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TlosicHuTEeILHASA 3aNIMCKA

Kypc mo Bei6opy mist 11 kimacca «MeTosibl XUMUYECKOTO TTIO3HAHUS» COCTaBIIEH B COOTBETCTBHU C
TpeOOBAHUSIMU:

denepanbHOr0 KOMIOHEHTA T'OCYJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa CPEAHEro OOIIero
o0pa3oBaHMs, YTBEP)KIEHHOrO IpUKa30M MUHUCTEpCTBOM o0pa3oBaHus M Hayku PO ot
05.03.2004 1. Ne 1087

denepanbHOro nepeyHs yueOHUKOB, PEKOMEHIOBAHHBIX WJIM JOMYIIEHHBIX K HCIOJIb30BAaHUIO B
oOpazoBatenbHbIX yupexaeHusx Ha 2021-2022 yqeOHbIi 10/,

yueOHOro TiaHa s oOIeo0pa3oBaTenbHBIX OpraHu3anuii bpsHckoit obmactu Ha 2021-2022
y4eOHBIN TOI;

yaeOnoro mmana MbBOY Knernsiackoit COL Ne2 umenu I'epost CoBerckoro Coroza H.B.MoskaeBa
Ha 2021-2022 yu. rox (mpuka3 Ne 87/3-O ot 30.08.2021 roma);

® ABTOPCKOW MPOrpaMMBbl Kypca XHUMHHU Ui MPO(UIBHOTO M YriyOJIeHHOro u3y4yeHus xumuu B 10-

1 1kmaccax o0meoOpa3oBaTeNbHBIX yupexaeHuid (mpoduisHbli ypoBenb) 2010 rox (aBTop
O.C.I'abpuensiz, 1.T.OctpoymoB).-M: Ipoda,2010r.

® B COOTBETCTBUH C TPEOOBAHUSIMHU K pe3yJIbTaTaM CPEIHEro o0IIero 00pa3oBaHus 0 XUMUU

Pabouas nporpamma opueHTHpOBaHa Ha ucmnoib3oBanne Y MK

[Iporpamma kypca xumun ais 8-11 kimaccoB o6meodpazoBatenbHbIX yupexaenuii. 'abpuensa O.C.

— M.: lIpoda,2010.

g

Meroauueckoe mocoOue ist yauTesneid 00pa3oBaTeNIbHBIX YIPEKIACHUI. TPOPUIBHBIA YPOBEHD, 2-€
u3 . - M.: Ilpocsemenue, 2016r.

Xumus. YrayOneHHslil ypoBenb 11 kinacc YueOHUK (aBTOPBI

O. C. T'abpuensia, U. I'. Octpoymos, C. 1O. [Tornomaper). Mocksa Jlpoda-2019 ,388c.

g

U
U
U
U
U

Meronnyeckoe nocobue. YriyonaeHHbI ypoBeHb. 11 kinace

(aBropsr O. C. I'abpuemnsn, U. I'. Octpoymos). 208 c.

HacronbHas kHura yauresns. YTi1yOJeHHbIH ypOBEHb.

11 xnacc (aBtopsl O. C. I'abpuensn, . I'. OctpoymoB). 480 c.
KonTtponbHble 1 mpoBepouHble padoThl kK yueOHuky O. C. ['abpuensna,
N. T. Octpoymosa, C. 0. IlonomapeBa «Xumus. YTiayOraeHHbIN

ypoBeHb. 11 kiaccey (aBropel O. C. I'abpuenss, C. A. Cnankos, A. M. banapy). 192 c.

JlanHBII Kypc HampaBlieH Ha pacHIMPEeHHUE U YriyOJIeHHE 3HAHUW ydaluxcsi Mo OOmIel XUMHH,
(OpMHPOBAHUIO YMEHUH BBINOJHATH pa3IMyHBbIE 33JaHUSA: pellaTh 3aJayud, LEMOYKM IpeBpalleHHH
OpraHMYECKUX U HEOPraHWYECKUX BELIECTB, COCTABIATH OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
JJIEKTPOHHBIN OaTaHC C y4acTHEM OPraHUYECKHUX U HEOPraHMUECKUX BEIIECTB.

B mnporpamme peanu3yroTCsl MEXIIpPEIMETHbIE CBSI3U € OHOJOTHel, MaTeMaTUKOH, (U3MKOH,

reorpadueil U KOJOTHEH, YTO TMO3BOJSET y4yallMMCS OCYIIECTBUTh WHTETPATHBHBIM CHHTE3 3HAHUU B
LEJIOCTHYIO KapTUHY MHUpa.

TeOpCTI/I‘{CCKI/IC 3HAHUSA W MPAKTUYCCKUC YMCHH:A, IOJYYCHHBIC 06y‘-IaIOH_II/IMI/IC$I B PE3YyJIbTATC

HN3YUCHUA JaHHOI'O JJICKTUBHOTI'O Kypca, obecneyar IOBBIIICHHUEC HHTEpECa K H&y‘IHOﬁ,
HCCHCHOB&TCHBCKOﬁ pa60Te 10 XUMUH, ITOATOTOBKY K CAa4Yn EI'D no xumun

OCHOBHOM aKLEHT IIPU pa3paboTKe MPOrpaMMbl Kypca JeJIaeTCs Ha PeIIeHUH 3a/1a4 110 OJIoKaM:

«Ob6mas xumus», «Heopranuueckas XxuMus», «Opranuueckas Xxumus». Ocodoe BHUMaHHE yeNIeTCs
METOMKE peleHns 3a1a4 yactu B u C 1o KOHTpOJIBbHO- U3MEpUTENbHBIM MaTepranaM EI'D.

esun u 3a1aum Kypca
Memnn:
- pa3BUTHE NIO3HABATENbHOM 1€ATEIBHOCTH 00yJaloINXCcs Yepe3 aKTUBHbBIE (POPMBI U METO/IbI

oOydeHus;

- Pa3BUTUC TBOPYCCKOI'O MOTCHIIMAJIA 06yan0Luch;1, CIIOCOOHOCTHU KPUTHYCCKHU MBICIIUTD,
- 3aKpCIICHUEC U CUCTEMATU3 AU 3HAHUH O6y‘laIOH_[I/IXC$I 110 XUMUH,



- 00ydeHue 00y4aroIMXxcsi OCHOBHBIM MOJIX0JIaM K PELICHUIO PACUETHBIX 33/1a4 M0 XUMHUH,
HECTAaHJAPTHOMY PELICHUIO IPAKTUYECKUX 3a/1a4.

