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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mporpamma yue6HOTO Kypca mo xumuu st 11 kimacca pazpaboraHa Ha OCHOBE MPUMEPHOU
MPOrpaMMbI CpelHero (MOJHOro) obmero oopasoBanus mo xumuu (6a30BbIi ypoBeHb) 2019 T. U aBTOpCKOU
[Tporpammsl Kypca xumuu i 8-11 kimaccoB o0meoOpa3oBaTeNbHBIX yupexaeHuid (6a30Bbiii yposens) O.
C. T'abpuensaa 2019 r.

JlanHas mporpamma Ja€T pacnpesesneHHe ydeOHBIX 4acoB IO pasjenaM Kypca, MOCIeI0BaTeIbHOCTb
W3YUYEHHSI TEM U PA3JeNIOB C YYETOM MEXIPEAMETHBIX M MPEIMETHBIX CBS3€H, JOTWKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH ydammxcs. B mporpamMme ompenenéH mnepedyeHb MPAKTUYECKUX 3aHATHH U
KOHTPOJIbHBIX padoT.

N3yuenune xumun B 11 knacce HanmpaBiaeHO HA JOCTHXKEHUE CIICIYIOIINUX LETEH:

® OCBOCHHME 3HAHHMI O XMMHYECKOM COCTABIISIOIIEN ECTECTBEHHO-HAyYHOM KAPTHUHBI MUDAa,
BOXHEHIITNX XUMHUYECKHX IMOHATHUAX, 3aKOHAX U TCOPUAX;

e OBJIaJlecHHEe YMEHHUSIMU IPUMEHSTHh IOJIY4YE€HHbIE 3HAHUS s OOBSICHEHMs] pPa3HOOOpa3HBIX
XUMHYECKNX SBICHUH M CBOMCTB BCIICCTB, OLICHKU POJIKM XMMHU B pa3BUTUN COBPEMCHHBIX TEXHOJIOTHI
" IIOJIYYCHHH HOBBIX MaTCpPHAJIOB,

e pa3BUTHE II03HABATENbHBIX HHTEPECOB W HWHTEIUIEKTYalbHBIX CIOCOOHOCTEN B IMpolecce
CaMOCTOSTECIBHOT'O HpI/IO6peTeHI/I$[ XUMHYECKNX 3HAHWHM C HCIIOJB30BaHUEM Pa3IUYHBIX UCTOYHHUKOB
nH(popMalny, B TOM YHCII€ KOMIbIOTEPHBIX;

® BOCIIMTaAHHuE y6e)I(,ZIeHHOCTI/I B ITO3UTHBHOM POJIM XUMHUH B KU3HU COBPCMCHHOI'O 06H_IeCTBa,
HE0OX0IMMOCTH XUMHUYECKU I'PaMOTHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpele;

¢ IpMMeHEHHE MOJTYYEeHHBbIX 3HAHUH W yMeHHUH U1 0€30I1aCHOTO MCIOJIb30BAHMS BEILECTB U
MaTepualioB B OBITY, CEJIILCKOM XO3SHCTBE M Ha IPOU3BOJACTBE, PELICHHUS NPAKTHUUECKUX 3a1ad B
IIOBCEIHEBHOM JKW3HHM, TPEAYNPEXKACHUS SBJICHUN, HAHOCALIMX BpEX 3J0POBBIO 4YEIIOBEKA U
OKpYKarollen cpene.

VY4ebHO — BOCIIUTATEIbHBIMU 331a4u:

1.ChopmupoBath 3HaHHE OCHOBHBIX OHATUN U 3aKOHOB XUMUU

2.BocnuteiBaTh 001EYEIOBEUECKYIO KYJIBTYPY, OCO3HAHHYIO IOTPEOHOCTH B TPYE, MOATOTOBUTH K
OCO3HAHHOMY BBIOODPY MpodeccCHu B COOTBETCTBUHU C JINYHBIMU CLIOCOOHOCTSIMU

3.YVuuth Ha6J'IIOI[aTI>, IMPUMCHATH IIOJIYYCHHBIC 3HAHUA Ha IMIPAKTUKE

B xauectBe (bOpM HpOMe)KYTOqHOﬁ arTeCTallu  ydalquxcCsa  HUCIOJIB3YKOTCA  TPpAaAULIMOHHBIC
JAUArHOCTHYCCKHUEC W KOHTPOJIbHBIC pa6OTLI, Pa3HOYPOBHEBLIC TECThbI, B TOM YHUCIC C HCIIOJIb30BAHHUEM
KOMIIBYOTCPHBIX TEXHOJIOTHH.

B cootBerctBuM ¢ yueOHbIM miaHoM MBOY «lllanacunckas COLI» Ha n3yuenue xumuu B 11 kiacce
OTBOJUTCA 2 Yaca B Heaemto, 68 vacoB B roa (1 dac m3 ¢eneparbHOTO KOMIIOHEHTAa M | 4ac BbIICICHHBIN
aJIMUHHCTpAIMel MKoJbl). Peanuszanus JaHHON MporpaMMbl COCOOCTBYET MCMOIB30BAHUIO Pa3HOOOPA3HBIX
dbopM opraHuzanuu y4eOHOTO MpoIliecca, BHEIPEHUIO COBPEMEHHBIX METOJOB OOy4YeHHS U TMEAaroTHYecKuX
TEXHOJIOTHH.

[Iporpamma paccuutaHa Ha 68 uyacoB B roi (2uaca B Hexmento). lIporpammoii mpemycMOTpeHO
IIPOBEJICHUE:

- KOHTPOJILHBIX paboT 2 yaca

- IPAKTUYECKUX paboT 2 4acoB



OcHoBHO# (opMOH opraHM3anuu Y4eOHOTO Tpolecca SBISETCS KIAcCHO-ypodHas cucrema. B kauecTBe
JOTOMHUTENBHBIX ~ (OPM  OpraHm3auud  00pa30BaTENBHOTO  MpoIlecca  HCIOJB3YETCS  CHCTeMa
KOHCYJIbTAIIHOHHOW TMOJICP)KKH, HMHIUBUAYATbHBIX 3aHATUHA, CaMOCTOsATENbHAs paboTa ydyalluxcs C
MCTOJIb30BAHUEM COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHH. OpraHu3amnus CONPOBOXKICHUS YyJal[UXCs
HaIpaBJIeHa Ha:

- CO3JIaHUE ONTUMAJIbHBIX YCIOBUM 00yUYeHHUS;

-MCKJIFOUEHUE ICUXOTPaBMUPYIOLIUX (PAKTOPOB;

- COXpPAaHEHHE IICUXOCOMAaTUYECKOTO COCTOSIHUS 3I0POBbsl YUAILLIUXCS;
- pa3BUTHE NOJIOKUTEIBHOW MOTUBALIMY K OCBOCHHUIO IIPOIPAMMBI;

- pa3BUTHE UHAUBUAYAJILHOCTH U OJIAPEHHOCTH KaXKJI0T0 peOeHKa.

Paboyas mporpamma npenycmMaTpuBaeT GOpMUPOBAHUE Y YUAIIUXCS OOIIEyueOHbIX YMEHUW U HaBHIKOB,
YHUBEPCAIBHBIX YU€OHBIX EHCTBUM M KIFOYEBHIX KOMIIETCHIIMI: YMEHUE CaMOCTOSTEIEHO U MOTHBUPOBAHHO
OpPraHU30BBIBATH CBOIO MO3HABATEIBLHYIO JIEATEILHOCTD; UCIOJB30BaHUE AIEMEHTOB MIPUYHHHO -CJIEJICTBEHHOTO
U CTPYKTYpHO-()YHKIIMOHAILHOTO aHAIIN3a; OMPEICICHUE CYIIHOCTHBIX XapaKTePUCTUK M3y4aeMOro OOBEKTa;
yMEHHE Pa3BEPHYTO 0OOCHOBHIBATH CY)KICHHS, JaBaTh OMPEACICHUs, PUBOIUTh TOKa3aTeIbCTBA; OIICHUBAHUE
1 KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPY)KAIOIIEM MHUPE.

B osTroM HampaBlieHWH TPHOPUTETAMH SIBJISSIOTCS: WCIIOJB30BAHUE JIIS IMO3HAHUS OKPYKAIOIIEr0 MHpa
pa3IMYHBIX METO/J0B (HAONMIONEHUS, W3MEPEHHs, OIBITHI, AKCIEPUMEHT); MPOBEIECHUE MPAKTUUECKUX HU
1abopaTopHBIX pabOT, HECIOKHBIX HIKCIEPUMEHTOB U OMKMCAHUE UX PE3YIbTATOB; UCIIOIb30BAHUE IS PELICHUS
MO3HABATENIbHBIX 3374 Pa3jIMYHbIX MCTOYHMKOB MHGOpMaIUuU; COOMIOJCHHE HOPM W TMpaBUJI MOBEJICHHUS B
XUMHYECKUX JIab0paTOpusiX, B OKpYKaIOIlIel cpelie, a TaKkKe MPaBuil 3I0pOBOrO 00pa3a *KHU3HU.

PesynpTaTel m3ydeHus kypca «Xumusa. 11 kmaccy» mpuBeneHbl B pazaene «TpeGoBaHHMs K ypOBHIO
MOATOTOBKHU BBIMTYCKHUKOB». TpeOoBaHMsI HampaBieHbl Ha peaju3alyi0 CHCTEMHO-AESITEIbHOCTHOTO, U
JUYHOCTHO OPHUEHTHPOBAHHOTO TOJXOJOB; OCBOCHHE YYAlIUMUCS HHTEIUIEKTYaJIbHOH M MPaKTHYECKOMN
NESTeNbHOCTH; OBJAJCHUE 3HAHUSMU M YMEHUAMH, BOCTPEOOBAHHBIMM B TMOBCEJHEBHON JKHU3HH,
MO3BOJISIFOIIIMMU OPUEHTUPOBATHCS B OKPY)KAIOIIEM MUPE, 3HAUMMBIMHU JIJIsl COXpAaHEHHS OKpYKarollel cpe/ibl U
COOCTBEHHOTO 37I0POBbSL.

