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2022 -2023 yueOHblii rof
Pa3gen 1. «IlosicHUTEJNLHAS 3AIIHCKA»

Pabouas mporpamma coctaBiieHa Ha OCHOBE:
o ®depnepanbHoro 3akona «O0 obpazoBanuu B Poccuiickoit denepanum» (ot 29.12.2012 Ne 273-
D3).

e Oo6nactraoro 3akona ot 14.11.2013 Ne 26-3C «O06 obpazoBanuu B PocToBCKO# 00macTi.

e DenepasbHBIA KOMIIOHEHT TOCYIApCTBEHHOTO 00OpPa30BaTEbHOTO CTaHAApPTa CPEIHETO
(mosHOTO) 00IMIETO 0OpazoBanus,2004r.

e basucHpiii  yueOHBIM  TIaH  oOmieoOpa3oBaTeIbHBIX  yupexaeHud  Poccuiickoit
®enepannn,2004r

o KOHLIGHI_[I/II/I HYXOBHO-HpaBCTBeHHOFO pa3BI/ITI/ISI U BOCIIMTAHHA JIHUYHOCTHU rpanc;[aHHHa
Poccun.

e [luckma MunobOpazoBanusi PoctoBckoii obmactu Ne 24/4.1.1-4851/M « O mnpumepHOM
MOPSIIKE YTBEPIKICHHS U TIPUMEPHOM CTPYKTYPE pPabOUYHMX IPOTrpaMM»».

e [IpumepHoii mporpammsl o yue6HbIM npeameram Xumus.10-11 ki.; aBrop O. C. 'abpuensu
— M: [dpoda, 2021.

e [Iucema MunucrepcrBa o0uiero u npogeccnonaabHoro oopazosanus PO Ne 24/4.1.1-52.26/m
oT 26.08.2014 r. « O 1omycTUMOCTH U3MEHEHMSI IPUMEPHON CTPYKTYphI ( OObEeIMHEHUs, pa3/ieiIeHMUs,
dbopMyIMpoBaHHUS HAa3BaHWUU pa3AeiioB padouMx TporpaMM W JAp.) C YyYETOM OCOOCHHOCTEH
00pa3oBaTeNbHON OPraHU3aLMK U CIOKUBIICHCS MPAKTUKU pa3pabOTKH pabouux IporpaMmy».

e [locranoBienus I'maBHOro rocygapcTBeHHOro caHutapHoro Bpada P® ot 28.09.2020 Ne28
canutapusle npasuia CII 2.4.3648-20 «CanuTapHO-31H1eMHOIOIHYecKre TpeOOBAHUS K OpraHu3alusIM
BOCIIUTAHUS U 0O0YUYEHHUs, OTAbIXA U 03/JOPOBICHUS €T 1 MOJIOJICKI»

e OcHOBHOW 00pa3oBaTeIbHOM TpPOrpamMMbl  cpeaHero oOmiero ooOpazoBanus MBOVY
Muxaiinosckas COLL Ne 15.

e VYueOHoro mmiana MBOY Muxaiinosckoit COII Nel5 na 2022-2023 yueOHBIH TOI.

e [lonmoxxeHus o paboueil mporpamMMe y4eOHBIX MPEIMETOB, KypCOB, AMCIMILTUH (MOIYyINEi)
MBOY Muxaitnosckas COIL Nel5.

e [Ipukaza Muno6pnayku Poccun ot ot 28.12.20181. Ne 345 «O06 yrBepxkaeHun ¢deaepaibHOro
nepeUHA y‘I€6HI/IKOB, PEKOMCHAYEMBIX K HCIIOJB30BAHUIO ITPU p€ain3aliui UMCIOIIHUX roCyJIapCTBECHHYIO
aKKPEJAWTAIIMIO 00pa30BaTeNIbHBIX IMPOTPAMM HAYaJIBLHOTO OOINEro, OCHOBHOTO OOIIEro, CpeIHero
o01ero o0pa3oBaHUsI.

e [Iporpamma ocHOBHOro obiero obpazoBanus no xumuu. 10-11 xmaccer / O.C. I'abpuensn
(dpoda, 2021).

e ABTOpPCKOI mporpaMMoii 0OCHOBHOTo obiero obpazosanus mo xumun. 10-11 xmaccsr / O.C.
adpuensia (Ipoda, 2021).

VY4ebHo- MeToIMuecKoro odecrnedeHus 00pa3oBaTeIbHOTO MpoIiecca:



- Yuebuuk «Xumus» 11 knace, aBropsl O.C. ['abpuensn — M: [Ipoga, 2021 .
Henu u 3a0auu
1 hopmupoBanue y 00y4yaromuxcsi yMEHHUSI BUAETh M MOHUMATh LIEGHHOCTh 00pa30BaHusl, 3HAUNMOCTh
XUMHAYECKOT0 3HAHUS JJIs1 KQXKJIOTO YeJIOBEKa, HE3aBUCHMO OT €ro PO eCCHOHATIBHOMN 1A TeIbHOCTH;

[ bopmupoBaHue y 00yUarOMXcss YMEHH pa3indaTh (GaKThl U OIICHKU, CPABHUBATH OLICHOYHEIC BHIBOJIBI,
BHUJIETh UX CBA3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C ONPENEIEHHON CUCTEMOM LIEHHOCTEH,
dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;

1 hopmupoBanre y 00y4JaromuXCst HEIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMHUH B CO31aHUHU
COBPEMEHHOM €CTECTBEHHOHAaYYHOM KapTHHbBI MUPA;

[l mpuoOperenne 00yJaroIMMUCS OIBITA PAa3HOOOPA3HON AEATEIBHOCTH, ONBITA IIO3HAHMS U CAMOTIO3HAHUS;
KJIIOYEBBIX HaBBIKOB, UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE JUISl Pa3INYHbIX BUAOB JEATEIbHOCTH (HAaBBIKOB
peleHust mpoodJieM, MPUHATHUS PEIIeHUH, TOUCKa, aHaIu3a U 00paboTKU MH(POPMAITN, KOMMYHHUKATHBHBIX
HaBBIKOB, HABBIKOB U3MEPEHUH, HABBIKOB COTPYHUUYECTBA, HABBIKOB 0€30MaCHOr0 0OpalleHus ¢
BEIIECTBAMH B ITOBCETHEBHOM JKU3HN).

