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JanHas pabouast mporpamma peanusyercs B yueOHHKax 11 00meo0pa3oBaTesIbHbIX YUPEKIEHUH aBTOPOB
I'E. Pyasutuca u @.1'. ®enpamana «Xumus. 10 knace» u «Xumus 11 kmacey.

Pabouast mporpamma cocTaBjieHa Ha OCHOBE MPOTrPaMMbI 00IIe00pa3oBaTEIbHBIX yUpekIeHuH mo xumuu 10-
11 xnaccel, M.H. Adanacbesa, - Mocksa «IIpocsemenuey, 2020r. k yueOHIKaM 17151 001eoOpa3oBaTenbHbBIX
yupexxnenud I''E. Pymsutuca u ®.I. ®enpamana «Xwummsa. 10 kmace», «Xummsas — 11 kmace», Mocksa
«IIpoceemenuey, 2020 r B cootBercTeun ¢ PI'OC cpennero odiiero odpasoBaHwsl.

ILnanupyemele pe3y/ibTaThl.
IIpenmeTHble, MeTanpegMeTHbIE U JIMYHOCTHBIE Pe3YJIbTATHI OCBOCHHS YUeOHOr0o mpeaMeTa

«XHMHUA».
IIpeameTHbIe pe3yabTaThl (0a30BbIN YPOBEHD):
¢ c(hOPMHUPOBAHHOCTH MPEICTABICHUI O MECTE XHMUN B COBPEMEHHON Hay4YHOH KapTHHE MUDA,;
MOHUMAaHHE POJIM XUMHUHU B (OPMUPOBAHUH KPYro3opa U (PyHKIHOHAIBHON IPaMOTHOCTH YEJIOBEKA
IUJIs1 pellieHUs] TPaKTUUECKUX 3a7ay;
e BJIaJiIeHHE OCHOBOIOJAraloIIMMU X UMUYECKUMHU MTOHATUSIMU, TEOPUSMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU, YBEPEHHOE MOJIb30BAHNE X UMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
® BJIA/ICHUE OCHOBHBIMU METO/IAMHU HAyYHOTO MO3HAHUS, HCIIOJIb3YEMbIMH B XMMHUH: HAOIOIEHHE,
OTHCaHNE, H3MEPEHHE, SKCIIEPUMEHT, YMeHHne 00pabaTreiBaTh, OOBACHITH PE3YJIbTATHI IPOBEAECHHBIX
OTIBITOB U JIeJIaTh BBIBOJIBL, FTOTOBHOCTb U CIIOCOOHOCTH METOABI IIO3HAHUSI ITPH PEIIEHUH
MPaKTUYECKUX 33714,
¢ c(hOpMHUPOBAHHOCTh YMEHUS AaBATh KOJMYECTBEHHbIE OLICHKH U IIPOBOANTD PACUETHI IO
XUMHYECKUM (popMysiaM B ypaBHEHHSIM;
®  BJIA/ICHUE MTPABWJIAMH TEXHUKHU O€30MaCHOCTH MPH UCTIONB30BAHUN XUMUYECKHUX BEILECTB;
¢ c(hOpMUPOBAHHOCTb YMEHHS MMPOBOANTD SKCIIEPUMEHTHI PA3HON TUAAKTHYECKON HANPAaBIECHHOCTH,
¢ c(hOpMHUPOBAHHOCTh YMEHHS OKA3bIBATH IIEPBYIO TIOMOLIb TP OTPABJIEHUSIX, OKOTaX U APYTHX
TPaBMax,CBSI3aHHBIX C BELIECTBAMH M JJA0OpATOPHBIM 000PYIOBAHUEM.
MeTtanpeameTHble pe3yabTaThI:
¢ c(hOpMHUPOBAHHOCTh YMEHUS CTABUTD LIEJM U HOBBIE 3a/1a4H B yueOe 1 MO3HABAaTEIbHON
NEeATEIbHOCTY,
e OBJIAJICHHE TPUEMAMHU CAMOCTOSTENBHOIO JIAHUPOBAHUS MYTEeH JOCTHXKEHHUSI LICJIH, YMEHUS
BbIOHpaTh d(PdexTuBHBIE CrIOCOOBI pemeHus yieOHbIX U TO3HABATENIbHBIX 3aa4,
¢ c(hOpMHUPOBAHHOCTh YMEHHUSI COOTHOCUTD CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTATAMI,
¢ c(hOPMHUPOBAHHOCTh YMEHUS OCYIIECTBISITH KOHTPOJIb B MPOLIECCE NOCTIKEHUS
Pe3ynbTaTa, KOPPEKTUPOBATH CBON AEHCTBUS,
¢ c(hOpMHUPOBAHHOCTh YMEHHS OLIEHUBATh MPABWIBHOCTD BBIMOJIHEHUS YUeOHBIX 3a1a4 U
COOTBETCTBYIOIIME BO3MOXHOCTH UX PELICHUS,
® BBICOKHI YPOBEHb KOMIIETEHTHOCTH B oOyacTu ucnonb3osanus KT,
¢ c(hOPMHUPOBAHHOCTH HKOJIOTUIECKOTO MBILILICHUS,
¢ c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSTh B IO3HABATEIBHON, KOMMYHHKATHBHOMN U COLTMATBHON
MIPaKTHKE 3HAHUSA, OJy4YeHHbIE IPU U3YUEHUH ITPEeIMETA.
JInuHOCTHBIE Pe3yJIbTATDI:
¢ c(hOpMHUPOBAHHOCTH MOJIOKUTEILHOIO OTHOLIEHUSI K XUMUH, YTO OOYCIaBIMBAET MOTHUBALIHIO K
y4eOHOM esATeTbHOCTH B BRIOpaHHOH cdepe;
¢ chOpMUPOBAHHOCTh YMEHHS PeIIaTh MPOOIEMbI TOUCKOBOTO U TBOPUYECKOTO XaPaKTEPa;
¢ c(hOpMHUPOBAHHOCTh YMEHHS MPOBOANTH CAMOAHAIN3 M OCYIIECTBIATH CAMOKOHTPOIIb U
CaMOOLICHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH,;
¢ c(hOpMUPOBAHHOCTH HABBIKOB MPOSIBIICHHSI TO3HABATEIbHON HHILIUATHBBI B y4eOHOM
COTPYAHUYECTBE.

