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1. lMosicHUTeILHAS 3aIUCKA

Pabouas mporpamma cocTaBlieHa Ha OCHOBE Nporpammbl npeameTHou auHuM ydeOHukoB O.C. IN'aOpuensna, U.I'. Octpoymona, C.A.
CnankoBa. 10 — 11 kiaccsl. bazoBsiit ypoBens. / O.C. I'abpuensn, .I'. Octpoymos, C.A. Cnaakos. — 2-e uzn. — M.: [Ipocsemienue, 2021.
®denepanbHblidi 0a3UCHBIN yUEeOHBIN MJ1aH 11 00pa3oBaTeNbHbIX yupexxaeHui PO npenycmaTpuBaeT u3ydeHue npeamera « Xumusi» B 11
KJIacce U3 pacuera 1 yac B HeJemto, 35 4acoB B TO/I.

B cooTBetcTBUM ¢ T0/10BBIM yueOHBIM TIaHOM MBOY « borosiBneHnckas cpeHss o01eoopa3zoBaTeiibHasl IIKOJIa» HAa U3YUYCHHUE TTPEIMETA «
Xumusi» OTBOAUTCS 68 yacoB , U3 pacuera 2 yaca B Heeno, 34 yueOHbiX Henenu. daktuyecku OyaeT BbJaHO 66 4acOB B CBSI3H C
Mpa3JHUYHBIMU JaTaMu. MaTepuan OyJeT BbIIaH 3a CUET YIUIOTHEHUS U YPOKOB — MOBTOPEHUSI.

Cpok peanuzaruu 1 yueOHBIN TOJT

Pabouas mporpamma 1o ydeOHOMY mpeamery «Xumusi» Ha 2022/23 yueOublit roa s odyuaromuxcs 11-ro kmacca MBOY BorosiBieHckast
COIII pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMU JTOKYMEHTOB:
denepanbHblif 3akoH OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoit denepanumy;

[Tpuka3z MunoOpHayku oT 17.05.2012 Ne 413 «O06 yTBepkaeHun GpeaepabHOr0 TOCYJapCTBEHHOTO0 00pa30BaTeIbHOTO CTaHaapTa CPEIHETO
o01rero oOpa3oBaHUs.

[lpuka3 Munobpuayku ot 30.08.2013 No 1015 «O6 yrBepxknenuu Ilopsimka opraHuzanuu W OCYIIECTBICHHS 00pa3oBaTeIbHOMN
JESITEIBHOCTU 1O OCHOBHBIM 00IIe00pa3oBaTeIbHBIM MPOrpaMMaM — OOpa30BaTENbHBIM MPOTpaMMaM HadajdbHOTO OOIIEro, OCHOBHOTO
0O0IIIEro ¥ CPEeTHETO 00IIeT0 00Pa30BaAHUSY;

[locTaHoBJIGHHWE TJIAaBHOTO caHuUTapHoro Bpada oT 29.12.2010 Ne 189 «O6 yrBepxknenun CanlluH 2.4.2.2821-10 "Canurtapho-
AMUAEMHUOJIOTUYECKHUE TPEOOBAHMS K YCIOBUSM M OpPTaHU3AIMU 00yUeHUs B 00IIe00pa30BaTENbHBIX YUPEIKICHUIX,

[IpumepHass ocHOBHass oOpa3oBarelibHash MporpaMma OCHOBHOTO oOmiero ooOpa3zoBanus (omo0OpeHa pemieHueM ¢eaepaabHOTo
METOIMYECKOT0 00beIMHEeHUS 110 001eMy oOpa3oBaHuto, mMpoTokoi ot 08.04.2015 Ne 1/15);


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/902350579/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/902256369/

["onoBoii kanennapusiii rpaguk MBOY Borosisnenckoit COLL ;

[lonoxxenne o pabodeil mporpamMme ydeOHBIX MPEAMETOB, KYpPCOB, HAMPAaBICHHBIX Ha JOCTIKEHHE OOpa3oBaTEIbHBIX PE3yJIbTaTOB B
cootBeTcTBUM ¢ TpeboBanusimu ®I'OC HOO, OO0, COO ;

Munnpocpemienus ot 28.12.2018 Ne 345 «O06 yrtBepxkaeHuu GeaepajbHOro nepeuHs y4eOHHUKOB, JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPU
pealn3zallid UMEIIIMX TOCYJapCTBEHHYIO aKKpEAUTAllMI0 00pa30BaTENbHBIX IPOrpaMM HA4dajlbHOIO OOIIEro, OCHOBHOI'O OOILEro,
CpeIHero o0111ero 00pa3oBaHusl OPraHU3ALMUAMHU, OCYIIECTBISIOUIMMHI 00pa30BaTEIbHYIO JEATEIbHOCTDY.

[Ipuka3 Munnpocsemenus ot 20.05.2020 Ne 254 «O06 ytBepxaeHUM (eepanbHOro nepeuns yueOHUKOB, TONMYIIEHHbBIX K UCTIOIb30BaAHUIO
Opy pealu3allid MMEIOIIHUX TOCYIapCTBEHHYIO AKKPEIUTALMI0 00pa30BaTENbHBIX INPOrpaMM HayajlbHOIO OOIIEro, OCHOBHOI'O OOILEro,
CpeaHero o0111ero 00pa3oBaHusl OPraHU3aLUIMHU, OCYIIECTBISIOUIMMHI 00pa30BaTEIbHYIO JEATEIbHOCTDY.

Xumus. [Ipumepusie pabouune nmporpammsl. [Ipeamernas muaus yaeouukoB O. C. INabpuensna, U. I'. Octpoymona, C. A. Crnankosa. 10—11
kiaccel. bazoBelil ypoBeHb: yueb. mocobue st oomeoopasoar. opranuzaiuii / O. C. IN'abpuensa, U. I'. Octpoymos, C. A. CnaakoB. — 2-¢
u3a. —M.: IIpocseenue, 2021.

2. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O NIPEJMETA

N3yyenue xumun B CTapiiei mkojie Ha 6a30BOM YPOBHE HANPABIICHO HA JOCTHKEHUE CICNYIONINX LeJIei:

® OCBOEHHUE CHCTEMBI 3HAHUM O XMMHUYECKON COCTAaBISAIOUICH €CTECTBEHHO-HAYYHOM KapTHHBI MHUPA, & TAKKE O CHUCTEME BaKHEHILINX
XUMHUYECKHUX MOHSITHI, 3aKOHOB U TEOPHIL;

® OBJIAJICHHE YMECHHUSIMU MIPUMEHSTH MOJYYECHHBIC 3HAHUS JJI1 OOBSICHEHUS Pa3HOOOPA3HBIX XUMUYECKUX SIBJICHUI U CBOWCTB BEIIECTB,
OLIEHKH POJIM XMMHUH B PA3BUTHU COBPEMEHHBIX TEXHOJIOTUM U MTOJTYYEHUH HOBBIX MaTEpPUAJIOB;

® pa3BHUTHE MMO3HABATEIIHPHBIX HHTEPECOB U MHTEIUICKTYabHBIX CIIOCOOHOCTEN B MIPOIIECCE CAMOCTOSITEIEHOTO MPUOOPETEHNUS 3HAHUHN U
YMEHUM MO0 XUMHUH C UCTIOJIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB MH(OPMALIMH, B TOM YHCJIE KOMIIBIOTEPHBIX TEXHOJIOTUH;


https://vip.1zavuch.ru/#/document/99/565295909/

e BOCMHTaHHE YOSKIECHHOCTH B MO3HABAEMOCTH MHUpPA, HEOOXOJAMMOCTH BECTH 3J0POBBIA 00pa3 JKU3HU, XUMHUYECKH TIPAMOTHOTO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO M OKPYKAOIIEH cpelie;

e TPHUMEHEHHUE MOJYyUYCHHBIX 3HAHUH U YMEHHH JIJIsl 0€30M1aCHOr0 MCIIOJIb30BAHMS BEIECTB U MATEPHAIOB B OBITY, CEJILCKOM XO35HCTBE
¥ Ha TPOM3BOJCTBE, a TAK)KE JUIA PCIICHUS MPAKTHUSCKUX 3a7a4 B IMOBCEAHCBHOW YKU3HHU, MPEIYNPEKIACHUSA SBICHUMA, HAHOCSIINX
BpE/ 3JI0POBBIO U OKPYXKAIOIIEH cpejie.

3agaun yuyeOHOro mpeamera «Xumusi» 11 kiacce:

Kypc obmieit xumuu 11 kitacca HampaBiieH Ha pelieHre 3aa4  HUHTErpallii 3HAaHUN yYaluXcsl T0 HEOPraHWYECKONW U OPraHUYEeCKONH XUMUU
C 1eJIbI0 POPMHUPOBAHUS Y HUX €IMHOM XUMHUYECKON KapTUHBI MUpa. Beayias uaes kypca — e IMHCTBO HEOPTaHMYECKON U OpPraHUYeCKOM
XMMHUHU Ha OCHOBE OOITHOCTH MX IMOHSTHH, 3aKOHOB M TEOPUI, a TAKKE HA OCHOBE OOIIMX MOJAX00B K KIacCU(DUKAIIMK OPTraHUYECKUX U
HEOPTraHUYECKUX BEIIECTB U 3aKOHOMEPHOCTSIM MTPOTEKAHUS XUMHUYECKUX PEAKITUN MEXKTy HUMHU.