Oo6yuenue Benércs no yueobnuky O.C.I'abpuensn «Xumus 11 ki1acc», KOTOPhIA COCTaBISET €IUHYIO JINHUIO
y4eOHUKOB, COOTBETCTBYET (heiepaIbHOMY KOMIIOHEHTY TOCYAapCTBEHHOI0 00pa30BaTeIbHOrO CTaHIapTa
0a30BOro ypoBHs U peaiusyeT aBTopckyro nporpammy O.C.I"abpuensina.

OcHOBHOE coJiep>KaHue aBTOPCKOM MOJTHOCTHIO HAIILJIO OTpaKeHHE B JaHHOW padouel mporpamme.
IlnanupyemMsble pe3yJbTaThbl OCBOCHHS Y4e0OHOIO0 MpeaMeTa
B pe3yibTaTe 3y4eHus XMMUH YYEHUK 10JIZKeH 3HATD:

* gaviCHelluue XUmMudecKkue NOHAMuUA: BCIICCTBO, XUMHUYECKUU 9JICMCHT, MOJICKYJIda, OTHOCHUTCJIbHBIC aTOMHAaA
1 MOJICKYJISIpHAas MacCChbl, UOH, aJJIOTPOIIHA, U30TOIIbI, XUMHUYCCKAA CBA3b, DJICKTPOOTPHUIATCIIbHOCTD,
BaJICHTHOCTb, CTCIICHb OKUCJICHU A, MOJIb, MOJISIpDHAsA MacCcCa, MOJBIpHLIﬁ OG’LCM, BCIICCTBA MOJICKYJISIDHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS, paACTBOPBLI, SJICKTPOJIUT U HEIJICKTPOJIUT, DJICKTPOJIUTUYCCKAA AUCCOLUALINA,
OKHCIINTEIIb U BOCCTAHOBHUTCIIb, OKUCICHUEC U BOCCTAHOBJICHUC, TEIJIOBOM B(I)(bCKT pCaKkuunun, CKOpoCTb
XUMHUYECKOM pCaKkiunun, KaTajin3, XUMHUYCCKOC PaBHOBCCHC, yTJ'ICpOIIHBIﬁ CKCJICT, (I)YHKI_II/IOHaJ'ILHaH rpyiiiia,
HU30MCEpHsL, TOMOJIOTUSA,



® OCHOG6HblE 3AKOHbl Xumuu: COXpaHCHHA MaCChl BCIICCTB, IOCTOAHCTBA COCTABa, Hepnonnqecm/lﬁ 3aKOH,

* OCHOGHblE MeopuU XUMUU: XUMUYECKOU CBS3H, JIEKTPOJUTHYECKON TUCCOLMAIMU, CTPOEHUS OPraHUYECKUX
COCIUHCHMUI,

* gadicHelluue geuiecmea U Mamepuaibl: OCHOBHBIEC METAJIIbI U CIUIaBbl;, CEpHAsi, COJISIHASL, a30THAS U
YKCYCHAsl KUCIIOTBI; IEJI0OYH, aMMHaK, MUHEPAJIbHBIC YI0OpEHUs, METaH, dTHIICH, alleTUIICH, OEH30JI, 3TAHOI,
JKUPBI, MBLTA, TIIFOKO32a, caxapo3a, Kpaxmall, KJIeT4aTKa, OCJIKH, UICKyCCTBEHHBIC M CHHTETHYCCKHE BOJIOKHA,
Kay4yKH, TJIaCTMACCHI;

YMerh:
* HA3bl6amMb U3yYCHHBIC BEIIECTBA M0 «TPUBUAIBLHONY WM MEXIYHAPOIHOW HOMEHKIIATYPE;

® onpedeﬂﬂmb: BaAJICHTHOCTDb M CTCIICHb OKUCJICHUA XUMHYCCKHUX 3JICMCHTOB, THUII XUMHYECKOM CBS3U B
COCAMHCHUAX, 3apsa] MOHA, XapaKTEP CPEALI B BOAHBIX paCTBOpax HECOPTaHNUICCKUX COGI[HHGHHﬁ, OKHCIINTCIIb 1
BOCCTAHOBUTCIIb, MPUHAAJICIKHOCTE BCUICCTB K Pa3HbIM KJIACCOM OPTaHUYCCKUX COCI[I/IHGHHfl;

* Xapakmepu3oeamas: >IEMEHTHI MAJILIX TIEPUOJIOB T10 MX MOJIOXKEeHUI0 B [leproanyeckoit cucteme
J..MenneneeBa; o01I1ue XUMHIECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB OPTaHUYECKUX U
HEOPraHWYECKUX COCAMHEHHU;

* 00bACHAMb: 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTAaBA M CTPOCHUS; IPUPOLY XUMUUYECKOHN CBA3H
(MOHHO1, KOBaJICHTHOM, METAJUIMYECKOI ), 3aBUCHMOCTH CKOPOCTH PEAKIINU U TIOJIOKEHUSI XUMUYECKOTO
paBHOBECHS OT pa3IMYHbIX (PaKTOPOB;

* 8bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 PpacIio3HaBaHUIO HCOPraHMYCCKUX U OPraHNYCCKUX BEIICCTB,

* POBOOUMb CAMOCTOATEIHHBIA TOUCK XUMUYECKON HH(OPMAIIUH C UCIIOJIB30BAHUEM PA3IIMYHBIX HCTOYHUKOB
(Hay4HO - MOMYJISIPHBIX U3/IaHUHN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa); HCIIOIB30BaATh
KOMITBIOTEPHBIE TEXHOJIOTHH 11 00pabOTKU U Mepeadyu XUMUYECKO HH(POPMAINHU U €€ MIPE/ICTAaBICHUS B
pa3nuuHbIX hopmax;

HCIO0JIB30BAaTDb npnoﬁpeTeHm,Ie 3HAHUA U YMCHUSA B HpaKTI/l‘leCKOﬁ ACATECJIbHOCTH U HOBCBIIHCBHOﬁ
KU3HU:

¢ OJId 00BACHEHHST XUMHUUIECKUX HBJ'ICHI/II‘/'I, IMPOUCXOJAIIHUX B IIPUPOAC, 6BITy H Ha ITPOU3BOACTBC,
¢ OMMPCACICHHUA ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX U OLCHKHU UX HOCHC,Z[CTBHﬁ;
¢ OKOJIOTMYCCKH I'paMOTHOT'O IIOBCACHUS B Opr>KaIOHleﬁ cpeac;

¢ OLICHKH! BJIMAHWA XUMHWYCCKOT'O 3aI'PsA3HCHUS oxpyxcaromeﬁ CpeAbl H OpraHu3M YCJIOBCKA U APYI'UC KUBBIC
OpraHu3MBbI;

* 0e30macHOro oOpalleHus C TOPIYMMHU U TOKCUYHBIMH BEIIECTBAMH, Ta00PATOPHBIM 000PYI0BaHUEM;

* IPUTOTOBIICHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIIMHU B OBITY U Ha MPOU3BOJICTBE;

* KPUTUYECKOU OIICHKHU JOCTOBEPHOCTU XUMHUUYECKON HHPOPMAIMH, TIOCTYMAONIEH U3 Pa3TMYHBIX UCTOYHHKOB.
Conepxanue

Tema 1. Crpoenne BemectBa (31 u)
OCHOBHBIC CBEJICHHUS O CTPOCHHH aToMa. SIpo: MPOTOHBI U HEUTPOHBI. M30TOIBI. DNEKTPOHBL. JJIEKTPOHHAS
o0oJiouka. DHepreTruueckuii ypoBeHb. OCOOCHHOCTH CTPOSHHSI AJIEKTPOHHBIX 000JIOUEK aTOMOB DJIEMEHTOB 4-



ro u 5-ro mepuoAoB mnepuonudeckorr cuctemel [[. M. MenneneeBa (mepexoaHbIX 3neMeHTOB). [loHstue 00
opOUTAIIAX. S- U P-OpOUTAIN. DJIEKTPOHHBIE KOHPHUTYPAIIUH AaTOMOB XUMHUYECKUX JIEMEHTOB.

[lepuoanueckuii 3axon . V1. MenpeneeBa B cBetTe yueHust o crpoeruu atoma. Otkpsitue . . MenneneeBbim
MEePUOAMYECKOTO 3aKOHA.

[Mepuomnueckass cucrema xumuueckux odyeMeHToB [I. M. MenneneeBa — rpaduueckoe OTOOpakeHUe
MEepUOANYECKOro 3akoHa. DU3MYECKUN CMBICI MOPSAIKOBOIO HOMEpa JJIEMEHTa, HOMepa INepuojia U HoMepa
rpynnsl. Banentasie a5ekTpoHbl. [I[puunHbl U3MEHEHUS CBOMCTB 3JIEMEHTOB B MEPHOJIaX U Ipymiax (TJIaBHBIX
MOArpyImnax).

[Tosoxkenne Bogopoaa B IEPUOJUYECKON CUCTEME.

3HavYeHHE MEPUOANYECKOTO 3aKOHA U MEPHOIUYECKON CHUCTEMBbl XUMUueckux sneMeHToB [[. M. Menneneena
JUTSI pa3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKOM KapTUHBI MUPA.

