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PABOYA ITPOI' PAMMA 110 XUMUN

11 xnacc (mpopuiIbHbBIN)

1. Paznen: IlogcHutenbHad 3amucka

PaGouas mporpamma no xumuu ais 11 knacca cpenneii 061eodpa3oBaTebHON

IOTKOJIbI COCTABJICHA U PCAJIN3YCTCA Ha OCHOBC CJICAYIOIIUX OOKyMeHmO6‘:

1.

3akoH MunHucTepcTBa 06pa3zoBanus u Hayku Poccutickoit deneparu Ne
273-®3 «O06 obpazosanuu B Poccuiickoit denepanum» (¢ monpaBKkaMu Ha

2018r) ;

3akon PO Ne 26-3C «O6 o6pazoBanuu B POy;

denepanbHBIM TOCYIapCTBEHHBIN 00pa30BaTeNIbHBIN CTaHAAPT
cpenHero obiiero oopa3oBaHus;
[Tpumepnas nmporpaMma cpeaHero oo1ero oopa3oBaHus 1Mo XxuMuu s 11
kiacca (mpodunpHBIN ypoBeHb) U aBTopckas mporpamma O. C. ['abpuensna

s 8-11 kmaccoB 0011e00pa30BaTEILHBIX YUPEKICHUH;,

OcHoBHast 0Opa3zoBaTebHas IporpaMma CpeaHero o0Iero oopazoBaHus

MBOY mwuiest Ne 5 ;
[Tonoxxenue o padoueit mporpamme yuutesnst MbOY nurnest Ne 5;
VYueOnswiii utan MBOY numest NeS va 2021-2022 y4eOHbBIH ToT;

[Tucemo CanlluH 2.4.3648-20 «CanuTapHO-3UIEMHUOIOTUYECKHE
TpeOOBAHUS K YCIOBHSIM OpraHHU3allud 00y4YeHHs B 001eo0pa3oBaTeIbHBIX

YUPEKTCHUSIX.



PaGouass mporpamMmMa KOHKPETU3UPYET COACpP)KAHHE TMPEIMETHBIX TEM
0o0pa30BaTeNbHOTO CTAaHAAapTa M JAaeT pachpeleieHue  y4yeOHBIX YacoB IO
pasnenam kypca 1l kmacca ¢ y4eTOM MEXIMPEAMETHBIX CBSI3€i, BO3PACTHBIX
OCOOCHHOCTEH  ydamuxcsi, ONpeAesisieT MHUHUMAJbHBI  HAO0Op  OIBITOB,
JEMOHCTPUPYEMBIX yUHUTENIeM B KJacce U J1aOOpaTOPHBIX, BBIMOITHAEMbBIX

ydaliuMucs.

Llenu yuebnozco npeomema

N3yuenrie xuMuu B cTapuiei mkojie Ha npouIbHOM YPOBHE HampaBlIEHO Ha

JOCTHKEHUE CIICAYIONINX 1IETICH:

® OCBOCHHE CUCTEMBI 3HAHUU O q)yH,HaMeHTaJ'IBHBIX 3dKOHaXx, TCOPHUAX, q)aKTaX

XHUMHH, H€O6XO,III/IMI>IX JJIs1 TIOHMMaHU S Hay‘{HOfI KapTUHBI MUpa,

® OBJIQJICHUE YMEHUSIMU XapaKTEPU30BaTh BEILIECTBA, MAaTEPUAJIbl U XUMUYECKHE
PEaKIMK; BHIOIHSTH JIA00OPATOPHBIE SKCIIEPUMEHTHI; IPOBOAUTE PACUETHI 10
XUMUYECKHM (HOpMYliaM B ypaBHEHHUSIM; OCYILIECTBISATH MOUCK XUMUYECKOM
UH(OPMAITUH U OLIEHUBATH €€ IOCTOBEPHOCTh; OPUEHTUPOBATHCS U MPUHUMATH

peleHust B poOJIeMHBIX CUTYAIIUSX;

e Da3BUTHE MO3HABATEIILHBIX MHTEPECOB, HHTEIICKTYAJIbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEH B Ipoliecce N3ydeHUs] XUMUICCKON HAyKH U €€ BKJIaJIa B
TEXHUYECKHUI MPOTrpecc MUBUIIN3AINN; CJI0KHBIX U IPOTUBOPECUUBBIX MTyTEH

Pa3BUTHS UEH, TEOPU U KOHUEIIIAN COBPEMEHHON XVMHUU;

e BOCMHTaHUE YOEKIEHHOCTH B TOM, YTO XUMHUSI — MOIIIHBIA HHCTPYMEHT
BO3/ICHCTBHS Ha OKPYXKAIOIILYIO CPENLY, U YyBCTBA OTBETCTBEHHOCTH 32

MIPUMEHEHHUE MOTYYEHHBIX 3HAHUN U YMEHHUN;

e T[PUMEHEHHE TNOITYYCHHbIX 3HAHUM W yMeHMHA g Oe30macHoOM padoThl C

BelleCTBaMU B Jabopatopuu, OBITY ¥ Ha MPOU3BOJACTBE; PELICHUS



MPaKTUYECKUX 3a7ad B TOBCEJHEBHOW >KU3HM; TPEIYNpPEKICHHUs SBICHUH,
HAHOCAIIMX BpeIl 3I0pPOBBIO YEJOBEKAa M OKpYKAlOIIEH cpele; MpoBEneHHs
HCCIIEIOBATENILCKUX PA0OT; CO3HATENBHOIO BbIOOpa mpodeccuu, CBI3aHHOM C

XUMUEMH.

3adauu yuebHo20 npeomema

BBIH_IeHepe‘{I/ICJIeHHBIe eIk, B CBOXO OUCPCb, OIIPCACIIAOT CIACAYIOIIHUC 3a1a9N

00y4YEeHUS

e Co3znarp ycinoBus st GOpMUPOBAHUS 3HAHUN OCHOB XMMMHU - BaKHEHIIINX
(akToOB, TOHATWN, 3aKOHOB W TEOPHM, s3bIKA HAyKH, JAOCTYIHBIX 0000IIEeHUM
MHPOBO33PEHUECKOT0 XapaKTepa;

e Co3nmarp ycnoBus JI Pa3BUTUS YMEHUN HaOMONaTh U OOBSCHATH
XUMUYECKHE SIBJICHUs, COONIONATh TMpaBHiia TEXHUKH O€30MacHOCTH Tpu pabore ¢

BEILIECTBAMH B XUMHYECKOM JIAOOPAaTOPUH U B TIOBCETHEBHOM YKU3HH,

e Co3mare yCIOBHS JUIS Pa3BHTHs HMHTEpeca K XUMHU KaK BO3MOXKHOM
oOmactu Oymyiei MpakTHIeCKON eATeTbHOCTH;

e Co3mare ycnoBus U pa3BUTHS MHTEIUICKTYILHBIX CIIOCOOHOCTEH 1
T'YMaHUCTHYECKUX Ka9eCTB JIMUHOCTH;

e Cozpnarb ycnoBus AJist GOPMHUPOBAHUSI SKOJIOTUIECKOTO MBIITUICHHS,

yOSXKIEHHOCTH B HEOOXOAMMOCTH OXpaHbl OKPYKAIOIIEH CpeIbl.

Obwas xapakxmepucmuxa y4e6H020 npeomema

B cucreme ectecTBeHHOHAYqHOTO 00pa30BaHUSI XUMUSI KaK y4eOHBIM TIpeIMeT
3aHUMAaeT BAXHOE MECTO B MO3HAHWW 3aKOHOB MPHUPOIBI, (POPMHPOBAHUN HAYYHOU
KapTUHbl MHpa, CO3JaHUM OCHOBBI XHMHMYECKHX 3HAHWM, HEOOXONUMBIX ISt

HOBCGI[HGBHOﬁ JKNU3HHU, HABBIKOB 3J0POBOIr0 M 0e30I1acHOTO 1 4CJIOBCKa H



OKpYXarollel ero cpeabl 00pasza >KU3HM, a TaKXKE B BOCIUTAHUM HKOJIOTMYECKON

KYJIBTYPBI.

I'maBHOM nzaeel mporpamMmbl ABJISIETCSA PacIIUpEHUE U YIIIyOJIeHHe 3HaHUM 110
XMMUH, BBIPAXEHHBIX B (OpPME, COOTBETCTBYIOIIEH BO3pacTy M NOTPEOHOCTAM
oOyyaromuxcsi. B conepxaHun AaHHOTO Kypca MpeCTaBlIeHbl OCHOBOIOJIAraIOINe
XUMUYECKUE TEOPETUYECKUE 3HAHWsI, BKIIFOYAIOIIUE U3YYECHHUE COCTaBa U CTPOCHMUS
BEIIECTB, 3aBUCHUMOCTM HX CBOMCTB OT CTPOEHHS, IMPOTHO3UPOBAHUE CBOMCTB
BELIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX INPEBPALLCHUNA U IIyTEH
yIpaBICHHSI UMH B LEJSIX OTYyYEHUS BELIECTB U MAaTEPUAJIOB.

B 11 kiacce uzydaercst Kypc oOmIei XUMUH, KOTOPbI CTaBUT CBOEH 3a/1aueit
MHTETPALMIO 3HAHUM y4Yaluxcs MO HEOPraHWYECKOW M OPraHUYEeCKOM XUMHUU C
1eJbl0 (POPMUPOBAHUS Y HUX €AMHOM XMMHUYECKON KapTUHBI Mupa. Bemymias upes
Kypca- €IMHCTBO HEOPraHWYECKOW U OPraHN4YeCKON XMMUHU Ha OCHOBE OOLIHOCTH MX
HOHATHM, 3aKOHOB W TEOpPHH, a TaKk € Ha OCHOBE OOIIMX IOAXOAO0B K
KJ1acCU(PMKAlMKM BELIECTB U 3aKOHOMEPHOCTSAM IIPOTEKAHUs pEaKIUi MEXIy HUMHU.
Takoe mnocTtpoeHue Kypca oOmIeH XUMHM TIO3BOJISIET TIOIBECTH YyYallluXcsl K
[IOHMMAHUIO MAaTepUaIbHOCTH M II03HABAEMOCTH €IUHOIO MHUpPA BELIECTB U
BceoOIIelt cBsA3M sBICHUN. B CBOIO ouepesnp, ATO JaéT BO3MOKHOCTh yJallluMCs HeE
TOJIBKO JIYYIlI€ YCBOUTH XUMHUYECKOE CONEPKaHUE, HO U IIOHATH POJIb U MECTO XUMUU
B CUCTEME HayK O IIPUPOJIE.

3HAYUTEIIBHOE MECTO B COJEpKaHUU Kypca OTBOIUTCA XUMHUYECKOMY
skcnepuMeHTy. OH Ja€T BO3MOXKHOCTH (OPMHPOBATH Yy YyYaIIMXCS YMEHHS
paboTaTh C BEIIECTBAMHM, BBINOJHATH MPOCTbIE XUMUYECKHUE OIBITHI, YYUT HX
0€30MacHOMY M SKOJOTHYECKH IPaMOTHOMY OOpAIICHHIO ¢ XUMUKATaMU B OBITY U

Ha IIPOU3BOACTBC.

Jloruka u CTpyKTypa Kypca MO3BOJISIIOT B MOJHOW MEpE HCIOJb30BaTh B

O6y‘-IeHI/II/I JJOTUYCCKHUC OIICpalMid MBIIIJICHHUA: aHAaJIU3 W CHHTC3, CPABHCHHUC H



aHAJIOTHI0, CUCTEMATH3aINI0 U 0000IIeHHE.

Peanuzauuss paHHOM mporpamMmbl B Ipoliecce OOy4YeHHsI IO3BOJIUT
00y4aroIMMCsl YCBOUTH KJIFOUYEBbIE XMMHYECKUE KOMIIETEHLUUU W TOHATh POib U
3HauUEHUE XMMHUU CpeIu JPYyrux Hayk o mpupoxe. M3ydenue npenmera «XuMus» B
yactd (OopMUpOBaHMS Yy OOydYarOUIMXCsl HAy4YHOIO MHPOBO33PEHMS, OCBOCHHUS
OOIIIEHAYYHBIX METONOB (HAOIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHME),
OCBOEHMSI  MPAKTUYECKOrO MPUMEHEHWs] Hay4yHbIX 3HAHUA OCHOBAaHO Ha
MEXIIPEIMETHBIX CBA3AX ¢ npeameramu: «buonorus», «leorpadusy», «Mctopusy,
«Jluteparypay, «Marematrka», «OCHOBBI O€30MACHOCTH >KU3HEACATEIBHOCTH,

«Pycckuii s3p1K», «DU3HKay, « IKOJIOTUS.