3HAYUTEILHOE MECTO B COJICP’KAaHUH Kypca OTBOJUTCS XUMUYECKOMY dKCIepuMeHTY. OH OTKpPBhIBaeT BO3MOKHOCThH (DOPMUPOBATH Y
yUdaluxcs YMeHHs paboTaTh ¢ XUMHUYECKUMHU BEIIECTBAMHU, BBITIOJHATH IPOCTHIC XUMHUUECKHE OMBIThI, YIUT IIKOJILHUKOB 0€301TaCHOMY U
HKOJIOTHYECKH TPAaMOTHOMY OOpaIIeHUIO C BEIECTBAMU B OBITY U Ha MIPOU3BOJICTBE.

Jloruka u CcTpyKTypHUpOBaHHUE Kypca MO3BOJISIOT B MOJTHOM MEpE UCIOJIb30BaTh B 00YUEHUH JIOTUUECKHUE OTIepalliy MBIIIJICHUS : aHATU3 U
CUHTE3, CPABHEHHUE U aHAJIOTHIO, CUCTEMAaTU3alUI0 U 0000IIEHUE.

Pe3ynbTarsl u3ydenust xumuu B 11 knacce

B pesynbTare usyuenus xumuu B 11 kitacce yqamuecs JOJKHBI

3HATH/TIOHUMATD

BAKHEUIIINE XUMUYECKHUE MOHITHS: BEIIECTBO, XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAsl U MOJIEKYJISIpHAsI MacChl,
WOH, aJUIOTPOIIHS], U30TOIbI, XUMHYECKas CBS3b, JIEKTPOOTPULIATENbHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIICHUS, MOJIb, MOJIIPHASI Macca,
MOJISIPHBIN 00BEM, BEIIECTBA MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPBI, MIEKTPOIHT U HEIIEKTPOIUT, DIEKTPOIUTUIECKAS
JUCCOIIMAIINSI, OKHCIUTENh U BOCCTAHOBUTEIb, OKUCIICHUE M BOCCTAHOBJIICHUE, TETUIOBOM 3 (HEKT peakiiu, CKOPOCTh XUMHUUECKON PEaKIINH,
KaTaau3, XUMUIECKOEe PaBHOBECHE, YTIIEPOIHBIN CKEET, GyHKIIMOHAIbHAS TPYIINA, U30MEPHs, TOMOJIOTHUS;

OCHOBHBIE 3aKOHbI XUMHUH: COXPAHEHHSI MACChI BEILIECTB, IOCTOSIHCTBA COCTaBa, MEPUOJUYECKHI 3aKOH;

OCHOBHBIE TEOPUU XUMHH: XUMUYECKON CBSI3H, JIEKTPOIUTUUYECKON TUCCOLUALINU, CTPOCHHS] OPTaHUYECKUX COCAUHEHUI;

Ba)KHEMHIIIME BEIIECTBA U MaTEpHUaibl: OCHOBHBIC METAIIJIBI U CIUIABBI; CEPHAsl, COJIsTHAS, A30THASI M YKCYCHAsl KUCJIOTHI; IEJI0YH, aMMHAK,



MUHEpaJIbHBIE YIOOPEHUS, HCKYCCTBECHHBIC U CHHTETUYCCKUE BOJIOKHA, KaydyKH, TIJIACTMACCHI;

YMETh

HA3bIBATh: M3yUYEHHBIC BEIICCTBA 10 «TPUBUATBHOW WIIM MEXKTYHAPOIHOW HOMEHKIIATYPE;

OTIPEJICISITh: BAJICHTHOCTD U CTEIICHb OKUCJICHUSI XUMHYECKUX YJIEMEHTOB, THIT XUMUYECKON CBS3U B COCTMHECHUSX, 3PS/l HOHA, XapaKTep
CpeIbl B BOJHBIX PACTBOPAaX HEOPTaHWYCCKUX COCTUHEHUM, OKUCIUTENIh U BOCCTAHOBUTEb, IIPUHAICKHOCTh BEIIECTB K PA3TMIHBIM
KJIaccaM OpPTraHUYeCKUX COCTUHEHH;

XapaKTepHU30BaTh: JIEMEHTHI MJIBIX IIEPUOIOB 10 UX MOJIOKEHUIO B epuoandeckoii cucreme [[.M.MeneneeBa; o0IIre XUMUICCKHAC
CBOICTBa METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHECHHUIA,

OOBSCHSATH: 3aBUCHUMOCTb CBOMCTB BEII[ECTB OT MX COCTaBa M CTPOCHUS; IPUPOTY XUMHUYCCKOUN CBSI3M (MOHHOM, KOBAJICHTHOM,
METAJUTHYCCKOH ), 3aBUCHMOCTh CKOPOCTH XUMUYECKOW PEaKIIMK M IMOJ0KESHUS XUMUYECKOTO PABHOBECHUS OT Pa3IMIHBIX (PaKTOPOB;
BBITIOJTHATh XUMHUYCCKUH DKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHUIITNX HCOPTAHMYCCKUX U OPTaHUYCCKUX BEIICCTB;

POBOJAUTH CAMOCTOSATEILHBIM MIOMCK XUMUYECKOH WH(GOPMAIIMH C HCIIOIB30BAHUEM PA3IMYHBIX UCTOUYHUKOB (HAYYHO -TIOMYJISIPHBIX
W3JIaHWI, KOMITBIOTEPHBIX 0a3 JJaHHBIX, pecypcoB MHTepHETa); NCIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHH JIJIs1 00paObOTKH M Iepeaadn
XUMHAYECKOW MH()OPMAIIMH U €€ TIPEACTABICHUS B pa3IMIHBIX (hopMax;

MCTIOJIH30BaTh MPUOOPETCHHBIC 3HAHKS K YMEHHSI B IIPAKTUIECKON JEATEILHOCTH U TIOBCETHEBHOM JKU3HH IS

OOBSICHECHHSI XUMHUYECKHX SIBJICHHUM, TPOUCXOISIINX B PUPOJIE, OBITY M HA MPOU3BOJICTBE;

OTIpeIeTICHHS] BO3MOXXHOCTH NPOTEKAHUS XUMHUECKUX MPEBPAIICHUH B pa3IUIHBIX YCIOBUSAX M OICHKU WX TOCIIEICTBHIA;
OKOJIOTUIECKU TPAMOTHOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OLICHKH BIUSHUS XUMHUYECKOTO 3arpsi3HEHUST OKPY KAIOIIEH Cpelbl Ha OPTaHW3M YeJIOBEeKa M IPYTHUE KUBBIC OPraHU3MBI;
0e301acHOro O0paIeHus ¢ TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMH, JIA0OPATOPHBIM 000pYI0BAaHUEM;

MPUTOTOBJICHUS PACTBOPOB 3aJaHHOM KOHIIEHTPAIIMU B OBITY M HAa MIPOU3BOJICTBE;

KPUTUYECKOM OLIEHKHU JOCTOBEPHOCTH XUMUYECKON MH(POPMAIINH, TTOCTYMAIOIIEH U3 pa3HbIX HCTOYHUKOB.

3. COAEP)KXAHUE YYEBHOI'O ITPEJIMETA
Conepxxanue nmporpaMmMsbl y4eOHOro Kypca
Ctpoenue aroMa u nepuoauueckuii 3akon /1. . Menpeneena.
OcCHOBHbIE CBEICHUSI O CTPOCHHUH aTOMa.
Aapo: NIpoTOHBI U HEUTPOHBI. M30TONIBI.  DNIEKTPOHBL. DNEKTPOHHAS 000704Ka. DHEepreTuyeckuii ypoBeHb.OCOOEHHOCTH CTPOCHUS



AIEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 4-T0 U 5-ro mepuo10B nepuoaudecko cuctemsl J{. 1. MenaeneeBa (mepexoaHbIX 3JIEMEHTOB).
[Tonsitue 00 opOuTaANIX. S- U p-OpOUTAIU. DIAEKTPOHHBIE KOH(PUTYpALIUA ATOMOB XUMHYECKUX 3JIEMEHTOB.
[Tepuonnueckuit 3akoH Menneneena [[.11. B cBeTe ydeHUsA O CTPOEHUU aTOMa.

Otkpeitue /. U. MenneneeBbIM NEpUOANYECKOTO 3aKkoHa. [lepuonnueckas cucrema xumuyeckux 3iaeMeHToB . 1. Menneneesa -
rpaduueckoe 0ToOpakeHHE MEPUOANYECKOr0 3aKoHa. PUZNYECKUN CMBICH MOPSAKOBOTO HOMEPA 3JIEMEHTA, HOMEPA MEPUO0Ia U HOMEPA
rpynmnsl. BaneHTHbIE 21€KTPOHBI. [[pMYrHBI N3MEHEHUS CBOKCTB 3JIEMEHTOB B ITEPUOJAX U rpynnax (IJ1aBHbIX MOATPyNIax).
[lonoxeHne BOAOPOAA B IEPUOIUUECKON CUCTEME. 3HAUCHHE NEPUOINYECKOT0 3aKOHA U IEPUOINYECKON CUCTEMBI XUMUYECKHUX JIEM EHTOB
1. 1. Menaeneena 115l pa3BUTHS HAYKH U IOHMMaHUS XMMHYECKON KapTUHBI MUPA.

CrpoeHue BelecTsa.

HNonnas xumuueckas cBsa3b. Katnonsl u annonsl. Knaccudukanus nonon. Monnble kpuctaminyeckue pemeTku. CBONCTBA BEIIECTB C 3TUM
TUTIOM KPHCTAJUIMYECKUX PELIETOK.