ILnanupyemMblie Pe3vabTATHI H3VUEHHS YIeOHOro npeamMera « XuMHus»:



B pesynprate m3ydeHus yaueOHOro npeamera « XUMUs» Ha YPOBHE CpEHETro o01mero oopa3oBaHus:

BbInyCKHUK HAYYHTCS:

PacKpBIBATh HA MPUMEPAX POJIb XUMHUH B (POPMUPOBAHUH COBPEMEHHOW HAYYHOH KapTHHBI MHPa U B
MPAKTUYECKON NEATEIbHOCTH YEJIOBEKa,
JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXIY XUMHEH U APYTUMH €CTECTBEHHBIMU HAYKaMU,

pacKpbIBaTh Ha NIpUMepax MOJIOKEHUs TEOPUN XUMUYECKOro cTpoeHus A.M. bytneposa;

noHnMarsb prsuueckuii cmoica Ilepunonnyeckoro 3akona J[ M. MenneneeBa U Ha €ro OCHOBE OOBSCHSTH
3aBHCHMOCTb CBOHCTB XHUMHYECKHX 3JIEMEHTOB M OOpa30BaHHBIX MMH BELIECTB OT 3JEKTPOHHOTO
CTPOEHHsI aTOMOB;

OOBSICHATh TPUYMHBI MHOTOOOpa3Hs BELIECTB HAa OCHOBE OOIIMX MpPEnCTaBIeHHH 00 MX COCTaBe U
CTPOCHHUY,

MIPUMEHSATh MPaBUjla CUCTEMATHUYECKOW MEXAYHApOAHOW HOMEHKJATYpBI KaK CPEeNCTBa Pa3jn4deHus U
UICHTU(PHUKALMN BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

COCTAaBJIATh MOJICKYJISIPHBIE W CTPYKTYpPHBIE (DOPMYJIBI OpPraHMYECKHUX BEINECTB KaK HOCUTENEH
UHpOPMALIMK O CTPOCHHH BEINECTBA, €r0 CBOHCTBAX M NMPUHAMIEKHOCTU K OMPEIENIEHHOMY KIIAcCy
COeTUHEHHI;

XapaKkTepU30BaTb OPraHMYECKHE BEIIECTBA IO COCTaBy, CTPOCHUID U CBOWMCTBAM, YCTaHABJIWBATH
MPUYNHHO-CJIEACTBEHHBIE CBSI3U MEKY JAHHBIMU XapaKTEPUCTUKAMHU BEILECTBA,

NPUBOANUTE TNPUMEPBl XUMHUYECKUX PEAKLHHA, PACKPBIBAIOIIUX XapPAaKTEPHbIE CBOWCTBA THUITUYHBIX
NPEACTABUTENEH KIIACCOB OPTaHUYECKUX BEIIECTB C IeNbI0 UX UaeHTH(HKanuu U 0ObsICHeHUsT obmacTu
NPUMEHEHNS,

NPOTHO3UPOBATh BO3MOKHOCTb TMPOTEKAHUS XUMHUYECKHX PEaKIWi Ha OCHOBE 3HAHMHA O THIAX
XUMHYECKON CBSI3U B MOJIEKYJIaX PEareHTOB U MX PEaKLMOHHONW CIIOCOOHOCTH;

UCTIONB30BaTh 3HAHHUS O COCTaBe, CTPOCHMHM W XMMHYECKHMX CBOWCTBAaX BEINECTB Al O€30MacHOro
NPUMEHEHHS B IPAKTUYECKOH NIeSITeIbHOCTH,

NPUBOAUTE MPHUMEPHI MPAKTHYECKOTO HMCIIONB30BAHMS MPOIYKTOB MepepadoTKi HEPTH M IMPUPOIHOTO
rasa, BBICOKOMOJIEKYJISIPHBIX COCOMHEHUH (MOJMATWIIEHA, CHUHTETUYECKOrO KaydyKa, aleTaTHOTo
BOJIOKHA);

NPOBOJUTH OMNBITHl IO PACIIO3HABAHHMIO OPraHMYECKUX BEIIECTB. TIIMLEPHUHA, YKCYCHOW KHCIOTHI,
HeTIpeIeNbHBIX JKUPOB, TJIFOKO3bI, Kpaxmaa, OeJIKOB — B COCTaBE MUIIEBBIX TPOIYKTOB U KOCMETHUECKUX
CPEICTB;

BJIAJIETh MPABIJIAMH U MpUeMaMu 0e30macHOi padoThl ¢ XUMHUYECKUMH BeIeCTBAMHU U JJaOOPATOPHBIM
obopynoBaHueM,

yCTAHABJIMBATh 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH PEaKIMHU M CMEIIEHHs] XUMHYECKOrO PaBHOBECHUS
OT Pa3IMYHBIX (PAKTOPOB C LENBIO ONpPENeNeHUs] ONTHMAJbHBIX YCIOBUH NMPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB,

NPUBOIUTH MPUMEPBI THAPOJIN3A COJIEH B MOBCETHEBHOMN JKU3HHU YEJIOBEKA,

NPUBOAUTE TPUMEPBI OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaK]_II/IfI B IpUpPOAEC, MPOU3BOACTBEHHBIX
MPOLIECCaX U KU3HEACATETbHOCTH OPraHU3MOB,

NPUBOAUTE MPUMEPBI XUMUYCCKHUX peaKL{Hﬁ, PaCKpbIBAOIINX O6H_II/Ie XUMHYECKHUE CBOUCTBA MPOCTBIX
BEIIECTB — METAJUIOB U HEMETAJIJIOB;

