MyHununajbHoe 0101KeTHOe 001e00pa3oBaTe/ibHOe yupexaeHue «CpeaHss

o0ueodpa3oBarebHas mKogaa Nel

¢ yriiy0JIeHHbIM M3y4Y€HHEM OTAeJbHBIX NPeIMETOB» I'. AHTapCcKa

Yisepaadio: Corsacosano:
Jnpexyop MEOY COHY Nel 0 Jam. ampextopa no HMP
Kirafowh M. Il Tomswtoga M.
5.09. 3024 r. ’ bl A

5.00,2024

PABOYASA ITPOTPAMMA
BHeypouHas 1eATeJIbHOCTH
«T'oroBumcda k EI'D nmo xumun»

11 KIJACC

HA 2024 -2025 yyeOHbIii 1o

Pacemorpeno ua sacenanui MO
[potokos No 1 ot 4, 09. 2024 .

Pykosojmrens MO

: M 154
Kpyrnosa EB. (4]
(OMITHE, WHHIRIN HOANHCN

(KoJIMYecTBO YacoB: 1 yac B HeJeJI10, Bcero 34 yaca)

VYuutens xumun Xapuna E.1O.



TlosicHuTENBLHAS 3aIHCKA

®axynbraTuBHBIN Kypc «I'oToBMMes k EI'D mo xumum» Ha Hay4HOM YPOBHE PACKPBIBAET P TEOPETUUECKUX
BOIPOCOB IIKOJIBHOT'O Kypca XUMHH; CIIOCOOCTBYET 0000IIEHHIO MaTepraia 1o o0IIel, HeopraHMIecKoil n
opraHndeckoil xumun. Matepualt Kypca IMo3BoJIsIeT OpraHu30BaTh NOATOTOBKY oOydatomuxcst 11 xmaccoB k EI'D
10 XMMUHU.

Jannbiii pakynbTaTHBHBIN Kypc MOXKHO 3(p(h)eKTHBHO HCIIONIB30BATh KaK B KiIaccax OMOJIOr0-XUMHUYECKOro,
(PU3UKO-XMMHUYECKOT0, (PU3UKO-MaTEMaTHIeCKOro, MEIUIMHCKOro, Onooro-reorpaMueckoro npoduiel, Tak u B
Kjaccax HH(QOPMAIMOHHOT0, COLUAJIbHO-IKOHOMUYECKOro mnpo¢mieil. B cooTBercTBUM ¢ MOTpeOHOCTAMU
oOyuvaromuxcsi, (paKyJIbTaTUBHBIA KypC MOXKHO pEeajM30BaTh B YHUBEPCAIBHBIX KJIacCaX M KIlAccax TyMaHUTapHOTO
nipocus.

OcHoBoOll 11 pa3pabOTKH IporpaMMbl  (haKyJbTaTHBHOIO Kypca OBUIM CIIENyIOIIMe HOPMAaTUBHEIC
JOKYMEHTBI: CTaHAapT CpenHero (MoJIHOro) odmiero oopasoBanus mo xumun 2004 r., IprUMeEpHBIE TPOrpaMMBbI 110
XMUMUH JUIS cpefHero (monHoro) obmero obpasoBanust 2004 r., cnenudukaiys KOHTPOJIBHBIX H3MEPUTEIBHBIX
MaTEepHaJIOB €IMHOI0 TOCYIapCTBEHHOro 3k3amena 2021 ronma 1mo XuMuu, KOAU(UKATOpP 3JIEMEHTOB CONIEPKAHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKM BBIIYCKHHKOB OO0II€00Opa3OBaTENbHBIX YUPSKACHUHA JUIS  €IUHOTO
roCcyIapcTBeHHOro sk3aMmeHa 2021 roma mo XHWMUHM, BapUaHTBl KOHTPOJBHBIX H3MEPHUTENbHBIX MaTepHajoB
2019,2020 rogoB 1o XuMHuH.

@DaxynbTaTUBHBI Kypc paccuutaH Ha 34 wyaca W IpeAycMaTpUBaeT JIEKI[MOHHbIE, CEMUHapCKue,
npakThyeckue 3aHsaTusi. Kypc cofepkut nporpammy, TeMaTH4ecKoe IUIaHMpOBaHKUE, CIIUCOK y4eOHOI nTepaTyphl
JUIst yaurens ¥ oOydatormmxcsi. OCHOBHOM aKIEHT MpH pa3paboTke MporpaMmsbl (akyabTaTHBHOTO Kypca JIeNaeTcs
Ha peureHuy 3a1ad no Omokam: «OOmas xumus», «Heopranndeckast xumus», «OpraHuueckas XUMHsD); BHUMaHHE
yIENsieTcsl METOJMKE peUIeHWs 3ajad 4YacTH 2 10 KOHTPOJBbHO-U3MepHTeNnbHbIM MaTepuanam EID. Ilpu
OpraHM3alliM 3aHATHH yAesieTcs BHUMaHue pa30opy HauOoliee CIOKHBIX TEM, 10 KOTOPHIM IIKOJBHUKH
JIOMMYCKAa0T MHOro omuOok. ITpoOieMHbIe TEMBI IIKOJIBHOTO Kypca XHMMHUH, IO KOTOPBIM CIIEAYET MPOBECTH
JIOTIOJTHUTENIbHBIE TPEHUHTH B paMKax 3aHsaTui (1o pezynbratam EI'D 2018-2019 u 2019-2020 yueOHBIX TO/I0B):
Obwas u Heopeanuueckas Xumus
. MexaHu3mbl 00pa30BaHUsi KOBaJEHTHOW CBsi3u. CpaBHEHHWE OCHOBHBIX XapaKTEPHCTHK KOBAJICHTHOW H
HOHHON cBs3ell. BomoponHas cBs3p (Ha mNpUMepe HEOPraHMYECKMX M OpraHW4YecKUX coefauHeHud). Tumsl
KPUCTAJITMYECKUX PEUICTOK U (PU3UUECKHE CBOWCTBA BEIIECTB.

. OmnpeneneHue CTENEHU OKHUCICHUS 3JIEMEHTa B KOMIUIEKCHOM aHHOHE, KaThHoHe. OmnpeneneHue CTEeNeHH
OKHCJIEHHS aTOMa YIIeposia B OPIraHUUECKUX COSANHEHUSX.

. IIpunnun Jle-Illatense. @akTopsl, BAUAIOLIME HA CKOPOCTh XUMUYECKON PEAKLIHH.

. Pacuersl 10 ypaBHEHUSAM TEPMOXMUMHUYECKUX pEaKLIUN

. Knaccudukanus  oxucnuTenbHO-BOcCTaHOBUTENbHBIX — peakiuid  (OBP).  TexHomorust paccraHOBKH
ko3¢ ¢uimenro B ypaBuenusix OBP. OBP B koropbix 3azeiictBoBanbl coequnenus d-anementos (Mn, Cr, Fe).

. Koppo3us. Dnektponus pacTBOpoB cosiel U OCHOBaHMI Ha KOHKPETHBIX MpuMepax (IIPOLYKTh! BBLACICHUS Ha
KaToje U aHOJE).

. [IpaBuia 3anucy MOMHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHHU. Y CJIOBHS HEOOPATUMOCTH peakiuii oOMeHa.

Co0TBETCTBHE COKpAICHHBIX HOHHBIX YPaBHEHHUH IOJHBIM HOHHBIM ypaBHEHUSIM. BO3MOXHOCTB CyleCTBOBaHMSA
TeX WM WHBIX HOHOB B pactBope. OrmpezeneHue cnadbix KUCIoT U ocHoBauuid. [lonsrue pH. M3MeHeHue okpacku
HHJIUKAaTOPOB.

. [enouku npeBpalieHnli HEOPraHUIECKUX COCAMHEHUH ¢ ydacTheM aM(OTEpHBIX OCHOBaHWil. PacTBopumbIie
1 HEPaCTBOPUMBI B BOJIE OCHOBaHHSI.

. O06pa3oBaHre KOMIUIEKTHBIX COSIMHEHUH B pacTBOpax (Ha MpuMepe COSTMHEHUN aIFOMHUHUS U IIHKA).

. O06pa3oBaHue CpeTHIX, OCHOBHBIX U KUCIBIX conell. [lemouku npeBpamieHnii HeOpraHUIecKuX COSIMHEHHH ¢
Yy4acTHEM KHCIIOT ¥ OCHOBaHHUH.

. [onmyuenne metamioB. B3anmoaelcTBre MeTaIIOB ¢ pa30aBIeHHBIMU U KOHII. KACIIOTaMu. B3anmopeiicTBre

METAJUIOB C BOJOH, ¢ pacTtBopamu conedd. llepexomHeie MeTamuisl MOOOYHBIX MOATPYHI U WX CBOWCTBA.
B3aumoneiicTBuE HEMETAIUIOB € KOHII. CEPHOIM M a30THOM KUCIOTAMHU.

. Crienupraeckrie CBOWCTBA psAga COSAMHEHM HeMeTauoB (Hanpumep, NHs, HoS u T.11.)

Opeanuueckast Xumust

° Omnpe/ernieHne n30MepOB U TOMOJIOTOB.

) HaszBanmus BemectB nmo Homenknatype MIOITAK. CoemmHenus, comepskaiiye HECKONbKO (PyHKIIMOHABHBIX
TpyIIL.

