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MNOACHUTEJIBHASA 3AIIMCKA
O0masi XapaKkTepUCTHKA MPOrpaMMblI

Pabouas mporpamMma mo XMMHHM IpeHa3HAa4YeHa i oOydaromuxcs 11 kimaccoB, n3ydaronux mpeaMeT Ha 0a30BOM YpoOBHE M pa3zpaboTaHa B
COOTBETCTBHUH CO CJIEIYIOIIUMU JOKYMEHTaMHU:

1. ®epepanbHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPEIHEro OOIIero o0pa3oBaHUs, YTBEP)KICHHOTO MPUKa30oM MUHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012r., Ne413;
2. llpukaza MunucrepctBa mpocBenienusi Poccuiickoit @enepanmu ot 20 mas 2020 r. Ne 254 «O6 yrBepkaeHHH (enepaabHOTO MEepEeUHs

y4eOHUKOBY, Ipuka3zoM «O BHECEHUH U3MEHEHUI B (hefiepaabHblil epeueHsb yaeOHukoB» No766 ot 23 nexabps 2020;

3. YueOHoro 1miaHa,

[Tporpamma paccumntana Ha 1 rox oOyuenus. Obiree Konu4yecTBo 4acoB 66. Ha peanuzanuio mporpaMmbsl OTBOIUTCS 2 Yaca B HEAEIIIO.

[Mpenver xumuM crenu@UUeH. YCHEIIHOCTh €ro HM3YYCHHUs CBs3aHAa C OBJIAJICHUEM XHMHUYCCKHM S3BIKOM, COOJIFOJICHHEM TEXHHUKHU
0€30MacHOCTH IPH BBITOJIHEHUU XUMUYECKOTO IKCIIEPUMEHTA, OCO3HAHHUEM MHOTOUHCIICHHBIX CBSI3€H XUMUU C IPYTUMH MPEAMETAMHU.

Leas mporpaMmbl - BOOPY)KEHUE YYAIIUXCS OCHOBAMHU XMMHUYECKUX 3HAHUN, HEOOXOAMMBIX JJIs MMOBCEIHEBHOW KU3HH, MPOU3BOICTBEHHON
NesITeIbHOCTH, TPOJIOJDKEHUST 00pa30oBaHUs, MPABUIBHON OpHUEHTAIlMM U TMOBEJCHUU B OKpPY)KAIOIIEW cpese, BHECEHHE CYIIECTBEHHOTO BKJIaja B
pa3BUTHE HAYYHOTO MUPOTIOHUMAHHUS YUaIIHXCS.

B nanHoit mporpamme BbIpakeHa TYMaHUCTHYECKast U XMMHUKO - DKOJIOTMUYECKasi HAllPaBICHHOCTh U OPUEHTAIMs Ha pa3BUBarollee 00ydeHHe.
B Heil oTpaxkeHa cucTeMa BaXXHEHITUX XUMHUYECKMX 3HAHWUM, PACKPBITa POJb XUMHH B TMO3HAHUHM OKPYKAIOIIETO MHpPA, B TOBBIIMICHUH YPOBHS
MaTepuaIbHOU KU3HU OOIIECTBa, B Pa3BUTHH €T0 KYJIbTYPHI, B PEHICHUH BaXKHEHIIINX MPOOIEM COBPEMEHHOCTH.
3agauyu nporpamMmsbi:
* BOOPYXXHUTb yUalXCs 3HAHUSIMH OCHOB HayKU M XUMHUYECKOW TEXHOJIOTHH, CIOCO0aMU UX  A0OBIBaHUSA, IEpepaboTKU U MPUMEHEHHUS;
" PACKpBITHh POJIb XUMHH B MO3HAHUHM TPHUPOILI U OOECIIEYECHUHU KU3HHU OOIIECTBA, MOKAa3aTh 3HAYEHHE OOIIEr0 XMMHUYECKOTOo OOpa3oBaHUs IS
MPaBIJILHOM OPUEHTAIIUU B )KU3HU B YCIOBUAX YXYIICHUH SKOJIOTHYECKONH OOCTaHOBKH;
" BHECTH BKJIAJl B Pa3BUTHE HAYYHOTO MUPOIIOHUMAHUS YICHUKA;
® Ppa3BUTH BHYTPEHHIOI MOTHBAIIMIO YYCHHUS, TOBBICUTH HHTEPEC K MO3HAHUIO XHMUH;
® PpPa3BUTbH FKOJOTUUYECKYIO KYJIbTYPY YUALIUXCH.



PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

B xome mpenonaBanus xumuu, pabouas mporpaMma mpeaycMaTpuBaeT (OPMUPOBAHUE Y ydalluXcs OOIIeyd4eOHBIX YMEHHUH M HaBBIKOB,
YHHUBEPCAIBHBIX CIIOCOOOB EATEIFHOCTH M KIFOYEBBIX KOMITETEHITHA.

B osTroM HampaBieHUM NOpUOpUTETAMHU Uid Y4eOHOro mpeaMmeTa «XHUMHS» Ha CTYNEHH OCHOBHOTO oOmmIero oOpa3oBaHHs SBISIOTCS:
UCIOJIb30BaHUE JUIsl TO3HAHMUS OKPYXKAIOIIEr0 MHUpPA Ppa3IM4HbIX METOJA0B (HAOMIOJEHUS, WU3MEPEHMs, OIbIThI, SKCIIEPUMEHT); IPOBEACHUE
MPAKTUYECKUX U JAOOPaTOPHBIX padOT, HECIOXKHBIX JKCHEPUMEHTOB U ONKMCAHHE HX PE3yJbTaTOB; HCIOIb30BAHHE PA3TUYHBIX HCTOYHHKOB
nHOpMAaLNKY JUIs PEIICHHsI TTO3HABATENBHBIX 33/1a4; COOJIIOJICHHE HOPM U MIPAaBUJI TIOBEJCHUS B XUMHUECKUX JIAOOPAaTOPHSX, B OKPYKAIOIIEH cpenie, a
TaK>Ke IPaBUJI 3J0pPOBOTO 00pa3a )KU3HU.

JlesiTenbHOCTh 00Pa30BATEIBHOTO YUPEKICHUS B OOYYECHUH XMMHH JIOJDKHA OBITH HaIlpaBieHA Ha JOCTHXKEHHE OOYYAIOIIUMHCS CIEAYIOIINX
pE3yNIbTaTOB:

Jluunocmmuvie pe3yniomamel:

1) B ICHHOCTHO-OPUEHTAI[MOHHOW cdepe — YYBCTBO TOPAOCTH 3a POCCHHCKYI0 XHMHYECKYIO HAyKy, T'yMaHH3M, OTHOIICHHE K TPYAY,
LEJIEYCTPEMIIEHHOCTD;

2) B TPY/IOBOIi chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHElIIei 00pa3oBaTebHOI TPaeKTOPHH;

3) B no3HaBaTeNIbHOMN (KOTHUTUBHOW, HHTEJUIEKTYaIbHOMN) cpepe — yMEHHE YIPaBIsATh CBOEH MO3HABATEIbHON AESITETbHOCTHIO;

4) dbopmupoBaHHE XUMHKO-IKOJOTHYECKOW KYIbTYPHI, SBISIONMIEHCS COCTABHOM YacThIO IKOJIOTMYECKOW W OOIIel KylabTYphl, 1 HAay4HOTO
MHUPOBO33PEHNUS;

5) yMeHue OlLIeHUBATh CUTYAIUIO U ONEPATUBHO MPUHUMATH PEIICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPUECKUX 3aa4.

Memanpeomemnvie peyromamuol.

l)ucnonbp3oBaHue yYMEHUH W HABBIKOB PA3IUYHBIX BHUJOB I103HABATEIbHOW JESATEILHOCTH, NPUMEHEHHUE OCHOBHBIX METOJIOB IO3HAHHUS
(cucTeMHO-UH(DOPMALIMOHHBIN aHAIN3, MOAECTUPOBAHUE) [Tl U3YYEHUS Pa3INYHBIX CTOPOH OKpY’KalolleH 1eHCTBUTEIbHOCTH;

2)UCTIONIb30BAHUE OCHOBHBIX HHTEJUIEKTYaJIbHBIX ONepauuii: (QopMyiaupoBaHUE THUIIOTE3, AaHAIU3 W CHHTE3, CpaBHEHHEe, 000O0IIeHHe,
CUCTEMaTU3alMs, BbISIBJICHUE IIPUYUHHO-CIICICTBEHHBIX CBA3€EH, IIOUCK aHAJIOIOB;

3)yMeHue reHepupoBaTh UEH U ONPEIEIATh CPEICTBA, HEOOXOAUMBIE JIJISl UX peallu3alliu;

4)yMeHue onpeensTh eI 1 33a4K JesITeIbHOCTH, BEIOMPATh CPEACTBA peIN3alluy LIeJH U IPUMEHSATh UX Ha MPaKTHKE;

5)ucnonap30BaHuE Pa3INYHBIX HCTOUHUKOB JUIS MTOJyUYEHUsI XMMUUYECKON HHPOpMAaIIIH.

