MOY «Hosomuuypunckas cpeansis obmeobpazoBareasuas mxoaa No2

um. .B.Muuypuna"

PACCMOTPEHO COI'’JJACOBAHO YTBEPXJIEHO
IMeparorunyeckum 3amecTHTeNb AUpPEKTOPA Hupexrop LIKOJIBI
COBETOM no YBP ( Tl
B.H. KAnmakusna
[porokon Nel [1InGaesa H.10. [Tpnxasz Ne76
ot «31» 08.2023 1., o1 «30» 08. 2023 r. ot «31» 08,2023 1.
PABOYASI ITIPOI'PAMMA

YuebHoro npeamera Xumus
auis o0yyarommxes 11 knacca
KOTHYECTBO 4acoB B roj 34 yaca (1 4yac B Heesmo)

2023-2024 yyeGuslii rox



Pabouast nporpamma (0a3oBbiii ypoBeHnn) 11 kiace
IHosicHuTe IbHAS 3aNIMCKA

HopmaTuBHOI1 0230 /151 COCTaBJICHHUS JaHHOI padoueil MporpaMMbl SIBJISIIOTCS

Pa6ouas nporpamma o rxumuu Ha 2023-2024 yaeOHbIii roj A o0yyaromuxces 9-bIx
kiaccoB MOV «Hoomuuypunckas COL Ne 2 um. 1.B. Muuypuna» peanuzyercs B
COOTBETCTBUH C TPEOOBAHUSAMH CIEAYIOLINUX JOKYMEHTOB:

o  denepanbublii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit
Oenepauumny.

e  [lpuxa3z Munnpocsemierus ot 22.03.2021 Ne 115 «O06 yrBepxknenun [lopsiaka
OpraHU3alMH U OCYIECTBIECHUS 00pa30BaTEIbHOM AESITEIBHOCTH IO OCHOBHBIM
o011e00pa3oBaTeabHBIM MTPOrpaMMaM — 00pa30BaTEIbLHBIM IPOrpaMMaM HavyaabHOTO
00111er0, OCHOBHOTO OOIIET0 U CPeTHEro 00IIEro 00pa3oBaHUD.

e [Ipuka3z MunoOpnayku ot 17.05.2012 Ne 413 «OO0 yTBepkaeHun GpeaepaibHOro
rOCyJ1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTAHJApTa CPETHETO OOIIET0 00pa30BaHUSY.

o C(CII2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUYECKUE TPEOOBAHUS K
OpraHM3alMsIM BOCIIUTAHUS U O0YUYEHHs, OT/AbIXA U 03/10POBJIEHUS I€TEH U MOJIOJECKNY,
YTBEPKJICHHBIE TIOCTAHOBJIEHUEM TJIABHOT'O I'OCYIAPCTBEHHOTI'O CAHUTAPHOTO Bpaya
Poccun ot 28.09.2020 Ne 28.

e  CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBAHUA K
obecreueHnto 0e30MacHOCTH U (W) O€3BPEAHOCTH ISl YeIoBeKa (DAKTOPOB CPEIbl
oOuTaHU», yTBEPAKACHHbIE IOCTAHOBJIEHUEM IJIABHOIO CAHUTAPHOI'O Bpaya OT
28.01.2021 Ne 2.

o [lpuxa3z Munnpocsemierus ot 21.09.2022 Ne 858 «"O0 yTBepk1eHUN
(denepanbHOro nepeyHsi ydeOHHUKOB, JOMYIIEHHBIX K UCIOJIB30BAHUIO MIPU pealln3aliu
UMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAILMIO 00pa30BaTeNbHbIX MPOrPaMM HaYaabHOTO
00111eT0, OCHOBHOTO 00111€T0, CPETHETO 00111eT0 00pa30BaHusl OpPraHU3ALUIMU,
OCYUIECTBIISIOIUMH 00pa30BaTENbHYIO IEATEIbHOCTh U YCTAHOBJIEHUS TPEIEIbHOTO
CpOKa MCHOJb30BaHMS UCKIIOYEHHBIX yueOHUKOB" (3apeructpupoBano B MuHiocte
Poccum 01.11.2022 N 70799)».

e  VueOnniii mman MOY «HoBomuuypunckas COLI Ne 2 um. .B. Muuypuna» Ha
2023-2024 yuyeOHbIii TO/I.

e [lonoxenue o paboueit nporpamme MOY «HoBomuuypunckass COLLL Ne 2 um.
N.B. Muuypunay.

Hacrosimmass nporpaMma no XuMuM cocTaBjieHa s yyammxcs 11 kiacca
Ha 0a30BOM ypoBHe B o0beme 34 yaca (1 yac B Henemwo). Hacrosimast mporpamma
cocrasiieHa Ha ocHoBe PI'OC OOQ. Hcnosnp3zoBaHa aBTOpPCKAas Mporpamma CpeaHEro
o011ero oOpa3oBaHus MO XUMUU g 0a3oBoro m3ydenus xumuu B 10-11 knmaccax mo
yueOnuky I'.E. Pynsurtuca, ®@.I'. ®enbamana.

W3yyenne xuMuM B CTapiied IIKojie Ha 0a30BOM YPOBHE HAIpaBICHO Ha
JOCTHXKEHUE CIICTYIOUIUX LEJICH:
° OCBOCHME 3HAHUM O XMMUYECKON COCTABISIOIIEN €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, BAXKHEUIITUX XUMUYECKUX MMOHATUM, 3aKOHAX U TEOPUSX;



J OBJIQ/ICHHEe YMEHHMSAMM IIPUMEHSTh IIOJyYEHHbIE 3HAaHUSA I OOBSICHEHMS
pa3HOOOpa3HBIX XMUMHUYECKUX SIBICHUNW M CBOMCTB BEIECTB, OLEHKUA POJIM XUMUU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHI U MOJYYEHUU HOBBIX MaTEPUAJIOB;

. pa3sBHTHE I103HABATEIbHBIX MHTEPECOB M HHTEJUIEKTYalbHBIX CIOCOOHOCTEW B
IPOLIECCE CAMOCTOSTENBHOIO MPUOOPETEHNSI XMMUUECKUX 3HAHUI € MCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB UH(POPMAIINH, B TOM YUCIIE KOMIIBIOTEPHBIX;

o BOCIIUTAHME YOSXKIEHHOCTH B IIO3UTUBHOM POJIM XUMHUU B KU3HU COBPEMEHHOTO
oO11ecTBa, HEOOXOAUMOCTH XUMUYECKH TPaMOTHOTO OTHOIICHHSI K CBOEMY 370POBBIO U
K OKpYXKaloIlleH cpene;

. NpUMeHEeHUe TOJYYeHHbIX 3HAHMA M yMeHHWH g O€30MacHOro
UCIIOJIb30BAaHUSI BEIIECTB M MAaTEpHAIOB B OBITY, CEIbCKOM XO3SMCTBE MW Ha
IIPOU3BOJACTBE, PEIICHWS  IPAKTHYECKMX 3aJad B  IIOBCEJHEBHOM  JKW3HH,
NPEAYNPEKIACHNAS SBICHUM, HAHOCAUIMX BpPEX 30POBBI0 UYEJIOBEKA M OKPYKAKOLIEH
cpezne.

JlanHas mporpamma MnpeaycMaTpuBaeT (pOpMUPOBAHUE Y yUalIUXCA OOIIEy4eOHbIX
YMEHMM U HaBBIKOB, YHUBEPCAJIbHBIX CHOCOOOB JEATEIBHOCTH M  KIIFOUEBBIX
KOMIIETEHLIUW. B 3TOM HanpaBieHUU NPUOPUTETAMHU Ul yUEOHOTO MPEAMETA «XHUMHUSD)
B CTaplied IIKoje Ha O0a30BOM YpOBHE SBISIOTCS: yYMEHUE CaMOCTOSITENIBHO H
MOTHBHPOBAaHHO  OPIraHU30BbIBaTh CBOIO  ITIO3HABATENIBHYIO  JESATENBHOCTH  (OT
MOCTAHOBKU LEIHM JO TMOJIYYEHUS U OLIEHKH pPe3yibTara); ONpEAESIEHUE CYIIHOCTHBIX
XapaKTEPUCTHK M3Y4aeMOro OOBEKTa; YMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CYXKICHMS,
JaBaTh OINpPEICICHUs, MPUBOAUTH [OKA3aTeJIbCTBA; OLEHUBAHME U KOPPEKTHPOBKA
CBOETO MOBEJICHUS B OKPYKAIOIIECH CPee; BBINOJHEHUE B IPAKTUYECKON JEATEIBHOCTH
U B TOBCEIHEBHOW JKHU3HM  DKOJOTMYECKUX  TpeOOBaHUM;  HCIOIb30BaHUE
MYJBTUMEAUMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOTHM /1711 00paboTKH, nepeaauu,
cUCTeMaTHU3allMM HMHQOpMAIUK, co3laHue 0a3 JaHHBIX, NPE3CHTALUU pe3yJbTaToOB
ITO3HABATEJILHOM U MTPAKTUYECKON AEATEIBHOCTH.

B ocHOBY mporpammbl MOJOXKEH NPUHILMI pa3BuBaromero ooydenus. IIporpamma
OMMpaeTCcsl Ha MaTepuall, U3ydyeHHbI B 8-9 Kkiaccax, MOATOMY HEKOTOpBIE TEMbI Kypca
paccMaTpuBalOTCS MOBTOPHO, HO YX€ Ha 0oJjiee BBICOKOM TEOPETUUYECKOM YpPOBHE.
Taxoil moaxo no3BoJIseT YrayOssTh U pa3BUBATh MOHSATUE O BELIECTBE U XMMHUECKOM
IIpOLIECCE, 3aKPETUIATh TPOMACHHBIM MAaTEPUAJl B AKTUBHOW MaMSITH YUYallIMXCS, a TAKKE
COXPAaHSTh MPEEMCTBEHHOCTh B Mpoliecce 00ydeHusI.