3agaun:

- IOJrOTOBUTH BBIITYCKHUKOB K €JUHOMY IFOCYJapCTBEHHOMY 3K3aMEHY 10 XMMUU;

- pa3BUTh YMEHHUSI CAMOCTOSITEILHO PadOTaTh C IUTEPATYPO, CHCTEMAaTUYECKH 3aHUMATHCS

pelieHneM 3aaad, padoTarh ¢ TECTAMU PA3IHYHBIX THIIOB;

- BBISIBUTH OCHOBHBIE 3aTPy/IHEHUS U OLIMOKY MpH BBINMOIHEHUHU 3aganuii EI'D o xumuu;

- Hay4UTh O0yUaIOIUXCsI PUEMaM PEIICHUS 3a/1a4 Pa3TUYHBIX TUIIOB;

- 3aKpENUTh TEOPETUUECKHUE 3HAHUS IKOJILHUKOB MO0 HanboJiee CI0KHBIM TeMaM Kypca oO1ieid,
HEOPraHWYECKON U OpPraHU4eCKON XUMHUH;

- CIIOCOOCTBOBATh MHTErPALIMK 3HAHUM yUYaIIUXCs IO MPEMETaM €CTECTBEHHO-MAaTeMaTU4YeCKOTro
LMKJIA [TPU PEIICHUH PACUYETHBIX 3324 10 XUMUU;

- IPOJIOJKUTH (POPMHUPOBAHUE YMEHUS aHATM3UPOBATH CUTYAIIMIO U JIENATh TPOTHO3HI.
O0masi xapakTepucTUKa y4eOHOro npeamera

Jannast pabodvasi mporpamMma Kypca 1o XMUMHHW COCTaBJIeHA JuIsl ydammxcs 11k u peanusyercs B

TeueHue 1 roxa.

Teopernueckoir 0a3oii Kypca CIYKUT KypC OPraHMYECKOM M HEOPraHWYECKONW XUMHUU OCHOBHOM
IIKOJIBI. YTIyOJsisi U COBEPIICHCTBYS 3HAHUS, IMOJIyY€HHbIE OOYYalOIIMMUCS HAa YpPOKaX, MPOUCXOIUT
pa3BUTHE YMEHMM W HABBIKM IO PEHICHUIO KAYECTBEHHBIX M KOJWYECTBEHHBIX 3a/lay, YIpaKHEHUI
(pazHoro ypoBHS CIOXHOCTH). OcHOBHOU (hopMOM OopraHu3anui 00pa30BaTEILHOrO MPoIlecca B paMKax
AJIEKTUBHOTO Kypca SIBIISIETCS CEMHHAp, B paMKaxX KOTOPOTO Y4YallUecs 3HAKOMSTCA C TEOPETUUYECKUM
MaTepuaoM, PEIIAlOT 33Ja4H, BHIITOIHAIOT YIPAKHEHHS! Pa3JIMYHOTO YPOBHS CI0KHOCTH.

Jnsi  TOBBIICHUS MOTUBAIIMM  YYAIUXCS K  YIJIYOJICHHOMY, JI€TaJbHOMY PAacCMOTPEHUIO
TEOPETUUECKOr0 MaTepuana, IpeayCMOTPEHbI 1JabopaTOpHbIE U MPAKTHYECKHE PabOThI 110 COCTABICHHUIO U
MPaKTUYECKOMY OCYIIECTBICHUIO CXEM MPEBPAICHUM, OTPAKAIONIMX TE€HETUYECKYI0 CBSI3b MEXIY
KJIACCAaMU HEOPraHWYECKUX U OPTraHMYECKUX BEUIECTB U COCTABJICHUIO KAUYECTBEHHBIX U KOJIMYECTBEHHBIX
3a/1a4, ¢ yKa3aHUEM CIOCOOOB UX pEIICHNUS.

B nporpamme 5JeKTHBHOTO Kypca 0co0oe BHUMaHHE OOpamiaercs Ha BOMPOCHL, KOTOpPHIE
HEJI0OCTAaTOYHO TOJIHO PACCMATPUBAIOTCS B paMKaxX Kypce XUMUU OCHOBHOM U CPEIHEH IIKOJIBI, HO BXOJAT
B TecThl EI'D 1 B mporpamMmbl BCTYMUTEIBHBIX IK3aMEHOB B BY3bl €CTECTBEHHOTO Mpoduis. boiabmmHCTBO
3aMau u ynpaxHeHui Oepercs n3 KHMMoB EI'D mo xumum mnpeapiaymux JeT, 4YTO IO3BOJISIET
OCYLIECTBISATh MOATOTOBKY ydamuxcs kK caade EI'D mo xumwuu. st onleHuBaHUsI YPOBHS JOCTHXKEHHIM
yUYaIuxcs MpeayCMOTPEHO MPOBEJCHUE KOHTPOIBHBIX padoT, 3aU4€TOB.

@opMbl OpraHU3aALMNH IE€ITEIBHOCTH YYalIUXCsl: TPYIIOBbIE, NHIUBHUAYalIbHBIE.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA.
IIpeamMeTHbIe pe3yabTaThl.
3HaTh / MOHUMATh XUMHUYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKHUX JIEMEHTOB, (POPMYJIIbl XUMUYECKUX
BEIIECTB M YPAaBHEHHS XUMUYECKHUX PEaKINii; OCHOBHBIC XUMUYECKHE TIOHSTHS: XUMHYECKHH JIIEMEHT,
aToM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHAsl Macchl, BEIIECTBO, MaccoBasi U 00beMHast
JIOJTH, XUMUYECKasl PeaKIvsl; yMETh Ha3bIBaTh: XUMHUECKHE SJIEMEHTBI; ONPEIENIATh: COCTaB BEMIECTB IO
ux (opmyinam; oOpamaTbcs ¢ XMUMUYECKOH MMOCy10i 1 1abopaTopHbIM 000PY0BAHUEM; BHIYUCIISTD:
aTOMHYIO ¥ MOJICKYJISIPHYIO MaccChl; IIPOU3BOIMTH PacyeT MacChl OCHOBHOTO BEIIECTBA 110 Macce
BEILIECTBA, COJIEPIKAILETO OMPEEICHHYI0 MacCOBYIO JIOJIO IpUMecel U Ipyrue MoAu(pHUKalMOHHbIE
pacueThl ¢ UCIOIH30BAHNEM ITUX TOHSATHI.
MeTanpeaMeTHble pe3yJibTAThI.
PeryasituBubie YY/I:
CamocrosTenbHO 0OHAPYKHUBATh U POPMYIUPOBATH MPOOIIEMY B KJIACCHOW U MHAUBUAYAIbHON y4eOHOU
NeSITeIbHOCTH. BpIIBUTaTh BEpCUM peleHus TPo0JIeMbl, OCO3HABATh KOHEUHBIN pe3yJIbTaT, BBIOMPATh U3