Llennocmuvle opuenmayuu Kypca HalpaBJIeHbl Ha BOCIIUTAHUE Y O0yYaroIUXCsl:

* IPaBUIILHOTO MCIIOJIb30BAaHHUS XUMUYECKOH TEPMHHOJIOTUU W CHUMBOJIHMKH;

* IOTPeOHOCTH BECTHU JUAJIOT, BHICIYIINBAaTh MHEHUE ONIIOHEHTA, Y4aCTBOBATh B IMCKYCCHUH;

* cIOCOOHOCTH OTKPBITO BBIPAXKaTh M apTyMEHTHPOBAHO OTCTauBATh CBOIO TOUKY 3PCHUSI.

OCHOBHBIMU NPOOJIEMaMHU XUMHH SIBJISIFOTCS. H3YUYE€HUE COCTAaBA U CTPOEHHUS BEIIECTB, 3aBUCUMOCTH MX
CBOWCTB OT CTPOEHHSI, KOHCTPYUPOBAHHE BEIIECTB C 3aJaHHBIMU CBOMCTBAMH, HCCIICJOBAHNE
3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPAIIEHUI U yTeH ynpaBieHUs: MU B LEJISAX MTOJyYSHHs BEIIECTB,
MaTepHuaoB, YHEPTUH.

B ocHOBY Kypca 1oJ105keHbl udeu:

- MaTepUAILHOTO EIMHCTBA BEUIECTB PUPOIBI, 00YCIOBIEHHOCTH CBOIMCTB BEIIECTB MX COCTABOM H
CTPOEHUEM,;

- MO3HABAEMOCTH CYNIHOCTH XMMUYECKHX MPEBPAIICHUH C MOMOIIBIO HAYYHBIX METOOB.

W3yueHne XMMHUHU B CTApIICH MIKOJIE Ha TPOPIIFHOM YPOBHE HANIPABIECHO Ha TOCTH)KEHUE CIIEIYIOIINX
yeneii:

[ OcBoeHME 3HAHUM 0 XUMUYECKON COCTABIISAIOIIEH €CTECTBEHHOHAYYHON KApTUHBI MUPA, BaXKHEHILINX
XUMHAYECKHUX TOHSATHI, 3aKOHAX U TEOPHSX;

[ OBJ'[&)IGHI/IG YMCHUAMU IIPUMCHATD MOJIYYCHHBIC 3HAHUA JJI 00BICHEHHUS p33H006p33HI)IX XHUMHUYCCKUX
SIBIICHUI U CBOMCTB BCIIECTB, OLICHKU POJIM XUMHHU B PA3BUTHU COBPEMCHHBIX TEXHOJIOTUH U MMOJIY4CHHUHN
HOBBIX MaTCpHaAJIOB;

[} Pa3BuTHE MMO3HABATEIHHBIX HHTEPECOB M MHTEIUIEKTYAILHBIX CIIOCOOHOCTEH B IpoIiecce
CaMOCTOSITENTLHOIO IPUOOPETEHUS] XUMHUECKUX 3HAHUH C UCIIOJIb30BAaHUEM PA3IMUYHBIX HCTOUHUKOB
uHpOpMaINH;

[J Bocnuranue Y6C)K,ZLCHHOCTI/I B ITIO3UTUBHOM PpOJin XUMUHU B ’KU3HU COBPCMCHHOT'O O6I.I.I€CTBa,
HCO6XO,[[I/IMOCTI/I XUMHYECCKHU I'PAMOTHOT'O OTHOILICHHUA K CBOEMY 310POBBIO U OKPY)KaIOHleﬁ cpeac;

) [IppmMeHeHue MoJIy4eHHbIX 3HaHUN U YMEHUH Ji1s1 0€3011aCHOTO UCI0JIb30BaHUs BELIECTB U MAaTEPUAJIOB B
OBITY, CEIbCKOM XO3SIIICTBE U HA MPOM3BOACTBE, PEIICHUS MPAKTUUECKUX 3a/1a4 B TIOBCETHEBHOM KU3HU,
MPEAYNPEKACHUS ABICHNUN, HAHOCSIINX BPEJl 310POBBIO YEIIOBEKA U OKPYKAIOLIEN Cpelie.

B cTpykTypupoBaHuu Kypca OpraHU4ecKOil XMMHUHM BHAYaJlIe JAIOTCS KPAaTKUE CBEJICHUS O CTPOEHUH,
KJ1accu(pUKalU1, HOMEHKJIAType OpraHu4YeCKUX BEUIECTB, OCOOEHHOCTAX peakluii ¢ uX yyacTueMm. Takas
BO3MO’KHOCTb MOSIBJISIETCSL TOTOMY, 4TO B 9 KJlacce OCHOBHOM HIKOJIbI YUAILIUECs YK€ MOTYYUIN HEKOTOPOE
npeJcTaBieHne 00 opraHndeckux BemiectBax. C(hopMHUPOBaHHbBIE TAKMM 00pa30M TEOPETHUECKHUE 3HAHUS
3aTeM pa3BUBAIOTCA Ha OOraToM (akTOIOTHYECKOM MaTepHale MpU PAaCCMOTPEHUU KIIACCOB OPraHUYECKUX
COEIMHEHMH, KOTOphIE PAaCCMAaTPUBAIOTCS B MOPSAIKE UX YCIOKHEHHUS: OT 00Jiee MPOCTHIX — YIIIEBOIOPOIOB
710 HauboJiee CI0XKHBIX — OMONOIMMEPOB. DTOT MOAXO/]] IO3BOJISET IITY0Ke U3yUUTh OPraHUYeCcKue
BEILIECTBA.



JlaHHas mporpaMmma npexycMaTpuBaeT (OpMHUPOBAHUE Y YUAIIUXCS 00IIEey4eOHBIX YMEHUN U HABBIKOB,
YHHUBEPCAIBHBIX CIIOCOOOB JIEATENBHOCTH U KIIFOYEBBIX KOMIIETEHIIMNA. B 3TOM HanpaBieHnn NpHOpUTETaMU
U1 y4eOHOTO IIpeIMeTa XUMUS B CTapilel nIKojie Ha 6a30BOM YpOBHE SIBIISIFOTCS:

[] YMeHue caMoCTOATEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO II03HABATENIbHYIO I€ATEIbHOCTD;

(] Mcronp30BaHKe 3J1€MEHTOB IMIPUYUHHO-CIICACTBCHHOI'O U CTPYKTypHO-(bYHKHI/IOHaJ'IBHOFO aHaJIm3a,
[0 Ymenue Pa3sBEPHYTO 00OCHOBEIBATh CYXKIACHUA, 1aBaThb OIPECACIICHUA, IPUBOJUTL JOKAa3aTCIbCTBA,

[ OueHuBaHuE U KOPPEKTHUPOBKA CBOETO IMOBEJCHUS B OKPYKAIOIEH Cpe/ie, BHIIOJIHEHNE B IPAKTUUYECKOM
NEeSITeIbHOCTH U B TTOBCEIHEBHOM JKU3HU SKOJIOTHUECKUX TPEOOBAHU;

] Mcionb30BaHuE MYJIbTUMEIUHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHIA 1711 00pabOTKH, Iepeaayu,
cUCTeMaTu3aluy nH(OpMaln, co3/1aHus 0a3bl JaHHBIX, IPE3EHTAIMHN PE3yJIbTaTOB MO3HABATEIBLHON U
IIPAKTUYECKOU EATEIbHOCTH.