Benymas poabs B pacKpbITHH COJEpKaHUs Kypca XUMHHM 11 kitacca mpuHaIJIeKUT
AJIIEKTPOHHON TEOPHH, NMEPUOJUYECKOMY 3aKOHY M CHUCTEME XMMHUYECKHX DJIEMEHTOB
KaK HauOoJee o0UMM HayYHbIM OCHOBAM XHMMHUHU.

B nmaHHOM Kypce cucTeMaTu3upyroTcs, 0000IIa0TCs U yrayOmstoTcs 3HaAHUS O
paHee U3YUYEHHBIX TEOPHUSAX U 3aKOHAX XMMHMUYECKOW HayKH, XMMHUYECKUX Mpoleccax U
IPOU3BOJICTBAX.

[Iporpamma oOecrieuynBaeT CO3HATENHLHOE YCBOCHHUE YYAIIMMUCS BaKHEHIIMX
XUMHUYECKHUX 3aKOHOB, TEOPUI U MOHATHI; GOpMUPYET MPEICTABICHUE O POJIM XUMHH B
pPa3BUTUU Pa3HOOOpa3HbIX OTpacjeil MPOU3BOJCTBA; 3HAKOMUT C BELIECTBAMH,
OKpY’KaloIUMKU MUp 4esnoBeka. [Ipu 3ToM OCHOBHOE BHMMAaHHE YNENSETCA CYLIHOCTH
XUMHUYECKUX PEaKIUd UM METOAaM MX OCYIIECTBJICHHs, a TakkKe Croco0aM 3alluThl
OKPY’KaIOIIEH Cpebl.



[Iporpamma  cocTaBieHa C  y4e€TOM  BeAylled pOJIM  DKCIEPUMEHTA.
[IpenycmaTpuBaioTcsi BCe BHIbl IIKOJBHOTO XHMHUYECKOTO JSKCIEpUMEHTa -
JIEMOHCTpAalU, Ja00paTOpHbIE OMBITH U MpakTHUeckue padboTsl. Pabouas mporpamma
0 XUMHH peanusyercs uepe3 (OpMHpOBaHHME y ydalluxcs Y4eOHBIX YMEHHHA H
HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB EATEIHHOCTH U KIFOYEBBIX KOMIETEHIINA 3a CUET
UCTIOJIb30BAHUSI TEXHOJIOTUM KOJUICKTHBHOTO OOYdYEHHUS, OIOPHBIX KOHCIIEKTOB,
JTUIAKTHUECKUX MaTepUANIOB, M IPUMEHEHHS TEXHOJIOTUH.

B memom Kypc TO3BOJNSIET pa3BUBaTh IMPEACTABICHUS  y4alluXcs O
M03HABAEMOCTH MHpPA, EUHCTBE KUBOU U HEKUBOU MPUPOJIbI, GOPMUPOBATH 3HAHUS O
BOKHEUIIINX acleKTaX COBPEMEHHON €CTeCTBEHHO - HAyYHOW KapTUHBI MUpA, YMEHHUS,
BOCTpEOOBAHHbIE B TOBCETHEBHOW JKM3HH U TO3BOJISIIONINE OPHEHTUPOBATHCA B
OKpY’KaloLIeM MUpPE, BOCIIUTHIBATh YEJIOBEKA, OCO3HAIOIET0 ce0sl 4YaCThI0 MPUPOIBI.

Peanusamnus naHHOW mporpaMMbl B Ipolecce OOy4YyeHHUs MO3BOJUT yHalUMCS
YCBOUTDH KJTFOUEBBIC XUMHUYECKHE KOMIETCHIIMH W TIOHATH POJIb XUMHUHU CPEAU APYTUX
HayK O IIPUpPO/Ie, 3HAUCHUE €€ JIJIsl YEJIOBEUECTRA.

TpeOoBaHus K YPOBHIO NOATOTOBKH 00y4alOIIUXCHA cpeaHero (o01mero)
oOpa3zoBaHusi
HDG@MGMHO-MHCbODMCZL{MOHHa}Z cocmaejiiinuldA 06Da306aHHOCI’I’lu.'

3Hamb»

- aviCHelwue XumuuecKkue HNOHAMuUA: BEIECTBO, XHMHMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEIIbHbIE aTOMHAasi W MOJIEKYJSIpHAsT MAacChl, WOH, aJUIOTPONUS,
U30TOIbI, XHUMHUYECKasl CBS3b, OJIEKTPOOTPHUIATEILHOCTh, BaJICHTHOCTh, CTEICHB
OKHUCJICHHS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO  CTPOGHHUS,  PACTBOPBL,  DJEKTPOJIUT U HEDJIEKTPOJIUT,
AJIEKTPOIUTHUYECKAS JUCCOLUAILIMNS, OKHUCIUTEIh U BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM A(PQPEeKT peakiuu, CKOPOCTh XHUMHUYECKOW peakiluu,
KaTaJin3, XUMHUYECKOE pPaBHOBECHE, YIJIEPOAHBIM CKeseT, (PyHKIHMOHAJIbHAS TpyMia,
W30MEpHsi, TOMOJIOT S,

- OCHOGHblEe 3AKOHbI XUMUW. COXPAHEHUs MAcCChl BELIECTB, MOCTOSHCTBA COCTaBa,
MEPUOANYECKUIN 3aKOH;

- OCHOBHble Meopuu XUMuU: XUMUYECKON CBS3U, AIEKTPOJUTUYECKON IHCCOLMAIUH,
CTPOEHUS OPTaHUYECKUX COCTUHECHUI;

- 8QIICHelWUe 6euecmea U Mamepuaivl: OCHOBHBIE METaJUIbl U CIUIaBBI; CepHas,
COJIsTHAsl, a30THAsA M YKCYCHasl KUCJIOTBI; II€JIOYH, aMMHUaK, MUHEpaJIbHbIE YI00pEHMUS,
METaH, dTUJICH, alleTHJICH, OCH30J1, DTAaHOJI, )KUPBI, MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKU, UCKYCCTBEHHBIC M CUHTETUUYECKHE BOJIOKHA, KAy4yKH, MJIACTMACCHI.
lesmenbHoCmHo - KOMMYHUKAMUBHAS. COCMABIAIOUAS 00PA308AHHOCIIL.

YMeTh:

-HA3bIBAaTh. W3YYCHHbIC BEIIECTBA IO «TPUBHAIBHOW» WM MEXKIYHAPOIHON
HOMEHKJIaTypE;




-onpeaeJqsATh: BAJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHUYECKHX JJEMEHTOB, THII
XUMHUUYECKOU CBSI3U B COEMHEHUSIX, 3apsi/i MOHA, XapaKTep CpeAbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCJIUHEHUI, OKHUCIUTENb M BOCCTAHOBUTENb, MPUHAJIC)KHOCTD
BEILIECTB K Pa3IMUYHBIM KJIacCaM OPTaHUYECKUX COCAUHEHUI;
-XapaKTePU30BaTh: 3JIEMEHThI MaJIbIX MEPHUOJIOB MO UX MOJIOKEHUIO B IEPUOIUYECKON
cucreme .M. MenzaeneeBa; oOIKMe XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAIIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHHYECKUX COCIUHEHHI; CTpOEHHUE U
XUMHUYECKUE CBOKMCTBA U3YYEHHBIX COCITMHEHUE;
-00bSICHATDH: 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHUS;, IPUPOLY
XUMUYECKON CBs3M (MOHHOM, KOBAJICHTHBIC, METAJUIMYCCKOM), 3aBUCMOCTh CKOPOCTH
XUMUYECKUX pPEaKIMl U TOJIOKEHHS XUMHUYECKOTO PABHOBECHUSA OT PA3IUYHBIX
(bakTopoB;
-BBINIOJIHATB:  XUMUYECKUH  OKCHEPUMEHT IO  PACIO3HABAHMID  Ba)KHEHIIUX
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB;
-MIPOBOAMTH: CAMOCTOSITEIbHBIN MOUCK XUMUYECKOW MH(GOPMAILIUUA C UCIIOIh30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYIHO-TIONYJISIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
PECYpPCOB MHTEpHETA); MCIOJIh30BATh KOMITBIOTEPHBIC TEXHOJIOTUU i 0OpabOTKH |
nepesayl XUMUYECKOW HHQOpMAIMu M €€ MNPEACTABICHUS B pazIMYHbIX (opMax;
Llennocmno-opuenmayuonnas cocmasafiouas 0o6pa3z08aHHOCHIU:
- OOBSCHEHUSI XUMUUYECKUX SBJICHUM, MPOUCXOASANIMX B MpUpoae, OBITY W Ha
IIPOU3BOJICTBE;
- OMPENICTICHAS] BO3MOKHOCTH  IPOTEKAHUS XUMHYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIOBHIX U OLICHKU WX MOCJIEICTBUM;
- SKOJIOTUYECKH T'PAMOTHOTIO MOBEACHUS B OKPYXKAIOIIEH Cpelie;
- OLICHKA BJIMSIHUS XUMHUYECKOTO 3arps3HEHUs OKpYXarollell cpenbl Ha
OpraHu3M YeJIOBEeKa U IPYTHUE )KUBbIE OPTaHU3MBI;
- OezonmacHOro  oOpalleHuss C TOPIOYMMH W TOKCUYHBIMH  BEIIECTBAMH,
71a00paTOPHBIM 000PYI0BAHUEM;
- PUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIIMU B OBITY U HA MPOU3BOJICTBE;
- KPUTUYECKOM OILIEHKHU JOCTOBEPHOCTH XUMHUYECKON MH(POpMAIINH, TTOCTYIAIONIEH 13
Pa3HBIX UCTOYHHUKOB.