IIpeomemmuuie pezynbmamol:
1.B mo3naBarenbHOI chepe:



e J1aBaTh OINpPEICIICHUS M3YyYCHHBIX MOHSTHH: BEMIECTBO (XMMHUYECKHI JIEMEHT, aTOM, HOH, MOJICKYJIa, KPHUCTAIUTMYECKasl PelieTKa, BEeIIeCTBO,
IMPOCTBIC U CIOXHBIC BCUICCTBA, XUMHUYCCKAA (I)OpMyJ'Ia, OTHOCHUTCIIbHAA MOJICKYJIApHAas MaccCa, BAJICHTHOCTb, OKCHUbI, KUCJIOThI, OCHOBAaHU,
coiu, aM(QOTEPHOCTh, HHIUKATOP, IEPUOTUICCKUN 3aKOH, TIEPUOUYECKAsi CHCTEMA, U30TOIbI, XUMUYECKasi CBSI3b, JICKTPOOTPULIATEILHOCTD,
CTCIICHb OKMCJICHUA, BHCKTpOJII/IT); XUMHYCCKadA pCaKkiusd (XI/IMI/I‘ICCKOG YpaBHCHUEC, T'CHCTHUYCCKAA CBA3b, OKUCICHUC, BOCCTAHOBJICHUC,
AJIEKTPOIMTUYECKAS JUCCOIUAIUS, CKOPOCTh XMMUYECKOH PEaKIIHH);

® ONNCHIBATh JCMOHCTPAIIMOHHBIC U CAMOCTOSATEIBHO MPOBEACHHBIC 3KCIIEPHUMEHTHI, UCIOJB3Ys JJISl STOTO €CTECTBEHHBIH (PYCCKUH, POIHOM)

SA3BIK U A3BIK XUMHWU,

OIMMCBIBATH U pa3jindaTb U3YYCHHBIC KJIACChl HCOPraHUICCKHUX COCI[I/IHGHHﬁ, IMPOCTHIC U CIIOKHBIC BEIIECCTBA, XUMHWYCCKHUEC PCAKIINH,

KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBIICHUS;

Ha6JHOI[aTI) ACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO ITPOBOAMMBIC OIIBITHI, XUMUYCCKHUE PCAKIIMU, ITPOTCKAIOIIUE B IIPUPOJC U B 6I>ITy;

JIeNIaTh BBIBOJBI M YMO3AKJIHOYCHUS M3 HAOJIOACHUMN, M3YUYECHHBIX XMMUYCCKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBONCTBA HEHM3Y4CHHBIX

BEIIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3YYCHHBIX;

CTPYKTYpUPOBATh U3YYEHHBIN MaTepual U XMMUUYECKYIO0 HHPOPMALUIO, OIYYEHHYIO U3 IPYTHX UCTOUYHUKOB;
® MOJICIUPOBATh CTPOCHUE ATOMOB JJIEMEHTOB IEPBOTO — TPETHETO MEPUOJOB (B paMKax H3YYCHHBIX MOJIOKeHWH Teopun J.Pesepdopna),

CTPOCHUE MPOCTEHIITUX MOJICKYJI.

2.B 11eHHOCTHO-OpUEHTAITMOHHOM cepe:
¢ AaHAJIM3HUPOBATH W OLCHUBATH IMOCICACTBUA IJIA OKp}DKaIOHICﬁ Cpeanl OBITOBOM U HpOI/I3BOI[CTB€HHOI\/JI JCATCIIPHOCTH YCJIOBCKA, CBSI3aHHOU C

nepepaboTKOM BEIIECTB.

3.B tpynoBoii chepe:
¢ JIPOBOAWTH XUMHUYECKUU SKCIICPUMCHT.

4.B cdepe 6e30mMacHOCTH KUZHEACATEIILHOCTH
® OKa3bIBaTh MEPBYIO MIOMOIIb PH OTPABJICHUAX, OYKOTAX U IPYTUX TPAaBMaXx, CBA3aHHBIX C BEIICCTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM.