Mecmo yuebnoco npeomema 8 yuebHOM niame

Pabouas nporpamma s 11 kiacca (mpoduiibHBIN ypOBEHB) COCTABICHA HA
ocHoBe aBTopckoil mporpammbl O.C. ['abpuesnsiHa B COOTBETCTBUU ¢ (hefepabHbIM
rOCY/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHETO OOIIEro 00pa30BaHuUs U
yueOHbIM Tu1aHoM Jures NeS . Kamencka- [laxtuHckoro u paccuutana Ha 102

y4eOHBIX yaca (i3 pacuera 34 B Henento, 34 Heaenu, Bcero 1029).

CornacHo kaneHgapHoMy yueObHomy rpaduky MBOY muies Ne5 na 2021-
2022 yueOHBIN TOf JAaHHAS MPOTrpamMMa CKOPPEKTHPOBaHA, a Ha €€ pean3aldio B
llect macce (mpodwinbHBI ypoBeHb) orBomuTcs 100 wacoB.  IIporpamma
peanu3yeTcsl 3a CUeT YIUIOTHEHMsI Marepuaia B pasaenax (temax): «CrtpoeHue
BemiecTra. /ucnepcHsie cucremb» - ¢ 16 gacoB mo 15 yacos, «Bemectsa n ux

CBOMCTBa» - ¢ 33 yacoB J10 32 4acos.

Hannas pabodas nporpamma s 11k (mpoduiIbHBIN YPOBEHB)
MOJIPa3yMEBACT:

KonnuecTBO KOHTpOIBHBIX paboT 3a rog — 6 (11ki1), BKIItOUast AMAarHOCTUYECKUI



BBOJIHBIN KOHTPOJIb

KonmuectBo nmpaktrueckux padot 3a rox — 7 (11xm)

Onucanue yeHHOCMHbBIX OPUECHMUPOB COOEPHCAHUSL YueOHO20 npedmema

[{enHOCTHBIE OPUEHTUPBI KypCa XUMHUHU B CTAPIIECH LIKOJIE ONIPEACIAIOTCS
cnenupUKor XMMUM Kak Hayku. [IoHATHE «IIEHHOCTH BKJIIOYAET €IUHCTBO
00BEKTUBHOTO (caM 00BEKT) U CYyOBEKTUBHOTO (OTHOIIEHUE CYOBEKTa K O0BEKTY),
O03TOMY B Ka4€CTBE IEHHOCTHHBIX OPUEHTHUPOB XUMHYECKOTO 00pa30BaHus
BBICTYIAIOT OOBEKTHI, U3y4YaeMbI€ B Kypce XUMHUH, K KOTOPOMY y 00yYaromuxcs
bopMupyeTcs IeHHOCTHOE OTHOIIeHUE. [Ipu 3TOM BeaylyIo poiib UTPatOT
NO3HaBaTeIbHbIE IICHHOCTH, TaK KaK JaHHBIM Y4EOHBIN MPEAMET BXOAUT B TPYIITY
IpeIMETOB MTO3HABATENBHOTO IIUKIIA, [JIAaBHAS 11€JIb KOTOPBIX 3aKII0YaeTCs B

U3YYEHUH TPUPOJIBI.

OcHOBY NTO3HABATENbHBIX [IEHHOCTE COCTABIIAIOT HAyUYHbIE 3HAHUS, HAyUYHbIC
METO/IbI IO3HAHUS, @ IIEHHOCTHBIE OPUEHTAINH, (POpMUPYEMbIE Y 00YUaIOIIUXCS B

IMPpOLCCCC N3YUYCHHA XUMUU, IIPOABIIAIOTCA:

[J B HIOHUMaHHWU CIOKHOCTH M IPOTUBOPEUYNBOCTH CAMOTO MpOoIlecca MO3HaAHUS
KaK M3BEYHOTO cTpemieHus k cTtune;

[] B IpU3HAHWU [ICHHOCTH HAYYHOT'O 3HAHUS, €r0 MPAKTUUYECKON 3HAUMMOCTH,
JOCTOBEPHOCTH;

B OCHHOCTH XUMHUYCCKHNX MCTOA0OB HCCIICA0OBAaHMUA J)KUBOU U HEXKUBOU IIpUPOALI.

B kauecTBe 00BEKTOB IIEHHOCTEH Tpy/a U OBITa BRICTYIIAIOT TBOPUECKAS
co3ujiaTeNbHasl AeSITeIbHOCTD, 3I0POBBIM 00pa3 )KU3HU, a [ICHHOCTHbIE
OPHMEHTALMH COJCPKAHUSA KypCa XUMUH MOTYT paCCMaTPHUBAThCS KaK

dbopMupoBaHue:



[] co3HarenpHOTO BBIOOpA OyaylIEl npodeccuy;

[] yBaXUTEIBHOIO OTHOLIEHUS K CO3UIATEIILHOM, TBOPUECKOMN AEATEIBHOCTH;

[} moHuMaHusI HEOOXOAUMOCTH 310POBOTO 00pa3a KU3HH;

[} moTpeObHOCTH B 0€3yCIOBHOM BBINOJHEHHUH MPABUII O€30M1aCHOTO UCTIONIb30Ba-

HUSI BEIIECTB B IIOBCEIHECBHOM JKU3HH,

Kypc xumun o0namaer BO3MOKHOCTAMHU JIJ1s1 (GOPMHUPOBAHUS KOMMYHUKA-
TUBHBIX LIEHHOCTEH, OCHOBY KOTOPBIX COCTABIISIIOT MPOIIECC OOIIEHHs], TpaMOTHAs
peub, a IEHHOCTHbIE OPUEHTAIIMU HAPaBICHbl HA BOCIIUTAHUE Y YUAIIUXCS:

[} mpaBUJIBHOTO KCIONB30BAHUS XUMUUYECKONH TEPMUHOJIOTMU U CUMBOJIUKY;

[} moTpeOHOCTH BECTH JUAJIOT, BHICIYIINBATH MHEHUE ONIMOHEHTA, Y4aCTBOBAThH B
JTUCKYCCHH;

[} ctocOOHOCTH OTKPBITO BBIPAXKATh U apPTyMEHTUPOBAHHO OTCTAUBATh CBOIO

TOUYKY 3pECHUS.



2. Paznen: IlnaHupyemble pe3yJabTaTbl OCBOCHMS yUeOHOTO MpeIMeTa

JleaTenbHOCTh YunuTeNsa B O0y4YeHUH XUMHUH B cpeHel (moaHo#) mkone B 11
KJIacce JOJKHA ObITh HalpaBiieHa Ha JOCTHXKEHHUE 00YYaroUMMUCS CIEAYIOIUX
JUYHOCMHBIX Pe3YIbIMamos.

8 YeHHOCMHO-0PUEeHMAYUOHHOU cghepe: YyBCTBO TOPAOCTH 38 POCCUNUCKYIO
XUMHUYECKYIO HAyKy, TyMaHU3M, OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMIICHHOCTD;
8 mpyo0oeoll cghepe.: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIEH
oOpazoBarefbHON U MPo(ecCHOHATEHON TPACKTOPHUH;

8 NO3HABAMENLHOU (KOZHUMUBHOUL, UHMEILIeKMYANbHOU) chepe: yMEHHE

YIPABISITH CBOEU NMO3HABATEIBHOM AEATEIbHOCTHIO.

Memanpeomemuvimu pesynbmamamu OCBOEHUS BBITYCKHUKAMU MPOTPaAMMBI
IO XUMHHU SIBJISTFOTCSL:

® JCMOJIb30BAHNE YMEHUM U HABBIKOB Pa3JIMYHBIX BUJIOB [TI03HABATEIBHOMN
NEeATENbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS (CUCTEMHO-
MH(GOPMAIIMOHHBIN aHAJIN3, MOACIUPOBAHUE) IJISI U3YUCHUSI PA3IMYHBIX
CTOPOH OKPY’KAIOIIEH IEMCTBUTEIBLHOCTH;

® UCITOJIb30BAHNE OCHOBHBIX MHTEIUICKTYaJIbHBIX ONEpaluii: opMyaupoBaHue
TUIOTE3, aHAJIW3 ¥ CHHTE3, CPaBHEHHE, 0000IIEHIE, CHCTeMAaTH3aIlHs,
BBISIBIICHUE IPUYMHHO-CJIEACTBEHHBIX CBSI3€U, TOMCK aHAJIOTOB;

® yMEHHE TeHEePUPOBAThH UJICH U OMPENEIATh CPENICTBA, HEOOXOMUMBIE IS UX
peanuzanuu;

® yMEHHUE ONpPEAENSTh eI U 3a]1a4M A TEIbHOCTH, BHIOUPATh CPEACTBA
peanu3anuu eI U TPUMEHATh UX Ha IPAKTHKE;

® HCIOJIb30BAHUE PA3IMYHBIX UICTOYHUKOB JJISl OTYUYEHUSI XUMUYECKOU

nH(popMalK, TOHUMaHUE 3aBUCUMOCTH COJIEPKaHUS U (POPMBbI

10



MpecTaBiIeHus: MH(OpPMAIMK OT LeIe KOMMYHHUKAIlMU U ajipecara.
B obnactu npeomemmuvix pezyrbmamog W3ydeHHE XUMUU Ha TPO(OUIBHOM
YPOBHE MPEAOCTABIAET YUYEHUKY BO3MOKHOCTb Ha CTYNEHH CPEIHEro (TMOIHOrOo)

oOmrero o0pa3zoBaHusl HAYUUTHCS:

6 nosHasamenvbHou cgepe:

Yuenuk HAYyUHNTCA:

® PacKpbIBaTh HA MPUMEPAX POJIb XUMHUH B (HOPMUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA U B MPAKTUUECKOMN JEATEILHOCTH YEJIOBEKA;

® JICMOHCTPUPOBATH B3aUMOCBS3b MEXKIY XUMUEH U APYTUMHU €CTECTBEHHBIMU
HayKaMH;

® WUIIOCTPUPOBATH HA MIPUMEpPAX CTAHOBIICHUE U DBOJIIOIUI0 XUMUM KaK
HAyKHU Ha pa3Ju4YHbIX HCTOPUYECKHUX dTAax €€ pa3BUTHS;

® AHAJIM3UPOBATh COCTAB, CTPOCHHUE U CBOMCTBA BEIIECTB, TPUMEHSIS
MOJIO)KEHHS] OCHOBHBIX XUMUYECKUX TEOPUI: XUMHUUECKOTO CTPOCHUS
opranndeckux coequHeHuii A.M. bytiepoBa, CTpoeHHs1 aToMa, XUMHAYECKOMN
CBSI3H, DJIEKTPOIUTUYECKON TUCCOLMALINN; YCTaHABIUBATh IPUYNHHO-
CJIEICTBEHHBIE CBS3U MEXKy CBOMCTBAMH BEILIECTBA U €TI0 COCTABOM U
CTPOECHUEM;

e noHuMarh ¢usndecknii cmuica [lepuogudeckoro 3akona /.M. Menneneepa u
Ha €ro OCHOBE YCTaHABIIMBATh IPUUYNHHO-CJICACTBEHHBIE CBSI3U MEKIY
CTPOCHHEM aTOMOB XMMHUYECKUX AIEMEHTOB U IIEPUOANYECKAM U3MEHECHUEM
CBOWCTB XMMHYECKHUX 3JIEMEHTOB U UX COCAUHEHUN B COOTBETCTBUH C
MOJIOKEHUEM XUMHUYECKUX JJIEMEHTOB B IIEPUOANYECKON CUCTEME;

® [PUMEHSTH MPaBUJIa CUCTEMAaTUYECKON MEKTYHApOAHON HOMEHKIIATYpPbI KakK
CpEeIICTBA PA3TMYCHUS ¥ UICHTU()HUKAIIMH BEIIECTB IO UX COCTaBYy U
CTPOCHHIO;

® COCTAaBIISITH MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIbI HEOPTaHUYECKUX U

11



OpraHUYECKHUX BEIECTB KaK HOCUTENIEH HHPOPMAIIMU O CTPOCHUH
BEIIECTBA, €r0 CBOMCTBAX U MPUHAJJICKHOCTHU K OMPEAEICHHOMY KIaccy
COCIMHCHUM;

OOBSICHATH MPUPOY U CIIOCOOBI 0OPa30BAHUS XUMHUYECKOM CBA3H:
KOBAJICHTHOMU (TMOJISIPHOM, HETIOJISIPHOM ), IOHHOM, METAJTUYECKOH,
BOJIOPOJTHOM — C IIEJIbIO OMPEICIICHHS] XUMUYECKON aKTUBHOCTHU BEIIIECTB;
XapaKTepU30BaTh (PU3NUECKUE CBOMCTBA HEOPTAHUUYECKUX U OPTaHUYECKHUX
BEIIIECTB M YCTAaHABIMBATh 3aBUCUMOCTb (DU3UUECKHUX CBOMCTB BEIIECTB OT
THUIIa KPUCTAJUIMUECKOMN PEIICTKY;