KoBaneHTHas xuMuueckasi CBsi3b. JJIEKTPOOTPHULIATENBHOCTD. [lonsipHas u HenonsipHas KoBajleHTHbIE CBsA3U. Junoib. [1oaspHOCTh CBS3M U
HOJIIPHOCTH MOJIEKYJbl. OOMEHHBIN U TOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBsI3H. MONEKyJIIpHbIE U aTOMHBIE
KpUcTauInyeckue pemerky. CBOMCTBA BEIIECTB C ATUMHU TUIIAMHU KPUCTAIUTMYECKUX PELIETOK.

Merannuyeckas xuMudeckas cBsizb. OCOOEHHOCTH CTPOCHHS aTOMOB METaIOB. MeTayuinyeckasi XMMUYEeCcKast CBSI3b U MeTaJuInuecKas
KpUcTajunyeckas pemerka. CBOICTBa BEMIECTB C ’TUM TUIIOM CBSI3H.

Boaoponnas xumuueckast CBA3b. MeXKMOJEKYJIsIpHas U BHYTPUMOJIEKYJIApHAs BOAOPOAHAS CBSI3b. 3HAUCHHE BOJOPOJIHON CBS3H IJIA
OpraHu3aluu CTPYKTYp OHOIOIMMEPOB.

KommiekcHrle coeTnHEeHUS

['a3000pa3Hoe cocTosHME BemecTBa Tpu arperaTHbIX COCTOSIHUSA BOJbI. OCOOEHHOCTH CTPOCHHS Ta30B. MOJSpHBIA 00bEM Ta3000pa3HbIX
BemecTB. [Ipumepsl Ta3000pa3HbIX MPUPOTHBIX CMECE: BO3YX, TPUPOAHBIN ra3. 3arps3HeHne atMochepsl (KUCIOTHBIE TOXKIH,
napHUKOBEIN 3 dekT) u 6oprda ¢ HuM. [IpencraButenn ra3000pa3HBIX BEMIECTB: BOAOPOI, KHCIOPOJ, YIJICKUCIBIN Ta3, aMMHUaK, STHJICH.
Wx monyuenue, coOupanue U pacro3HaBaHUE.

XKunkoe cocrosiue Bemectsa. Boga. [lorpebiienne Bobl B OBITY U Ha IPOU3BOJICTBE. JKEeCTKOCTh BOABI U CITIOCOOBI €€ YCTPaHCHHS.
MuHepasibHbIE BOJIBI, UX UCIIOTB30BAHUE B CTOJIOBBIX M JICYCOHBIX MeIsx. KUIKue KPUCTAIUTBI U UX TIPUMEHEHHE.

TBepmoe cocrosinne BemecTBa. AMOpQHBIE TBEpP/IbIC BEIIECTBA B MPUPOJIC U B KU3HM YEIOBEKA, X 3HAYCHUE U TPUMEHEHUE.
Kpucrannmmueckoe cTpoeHne BemecTna



BemectBa MOJEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB

['ubpunuzanus aTOMHBIX OpOUTaTIEH.

Teoprst XUMHUYECKOTO CTPOEHUSI OpraHndeckux Bemects A.M. bytneposa

[Tonumepsl - BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS. [Tnactmaccsl, OMOMOIUMEPHI, JIACTOMEPHI, BOJIOKHA.

XUMHUUYECKUE PEaKIINU

Peakiuu, uaymniue 6€3 U3MEHEHHS! COCTaBa BEIIECTB. AJUIOTPONUS U aJITIOTPOITHBIE BUIOU3MEHEHUS. [[puyuHbI aJutoTponuu Ha IpuMepe
MoaudUKaui Kucjaopoza, yriaepona u gocdopa. O30H, ero 6uosorudeckas poinb. zomepsl 1 nzomepus.

Peaxiuu, uaynime ¢ “3MEHEHHUEM COCTaBa BEIEeCTB. Peakiuu coeuHeHus, pa3ioKEHMs, 3aMeIIeHUsI 1 00MEHa B HEOPraHUYECKON U
OpraHu4YecKoi XuMuu. Peakiuu 3k30- U 3HA0TepMUUecKue. TermnoBoi 23 HEKT XUMUYECKON peaKkIuyi U TEPMOXUMHUYECKUE YPaBHEHUS.
Peakuun  ropeHus, Kak  YacTHBIU ciay4au AK30TEPMHUYECKUX PEAKIIHUH.

. CKOpOCTh XUMHUYECKON peaKIii. 3aBUCUMOCTb CKOPOCTH XUMHUECKOM PEaKIMU OT MPUPOJIbI PEArUPYIOIIUX BEUIECTB, KOHIICHTPALIUH,
TeMIEpaTyphl, MIIOMIAAN TOBEPXHOCTH COMPUKOCHOBEHHUS U KaTanuzaTopa. Peakunu romo- u rereporeHnsie. [lonsitue o karanuse u
Karanusaropax. DepMeHThI Kak OMOJIOTUYECKHE KaTallu3aTOPbl, 0OCOOEHHOCTH X (PYHKIIMOHUPOBAHMUS.

O6patuMocTs XUMHUECKUX peakiuii. HeoOpaTumbie 1 0OpaTuMble XuMuuyeckue peakiui. CoCTOssHUE XUMUYECKOTO PABHOBECHS IS
00paTUMBIX XUMHUYECKUX peakiuii. CriocoObl CMEIEHUs XUMUYECKOTO paBHOBECHSI Ha MpUMepe CuHTe3a aMMuaka. [lonaTre 06 OCHOBHBIX
HayYHbIX IPUHLMIAX IPOU3BOICTBA HA IPUMEPE CUHTE3a AMMHAKA WM CEPHOM KUCIIOTHI.

OKHCTUTENBHO — BOCCTAHOBUTEINbHBIE peakiuu. Ctenenb okucienus. OnpeaeneHue CTeNeHn OKUCICHHS 10 popMylie COeTMHEHUS.
[TonsiTHE 00 OKUCIUTENBHO- BOCCTAHOBUTENBHBIX peakiusix. OKUCICHNE U BOCCTAHOBIICHNE, OKUCIUTENbh U BOCCTAHOBUTEb.
Jucnepcueie cuctemsl. PacTtBopsl. [Iponeccel, mpoucxosimye B pacTBOpax
Hucnepcurie cuctemsl. [lonsTHe 0 nUcTiepcHBIX cucTeMax. JucnepcHas dasza u nucnepcuonHas cpena. Kimaccudukarus aucinepcHbIX
CHUCTEM B 3aBHCHUMOCTHU OT arperaTHOr0 COCTOSIHHS TUCIIEPCHON Cpe/ibl U AUCTIEPCUOHHOM (a3bl. ['pyboaucnepcHbie CHCTEMBI: IMYIIbCHH,
CYCIICH3UH, a3pO30JI1. TOHKOAUCTIEPCHBIE CUCTEMBI: T€JIA U 30JIH.

CocraB pactBopoB u cMmecel. [ToHsATHE «10/151» U €€ pa3HOBUIHOCTHU: MaccoBasi (40JI 3JIEMEHTOB B COCIMHEHUH, JOJISI KOMIIOHEHTA B CMECHU

- JIOJIsl TPUMECE, T0JIs1 pACTBOPEHHOI'O BEILIECTBA B paCTBOPE) U 00beMHasl. J[071s1 BbIX0a MPOAYKTA PEAKIMKU OT TEOPETUUECKH
BO3MOKHOTO.

Porb Boziet B xumrrdeckoit peakimn. icTiHHBIE pacTBOPHL. PacTBOpUMOCTh 1 KiTaccuUKaIFs BEMIECTB IO ’TOMY MPU3HAKY: PACTBOPUMBIC,
MaJIOpaCTBOPUMBIE M HEPACTBOPUMBIE BELIECTBA. DIEKTPOJIUTHI U HEIJEKTPOIUTHI. DNEKTPONIUTHYECKast aucconuanus. Kuciorsl,



OCHOBAHUS U COJIM C TOYKH 3PEHHUS TEOPUH DIICKTPOIUTUUECKON THUCCONMAMU. XUMHYECKAE CBOMCTBA BOJbI; B3aUMOAECHCTBHE C
MeTalJlaMHi, OCHOBHBIMU U KHCIIOTHBIMHM OKCUJIAMU, PA3JI0KEHUE U 00pa30BaHUE KPUCTAIIOTUAPATOB. Peakiuu rupatanuu B
OPraHUYECKON XUMHUMU.

['uaponuns opraHMYeCKUX U HeOpranudeckux coenunennil. Heoopartumelii rugponus. OOpaTumslil rufponuns conei. ['uaponus
OpPraHWYECKUX COCIMHEHUH U €ro MPaKTUYECKOE 3HAUEHUE ISl IOJIyYEHUS TUAPOIUZHOTO CIIMPTa U MbUIA. bruonorndeckas poiab rugpounsa
B IJJACTUYECKOM M HEPreTUYEeCKOM 0OMEHE BEUIECTB U SHEPIUU B KIIETKE.

BemecTBa u ux cBoiicTBa

MeTtannsl. B3aumopeiicTBie METAJIOB ¢ HEMETAJJIaMU (XJIOPOM, CEpOi M KUCI0po1oM). B3anmoielicTBrE 1ET0YHBIX U
HIEJI0OYHO3EMENIBHBIX METAJIJIOB C BOJAOUM. DJICKTPOXUMUUECKUN psijl HANPSHKEHU METaIoB. B3anmoaelcTBHEe METAIIOB C pacTBOpamMu
KHUCIIOT U coJiel. AnromuHoTepMmust. Bzaumopeiicteue Hatpusi ¢ 3TaHosioM U heHosom. Koppo3us metamios. [ToHsaTHE 0 XUMHUUECKON U
ANEKTPOXUMHUYIECKON KOPPO3rUK MeTaIOB. CTIOCOOBI 3aIIUThl METAJIJIOB OT KOPPO3UH.

