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1. IOACHUTEJIBHAS 3AIIMCKA

VYuebublii npeaMer «XUMHS» Ha YpOBHE YIIIyOJEHHOTO H3yUEHHs] 3aHUMAeT Ba)KHOE
MECTO B CHCTEME EeCTEeCTBEHHOHAay4YHOro oOpaszoBanms ydammuxcs 10-11 kmaccoB cpemHeit
mKoJbl. M3ydeHue npeamera, peanu3yeMoe B yCIOBUSX AU(PHEPEHIIUPOBAHHOTO, MPO(HIEHOTO
o0ydeHus, mpu3BaHO oOecredyuTh 00Ie00pa30BaTENbHYI0 U OOLIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO JUIS aJaNnTalli WX K OBICTPO MEHSIOIIUMCS YCIOBHUSM
KHU3HU B COIIMYME, a TaKXke AJIsl MPOJODKEHHUS OOY4YeHHs B CPEIHUX CIELHUAIbHBIX M BBICIIUX
y4eOHBIX OPTaHU3AIMIX, B KOTOPBIX XUMHUS ABJSETCS OJHON M3 MPHOPUTETHBIX JUCLIUILINH.

B nanHoii nmpuMepHO pabouell mporpaMMe Ha3HauY€HHE MpeaMeTa « XUMHsD MOoJydaeT
NOAPOOHYI0 HMHTEPIPETAUUI0 B COOTBETCTBUM C OCHOBOIOJATAIOIIMMHU  TOJOXKECHUSIMHU
Crangapta O B3aUMOOOYCIIOBICHHOCTH L€JN€H, COJEp)KaHus, pe3yibTaToB OOy4YeHUs H
TpeOOBaHUII K YpPOBHIO IOATOTOBKM BBINTYCKHUKOB. (CBHJIETENBCTBOM TOMY SIBISIOTCS
CJIETyIOIINE BHIIOJIHSEMbIEC TPOrPaMMOIl (PYHKIIHH:

UH(QOPMALMOHHO-METOMYECKAs, pealu3alus KOTOPOH oOOecreYnBaeT IOJIydeHHUe
MIPEJICTaBICHUS O IIEJISAX, COJAEp>KaHUU, OOIIel cTpaTternu oO0y4yeHUs,, BOCIUTAHUS U Pa3BUTHS,
00yJaromuxcs CpeCTBAMU PEAMETA, U3y4aeMOro B PaMKaxX KOHKPETHOTO MPOdIIs;

OpraHM3alOHHO-TIAaHUPYIOIIasi, KOTOpas MpeaycMaTpuBaeT OIpeeleHue: TPUHLIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3YUYEHHUS yUeOHOT0 MaTrepuaia, KOJTHYECTBEHHBIX U
KaueCTBEHHBIX €ro XapaKTEePHUCTHK; IMOAXOI0B K (HOPMHpPOBAHHIO COAEPKATEIBHON OCHOBBI
KOHTPOJISI M OIIGHKH OOpa30BaTENIbHBIX JIOCTMKCHUH OOYyYaromuxcs B pPaMKax MTOTOBOM
aTtectaluu B GopMe €IMHOTO TOCYJapCTBEHHOTO K3aMeHa 10 XUMHUH.

HopmaTtuBHbIe, KOHLIENTyaJlbHble W HMHbIe OCHOBBI /UIA Pa3padoTku padouei
NpOrpamMMbl y4eOHOro npeamera:

1. ®enepanbublii 3akoH PO ot 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

2. Ipukaz Muno6pazoBanust PO ot 17.05.2012 Ne413 «O06 yTBepkIeHUN (eaepaTbHOTO
roCy/1apCTBEHHOI0 00pa30BaTEeIbHOTO CTAHAPTa CPEIHEr0 OOIIEr0 0Opa30BaHUsM»;

3. Ilpukaz Munnpocsenienust Poccun ot 18.05.2023 Ne371 «OO6 ytBepxkaeHuu ¢e-
JepajbHOM 00pa30BaTEIbHOM MPOrpaMMbl CPETHETO OOIIETO 0Opa30BaHUY;

4. Tlpuka3 Munnpocsemenus P® or 15.03.2021 Nell5 «O6 ytBepxknenuu Ilopsaka
OpraHHu3alil U OCYLIECTBIIEHUSI 00pa30BaTEeNbHON NEATEIBHOCTH M0 OCHOBHBIM 00IIe00pa3o-
BaTeNIbHBIM IpOrpaMMaM - 00pa30BaTENIbHBIM MPOTpPaMMaM HAYaJbHOTO OOIIEro, OCHOBHOTO
o01mero u cpeaHero ooIero 00pa3oBaHUNY;

5. Ilpuxka3z MunucrepcrBa npocsemienus Poccuiickoit @enepanun ot 26.06.2025 Ne 495
«O0 yTBepxkaeHun ¢eaeparbHOro NepeyHs Y4eOHUKOB, JOIMYIIEHHBIX K HCIOJIB30BAHUIO IMPU
peain3aly UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTALMIO 00pa30BaTeIbHbIX IPOrpaMM Hadallb-
HOTO OOMIEro, OCHOBHOI'O OOINEro, CpelHero oOIiero oOpa3oBaHUs OpraHU3alUsSMHU, OCY-
MIECTBIIIOMUME 00pa30BaTENIbHYIO JCSATEIbHOCTh, U YCTAHOBJICHHUU TNPEACIBHOTO CPOKa HC-
MOJIb30BAaHUS UCKIIIOUEHHBIX YUYEOHHKOB M pa3pa0OTaHHBIX B KOMILJIEKTE C HUMH YUYEOHBIX IO-
coouiin;

6. Ilpuka3z MunucrepctBa npocenieHus Poccuiickoit @eaeparuu ot 23.07.2025 Ne 551
«O06 yTBepxneHNH (heaepanbHOro MEPEeYHs IEKTPOHHBIX 00pa30BATENbHBIX PECYpPCOB, JIOIMY-
IICHHBIX K MCIIOJIb30BAHMIO NP pean3alui UMEIOIIUX TOCYJapCTBEHHYIO aKKpeIUTaINI0 00pa-
30BaTEIbHBIX MPOTPAMM HAYaJIBHOTO 0OIIEr0, OCHOBHOT'O OOIIEro, CpeaHero odmero oopasosa-
HUSY,;

7. TlocranoBnenue ['aBHOTO rocynapCTBEHHOrO0 caHuUTapHOro Bpaya oT 28.09.20 No28
«O06 ytBepxknennn canutapHbix mnpaBui CII 2.4.3648-20 «CaHUTapHO-3IUACMHUOIOTHICCKUE
TpeOOBaHUSI K OpPraHU3allMd BOCIUTAHHUS U OOYYCHHMS, OTAbIXa M O3JOPOBICHHS JETEH M MO-
JIOJICHKI;



8. «Konuenmus npenogaBanus y4eOHOTro npeameTa ,,XuMus“ B 00pa3oBaTeiIbHbIX opra-
Huzausax  Poccwmiickoit  denmeparnuu, peanusylOmMUX OCHOBHBIE — 00I1€00pa3oBaTelIbHBIC
porpaMMbl» yTBepkaeHa peuienneM Komnerun Munucrepersa npocsenieaus PO ot 3 nexabps
2019 roxa (mpotokoi ot 03.12.2019 NelIK-4BH).

9. VYcras, unsle nokanbHble akTel PI'BOY BO «TaM00Bckuii rocyJapCTBEHHBIN YHUBEP-
curet umenu ['.P. Jlep>xkaBuHay.

[lporpamma HacTosIero ydeOHOTO mpenMmeTra «XuUMHUs» pa3paboTaHa HAa OCHOBE
denepanpHOi pabodeil mporpaMMmbl CpeaHEero o0mero odpazoBaHUS MO y4eOHOMY MpeaMeTy
«Xumus» (yriryOJICHHBIH YPOBEHB).

OO0uas xapakTepuCTUKA Y4eOHOIr0 mpeaMeTa

Hean " 3ada9u Lenu:
U3yYeHUs yueOHOro dbopMUpOBaHUE TMPEACTABICHUI: O MAaTEPUAILHOM CIHHCTBE
npeaMera MHpa, 3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBJICHUH MPUPOIBI, O

MECTe XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ BeAyIIeH pOoIu
B oOecreyeHHH YCTOWYMBOTO pa3BUTHS 4YEIIOBEYECTBA: B
pelIeHnN MPOOIEM SKOJIOTUIECKON, YHEPTeTHUSCKON U MTUIICBON
0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUH HOBBIX
MaTepUaioB, HOBBIX HMCTOYHHUKOB JHEPTrUH, B O0OCCIICUCHHUH
palMOHANBHOTO  MPUPOJOINONB30BaHMS, B  (OPMUPOBAHUU
MHUPOBO33pEHUS M OOmIeld KyJIbTYyphl YEIOBEKa, a TaKKe
9KOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3J0POBBIO
U IPUPOJHON Cpene;

OCBOEHHME CHCTEMBbI 3HAHUH, JIEKAIINX B OCHOBE XUMHUYECKOU
COCTaBJISIONIEH €CTEeCTBEHHOHAYYHOU KapTHUHBI MUpa:
(dbyHIaMEHTAIBHBIX TOHITHHA, 3aKOHOB U TEOPUA XUMHH,
COBPEMEHHBIX MPEJICTABIIEHUN O CTPOCHHUH BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM, HAJAMOJIEKYJISIPHOM,
0 TEPMOJMHAMHYECKUX M KHHETHUYECKUX 3aKOHOMEPHOCTSX
MPOTEKaHUsI XUMUYECKUX PEAKIUN, O XUMUYECKOM PaBHOBECHUH,
pacTBopax W MAWCIEPCHBIX cHCTEMax, 00 OOIMX HayYHBIX
MPUHIUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopMUpoOBaHHE y OOYYAMOIIUXCS OCO3HAHHOTO TMOHHMAHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHYECKHX 3HAHUU IS
OOBSICHEHUS KITIOYEBBIX HUJCH U MPOOJIeM COBPEMEHHOW XUMUH,
JUIsE OOBSICHEHHS U TPOTHO3UPOBAHUS SBICHUM, HMMEIOIINUX
€CTECTBEHHO-HAYUYHYI0O  TPHUPOAY; TPaMOTHOTO  peUICHUs
npo0iieM, CBSI3aHHBIX C XMMHEW, MPOTHO3UPOBAHMS, aHAIHM3a U
OIICHKU C TIO3UIIMN IKOJOTHUUECKONW 0€30MacHOCTU MOCIEACTBUM
OBITOBOM ¥  MPOU3BOJCTBEHHOW JESITENLHOCTH YEJOBEKa,
CBSI3aHHOM C XMMHUYECKHM MPOU3BOJICTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOil BEIIecTB;

yrayOJIeHre TPECTaBICHUN O HAYYHBIX METOJIaX MO3HAHUS,
HEOOXOJUMBIX JJIsi MPUOOPETEHHs] YMEHUI OpPHEHTHPOBATHCS B
MHUpPE BEIIECTB U OOBSCHEHUS] XUMHUYECKUX SIBJICHUHN, UMEIOIINUX
MECTO B TMpPUPOAE, B NPAKTUYECKOW JEATEIbHOCTH U
MOBCETHEBHOM KU3HU.

3amaun:

BOCIIUTAHUE YOEKIEHHOCTH B TO3HABAEMOCTH SIBJICHUU
OPUPOJIbI, YBAXEHHS K TMpoIeccy TBOpPUECTBA B 0OJACTH
TEOPETHUUECKUX W TPUKIAAHBIX HCCIEAOBAaHUN B XHUMHH,
dbopMupoBanue MHPOBO33pPEHU, COOTBETCTBYIOIIETO




COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pasBUTHE MOTHMBaMM K OOydYyeHMIO M  IO3HAHMIO,
CHOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHSI 00IIIeUeI0BEYEeCKUX LIEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIBHBIX H
TBOPYECKUX CIIOCOOHOCTEH O0Oy4aromuxcsi, (GOpMHUpOBaHUEC Y
HUX CO3HATEIBHOTO OTHOIIEHUS K CamMooOpa3oBaHUIO U
HENpepbIBHOMY  OOpa30BaHUIO KaK YCJIOBUIO  YCHEIIHOW
npodeccuoHaIbHON u 00I11eCTBEHHOM NeSITeIbHOCTH,
OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 37J0POBBIO U OTPEOHOCTH
B 3/I0POBOM 00pa3e >KH3HHU; (POPMUPOBAHUE YMEHUI U HAaBBIKOB
pa3yMHOT0 IPHUPOJOIOIB30BaHMS, PA3BUTHE SKOJIOTHYECKON
KyJIbTYpbl, TpPUOOpPETEHHE OmNbiTa OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTHYECKOM eSITEIbHOCTH.

MemnpenMeTHme
CBA3H

B3anMocBs3u mpeiMeToB MpeIMETHOM 001acTH
«EcTecTBeHHBIEC HAYKN»:

[Ipenmer Hazsanu | Xumudeckoe
€ TEMEI cojiep)KaHue

®duznka Marepusi, MHUKPOMHp, MaKpOMMUD,
(MONEKyISpHO - aToOM, DOJEKTPOH, MPOTOH, HEUTPOH,
KHHCTHYCCKad TCOpus, | MOH, HU30TOIIbI, PAaANOaKTUBHOCTD,
ANEKTPOJIN3, CTPOCHUE | MOJIEKYJa, YHEPTreTHUECKUN ypOBEHD,
aToma) BEIIIECTBO, TEJIO, OOBEM, arperatHoe
COCTOSIHHE BEIIECTBA, HICATbHBIN Ta3,
(1)I/I3I/I‘~I€CKI/I€ BCJIIMYHHEI, CANHUIIBI
U3MEpPEHUs,,  CKOPOCTh,  DJHEprus,
Macca,KOJIMIeCTBO BEIIIECTBA,
MOJIIPHBINA 00BEM, STIEKTPOIUTHI,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIC

PEaKIMH.
buonorns KJIETKA, OpTaHu3M, 9KOCHUCTEMA,
(xumuueckuit coctaB | Ouocepa, MeTabOIM3M, MaAKpO- U
KJIETKH) MHKPOIJIEMEHTHI, OeJKy, KHUPBI,

YIIEBOAbl, HYKIEUHOBBIE KHUCIIOTBHI,
(GbepMeHTbl, TOPMOHBI, KpPYTOBOPOT

BCIIIECTB.
OKOJIOTHA IlecTummmer,
(3arpsi3HeHue HHCEKTHUIIUIBI,

okpyaromei cpeasl) | CMC, dpeonsl

I'eorpacdus (mone3Hpie | MUHEpabl, TOPHBIE MOPOAbI, MOJIE3HBIE
HCKOIIaeMble) HCKOIIaeMbl€, TOIUIUBO, PECYPCHI.
Texnonorus XUMHUYECKAs] MIPOMBIIIIJIEHHOCTD,
(mpon3BOACTBO) METaJULyprusl, CTPOUTEIIbHBIE
MaTepUabl, CEJIbCKOXO35IICTBEHHOE
MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIJICHHOCTb, (hapMaleBTHYECKas
IIPOMBIIIIEHHOCTD, HPOM3BOJICTBO
KOCMETHYECKHUX IIpEnapaTos,
IPOU3BOJICTBO KOHCTPYKLIMOHHBIX
MaTepUasoB, JNEKTPOHHAS
IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.




Mecto yueOHoro npeamera B yyeonom miiane OOII COO

YueOnnrii npeaqmer «Xumus» B ydeobHom twrane OOIT COO sBisiercss 00s13aTEIBHBIM
Y4eOHBIM MTPEIMETOM 00YJAIOIIIXCSI.

O0BeM yueOHOTO TIPeIMETa U pacipeiesieHUue ero
1o rogaMm (knaccam) o0yyeHHs

Ton OO011Iee KOJIMUYECTBO YacOB HenenvHas Harpy3ka B 9acax
o0yJeHwus1/Kiace

Iron/10 xnacc 136 4

2 ron/11 kiacc 136 4

Onenka pesynpratoB ocBoeHuss OOIl COO mno ydeOHOMY mnpeaMery «XHUMHsD)
MPOBOAMTCS B COOTBETCTBHUM C NYHKTOM «CHCTeMa OIICHKH JOCTH)KCHHS IUIAHUPYEMBIX
pe3yJbTaTOB  OCBOEHHUSI OCHOBHON 0Opa3oBaTeNbHOM MporpamMmbl  CpPEeJHEro  OOILero
obpazoBanus» 1enesoro pazgena OOIl COO wu «llomokeHHMEM O TEKyIIeM KOHTPOJE
YCIIEBAEMOCTH W MPOMEKYTOUHON aTTeCTAIlMH OOyYaroIIMXCS M0 OCHOBHOW 00pa3oBaTeIbHOU
nporpamme cpeaHero oobmero odpaszoBanus B @PI'BOY BO «TamOoBckuii rocynapCTBEHHBII
yHuBepcuteT umeHu ['.P. Jlep>kaBunay.

@opMbl KOHTPOJISL U OLICHKM 3HAHUWA U YMEHUI B paMKax IPOMEXYTOUHOH aTTecTaluu
onpenenstores yaeousiM mmanom OOIT COO.

JleMOHCTpallMOHHbIE BAPUAHTHI KOHTPOJIBHO-U3MEPUTEIBHBIX U OLIEHOUHBIX MaTepUaioB
MIPUBENICHBI B MPUIIOKEHUH | K TaHHOU MporpaMme.



2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O IIPE/IMETA

OO6pa3zoBarenbHbIe [Inanupyemsble pe3yabTaThl Paznen(s1)/
pe3yibTaThl, B T.4. YpoBeHb OCBOCHHMS Tema(bl)
c yueToM pabodeii YTy OJICHHBIT y4e0HOTO
IIpOrpamMMbl npeameTa
BOCITUTAHUS
JInyHOCTHEBIE 1. I'paxknaHCcKOro BOCIMTAHUSA: Pazpgen 1.
OCO3HAaHUsI 00YYaIONIMMICS CBOMX KOHCTUTYIIMOHHBIX mpaB u | Teoperndeckue
00s13aHHOCTEH, YBaXKEHHSI K 3aKOHY U IPaBOMOPSIKY; OCHOBBI
MPEICTaBICHUs] O COLMAIBHBIX HOpPMax M IpaBWIax | OpraHUYECKOn
MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE; XUMUU
TOTOBHOCTH K COBMECTHON TBOpPYECKOM aedrenbHOCTU IpH | Pasznmen 2.
CO3MaHUM YYEOHBIX TPOEKTOB, pEIIEHUH YYEeOHBIX U | YTJIEBOJAOPOIbI
MO3HABATEJIbHBIX 3ajad, BBITIOJTHEHUH xumuueckux | Pasznmen 3.
3KCHEPUMEHTOB; Kucnopoaconep
CIIOCOOHOCTH TOHUMATh M NMPUHUMATh MOTHBBI, HAMEPECHHUS, | JKaIIe
JOTMKY M apryMEHTBI JIPYTUX MpPU AHAIN3E Pa3IUYHbIX BUAOB | OPraHUYECKHE
y4eOHOI eI TeTbHOCTH COCTMHECHUS
2. [TaTproTH4YECKOT0 BOCTIUTAHMS: Paznen 4.
LIEHHOCTHOTO OTHOUIEHHMsSI K HCTOPHMYECKOMY W HaydHOMY | A30TcoAeprKalll
HACJIEMI0 OTEUYECTBEHHOW XUMUU; ue
YBOXEHHUsS K Ipolleccy TBOpUYECTBA B OOJACTH TEOPUM M | OpraHMUYECKUE
MPaKTUYECKOr0 MPUMEHEHUsS XUMHUHU, OCO3HAHHUS TOr0, 4YTO | COEIMHEHMS
JOCTHKEHHS HAYKH €CTh Pe3yibTaT JUTUTENbHBIX HaOmoaeHuit, | Pa3znen 5.
KPONOTJIMBBIX HKCIIEPUMEHTAJIBHBIX TMOUCKOB, IOCTOSHHOrO | BeicokOMONIEKy
Tpy/Jla yYE€HBIX U MPAKTUKOB; JSIpHBIE
WHTEpeCa U TO3HABATEIbHBIX MOTHBOB B TIOJYYEHUM U | COCAUHEHUS
nocienymomeM — aHanuse  uHGopMamuum 0 mepenoBbix | Pazmen 1.
JOCTH>KEHHSIX COBPEMEHHOM OTEUECTBEHHOW XUMUU; Teopernueckue
3. lyX0BHO-HPABCTBEHHOI0 BOCIIMTAHMS: OCHOBBI XUMUU
HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOr0 MOBEICHHUS; Pa3znen 2.
CIOCOOHOCTH  OLEHMBAaTh  CUTyallMW, CBs3aHHble ¢ | Heopranmdecka
XUMUYECKHUMH  SIBICHUSIMA, W TNPUHUMATh OCO3HAHHBIE | I XUMUSA
pelIeHNs, OPUEHTHPYSICh Ha MOpPaJIbHO-HPaBCTBEHHbIE HOpMBI | Paznen 3.