COJAEPKAHUE YYEBHOI'O IIPEIMETA

Paccunrana Ha 66 yacoB (2 gaca B HEZIENIO)
KonTtposnbHbIX paboT — 6

[TpakTuyeckux padbot — 8

dopma UTOrOBOI aTTeCTallMi — KOHTPOJIbHAs padoTa.

Tema 1. BaxkHeiilnne XuMuyecKHe MOHATHS U 3aKOHBI (8 YacoB)

AtoM. Xumuueckuii anieMenT. M3otonsl. [IpocThie U CI0KHBIE BEIIECTRA.

3aKOH COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBpAIICHUS SHEPTrUU MPU XUMHUECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa.
BemectBa MOJIEKyISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

ATOMHBIE opOuTaH, S-, P-, d-, f-aekTpoHBl. OCOOEHHOCTH pa3MEICHHUs IEKTPOHOB [0 OPOUTAISIM B aTOMaxX MajbIX M OOJBIIUX ITEPUOIOB.
OHepreTuyeckue YpoBHH, MOAYpPOBHHU. CBsI3b MEPUOAMYECKOrO 3aKOHA U MEPUOAMYECKON CHUCTEMbl XMMHMUYECKHUX 3JIEMEHTOB C TEOpUEH CTPOEHUS
atoMoB. KopoTkuii ¥ NJIMHHBIA BapHaHThl TAaONMIIBI XUMHUYECKUX 3JeMEHTOB. [lojokeHue B MEpUOAUYECKON CHCTEME XMMHUYECKHX JJIEMEHTOB
BOJIOPO/ia, JAHTAHOUIOB, AaKTUHOMIOB M UCKYCCTBEHHO IOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTB M BaJIEGHTHBIE BO3MOXKHOCTH aToMOB. [leprognyeckoe n3MeHeHNe BaJIEHTHOCTH U Pa3MEPOB aTOMOB.

Pacuernble 3anqauun. Boruncnenue maccbl, 00beMa WM KOJIMYECTBA BELIECTBA 110 U3BECTHOM Macce, 00beMy WIIM KOJIMUYECTBY BEILIECTBA OJJTHOTO
13 BCTYNUBIIMX B PEAKIIMIO WIH MOJYYUBIINXCS B PE3YJIbTATE PEAKIIMU BEIIECTB.

Tema 2. CTpoeHue BemecTBa (7 4acoB)

XuMuyeckasi cBsi3b. Buabl 1 MexaHu3Mbl 00pazoBaHusi XuMu4eckon cBsizu. MonHas cBsizb. KaToHbl U aHuoHbl. KoBaneHTHas HemonspHas
cBsi3b. KoBaneHTHass mossipHas CBSA3b. ODJEKTpooTpuuarenbHOCTh. CTemneHb OKuciaeHus. Metamnuueckas cBsi3b. BojgopoaHas — CBSI3b.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB.

THunbl KPUCTAIUIMYECKUX PEUIETOK U CBOMCTBA BellecTB. [I[puurHbBI MHOTOOOpa3Hsl BEIIECTB: U30MEPHSI, TOMOJIOTHSI, aJNTIOTPOIIHSI, U30TOIHS.

JeMmoHcTpanuu. MoJenu MOHHBIX, aTOMHBIX, MOJIGKYJSIPHBIX M METAJUTMUECKUX KPUCTAITHYECKHX pemieTok. Ddext Tungansa. Moaenu
MOJIEKYJI H30MEPOB, TOMOJIOTOB.

PacueTHble 3anauu. Beuucinenne macchl (KOJMYECTBa BEIIECTBAa, 00beMa) MPOAYKTA PEAKLUUH, €CIAH JUIsl €ro IMOJyYeHHs JaH PacTBOpP C
ONPEACICHHON MacCOBOM JI0JIEN NCXOIHOTO BEIIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukanus XuMHUECKUX peakliuii B HEOPraHUYECKOM U OpraHN4ecKol XUMHH.

CKOpOCTh peakiuy, €e 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB. 3aKOH ACUCTBYIOLIMX Macc. DHeprus akTupaiuu. Karanus m xaTaau3aTopbl.
Obpatumocth peakuui. Xumuueckoe paBHoBecue. (CMellleHHME paBHOBeCUS MMOJA JeHCTBUEM pa3nuyHbIX ¢aktopoB. [Ipunnun JlellaTtenbe.
ITpon3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.



JleMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEaKIMM OT KOHLIEHTPAallUd U TemIepaTrypbl. Pa3nojkeHue mepokcuaa BOJOpOJa B MPUCYTCTBHU
karanu3aropa. OnpezaeneHue cpebl pacTBOpa ¢ IOMOIIbI0 YHUBEPCAILHOTO MHIUKATOPA.

JlabopaTopHuble onbIThI. [IpoBenenue peakinii HOHHOTO 0OMeHa /ISl XapaKTePUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

IIpakTnyeckas padora. BiusHue pa3anuHbiXx (pakTOpPOB Ha CKOPOCTh XUMHUUECKOH PEAKIINU.

PacuerHble 3axaun. Beruncienne mMacchl (KOJMYECTBA BEIECTBA, 00beMa) MPOJYKTa PEeaKIMK, €ClIl M3BECTHA Macca MCXOAHOIO BEIIECTBa,
COJIEPIKAIIEr0 ONPEIEICHHYIO A0 IPUMECEH.

Tema 4.PacTtBopsbl (7 4acoB)

Hucrniepcubie cucreMbl. Mctuaabie pacTBOpbl. CrIOCOOBI BBIpKEHHSI KOHIEHTPAIIMKA PACTBOPOB: MAcCcOBas JOJII PAaCTBOPEHHOTO BEIIECTBA,
MoJsipHas KoHIeHTpaius. Komiouaneie pacTBOphI. 301U, TEH.

OnexTponuTHyeckas auccouuanys. CHibHbIE U cladble 3JIeKTPOIUThl. Kuciomuo-ocnosHuvle g3aumooeticmeusi 8 pacmeopax. Cpena BOJIHBIX
pacTBOPOB: KUCHast, HEUTpalibHasI, menouHas. Honnoe npouszsedenue 600vi. Bomopoauslii mokasarens (PH) pacTBopa.

Tuoponus opeanuueckux u HeOP2AHUUECKuUx coeoOuHeHul.

IIpakTuyeckas padora. [IpurorosieHue pacTBopa ¢ 3alaHHON MOJISIPHOM KOHILIEHTpaluen

Tema S5.97exkTpoxumMuyeckue peakuuu (5 4acos)

XUMHYECKUE UCTOYHUKH TOKa. PSJ cTaHIAapTHBIX 3JEKTPOAHBIX MOTEHUMAJIOB. DJIEKTPOJIU3 PAaCTBOPOB M paciuiaBoB. [lowsmue o xoppo3uu
memannog. Cnocodul 3auumul om KOppO3UU.

Tema 6. Metansl (12 yacoB)

[TonockeHne MeTalJIOB B IMEPUOJWYECKOM cHCTeME XMMHMYECKHUX »dJeMeHTOB. OOmue CBoicTBa METayuioB. JJNEKTPOXMMHUYECKUN psij
HanpspkeHui Metamios. O0me crnocoObl MOTyYeHHs METAILIOB.

0O0630p MeTaJIIOB INIaBHBIX MOATPYNH (A-rpymi) NepuoJIuYecKoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB.

O0630p MertamioB raBHbIX HoAarpynn (b-rpynm) mepuoanueckoi CUCTEMBl XUMHUYECKHX 3JIEMEHTOB (Mefb, IIUHK, MUMAH, XPOM, XHcele3o,
HUKeb, NIAMUHA).

CruiaBbl METAJIOB.

Oxcupl ¥ THIPOKCH]IBI METAIIIOB.

JemoncTpanuu. O3HaKOMIICHHE ¢ 00pa3IlaMi METAJUIOB M WX COeAUHEHUN. B3auMoaeiicTBiEe MIETOYHBIX U MIET0YHO3EMEbHBIX METAIIJIOB C
BOJI0M. B3anMoseiicTBre Meiu ¢ KHCIOPOJOM H cepoil. DiekTponn3 pactBopa xiopuaa Meau (11). OneITel 0 KOPPO3UKM METAIUIOB U 3aLIUTE OT HEe.

JlabopaTopHble onbIThbl.B3anMoselicTBUe IMHKA U Kelle3a ¢ pacTBOpaMH KHUCIOT M Ienodeil. 3HaKOMCTBO ¢ oOpa3laMu METaJUIOB U UX
pyaamu (paboTa ¢ KOJUIEKIIUSAMH ).