DNEKTPOaU3. DNEKTPOIU3 KaK OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MPOIECC. DIEKTPOJIU3 PpacIIaBOB U pACTBOPOB HA IpUMeEpE XJI0pHuaa
HaTpus. [IpakTHueckoe NTpUMEHEHHE 3IIEKTPOIIU3A.

Hewmertannpl CpaBHUTEIbHAS XapaKTEPUCTHKA raJOT€HOB Kak HanOosiee TUIIMYHBIX MTPeACTaBUTENeH HEMETAJIJIOB.

OxucnuTenbHbIe CBOMCTBA  HEMETAJUIOB (B3aUMOJIEHCTBUE C METAJUIAMH U BOJOPOAOM). BoccTaHOBUTEIbHBIE CBOMCTBA
HEMETAIIOB (B3aUMOJIEHCTBUE € 00JIee ANEKTPOOTPUIIATEIbHBIMU HEMETAITIAMU U CIIOKHBIMH BEILIECTBAMU-OKUCIUTEIIAMHU ).
Kiaccudukanuys kuciaor. XuMHUYECKHE CBOMCTBA KUCIIOT: B3aMMOJICHCTBHUE C METaJNIaMH, OKCUJAMU METaUIOB, THAPOKCUAAMU
METAaJIJIOB, COJIIMH, CIUPTaMU (peakiust ATeprudruKaIum).

OcoOble CBOICTBa a30THOM U KOHIIEHTPUPOBAHHON CEPHON KHCIIOTHI.

OcHoBaHus HeOpraHUYecKkue u opranndeckue. OCHOBaHUS, UX KiIaccHuPUKanyg. XUMHYECKHE CBOMCTBA OCHOBAHMUIA: B3aUMOJICHCTBUE C
KUCJIOTaMU, KUCIIOTHBIMU OKCUJIAMU U COJISIMU. PaznoxennenepactBopumbix  ocHoBanmid. C o 1 u. Knaccudukamnus comneit:
CpPENHHUE, KUCIIBIE U OCHOBHBIE. XMMUUYECKHE CBOMCTBA COJIEN: B3aUMOJEHUCTBUE C KUCIOTAMU, LIEJI0YaMH, METAJJIAMH U COJISIMH.
[IpencraButenu coneit u ux 3Ha4eHUE. XJIOPHUI HATPHs, KapOoHAT Kanblus, pocdaT Kanbius (CpeaHUE COMHN); TUAPOKAPOOHATHI HATPUS U
aMMOHWUS (KUCIBIE cOoNn); THApokcokapoonar menu (I1) - mamaxut (OCHOBHAS COJIb).

KauecTBeHHBIC peakiny Ha XJIOPU-, CyIb(}ar-, 1 KapOOHAT-aHHOHBI, KATHOH aMMOHWUSI, KaTHOHBI xkene3a (I1) u (1I1).

I'eneTnueckas CBsI3b MEXK]y KJIACCAMU HEOPTraHUYECKUX COCIUHEHHUIM.



[loHsITHE O TEHETUYECKOW CBSI3U U T€HEeTHYECKUX psaaax. ['eHeTuueckuil psa Mmeramia. ['enetnueckuil pan Hemeramia. OcoOeHHOCTH
T€HETHYECKOro psiJia B OpraHu4ecKoil XuMuK. XUMHS B ’KU3HU oO1ecTBa [Ipon3BoACTBO CEPHON KUCIOThI, aMMHAKa, YyT'yHa U CTaJIH,
yA0OpEHU U MOJTUMEPOB.
KanengapHo-teMaTu4eckoe mJiaHUPOBaHue

JJIEKTPOHOB B
aToMe.

AIIEKTPOHHBIE (POPMYITHI
CTPOCHHS aTOMOB.

Ne Jara KosmmuectBo Tema ypoxka ILnanupyemsle Tun/¢gopma ypoka CpencrBa | Buabl n popmbl
n/ | wian | ¢akr 4acoB pe3yJibTaThbl 00y4eHus! HALJISATHOCT KOHTPOJIsI
n Ha3zBanue U,
pasnena 20P
1 102.09 BBonnbrit 3natb: Baxknelue noHsatus | Ypok YPOK-JEeKIUS Tabnuna [IpenBapurensH
MHCTPYKTaX I10 XUMHH: aTOM, U3y4YECHHUS [1CXD, BIIl KOHTPOJIb,
TEXHUKE OTHOCHTEIIbHAsI ATOMHAs U HOBOTO npe3eHTanus | Oecena
= 0€30I1aCHOCTH. MOJIEKYJIIpHAst MacCBhl, Marepuaia
§ ATOM — ClO’KHasE | BJICHTHOCTB U CTEIICHb
= 4acTHLA. OKHCJICHHS.
©, Cocrosaue YMeTh: COCTaBIATh




05.09 DNEeKTPOHHBIC 3HaTh: CYIHOCTh TOHSATHS KOMOWHUPOBA | CMEIIaHHBIN Tabnuua Texymmmii
KOoH(UTypauu «aTOMHasi OpOHTaIbY, HHBII [ICXD KOHTPOJIb
aTOMOB AJIEKTPOHHAs KJlac- 3HaHUH, OIIPOC
XUMHYECKHUX CHU(HKAIINIO IIEMEHTOB (S, p-

AIIEMEHTOB. 3JIEMEHTHI ),0COO0CHHOCTH

H3oTomsl. CTPOCHMS DIIEKTPOHHBIX
000J104eK aTOMOB
NEPEeXO/HBIX  TEPHOJIOB,
pacripeniesieHue IEKTPOHOB
10 YPHEPTETUIECKUM
YPOBHSIM M OpOUTAJISIM.
YMeTb: COCTaBIATH
AIIEKTPOHHBIE U
rpaduueckue Gopmyibl
CTPOCHHS aTOMOB.

09.09 Banentneie 3HaTh: MOHATUS CTEIICHb KOMOMHHPOBA | CMEIIaHHBIH Tabmuia C.P.
BO3MOXHOCTHU OKHCJICHUS U BaJICHTHOCTh HHBIH
aTOMOB XUMHUYECKUX DIIEMEHTOB. I[ICX5
XUMHYECKUX YMeTh: onpenensTh CTeneHb
3JIEMEHTOB OKHUCJICHUS U BAJIEHTHOCTD

aTOMOB B XUMUYECKUX
COEIMHEHUSIX.

12.09 M3 uIIC 3HaTh: CMBICII U 3HAYCHUE KOMOWHHMpOBA | CMEIIaHHBIN Tabmumia Texymuit
XUMUYECKUX [Mepuoanyeckoro 3akoHa, HHBIN [1CX5 KOHTPOJIb
3JIEMEHTOB TOPU30HTAIBHBIC U 3HAHU, OIIPOC

.M. MenneneeBa
B CBETE YUEHHUS O
CTPOEHHUHU aTOMA.

BEpPTUKAJIbHBIC
3aKOHOMEPHOCTH U UX
NPUYMHBL. YMETh: 1aBATh
XapaKTEPUCTUKY JIEMEHTA
Ha OCHOBAaHWH €ro
nonoxkenusd B [1C.




16.09 N3smenenue 3HaTh: 3aKOHOMEPHOCTH KOMOMHHMPOBA | CMEIIAHHBIH Tabmuna C.p.
CBOICTB W3MEHEHUS CBOWICTB HHBIN [CX5
3JIEMEHTOB U UX 3JIEMEHTOB M UX COCIMHEHUM
COeIUHEHUN B B [IC 1 ux npuyuHbI
3aBUCUMOCTHU OT
TMOJIOXKEHHUS B
MEePUOINYECKOMN
CUCTEME.

19.09 K.P. Ne 1 o 3HaTh: KIIIOUEBBIC MMOHATHUS Ypox KontponbHas Tabnua K.p.
teme: «CTpoeHue | TeMbl. YMETh: IPUMEHSATh KOHTPOJISL U pabota [1CX5,
aToma 1 MOJTY4CHHBIC 3HAHUS Ha OIIEHKH KapTOYKH C
[lepmoguueckuii | mpakTHKe. 3HaHUU U K.P.
3aKOH YMEHUI
J.M.MennaeneeBa
»

23.09 v 8 « - 'g Buner XuMuueckas CBI3b. Bubl Ypox VYpoxk - nekmus Monenu Oecena

E‘ = S.Ef = S',§ XUMHYECKUX XUMHYECKOMN CBS3H. U3yYEHUs KpUCTAJIJINYE

cBs3ei. Turel HOBOTO CKHX
KPUCTAIUTHYECKUX MaTepuana pEIEeTOK,
pelIeToK Mpe3eHTALHS




KoBanentuas
XUMHYECKAA
CBA3b.

3HaTh: OHATHE KOBAJICHTHAS
CBSI3b, €€ PA3HOBUIHOCTH,
HOJISIpHAST ¥ HENOJISIpHAs,
MeXaHHU3M ee 00pa3oBaHus,
MOHATHE
AJIEKTPOOTPHUIIATEIBHOCTB,
0OMEHHBIN U JJOHOPHO-
aKIETTOPHBIA MEXaHU3MBI
00pa3zoBaHusl KOBAJIEHTHOM
CBSI3U. YMETh:
XapaKTepu30BaTh CBOMCTBA
BEIIECTBA 110 THITY
XUMHYECKOH CBSI3U U THCATh
cxemy ee 00pa3oBaHUsI.