MPEJIOKEHHBIX CPEACTB U UCKATh CAMOCTOSITENIbHO CPECTBA TOCTUXKEHUs 1ienn. PaboTas mo
MPEJIOKEHHOMY | (MJIH) CAMOCTOSITENIEHO COCTABICHHOMY IUTaHY, HCIIOIh30BaTh HAPSAY C OCHOBHBIMU
CPEICTBAMU U JIOMOJHUTENbHBIE: CIIpaBOYHAs JIUTEpaTypa, KoMibioTep. PaboTath 1o caMocToATenbHO
COCTaBIICHHOMY ILIaHY, CBEPSISICh C HUM U IIENIBIO IS TEIIbHOCTH, UCIIPABIISS OIIMOKH, UCTIONB3YSI
CaMOCTOSITENILHO MOA00paHHbIe cpeacTBa. CaMOCTOATEILHO OCO3HABATh IPUUMHBI CBOETO ycIiexa Uiu
HEeycIleXa U HaXOUTh CIIOCOOBI BBIX0O/A 3 CUTYAI[MH HeycreXa. YMETh OIICHUBATh CTENEHb YCIEITHOCTH
CBOEH MHIUBUyalbHONU 00pa30BaTeNbHOM eATeNbHOCTH. [laBaTh OLIEHKY CBOUM JIMYHOCTHBIM
KauecTBaM M 4epTaM Xapakrepa («KaKoB 51»), ONPEACISATh HAPaBICHUS CBOCTO Pa3BUTHS (KKAKUM S XOUY
CTaTbh», «4TO MHE JIJIsl 3TOTO HA/I0 CHIETaTh).

Ilo3naBarebuble YY :

AHanu3upoBaTh, CPABHUBATH, KIACCH(PUITMPOBATH H 00001IaTh N3ydeHHbIC MOHATHS. CTPOUTH JTOTUIHOE
paccyXk/eHue, BKIIoYarollee YyCTaHOBJICHHE IPUYUHHO CIIECTBEHHBIX cBsi3el. [IpencraBnare
nH(OPMAIIHIO B BUJIE KOHCIIEKTOB, TabmuIl, cxeM, rpadukos. [IpeoOpa3oBsiBaTh HHGOPMAIIHIO U3 OJHOTO
BHJIa B IPYTOM U BBIOUpaTh yI0OHYIO 17151 ce0st hopMy (DUKCAIIMU U TIPEACTABICHHS HH(OPMAITHH.
CamMomy co37aBaTh HCTOYHUKHM HH(DOPMAIIK Pa3HOTO THTIA U JIJIS pa3HBIX ayIUTOPUH, COOJFOIATh
npasuiia ”HGOPMAITMOHHOM 0€30MacCHOCTU. Y METh UCIIOJIb30BAaTh KOMITBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH KaK UHCTPYMEHT IS TOCTHKEHUS CBOUX IIeJicH. YMeTh BHIOUpaTh aJIeKBaTHEIC 3a/1a4e

IPOrpaMMHO-aINIapaTHBIE CPEICTBA U CEPBUCHI.

KommyHukaruBubie YY/I:

OtcTanBas CBOIO TOUKY 3pEHUS, IPUBOAUTH apTyYMEHTHI, MOATBEPkKAast UX GakTtamu. B nuckyccum ymeThb
BBIJIBUHYTh KOHTPAPTyMEHTEHI, epepasupoBaTh CBOKO MBICIIb. Y UHTHCS KPUTHIHO, OTHOCHTHCS K CBOEMY
MHEHUIO, YMETh IPU3HABATh OMIMOOYHOCTH CBOETO MHEHUS (€CIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.
YMeTh B3IISIHYTh HA CUTYAIMIO C MHOM IMO3HUIIUY U JIOTOBAPUBATHCS C JTFOABMH HHBIX TTO3UITUH.
JInuHOCTHBIE pe3yJIbTaThl.

MCIIOJIb30BaTh TPUOOPETCHHBIC 3HAHUS M YMEHUS B IIPAKTHUECKOM IEATEITHPHOCTH M MOBCEIHEBHON
JKU3HU JJ1s1: 0€30MacHOro 00palleHus C BeleCTBAMHU U MaTepHallaMu; SKOJIOTUYECKU TPAMOTHOTO
MOBEJICHUS B OKPY)KAIOIICH CpeJie; OIICHKH BIIMSHUS XHMHUECKOTO 3arps3HCHUS OKPYXKAIOIICH Cpeibl Ha
OpTraHM3M 4YeJIOBEeKa; KPUTUUYECKOM OlleHKH HH(POPMAIIUHU O BEUIECTBAaX, UCTIOIb3YEMbIX B OBITY;
MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIUH.

Coaep:xanue Kypca.

Tema 1. CTpyKTypa KOHTPOJILHO-U3MepHUTeJbHbIX MaTepuanoB EI'D no xumun. OcodennocTn
CaMOCTOSITEJIbHOM MOAr0OTOBKM IKOJbHUKOB K EI'J (1 yac)

Crneunduxanus EI'D no xumuu 2021 r. [Inan sx3amenanonsoit padotsl EI'D no xumuu 2021 r.
(ITPUJIOXKEHHUE k cnenmdukarun). KogudukaTtop 31eMeHTOB coAepKaHUs M0 XUMHUHU IS COCTaBIEHUS
KNMosg EI'D 2021 r. KouTpoasHO-u3MepuTebHble MaTepuaisl o xumuu 2020-2021 r. (ananu3
TUIHYHBIX OIIHOO0K).