Pacuernble 3agaumn.Pacuersl M0 XMMUYECKUM YypaBHEHUSIM, CBA3aHHBIE C MacCOBOW JI0JIeH BBIXOJA MPOJYKTAa PEaKIHUU OT TEOPETUUYECKU
BO3MOXKHOT'O

IIpakTuyeckas padora. PemeHne 3kcnnepuMeHTAIBHBIX 33/1a4 10 TeMe «MeTayn).



Tema 7. Hemeraminl (10 yaco)

O0630p cBoiicTB HeMeTauioB. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA THUIHMYHBIX HeMeTauioB. OKCHIObl HEMETAUIOB H
KHMCIIOPOJIOCOIEPIKAIIME KUCIOThl. Bo1OpoiHbIE COEAMHEHNS HEMETAIIIIOB.

JemoncTpanun.O0pa3ipl HeMeTasioB. O0pa3ipl OKCHI0B HEMETAIOB U KUCIOPOCOoIepKalux Kucinot. ['openue cepsl, pocdopa, xenesa,
MarHusi B KUCJIOPO/IE.

JlabopaTopHble onbITHI. 3HAKOMCTBO € 00pa3liaMyd HEMETAJJIOB U UX MPUPOJHBIMU COeAMHEHUSIMU (paboTa ¢ KosuiekuusMu). PacnoznaBanue
XJIOPUJIOB, CYIb(HaTOB, KApOOHATOB.

['eHeTnyeckas CBSI3b HEOPTAaHMUECKUX M OPTaHUYECKUX BEIIECTB.

IIpakTuyeckas padora. PemieHue s3xcnepuMeHTaIbLHBIX 3a1a4 110 TeMe «HemeTamabi».

Tema 8. Xumus u ku3Hb. (54.)

XUMHS B NPOMBIIUIEHHOCTH. [[pUHIMNBI XUMHUYECKOTO MPOU3BOJCTBA. XUMHUKO-TEXHOJIOTMYECKUE MPHUHIUIBI TPOMBIIUIEHHOTO MOIYYeHUS
MetaiuioB. [IponsBoacTBo uyryHa. [Ipon3BoaCcTBO cTasu.

XuMus B ObITYy. XUMUYECKasl TPOMBIIUICHHOCTh M OKpY Karolias cpesa.

IpakTukym (54). PemreHne sKCiepUMEHTANBHBIX 33]1a4 10 HEOPTaHWYECKON XUMHH; PEIlICHHE IKCICPHUMEHTABHBIX 3a/1a4 [0 OPraHHuYeCKON
XUMHH; pelIeHrne TPAKTUUECKUX pacUeTHBIX 3a/1a4; MOJIydeHHe, cCoOMpaHue U Paclio3HaBaHUE T'a30B.



TEMATHUYECKOE IINTAHUPOBAHHUE 11 knace

No paznena u HanmMeHnoBanue pa3iesioB U TeM VYuebnsbie yacel | KOHTpoJIbHBIEC PaOOTHI ITpakTHueckas yacTb
TEM J1a00paTOPHBIC OMBITHI | MPAKTHYECKUE PAOOTHI
1. Baxueimme XuMUYEeCKHE TOHITHS U 8 1 - -
3aKOHBI
2. CtpoeHue BenecTBa 7 1 - -
3. XHWMHYECKUE PEAKITUU 7 - 2 -
4. PactBops1 7 - 1 1
5. DIEKTPOXUMHUYECKUE PEaKLIUU 5 1
6. MerTamasl 12 1 1 1
1. Hemeramnsr 10 1 2 -
8. XUMHS U )KU3HDb 5 - - -
9. [IpakTukym,060011€H1E 5 1 - B
Hroro: 66 6 6 8
YYEBHO-METO/IUYECKOE OBECIIEYEHUE
Vuebnurxu:

1. Xumus.11 xnacc. I'.E.Pym3utuc, ®.I.®enpaman, - M.: [Ipocsemenue, 2019

Yuyebno-memoouueckue nocobus:
1.Metoauueckoe nocobue. 11 kmacc.I'apa H.H., - M.: [Ipocsemenue, 2009

Obpazosamenvhbie UHMeEPHEM-pPecypchbl:
1. https://learningapps.ora/

2. https://videouroki.net



https://learningapps.org/
https://videouroki.net/

3. https://foxford.ru
4. https://oge.sdamgia.ru/

OyenouHvle Mmamepuanvl:
1. 3amaunuk no xumuu. 11 knacc. H.E.Ky3nenosa, A.H.JIEBkunH. - M.: Benrana-I'pad.


https://foxford.ru/
https://oge.sdamgia.ru/
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