. Knaccudukarms Tumos nzomepnu (IpUMepHI).

) Oco0eHHOCTH CTPOSHHSI OpPraHNIeCKuX coequaeHuil. [loHaTne o rubpuan3amnum.

° CpaBHeHHE Ba)KHEWIIMX XWMUYECKMX CBOWCTB YIUICBOJOPOIOB pa3iW4Hbl KiaccoB. HwutpoBanue,
CyIb(PUPOBAHNE, H30MEPU3AITHSL, TOTAMEPH3AIIHS, KATATUTHIECKOE OKUCIICHIIE.

. ApeHBI 1 X Tpon3BoAHEIE. [IpaBMIIO OpUEHTAINH 3aMeCTUTENeH OEH30IBHOTO KOJIBIIA.

. CpaBHECHHE BaXHEUIINX XUMHYECKAX CBOHCTB KHCIOPOICOMCPKAMNX COCTUHCHUN pa3IMYHBI KIIACCOB.
MmuoroatomHble criupTel. OOpa3oBaHue XUPoB. Briciie kapOOHOBBIE KUCIIOTHI (TIpeaeTbHBIC H HEPEICIbHEIC).

. YrieBopl, XapaKTepHbIE XUMUYECKHE peakin. KauecTBeHHBIE peaKIiny.

. CpaBHCHHE BaXKHEHITMX XHMHUYECKHX CBOWCTB Aa30TCOACPIKANINX COCNWHCHWH pAa3IMYHBl KIIACCOB.

AMI/IHOKI/ICJ'IOTBI, XapaKTEepHbIC XUMHUYCCKUC  PCAKIIUU. AHI/IJ'H/IH, XAPAKTCPHBIC XUMHUYCCKUC  PCAKIUH.
KadecrBennrie peaKknuu.



. YacTuis! snekTpod sl U Hykiaeoduiasl. O0pa3zoBanne kapO-kaTroHa. IpaBuna MapkoBHHKOBa 1 3aiilieBa
(ux OOBSICHEHHWE C TOYKH 3PEHHS MEXaHM3Ma XUMHWYECKOH peakiyu). MexaHn3Mbl HUTPOBAHMS, AJKWINPOBAHUS,
XJIOPUPOBAHUS APEHOB M NX IPOU3BOIHBIX.

PazpabateiBast 3aHATHS 3JEKTHBHOTO Kypca «lomoeumcss k EI'D no xumuuy, Hanbonee 3PQeKTHBHO
HCIIONIB30BATh CIIEAYIONIHE 00pa30BaTEIbHBIC TEXHOIOTHH:

- MexHoNo2Us. YKpYynHeHus: ouoakmuieckux eounuy (0000IIeHre MaTepraia Ha 0Ooliee BHICOKOM YpPOBHE,
CHHTE3 U aHAJIN3);

- MeXHON02UsL MOOYIbHO20 0OYVYEeHUsL,

- MEXHON02Us OP2AHUAYUU CAMOCOAMENbHOU padombl yyawuxcsa (IOCTPOSHUE WHIUBUAYAIbHBIX JUHUN
00y4eHus, y9eT HHANBUIYAIbHBIX TOTPEOHOCTEN IIKOJIBbHUKA);

- oanvro-petimuneogas mexuoaocus 6 oyenugeanuu Ooocmudicenuii (IIOPTOOJIMO kak HMHCTPYMEHT
CaMOOIICHKU ¥ KOPPEKTHPOBKU MHINUBHIYAIbHBIX JTHHUIA 00ydeHHs);

- uccnedosamenvckue mexuonozuu ((HOpMHUPOBAHUE HCCIEIOBATEIbCKOH KyIbTYphl YUEHHUKA, peann3anus
JeSTETLHOCTHOTO ITOX0/1a B 00YYEHHHU C Y4ETOM CIIOCOOHOCTEH IIKOIEHUKOB).

Pemenne 3amau — He camolenb, a METOA IO3HAHUS BEIIECTB M HMX CBOMCTB, COBEpIICHCTBOBAHUS U
3aKperuieHus 3HaHWKM yuamuxcs. Yepe3 pelieHHe 3a7ad  OCYIIECTBIISIETCS CBSI3b TEOPHUHM C IPAKTHUKOM,
BOCIUTHIBAIOTCS CAMOCTOSITEIBHOCTD M 1IEJI€YCTPEMIICHHOCTD, (DOPMUPYIOTCS PallMOHAIbHBIE IIPUEMBI MBIIIIICHHSI.

YMeHue pemaTth 3afadyd SBJISETCS OJHMM M3 IOKaszaTeleld YPOBHS DPa3BUTHS XUMHYECKOT'O MBIIUICHHUS,
TJIyOWHBl YCBOEHHUS IIKOJbHUKAMH y4eOHOro Marepualia, 4TO TO3BOJMT B JallbHEHIIeM YCIEHIHO 3aHMMaThCs B
BBICHINX Y4E€OHBIX 3aBEJCHUSX 110 BEIOpaHHOMY Npoduitto (Xumusi, Ouonorus, pusnka).

B kauectBe yueOHO-METOAMYECKOr0 KOMILIEKCA NMPU OpPraHM3alliM 3aHATHH Kypca «l omosumcs k EI'D no
Xumuuy MOXKHO HCIIOJIB30BaTh OCOOUE IO XMMUH JUIsl TIOCTYMAOMMX B By3bl 1071 pen. XomueHko I.I1., u y4eOHO-
TpeHHpOBOYHbIE Marepuanbl nox pen. Kyssmenko H.E. BelmeykazaHHble MaTepuanbl pacKpbiBaroT HauOosee
CJIOXKHBIE BOIPOCHI HIKOJBHOTO Kypca XHMHH, COJAEPKAT KOMIUIEKC TPEHHUPOBOYHBIX YIMPAXKHEHHH IO CIOXKHBIM
TeMaM M METOAMYECKUE PEKOMEH/AIMH JUIsl YUUTEIs.

Iean GpakyJbTaTHBHOIO Kypca:

- pa3BHTHE MI03HABATEIHLHON AEATEIBHOCTH 00YJAIONINXCS Uepe3 aKTHBHbIE (POPMBI M METO/IBI O0YUEHHS;

- pa3BHUTHE TBOPYECKOro MOTEHIHAaIa 00y4aromuxcs, CIOCOOHOCTH KPUTHYECKH MBICIIUTD;

- 3aKpeIUIeHHe U CHCTeMaTH3auus 3HAaHUH 00yJalomuxcs 0 XUMHUHY;

- oOyyenue 0Oy4alOIIMXCS OCHOBHBIM INOAXOJaM K DPEIICHHIO PACUETHBIX 3a7ad MO XMMHH, HECTaHIApTHOMY
pELIEHHIO MPAKTUYECKHX 3a7ay;

- CHCTeMAaTH4YecKas MOATrOTOBKA LIKOJBHUKOB CTAapIIMX KIIACCOB K CIade €IMHOr0 rOCYAapCTBEHHOIrO HK3aMeHa
10 XUMUHU.

3agaun ¢axyJIbTATHBHOIO Kypca:

- Hay4uTh OOYYAIOIIMXCS NPHEMaM pelIeHUs 3a]a4 Pa3JIndHbIX THIIOB;

- 3aKpenuTh TEOPETHYECKHE 3HAHMS IIKOJILHUKOB 10 HauOOJIee CI0XKHBIM TeMaM Kypca o0Liell, HeOpraHn4ecKoi
U OpraHUYECKON XUMUU;

- CcrmocoOCTBOBAaTh MHTErpallMM 3HAHUH Y4YaIlUXCsl O MpeIMeTaM eCTECTBEHHO-MaTeMaTH4eCKOro IMKIa IpH
PELIEHUH pacuyeTHBIX 3a/1a4 110 XUMUH;

- TIPONOKHUTH (POPMHUPOBAHHE YMEHHS aHAIM3UPOBATH CUTYALUIO U J€NaTh IPOTHO3HL;

- pa3BHMBaTh y4eOHO-KOMMYHHKATHBHBIC HABBIKM IIPU IOATOTOBKE K CEMHHAPCKUM 3aHATHSIM W BBIIOTHEHHA
KOJUIOKBHYMOB.

IIporpamma ¢aKkyJIbTATHBHOIO Kypca
«I'otoBumes k EI'D mo xumun»

Tema 1. CTpyKTypa KOHTPOJBHO-MU3MepUTeNbHBIX MaTepuasoB EI'D mo xumuu. OcobenHoctu
CaMOCTOSITe/IbHOM MOAT0TOBKH MKOJABbHIKOB K EI'D (1 yac)



Cremupuranus EI'D mo xummm 2021 1. Ilman 3x3ameHarmioHHON pabotel ET'D mo xmmmm 2021 T.
(ITPMJIOXKEHMUE k crienmduxannm). Komudukarop 31eMEHTOB CoAepkaHMsl 10 XUMHHU [uis coctaBiieHns KMo
EI'D 2021 r. KontponsHo-n3MepuTenbHble MaTepransl o xumun  2017-2018 r.,2018-2019r.,2019-2020 r. (ananu3
TUTTMYHBIX OIMTHOOK).

Wzmenenns B compepxkannu EI'D mo xumuu 2019, 2020,2021 rr. Xapakrepuctuka conepkanus yactu | EI'D
o xumun 2021 1. Xapakrepuctruka copepkanuns yactd 2 EI'D mo xumum 2021 T.