CneuunajibHble YCJI0BHS NMPOBEACHUS TEKYIIeH, IPOMEKYTOYHOH U MTOTOBOM
(o uroram ocsoenust AQOII) arrecranuu odyyaromuxcs ¢ 3IIP Briarwyaror:
* 0coOyro GopMy opraHu3aiuu arTecTanuyd (B Majioll TpyIIe, WHIWBUAYATbHYIO) C
y4eTOM OCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH M MHIWBHIYAIBHBIX OCOOCHHOCTEH
obyuaroruxcs ¢ 3I1P;
* TPUBBIYHYIO OOCTAaHOBKY B KJiacce (MPUCYTCTBHUE CBOETO YYUTENs, HaJIHYNe
MPUBBIYHBIX U1 OOYYaIOIUXCS MHECTUYECKHX OIOp: HATJSAHBIX CXEeM, I1a0JOHOB
00111er0 X0/1a BHITIOJIHEHUS 3a/IaHHH );
* IPUCYTCTBUE B HA4YaJIe pabOTHI 3TAra 001Iel OpraHnu3aIii 1eITeIbHOCTH;
*aIaNTUPOBAHUE MHCTPYKIHUHM C Y4ETOM OCOOBIX OOpa3oBaTebHBIX MOTPEOHOCTEH U
WHIUBUyAIbHBIX TpyaHOCTEN oOyvatonuxcs ¢ 3I1P:
1) ympomieHue QOpPMYJIUPOBOK MO TpPaMMATHYECKOMY M CEMaHTHYECKOMY
ohopMIICHUIO;
2) ynpouieHue MHOTO3BEHbEBOW MHCTPYKIIMU MOCPEICTBOM JIENICHUS €€ Ha KOPOTKHE
CMBICJIOBBIE €IMHUIIBI, 33]IAI0IIKE MOATAMHOCTD (IIOIIarOBOCTh) BHITIOJIHEHUSI 3a/IaHUS;




3) B IONOJHEHME K NMUCBbMEHHOW MHCTPYKIUHU K 3a/aHUIO, TIPU HEOOXOAMMOCTH, OHA
JOTOJHUTENBHO MPOYUTHIBAETCS MEAArOrOM BCIYX B MEAJIEHHOM TEMIE C YETKHUMH
CMBICJIOBBIMHU aKIIEHTAMU;
* @Opu HEOOXOIMMOCTHM aJanTUPOBAaHUE TEKCTa 3aJaHUsl C YYETOM OCOOBIX
o0Opa3oBaTeNbHBIX MOTPEOHOCTEM W HHIMBUIYaJbHBIX TPYAHOCTEH, O0OydaromUXcs ¢
3[IP (Gonee KpymHBIA MIPUPT, YETKOE OTTPAHUYEHHE OJHOTO 33JaHUS OT APYroro;
ynpouieHue (popMyJIMpOBOK 3aJaHHsl IO TIPAaMMATHYECKOMY M CEMAHTHYECKOMY
0hOpPMIICHUIO U JIp.);
* Ipu HEOOXOOUMOCTH  HpenocTaBieHue  JIupdepeHIupOBaHHON  MTOMOILIM:
CTUMyJMpytome  (ogoOpeHue, HMOLMOHAIbHAS  MOJJEPKKA), OpraHU3YIOIEH
(mpuBiEeYEHNE BHUMAHUS, KOHLIEHTPUPOBAHUE HA BBINOJIHEHUH PabOThl, HAIOMUHAHUE
0 HEOOXOJMMOCTH CAaMOIIPOBEPKH), HAMpaBISAIOLIEH (IIOBTOPEHUE MU PpPa3bsICHEHUE
MHCTPYKIUH K 33JJaHHIO);
* YBEJIMYCHUE BPEMEHU HA BBIITOJIHEHUE 3aJaHUM;
* BO3MOXHOCTh OpraHU3alMd KOpoTKoro nepepwiBa (10-15 mMuH) mpu HapacTaHuu B
NOBEACHUM peOEHKA MPOSBICHUN YTOMJIEHUS, UCTOLLEHUS.

[Iporpamma mpeasaraercst Ajii padOThl IO HOBBIM y4eOHMKaM XHMHH aBTOPOB
[''E. Pymutuca u @.I'. Penpamana, npomeamum skcneprudy PAH u PAO un
BomeqmuM B @DenepasibHbIl  IEepeyeHb ~ yYEOHMKOB,  PEKOMEHJIOBAHHBIX
MunucrepctBoM oOpa3zoBaHus U Hayku P®D k MCHosib30BaHUIO B 00pa3oBaTEIbHOU
nporiecce B 001meodpa3zoBaTeNbHbIX yupexaeHusx Ha 2023 — 2024 y4eOHbIif ro/1.

IIpoBepka U OLIEHKA 3HAHMH U YMEHMH Y4alUXCH

Pe3ynpraTel 00yuyeHUs XHMHHM JIOJDKHBI COOTBETCTBOBAaTh OOIIMM 3a1adam
npeaMeTra U TpeOOBaHUSM K €ro yCBOEHHUIO. Pe3ynbTrarbl 0Oy4eHHs] OLEHHUBAIOTCS IO
naTuOaIbHOM cucteMe. [lpu OleHKe YYUTBIBAIOTCS CJENyIOIIMEe KayeCTBEHHbIE

ITOKAa3aTCJIN OTBCTOB:

-r;1yOrHa (COOTBETCTBUE U3YUCHHBIM TEOPETUUECKUM O0OOIICHUSIM);

-OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B TMpOTpaMMe YyMEHUSIM MPUMEHSTh
MOJTYYEeHHYI0 HH(OPMAIIUIO);

-MIOJTHOTA (COOTBETCTBUE O0BEMY MPOrPaMMbl U HHGOPMAITIHN YUYCOHUKA).

[Ipn oOlleHKE YYUTBHIBAIOTCA YHCJIO U XapakTep OMMUOOK (CYIIECTBEHHbIE WU
HECYIIECCTBEHHBIE).

Cy1iiecTBeHHbIE OMIMOKM CBSI3aHBl C HEAOCTATOYHOW TIyOMHOM M OCO3HAHHOCTBHIO
OTBETa (HAalpUMeEp, YYEHUK HENPaBUJIBHO YKa3aJl OCHOBHBIE IPU3HAKU IOHSTHIA,
SIBJICHUM, XapaKTEepHbIE CBOMCTBA BEILIECTB, HEMPABWIBHO CHOPMYIHpPOBAN 3aKOH,
OpaBWIO M T.I. WIM YYEHUK HE CMOI IPUMEHHUTHh TEOPETHUYECKUE 3HAHMS IS
OOBSICHEHUSI W TIpelCKa3aHUsl SBJICHHUM, YCTAaHOBIICHUS MPUYUHHO-CIICICTBEHHBIX
CBS3€H, CpaBHEHUS U Kjaccu(UKaUKU SIBJICHUH U T. I1.).

HecymiectBeHHble OMIMOKM OMNPENESIOTCS HEMOJHOTOM oOTBeTa (Hampumep,
yHOyIEHWe U3 BHJIa KaKOro-JInbo HexapakTepHOro (akta mpu OMUCAaHUM BEIIECTBA,
npouecca). K HHUM MOXHO OTHECTM OrOBOPKH, OIKUCKH, JIONYIIEHHbIE TIO
HEBHUMATEJIbHOCTH (HampuMep, Ha /iBa U 0oJiee ypaBHEHHUS PEaKIMil B TOJIHOM HOHHOM
BUJIE IOMYLIEHA O1HA OIINOKa B 0003HAYEHHUH 3apsiia HOHA).

Pesynbratel 00ydeHHs MPOBEPSIIOTCS B MPOIECCE YCTHBIX W IMHUChMEHHBIX
OTBETOB YYAIIUXCS, a TAK)KE MTPU BBINOJHEHUN UMU XUMHUYECKOT0 3KCIIEPUMEHTA.



[Iporpamma mpensaraercst aiasi pabOTHI MO HOBBIM y4e€OHHKaM XHMHUHU aBTOPOB
I''E. Pymsutuca u @.I'. ®Penpamana, npowmeqmum s3kcneprusy PAH u PAO u
BomeqmuM B DenepalibHbII  TepedeHb ~ YYEOHHUKOB,  PEKOMEHIOBAaHHBIX
MunuctepcTBoM oOpa3oBanus W Hayku P® k wucmonb30BaHHI0O B 00pa3oBaTelbHOMN
Hpouécce B 00111€00pa30BaTEIbHBIX YUpexKaeHUsAX Ha 2022 — 2023 Y4€OHBIN TOJI.

Y4yeOHO-MeTOAUYECKHIT KOMILJIEKT:

1. Pymsutuc I'.E., ®enpaman @.I'. Xumnsa 11 kimace. M.: [Ipocsemenue, 2021
2. Xomuenko W.I'. COopHUK 33724 U yIPAXKHEHUN IO XUMUH.
3. H.E. Ky3nenosa, A.H. JI¢skun. 3agaunuk 11 knacc. M3a. Benrana-I'pad, 2021r.

Pacnpez[eﬂeHHe q9acCoB I10 pa3aciiaM IIporpaMMBI IIpU 2 qacax B HCACIIIO:

11 kaacce

Baxxnelnine XMMHUUECKME OHSATHS U 3aKOHBI

Crpoenue BeniecTna

XUMHUUYECKHUE PEAKIUU

PactBopsl

BJ'IGKTpOXI/IMHIIGCKI/Ie PCaKInn

MeTamisl

HemeTamisl
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[Tporpammoii nmpeaycMoTpeHsbl: 4 MpakTUYeCKHe padoThl, 3 KOHTPOJIbHBIE pa0OTHI
Conep:xanue padoyeil mporpaMmmbl

Tema 1. BaxHeiilue XuMu4eCKHue MOHATHS U 3AKOHBI

Atom. Xumudeckuii anemeHT. M3otornel. [IpocTbie U coXHbIE BEIIECTBA.

3aKOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAIICHUSA
SHEPrUM TIPU XHUMHUYECKHUX pEAKIMSAX, 3aKOH IIOCTOSHCTBA CoOcCTaBa. BemecTtsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHUSA.  ATOMHBIC opOuTan, s-, p-, d-, f-
37eKTpOHbI. OCOOEHHOCTH pa3MeNICHUs SJEKTPOHOB 110 OPOUTAISIM B aTOMAaX MaJIbIX U
OONBIIMX MEPUOIOB. DHEPreTUUCCKHUE YPOBHU, MOAYPOBHU. CBSI3b MEPUOIUUECKOTO
3aKOHAa U TEPUOAUYECKON CHUCTEMbl XMMHUYECKHUX DJIEMEHTOB C TEOPHUEH CTPOCHUS
atoMoB. KoOpoTkuii ¥ JJIMHHBIA BapuUaHThl TaOJUIBI XUMHUYECKUX JJIEMEHTOB.
[TosoxkeHne B MEPUOAUYECKOM CHUCTEME XUMHYECKUX 3JJIIEMEHTOB BOIOPOAA,
JJAHTAHOUJOB, aKTUHOWJIOB U UCKYCCTBEHHO IMOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTh M BaJIECHTHBIE BO3MOYKHOCTH aTOMOB. [lepuoanyeckoe nsmeHeHume

BaJICHTHOCTH U PpasMCpPOB aTOMOB.

Tema 2. CTpoeHue BelecTBa

Xumudeckasi CBsA3b. BUIbI U MeXaHM3Mbl 00pa30BaHUS XUMHUUYECKOW CBS3H.
HNounnas cBsa3b. Katnonsl n annonsl. KoBaneHnTHas HenosisipHas cBs3b. KoBaneHTHas
MOJISIPHASL CBA3b. DJIEKTPOOTPULIATENBHOCTh. (CTENeHb OKHUCIeHUA. Meraudeckas
cBsA3b. BonopoaHas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJT HEOPTAaHUYECKUX U
OPraHUYECKHX BEILIECTB.



Tunel KpUCTAITMYECKUX PEIIETOK U CBOMCTBA BelecTB. [IpuunHbl MHOrO0Opa3us
BEILIECTB: WU30MEpHs, rOMOJIOTHS, AJUTOTPOIIHS, U30TOIHUS.
Hucnepcusie cuctembl. MctunHble pacTBOpbl. CrOCOObI BBIpAKEHHSI KOHILIEHTPAIUH
pPacTBOPOB: MacCoOBasi [JOJIsI PACTBOPEHHOIO BEIIECTBA, MOJIIPHAs KOHILIEHTPALUs.
Komnonaaeie pacTBOpbI. 30J1H, TEH.

JeMoHcTpanny. Moaen MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJIMYECKHUX
KpUCTAIUTMUECKUX pemeTok. Oddext Tunmans. Mopenu MoJeKyl H30MEpOB,
TOMOJIOTOB.

Tema 3. Xumuueckme peaxkumu Krnaccudukanms XUMHUYECKHX pEakKIWil B
HEOPTaHUYECKOM U OPTaHNUYECKON XUMUHU.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3UyHbIX (HAKTOPOB. 3aKOH
NEUCTBYIOIUX Macc. DHeprus aktuBauuu. Karamus u karammzaropbl. OOpaTUMOCTD
peakuuid. XuMmHueckoe paBHOBecwe. (CMEIIEHHE PaBHOBECHUA O[] JIEWCTBUEM
paznmuubblx  (paktopoB. Ilpunmun Jle Illatense. I[Ipom3BOACTBO CEpHOM KHUCIOTHI
KOHTaKTHBIM CITOCOOOM.

Tema 4. PacTBopbI

Onextponutnyeckas auccouuanus. CuibHble H  ciaabble  BJIEKTPOJIUTHI.
Kucii0THO-0CHOBHBIE B3aMMOJEHCTBUAA B pactBopax. Cpema BOIHBIX pPacTBOPOB:
KHCIIasg, HeWTpanbHas, uieno4yHas. MoHHOe mnpousBeneHue BOAbl. BoaopoaHsii
nokasareib (pH) pactBopa.

['uaponmn3 OpraHuvyecKux U HEOPTaHUYECKUX COCIUHEHHM.

JeMoHcTpanuy. 3aBUCUMOCTH CKOPOCTHM PEAKUUH OT KOHUEHTPAUUH U
TeMmneparypel. PasnmokeHue mnepokcuaa BOAOPOAAa B NPHUCYTCTBUM KATAIM3aTOpA.
Omnpenenenue cpeapl pacTBOpa ¢ MOMOLIBIO YHUBEPCATBHOTO HHINKATOPA.

JlaGopaTopuble  ombIThl. [IpoBenenune peakiuit  HWOHHOrO OOMEHa IS
XapaKTEPUCTUKHA CBOMCTB 3JEKTPOIUTOB.

Tema 5. DilekTpoXUMHYECKHE PeAKIIUU

XUMHUUYECKHE MCTOYHUKMA TOKa. [anbBanmueckuid snemeHT. Katoxg u aHogm.
AKKyMYJSATOPBI. TOMIMBHBIC 3JIEMEHTHI. Ps/l CTAHAAPTHBIX 3JIEKTPOIHBIX TOTEHIIMATIOB
Koppo3us meTamioB u ee npeaynpexiacHue

DNEeKTpOJIN3 BOJHBIX PACTBOPOB U PacIlIaBOB

Tema 6. Metanibl

[lonoxxeHne METAUIOB B IEPUOAUYECKOW CHCTEME XHMHYECKHX DIIEMEHTOB.
OO01Me cBOMCTBAa METAJUIOB. DNEKTPOXUMUYECKUN Pl HANPsKEHUH MeTaisioB. O01mue
CHOCOOBI TMOJYYEHUSI METAUIOB. DJEKTPOJU3 PacTBOPOB M paciuiaBoB. [lonsrue o
KOppo3uu MeTaJIoB. CriocOOBI 3alIUTHI OT KOPPO3UHU.

O0630p MeTaloB TIAaBHBIX moArpynn (A-rpynmn) NEepUOJUYECKON CHUCTEMBbI
XUMUYECKUX IJIEMEHTOB.

O630p MertaioB ThaBHbIX mnoarpynn (b-rpymm) nepuogudeckoil cucTeMbl
XUMHUYECKUX IJIEMEHTOB (ME/b, IUHK, TUTAH, XPOM, KEJI€30, HUKEb, IUIATHHA).

CrmiaBel METAJIOB.

OKcuabl U TUAPOKCUIBI METAIIOB.

Hemoncrpanuy. O3HakoMmJieHHE C OOpa3laMH METAUIOB U HUX COCTUHEHH.
B3auMonencTBue  IIETOYHBIX M MICJIOYHO3EMENIBHBIX  METAUIOB €  BOJOM.
B3anmogeiicTBue MEIM C KUCIOPOJIOM U CEpOM. DIIEKTPOJIM3 PACTBOpa XJIOPUAA MEIU
(IT). OnbITEI IO KOPPO3UK METAILJIOB U 3aIIUTE OT HEe.

JlaGopaTopHble onbIThl. B3anMoaeiicTBre IMHKA U Keje3a ¢ pacTBOpaMU KUCIIOT




U Ienaoueid. 3HaKOMCTBO ¢ 00pa3iaMu METAJIJIOB M UX pyJamMu (paboTa ¢ KOJUICKITUSIMU).
Pacuetnble 3agaun. PacueThl MO XMMUYECKHMM YpaBHEHHUSIM, CBSI3aHHBIE C
MacCOBOI 10J1€i1 BBIXO/A MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3ZMOKHOTO.

Tema 7. HemeraJiinbl
O0630p cBolicTB HeMeTaIOB. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE CBONCTBA TUITMYHBIX
HeMeTaiuioB. OKCUIBl HEMETAJUIOB M KHUCJIOPOACOAEPIKAIINE KUCIOTHL. BoaoponHbie
COEMHEHHUSI HEMETAJUIOB.

Hemonctpanuu. OOpasupl HemeTamioB. OOpas3ibl OKCHIOB HEMETAUIOB U
KHCIIOpoJcoiepKaux  kucior. [openue cepwl, ¢ocdopa, xene3a, Marhus B
KHCJIOPOJIE.

JlaGopaTopHble ONBITBL. 3HAKOMCTBO C 0Opa3lamMud HEMETaUIoOB U HX
OPUPOAHBIMA COEIMHEHHMSIMU (paboTa C KOJUIEKUMAMHM). Pacro3HaBaHHe XJIOPHUIOB,
cynbbharoB, KapOOHATOB.

IIpoBepka U OLleHKAa 3HAHMI U YMEHMI yUAIMXCH

OueHka TeopeTHYeCKNX 3HAHUM

Ommemxa «5».

OTBET TOJIHBIN W MPaBUILHBIN HA OCHOBAaHUY M3YUYCHHBIX TCOPH; MaTEPHAIT H3JI0KEH B
OTIPEZICTICHHOW JIOTUYECKON TOCIEAOBATEILHOCTH, JUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSTEIIHLHBIN.

Ommemxa «4»:

OTBET TIOJTHBIN U MPABUIIHLHBIN HA OCHOBAHWY U3YUCHHBIX TCOPUI; MaTepHa H3JI0KEH

B OIPEIEICHHON JIOTMYECKOM MOCIJIEI0BATENBHOCTH, MPU 3TOM JOMYIIEHBI JBE-TPH
HECYIIECTBEHHbIE OIIMOKH, UCTIPABIICHHBIE 0 TPEOOBAHUIO YUUTES.
Ommemka «3»:

OTBET IOJHBINA, HO TIPH ATOM JOIMYyIIEHA CYIIECTBEHHAS OIMMOKA MJIM OTBET HETIOTHBIMH,
HECBSI3HBIM.
Ommemra «2».

Py OTBETE OOHAPY)KEHO HEMOHMMAHUE y4YalllMMCS OCHOBHOTO COJEPKaHMs y4eOHOTO
MaTepuaia WIH JOMYIICHbl CYIIECTBEHHbIE OIMOKH, KOTOpbIC yUYalTUHCS HE MOXKET
VCIPABUTH NIPU HABOASIIMX BOIPOCAX YUUTEIIA.

OueHkKa 3KCNepUMEHTATbHBIX YMEHUH

OrneHka CTaBUTCA HA OCHOBAaHUM HAOJIOJCHUS 32 YYAIIUMCS U MHUChbMEHHOTO OTYETa 3a
pabory.