NPOBOIUTH PACUEThl HA HAXOXKACHHUE MOJIEKYJSIPHOM (hOPMYJIBI YIIIE€BOAOPOAA 11O MPOAYKTAM CrOPaHUs
U IO €TI0 OTHOCHUTEIBHOHN MJIOTHOCTH U MAaCCOBBIM JOJIAM 3JICMCHTOB, BXOAIINUX B €10 COCTAaB,

BJIQACTDb IIpaBUJIaMU 6G3OHaCHOF0 O6paH.[eHI/I$[ C €OKUMH, TOPHOYMMU N TOKCHYHBIMH BCIICCTBAMU,
cpencTBaMu OBITOBOH XHMUMY,

OCYIIECTBIIATh TIOUCK XMUMHYECKOH WH(POPMALMK O HA3BaHUSAM, HUACHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopMyiaM BEIIECTB;



® KPUTHYECKH OIEHWBATb M HHTEPIPETUPOBATh XUMHUYECKYI0 HH(DOPMALMIO, COAEPKAIMYIOCS B
COOOIIEHUsAX CPEACTB MAacCOBOH mH(popManmu, pecypcax MHTepHETa, HaAyYHO-MOMYNSPHBIX CTATBSIX C
TOYKHU 3PCHUA eCTeCTBeHHO-HaquOﬁ KOPPEKTHOCTHU B LECJIAX BbIABJIICHUSA OH_II/I6OLIHBIX Cy}K,I[eHI/Iﬁ u
(dbopmupoBanusi COOCTBEHHOH TO3UILIHH;

® TIPEACTaBISITH NMyTH PELISHHs IJIO0ANbHBIX MPOOJeM, CTOSIIUX MEPER YeIOBEYECTBOM: SKOJOTHIECKHUX,
SHEPreTUYECKHX, CHIPBEBBIX, U POJIb XUMHUU B PEIIEHUH STHX MPOOIeM.

Bbll'lyCKHI/IK MOJIYYHUT BO3MOKHOCTDb HAYUHUTbLCH:

® JUIIOCTPUPOBATH HA NPUMEPAX CTAHOBJIEHWE W DBOJIOINUIO OPraHUYECKOH XUMHUU KaK HAayKW Ha
Pa3JIMYHBIX UCTOPUYECKHX dTarax ee PasBUTHS,

® WCIOJIb30BATh METOAbI HAYYHOTO TIO3HAHUS MPH BBIMTOJHEHUH MPOEKTOB U YueOHO-UCCIIEAOBATEIbCKUX
3a/1a4 O U3yYEHUIO CBOKMCTB, CIIOCOOOB MOJTYYESHUS U PACIIO3HABAHMSI OPTaHUYECKIX BEIIECTBR;

e OOBACHATL TPUPONY U CHOCOOBI 00pa3OBaHUS XHMHYECKOH CBSI3U. KOBAJIEHTHOW (TIOJSIPHOM,
HETOJIIPHON ), MIOHHOH, METAJNTHYECKOM, BOJOPOIHOHN — C IIEJIbIO ONMPEAENIEHUsT XUMHYECKOH aKTHBHOCTH
BEIIIECTB,

® YCTAaHABJIUBATb TEHETUYECKYIO CB3b MEXKOY KJIACCAMH OPraHUYeCKUX BEIIEeCTB MJT OOOCHOBAHHS
MPUHIUITHATBHONW BO3MOXKHOCTH MOJTyYE€HUST OPTaHUIECKUX COSAMHEHUI 3aTaHHOTO COCTAaBa M CTPOCHUS,

® YCTAaHABJIMBATb B3aUMOCBSI3M MEXAY (PakTaMu W TEOpHeH, MPUYMHOW U CJIENCTBUEM MPH aHAJIN3e
MPOOIEMHBIX CUTYAIUH 1 OOOCHOBAHUH MPUHUMAEMBIX PEIICHUN HA OCHOBE XUMHUYECKHUX 3HAHUM.

Tabanua conepxanusi yueOHoro npeamera «Xumus» 10 kiaace.

Pa3znenbl, TeMBbI Koan4gecTBo
4acoB
Pa3zgen Ne 1. Teopusi XuMH4€CKOIr0 CTPOEHHSI OPraHHYEeCKHXCOeANHEeHHUH. 3
IIpupoaa xXuMH4YECKHX CBsi3eH

Pa3znen Ne 2. Yriesoxopoasi. 10

Pa3zpen Ne 3. Kucsiopoacoaep:kamue opraHu4ecKue cOeIUHEHHsI. 11

Tema 3.1 Ciupts! 1 peHOTBI 3
Tema 3.2 Anbpreruapl, KETOHbI U KaAPOOHOBBIE KUCIIOTHI 3
Tewma 3.3 CnoxxHbie 3¢uper. XKupsr 2
Tema 3.4 Yrnesoasbl. 3
Pazges Ne 4. AzoTcoaep:kamue OpraHuuecKue CoeInHEeHHs 5
Pa3znen Ne S. Xumust noaumepos 6
Bcero 34




Tabanua conepxranusi yueOHoro npeamera «Xumus» 11 kaace.

Pasznennli, TeMbl Pabdouan
nporpamMmma

ITosTOpenue xypca xumuu 10 kiacca 1

19
Pa3zpen Ne 1. Teoperuueckune 0CHOBbI XUMHH
Tema 1.1 Bakuelnne XuUMHYECKHUE ITOHATHS M 3aKOHBI 4
Tema 1.2 CtpoeHue BelecTsa 3
Tema 1.3 Xumuueckue peakuuu 3
Tema 1.4 PactBOpSBI 5
Tema 1.5 DneKTpOXUMUUECKHE PEAKITIH 4
Pa3zpen Ne 2, Heopranuieckasi Xumusi 11
Tema 2.1 Metannbt 6
Tema 2.2 HemeTans 5
Pazaen Ne 3. Xumus ¥ :KM3Hb 3
Pe3epBHoOe Bpemst -
Bceero 34