Y IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TOBEICHHE U TOCTYIKU CBOMX
TOBapuIlell C TO3WIMH HPAaBCTBEHHBIX M MPABOBBIX HOPM H
0CO3HAHME TOCIEICTBHIA ATHX ITOCTYIIKOB;

4. ®opMupoOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAaHMsI LEHHOCTeH 310poBOro M Oe3omacHoro oOpasa
KHM3HH; HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

coOIro/IeHHs TPaBriI 0€30MaCHOT0 OOpAIeHNUS C BEIECTBAMH
B OBITY, MOBCETHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

IIOHUMAaHUA OCHHOCTH IIpaBUI HUHAUBHUAYAJIBHOT'O n
KOJIZICKTUBHOIO  0€30I1acHOI0 NOBCACHUA B  CUTyalUAX,
Yrpoxaromux 3A0POBbIO MU KHU3HHU Hmﬂeﬁ; OCO3HaHUA

MIOCJIEICTBHI U HETPUATHS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
AJIKOTOJI5, HAPKOTUKOB, KypEHHS ),

5. TpyaoBoro Bocnuranus:

KOMMYHHUKATUBHOMN KOMIICTEHTHOCTH B y4eOHO-
HCCIIEIOBATENILCKON IEITCILHOCTH, OOIIECTBEHHO ITOJIE3HOM,

XUMHA U )KU3HDb

9




TBOPYECKOM U APYTUX BUJIAX AEATEIBHOCTH;

YCTaHOBKHM Ha aKTUBHOE Y4YacTHE B PEUICHUU MPAKTHYECKUX
3a/1a4 COIMAIbHOM HAIpPaBJICHHOCTH (B paMKax CBOETO Kiacca,
IITKOJTBI );

WHTEpeca K  MPAKTUYECKOMY  HM3yUeHHUI0  Tpodeccuit
pa3IMYHOTO pOJa, B TOM YHCIE HAa OCHOBE NPUMEHCHHUS
MPECAMCTHBIX 3HAHUH 110 XHUMHU,

YBOKEHHS K TPYyIy, JIOISAM TpyJa W pe3yibTaraM TPYIOBOM
JACATCIIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAWBUIYAIBHOM
TpaeKTOpUHN 0Opa3zoBaHus, Oyaymiei mpodeccuu U pearnsanuu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIOCOOHOCTEH K  XUMHH, WHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6. JK0J1I0rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKHU 11eJIecO00pa3HOro OTHOUICHUS K MPHPOJE, KaK
HCTOYHHKY CYHICCTBOBAHUA )KU3HU HA 3CMJIC;

MOHMMaHWs  TJIOOAJTBHOTO  XapakTepa  AKOJOTHYECKHX
npo0JieM, BIHUSIHUS SKOHOMHYECKUX TPOIECCOB HAa COCTOSIHUE
MIPUPOJTHON U COLIMATIBHOM CPEbI;

OCO3HaHUs HEOOXOJUMOCTH HCIONB30BaHUS JOCTHIKCHHIA
XUMHA TUTst pereHHsI BOTIPOCOB paIoHaIHLHOTO
[IPUPOAOIIOIB30BAHHUS;

aKTUBHOTO  HEMPUATUS  JCHCTBUH, NPUHOCAIINX  BpEJ
OKpYXaroIIel MPUPOTHON Cpele, YMEHHUsS TMPOTHO3UPOBATH

HeOIaronpusITHhIC 9KOJIOTHYECKHE MOCJIEICTBUSA
MPEAIPUHUMAEMBIX JICMCTBUI U IPEAOTBPALIATh UX;

HaJTAYHS pa3BUTOTO 9KOJIOTHYECKOTO MBIIIICHUS,
9KOJIOTHYECKOM KYJIBTYPBHI, OITLITA JIeATEeIbHOCTH

SKOJIOTUYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMH B II03HABATECJIIbHOW, KOMMYHMKATUBHOW M COLMAJIBHOU
MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTUBHO MPOTUBOCTOATH
uzeosioruu xemohoouwu;

7. lleHHOCTH HAYYHOI'O TO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTUS HAayKd M OOLIECTBEHHOMN
MPaKTUKH;

MOHUMAaHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs eé
poiu B (OPMHUPOBAHUHU PAITMOHAIBHOTO HAYYHOTO MBIIIJICHHUS,
CO3/IaHUHU 1IEJIOCTHOTO MPEJICTaBICHUS 00 OKPYXarolleM MHpe
KaK O €IMHCTBE NPUPOABI U UEIOBEKA, B TO3HAHUH IPUPOIHBIX
3aKOHOMEPHOCTEM M  pelIeHuH MpoOJieM  COXpaHeHUus
IIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW  3HAYMMOCTH  XHMHH IS
COBPEMEHHOM  LMBWIM3aLMHU: B €€ TI'yMaHUCTHYECKOMN
HaIPaBJICHHOCTH M BaXKHOW POJM B CO3/JIaHMH HOBOW 0a3bl
MaTepUaIbHOW KyJIbTYphI, PEIICHHH TIO0ATBHBIX MpoOIeM
YCTOMYMBOTO  Pa3BUTUSI  4YEJOBEYECTBA -  CHIPHEBOM,
DHEPreTHUYECKOM, MUIIEBOW U YKOJIOTHUECKON 0e30MacHOCTH, B
pa3BUTUU MEIUIMHBI, OOECIEUYEHUU YCIOBUIM YCIEUIHOrO
TPyAa M SKOJOTUYECKH KOM(OPTHON >KU3HU KaXKIOrO UJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONH TPaMOTHOCTH: NOHUMAHMs CYIIHOCTH
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MCTOJOB IMO3HAHUS, HUCIOJB3YCMbIX B CCTCCTBCHHBIX HayKax,
CIOCOOHOCTH HCITONIb30BATh MOJTydaeMble 3HAHUS IS aHaN3a
U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUPA U MPOUCXOISAIINX
B HEM U3MEHCHUH; YMEHUS JeTaTh 000CHOBAHHbBIE 3aKITFOUCHUS
Ha OCHOBC HAYYHBIX d)aKTOB U UMCHOIIIUXCA JaHHBIX C LICIIBIO
MOJTYYCHUS JIOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTH CaMOCTOSITETIbHO HCIOJb30BaTh XMMUYECKHE
3HAHUWS Ui peIIeHUs TpoOJeM B pealbHBIX IKHU3HEHHBIX
CUTyalusIX;

WHTEpeca K MO3HAHUIO U HCCIIeIOBATEBCKOM e TETbHOCTH,

TOTOBHOCTHU M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U
caM0o00pa30BaHUI0, K aKTUBHOMY ITOJIYYEHUIO HOBBIX 3HaHUH
10 XUMHHU B COOTBETCTBUH C ) KU3HCHHBIMU HOTp€6HOCTSIMI/I;

WHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3IUYHBIX cdepax
po¢eCcCHOHATILHOM IS TETbHOCTH.

MeTanpeameTHbie

1. bazoBbIMU JIOrHYeCKUMH NeHCTBUSIMH:

CaMOCTOSITENIFHO (D OpMYyITUpPOBaTh U
npo0JeMy, BCECTOPOHHE €€ paccMaTpHUBaTh;

ONpeAeATh UENU JEeSATEIbHOCTH, 3a/jaBas IapamMeTpbl H
KPUTEPUH WX  JOCTHXKEHHs, COOTHOCHTb  DPE€3yJbTaThl
JESITEIBHOCTH € IOCTAaBJIEHHBIMHU LEJISIMH;

UCMOJb30BaTh MPU OCBOEHUM 3HAHMH NMPHUEMBI JIOTUYECKOTO
MBIIUICHUSI — BBIICIATh XapaKTepHbIE MPU3HAKU MOHATUH U
yCTaHaBJIMBATh ux B3aUMOCBSI3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHATHS JUISI OOBACHEHHS OTAEIBHBIX
(baxTOB U SIBIECHUI],

BBIOMPAaTh OCHOBAHUS W KPHUTEPUU IS KIacCU(UKAIIH
BEIIECTB U XMMUYECKHUX peaKiuii;

YCTaHABIMBaTh IPUYMHHO-CJIEICTBEHHBIE
U3y4aeMbIMH SBICHUSIMU;

CTPOUTb  JIOTMYECKHE  pacCyXJIeHus  (MHAYKTHUBHBIE,
JelyKTUBHbIE, MO aHAJOIMM), BBIABIATH 3aKOHOMEPHOCTH H
IIPOTUBOPEUMS B paccMaTpuBaeMBbIX SIBIICHUSX,
(GopMyIMpPOBaTh BBIBOJBI U 3aKIIFOYEHUS;

MPUMEHSATh B IPOLECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHHU
CUMBOJIMYECKHE  (3HAKOBBIE) MOJEIH, MpPeoOpa3oBbIBAThH
MOJIeJIbHbIE TPEJCTABICHUS — XUMUYECKUI 3HaK (CHMBOI)
JJIEMEHTa, XUMHUecKkas (opMyia, ypaBHEHHE XUMHUYECKOU
peaku — TpH pEIIeHUH Y4YeOHbIX TI03HABATENBHBIX U
NPaKTUYECKUX 3a/ay, HPUMEHSTh Ha3BaHHbIE MOJEIbHbIE
IPEJICTaBICHUS [UIsl BBISBICHUS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMUUYECKHX peaKLuii;

2. bazoBbIMH HcC/1€10BaTeIbCKUMH AeHCTBUSIMU:

BJIaJIeTh OCHOBAMU METOJIOB HAY4YHOT'O IIO3HAHUS BELIECTB U
XMMHYECKUX PEAKIIU;

(GbopMyaMpOBATh LENU U 33/1a4H UCCIIEOBAHUS, UCIIOIb30BATh

AKTYAJIM3UPOBATH

CBSI3M  MEKIY

MOCTaBJIEHHBIE M CaMOCTOSITEIbHO  CPOPMYIHPOBAHHBIE
BOIIPOCBHI B KAaueCTBE HMHCTPYMEHTAa ITO3HAHUS U OCHOBBI IS
(GopMHpOBaHUS TUMOTE3bl IO MPOBEPKE MPABHIBLHOCTH

BBICKA3bIBACMBIX CY)KHCHHﬁ;

BJIaACTh HaBbIKaAMHU CAMOCTOSATCIBHOTO IUIAHUPOBAHHUA U
MPOBCACHUSA YUYCHUYICCKUX SKCIICPUMCHTOB, COBECPIHICHCTBOBATDb
YMCHUA Ha6JHOI[aTB 3a XO0AOM IIpomecca, CaMOCTOSATCIBHO

Pazpnen 1.
Teopetnueckue
OCHOBBEI
OPraHUYeCKOu
XAMUHA

Paznen 2.
YrieBoaopoibl
Paznen 3.
Kucnopoacoaep
JKarmue
OpTraHUYECKHE
COCIMHEHMUS
Paznen 4.
A3zoTcoaepikaliil
ne
OpraHUYECKHE
COeTMHEHUS
Pazgen 5.
Bricokomoneky
JSIpHBIE
COeIMHEHUS
Paznen 1.
TeopeTnyeckue
OCHOBBI XUMHH
Paznen 2.
Heoprannuecka
1 XUMHS

Paznen 3.
XUMUS U )KU3HD
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MPOTHO3UPOBATH €0 pe3yJsbTaT, (HOpMyIHUpOBaTh 0000IICHUS U
BBIBOJII  OTHOCUTENIBHO  JOCTOBEPHOCTH  DPE3YyJbTaTOB
HCCIENOBAHUA, COCTABIATL  OOOCHOBAHHBIH  OTYET O
MpoJieJIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIEeIOBATENbCKONH H
MPOEKTHOM  JAEATETbHOCTH, MPOSBISATH  CIHOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHHUS
MPAKTUUECKUX 3a/ay, MPUMEHEHHUIO PAa3IMYHBIX METO/I0B
MO3HAHUS;

3. Pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3NIMYHBIX HUCTOYHHWKAX HH(pOpMammu
(Hay4HO-TIONyJIIpHAsl JUTepaTypa XUMHUYECKOIO COJEep>KaHus,
CIpaBOYHBIE TOCOOUS, pecypchl VHTepHeTa), aHAIU3UPOBATH
MHGOPMAIIMIO PA3IUYHBIX BHUIOB U (OpPM TMpeacTaBlICHUs,
KPUTHYECKH OLICHUBATh ed JIOCTOBEPHOCTD u
HENPOTUBOPEUUBOCTD;

(bopMyaHpOBaTh 3aIPOCHl M MPUMEHSATHh Pa3IUYHBIE METOJIbI
npu TIOMCKe | oTOope uHMOpPMAIUU, HEOOXOAUMOUN IS
BBITOJIHEHHSI YU€OHBIX 3a71a4 ONpPeeIEHHOTO THIIA;

nmpuoOpeTaTh  OMBIT  WCIOJB30BaHUA  HHGOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH H PA3JIMYHBIX TMOUCKOBBIX
CHUCTEM;

CaMOCTOSITENILHO BBIOMpPATH ONTUMAJIbHYIO bopmy
npeacTaBieHuss nHGopManuu (CxeMbl, TpauKu, JTUarpamMMbl,
TaOJIUIIBI, PUCYHKH U T. II.);

WCIIOJIb30BaTh HAYYHBIM fA3BIK B KadyeCTBE CPEACTBA IMPHU
pabore ¢  XMMHUYECKOH  HWHpOpManueill:  IPUMEHSTb
MEXIpeaMeTHbIe ((PU3NYecKrne W MaTeMaTHYeCKHE) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUaTypbl, HOMEHKIIATYPY;

WCIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE
CpEJICTBA HATJISAHOCTH.

4. KoMMyHMKATHBHbIE YHHUBepcaJbHbIe yueOHbIe
AeHCTBUSA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B X0Ji€
JMaJiora W/Win AUCKYCCHH, BBICKA3bIBAaTh UIICH,

dbopMynUpoBaTh CBOM  MPEIJIOKEHUS  OTHOCHTEIHHO
BBITIOJIHEHUS TIPEJIOKEHHON 3a/1auu;

BBICTYIIaTh C MpEe3eHTAlUell pe3yJbTaTOB IO3HABATENIbHOM
NEeSITeIbHOCTH, TOTYYEHHBIX CAMOCTOSITENIFHO WJIM COBMECTHO
CO  CBEpCTHUKaMU  TMpPH  BBINOJIHEHUH  XUMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl 10 HCCIEOBAHUIO
CBOMCTB M3y4aeMbIX BEIECTB, pealu3alui y4eOHOro MpOeKTa
U (GopMyIHpOBaTH BBIBOABI IO pPE3yJIbTaTaM MPOBEIEHHBIX
HCCIICIOBAHUN TyTEM  COIJVIACOBAaHWS TMO3UIUA B  XOJE
o0cCyXIeHUs 1 0OMEHAa MHEHUSIMHU.

5. PeryasiTuBHble YHHBepcajibHble Y4eOHble eiicTBHUS
CaMOCTOSITENIFHO ~ IUIAHUPOBaTb W OCYLIECTBISTH  CBOIO
MO3HABATENIbHYIO JEATEIbHOCTD, ONpeneiss e€ el U 3ajaud,
KOHTPOJHMPOBATh U 1O MEpe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npejyiaraéMblii  aqroOpuT™M  JACHCTBUH TNPU  BBINOJHEHUU
y4eOHBIX M HCCIENOBATENbCKUX 3ajad, BHIOMpaTh Hambosee
3 deKTUBHBIA C€MOCOO0 HMX pEmICHHs C YYETOM TIOTyUCHHS
HOBBIX 3HAHWM O BEIIECTBAX M XHMHUYECKUX PpEaKIHUsX;
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OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH ACATCIIBHOCTH Ha OCHOBC
caMoOaHalJIn3a U CaMOOLCHKHU

IpenmeTHbIe

10 xkaace/ 1 rox o0yueHust

ChopmupoBaHHOCTh TpPEACTABICHUI: O MECTe M 3HAYCHHUH
OpraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HAyK U €€ posn
B o0ecleyeHnH YCTOMYMBOIO pa3BUTUS 4YeJOBEYeCTBa B
pemieHMH TpoOJIeM  SKOJOrMYECKOH, JHEepreTMyeckod u
MUIIEBONH O€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, CO3/JaHUU
HOBBIX MaTepHalioB, HOBBIX MCTOYHHUKOB DHEPrHHM, B
o0ecreyeHn  PalMOHAJIBHOTO  MPUPOJOINONIB30BAHUS, B
(OopMHPOBAHUUMHUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKa,
a Tak)ke dKOJOrM4ecKH OOOCHOBAHHOTO OTHOHIEHMS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpene;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralolue MOHITHS — XUMUYECKUI DJIEMEHT, aTOM,
SIPO W DJIGKTPOHHAss 000JI0YKa aroma, S-, p-, daToMHbIe
opOUTaNy, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa,
ruOpuan3aiysi  aTOMHBIX — opOuTaned, WOH, MOJIeKyJa,
BaJICHTHOCTb, AJIEKTPOOTPHULATEIbHOCTb, CTENIEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, MOJIb, MOJIIpPHAs. Macca, MOJISIPHBIN 00BEM,
YIJIEPOIHBIA  CKeNeT, (yHKIMOHAIbHAs Tpymnmna, paguka,
CTPYKTypHBIE  (opmynbl  (pa3BEépHYTHIC,  COKpalIEHHBIC,
CKEJIETHBIC), H30MEpHUsl CTPYKTypHass M IPOCTPAHCTBEHHAs
(reomeTpuueckasi, ONTHYECKasl), HU30MEpbl, T'OMOJIOTMYECKUMN
psi, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA- U a30TCOAEpKaIINe
OpraHMYecKHUe COEAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIUHEHMS; TEOPUH, 3aKOHBI
(nepuonnyeckuii 3axkon J[.M. MenneneeBa, Teopus CTpOEHUS
oprannueckux BeniecTB A.M. BytnepoBa, 3aKOH COXpaHEHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpALICHUS] SHEPTUU
npu XUMUYECKUX peakuusx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XUMHH, MHPOBO33pEHYECKHE 3HAHUS,
JIeKale B OCHOBE IMOHMMAaHUS NPUUYMHHOCTU U CUCTEMHOCTHU
XUMHUYECKMX  SIBJICHMM; TMpEeACTaBICHUS O MeXaHHW3Max
XUMHUYECKHUX DPEAKIUM, TEPMOJUHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX HUX TMPOTEKaHHs, O B3aUMHOM BIIUSHUU
aTOMOB M TpyNIl aTOMOB B MOJIEKyJNax (MHAYKTUBHBIH U
Me3oMepHbIil 3¢ dekTs, opueHtantsl | wu Il pona);
(akToNIOrMYecKre CBEJICHHUSI O CBOMCTBAX, COCTABE, MOJy4YCHUH
u 0e30macHOM HCMOJIb30BAaHUHM BaXKHEHIINX OpraHUYEeCKHX
BEIIECTB B OBITY M MPAKTUYECKON JESATEIbHOCTH YEJIOBEKa,
00X HAyYHBIX IMPUHILMIAX XMMHUYECKOTO MPOU3BOJICTBA (HA
npuMepe IPOU3BOJCTBA METaHOIIA, TepepaboTKu HeTH);

cOpPMUPOBAHHOCTh ~ YMEHHI:  BBIABIATH  XapaKTepHBIE
OpU3HAKW  TOHATHH, YCTaHABIMBATh MX  B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATUS TMPH OMHMCAHUU
COCTaBa, CTPOEHMSI U CBOMCTB OPTaHUYECKUX COEIMHEHUN;

c(OpMUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XMMHYECKYK) CHMBOJIMKY ISl COCTaBJICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX
U CKEJICTHBIX) (OPMYJI OPraHUYECKUX BEIIECTB;