KOMOWHHpOBA
HHBIN

CMEIIaHHBIN

Mpe3EHTalNs

Texymmit
KOHTPOJIb
3HaHUH, OIPOC

8 [26.09
9 30.09
10 [03.10

HNonnas
XUMHAYECKAs
CBSI3b

3HaTh: TTIOHATHE HOHHASI
CBsI3b, KATHOHBI ¥ aHHOHEI,
MOHHBIEC KPUCTAJUTMYECKUE
pELIETKH, CBOMCTBA BEIIECTB
C 3TUM THIIOM PEIIETOK.
YMeTh: XxapakTepu3oBaTh
CBOICTBA BENIECTBA 110 TUITY
XHUMHUYECKOM CBSI3H U ITHCATh
cxemy ee 00pazoBaHUsI.

KOMOWHHpPOBA
HHBIN

CMeIIaHHbIN

Mpe3eHTalNs

Texymmit
KOHTPOJIb
3HAHUM, OMpoC

Bopoponnas u
MeTaInyecKas
XHUMHUYECKas
CBSI3b

3HaTh: MOHATHE
MeTaJINYeCcKas XMMHYECKast
cBs3b. O0IMe pu3nuecKue
cBocTBa MeTaylJIOB CIIJIaBHEI.
YepHbIe ¥ [IBETHBIC CIIJIABbI
CBolicTBa BEMIECTB C

KOMOWHHpPOBA
HHBIN

CMeEIIaHHbBIN

Mpe3CHTAlI A

Texymmit
KOHTPOJIb
3HAHUM, OMPOC




11

07.10

METAJUTNYECKO N
KPUCTaJUIMYECKOU
peurerkou. [lonsrue
BOJIOPOJHAS CBSI3b, €€ POJIb B

(GopMHUpPOBaHUU CTPYKTYP
OMOTIOIUMEPOB.

YMeTb: XapakTepu30BaTh
CBOMCTBA BEILIECTBA 10 TUITY
XUMUYECKOH CBSI3U U MIHCATh
cxeMmy ee 00pa3oBaHUsI.

12

10.10

13

14.10

['ubpumzamnus 3HaTh: BUJIBI THOpUAM3AIIMA | KOMOMHUPOBA | CMEIIaHHBIN npe3eHTauus | Texkymmit
QTOMHBIX aTOMHBIX opOuTane u HHBIN KOHTPOJIb
opOuTanei. reoMeTpudeckue GopMbl 3HaHUH, OTIPOC
I'eomerpus MOJIEKYJ. YMETh:
MOJIEKYIL. OIIPENENATh BU]L

rubpuauzanuu atoma C B

OPraHNYeCKOM COEIMHEHHH.
Teopus 3HaTh: OCHOBHBIC TPUHIIUIIBI | KOMOMHHUPOBA | CMEIIaHHBIN [Ipezentanus | C.p.
XUMHUYECKOTO CTPOEHHMS OPraHUYECKUX HHBIN , MOJienn
CTPOEHHUS COCIMHEHUH. OpraHuYecKH
OpraHUYeCKUX YMeTb: coCTaBIATh X BEIIECTB
Bemects A.M. (bopMyIBl OpraHUYECKHIX
byrneposa. BEILECTB.
[Tonumeps! — 3HaTh : BUJBI IOJIUMEPOB U KOMOHHHPO CMEIIaHHbIN Komnexkuus Texymuit
BBICOKOMOJIEKYJISI | OCOOCHHOCTH CTPOCHHUS BAHHBIN MOJIMMEPOB KOHTPOJIb
pHBIE MOJIMMEPOB. 3HaHU#, OPOC
COCIMHEHUSI.
[Tomumepnas

IMPOMBIINIJICHHOCT




b

AHTUKOPPYNLHOH
Hast
JeATeIbHOCTh Ha
IPOM3BOJICTBE.
14 17.10 [Inactmaccsl. 3HaTh : 0COOCHHOCTH KOMOMHHMPOBA | CMEIIAHHBIH O06pazubl
buononumepsl. CTPOEHUS IUIACTMACC U HHBIN [JIACTMACC U
DracToMepsl. BOJIOKOH, HEOPTaHUYECKHUX U3ICTUS U3
Bonokna. MOJIMMEPOB, OUOTIOTMMEPOB. HUX.
OO6pa31s
BOJIOKOH U
U3JICTTUS U3
HUX.
OO0pa31s
HEOpraHuvec
KUX U
OpraHUYecKu
X TIOJIUMEPOB
15 21.10 [IpakTnueckas 3HaTh: OCHOBHbIE IIPAaBUJIA [1/P [Ipumenenue O6pas31ibl
pabora Nel Tb. 3HaHUI Ha | IUTaCTMAacC U
«Pemenue YMeTh: IKCIIepUMEHTATBHO MIPAKTHKE U3JIeNHs U3
SKCIEPUMEHTAJIbH | ONPENENATh IIACTMACChl U HUX.
BIX 3aJ1a4 110 BOJIOKHA O6pa3ibl
OTIpEICTICHUIO BOJIOKOH U
1acTMacc u U3JICIHS U3
BOJIOKOH HUX.
16 P4.10 O06o06uieHne 3HATh: KJIIOUEBBIE MIOHATHUSA YPOK IToBTOopuTensHo | PasHOoypoBHE
3HAHWI 110 TEME TEeMbI. YMETh: peniaTh 00001IeHUS 1 | -0000IIAlOIINA | BbIE
NPEeJIOKEHHbIE YIIPAKHEHUS | CUCTeMaTH3all KapTOUKH C
H 33/1a4H. WY 3HaHUH 3aJJaHUsIMU,

CXEMBI U




TaOJIULBI 10

U3Y4YEHHOHN
TEMaTUKE
17 228.10 KoutponpHas 3HAaTh: KJIIOUEBbIE MOHATUS Ypok KonTpoibHast Kaprouku ¢
pabota Ne2 no TEMBI. Y METh: IPUMEHSATh KOHTpPOJISL U pabota KOHTPOJIBHON
Teme «CTpoeHHe | MOJIydeHHbIE 3HAHUSI Ha OLICHKH paboToii
BEIIECTBA» TIPAKTHKE. 3HAaHHUI 1
yYMEHUHI
18 p7.11 Knaccudpukanuss | 3HaTh: Kakue MpoIecChl Ypok Jlexuus [IpesenTanus | Gecena
XUMUYECKUX Ha3bIBAIOTCS XUMUYECKUMHU | U3YYCHUS
peaxmmii B peaKkuusMHU U B UM UX CyTh. | HOBOTO
OpraHN4YeCcKOn YMeTb: yCTaHaBIUBATh Marepuaa
HEOPraHWYeCKOW | MPHUHAJIEKHOCTD
XUMUH. KOHKPETHBIX PEaKIHi K
Pa3TMYHBIM THIIAM TI0
g pa3IMYHBIM [IPU3HAKAM.
19 11.11 = OkucIuTenpHO- 3HaTh: NOHATHE KOMOMHHPOBA | CMEIIaHHBIH H.IIpocteitm | 6ecena
g = BOCCTAaHOBUTEIBH | «OKHUCIUTEIIbY, HHBII ne OBP:
% S bI€ PEAKIINH. «BOCCTAaHOBUTEIbY, B3aMOJEHCT
§ S Knaccudukarus «OKHCIICHHEY, . LIMHKA C
29 OBP. «BOCCTAHOBJICHHUE), OTIINYUE COJISTHOM
g~ OBP ot peakuuii HOHHOTO KHCJIOTOM U
§ oOMeHa, Ki1accudukaiuo xKelesa ¢
" OBP. cyabgarom
>
memu (I1),
HOJTy4eHue
BOJIOpOJa
B3aMOJENCT
BUEM
KHCJIOTHI C

OHMHKOM




20

14.11

21

18.11

22

21.11

23

25.11

CocraBienue Ymerts: coctaBisats OBP, KOMOMHHMPOBA | CMEIIAHHBIN Beinonnenue
OBP metonom METOJ IEKTPOHHOTO HHBIN YIIp.
3JIEKTPOHHOTO Oasianca

OanaHca

Ypok Ymerts: coctaBisats OBP, KOMOMHHMPOBA | CMEIIAHHBIH C.p.
YIPA)KHEHHUN B METOJ1 IIEKTPOHHOIO HHBIN

COCTaBJICHUU OanmaHca

ypaBHeHuit OBP

DHepreTuka 3HaTh: IPUYMHBI IPOTEKAHUS | KOMOMHHPOBA | CMEIIAHHBIN Ipe3eHTaLHs

XUMHUYECKUX XUMUYECKUX PEAKIUN HHBIN

peakuui

CxkopocTb 3HaTh: MOHATUE «CKOPOCTH KOMOMHHMPOBA | CMEIIaHHBIH J.Bzaumoneit | Onpoc, 6ecena
XUMUYECKON peakuumn». CKOpOCTb TOMO- M | HHBIN CTBUE LIMHKA

peaxiuu. TEeTEPOreHHOMN pEeAKIUH. c

pacTBopamMu
COJISTHOM U
CepHOM
KHCIIOT TIPH
Pa3HBIX
TeMIieparypa
X, TIpH
paszHoit
KOHIICHTpaIX
M COJITHOM
KHCIIOTHI).
Bsaumoneiict
BHE IIMHKA
(moporka,
MBLIH,
rpaHy) C
KHCJIOTOH
Mogenp «