BoinosiHeHHe MPaAKTHYECKUX U KOHTPOJIbHBIX paboT

IIpakTnueckue paéoTbl

KoHTpoabHble paGoThbl

10 knace 1.«ITonmyuenue 3THEeHA U ONBITHL ¢ HUMY». | KoHTpoabHasi paGoTa Nel o remam
2.«Ilonyyenne 1 cBOWCTBA KAPOOHOBBIX «Teopusa XUMHYECKOTO CTPOEHHUSA
KHUCIIOTY. OPTaHUYECKHUX COETUHEHHI,
3.«PemeHne 3kCIepUMEHTANTBHBIX 3a0a4 «YTneBoaopoOabD).
HA PacmO3HABaHUE OPTAHUYECKUX KontponbHass paGora Ne2 o
BEILECTBY. temaM «Kucnopoaconepskamue opraHu4ecKue
4 «Pacno3HaBaHUE IJIACTMACC U COEIMHEHUMY, «A30TCOAECPKALIUE
BOJIOKOHY. OPTaHUYECKHE COCTHHEHUS.

11 knace 1. «IIpurorosneHune pacTBOPOB € 3aJaHHOU KonTtpoabnas padora Nel mo teme

MOJIAPHON KOHLIEHTPaLUen.

2 Pemenue 5KCEpUMEHTAIbHBIX 337144 11O
Teme «Metannbn

3.Pemenue skCnepuMEHTANBHBIX 3a7a4 110
Teme «Hemeramnb

((TeOpCTI/I‘ICCKI/IC OCHOBBI XUMHUI»

KonTtpoabHas padora Ne2 no remam
«Kucnopoacoaep:xaliyie OpraHi4ecKue
COEIUHEHUS», KA30TCOMIEp KAIIeOpraHuYeCKIe
COETUHEHUS.




Conepxanue y4e0HOro npeimera
10 knacc (344; 14. B Henenio)

Teopust XUMHYECKOro CTPOEHHSI OPraHH4YecKux coennHenui. Ilpupoaa xumnueckux cessei
Oprannueckue Bemectsa. Opranndeckas XxuMmusl. CTAaHOBICHHE OPTaHHYCCKON XUMHH KaK HAYKH.
Teopus XUMHUIECKOTO CTPOSHHS BEIIECTB. Y IIepoHbIN ckeier. Mzomepusa. M3omepsr.
CocrosiHHE 3JCKTPOHOB B aTOME. DHEPreTHUCCKIE YPOBHU H OAYPOBHH. DJICKTPOHHBIC OPOUTANH, S- S/UICKTPOHBI U P —
snekTponsl. CrmH 31ekTpoHa. CriapeHHbIC SNEKTPOHBI. JNeKTpoHHAs KoHburypauus. [ paduueckie 3neKTpoHHEIE (HOPMYIBL.
DICKTPOHHAS MPUPOAA XUMHUUECCKUX CBA3CH, I CBA3b M CUIMa CBsI3b. METO BAICHTHEIX CBA3CH.
Krnaccuduxanus opranuueckux coequHeHn. OyHKIIMOHATBHAS TPYIIIA.
VYrresoxopoast
Ipenearnpic yrieBoaopoasl (ankansl). Bo30y:kICHHOS COCTOSIHUE aToMa yriepoaa. | mOpuan3aimsi aTOMHBIX OPOUTAICH.
JJCKTPOHHOE H MPOCTPAHCTBCHHOE CTPOCHHUE ATKAHOB.
I'omosmorn. I'omonornueckas paznocts. I'oMonormueckuii psag. MexayHapogHas HOMEHKIATYPa OPTaHHIECKIX BEIIECTB.
Hsomepus yriaepoHOTo cKeneTa.
Meran. [lonyuenue, puznueckre 1 XUMHICCKHE CBOWCTBA METaHa. Peakuuu 3aMeIneHus (TamorcHUpOBaHUE),
JCTUAPUPOBAHUS U H30oMepr3anuy ankanos. LlenHeie peakuun. CBoOoHBIE paguKansl. ['aTore HOMpPOHU3BOJHBIC ATKAHOB.
Kpartneie cBazu. Henpenenpaeie yraesogopoasl. Ankensl. CTpoeHHE MOJICKYJIbI, TOMOJIOTH, HOMCHKIATYpa B H3oMeprst. Sp2
— rubpuauzanus. DteH (3TuncH). M3oMepus yriaepoaHOro CKeneTa U HOJI0KEHHU ABOUHOHU cBs3u. [IpocTpancTBeHHAs
nzoMepus (CTCPCOU30MEPHS).
[Tony4yeHne 1 XUMHUYECKUE CBOMCTBA alKeHOB. Peakiuy nmpucoeaMHEHNS (THAPHPOBAHUE, TATIOTCHUPOBAHUE THAPATALIHS),
OKHCIICHHE U rTonmMepu3amn ankeHos. [ Ipasnino Mapkosuukosa. BeicokoMonekymapasie coeauaeHnsa. KauecTBeHHbIE
peaKuyy Ha JBOMHYIO CBA3b.
Anxanuensl (IHEHOBBIC YIiieBoaopoabl). M3omepus u HomeHknarypa. Jusunna (OyragueHa-1,3) .
WNzonpen (2-metunOyraanen-1,3). Conpsokénnnie apoiiHbie cBsa3u. [lonyueHrne 1 XMMHUYECKHE CBOMCTBA ankaaueHOB. Peakimun
MPHUCOCAMHEHHS (TATOTCHUPOBAHU) Y MOJUMEPH3ALINHI ATTKATHCHOB.
Aunxunsl. AueruicH (3TuH) 1 ero romosioru. Mzomepus u HomeHKIarypa. MekknaccoBast uzomepust. sp-1 uOpuau3arus.
XHUMHYECKHE CBOVMCTBA ANKHHOB. Peakiyin npucoe ANHEHUS, OKHUCICHHS U MOTUMEPH3ALMN ATKUHOB.
ApeHsl (apoMaTrueckue yraesogopoasl). Mzomepus u HomeHknarypa. benszon. berzonpHoe KompIIo.
Tomyon. Uzomepus 3aMecTHTETEH.
XUMHUECKHE CBOMCTBA GCH30/Ia H €r0 roOMOIIOroB. Peakuny 3aMerieHus (rajloreHUpOBaHUE, HUTPOBAHHE ), OKUCICHHE U
npucoeauHeHus apeHoB. [lectunmapt. ['eHeTHYECKAsS CBA3D APEHOB C APYTUMH YIJICBOJOPOIAMH.
[Tpupoansie ncrounuky yraesoaoponos. Ipuponnetii raz. Heds. IlonyTHeie HedTAHBIC ra3bl.
KameHnHBIi yrous.
Iepepabotka nedTu. Ieperonka nedtu. Pekrudukanmonnas kononna. bersun. Jlurpoun. Kepocun. Kpexkunr
HedTenpoaykToB. TepMuueckui u kaTanmutniaeckuii kpekunru. [Tuponus.