Paznen 1.
Teopetnueckue
OCHOBBI
OPraHU4eCKOu
XUMUHN

Paznen 2.
YrneBonopobl
Pazgen 3.
Kucnoponconep
JKalue
OpTaHUYECKHE
COCTMHECHUS
Paznen 4.
A3zoTcoaepikalll
ne
OpraHUYECKHE
COCTMHCHHUS
Paznen 5.
Bricokomoneky
JSIpHBIE
COCTMHCHHUS
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COCTaBJISITh YPAaBHEHUSI XUMUYECKUX PEAKIUU U PACKPHIBATH
X CYIIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIIHM
MOCPEJICTBOM  COCTABJIGHUSI DIIEKTPOHHOTO OajlaHca 3ITHX
peaKkIuii, peakiuii MOHHOTO OOMEeHa MYyTEM COCTABICHUS WX
IIOJIHBIX U COKPAIEHHBIX HOHHBIX YPABHEHUN;

W3TrOTaBIMBATH MOJENIA MOJIEKYJI OPraHMYECKUX BEIIECTB IS
WUIIOCTPAIIMM ~ UX  XUMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHHS;

c(OpPMHPOBAHHOCTH YMEHUM: yCTaHABIUBAThH
MPUHAAJICKHOCTh U3YYEHHBIX OPraHWYECKHUX BELIECTB IO MX
COCTaBy M CTPOCHHIO K ONpeAeiEHHOMY Kiaccy/TpyIine
CO€OVWHEHHMH, OaBaTh WM Ha3BaHMA II0 CHCTEMAaTHYSCKOM
HomeHkatype (IUPAC) u npuBoauTh TpUBUATbHBIE Ha3BAHUS
JUISL  OTACNIBHBIX MPEACTABUTENEH OpPraHWYeCKUX BEIIECTB
(9THIIEH, alleTHIICH, TOTYOIl, TTTUIEPUH, STUIICHTITNKOIb, (EHOI,
dbopMmanbaerua, anetanbieru], alleToH, MypaBbUHas KUCJIOTA,
YKCyCHasi KHCIJIOTa, CTEapUHOBAsI, OJICMHOBAs, MAJIbMUTHHOBAs
KHUCJIOTBI, TJUIMH, allaHuH, MajibTo3a, (QPYKTO3a, AHWIHH,
JUBUHWII, U30IIPEH, XJIOPOMIPEH, CTUPOJI U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUSI OMNpPEAENATh BUJ XUMHUYECKOU
CBSI3U B OPraHUYECKUX COCJUHEHUSX (KOBAJICHTHAs U WOHHAs
CBSI3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHUS MPUMEHSThH TOJOKEHUS TCOPHH
CTpoeHus opranvdeckux BemectB A.M. bytiepoBa s
0OBSCHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHS;

cOpPMUPOBAHHOCTh ~YMEHHUU  XapaKTepU30BaTh  COCTaB,
cTpoeHHe, (hU3MUECKHEe U XHUMHUYECKHE CBOWCTBA THUIHYHBIX
MPEICTaBUTENCH PAa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB:
AJKaHOB, IMKJIOAJIKAHOB, aJKEHOB, aJKaJUEHOB, AJKHHOB,
apOMAaTHYECKUX  YIJIEBOJOPOJOB, CIUPTOB,  aJIbJIETUIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOKHBIX 3(QHUPOB,
JKUPOB, HUTPOCOCAMHEHUN U aMUHOB, aMHUHOKUCIIOT, OEJIKOB,
YTI€BOOB (MOHO-, M- U TOJHMCAXapUIO0B), WIUTFOCTPUPOBATH
FEHETUYECKYI0  CBA3b  MEXJIYy  HUMH  YpaBHEHUSIMH
COOTBETCTBYIOUIUX XMMHUYECKHX PEAKIHM C HCIOIb30BAHHEM
CTPYKTYPHBIX (OpMYT;

c(OpPMUPOBAHHOCTh YMEHHUS MOATBEPKIATh Ha KOHKPETHBIX
NpUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CIOCOOHOCTH
OPraHWYECKUX COCAMHEHUN OT KPAaTHOCTH M THIIA KOBAJEHTHOU
CBSI3U (O- W T-CBSI3U), B3aMMHOI'O BIUSIHUS aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX;

c(OpPMHUPOBAHHOCTh YMEHUSI XapaKTEePH30BaTh HMCTOYHUKH
YTJIEBOJOPOAHOTO ChIphsl (HE(DTh, TPHUPOIHBIA Ta3, yrojb),
CrocoObl ero mnepepadoTKH U TMPaKTHYECKOEe NPUMEHEHHE
MPOIYKTOB MepepabOTKH;

c(OPMUPOBAHHOCTh  BIIAJICHHUSI CHUCTEMOW 3HAaHUH O
€CTECTBEHHO-HAYYHBIX METOJIaX IMO3HaHUS — HaOMI0/ICHNUH,
U3MEPEHUH, MOJICIUPOBAHUM, DKCIEPUMEHTE (peaJilbHOM U
MBICIIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHUS;
c(OPMHUPOBAHHOCTh YMECHHSI TPUMEHSTh OCHOBHBIC OIIEpAIlHH
MBICJIUTEJIBHOM JI€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHMUE,
0000IIIeHNe,  CHCTEMAaTH3allhi0,  BBISABICHHUE  MPHUYHUHHO-
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CJICICTBEHHBIX CBSI3€M — ISl M3Y4YEHUSI CBOWMCTB BELIECTB U
XUMHYECKUX PEAKIIUH;
c(OPMHUPOBAHHOCTh YMEHHWIA: BBISABIATH B3aUMOCBS3b

XUMHYECKHUX 3HAaHUHN C TIOHATUSMU U MPEJICTABICHUSIMHU IPYTHX
€CTECTBEHHO-HAYYHBIX TNPEAMETOB [UIsl 00Jiee€ OCO3HAHHOTO
MOHMMAHUS CYIIHOCTHM MaTepHaJbHOTO €IWHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONM XUMHUHU
JUIsE OOBSCHEHUS M TPOTHO3UPOBAHUS SBJICHHM, HMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOLY;

cOpPMUPOBAHHOCTh ~YMEHHUH: TMPOBOAUTH Pacy€Thl IO
XUMHYECKHM (opMyJiaM U YPaBHEHHUSIM XUMUYECKUX PEaKIIHid
C WCIIOIh30BaHNEeM (HU3UYECKUX BEIUYHMH (Macca, 00bEM razos,
KOJIMYECTBO  BEILECTBA), XapaKTEpU3YIOLIMX BELIeCTBa C
KOJIMYECTBEHHOW  CTOPOHBI:  pacuéThl 1O  HAXOXJIEHHUIO
XUMHUYECKOH (OpMysbl BEmIECTBA IO H3BECTHBIM MAaCCOBBIM
JIONIIM ~ XMMHYECKHX  JJIEMEHTOB, TMPOAYKTaM CropaHus,
IUIOTHOCTH Ta3000pa3HbBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHIA: MIPOrHO3UPOBATh,
AQHAJIU3UPOBATh M OLEHUBATH C TO3ULMA 3KOJIOTHYECKON
0€30MacHOCTH TIOCJCACTBUSI OBITOBOM W TIPOM3BOJICTBCHHOM
JeSITeIbHOCTH YeJIOBEKa, CBA3aHHOM C mepepabOTKOM BELIeCTB,
MCIOJIb30BaTh MOJyYEeHHBIE 3HAHUS JJIsl MIPUHITHSI TPAMOTHBIX
pelieHui mpoodieM B CUTYaIUsIX, CBI3aHHBIX C XUMHUCIH;
c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TUIAHUPOBATh
U TPOBOJUTH XUMHYECKUU OKCIEPUMEHT (MOJIydeHUE U
W3y4YeHHE CBOWCTB OPraHUYECKUX BEILIECTB, KayeCTBEHHbBIC
peaxkuuu YTJIEBOJIOPOJIOB Pa3IUYHBIX KJIacCOB u
KHUCJIOPOJICO/IEP)KALIUX ~ OPraHMYECKUX BEIIECTB, pEIICHHE
AKCIIEPUMEHTANIbHBIX 33J]a4 MO0 PACIIO3HABAHUIO OPTaHMYECKHUX
BEIIIECTB) C COOJIIO/ICHHEM TpaBMJI O€30MacHOr0 OOpaIeHus ¢
BELIECTBAMHU U 1a00paTOPHBIM 000pyI0BaHUEM,
dbopMynupoBaTh 1EeNb  UCCIEIOBaHUs, MPEACTaBIsATh B
pa3auuHON opMe pe3ynbTaThl SKCIEPUMEHTa, aHATU3UPOBATh
Y OLIEHUBATh UX JJOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHUI: co0JII0/1aTh rpaBuiia
9KOJIOTUYECKH  I1eJIeCOO0pa3HOro TIOBEJAEHUS B OBITY |
TPYJIOBOM  JEATETBHOCTH B IIEJISIX COXPAaHEHUS CBOETO
3I0POBbSI, OKPYKAIOIIEH MPUPOAHON Cpelbl U NOCTHKEHUS €&
YCTOWYMBOTO Pa3BUTHUS; OCO3HABATh ONACHOCTh TOKCHYECKOIO
NENCTBUS Ha KUBbIE OPTaHU3MbI ONPEIEIEHHBIX OPraHUYEeCKUX
BEIIECTB, MOHMMas cMblca nokasarens [IJIK; anamusupoBathb
1eJ1ecO000pPa3HOCTh MPUMEHEHHS OpPraHMYeCKHUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKU 3PCHHSI COOTHOIICHUS
PHUCK-TIONB3a;

c(OpPMHPOBAHHOCTH YMEHUM: OCYIIECTBIISATh
[EJICHAIIPABJICHHbI TMOWCK XUMHYEeCKOW HHOpMaluu B
pa3MuYHBIX ~MCTOYHMKAX (HayyHas W  y4eOHO-HaydHas
JuTEpaTypa, CpeacTBa MaccoBod uH(popMmanuu, MHTEpHET M
Jpyrue), KPUTHUYECKU aHAIN3UPOBaTh XUMUYECKYIO
uHdopmario, TiepepabaTeiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBUH C NIOCTaBJIEHHON yueOHOM 3a1aueii.

IIpeamerHbIe

11 kaacc/ 2 rog 00yueHust
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cOPMUPOBAHHOCTh ~ NPEJACTABICHUNA: O  MaTepHaTbLHOM
€MHCTBE MHpPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBICHUMN
OpUPOJBI, O MECT€ ¢ 3HAYEHHMH XUMUU B CHCTEME
€CTECTBEHHBIX HAayK M €€ pojii B 00ECleueHUH YCTONYMBOTO
pa3BUTHS, B pereHuun pooyieM 9KOJIOTUYECKOH,
SHEPTeTHYECKOW M THINEBOW OE301acCHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3/IaHUM HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHUKOB
SHEpPruwy, B obecrieyeHnH paroHaIbHOrO
MPUPOJIOTIONB30BaHUS, B (DOPMHUPOBAHUM MHPOBO33PCHHUS U
oOmieil  KyJabTyphl 4eJoOBeKa, a TaKXkKe JKOJOTHUYECKU
000CHOBAHHOT'O OTHOIIEHUS! K CBOEMY 3/I0POBbIO U IPUPOAHOMU
cpene;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHM, KOTOPAsi BKIKOYAET:
OCHOBOIOJIaralonue MOHITHS — XUMUYECKUI 3JIEMEHT, aToM,
SIPO aToMa, U30TOIBI, SJICKTPOHHAsT 000I09YKa aToma, s-, p-, d-
aTOMHBIC OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS
aToMa, THOpHIM3aNUs aTOMHBIX OpOWTaNel, MOH, MOJEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTETIEHb OKHUCIICHUS,
XUMUYECKasi CBs3b (KOBaJEHTHAs, WMOHHAs, MeTajuIMyecKas,
BOJIOPOJHAs), KpPUCTAJUIMUECKas  pemérka, XUMHYEecKas
peakius, pacTBop, AJIEKTPOJIUTHI, HEDJIEKTPOIIUTHI,
JEKTPONIUTUYECKAsT JTUCCOLMAIUsS, CTENeHb AMCCOLUAINH,
BOJIOPOJIHBIA  TOKa3aTellb, OKHUCIHUTENIb, BOCCTAHOBHUTEIb,
TEIJIOBOM  3(P(PEeKT  XUMHYECKOH  pEakiuu, CKOpPOCTh
XUMUYECKON pEeaKIMi, XUMUYECKOE PaBHOBECHUE;, TEOPUU U
3aKOHBI (Teopust ANEKTPOIUTUUECKON JUCCOLIMAINH,
nepuoanueckuii 3akoH (.M. MeHneneeBa, 3aKOH COXpaHEHUs
Macchl BEIIECTB, 3aKOH COXPAHEHUS M MPEBpALICHUS] SHEPTUU
OpyU XUMUYECKHUX pEakKlMsX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCWCTBYIOUIMX Macc), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUN $S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMUS,
JeKale B OCHOBE MOHUMAaHUS MPUYUHHOCTU U CHCTEMHOCTHU
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC IIPEICTABICHUS O
CTPOCHHM BelIeCTBa Ha aTOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJMOJICKYJIIPHOM YPOBHSX; MPEACTABICHUS O MEXaHU3Max
XUMHUYECKHUX PEaKIMi, TepMOJUHAMHUYECKUX U KHHETHYECKHX
3aKOHOMEPHOCTSX WX MPOTEKaHMs, O XUMUYECKOM PaBHOBECHH,
pacTBOopax Y JUCHEPCHBIX CHCTeMax; (HaKTOJIOrHuecKue
CBEJICHHSI O CBOICTBax, COCTaBe, IMOJyYCHHUU U Oe30macHOM
MCIOJIb30BaHUU BAKHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY
U TPaKTUYECKOM JEATEIHHOCTH 4YEJIOBEKa, OOIIMX Hay4YHBIX
MPUHILIKIIAX XUMUYECKOTO TPOU3BO/ICTBA;

cOPMHUPOBAHHOCTh ~ YMEHHH:  BBISBISATh  XapaKTEPHBIC
NpU3HAKW  TIOHATUN, YCTaHABIMBAThb HX  B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSATUS MPU OMHCAHUHU
HEOPraHMYECKUX BEIIECTB u ux MIpeBpalICHHIH;
c(OPMUPOBAHHOCTh YMEHHUSI HCIOJB30BaTh XHUMHUYECKYIO
CUMBOJIMKY JJIi COCTaBlieHUs (opMyJl BEHIECTB U ypaBHEHUM
XUMUYECKUX PpPEaKIUH, CHCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) wm TtpuBHaJbHBIC Ha3BaHHUS OTICIBHBIX BEIECTB;
c(OPMUPOBAHHOCTh YMEHHUS ONPEIENISITh BAJICHTHOCTh U
CTEMEeHb OKHCIEHUS XMMHYECKUX DJIEMEHTOB B COCIUHEHMSIX,
BUJ XUMHYECKON CBSI3U (xoBaJIeHTHas, HMOHHas,

Paznen 1.
TeopeTnueckue
OCHOBBI XUMHU
Pa3nen 2.
Heoprannuecka
S XUMUS

Paznen 3.

XUMHA U )KU3HDb
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MeTaJIJINY€ecKasi, BOJIOPOAHAs), TUIl KPUCTAJUIMYECKON PEIETKN
KOHKPETHOT'O BEIIECTBA;

cOPMHUPOBAHHOCTh ~ YMEHHUSI  OOBSICHATH  3aBHCHMOCTH
CBOMCTB BEIIECTB OT BHJIAa XHUMHUYECKOH CBSA3M H THIIA
KPUCTAUTMYECKOM  peméTkd, OOMEHHBIH ¥  JOHOPHO-
aKIIETITOPHBIN MeXaHU3Mbl 00pa30BaHuUs KOBAJICHTHOM CBSI3M;
c(hOpMHUPOBAHHOCTH YMEHUM: KIIAaCCU(UITUPOBATE:
HEOPraHWYEeCKHE BEIIeCTBA IO HX COCTaBY, XHUMHUYECKHE
peakuuu 1O pa3IMYHbIM TpU3HAKaM (YMCIy M COCTaBY
pearupyromux BEHIeCTB, TeIIoBOoMy dh(deKTy peakium,
U3MEHEHHIO CTENeHEW OKHUCIEHHs 3JIEMEHTOB, 0OpaTHMOCTH,
Yy4acTUIO KaTajau3aTopa U IpyrHe); CaMOCTOSTEIbHO BBIOUPATH
OCHOBaHUST W KpUTEpUHU JUISI KiIacCHU(PHUKAIMKM HM3ydaeMBbIX
BEILIECTB U XUMUYECKUX PEAKIUI;

c(OpPMHPOBAHHOCTH YMEHUSA pacKphBIBaThH CMBICII
MEPUOUYECKOTO 3aKOHa J.H. Meunpeneena u
JIEMOHCTPUPOBATH ero CUCTEMATHU3UPYIOMIYIO,
OOBSCHUTEIbHYIO u MIPOTHOCTHYECKYIO byHKINH,

c(OPMHPOBAHHOCTh YMEHHH: XapaKTepu30BaTh 3IIEKTPOHHOE
CTPOEHHE aTOMOB M MOHOB XMMHYECKUX DJIEMEHTOB IEPBOrO—
yeTBéproro nepuonos Ilepmogmueckoir cucremsr .M.
MenpeneeBa, UCIONB3Ysl TOHATUSA «IHEPIrETUUYECKUE YPOBHUY,
«QHEPreTUYecKHe MOAYPOBHIY, «S-, P-, d-aTOMHBIE OpOUTAITIY,
«OCHOBHOE€ M BO30YXIEHHOE HHEPreTHUECKUEe COCTOSIHUSA
aToMa»; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB
XUMHUYECKHX JJIEMEHTOB M HX COCIMHEHUH IO INepuojaM Hu
rpymnaMm  [lepuoguueckor cucremel .M. MeHnneneesa,
BaJICHTHBIC BO3MOXXHOCTHM AaTOMOB OJJIEMEHTOB Ha OCHOBE
CTPOEHUS MX DIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMHUCHIBATH)
o0lIMe XMMHYECKHE CBOMCTBA BELIECTB Pa3IMUHBIX KJIACCOB,
MOJATBEP)KJIaTh CYLIECTBOBAHME TI'€HETHYECKOM CBSI3U MEXIY
HEOPraHMYECKMMHU BELECTBAMU C IOMOULIbIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

cOPMHPOBAHHOCTE ~ yYMEHHUS  PAaCKpPBIBaTh  CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMH  IOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOTO OajiaHca THUX PeaKlUui; peakuui
MOHHOrO0 oOOMeHa TMyTéM COCTaBJIEHUS MX TOJHBIX U
COKpallI€HHBIX MOHHBIX YpPaBHEHUH; peakUud TUAPOIIU3a;
peaKImii KOMILJIEKCOOOpa30BaHUs (Ha npumepe
TUIPOKCOKOMITIIEKCOB LIUHKa " AIIOMUHMUS);
COPMHUPOBAHHOCTE yYMEHHUS OOBSCHATH 3aKOHOMEPHOCTHU
IIPOTEKaHUsl  XMMMYECKUX  peakuuh ¢ y4€ToM  HuX
JHEPreTUYECKUX  XAPAaKTEPUCTHK,  XapakTep  HU3MCHEHHSA
CKOPOCTH XMMHUYECKON peakluy B 3aBUCUMOCTH OT Pa3IMYHBIX
(GakTOpOB, a TaKXKe XapakTep CMEIIEHUS XHUMHYECKOro
paBHOBECHSI 110/ BIUSHUEM BHEIIHUX BO3JEHCTBUI (IIPUHLIMII
Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XHUMUYECKHE
peakuuy, JIeXallue B OCHOBE IPOMBIIUIEHHOTO IOJyYEHUs
CepHOW KHCIOTHI, aMMHaKa, OOIIME HAy4YHbIC MPUHIUITHI
XUMHUYECKHX IPOU3BOJCTB; LEJI€CO00OPa3HOCTh HPUMEHEHHUS
HEOPraHMYECKUX BEIIECTB B NMPOMBIIIICHHOCTH U B OBITY C
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TOYKH 3PEHHUS COOTHOLIEHUSI PUCK-TI0JIb3a;
c(hOpMHUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHWH O METOjax
HAYYHOTO TIO3HAHWS SIBJICHUM TPUPOJLI — HAOIIOACHHE,
U3MEpEeHHe, MOJIeIMpPOBaHUE, OJKCIEPUMEHT (peayibHbIl U
MBICJICHHBIN ), UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS
OPUMEHATh 3T 3HaHUS  NpPU  IKCHEPUMEHTAIbHOM
UCCIICTIOBAaHUH BEIICCTB U JUIsI OOBSCHEHUS XUMHYECKHX
SBJICHUWA, HMEIOIMUX MECTO B TMPUPOAE, NPAKTHUYECKON
JIeATETbHOCTH YEJIOBEKA U B MIOBCEIHEBHOM JKU3HMU;
cOpPMUPOBAHHOCTh ~ YMEHHUS  BBIABIATH  B3aUMOCBS3b
XUMUYECKUX 3HAHUH C TOHATUSAMU U MPEACTABICHUSIMU IPYTUX
€CTECTBEHHO-HAYYHBIX TMPEAMETOB [isi 0ojiee OCO3HAHHOTO
MMOHUMAaHUS MaTepuaIbHOTO €JIMHCTBA MUpa;
c(OpMHUPOBAHHOCTh ~ yMEHHSI  IPOBOAMTH  pacy€Thl: ¢
WCIIOJIb30BAaHUEM TMOHATHM «MaccoBast JOJisi BellecTBa B
pacTBOpe» U «MOJISIpHAsi KOHIICHTPAIUs; MacChl BEIIECTBA
wim o0béMa raza Mo H3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM O0BEMY OJIHOTO M3 YYACTBYIOIIUMX B pEaKIUU
BelecTB;  TemioBoro  dddexra  peakuuu; — 3HAUCHUS
BOJIOPOJHOTO IOKa3aTessl pacTBOPOB KHCIOT U IIesouel ¢
U3BECTHOM  CTEMEHBI0  JUCCOIMAalWu; Macchl  (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJHO

W3 HCXOJHBIX BEHIECTB JAaHO B BHUJIE pacTBopa C
onpeAeEHHON MacCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA WIIU
JTaHO B U30BITKE (MMEET MPUMECH); JOJIU BBIXOJA TPOAYKTa
peakuu; 00bEMHBIX OTHOLICHHH ra30B;

c(OPMHUPOBAHHOCTh YMEHHIA: CAMOCTOSITEIILHO TUIAHHPOBATH
Y IPOBOJANTH XUMUYECKHI IKCIIEPUMEHT (TIPOBEICHHUE peaklnii
HMOHHOTO OOMEeHa, TOATBEP)KICHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMNpEJCIICHUE Cpelbl pPacTBOPOB
BEIIECTB C TIOMOIIBIO HWHIUKATOPOB, H3YUYCHHE BIUSHUA
pa3iauuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEeaKIH,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1au 10 TemMaM «MeTamiby u
«Hemerame»y) ¢ coOmogeHWeM  mpaBwi — 0€30MacHOTO
oOpalleHus ¢ BeUIeCTBaMU U JIa0OpPaTOPHBIM 000pPYyI0BaHHEM,
dbopMynupoBaTh 1ENb  UCCIENOBaHUS, IMPEACTaBIsATh B
pa3auuHON opMe pe3ynbTaThl IKCIIEPUMEHTa, aHAJTU3UPOBATh
Y OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUM: co0JII0/1aTh rpaBuiia
MOJIb30BAHUS ~ XMMHUYECKOW TOCYAOH ®  JIaOOpaTOpPHBIM
000py1I0BaHHEM, 0OpalleHusl ¢ BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBITOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX
OIBITOB, KOJIOTUYECKH 1L1€71€CO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOM  JESATENIBHOCTH B IEJIAX COXPAHEHHUS CBOETO
370pOBbsl, OKPYKAIOUIEH MPUPOJHON Cpelbl U JOCTHUKEHUS €€
YCTOWYMBOTO Pa3BUTHUS, OCO3HABATH OMACHOCTb TOKCHYECKOIO

JIEUCTBUS Ha JKUBBIC OpraHu3MBbl OIpeIeaEHHBIX
HEOPraHWYECKUX BEUIECTB, MOHUMAas cMbIci nokazaresns [T/1K;
c(hOpMHUPOBAHHOCTH YMEHUM: OCYIIECTBIISATh

L[EJICHAIIPABJICHHbI TMOMCK XUMHYEeCKOW HHOpMaluu B
pa3NIMYHBIX  UCTOYHMKAX (HayyHas ©  y4yeOHO-HaydHas
JuTEpaTypa, CpeacTBa MaccoBod uH(popMmanuu, MHTEpHET M
Jpyrue), KPUTHYECKHU aHAIM3UPOBATH XAMUYECKYIO
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uHpOpMaIMio, TepepadaTeiBaTh €€ U HCIONB30BaTh B
COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOM 3a1a4eii.

I[JISI MPOBCACHUA CAUHOTO TOCYAAPCTBCHHOI'O 3K3aMCHA IO XHMMHUHU HCIHOJB3YCTCA IMNCPCUCHDb
(kogudukaTop) MpoBepsAEMBIX ~ TpeOOBaHW K  pe3yJbTaTaM  OCBOCHHS  OCHOBHOM
00pa3zoBaTebHON MTPOTrpaMMBbl CPETHETO 0011Ier0 00pa30BaHUS.

Kon
[POBEPSEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOoBaHMSI K IPEIMETHBIM pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeNIbHON POrpaMMBbl CpeTHero o01iero o0pa3oBaHus

Brnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOIIOJIAral0NIMe MOHATHS (XMMUYECKUNA JIEMEHT, aTOM, U30TOIIbI, 3JICKTPOHHAs
000J109Ka aToMma, s-, p-,d-3JEKTPOHHBIE OPOUTAII ATOMOB, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUE aTOMa, MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTETICHb
OKHCIICHHSI, XUMUYECKasi CBSI3b (0- U JI-CBSI3b, KPATHBIC CBSI3M), THOPHUIM3AIHS ATOMHBIX
opOuTanei, KpucTayundeckas pemeTka, MoJib, MOJIIpHAs Macca, MOJISIPHBINA 00bEM,
MOJISIpHASI KOHIIEHTPAIHSI, PACTBOPHI (HCTUHHBIE, TCTIEPCHBIC CUCTEMBI),
KPUCTANIOTHIPATHI, YIIIEPOIAHbII cKeleT, GyHKIMOHAIbHAS TPYIINa, pajnuKal,
M30MEPBI, CTPYKTYpHast popmyiia, u3oMepHs (CTpyKTypHas, reoMeTpuyeckas (1uc-,
TPaHCU30MEPHsI), TOMOJIOTUIECKHUIA PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOI- U
A30TCO/IEpIKAIINE COSNHEHMSI, OMOJIOTUIECKH aKTUBHBIE BEIIECTBA (YTIIEBOIBL, YKUPHI,
0eJK1), MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHbIE COCTUHEHNS,
KPEKUHT, pUGOPMHHT, TUITHI XUMUUECKUX PEAKINN (OKHUCIUTEIEHO-
BOCCTAHOBUTEJIbHBIE, 3K30- M SHJA0TEPMHUECKUE, PEAKIIMU HOHHOTO OOMEHa, TOMO- U
reTeporeHHbIe, 00OpaTHMbIE U HEOOpATHMEIE), PACTBOP, IIEKTPOJIUTHI, HEIIEKTPOJIHUTEI,
HIIEKTPOIIUTUYECKAS AUCCOLUALIHS, CTETIEHb TUCCOLUAINN, OKUCIIUTENb,
BOCCTAHOBHUTEIIb, JICKTPOJIN3, CKOPOCTh XUMHUYECKOW PEaKIINU, XUMHIECKOE
paBHOBECHE).

1.2

TEOPUU U 3aKOHBI (TECOPUS XMMHUYECKOTO CTPOCHHSI OpPraHWYeCKUX BemecTB A.M.
byTiiepoBa, Teopusi ANEKTPONUTHYECKOW auccounanuu, Ilepmogmueckuit 3akon J[.U.
MenpeneeBa, 3aKOH COXPAHEHHMS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHI S3bIK
XUMHHU, MUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMMOHUMAaHUA NPUINHHOCTH U
CUCTEMHOCTM XHMHUYECKUX SIBJICHUH, COBPEMEHHBIE MPEACTABIEHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HaJIMOJIEKYJISIPHOM YPOBHSX

1.3

MNpeACTAaBJICHHUA O MCXAaHU3MaX XUMHUYCCKHX pCaKHI/Iﬁ, TCPMOOAUMHAMHNYCCKHUX U
KMHCTHUYCCKUX 3aKOHOMCPHOCTAX HX MPOTCKAHUA, O XHUMHYCCKOM PpPaBHOBCCHUMH,
JUCIICPCHBIX CUCTCMAX.

1.4

(akToNOrMUeCKUe CBEIEHUST O CBOICTBAaX, COCTaBe, IMONYYCHHH H O€30MacHOM
MCITOJIb30BAaHUN BAXKHEUIIMX HEOPTaHWYECKHX M OPTaHMYECKUX BEIICCTB B OBITY H
MPaKTUYECKON JEeSTEIHLHOCTH YEIOBEKa.

1.5

oOuire HayyHble MPUHIUIBI XUMUYECKOTO MTPOU3BOJICTBA (Ha MpUMeEpe MPOU3BOICTBA
CepHOM KHCIIOTHI, aMMHUaKa, MEeTaHoJIa, epepaboTKH He(TH )

CdopMUpOBaHHOCTh YMEHHI BBISIBIISTH:

XapakTepHble TPU3HAKM U B3aUMOCBSI3b HW3YUYECHHBIX IOHATUN, NPUMEHSTh
COOTBETCTBYIOIIUE TMOHSATUS MPU ONMUCAHUU CTPOEHUS M CBOMCTB HEOPraHUYECKUX M
OpraHMYECKUX BEIIECTB U MX MPEBpaLICHHM

2.2

B3aMMOCBSI3b XUMHYECKIUX 3HAHUM C TTOHATUSIMH U MMpEaACTaBJICHUAMU

APpyrux mnpeamMeToB IJIsd 0ojiee OCO3HAHHOIO IOHHMAaHHS U OOBSICHEHUS CYIIHOCTU
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MAaTCPpHUAJIBHOTO CAUHCTBA MUpa

3 ChopMupoBaHHOCTH YMEHHUS UCTIOJIb30BATh:

3.1 HAaVMEHOBAHMS XMMHUYECKUX COCIMHEHUHM MEXKIyHApOJHOTO COK3a TEOPETUUYECKON U
MPUKJIATHON XUMUU U TPUBHMAJIbHbIC HA3BAHUS BEIIECTB, OTHOCAUIMXCSA K U3YYCHHBIM
KJIaccaM OpPraHMYECKUX U HEOPTaHWYECKHX COSIUHEHHIA/

3.2 XUMHUYECKYI0 CHMBOJHKY JJsi COCTaBlieHUS (OpMyJlT HEOPraHMYEeCKHX BEIEeCTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (HOpMyIT
OpraHMYECKUX BEIIECTB

4 ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

4.1 HEOPraHMYeCKUe BEIIEeCTBA, CAMOCTOSTENILHO BHIOMPATh OCHOBAHUS M KPUTEPHU JUIS
KJIaCCU(UKALUU U3y4aeMbIX XUMUUYECKUX 0ObEKTOB

4.2 OpraHMYECKHE BEIIECTBa, CAMOCTOSITENIBHO BHIOMPATh OCHOBAHHUS U KPUTEPUU VIS
KJIacCu(UKAIIH U3YIaeMBbIX XUMHUECKIUX 00HEKTOB

4.3 [0 Pa3IMYHBIM IPHU3HAKAM (YUCIY M COCTAaBY PEAarHpylOIIUX BELIECTB, TEIUIOBOMY
bdhdexTy peakuuu, HM3MEHEHHUIO CTEMEHEW OKHUCICHHS JJIEeMEHTOB, OOpaTUMOCTH
peaKLuy, y4acTHIO KaTajau3aTopa)

5 ChopMHUpOBaHHOCTh YMEHHUSI XapaKTepU30BaTh SJIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30YXIEHHOM COCTOSIHUM) U HOHOB XUMHUYECKHX D3JEMEHTOB 1-4
nepuoaos [lepuonuueckoii cuctemsl [[.J. MenneneeBa u ux BaJleHTHbIE BO3MOXHOCTH,
WCTIONB3Ys TIOHSTHS S-, p-,d-3JIEKTPOHHBIE OpOUTANN, SHEPTETHYECKUE YPOBHH

6 ChopMupoBaHHOCTE yMEHHS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMH COEIMHEHUH 0 NEPUOAaM U Tpymram

7 ChopMUpOBaHHOCTH yMEHHUSI COCTaBIATh YPAaBHEHHS XHMHUYECKUX pEAKIUA U
PacKpbIBaTh UX CYIIHOCTb:

7.1 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit IIOCPEICTBOM COCTaBJICHUS
HIIEKTPOHHOTO OallaHca 3TUX peaklui

7.2 YPAaBHEHUS pEaKLMi pa3IMYHbIX TUIIOB; IIOJHBIE U COKPAIIEHHBIC YPABHEHUS PEaKIUi
MOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, IPU KOTOPBIX 3TH pPEeaKIUU UAYT A0 KOHIIA

7.3 peakuuii TUAPOIN3a, peakluil KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe

T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMUSA)

8 CdopmHrpoBaHHOCTH YMEHHUS MOATBEPHKIATh!

8.1 Ha KOHKDPETHBIX IpUMEpax XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH
OpraHMYECKUX COEIMHEHHUI OT KpPaTHOCTU M THUIIA KOBAJEHTHOM CBA3M (O- U JI-CBA3M),
B3aMMHOT'O BJIMSIHMSI aTOMOB M T'PYIIIl aTOMOB B MOJIEKYJIaX, a TaKKe OT 0COOeHHOCTEN
peain3alvy pa3IMYHbIX MEXaHU3MOB IIPOTEKAHUS PEAKIUI

8.2 XapaKTepHble XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLUIMMH 3KCIEPUMEHTaMU
U 3aMUCSIMU YPaBHEHUI XUMUYECKUX PEAKIIHii

9 ChopMupOBaHHOCTh YMEHHSI XapaKTepPH30BaTh COCTAaB U BAaXKHEHIINE CBOWCTBA

BCIIICCTB, MNPUHAMICKAIUX K ONpEeACJEHHBIM KiaccaM M TpyliaM COCIUHEHUM
(poCThIE BEMIECTBA, OKCHUIBI, TUAPOKCHUIBI, COJH;, YTICBOJIOPOMIBI, MPOCThIC AUPHI,
CITUPTHI, (DEHOIBI, aTTBJETH/IBI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIONKHBIC (PUPHI, )KUPHI,
YTIIEBOJIbI, AMUHBI, AMUHOKHUCIIOTBI, OCTTKHN)
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10

ChopMupoBaHHOCTh yYMEHHUS TPOBOJUTH PACUYETHI MO XUMHUYECKUM (opMmynam u
YPaBHEHMSIM XMMUYECKHX PeaKIil ¢ MCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYHH:!

10.1

Macchel (00bE€Ma, KOTMYecTBa BEIIeCTBA) MPOAYKTA PEAKIUU, €CITU OJHO U3 UCXOTHBIX
BEIIECTB JAHO B BHUJE PacTBOpa C ONPEAECTIEHHON MacCOBOW HOJEl PacTBOPEHHOTO
BEIECTBA WU IaHO B M30BITKE (MMEET MPUMECH)

10.2

MaccOBOM Wi 00BEMHOM J10JIH, BBIX0/1a MPOJYKTA PEAKLIUU

10.3

TeroBoro 3dexra peakuuit

10.4

00BEMHBIX OTHOILIEHUI I'a30B

10.5

10 HAXOXKJCHUIO XUMUYECKOH (pOpPMYJIbI BELIECTBA

11

Bnagenue cucremMoi 3HaHUKM O METOAAX HAYYHOI'O ITO3HAHUS SIBJICHUN IPUPOIBI,
MCIIOJBb3YEMbIX B €CTECTBEHHBIX HAayKax M YMEHUE HPUMEHSTh STH 3HAHUSA IMpHU
HKCIIEPUMEHTATHLHOM HCCIICIOBAaHUH BEIIECTB U JIJIsl OOBSICHEHUS XUMUUECKUX SIBJICHHUIA,
MMEIOLIMX MECTO B MPHUPOJIE, TPAKTUUECKON JEATEIIbHOCTH YE€JIOBEKA U B TOBCEIHEBHOM
PKU3HU

12

ChopMHpOBaHHOCTh YMEHHS NPUMEHATH (MCIIOJIb30BAaTh) 3HAHUS O COCTaBe H
CBOICTBaX BEUIECTB ISl 3KCIEPUMEHTAJIBHOM IIPOBEPKU THUIIOTE3 OTHOCHTEIBHO
3aKOHOMEPHOCTEH  IMPOTEKaHMS  XUMHUYECKMX peakuuil U  MPOTHO3UPOBAHUS
BO3MO>KHOCTEH UX OCYILIECTBICHMUSI,

CUCTEMHbBIE XUMHUYECKHE 3HAHUS s OOBSICHEHHS W TPOTHO3UPOBAHUS SIBICHUIA,
MMEIOUINX €CTECTBEHHOHAYYHYIO NPUPOIY; MJii TNPUHATUS TPAMOTHBIX pelIeHUM
MpOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH

13

CopMuUpOBaHHOCTh YMEHHUS TUIAHUPOBATH W MPOBOAUTH XUMUUYECKHMA IKCIIEPUMEHT
(mosryueHHe M M3Y4YEHHE CBOWCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB,
Ka4eCTBEHHBIC PEAKIINH YTIIICBOAOPOIOB PA3IHYHBIX KJIACCOB M KHUCIOPOICOAEPKALIIX
OpPraHMYECKHUX BEIIECTB, PEIICHUE SKCIEPUMEHTAJBHBIX 3a7lauy M0 PACIO3HABAHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB) C COOJIOJEHHEM NpaBUl OE30MacCHOTO
oOpalleHns: ¢ BellecTBaMH U Ja0opaTOpHbIM 00OpyJI0BaHUEM; (HOPMYITUPOBATH LIETH
WCCIIC/IOBAHMS;, TPEJACTABIATh B pa3IMYHON (opMe pe3ynbTaThl AKCIEPUMEHTa,
QHAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD

14

ChopMUpOBaHHOCTh YMEHHSI OCYIIECTBIISATh LIEJCHANIPABICHHBIM MOUCK XUMHYECKOU
MHPOPMALIMK B Pa3IMYHBIX HMCTOYHUKAX (HayuyHas M y4yeOHOHay4Has JIMTepaTypa,
cpelcTBa MaccoBoil uHGpopMauuu, ceTb VHTepHET U Jpyrue), KpUTUYECKU
QHAJTM3UPOBATh XMMUYECKYI0 HH(pOpMaluio, rnepepadaThiBaTh €€ M HCIOJIb30BATH B
COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOM 3amadeit

15

ChopMupoBaHHOCTE YMEHHS TPOTHO3HPOBATh, AaHAIM3HPOBATH W  OIICHUBATH
MHQOPMALIMIO C MO3MLMN SKOJIOTMYECKOH O€30MacHOCTH MOCIEICTBUI OBITOBOM U
[IPOM3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C MepepaOOTKON BELIECTB;
c(OPMHPOBAHHOCTh YMEHHUH OCO3HaBaTb ONACHOCTb BO3JEHCTBHS Ha IKUBBIE
OpTaHHU3MBbI OHpGI[CJIéHHI:IX BCIICCTB, IIOHUMMAasAd CMbICI II0Ka3aTCiIA Hpe,Z[eJIBHOfI
NTOITyCTUMON KOHILIEHTPAllMM, W TOSACHATh HA NpUMEpax CHOCcOObl yMEHBLICHHS U
[IPEAOTBPALEHUS X BPEIHOIO BO3/IEUCTBUS HA OPraHU3M YEJIOBEKa

3. COAEP)KAHUE YYEBHOI'O ITIPE/IMETA

Ha3Banue Kpatkoe comepxanue nmporpaMmMsl pasnenos(a)/ riaaB(bl) u/uiu TeM(bl)

paznenos(a)/rias (b1) y4eOHOT0 nmpeaMera
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u/vunu TeM(bl) yueOHOTO
peaMeTa

Paznen 1. Teopernueckue OCHOBBI OpraHUYECKONH XUMHUHU

IIpenmer opraHuuyeckoin
XUMMUHU. Teopus
CTPOEHHUSI OPraHUYECKUX
coequHeHun A, M.
bytneposa

[Ipeamer u  3HaYeHUE OpPraHUYECKOM
MHOT000pa3uK OPraHU4YECKUX COCTUHEHUI.
DJIEeKTPOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXIECHHOE
COCTOSIHUSI.