Ommemka «3»:

paboTa BBINIOJIHEHA TOJHOCTBIO M TPABUIBHO, CACIAHBI MPAaBUILHBIC HAOTIONCHHUS WU
BBIBOJIBI; DKCTIEPUMEHT MPOBEJIEH 110 MJIaHy C yUYE€TOM TEXHHKH O€30MaCHOCTH ¥ TPABHII
paboTHl ¢ BeHIECTBAMH W OOOPYIOBAaHHMEM; IPOSBICHBI OPraHU3AMOHHO-TPYIOBBIC
yMeHusl (TTOAACPKUBAIOTCS YHMCTOTa pabodyero MecTta U MOpsAI0K Ha CTOJIe, IKOHOMHO
HCIIOJIB3YIOTCSl PEAKTHUBBI).

Ommemxa «4»:




paboTa BBINOJHEHA MPABUIIBHO, CAEIAHbBI MPABUIIbHBIE HAOIIOACHUS U BBIBOJIbI, HO TIPH
TOM 3KCIEPUMEHT NPOBEJAEH HE TMOJHOCTHIO WM JOMYIIEHbl HECYUIECTBEHHbBIE
OImMOKH B pabOTe C BEIIECTBAMH M 00OPYI0BAHUEM.

Ommemxa «3»:

paboTa BBHIMOJHEHA TMPABUIBHO HE MEHEE YeM HAIoJOBUHY WU JOIMYyIICHA
CYIIIECTBEHHAs OIMOKa B X0JI¢ IKCIIEPUMEHTA, B OOBSICHEHNH, B OPOPMIIEHUN PaOOTHI,
B COOJIIOZICHUM TTPABUJI TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ BEIIECTBAMHU

u 000pyaOBaHUEM, KOTOpAs UCIIPABISETCS MO TPEOOBAHUIO YUUTEIIS.

Ommemka «2»:

JOMyIIeHbl JaBe (WM OoJiee) CYIIECTBCHHBIC OMMUOKM B XOJ€ OKCICPUMCHTa, B
00bsicHeHUH, B opopMiieHUH pabOTHI, B COOIOCHUN MPABUJ TEXHUKH 0€30MacHOCTH
npu paboTe ¢ BEIIeCTBAMH W OOOpPYAOBAaHHEM, KOTOPBIC YyYalIUHCS HE MOXKET
UCIIPABHUTH JaKe MO0 TPEOOBAHUIO YUUTEIIS.

OueHka yMeHHil peliaTh IKCNePUMEHTAJIbHbIE 3a1a41

Ommemxa «5».

IJIaH PelIeHUs] COCTaBJIEH MPAaBUJILHO; MPAaBUILHO OCYIIECTBJICH MOJ00P XUMHYCCKUX
PEaKTUBOB U 000PYI0BaHUS; JAHO MOJHOE OOBSICHEHUE U CIeTIaHbI BEIBOJIBI.

Ommemxa «4».

IJIaH PEIIEHUs COCTaBJIEH MPAaBWIbHO, MPABUIBHO OCYIIECTBIEH MOJ00p XUMHYECKUX
PEaKTUBOB M OOOPYJOBaHUS, TIPU ITOM JIOMYIIEHO HE 00Jiee BYX HECYIIECTBEHHBIX
OIINOOK B OOBSICHEHHUH U BHIBOJIAX.

Ommemxa «3».

IJIaH PElIEHUs COCTABJICH MPaBWIbHO, MPABUIBHO OCYIIECTBIEH MOJ00p XUMUUYECKUX
PEaKTUBOB M O0OpPYIOBaHMs, HO JOMYIIEHAa CYIIECTBEHHAs OIIUOKA B OOBSICHEHUU U
BEIBOJIAX.

Ommemxa «2»:
nomylieHsl aBe (M Ooliee) CyIIECTBEHHBIE OIIMOKM B IJIaHE PEIICHHS, B MOA00pe
XUMHUYECKUX PEaKTUBOB U 000pYAOBaHUS, B OOBSICHEHNUHU U BBIBOJAX.

OueHka yMeHHH pemiaTh pacyeTHbIe 3a1a4M

Ommemka «3»:

B JIOTUYECKOM PaCCY>KJIEHUU U PEIICHUU HET OMMOOK, 3a/laya pelieHa paiuoHaIbHbIM
crnocoOoM.

Ommemxa «4»:

B JIOTHYECKOM PACCYXJICHHUM M PCIICHHWH HET CYIISCTBCHHBIX OIMMOOK, HO 3aja4a
pelieHa HepalmoOHAIBHBIM CITIOCOOOM HJTH JIOMYIIEHO HEe 00Jiee ABYX HECYIIECTBEHHBIX
OIINOOK.

Ommemxa «3».

B JIOTHYECKOM PacCyXJICHHH HET CYIIICCTBEHHBIX ONTMOOK, HO JOIYyIICHA CYIECTBCHHAS
omMOKa B MAaTEMaTHYECKUX pacueTax.

Ommemka «2»:

UMEIOTCS CYIIECTBEHHBIE ONMMOKH B IOTUYECKOM PACCYKIEHUU U PEIICHUM.

OueHka NHCbMEHHBIX KOHTPOJIbHBIX PadoT



Ommemxa «5».

OTBET TMOJHBIN U MPABUIILHBIN, BO3MOKHA HECYIIECTBEHHAS OIIHUOKA.

Ommemxka «4»:

OTBET HEMOJHBIM WK JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.
Ommemka «3»:

paboTa BBIIIOJIHEHA HE MEHEE YeM HAIlOJI0BHHY, JOIMYIIEHA OJHA CYIIICCTBEHHAs OIINOKa

U JIBE-TPH HECYIIESCTBCHHEBIE.
Ommemra «2».
paboTa BHITIOJIHEHA MEHEE YeM HAIIOJIOBHHY WIIH COACPIKUT HECKOJIBKO CYIIECTBCHHBIX

Cnmcok JuTepaTypbl Il YYUTES
1. AxmeroB H.C. AkTyanbHble BOIIPOCHI Kypca Heopranudecko xumuun: Kuaura s
yuutend. — M.: [Ipocsemenue, 1992
AxmeroB H.C O0uias u Heoprannueckast xumusi. M.: Beiciiasg mkona, 1988
I'mnaka A.M. Ob6mas xumus M.: Beicmas mkosa, 1988
[Mabpuensn O.C. xumus. 10 kiacc: Metoa. [Tocobue — M.: Jlpoda, 2002
[Mabpuensn O.C. xumus. 11 kimacc: Meton. [locobue — M.: Jlpoda, 2002
Xumus nocodbue penerutop. Poctos Ha Jlony. U3narensctBo «Denuke, 1997

Xomuenko ['.I1. CoopHuk 3amau o xumuu i yyamuxcs 10-11 kinaccos

O N ook owd

Xomuenko ['.I1. COopHUK 3a/1a4 110 XUMUU JIsl TocTynaromux B BY3s1

HOP:

1. JdeMoHCTpaurOHHOE NOYypoUYHOe maHnupoBanue Oo1mas xumud. U3narenbcTBo
« YUuTenb»
Oo6pazoBatenbHast koyiekius OO11as 1 HeopraHudecKas XuMus
3. OOpasoBarenbHas KoJuleKius Pemienne pacueTHbIX 3aa4 1Mo o01iei
Y HEOPTaHUYECKOM XUMUHU.
Caiit «CeTb TBOPUYECKUX YUUTEIECIH»
Caiirt «IlepBoe ceHTSIOps»

Caiit «Enunbplie 00pa3oBaTelbHBIC PECYP

no

ok



TemaTuyeckoe MIIAHUPOBaHUE YUeOHOr0 MaTepuasa Mo XUMHUHU

s u3ydenus npeamera no YMK I'.E. Pymsutuca u @.I'. @eabamana 11 kiaace

(1 uac 6 nedenio, 6 meuenue 2oda - 34 uaca)

Kt
Ne Tema ypoka JIeMeHThbI TpeOoBaHMs K YPOBHIO Kpurepuu ouenkn DopMbI U Hom.
ypo co/iepKaHusA NOATOTOBKH MeTOo/bl 3a/laHue
Ka
TeopeTnueckue 0OCHOBBI 001 XUMHUH
Tema 1. Ba:xkHeiilnne XuMuuecKue MOHATHA U 3aKOHBI (4 yaca)
1.| Arom. XUMHUYECKUH 3JIEMEHT. Crpoenue atoMa. Snpo | 3HaTh oOcHOBHBIE Xxumuue- | Kpurepun oueHku Unpusunyanshas, §1,2
M3oT0onbl. 3aKOH COXpaHEHUs (IpOTOHBI, HEUTPOHBI) | CKHUE NOHATHS:  BEWIECTBO, | TEOPETHUECKHX 3HaHU Sfé)(i?m;’;”g é)}?:zg; 3aIlUCH B
Macchl ¥ SHEPTUU B XUMHUH U DJIEKTPOHBI. XUMHUUYECKHUH 3IEMEHT, aToM, CoBecHl, TeTpajy,
W3oTonsLI. MOJIEKYJIa, HarIAAHbIH, _|cb
CocraB aTOMHBIX JIep. | OTHOCUTENIbHAS aTOMHAss | HACTIHOTHONCKOBRL | vy 2-3
3aKOH COXpaHEeHus MOJIEKYJISIPHAsl MacChl, HOH, Tlepsiramsii
Macchl BEIECTB. 3aKOH | M30TOIbI; YMETh KOHTDOITS 3HAHHi
COXpaHEeHUS U OTIpeNIeNIATh 3apsiji MOHA
npeBpauieHus. [lepext | YMeTh npuMeHsTh 3aKOH
MaccChbl COXpaHEHMs MaccChl BELECTBA
2.| [lepronnyeckuii 3aK0H. Crpykrypa I1.C. 3HaTb OCHOBHBIE Kpurepun ouenkun WnpuBunyanena | §3,4 c.
Pacnpesnenenue >1eKTpOHOB B | TJIaBHbIE U IOOOYHBIE | XUMHUYECKUE TOHSATHS: TEOPETUYECKUX 3HAHUH. s, poHTaNbHas, | 22 ymp.
aTOMax 3JIEMEHTOB MaJbIX U MOATPYIIBI, MAJIbIE U | IEPEXOIHBIE SJIEMEHTHI. pabora, padora | 3,4c. 15
OOJIBIINX TEPHOIOB. OO0JIbIIINE TEPUO/IBI. YMeTh onpenensaTh C Y4eOHHMKOM, 3agaya 4

Opb6wurais, s-, p-, d-
opburainu,
YHEPreTUICCKUE
HOAYPOBHH, CITHH,
CriapuBaHKe
AIIEKTPOHOB

MaKCHUMaJIbHOE YHCIIO
AJIEKTPOHOB Ha YPOBHE
(cioe) mo opmyie,
XapaKTepU30BaTh MOPSI0K
3aIOTHCHHS YJICKTPOHAMH
MOIypOBHEH B aTOMax
XUMHYECKHX DJIEMEHTOB C
Nel mo Ne38, 3ammceIBaTh UX
AIEKTPOHHBIC (HOPMYIIBI H

CI10BeCHBIM,
HarJIsS THBIHN,
YJaCTHYHO-

MMOMCKOBBIH.