Kucnopoacoaep:kamue opranmiaeckue coenuHenns. Kucnopoacoaepxamue opranmdaeckue coeauHeHns. O HoaToMHbIC
npeaeneHbie cmupThl. @yHKIMOHATEHA rpynmna cuptoB. M3omepuns 1 HOMeHKIaTypa COUPTOB. MeTaHo (METHIOBBIHA
crupt). DtaHoun (3TunoBeii crupt). [lepBUYHbIA, BTOPUYHBIN U TPESTUYHBIN aToM yriepoaa. BogopoaHas CBsi3b.
[Mony4yenne u xumuueckue cpoictsa cruptos. CriupToBoe Opoxenne. @epmentsl. Bogopoansie cBazu. @usnonoruieckoe
JCHCTBHE METAHOJIA U 3TAHOMA. ATKOTOIH3M.

MHoroaToMHbIe COHPTHI. TUICHTIUKOIb U MNTULCPUH. XUMHUYECKUE CBOMCTBA MPEACIbHBIX MHOTOATOMHBIX CITHPTOB.
KavecTeeHHas peakiysg Ha MHOTOATOMHBIC CITHPTHL.

®deHonbl. ApoMaTHIECKHUE CIUPTHL. XUMUUECKue cBoiictBa denona. Kauectsennas peaxius Ha penon. KapOonunbHeie
coeauneHus. KapGonuneHadg rpymma. Anpaerugsas rpymma. Anpaeruasl. Ketonsl. Mzomepus v HoMeHKIaTypa.
[Tony4yeHne 1 XUMUYECKUE CBOMCTBA albJCTHAOB. Peakiini OKUCICHHS U IPUCOCIMHCHU albaeruaos. KadecTBeHHBIC
PeaKyy Ha aTbACTHIEL.

Kap6onoseie kucnotsl. KapGokcunsHas rpynna (kapbokcorpyrma). M3oMepus 1 HOMCHKIATYPA KapOOHOBBIX KUCIIOT.
OxHOOCHOBHBIE MPEACIbHBIC KAPOOHOBEIC KUCTOTHL. [lomydeHHE O AHOOCHOBHEBIX MPEACIBHBIX KAPOOHOBBIX KUCIIOT.
XUMHUECKHE CBOMCTBA OJHOOCHOBHBIX MPEACTBHEIX KAPOOHOBHIX KUCIOT. MypaBbHHAd KHCIOTA. Y KCYCHAS KUCTIOTA.
Auerarsl.

Crnoxusie 3¢upst u xupsl. Homenkaarypa. [onydueHue, xumudaeckue CBORCTBA C10KHBIX 3(upoB. Peakius stepudukanmu.
lenounoit ruaponus ¢aoxkHOTO 3hupa (OMBIICHHE).

Kupet. Teepabie xKupsl, KUIKHE KAPEl. CHHTETHYCCKUE MOIOLITHE CPEACTBA.

Vrnesoasl. Monocaxapunet. ['mrokoza. @pykroza. Onurocaxapunst. Hucaxapuasr. Caxapoza.

IMomucaxapuasr. Kpaxman. I'mukoren. Peakins nommkonaescanmy. Kagectsennas peakims Ha kpaxvai. Lemmonosa.
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Aunerunuenonosza. Knaccuduxarwst BOJIOKOH.

A3oTcoaepIKaIIUE OPraHUUECKUE COCOMHCHH. A30TCOACPKAINE OPraHUICCKHAE COCTUHCHU. AMUHBI. AMHHOIPYIIIA.
Anunnus. [onayueHne 1 XuMHUYeCKHe CBOUCTBA aHHITHHA. AMUHOKHCTOTEL. M3oMeprs u HoMeHkIaTypa. bunonspHsiii HoH.
INenruanas (amuguas) rpynma. Ilenruguas (amMmuanas) cBs3b. XumMuueckue cBoicTsa aMuHOKUCIOT. [lenrruapt. [lonunenTumsr.
I'mvqus.

Bbenxu. Ctpykrypa 6€1K0BOM MONCKYIIBI (ICPBUYHAS, BTOPHYHAS, TPSTHIHAS, YCTBCPTHYHAS). X UMHUCCKHE CBOHCTBA OCIKOB.
Henarypaums v ruaponu3 6enkos. L{BeTHBIC peakud Ha OCNKH.

Azotconeprkamnue rerepormknnucckue coeauaeHus. [upumun. [uppon. [Tupuvuans. [lypus. A30THCTEIE OCHOBAHHSL.
Hyxnewnnoseie kuciaotel. Hykneornasr. KommieMeHTapHBIE A30THCTBIE OCHOBAHMA. X UMHS U 3J0POBBE UEIOBEKA.
DapMaKOTOTHICCKAT XUMUSL.