OcoOeHHOCTH CaMOCTOSITEIFHOM TTOATOTOBKH JI0OMa MO TPEHHPOBOYHBIM MaTepuanaMm. Co3gaHue JHEBHHUKA
«Mow ycriexu 1 JoCTIKeHus». IHTepHeT-pecypchl 1S MOAT0TOBKH IIKOJIBHUKOB K EI'D mo xumum.

Tema 2. TeopeTtuueckue ocHOBBI xXuMuu. O01mas xumust (6 4acon)
2. 1. Xumuueckutl snemeHm

CoBpeMeHHbIC TIPEACTABICHUSA O CTpocHHU atoma. CTpPOCHHE 3JICKTPOHHBIX O0OJIOYEK aTOMOB 3JIEMEHTOB
MEPBBIX YETHIPEX TEPUOJIOB: S-, P- 1 d-371eMeHThI. DJeKTpoHHas KoH(uryparms atoma. OCHOBHOE U BO30Y)KIEHHOE
COCTOSIHHE aTOMOB.

Ilepnoauueckuii 3akoH W MepHOAMUYEcKasi cucTeMa Xxumuueckux anemeHToB J[.M. MenzaeneeBa. Pamuycel
aTOMOB, HUX TMEPUOJUYECKHE H3MEHEHHs] B CHCTEME XHUMHUYECKHX OJJIEMEHTOB. 3aKOHOMEPHOCTH H3MEHEHHUS
XUMHUYECKUX CBOMCTB AJIEMEHTOB U X COSAUHEHMI 10 mepuojam u rpynmnam. [loHsTHe o paanoakTUBHOCTH.

2.2. Xumuueckas c6s3b U Cmpoenue eujecmasd

KoBaneHnTHass XuMHu4eckas CBsA3b, €€ Pa3HOBUIHOCTH (TIOJIAPHAS M HEMOJSAPHAS), MEXaHU3MbI 00pa30BaHUS.
XapaKTepuCTHUKH KOBAJICHTHOH CBs3W (JUIMHA W JHEPrus cBs3M). VoHHas CBsI3b. MeTauimdyeckas CBSI3b.
BonoponHas cBs3b.

DNEKTPOOTPHUIIATEIBHOCTh. CTENeHbh OKHCICHUS M BaJCHTHOCTh XHMHUUYCCKUX JJIEMEHTOB. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHHUS. 3aBUCHMOCTh CBOWCTB BEIIECTB OT OCOOEHHOCTEH HX
KPUCTAJUIMYECKOHN PELIETKU.

2.3. Xumuueckue peaxyuu
2.3.1. XuMundeckasi KHHETHKA

Krnaccupukaums xumudeckux peakuuit. TeroBod 3¢ddext xumuyeckoi peakiuu. TepMOXuMHYECKHE
ypaBHeHHs1. CKOPOCTh peakluy, €€ 3aBUCHMOCTb OT Pa3IMYHbIX (pakTOpOB.

OOpartiMble W HeoOpaTHMble XMMHUYECKHE peakiMu. XUMHUYeckoe paBHoBecue. CMelleHHe XUMHYECKOro
paBHOBeCH IO ISHCTBUEM Pa3IMYHBIX (HAKTOPOB.

2.3.2. Teopust 3JI€KTPOIUTHUECKOHN JUCCOIUAITIH

OneKTponuTHYeCKask JUCCOLUAIHSA IEKTPOIUTOB B BOAHBIX pacTBopax. CHibHBIE U CllaOble AIIEKTPOIUTHIL.
Peaknuu noHHoro ooMeHa.

XapakTepHble XUMHUYECKHE CBOICTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX. XapaKTepHBIE
XMMHUYECKHE CBOMCTBA OCHOBAaHMH M aM(OTEPHBIX THAPOKCHIOB. XapaKTEPHbIE XUMHUYECKHUE CBOMCTBA KHCIIOT.
XapakTepuCTHKa OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX COCOUHEHHMH C MO3UIMH TEOPHUH DIIEKTPOIUTHIECKOM
mucconmaruu (TD/1).

XapakTepHble XUMHYECKHE CBOMCTBA CONEH: CPEAHUX, KHUCIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha INpHUMeEpe
COEIMHEHUH aTIoMHUHUS U IHHKA). ['uaponu3 conel. Cpexa BOTHBIX PacTBOPOB: KHCHIAsA, HEUTpaIbHAs, IICIOYHAS.
Bonoponusrit mokaszarens (pH). Unankatopsl. OnpeneneHue xapakTepa cpenbl BOIHBIX paCTBOPOB BEIECTB.

2.3.3. OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEaKIHH

Peakin OKHCIUTENIBHO-BOCCTAaHOBUTENBHBIE, HX Kilaccuukauus Kopposus MeTaaioB H CIIOCOOBI 3alUThI
oT He€. DIEeKTPONIN3 pacIIaBOB M PACTBOPOB (CoMie, menoyeii, KiuciaoT). Peakuun, moaTBepKaaomnie B3anMOCBSI3b
Pa3IUYHBIX KJIACCOB HEOPTAaHUYECKHX COCIMHEHHH.

2.4. Pewenue mpenupogounvix 3aoau no meme: «Teopemuueckue ocnoevt xumuu. Oowas xumusa» » (no
mamepuanam KHMos EI'D 2018,2019,2020,2022,2023 22)

Brrunciienrie Macchl pacTBOPEHHOI'O BEIECTBA, COMACPIKAIErOCS B ONPENEICHHOW Macce pacTBOpa C
M3BECTHOM MaccoBO# monei. PacueTpl: O0OBEMHBIX OTHOIICHWH Ta30B IPH XMMHUYECKUX peaknusx. Pacuersr:
TEIIoBoro 3Qexra peakunu. PacueTsr: MaccoBOM mHomu (MacChl) XUMHUYECKOTO COCOMHEHUS B cMecH. Hammcanwme
YpaBHEHHH OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKINH, pacCTaHOBKA KOA(P(GHUIIMEHTOB METOIOM 3JEKTPOHHOTO
OajaHca.

Tema 3. Heoprannyeckasi xumus (10 yacoB)

3.1. Xapaxmepucmuxa Memanios 2nagusix NOOSPYNA U UX COeOUHEHUL
OOmast xapakTepuCTWKa METa/UIOB TIMaBHBIX mnoarpymmn I-III rpynm B cBA3M ¢ HMX TOJIOXKEHHEM B
MIEpUOANYECKON cucTeMe XUMuIecknux ateMenToB J{.M. MeHzeneeBa 1 0COOGHHOCTH CTPOSHHS MX aTOMOB.
XapakTepHble XHMHYECKHE CBOMCTBA NPOCTHIX BEIIECTB M COEIUHEHWH METaUIOB - MIETOYHBIX,
IIETTOYHO3EMETbHBIX, ATFOMUHHS.

3.2. Xapakmepucmurka Hememanios 21aeéHbIX ROOSPYNN U UX COeOUHeHU
OOmas XapakTepuCTHKa HEMETAIOB TiaBHBIX moArpyrnn IV-VII rpymm B cBA3M C HMX TOJIOXKEHHUEM B
TIepHOINYECKON cucTeMe XUMuIecknx ateMenToB J[.1. MenneneeBa 1 0cOOCHHOCTSIMU CTPOCHHS UX ATOMOB.



XapakTepHble XMMHUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB M COCTMHEHHI HEMETAJUIOB - BOAOPO/a, TaJIOreHOB,
KHCIIOpPOAA, CEpBI, a30Ta, (ocdopa, yriiepoaa, KpeMHHS.

3.3. Xapaxmepucmura nepexoonblx 21eMeHMO8 U UX COeOUHeHU
XapakTepucTHKa TEPEXOMHBIX 3JCMEHTOB — MEOW, [WHKA, XpOMa, JXKelle3a 10 WX TMOJOKCHUIO B
MIEPUOTNYECKOM cucTeMe XUMUYeckux 3neMeHToB [I.1. MeHneneeBa 1 0COOCHHOCTSIM CTPOCHHUS MX aTOMOB.
XapakTepHble XUMHUYECKUE CBOWCTBA IMPOCTHIX BEIICCTB M COCAWHCHHNA TEPEXOMHBIX METaNIOB — MEJIH,
[IMHKA, XpOMa, JKee3a.

3.4. Pewienue mpenuposounvix 3aoauy no meme: «Heopeanuueckana xumusnay (no mamepuanam KHMoe EI'I
2019, 2020 22)

Pacuersr: Macchl (00beMa, KOJIMUYECTBA BEIIECTBA) MIPOAYKTA PEaKIUH, €CIM OJHO W3 BEIIECTB JaHO B BHUIE
pacTBopa ¢ OIpeeIeHHONH MaccoBOIl JoIei pacTBOPEHHOT O BEIIECTBA.

Pacuersl: MaccoBoil WM OOBEMHOW IOJHM BBIXOJA MPOMYKTAa PEAKIUH OT TEOPSTHYCCKH BO3MOXKHOTO.
Pacuersl: MaccoBo# 1011 (Macchl) XUMUYECKOT0 coeinHeHus B cMecu. Onpenenenne pH cpeibl pacTBOpoB coseld.