ITepBruuHBbIi
KOHTpPOJIb
3HAHUU

12




rpaduuecKue CXemabl.
VYMeTh naBath
XapaKTEPUCTHKY
XMMHYECKHUX 3JIEMEHTOB I10
MIOJIOKECHHIO B
NEePUONYECKOI cucTeMe U
CTPOEHUIO aTOMa.

ITonoxenue B IICXD JIaHTOHOM B, YMerh N0OKa3bLIBaTh Kputepun onenku NunuBunyanbHa | §5,
BOJIOpO/a, TAHTAHOUIOB, Axtunouasl. IckycTBe | IBOMCTBEHHOE MOJIOKEHUE TEOPETHUYECKUX 3HAHUH. s1, GpOHTAIbHAS, | WHIUBH]
AKTHHOUJIOB UCKYCCTBEHHO HHO TIOJTy9CHHBIC BOJIOpO/Ia B IEPHOIUIECKON pabora, pabota | yajabHBIC
MOJTYYEHHBIX 3JIEMEHTOB DJIEMEHTEL. CUCTEME, OTIPEEIISITh C Y4eOHUKOM, TECTHI
MECTOIOJI0KEHUE
JIAHTAaHOUJI0B Y aKTUHOM/IOB.
3HATD 3HAaUEHHE
MEPUOINYECKOT0 3aKOHA U
TIEPUOTNYCCKON CHCTEMBI
BaneHTHOCTb 1 BaJICHTHBIE BanenTtHeie 3HATh BaJICHTHBIC BO3MOKHOCTH Kpurepun onenku CroBecHbIH, §6 ymp 4
BO3MOYXXHOCTHU aTOMOB. BO3MOXXHOCTH. aTOMOB JJIEMCHTOB 2 MaIloro TEOPETUYECKUX 3HAHUU. HAarJISIHBIHA, c.31
nepuosa, yMeTb OOBICHSITh <
[Iepnonnueckoe n3MeHeHNE CBo0OoHBIE OpOUTANH, y Kpurepuu onieHKH yMEHUN | 4aCTUYHO-
HpI/I‘-II/IHy HUX BBICIIICHU BAJICHTHOCTHU . o
BAJICHTHOCTH M PaJInyCOB H3MeHeHHs] aTOMHOTO (V). pelIeHus: pacu€THBIX ITOMCKOBBIH.
aTOMOB. paauyca, yuciia YMersh onpeneisaTs BaJeHTHOCTh 3ajaa4.
SHEPTreTUYECKHUX 3JIEMEHTOB Mpu 00pasoBaHuu XuM. | KpUTEpUU OICHKH [TepBuuHsbIit
YpOBHE, Yncia CBA3H IO IOHOPHO-AKIUCITOPHOMY | 1eoneTHYeCKUX 3HAHUH. KOHTPOITh
1 OOMEHHOMY MEXaHU3MY. Y MeTh
BaJIEHTHBIX

AJIEKTPOHOB B
NepuoJiax u rpymmnax
I[CxX2

COCTaBJIATh rpaMIECKUE CXEMBI
CTPOEHUS BHEIUTHHUX 3JIEKTPOHHBIX
CJIOEB aTOMOB, TOKA3bIBAIOIINE
BaJICHTHBIE BO3MOXKHOCTU
HEKOTOPBIX aTOMOB XUM.
3JIEMEHTOB B BO30YXAEHHOM U
HEBO30YKIEHHOM COCTOSTHUHI
YMerh XapakTepu3oBaTh
HU3MEHEHHE PAIUYyCOB ATOMOB XHM.
3JIEMEHTOB TI0 TPYIIaM U
neproiaM, OOBSICHATh TPUINHBI
9TUX U3MEHEHUI], UX BIUSHUE HA
BaJIECHTHOCTb U O-B CBOWCTBA
aTOMOB.
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Tema 2. Ctpoenne BemecTBa (3 yaca)

OCHOBHEIE BUABI XUMHYECKOH KoBaneHnTHas cBs3b, €€ | 3HaTh ONPEACICHUE XUM. Kputepun onenku CII0BECHBIH, §7,8 ,
cBsa3u MoHHas 1 KOBaJIeHTHas Pa3HOBUIHOCTHU U CBSI3H, BUAbI XHM. CBSI3U, TEOPETHYECKUX 3HAHUH. HaTJISIHBIHN, c.34
CBsA3b. MeTaymndecKkasl CBA3b. MEXaHU3M MEXaHU3MbI UX 00pa3OBaHMS. YaCcTUIHO- yop. 3,
Bonopoanas cBs3b. o0Opa3oBaHUs. YMeTb onpeiensaTh BUI XUM. ITOMCKOBBIH. TECTOBEI
DJIEKTPOOTPHULIATENIBLHO | CBS3U B MPOCTHIX U CIOKHBIX e
CTh BCIIECTBAX, COCTABIIATh 3aJIaHus
Bonopoanas, CXEeMbI 00pa3oBaHUs c.37
METaJIn4eCKast BEILIECTB C Pa3IMYHBIMU
CBS3b BUJIAMH CBSI3U
YMeTh 00BSICHATE MEXaHU3M
00pa3zoBaHMs JOHOPHO-
AKIENTOPHOM, KOBAJICHTHOMN
CBSI3U, OCOOEHHOCTHU
BOJIOPOJHOM CBSI3H.
[IpocTpaHcTBEHHOE CTPOECHUE ['ubpunuzanus 3HaTh OCHOBHBIE Kputepuu ornenku §9, 10
Mosekyi. CtpoeHue aTOMHBIX OpOUTAJICH. XapaKTEPUCTUKU XUM. CBSI3H | TECOPETUUYECKUX 3HAHUI. WHIABH]
kpuctaioB. Kpucrannuueckue | Bemectna (nmuHYy, SHEPTHUIO, yaJlbHbIE
PEIIEeTKH. MOJIEKYJISIPHOTO 1 HaIpaBJI€HHOCTD, 3aJJaHusA
HEMOJIEKYJISIPHOTO HACHIIIAEMOCTbD). Ha
CTPOCHHUHL.. VMeTh 10Ka3bIBaTh KapTOUK
Kpucrannmueckue n 3aBUCHMOCTH 3THX ax

amop(HbI€ BEIIECTBA.
Tunst
KPUCTAJUTUYECKUX
pelnieTok (aToMHas,
MOJICKYJISIpHAs, MOHHAs
Y MeTaJuInuecKas).
3aKOHOMEPHOCTh
CBOWCTB BEILIECTB OT
THTIOB
KPUCTAJUTMYECKOU
PEIIeTKH.

XapaKTEPUCTHUK OT
pa3nuyHbIX (PaKTOPOB
(mIpoYHOCTH — OT

NEPCKPbIBAHUSA 3JICKTPOHHBIX

00J1aKOB, THOpHUIA3AITUS

CBs3U U [Ip., HACBIIIACMOCTb

— OT BAJICHTHBIX

BO3MOXXHOCTEH aTroma u 1p.)
3HaTh pa3audHble POpPMbI

MOJICKYIJI, OTIPCACIICHUC
BCIICCTB ITOCTOAHHOI'O 1
NEpEMECHHOTO COCTaBa,
Pa3IUNYIHBIC BUABI

KPUCTAUIMYECKUX PEIIETOK.
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KonTtpoabsnas pa6ora Nel mo
TeMaM «BaxxHelmme
XUMHUYeCKHe NOHATHS U
3aK0HbD, «CTpoeHue
BellleCTBA

Baxnueiimmue
XAMUYECKHE 3aKOHBI,
I13 u IICX Ha ocHOBE
YYCHHS O CTPOCHHUH
atoMoB. CTpoeHue
BEIIECTBA.

Kpurepun oneHkun
IMUCbMEHHBIX
KOHTPOJIbHBIX padoT.

Tema 3. Xumnueckue peakuuu (4

yaca)

Kiaccudukanmss XuMuaeckux OBP. O6patumeie u HNwmeTts nipeacrabieHue o Kputepun onenku §12,c.
peakuuin HeoOpaTUMbIE XUM-0# (hopMe TBUKECHUS TEOPETUYECKUX 3HAHUM. 58, y3mp
peaknuu. DK30- U MaTepuH. 3-4
SHAOTEPMUYECKUE 3HaTh CYIIHOCTh XUM-I
peakuuu. IlpaBuio peaKIyy, 3aKOH COXPaHEHHs
MIPOTEKAHUS PEaKUil B | MAacChl U SHEPTUH, €r0
pacTBopax 3Ha4yeHue.
3HaTh NPU3HAKU
KJIacCcU(UKALUU XUM-X
peaKuuid.
VYMmers kinaccuuuupoBaTh
MpeI0KEHHBIE XUM-€
peaKuuy Wik caMuM
MIPUBOJIUTH IPUMEPHI HA
pa3HbIE TUIIBI peaKUi
CKopocTh XMMHUYECKUX CKOpOCTh XMMHUYECKUX | YMETh OOBACHSITH MEXaHH3MBI Kpurepun ouenkun §13, 14,
peakiuii. Kunernyeckoe peaKIMid. peakiuuii Ha puMepe opr-x u TEOPETUYECKUX 3HAHUH. TECThI
ypaBHeHue peakunu. Karanmms AKTUBHPOBaHHBIN o opraiix BEIECTE.