MPUBOJIUTH MPUMEPHl XUMHUUECKUX PEAKIINH, PACKPBIBAIOIIUX XapaKTEPHBIC
XUMHUYECKHE CBOMCTBA HEOPTaHUUECKUX U OPTaHUYECKUX BEIIESCTB
U3YYEHHBIX KJIACCOB C IETBI0 UX UJICHTU(PUKAIIUU U OOBSICHEHUS 00JIaCTH
IPUMEHCHUS;

IIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUYECKUX PEaKIuil Ha
OCHOBE 3HaHUH O THIAX XMMUYECKOHN CBSA3U U aKTUBHOCTU PEAarcHTOB;
yCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XUMUUYECKON PEaKIuy U CMEIICHUS
XUMHUYECKOTO PABHOBECHS OT PA3IUYHBIX (PAKTOPOB C IENIBIO OMPEACICHUS
ONTUMAJILHBIX YCIIOBUM MPOTEKAHUS XUMHUYECKUX TPOIIECCOB;
yCTaHABJIMBATh TEHETUUECKYIO CBSI3b MEXKIY KJIaCCaMU HEOPTaHUICCKUX H
OpraHUYEeCKHX BEIIECTB JJIs1 000CHOBAaHMS TPUHITUITHAIBHON BO3MOKHOCTH
MOJIy4YECHHSI HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUN 3a/TaHHOTO
COCTaBa U CTPOCHUS,

OoI0MpaTh PEareHThl, YCIOBUS U ONPEICIIATh IPOIYKTHI PEaKIIHi,
MTO3BOJISIONINX PEAIM30BaTh JIAOOPATOPHBIC ¥ IPOMBIIIIICHHBIE CITIOCOOBI
MOJIYYEHHSI BAXKHEHIITUX HEOPTAaHUYECKUX U OPTraHUYECKUX BEIICCTB;
OTIPEACIATh XapaKTep CPebl B pe3yJbTaTe THAPOIN3a HEOPTaHUYECKUX U
OPraHUYEeCKHX BEIIECTB U MPHUBOAUTH MPUMEPHI THIPOJIN3a BEIIECTB B
MOBCEIHEBHOM KU3HU YeJIOBEKA, OMOJIOTHUYECKIUX OOMEHHBIX ITpolleccax 1

IIPOMBIIIIJICHHOCTH,
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® TIPUBOIUTH IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIHA B
MIPUPOJIC, TPOU3BOJCTBEHHBIX MPOIIECCAX U )KU3HEACITCIIBHOCTH
OpraHU3MOB;

e 000CHOBBIBATh MPAKTHYCCKOE UCITOJIb30BAHNE HEOPTAaHUICCKUX H
OpPraHUYECKUX BEIICCTB U UX PEAKIMI B IPOMBIIIJICHHOCTH U OBITY;

® BBHINIOJHATH XUMUYCCKHI SKCIIEPUMEHT TI0 PAaCIIO3HABAHUIO U TIOJYyYCHHUIO
HEOPraHUYECKUX U OPTAaHMYCCKUX BEIIECTB, OTHOCSIIUXCS K Pa3INIHBIM
KJIaccaM COEAMHCHHH, B COOTBETCTBUU C TIPABWIIAMH U PUESMAMHU
0e30macHOi pabOThl ¢ XUMUYCCKUMH BEIIIECTBAMH U JIA0OPATOPHBIM
000opynoBaHUEM;

® IIPOBOJMTH PACUYCThl HA OCHOBE XUMHUYECKUX (POPMYIT M ypaBHEHUH
peaKuui:

e BJIQJICTh NMPAaBUJIAMHU U TIpHeMaMu 0€30TmacHON paboThI ¢ Ja0OPaTOPHBIM
000pyI0BaHUEM, XUMUUECKUMU BEIIECTBAMU U CPEACTBAMHU OBITOBOM
XUMUH;

® KPUTUYECKH OLEHWBATh U MHTEPIPETUPOBATH XUMUYECKYIO HH(OpMAIIHIO,
COJIEPIKAIIYIOCS B COOOIIEHUSAX CPEACTB MACCOBOM MH(OpMAIIH, pecypcax
WNuTepHeTa, HAyYHO-TIOMYIIAPHBIX CTAThAX C TOUKU 3PEHUSI €CTECTBEHHO-
HAyYHOU KOPPEKTHOCTH B IEJSAX BBISIBICHUS OINTUOOYHBIX CYXKICHHUHN U

dbopmupoBaHUS COOCTBEHHOH MO3UIINH;

YUeHHK MOJTYYUT BO3MOXKHOCTHh HAYUYUTHCS

MMOHUMATh [I00aTbHBIE NPOOJIEMBI, CTOSILIUE MTEPE YEIIOBEUECTBOM
(9KONOTUYECKUE, SHEPTETUUECKUE, ChIPEBBIC), U MPEJIararh MyTHU UX PEIICHUs, B
TOM YMCJIE U C TIOMOIIBK) XUMHH.

dbopMynupOBaTh 11€JTh UCCICIOBAHUS, BEIIBUTATH U TPOBEPSATH SIKCIIEPUMEHTAILHO
TUIIOTE3Bl O XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE X COCTaBA U CTPOECHHS,
UX CIOCOOHOCTH BCTyINaTh B XUMUUECKUE PEAKIIMU, O XapaKTepe U MPOAYKTax

Pa3IMYHBIX XUMUYECKUX PEAKIIHI;
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¢ HHTCPIIPCTUPOBATH JaHHBIC O COCTABC U CTPOCHHU BCUICCTB, ITOJTYYCHHBIC C
IMOMOIIBIO COBPEMCHHBIX (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX MCTOOOB,

¢ JCIIOJB30BaTh MCTOABI HAYYHOI'O ITO3HAHUWA IIPU BBIIIOJIHCHUH IIPOCKTOB U y‘IG6HO-
HCCIICAOBATCIILCKHUX 3adad I10 H3YUYCHHUIO CBOﬁCTB, CII0CO0OB MMOJYUYCHHUA U

pacino3HaBaHus BEIICCTB.

8 YEeHHOCMHO-OPUEeHMAYUOHHOU chepe:
POTHO3UPOBATh, AHAJIW3UPOBATH U OLIEHWBATH MOCJEACTBUS JJIsi OKPYXKAIOUIIEH
cpenbl OBITOBOM M TPOU3BOACTBEHHOW JIESITEJIBHOCTH YEJIOBEKAa, CBSI3aHHOM C

nepepaboTKO# BEIIECTB;

6 mpyoosoil cghepe:
CaMOCTOSATENIBHO IUIAHMPOBAaTh M IMPOBOAUTh XHMHYECKUH IKCIICPUMEHT,
coOmromasi TpaBmiia Oe3omacHOW paboOTBI ¢ BemeCTBAMH U JaOOPaTOPHBIM

000pyI0BaHUEM;

Memoowr docmudiceHusi NAAHUPYeMbIX De3VIbMmamos — Memoobl OpeaHU3ayUU

VuebOHOU OessmenbHOCmU

OO6pa3oBaTeIbHbIC TEXHOJIOTHH.

Hannass pabodass mTporpaMma MOXET OBITh peaju30oBaHa  MPH
WCTIONIb30BAHUM  KaK  TPAJAWIIMOHHON  TEXHOJIOTHH  OOy4YeHWUs, Tak W
NEATeNIbHOCTHOTO,  MPAKTHKO-OPUEHTUPOBAHHOIO U  JIMYHOCTHO-  OPUEHTH-
pOBaHHOIO  MOAXOJOB, a TaKXKe€  JJIEMEHTOB  JPYrUX  COBPEMEHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH, MEepeloBbIX (POpM M METOAOB OOYyUYEHHUSI, TaKHUX,

KaK MpoOJEeMHBIA METOJ], pa3BHBaroliee oOydeHHE, KOMITbIOTEPHbIE TEXHOJIOTHH,
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TECTOBBI KOHTPOJb 3HAHWU, B 3aBUCHUMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH,

BO3MOXKHOCTEW U CITIOCOOHOCTEN ydaluxcs KaXI0r0o Kjacca B IMapajliesy.

- Ilpobnemnoe ob6yuenue. Co3nanue B y4eOHOU JEATEIBHOCTH
npoOJEMHBIX ~ CUTyallud M OpraHu3alus  aKTUBHOW  CaMOCTOSITEIBLHOMN
JEeSATENbHOCTH 00yUYaIOIIMUXCS 10 UX Pa3pelieHIo, B pe3yJbTaTe Yero NpoUCXOJUT
TBOPYECKOE OBJIAJICHUE 3HAHUAMHU, YMEHUSIMH, HaBBIKAMHM, PAa3BUBAIOTCA

MBICIIUTEIbHBIE CITOCOOHOCTH.

—  PasnoyposHnesoe o0Oyuenue. Y yUUTENsd TOSBISETCS BO3MOXKHOCTH
IIOMOTaTh CJIA00MY, YIEIATh BHUMAHUE CHIILHOMY, PEaTu3yeTcs KeJIaHUEe CHITbHBIX
oOydaronuxcst ObICTpee U TiyOke mpoaBuratbcss B oOpazoBaHuu. CHIIbHBIC
oOydJarommecss YTBEPXKIAIOTCSI B CBOHMX CIOCOOHOCTSX, claOble TONMy4aroT
BO3MOXKHOCTh HCIIBITBIBATh YUYCOHBIM YCIIEX, TOBBIIIACTCS YPOBEHb MOTHBAIIMH

YUECHBS.

—  Ilpoexmuvie memoowr obyuenus. IlpeumyiiecTBa Takoi TEXHOJIOTHHU
3aKIIIOYAIOTCSI B CICAYIOIIEM:  pPa3BUBAIOTCS  HABBIKM  MBICIUTEIBHOM
JESTeLHOCTH, BKITFOUaeTCS paboTa maMsITH; KaXKIbli yYeHUK UMEET BO3MOKHOCTh
paboTarh B MHIUBUAYaJbHOM TEMIIC; COBEPIICHCTBYIOTCS HABBIKU JIOTUYECKOTO
MBIIIUICHUS, TIOCJICIOBATEIIBHOTO HW3JIOKCHHSI Marephasia; aKTyaJd3HpPYyHOTCs
NOTYYCHHBIE ONBIT W 3HAHWS; TIOBBIIIACTCS OTBETCTBEHHOCTHh 3a pE3yNbTar

KOJUIEKTUBHOM paloTHI.

—  Hccneoosamenvckuti memoo 6 obyuenuu. JlaeT BO3MOXHOCTH
00y4aromuMcs CaMOCTOSITENIBHO TOTMOJIHATh CBOM 3HAHUS, TIIYOOKO BHHKATh B
M3y4aeMylo MpoOJieMy M Mpearoiarat MyTH €€ PELIeHUs, YTO BaXKHO NP

(hopMHPOBaHUN MUPOBO33PCHHUS.

- HHd)OpMaMMOHHO'KOMM)/HMKGL;MOHHble mexHoaocuu. N3menenue wu
HCOI'paHUYCHHOC O6OF3HI€HI/IG COACPIKaHUA 06p330BaHI/IH, HCIIOJIB30BaAHHUC

WHTETPUPOBAHHBIX KypcoB, nocryn B MHTEPHET.
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—  30o0posvecbepezarowue  mexuonocuu. Ycnonb3oBaHHE — TAHHBIX
TEXHOJIOTUH TO3BOJIAIOT PAaBHOMEPHO BO BPEMSI ypOKa paclpenesisiTh pa3indHbIe
BUbl 3aJaHUM, OMNpEAeNATh BpeMs IOJa4d CIOKHOTO Y4YEOHOro Marepuala,
BBIICNIATh BpEMsi Ha MPOBEIECHHE CaMOCTOSATEIBHBIX pabOT, HOPMATHUBHO

npuMeHsTh TCO, 4To 1aeT MOJ0KUTEIIbHBIE PE3yIbTaThl B 00YUCHUHU.

®opmbl oOprasn3anuu o0pa3zoBaTeIbHOIO MpoLecca:

- (ppoHTaTBHBIC; UHIUBUIYaIbHBIE; TPYIIIOBbIC; MHTEPAKTUBHBIC
- YPOK- HCCIIEIOBAHHE; YPOK-KOHCYJBTALHNS;yPOK-TIPAKTUKYM; YPOK-

MacTepcKasi; ypoK -B3aUMOOOYUYEHHUsI; YPOK-UTPa U Jp

Yuebno-memoouuecxkue nocobus, ucnonvzyemvie 0isi OOCMUNCEHUSL NAAHUPYEMbBIX

pe3yibmamos.