B yue6nom mmane 10-11 kimaccoB MBOY Muxaiinosckas COI Ne 15 na 2022-2023 y4eOHbIl 01 B
pamkax basucHoro yueOHOTro miaHa o0meodpazoBaTeNbHBIX yupexaeHuii Poccuiickoit @enepanmn (5-
JIHEBHAsI HEJleJIsl) Ha M3YYCHHUE XUMHHU OTBOJMTCS | yac B Hezlesr0. B COOTBETCTBUY ¢ KalleHIapHbIM
yueOHbIM TpadukoM padoThl mKkoisl Ha 2022-2023 yueOHbIi ro mporpaMMa cocTaBiieHa Ha 1 Jac B
HEZeIto, YTO cocTanisieT 34 yaca B rofl.



Pasnea 2. «IlnanupyemMsblie pe3yJibTaTbl 0CBOCHHUSI y4eOHOI0 MpeAMeTa, Kypca»

JlesiTenbHOCTD yuuTess B 00y4YeHUM XUMUU B CpEHEH 1IKoIe JOKHA ObITh HAaIIpaBlieHa Ha JOCTHKEHUE
00y4aroIUMUCS CIETYIOIUX JIUYHOCHHBIX Pe3)IbManmog.
1) B yennocmuo-opuenmayuonHou cghepe — 4yBCTBO TOPJIOCTH 32 POCCUNUCKYIO XMMHUECKYIO HAYKY,
rYMaHU3M, OTHOIICHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTD;

2) B Tpy10BOii c(hepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY AaiibHEHIe 00pa3oBaTeNbHON U
npodeccHoHAIbHON TPACKTOPUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHOW, MHTEIJICKTYAJIbHOM) chepe — yMEHHE YIPaBIsATh CBOCH
IIO3HABATEJIBHOM NEATEIbHOCTBIO.

Memanpeomemuvimu pe3yivmamamu 0OCBOCHUS BbIITYCKHUKaMH OCHOBHOM IIKOJIBI TPOIPaMMBI 110
XUMWH SABIIIOTCSA:
1) ucnonp30BaHuEe yMEHUI U HABBIKOB Pa3JIMUHBIX BUJOB [1I03HABATEIBHOMN JA€ATEIbHOCTH, IPUMEHEHUHN
OCHOBHBIX METO/IOB II03HAHUS (CUCTEMHO-UH(OPMALIMOHHBIHN aHAIN3, MOJEITUPOBAHKE) ISl U3YUYEHUS
Pa3JIMYHBIX CTOPOH OKPY’KAIOIIEH EHCTBUTEIBHOCTH;

2) UCTIIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYAIbHBIX ONepanuii: (GOpMyIHPOBAHKE TUTIOTE3, AHAIU3 U CUHTE3,
CpaBHEHUE, 0000IIIeHHEe, CUCTEeMATHU3AIIHs], BbISIBIICHHE IPUYMHHO-CIICJICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepUpOBaTh UJEH U ONPEICIISITh CPECTBA, HEOOXOAMMBIC JIJISl X pealn3alluu;
4) yMeHHe ONpeeNaTh UeNH U 33JJa4u JesTeIIbHOCTH, BEIOUPATh CPEACTBA peaIU3alliy LeJIH U IPUMEHSTh
HX Ha [IPAaKTHKE;

5) HCII0JIb30BaHKE PA3JIMYHBIX UCTOYHUKOB JIJIsI TOJTyYEHHs] XUMUUYECKON MH(OPMaLUK, TOHUMaHHE

3aBHCUMOCTH COJIepKaHus U (POPMBI IPEACTABICHUS MHPOPMALIMH OT LIeel KOMMYHHKAIIMK U aJipecara.
B o0nactu npeomemnuix pezynromamos u3ydeHne XuMuM MPpeOCTaBIAET YYEHUKY BO3MOXKHOCTb Ha

CTYIEHH CPEIHETO 00IIero 00pa30BaHUs HAYUUTHCS:

1) B nosnasamenvholi chepe:

a) 1aBaTh OIPEAEICHUS U3yUYCHHBIM OHSITUSIM;

0) ONuUCHIBaTh JIEMOHCTPALIMOHHBIE U CAMOCTOSATENIBHO IIPOBEJICHHBIE SIKCIIEPUMEHTBI, UCIIONIb3YS JIJIsl 3TOTO

€CTECTBEHHBIN (PYCCKUI, POJJHON) SA3bIK U SI3bIK XUMUU;

B) OIIUCHIBATh U PA3JIM4aTh U3yUEHHbIEC KJIACChl HEOPIaHUYECKUX U OPIraHUYECKUX COCTUHEHUN, XUMUYECKHE

peaxkuuu;

I) KJIaccu(UIMPOBaTh N3y4eHHbIE OOBEKTHI U SBJICHMUS,

1) Ha0JIt0/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO IPOBOIMMBIE OMBITHI, XUMHUUECKHUE PEAKIINH,

IpOTEKaroIlue B IPUPOJIE U B OBITY;

€) JIeJ1aTh BBIBOJIbI U YMO3AK/IIOUEHUS U3 HA0JII0IEeHNH, U3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,

IIPOrHO3MPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 110 AHAJIOTUU CO CBOMCTBAMM U3y4YECHHBIX;

) CTPYKTYpUpOBaTh U3yUEHHBIN MaTepual;

3) MHTEPIPETUPOBATH XUMHUUECKYIO HH(OPMAIIHIO, TOJTYYSCHHYIO U3 IPYTHX UCTOYHHUKOB;

1) OIUCBIBATh CTPOEHUE aTOMOB 31eMeHTOB [—IV nepuona ¢ ucrnonb30BaHUEM JIEKTPOHHBIX

KOH(UTrypaluii aToMOB;

K) MOJIEJIMPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYJl HEOPTaHUYECKUX U OPTaHMUYECKUX BEIIECTB, KPUCTAILIOB;

2) B YeHHOCMHO-0pUEeHMAYUOHHOU cghepe — aHATU3UPOBATH U OLICHUBATH MOCIEACTBUS JJIsl OKpYXKarolen

cpelbl OBITOBOM 1 TPOU3BOJCTBEHHOMN AESITENbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ epepaboTKOM BEIIeCTB; 3) B

mpy0o60iti c¢hepe — TMPOBOAUTH XUMUUECKUH SKCTIEPUMEHT;

4) B cghepe ghusuueckoti Kynbmypvl — OKa3bIBaTh MEPBYIO MOMOIIb P OTPABICHUSIX, 0’KOTAX U JPYTUX

TpaBMax, CBS3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 00OPYIOBAHUEM.