BasieHTHBIE BO3MOXHOCTH aTroMa yriepoja. XUMHYecKas CBs3b B
OpPraHUYECKUX COCTMHEHUSX. THITbI THOPUIN3AIINHN aTOMa YTIIEPOAa.
Mexanu3mbl 00pa3oBaHUsl KOBaJCHTHON CBs3M (OOMEHHBI M JIOHOPHO-
aKuenTopHbIi). TuIbl epeKpbIBaHNs AaTOMHBIX OpOUTaIEH: G- U TT-CBSI3U.
OpunapHasi, ABoWHass U TpoitHas cBsa3b. CrnocoObl pa3pbiBa CBs3Cil B
MOJIEKyJlaxX opraHudeckux BemiecTB. lloHdatue o cBoOOAHOM paaukaie,
HyKJIeo(uiIe U AIeKTpodue.

Teopuss crpoeHus opraHudeckux coeauHeHut A.M. byrtnepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpPHAsI TEOPUSL OPTaHUYECKUX COCITUHEHUM.
3HaueHUE TEOPUU CTPOEHUS] OPraHUYECKUX COEIUHEHUM.

MIPOCTPAHCTBEHHASL. NHnykTUBHBIN u ME30MEpHBII 3¢ heKThI.
[IpencraBnenue o knaccu(uKauy opraHnyecKux BemecTs. [lorsarue

0 (QyHkumoHanbHOM Tpymme. ['omomorusa. ['omonmormdyeckue psAIbL.
Homenknatypa.  OpraHM4ecKMX  COCAMHEHHH  (CUCTeMaTH4ecKkas |
TPUBHAJIbHBIC Ha3BaHUS).

OcoOeHHOCTH ¥ KJIacCH(PHKAIUS OpraHMYeCKHX peakiui. OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKI[MU B OPraHUYECKON XUMUH.

OKCrepUMEHTAJIbHbIE METO/Ibl U3yUEHUS BEIIECTB U UX MIPEBPALLEHUI:
JlemoHCcTpanuu:

XHUMHU, npeaACTaBJICHHUC (6]

O3HAaKOMJICHHUEC C O6p331IaMI/I OpPraHN4Y€CKUX BCIICCTB U MAaTCpHaIaMU Ha UX
OCHOBC,

OMBITBI 110 TPEBPANICHUIO OPTaHMYECKUX BEIISCTB TIPU HArpEeBaHUU
(TutaBiieHHEe, OOYTIIMBAaHUE U TOPCHUE).

JlabGopaTopHBIE OMBITHI:

MOJICJIMPOBAHKIE MOJICKYJI OPraHMYECKUX BEIIESCTB

Paznen 2. YrineBoaopo bl

IIpenenbubie

YTI€BOI0POIbI —

AJIKaHbI, TUKJIOAJIKAaHbI

Ankanbl. 'oMosnornyeckuii psii aakaHoB, oOmiast popmyiia, HOMEHKJIATypa u
U30MepHsl. DINEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB,
sp3-rubpuanzaius aTOMHbBIX OpOUTasIelt yriepoia, G-CBs3b.

Kondopmepsl. dusnueckrie CBONCTBA aJIKaHOB.

XVMMHYECKHE CBOICTBA QJIKAHOB: PEAKIHMM 3aMEILEHUs, W30MEpHU3aluH,
JerUIpUPOBaHMS, LIUKIN3ALNU, TUPOJIN3A,

KpekuHra, ropenus. Haxoxnenwe B mnpupoje. CrnocoObl MONydyeHHs U
MIPUMEHEHNE aJIKaHOB.

[Muknoankansl. O6mas Gopmyiia, HOMEHKIATypa U u3oMepus. OcobeHHOCTH
CTPOEHHUSI U XMMHUYECKHX CBOWCTB MallbIX (LMKJIIOMPOMNAH, LIMKJIOOYyTaH) U
OOBIYHBIX  (LMKJIONEHTaH, IMKJIOTreKCcaH) IUKIoankaHoB. CrocoObl
MOJIyYEHHUs] U IPUMEHEHHUE [IMKJIOAIKAHOB.

Henpenenbusie
YTIEBOIOPOABL: AJIKCHBI,
AJIKaJIUEHBbI, AJIKUHbI

Ankensl. 'oMonornyeckuii psja ankeHoB, ooOmas ¢popmysa, HOMEHKIATYpA.
OJEeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AalIK€HOB, Sp2
-ruOpHUIM3aIUs aTOMHBIX OpOUTajell yriepoaa, 6- U m-cBsi3u. CTpyKTypHast
U reoMerpuueckas (Luc-TpaHc-) nzomepus. Gusnueckue cBoCTBa alIKEHOB.
XVWMHYECKHE CBOMICTBA: pEaKUMM [PUCOECIUHEHMS, 3aMEIICHUs B 0-
IIOJIOKEHUEC npu I(BOI\/'IHOI\/II CBs3U, MMoJIMMEpHU3allul U OKHCJICHHS.
[IpencraBieHne 0 MEXaHU3ME PEaKIMH 3JIEKTPO(PUIBHOIO NPUCOETUHEHUS.
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IIpaBuno MapkoBHMKOBa. KadecTBEHHBIE peakIMM Ha JBOHHYIO CBS3b.
CriocoObl TToTydeHus ¥ pUMEHEHNE aTKeHoB. Ankaauenbl. Kiaccudukarms
aJIKaJINCHOB (comnpsiKeHHbIE,N30JIMPOBAHHEIE, KYMYJIUPOBAaHHBIE).
OcoOeHHOCTH  3JIEKTPOHHOTO  CTPOCHHS UM XHMHUYECKUX  CBOWCTB
CONMpSDKEHHBIX JueHoB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus
COMpsIKEHHBIX JAUeHOB. CrocoObl MOJTy4YeHHUs M MPUMEHEHHE ajKaJHeHOB.
Anxunsl. ['oMonoruueckuii psii ankuHOB, 001mas (hopMyia, HOMEHKJIATypa U
M30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI AJIKUHOB,
Sp-TUOpUAN3AIUS DIICKTPOHHBIX OopOuTaneil aroma yriaepona. Ouszndeckue
CBOMCTBAa QJKWMHOB. XUMHUYECKHE CBONCTBA: pEAKIUMU MPHUCOCIUHEHUS,
JUMEpU3alNK U TpUMEPHU3alluY, OKUcIIeHus. KucioTHble CBOMCTBA aIKUHOB,
HMMEIOIIMX KOHIIEBYIO TPOWHYIO CBsI3b. KauecTBEHHbBIEC peaKIMM Ha TPOMHYIO
cBs13b. CIOCOOBI MOTYYEHHS ¥ IPUMEHEHHUE AJTKUHOB.

ApomMarudeckue
YTJIEBOJOPOABI (ApEHBI)

ApomaThueckue yriaeBoJopoJsl. I'omonoruyeckuili psa apeHoB, oO1as
dopmyrna, HOMEHKJIATypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOeHHE MoJeKyasl OeHszona.llpaBumo  apoMaTMYHOCTH, NPUMEPHI
apOMAaTUYECKUX COeIMHEHMM. PU3NUECKUE CBOWCTBA APEHOB. XUMHUYECKHE
CBOMCTBa OEH30JIa U €ro rOMOJIOrOB: PEAKIMU 3aMEIIeHUs B OCH30JbHOM
KOJIBLIE U YIVIEBOJOPOIHOM pajuKale, peakliMi IPUCOECINHEHNs, OKUCIICHHE
TOMOJIOTOB OeH3zoua. Peakuun  3nekTpouiIbHOTO 3aMELICHMSL.
[IpeacraBnenne 00 OpHEHTHPYIOIIEM JCHCTBUU  3aMECTUTEIEH B
OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJKWIBHBIX PaJMKaIOB, KapOOKCHUIBHOM,
T'MJIPOKCUIIBHBIM, aMMHO- U HUTPOTPYMI, aTOMOB rajoreHoB. Oco0eHHOCTH
XUMUYECKUX CBOMcTB crupona. [lomumepusanus crupona. CrnocoObl
IIOJIYYEHUS] U IPUMEHEHUE apOMAaTHYECKUX YTIIEBOJOPOAOB.

[IpupoaHble HCTOYHHUKH
VIJIEBOJOPOAOB M HX

[Tpuponnsiii ra3. [lonmytHsle HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KamennsIii yrons u mpoaykTel ero mepepadboTku. CrocoObl mepepaboTKu

nepepadoTka He(TH: MeperoHKa, KPEKUHT (TEPMHYCCKUH, KaTaTUTHICCKUI), pu(OpMUHT,
muponu3.  [IpoaykTel  mepepabOTKM  HEPTH,UX  TPUMEHEHUE B
NPOMBIIIICHHOCTH M B ObITY. ['eHeTHuYeckass CBS3b MEXIY pa3IHuHBIMU
KJIaCCaMH YTIIeBOJOPOIOB.

["anoreHNpon3BOAHbBIE DJEKTPOHHOE CTPOCHUE TaOT€HONPOU3BOAHBIX YTIEBOAOPOIOB.

YTIEBOZAOPOIOB Peakiuu 3aMerieHrst rajioreHa Ha THAPOKCHII, HUTPOTPYIIY, IHAHOTPYIIITY,

AMUHOTPYIIITY.

JlelicTBre Ha raJOr€HIPOU3BOAHBIE BOJHOIO M CIIMPTOBOIO PacTBOpA IIEIO-
yi. B3aumojielicTBUEe NUTraloreHaJkaHoB ¢ MarHueM U IuHKoM. [lonsitue o
METAJNIOOPTaHNYECKUX COECIUHEHUAX. MICIonb30BaHUE TaION€HIIPON3BOIHBIX
B OBITYy, TEXHUKE U B CUHTE3E.

OKCIepUMEHTAJIbHBIE METO/Ibl M3YUEeHHUS BEIIECTB U UX MPEBPAIICHUI:
JemoncTpanuu:

JIEMOHCTpAIs GU3NIECKUX CBOMCTB YTIIIEBOIOPOIOB (PaCTBOPUMOCTH);
Ka4eCTBEHHBIC PEAKLUH YTJIEBOJOPOIOB PAa3IMYHBIX KJIACCOB (0OeciBeunBa-
Hue OpOMHOM WIJIM MOJTHOW BOJIBI, paCTBOPA MEPMaHIraHaTa Kajus, B3auMOJei -
CTBUE alICTUJICHA.

DNEKTPOHHOE CTPOSHHE TaJIOr€HONPOU3BOIHBIX YTIIEBOJOPOIOB.

Peakuuu 3amenieHust rajoreHa Ha TUAPOKCUJI, HUTPOTPYNIy, [UAHOTPYIILY,
AMUHOTPYIIITY.

JleficTBUE HA TallONE€HIIPOM3BOJHBIE BOJHOIO M CIMPTOBOIO PacTBOpPA ILIEIO-
yy. B3aumoneicTBue AUTraJoOreHaIkaHOB ¢ MarHueM U UuMHKOM. [loHsathe o
METAJLIOOPTaHUYECKUX COCIUHEHUAX. MICIOnb30BaHUE TaIONE€HIIPOU3BOIHBIX
B OBITY, TEXHUKE U B CUHTE3E.

DKCNepUMEHTAIbHBIE METObI U3YUEHUS BEILIECTB U UX MPEBPAILICHUINA:
JleMoHcTparmu:
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JeMOHCTpAIHs (PU3NUECKUX CBOMCTB YIIIE€BOI0POIOB (PACTBOPHMOCTH);
KayeCTBEHHbBIC PEaKIMH YTJIEBOJAOPOIOB pa3IMYHBIX KiaccoB (oOeciBeunBa-
HHEe OpOMHOM WJIM HOJHOW BOJIBI, paCTBOpA IMEPMaHTaHaTa KaJus, B3aUMOIeH-
CTBHE arleTHIeHa ¢ aMMHAYHBIM PAacTBOPOM OKCHa cepebpa);

00pas3Ilbl TIacTMAcC, KaydyKOB M PE3HHBL;

kosutekiu «HedTb» 1 «YToby;

BUicoparMeHT « BykaHU3aIus pe3uHbD);

JlaGopaTopHbI€ OIBITHI:

03HaKOMJIEHHE C 00pa3liaMy I1acTMacc, KayuyyKOB U PE3UHBL;
MO/JICIUPOBAHUE MOJIEKYJI YTIIEBOI0POIOB U IaJIOTEHIIPOU3BOHBIX;
MIOJIyYEHHE METaHA U N3yUYEHHUE €TI0 CBOMCTB;

MOJTyYeHHE alleTUIIeHa U U3YYEeHUE €0 CBOMCTB;

[TpakTHueckue paboThI:

Nel. Tlomydenue 3TUiIeHa U U3YYEHUE €TO CBOMCTB;

PacuerHsble 3anauun:

onpezieNieHue MOJEKYJIIpHOW (OpMyJbl OpPraHUYEecKOro BellecTBa IO
MacCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB, BXOJSIINUX B €70 COCTAaB;

HaXO0XJIEHWE MOJIEKYJISIpHOI (OpMyYIIbI OPraHUYECKOTO COEAMHEHUS T10
Macce (00beMy) MPOYKTOB CrOpaHHUS;

pacueTsl [0 YpaBHEHUIO XUMUYECKOM peakiuu

Paznen 3. Kucinopojacoaepkaiiye opraHn4ecKue CoeMHEHUs

Crouptel. Genon

[IpenenbHble 0JJHOATOMHBIE CIUPThL. CTpOEHHE MOJIEKYJI (Ha IpUMepe Me-
TaHoJIa U 3TaHoua). 'oMonoruueckuit psij, odas hopmya, U3oMepHs,
HOMEHKJIaTypa 1 Kjaccu(ukanus cnuptoB. GU3nUecKre CBONCTBA CIIUPTOB.
BonoponHas cBs3b.

XUMHUYECKHE CBOMCTBA: PEAKIIMU 3aMEIIECHUS, JETUApaTallui, OKUCIIEHNS,
B3aMMO/ICHICTBHE C OPraHUYECKUMH U HEOPraHUYECKUMH KHCIIOTaMH.
KauecTBeHHas peakius Ha OJHOATOMHBIE CIUPTHI. PU3HOIOrNYECKOE JIEii-
CTBHE 3TaHOJIa U METAHOJIa Ha OpraHu3M yesnoBeka. CrocoObl MoTyyeHus 1
IIPUMEHEHHNE OTHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢pupbl, HOMeHKIaTypa U n3oMepusi. OCOOeHHOCTH PU3MUECKUX U
XUMHYECKUX CBOWCTB.

MHOroaToMHbIE€ CIIMPTHI: ATUIECHIVIMKOJIb U MIALEPHUH. PDU3NYECKHE U XUMU-
YeCKHE CBOMCTBA: peaKUM 3aMELICHHNS, B3aUMOJIEMCTBUE C OPraHNYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMH, KAUECTBEHHAs peaKIus

Ha MHOTOaTOMHBIE CIIUPTHI.

dusnonornyeckoe JeicTBIE Ha OpraHu3M desoBeka. CrocoObl MoTyueHUs |
IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE THPOKCOTPYIIIbI U OeH-
30JIbHOTO spa. Pusnueckue cBoicTBa peHona. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB (heHOIa.

KavectBennsle peakuuu Ha Gpenoin. TokcuuHocTh (heHomna. CriocoOsl momyye-
HUs 1 npuMeHeHne ¢enomna. dexondopmanbaeruHas cMoa.

KapOoHunbHble
COCIIMHEHUS: aJIbJCTH/IBI
u ketoHsl. KapOGoHOBbIE
KHCJIOTBI. CrnoxHble
3¢upsl. XKupsl

KapOoHusbHBIE COCAMHEHUS: aJIbJIETHABI U KETOHBIL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBHON TPYMIIHI.

["omonoruyeckue psizibl aibJIerU0B U KETOHOB, 0011as popMyaa, H30MepHs
1 HOMeHKJIaTypa. du3nueckre CBOMCTBA albJAETHA0B U KETOHOB.
XUMHUECKUE CBOMCTBA ajbJIerHJ0OB M KETOHOB (peakIUH MPUCOEIUHEHUS).
[IpencraBieHure o MeEXaHU3ME PEAKIUI HYKICO(PUIBHOTO MPUCOECTUHEHUS.
OxucieHue ajbJerujoB, KadeCTBEHHbIE peakluH ajbaerujoB. CrnocoObl
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MOJTyYeHUsI U TIPUMEHEHUE allbJCTUIOB U KETOHOB.
OOHOOCHOBHBIE — TIpefeNbHbIE  KapOOHOBBIE  KHCIOTHL. (OcoOeHHOCTH
CTPOCHHUS MOJIEKYJl KapOOHOBBIX KHCIOT.M30o0Mepusi M HOMEHKJIATYpA.
du3nM4ecKkre CBOWCTBA, BOJOPOJHBIC CBSI3U.XMMHYECKHE CBOMCTBA:
KHUCIIOTHBIC CBOWCTBA, pEAKIHs JTEPUPUKAIUU, PEAKIUA C YyYacTUEM
YTJIEBOIOPOAHOTO pajiuKana.

[TorsiTHE O TPOM3ZBOMHBIX KApOOHOBBIX KHUCIOT: CIOXHBIE dS(UPHL,
aHTUJPUJIBI, TaJOTEHAHTUAPUIBI, aMUIbl, HUTpUIbl. OCOOEHHOCTH CBOMCTB
MYPaBbUHOHN KHUCIIOTBHI.

MHuoroob6pa3ue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWMCTB HEIPEACIbHBIX
¥ aQpOMATHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX KHCIIOT,
THJIPOKCUKAPOOHOBBIX KHCIIOT.

[TpencraBuTenu BBICIIIUX KapOOHOBBIX KHCIIOT: CTeapuHOBas,
NaJbMUTHUHOBAS, OJICMHOBAS, JIMHOJIEBAS, JIMHOJIEHOBAsT KUCIOThI. CriocoOb!
MOJTyYeHUs U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonornueckuii psig, obmas Qgopmyna, U30Mepus U
HOMEHKJIaTypa.

XKupsl: crpoenue, puznyueckre U XUMUYECKUE CBOMCTBA KHUPOB: THAPOIIN3 B
KUCIION W menouHoi cpepax. OCOOEHHOCTH CBOMCTB KMPOB, COAEPIKAIINX
OCTaTKH HEeIpeeIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/e.