Xapakrepuctrka cojepxxanus 4acTHA EI'D nmo xumuu 2021 r. XapakTepucTHKa CoAepKaHus
gactuB EI'D no xumuu 2021 r. Xapakrepuctuka coaepxxanus yactu C EI'D nmo xumun 2021 r.

Tema 2. TeopeTudeckue ocHOBbI XuMuUHU. O0mas xumus (8 yacos)

2.1. Xumuueckuii snemenm

CoBpeMeHHbIE MPECTABICHUS O CTPOeHUHU aToMa. CTpoeHHUE 3JEKTPOHHBIX 000JI0UYEK aTOMOB
3JIEMEHTOB TIEPBBIX YETHIPEX MEPUOJIOB: S-, P- 1 d-3JIeMEHTHI. DJIeKTPOHHAs! KOH(PHUTYpaIus aToMa.
OcHOBHOE U BO30YX/IEHHOE COCTOSIHUE aTOMOB.

Ilepnonnueckuil 3aKOH U NIEPUOIUYECKAs CUCTEMAa XUMUYECKUX di1eMeHToB J1.11. MeHneneesa.
Pannycel aToMOB, UX EPUOANYECKHE U3MEHEHUS B CUCTEME XUMUYECKUX JJIEMEHTOB. 3aKOHOMEPHOCTH
U3MEHEHUS XMMUYECKUX CBOMCTB 3JIEMEHTOB U UX COCIMHEHMH 110 nieprojaM u rpynnam. Ilonsatue o
PaAMOaKTUBHOCTH.

2.2. Xumuueckas c6:3b U CmpoeHue eujecmsa



KoBaneHntHas xumuieckast CBsi3b, €€ pa3HOBUAHOCTH (TIOJISIpHAS U HETIOJSIPHAs ), MEXaHU3MBbI
oOpa3oBaHus. XapaKTEPUCTUKHN KOBAJIGHTHOW CBS3M (IUIMHA U YHEPTUs CBs3M). IOHHAs CBSI3b.
Merannuueckas cBsi3b. BogopoiHast CBA3b.

DIEeKTPOOTPULIATENbHOCTh. CTENEeHb OKUCIICHUS U BAJIGHTHOCTh XMMUYECKUX 3JIEMEHTOB. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL. 3aBUCUMOCTh CBOMCTB BEILIECTB OT OCOOCHHOCTEH HX
KPUCTAJUIMYECKOU PELICTKH.

2.3. Xumuueckue peaxyuu

2.3.1. Xumuueckasi KHHETUKA

Knaccudukanust xumuueckux peakiuuid. TernaoBoi 3phekT XuMUIECKON peaKIuu.
Tepmoxumuueckue ypaBHeHUsI. CKOPOCTh peakliiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX ()aKTOPOB.

OOpaTuMbie 1 HEOOPATUMBIE XUMUYECKUE peakiini. XUMHIeCKoe paBHOBecue. CMeleHne
XUMHYECKOT0 PABHOBECHUS IMOJI JCHCTBHEM Pa3INuHbIX (haKTOPOB.

2.3.2. Teopust 3JIEKTPOIUTUIUECKOMN TUCCOLUALIUU

DNEKTPOIUTHYECKAs JUCCOLUAIUS JIEKTPOJIUTOB B BOAHBIX pacTBopax. CUIbHbIE U cialble
ANEKTPONUTHI. Peakiiuu noHHOTO 0OMeHa.

XapakTepHble XUMUYECKIE CBOWCTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX. XapaKTepHbIE
XUMHUYECKHE CBOWCTBA OCHOBAHUI M aM(OTEPHBIX THAPOKCHIIOB. XapaKTEPHbIE XHMUYECKHE CBOWCTBA
KHUCJIOT. XapaKTEPUCTHKA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHHM C MO3ULIMU TEOPUHU
aNeKTposuTUYecKoi auccouuanuu (TI/).

XapakTepHble XUMUYECKHE CBOMCTBA COJICH: CPEAHMX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
pUMeEpe COSTUHEHUN aTIOMUHMS U IIMHKA). ['maposnus coneit. Cpena BOJHBIX PaCTBOPOB: KUCIIAs,
HelTpanbHas, menouynas. Bogopoausiii mokasarens (pH). MaaukaTopsl. Onpenenenue xapakrepa cpeibl
BOJIHBIX PACTBOPOB BEILIECTB.

2.3.3. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

Peaknuu okuCIMTETEHO-BOCCTAHOBUTEIBHBIC, X KiaccuduKalms Koppo3us MeTauioB U CriocoObl
3alIUThI OTHEE. DIEKTPOIN3 PACIIIaBOB U PACTBOPOB (Coliei, menoyeil, kucnor). Peakiuu,
MOATBEPKIAOIINE B3aUMOCBSI3h PA3TMYHBIX KJIACCOB HEOPTAHMYECKUX COSTUHEHUHN.

2.4. Pewuenue mpenupogounvix 3aoau no meme: « Teopemuueckue ocnoevt xumuu. Qowan
xumusn» » (no mamepuanam KHMoe EI'3 2021-202222)

Boluncnenre Macchl paCTBOPEHHOTO BEIIECTBA, COJAEPKAILETOCs B ONPEAEICHHOM Macce pacTBOpa C
M3BECTHOM MaccoBoil osiel. PacueTsl: 00bEMHBIX OTHOIIEHUH Ta30B MPU XUMUYECKUX PEAKIUAX.
Pacuetsl: TemnoBoro s¢dexra peakuuu. PacueTsi: MaccoBoii JOIU (MacChl) XUMUYECKOTO COSTUHEHUS B
cMecu. Hanncanue ypaBHEHUN OKUCITUTEIHFHO-BOCCTAHOBUTENBHBIX PEAKIIHi, paCCTaHOBKA
K02 UITMEHTOB METOI0OM JIEKTPOHHOTO OanaHca.

Tema 3. Heopranunueckasi xumus (10 yacos)

3.1. Xapaxmepucmuxa memainios 21aéuvix N0O2PYnn U UX coOeOUuHeHUtl

OO0m1as xapakTepucTUKa METAIUIOB TJIaBHBIX noarpytil -1 rpynm B ¢BsA3M ¢ UX MONOKEHHUEM B
NEePUOANYECKON crcTeMe XuMuueckux snemMeHToB JI.. MenneneeBa 1 0COOEHHOCTH CTPOEHUS HX
aTOMOB.