Pasznea 3. «Conep:xxkanue ydueOHOro npeamera, Kypca»

Tema 1. Ctpoenue atoma u nepuoauyeckuii 3axon /I. U. MenneineeBa

OcHognvie ceedenus o cmpoenuu amomd. SIApo: NMPOTOHBI U HEUTpOHBIL. M30TOmBI. DIEKTPOHBI.
DnekTpoHHash 0005104YKa. DHepreTuyeckuil ypoBeHb. OCOOCHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI04eK
aTOMOB 3JIEMEHTOB 4-TO0 U 5-ro mnepuoioB mnepuoaudeckoi cuctemsl . M. MengeneeBa (mepexoaHbIX
anemeHToB). [lonstue 00 opburansax. s- u p-opOUTaIU. DIEKTPOHHBIE KOH(UTYpAIIIK aTOMOB XUMHUYECKUX
3JIEMEHTOB.

Ilepuoouueckuii 3axon J[. U. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpeitue 1. U.
MenpeneeBbIM IEPUOJUUYECKOIO 3aKOHA.

[Tepuoanueckas cucrema xumuueckux snemeHToB . M. MenneneeBa — rpaguueckoe 0ToOpaxeHue
MIEPUOANYECKOr0 3aKoHa. PU3NUYECKUI CMBICH MTOPAIKOBOIO HOMEpPA JIEMEHTAa, HOMEpPA NIEpUOAa U HOMeEpa
rpynmbl. BaneHTHble 37eKTpoHbl. [IpUunMHBI M3MEHEHHS CBOMCTB 3JIEMEHTOB B NEPHOJAX M TpyIIax
(r1aBHBIX NOATPYIIIAX).

[Tonoxenue BOAOPOA B IEPUOJUUYECKOM CUCTEME.

3HaueHUe MNEepPUOAMYECKOr0 3aKOHa M IEPUOJUYECKONW CHCTEMbl XMMHMUYECKHUX 3iemeHtoB /[[. WM.
MeneneeBa aJid pa3BUTUSL HAYKU U TIOHUMAHUSI XUMUYECKOM KAPTUHBI MUPA.

Jemoncrpanun. Paznmuunaeie GopMbl MEPHOIUIESCKON CHCTEMbl XUMHUYECKUX dteMeHToB 1. 1. Men-
JieseeBa.

JlaGopaTopubie padotrbl. 1. KoHCTpywpoBaHWE MEPUOIUYECKONW TaOIHMIBI 3JIEMEHTOB C
WCII0JIb30BAHUEM KapTOYEK.

Tema 2. CTpoeHue BelecTBa

HUonnas xumuueckas cesa3v. Karnonsl u annonsl. Kiaccugukanust nonos. MoHHBIE KpUCTAITUYECKHE
pemierku. CBOWCTBA BELIECTB € TUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

Koesanenmmnas xumuueckas césa3v. QNeKTpoOTpULATENIbHOCTD. [lonsipHas 1 HeNoJsipHas KOBAJICHTHbBIE
cBsa3u. [lunonb. IlonspHOCTH CBA3M W MOJIAPHOCTH MOJIEKYJIbl. OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHON CBsI3U. MOIEKYJISIpHbIE U aTOMHBIE KPHCTAJUIMYECKHUE PEIIeTKH.
CBolicTBa BEIIECTB ¢ ITUMH TUIIAMHU KPUCTAJUIMUECKUX PELIETOK.

Memannuyeckas xumuyeckas céa3b. OCOOCHHOCTH CTPOCHHS aTOMOB MeETalIoB. MeTamnndeckas
XUMHUECKas CBA3b M METaINYeCKasi KpUcTaJUuIMuecKas pemierka. CBolCTBa BELIECTB C ATUM TUIIOM CBSI3H.

Booopoonas xumuueckas cenzv. MexXMONEKyIspHas W BHYTPUMOJEKYIspHAs BOJOPOJHAS CBS3b.
3HaueHue BOJIOPOJIHOM CBSI3U Ul OpTraHU3aluU CTPYKTYpP OMONOIMMEPOB.

Ilonumepwer. IlnacTMacchl: TEPMOIUIACTBI M PEAKTOIUIACTBI, HUX MPEACTABUTEIU M IPUMEHEHUE.
Bonokna: npupoiHble (pacTUTENbHbIE U KUBOTHbIE) U XMMHUYECKHE (MCKYCCTBEHHBIE U CUHTETUYECKUE), UX
IIPEICTaBUTENN U TPUMEHEHNE.

Tazo0b6pasnoe cocmosinue seujecmsa. Tpu arperaTHbIX COCTOSHUS BOJBI. OCOOCHHOCTH CTPOCHUS
ra3oB. MoJispHbIil 00be€M ra3000pa3HbIX BELIECTB.

[Tpumepbl ra3000pa3HbIX MPUPOAHBIX CMECEH: BO3/yX, MPUPOAHBIA ra3. 3arps3HeHHE aTMOC(epsl
(KUCIOTHBIE AOX AU, TAPHUKOBBIN 3P PeKT) u 60oprda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BELIECTB: BOAOPOM, KHCIOPOJ, YIIEKUCIbINA ra3, aMMuak, 3TuiaeH. Mx
M0JIy4eHue, coOOMpaHue 1 pacrio3HaBaHUeE.

Kuokoe cocmosanue eewjecmsa. Bona. [lorpednenne Bojbl B OBITY M Ha MPOU3BOJCTBE. JKeCTKOCTh
BOJIBI U CITIOCOOBI €€ yCTpaHEHH .

MuHepaJibHbI€ BOJIbI, X MCIIOJIb30BAaHUE B CTOJIOBBIX U JICUEOHBIX LEIIAX.