INabpuensn O.C. Xumus. YronybneHHbld ypoBeHb. 11 kmacc. : yuebnuk / O.C.

I'abpuensn, I.I". JIeicoBa. -M.: JIpoda, 2019.

Marepuansl eMuHOM KOJUIEKITNHN UG POBBIX 00pa30BaTEIbHBIX PECYPCOB

(http://school/collection.edu.ru)

3. Pazgen: Copepkanue mporpaMmMbl y4eOHOTO Kypca
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11 KJIACC (ITPO®VJIbHBIN YPOBEHD)

(3u B Henemto, Bcero 100 u)

IloBTOpEeHME (3 u)

Pasgen/Tema 1

Ctpoenne atoma (9 u)

ATOM crnoxHass 4yacTuuma. S apo U AEKTPOHHAS 00OJOUKA.
ONEKTPOHBI, MPOTOHBI U HEUTPOHBL. Muxpomup u maxpomup. [[yarusm wacmuy
MUKPOMUDA.

CocTtosiHUE DIEKTPOHOB B aToMe. OJEKTPOHHOE OOJIAKO W
opoutans. Keanmoevie uucia. ®opma opbutaneit (S, p, d, f). DHepreTnueckue
YPOBHU U TOAYpPOBHU. CTpOEHHE INMEKTPOHHBIX 00O0JI0UYEK AaTOMOB. JIEKTPOHHbBIE
KOHpUTypaluid aToMoB d3JeMeHToB. [lpunyun Ilayiu u npasuno Iyuoa.
OnexTpoHHO-Tpadhuueckue  QopMynbl  aTOMOB  DJIIEMEHTOB.  DI1eKMPOHHA
Kaaccupurayus snemenmos: S-, p-, d- u f-cemeticmsa.

BanentHsbie BO3MOXHOCTH aTOMOB XUMHUYECKHX
PIIEMEHTOB. BajeHHble D3JIEKTPOHBL. Banenmmuvie 803MONCHOCMU — AMOMO8
XUMUYECKUX DNeMEHMO08, 00)CN08IeHHble YUCIOM HECNAPEHHbIX JNEeKMPOHO8 8
HOPMAIbHOM U BO30YHCOEHHOM cocmosHusx. Jlpyeue ¢haxmopul, onpedensioujue
8aNEHMHbIE BOZMONCHOCMU AMOMOSG: HATUYUE HENOOENeHHbIX JJIeKMPOHHbIX nap u
Hanuuue c80000HbIX opoumanetl. CpasHeHue NOHAMUL «BATEHMHOCMbY U «CHENeHb
OKUCTEHUSA).

[lepuoanyeckui 3aKOH U TIEepHOAMYECKAasA CcuUCTeMa
xuMudeckux oanaemedHToB J[. WM. MenneneeBa W CTpOEHHE aroma.
[penmockIki  OTKPBITHSL  TIEPUOTMUYECKOTO 3aKOHA: HAKOIUICHHE  (haKTOJIOTMYECKOTO

Marepuaia, pabomsi npeowecmeennuxos (M. A. bepyemwyca, U. B. /lebepetinepa, A. D.
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Hlanxypmya, /. A. Hvronenoca, JI.FO. Meiiepa);, cve30 xumukos & Kapncpys.
JImunoctHeie kauecTBa 1. 1. Menaeneena.

Otkpeitue JI. WM. MengeneeBbiM nepuoguueckoro 3akoHa. Ilepsas
(GopMyIHpOBKa TMEPUOIUYECKOTO 3aKOHA. [ OpU3OHMANbHAS, BEPMUKAIbHAS U
OUACOHANLHASL NEPUOOUYECKUE 3ABUCUMOCTIU.

[lepyonnyecknii 3aKk0H W cTpoeHue aroma. M3orombl. COBpeMEHHas TPAKTOBKa
MOHATUSl «XUMUYECKUUN dJIeMEHT». 3axkoHomeprnocmb Ban-oen-bpyka — Mosnu.
Bmopas gopwynuposka nepuoouueckoco 3axona. Ilepmommueckas cucrema I, .
MenneneeBa u ctpoeHue aromMa. OU3NYecKruii CMbICH TIOPSIKOBOIO HOMEpA JIEMEHTOB,
HOMEPOB Tpynmbl W nepuoma. [lpuuunvl  u3MeHeHus  Memailudeckux U
HeMemauiu4ecKux CEOUCME IeMEeHmOo8 68 2pYNNax U Nepuooax, 8 mom yucie Oonbuux u
ceepxbonvuiux.  Tpemwvsa  opmynuposka  nepuoouyeckoeo  3aKoHa.  3HAYCHUE
NEPUOAUYECKOrO 3aKOHA U MEPUOAUYECKON CHUCTEMbl XMMHYECKUX drneMeHToB [[. .

MGH,IIGJ'IGGBa AJI Pa3sBUTHA HAYKHW YU IIOHMMAaHUS XUMHUYECKON KapTUHBI MHpPa.

Paszngen/tema 2

Ctpoenne BemectBa. /[ucnepcHnie cuctemsl (15 u)

XumMuueckas CBA3b. EagumHasdg npupoaa XHUMHUYECKOM CBI3M.
NoHHass XMMHUYECKasi CBI3b U HOHHBIE KpUCTAJUIMUYECKUE pemeTkd. KoBasieHTHas
XUMUYECKast CBSI3b M €€ KiacCHU(UKAIUA: 110 MEXaHU3My 0Opa3oBaHus (OOMEHHBIN M
JOHOPHO-AKIIETITOPHBII), TI0 AIEKTPOOTPULATELHOCTH (MOJISIpHASL M HETOJSIpHAsT ), 110
criocoOy TEepeKphIBaHUS ANEKTPOHHBIX OpOuTanei (curmMa M Mu), MO KPaTHOCTH
(onuHapHasi, ABOWHAsA, TpoWHas M TMoiyTopHas). [lonsgpHOCTH CBA3M U MOJISPHOCTD
Monekynbl. Kprcraminyeckue peleTky BeleCTB ¢ KOBAJEHTHOM CBA3bIO: aTOMHAS U
MOJIeKyJsipHasd.  MeTamiMueckass ~ XUMHYECKas CBSI3b M METaJUIMYECKHue
KpUCTAJUIMYECKHEe  pemeTkd. BomopogHas  CBA3b:  MEXKMOJEKYIsIpHass WU
BHYTPUMOJICKYIIsSIpHast. MexaHu3M 00pa30BaHUs 3TOU CBS3H, €€ 3HAYCHUE.

Meowcmonexynsapuvle 83aumooeticmeust.
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Eounas npupoda xumuueckux ceszeii. UOHHAS C643b KAK NPeOeNbHblll Clyyall
KOBANIeHMHOU NOJAPHOU CBA3U, Nepexo0 00HO20 8UOA C6A3U 8 OPYeoll; pa3Hble BUObL
C853U 8 0OHOM Beujecmeae U m. O.

Ceouicmea KOBAJLEHMHOU Xumuuecrou  ceBU.  Hacvuuaemocm,
NOTEPU3YVEMOCTIb, HANPABIEeHHOCMb. 1 eomempus MONEK).

T'ubpuousayus opbumanei u zceomempus MOLEKYL,  Sp°-
Tubpuousayus y ankanos, 600bl, AMMUAKA, AIMA3A, SP*-2ubpUOUZAYUS Y COCOUHEHUL
bopa, anxkeHos, apeHos, OUeHo8 U epaghuma, Sp-eubpuouzayus y coeouHeHull bepuiius,
ANKUHO8 U KapouHa. I eomempus MONEKY1 HA36AHHBIX BEU4ECS.

[Tonumepsl opranuvyeckue U Heopranumdeckue. [llommepvl. OcHogHbie
NOHAMUSA  XUMUU  BbICOKOMOJIEKVIIAIPHLIX — COCOUHEHULL:  «MOHOMEDY, — «NOJUMEDY,
«MAKDOMOLEKYIA», — «CMPYKMYPHOE  36€HO»,  «CMEeNneHb  NOAUMEPUIAUUUY,
«monexynapHasa maccay. Cnocobwl noyieHus noUMepo8: peakyuu NoIuUMepu3ayuu u
nonuxkoHoencayuu. Cmpoenue nonumepos: 2eomempudeckas Gopma MaKpoMOIeKyi,
KPUCMAIIUYHOCMb U amopduocms,  cmepeopecynapHocms.  llonuMepsl
oprannyeckue W Heopranmueckue. Kayuykum.  Ilmactmaccel.  BonokHa.
buononumepsl: O0enkM W HYKJIEHHOBBIE KHUCIOTHL. Heopranumueckue mNOIHMMEPHI
aTOMHOTO CTPOCHHUS (AJUIOTPOMHBIE MOMU(MUKAIIMK YIIIEPOAa, KPUCTAJUIMYECKUN
KPEMHHIA, CEJIEH U TEJUTyp LEMOYEYHOrO CTPOCHUS, NMOKCUJ KPEeMHHUS U Jp.) U
MOJIEKYJISIPHOTO CTPOEHUS (cepa IiacTU4YecKas U Jp. ).

Teopus cmpoenusa xumuueckux coedunenui A. M. Bymneposa.
IIpeonocovinku  co30anus meopuu CMpOeHUs. XUMUYECKUX COEOUHEHULl: padomvl
npeouecmeennukos (VK. b. [froma, @. Benep, Il @. Kepap, @. A. Kekyne), cve30
ecmecmeoucnoimamenei 8 Llnetiepe. Jluunocmuwle kauecmsea A. M. bymaeposa.

OcHoHble NONOJHCEHU MEOPUU XUMULECKO20 CIPOEHUS OP2AHUYECKUX COeOUHEHU
U cospemenHolt meopuu cmpoenus. H3omepus 6 op2anuueckou U Heop2aHuyecKol
Xumuu. Bzaummnoe emusnue amomos 6 MONEKYIAX OP2AHUYECKUX U HEOP2aAHUYECKUX
geuyecms.

OcHnosHbie HanpaeieHus  paseumusl  meopuu  CMpoOeHusd  OpcaHU4YeCcKUx
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CcoeOuHeHUll (3a8UCUMOCMb CBOUCE BeUleCME He MOJIbKO OM XUMUYECK020, HO U
OMm UX JJIeKMPOHHO20 U NPOCMPAHCMBEHHO20 CMpoeHus). HHOYKyuonuslll u
Mme3zomepublll 3¢hhexmul. Cmepeope2yiapHoCmb.

JlmanleKTUUYEeCKHEe OCHOBBI OONMHOCTHU JNBYX BEAYIMHX TECOPHUHU
XUMUU. Juanekmuueckue O0CHOBbL 0OWHOCMU nepuooudeckoeo 3akona /. U.
Menoeneesa u meopuu cmpoenus A. M. Bymueposéa 6 cmamnoeienuu (pabomoi
npeoulecCmeeHHUK08, HaKonieHue ¢Haxkmos, yuacmue 8 Cbe30ax, pPYCCKull
Menmanumem), npeockazanuu (Hogvle emenmul Ga, Se, Ge u Hosble
gewecmea - uzomepwl) U pazeumuu (mpu GopmyiuposKi,).

HucnepcHbie cucTeMbl. [lOHATHE O JAHCIEPCHBIX CHCTEMax.
JlucniepcuoHHas cpena W aucnepcHas ¢asza. TUIbl JUCIEPCHBIX CHCTEM M HX
3HAUCHWE B MPHUPOJAC W JKU3HM YeJIOBeKa. /[UCTIEpCHBIC CUCTEMBI C KUIAKOW CPEION:
B3BECH, KOJUIOMJHBIC CHUCTEMBI, WX Kiaccupukanus. 300u U Tenu. DPPexT
Tunnansa. Koarymsnws. Cunepesuc. MONEKYIIpHbIE W HCTUHHBIE PacTBOPBHIL.

Cnocobui 6bIPASNCEHUA KOHYEHMPpAYUU pacneopos.

PacueTHsble 3aaa4m.
1.PacdeTsl o XumMudeckuM hopmysam.
2. PacueTnl, cBsI3aHHBIE ¢ MOHATHUIMH «MaccoBas J0JII» U «00beMHas
JTOJIST» KOMIIOHEHTOB CMECH.