KHUITAIICTO
CIIOSD»
JI.Pa3znoxxenu
€ TIepoKcHuaa

24

28.11

BOJIOpOJIa B
IPUCYTCTBUU
KaTajau3aTop
0B (OKcHIa
Maprasia
IV)n
KaTaJjassbl
CBIPOTO Msca
U CBIPOTO
KapToers)
DakTopsl, 3HaTh: (PAKTOPHI, BAUSIOMINE | KOMOMHHPOBA | CMEIIAHHBIH IIpezentranus | BemmonHenne
BJIMSIOIINE HA Ha CKOPOCTb XMMHYECKON HHBIN yIp.
CKOPOCTh peakuuu: mpupoaa
XMUMHYECKON pearupyomux BeIecTs,
peakuuu. Temrneparypa (3akoH BaHT-

I'odda), koHIIEHTpATHH,
KaTaJau3aToOphl U KaTallu3.
3aBUCHUMOCTb CKOPOCTH
peakuuii OT MOBEPXHOCTH
COTPUKOCHOBEHHUS
pearupyromux BeuecTs.
DepMEeHTHI Kak
OMOJIOTUYECKHE
KaTaan3aTopbl, 0COOEHHOCTH
uX QYHKIIMOHHPOBAHUSL.
YMeTh: pemaTs 3a1a4u 1o
Teme «CKOpOCTh
XUMHUYECKON PEaKITHID)




25 02.12 ObparumocTh 3HaTh: KIaCCU(PHUKAIHIO KOMOMHHMPOBA | CMEIIAHHBIN ITpesenTanus | C.p.
XUMHYECKUX XUMUYECKUX peakui ( HHBIA
peakuui. oOpaTumMble U
XHUMHYECKOE HeoOpaTuMbIe), IOHATHE
paBHOBECHE. «XUMHUYECKOE PAaBHOBECHE» U
YcnoBus YCIIOBUS €r0 CMEILEHUSI.
CMEIIeHUS YMeTh: pemaTh 3a1a4u 10
XUMHUYECKOTO TeMe « XUMUYECKOe
paBHOBECHS 110 paBHOBECHEY.
npuHuuiy Jle
[ITarense
26 05.12 [IpakTnueckas 3HaTh: OCHOBHBIE ITpaBUJIA [1/pP IIpumeHeHue Kaproukn I1/P
pabora Ne2 Tb. 3HaHUU Ha | UHCTPYKIIHH.
«CKopocTh YMeTh: NpUMEHSTh IIPAKTUKE Xum.
XUMUYECKUX MOJTydeHHBIC 3HAHUS Ha PeakTuBbI
peaKui. MPaKTHUKE. XUM.
XUMHIECKOE 000opynoBaHU
paBHOBECHEY. e
27 09.12 KonTtponbHas 3HaTh: KIOYEBBIC MMOHATHUS Ypox KontponbHas Kaprouku ¢ | K/P
pabota Ne3 1o TEeMbl. YMETh: pelaTh KOHTPOJIA U pabora KOHTPOJIbHOM
TeMe«XHUMUYECKH | YNPaKHEHUsSI U 3a/1a4H I10 OIICHKHU paboToii
€ peakuum» TeMe «XHUMUYECKUE 3HaHUU U
peaAKIUM. YMEHHI
28 [12.12 g JucnepcHbie 3HaTh : HOHATHE KOMOWHHMpOBA | CMEILIAHHbIN OO0pa31s Texymuii
3 5 E % CHUCTEMBI M CMECH. | «JUCIIEPCHAsl CUCTEMAY, « HHBIH pa3IMYHbIX KOHTPOJIb
S 23 & = nucrepcHas daza» u JUCTIEPCHBIX | 3HAHUIL, OMpOC
E = % § E «IUCTIEpCUOHHAS Cpeay, CUCTEM.
= 5 é- g 3 KJ1acCU(UKAIUS TUCTIEPCHBIX Dddexr
S M CUCTEM. Tunpans.
=




29

16.12

30

19.12

31

23.12

KonnyectBennass | 3HaTh: NOHATUS KOMOMHUPOBA | CMEIIaHHBIN C.p.
XapaKTePUCTHKA | «PacTBOPUMOCTbHY, HHBII
pPacTBOpOB, «KOdPPUIHEHT
pacTBopeHue, PacTBOPUMOCTHY,
PacTBOPUMOCTb. HACBILICHHBINA U
HEHACBIILIEHHBIN pacTBOP.
YMeTh: BBIUUCIIATH
MaccOBYIO U 00BEMHYIO
JIOJIF0O KOMITIOHEHTa B CMECH,
MacCOBYIO JOJIIO BEIIECTBA B
pacTBopeE.
Teopus 3HaTh: NOHATHS KOMOMHHMpOBA | CMEIIAaHHBIN . Ompoc
AIIEKTPOJIUTHYECK | «IJEKTPOJIUTHI» U HHBIN UcneiTanue
0¥ TUCCOIMAITNHN. | «HEIIEKTPOJIHUTHD. pacTBOpoB
CaoiicTBa «QIEKTPOTUTHYECKAS IEKTPOJIUTO
pacTBOpOB JUCCOLIAALIUS». «CTEIICHb B U HEIJIEKTP.
JIEKTPOJIUTOB. JNEKTPOIUTHYECKON Ha MpeaMeT
JMCCOLIMALINNY, CUIIbHBIE U JMCCOLALNN
ciabble AIIEKTPOIUTHI,
CBOICTBA PacTBOPOB
JIEKTPOJIUTOB.
VYMeTb: nucath ypaBHEHUs
XUMUYECKUX peaKI1i ¢
To4KH 3peHus T/,
Peakiiun noHHOTO | 3HAThH :peaKkLMU HOHHOTO KOMOMHUPOBA | CMEIIaHHbIN JI. Peakuuu, | BommonHeHnue
oOMeHa oOMeHa, ycinoBus HHBIN UAYyIHe C ymp.
IPOXOKJIEHUS PeaKkLuil 10 oOpa3oBaHue
KOHIIA. M 0CaJIKa,

VYMeTb: nucaTh ypaBHEHUs
XUMUYECKUX PEaKIii ¢
TOYKH 3peHus TO/I.

rasa u BOJbI




32

26.12

33

09.01

34

13.01

I'mpponus 3HaTh: IOHATHUE TUAPOJIN3A. | KOMOMHUPOBA | CMELIAHHBIN . I'mpponns | Beinonnenue
HEOPraHM4YeCKUX | I'Maposin3 HEOPraHM4eCKUuX | HHBIU KapOOHATOB | ymp.
COCAMHEHUN BelecTB. Tpu cirydas LIEJIOYHBIX
ruaposimza cosiel. Cpena METaJUIOB U
BOJIHBIX PaCTBOPOB: KUCJIa, HUTPATOB
HEWUTpaJIbHAs, IEIOYHAS. IMHKA WIN
BonopoHelil nokasareins ceunua (I1),
(pH) pactBopa. Kapoua
HeoOGpatumbrii ruapoms. KaJbLUs
YMeTb: COCTaBIATH JI. Pa3nble
YpaBHEHUS TUAPOJINA3A COJICH ciy4dau
1 OIIPENEIATH XapaKTep TUAPOIIN3A
Cpebl. coJier
I'maponus 3HaTh: TUAPOJIN3 KOMOMHHMPOBA | CMEIIaHHBIH C.p.
OpPraHNYeCKHUX OpraHMYECKUX BEIECTB U HHBIN
COCIMHEHUH. €ro NMpakTUYECKOE 3HAUCHUE
JUTSL TIOJTyYEHUS
TUAPOJIU3HOTO CIIAPTA U
MbLIa. brosiornyeckyro posib
TUAPOJIN3a B INTACTUYECKOM
U DHEPreTUYECKOM OOMEHe
BEILECTB U SHEPTHUH B
KJIETKE.
[IpakTrnueckas 3HaTh: OCHOBHBIE ITpaBUja [1/P IIpumenenue Kaptouku
paboTa Ne3 Th. 3HaHUI Ha MHCTPYKLIMH.
«Pewmenne YMeTh: IPUMEHSATH [IPAKTUKE XuM.
SKCIIEPUMEHTAJIbH | TIOJIyY€HHbIC 3HAHUS Ha PeakTuBbl n
bIX 33/1a4 10 TEME | IPAKTHUKE. XHUM.
«TUIPOIIU3Y 0o0opynoBaHU
Peakuuu nonHoro e

oOMmeHay




35 16.01 O06o06uieHne 3HaTh: KITIOUEBBIC IOHATHS YPOK [ToBTopuTensHo | PaznoypoBue
3HAHMM IO TEME TEMBbl. YMETh: peliaTh 0000meHus 1 | -00001mamuil | Bble
yIpaKHEHUS U 33a4H 110 CHCTEMaTH3aIl KapTOYKH C
TeMe «JlucnepcHsle WU 3HAHUHN 3aJlaHUSAMU,
cUCTeMBI. PacTBOPEI. CXEMBI 1
[Ipoueccel, mpoucxoasime B TaOJHIIBI 110
pacTtBopax». M3yYECHHOUN
TEMaTHKe
36 20.01 Camocrositen YMeThb: MpUMEHSTh Ypox KonTtposnsHast Kaproukwu ¢
pHas pabora NIOJTy9EeHHBIC 3HAHUS Ha KOHTPOJIS K pabota KOHTPOJIBHOM
Ned4 noteme IIPaKTHUKE. OLICHKH paboToii
«/IncriepcHbie 3HaHUU U
CUCTEMBI. yYMEHUI
PacTtBOpBL»
37 [23.01 Knaccudukanus | 3HaTh: KiaccudUKaIuio Ypox VYpox - nekmus | JL Oecena
HEOPraHMYECKUX | HEOPraHHUYECKUX U3y4eHUs HcneiTanue
COCJTMHEHU. COCIMHEHUH, 0COOCHHOCTH HOBOTO pacTBOpPOB
A UX CTPOEHHUS U CBOWCTBA. MaTepuana KHCJIOT,
2 OCHOBAHUH U
)E YMeTh: OTaM4YaTh BellecTBa coeit
2 U OTIPEETISTh UX MHIMKATOpaM
o MPUHAJIEKHOCTD K KIIAcCy. -
- ’
= & Mpe3eHTalNs
38 27.01 E Knaccudukanus 3HaTh: Kiaccu(UKAIUIO KoMmOuHHMpOB | cMelIaHHBIN npe3entauus | becena
g | opraHMYecKux OpPraHUYECKUX COCAMHEHUM, | aHHBIM YPOK
5 COEIMHEHUIA. O0COOCHHOCTH MX CTPOEHUS U
Z

CBOMCTBA.