I'eHeTHUecKast CBSI3b MEXKAY OCHOBHBIMHU KJIacCaMH HEOPTaHUYECKUX COCTUHEHUH. KadecTBeHHBIE peakIuu
Ha HEOPT'aHUYECKUE BEIISCTBA U UOHBI.

Tema 4. Oprannyeckasi xumus (9 4acoB)

4.1. Yene600opoowi

Teopus cTpoeHHs OpraHMYEeCKUX coequHeHUH. V3omMepus — CTpyKTypHasi U IPOCTpaHCTBEHHas. I'oMooru u
TOMOJIOTHYECKUH ps.

Tunel cBsi3eld B MOJNEKyJIax OpraHMYECKMX BemlecTB. |'mOpuamM3anusi aTOMHBIX opOurtanedl yriepona. Panmukai.
OynkumoHanpHas rpymmna. Knaccudukanys 1 HOMEHKIATypa OpraHMYeCcKuX COeTUHEHHH.

XapaKTepHbIE XUMUYECKHE CBOMCTBA YIVIEBOAOPOIOB: AJIKAHOB, LIMKJIOAJIKAHOB, AJIKCHOB, TUEHOB, AJIKUHOB.
[IpuposHbIe HCTOUYHUKH YIIIEBOAOPOJOB, UX MepepadoTka. MexaHU3Mbl peakMi NMPUCOSTUHEHHsI B OPraHUYEeCKON
xumun. [Ipasuno B.B. MapkoBHuKOBa, npaBuiio 3aiiiieBa A.M.

XapakTepHble XUMHUYECKHE CBOWCTBA apOMaTHYECKHUX YIJIEBOAOPOAOB: OeH30i1a M Toiyoda. MexaHU3MBI
peakiuii 3eKTpoUILHOTO 3aMEIEHHUS] B OPraHMYECKUX PEaKIMsIX.

BricokoMomeKyspHbIe coeAuHEHHs. Peakiuy moauMepus3auy 1 NoJuKoHAeHcaun. [lomumepsl.
[InacTmaccsl, BOJIOKHA, KaydyKH.

4.2. Kucnopoocoodepacawue opeanuieckue coeOuHeHust
XapakTepHble XHMHYCCKHE CBOMCTBA NPEACIBbHBIX OJHOATOMHBIX M MHOIOATOMHBIX CIIHPTOB, (eHona.
XapakTepHble XHMHYECKHE CBOMCTBA aNbJACTHAOB, INPEACTBHBIX KapOOHOBBIX KHCIOT, CIOXKHBIX 3(HpPOB.
Buosnorndeckn BaKHbIE BELISCTBA: YIJICBOABI (MOHOCAXapHibl, [IHCAaXapHIbl, I[ONUCAXapuibl). Peakiuu,
MOATBEPIKAAOIINE B3aUMOCBS3b YITICBOAOPOIOB U KUCIOPOICOACPIKAINX OPTaHHIECKAX COSIUHCHHI.
OpraHuvecKue COeIUHEHMS, COACPIKAIIHE HECKONBbKO (DyHKIHMOHAMBHBIX rpymi. OCOGCHHOCTH XUMUYESCKHUX
CBOWCTB.

4.3. Asomcoodepacawue opeanuyeckue coeOuHeHus U GUON0SULECKU BAXCHbIE OP2aHUYecKUe 8eujecmsd

XapakTepHble XUMMYECKHE CBOICTBA a30TCOACPKAIUMX OPraHWYECKHX COEAWHEHHUIl: aMHHOB U
aMHHOKHUCIIOT. bHONornyeckn Ba)KHbIE BEILECTBA: JKUPBI, OENKH, HyKIEHHOBBIE KUCIOTHL. ['opMOHBI. DepMEeHTHI.
MeraopraHuyeckrue COeJMHEHHUSI.

4.4. Pewwenue npaxmuueckux 3aoau no meme: «Opzanuueckaa xumun» (no mamepuanam KHUMoe EI'3 2018,
2019, 2020 22)

HaxoxneHnne MoneKynsipHOH (GopMmynsl BemiecTBa. ['eHeTHYecKas CBS3b MEXIy HEOPTaHWYECKHMH H
OpPraHMYeCKUMHU BellecTBaMU. | eHeTHdecKkas CBSI3b MEXIy OCHOBHBIMH KJIacCaMH HEOPTaHMYECKHX BEILECTB.
KauecTBeHHBIE peakIiK Ha HEKOTOPBIE KIIACChl OPraHNYECKUX COSIHMHEHUH (aJIKeHBI, alKaHbI, CIIUPTHI, AJIbIeTHIbI,
KapOOHOBBIE KHCIIOTHI, YIIIeBOAbL, Oenky). VaeHTuduKanus OpraHmdecKix CoeTuHEHUH.

Tema 5. O6o01eHNe U MOBTOPEHHE MaTepHaia 3a Kypc mKoJabHbIi xumun (10-11 kiaacesn) (4 gaca)

OCHOBHBIE TTOHATHS U 3aKOHBI XuMuH. [leprogmdaeckmii 3akon J.M1.MenneneeBa u ero GU3NIECKUN CMBICI.
Teopuss crpoenmst opranmveckux BemecTB A.M. bByrnepoBa W 0OCOOCHHOCTH OpraHMYECKHX COCIUHEHUH.
OKHCINTETPHO-BOCCTAHOBUTENBHBIE PEAKIMH B HEOPraHMYECKOW M OpraHMYecKol XuMuHW. ' eHeTmueckas CBS3b
MEXIy HEOPraHHYECKHMH W OPraHHMYECKHMH COEAMHEHUSAMH. OKCIICpUMEHTAIbHBIE OCHOBBI OpPTaHMYECKOH U
HEOpPraHUYECKON XUMHUHU.

PaboTa ¢ KOHTPONBEHO-U3MEPHUTENEHEIMI MaTepraiamu EI'D mo xumum.

Hmoeosvlii konmpons 6 popme ETD.

TemaTH4eckoe IIIAHMPOBaHHE Y4eOHOr0 MaTepualia

n/n

Tema 3anaTus Kou-Bo dopma Oo0pa3oBaTe/bHBIH NPOAYKT
4acoB 3aHATHSA




Tema 1. CTpyKTypa KOHTPOIbLHO-U3MepPHTENbHBIX MaTepuaoB EI'D no xumun. OcodeHHOCTH caMOCTOSITeJIbHOM
NMOATr0TOBKM IKO0JIBHUKOB K EI'D (1 yac)

Pemenue 3amau no teme:
«OKHUCIUTEIBHO-
BOCCTAHOBUTEIFHBIC PEAKITUIDY

CrpykTypa KOHTpOJbHO- | 1 Cemunap - 3Hamb CTPYKTYpPy 3K3aMEHAlMOHHOU

HM3MEPUTENBHBIX MaTepuaoB. pabotsr B ¢opme EID mo xumumy,

TurmoBble OMMOKK NPH BHITOITHEHUH MpoLiecCyanbHbIE 0COOEHHOCTH

3aJaHui EI'D o XUMHUH. MIPOBEICHUS DK3aMEHA;

OcobenHocTH MIOATOTOBKH K

SK3AMEHY - O3HAKOMUMbCS c OCHOBHBIMH
TpyAHOCTMU moAroroBku k EI'D mo
XUMUH.

Tema 2. TeopeTruueckue ocHOBBI xXuMHuu. O0mas xumus (6 yacon)
XUMHIECKUI SIIEMEHT u|l Jlexuus + - 6blA6NAMb  XapaKTEpHBIE  IPH3HAKH
XUMHYECKas CBA3b TIOHSATHH: BEIIIECTBO, XUMHWYECKUH
IIpakTuxym

Pemenne sanay o Teme: 3JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIIEHBIE

X MICCKH S EMGHT H ATOMHBIE M MOJEKYJISPHBIE MAacChl, HOH,

UMITICCKAs CBS3hy H30TOIIHI, XUMHYecKas CBSI3b,
ANIEKTPOOTPULIATENIBHOCTh,  BaJIEHTHOCTb,
CTEINEeHb OKUCIIEHHS, MOJIb
- 6bINOIHEHUE YIpa>KHEeHU | u
TPEHUPOBOYHBIX 3aJaHUI 1O MaTepuaiaMm
EI'D no teme: «XuMHYECKUH 3JEMEHT U
XMMHYECKasi CBA3b», OCMBICIUTh 3a/laHUE U
Hau0oJIee TPYIHBIC BOIPOCHI

Xumuyeckass KHHETHKa 1 Jlexuus - 6biA6NAMbL W IIOHUMATh XapaKTEpHBIE
[IPU3HAKU NTOHATUH: CKOPOCTb XUMHUYECKON
peakuuu,  (akTopbl,  BIMSIOIIME  Ha
CKOpPOCThb XUMHUYECKON peaknuy,
XMMHUYECKOe  paBHOBECHE, (baxTopsl,
BJIMAOIIUEC Ha CMCHICHHC XHMHWYCCKOI'O
PaBHOBECHS, KaTaJIM3aTOPhl, HHTUOUTOPBHI

Pewenue 3a1a4 1o Teme: | 1 IIpakTukym - 8bINOJIHEHUE yIpa)xxHEeHUH u

«XuMHYECKast KHHETUKa» TPEHUPOBOYHBIX 33JaHUN MO MaTepuagam
EI'D mo teme: «Xumudeckas KHHETHKAY,
OCMBICIIUTh 3aJlaHUe U Haubosiee TpyAHbIE
BOITPOCHI