3. BeruuciaeHue MoJISIPHOM KOHIIEHTPAIlUA PacTBOPOB.

JdemoHcTpauuu. Monenu KpHUCTAJUIMYECKUX PELIETOK BELIECTB C Pa3IMYHBIM
TUIIOM CBsi3ed. Monenu MoeKyi pa3iIndHOM reoMeTpur. Moaenu KpuCcTauIn4eCKuX
pemieTok anmaza W rpadura. Momenu MOJNEKYlT H30MEPOB CTPYKTYpHOU U
MPOCTPaHCTBEHHON wu3omepuu. CBolcTBa Tonyosia. Kosuiekuus rmiiactMace U
BOJIOKOH. OOpasibl HEOPraHWYECKUX TIONMMEPOB: CEPhl TUIACTHUECKOM, docdopa
KpacHoro, kBapia u jap. Monenu momekyn OenkoB u JIHK. OO6pasil paznmnaHbIX

cucteM ¢ xunkoit cpenoit. Koarynsmus. Cunepesuc. dpdexr Tunnans.
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JlaboparopHbIe ONBITHI.
1. CBo¥icTBa THAPOKCUIOB DIIEMEHTOB 3-T0 IEPUOAA.
2. O3HaKkoMJIeHHE ¢ 00pa3aMHi OPraHUYECKUX U HEOPraHMUECKUX

HOJIMUMEPOB.

Pasngen/tema 3

Xumunveckue peakuuu (27 u)

Knaccudpukanus XUMUYECKUX PEaKIUNW B OPTaHUYECKOUN U
HEeOopraHuueckoil XuMuu. [lonamue o xumuueckou peaxyuu, ee omauyue
om si0epnou peaxyuu. Peakiuu, uayniue 6e3 U3MEHEHHUS! KaY€CTBEHHOTO COCTaBa
BEIIECTB: AJUIOTPOMU3AIIMSI, U30MEPHU3AIIMS U MoNuMepu3alvs. Peakiuu, uaymme ¢
M3MEHEHHEM COCTaBa BEILIECTB: TI0 YUCIY U COCTABy pPEarupyrolux U 00pa3yroIIuxcs
BEIIECTB (pas3yiOKeHUs, COCAWHEHHUs, 3aMelleHHs, OOMEHa); 1O W3MEHEHUIO
CTETICHEW OKHCIJICHHs 3JI€MEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIMU U
HEOKUCIIUTEIIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIINK); TI0 TeIIOBOMY 3 dekTy (9K30- U
SHJIOTEpPMHUYECKHE); TI0 (paze (roMo- ¥ reTepOreHHbIC); TI0 HAIIPaBIEHUIO (0OpaTUMBbIC
HEOOpaTUMBIC); TI0 HCMOJB30BAHWIO Karajlu3aropa (KaTaJluTHYeCKHue U
HEKATAIUTHYCCKUE);, 1O MeXaHuzmy (paouKkaibHvie U UOHHblE), NO 8UdY SHepeul,
uHUyUupyowel peakyuio (ghomoxumuiecxkue, paouayuoHuwle, 1eKmpoxumudecKue,
mepmoxumuyeckue). OCOOCHHOCTH KIacCH(HKAIMKM pEaKuii B OpPraHUYCCKOM
XUMHUH.

Beposmnocmbs npomekanus xumuueckux peakyui. 3aKOH COXpaHeHUs
oHepauu. BHympennsas suepeus u 9x30- u 3Hdomepmuveckue peaxyuu. Tennogotl
apgpexm  xumuyeckux  peakyuui. Tepmoxumuueckue  ypasnenus. Tennoma
obpazoeanus. Tlowsmue 06 sumanvnuu. 3axon I U. I'ecca u cieocmesus uz ueeo.
Oumponus. Snepeus 'uboca. Bozmooicnocms npomeKkanus peakyuil 8 3a8UCUMOCTU

om UBMEHEHUA SHeP2UU U SHMPONUU.
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CkopocTh XMMHUUECKHX peaknui. IloHATHE O CKOPOCTM peakUUH.
CKOpoCTh TOMO- M T€TEPOTr€HHOW PEAKLMH. DHEPrUsl aKTUBALUK. DJIEMEHTapHbIC U
CIOXHBIE peakuuu. DakTopbl, BIMSIOIIAE HA CKOPOCTh XMUMHUYECKOM PEaKIIMH:
NpUpoJa  pearupyroniux  BeIIeCTB;  Temmeparypa (3akon  Bamwm-lIogga);
KOHIIEHTPAIUSl (OCHOBHOU 3AKOH XUMUYECKOU KuHemuxu), Katanusartopbl. Karamus:
rOMO- M T€TePOreHHBbIN; Mexanusm oOeiicmeus xkamanuzamopos. depmeHtol. Hx
CpasHeHue ¢ Heop2aHudyecKumu Kamanuzamopamu. DepmeHmamueHblil Kamaaus, e2o
mexanuzm. HUneubumopwl u kamaniumudeckue s0bl. 3aBUCUMOCTb CKOPOCTH PEaKLUi
OT TOBEPXHOCTH COIPUKOCHOBEHUS PEArHPYIOIIHNX BEIIECTB.

Ob6paTuMOCTh XUMHUYECKHUX peaknuuii. XUMHUYECKOE
paBHoBecue. IloHATHE O XUMHYECKOM paBHOBecUHU. PagHogechbie
Konyenmpayuu. Junamuunocms xumuuecko2o pagHosgecus. Koncmanma pasnoeecus.
@DakTophl, BIUAIOINIME HA CMELIEHHWE PABHOBECHUS: KOHIICHTpALMS, [AaBICHUE U
temneparypa. [lpunyun Jle [llamenve.

DNEeKTPOIUTHUYECKAS TUCCOLUALUSA. DIEKTPOIUTHI U HEANEKTPOIUTHL.
DnexTporMTHYecKas auccouuanus. Mexanuzv ouccoyuayuu eewyecms ¢ pasiuyHbiM
munom xumuyeckou ceés3u. CBoricTBa MOHOB. KaTHoOHBI W aHHMOHBI. KHMCIIOTEI, coJH,
OCHOBAHMSI B CBETE JIEKTPOIUTHYECKON auccounannn. CTEneHb 3JEKTPOITUTHYECKON
JUCCOLIMALINH, ee 3d8UCUMOCHb OM NPUpOObl JNIeKMPOIUmMa U e20 KOHYEHmMpayuu.
Koncmanma ouccoyuayuu. Cmynenuamas ouccoyuayus snekmponumos. Peakyuu,
npomexarowue 8 pacmeopax 2nexmpoaumos. Ilpouzeedenue pacmseopumocmu.

Bonoponusii mnokazatens. Juccouwmanus Boawsl. Kouwcmaumma
ouccoyuayuu 600vl. Mlonnoe npoussedenue 600bl. Booopoouwiii noxazamenv pH.
Cpeobl 800HBIX pACMBOPO8 INIeKMPOIUMOS. FHaUeHue 6000pOOH020 noxkazames Ojis
XUMUYECKUX U OUONI02UYECKUX NPOYECCOs.

I'maponus. IloHssTHE «ruaposu3». I'MAPOSIHU3 OPraHUYECKUX COCTUHEHUN
(eanoeenankamos, CloNHCHuIX 3¢Qhupos, YrIeBOmoB, 0enkoB, AT@) m ero 3HauYCHUE.
I'upponu3 Heopranudeckux BewlecTB. [udponauz coneu - mpu CaAyYas.

Cmynenuamoiti euopoaus. Heoopamumwiii euoponus. Ilpaktuyeckoe NMpuMeHEHUE
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THAPOIH3A.

PacuyeTHble 3a1a4u.
1. PacueTbl M0 TEPMOXUMUYECKUM YPABHEHUSIM.
2. Boluucnenue TemioBoro 3pgexra peakiuu no TernioraMm oopa3oBaHUs
pearupyromnmx BemecTB U MPOAYKTOB PEaKIUH.
3. Onpenenenune pH pacTBOpa 3alaHHON MOJIIPHON KOHLIEHTPALUH.
4. PacueT cpeHeil CKOPOCTH PEAKIUU 10 KOHIIEHTPALUSAM pearupyromumx
BEIIECTB.
5. BeruucneHus ¢ UCIIOIb30BaHUEM TMOHATUS «TeMIepaTypHbIil ko3 du-
IIUEHT CKOPOCTU PEaKLIUM».
6. HaxoxxieHue KOHCTaHThl paBHOBECHS PEAKIIUH M0 PAaBHOBECHBIM

KOHOCHTpaAUUAM U OIIPCACIICHUC NCXOAHBIX KOHHGHTpaHI/If/'I BCIIICCTB.

JemoncTpanuu. [Ipespamenne kpacHoro gocdopa B Oemblif, KUCIOpOIAa — B
030H. Monenu H-OyraHa u u3oOyrana. [lomydeHue kuciaopoma U3 MepoKCHIa
BOJIOPOJia M BOJBI; Ieruaparauus stanona. Ilenouka npespaienuii P --- P2Os ---
H3POa; cBoiicTBa CONIHOW M YKCYCHOM KHCIJIOT;, pEaKIMH, HAyIIHE C 00pa3o-
BaHMEM OCAaJIKa, ra3a M BOJbl; CBOWCTBA METAJIOB; OKHCIIEHUE aJIbJETHla B
KHCJIOTY M CIUpPTA B ajplerul. Peakunu ropeHus; peakuuu 3HI0TEPMUUECKUE
Ha MpUMEpPE PEaKIUU Pa3oKeHUs (3TaHOJIA, KAaJIUMHOW CEeNUTpbl, U3BECTHSKA
WA MeJa) U DK30TepPMHUYECKHE Ha TMpUMEpPE pPEeakuuil COeqUHEHUs
(oOeciBeunBaHne OPOMHOM BOABI M PacTBOpa MEpPMaHraHara Kalusl dTUIICHOM,
raieHue U3BeCTU W Ap.)- B3zaumojneiicTBue IMHKAa C pacTBOPAMHU COJISTHOW U
CEpHOM KHCJIOT IPU pa3HBIX TEMIEpaTypax, NPU Pa3HbIX KOHIEHTPALUAX
COJITHOM KHCJIOTBI; Pa3JIOKEHHUE MEPOKCUJa BOAOPOJA C IMOMOIIBK OKCHIA
mapranna (IV), karamasel celporo msica u chiporo kaprodeis. BzaumonelictBue
[MHKAa C pPa3IMYHOW IMOBEPXHOCTHIO (MOPONIKA, MbUIM, TpaHyld) C KUCIOTOMH.

Monens «kumnsmero cios». Cmenienue paBHobecus B cucteMme Fe®t + 3CNS =
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Fe(CNS)s; ombUICHHE XUPOB, peakluu dTepHHKAIMHA. 3aBUCHMOCTh CTCICHU
AIIEKTPOJIUTHYECKOW JUCCOLMALMU YKCYCHOM KHCIOTBI OT pa30aBieHHUS.
CpaBuenue cBoiictB 0,1H pacTtBopoB cepHOM U CEpPHUCTOW KHUCIOT;
MYpaBbUHOW M YKCYCHOW KHMCJIOT; THAPOKCHUJIOB JUTHS, HATPUA M Kajusi.
Nuaukatopsl 1 U3MEHEHHE UX OKPACKU B Pa3iauyHbIX cpenax. CepHOKUCIBIN U
(epMeHTaTUBHBIN TUAPONIU3 yraeBonoB. ['maponu3 kapOboHaToB, Cyiab(aros,
CUJIMKATOB IIEJIOYHBIX METaJUIOB;, HHUTparoB nuHka wuin cBunna (I1).

['uaponus kapbuaa Kanblus.

JlaGopaTopHblie ONBITHI.
3.IlonyueHue KuCIOpoAa pAa3JIOKEHUEM IMEPOKCUIAa Boaopoaa H(UIIN)
NepMaHTraHaTa Kajausl.
4. Peakuuu, uaymue ¢ oOpasoBaHUEM OCajKa, ra3a U BOJBI AJs Opra-
HUYECKUX U HEOPraHMYECKUX KUCIIOT.
5. Ucnonbs3oBaHue MHAUKATOpHOUM Oymaru mis onpenaenceHus pH citonbl,
KEJIYJOYHOTO COKa U APYTMX COKOB OpPraHM3Ma YeJOBEKa.

6. PazHbie ciydyan TruapoiIu3a coJieil.

Paszngen/tema 4

BemecTBa u ux cBoiicra (32 u)

Knaccupukanus HeopraHUYecKUX BemecTB. [IpocTeie M CIIOXKHBIC
BerecTBa. Okensipl, Ux Kiaccupukaims. [ wapokcnipl (OCHOBAHHS, KUCIOPOICONEPKaIIne
KUCTIOTBI, amdoTrepHbie Tuapokcupl). Kuciorel, ux kiaccubukaims. OCHOBaHHSA, UX
knaccudukarms. Conu cpeTHue, KUCIbIE, OCHOBHBIE 1 KOMIIEKCHbIE.