YMeTh: OTIM4YaTh BEIIEeCTBa
" OIIpCACIATh UX
IMMPUHAMJIC)KHOCTD K KJIACCY.
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30.01

40

03.02

Meramibl 3HaTh: noyioxkeHue MetauioB | KoMOMHUPOB | cMelIaHHBII O06pa3ibl C.p.
B IIEPUOJIMYECKON CUCTEME U | aHHBIM YPOK METAJLIOB
CTPOEHUE UX aTOMOB.
YMeTb: XapakTepu30oBaTh
CBOMCTBA METAILIIOB,
OTNUPASICh HA UX MOJIOKEHUE
B [1C u cTtpoeHne atomMoB.
Ob6mue 3HaTh: 001IME XUMUYECKHE KoMOMHHMpPOB | CMElIaHHBIH J.Bzaumoneit | Beinonnenue
XUMUYECKUE CBOWCTBA METAJIJIOB. aHHBIN YPOK CT. HATPUSA U | YIIp.
CBOMCTBA B3anmonelicteue ¢ CYPbMBI C
METaJlJIOB HeMeTaJllIaMH (KUCIIOPOIOM, XJIOPOM,
XJIOPOM Cepoii), ¢ BOJIOM. xKenesa ¢
DIIEKTPOXUMUYECKHUH P CEepoHu.
HaIpsHKEHUA METaJUIOB. I'openne
B3anMoelicTBie METaAIIOB C Maraus u
pacTBOpaMu KHMCIIOT U COJIEH. AIFOMUHUS B
OO6mme crnocoObl MOTydeHUS KHCIIOPO/IE.
METAJLIOB. Bs3aumoneiict
BzaumonerictBue HaTpus ¢ IEJIOYHO3EM
3TaHOJIOM U (PEHOJIOM. . METAJJIOB C
3HayeHNEe METAIJIOB B BOJIOM.
MPUPOJEC U )KU3HU Bs3aumonerict
OpraHu3MOB. YMETH : IUCATH . HaTpus ¢
YpaBHEHUS PEaKlIHii, 3TaHOJIOM,
XapaKTepU3yIoLIue LIMHKa C
XUMUYECKUE CBOMCTBA YKCYCHOM
METaJUIOB. KHCIJIOTOMN
Bsaumoneiict
. M€IU C
KHCJIOPOJIOM
U CEpOH.

ATOMHHOTED
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06.02

MU
JI.O3HaKoMII.
c
KOJIJIEKI[.MET

42

10.02

43

13.02

44

17.02

aJIJIOB U UX
COEIMHEHUSIM
u; pyaMu
Oxcuppl u 3HaTh: OCHOBHBIE U KoMmOuHMpoB | cCMEIIaHHBIN O06pa31bl Omnpoc
TUAPOKCUIBI aM(pOTepHbIE OKCHIBI. AHHBIN ypOK BELIECTB
METAJLIOB. YMeTb: nmucaTh ypaBHEHUs
peaKuurii, XapakTepu3yromume
CBOMCTBA OKCUJIOB.
Koppo3sus 3HaTh: NIPUYMHBI Koppo3ud, | KoMOMHHpPOB | cMellaHHBIH . Ompoc
METaJUIOB. OCHOBHBIE €€ THUIIBI U aHHBIN ypOK Pesynbratsl
CIOCOOBI 3aLTUTHI OT KOppOo3uu
KOpPpO3UH. METaJUIOB B
3aBUCUMOCTH
OT yCJIOBUH
ee
MIPOTEKAHUS
Merainnel B [ToHumaTsh: cyTh KomOuHHMpOB | cMemaHHbBIN OO6pasmwl pyn | becena
IPUPOJIE. METaJULypTrU4eCKuX aHHBIN YPOK
Crioco0sl IIPOLIECCOB.
MOJIy4EeHHS
METaJUIOB
DIEKTPOIU3. 3HaTh : HOHATHE KOMOMHUPOBA | CMEIIaHHBIN IIpesentauus | Boimonnenue
«AJIEKTPOJIN3» KaK HHBIN yup.
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20.02

46

27.02

DIEKTPOIU3. OKHUCIIUTEINBHO- KOMOUHHMPOBA | CMEILIaHHBIN [Ipe3entauus | Beimonnenue
BOCCTAHOBHMTEJIbHBIN HHBIH ymp.
npoiiecc. DIEKTPOIU3
pacIuiaBoB; pacTBOPOB (Ha
IpUMepe XJI0pUaa HaTpus).

[IpakTHueckoe NpuMeHEeHHE
AJIEKTPOJIN3A.
DNEKTPOTUTHIECKOE
MOJTYYCHHE aTFOMUHUSI.
YMeTb: nucaTh ypaBHEHUS
AJIEKTPOJIN3A.

Hemeranibl. 3HaTh : MOJIOKEHUE KomOunmpoB | cMemaHHbBIN . Bosronka | C.p.

Coenunenns HeMeTtauioB B IIC, cTpoeHne | aHHBIN ypoK nona.

HEMETAJUIOB: ux atroMoB. [lonsTne N3rotoBnenun

OKCH/IBI, «QIEKTPOOTPHULIATEILHOCTDY. e otHOMN

TUAPOKCHUBI, OCHOBHBIE HEMETAJUIBI U UX CIIUPTOBOM

BOJIOPO/IHbIE cBoiicTBa. OKUCIUTENBHO- HACTOMKH.

COCIMHEHUS BOCCTAHOBUTEJIbHBIE B3anmuoe
CBOWCTBA HEMETAJLJIOB. BBITECHEHHE

bnaropoansie ra3sl.
OCHOBHBIE COETUHEHMUS
HEMETAIUIOB , 3aBUCUMOCTh
CBOWCTB COEIUHEHUN
HEMETAJJIOB OT CTENEHU
OKHCJIEHUS HEMETAIIOB U
paanyca HOHa HEMeTasua
YMeTb: XapakTepru30BaTh
CBOMCTBA HEMETAJIJIOB,
ONUPASICh HA UX MOJIOKEHUE

raJIOreHOB U3
pPacTBOPOB UX
COJICH.
['openne
cephl U
docdopa B
KHUCJIOPOJE




B IIC.

47 103.03 Juarnoctuyeckas | YMeTh: IPUMEHATh Ypoxk KonTtposnsHast Kaprouku Paiionnsrii
pabora 11 kmacc | MOITyYEHHBIC 3HAHUS HA KOHTPOJIS pabota YpOBEHb
MIPAKTHKE. 3HaHHUI
48 106.03 Xumus O3HaKOMUTE: € KoMOuHMpOB | cMelaHHBbIH O06pa3ubl Omnpoc
HEMCETAIIIOB. HEMETaJJIaMHU IJIaBHBIX aHHBIN YPOK BCIIICCTB
IV u Vrpymibt | o qrpyrn VILVIL V. IV -
49 110.03 JlnarHocrudeckas | DY, 0COGEHHOCTAMH Ypox KonTtposnsHast Kaprouxu PaiionHsrii
pabota 11 xnacc KOHTPOJIS pabota YpOBEHb
(GU3NIECKUX U XUMUIECKUX AHAHMI
50 [13.03 Xumus CBOTICTB, 00MacTAMH KoMOWHHMPOB | CMeNIaHHEIA OGpasipl Onpoc
HEMETAJLIOB. NPUMEHCHHA. aHHBIN YPOK BEILIECTB
VI rpynna
51 17.03 Xumust YMeTb: UCaTh YPABHEHUA KoM GUHIpOB | cMelIaHHbIH O6pa3ib! Omnpoc
HEMETAJJIOB. XUMHYECKUX PEAKIHi, aHHBIN YPOK BEIIECTB
VIl rpymma XapaKTepHU3YIOIINE CBONCTBA
HEMETaJJIOB Pa3HbIX TPYIII.
52 R7.03 JlnarHoctuyeckass | YMeTh: IPUMEHSATH Ypok KontponbHas Kaprouku PaitonnpIii
paborta 11 kmacc | moTy4eHHBIC 3HAHUS Ha KOHTPOJIS pabora YpOBEHB
MPaKTHKE. 3HaAHUU
53 [31.03 3ader o Teme YMeTh: NpUMEHSATh Ypok 3auer Kaprouku ¢ | 3auer
«Hemetammbi» TIOJTy4YCHHBIC 3HAHUS Ha KOHTPOJIS 3aJJaHUSIMU
NPaKTUKE. 3HAHUH
54 103.04 OKkcuasl 3HaTh: KJIacCU(PUKAIIUIO OO0pa31s Omnpoc
OKCHJIOB M UX CBOMCTBA. BEIIICCTB Beinosinenue
OCHOBHBIE, KHCIIOTHBIE, yrp.

amM(pOTepHbIE OKCHIBL.
YMers: OIIPENEIATD
IIPUHAJUIEKHOCTh OKCHJA K




55

07.04

KJIacCy M IUcaTh YpaBHEHUS
peakuui, XapakTepu3yoLme
CBOMCTBA OKCHJIOB Pa3HbIX
KJIaCCOB.