Mpiia Kak COJU BBICHIMX KapOOHOBBIX KHCIIOT, WX MOIOIIEE ICHCTBHE.
ITonsiTne u cuaTeTHYeCKUX Moroux cpeactrax (CMC)

Yruesoanl

OO6mass xapakTepuctuka yriieBoaoB. Kiaccupukanusi yrieBogoB (MOHO-,
Iuu  monucaxapunabl). MoHocaxapuabl: TIIOKo3a, (pykToza, pubdosa,
rajaKTo3a, Je30Kcupubo3a. Pu3mueckue CBOHCTBA W HAXOXKICHHE B
npupone. @Dorocunre3. Onrtuyeckas uzomepusa. Kompuaro-nenHas
TayTOMEpHsl Ha TPUMEpPEe MOJICKYJIBl TIIOKO3bI, MPOEKINH Xeyopca, O- U
faHomepbl TIIOKO3bl. XHMHUYECKHE CBONCTBA TIIOKO3bI: C Yy4YacTHEM
CIIUPTOBBIX U AIIBJECTHIHOW TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEHUE
rMoKo3bl.  [IprMeHeHne TIIOKO3bI, €€ 3HaueHUEe B IKU3HEAEATEIbHOCTH
OpraHusMa. Jucaxapubl: caxaposa, MaibTO3a MU JaKTO3a.
BoccTranaBnuBamoiye U HEBOCCTaHABIMBAIOIIME Jaucaxapuibl. [umponus
caxapo3el. Haxoxxnenwe B mpupoae W mpuMmeHeHue. [lommcaxapuisl:
Kpaxmall, TJIMKOTeH M 1esutono3a. CTpoeHue MakpOMOIIEKyJl Kpaxmaia,
TJIUKOTEHA M IeJUTION03bl. DU3NUecKre CBOMCTBA KpaxMaia M IeJUTIONO3HI.
XuUMHYecKue CBOMCTBA Kpaxmana (THApPOJIN3, KadyeCTBEHHAsl peakius ¢
fiogoM). XMMUYECKHE CBOWCTBA LIEJUTION03bI (THIPONIN3, PeaKLrs OTyIeHNE
s¢upoB 1emwona03bl). [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIleTaTHBIN IIENK). DKCIIePUMEHTAIbHBIC METOBl U3yUEHHUS BEIIECTB U UX
MpEBpAILICHUIA.
JemoHCcTpanuu:
— CBOIICTBa CIUPTOB: PACTBOPUMOCTH B BOJIE, B3aUMOJEHCTBHE 3TaHOJA C
HATpUEM, OKHCJICHHE JTHJIOBOIO CIHPTA TUXPOMATOM Kalis (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAJIOB);
— KAaueCTBEHHBIC PEaKIMU albJCTHIOB. C aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa u rtugpokcugom Mmemu(ll); — xumuyeckue cBOWCTBa pacTBOpa
YKCYCHOM KHCJIOTHI.
JlaBopaTopHble OMBITHI:
— peakuus raurepuna ¢ ruapokcuaoM meau(Il);

— OKHCJIEHHE OHTHJIOBOTO CHOUpPTAa B ajbJETHJ pPACKAJICHHOM MeIHOU
MIPOBOJIOKOM;
— B3aUMOJICHCTBHE pacTBOpa IIIOKO3bI ¢ Tuapokcuaom menu(1l);

— B3aMMOJEHCTBUE KpaxMasa C HOIO0M.
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[TpakTuyeckue paboTHI:

No 2. Pemenue sKkciepuMEHTANBHBIX 3a7a4 10 TeMe «CrupThl B EHOBIY;
Ne 3. Pemenue skciepuMeHTANIBHBIX 3a/1a4 10 TeMe «KapOOHOBEIE KUCTOTHI.
CrnoxxHble 2UPBD».

Pacuérnbie 3a1aun:

— ONpeJesieHne MOJIEKYJISIpPHON (OpMyJbl OpraHMYecKOro BeIecTBa IO
MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJIIMX B €ro COCTaB; IO Macce
(00BeMyY) MPOAYKTOB CTOpaHMS; MO KOJIMYECTBY BellecTBa (Macce, 00bemy)
MPOJYKTOB PEAKIIUH /I UCXOTHBIX BEIIECTB;

— pemieHHe pacyETHBIX 3a7]ady Ha OMpeesieHHuE oM BbIXOJAa MPOIyKTa
PEaKIUU OT TEOPETHUECKU BO3MOKHOTO

Paznen 4. A3oTconepkamye OpraHndecKue COeTUHEHUS

AMUHEL.
Amunokuciorsl. benku

AMUHBI — OpraHUYecKre Mpou3BOAHbIE amMmHuaka. Kiaccudukanus aMiuHOB:
anudaTHIECKUe W apoOMaTHYECKUE; NMEePBUYHBIC, BTOPUYHBIC M TPETUYHBIC.
Crpoenue Moyekys, oOmas ¢opMmyia, H30MEpHs, HOMCHKJIATypa |
¢u3nYecKue CBOWCTBA. XUMHUYECKOE CBOWCTBA anM(paTUYCCKUX aAMUHOB:
OCHOBHBIE€ CBOMCTBA, AIKHMJIUPOBAHUE, PEAKIIUN

¢ azoructoii kucnoroi. Cojin aJTKUIIaMMOHHS.

AHWIMH — TpeACTaBUTEIh aMHUHOB apomaTudeckoro psiga. CrpoeHue
aHwiIMHa. B3auMHOe BIMSHME TpyNI aTOMOB B MOJIEKYyJiIe aHWIMHA.
Oco0eHHOCTH XUMHYECKHX CBOMCTB aHWIMHA. KadeCTBEHHBIC peaKInH Ha
AHUJIVH.

CriocoObI TOTy4YeHUE U MPUMEHEHHE aM()aTHICCKUX aMHUHOB M aHWJIMHA W3
HUTpOOECH3071a.

Awmwunokucnotel. Homenknarypa u uzomepusi. OTeNbHbIe TPEACTABUTENHN O
AMUHOKHCIIOT: TJIULIUH, aJlaHUH, QeHUNAIaHUH, CePUH, 2TIYMaMUHO8As
Kucioma, asuH, yucmeur. Onmuueckas uzomepust AMUHOKUCION.:

D- u L-amunoxucinome.

du3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOICTBA aMHUHOKHCIIOT
KakK aM(OTEPHBIX OPraHUICCKUX COCTMHCHUM, PEaKIUs MOJIUKOHCHCAIUH,
o0pa3zoBaHue MENTHUAHOW CBsI3U. buojormyeckoe 3Haue€HWE AMUHOKHCIIOT.
CuHTE3 EeNTHI0B.

benku kak mpupomneie mosumepsl. [lepBudunasi, BTOpUYHAs U TPETUYHAS
CTpYKTypa 0esnkoB. XUMHUYECKUE CBOICTBA OEIKOB: THIPOIU3, ACHATYPALIUs,
KaueCTBeHHbIE  peakuuu Ha  [lonamue 06  azomcoodeparcawjux
2eMepoOYUKIUYecKUx  coeounenusx.  Ilupumuournogvle U nypuHogvle
ocHoganusl. Hykneunogvle Kuciomol: cocmas, cmpoenue u Ouoiocuieckoe
pob.

JKcnepuMeHTabHbIE METOAbl U3y4YeHHs] BelIeCTB U UX MPeBPalleHHIA:
JlemoHcTpanuu:

— pacTBOpeHHE OEIKOB B BOJIE;
— JleHarypaiys OSJIKOB IIPU HarpeBaHUH,

— IBETHBIE PEAKIUU OCIKOB.

[TpakTnyeckue paboTHI:

Ne 4. Pemienue skcrepyMMEHTaJIbHBIX 33Ja4 MO TeMe «A30Tcoaepialine
OpPraHUYECKHUE COCIUHEHUN;

Ne 5 Pemenue sKkcnepUMEHTANBHBIX 3a1ady 1o TeMme «Pacro3HaBaHue
OpPraHMYECKHUX COCIUHCHUI.

Pacuérnsble 3anaun:

- OTIpeJieNIeHrne MOJIEKYJIIPHOM (POPMYIIbl OPraHUYECKOTO BEIIECTBA
[0 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIINX B €r0 COCTaB; 10 Macce

(00BEMY) MPOTYKTOB CTOPAHMSI;
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M0 KOJHMYECTBY BEIIECTBA 00BEMY) NMPOJIYKTOB PEAKIUU W/HIU HCXOIHBIX
BELICCTB;

— pEILIeHHE paCYETHBIX 3a]1a4

Ha OIpENelIcHHE JOJIM BbIXOJA IPONYKTa pEakUUHh OT TEOPETHUYECKU
BO3MOKHOTO.

Paznen 5. BeicokoMOeKyIsipHbIE COEAUHEHMS

BricokomonekynsipHbie
COCTMHEHUS

OCHOBHbBIE TOHATHSI XUMHU BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁZ MOHOMCED,
HOJMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPHU3aINU, CpEIHSI
MoJeKyJsipHasi Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYIISIPHBIX
COCIMHEHNH — TMOJMMMEpU3alysi W TONUKOHAeHcauus. [Ipedcmasnenueo
cmepeopezyApHOCMU U HAOMONEKVIAPHOU — CMpYKmype — NoauMepos,
3a6uUucumocnms ceoticma noaumepoe om ux MOJEKYIAIPHOCO u
HAOMONEKYNAPHO20 CIMPOEHUSL.

[TonumepHble Matepuanbl. [lmactmaccsl  (NMOJAMATHICH, IMOJHUITPOIHIICH,
MOJIMBUHUWJIXJIOPU, MOJUCTUPOJI, MOJIUMETHIIMETAKPUIIAT, HOJ'II/IKap6OHaTBI,
nonv TIWIeHTepedranaT). Y Trnusanus u nepepaboTka ImiacTHKa.
DnacToMepbl: HaTypaJIbHBIH,

CHHTETHYeCKHe Kayuykd (OyTaJMeHOBBIH, XJIOPONPEHOBBIH, W30MPEHOBHII)
U CWIMKOHBL. Pe3una. BonokHa: HaTypanbHbIe (LIEpCTh, MIEIK), ONUCAHUU

XHUMHUYECKOTO HCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE IKCIIEPUMEHTA
(J1abopaTopHbI€ BOJOKHO), CHHTETUYECKHE BOJIOKHA OTIBITHI u
MpaKTUYECKHE padOoThl) (KAIIPOH U JIaBCaH).

[Tonmumepst CIeIUaIBLHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPONPOBOISIINE TIOJTMMEPHI, OMOpa3iaraeMbie TIOJTHUMEPHI ).
JemoHcTpanmu:

- O3HAaKOMJICHHE ¢ OOpa3llaMu MPHUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, Kay4yKOB.

[TpakTyeckue paboTHI:

Ne8. Pemenune »skcnepuMeHTanbHBIX 3afad 1o Teme «Pacrno3HaBanue
IUIACTMACC U BOJIOKOH»

11 xmacc/ 2 rox oOydeHHS

Paznen 1. TeopeTnueckue OCHOBBI XUMUU

Crpoenue aToma.
[lepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XHMHYECKHUX DJICMECHTOB
J.1. Menneneena

Atom. CocTtaB aTrOMHBIX sAep. XUMHUYECKHH d3JIeMeHT. H30Tormsl.
KopnyckynsipHO-BOTHOBOM Jyalin3M, IABOMCTBEHHAs NPHUPOJA DJIEKTPOHA.
CrpoeHue  3JEKTPOHHBIX  OOOJIOYEK  aTOMOB, KBAHTOBBIE  YHCIA.
OHepreTuyeckue YpPOBHM M TNOAYPOBHU.  ATOMHBIE  OpOUTaIH.
Knaccudpukanuss XuMHYECKUX dJIEMEHTOB (s-, p-, d-, fimemeHTsI).
Pacnpenenenue 31eKTPOHOB MO aTOMHBIM OpOHUTAJISAM; MPUHLIUI MUHUMYMa
sHepruu, npunuun [laymu, npaBuno XyHaa. DIeKTpOHHbIE KOHPUTYpaluu
aToMoB 3neMeHToB | — IV meprogoB B OCHOBHOM M BO30YXIECHHOM
COCTOSIHUM, DJIEKTPOHHbIE KOHUrypauuu HoHOB. [lonstne 00 sHeprum
WOHM3AIMM, DHEPTUU CPOJCTBA K JIIEKTPOHY. DJIEKTPOOTPULATEIBHOCTD.
Ilepnonnueckuil 3akoH U Ilepuoanueckast cucreMa XUMHYECKUX AJIEMEHTOB
.M. MenneneeBa. Cpasp llepuonnueckoro 3axkona u Ilepumoguueckoit
CHUCTEMBl XHMHMYECKHX DJJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMs CBOMCTB XMMMUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEUIECTB MO IpyHaM U MepuoiaM.
3HaueHue nepuoanyeckoro 3akona /[.M1. MenaeneeBa. DkcniepyuMeHTaIbHbIE
METO/bI U3YUYEHUS BEIIECTB U UX MPEBPALLECHUN:

JleMoHCcTpanuu:

— Buabl Tabmun «llepumogudeckas cuctema xumMudeckux snemeHToB J[.U.
MenneneeBa»
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Crpoenue BELIECTBA.
MHoroob6pasue BEeIecTB

XuMuueckass CBsI3b. BUIBI XUMHYECKON CBS3M: KOBAJICHTHAS, HWOHHAsd,
MeTayumueckas. MexaHu3Mbl 00pa30BaHMS KOBAJICHTHON CBSI3U: OOMEHHBIM
U JIOHOPHO-aKIENTOPHBIM. OHeprus W AiuHa CBA3U. llonsipHOCTB,
HaIMpaBJI€HHOCTh M HACHIIIAEMOCTh KOBAJEHTHOW CBsI3UM. KpaTHbie CBSI3H.
Bonoponnast cBs3b. MeXMOIEKyIspHbIE B3aUMOJCHCTBUs.BaleHTHOCTE U
BaJICHTHBIE BO3MOXKHOCTH aTOMOB. ['MOpuamn3anus aTOMHBIX OpOHUTasCH.
CBs13b AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHHH 3JIEMEHTOB BTOporo mnepuoza). [IpeacraBinenue o
KOMILJICKCHBIX COCIUHCHHX. CocraB KOMILJICKCHOI'O HOHa:
KOMIIJIEKCOOOpa30BaTeib, JINTQHJIBI. Koopaunammonnoe YHCJIO.
HomeHnknatypa KOMIUIEKCHBIX COCAMHEHHH. 3HayeHUE KOMIUIEKCHBIX
coenquHenuit.  [lonsiTme 0  KOOpIMHAIMOHHOM  XWUMHUU. BemecTBa
MOJIEKYJISIPHOTO W HEMOJIEKYJIIPHOTO CTPOCHUS. THIIbI KPUCTATUITMYECKUX
pemeTok (CTpYKTyp) W CBOMCTBa BemiecTB. [loHSATHE O AMCHEPCHBIX
cucreMax. Mctunneie pactBopsl. [IpeacTaBienre o KOJJIOUIHBIX PACTBOPAX.
CriocoObl BBRIpaKEHHSI KOHIIEHTPAIIUU PACTBOPOB: MAacCOBasl JIOJIS BEIIECTBA
B pacTBOpe, MOJIsIpHAs KOHIeHTpauus. HacblllleHHble M HEHACHIIICHHBIC
pacTBOphl,  pacTBopuMocTh.  Kpucramtoruaparel. Knaccupukamus  u
HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB. DKCIHEPUMEHTAIbHBIE METO]IbI
M3Y4YEHUS BEIIECTB U UX MPEBPAILICHUI:

JemoHcTpanuu:

— MOJIEJIM KPUCTAJUIMYECKUX PELIETOK.

Pacuértnblie 3amauu:

— C UCHOJIb30BAaHUEM MOHITUI «MAacCcOBasl J10Jisl pACTBOPEHHOr0 BEIIECTBAY,
«MOJISIpHAsi KOHIICHTpaIUsD)

XUMUYECKUE PEAKIIUU

KrnaccnpukanusixuMuuecKuXpeakiuiiB ~ HeOpraHUIeCKOHNOPTraHNIECKOMX -
MUU.3aKOHCOXPAaHEHUSIMACCHIBEILIECTB;3aKOHCOXPAHEHUSAN
MpeBpaIleHUIIHePT UUTTPUXUMIYECKUXpeakusx. TeroBeie 3 (eKThIXUMU-
YECKUXPEAKIIHil.

Tepmoxumudeckue ypaBHeHHs.CKOPOCTBXUMHUYECKONPEAKIINH,Ee3aBUCHMO-
CThOTpa3NUYHbIX(PakTOpoB.I'OMOreHHbIe HreTeporeHHple peakiuu.Karamnms
MKaTaJIN3aTOpPBL.

OO6paTtumblie MHEOOpaTUMbIpeakiu. XUMHUECKOe
paBHoBecue. KoHcTanTaxuMuueckoropaBHoBecus. DakTopbl, BIUSIOMINAE
HaIOJIO)KEHUE XMMUYECKOTOPABHOBECHS: TEMIIEPATYPa,1aBICHUE.

W KOHIICHTpAllMM BEIIECTB, Yy4yacTByIoMX B peakiuu. [lpunmun Jle
[[Tarenwe.

Onexrponutudeckass auccouuanus. CuIbHbIE W Ca0ble  DJIEKTPOJMTHI.
Crenenp auccoumauuu. HouHoe npoussedenue 600vl. Cpelna BOAHBIX
pacTBOPOB: KHUCJIOTHAs, HEUTpaJIbHAs, LIEJIOYHAs. BOOOpOaHbIN NOKa3aTelb
(pH) pactBopa. I'mapomnm3 coneit.

Peakiun monHOTO OOMeHa. OKHCIUTENFHO-BOCCTAHOBHUTEIBHBIE DPEAKIIUH.
CreneHp OKUCIEHUS.

Oxucnurens U BOCCTaHOBUTENb. [Ipoliecchl OKUCIIEHUS U BOCCTaHOBJICHMSL.
Baxkneiinme oKUCIUTENN U BOCCTAHOBUTENU. METo/1 31eKTPOHHOTO OalaHca.
DJEKTPOJIU3 paCTBOPOB U PaCIUIaBOB BEIIECTB.

DKCHEepUMEHTAJIbHbIE METObl U3YUYEHHS BELIECTB U UX IIPEBPALLECHUM:
JlemoHCcTpauuu:

pa3oKeHNne MEPOKCUIA BOJOPOA B MPUCYTCTBUM KaTaIu3aTopa.
JlabopaTopHBIE OIBITHI:

- IPOBEJICHHUE PEAKIINI HOHHOTO OOMEHa;

- OIpeZieJICHUE CPeIbl PACTBOPOB  PEAKIIMI HMOHHOTO OOMEHa; HW3y4YeHHUE
BEIIECTB C IOMOIIBIO YHUBEPCATbHOTO  BIUSIHUSL  pa3iHuYHBIX  (aKkTOpOB
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MHMKATOPa HA CKOPOCTh PEAKIUH U MOJO0KEHNE XUMHUUECKOTO PAaBHOBECHSI.
[TpakTryeckue pabOTHI;
Ne 1. BaustHue pa3nu4HbIX GakTOpOBHA CKOPOCTh XUMHUYECKON pEaKIiu;
Ne 2. BrniusiHue pa3iaudHbIX (pakTopoB J1aOOpaTOPHBIM O0OpYJAOBaHHEM. Ha
MOJIOKEHUE XUMUYECKOTO paBHOBecHs; [IpencTaBisiTe pe3ybTaThl
Ne 3. XumMuueckue peakiuy B paCTBOpax XUMHUECKOTO SKCIEPUMEHTA
AIIEKTPOIUTOB B (hOpMeE 3aIUCH YPABHEHUN COOTBETCTBYIOIIUX PEaKIIUi
PacuérHrle 3amaun:
- pacuéThl MacChl BEIIECTBA WM 00beMa Ta30B 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OJTHOTO U3 YUAaCTBYIOIIUX B PEAKIIUH BEIIECTB;
- BBIYHMCIICHHE MAacCOBOM JOJM M MOJISIPHOM KOHIIGHTpAllMU BEIIeCTBa B
pacTBope;

- BBIYHCIICHHE MAacChl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJIC pacTBOpA C ONPEACICHHOM Maccoil 10aen
PacTBOPEHHOT'O BEIIECTBA

Paznen 2. Heopranuueckas

XHUMMHA

Hewmetauisl

[Tonoxxenue HemeTtaioB B Ilepuoguyeckoil CHUCTEME XHUMHYECKHX
sanementoB J[.M. MeHnneneeBa W OCOOCHHOCTH CTPOEHHUS HX aTOMOB.
dusnueckre CBONCTBA HEMETANIOB. AJUIOTPOIUS HEMETAUIOB (Ha pUMeEpe
Kuciopona, cepol, ¢ochopa u yriepona). Bomopoa. Ilomydenwue,
¢usznueckue M XMUMHYECKHE CBOMCTBa (peakuuMu C MeTaulaMd |
HEMETallJIaMH, BOCCTAaHOBIIEHUE OKCHUIOB M coseid). 'mapuasl. TorauBHbIE
aneMeHThl. [anorensl. HaxoxxneHwe B mpupoje, CIOCOObI MOTy4YEHHUS
dbusznyeckue M XUMHUYECKHE CBOMCTBa. [amoreHoBomopozsl. Baxneifmine
KHCJIOPO/ICO/IEpKAIIE ~ COCOUHEHUs1  rayjoreHoB. JlabopatopHble U
MIPOMBINIICHHBIE CLIOCOOBI OTy4YeHHs TajnoreHoB. [I[pumMeHeHre rajioreHoB u
ux coenuHeHui. Kucmopoa, o30H. JlabopaTopHbIE W NPOMBIILIICHHBIC
crocoObl monyueHusi kuciaopona. dusmueckre U XUMHYECKHE CBONCTBA
KHUCIIOpoJla M O30HAa; uX mnpumeHeHue. Oxcuabpl U nepokcuabl.Cepa.
Haxoxnenue B mpupoje, crnocoObl mosydeHus, Gu3ndecKue U XUMUYECKUe
cpoiictBa. CepoBomopon, cynbdunsl. Oxcunbl cepui(IV) u (VI). Cepuucras
U cepHas KUCIOThI U UX coiu. OcoOEHHOCTH CBOMCTB CEPHOW KHCIOTHI.
IIpumenenne cepbl U e€ coeauHeHud. A3or. HaxoxxaeHue B npupone,
CrocoObl TMOoNydeHus, (U3MUeCKHue U XUMHYECKHE CBOWCTBA. AMMHUAK,
HUTpuabpl. OKkcuapl a3ora. A30THCTas M a30THAs KUCIOTbI M MX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KucnoThl. [IpumeHeHHe a3oTa u €ro
coenuHeHuil. AszotHeie ynoOpenus. @®ocdop. Haxoxxaenue B mpupone,
crocoObl mony4deHus, GuU3NYecKue U XUMuyeckue coicTBa. Docuabl u
dochun. Oxcuapl Pochopa, oprodochopHas KucIOTa W €€ COJH.
Meradochoprnas u  mmpodochopHas  Kuciotel, (Pochopucras u
docdopHOBaTHcTass KUCIOTHL [IpuMenenue ¢ochopa U ero coenuHEHUH.
®docdopubie ynobpenusa. Yriepoa. Haxoxaenue B mpupone, CrocoObl
noJy4yeHus1, Gu3ndeckne u XxuMudeckue coiictBa. Okcuapl yriepona(ll) u
(IV), yronpHas xucinota u ee conu. [IpumeHneHue yriepoma U ero
coenuHennil. Kpemuuii. Haxoxxnenue B mnpupoje, crocoObl IMOJy4EHUs,
¢busnueckue u xumuyeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHueBas
KHCTI0Ta, cuinkaThl. [IpumeHenne kpemuust U ero coeauHennil. CTekiio, ero
MOJTy4YeHue, BUbI CTEKOJI. DKCIEPUMEHTAIbHbIE METO/Ibl U3yUEHHUs BEIIECTB
Y UX NPEBPALCHUN:

JlemoHcTpanuu:

— 00pasIpl HEMETAIIJIOB;

— ropenue cepsl, hocdopa, jxenes3a, MarHus B KUCIOPOJIE.