Kunkue KpucTamibl ¥ UX TPUMEHEHUE.

Teépooe cocmosnue sewecmea. AMOpQHbBIE TBEp/Ible BEIIECTBA B IPUPOJIE U B )KU3HM YEIOBEKA, UX
3HaueHHUe U NpuMeHeHne. Kpucraminueckoe CTpoeHHEe BEUecTBa.

Hucnepchvle cucmemwl. TloHATHE O TUCHepcHBIX cucTemax. JucmepcHas (asza M AUCHEPCHOHHAS
cpena. Kimaccuduxaius aucrnepcHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUS AUCTIEPCHON Cpeibl
U IUCTIEPCUOHHOM (ha3bl.

['pyOonucniepcHbIE CUCTEMBI: 3MYIJIbCUU, CYCIIEH3HH, a9PO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: T'€IIN U 30JIH.



Cocmas eewjecmea u cmeceti. BelecTBa MOJEKYIIPHOIO M HEMOJIEKYISIPHOTO CTPOEHHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTB.

[lonsiTHE «10as» U €€ pa3HOBUIHOCTU: MAaccoBast (0JIs AJIIEMEHTOB B COEMHEHHH, 011 KOMIIOHEHTA
B CMECH — JIOJIsl IIPUMECEH, 101 pacCTBOPEHHOI'O BEIIECTBAa B pacTBOpe) U oObemHas. Jlos BeIxonaa mpo-
IYKTa peakuy OT TEOPETUUECKHU BO3ZMOXKHOTO.

JdeMoHcTpanun. Mojenb KpUCTAIIMYECKOW pelieTku xyopuna HaTpus. OOpaslbl MHUHEpalIoB ¢
WOHHOW KPHUCTAJUIMYECKOW PELICTKOM: KaJbUWTa, raauTa. MoJenum KpHUCTAUIMYECKHUX PEHIETOK «CYXOTo
npaa» (WM Woma), anmasa, rpadura (wm kBapua). Moaenb wmosekyiasl JIHK. OGpasubl mmacTtmacc
(penonodopmanbaeruiHbe, MOIUYPETaH, MOTUITUIICH, TOJUIPONUIICH, TOTUBUHUIXIOPHUI) U U3JEIHS U3
Hux. OOpasiubl BOJOKOH (IIEPCTh, MIENK, alleTaTHOE BOJIOKHO, KallPOH, JIaBCaH, HEUJIOH) U U3JeNus U3 HHX.
OOpa3ipl HEOpPraHMYECKUX IOJIMMEPOB (cepa IUIacTUYecKas, KBapl, OKCHJ AIIOMHUHHUS, HPUPOIHBIC
AIIOMOCWJIMKATBI). MoJienb MoJsipHOro o0beMa ra3oB. Tpu arperaTHbIX COCTOSTHUS BOAbl. OOpa3iibl HAKUIN
B YallHUKE U TPyOax LEHTPAIBHOTO OTOIUICHHs. JKeCTKOCTh BOJBI M CIIOCOOBI ee ycTpaHeHwus. [Ipubopsr Ha
KUAKUX KpucTtaax. O0pasibl pa3indHbIX AUCIEPCHBIX CUCTEM: IMYJIbCUH, CYCIIEH3HH, adpo30iei, Teseit
u 3oneil. Koarymsamus. Cunepesuc. D dext Tunmamns.

JlaGopatopubie padorbl: 2. OnpeeneHue Tula KpUCTAUIMYECKON PEIIeTKH BEIeCTBA U ONKUCAaHUE
ero cBoicTB. 3. Pacrno3HaBanue miiactmacc U BOJIOKOH. 4. VcnbiTaHuE BOABI HAa KECTKOCTh. YCTpaHEHUE
KECTKOCTU BOABL. 5. O3HaKOMIIEHHE C MUHEpaIbHBIMU Bofamu. 6. O3HAKOMIIEHHE C AUCIEPCHBIMU CHUCTE-
MaMH.

IIpakTuyeckue padorsi: 1. [lonyuenue, cobupanue u pacriosHaBaHHE ra30B.

Tema 3. Xumuyeckue peakuuu

Peaxyuu, uoywue 6e3 usmenenus cocmasa ewjecms. AINNOTPONHS U AITIOTPOITHBIE BUOU3MEHEHHUS.
[IpuuuHBl atoTponii Ha TpUMEepe MOAWPHUKAUK KHcIopoaa, yriepoga u  ¢ocdopa. O30H, ero
Ouosoruueckast pob.

H3omeps! u n3omepusi.

Peaxyuu, uoywue c usmenenuem cocmasa sewjecms. Peakiiuu coeJuHEHUs, Pa3I0KESHHs, 3aMeIeHUs
u oOMeHa B HEOPraHMYECKOW M OpPraHMYecKoi XuMuu. Peakuuum 5K30- W dHAOTEpMHUYEcKHe. TerioBoi
3G (}eKT XMMHUECKON peaklud U TePMOXUMHYECKHE ypaBHEHHUs. Peakiuu ropeHus, Kak 4acTHBIA Ciydai
9K30TEPMHUUYECKUX PEAKIIAM.

Ckopocmb  xumuyeckou peaxyuu. CKOPOCTb XMMHYECKOM peakUUH. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakUMH OT MPUPOAbl PEArUPYIOIIMX BEIIECTB, KOHIEHTPALMH, TEMIEPaTypbl, IUIOIIAIH
IIOBEPXHOCTU CONIPUKOCHOBEHHUS U KaTaiausaTopa. Peakiuu romo- u rereporeHnsle. Ilonsarue o xaranuse u
Katanau3aropax. @epMeHThI Kak OMOJIOrHYeCKHUEe KaTaau3aTopbl, 0COOEHHOCTH X (DYHKIIMOHUPOBAHMSL.

Obpamumocmsv  xumuyeckux peakyuti. HeoOpatumble M 0oOpaTUMble XUMHYECKUE PEaKIUH.
CocrositHue XUMHYECKOTO paBHOBECHUsI I OOpaTUMBIX XUMHUYeCKHX peakmuil. CrocoObl CMemeHus
XMMHUYECKOTO PaBHOBECHs Ha IpuUMepe CUHTe3a aMMuaka. [IoHsATHe 00 OCHOBHBIX HAayYHBIX HPUHIUIIAX
IIPOM3BO/JICTBA Ha IPUMEPE CUHTE3a aMMHAaKa WJIM CEPHOI KUCIIOTHI.