XapakTepHble XMMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB M COCIMHEHUM METAJIJIOB - IIEJIOYHBIX,
IEJIOYHO3EMETBHBIX, aTFOMUHMSL.

3.2. Xapakmepucmuka HemMemannios 21aeHvlx NOOZPYNN U UX COeOUHeHUl

OO61mas xapakTepuCcTHKa HEMETaUIOB TaBHbIX noArpymnm [V—VII rpymnm B ¢BsI3u ¢ UX MOJ0KEHUEM
B MIEPUOANYECKON crcTeMe XuMuueckux 3nmeMeHToB JI.M1. MenaeneeBa 1 0COOEHHOCTSIMH CTPOSHUS UX
aTOMOB.

XapakTepHble XMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U COCIMHEHU HEMETAIIJIOB - BOJIOPO/A,
raJIoreHoB, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS.

3.3. Xapaxmepucmuka nepexoonsix 31eMeHmo8 U Ux cOeOuHeHull

XapakTepucTrKa TEPEXOHBIX JIEMEHTOB — MM, IIMHKA, XpOMa, JKeJie3a 10 UX MOJI0KECHHUIO B
NEPUOANYECKON crcTeMe XuMuueckux 3nemMeHToB JI.M1. MenaeneeBa 1 0COOEHHOCTSIM CTPOSHUS UX
aTOMOB.

XapakTepHble XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB M COCTUHEHUM MEPEXO0IHBIX METAIIIIOB —
MeIH, [IUHKA, XpOMa, JKele3a.



3.4. Pewuenue mpenupogounvix 3aoau no meme: «Heopzanuueckana xumuny (no mamepuanam
KHMoe EI'D 2021-202222)

Pacuetsl: Mmacchl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEaKIMH, €CIIM OJHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OIPEIEICHHON MaCCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA.

Pacuersl: MaccoBoil uiin 00BEMHOMN JOTU BBIXOJIA MPOAYKTA PEaKIIMHU OT TEOPETUUECKU
BO3MOXKHOT'0. PacueTsl: MaccoBOM J10JM (Macchl) XMMHUECKOT0 coequHeHust B cMecu. Onpenenenue pH
Cpenbl paCTBOPOM COJIEH.

['eHeTnyeckas CBsI3b MEXAY OCHOBHBIMU KJIACCAaMHU HEOpPraHW4ecKuXx coenuHeHuil. KauectBeHHble
peaklMi Ha HEOPTAaHUYECKUE BEUIECTBA U MOHBI.

Tema 4. Opranuveckas xumus (10 yacos)

4.1. Yenesooopoovt

Teopus cTpoeHUs1 OpraHUYECKUX COeIMHEHUI. VI30Mepus — CTpYKTYpHasi U IPOCTPAHCTBEHHAS.
['oMosioru ¥ roMOJIOTHYECKUH P,

Tunsl cBsA3eil B MOJIEKyJIaX OpraHMYecKux BellecTB. [ nuépuansanms aroMHbIXOpOUTasIel yriepoaa.
Pagukan. ®ynkuuoHansHast rpynmna. Kiaccudukanus 1 HOMEHKIIaTypa OpraHUYeCKUX COSIMHEHHH.

XapakTepHble XMMHUYECKHE CBOMCTBA YIIIEBOJOPOAOB: AJIKAHOB, LIMKJIOAJIKAHOB, aJIKEHOB, TUEHOB,
ankuHOB. [IpupoaHbIE HICTOUHUKH YTIIEBOJOPOOB, UX NepepadoTka. MexaHU3Mbl peakui
MpUCOEIMHEHHS B opranndeckoit xumuu. [Ipasuno B.B. MapkoBHuKOBa, npaBuiio 3aiiiea A.M.

XapakTepHble XUMUYECKUE CBOMCTBA apOMATHUECKHUX YIJIEBOJAOPOIOB: O€H30Ja U TOJIyoa.
MexaHu3Mbl peakiuii 3J1eKTpoUILHOTO 3aMEIIEHUS B OPTaHUYECKUX PEaKLIUX.

Bricokomonekynsipable coequHeHus. Peakiyy noivMepu3anuu 1 noJukonaeHcauuu. [Tonmumepsr.
[1nacTmaccel, BOJIOKHA, KAy4yKH.

4.2. Kucnopoocoodepaicawjue opeanuyeckue coeOuHeHus

XapakTepHble XMMUYECKUE CBOMCTBA MIPEAEIbHBIX OJJHOATOMHBIX 1 MHOTOATOMHBIX CIIUPTOB,
¢deHona. XapakTepHble XUMUYECKUE CBOWCTBA allbJIETU/I0B, IIPECIIbHBIX KAPOOHOBBIX KUCIIOT, CIOKHBIX
a¢upoB. buonoruuecku BaxxHbIe BEIIECTBA: YTIIEBOAbI (MOHOCAXAPUIbL, JUCAXAPUIBI, TOJIMCAXAPUIbI).
Peaknnn, noaTBepKAarOIIME B3aUMOCBS3b YIVIEBOJIOPOI0OB U KHCIOPOACOIEPKAIUX OPTaHUYECKUX
COCIMHEHU.

Opranudeckue COeIMHEHNUs, COJIepKaIINe HECKOIbKO (PYHKIIMOHAIBHBIX. OCOOEHHOCTH
XUMUYECKHX CBOMCTB.

4.3. A3omcoodepoircawyue opeanuueckue coeOuHeHus U OUONO0SULECKU BANCHBLE OP2AHUYECKUE
seujecmea

XapakTepHble XUMHUYECKHE CBOMCTBA a30TCOAECPKAIINX OPTaHUYECKUX COEIMHEHUI: aMUHOB U
aMUHOKUCIIOT. brojornuecku BayKHbIE BEHIECTBA: KUPBI, OCTKU, HyKJIEHHOBBIE KUCTOTHI. [ OpMOHEI.
®epMeHThl. MeTaIUTOPraHUYECKUE COETMHEHHUS.