JlaGopaTopHbIe OMBITHI:
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— KaUECTBEHHbIEC PEAKIIMM Ha HEOPTaHUYECKHE HOHBI M KATUOH BOJIOPOJIA;
— TIONTyYeHUe U coOUpaHue ra3os.
[TpakTrueckue pabOTHI:
No 4. PenieHue sKkCiepUMEHTANIBHBIX 3aa4 10 Teme «[ alnoreHsny;

No 5. Pemenne »skcnepuMeEHTalbHBIX 3amad mo Teme «Cepa U ee
COCTMHEHUS.
No 6. Pemrenne sKkcniepuMEHTANBHBIX 33/1ad 10 TeMe «A30T u pocdop u ux
COCTUHEHUS.
Pacuérhple 3amaun:
— BBIYMCIIEHHE MAacChl BelIlecTBa WJIM O0beMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O00bEMYy OJHOTO W3 YYAaCTBYIOIIUX B
peaKlMK BEIIECTB;
— BBIYHCIICHHE MacChl (00beMa, KOJTMUECTBA BEIIECTBA) MPOTYKTOB PEaKIIUH,
€CJIM OJHO U3 BEUIECTB UMEET IPUMECH;
— BbIUKCJIEHHE Macchl (00bemMa, KOJTMYECTBA BEUIECTBA) MPOIYKTa Peakluy,
€CJIM OJJHO M3 BEIECTB JaHO B BUJE pacTBOpa C OINpPEAEIeHHOW MacCcOBOM
JI0JIE PaCTBOPEHHOIO BEIIECTBA;
— BBIYHMCJICHHE BBIX0/1a MPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOIO

MeTtanibl

[Tonoxenue metamwioB B Ilepuoanyueckoil cucteMe XUMHUECKUX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUSI JIIEKTPOHHBIX O000JOYEK aTOMOB METAILIOB.
PacnpocTpanenrne XUMUYECKUX 3JIEMEHTOB-METAIIIOB B 3eMHOM Kope.O01mue
¢dusnyeckre CBOWCTBa MeTaLoB. [IpruMeHeHrne MeTaIoB B OBITY, TIPUPOIE
n TexHuke. CIulaBel METAUIOB. ODJIEKTPOXMMHYECKUH pAl HaIpsHKEHHU
MeTauioB. OOmme cnocoObl MOMYYEHHS METAUIOB: THIPOMETAJUTyprus,
MUPOMETAILTYPrusi, 3JeKTpoMeTautyprus. [loHaTHEe 0 KOppO3UH METAIIOB.
CrnocoObl 3amuThl 0T KOppo3ud. OOmas XapakTepuUCTHKa MeTayuioB [A-
rpynnbl  [lepronnueckoit cCUCTEMBbl XHMHYECKMX 3JeMeHToB. Hatpuii u
Kanuii: ToiydeHue, (QU3N4YecKue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB M HMX coequHeHwil. OOImas XapakTepuCcTHKa METalsIoB
ITA-rpynns! [leproguueckoil cUCTEMBI XUMHUYECKHUX JIEMEHTOB. MarHuili u
KaJbpIUil: molyuyeHue, GuU3nYecKue U XMUMHYECKHe CBOMCTBA, MPUMEHEHUE
NPOCTBIX BEIIECTB M HMX COCTUHEHUH. JKECTKOCTh BOABI M CIIOCOOBI ee
yCTpaHeHus. AIFOMUHUN: TTOJTy4YeHne, GU3ndecKue 1 XUMUYEeCKUE CBOMCTBA,
MPUMEHEHWE TMPOCTOTO0 BEIIeCTBA W €ro CoeauHeHWi. AmdQoTepHbie
CBOMCTBA OKCHJAa W TUAPOKCUAA ANOMHHHUS, THIPOKCOKOMILIEKCHI
amomuams. OOmmas XapakTepucTHKa METAIOB MoO0ouHbIX moarpymnm (b-
rpynmn) Ilepuoanueckoil cucteMbl XUMHUYECKUX 3JeMEeHTOB. Dusnueckue u
XUMUYECKHE CBOMCTBA XpoMa U ero coeauHeHud. OKCHUABI U TUIPOKCHUIBI
xpoma(Il), (III) u (VI). XpomaTel ¥ AWXpOMaThl, WX OKHCIUTEIHHBIC
cBoiicTBa. [lomyuenue u npumeHeHre xpoma. OU3HUECKHE U XUMUYECKUE
CBOMCTBAa Maprasiia U ero coequHeHuid. OCHOBHBIE COEIUHEHUsI MapraHia
D), (IV), (VI) u (VII). [ITepmanranat xanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.
duznyeckre U XUMHYECKUE CBOMCTBA JKe€J€3a U ero coeInHeHu. OKCumpl,
ruapokcuibl U conu xene3a(ll) u (III). [Tonyuenue u mpuMeHeHUE Keme3a U
ero crmiaBoB. Meab: mMoiyueHue, (QU3NYECKHe W XHMUYECKHE CBOMCTBA,
MpUMEHEHNE TMPOCTOro BeIlecTBa M €ro coeauHeHuid. [{uHK: momydenwue,
dbuznyecKkne U XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOrO BEIIeCTBa U
ero coenuHeHUi. AmMQOTepHBIE CBOWCTBA OKCHIAa W THAPOKCUAA IIMHKA,
TUIPOKCOKOMILJIEKCHl IIMHKA. OJKCIIEPUMEHTAJIbHbIE METOJbl H3yYEHHUS
BEILIECTB U UX MPEBPALLICHUI:

JleMoHCTpanmu:

— KoJuleKIusl «MeTajlibl M CILIaBbI»;
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— B3aUMMOJIEHCTBHE IIEJOYHBIX U IIEJOYHO3EMENbHEIX METAJUIOB C BOJOH
(BO3MOHO HCIIOIH30BAHUE BUIEOMATEPUATIOB).
JlabopaTopHbIE OMBITHI:
— B3aUMOJICHCTBHEC IIEIOYHBIX U IICIOYHO3EMEIbHEIX METAIOB C BOJOHU
(BO3MOYXHO HCIIOIH30BaHHE BHICOMATEPHATIOB);
— B3aMMOJICUCTBUE THAPOKCHUIOB ATFOMUHHS U IMHKA C PaCTBOPAMHU KHUCIIOT
7 TIENI0YEH;
— KaueCTBCHHBIC PEAKIIMA Ha KATHOHBI METAJIOB.
[TpakTuyeckue paboTHI:

No 7. PelieHre >KCIEpUMEHTANBHBIX 3a/1ad MO TeMe «MeTaibl TJIaBHBIX
MOATPYTIID;
No 8. Pemenne skcriepuMeHTaIbHBIX 3a7a4 Mo TeMe «MeTamuibl MOOOYHBIX
MOATPYTIID.
Pacuérhble 3amaun:
— BBIYMCJICHHE MacChl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJIHO W3 BEIIECTB JaHO B BUJE pacTBOpa C OMPEEICHHON MacCOBOM
JI0JIE paCTBOPEHHOTO BEIIECTBA, MJIM UMEET TPUMECH;
— BBIUKCJICHHE Macchl (00beMa, KOTUYECTBA BEUIECTBA) MPOIYKTa PEaKIIUy,
€CJIM OJHO M3 BEIIECTB JAaHO B BUJE pacTBOpa C OMPECICHHOW MacCOBOM
JI0JIel paCTBOPEHHOIO BEIIECTBA;
— BBIYMCJICHHE BBIX0JIA MPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOXKHOTO.

Pa3gen 3. XuMus U )Ku3Hb

Metoapl IO3HAHUS B
XUMHUU. XI/IMI/DI " )KU3Hb

Posib xumuu B o6ecrieyeHrH yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA.

[lonsiTue 0 HayyHbIX METOJAX [O3HAHUSM METOAOJOTUHA HAY4YHOIO
uccienoBanus.  HayuyHble  NpUHOUIBI  OpraHU3allid  XUMHYECKOIO
MPOU3BOCTBA.

[IpomblieHHbIE CIOCOOBI MOMYYEHHUS] BaXKHEWIIUX BELIECTB (Ha MpuMepe
MPOM3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoja). [IpoMbIluieHHbIC
CHocoObl TMOJIy4eHHS METaUIOB U CIUIaBOB. XUMHUYECKOE 3arpsi3HEHue
OKPY’KaOIIeH cpe/ibl U €ro MOoCIeACTBUSI.

[Ipobnema mepepabOTKHM OTXOJ0B U MOOOYHBIX MPOAYKTOB. Poib Xumuu B
obOecrieueHMH dHepretuueckoil OezomacHoctu. IlpuHinmnel  «3eneHOM
XUMUNY.

XuUMHA U 310pOBbE YEIOBEKA.

JlexapctBenHnble cpeactBa. IlpaBuia HCHONb30BaHUS  JIEKAPCTBEHHBIX
npenapaToB. Posib XuMun B pa3BUTUN MEIULIUHBI.

Xumus numu. OCHOBHBIE KOMMOHEHTHI mumM. [lumeBbie no6aBku. Pomib
XUMHH B oOecredeHHH TNHINEBON Oe3omacHocTH. Kocmernueckue u
naphromepHbie  cpenctBa. beitoBas xumusa. IlpaBunma  6e3omacHOro
MCIIOJIb30BAHUS NIPENapaToB OBITOBOM XMMHH B MIOBCEAHEBHON KU3HU.
XuMHS B CTPOUTENIbCTBA. BakHeHIIne CTpOUTEIbHbIE MaTEepHAIIBI (IIEMEHT,
6etoH). [Ipon3BOACTBA CTPOUTETHHBIX MATEPUAIIOB.

XuMHs B CEIBCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPAJIbHBIE YI0OpCHHUS.
Heopranmueckue wmatepuanbl (KOHCTPYKIIMOHHBIE MAaTE€pUANIbI, KPACKH,
CTEKJI0, Kepamuka). MaTtepuassl i yieKTpoHukd. HanoTexHosmoruu

4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA

Ne Pasgen / rnasa Koi- OCHOBHBIE BUJIBI DIEeKTPOHH
/ TeMa BO IEeITEIBHOCTH BIE
y4e0HOTO 4acoB o0yyJaronmxcs (mudpoBkIe)
npeaMeTa pecypchl
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10 kaace (136 yacoB)

1. [IpeameTopranuye- 16 PackpbIBaTbCMBICTT ~ WM3YYaeMBIXTTOHSITHH(BBIICIIS-
ckoiixumu. Teo- ThUXXAPaKTEPHBICTIPU3HAKH ) UTIPUMEHSATHITUIIOHSI -
pust TUSTIPUONHMCAHUNCOCTABAUCTPOCHHSIBEILIECTB, IS~
Crpoenust 00BSICHEHUS
Opra HU4eCcKHXco- OTJeNbHBIX(aKTOBUBIEHUI. PACKpBIBATECMBICI TIO-
CAVHECHUN JIO’)KEHUNTEOPUUCTPOCHUAOPraHUIECKUXBEILIECTB
A.M.bytnepoBa A.M.bytnepoBau

MPUMEHSATHUXUTSIO0bSICHEHUSI3aBUCIMOCTH-
CBOMCTBBEILIECTBOTCOCTABAUCTPOCHHUS.
Hcnonb30BaTbXUMHUYECKYFOCUMBOJIUKY IISICOCTAB-
JICHUSIMOJIEKYISIPHBIXUCTPYKTYPHBIX (Pa3BEPHYTHIX,C
OKPAIIEHHBIX,CKEIIETHBIX )(DOPMYJT OpraHMYECKUXBE-
IIECTB.

OrnpenensTbBUABIXUMUYECKON
CBsI3H(OAMHAPHBIC,KPATHBIC)

B OpPraHUYECKUXCOCIMHEHUSIX. XapaKTepU30BaTbPO-
JHU3HAYEHUEOPTaHNYECKONXUMUUB  PEIICHUUTIPO-
OJIEMAKOJIOTMUECKOU, TUIIIEBOOE30IMacCHOCTH, B pa3-
BUTHHMETUIIMHBI,CO3JTaHUMHOBBIXMATEPHAJIOB,B
o0ecrieueHUUPAITMOHATELHOTO
MPUPOAOTIOIB30BAHUS;TOATBEPKAATHEE CBSI3bC
JPYTUMH HayKaMHu.

Hcnonb30BaTh MOJETN OPraHMYECKUX BEIIECTB

JUIST  WUIIOCTPAllMM  UX XUMHUYECKOro U Mpo-
CTPAHCTBEHHOTO CTPOCHHSI.

Habmogate u  ommchIBaTH  JIEMOHCTPAIIMOHHBIC
OTIBITHI; TMPOBOJWUTH U OMUCHIBATH J1a0OpaTOpHBIE
OTIBITHI.

2. YrieBoaopo bt 38

2.1 [IpenenbHbICyTIIE- 10 | Bnagetb u3y4aeMbIMU XUMHUYECKUMHU TTOHITHSIMH.
BOJIOPO/IbI— BoisBasiTe  XapakTepHble  NMPU3HAKKA  TOHSATHIA,
QJIKaHBL, ITUKII0AI- YCTaHABIIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATH CO-
KaHbI OTBETCTBYIOIIUE MTOHSITUS

2.2 | HenpenenbHbleyT- 18 | mpu omHMCAaHMM COCTaBa, CTPOEHUS M TMPEBpaIlleHUN
JIEBOJOPOIbI allKe- OpPraHUYeCKUX COeTMHEHHA.

HBI,aJIKaIUCHBI,aJl- Hcrnonb30oBaTh ~ XUMUYECKYH0  CHUMBOJIUKY  JUIA
KUHBI: COCTaBJICHUS MOJIEKYJSIPHBIX M  CTPYKTYpPHBIX

2.3 | Apomarnyeckueyr- 11 (pa3BEpHYTOH, COKpAIIEHHOM, CKeneTHOW) (opmy
JeBOJOpObI(ape- YTJIEBOIOPOOB.

HBI) YcraHaBnMBaTh NPUHAMIECKHOCTh BEIIECTB K OIpe-

2.4 | IlpupoaHble UCTOY- 5 JeNIEHHOMY KJIacCy YTJI€BOJOPOJOB IO COCTaBy U
HUKUYTJIEBOJO- CTPOCHHIO, HA3BIBATH UX
POZIOB UMXIIEpepa- [0 CHCTEMAaTUYeCKOW HOMEHKIIAType; MPUBOIUTH
00TKa TPUBHAIbHBIE HA3BaHMUS OTICIIBHBIX TPEJICTaBU-

2.5 l"asmorenmnpounsBoa- 4 TeJeil YIIeBOI0PO/IOB.

HBICYTJIEBOIOPOJIOB OrnpenensTh BUABI XUMUYECKON CBSI3U B MOJIEKYJIax

yIJIEBOJIOPOAOB (KOBAIICHTHAS HETIOJISIPHAS M TTOJISIP-
Hasi, G- U T-CBSI3b).
[ToaTBepKIaTh HA KOHKPETHBIX IPUMEPax XapakTep

DJIEKTPOH-
HBIIA 00pa-
30BaTeb-
HBII pecypce
" A JanTus-
HBIN
KOMITJIEKC
1o
MO/ITOTOBKE
K KOHTPOJTb-
HBIM pa-
6oTam 1o
xumuu 10
Kkiacca" (na-
nee DOP)
HaTpaBJIcH
Ha CO3/IaHHE
Onarorpu-
STHBIX
YCJIOBHI
JUTSI BBISIBIIE-
HUS U
yCTpaHEHUs
o0paszo-
BaTEIbHBIX
NeQUIUTOB
yYaIuXxcs,
a TaKkKe

s dexTun-
HOU
MTOATOTOBKH
K KOHTPOJTb-
HBIM pa-
6oTam 1o
xumuu B 10
KJIacce B CO-
OTBETCTBHH
c drocC
COO u ¢e-
JiepaJIbHOU
o0pa3zo-
BaTEILHON
MPOrPaMMO
U cpeiHero
o0miero
o0pa3oBa-
HUS B UH-
TEPaKTHUB-
HOM
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3aBUCHMOCTH PEaKIIMOHHOM CIIOCOOHOCTH YTIIEBOJIO-
POJIOB OT KPaTHOCTH U TUIA KOBAJIEHTHON CBsI3M (O-
U 7- CBSI3U), B3aUMHOTO BJIVSIHUS aTOMOB W TPYTIII
aTOMOB B MOJIEKYJIaX; a TAKKe

OT OCOOEHHOCTEH pealn3al pa3IUYHbIX MeXa-
HU3MOB ITPOTEKAHUSI PEAKIIHIA.