Ponv 600b1 6 xumuueckoti peaxyuu. VIcTuHHBIE pacTBOpHL. PacTBOPHMOCTh W KiacCH(pUKAIUS
BELIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

ONEKTPOIUTHI U HEAIEKTPOIUTBI. DIEKTPOIUTHYECKAs Tucconnanus. KucioTel, OCHOBaHMS U COJHM C
TOYKH 3PEHUS TEOPUU DIIEKTPOIUTHUECKOMN TUCCOIHAIINH.

XVMHYECKHE CBOWCTBA BOJBI: B3AUMOACHCTBUE C METAJUIAMH, OCHOBHBIMH M KMCIIOTHBIMH OKCHJIAMH,
pa3ziokeHue U 00pazoBaHuEe KPUCTAJUIOIUIpaToB. Peakiiny rujiparaiiy B OpraHMuecKoil XuMuu.

T'uoponuz opeanuveckux u Heopzanuyeckux coeounenuti. Heobpatumblii ruaponun3. OOpaTuMsblii
TUAPOIIU3 COJIEH.

I'unponu3 opraHn4ecKuX COEIMHEHUN U €ro MPaKTUYECKOE 3HAYEHUE JUISl TIOJTYyYEHUS THIPOIU3HOIO
cnupTra U Mbula. buonornueckas posib rMAPOJIM3A B TUIACTUYECKOM M SHEPreTUYECKOM OOMEHE BEIIEeCTB U
JHEPTUH B KIIETKE.

OxucnumenvHo-eoccmanogumenvhvle peaxkyuu. CreneHb okuciaeHus. OnpenereHue CTENeHH
okucineHus 1o ¢opmyne coenuHeHus. [loHsTne 00 OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIX PpEAKIHIX.
OxucieHre 1 BOCCTAHOBJIEHHE, OKUCIUTENb U BOCCTAHOBUTENb.



DNeKTpoan3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLIECC. DIEKTPOJIN3 PACIIIIABOB
U pacTBOPOB Ha MpuMepe xjiopuaa Hatpus. lIpakTuyeckoe NpuMEHEHHE IEKTPOIn3a. DIEKTPOIUTHIECKOE
MIOJIyYE€HUE AIFOMUHHUS.

Jdemoncrpauuu. Ilpepamenue kpacHoro ¢ocdopa B Oenbiid. O3oHaTtop. Momenn MOJIEKysl H-
OyTaHa u n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPHUPOJIbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUA
pacTBOPOB pA3JIMYHBIX KHUCJIOT OJMHAKOBOM KOHUEHTpPAUUW C OJMHAKOBBIMM TpaHyJaMH LHMHKAa |
B3alMO/JICHCTBUS OJAMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, JKEJI€3a) C COJISTHOW KUCIJIOTOH.
BsaumopeiicTBue pacTBOpPOB CEpHOMl KHUCIOTBI C pacTBOpaMH THOCyJIb(ara HaTpus pa3IudHOM
KOHLEHTpallUu U TeMIieparypbl. Mojenb Kumsiero cios. PasnoxeHue nepokcuaa BOJOPOAa ¢ MOMOULIbIO
katanm3aTopa (okcuaa wmapranma (IV)) m kartamasel ceiporo wmsica W cbiporo kaprodens. IIpumepsr
HEOOpaTHUMBIX pEaKIUi, MAYIMX C 00pa3oBaHHMEM OCaJKa, ra3a WM BOAbl. B3aumMonelcTBHe IHMTUSA U
Hatpus ¢ Boaoi. [lonyuenue okcunga docdopa (V) u pacTBopeHUE €ro B BOJE; MUCHBITAHUE MOTYYEHHOTO
pactBopa sakmycoM. OOpa3ubl KpUCTAJUIOTUAPATOB. VcmbITaHue pacTBOPOB 3JIEKTPOIUTOB U HEIIEKTPO-
JUTOB HAa NIpPEIMET JAMCCOUMALMH. 3aBUCUMOCTb CTEIEHH HIIEKTPOJUTHYECKON IUCCOIMALMU YKCYCHOM
KHCIIOTBI OT pa30aBieHusi pactBopa. ['maponu3 kapOunma kanbius. [waponns KapOOHATOB IEIOYHBIX
MeTaiioB U HUTpaToB IuHKa win cBuHHa (l1). I[Homyuenue mbina. [Ipocreiimme okuCIUTENbHO-BOCCTA-
HOBUTEJIbHBIE PEAKLIUU: B3aUMOJICHCTBUE IIMHKA C COJIIHOM KHCJIOTOM M JKeje3a C PacTBOpPOM cyibdaTa
meau (I1). Mozens anexkTponuszepa. Mojenb 3IeKTPOIU3HON BaHHBI JISI TOJIYUYEHHUS ATFOMUHHUSL.

JlabopaTopHblie padorbl: 7. Peakuus 3aMelIeHNs MEIU KEJIE30M B PACTBOPE MEIHOI0 Kymnopoca. 8.
Peakuuu, naymme ¢ o6pa3oBaHueM ocajika, raza u Bojasl. 9. IlonmydeHue Kuciopoaa paznoKeHUEM EepoK-
cuja BOJOpoJa ¢ momolbeio okcuaa mapranna (1V) u karanassl ceiporo kaprodens. 10. [Monyyenue Bomo-
poJa B3aUMOJAEICTBUEM KUCIOTHI C HIMHKOM. 11. Paznuunblie ciydyau ruiponmn3a Coyei.

Tema 4. BemecTBa u UX cBoiicTBa

Memanner. B3aumopeiicTBie METalIoOB ¢ HEMeTalulaMu (XJIOpOM, cepoil U kuciopogom). B3aumo-
JEMCTBHE ILEIOYHBIX M IIEJIOYHO3EMENIbHBIX METaUIOB C BOAOW. DJIEKTPOXUMHUECKUN Pl HaNpsSKEHHM
MeTauioB. B3aumoaeiicTBue METAIOB ¢ pacTBOPaMU KUCJIOT U coieil. AmoMuHoTepMus. B3anmonelicteue
HATpPHUsL C ITAHOJIOM U (PEHOJIOM.

Kopposus metannos. [ToHsATHE 0 XUMHUECKOH U STIEKTPOXUMHUYECKON KOPpO3uu MeTallioB. CriocoOsbl
3aLUThl METAJIJIOB OT KOPPO3HH.