Teopus 3NeKTpoiIuThdeckoit | 1 Jlexuus - @blIAGIAMb  XapaKTEpHblEe  IPU3HAKU

JMCCOIMAIIIN MOHATHIL: BEIIEeCTBA MOJIEKYIIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOEHMSA, pPAaCTBOPHI,
3JIEKTPOIUTHI u HEINIEKTPONIUTBI,
3JIEKTPOIUTHYECKAS JMCCOLTHALINS,
THIPOIN3

Pemenne 3amau mo teme: «Teopust | 1 IIpaktuxkym - 8bINOJIHEHUE yIpaxXHEHU ! u

JIEKTPOIUTHIECKOH AN CCOIAALIIN TPEHUPOBOYHBIX 3aJaHUN IO MaTepuagam
EI'D 1o TeMe: «Teopus
3JEKTPOITUTHYECKOM M CCOLMAIIIID)

OKHCIUTENTPHO-BOCCTAHOBUTENBHBIE | 1 Jlexuust + - 3HaTh U TIOHUMATh: OKHCIUTETb U

peakuun BOCCTaHOBHUTEINb, OKUCIICHNE U

IIpakTukym

BOCCTaHOBJICHHE, JJIEKTPOIN3

- BBINIOJTHEHHUE YIIPaKHEHUH U
TPEHUPOBOYHBIX 3aIaHUN TI0 MaTepHaIaM
ET'D mo teme: «OKHCIUTENBHO-
BOCCTaHOBHTEIbHBIE- BHIIIOJHEHUE
YIPaKHEHUI U TPEHUPOBOYHBIX 3aJaHUI
o matepuanam EI'D mo teme:
«XUMHYECKHH DJIEMEHT U XUMHYECKast
CBSI3B»»

Tema 3. Heopranuueckasi xumusi (10 yacos)

XapaKTepI/ICTI/IKa MECTAJJIOB I''IAaBHBIX
NOATPYII U UX COG,Z[I/IHGHI/Iﬁ

1

Jlexmus

- Xapakmepu3o6ams.:
- S-3JIEMEHTHI U aJIFOMUHUM, UX MOJIOKEHHE
B Ilepuoanueckoi cucreme  J.N.
Menneneena;

- o0muye XUMHIYECKHE CBOMCTBA MPOCTHIX
BELIECTB — METAJIJIOB;




- 00IIMe XUMHUYECKHE CBOICTBA OCHOBHBIX
COEIMHEHHH S-3JIEMEHTOB

Pemenne 3agad 1o TEMCE!
((HIGJIO‘IHBIC 1 MCIOYHO3CMCECIIBHBIC
3JICMCHTBI u ux COCIUHCHUA,
AITFOMHHHUI U €T0 COCIUHCHU)

IIpakTuxym

- @blYUCIeHUe MacChl PaCTBOPEHHOIO
BEILIECTBA, COZIepIKaIEeToCs B
ONpeZIeTIeHHO ~ Macce  pacTBopa ¢
W3BECTHOM MaCCOBOM JI0NIEH;

- pacdeTsl: OOBEMHBIX OTHOILICHHI Tra3oB
MIPY XUMHUYECKHUX PEaKIIMsIX;

- pacyeThl: Macchl BEUIECTBAa WJIM 0ObeMa
ra3oB IO  W3BECTHOMY  KOJHMYECTBY
BEIllECTBa, Macce WM O0BEMY OIHOrO U3
Y4YacTBYIOUIMX B PEAKIMU BELIECTB;

- pacueTpl: Maccel (00beMma, KOJIMYecTBa
BEILIECTBA) MTPOYKTOB PEAKIMH, ECITH OJJHO
W3 BCIISCTB JAaHO B U30BITKE (MMeEeT
NPUMECH);

- pacueTbl: Macchl (00bema, KOJIMYecTBa
BEILIECTBA) MPOAYKTa PEAKLUH, €CITU OJHO
W3 BEIIECTB JaHO B BHUJE pacTBopa c
orpeieIeHHON MaccoBOM Jionen
PacTBOPEHHOTO BEILIECTBA;

- pacdeTbl: MaccoBOH WM 00BEMHOH J0NN
BBIXO/1a NPOIYKTa peakuuu oT
TEOPETHYECKH BO3MOXKHOTI'O;

- pacdeTel: MaccoBOHl momu  (Macchel)
XUMHYCCKOTI'0 COCANHCHUA B CMECH,

- COCTaBJIEHHWE LIEMOYEK TEeHEeTUYECKON
CBA3U HCEOPTaHUYCCKHX COC]II/IHCHI/Iﬁ

10

XapakreprcTHKa HEMEeTaJlIoB
TJIaBHBIX NOATPYIIT n nux
COEAMHEHMUH (TaJoreHsl, MOArpyIna
KHCIJIOPOJ1a, BOAOPON)

Jlexmus

- Xapaxmepuzo8ams.
- p-dIeMeHTHl  (TajoreHsl, MOATpYMIa
KHCIOpOJia, BOJOPOMA), WX TIOJIOXKEHHE B
[lepuoguueckoi cucTeMe J..
Menpaeneena;

- o0lMe XMMHUYECKUE CBOWMCTBA MPOCTHIX
BEIIECTB — HEMETAJIJIOB:

- o0IIMEe XUMHYECKHE CBOICTBA OCHOBHBIX
COCJIMHEHUI p-3JIEMEHTOB

11

Pemenue 3agau no teme:
«Il"amoreHs»

IIpakTukym

- BBIYHMCIEHHE MAacChl PacTBOPEHHOIO
BEILIECTBA, cofiepKaIerocs B
ONpeNleIeHHOM  Macce  pacTBopa ¢
W3BECTHON MacCOBOM JOJICH;

- pacdeThl: OOBEMHBIX OTHOIICHHI Tra3oB
MPY XUMUYECKHUX PEaKLMIX;

- pacdeTsl: Macchl BelecTBa WIH o0beMa
ra3oB 1O  W3BECTHOMY  KOIUYECTBY
BEIIIeCTBa, Macce WU 00BbEMY OTHOTO M3
YYACTBYIOIINX B PEAKIIH BEIIECTB;

- pacyersl: TeIoBoro 3¢dexra peakuum;

- pacdersl: Maccel (00BeMa, KOIHYECTBa
BEIIECTBA) MPOIAYKTOB PEAKIMH, €CITH OITHO
W3 BENIECTB JaHO B M30BITKE (MMeeT
TIPUMECH);

- pacuerbl: Macchl (00BeMa, KOIHYIECTBA
BEIIECTBA) MPOAYKTa PEaKMH, €CIIH OIHO
W3 BEIIECTB JaHO B BHUJE pacTBOpa cC
onpeaeNeHHON MaccoBOM Joneun
PacTBOPEHHOT'O BEILECTBA;

- pacCHCThI: MAaccOBOH MK 00BEMHOI J0JIn
BbIXOJa IPOAYKTa peaKkunun oT




TCOPCTUICCKHU BO3MOXKHOI'O;

- pacyeTsl: MacCOBOW Joimu  (Macchl)
XMMHUYECKOTO COSIMHEHNUS B CMECH;

- COCTaBJICHHEC LCIIOYCK TeHETHYECKOM
CBA3U HCOPTaHUYCCKUX COGZ[I/IHGHI/Iﬁ
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Pemenue 3agau no teme:
«loarpymma Kuciopoia, BOIOPOI»

IIpakTuxym

- BBIYHCIICHHE MAacChl PacTBOPEHHOIO
BEIIICCTBA, COZICpPIKAIIETOCS B
ONpPENCICHHON  Macce  pacTBopa ¢
HM3BECTHOM MaCcCOBOM JI0NIEH;

- pacucCThI: 00BEMHBIX OTHOIIEHHI Ta30B
IpU XUMUYCCKUX PCAKIHAX ]

- pacucThl: MAacChbl BCUICCTBA WIIN odbemMa
ra3oB 1o N3BECTHOMY KOJIMYECTBY
BCIIECCTBa, Maccc HJIA OGT)éMy OJHOI'o Hu3
Y4aCTBYIOIIHX B pCaKIIUN BECUICCTB;

- pacueTsl: TermIoBoro 3¢ ¢eKra peaxiuy;

- pacdeThl: Macchl (0ObeMa, KOIUYeCTBa
BEILIECTBA) MPOJYKTOB PEAKIMH, ECITH OJJHO
W3 BCIISCTB JaHO B U30bITKE (MMeeT
MIPUMECH);

- pacdeThl: Macchl (0ObeMa, KOIUYeCTBa
BEILIECTBA) MPOIYKTa PEaKLUH, €CITU OJHO
W3 BEUIECTB JaHO B BHIE pacTBopa C
onpeeNeHHON MacCOBOH noJyen
PacTBOPEHHOTO BEILIECTBA;

- pacueTsl: MacCOBOM WM 0OBEMHON JONIU
BBIXOJIa MPOIyKTa peaxuuu oT
TEOPETUYECKH BO3MOXKHOTO;

- pacdeTel: MaccoBOH gomu (Macchel)
XMUMHYECKOTO COCIMHEHUS B CMECH;