Xumus nonumepos. [lonumepsr. Ctenens noaumepusain. Monomep. CTpyKTypHOE 3BeHO. TEPMOIUIACTUYHBIC MTOJTUMEPHI.
Crepeoperymsapnsie monmumepsl. [lomustunen. [onunpomnunen. Homuretpadropstunes. TepMopeak THBHBIC IOTUMEPEL.
denonodopmaneaerugasic cmodsl. [Tnactmaccer. denonnactel. AmMunomnactel. [lenomnacter. [Tpupoaneiii kayuyk. Peszuna.
6onut. Cunrernyeckue kayayku. Cunternyeckue Bojiokna. Kanpon. Jlascan. JlemoncTparmy.

KAHpe YIeOHOro mpeAMer
11 knace (344; 14. B Heneni0)

TeopeTnyeckue 0CHOBbI XUMHHU
BaxxHelimue XuMHYECKIE HOHATHS U 3aKOHBI. XUMHUECKHI 3IeMeHT. ATOMHBIN HOMep. Maccosoe uncno. Hykamasr.
Pamgnonyxmuner. M3oTomer.
3aKOH COXPaHCHHS MacChl BEIIECTB. 3aKOH COXPaHECHHMs U mpeBpameHus 3aeprun. Jedekxr macest. [leproaiaeckuii 3akoH.
QnexrponHas koupurypaims. I padudeckas snexkrponHas dopmyaa. PacmpeneneHue 31¢KTPOHOB B aTOMAX 3JICMEHTOB MAJIBIX
1 OOJIBIINX NICPUOAOB, S-, P-, d- u f —s3memenTh. JlaHTaHOWABI.
AxruHouabl. ICKYCCTBEHHO MOMYYCHHBIC 3IEMEHTHI. BaneHTHOCTE. BaneHTHBIC BO3MOXKHOCTH atoMOB. BoxopoaHbie
COCIHCHHSL.
Crpoenue Bewmectsa. Monnas ces3p. KoBasieHTHas (MONSIpHAS U HETIOISIPHAS) CBsI3b. DJICKTPOHHAS hopMy.Ia.
Meranmmueckas ¢Bs3b. BogopoaHas CBA3b.
IM'uGpuuzaiiis aTOMHBIX OpOUTAICH.
Kpucranisl: aroMHBIC, MOTEKYIISPHBIC, HOHHBIC, METAIUTHICCKHE . JIICMEHTApHAS SUCHKA.
[Momamopduzm. [Tonumopdueie Mmoguduraunu. Amnotponus. Mzomepus. 'omonorus. XuMHIECKUIA CHHTES.
Xumuueckue peakuus. OKUCIUTEIPHO — BOCCTAHOBHTEIBHBIC Peakiuy. Peakiiuy pa3noKeHus, COCIUHCHUS, 3aMEIICHHUS,
oOMeHa. DK30TEPMHUICCKHE U SHAOTEpMUUCCKUE peakuni. OOpaTumele 1 HeoOpaTHMEBIC peakiun. TennoBoi 3¢pQeKT peakuuy.
3axoH ['ecca. Tepmoxumuueckue ypapHenus. Temnora oopazosanus. TemioTa cropaHus.
CKopocTh XUMHUYCCKON peakivi. AKTHBUP.OBAHHBIH KOMIUTICKC. 3aKOH AeHCTBYOIUX Mace. KiureTHueckoe ypaBHEHHE
peaxumy.
Kartamuz. Karanuzarop. Maruburop. ['omorennsiii u reteporennsiii katanu3. Karamuruueckue peakimuu. XUMHAYECKOS
pasuosecue. [Ipuniun Jle Llarenase Pacteoper. Qucnepcusic cuctemsl. [ 'pyGoguciepcHpIe CHCTEMBI (CY3MCH3UU U SMYTbCHH).
Komnmougusie pactopsr (30mm). Aspozonu. CriocoObl BRPaKCHUS KOHIICHTPALIUK PAacTBOPOB. MosipHAs KOHIICHTPALIHS
(MOJSIPHOCTD). DICKTPOIUTHI. DICKTPOTUTHICCKAS
muccormarmsl. Crenenp qucconmanui. Koncranra nucconpanuu. Boxopoanenii nokazarens. Peaknnn HOHHOTO 0OMEHa.
IMuaponus opranmyeckux Berects. ['uaponus coneil. nekTpoxuMuieckre peakiyu. ['anpBaHHIeCKAN 37IEMEHT. DIECKTPOBL.
Anon. Karon. Akkymynarop. TOMIMBHEIA 3IEMEHT. DICKTPOXUMUS. P cTaHIAPTHBIX 3ICKTPOIHBIX MOTCHIHATIOB.
Cranpaptaeie yenosus. CtaHaapTHBIN BOAOPOAHBIH noTeHunan. Kopposus Metanios. XuMUUecKas U 3ICKTPOXUMHIICCKAs
KOPPO3Us. DIEKTPOIH3 BOAHBIX PACTBOPOB H PACILIABOB.
Heopranuyeckas xumms
Merannsl. CriocoGbl momydeHms1 MeTannoB. Jlerkue u TsSokENbIe METaTEL. JIETKOTUIABKUE U TYTOILUTABKUE MCTAILTEL.
Merannmueckue aneMeHTs A- 1 b-rpymmn. Meap. Lunk. Tutan. Xpom. Keneszo. Huxens. [Tnaruna. Crinasel. Jlerupyromue
noGasku. Yepaeie Metamsl. Lsetneie Metamnsl. Yyryn. Crais.
Jleruposannsie ctamu. Oxcuanl U ruapokcuasl Metamtos. Hemerannsl. [IpocTeie BemmecTBa — HeMETATBL. Y TIEPOA.
Kpemuuii. Azor. @ochop. Kucnopoa. Cepa. @rop. Xiaop. KucaotHsie OKCHIBI.
Kucnopoacoaepkamue kucnotel. CepHasa kucnoTa. A30THas Kucnota. BogoponHrie coennHeHus HeMeTauios. | eHeTHaeckas
CBSI3b HCOPTAHMYCCKHX U OPTaHMICCKHUX BEIICCTB.
XHUMHS H JKH3Hb



XuMudecKast IPOMBIIITICHHOCTh. XUMHYECKAst TEXHOIOT M. X UMUKO TEXHOJIOTHICCKUE PHHIIHUITB IPOMBIIIICHHOTO
noxydeHus MeTawoB. Yepnas merammyprus. [lponssoacrso uyryna. Jlomennas neus. Arnomepanus. [IpoussoacTso cramm.
Kucnoponusiii kon Beptep. besotxoaHoe nponssoacTeo. Xumud B Obity. [1poaykrel mutanus. berrosas xummst. Otaenounsie
marepuaisl. JIekapCTBEHHBIE TIPETapaThl. JKOIOTHICCKHH MOHUTOPHHT. [IpeaenpHO 10ImyCTHMBIE KOHLIEHTPALMH.
JlabopaTopHbie ONBITHI.