Nonnas xumudeckass cBsizb. Kartnonsl u aHWoHBL. Kiaccudukarmuss woHOB. VOHHBIE KPUCTALUTHYCCKHE
perieTku. CBOMCTBA BEUIECTB C TUM THUIIOM KPUCTAIUTMYECKUX PEIIETOK.

KoBanentHass xumMuueckasi CBsA3b. DIEKTPOOTPUIIATENHHOCTh. [lonsipHas W HEmoJApHas KOBaJEHTHBIE CBSI3H.
Junonb. TlonspHOCTh CBSI3M M TOJSPHOCTH MOJEKYNbl. OOMEHHBIH W JOHOPHO-AKIENTOPHBIA MEXaHU3MBbI
00pa3zoBaHusl KOBAJIGHTHOM CBsI3U. MOJIEKYISIpHBIE M aTOMHBIE KPUCTAJTHYECKHE pemeTku. CBOWCTBa BEIIECTB
C OTUMU TUTIAMU KPUCTAJUIMUECKUX PEIIETOK.

Mertammueckass XumMudeckasi cBsizb. OCOOEHHOCTH CTPOEHHUs aTOMOB METa/IOB. MeTayuindeckas: XuMU4IecKast
CBSI3b U METaJUITMUECKasi KpucTaummueckas pemerka. CBOMCTBa BEIIECTB C STUM THIIOM CBSI3H.

Bonmoponnas xumudeckass CBsizb. MEXMOJCKYIApHAs W BHYTPUMOJIEKYJApHAs BOJOPOJHAS CBSA3b. 3HAUEHUE
BOJIOPOJHOM CBSI3H ISl OPTaHU3AIMH CTPYKTYP OMOTIOTMMEPOB.

[Tomumepst. [lmacTmaccel: TepMOIUTACTBI M PEAKTOIUIACTHI, MX MPEACTaBUTENIM M TNpUMEHeHue. BosokHa:
NpPUPOJAHbIE (pAacCTUTENbHBIE U JKUBOTHBIE) M XUMHUYECKHE (MCKYCCTBEHHbIE M CHHTETHYECKHE), UX
MIPEACTABUTENH U IPUMECHEHHE.

["a3000pa3zHoe cocTostHUE BEMIeCTBA. TpH arperaTHbIX COCTOSTHUS BOIBI. OCOOCHHOCTH CTPOCHHUS Ta30B.
MonsipHbIii 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepst ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3MYX, MPUPOIAHBINA Ta3. 3arps3HeHue aTMocdepsl (KUCIOTHBIE
JOKJT, TTAPHUKOBBIN 3 deKkT) u 6opbda ¢ HUM.

[IpencraButenu ra3o00pa3HbIX BELIECTB: BOJOPOJ, KHCIOpPOJ, YIJCKUCHBIA Tra3, aMMuak, STuieH. Ux
MoJIyuyeHue, coOMpaHue 1 pacrio3HaBaHHe.

Kunkoe cocrostnue BemiectBa. Boma. IlorpeGiienre Boabl B OBITY M Ha MPOW3BOJCTBE. JKECTKOCTh BOJBI U
CHOCOObI €€ yCTpaHEHHUSI.

MunepasbHbie BOJbI, UX UCIIOJIb30BAHUE B CTOJIOBBIX U JICYECOHBIX LEISIX.

Kunkue KpuCTaIIBI U UX TPUMEHEHUE.

TBepnoe cocTosiHue BelecTBa. AMOpGHBIE TBEPAbIE BEIIECTBA B IPUPOJIE U B )KU3HU YeJIOBEKa, UX 3HAYCHUE U
npuMeHeHue. Kpucramnmyeckoe cTpoeHue BenecTBa.

Hucnepcusie cuctembl. [lonatue o nucnepcHbiXx cucrteMax. [lucmepcHas ¢asza M JucHepcuOoHHas cpeja.
Knaccudukanuss AUCIEPCHBIX CUCTEM B 3aBHUCHUMOCTH OT arperaTHOr0 COCTOSHUSI UCHEPCHOW cpeabl U
JUCTIEPCUOHHOM (ha3bl.

['pyboaucniepcHbIE CUCTEMBI: IMYIIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHKOAUCTIEPCHBIE CUCTEMBI: T€JIN U 30JIH.

CocraB BemecTBa U cMmeceil. BeliectBa MOJNEKYJISPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTB.

[Tondarue «oms» i1 ee pa3HOBUIHOCTH: MAacCOBas (J0Js1 SJIEMEHTOB B COEUHEHUH, JI0J1s1 KOMIIOHEHTa B CMECH
— JI0JIs TIpUMECEH, JT0JIsl pACTBOPEHHOTO BEIIECTBA B pacTBOpe) U 00beMHast. [lomst BbIX0/1a MPOAYKTa PEAKIIHH
OT TEOPETUYECKH BO3MOMKHOTO.

Jemouncrpanun. Pa3znuynsie GopmMbl IEpUOAUYECKON cUCTEMBI XuMuuyeckux anemeHToB [I. Y. Menneneesa.
Mopnenbs KpHCTaUIMYECKOH pemieTku xjopuaa Hatpus. OOpas3ipl MHHEpPATIOB C HMOHHON KPHCTANIMYECKOM
pElIeTKON: KaiblUTa, ranuta. MoJenu KpPUCTAITUYECKHX PEIIeTOK «CYyXOTO JbJa» (MW HOJa), anMasa,
rpaputa (wnm kBapua). Mognens mosekynsl JIHK. OOpasusl mnactmace  (denonodopmanbaeruamele,
MOJINypeTaH, MOJTUITUIICH, TOJUITPONUIICH, TOJTUBUHUIXIOPUA) U U3Aenus u3 Hux. OOpasiisl BOJIOKOH (IIIEpPCTh,
IIeNIK, alleTaTHOE BOJIOKHO, KampoH, JaBcaH, HEMIOH) W m3fenus w3 HuxX. OOpasibl HEOPraHHMYECKUX
MOJIMMEPOB (cepa MiIacTHUecKas, KBapll, OKCHJI aTFOMUHUS, TIPUPOIHBIE AITFOMOCHINKATHI). MOeNb MOJISIPHOTO
obvema razoB. Tpu arperatHeix cocTostHHS BOAbl. OOpasilbl HAaKWMKM B YalHUKE W TPyOaxX IEHTPAIBHOTO
otoruieHus. JKecTKOCTh BOJBI M CIOCOOBI ee ycTpaHeHHs. [IpuOopbl Ha xuakux Kpuctamiax. OOpasibl



Pa3IMYHBIX AUCIEPCHBIX CUCTEM: AMYJIbCHM, CyCIIEH3UM, a3po3oeil, reneit u 3ouei. Koarymsanusa. Cunepesuc.
OS¢ dext Tungans.

JlabopaTopuble ombiThbl. 1. OnpeneneHue TUNa KPUCTAUIMUECKON pPEIIETKM BELIECTBA U OIMCAHHUE €ro
CBOMCTB. 2. O3HaKOMJIEHHE C KOJUICKIIMEN MOJIMMEPOB: TUIACTMACC U BOJIOKOH U u3zeaus u3 Hux. 3. Mcnbitanue
BOJbl Ha MECTKOCTb. YCTpPaHEHHME XKECTKOCTU BOJbl. 4. O3HAKOMJIEHHE C MUHEPAIbHBIMH BOJAMH. 5.
O3HaKOMJIEHHE C JUCIIEPCHBIMU CUCTEMAaMHU.

IIpakTuyeckas padora Ne 1. [Tlonydyenue, cobupanue u pacro3HaBaHHe T'a30B.

Tema 2. Xumuueckue peakuuu (15 1)

Peakuuu, unynme 6e3 U3MEHEHMs COCTaBa BEIECTB. AJJIOTPOINS U aJFIOTPOIIHbIE BUAOU3MEHEHUS. [IpuunHbI
AIOTPOTIMH HA TIpUMEpe MOTUPUKAIINN KUCIOpoa, yriepoaa u pocdopa. O30H, ero OHOJIOruIecKas poib.
N3omeps! 1 nzomepus.

Peakuuu, uayniye ¢ ”3MEHEHUEM COCTaBa BellleCcTB. Peakiiny coelMHeHus, pa3iokKeHus, 3aMellleHusl 1 oOMeHa
B HEOPraHWYEeCKOW W OpraHMYecKod xumuu. Peaknmu 5k30- W dSHAOTepMuuYeckue. TeruoBoir 3ddekt
XUMUYECKOM pEaKIUMM M TEPMOXMMMYECKHE ypaBHEHUsA. Peaknuum ropeHHs, Kak YaCTHBIA CIIydau
9K30TEPMHUYECKUX PEAKLIAMN.

Ckopocth xumuueckoil peakuuu. CKOpPOCTh XMMUYECKOM peakuuu. 3aBHCHUMOCTb CKOPOCTH XHMHMYECKOM
peaxkuu OT MPUPOJIbl pEarupyONINX BEIEeCTB, KOHIIEHTPAI[UH, TEMIIEPATYPHI,

IJIOIIAIM IOBEPXHOCTH CONPUKOCHOBEHUs M Karanu3aropa. Peakumm romo- u rereporeHssle. [lonstue o
Kataau3ze M Karanuzatopax. DepMeHTbl Kak OHOJIOTUYECKHE  KaTajlu3aTopbl, OCOOEHHOCTH HUX
(GyYHKIIMOHUPOBAHMUSL.