- COCTaBJICHHE IICTIOYECK TI'€HETHYECKOM
CBSA3H HCOPIaHMYCCKUX COeTUHEHUI

13

XapaKkTepuCTUKa HEMETAILIIOB
TJIaBHBIX TOATPYII U UX
coerHeHMH (IOATPYyIIa a30Ta,
MIOATPYIITIA YTIEPO.Ia)

Jlexusa

- XapaKTepu30BaTh:

- p-dmeMeHTHl (TMOATpyIa a3oTa W
MOATPYIIA YIIIepoJa), UX IOJNIOKEHHE B
Ilepnonuueckoit cucTeEME AN
Menneneena;

- o0muye XUMIYECKNE CBOMCTBA MPOCTBIX
BEIECTB — HEMETAJIJIOB:

- 00IIIMe XUMHUYECKHE CBOMCTBA OCHOBHBIX
COEJIMHEHUI P-3JIEMEHTOB

14

Pemenue 3amau no teme:
«Toarpymnmna azora»

IIpaktukym

- BBIYHCIICHHUE MaCcChl PACTBOPEHHOTO
BEIIIECTBA, COMEPIKAIIETOCS B
OIIpeIeIEHHON Macce pacTBopa ¢
WU3BECTHON MaCCOBOM JI0JIEH;

- pacCHeThI: 00BEMHBIX OTHOIIIEHHI Ta30B
IpU XUMHUYCCKUX PCAKIUAXS

- pacyeTsl: MacChl BELIECTBA WM 00beMa
ra3oB 10 U3BECTHOMY KOIIUYECTBY
BEIlleCTBa, Macce WM 00bEMY OJTHOTO U3




Y4YacTBYIOLIMX B PEAKIMH BEIECCTB;
- pacyeTsl: TemIoBoro 3¢ ¢eKra peaxkuuy;

- pacdeTsl: Macchl (00beMa, KOMHIeCcTBa
BEIIIECTBA) MPOIYKTOB PEAKIIUH, SCITU OHO
13 BEIIECTB JTaHO B U30BITKE (UMEET
TIPUMECH);

- pacueTsl: Macchl (00beMa, KOJIH4ecTBa
BEIECTBA) NPOAYKTa PEeaKIUH, €CIIU OJHO
U3 BEIECTB JaHO B BU/IE PaCTBOPA C
OIIpeIeIEHHON MaccoBOH o€l
PACTBOPEHHOIO BEILIECTBA;

- pacyeThl: MacCOBOM WM 00BEMHOM JTOJTH
BBIXOJIa TIPOJYKTA PEAKIIUH OT
TEOPETUYECCKHA BO3MOXKHOT0;

- pacyeTsl: MacCOBOH J1OH (Macchl)
XMMHUUYECKOTO COEIMHEHUS B CMECH;

- COCTaBJICHUC IICIIOYCK FeHETHYECKOM
CBA3U HCEOPTaHUYCCKHX COC]II/IHCHI/Iﬁ
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Pemienue 3a1a4 no reme:
«lloarpymnmna yriepona»

IIpakTukym

- BBIYKCJICHHE MACChl PACTBOPCHHOIO
BEIIIECTBA, COJCPIKAIICTOCS B
OIpEeICICHHON Macce pacTBopa ¢
W3BECTHOM MaCcCOBOM JI0JNICH;

- pacyeThl: 0OOBEMHBIX OTHOILCHU ra3oB
IPU XUMUYECKHUX PEAKLMSIX;

- pacdeTsl: Macchl BEIIECTBa WIH o0beMa
ra30B 10 U3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MAacCe WK 00bEMY OTHOTO U3
YYaCTBYIOUINX B PEaKIHH BEIIECTB;

- pacueTbl: TeroBoro 3 deKra peakiuy;,

- pacdeTsl: Macchl (00beMa, KOMUdecTBa
BEILIECTBA) POAYKTOB PEAKLHU, €CIIH OJHO
13 BEIECTB JaHO B U30BITKE (MMEET
TIPUMECH);

- pacdeTsl: Macchl (00beMa, KOMHIecTBa
BEILIECTBA) MPOAYKTA PEAKINH, ECIIH OTHO
U3 BEIECTB JJAaHO B BUJIE PACTBOPA C
OIpeAEeNEHHON MacCcOBOU JONEM
PacTBOPEHHOTO BEILIECTBA,;

- pacdeTsl: MacCcOBOM WM 00BEMHON JOIH
BEIXOJIa TIPOAYKTA PEAKIIUH OT
TEOPETUIECKH BO3MOKHOT0;

- pacdeTsl: MacCcOBOI 1O (MAaCCHI)
XHMHYECKOTO COSJHHEHUS B CMECH;

- COCTaBJICHUEC LICTIOYCK TCHETHICCKON
CBA3U HCOPTaHUYCCKHUX COC}II/IHCHI/II\/'I
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XapakTepucTUKa METaJJIOB
MMOOOYHBIX TMTOATPYII U UX
COEIMHEHUN

Jlexmusa

- XapaKTCpU30BaATh:

- d-371eMeHTHI, MX MOJIOKEHNE B
Ilepnoguueckoit cucreme .M.




Menpeneena;

- 06HII/I€ XHMUYECKHE CBOMCTBA IPOCTBIX
BCIICCTB — HEMCTAJIJIOB!

- 001IME XUMHYECKHE CBOHCTBA OCHOBHBIX
CcoeIUHEHUN d-271eMEHTOB
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Pemenue 3amad no teme:
«XapaKTepucTUKa METAIIOB
MMOOOYHBIX MOATPYIIT U UX
COEIUHEHUIDY

IIpakTuxym

- BBIYHCJICHUEC MACChl PACTBOPCHHOTO
BEIIIECTBA, COJCPIKAIIECTOCS B
OIpEeICIICHHON Macce pacTBopa ¢
HM3BECTHOM MaCcCOBOM JI0NIEH;

- pacCyeThI: 00BEMHBIX OTHOIIIEHHI Ta30B
IpU XUMUYCCKUX PCAKIHAX ]

- pacyeThl: MacCChbl BCUICCTBA UJIN obbema
ra3oB 10 U3BECTHOMY KOJIMYCCTBY
BCIIECCTBa, MaCcCC NI OGT)éMy OJHOI'0 13
Y4aCTBYIOIIHX B pCaKIIUN BECUICCTB;

- pac4eThl: Macchl (00beMa, KOTMIeCTRa
BEIIIECTBA) MPOITYKTOB PEAKIIUH, €CIIU OTHO
W3 BEIIECTB IaHO B U30BITKE (UMEET
MIPUMECH);

- pacueTsl: Macchl (00beMa, KOJIM4eCcTBa
BEILIECTBA) MPOAYKTA PEAKIHH, €CIIU OTHO
U3 BEILECTB JJAaHO B BUJIE PACTBOPA C
OlpeieIEHHOW MacCOBOM J0NEl
PacTBOPEHHOT'O BEILIECTBA;

- pacdeTsl: MaccoBO WM 00BEMHOM JOTH
BBIXOJIa MPOAYKTA PEAKIIUH OT
TEOPETUYECKH BO3MOXKHOT0;

- pacdeTsl: MaccoBOil 10T (MacChl)
XMUMHYECKOTO COEIMHEHUS B CMECH;

- COCTaBJICHHE LIETIOYEK I'€HETHIECKOM
CBSA3H HCOPIaHUYCCKUX COeIUHEHUN

Tema 4. Oprannyeckasi xumus (9 yacoB)
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Teopuss cTpoeHHS OpraHUYECKUX
coequHeHuil. M3omepus

1

CemuHap

- 3HAMb U NOHUMAMb!
MPUHAISKHOCTh BEIIECTB K Pa3IMYHBIM
KJIaccaM OpPraHWYECKHX COCAMHECHNI;

- TOMOJIOTH, H30MEPHI;

- CTPOEHHE OPTaHNYECKUX COCANHCHNH;

- XMMHYECKHE PEaKIWd B OPraHW4eCKOn
XMMUH, UX MEXaHH3MbI

19

YTIeBoaopoabl — aNKaHBI, AJKEHBI,
LIMKJIOAIKAHBI, TUEHBI

Jlexusa

- 6bINoIHeHUe YIIpaxXHEHU U u
TPEHHPOBOYHBIX 3aJ[aHUI M0 MaTepuaiam
EI'D 110 TEME: «YTIIeBOJOPOABD,
OCMBICIUTh 3aJ[aHUe W HauOoliee TPYAHbIC
BOITPOCHI

20

Pemenne 3a1a4 o TEME:
«IIpenenpHBIC YTIIEBOIOPOIBD)

IIpaktukym

- OINpe/eNICHHEe MOJEKYISAPHOH (HOPMYIIBI
BEIIIECTBA;

- pacueTsl: OOBEMHBIX OTHOIICHHI Ia30B
NPH XUMHYECKHX PEaKIHsX;

- pacyeTsl: Macchl BEUIECTBAa WJIM 0ObeMa
ra3oB 10  W3BECTHOMY  KOJHYECTBY
BEIllECTBA, Macce WM OO0BEMY OFHOrO U3
Y4JacTBYIOUIMX B PEAKIMH BEIECTB;

- pacueTpl: Maccel (00beMa, KOJIMYECTBA
BEIIIECTBA) MPOIYKTOB PEAKIMH, ECITH OJJHO
W3 BEIIECTB IaHO B M30BITKE (MMeeT
TPUMECH);