4.4. Pewuenue npakmuueckux 3aoau no meme: «Opzanuueckas xumusay (no mamepuaniam
KHMoe EI'D 2021-2022 2)

HaxoxaeHue monekynsapHoil popmyssl BeecTBa. [ eHeTHuecKas CBsA3b MKy HEOPraHUUECKUMU U
OpraHMYeCKUMH BenlecTBaMu. ['eHeTnyeckas CBsA3b MEXKAY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX
BerecTB. KauecTBeHHBbIC peakIIui Ha HEKOTOPBIEC KIIACCHl OPTAaHMUECKUX COSAMHEHMH (AIKeHBI, alIKaHBbI,
CIUPTBI, aJIbAECTUAbI, KAPOOHOBBIE KUCIIOTHI, YIIIEBObI, OenKn). neHTudukanys opraHuueckux
COCIMHEHUI.

Tema 5. O00011eHNE M TIOBTOPEHHE MaTepPHAJIa 32 KypPC MIKOJIbHBIN Xumuu (5 4acos)

OcHoBHbIE IOHATHSA U 3aKOHBI XUMuH. [leproandeckuii 3axon [I.11.Meneneesa u ero pusndeckuit
cmbici. Teopus cTpoeHus oprannyeckux BemecTB A.M. ByTiiepoBa 1 0cOOEHHOCTH OpraHUYeCcKUX
coenMHeHU. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B HEOPTAaHUUECKOW U OPraHWYECKOM XUMUHU.
['eneTndeckast CBA3b MEXKy HEOPTaHUUECKHUMHU ¥ OPTAaHUYECKUMU COSAMHEHUSIMHU. DKCIIEPUMEHTATHHBIC
OCHOBBI OPTaHUYECKOW U HEOPTaHUYECKON XUMUHU.

PaboTa ¢ KOHTpOIBLHO-U3MEPHUTENBHBIMUA MaTepuaiamMu EI'D mo xumumn.

Hmoezoswiii konmpons 6 hopme EID.

KasennapHo-remaTu4eckoe NJiaHMPOBaHUe



Ne JlaTa npoBenenust
HanmeHoBaHMe pa3ie/ioB U TeM
yYpoka Inan ‘ dakTt
TemaNel: «CTPYKTypa KOHTPOJIBLHO-U3MEPUTEIbHBIX MaTepuanioB EI'D no xumu
Oco0eHHOCTH CAMOCTOATEILHOM MOAT0TOBKH MIKOJLHUKOB K EI'» (14)
1.1 CTpyKTypa KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTePHAJIOB.
TunoBsle omurOKK MpU BeIONHEHNH 3aJanuid EI'D moxumum.
OCOOCHHOCTH TIOJTOTOBKU K DK3aMEHY.
TemaNe2: «Teoperuueckue ocHOBbI Xumuu. O0mas xumusi»(84)
1(2) XUMHUYECKUH 3JIEMEHT U XMMUYECKasl CBS3b
2(3) Penrenue 3anau mo teme: « XMMUYECKHIA DJIEMEHT U XUMHYECKAs CBSI3b.
3(4) XuMu4ecKkasi KHHETHKA
4(5) Perrenue 3amau mo teme: « XUMHUYeCKasi KHHETHKAY.
5(6) Teopust AIEKTPOIUTHYESCKOM AUCCOHALIAH
6(7) Pemenue 3anau o teme: «Teopust 37EKTPOTUTHUECKON JUCCOITMALIAI.
7(8) Teopust AIEKTPOIUTHYESCKOM AUCCOHALIUH
8(9) Pernrenue 3amau mo teme: «OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKITUIY.
TemaNe3: «Heopranuveckast xumus» (104)
1(10) XapakTeprcTUKa METAJIOB TJIABHBIX MTOATPYII U UX COSTUHEHUH.
2(11) Pemenne 3amau no teme: «ll{enounsie u men0YHO3EMENBHBIE AIIEMEHTHI H ¥
COCIIMHEHUS.
3(12) XapakTeprcTHKa HEMETAJUIOB IIaBHBIX MOJTPYIII H UX COSANHEHHUH (Taor:
BOJIOPOJ).
4(13) Pemenue 3amau mo teme: «l asoreHb».
5(14) Pemenne 3amad no teme: «[loarpynma kuciopozaa, BOZOPOI».
6(15) XapakTeprcTHKa HEMETAJUIOB IIABHBIX MOTPYIII M KX COSANHEHUH (TIOATD
YIIEpoAaa).
7(16) Pemenwne 3anad mo teme: «[loarpymma azorta
8(17) Pemenne 3anad no reme: «[loarpymnma yrieponaay.
9(18) XapaKkTepuCcTUKa METAJIIOB MOOOYHBIX MOATPYIII U UX COSAUHEHHH




10(19)

Pemenue 3anad no teme: «XapaKTepuCTHKA METAJIIIOB MOOOYHBIX MOATPYIIT

TemaNe4: «Oprannyeckasi xumusp» (1049)

1(20) Teopust cTpoeHUs1 OpraHUYECKUX coenuHeHnid. M3omepus.
2(21) VYTIeBOAOPOABI — AJIKAHBI, AIKSHBI, ITUKIOAIKAHBI, AIKMHBI, aJIKaTUCHBI.
3(22) Pemrenue 3amau o teme: «lIpenenbHbIe yriaeBOAOPOIABI.
4(23) Pemrenue 3anau o teme: «HernpenenbHbIEC yriIeBOAOPOIBI.
5(24) ApOoMaTHYEeCKUE YTrIICBOIOPOIBI.
6(25) Kucnopoacoaepskaiine opraHHueCKUe COSTUHCHHS (CpaBHUTEIbHAS XapaKT
QJIBJICTUIOB U KAPOOHOBBIX KUCJIOT)..
7(26) Pemrenue 3amau.
8(27) Pemenwne 3amay.
9(28) A3oTCoAepIKaIe OPraHUIEeCKUE COSTUHEHHS 1 OMOJIOTHYECKH BAYKHBIC BEl
10(29) Penrenue 3anau.
TemaNeS: «O0001IeHHe H TOBTOPeHHE MaTepHaJia 32 IIKOJbHBIH Kypc XuMum» (5
1(30) Hmoeosuviii konmponws 6 ¢hopme EI'D.
2(31) :
Hmoeosuwiti konmpons 6 popme EI'D
3(32) O0o00mIeHre MaTepuraa 1o TeMe MKOJIFHOTO Kypca «OpraHndeckast XHMUSL:
paz00p TUIMMYHBIX OMTHOOK.
4(33) O06006mIeHre MaTepHaa 1o TeME MIKOJILHOTO Kypca «O0Ias XUuMUs - PEII
TUIWYHBIX OIIUOOK
5(34) O6o0061eHre MaTepHala 1o TeMe IKOJIbHOro Kypca «Heopranudeckas Xumi

paz00p TUIMMMYHBIX OIMTHOOK

Onenka yuyeOHbIX TOCTHKEHUI 00yJarouxcs MPOU3BOJUTCS C YUE€TOM LieJieil MpeaBapuTeabHOro,
TEKYILET0, TAMHOTO U UTOTOBOI'0 MEIarornyeckoro KOHTPOJIs 1o IMporpaMme yueOHOro Kypcea.