1. M3yueHue BIMAHUSA PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKLIU

2. OmnpeneneHue peakLuu Cpeabl YHUBEPCAIbHBIM UHIUKATOPOM.

3. I'mpoponus coneii.

IIpakTuyeckue padoTbl
1. IlpurorosneHue pacTBOPOB C 3a0aHHON MOJIIPHON KOHLICHTPALIUED».
2. PelieHune 3KkCepUMEHTAIBHBIX 3a4a4 MO TeMe «MeTauib
3. PelueHue dKCepUMEHTAIbHBIX  3a7ad no teme «Hemeramnbn

[IpakTrueckue padoThI CrPyNIUPOBAHBI B OJIOKH — XMMHUYECKHE TPAKTUKYMBI, KOTOPBIE CIyKaT HE TOJIbKO
CPENCTBOM 3aKpEIVICHUs] YMEHUI U HABBIKOB, HO TAKXXE U CPEACTBOM KOHTPOJIS 32 KA4€CTBOM HX

c(hOPMHUPOBAHHOCTH.



TemaTnueckoe niiaHnposanue no xumuu 10 Kiaace

Ne Pazaen Tema KoauuyectBo
YPOKa 4acoB
1/1  [Teopus XUMHYIECKOTO CTPOCHUS ITpeamer opranmdeckon xumuu. Teopus 1
OPTaHUYCCKUX COCAMHCHUII. XHMHYCCKOTO CTPOCHHUSI OPTraHUICCKUX BEIICCTB.
IMpupoma XUMHUECKHX CBA3EH.
2/2 CocTosIHUE 3MEKTPOHOB B aTOME .DJICKTPOHHASL 1
[PUPOIA XUMHICCKUX CBI3CH B OPraHUICCKUX
COCANHCHHSIX.
3/3 Knaccudukanus coeAMHEHNH OPraHUICCKHX. 1
4/1  |Yranesomoponsl (10 u) CrpocHue ankaHoB. ['oMonornIeckuii psia. 1
Homenxmatypa u n3omepus.
572 CBolicTBa, MOIYICHUC U IPUMCHCHHE ATKAHOB. 1
[Llpxnoankass!.
6/3 HermpeaeapHbie yrieBOAOpoaAbl. AJKCHBI: CTPOCHHS 1
MOJICKYJI, TOMOJIOTHs M u3omepus. [lonyucuue,
CBOMCTBA U MPUMEHEHHUE AJIKEHOB.
7/4 [MpakTuaeckas padora Nel «IlomyueHue sTuneHa U 1
OTIBITHI C HUMY.
8/5 [MTonsatue o queHOBHIX yriaesogopoax. [Ipupoauerii 1
Kay4IyK
9/6 IALICTHIICH U €TO TOMOJIOTH. 1
10/7 benzon u ero romonoru. CeoticTBa OcH301a U €ro 1
rOMOJIOTOB.
11/8 [‘eHeTHICCKAS CBA3L YITICBOAOPOAOB
12/9 [TpupoaHBIC HCTOYHHKH YTJICBOAOPOAOB. 1
[MepepaboTka HehTH.
13/10 KonTponbras padora Nel mo temam «Teopust 1
XHMHYCCKOTO CTPOCHHUS OPraHHICCKUX COCIUHCHHID,
«YTJICBOIOPOIED).
14/1 |Kucnopoacoaepxainue OxHoaTOMHBIC MpEACnbHbIC crupThl. [lomyueHue, 1
opranuueckue coeauueHust (11 1)  [XumMudgeckue CBOHCTBA U MPUMEHEHHE OJHOATOMHBIX
[PCACTBHBIX CIIUPTOB.
15/2 MHOroaTOMHBIC CIUPTHI. DTHICHTIHKOB. | THiepuH 1
16/3 denonsl u apomMatnueckue cnupthl. CTpoeHue U 1
npuMeHeHue geHona
17/4 KapOoHuIbHBIC COCTUHCHUS — AJIbACTH/IbI U KCTOHBI, 1
CBOIiCTBA M IPUMCHCHHUE AlTbJACTHAOB.
18/5 KapOoHOBbBIC KUCTOTHI. X MMUYCCKHIE CBOHCTBA U 1
[PUMEHCHUE OJHOOCHOBHBIX MPEACTbHBIX
KapOOHOBBIX KUCIIOT.
19/6 [Mpaktuueckas padorta N2 «[lonyuenue u CBOHCTBA 1
KapOOHOBBIX KUCIOT.
20/7 CriokHBIC UpHL. 1




21/8

PKupsr. Moromue cpeactea.