- pacuerel: Maccel (00BbeMa, KOIHYIECTBA
BEIIIECTBA) MPOAYKTA PEAKINH, €CIIA OITHO
W3 BEIIECTB JaHO B BHUJE pacTBOpa cC
ornpeaeNeHHON MaccoBOM Joneun
PacTBOPEHHOTO BEILIECTBA;

- COCTaBIICHHE I[EMOYECK TEHETHYCCKOU
CBSI3M OPTaHMYCCKHUX COCITUHCHUI;

- KAYCCTBCHHBLIC PCAKIMU Ha HCEKOTOPLIC
HCOPTraHUYCCKNUE COCANHCHUSA

21

Pemenne 3aJa4d 110 T€Me:
((HereI[eJ'IBHHe YIJIEBOAOPOAbD»

IIpakTuxym

- OIpeIeNeHNe MOJEKYIIPHOH (OpMYJIbI
BCIIIECTBA;

- PpacucCThI: 00BEMHBIX OTHOIIEHUI Ta30B
IpU XUMUYCCKUX PCAKIHAX,

- pacucCThl: MACChl BCIICCTBA HWJIHU o0bema
ra3oB 1o N3BECTHOMY KOJIMYECTBY
BCIIECCTBa, Maccc HJIA OGT)éMy OJHOI'o U3
Y4acCTBYIOIIHX B pC€aKIIUN BCUICCTB;

- pacueTpl: Macchl (00bema, KOJIMYecTBa
BEIIIECTBA) NMPOAYKTOB PEAKIUHU, €CIIH OAHO
W3 BEIIECTB JaHO B W30BITKE (MMeeT
MIPUMECH);

- pacdeThl: Macchl (0ObeMa, KOIUYeCTBa
BEILIECTBA) MPOIYKTa PEaKLUH, €CITU OJHO
M3 BEIIECTB JaHO B BHUJE pacTBopa c
oTpeieNIeHHON MaccOBOU Jonen
PacTBOPEHHOTO BEILIECTBA;

- COCTaBJICHHE IICTIOYECK TI'€HETHUYECKOU
CBSA3H OPraHUYCCKUX COCHHHGHHﬁ;

- Ka4YE€CTBCHHBIC PEAKIMU Ha HEKOTOPLIC
HEOPIraHNMICCKUEC COCANHCHUS

22

ApoMaTH4YeCKUe yriIeBOA0pPO/IbI

Cemunap

- BBITIOJTHEHUE yIpa>KHEHHI U
TPEHUPOBOYHBIX 3aJaHUH 110 MaTepHaiam
EID mo  Teme: «ApomaTHyeckue
YITIEBOIOPOIB), OCMBICIHUTH 3alJaHue |
Han0oee TpyIHbIE BOIPOCH

23

Kucnoponconepxamue
OpraHMYeCcKHe COeTUHEHHS
(cpaBHHTENBHAS XapaKTEPHCTHKA
CITUPTOB, aJIbIETHIOB U KapOOHOBBIX
KHCIIOT)

Jlexusa

- BBITIOJIHCHHE yIIpa>KHEHUH u
TPEHUPOBOYHBIX 3aJaHUI 10 MaTepuajIam
EI'D mo Teme: «Kucnmopoaconepxaime
OpPTaHUYECKHE COCTUHEHUSM», OCMBICIHTH
3a/1aHue U HanOoJee TPYIAHbBIE BOMPOCH

24

Pemenue 3amau

IIpaktukym

- ONpeJeNieHne MOJIEKYISIPHOH (OpMYIIbI
BEILIECTBA,

- pacdeTsl: OOBEMHBIX OTHOIICHHI Tra3o0B
MPY XUMHUYECKHUX PEAKIHIX;

- pacdeThl: Macchl BelecTBa WK O00beMa
ra3oB 1O  W3BECTHOMY  KOIHYECTBY
BEIIIeCTBa, Macce WIN 00BEMY OIHOTO W3
YYACTBYIOIINX B PEAKIUH BEIIECTB;

- pacueTpl: Maccel (00bema, KOJIMYecTBa
BEIIIECTBA) MPOIYKTOB PEAKINH, ECITH OJJHO
W3 BEIIECTB IaHO B M30BITKE (MMeeT
MPUMECH);

- pacueTpl: Maccel (00beMa, KOJIMYEecTBa
BEILICCTBA) MPOIYKTA PEAKLUH, €CIU OJHO




W3 BEOICCTB JaHO B BHIC pacTBopa cC
onpeaeneHHON MaccoBOM Joneu
PacTBOPEHHOTO BEILIECTBA;

- COCTaBJICHHEC LCIIOYCK TeHETHYECKOM
CBA3U OPraHUYCCKUX COGZ[HHGHHfl;

- KAYCCTBCHHBLIC PCAKIMU Ha HCEKOTOPLIC
HCOPTraHNYCCKHUE COCAMHCHUSA

25

A30Tcoxlep>1<amne OpPraHn4cCKue
COCIUHCHUA U OHOJIOTHYECKH
Ba’>XHBIC BCIICCTBA

CeMmunap

- BBINIOJTHCHUE YIIPaKHCHUH U
TPEHUPOBOYHBIX 3aIlaHHUI TI0 MaTepHaIaM
EI'D no Teme: «A3oTcoaepxaniue
OpraHUYEeCKUEe COCTUHEHUS 1
OHMOJIOTUYECKH BaXKHBIC OPTaHUICCKUE
COEJTMHEHUS, OCMBICIIUTD 3a/IaHHe U
Han0oJIee TPYIHBIC BOIPOCH

26

Pemrenue 3agau

ITpaxkTukym

- OHpEIeNICHHE MONEKYIISIPHOI (hOPMYITBI
BCIIIECTBA;

- pacCyeThl: 00BEMHBIX OTHOIIIEHHI Ta30B
IpU XUMUYCCKUX PCAKIHAX ]

- pacueThl: Macchl BELIeCTBA WK 00beMa
ra3oB 110 U3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce WK 00BbEMY OHOTO U3
YUYacTBYIOUIMX B PEAKIUU BELIECTB;

- pac4eThbl: Macchl (00beMa, KOIMYeCcTRa
BEILIECTBA) MPOJYKTOB PEaKIIMH, ECIH OJJHO
13 BEIIECTB IaHO B U30BITKE (UMEET
MIPUMECH);

- pacueTsl: Macchl (00beMa, KonUdecTBa
BEILIECTBA) MPOJYKTA PEAKIHH, ECIIU OIHO
U3 BEILLECTB JJAHO B BUJIE PACTBOPA C
OIpeIeIEHHOW MacCOBOU J0Iei
PacTBOPEHHOT'O BEILIECTBA;

- COCTaBJICHHE LIETIOYEK I'€HETHIECKOM
CBA3H OPraHUYCCKUX COCHHHCHHﬁ;

- KaYE€CTBEHHBIC pEAKIIUN Ha HEKOTOPBIC
HEOPIraHNMYICCKUEC COCANHECHUS

Tema 5. O0001eHHe U TOBTOPEH

(4 yaca)

He MaTepuasa 3a KoJAbHbINA Kype xumuu (10-11 knacebr)

27

O6o0meHne Marepuana IO TeMe
MIKOIBHOT0 Kypca «O0Imast XUMusD» -
pellieHHe CIOXHBIX 3ajad, pa3zdoop
THIHUYHBIX OLIHOOK

1

IIpakTukym

- KOMIUICKCHOE TMPUMEHEHHE 3HAHUI MO
pelieHHI0  3aJad B HECTaHJAPTHOM
CHUTYaIIH;

- pacderel IO
YpaBHEHHSIM.

TEPMOXUMHUIECKUM

28

O6o0mieHe Marepuana MO TeMe
HIKOJIBHOTO Kypca «Heoprannueckas
XHMHSD) - PEIICHUe CIOXKHBIX 3aad,
pa3z00op TUIHYHBIX OMHOOK

IIpaktukym

- KOMIUJICKCHOE MPUMEHEHHE 3HAHUI [0
pelieHHI0  3aJad = B HECTaHJAPTHOM
CHUTYaIIH;

- TEHeTHYeCKasi CBA3M B HEOPTraHWYECKOH
XUMUH (BBITOTHEHUE YIIPAKHEHII)

29

O06o0mieHe Marepuana IO TeMe
IIKOMBHOTO Kypca «OpraHudeckas
XUMHUS» - PEIICHHE CIIOXKHBIX 3a]1ad,
paz00op TUIIIMYHBIX OMTHOOK

IIpaktukym

- KOMIUIEKCHOC TPHUMCHCHUE 3HAaHUH IO
PCHICHUTIO 3aga4 B HCCTaHHapTHOfI
CUTYyalluu,

- TCHETWYeCKass CBS3M B OPraHWYecKOn
XUMUH (BBITIOIHEHUE YIIPAKHEHHHN)

30-33

Hmoezosvlii konmponws 6 hopme ET'D

Konrtponsnas
pabora
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Ananuz pewénnvix eapuanmog EID | 1 Ypok-aHanus
no Xumuu