Knaccudukanus opraHumdyeckux BEIIECTB. Y2rne6o0opoovl u
Kiaccugukayusi 8ewyecme 6 3a8UCUMOCMU  OM  CMPOEHUs  YelepoOHOU  yenu
(anupamuueckue u yuxkiuueckue) u om KpamHOCMU cés3ell (npedeibHvle U

HenpeoenvHwvie). 1 omonocuueckuti pao. Ilpouzeoousie y2ne8000po008s: 2aioeeH-aKaHbl,
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cnupmol, ¢heHonvl, anrboe2udbl U KemoHbl, KApOOHOBble KUCIOMbl, Npocmble U
CILOMCHBLE IPUPLL, HUMPOCOCOUHEHUS, AMUHBL, AMUHOKUCTIOMbL.

Merasbl. [lonoxenue wMerannoB B nepuoauueckor cucreme J[. N
MenpeneeBa U cTpoeHHME HX aroMoB. lIpocTeie BelecTBa-- METAUIBL CHpOeHUe
KpUcmaiiog U MeTajiindeckasi XaMudeckast cBsi3b. Amiomponus. O0mue pusnyeckue
CBOMCTBA MeETa/UIOB. Psj CcTaHAApTHBIX SNEKTPOAHBIX MOTeHIMaIOB. OOrme
XMMHUYECKHE CBOWCTBA METAIOB (BOCCTAHOBUTEIHHBIE CBOWCTBA): B3aUMOICHUCTBHE C
HeMeTalaMy  (KUCJIOPOIOM, TaJIOTeHAMH, CEPOM, a3omom, 6000pooomM), C BOIOH,
KUCIIOTAaMH M COJISIMH B PAacTBOpPaX, OPSAHUYECKUMU COCOUHEHUAMU (CRupmamu,
2ANO2EHANIKAHAMY, (DEHONOM, KUCIOmAMu), cOo weroyamy. 3HAUCHUE METaIOB B
TIPUPOJIC U B )KU3HU OPTaHU3MOB.

Kopposus metannoB. [loHsTHE «KOPPO3US METALIOBY. XUMUUYECKas
KOppo3us. OJeKkTpoxumudeckas kopposus. CrnocoObl 3allMThl METAJIJIOB OT
KOPPO3HH.

O6mue cnocoOB MOJYyUYEHHS MeTaJJioB. MeTauibl B TPHUPOIE.
Merannyprust 1 €€ BHJABL: MHPO-, TUIPO- U DJICKTPOMETAILIYPTHUs. DIeKmponu3
PAcniasos u pacmeopos COeOUHEeHUI MeMmaiios U e2o npaKmuieckoe 3Ha4eHue.

I[Tepexoaubie MeTannbl. JKenezo. Medw, cepebpo, yuuk, pmymo, Xpom,
mapeaney (HaxodxicoeHue 8 npupooe; NoayyeHue U NpuMeHeHue NPOCMbIX 8eUjecms;
CBOUCMBA NPOCMBIX BEULECMB, BANCHEUUUE COCOUHEHUS).

Hemertannel. Ilonoxenne HemeTannoB B mnepuoanydeckout cucreme 1. M.
MenzeneeBa, CTpOEHHE HX aTOMOB. DIEKTPOOTPULIATENILHOCTh. MHepmubvle 2a3zvl.
JIBOMCTBEHHOE MOJIOKEHHE BOAOpPOAA B IEeprUoAMYEcKOM cucteMe. Hemeramibl -
MpocThle BemnlecTBa. VX aTOMHOE W MOJNEKYISIPHOE CTPOCHUE. Anntomponus u ee
npuuuHvl. Xumuueckue ceoticmea Hememannog. OKuciumenvHvle C8OUCMEA:
gzaumooelicmeue ¢ MemauiamMy, 68000PO0OM, MeHee INeKMPOOMPUYAMETbHLIMU
HeMemaniamu, HeKOMOpbIMU CIOMNCHbIMU — gewjecmeamu. Boccmanosumenvhoie
CBOUICMBA HEMEemanlo8 6 peakyusx co @Gmopom, KUCIOPOOOM, CIOHNCHLIMU

seuyecmeamu-oKUCIUmMenamu (A30MmHoOU U CepHOU KUCIOMAamMu U op.).
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BonoponHeie coequHeHUs HEMETAIUIOB. [lomyuenue ux cunme3om u KOCEEHHO.
Cmpoenue Monekynl u Kpucmauiiog smux coeouneHuti. Pusuueckue ceoucmeda.
Omuowenue x 6o0e. H3zvmenenue KUCIOMHO-OCHOBHBIX CBOUCME 6 Nepuooax u
2PYNnax.

HeconeoGpazytorue u coneodpazyronye OKCHIbI.

Kucnopoauble KUCIOTHL. M3MeHeHue KUCTOMHBIX CE8OUCME BbICULUX OKCUOO8 U
2UOPOKCUOO8 HEMeMAlo8 68 Nepuooax u epynnax. 3aeucumocms CE0UCME KUCIOM
om cmeneHu OKUCIeHUs HemMemaiid.

Kucnorsl opramumueckue W HeopTaHWUeckue. Kuciomwvl 6 ceeme
npomoaumuyeckou  meopuu.  ConpsicenHble  KUCIOMHO-OCHOBHblE — NApbL.
Knaccudukarwys opraHMuecKuX ¥ HEOpraHMIeCcKux KHUcorT. OOIue CBOMCcTBA KUCIIOT:
B3aMMOJICUCTBAE OPraHMYCCKUX W HEOPraHWYEeCKHX KHCIOT C MeTajllaMu, C
OCHOBHBIMHU OKCH/IaMH, ¢ aM(OTEpPHBIMH OKCHJIAMU W THAPOKCHIAMH, C COJISMH,
o0pazoBaHue CIOKHBIX APUPOB. OcobeHHOCmU C8OUCTE KOHYEHMPUPOBAHHOU CEPHOLL U
azommot kuciom. OcobenHoCmu C80UCME YKCYCHOU U MYPABbUHOU KUCTOM.

OcHOBaHUS oOpraHuvYeckue U Heopranuueckue. OCHOBaHHS B
CBETE MPOTOIUTHYECKOU Teopuu. Kiaccudukarysi opraHn4ecKux 1 HEOPraHMUECKUX
OCHOBaHUW. XHWMHWYECKHE CBOMCTBA IIEJIOYEM M HEPACTBOPUMBIX OCHOBAHUM.
CpoiicTBa OECKHUCIOPOIAHBIX OCHOBaHWM: aMMHaka W aMUHOB. BzanmMHOe RBIHSHUE
aTOMOB B MOJICKYJIC aHWJIMHA.

AMdoTepHble OpraHMYEeCKHUE U HEOPTaHMYECKHUE COCAMHCHUS.
Amgpomepnvie coedunenus 6 ceeme NPOMOIUMULECKOU meopuu. Amgpomeprocmo
OKCUO08 U 2UOPOKCUOO8 HEKOMOPbIX Memalos. 63aumolelicmsue ¢ KUCIomamu u
wenouamu. Illowamue o KomnieKkcHblx coedunenusx. Komnnexcoobpazosamens,
JUeAHObl,  KOOPOUHAYUOHHOe  HUCNO, 6HYMpeHHAs chepa, 6HewHsaAs  cghepa.
Amgomeprocmsb  amMUHOKUCIOM.  83AUMOOEICIBUE AMUHOKUCIOM CO  WeN04amu,
KUCTIOMAaMu, CRupmamu, opye ¢ opyeom (0opazosanue noIunenmuoos), oopasosanue
BHYympeHHeli conu (DUnoaIPHO20 UOHA).

I'eneTuueckas CBA3b MCXKAY KJldacCaMH OpPraHHYCCKHX U
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HEOpPraHUYeCKUX coenuHeHuil. [IoHATHE O TEHETUYECKON CBSI3U U TEHETHYECKUX
psiax B HEOPraHWUECKOM M OpraHNdeckoi xuMui. [ eHeTrdeckuie psiibl MeTailia (Ha IpuMepe
KJIbIMS UM JKeTie3a), HeMeTauia (Ha MpUMepe Cepbl U KPEMHUSI), HepexoOH020 dlleMeHma
(Ha npumepe yuwnxa). I'eHeTHUECKUE PSAAbl M TEHETUYECKAs CBSI3b B OpPraHUYECKOM
XUMHHU (7151 COSTMHEHMI, COAIepIKallliX J[Ba aTOMa yriiepoja B Mosiekye). EnuHcTBO

MUpa BEILECTB.

PacuerHble 3a1a4m.
1.Beraucienue Macchl Ui 00beMa MPOAYKTOB PEaKIUK M0 H3BECTHOM
Macce Wi 00beMYy UCXOHOTO BEIIECTBA, COACPIKAIICTO MPHUMECH.
2.Bbruuciienre Macchbl HCXOHOTO BEIIECTBA, €CJIM U3BECTCH MPAKTHYCCKUM
BBIXOJ U MaccoBasl JOJsI €ro OT TEOPETHYECKH BO3MOKHOTO.
3.BbrumciieHus 110 XMMUYECKHM YPaBHEHUSIM PEaKIIUMA, €CIU OJTHO U3
pearupyronux BEIIECTB JaHO B U30BITKE.
4.0OnpenerneHre MOJEKYISIPHON (OPMYITBI BEIIeCcTBa TI0 MACCOBBIM JOJISIM
AIIEMEHTOB.
5.0mnpenenenre MOJIEKYIIPHOH (hOPMYITBI ra3000pa3HOTO BEIIECTBA 110
M3BECTHON OTHOCHUTEIHHOW TUIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB.
6.Haxoxnenrne MolieKynsipHOH pOopMyIIbl BellecTBa 0 Macce (00beMy)
IPOYKTOB CTOPAHUSI.

7. KomOmHMpOBaHHBIC 3aa9H.

Jemoncrpanun. Komnekius «Knaccudukanumss HEeOpraHMYECKUX BEIIECTBY H
oOpasnpl  mpeacTaButeneid kiaccoB. Kommexkmus «Knaccudukanuss opra-
HAYECKHX BEIIECTB» W 00pasmbl TMpeAcTaBUTENe KiaccoB. Monenn
KPUCTAJUIMYECKUX PEIIETOK MeETaiaoB. Komnekuus METannoB C pa3HbIMHU
du3nyecKkuMu CcBOMCTBaMHU. B3amMopeiicTBue: a) JIWUTHS, HATpUs, MarHus
Kelleza ¢ KUCIOpoaoM; 0) MIEIOYHBIX METAaJIJIOB C BOJOM, ciupTaMu, (PeHOJIoM;

B) LIMHKAa C pPAacTBOpPaMH COJISIHOM U CEPHOM KHCIOT; T') HATpPUsl C CEpoi; 1)
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aJIFOMUHUS C UOAOM; €) *KeJje3a ¢ PaCTBOPOM MEIHOr0 Kynmopoca; *) aJllOMUHUS
C pacTBOpoM enkoro Harpa. OKCUIIBI U TUJIPOKCHABI XpOMa, UX MHOJIYYEHHUE U
cBoiicTBa. Ilepexon xpomara B OuxpomaT u obparHo. Koppo3usi meTamioB B
3aBUCHUMOCTH OT YCJOBUN. 3aluTa METaJJIOB OT KOPPO3UHU: 00pasIilbl
«HEpI)KABEEK», 3aIUTHBIX NOKPBITUM. Kosnekuus pya. DIEKTpoanu3 pacTBOPOB
comeii. Monenu KpHUCTaNIMYECKUX PEUIeTOK uoAa, aiaMasa, rpadura.
Annorponust docdopa, cepsl, kuciopona. BzaumoneiicTBue: a) Bomopoaa ¢
KHCJIOPOJOM; 0) CYpbMBbI C XJIOPOM; B) HATpUsl C MOJOM; T') XJOpa C PacTBOPOM
OpoMuaa Kaiaus; ) XJOPHOU U CEPOBOIOPOIHON BOJBI ; €) 0OECIBEUMBAHUE
OpoMHO¥ Boabl dTuiieHOM [lunu anetunenom. I[lonmydyeHue U CBOMCTBa
XJIOpPOBOAOPOAA, COJSTHOM KuCIOTBI W ammuaka. CBolcTBa COJNSHOM,
pa30aBiIeHHONM  CEepHOW M  YKCYyCHOM  KuCJIOT. B3aumoneicTue
KOHIICHTPUPOBAHHBIX CEpPHOM, a30THOW KHUCJIOT U pa30aBICHHOW a30THOM
KHCJIIOTBI C Meablo. Peakius «cepeOpsHOTO 3epkajiay» ajdsd MYypaBbUHOU
KUCJIOTBI. B3auMmopencTBue pacTBOpa TUAPOKCHIA HATPUSA C KHCJIOTHBIMHU
okcumamu  (okcuaom  yrmepoma  (IV)), amdoTepHBIMH  THAPOKCHIAMH
(rumpokcuaoM IMHKA). B3aumMoneicTBHe aMMHaka ¢ XJIOPOBOJAOPOIOM U
BOJOM. AHAJOTMYHO JUIS METHJIaMuHa. B3amMoaencTBHE aMHHOKHUCIIOT C
KuciaoTaMu | menodamu. OcymectBiaenue nepexogaor: Ca — CaO— Ca(OH)y;
P — P,Os — H3PO4—C&3(PO4)2; Cu — CuO —CuSO4—Cu(OH)2 — CuO
— Cu; C,HsOH — CoHs—C,HsBr

JlaGopaTopHble ONbITHI.
7.0O3HaKkoMIIEHUE ¢ 00pa3LaMu MpeACTaBUTENECH pa3HbIX KJIacCOB HEOP-
raHW4Y€eCKUX BEIIECTB.
8. O3HakomiieHHE ¢ 0Opa3lamMu MpeACTaBUTENIEN pa3HbIX KJIacCOB
OpPraHMYECKUX BEIIECTB.

