHble ONBITHI

Omnpenenenue xapakrepa cpeibl pacTBOpa ¢ MOMOIIbIO YHUBEPCATLHOTO HHAUKATOPA.

[IpoBenenue peakiuit HOHHOTO OOMEHA ISl XapaKTEPUCTUKH CBOMCTB 3JIEKTPOIUTOB.
HEOPTAHUYECKAS XUMUA (13 4.).

Tema Ne4 BemecTBa u X CBOMCTBA

Knaccudukanus HeopraHM4ecKHX coelWHEHUH. XUMHYEeCKHEe CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAUHEHUH.

MeTaibl. DIEKTPOXUMUYECKHH Psil HANpsKeHU MeTauioB. O01mue croco0bl MOTyYeHHs] METAIIOB.
[TonsaTne o xKoppo3uu MetaisioB. CriocoObl 3alUTH OT KOPPO3UH.

Hemetannpl. OKuCIUTENbHO-BOCCTAHOBUTENbHBIE CBOICTBA TUIMYHBIX HEMETAUIOB (Ha mpumepe
BOJIOPOJIa, KUCIIOPO/a, TaJoreHoB M cepbl). OO0Iasi XxapakTepuCcTUKa TOATPYIIIEI TajoreHoB (oT ¢ropa 110
nona). biaropoausie rasul.

JdeMoHcTpanuu

OO0pa3ibl METaIOB U HEMETAJLIOB.

Bo3sronka nona.

N3roroBieHne HOIHON CIUPTOBON HACTOMKH.

B3aumHoOe BbITECHEHHE TaJIOTEHOB U3 PaCTBOPOB UX COJIEH.

OO0pa31bl METaIOB U UX COSTUHEHUH.

I'openue cepsl, pochopa, xKeneza, MarHus B KUCIOPOJIE.

B3anMozeiicTBre MIEIOYHBIX U HIETIOYHO3EMENBHBIX METANIOB C BOJOM.

B3anmopeiicTBre Meau ¢ KUCIOPOJIOM U CEPOM.

OMBITHI 110 KOPPO3UH METAIJIOB U 3aLIUTE OT HEe.

JlaGopaTopHble ONBITHI

B3anMozeiicTBre IMHKA U JKeJe3a ¢ paCTBOPAMH KUCIIOT U LIEI0YEH.

3HaKOMCTBO € 00pa3laMH METaUIOB U UX pyAaMHu (paboTa ¢ KOJJIEKLIUIMH).

3HAKOMCTBO C 00pa3llaMy HEMETAJIOB M UX MPUPOIHBIMU COSTUHEHUSAME (paboTa ¢ KOJIEKIIUIMH).

PacnioznaBanue XJ0pua0B U CyIb(paToB.

IIpakTHYeckue 3aHATHA

Pemenue skcriepuMeHTaIBHBIX 3aa4 0 TeMe «MeTalibl 1 HEMETaJUIbD».

WNnentudukaius HeOpraHn4ecKux CoOeTMHEHUH.

XUMHUA U KU3Hb

Hayunbie Metosl mo3Hanus B xumuu. Mcrounnku xumudeckoir nHpopmanmu. [louck uHpopmammm
[0 Ha3BaHUSM, UACHTU(DUKATOpaM, CTPYKTYpHbIM (opMmyrnaMm. MoaenupoBaHue XUMHUYECKHX MPOLECCOB U
SIBIICHUH, XUMUYECKUI aHaIN3 U CHHTE3 KaK METObl HAyYHOTO MO3HAHUSI.

Xumus u 370poBbe. JlekapcTBa, (epMEHTHI, BATAMHHBI, TOPMOHBI, MHHEpaAJIbHBIE BOABI. [IpoOieMsl,
CBSI3aHHBIE C IPUMEHEHUEM JIEKApCTBEHHBIX IpenapaTtoB. BpenHbie MPUBBIUKN U (HAKTOPBI, pa3pylIatolie
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3I0pOBBE (KypeHHe, ynoTpeOseHne alkoroisi, HapkoManus). PanronansHoe nutanue. [lumessie 100aBKH.
OCHOBBI INILIEBON XUMHUHU.

Xumusi B TIOBCEIHEBHOM >KM3HU. Moromnue U uuctsamue cpeacrBa. CpeacrBa 60psObI ¢ OBITOBHIMU
HAaCEKOMBIMU: PETIEIUICHTHI, MHCEKTUIMAbl. CpeacTBa IMYHON TMTHEeHbl 1 KocMeTukH. [IpaBuia 6e3onacHoii
paboThI ¢ €IKMMH, TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOI XUMUHU.

XuUMHSL U CeIbCKOE XO3sicTBO. MmuHepanbHble M OpraHmdeckue ynoOpenus. CpeacTBa 3aIlUThI
pacTeHui.

Xumus 1 sHepretuka. [IpupoaHble HCTOYHUKH YIIIEBOAOPOAOB. [IpuponHblii M MONYTHBINA HEPTAHOM
ra3pl, UX cOocTaB U ucnojb3oBanue. CocraB HepTH U ee nepepadorka. Hedrenpoaykrsl. OxkTaHOBOE YKCIO
O0ensuna. OxpaHa OKpy»Karolieil cpeabl mpu HedrenepepaboTKe M TPAHCIOPTUPOBKE HEPTETPOITYKTOB.
AnpTepHaTUBHBIE UCTOUHUKHU SHEPTUU.

Xumus B crpoutenberBe. llement. beron. [1ogbop ONTUMaNbHBIX CTPOWTENBHBIX MAaTEPHATIOB B
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKA.

XuMus U 3KOJIOTHA. XUMHUYECKOE 3arpsA3HEHHE OKpYKawolled cpenbl U ero mocienctsus. OxpaHa
ruzpocdepsl, mouBbI, aTMOCPepbl, PIopbl U hayHbl OT XUMUUECKOTO 3arpsI3HEHHUSL.

Jluteparypa s 00y4yarommxcsi

° Amuk6eposa JLIO., Pykk H.C.. [Tone3nas xumus: 3agaun u ucropus. [Tekcer] / [L.FO. Anmnebeposa,
H.C. Pykxk — M.: Jlpoda, 2006.

e Manpiuknaa B.W. 3anumatensHast xumus. Heckyunbnii yueOnuk. [Tekcr] / B.M. Manpimmkuna —
Cankr-IlepreOypr: Tpuon, 1998.
Jlureparypa AJd yYuTeJs

e Tabpuensn O.C. Meronuyeckoe mnocodue ans yuurens. Xumus. 10-11 xmace [Tekcr] / O.C.
Ia6puensa — M.: JIpoda, 2001.

e TaOpuensn O.C.. Batnuna JLII. Xwumuueckuit skcnepumeHT B mkone .10 xmace [Tekcr] / O.C.
I"a6puensy, JI.IT. Batimmaa — M.: Ipoda, 2005.