Obpatumocth xuMuyeckux peakuuif. HeoOpatumele u oOpatumble Xxumudeckue peakuuu. CocTosiHHe
XMUMHYECKOTO paBHOBECHS Ui OOpaTUMBIX XUMHUYECKMX peakuuid. CrocoObl CMELIEeHUs XHUMHYECKOTO
paBHOBECHS] Ha NpUMepe cuHTe3a ammuaka. [loHsTHe 00 OCHOBHBIX HAy4HBIX MPHUHIIMIIAX MMPOU3BOJCTBA Ha
IIpUMEPE CUHTE3a aMMHAKA WJIM CEPHOM KHUCIIOTHI.

Ponb Bonbl B xumuyeckoil peakuuu. VMctuHHBIE pacTBOphL. PacTBOpHMOCTH M KiaccuuKalys BEIIECTB IO
3TOMY MIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA.

DIEKTPOIUTHI U HEDJIEKTPOIUTHI. DJIEKTPOJIMTAYECKAs aucconuanus. KuciioTel, OCHOBaHUS U COJU C TOYKHU
3pEHHUS TEOPUH IEKTPOIUTHUECKON TUCCOLUALINH.

XHWMHMYECKHE CBOMCTBA BOJbI: B3aUMOJIEWCTBHE C METalIAMHM, OCHOBHBIMHU M KHCIIOTHBIMH OKCHUIAMH,
paszioxeHue 1 00pazoBaHNe KPUCTAJUIOIHAPATOB. Peakiinu ruipataliiy B OpraHuuecKoil XuMuu.

M'aaponu3 opraHuYecKWXx M HEopraHWYecKux coennHeHni. HeoOpatumbiid ruaponans. OOpaTUMbIA THOAPOIU3
COJICH.

['maponu3 opraHMuecKuX COEIMHEHUM U €ro NPaKTUYECKOEe 3HAUEHHUE ISl MTOJTYYeHHS TUAPOIU3HOTO CIIUPTA U
MblIa. buosiornyeckas pojib UAPOJM3a B IIACTUYECKOM M SHEPreTHYecKoM OOMEHE BEIECTB M SHEPruu B
KJIETKE.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakiuu. CreneHb okuciaeHus. OmpeneneHue CTENEeHW OKUCIEHUS II0
dbopmyne coenuHeHus. lloHarue 00 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiusx. OKucieHue u
BOCCTAHOBJICHUE, OKUCIIUTENIb U BOCCTAHOBUTEIIb.

DneKkTponu3. DNEKTPOJU3 KaK OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIM IpolecCc. DJIEKTPOJIM3 pPacIUIaBOB U
pacTBOpPOB Ha mpuMepe xjopuaa Hartpus. lIpakTuyeckoe NPUMEHEHHE HIIEKTPOJIU3a. DIJIEKTPOJIUTHYECKOE
MOJIYYECHUE ATFOMUHUA.

Hemoncrpanuu. IIpespamienue kpacHoro ¢ocdopa B Oenbiil. Monenu momnekyn OyraHa W u300yTaHa.
3aBUCUMOCTb CKOPOCTH PEAKLMU OT IPUPOJIbl BEIIECTB HA MPUMEpPE B3aUMOJCIHCTBUS PaCTBOPOB Pa3IUYHBIX
KHCJIOT OJMHAKOBOM KOHUEHTPAlUU C OJUHAKOBBIMHU TpaHYJIaMH IIMHKA U B3aUMOJEHCTBHSA OJUHAKOBBIX
KYCOYKOB pa3HbIX METaJUIOB (MarHus, IIMHKa, Kelle3a) ¢ COJIIHOM KuciaoToi. B3aummopeilcTBue pacTBOpoB
CEpHOM KHCIOTHI C pacTBOpaMHU THOCYNIb(ara HATpUS PA3IMYHOM KOHIEHTpalMM U Temmeparypbl. Mojenb
KUTISIIero ciosi. PasznmoskeHue mepokcuia BOJAOpoJa ¢ MOMOIIbI0 Kartanmu3aropa (okcuaa mapranma (1V)) u
KaTaJla3bl ChIpOro Msica U cbiporo kaprodens. [Ipumepsl HeoOpaTUMBIX peakiMid, UAYIIHMX ¢ 00pa30BaHUEM
ocajika, Tra3a WiId Bojbl. B3aumoneiictBue nutus u Hatpus ¢ Bojol. [lomydenue okcuma docdopa (V) u
pacTBOpPEHUE €ro B BOJIC; HCHBITAHHE IOJYYEHHOTO pacTBopa JakmMycoMm. OOpasibl KpUCTAUIOTHAPATOB.
HcnpiTanne pacTBOPOB AJIEKTPOJIMTOB M HEAIEKTPOJIUTOB HA MPEIMET IUCCOLMALMU. 3aBUCHMOCTb CTEIIEHU
ANIEKTPOIUTUYECKOM TUCCOLMALNN YKCYCHOM KHCIIOTHI OT pa30aBiieHus pacTBopa. [ uaponu3 kapOuaa KanbLus.
I'maponu3 kapOOHATOB IENOYHBIX METaUIOB M HUTparoB IuHKa Wi cBuHua (Il). Iomydenue wpuia.
[Ipocreiinme OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLMU: B3aUMOJECHCTBUE LIMHKA C COJSHOW KHMCIOTOM M
xene3a ¢ pactBopoM cyibgara memu (I1). Mogens snekrponuzepa. Mojenb >IEKTPOIM3HON BaHHBI IS
MIOJIyYEHUS AITIOMUHMSL.



JlaGopaTopHble onbIThI. 6. Peakiius 3aMereHust MeIu Kelle30M B pacTBOpe MEIHOTO Kymopoca. 7. Peakmum,
uaymue ¢ 00pa3oBaHUEM 0CaJIKa, Ta3a U Bobl. 8. [lodydeHune Kucaopoia pa3iokKeHneM MepoKCcHIa BOJOPOaa C
nomoInsio okcuaa mapranna (1V) u karanasel ceiporo kaprodens. 9. [ToyueHue Bogopoaa B3auMoJIeHCTBUEM
KHUCJIOTHI ¢ IMHKOM. 10. PaznuyHbie ciyyan ruaposin3a CoJiei.

Tema 3. BemecTBa 1 ux cBoiicrea (16 1)

Hemeramnel. CpaBHUTENbHAs XapaKTEPUCTHKA TaJIOTCHOB Kak HauOoJiee THIMYHBIX MPEACTaBUTEINICH
HeMeTaiioB. OKHUCIIUTENbHBIE CBOICTBA HEMETA/VIOB (B3aMMOJCICTBHE C METallaMd U BOJOPOAOM).
BoccraHoBuTenpHbIE CBOMICTBA HEMETAUIOB (B3aUMOJAECHCTBHE € 0O0JI€€ AIEKTPOOTPULIATENbHBIMU HEMETAIIIIAMU
U CJIOKHBIMU BELIECTBAMU-OKUCIUTENAMHU).  Metasuibl. BzauMoelicTBre METAIIOB ¢ HEMETaJIaMH (XJIOpOM,
CEpPO M KUCIOPOIOM). B3anmoaeicTBUE MIETOYHBIX M IIEJIOYHO3EMEIBHBIX METAJIOB C BOJOM.
DNEeKTPOXUMHUYECKUHN psAJl HAPSHKEHU MeTauioB. B3anMoielicTBe METaIoB C PaCTBOPAMH KHUCIIOT U COJICH.
AnromuHOTepMUSL. B3anMoaeiicTBre HATPHsI C ITAHOJIOM U (PEHOJIOM.

Koppo3sus meramios. [loHsTHE 0 XUMHYECKON U ANEKTPOXUMUUYECKOU KOPPO3HH METAIOB. CIIOCOOBI 3aIlUThHI
METAJIJIOB OT KOPPO3HH.

Kucnorsl Heopranuueckue u opranuueckue. Knaccudukamus kucinor. XHUMHUYECKHE CBOMCTBA KHCIOT:
B3aMMOJICIICTBHE ¢ METAJJIaMH, OKCUJIAaMUA METAJIJIOB, THUJIPOKCUIAMHU METAJIOB, COJISIMHU, CIUPTaMH (peaxius
srepupukannun). OcoOble CBONCTBA a30THON M KOHLEHTPUPOBAHHON CEPHON KUCIIOTHI.

OcHoBaHusI HeopraHuW4yeckue M opranuueckue. OcHOBaHUS, WX KiIacCHU(UKaIusi. XUMHUYECKHE CBOMCTBa
OCHOBAHHI: B3aUMOJICHCTBHE C KHCIOTaMHU, KUCIOTHBIMU OKCHIAMHU U COJSIMU. Pa3noxeHne HepacTBOPUMBIX
OCHOBaHUM.

Comu. Knaccudukanus coneid: cpenHue, KUCIble 1 OCHOBHBIC. XMMUYECKHE CBOMCTBA COJICH: B3aMO JICHCTBHE
C KHUCJIOTaMH, ILIeloYaMH, MeTaulaMu M cojiiMu. [lpeacraBurenu cojied W MX 3HaYeHHE. XJIOPHUA HATPHS,
KapOoHaT Kanblud, Gocdar kanpluus (CpeAHUE CONM); TUAPOKAPOOHATHl HATPHUS U AMMOHHUS (KHCIIbIE COJIN);
ruapokcokapooHar meau (1) — manaxut (OCHOBHAsI COJIB).

KadecTBeHHbIC peakiiuu Ha XJIOPHUA-, CYJIbdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUs, KaTHOHBKI xerne3a (1) u
().

I'eneTnueckass CBA3b MEXAy KiIacCaMM HEOPraHWYECKUX M OpraHudeckux coeauHeHuil. [lonsatue o
FEHETHUYECKOM CBSI3M W TEHETUYECKUX psAfax. ['eHeTudyeckuil psia MeTtauia. ['eHeTHdecKuid psifi HemeTasia.
Oc0OEHHOCTH TEHETHYECKOTO Psifia B OPraHUIECKON XUMHUH.