TpeOoBanus K yPOBHIO IOATOTOBKH BBIIIYCKHMKOB 10 Pe3yJ1bTATAM OCBOCHHUS MPOrPaMMBbI
3J1eKTHBHOTO Kypca «'oroBumcs k EI'D mo xumun»
Suamy/Ilonumams:

Basxcneiiuwiue xumuueckue nonamus

- BBIBIIATH XapaKTEPHbIE MPU3HAKK MOHSITUM: BEIIECTBO, XMMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE
ATOMHBIE U MOJIEKYJISIPHBIE MacChl, MOH, M30TOIbl, XUMUYECKasi CBS3b, IJIEKTPOOTPUIATENLHOCTh, BaJEHTHOCTb,
CTCIIeHb OKHCJICHUS, MOJIb, MOJIIpHAS Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOJEKYISIPHOIO M HEMOJICKYIISIPHOT'O
CTPOEHUSI, PACTBOPBI, AIEKTPOJIUTHI U HEINEKTPOIIUTHI, SJEKTPOIUTAYECKAS TUCCOLUALINS, THIPOIHN3, OKUCIUTEND 1
BOCCTaHOBUTENb, OKHUCIEHHE M BOCCTAHOBJICHHME, OJJIEKTPOJIM3, CKOPOCTh XHUMHUYECKOH peakiuu, XUMHUYECKOe
paBHOBeECHE, TEILIOBOH (M GEKT peakIuu, YIICPOIHBIN CKeleT, (QYHKIMOHANBHAS TPYIa, U30MEPHS U TOMOJIOTHS,
CTPYKTYpHass M TPOCTPAHCTBEHHAsT HM30MEpHs, OCHOBHBIC THIIBI PEAKIMi B HEOPTraHMYECKOW U OpraHu4eCcKOu
XUMHU;

- BBIABJIATH B3aWMOCBSI3U TOHSTHIA, UCIIOIH30BATh BAXKHEUIIINE XUMHUUCCKHUE MOHATHUS TS OOBSICHEHUS OTIEIBHBIX
(haKTOB U SBJICHUIA;

- IPUHAJIEKHOCTh BEIIECTB K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKUX COETUHEHUH;

- TOMOJIOTH, U30MEPHI;

- XUMHUYECKHE PEaKIMU B OPraHUYECKON XUMUHU.

OcHOoGHble 3aKOHBL U MeopUU XumMuu:

- TPUMEHSATh OCHOBHBIE TMOJOXKEHHS XUMHYECKMX TeOpuil (CTpOGHUs aTroMa, XHMHYECKOH  CBSI3H,
JJIEKTPOJIMTUYECKOA IUCCOLMALIMY, KUCIOT M OCHOBAHUM, CTPOCHMsS OPraHUYECKHUX COCIUHEHUM, XMMHYECKOU
KWHETHKH) JUIsl aHAJIM3a CTPOCHHSI U CBOWICTB BEIIECTB;

- IOHUMAaTh TPAHMILIBI IPUMEHUMOCTH YKa3aHHBIX XUMUUYECKUX TEOpUll;

- noHuMats cMbic Ilepuonnueckoro 3akona JI.M. MeHzaeneeBa 1 UCIONb30BATh €r0 IS KAYECTBEHHOI'O aHAJIN3A U
000CHOBaHUS OCHOBHBIX 3aKOHOMEPHOCTEI CTPOCHHS aTOMOB, CBOHCTB XMMHYECKHX JJIEMEHTOB U MX COCIUHECHHH.

Basicueiimue éewgecmea u mamepuainwl

- KJIAacCU(HULIUPOBATh HEOPTraHUYECKHE M OPraHWYecKHe BEIIecTBa 10 BCEM HW3BECTHBIM KIIACCU(HKALMOHHBIM
MPU3HAKAM;

- 00BSICHATH 00YCJIOBJICHHOCTh MPAKTUYECKOTO MPUMEHEHHS BEILIECTB HX COCTABOM, CTPOCHHUEM U CBOWCTBAMU;
XapaKTepru30BaTh MPAKTHYECKOE 3HAYCHHE TAHHOTO BELECTBA,;

- 00BSICHATB O0IIKE CIIOCOOBI ¥ PUHIIUIIBI TOTY4EHUsI HanOoJiee BaXKHBIX BEILIECTB.

Ymemn:
Haszvieams uzyuennovie eeuiecnea no mpusuanbHoil uid MexcoynapooHoil HOMeHKaamype.

Onpedenamuv/Knaccugpuuuposams:

- BaJIGHTHOCTb, CTEIIEHb OKUCIICHUSI XUMHUYECKHUX JIEMEHTOB, 3apsi/ibl HOHOB,;

- BHJ] XMMHYECKHUX CBSI3el B COSAMHEHUSX U TUIT KPUCTALTHYECKON PEIIeTKH;

- POCTPAHCTBEHHOE CTPOCHUE MOJICKYI;

- XapakTep Cpelibl BOAHBIX PACTBOPOB BEIIECTB;

- OKHUCIIMTEIb U BOCCTAHOBUTEID,

- IPUHA]UICKHOCTD BEILECTB K PA3IMYHBIM KIIACCAaM HEOPraHUYECKHX M OPTaHUYECKHX COCAMHEHUI,

- TOMOJIOTH U U30MEpbI;

- XMMHUYECKUE PEaKIUH B HEOPraHUYECKONW M OPraHMYecKoil XMMHUH (10 BCEM M3BECTHBIM KIACCU(PHUKAIMOHHBIM
MIPU3HAKAM).

Xapaxmepuzoeamo:

- S, p 1 d-3;eMeHTHI 1o uX TonokeHnio B [leproanueckoii cucreme JI.M. Meneneea;

- 00IIre XMMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB — METAJIOB M HEMETAJUIOB,

- o0mme XWUMHYECKHEe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCNWHCHHWU, CBOWCTBA OTAENBHBIX
NPEACTABUTENEN ITUX KIIACCOB;

- CTPOCHHE ¥ XMMHYECKHIE CBOWCTBA M3yICHHBIX OPTaHUIECKUX COCINHCHHN.

Oo0vacHamp:

- 3aBUCUMOCTb CBOWMCTB XMMHUYECKHX DJIEMEHTOB M UX COEJAMHEHUH OT MOJOXEHUs 3jieMeHTa B llepuoguueckoi
cucreme J[.M. Menneneena;

- IPUPOY XUMHUIECKOH CBS3H (MOHHOH, KOBAJICHTHOM, METAJUTMIECKOH, BOIIOPOIHON);

- 3aBUCUMOCTb CBOMCTB HEOPraHMUECKUX U OPTaHMYECKUX BEILLECTB OT UX COCTABA U CTPOECHHUS,;




- CYIIHOCTb H3YYCHHBIX BHUJOB XHUMHYCCKHUX peaKHI/Iﬁ (BJ'ICKTpOJ'II/ITI/I‘ICCI(Oﬁ Juccouany, HWOHHOI'O 06MeHa,
OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITGJ'H)HBIX) 1 COCTABJIATH UX YPABHCHUS,
- BJIMSTHUC PA3JIMYHBIX (baKTOpOB Ha CKOPOCTb XHUMHIYECKOH PpCeaKur U Ha CMCIICHUEC XUMHNYCCKOI'O PABHOBCCHS.

Pewamp 3a0auu:

- BBIYHCIICHHE MacChl PaCTBOPEHHOI'O BEHIECTBA, COMACPIKAIIErocs B ONPEICIIEHHOW Macce pacTBOpa C M3BECTHOM
MacCOBOH JIOJICH;

- pacdeTsl: 00ObEMHBIX OTHOIICHUH I'a30B MPH XUMUUECKUX PEAKIIHSIX;

- pacueThl: Macchl BEIIeCTBA WM 00beMa Ia30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce MM 00BEMY OIHOTO
13 YYaCTBYIOIIMX B PEaKIUH BEIECTB;

- pacueTsl: TEIIOBOro 3¢ eKra peaKkuumy;

- pacyeTsl: Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMHU, €CIIM OIHO M3 BEUIECTB JaHO B M3OBITKE
(umeer puMecn);

- pacuerbl: Macchl (0ObeMa, KOJMYECTBAa BEIIECTBA) MPOIYKTA PEAKIMH, €CIU OJHO W3 BEIIECTB JaHO B BHJE
pacTBopa ¢ OIpeesIeHHONH MacCoBOI o€l pacTBOPEHHOT O BEIIECTBA;

- HaXOXJICHUE MOJIEKYJISIPHON (OPMYJIBI BEIIECTBA;

- pacyeThl: MacCOBOM MIIM OOBEMHOM JIOJH BBIXO/Ia IPOAYKTA PEAKIMN OT TEOPETUYECKH BO3MOXKHOI'O;

- pacyeTsl: MacCOBOH J10JIM (MAcChl) XMMHYECKOTO COSAMHEHHSI B CMECH;

- COCTaBJICHHE IIETIOYEK I'€HETHYECKOW CBSI3M XUMHWYECKHX COCJUHEHHH (HEOpraHW4ecKas XMMHS M OpraHHdYecKas
XUMHUS).

O:xunpaemblii pe3yJabTaT

OO0o0uIeHne U cucTeMaTr3alys 3HaHWH JIJ1s1 YCTIEITHOM C1a4 MTOrOBOTO MOCYAapPCTBEHHOI'0 9K3aMeHa 10 XUMHHN
3a KypC CpeIHEN LIKOJIbI.
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