Kpurepun onenkn
Ouenka 3a4TeHo S(0TJIMYHO)

BrinonHenue 3a1aHuii TEKyero KOHTPOJIs (TeCTOBbIE TPOBEPOUHBIE pPabOTHI) - 0TBET coaepxut 90-100%

JJIEMEHTOB 3HAHUU.

OreHka yCcTHOTO OTBETa, MUCbMEHHON KOHTPOJIBHOW paboOTHI (3a7jaHus CO CBOOOTHO KOHCTPYHUPYEMBIM
OTBETOM): B OTBETE MPUCYTCTBYIOT BCE MOHATHUS, COCTABJISIONINE COIepKaHNe JaHHOU TeMbl (OCHOBHBIE
3aKOHBI U TEOPUU XUMHH, 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUECKUX PEAKLIUH, 001I1e HayYHbIe



MPUHLIMITBI IPOU3BOACTBA HEOPraHMUYECKUX U OPTaHUYECKUX BEIECTB U JIP.), @ CTENEHb UX PACKPBITHS
COOTBETCTBYET YPOBHIO, KOTOPBIN MIPEIyCMOTPEH TOCYIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM.
OTBeT 1eMOHCTPUPYET OBJIAJCHHUE YUaITUMCS KIIOUEBbIMU YMEHHUSMHU, OTBEYAIOUIMMH TPEOOBaHUAM
CTaHJapTa K YPOBHIO MMOATOTOBKH BBITYCKHUKOB (TPaMOTHOE BJIaJICHUE XUMUYECKUM SI3BIKOM,
HCIOJIb30BaHNE XUMUYECKOM HOMEHKIATYPHI - «TPUBHAIILHOW HIIM MEXIYHAPOAHON, YMEHUE
KJIACCH(PUITUPOBATH BEIIECTBA U PEAKIINH, TEPMHUHOJIOTHYECKH IPAMOTHO XapaKTEePH30BaTh JTHO00H
XUMHUYECKHH MPoLecc, 00bSICHITh 00YCIOBICHHOCTh CBOMCTB U MPUMEHEHHUS BEUIECTB UX CTPOCHHEM U
COCTaBOM, CYIIHOCTb M 3aKOHOMEPHOCTb NMPOTEKAHUS U3YUYECHHBIX BUIOB peakiiuii). B orBeTe Bo3MokHas
OJIHa HECYIIECTBEHHAsl OIIMOKA.

OrneHka yMEHUHN peliaTh pacyeTHbIC 33/1a4u: B JJOTMYECKOM PACCYKJIEHUU U PEIICHUN HET OIHOOK,
3aJayua perieHa paoHAIbHBIM CIIOCOOOM.
4(xopo10) BeimonHenue 3a1annii TEKyero KOHTPOJIs (TECTOBBIE MPOBEPOYHBIC PAOOTHI) OTBET
conepxut 70-89% 311eMeHTOB 3HAHUM.

OreHka ycTHOTO OTBETa, MUCbMEHHON KOHTPOJIBbHOM paboThl (3a1aHusl CO CBOOOAHO KOHCTPYHPYEMbBIM
OTBETOM): B OTBETE NMPUCYTCTBYIOT BCE MOHATHUSA, COCTABJISAIONINE OCHOBY COJEP>KaHUSI TEMBI, HO IPU UX
PaCKpPBITUU TOMYIICHBl HETOYHOCTH, KOTOPBIE CBUAETEILCTBYIOT O HEIOCTATOYHOM YPOBHE OBJIA/ICHUS
OTJICTBHBIMHU KITFOYCBBIMUA YMEHUSMH (OIIHUOKH TIPU ONPEACIICHUH KITacCU(DUKAIIMOHHBIX TIPU3HAKOB
BEIIIECTB, UCIOJb30BAHUN HOMEHKIIATyphl, HATUCAHUH YPABHEHUN XUMUUYECKUX PEaKIUN U T.I1.).
OrneHka yMEHHI peniaTh pacueTHBIC 3a7ja4M: B JOTHYECKOM PACCYKICHUU U PEIICHUN HET CYIIECTBEHHBIX
oIMOOK, HO 33/1a4a pelieHa HepaloHaIbHBIM CIIOCOO0M HIIH JOMYILEHO He OoJiee IBYX
HECYIIECCTBCHHBIX OIIHOOK.

3 (ynoBjeTBOpUTEIbHO) BhInonHeHHE 3a1aH1i TEKYIIIETO KOHTPOJIS (TECTOBBIE MPOBEPOUYHBIC PAOOTHI)
OTBET CoJIepkUT 50-69% 371eMEeHTOB 3HAHUIA.

OrneHka ycTHOTO OTBETa, MMCHbMEHHOM KOHTPOJIBHOU paboThl (3aaHus cO CBOOOIHO KOHCTPYUPYEMBIM
OTBETOM): OTBET IOJHBIN, HO MPU STOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HETIOTHBIMN,
HECBSI3HBIN (OTCYTCTBYIOT HEKOTOPBIE MOHATHUS, HEOOXOAUMBIE JIJISl PACKPBITUS OCHOBHOTO COJIEPIKAHUS
TEMBbI); B OTBETE MPOSBIIACTCS HEIOCTATOUHASI CHCTEMHOCTh 3HAHUW WJIM HEIOCTATOUHBIN YPOBEHB
BJIQ/ICHUS COOTBETCTBYIOIIMMHU KIIFOUEBBIMH YMEHUSMHU.

OrnieHKa yMEHMI periaTh pacueTHBIE 3a7]a4H: B JOTHYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OIINOOK,
HO JIOTYIIIEHA CYIIECTBEHHAs OIIMOKA B MAaTEMAaTUYECKUX pacueTax.