Kucnotsl
OPraHu4ecKue 1
HEOpraHU4YECKue

3HaTh: KIaCCUPHUKAIHS
HEOPraHUYeCKUX U
OPraHUYEeCKUX KUCIOT.
OO0mIue cCBOMCTBA KUCTIOT:
B3aWMO/ICHCTBHUE C
MeTaJuIaMH, OKCHJIaMU
METaJUIOB, THAPOKCUIAMHU
METAJIJIOB, C COJISIMH,
cnupTaMu (peakuus
stepudukamnmn). Ocodbie
CBOICTBa a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOM
KHCJIOT. YMETh: IUCATh
YpaBHEHUS XUMHUYECKUX
peaKIUii, XapaKTEPU3YIOIINX
CBOMCTBA KUCIJIOT C TOUKH
3penus OBP u TO/I.

KomM6unupos
aHHBIN YPOK

CMeIIaHHbIN

J1.Pa36aBi.xo
HIIEHTPUPOBA
HHON CEpHOU
KHUCIIOTBL.
Biaumoneiict
.KOHIICHTPUP
OBaHHOM
CepHOM
KHUCJIOTEI C
caxapom,
IEJUTI0N0301
1 MEIbBIO
JI.O3Hakomite
HHE C
KOJIJICKITUCH
KHCJIOT
JI.B3aumonein
CTBHUE
COJITHOI
KHCJIOTHI U
pacTBopa
YKCYCHOM
KHCJIOTEI C
MeTaJlJIaMHu,
OCHOBaHUSMU
U COJISIMH.

Ompoc
Brinosgnenue

ymp.
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10.04

57

14.04

58

17.04

Crenuduyeckue | 3HaTh: CBOKWCTBA Q30THOU U KomOunupoB | cMemanHbIi C.p.
CBOMCTBA CEpHOM KHUCIJIOT, KapOOHOBBIX | @aHHBIA YPOK
OpraHMYECKUX U | KUCJIOTHL. YMETh: IMCATh
HEOPraHUYECKUX | ypaBHEHUS] XUMUYECKUX
KUCJIOT peakuui, XxapakTepu3yoIIX
CBOMCTBA KUCJOT C TOYKH
3penust OBP u TO/I.
OcHoBaHus 3nare: Kitaccudukanuio KoMOMHHMpPOB | CMElIaHHBIH JL. Brinosnnenue
OpraHUYeCcKHe U OCHOBaHUU. XMMHYECKUE aHHBIA YPOK OsnakomiieH | ymp.
HEOpraHWYECKUe | CBOWCTBA OCHOBAHMIA: ue c
B3aUMOJICHCTBUE C KOJUIEKIIHEH
KHCIIOTaMH, KUCIOTHBIMU OCHOBaHUM
OKCHJIAMH U COJISIMHU. JL.
Paznoxenne [Tony4yenue n
HEPacTBOPUMBIX OCHOBAHHM. CBOICTBa
YMeTh: mucath ypaBHEHUS HEPaCTBOPHUM
XUMHYECKUX PeaKLIHid, BIX
XapaKTepHU3YIOIINX CBOMCTBA OCHOBAaHUU
OCHOBAHMU C TOYKH 3PECHUS
OBP u TO/I.
Coun. 3HaTh: Kiaccu(UKAIUIO KomOuHHMpOB | cMemaHHbBIN 0. O6pasmner | Ompoc
COJIeH: cpeiHHe, KUCIbIE U AHHBIN YPOK MUIIEBBIX Beinonnenue
OCHOBHbIE. XUMUYECKUE MPOJIYKTOB, yIp.
CBOICTBA COJICHA: coJiepKaIux
B3aMMO/ICIICTBHE C TUAPOKapOOH

KHCJIOTaMU, IIeJI0YaMH,
MeTaJJIaMH U COJISIMU.
[IpencraBureneit conen U ux
3HaueHue. XJIOpUJ HaTPHs,
KapOoHaT KanbLus, Gocdar
KaJbIUs (CpEeAHHE COJIN);
TUAPOKApOOHATHI HATPUS U

aThl HATPHS U
aMMOHHS, UX
CIIOCOOHOCTD
K
Pa3I0KEHUIO
npu
HarpeBaHUU.




aMMOHMSI (KHUCIIbIE COJIN);
ruapokcokap6onar menu (I1)
— MaJIaxuT (OCHOBHAs COJIb).
KauecTBeHHbIe peakuyu Ha
XJIOPHI-, CyIbdar- u
KapOOHAT-aHUOHBI, KATUOH
aMMOHWUSI, KATHOHBI JKelle3a
(IT) m (L0).

YMeTb: nucaTh ypaBHEHUs

I'amenne
COJIBI
YKCYCOM.
JI.KauecTBeH
HBIE PEAKIUU
Ha KaTUOHEBI
A aHUOHBI
JI.O3nakomie
HHE C

XUMHUYECKUX PEAKLINN, KOJUIEKIIHEH
XapaKTEePU3YIOIINX CBOMCTBA MUHEPAJIOB H
coner ¢ Touku 3perusi OBP OMOJIOTHYECK
u TO/I. 1504
MaTepHasoB,
coJIepIKaIIux
HEKOTOpHbIE
coJiu
JI. 'maponuz
XJIOPUJIOB U
aleTaToB
IEJIOYHBIX

59 R1.04 AMdoTtepHbIe 3HaTh: OHATHE KomOuHMpOB | cMemaHHbBIN Ompoc
OpraHuyYecKue u «aM(OoTepHOCTHY». YMETh: AHHBIN YPOK Brinonnenue
HCOPraHMYECKUE | XapaKTepu30BaTh CBOKCTBA yrp.
COEJIMHEHUSI. aM(pOTEPHBIX COCTMHEHHIHA,

COCTaBIIATH (OPMYJIbI
MENTH/IOB.

60 [24.04 [IpakTuueckas 3HaTh: OCHOBHBIE ITpaBUjIa [1/P [Ipumenenue Kaprouku I1/P
paboTa Ned Th. 3HAHUU Ha | HHCTPYKLUU.
«BemecTBa u ux YMeTh: IPUMEHSATH MPAKTUKE XuM.

CBOMCTBa» MOJIyYeHHBIC 3HAHUSI Ha PeaktuBbl u

ITPAKTHKE.

XHM.




06opynoBaHu
e

61 [28.04 I'enernueckas 3HaTh: BaxkHelue cBoiictBa | KoMOMHUPOB | cMelaHHBIM
CBSI3b MKy M3YYCHHBIX KJIACCOB AHHBIA YPOK
KJIaccaMu HEOPraHMYECKUX
HEOPraHMYECKUX | COCTUHEHUI.
COCMHEHU N
62 (05.05 I'enernueckas 3HaTh: BayKHeme cBoiictBa | KOMOMHHUPOB | cMelIaHHBIH
CBSI3b MEKTY W3YYCHHBIX KJIaCCOB AHHBIA YPOK
KJaccamu OPraHNYEeCKUX COCTMHEHUN.
OpPTaHHYECKUX
COECIUHEHU.
63 [12.05 O06o06meHne 3HATh: KJIFOUEBHIC TIOHATHUS YPOK [TosTopuTensao | Paznoyposue | C.p.
3HAHUU [0 TEME: TEMBI. YMETh: TPUMEHSATH 00001IeHnsa 1 | -0000MIaoui | BBIE
«BemecTBa m UX | MOJyYCHHBIC 3HAHUS HA CHCTEeMaTH3aIl KapTOYKH C
CBOWCTBa» IIPaKTHUKE. WU 3HAHUI 3a/IaHUSIMH,
CXEMBI U
TaOJIULBI 110
M3yYECHHOU
TEMaTHUKe
64 [15.05 KonTtponbHas KoHTposib 1 yder 3HaHu# 0 | Ypok KontponbHas Kaprouku ¢
pabdota Ne 4 o U3yYCHHOU TeMe KOHTPOJIS U paboTa KOHTPOJIBHOM
TeMme «BemiecTBa OLIEHKU paboroi
U UX CBOMCTBa» 3HaHUU U
yMEHUM
65 [19.05 = XuMus 1 3HaTh: OCHOBHbBIE CTAIUU KoMmOuHHMpOB | cMelIaHHbBIN [Ipesenranus
66 [22.05 E S MIPOU3BOJICTBO MIPOM3BOJICTBA CEPHOU aHHBIN YPOK
% g 8 KUCJIOTHI, aMMHUaKa, 4YyTr'yHa U
: % = CTau, ynoOpeHuit u
E S o MIOJIMMEPOB.
=
»

YMeTh: ONpeneniarTh







4. MATEPUAJIBHOE OBECITIEYEHHUE

Xumus. Paboune mporpammer. [Ipenmernas nuaus ydeOnukoB O. C. T'abpuensma, WM. I'. Octpoymosa, C. A. CnankoBa. 10—11 kmaccel.
bazoBeiit ypoBeHb: y4eb. mocobue misi obmeodpazoBat. opranmzanuit / O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. —M.:
[Tpoceemenue, 2021.
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