JMemoncTpanuu. Kostekius oOpa3iioB MerauioB. B3aumoaeiicTBue HaTpus U CypbMBI C XJIOpOM, JKejie3a ¢
cepoil. 'opeHne Maraus u amoOMHUHUS B KUCIopoe. B3aumoaeiicTBue mien04YHO3eMEIbHBIX METAIIJIOB € BOJIOM.
B3anMopeiicTBre HaTpus C 3TaHOJIOM, LIMHKA C YKCYCHOM KUCIOTOM. AntoMUHOTEpMUsL. B3anmoeiicteue Mmenu
C KOHUEHTPUPOBAHHOW a30THOM KHUCIOTOH. Pe3ynbTarbl KOppO3UH METAIJIOB B 3aBUCHMOCTU OT YCIOBHUU €€
nporekanus. Kosekuust oOpa3noB HemeTaioB. B3aumopeiicTBue XJIOpHOM BOJBI € pacTBOpoM OpomMuia
(nomupaa) xanus. Kosmekuus mpUpOIHBIX OpraHUYecKuX KUcioT. Pa3baBieHue KOHIEHTPUPOBAHHON CEpHOM
KHUCJIOThl. B3anMoJeicTBUE KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI C C€axapoM, LEJUIIOJI0O30M U MENbIO.
OO0pa3siubl TpUPOIHBIX MHUHEPAJIOB, COACPXKAIUX XJIOPUA HATpHs, KapOoHar kanbuus, (ocdhaT KalbLuig U
ruapokcokap6bonar menu (l1). OOpasupl MUIIEBBIX MPOAYKTOB, COJAEPKALIMX THUAPOKAPOOHATHI HATPUS H
aMMOHHSI, UX CLIOCOOHOCTH K Pa3I0kKEHUIO MpU HarpeBaHuu. ["amenue copl ykcycoM. KadecTBeHHbIE peaKInu
Ha KaTHOHBI U aHUOHBI.

JlabopaTopubie onbiThl. 11. VcnbeiTaHue pacTBOPOB KHUCIOT, OCHOBAaHUM M cojeil uHAuWKartopamu. 12.
B3aumMopelicTBue CONSIHOM KHUCIOTBI M pPacTBOpa YKCYCHOW KHUCIOTHI ¢ Meramuiamu. 13. B3aumopeiictBue
COJISTHOM KHMCIIOTBI U PAacTBOpPa YKCYCHOM KHUCIIOTHI € OCHOBaHUsAMH. 14. B3zauMozeiicTBue COJIIHON KUCIOTHI U
pacTBOpa YKCYCHOM KHUCIOTBI C coyiaMH. 15. IlomydeHue u cBOICTBa HEpaCTBOPUMBIX OCHOBaHMi. 16.
['unponus XJIOPHUIOB W aleTaToOB HIEIOYHBIX MeTaioB. 17. O3HaKOMIIEHHE C KOJIJICKIUSAMU: a) METAJIOB; 0)
HEMETAIIJIOB; B) KUCIIOT; T) OCHOBAHUI{; 1) MUHEPAJIOB U OMOJIOTUYECKUX MAaTePHAIIOB, COJIEPKAIINX HEKOTOPhIE
COJIN.

IIpakTnyeckas padora No 2. PemieHue SKCepUMEHTANBHBIX 33/1ad HA UICHTH(PHUKAIUIO OPTaHUYECKUX H
HEOPraHUYECKUX COCTUHECHUI.

[Tpu opopmuernn paboyeit mporpamMMbl ObIIIM HCHIOIB30BAHBI CIIEAYIOIINE YCIOBHbIE 0003HAUCHUS:
[Tpu knaccupuKauy TUIIOB YPOKOB:

-YpOK U3y4eHus1 HOBOro Marepuaia — Y MHM;



-yYpOK MpUMEHEeHUs 3HaHuM u ymenuii — YII3V;
-ypok 00o0rienus u nmosropenus - YOI
-KOMOMHHUPOBaHHBIN YpoK — KV
-YpOK-IIpakTUKyM - YII;

-YPOK KOHTpOJIsA 3HaHui — K.

-ypok — siekuus — YJI

-ypok — cemuHap - YC

Hupaktnyecknii marepuan — M
CamocrositensHas pabora — CP

Teopust anekTpoauTHIEeCcKOM nuccormanuu — TO/]
OKHCIINTENBHO - BOCCTAHOBUTEINBHBIE peakuun — OBP

[Tepuonnueckuii 3aKOH XUMHUYECKHUX IEMEHTOB - [13XD



KAJIEHJAPHO —- TEMATHYECKOE IINTAHUPOBAHUE

Y4yeoHo — remaTnueckuii miaan 11 kiaacca

Ne Pazgen, Tema Bceero, B tom umcie
n/n yac. dopma KOHTPOIIS IIpakTrnueckue
paboThHI
1 Tema Ne 1: Ctpoenue 31 | KontponsHas padora Nel | Ipakrtudeckas pabora Nel
BEIICCTBA TemaTrnyecknii KOHTPOJIb
2 Tema Ne 2: Xumunueckue 15 Temarnuecknii KOHTPOJIb
peakuuu
3 Tema Ne 3:BemectBa u 16 KonTponsHast padota Ne2 | Ilpaktmueckast pabota Ne2
HX CBOMCTBA TemaTnyeckuii KOHTPOJIb
Pesepn 6
Hroro 68 2
No Hara | [ara Tema ypoka Conepxanue Tun TpeboBanus K ypOBHIO Bupr Jomarnee
ypoka | 1o 1o ypoka MOJATOTOBKU Y4YaIIUXCs KOHTPOJIS 3aJlaHue
/i miany | gakry
Cmpoenue sewgecmea (31 uac)
1 3.09 Crtpoenue aToma. Snpo: mpoToHBI 1 JI 3HaTh BaKHEHIIHE Texymmit § 1,ynp.2,4
JleHb conupapHOCTH B HeNTpoHbL. M30TOIBI. XUMHYECKUE MOHSATHS: aToM,
060pB0E C TEPPOPUZMOM. DNEeKTPOHBI. DIIEKTPOHHAs XUMHYECKUN IEMEHT, U30TOIIbI
o0oJ0uKa. YMeTb onpeiensaTh COCTaB U
CTpOEHHUE aToMa MO TOJIOKEHUIO
B [ICXD
2 7.09 CrpoeHnue 3I1eKTPOHHBIX DHepreTu4ecKuii ypoBeHb. KY | 3narsb: Texymmuit § 1,ymp.5-8
000JI04eK aTOMOB [Tonsitre 06 opOuTansx. s- - BOKHEHIIINE XUMHYECKUE OpoHTANBHBIH
opbutanu u p-opouranu. HOHATUS: SJIEKTPOHHAS
DneKTpoHHas 000J104YKa, 37IEKTPOHHOE 00IaKO
3 10.09 CTpoeHHEe SIEKTPOHHBIX KOH(UTrypauus aTOMOB -popmsbl opOuTanei,
000JI09CK aTOMOB XUMHUYECKUX DJIEMEHTOB. B3aHMOCBSA3b HOMEpPA YPOBHS U
OCOoOGeHHOCTH CTPOEHUS SHEPTUU IEKTPOHA
2 14.09 CTpOCHNE SNEKTPOHHBIX 3JIEKTPOHHBIX 000JI0YEK -OCHOBHBIE 3aKOHOMEPHOCTH

aTOMOB 3JIECMEHTOB 4-TO H 5-

3aIl10JIHCHUA SHCPIr€TUYCCKUX




000JI0YEK aTOMOB

ro NepHoJI0B
MEPUOIUYECKON CUCTEMBI
.. Menneneena

(mepexoAHBIX 2JIEMEHTOB)