9. O3HaKOMJIEHHUE C KOJUICKIIUEN PYII.
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10. CpaBHeHUE CBOUCTB KpeMHHEBOM, (hochopHOU, cepHON U XTOpHOU
KHMCJIOT; CEpPHUCTOU U CEPHOU KUCIOT; a30TUCTOU U a30THOU KHUCIOT.
11.CBoiicTBa colisiHOM, cepHOU (pa30.) U YKCYCHON KHUCIIOT.
12. B3aumMoneicTBre THAPOKCH A HATPHS ¢ CONsIMU, cyibharom meau (1) n
XJIOPUJIOM aMMOHHS.
13. Paznoxenune ruapokcuna meau (I1). [Tomyyenne rugpokcuia alFOMUHUS U

N3YYCHUC €TO aM(l)OTepHBIX CBOMCTB.

Pasngen/tema b

XuMuyeckui NPakTuKyM (7 u)
1.TTony4yenue, coOupaHue u pacro3HaBaHUE ra30B U U3yUYEHHUE UX CBOMCTB.
2. Ckopocmb XumMuyeckux peakyuti, XuMuieckoe pasHosecue.
3. CpasHeHue c80UCME HEOP2AHUYECKUX U OP2AHUYECKUX COeOUHEHUL
4. PeweHue 3KCnepumeHmanbHulx 3a0ad no meme «l uoponuzy.
5. Pemrenue skCcrnepuMeEHTAIbHBIX 3a]1a4 110 HEOPTAaHUYECKOW XUMHUH.
6. PemieHne s3KkCIepUMEHTAJIBHBIX 33/1a4 M0 OPTAHUYECKON XUMUHU.

1. Pacnosznasanue niacmmacc u 8010KOH.

Pasngen/tema 6
Xumus u oduecTBo (6 u)

XUMHUST U OPOU3BOACTBO. XHUMHUECKAs IMPOMBIIUIEHHOCTh, XUMHUYECKas
TexHosorus. ChIppe 11 XMMHUYECKOM TPOMBIIIICHHOCTH. Boma B XuUMHYECKOM
MIPOMBIIIICHHOCTH. DHEPrus JJIsi XUMHUUYECKOTrO MPOU3BOACTBA. HaydHble TPUHITUIIBI
XUMHYECKOTO TPOM3BOACTBA. 3alllTa OKPYXKAIOIICH Cpenbl W OXpaHa Tpyda IpH

XUMHUYCCKOM  IIPOMU3BOACTBC. OcHOBHBIC CTaau XHUMHYCCKOI'O IIPOM3BOACTBA
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(amMuaxa u Metanomna). CpaBHEHHE MPOU3BOICTBA ATUX BEILIECTB.

XUMHUSA U CEIbCKOE XO3 IMCTBO. XMUMHU3AMUA CEIBCKOIO XO35MCTBA U €€
HanpaBieHus. PacteHuss u moyBa, MouBeHHbINM mnontomaomuid komiuieke (IIK).
VnobOpenuss U ux kiaccupukauus. XUMHUYECKHE CPEACTBA 3alIUThl PACTCHUU.
OtpuiarenabHble MOCICACTBUS TNPUMEHEHUs TMeCTULUIOB U Ooprba C HUMHU.
XuMu3zanus >)KUBOTHOBOJICTBA.

XUMHUS M DKOJOTHUSA. XUMHUUYECKOE 3arpsA3HCHUE OKPYKAKOUIEU CpEJIbl.
Oxpana rugpochepbl OT XUMHUYECKOro 3arps3HeHus. OxpaHa TMOYBBI  OT
XUMHUYECKOTO 3arpsizHeHusi. OxpaHa arMocdepbl OT XUMHYECKOTO 3arps3HEHUS.
Oxpana ¢iopsl U payHbl OT XUMHUYECKOTO 3arpsi3HEHUs. bUOTEXHOJOTUsT U TeHHas
WHXKEHEPUSL.

XUMHUS M TOBCEJAHEBHAass XHU3Hb uYeJioBeka. JlomamiHsAsS anTeyka.
Motomue u uuctsamue cpencrBa. CpenctBa O60pbObl ¢ OBITOBHIMM HACEKOMBIMHU.
Cpencrea TUYHON TMTUEHBI U KOCMETUKU. XUMHUS U NUIIA. MapKUpOBKa yHaKOBOK
NUILEBBIX MPOAYKTOB M MPOMBIIUIEHHBIX TOBAPOB U YMEHHUE UX UWUTaTh. DKOJIOTHS

KUJINIIA. XUMHS U TeHETHKA YEJI0BEKA

JdemoncTpammu. Moaenu npou3BOJICTBA CEPHOM KUCIOTHI U aMMHaka. Kosutekiuys
ynoopenuii u nectuiuaoB. OOpa3iel cpencTB OBITOBOM XMMHUU U JICKAPCTBEHHBIX
npenapatoB. Komiekimu CpeacTB TUTUEHBI U KOCMETHKH,IPEnaparoB OBITOBOM

XUMHU.

JlabopaTopHble ONBITHI.
14.0O3HaKOMJICHHE C KOJUISKIIHS YIOOPEHHI U TIECTUITUIOB.
15.03HakoMIIeHHIE C 00pa3amMu CPeCTB OBITOBOM XUMUH U JIEKAPCTBEHHBIX
NpernaparoB,U3y4yeHre NHCTPYKIMM K HUM TI0 IPABUJIBHOMY U 0€301acCHOMY
NPUMEHEHUIO.

-0000111eHUe M3YYEHHOI0 32 Ioj -74

11 KJIACC
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[MPOOUJILHBIN

KOJIMYECTBO HACOB:

Bcero: 100 .
B venemro:  3u.
KonTponbHbIX pador :

[IpakTuueckux pador :

6.
7.

TEMATUYECKOE IIVTAHMPOBAHUE

Paznen, tema Komnuecrt| IIpaktu | KonTposs
BO YaCOB | YECKHUE HbIE
paboThl | paboTHI
ITOBTOPEHHUE 3u. AP
1. CTPOEHHUE ATOMA Ou. Nel
2. CTPOEHHME BEHIECTBA. 154. Ne2
JUCITEPCHBIE CUCTEMBI
3.  XUMMHYECKHME PEAKIINN 214. Ne3d
4. BEIIECTBA M UX CBOICTBA 324. Ned
5. XUMHWYECKUHN ITPAKTUKYM 74. NeNe 1-7
6. XUMUMA U OBIIECTBO 6u.
7. OBOBIIEHME M3YYEHHOI'O 74 Ned
NTOI'O 100 u. 7 6
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Illepeuenv konmpoavbHblX pa6om:

Ne Bup nmposepku Tema [ara
1 | JlmarHocTtuyeckas pabota Jlnarnoctuueckasi pabora mo 06.09
MareprajiaM Kypca OpraHu4eCcKon
xumuu 10 k1.
Kontponbhas padoraNe 1 «CtpoeHue aToma 27.09
Kontponbnas paboraNe 2 |  «Ctpoenue BemecTsa. JlucnepcHbie 11.11
CHCTEMBI»

4 | KonrponbHas paboraNe 3 «XUMHYECKUEC PEAKIIUNY 25.12

5 KOHTpOHBHaH pa60TaN9 4 ((BCHIGCTBa U UX CBONCTBa» 24.03

6 | Kourponbhas pab6oraNe 5 | KonrtponbHas pabora o marepuaiam | 18.05

Kypca xumuu 11ki.
llepeyenv npaxmuyeckux pabom

Ne Tema [ara

1 |Ilpaxtuueckas pabota Nel « Ilonyuenue ra3oB u u3yueHue ux 07.04
CBOWCTB»

2 Ilpaktuueckas pabora Ne2 «CkopocTh XUMHUUYECKOHN pEeaKIuu U 09.04
XUMHYECKOE PAaBHOBECHE)

3 |[Ipakrtuueckas padora Ne3 «CpaBHeHHe cBOWCTB Heopranuueckux |13.04
Y OPraHUYECKUX COCAUHEHU I

4 |Tlpaktuueckas pabora Ned «Pemienne sxkcnepuMeHTaNbHBIX 3a7a4d | 14.04
1o TeMe «[ ' uapoans»»

5 |[Ipakrtuueckas padora Ne5 «Pemenue sxcniepuMeHTanbHBIX 3a70a4 | 16.04
110 HEOPTaHWYECKOU XUMHUM»

6 Ilpaktmdeckas pabora Ne6 «Pemenue skcriepuMenTanbubix 3amad | 20.04
10 OPraHUYECKON XUMU)

7 Ilpaxtmdeckas pabora Ne7 «PemeHue skcriepuMeHTanbHbIX 3am1a4 | 21.04

I10 OIIPCACICHUIO IIJIIaCTMACC KU BOJIOKOH»
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4. Paznen: KamenpgapHO- TeMarnyeckoe IJITAaHUPOBAHUE

Nenn Pasnen yue6HOrO Kypca Hara
/m Tema ypoka
IHoBTOpenue (3u)
1 1 |MuctpykTaxk mo TexHuke 0e3onacHoctu. Kparkuit 0030p kypca |01.09
opraHnyeckor xumuu 10 ki
2 |Kparkuii 00630p Kypca oprannueckoi xumuu 10 ki 04.09
JInarHocTuueckasi padora 06.09
10 MaTepHuaJiaM Kypca opranndeckoi xumuu 10 ki1
Tema 1: CTPOEHUE ATOMA (99)
4 1 | OcHoBHbI€ cBeneHus 0 cTpoeHuu atoma. Cocrosnue 3exkTponos |08.09
B atoMe. Cmpykmypa 31eKmpoHHOU 000N0YKU.
2 | DneKTpOHHBIC KOH(UTYpaIlMi aTOMOB XUMUYECKHX 3eMeHToB. |11.09
3 | BeimonHeHue 3aaHuii 0 TeMe: dJIEKTPOHHBIC KOH(DUTYypaIuu 13.09
aToMOB
4 | Banenmmule 803MOHNCHOCMU AMOMOS. 15.09
5 | Banenmmuovle 603M0HMCHOCIIU AMOMOB. 18.09
9 6 | BrlmonHeHue 3aJaHU 110 TEME BaJIEHTHBIE BO3MOXKHOCTH atoMoB | 20.09
10 | 7 I1.3 ullC. I.U.MenneneeBa B cBeTe y4eHHs 0 cTpoeHuu aroma. |22.09
3nauenue [1.3. U1 I1.C.X.2. JI.1. MeHnneneeBa aJisi pa3BUTHUS
HAyKU U IOHUMaHUS XUM. KapTUHBI MUDA.
11 | 8 OO6o006mieHue n3yueHHoro no reme: «CTpoeHue aromay - 25.09
noaroroska k K.P.
12 |9 KonTpoabnasi pabora Ne 1: o Teme : 27.09
«CTpoeHue atoMa
Tema 2: CTPOEHUE BEHIECTBA. IUCITEPCHBIE
CUCTEMBI (154)
13 | 1 Twumbl XUMUYECKOU CBS3U: KOGAIeHMHAs Xumuieckas ceasv u ee | 29.09

Pa3HosuoHocmu. INEKTPOOTPULIATENIbHOCTD. [1oIpHOCTH CBSA3M
Y MOJSPHOCTH MOJICKYJIBI.
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14 Tubpuouzayus opoumaneii u 2ceomempust MOJEKY 02.10

15 Tunel XUMUYECKOM CBSI3U: MOHHAsS, MeTajlInueckas, Bogoponnas |06.10
XUMHUYECKasl CBS3b: €€ BUbI U 3HAYCHUE.

16 | 4 BeinmosHeHHe 3aJaHUM 10 TEME TUIBI XUMUUECKOUN CBS3U 07.10

17 |5 |Tumnsl kpucTamuMueckux peuieTok. CBONCTBA BEUIECTB € 09.10
Pa3HBIMU THUTIAMU KPUCTATUITMYSCKUX PEIICTOK

18 |6  BeimonHeHue 3alaHuii 1O TEME: TUITbl KPUCTAITMYECKUX 13.10
peleTox

19 |7 | Honumepwl : cmpoenue u 0dwue cnocodwl noIyyeHus, 14.10
KJIaccu(UKAIHS TOJIMMEPOB IO KIIACCOBOW MPUHATIC)KHOCTH,
IIPOUCXOXK/ICHUIO U OTHOIIIEHUIO K HAarPEBAaHHUIO.