Hememannwi. CpaBHUTEIbHAS XapaKTEPUCTHKA TaJOTEHOB KaK HanboJee TUIMHMYHBIX MpeICTaBUTENeH
HeMeTaysioB. OKHCIMTENbHBIE CBOWCTBA HEMETAUIOB (B3aUMOJECHCTBHE C METallaMU MU BOJOPOIOM).
BoccranoButenbHbIe CBOMCTBA HEMETAIOB (B3aUMOJICHCTBUE C OoJiee dNMEKTPOOTPUIIATEILHBIMU HEMETal-
JIaMH U CJIOKHBIMU BELIECTBAMHU-OKHUCIUTENSIMN ).

Kucnomer neopeanuueckue u opeanuueckue. Knaccupukamuss KUCIOT. XHUMHUYECKHE CBOMCTBA
KHCJIOT: B3aUMOJIEUCTBHE C METaJNIaMU, OKCUJaMH METAJIOB, THAPOKCUIAMH METAJUIOB, COJIIMU, CIIUPTaAMU
(peakuus stepuduxanmn). OcoObie CBOMCTBAa a30THOM M KOHIIEHTPUPOBAHHOMN CEPHOI KUCIIOTHI.

OcHosanus neopeanuveckue u opeanuyeckue. OCHOBaHMS, HX Kiaccudukamus. XUMHYECKHE
CBOMCTBAa OCHOBAaHUW: B3aMMOJIEUCTBUE C KHUCJIOTAaMHU, KUCIOTHBIMH OKCHJIAMHU M CoOJIAMHU. PasnoxeHue
HEpPAaCTBOPUMBIX OCHOBAHUU.

Conu. Knaccudukamusi comieil: cpeaHue, KHUCIble U OCHOBHBbIE. XMMHUYECKHE CBONCTBA COJEH:
B3alMOJICIICTBUE C KUCIOTaMH, IIeJI04aMu, MeTajslaMu U coiisiMu. [IpencraBurenu cosieil U MX 3HaYEHUE.
Xnopun Hatpus, kKapOoHat kanblus, GocdaT Kanblus (CpelHUe CONHN); TUAPOKAPOOHATHI HATPUS U AMMO-
HUsI (KUCTIbIE COJH); TuApoKcokapOonaT Meau (11) — manmaxut (OCHOBHAS COJIb).

KauecTBeHHBIC peakiuu Ha XJIOpUI-, cynbdar-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHUS, KaTHOHBI
xenesa (1) u (111).

I'enemuueckas c6:A3b6 MeHcOy Kiaccamu HeopeaHuyeckux u opeanudeckux coeourenuil. Ilonstue o
TEHETUYECKON CBSI3M U TEHETUYECKHUX psAfax. ['eHeTuyeckuil pan mertamia. ['eHeTHYecKud psa HeMeTasla.
OCOoOEHHOCTH TEHETUYECKOTO PsiJia B OPraHUYeCKON XUMUH.

Jdemoncrpanun. Komieknus o6pasioB meTtaioB. B3aumozeiicTBue HaTpus U CypbMbl C XJIOPOM,
xKeneza ¢ cepod. 'opeHne MarHug M allOMUHHMS B KUCIOpoJe. B3aummoaeicTBHeE IIET0YHO3EMENBHBIX
METAJUIOB ¢ BOJOM. B3anmoselicTBre HaTpus C 3TaHOJIOM, IMHKA ¢ YKCYCHOW KHCIOTOW. AJTFOMHHOTEPMUSI.
B3anmoneiictBrue Menu C KOHLEHTPUPOBAHHOW a30THOW KHUCIOTOM. Pe3ynbTaTbl KOppO3WMM METAJIOB B



3aBUCUMOCTH OT YCIOBHH ee mpoTekanus. Kosutekuus oOpasnoB HemeTayuioB. BzammoneicTBre XJI0pHOM
BOJIBI C pacTBOpPOM Opomua (noauaa) kaaus. Komaekuusi mpupoHbIX OpraHuYecKuX KUCIoT. PazbaBieHue
KOHUEHTPUPOBAHHOW CEPHOM KUCIOTHI. B3anMo1eCTBUE KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI C CaAXapoM,
LEeJUTI0NI0301 U Meabto. O0pa3ibl MPUPOAHBIX MUHEPATIOB, COACPKALIUX XJIOPUI HATPHs, KapOOHAT KaJbIus,
dochar xamprusas u ruapokcokapObonar memu (I1). OOpasmbl TUIIEBBIX TPOAYKTOB, COJEPIKANINX
TUIPOKapOOHATHI HATPHUSI U AMMOHHUS, UX CIHOCOOHOCTh K Pa3lIOKEHHIO MPHU HarpeBaHuH. [ alieHue combl
ykcycoM. KauecTBeHHbIE peaklluyi Ha KATHOHBI M AHUOHBI.

JlaGoparopubie padorTbl: 12. McnbiTanue pacTBOPOB KUCIOT, OCHOBAHUI U COJIEH MHIAMKATOPAMU.
13. B3aumopeicTBie COISTHOM KUCIIOTHI U pacTBOPA YKCYCHOM KHMCIIOTHI ¢ MeTaiiamu. 14. B3anmopeiicrBue
COJIIHOM KHCJIOTBI U PACTBOpPA YKCYCHOM KHCJIOTBI C OCHOBaHUSAMU. 15. BzaumopeiicTBue COnIsiHON KUCIOTHI
U pacTBOpa YKCYCHOM KHUCJIOTHI ¢ cojsiMu. 16. IlomyueHue U cBoOWCTBa HEpPACTBOPUMBIX OCHOBaHUH. 17.
['uponu3 XJIOpUIOB U alleTaToB IIEIOYHBIX METAIJIOB. 18. O3HaKOMIIEHUE C KOJUJICKIUSMU: a) METAILJIOB; 0)
HEMETAJUIOB; B) KHCIOT; T') OCHOBAaHUMU; JI) MUHEPAJIOB M OMOJIOTMYECKHX MATEpPUAJIOB, COJEp KAIIUX
HEKOTOPBIE COJIH.

IIpakTuyeckue padoThl: 2. PemieHne SKCepUMEHTAIBHBIX 337a4 HAa WICHTU(UKAIIMIO OpraHuye-
CKHMX U HEOPTraHUYECKUX COCTMHEHUM.