KOMIIJIEKC. 3aKOH
JEUCTBYIOIIUX Macc.
XuMuueckas
KuHeTHnKa. ['omorenHas
U reTeporeHHas cpefa.
DHeprusi akTUBALIHMH.
Kunernueckoe
ypaBHEHHUE PEAKIIUH.
Karanus, karanuzarop,
WHTUOUTOP

YMers pemaTs 3aa4u Ha
TerI0BOH 3 PeKT.

3HaTh MOHATHE CKOPOCTH JIJISt
TOMOI'€HHOH U F€TEpOTreHHOM
peaxuuii.

3HaTh GaKTOPEI, BIMUSAIONINE Ha
CKOPOCTH peakiuu (pupoaa
pearupyromunx BemecTs,
KOHIIEHTpalus, II0Iaab
COIIPUKOCHOBEHMSI, TEMIIEPATypa)
YMeTh 00BSICHATH AeHCTBUE
KaxJ0ro (akropa, BIUSIOLIETO Ha
CKOpOCTb peakiiy Ha MPUMepax.
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1¢ Xumuueckoe paBHOBECHE H Xumuyeckoe 3HaTh GaKTOPEI, BANAIOUINE HA Kpurepun oueHku §15,
CIIOCOOBI €T0 CMEIIEHUS paBHOBecHe. [TpuHIum C’;ZEP(I’CTfOpe;‘)’:I:é“ Sg;;‘poﬂa TEOPETUYCCKUX 3HAHH. ymp.2
Jle lllaTenne ioﬂue%};p:;m’ n;émaﬂ; c.73
CONPUKOCHOBEHUS, TEMIIEpaTypa)
YMeThb 00BACHSITH ACHCTBUE
KaxJ0ro (akropa, BIUSIONIET0 Ha
CKOPOCTH peakIiy Ha IPIMepax.

11 NpakTuyeckas padora Nel YMeTb N01b30BaThCS Kpurepuu onenku [IpakTrueckas ITogroro
«BnusiHMe pa3nu4HbIX 1a00paTOPHBIM IPAaKTUYECKUX YMEHUH. pabota. PaGota | BUTB
(hakTOpOB HA CKOPOCTH o0opynOBaHUEM. B TIapax OTYET
XUMUYECKON peakium»

Tema 4. PacTBopbl (6 yacoB)
17 JlucniepcHble cUcTEMbI JucrnepcHele 3HaTh noHATHE «aucnepcHas | Kputepun ouenku §16,
cucTteMbl. PacTBOpBHI. CUCTEMAY TEOPETUYECKUX 3HAHUU. TECTOBbI
I'pyboaucnepcHble YMeTh XxapakTepu3oBaTh e
cuctembl. KosutouHsle | CBOMCTBA pa3IMyuHbIX BUJOB 3a/laHus
pacTBOPbI. A3p030JIH. JMCTIEPCHBIX CHCTEM, c.78
YKa3bIBaTh NPUIHHY
KOAryJisiliuy KOJUIOUIOB U
3HAYEHUE 3TOTO SIBJICHMSL.
3 CriocoObl BbIpaXeHus MounsipHas VYMeTs pemars 3ajauu Ha Kpurepuu ouenku §17,
KOHIIEHTPAaLlUU PacTBOPOB KOHLIEHTpaLus MIPUTOTOBJIEHUE PacTBOpa TEOPETUYECKUX 3HAHUH, 3a/a4ya
ONPEEICHHON MOJIIPHOU YMEHUH pellaTh 1-3c.81
KOHLEHTpaLUU pacueTHbIE 3aJa4H.

14 TlpakTuuyeckas padora Ne2 YMeTb TOTOBUTH PacTBOP Kpurepun oneHkun [IpakTnueckas IToaroro
IIpuroroBjieHue pacTeopa ¢ ONPENIETIEHHON MOJIIPHOMN MIPAKTUYECKUX YMEHUM. pabora. Pabota | BuUTh
3a]aHHON MOJIAPHOMH KOHIICHTPaLlUH. Y METh B apax OTYeT

KOHIIeHTpanuei

MOJTb30BAThCS
1a00paTOPHBIM
000pyIOBaHHEM.

16




15 DnexrponuTnyueckas DNEeKTPOIUTHYECKAS YMeTb 00BSICHATH,[I0YEMY Kpurepun oueHku §19,
nucconuanusg. CUIbHEIE U JUCCOLMAIIMS. pacTBOPHI BEIIECTB C MOHHOW | TEOPETUYECKUX 3HAHUM. ymp. 1-2
CJTa0bIe AIICKTPOIIUTHI. CunbHbIe U clla0dbie Y KOBQJICHTHOM MOJIAPHOMN c.88
Bogopoauslii mokasarenib AEKTPOJIUTHI. CBSI3bSI IPOBOJAT

Bonoponnslii JJIEKTPUYECKUN TOK. Y METh

nokazatenb (pH). ompenenats Ph cpensl ¢
IIOMOUIBIO BOJOPOIHOIO
MoKazareJs

16 Peakunm noHHOrO OOMEHA. Peaxiuu moHHOTO YMeTb 00BICHATH ¢ o3unuid | Kpurepuun orneHku §20, 21
I'maponus opraHnyeckux u obmena. 'maponus T3/l cymHOCTh XUMUYECKUX | TEOPETHUECKUX 3HAHUM. TECTOBBI
HEOPraHUYECKUX COCTUHEHUM HEOPraHUYECKUX peaxuuii, MpoTeKaroINX B e

(coneit) u BOJIHOM cpene. 3HaTh 3aIaHUS
OpPraHUYECKUX CYLTHOCTb THIPOIIU3A. c.92
(CTIOKHBIX AUPOB, YMeTh COCTaBIATh
yTJIEBOJIOB, OCIKOB) ypaBHEHUS pPeaKIuii

THJIPOJIN3a.

17 UToroBasi KOHTPOJIbHASA Kpurepuu onenku HroroBeii
pabora 3a | mosyroaue no MMMCbMEHHBIX KOHTPOJIb
pasaeny «Teopernueckue KOHTPOJIbHBIX PadoT. 3HAHUU IO TEME,

OCHOBBI XMMHW» WHIMBHUTyaJIbHA
s pabora
Tema 5. JiiekTpoxumMuyeckue peakiuuu (2 yaca)

1§ Xumuyeckne UCTOYHUKY TOKA. | ['aapBaHUYECKUit 3HaTh CTpOEHUE Kpurepuu ouenku §22, 23
Psan cTanmapTHBIX SIEKTPOAHBIX | DJIEMEHT. AHOJ, KaTOA. | ralbBaHUYECKOTO DJIEMEHTa | TEOPETUUYECKUX 3HAHHIA. 3aj1ada 5
MTOTEHIMAJIOB Psn cranmapTHBIX 1 €ro pa3HOBHJIHOCTH. 3HATH, c.102

AJIEKTPOIHBIX KaK YCTPOEH CTaHJIapTHHIN
MOTEHIINAJIOB. BOJOPOIHBIN IEKTPOA.
CrannapTHble yCIOBUS. | YMETh MOJIb30BaThHCS PSAAOM
CrangapTHbIi CTaHJAPTHBIX BOJOPOJIHBIX
BOJOPOJHBIN IEKTPOJ. | TOTEHIIUAJIOB.

19 Koppo3us MeTauioB u ee Koppo3sus. 3HaTh OTIMYMS XuMu4ueckoil | Kpurepun oneHku §24,25
npenynpexaeHue. IeKTpoiu3 | XumMuueckas KOPpO3UH OT TEOPETUUECKUX 3HAHUH. ymp.2

KOppo3Hs, AJIEKTPOXUMHUYECKON.3HATh c.l112
IEKTPOXUMUYECKAS CTIOCOOBI 3aIIHUTHI

17




koppo3ust. CriocoOsl
3aIUTHI.

MET.U3JIETIUNA OT KOPPO3HUH.
3HaTh, KAaKHE MPOLIECCHI
MPOUCXOAT HA KaTOAE U
aHOJIE MIPU AIIEKTPOIIU3E
pacruiaBoB U pacCTBOPOB
coJieil.

YMeTh COCTaBIIATh
CyMMapHbI€ YpaBHEHUS
peaKUHUii SJIEKTPOJIN3A.

Tema

6. MetaJiibl. (7 4acoB)

2( O0630p METAIITHYECKUX Mertamisl A-Tpynn YMeTh XxapakTepu3oBaTh Kpurepun oueHku §26, 27
3JIEMEHTOB A-Tpymil XMMHUYECKHE CBOWCTBA TEOPETUYECKUX 3HAHUH. ymp.1-3
metaiioB |A-I1A rpynn u c. 122
AITFOMUHHUS, COCTaBJISTh (ycTHO)
COOTBETCTBYIOIIIE
ypaBHEHUS peakLuit
21 O6mwmit 0630p metaimmueckux | Mens. Lunk. Turan. YMeTh XapakTepu3oBaTh Kpurepun ouenku §28,
3JIeMeHTOB b-rpynn Xpom. Kenezo XMMHUYECKHE CBOWCTBA TEOPETUYECKUX 3HAHUH. 3aIlUCH B
MertauioB b- rpym, TeTpaau
COCTaBIISATh
COOTBETCTBYIOIIHNE
ypaBHEHMs peakluit
22 Menp. Luak. Turan u xpom Mens. Manaxur. YMeTh COCTaBIATh Kpurepuu ouenku §29-31
Kynpur. Mennsrii YpaBHEHUS PEaKLIUM, TEOPETUYECKUX 3HAHUM. ymp.2 c.
koyuenad. L{uHk. XapaKTEPU3YIOIINX CBONCTBA 137
Ccdanepur. LluakoBass | Meu ¥ LIMHKA, XpoMa U
obmanka. [[uHKOBEII THTaHa
wmar. Turad. Xpom.
WNnemenur. Pytui.
XPOMHUCTBIN KEJIE3HIK
23 JXKeneso, HUKETb, UTATHHA XKenezo, Hukens, YMeTb COCTaBIIATh Kpurepuu oueHku §32,
TTaTuHA YpaBHEHUSI PEaKIIHid, TEOPETUYECKUX 3HAHHH. TECTOBBI
XapaKTepU3yIOIUX CBOMCTBA e
xKeresa 3aJjaHus
c.149
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24