20 |8 |Heopranuueckue v OpraHU4ecKue MOJUMEpHI: UX BaxHenmue | 16.10
NPE/ICTABUTEIIN, UX CBOMCTBA U IPUMCHCHHE.

21 |9 |Teopus cTpoeHus xumuyeckux coeanHennii A.M. bytieposa 20.10

22 10| ITonsTue o aucnepcHbIX cuctemax. JlucnepcHas dasza u 21.10
aucriepcuonHas cpena. Kimaccudukanust TMCTIEpCHBIX CUCTEM TI0
arperaTHoOMy COCTOSIHUIO U TIO pa3Mepy 4acTuil (hasbl.

23 |11 I'pybomucrniepcHble CUCTEMbl W TOHKOAUCIIEpCHBIE cucTembl — | 23.10
UX XapaKTepUCTHKa , CBONCTBA, MPUMEHEHHE.

24 |12 |PactBOpsl. Cnocobwi svipadicerusi KOHYeHMpayuu pacmeopos 27.10

25 |13|PactBOprl. Cnocobwt svipadsicenusi KOHYeHMpayuu pacmeopos 28.10

26 14 /0O600menue nzydeHnoromno teme: «CTpoeHue BelecTBa. 10.11
JucniepcHpie cucTeMbl» - moaroroBka k K.P.

27 15 KonTponbHnas padora Ne 2: no temawm: 11.11

«Ctpoenue BemecTpa. JlucnepcHble CUCTEMBI)
Tema 3: XUMHNUYECKUE PEAKIIUN (214)

28 | 1 Knaccudukarusi XUMUYECKUX PEAKIIUi B HEOPTaHUIECKON U 13.11
OpraHUYECKOU XUMUU. Beposimrnocms npomexanus XUuMu4eckux
peaxyuu

29 | 2 |CkopocTh XUMHUUYECKOH peakiuu u (akTopsl Ha Hee Bimstonue. |17.11
3axon oeticmsyrowux macc. llpasuno Banm-Iogga.

I'omo- u rereporennsie peakuuu. Karanuzaropsl. Hueubumopol.
DepMEHTHI
30 | 3 |CxopoCTh XUMHYECKOW peakinuu U (pakTopsl Ha Hee Biaustonme. |18.11

3akon oeiicmsyrowux macc. Ilpasuno Banm-Togpga.
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I'omo- u rereporennsie peakuuu. Kartanuzatopsl. Hueubumopeoi.
DepMEHTHI

31 | 4 |BeinmonHeHue 3aaHuil , perieHue 3aaad no reMe: ckopoctb xum | 20.11
peakuun

32 | 5 OO6paruMoCTh XUMHUUYECKOU peakiuu. Xumuueckoe pasHosecue u |24.11
cnocobwl eco cmewgenus Ipunyun Jle-Illamenve.

33 | 6 ' OOGparuMOCTh XUMHUUYECKOU peakiuu. Xumuueckoe pasHosecue u |25.11
cnocobwl eco cmeujenus Ipunyun Jle-Illamenve.

34 | 7 BelnonHeHue 3aaHul , pelieHue 3a1a4 no reme: ooparumocts  |27.11
XuM peakuuu, npuHuun Jle-Ilarense»

35 | 8 |OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIeHUE U 01.12
BOoCcCTaHOBJICHHE. OKUCIIMTEN U BOCCTAHOBUTEIH. MeTo
AJIEKTPOHHOTO OaaHca.

36 | 9 Oxucaumenvro-eoccmanosumenvhvie peakyuu 8 Heopeanudecxot |02.12
Xumuu

37 10 Oxucaumenvro-soccmanosumenvhvie peakyuu 6 opearnuyeckou |04.12
Xumuu

38 |11 Brmmonaenue 3amanuii o reme: OBP 08.12

39 |12 DnekrponuTHdeckas JUCCOIUAIINS, IIEKTPOITUTHI, 09.12
HERIEKTPONUTHI. Cmenensb u KOHCManma OUccoyuayuiu.

Booopoonuvuii nokazamenw

40 |13 Ceoticmsa snexkmporumos ¢ mouxu 3penus T3/]. Peaxyuu 11.12
UOHHO20 0OMeEHA.

41 |14 Bemonnenue 3aganuii mo teme: TOJl, peakuuu noHHOTO 0OMeHa |15.12

42 |15 | T'upponus: paziuunsie cayuau euopoausa. 'maponus 16.12
HEOPTraHWYECKUX COCIMHCHUM.

43 |16 Tmaponus: paziuynsie cryuau euopoausa. I'naponus 18.12
HEOPTraHWYECKUX COCIMHECHUMN.

(BBITIOJTHEHUE 3aJaHUI)

44 |17 I'uaponu3 OpraHUYECKUX COCTMHCHMIA. 22.12

45 |18 O060061meHNe N3YYSHHOTO 0 TeMe « XUMHUECKHUE PEAKITUN , 23.12
noaroroBka k K.P.

46 |19 KonTpoabnas padora Ne 3: o Teme : 25.12

«XHAMHUYECKHE PEAKIIHH»

47 20| O060061eHNe H3YYSHHOTO 10 TEME « XUMHYECCKHE PCAKITHH 29.12
BBITIOJTHEHUE 3aJJaHUH, PEIICHNE 3a/1a4

48 |21 OO6obmieHre H3y4eHHOTO M0 TeMe « XUMHUYECKUAE PEAKITHI: 30.12
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BBITIOJIHEHUE 3aJJaHUH, PELICHUE 3a1a4

Tema 4: BEIIIECTBA M UX CBOMCTBA (324)

49 | 1 Knaccudukauus HEOPraHMYeCKUX U OPraHMuECKUX BEIECTB 13.01
50 |2 |Meramibl - XHMAYECKHUE 3JIEMEHThI. MeTaibl — IpOoCThie 15.01
BEIIIECTBA
51 |3 OOumue xXuMUYECKUe CBOMCTBA METAJIIIOB 19.01
52 |4 |O6mme XUMHUYECKHE CBONCTBA METAJIOB 20.01
53 |5 | Baoichetiuiue coeOurHeHus Memaiiog 22.01
54 |6 Kopposust meTaanoB 26.01
55 |7 | OO6uue crnocoObl MOTyUYeHHs] METaIIOB. Dnekrponus . [lonamue |27.01
0 2/IleKMpoaU3e pacmeopos U pacnidsos.
56 Onexrponus [onsmue o snekmponuze pacmeopos u pacniasos. |29.01
S7 BelnonHenue 3a1aHuil, pelIeHUe pacCueTHBIX 3a7ad [0 TEME! 02.02
METaJUTbI
58 |10 Memannvt nobounvix nooepynn 03.02
59 |11 Memannvl nobounvix nooepynn 05.02
60 |12|Hemeramisl: o0Omiast XxapaKTepHUCTHKA. 09.02
61 |13 Obwue xumuueckue ceolicmea HemMemanios 10.02
62 |14 Obwue xumuueckue ceolucmea HemMemanios 12.02
63 |15| Baosichetiwue coeounenus nememainos 16.02
64 |16 BreimonHeHUe 3a1aHUi, pPEIICHHE 3a/1a4 10 TEME HeMETaJLIbI 17.02
65 |17 Okcuowl: knaccughukayus, ceoticmaa. 19.02
66 |18| Okcuowi: knaccugukayus, ceoticmsa. 24.02
67 |19|Booopoonvie coeounernus Hememaios. 26.02
68 |20 Kucnotsl: knaccudukanms, ceoticmad. 02.03
69 |21 Kucnotsl: k1accudukamnms, ceoticmad. 03.03
70 |22 OcHoBaHus: KJ1accupUKAIISA, CEOLCMEA. 05.03
71 |23 | OcHoBaHus: KiaccupUKAIUSA, CEOLCMEA. 09.03
72 | 24| Amghomepnvie coeOunenus u ux ceolucmea 10.03
73 |25 Comm 12.03
74 126 Comm 16.03
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75 |27 |I'eneTnyeckas CBA3b MEXIY KJIACCaMU COEAMHEHHIM 17.03
76 28 | I'eneTnueckas CBsA3b MEXIY KJIACCAMU COEAMHEHHIA 19.03
77 29/ 06001meHne nu3ydeHnoro no reme «Bemectsa u ux cpoiictay , |13.03
noarotoska K K.P.
78 |30 KonTponbnas padora Ne 4: no Tteme : 24.03
«BemecTsa U UX CBOMCTBa»
79 |31/ 006006menne n3ydeHHoro no teme «BemiecTBa U ©X CBOMCTBa» 26.03
80 |32 BrinonHeHue 3a1aHul, pemeHue 3aaa4 no remam: «CBoiicTBa 06.04
OKCHIOB, KHCJIOT, OCHOBAaHUM, COJICH.»
Tema 5: XUMMWYECKH MPAKTUKYM. (74)
81 |1 |IIpaktuueckas pabora Nel 07.04
« ITomy4yeHue ra30B ¥ U3yYCHUE UX CBOMCTBY
82 |2 |Ilpaktuueckas pabora Ne2 09.04
«Cropocmb Xumuieckou peakyuu U Xumuueckoe pagHogecue
83 |3 IIpaktuueckas pabora Ne3 13.04
«CpasHeHnue c80lCm8 HeOP2aHUUEeCKUX U OP2AHUYECKUX
COCOUHEHULLY
84 |4 |Ilpaktuueckas padota Ned 14.04
«Pewenue sxcnepumenmanvrulx 3a0au no meme «l uoponusz»»
85 |5 |IIpaktuueckas pabora No5 16.04
«Pelienre 3kcepruMEHTaIbHBIX 3a/1a4 10 HEOPTaHUYECKOU
XUMHUN
86 |6 |IIpaktuueckas pabora Ne6 20.04
«Petrenne sKCrIiepUMEHTATBHBIX 33]1a4 110 OPTaHUYECKOW XUMU)
87 |7 |Ilpaktuueckas pabora Ne7 21.04
« Pewenue sxcnepumenmanvrulx 3a0a4 no onpeoeieHuro
NIACMMACC U 80JIOKOH»
Tema 6: XUMHUS U OBLIECTBO. (64)
88 |1 |\ Xumwus 1 HapOTHOE XO3SHCTBO 23.04
89 |2 ' Xumwus M HapOTHOE XO3SHCTBO 27.04
90 |3 |XwuMus ¥ SKOJIOTHSI 28.04
91 |4 | XuM#us U SKOJIOTHS 30.04
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92 XUMHUS U IOBCETHEBHAS KU3Hb YEJIOBEKA 04.05
93 XUMHS U IOBCETHEBHAS KU3Hb YEJIOBEKA 05.05
Tema 7: OBOBIIEHUE HU3YYEHHOI'O (74)

94 O60011eHNE N3YUYEHHOTO 0 Kypcy XuMuu 1 1KkJ1 o TeMam: 07.05
«CTpoeHne aTOMOB, CTPOCHHE BEIIECTBAY

95 O060011eHNEe U3YUYEHHOTO N0 Kypcy xumuu 11k no teme: 11.05
«XUMHUYECKHE peakLun»

96 O060011eHNEe N3yUYEHHOTO 0 Kypcy Xxumuu 11ki1 no teme: 12.05
«BeecTBa U UX CBOWCTBa»

97 O060061eHre N3y4eHHOTo Mo Kypey xumuu 11ki: pemenue 3agau | 14.05

98 Kontpoabsnas padora Ne 5 18.05

KontponbHas pabora nmo marepuanaMm Kypca xumuu 11k

99 O060011eHNe N3yYEHHOTO 0 KYpCY XUMUU: pelienue 3aaanuii uz | 19.05
BapuaHToB EI'D nponuibix et

100 3aKIIOUNTETbHOE 3aHATHE 21.05
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PexomennoBaHo:
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