Pasznea 4 «Temarnueckoe njiaHMpoBaHue)

Ne ni/m Tembl Bcero D®opMbI KOHTPOJIA
“1acoB IIpakTH4eckue KouTpouabn
padoThI ble padoThI
1. Tema 1. Ctpoenue atoma u 3 - -
NePUOANYECKUNA 3aKOH
AN .Menpneneera
2. Tewma 2. Ctpoenue 11 IIp. p. Nel K. p. Nel
BEILIECTBA «IIonyuenue,
cobupanue u
pacrno3HaBaHHE ra30By
3. Tema 3. Xumuueckue 9 - K. p. Ne2
peakuuun
4, Tewma 4.BemiecTBa u ux 10 IIp. p. Ne2 «Pemenue Hror K.p.
CBOICTBA JKCIIEPUMEHTAIIBHBIX No3
3aja4 Ha
UICHTH(PUKAIUAIO
HEOPraHUYECKUX
COCTMHEHUIN»
Hroro 33 2 3




Pa3nea 5 «KajengapHo-TeMaTH4YeCKoe IVIAHNPOBAHUE»

(6azoeviit yposensv luac ¢ neoemo, écezo 33 uaca), YMK O. C. I'abpuensna

Ne Tema ypoka HUcnonb3oBanue Jara
ypo 000py10BaHMS LIEHTPA Ilo Ilo
Ka €CTeCTBEHHOHAYYHON U | niany | ¢paxmy
TeXHOJIO0THYeCKOH
HaNpaBJIeHHOCTEH
«Touka pocra»
1 OCHOBHBIE CBEJICHUS O CTPOECHUHU aToMa. 02.09
2 | Ileppogmueckasi cucTeMa XMMUYECKHX 09.09
9JIEMEHTOB M YUYE€HHUE O CTPOSHUH aTOMa.
3 | CraHOBJICHUE U Pa3BUTHE MIEPUOTUUECKOTO 16.09
3aKOHA M TEOPHH XMMUYECKOTO CTPOCHHSL.
4 | MonHas XUMHYECKast CBSI3b M HOHHBIE 23.09
KPUCTAJUINYECKUE PELIETKH.
5 | KoBajieHTHasi XUMHYECKAsl CBSI3b. 30.09
6 | Merajunyeckasi ¥ BOIOPOHAS XMMUYECKAsI 07.10
CBSI3b.
7 | Ilonumepsl. 14.10
8 | JlucrepcHbIie CUCTEMBI 21.10
9 | KourpoabHasi paora Nel mo Teme: 28.10
«CTtpoeHue BelecTBay
10 | Kimaccudukaiuss XAMHUYECKUX PEaKIIni. 11.11
11 | CkopocTh XUMHUYECKUX PEAKIIUH. [Mu¢posas madboparopust 18.11
1o XuMuH (0a30BbIN
YPOBEHB ), KOMILJIEKT
1ocyibl 1 000pPYAOBaHUS
JUTS YYCHMYECKUX OTIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XMMUYECKUX PEaKTHBOB
12 | OGpaTUMOCTh XUMHUYECKUX PEAKIIHH. 25.11
XUMHUECKOE paBHOBECHE U CITIOCOOBI €r0
CMEIICHHSI.
13 | T'uoponus 02.12
14 | OkucnuTenpbHO-BOCCTAHOBHUTEIBHBIE PEAKIHN 09.12
15 | DnexTponu3 paciiaBoB U PacTBOPOB. [Tudposas nadopaTopus 16.12
IIpakTHuecKkoe MPUMEHEHUE IEKTPOIIU3A. 1o xuMuu (0a30BbIi
YPOBEHb), KOMIUIEKT
nocyzAbl U 000py10BaHUS
JUIS YYCHUUYECKUX OTBITOB
(puzuka, xumus,
OuoJIOTHS ), KOMIIEKT
XUMHYECKHX PEaKTHBOB
16 | KonTpoabsHas pa6ora Ne2 mo teme: 23.12
«XHMHYeCKHE PeaKkIum»»




17 | IlpakTtuuyeckas padora Nel Pemenne [Mudposas maboparopust 13.01
IKCIMEPUMEHTAIBHBIX 32124 MO TeMe: 1o XuMuu (0a30BBIN
«XuMnyeckas peakuus YPOBEHB), KOMITJIEKT

MOCY/IbI 1 000PYIOBAHUS
JUTSI Y9CHUYECKUX OMBITOB
(pusuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XHUMHUYECKUX PEaKTHBOB

18 | Merayuisl 20.01

19 | Hemerasmibl 27.01

20 | Heopranuueckue ¥ OpraHu4eCKUe KUCIOTHI 03.02

21 | HeopraHudyeckre ¥ OPraHu4deCKue KUCIOTHI 10.02

22 | Heopranuyeckue U OpraHu4eCcKUe OCHOBAHMSI 17.02

23 | HeopraHuyeckre U OpraHndecKue OCHOBAHUS 03.03

24 | HeopraHudyecKre U OpraHu4YecKue 10.03
amM(OTEpHbIC COCTMHCHUS

25 | Comu 17.03

26 | KonTpoubHasi pa6ora Ne3 mo Teme: 24.03
«BemecTBa M X CBOICTBAY

27 | lIpakTuueckasi padora Ne2. Pemenue [udposas naboparopust 07.04
IKCIEPUMEHTAJBLHBIX 32/1a4 10 TeMe: 1o XxuMuu (0a30BbIN
«BemecTBa 1 UX CBOICTBa» YPOBEHB ), KOMIUICKT

MOCY/BI U 000PYyIOBaHUS
JUIS. YYCHHUYECKUX OIBITOB
(pusmka, xumus,
OMOJIOTHSI ), KOMILJIEKT
XUMHYCCKUX PEaKTHBOB

28 | Xumuueckas TexHojorus. [Ipou3BoacTBO 14.04
aMMHaKa U METaHOJIa.

29 | Xumudeckast paMOTHOCTb KaK KOMITOHEHT 21.04
o0IIel KyJIbTYpHI YeIOBEKa.

30 | Ypok-00001eHue o Teme: «XUMUs U 28.04
COBpPEMEHHOE OOIIECTBOY

31 | Knaccudukanusi HEOPraHM4eCKHX BEIISCTB 05.05

32 | Knaccugukarysi OpraHuuecKruX BEIeCTB 12.05

33 | UroroBslit ypok 19.05

PACCMOTPEHO
Ha 3aceganuu [1IMO
€CTECTBEHHO — MaTEMAaTHYECKOI0

HKJIa

[Iporokon Ne 1 ot
« 31 » 08
PykoBonutens MO
JI.B.Cykanenko
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COI''TACOBAHO

ITporoxoin 3acenanust MC

MBOY Muxaiinosckast COIL Nel5

[Tpotokon Ne_1 ot
«31 » 08 2022 r.
ITpencenarens MC
A.H.Ilepenepeen