IIOAYPOBHEN AIEKTPOHAMHU
YMerhb COCTaBIATh
AIIEKTPOHHBIE (POPMYIIBI AaTOMOB

5 17.09 [lepuoanueckuii 3akon u | Otkpeitue [1.1. KY | 3narp cmblici 1 3HaYeHHE Texymuii 82,
[Tepuonnueckas cucrema | MeHnzaeneeBbIM [Tepuonueckoro 3akoHa, Pabdorac IM | ynp.3,5,7
XUMHUYECKUX DJIEMEHTOB NEPUOUYECKOI0 3aKOHA. TOPU30HTAJIbHBIE U
J.U.Menneneesa B ceere | Ilepuonnueckas cucrema BEPTUKAJIbHBIE 3aKOHOMEPHOCTH
TEOPHUU CTPOEHUS AaTOMOB | XMMHUYECKUX DJIEMEHTOB U UX TPUYHHBI
6 21.09 Hepuonmuecknii 3akon n | A.-M. Menneneesa - YMerb naBaTh XapaKTEPUCTUKY
Tepuoaunueckas cucrema | Paduueckoe oTobpakenue XMMHUYECKOT0O 3JIEMEHTA 110 €TI0
XUMHYECKHIX JIEMEHTOR MIEPUOIMTYECKOT0 3aKOHA. MI0JIO’KEHHUIO B MIEPUOIUIECKON
JI.VI.MeHzeneesa B cBeTe cucreme /.M. Menneneesa
TEOPUHU CTPOCHHS aTOMOB
7 24.09 HNonnas cBsa3b. Monnas Hounnas cBsa3b. Katnons n KY | 3naTp BaxHelme XuMu4ecKue Texymmit § 3,ynp.3-5,
KpUCTaJUINYECKas QHHUOHBI KakK pe3ysbTar MOHATHUA: HMOH, UOHHAS PaGortac IM | 7-9
pelieTka. MIPOLIECCOB OKHUCIEHUS U XUMUYECKas CBS3b (BEIIECTBA
BOCCTaHOBJICHUSI. HMOHHOTO CTPOEHHUSI); BELIECTBA
8 | 28.09 Vounas casb. HonHas Knaccudukarys HOHOB. HEMOJIEKY/IAPHOTO CTPOCHHUS
KpHCTaJIYCCKast MOHHbBIE KPHCTATHIECKNE (MOHHBIE KPHCTATITHIECKHE
peteTka pElIeTKH. pereTkn)
9 1.10 KoBanenrtHas cB3b. KoBanenrtHas cB3b. KY | 3uarh BaxHelne XuMA4eCKue Texymuit 84,
ATOMHAas U MOJIEKYJISIpHas | DJIEKTPOOTPULIATEIBHOCTD. TTOHSTHS: Beimosnnenue | ymp.1,2,4,7,
KpUCTAJITINYECKas [onsipuas u HenoysipHas ANEKTPOOTPULIATENILHOCTbD, 3ajaHuii u3 | 8
pelieTka KOBAJICHTHBIE CBSI3U. BaJICHTHOCTb, CTEIICHb tectoB EI'D B
Junons. [TonsipHoCTh CBSI3U OKHUCJICHHUS], BEIIECTBA pamKax
U TIOJISIPHOCTH MOJICKYJIBI. MOJIEKYJIIPHOTO ¥ aTOMHOTO JTAHHOM TEMBI
10 |5.10 KoBanenrHas cBs3b. OOMEHHBIN 1 TOHOPHO- CTPOCHHUSI.
ATOMHAaSI 1 MOJICKYJIsIpHAst AKIIETITOPHBIA MEXaHU3MBI YMmerTh:
KpHUCTa/NIMCCKasA 00pazoBaHUs KOBAJICHTHOM - OIIPEJIEIATh: BAJICHTHOCTh U
pemeTKa cBs3u. CTeneHb OKUCIICHUS CTENIEHb OKUCIIEHUA
Y BaJIGHTHOCTh XUMHYECKHUX XUMHUYECKUX HJIEMEHTOB,
11 8.10 KoBanenTHas cBs3b. 3JIEMEHTOB.

ATOMHas 1 MOJIEKYJISIpHAs
KpHUCTAIITTNYeCKast
peuieTka

MoudnekysipHbIe ¥ aTOMHBIE
KPHUCTATHUECKUE PEIICTKH.
CBOICTBa BEIIECTB C ATHMHU
TUTIAMH KPUCTAILUTHICCKUX
peneTox

KOBAJICHTHYIO CBSI3b B
COEMHEHUsX (TOJSPHYIO U
HEMOJIIPHYIO)




12 12.10 3aKoH MOCTOSIHCTBA 3akoH moctosiHcTBa coctaBa | KY | 3HaTh GopMynTupoBKy 3aKOHA Temaruueckuit | § 12 (110
COCTaBa BELIECTBA. BewecTsa. [lonsatue MOCTOSTHCTBA COCTaBa BEIIECTBA CP no Marepuaia
Pacuertsl, cBsizaHHbBIE C «MaccoBasi J0Js 3JIEMEHTA B Ymers: KapTO4YKaM 0 MaccoBOM
MOHSATUEM «MaccoBas JI0JiA | BellecTBe». PacueTs, -IIPOU3BOJIUTH PACUETHI, noJe
9JIEMEHTA B BEILIECTBEY CBSI3aHHBIE C 3TUM CBSI3aHHBIE C TIOHSITHEM KOMIIOHEHT
13 | 15.10 3aKOH MOCTOSIHCTBA HOHSATHEM. «MaccoBast J0JIs1»; a cMecH),
COCTaBa BEILECTBA. - pemarh 3a/1a4u Ha BBIBOJI ymp.1-5
Pacuertsl, cBsizaHHbBIE C (dopMyJibl BEllleCTBa MO
IIOHATHEM «MacCOBas 10JIs MU3BECTHOM MacCOBOM J10J1€
JJIEMEHTA B BEUIECTBE AJIEMEHTA B BEIIECTBE
14 19.10 Merannueckas CBs3b. OcoOeHHOCTH CTPOEHUS KY | 3narp BaxHenme XuMHIecKue Texymmit § 5,ynp.2-5
Merannuueckas aTOMOB METAJIJIOB. MOHSTHA: METAJUTUYECKas CBsi3b, | Pabota c JIM
KpUCTAJUTMYECKast Merammueckas BELIECTBA METAJUINYECKOTO
perieTka. XUMUYECKas CBSI3b U CTPOCHHSL.
METAITNYECKast YmMmernb:
KpUCTAJUTMYECKas PeIIeTKa. - OTIPEJICIIATh: METAIUTUYECKYIO
CBoiicTBa BENIECTB CBSI3b.
(MeTanIoB U CIJIaBOB) - OOBSICHATD: PUPOTY
METAJUIMYECKOU CBSI3H
15 22.10 BonopoHas cBs3b. MexMonekyispHas U KY | 3uarse: Texymmuit § 6,ymp.1-6
Enunas nmpupona BHYTPHUMOJIEKYJISIpHAs -TIOHSITHE «BOJOPOJIHAS CBS3bY;
XUMUYECKUX CBA3EH BOJIOPOJHAS CBSI3b. - IPUYMHY €IUHCTBA BCEX TUIIOB
3Ha4YeHne BOJIOPOIHOM CBsI3el
16 26.10 BOI[OpOI[Haﬂ CBA3b. CBsI3U U1 OpraHu3aluu
Enunas npupona CTPYKTYp OHOIIOIMMEPOB.
XUMHUYCCKUX CBA3CHU E,Z[I/IHaﬂ npupoaa
XUMUYECKUX CBA3EH
17 29.10 [Tomumepsl [Tomumepsr. KY | 3narse: Texymmuit 87,
HEOPraHUYEeCKHUe U [Tnactmaccerl: Tepmomiactel | YC | -OCHOBHBIE IOHATHSI XUMHH OponTtanehelii | ymp.1-4,6
OpraHHyYecKue U PEaKTOIUIACTHI, UX BMC: «moHOMEDY, «TIOTUMEDY, CooOrmienust
IPEICTaBUTENN U «CTPYKTYPHOE 3BEHOY», «CTEIIEHb yYaluxcs
IIPUMEHEHUE. MOJMMEPHU3ALUNY», «CPEIHSISA
BosnokHa: npupoHbie MOJIEKYJISIpHAsI Maccay;
18 1211 Honmumeper (pacTutenbHbIe U -OCHOBHBIE CMIOCOOBI MOJTY4YEHUS

HCOPraHN4CCKUC 1
OpraHu4CcCKuc

)KI/IBOTHLIG) U XUMHWYCCKHE

MOJIMMEPOB.




19 |16.11 I"azoo0pa3noe cocrosiane | ["az3000pa3HoOe cocTosiHUE YUH | 3uarb: Texymuii 8§38,
BelecTsa. [Ipuponnsie BEIIICCTBA. M - BOKHEHUIIINE XUMUYECKHE ymp.1,7-9
ra3oo0pa3Hble CMECH: Tpu arperaTHbIX COCTOSTHUS MOHSITHSI: MOJIb, MOJIIPHAs
BO3JIyX M MIPUPOIHBIN Ta3. | Bojbl. OcoOeHHOCTH Macca, MOJISIPHBIN 00beM
MexayHapoaHbIi I€Hb CTpOEHMS ra3oB. MospHbIN - IpUMEPHI ra3000pa3HbIX
TOJIEPAHTHOCTH. 00BbeM ra3000pa3HbIX NPUPOIHBIX CMECEH: BO3/IYX,

20 19.11 I"azoo6pa3Hoe cocrosHre | BemecTs. IIpumepsr MIPUPOIHBIH ra3.

Beniectsa. [Ipupoabie ra3000pa3HBIX TPUPOIHBIX
ra3oo0pa3Hble CMECH: cMeceil: Bo3ayX,
BO3JIyX M MIPUPOJTHBIN Ta3 | NPUPOJHBIN I'a3.

21 | 2311 [IpencraBuTtenu rasos, [IpencraBurtenu KY | 3narb: Texymuii 8 8,
M3y4YEHUE UX CBOMCTB ra3o00pa3HbIX BEIECTB: - B&XKHEHIINE BEIIeCTBa U ynp.11,12

22 | 26.11 I[IpencraBuTeny rasos, BOZIOPOZ, KHCIIOPOA, MaTepHalbl. BOIOPOL,

W3yUeHHe UX CBOHCTB. YTJIEKHUCIIBIN Ta3, aMMHaK, KHCJIOPO/I, YIIIEKUCIIBIN a3,
JleHs mMatepH B Poccui. stuneH. VX monmydenne, aMMHUaK, dTHIICH
coOupaHue, pacro3HaBaHue, YMeThb XapakTepru30BaTh:
(u3HYecKre U XUMUYICCKUE (bu3HYECKUEe M XUMUICCKHE
CBO¥CTBa CBOICTBa BOJIOPO/Ia, KUCIOPO/Ia,
YIJIEKUCIIOTO ra3a

23 30.11 [IpakTuueckas padora Nel | Xumuueckuil SKCIIEpUMEHT VII | Ymers: Ompoc no
«IlTonyuyenue u T10 TIOJIYYE€HUIO, COOUPAHUIO - BBITIOJIHAITh XUMHYECKUI npasuiam Th
pacro3HaBaHUE ra3oB U Pacro3HaBaHUIO SKCIIEPUMEHT I10 TOJIYYEHHUIO, [TpakTrueckas
(BOIOpOA, KUCTIOPO/I, BOJOPOJa, KUCIOPOa, coOupaHHIo U pacro3HaBaHUIO pabota
YTJIEKUCIIBIN Ta3, aMMHUaK, | YTJIEKUCIOro ra3a, aMMHuaKa KHCJIOpO/1a, BOJIOPOIa, aMMHUAaKa,