22/9 Vraeeoael. I'mroko3a. Onurocaxapuasl. Caxapo3sa.
23/10 IMomucaxapuner. Kpaxman. Lemmromoza.
24/11 [MpaxTuucckas padora No3 «PerieHne 3KCICPUMECHTATBHBIX 33,134
Ha MOJYYCHUC U PACTIO3HABAHHUC OPTAaHUICCKUX BEIECTB).
25/1 |Asotcoaeprkainue AMHHBI.
OpPraHHICCKUC
COCANHCHHSI
(5 1)
26/2 IAMuHOKHCTOTHL. Benku.
27/3 IA30TCOACpKAIIUE TETSPOLMKIMICCKUE coeanHeHuUs. HyKIeHHOBBIC
KACITOTHI.
28/4 XHMHS 1 310POBBEC YCTOBCKA.
29/5 KontponsnaspaboTalNe2 no temam «Kucnopoacoaepxarme
OPTaHUICCKUE COCTUHCHHSD), «A30TCOACPKAILNC OPTAHHICCKUC
COC AUHCHUS.
30/1 [Xumwust nomumepos (6 1) [(Cunretiueckue noauMepsl. KoHACHCAMOHHBIC TIOTUMEPBI.
[ lernommacTsr.
31/2 Harypanererii  kayuyk. CHHTETHUECKHE KAYUYKH.
32/3 CHHTCTHUCCKHC BOJIOKHA.
33/4 IMpaxTuueckas padorta Ned «PacmosHaBaHue maacTMacce U
BOJIOKOHY.
34/5 OpraHuyeckas XUMHs, YSI0BEK U PUPOA.
35/6 MTorosriii ypok no kypcy xumun 10 kmacca.
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TemaTnueckoe niianuposanue no xumum 11 kaace

Ne Pasznen Tema ypoka
1 Ilosropenue kypca xumuu 10 kiacca
2/1 TeopeTrueckue ocHoBbl  |[Xumuueckuii snemeHT. Hykmuast. M3oTonsl. 3aKoHBE COXpaHEHUS MACCHI U
xumuu (19 q) PHCPTHUH B XUMUHU.

3/2 [ Neproxmtecknii 3akoH. Pactipeienenre 3meKTPOHOB B aTOMaX 3JIEMEHTOB MAIIBIX H
0OJIBIINX TCPHOJIOB.

4/3 [NomoskeHNE B MEPHOINIECKOM CHCTEME BOAOPOAA, TaHTAHONWIOB, AaKTHHOHUIOB H
MCKYCCTBCHHO MOTYYICHHBIX 3IICMCHTOB.

5/4 IBayIcHTHOCTE ¥ BAJICHTHBIC BO3MOXKHOCTH aTOMOB

6/5 (OCHOBHBIE BUIBI XUMHYECKOH CBA3U. MOHHAA U KOBAJICHTHAS CBA3b.
MeTammeckas cBa3b. Boxopoanas cBa3b.

7/6 [TpocTpaHCTBCHHOE CTPOCHUC MOJICKYIL.

8/7 Ctpocune kpucramios. Kpucrammmiaeckue perétiu. [pranHel MHOrooGpasns
BEIIIECTB.

9/8 Knaccnukarys XUMAYCCKUX PEAKLIUH.

10/9 CkopocTts XxuMudeckux peakuunii. Karamus.

11/10 X IMHICCKOC PAaBHOBECHE M VCIIOBHS €0 CMCIICHU.

12/11 JlcTiepcHBIE CHCTEMBL.

13/12 CriocoOBl BRIPAKCHHST KOHIICHTPALIMK PACTBOPOB.

14/13 [MpakTuueckas padora Nel «IIpuroroBneHre pacTBOPOB ¢ 3aJaHHONM MOJIIPHOM
KOHLIEHTpaLHei».

15/14 DexTpoauTndeckas quccoumarus. Bogopoausiii nokazareas. Peakiuu HOHHOTO
oOMeHa.

16/15 M1 xpoan3 opraHUIecKUX M HEOPTAHWIECKUX COSAMHEHNH.

17/16 X IMHYCCKIC UCTOYHHKH TOKA. Psia cTaHIapTHBIX 3JCKTPOIHBIX TOTCHITHAIOB.

18/17 Kopposust MeTamios 1 ¢¢ mpeayIIPE:KICHUC.

19/18 D exkTpoan3.

20/19 Kontponenas paborta Nel mo teme «TeopeTnueckue OCHOBBI XUMHD)

21/1 Heopraautaeckas xumMus O01ast XapakTePUCTHKA U CIIOCOOBI MOTYUYCHHUS METAIIIOB.

22/2 0030p METATUMISCKUX 3IEMEHTOB A- 1 b-rpymi.

23/3 Meap. Huak. Tutan. Xpowm. XKenezo, HUKEIb, TIATHHA.
CIu1aBbl METALIOB.

25/5 OKCHIBI U THAPOKCHUIBI METAJLIOB.

26/6 [MpakTuueckas paborta Ne2 «PemeHne 3KCIEpUMEHTANBHBIX 3324 O TEME
«MeTtamasD.

2717 0630p HemeTaioB. CBOHCTBA M MPUMEHCHUE BAXKHEHIIIMX HEMETAIIOB.
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28/8 OO0mmas XxapakTepuCTHKa OKCHIOB HEMETAIOB U KHCIOPOACOACPKAIIMX KHUCIOT.
OKHUCIUTEIBHBIC CBOWCTBA CCPHOM U A30THOM KHUCJIOT.
BoaopoaHsie coexMHEHN HEMETAILTOB.

29/9 ['eneTHyecKas CBSI3b HEOPTAHWUECKUX U OPTaHHICCKIX BEIIECTB.

30/10 [MpakTuueckas paborta Ne3 «PemeHne 3KCIEpUMEHTATBHBIX 33424 IO TEME
«HemeTanmsry.

31/11 Kontponpnas pabora Ne2 mo teme «Heopranuueckas XUMHUSD).

32/1  [Xumus u sxuzssb (3 9) XuMusg B mpoMbITnIeHHOCTH. [ [pHHIATIEI XUMIYECKOTO MMPOU3BOACTBA. X HMHKO-
TEXHOIOTHUECKHE MPUHIIMITEI POMBIIIITICHHOTO ITOTYIECHNI METAILIOB.
[Tpou3BOACTBO UYTYHA U CTAITH.

33/2 Xumust B ObITY. XUMHYCCKAs TPOMBIIIUICHHOCTh U OKPY:KAOIIas Cpeaa.

34/3 MToroesii ypok o kypcy xumuu 11 xmacca.
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