He 3auTeHo 2(Hey10BIETBOPUTEIBHO)

Brinmonnenue 3aganuii TEKyIero KOHTPOIIs (TECTOBBIE MPOBEPOUHBIE pa0OTHI) OTBET COACPKUT MEHEE

50% sneMeHTOB 3HAHUIA.

OreHKa yCTHOTO OTBETa, MUCHbMEHHON KOHTPOJIBLHOU paboThI (3a1aHusl CO CBOOOAHO KOHCTPYHPYEMBIM
OTBETOM): IIPU OTBETE OOHAPYKEHO HEMOHUMAaHKE yYalllUMCsl OCHOBHOT'O COJIEpKaHUsl y4eOHOT o
MaTepuaia Uil JOMYIIeHbI CYIIECTBEHHBIC OITUOKHU, KOTOPHIE YUAIIUHCS HE MOXKET UCIIPABUTh MPU
HaBOJSIIITUX BOMPOCAX YUHUTEIIS, TP OTCYTCTBUU OTBETA.

OreHka yMEHU peliaTh pacyeTHbIE 3aaUn: UMEIOTCS CYIIECTBEHHBIE OITMOKH B JIOTHYECKOM
paccyXJeHUH U PELleHNH; 3a/1a4a He pelleHa.

YMK pas yunreds:

1. T'.E. Pym3utuc, ®@.I'. ®enpaman. Xumus. 10 knace, ydeOHUK € PHIIOKEHUEM C 3JIEKTPOHHBIM
Hocureniem, M. IIpocsemenue, 2020r.

2. H.H. I'apa Xumus: ypoku B 10 ki1.: mocobue s yuurens. — M.: IIpocemienue, 111c;
3.H. I1. I'aBpyceiiko «IIpoBepounbie pabOTHI IO HEOPraHUUECKOH XUMUHU. 10 K.

4.M.B. 3yeBa «KoHTpoJbHBIE U TPOBEPOUHBIE PAOOTHI 10 XUMHHU 10 Ki».

5.C.B. I'opbynmioBa «TecTsl 10 OCHOBHBIM pa3jieiiaM IIKOJIBHOTO Kypcay.

6 . Uurepuet-pecypenr http://fcior.edu.ru/

7.®enepanbHbIi HEHTP HHPOPMAIIMOHHO- 00pa30BaTENIbHBIX PECYPCOB
http://orgchem.ru/chem2/index2.htm

8. MlHTepakTUBHBINA MyIbTUMEANA YUeOHUK «OpraHndeckas XuMH
http://alhimikov.net/organikbook/menu.html

9.D1eKTPOHHBIN yU4eOHHK MO0 OpraHnyeckoi xumun http://orgchem.ru/



https://www.google.com/url?q=http://orgchem.ru/chem2/index2.htm&sa=D&source=editors&ust=1677151122579776&usg=AOvVaw3qKgVZa30cPxM5LaI77cRC
https://www.google.com/url?q=http://alhimikov.net/organikbook/menu.html&sa=D&source=editors&ust=1677151122580097&usg=AOvVaw2gdbUM022kWcRZOH13mQ4T
https://www.google.com/url?q=http://orgchem.ru/&sa=D&source=editors&ust=1677151122580294&usg=AOvVaw1_XoYK9JXyFqNiiL1fRWTY

10.uTepakTuBHBI yuyeOHuK Oprannyeckas xumus http://www.hemi.nsu.ru/
11.0cHoBbl xumuu. MHTepHET yueOHnuk http://www.chem.msu.su

12.9mexTponHast 6HOIHOTEKa yaeOHBIX MaTepHaiioB mo xumun http://himiya-video.com/
13.Buneoypoxu no xumun https://chem-ege.sdamgia.ru/

14.Pemy EI'D http://www.fipi.ru

Jlutepatypa aJis y4yauuxcs:

1. I'.E. Pymsutuc, ®@.I'. ®enpaman. Xumus. 10 kiacc, yueOHUK ¢ IPUIIOKEHUEM C AJICKTPOHHBIM
Hocutenem, M. [Ipocsemenune, 2020r.

2.H. I1. I'aBpyceiiko «IIpoBepounbic pabOTHI IO HEOPTAaHMIECKOW XUMHH. 10 K.
3.M.B. 3yeBa «KoHTpobHBIE U TPOBEPOUYHBIE pabOTHI 110 XUMHH 10 K.

4.C.B. I'opGyH1oBa «TecTsl IO OCHOBHBIM pa3zeiiaM HIKOJIBHOTO Kypcay.
MarepunanbHO-TeXHH4YeCKOe o0ecnieyeHre 00pa3oBaTeIbHOIO NMPolecca YpoKoB XI/IMI/II/IH
KaOGuHeT XuMuu COCTOUT U3 KJIACCHOM KOMHATHI U J1a00paHTCKOM
1.Y4ebHO-MeToIn4ecKre OCOOUS TSl YUUTENs, YIaIUXCs

2. JInpakTuuecKkuii MmaTepua, pa3gaToOuHbIi MaTepual

3.Mebens u 06opyaoBaHue KabWHETA

Croun yunrenbckuit

Cron neMoHCTpallMOHHBIN

Crosbl y4eHHUECKHe

Crynbs yueHn4yeckue

BriTsoxHOM 1Kad

Jocka

4. Texuuueckue cpencTa oOyueHus

[IepcoHayIbHBIN KOMIIBIOTED

[IpoexTop

IIpoekunoHHbIN SKpaH

5. OdopmieHue NOCTOSHHOE (CTEH/IbI)

[Tepuonuueckas cucreMa XUMHUYECKUX AJIEMEHTOB

DIEKTPOXUMHUECKUH PsiT HANPSHKEHHSI METAJIOB

PacTBOopuMOCTH KHCIIOT, COJIEH U OCHOBAaHUU B BOJE

6. Odopmienre cMeHHOe (TaOIuIIbI)

7. JJaboparopHOe 000pyJ0BaHUE

8. PeakTuBBI

9. HaGops! mocyibl

10. Mozaenu KpUCTaAIUIMYECKUX PELIETOK

11. HaGops! 111 MOJIeIMPOBaHUS CTPOSHHSI HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB
12.Konnekuuu no opraHuueckoil 1 HEOpraHM4eCKOH XUMUU
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