STHJICH) U DTUJICHA. YIJIEKUCIIOTO ra3a, STUJICHA

24 3.12 JKunkoe cocrossaue JKunkoe cocrostaue KY | 3Harh: MOHATHSA «GKECTKOCTH Temarnueckuii | 89,
BemecTBa. Boga. XKunkue | Bemecrtsa. Bona. BOJIBI», MaccoBast JI0JIst CP o ynp.1,2,6 -8
KpucTaybl. MaccoBas [ToTpeGienue BobI B OBITY PacTBOPEHHOTO BEI[ECTBAY KapToyKaM
JI0JIs pACTBOPEHHOTO U Ha MPOU3BOJICTBE. YMeTh: IpOU3BOJAUTH PACUETHI, Brinonnenue
BEIIECTBA. XKecTtkocTh 1 criocoOrI ee CBSI3aHHBIE C MIOHSATHEM 3alaHull u3
Mex1yHapOAHbIN 1€Hb ycTpaHeHus. MuHepalibHbIe «MaccoBas 107 pactBopenHoro | TectoB EI'D B
WHBAJNJIOB. BOJIbl, NX HCIOJIb30BaHUE B BEIIECTBA» pamKax

25 7.12 JKunkoe cocroguue CTOJIOBBIX U JIEYEOHBIX JIaHHOM TEMBI
BemlecTBa. Boma. XKunkue | memsx.

KpucTaibl. MaccoBas
JI0J151 pAaCTBOPEHHOTO
BEIECTBA
26 |10.12 TBepnoe cocTosiHuE TBepnoe cocTosiHUE KY | 3narp nonstus «amopdueie» u | @ponranshbiii | § 10,




BelecTBa. AMOpQHbIS BelecTBa. AMOpQHbIS «KPUCTAJUIMYECKHUE)» BEILIECTBA yop.1-4
Bemecta. CocTaB BEI[ECTBA B IPUPOJIE U
BeIllECTBA U CMeceil KU3HU YEJIOBEKA, HX
27 | 14.12 Tsepaoe coctosiHue 3Ha4eHUE U IPUMEHEHHUE.
BelecTBa. AMOpQHbBIS Kpucrannuaeckoe crpoenue
BemecTBa. Cocras BELIECTBA.
BEILIECTBA U CMECEU Cocras BeriecTBa U cMeceil.
28 | 17.12 JliucniepcHble CUCTEMBI [lonsiTHE O AUCTIEPCHBIX YUH | 3uars: Texymuii 811,
cucreMax. JlucnepcHas M -OIIpE/ICIICHHE U ymp.1-8
(haza u nucTiepcuoHHas KJIACCH(PUKAIUIO JUCTICPCHBIX
cpena. CHUCTEM;

29 21.12 O0001IeHne u BrinonHenue ynpaxHeHUH, VII3 | 3HATH MOHATHUS «BELIECTBOY, O06o0maromuii
CHUCTEeMaTH3alns 3HAHUI peuieHne 3aaa4 o TeMe v «XHUMUYECKUH AJIIEMEHTY, TemaTnueckuit
o Teme «CTpoeHue «CTpoeHue BelecTBay «aToM», «MOJIEKYJIa,

BEIIECTBA» «ONEKTPOOTPUIIATEITHLHOCTHY,

30 | 24.12 06001IeHNE 1 «CTETICHb OKUCIICHUS,
CHUCTeMaTH3allusl 3HAHUI
1o teme «CTpoeHue
BEIIECTBA»

31 28.12 KonTtponsHas padota no OcCHOBHBIE TIOHATHS K KontponbHas
teme «CTpoeHue MPONJIEHHOW TEMBI pabora 1
BEIIECTBA»

Xumuueckue peaxyuu (15 uacos)

32 11.01 [TousaTre 0 XUMHUYECKOH [TousaTre 0 xXuMHUYeCKOU KY | 3uare BaxHelne XuMA4eCKue Texymmit § 13,
peakuuu. Peakiuu, peakuuu. Peakiuu, uaymmue TIOHATHS: aJUIOTPOIIHS, ymp.1,2,5
uaymuye 6e3 u3MEeHEHUs 0e3 U3MEHEHHUs COCTaBa TEIJIOBOM P PEKT XUMUUIECKON
COCTaBa BEIIECTBA BELIECTB. AJNIOTPOIHS U peaKIuu, YriepoJHbli CKeTeT,

33 14.01 [ToHATHE O XUMHYECKOM aJJIOTPOIHBIC HU30MEpus, FOMOJIOTHA
peakuuy. Peakiun, BUJIOM3MEHEHHUSL.
uaymue 0e3 U3MEHEHHUS
COCTaBa BEIECTBA

34 |18.01 Knaccudukarus Peakuuu, naymue ¢ KY | 3narp BaxHelINE XUMUYECKHE Texymnii § 14,
XUMHUYECKUX PEaKIIni, U3MEHEHHEM COCTaBa TOHSTHS: yrp.1-4
MIPOTEKAOIIIUX C BEIIECTB: COCTMHEHHUS TEIUIOBOM YPPEKT XUMUUYECKOM
W3MEHEHHEM COCTaBa pa3oXKeHUs, 3aMEIICHUs U peaxiuu
BellleCTBa oOMeHa B HEOPraHUYECKOM YMeTh ycTaHAaBIUBAThH

3B 2101 Knaconpuaris Y OPTaHMYECKON XUMUH. MIPUHA]IEKHOCTh KOHKPETHBIX

TennoBoit 3¢ ek

pCaKLII/Iﬁ K Pa3JIMYHBIM THUITIaM




XUMUYECKUX PEAKLUH,
IIPOTEKAIOIIHUX C
U3MEHEHHEM COCTaBa
BEIIECTBA

XUMHYECKON PEaKIUU.
DK30- U SHIOTEPMUYECKUE
peaxkuuu.

110 PA3JIMYHbIM ITPpHU3HAKaAM
KJIaCCH(UKAITUU

36 |25.01 CKOpOCTh XMMHYECKOU [TonsiTne o cKOpoCcTH VJI | 3narp BaxHeiime xumuueckue | Beimomnenue | § 15,
peaknuu u GaKTopsl, peakuuu. Ckopocts romo-u | KY | monsTus: KaTtanus, CKOpocTb 3aJlaHull U3 ynp.1,3,6,7
BJIMSAIOIINE HA CKOPOCTH reTePOre€HHON PEAKIINU. XUMHYECKOW peaKkuu tectoB EI'D B
XUMUYECKON PEeaKLun @DaKTOpsl, BIUAIOIINE HA YMmeTb 00BACHATH paMKax
- CKOPOCTb XUMHUYECKOU 3aBUCUMOCTb CKOPOCTH JTAHHOU TEMBI
37 28.01 CiopoCTs XHMIECKOH peakuuu: mpupoaa XUMHUYECKON PEaKLIUH OT
peaKiyy 1 GakTopel, pearupyroIux BeuecTB, pa3IuYHbIX (PaKTOPOB
BIIMAIOIIHC Ha CKOPOCTR Temneparypa (3akoH BanT-
XUMUYECKON pEeaKun Todda), KoHIeHTpamHy,
KaTaJIn3aTOPbI M KaTaJIN3.
38 | 1.02 Oo6patumMocTh HeoOpatumsie u VJI | 3HaTh BaXHEWIINe XUMUYIECKHE Texymmmii § 16,
XUMUYECKON PEaKIHH. o0paTHMble XUMUYECKUE KY | nonsaTus: xummdeckoe Beinonnenue ymp.1-6
XHWMHYECKOE PABHOBECHE | PEAKLUU. paBHOBECHE 3a/laHuN U3
" ycnoBusl, Biusitonue Ha | [loHATHE 0 XUMHYECKOM YMmeTb 00BACHATH tectoB EI'D B
€ro CMeIlEHue paBHoBecHH. CriocoObl MOJIOKEHNE XUMUYECKOTO paMKax
CMEUIEHUS XUMUYECKOTO PaBHOBECHS OT Pa3INYHBIX JTAHHOU TEMBI
paBHOBECHS Ha PUMeEpe bakTopoB
39 | 4.02 O6paTimMoCTh cuHTe3a amMmmuaka. [lonsatue
XUMHYCCKON PeaKIHH. 00 OCHOBHBIX MPUHITUATIAX
XUMHAYECKOE PaBHOBCCHC MPOU3BOJICTBA HA IPUMEPE
U YCJIOBHS, BIMSIOIINEG HA | cyHTE3a aMMHaKa U CEPHOI
€ro CMELCHNE KHUCIIOThL. B3anMocBs3b
TEOPHUH U MPAKTUKU Ha
IpUMEPE 3TUX CUHTE30B
40 8.02 Pous Boapl B xuMuueckux | Posb BOAbI B KY | 3nars Texymmuit 8§17,
peakumsX. IpPEBPAIICHUSAX BEIIECTB. VYUH | -noHATUA «3JEKTPOIUTHI « U ymp.1,5-8
Jlenb poccuiickor Hayku. | McTuHHBIE pacTBOPBI. M «HEBJIEKTPOIIUTHD), TPUMEPHI
CUJIbHBIX U CIa0bIX
IEKTPOJIUTOB;
41 11.02 IM'uaponus [Tonarue ruaponmnsa. YUH | 3nartp ruzgposnusa conei u Texymmuit 818,
I'mpponus oprannyeckux u | M OPraHUYeCKUX COCIUHEHUMN Bemonnenue | ynp.1,3-5
HEOPraHUYEeCKUX YMers onpeneniaTb Xapakre 3aJlaHul U3
42 15.02 Panposms coezliHHeHI/Iﬁ. HeoOpaTtumprii cpensl B B(I))I[HBIX paCTB(I))an P tectoB EI'D B
ruspoan3. O6paTuMblii HEOPraHUYECKUX COCIMHEHUM pamKax




TUIPOIIU3 COJIEH.