CmnaBel MeTau1oB. OKCUIBI U

Cnnasel.JIerupyromue

YMeTs npeackasarb

Kpurepun oueHku

§33,34

TUIPOKCHUIBI METAIIJIOB nob6asku. YepHbie CBOICTBA CIIJIaBa, 3HAasl €T0 TEOPETUYECKUX 3HAHUU. ynp 3-4
Metasuibl.. L [BeTHbIE COCTaB. 3HATh BaKHEUILINE c.154
METaJLJIbL. CTETEeHH OKUCJICHUS ME[H, (nucbme
UYyryn.Cransb. Keles3a, Xpoma B X HHO)
Oxcunpl.'unpokcunpl | coequHeHMUsX (OKCHaax,
THJIPOKCUAAX, KUCIOTaxX
29 IlpakTuyeckasi padora Ne3 YMeTph pacrio3HaBaTh Kpurepuu onenku [IpakTnueckas [Toaroro
Pemenue KaTUOHBI COJICH C IOMOIIBIO | IPAKTUYECKUX YMEHUM. pabora. PaGora | BUTH
JKCNePUMEHTAJIbHBIX 32/1a4 KayeCTBEHHBIX PEaKIUil. B Iapax OTYEeT
no Teme «MeTabDy
26 KonTpoabHas pa6ora Ne2 mo BBIABHTE ypOBEHB MOMY4CHHBIX Kputepuu onenku HroroBsrit
Teme «MeTaLIbDy 3HAHUI YYaIUXCA 10 NPOUACHHON | [qprap wraprie s KOHTPOJIb 3HAHUM
TeMeE o TEME,
KOHTPOJIbHBIX PadoT.
HHAWBHUAYyaJIbHas
pabota
Tema 7. «HemeTtayabl» (5 4acoB)
21 O630p HemeraiioB. CoiictBa | Hemeramsl 1 ux YMerhb 1aBath XapaKTepPHCTHKY Kpurepun oueHku HHHHBHHYaﬂBHaﬂé §36,37
o o o OHTaJIbHas, pabora,
Y IPUMEHEHNE BaKHEHIIINX ¢duzndeckue cpoiicTpa. | XMM- JICMCHTOB HCMCTAJLIOB TIO TEOPETHYECKUX 3HAHH. <bp6 6p ymp.2
MOJIOXKEHHUIO B TIEPHOTHUCSCKON pabora € y4COHHKOM,
HEMETAaJIJIOB CrtpoeHue aToMOB CroBecHbIi, c.165
CHUCTEME U CTPOCHUIO aTOMOB. ——
HEMETaJJIOB. " .
3HaTL CBOUCTBA 1 YaCTHIHO-TIOMCKOBBIH.
IIPUMEHEHHE BaXKHEUIINX
HEMETAJIJIOB IlepBuunbIi
KOHTPOJIb 3HAHUH
2§ OO0mmas xapaKTepucTuKa 3HaTh KJ1acCU(UKALINIO Kputepun ouenku gHHHB"ﬂYaHLHaﬂé §38,
o pOHTaNbHas1, padoTa,
OKCHJIOB HEMETAJIJIOB U OKCHJIOB, UX COCTAB, TEOPETUYECKUX 3HAHUM. pabora ¢ yacGmmcon, | 33AAUA
KHCIIOPOI0COIEPKAINX KUCITIOT CTpOEHHE, CBOICTBA, CoBecHI, 5-6
pUMEHEHHE. HarILAAHbIH, c.179

YMeTh cocTaBisITh POPMYIIbI
OKCHJIOB XHM. 3JIEMEHTOB —
HemetauioB [—IV nepuonos
MEPUOINYECKON CUCTEMBI,
OTIPEIEIIATH B HUX THII CBSI3H,
THUI KPUCTAJUTMYECKOM
pEETKY, TIPENICKA3ATh
HCXOJS M3 ATOTO (PU3HUECKUE
Y XMMUYECKHE CBOWCTBA

YaCTHIHO-TIOMCKOBEIH.

IlepBuunbIit
KOHTPOJIb 3HaHUHI
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OKCHJIOB.
VYMeTh 3annchIBaTh
YpaBHEHUS PEaKLIMii,
JIOKa3bIBAIOIINE XHM.
CBOMCTBA OKCHJIOB
HEMETAJIJIOB B
MOJICKYJIIPHOM, HOHHOM U
OKHCIIUTENLHO-
BOCCTAHOBHUTEJILHOM BHJIC.
3HaTh 00 U3MEHEHUH
CBOMCTB OKCHJIOB
HEMETAJIOB MO0 MEPHOIaM U
rpyIIaM, yMeTb OOBSICHATD
MPUYUHBI STUX U3MEHECHUI

29 BomopoaHble COeTMHEHNUS OKUCIUTENBEHO — Ymetb coctaBiaTh popmynbl | Kpurepun onenku I(;IHHHBHHYaHBHaﬂé §40,
o pOHTaNbHAs, paboTa,
HEMETaJJIOB BOCCTAHOBHTEIbHEIE JIETY1HX BOLOPOAHBIX TEOPETUYECKUX 3HAHUH. pabora ¢ yacommcon, | 334AUA 3
CBOMCTBA HEMETAJUIOB ( | COCAMHEHUN HEMETAINIOB Ha C10BeCHBIi, c.186
Ha NpUMepe BOAOPOAA, | OCHOBE CTPOCHMS UX aTOMOB HarIAAHbIH,
YaCTUYHO-TIOUCKOBBIH.
KHCIIOpO/1a, CephI) U DJIEKTPOOTPULIATEIBHOCTH,
ONPEIENATH TUII CBA3H, BNl Tlepsiramsii
KpUCTAITINYECKON PEIIETKH, KOHTPOJTb 3HAHMi
OIUCHIBATh (PU3UYECKUE U
XUMHUYECKHE CBOICTBA,
3alMChIBAaTh YPAaBHEHUS XUM.
peaKuuid.
3( MpakTuueckasi padora Ned. YMeTh pacnio3HaBaTh Kpurepun oneHkun [IpakTnyeckas IToaroro
Pemenue BEILIECTBA C TOMOIIBIO MIPAKTUYECKUX YMEHUM. pabora. PaGota | BuUThH
JKCIIEPUMEHTAJIBHBIX 32124 KAaueCTBEHHBIX PEaKLUi Ha B IIapax OTYET

no temMe «HeMeTaabn

AHHUOHBbI

3]

KonTtpoabHas paGora Ne 3 no
Teme «HemeTrajibDy

Kpurepun onenkn
MUCHMEHHBIX
KOHTPOJIbHBIX paboT

Hroroserit
KOHTPOJIb 3HAHUHT
110 TeEMeE,
WHINBUAyaJIbHAS
pabota
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Tema 8 Xumusi u :ku3Hb ( 3 yaca)

34 XuMus B MPOMBIIIJICHHOCTH. Xumudaeckas YMeTb 00bsICHUTH HayuHble | KpuTepuu oleHKu Wunusnayansuas, §43-45
[IpuHUKUITBI TPOMBIIIEHHOTO IIPOMBIIIJIEHHOCTh. XU | IPUHLMIIBI IPOM3BOACTBA HA | TEOPETUUYECKUX 3HAHUU. g’:g;?ﬂ?}feg;fg; (mpouut
pou3BoJicTBa. [I[pon3BOACTBO | MHUECKasi TEXHOJIOTHS. | IPUMEpPE MIPOU3BOJICTBA CoBeCHBII, aTh)
yyryHa. [IpouszBoncTso cranu UYepHas CEpHOI KUCIIOTHL. 3HATh, HarJIAAHbIH, _ | ynp. 2-3

MeTtaJuyprusi.JIoMmeHHa | KaKkue NPUHIUIIBI HACTITIHOTHONCKOBRL | ¢ 197
s HeqL.ArJIOMuepaumL XUMHUYECKOI0 IPOU3BOJICTBA Tlepsirssii
Kucnopoansrit UCIIOJIb3YIOTCS TIPU KOHTDOIb 3HAHMi
KOHBEpPTED. MIOJIyYE€HUH YYT'yHa.
beszorxonnoe VmeTts cocTaBiaTe Y XP,
IIPOU3BOJICTBO. MIPOTEKAIOIIUX [TPU

MOJIyYEHUH YyT'yHa. Y METh

CcoCTaBiIATh Y XP,

MPOTEKAIOIIUX MTPU

MIOJIYYE€HUU CTAJIH.

33 Xumus B ObiTy. XvMHUECKas DKOJIOTMYeCKU 3Hath nmpaBwiia 6e3omacHoii | Kputepun oueHku Wunusnayanbuas, §46, 47
IIPOMBIIIJIEHHOCTh U MoHutopuHr.IIpenenss | paboTsl co cpercTBaMu TEOPETUYECKUX 3HAHUU. g’fg;?ﬂz};?eg;fg; TECTBI
OKpYy’Karolas cpenia 0 JIOTTYCTHMBbIE OBITOBOW XUMHHU. Y METh CioBecHbI, Ha

KOHIICHTpAIluH OOBSACHATH NPUYUHBI HarAAHbIH, _ | KapTO4K
XUMHYECKOT0 3arpsA3HEHMS HACTHAHOTTONCKOBRL | Ay
BO3/lyXa, BOJJOEMOB U IIOYB Tlepsiramsii
KOHTPOJIb 3HAHUU
34 UtoroBasi KOHTPOJIbHas Kpurepun oneHkun Hrorossiii
padora MIMCbMEHHBIX KOHTPOJIb
KOHTPOJIbHBIX paboT 3HAHUU 10 TEME,
WHIUBUTyaJIbHA
s pabora
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