NAHHOMW TEMBI

43 18.02 OKHCIIUTENBHO — CrerneHb OKUCICHUS KY | 3narp Baxuennme XuM1uiecKue Texymuit § 19 no
BOCCTAHOBUTEIbHBIE anemeHToB. OnpeneneHue MOHSITUA: CTETIEHb OKUCIICHHUS, BremonHenue | cnoB
peakiuu CTCTICHH OKUCJICHHSI T10 OKUCIUTEIb U BOCCTAHOBUTEIIb, 3amanuii 3 | «OgHAKO

(bopmyne coeTMHEeHNSI. OKHCJICHHE U BOCCTAaHOBJICHUE tectoB EID B | cambIM...»,
a4 | 22.02 OKHCIHTENRHO — [onsiTne 06 OKUCIUTEIBHO- Ymersn pamKax ynp.1-4
BOCCTAHOBHTCIILHBIC BOCCTAHOBUTEIBHBIX - ONIPEICNIATh: BAJICHTHOCTD U JTAHHOU TEMBI
peaxiuy. peakuusax. OKUCIEHHE U CTCTICHb OKHCIICHUS
HeHb 3amuTHHKa BOCCTaHOBJICHHE.
OrteuecTBa.
45 | 25.02 DNEKTPOIu3 DNEKTPOIU3 KaK YUH | Ymersn Texymuii § 19 no
OKUCITUTEIHHO- M - OTIPEIEIISITh TPOJTYKTHI, BeimosHenue | KoHIIa,
BOCCTaHOBUTEJIbHBIN KOTOPBIE 00pa3yroTCs Ha KaTOIe 3aaHuil U3 | ymp.5-8
46 1.03 Onekrpoims IPOIIECC. Y aHOJIE tectoB EI'D
Bewecmea u ux ceoitcmea (16 uacos)

47 | 4.03 Hemerannsi. Hemerannsr. [lonoxenune YUH | 3unartsb Texymuit 821,
Mex1yHapoJHbIN HEMETAJIOB B M - OCHOBHBIE HEMETAIUIBI, UX Pabdorac JIM | ynp.1-4
KEHCKUH JICHB. MIEPHOIUNICCKON CUCTEME, OKHUCITHTEILHBIC U

48 11.03 HemeTamnsr CTPOEHUE UX aTOMOB. BOCCTaHOBUTEIIEHBIC CBOMCTBA

49 15.03 Mertamisl ITonosxenne MeTajliioB B YUH | YMmern Texymmit § 20,

MepUOINYECKOi cucteme u | M - XapaKTepPU30BaTh AJIEMEHTHI Pa6orac JIM | ynp.1-6

S50 | 18.03 Merasbi CTPOCHHE UX ATOMOB. METaJITBI MaJIbIX MEPHOIOB IO

51 1.04 Kucnotsl Heoprannyeckue | Knaccudukanus KY | 3narsp Texymmuit § 22,

U OpraHuYeCcKue HEOPraHUYECKUX U - KIaccuUKaIHIO, Pa6ora c JIM | ynp.1-5

52 5.04 KucnoTtel HeopraHmveckue | OpraHUuYeCKUX KUCIOT. HOMEHKJIATYpy KUCJIOT, UX
Y OpraHuyecKue o011ue cBONCTBA;

53 8.04 Kucnotel Heopranuveckue _OCO6CIEHOCTH CBOHCTB CEPHOM U
1 OpraHmyecKie A30THOH KHCIOT, MyPaBbUHOM 1

YKCYCHOM KHCJIOT

54 12.04 OcHoBaHus Knaccuduxkanus KY | 3uare: Texymuit § 23,
HEOPraHWYECKHE 1 OCHOBaHHMM. XUMHUYECKHUE - KIacCuUKAIIHIO, Pa6orac IM | ynp.1-5
OpraHHyYecKue CBOMCTBa OCHOBaHMIA: HOMEHKJIATYpPY KHCIIOT, UX

B3aMOJIENCTBUE C
KHUCIOTaMHU, KUCIIOTHBIMH

0OIIIMe CBOMCTBA;
-0COOCHHOCTH OPTaHUYECKUX




55 15.04 OcnHoBaHus OKCHUJIAMU U COJISIMH. OCHOBaHMI
HEOPraHWYECKUEe U Paznoxxenue YMeTb:
OpraHHYECKUe HEPACTBOPUMBIX OCHOBAHHM -Ha3bIBaTh OCHOBAHMS 110
«TPUBHAIBHOW» WU
MEKIYHAPOIHO U
HOMCHKJIATYpPE;
- OIIPEICISITh XapaKTep Cpeibl B
BOJIHBIX PACTBOpAXx IIEJIOYEH;
- XapaKTepU30BaTh:
-001me XMMHUYECKHE CBOMCTBA
OCHOBaHMI
56 19.04 OcHoOBaHUs
HEOpraHWUYECKHe U
OpraHWYECKUe
57 22.04 Conu HEOpraHWYECKUE U Knaccudukanus coneit: KY | 3narp Texymmit 8 24,
OpraHUYeCKHe CpenHue, KUCIbIe U - BKHEHIIIME TIOHSTHSI: COJIH, Pabdorac JIM | ymp.1-5
OCHOBHBIE. XMMHUYECKHE MUHEPAITBHBIC yI00pEHUS
58 26.04 Comnu HEeoOpraHUYECKUe U CBOIICTBA CoJICH:
OpraHuYeCKHe
59 29.04 I'eneTnyeckas cBA3b ITonaTtue o reHeTHYECKOMN VII3 | Ymerh: O6o6maromuii | § 25,
MEXy KilacCaMu CBSI3M M TEHETUYECKHUX v - XapaKkTepu30BaTh 00IINe Temarnueckwmii | ymp.1-5
coequHeHU. O000MICHNE | psiaX B HEOPTAaHUUECKOU U XUMHUYECKHE CBOMCTBA Brinonaenue
Y CHUCTEMAaTH3allus 3HAaHUH | OPraHUuYeCKOU XUMUH. METAJIJI0B, HEMETAIJIOB, 3aJaHui U3
o teme «BemectBa u ux | 'eHeTHYECKU psijg OCHOBHBIX KJIaCCOB TectoB EI'D B
CBOICTBa» MeTasna. ['eHeTHuecKnit HEOPraHUYeCKHUX 1 pamMKax
psAI HEMeTasIa. OPraHUYEeCKUX COCTUHCHHI JIaHHOM TEMBI
60 |3.05 l'enernyeckas cpssb OcobeHHoCTH - Ha3bIBATh N3yYECHHBIE
MCKIy KlIacCaMH IEHETUYECKOTO PAA B BEILECTBA 10 «TPUBUAILHON
COCZIMHCHUH. O606meHHeu OpPraHMYeCKON XUMUH. W MEXKTyHapO AHOM
1 CUCTCMATH3AINS SHAHUW | Brionnenue ynpakHEHHH, HOMEHKJIATYPE;
1o Teme «BemecTBa 1 ux pellIeHHE 327124 110 TeMaM
CBOHCTBA» «XHMMHUYECKUE PEAKITHNY,
«BemecTBa 1 ux cBOMCTBa»
61 |6.05 KonTponsHas pabota o OcHoOBHBIE IOHATHSA K KoHTpobHas
TeMaM «XHUMHUYCCKHE MPONICHHBIX TEM paboTa 2

peakuun», «Bemecra u
UX CBOWCTBa»




62 | 10.05 [Ipaktuyeckas pabora Ne2 | XuMUUECKUH SKCIIEPUMEHT VII | YMmerh Omnpoc no
o teme «MnenTudukanus | mo pacro3zHaBaHHUIO - TPaMOTHO 00OpamaTbes ¢ npasunaM Th
HEOPraHUYECKUX U BAKHEUIINX XUMUYECKOU MTOCYI0N U IIpaxTrueckas
OPraHUYECKUX BEUIECTB» | HEOPraHUYECKUX U 71a00paTOPHBIM 000PYIOBAaHHEM; pabota
OPraHUYEeCKUX BEUIECTB - BBINIOJIHATH XUMHUECKUN

DKCIIEPUMEHT 10

pacno3HABaHUIO BAKHEUIIINX

HEOPraHU4YECKUX U

OPraHNYEeCKHUX BEUIECTB

63-68 | 13.05 Peseps.

MexnyHapoJHbIN JE€Hb
CEMBH.




Jlucer KOPPEKTUPOBKU paﬁoqeﬁ nmporpaMmmbl (KaJ’[eH}IapHO-TeMaTI/I‘IeCKOI‘O HJIaHI/IPOBaHI/Iﬂ)

2021-2022 y4eOHBblii roj

Ne [ara [ara Tema KonunuecTBo yacos [Tpuunna Crmioco6
OKa | MpoBeJeHUs | (PaKTHUECKOTO KOPPEKTHPOBKH | KOPPEKTUPOBKH
yp p b Mo mnany | Jaro PPeKTHp ppeKTHp
10 IIJIaHy MIPOBEACHUS
(bakTuuecKu
18 12.11.21 [Tonumeps! HEOpraHUYECKUE U OPraHUYECKUE 1 [Tpuxaz  mup. | [lepenoc Ha
mkoJbl Ne38 oT | Apyrou JaeHb.

10.11.21