OnpenensiTh BUABI XUMHUYECKOHN CBSI3U B MOJICKYJIaX
yIJIEBOAOPOAOB. (KOBaJIEHTHAs HETMOJIApHAs U IIO-
JsipHast, o- U T-cBsi3b).lloATBepkIaTh Ha KOHKpET-
HBIX TpHMEpax XapaKTep 3aBHCHMOCTH PEaKI[HOH-
HOM CIIOCOOHOCTH YTJIEBOJIOPOAOB OT KPAaTHOCTH H
THUTIA KOBAJICHTHOM CBSI3U (G- U - CBS3H), B3AMMHOTO
BJIMSIHUSL aTOMOB WM TPYII aTOMOB B MOJIEKYJaxX; a
TaKkke OT OCOOEHHOCTEH pealn3aluu pPa3TudHbIX
MEXaHU3MOB MPOTEKaHUs peakuuil. XapaxkTepuso-
BaTh COCTaB, CTPOCHUE, MPUMEHeHHe, (pru3nyeckue u
XUMHYECKHE CBOMCTBA, BaXKHEHIITHEC

CHOCOOBI TOyYEHUS YTIEBOAOPOAOB, PUHA/JIEKA-
IIUX K Pa3IHYHBIM KJIaccaM. BBISABISATH TeHETHYE-
CKYI0 CBSI3b MEXIy YIJIEBOJOPOJAMH Pa3IHMYHBIX
KJIaCCOB M TOATBEPXK/IATh €€ HAIUYNE YPAaBHEHUSMHU
COOTBETCTBYIOIIMX XMMUYECKHX PEAKIUIl C UCIOIb-
30BaHUEM CTPYKTYPHBIX (hOpPMYIT BEIIECTB. XapaKTe-
pU30BaTh HUCTOYHUKHU  YTJIEBOJAOPOJHOTO  CHIPbS
(HedTh, MPUPOIHBII a3, Yroib), CHOCOOBI UX Mepe-
paboTKH U MPaKTUYECKOe MPUMEHEHUE MOTyYaeMbIX
IpU 3TOM MPOAYKTOB. Vconb30BaTh 0OLIeHAyYHbIE
METObI MO3HAHUS MIPH CaMOCTOSTEIBHOM IIJIAaHUPO-
BaHWH, MPOBEICHUN M OMMCAHUU XUMHYECKOTO IKC-
NepuMeHTa (J1abopaTOPHBIC OMBITHI U MPAKTHUECKUE
pabotsl). CieoBath mpaBuiamM 0e30macHol paboThI
B J1JaOOpaTOpUM TNpPU HCIOJIB30BAaHUH XHMHUYECKOM
nocyasl U 00OpYyJIOBaHHS, a Takxke IpaBUiIaM
oOpalieHuss ¢ BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU BBITIOJIHEHUS JIAOOPATOPHBIX OIBITOB
U MPAKTHUYECKUX PabOT MO MOSYyYEHHUIO U U3YUYCHUIO
OpraHMYecKUX BelecTB. [Ipe/cTaBIsATh pe3ybTaThl
JKCIIEpUMEHTa B (hopMe 3amicH ypaBHEHH COOTBET-
CTBYIOIIUX pEaKIWid ¥ JelaTh BBIBOJBI Ha WX
ocHoBe. [IpoBOANTH BBIYMCICHHUS IS ONpPEICIICHUS
MOJIEKYJIIPHOH (hOpMyJIBI OPraHUYECKOro BEIIECTBA
[0 YPaBHEHUIO XMMHYECKOW pEaKlIUu U MO Macco-
BBIM JIOJIIM aTOMOB JJIEMEHTOB, BXOMSIINX B €r0
coctaB, o Macce (00beMy) MPOIYKTOB CTOPAHUS.
CaMOCTOSTENbHO TUIAHUPOBATh M OCYIIECTBIISTH
CBOIO TIO3HABaTEJIbHYIO JEATENbHOCTH; NMPUHUMATh
aKTHBHOE YYacTHE B TPYIIOBON Y4eOHOH aesTelb-
HOCTH.

3.1

Crnuptbl. DeHOJTBI

11

3.2.

KapbonunbHsle co-

24

PackpbIBaTh cMBICI H3yYaeMBbIX TOHATHH (BBIIENIATH
UX XapaKTepHbIE IPU3HAKN) U IPUMEHSTH 3T MOHS-
TS IIPU OIIMCAHUU COCTaBA U CTPOCHUS BEILECTB,

tdbopmarte.

DJIEKTPOH-
HBII 00pa-
30BaTelb-
HBII pecypce
" A JanTus-
HBIN
KOMILIEKC
IO TTOBTOpE-
HUIO TIPOM-
JICHHOTO
MaTepuala
0 XUMHU
10 xnacca"
(manee
30P)
HaTpaBJIcH
Ha CO3J]aHHe
Onarorpu-
ATHBIX
YCJIOBHI
JUIS BBISIBIIC-
HUS
yCTpaHEHUs
o0paszo-
BaTeJIbHBIX
IeQUIUTOB
yyanmxcs,
a TaKkKe
opraHusa-
IIUH TTOBTO-
peHUs MaTe-
puana Bo
BHEy4eOHOE
BpEMsI, UTO
Croco0-
CTBYET I10-
BBILLICHUIO
¢ pexTuB-
HOCTHU
o0yueHust
UIKOJIbHBIM
peaMeTam
B 10 xacce
B COOTBET-
CTBHH C
oroc
COO u de-
JIepaJIbHOU
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€IMHEHHS: allb-
JeTU/Ibl U KETOHBI.
Kapbonossie
KHCIIOTBL. ClloX-
Hble 3¢upsl. XKupbl

3.3.

VrieBoanl

10

JUIA OOBSICHEHUS

OTJIIEIBHBIX (PAKTOB M siBIIeHUH. Vcmionp30BaTh Xu-
MHUYECKYI0 CUMBOJIUKY JIJISl COCTaBJICHHS MOJIe-
KYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, CO-
KpaméHHoi) hopMyIT KUCIOPOICOIEPKAIINX Opra-
HUYECKUX BELIECTB.

VYcranaBiauBaTh NPUHAAIICKHOCTH KUCIOPOI0CO-
JIepKalIuX OPraHMYECKHUX BEIIECTB

K OMPEJICIICHHOMY KJIACCy IO COCTaBy U CTPOCHHUIO,
Ha3bIBaTh UX MO CUCTEMATHYECKON

HOMEHKJIATYpE; IPUBOJIUTH TPUBUATIbHBIC HA3BAHMUS.
OTJIENbHBIX NPEACTABUTENECH KUCIOPOACOAECPHKAIINX
coeIMHEHU . XapaKTEPU30BaTh COCTaB, CTPOCHHUE,
npUMeHeHHe, PU3NUecKre U XMMUYECKHe CBOMCTRa,
Ba)KHEHIIIME CIIOCOObI MOTy4YeHUs MIpeACcTaBUTeNeH
Pa3IUYHBIX KJIACCOB KUCIOPOJACOEPIKALIUX COEIN-
HEHUI; BBISBIIATD TEHETUYECKYIO CBSI3b MEXKIY HUMU
Y TIOATBEPKIATh €€ HAJTMUNE YPAaBHEHUSIMUA COOTBET-
CTBYIOIIMX XMMUUYECKUX PEAKIIUA C UCTIOIbh30Ba-
HUEM CTPYKTYPHBIX (hOpPMYJT BEILIECTB.
[ToaTBepxaaTh Ha KOHKPETHBIX MIPUMEPAX XapaAKTeP
3aBHCHUMOCTH PEAKIIHOHHON CIIOCOOHOCTH KHCIIO-
pozcoAepKAIIUX OPTaHUYECKUX BEILECTB

0T (YHKIIMOHAJILHBIX TPYTII

B COCTaBE UX MOJIEKYJI, B3AUMHOT'0O BIIUSIHUSI aTOMOB
Y TPYIIIT aTOMOB B MOJIEKYJIaX; a TAKXKE

0T 0COOEGHHOCTH pealTu3aIliy Pa3InIHbIX MeXa-
HU3MOB IIPOTEKAHUS PEAKIIHIA.

OrnuceIBaTh COCTaB, XUMUYECKOE CTPOCHHE U TIPH-
MEHEHUE KUPOB U YIJIEBOJIOB, XapaKTEPU30BaATh UX
3HAUEHUE JIJIS )KU3HEIEeATEeIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OMAaCHOCTh BO3/ICHCTBHUS HA )KUBbBIE
OpraHU3Mbl ONPE/IETICHHBIX KHCIOPOACOACPKAIINX
OpPraHMYECKHX BEIIECTB U MOSICHATHh HAa IpUMepax
CHOCOOBI YMEHBIIICHUS U PEIOTBPAIICHUS X
BpPEHOTO BO3JICHCTBUS HA OPraHu3M YesioBeka. Mc-
M0JIb30BaTh OOIICHAYYHbIE METO/IbI TO3HAHUS

IIPU CAMOCTOSTEIBHOM TUIAHUPOBAHUH, ITPOBEICHUN
Y OMMCAHWU XUMHUYECKOTO dKCIIEpUMeHTa (J1abopa-
TOPHBIE OMBITHI M TIPaKTUYeCcKue padoTel). Cremo-
BaTh IpaBuiiaM Oe3omacHoi paboThl B 1abOpaTOpun
IPY UCTIOJIb30BaHUN XUMHUYECKOU TOCYIbI U 000pY-
JOBaHUS, a TAKKE TIpaBUiIaM OOpaIeHHs C Bellle-
CTBaMH B COOTBETCTBUM C MHCTPYKIIUSAMHU BBITIOJIHE-
HUS JTaOOPAaTOPHBIX OMBITOB M MPAKTHYECKUX PadOT
IO MOJIYYEHHIO U U3YUEHHIO

OpraHvueckux Bemiects. [IpencTaBiasTs pe3ynbTarhbl
JKCriepuMeHTa B opMe 3aMrcu YpaBHEHUI COOTBET-
CTBYIOIIMX PEAKIINI U JeJIaTh BBIBOJIbI HA UX
ocHoBe. [IpoBonTh BbIUKCIEHUS

JUISL OTIPEICIICHUST MOJICKYJISIpHOU (hOpMYITBI OpTaHU-
YECKOI'0 BEIIECTBA IO YPABHEHUIO XUMUYECKOU
pEeaKkIiy U 0 MAaCCOBBIM JOJISIM aTOMOB JIEMEHTOB,

o0paszo-
BaTEIbHOMN
porpamMmo
W cpeaHero
o01iero
o0pa3oBa-
HUA B UH-
TEPaKTUB-
HOM
dhopmare.
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BXO/ISIIIINX B €r0 COCTaB, a TAKXKE Ha OIpeJieJICHHE
JIOJIM BBIXOJ1a TIPOJTyKTa PeaKIuu

OT TEOPETUUECKH BO3MOXKHOT0. CaMOCTOSATENIBHO
IUTAHUPOBATh U OCYIIECTBIISATH CBOIO TIO3HABATEIb-
HYIO JCATCIIbHOCTD, IPUHUMATL aKTUBHOC Y4aCTHUC
B TPYNIIOBON YUEOHOM JIESITEILHOCTH.

4.1

Amu-
HBEI. AMHHOKHCJIOTEI
.benkn

20

PackpbIBaTh CMBICHT U3y4YaeMbIX MOHATUHN (BBIICNIATD
UX XapaKTepHble MPU3HAKN) U TIPUMEHSITH 3TH MOHS-
THUSI IPU OMIMCAHUU COCTaBA U CTPOECHUS BEILIECTB,
U OOBSICHEHUS

OTIENBHBIX (PAKTOB U sBIICHHA. VICTIOIb30BaTh XU-
MUYECKYI0 CHMBOJIUKY JIJIsl COCTaBJIEHHSI MOJIe-
KYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, CO-
KpaméHHoi) popmMyIt a30TcoiepKalluX OpraHuye-
CKHUX BELIECTB.

OnpenensT NPUHAAIIEKHOCTD a30TOCOAECPKAILNX
BEIIECTB K OIIPEIEIIEHHOMY KJIACCY IO COCTaBy U
CTPOEHUIO, Ha3bIBaTh UX 0 CUCTEMATUYECKOMN
HOMEHKJIAType; IPUBOJIUTH TPUBUATIbHbIC HA3BAHUS
OTJIEbHBIX MPEACTABUTENCH.

XapakTepu30BaTh COCTaB, CTPOCHUE, IPUMEHEHUE,
(u3nyeckre U XUMHUYECKHE CBONCTBA, BaXKHEHIIIHE
CHOCOOBI TTOTYYSHHSI TUTTHYHBIX MPEICTABUTEIICH
a30TCOAEPIKALINX COCTUHEHUM.

OrnuceiBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOIMCTBA
OEJTKOB; MOSICHITH Ha MPUMEpax 3HaueHue OEJIKOB
JUIS OpraHu3Ma YeJIoBeKa.

[IpoBOAUTH BBIYMCIIEHUS

JUISL ONIpe/IeIIEHHsI MOJIEKYIJIAPHOH (hOpMYITbI OpraHu-
YECKOTr'0 BEIECTBA IO MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIINX B €T0 COCTAaB,

a TaKKe M0 YPaBHEHUSM XUMUYECKUX PEaKLIUM.
Hcnonb3oBath 001IeHayYHBIE METOIbI TO3HAHUS
IIPU CaAMOCTOSTEIBHOM IUIAHUPOBAHUH, TPOBEICHUN
Y ONKCAaHUU XUMHUYECKOTO

JKCIIEpUMEHTa (J1TaOOpaTOPHBIE OMBITHI U MPaKTHYe-
ckue padoTsl). CaMOCTOSITENILHO IITAHUPOBATH U
OCYUIECTBIISATH CBOKO NIO3HABATENIbHYIO AESTEIb-
HOCTb; TPUHUMATh AKTUBHOE Y4acTHE

B IPYNIOBON YU4eOHOM JESITEeIbHOCTH.

5.1

Bricokomoue-
KYJISIpPHbIECOEUHE-
HU

Bnazners usyyaeMbIMH XUMUYECKUMU TOHATUSAMU:
PACKpbIBaTh CMbICIT U3y4aeMbIX MOHITUI U IpHMe-
HSTb 3TH MOHSTHUS IIPU OIMCAHUU COCTaBa U CTPOe-
HHSI BBICOKOMOJIEKYJIIPHBIX OPIraHUYECKUX BEILECTB,
JUIs1 OOBSICHEHUSI OTJICTIHHBIX (DAKTOB U SIBIICHUH.
Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY JUIS
COCTaBJIEHUS CTPYKTYPHBIX (POPMYJI BELIECTB (MO-
HOMEPOB U MOJMMEPOB) U YPaBHEHUH peakuuit
HOJMMEPHU3ALMU U TTOJIMKOHIEHCAIUH.

OnuceIBaTh COCTaB, CTPOEHUE, OCHOBHBIE CBOICTBA
U IPUMEHEHUE Kay4uyKOB, HauboJiee pacipocTpaHEH-
HBIX BUJIOB IUIACTMACC U BOJIOKOH.

Hcnonb30BaTh 001IeHAYYHBIEMETO IBIIIO3HAHMSI TIPU
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IJIaHUPOBAHWHU, MPOBCICHUH U OIKUCa-
HUH XUMHUYCCKOI'O SKCIICPHUMCHTA.

11 xknace (136 yacoB)

1.1

Crpoenuearo-
Mma.llepuonnue-
ckuitzakonul lepu-
0JIMYECKasACUCTEMA

XUMHNYCCKHX~-
3JICMCHTOB

J.N.MenneneeBa

PackpbIBaThCMBICIT N3y4aeMBIXTIOHATUI(BBLACTIS-
ThUXXapPaKTEPHBICTIPU3HAKH ) UMITPUMEHSATHITUTIOHSI -
TUATIPUONIHCAHUNCOCTABAUCTPOCHUSIBEIIECTB, IS
OO0BSICHEHUS

OTIeNbHBIX(aKTOBUBICHUHN. PacKpbIBaTbCMBICT T1€-
puonnyeckoroszakona/[.M1.MenneneeBaunne-
MOHCTPHUPOBATHETOCUCTEMATH3UPYIOILYI0,00bICHU-
TEJbHYIO UIPOTHOCTHYECKYIO (DYHKITHH.
XapaKTepr30BaThIEKTPOHHOECTPOSHUE aTOMOB(B
OCHOBHOMHUBO30YKIEHHOMCOCTOSTHIH ) AMOHOBXH-
MUYECKHUXAIEMEHTOB 1—411eprno10B MMXBAJICHT-
HBIEBO3MO>KHOCTH, UCTIOIb3YITTOHSITHS
s-,p-,d>7EKTPOHHBIE OPOUTATIN,IHEPTrEeTHUECKIE
ypoBHU.OOBICHATHE3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX COCTUHEHUIN
o nepuojaM u rpynmnam [lepuoandeckoit CHCTEMBI
J1. 1. Menneneena.

1.2

Crpoenueseliie-
cTBa.MHOroo0pasu-

CBCIIICCTB

11

PackpbIBaThCMBICIT H3y4aeMbBIXTIOHATUN (BBIICIIS-
ThUXXapaKTEePHBICTIPU3HAKH ) UTPUMEHAThATUIIOHS -
TUATPUOTIMUCAHUNCOCTABAUCTPOCHUSIBEIIECTB, IS -
00BSICHEHUS

OTIENbHBIX PaKTOBUSBICHUH. ONIPe eI TEBUIBIX -
MHUYECKOMCBA3M(KOBaJICHTHOM, MIOHHOW, METAIIITNYC-
CKOI1,BO/I0pPO/IHOM) B COEAMHEHUSIX, TUIT
KPUCTANTNYECKONPEIETKUKOHKPETHOTOBEIIIECTRA.
O0bACHATEMEXaHN3MOOPA30BaHUSIKOBAJICHTHOMCBSI-
31(0OMEHHBIHUIOHOPHO-AKIIEITOPHBIN ).
OrnpenensaThBaICHTHOCTHUCTETIEHbOKUCICHUSIX UMHU-
YECKMXAJIEMEHTOBB COCTMHEHUSAX Pa3Iny-
HorococtaBa.O0bACHATH3aBUCUMOCTHCBONCTBBEIIIE-
CTBOTBHUJIa XUMHUYECKOMCBA3UUTUIIAKPUCTAIITNYE-
CKOMpewmeETKU. [ IpoBOANTEBBIYUCIIEHUS CUCIIONB30-
BaHUEMITOHSTHUS «MACCOBasIOSIBEILIECTBAB PACTBO-
pe».

1.3

XHUMHUYECKUE
peakuu

19

PackpbIBaTh CMBICI U3y4aeMBbIX TOHATHH (BBLIEIATH
UX XapaKTepHbIE MPU3HAKN) U IPUMEHSTH 3T MOHSA-
TUS IPY OIIMCAHUU COCTAaBA U CTPOEHUSI BELIECTB,
JU1s OOBSICHEHUS

OTAETbHBIX (PakToB U siBNeHUH. Knaccuduuumponars
XUMHYECKUE PEAKIIMU IO PA3IUYHBIM [TPU3HAKAM
(4MCITy M COCTaBY pearupyroltX BEIIECTB, TEIIOBO-
My 3¢ deKTy peakiuy, U3MEHEHHUIO CTETIEHEeN OKuC-
JICHUS 3JIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO KaTallu-
3aTopa U T.II.); CAMOCTOSITEIbHO BHIOMPATh OCHOBA-
HUSI U KpUTEPHUU

JUIS KJIacCU(DUKALMU XUMUUECKUX PEAKIIUH.
OOBACHATH 3aKOHOMEPHOCTH POTEKAHHUS XUMHUYE-
CKUX PEAKIMN C Y4ETOM UX SHEPIeTUUECKUX
XApPaKTEPUCTHK, XapaKTEp U3MEHEHUSI CKOPOCTH XU-

YueOnsIi
KypC JUIst
ITOJrOTOBKHU
Kk EI'D o
XAMUHN
aZipecoBaH
oOyyaroru
Mcs 11
KJIACCOB U
YAUTEISIM
XHAMUH.

Pecypc
COJIEPKUT
pe3eHTalu
uc
UCUEpIbIBA
011(S71
Teopuen
TUISt
IPOBEJCHUS
3aHSITUN
WM JUIST
CaMOCTOSITE
JBHOTO
U3YYCHUS,
CKPHUITHI C
pazbopom
OCHOBHBIX
BOITPOCOB
EID,
OJI0OPKHU
3aza4 ¢
aBTOMaTHYe
CKOM
IIPOBEPKOU
pe3ynbTarta.
Ilensro
Kypca
SIBJISICTCS
3aKperIeH!
¢ 0a30BbIX
3HAHHMH,
U3yYCHUE
npeaMeTa
Ha
yIIIyOJIEHHO
M YPOBHE U
0TpaboTKa
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MHUYECKOW PEAKLINU
B 3aBUCUMOCTH OT Pa3INYHbIX ()aKTOPOB, a TAKKE
XapakTep CMEILEHUsI XUMUYECKOTO PaBHOBECHS IO/
BIIUSTHUEM BHEITHUX BO3ACHCTBHM (TIPHHIIUIT
Jle llarenbe). PackpbIBaTh CyIIHOCTH:
OKHUCITUTENbHO-BOCCTAHOBUTENILHBIX PEaKIHil Mo-
CPEJICTBOM COCTaBIICHHSI AJIIEKTPOHHOTO Oaanca
ATHX PEAKITHii; peakInii HOHHOTO 0OMEeHa IMyTeM
COCTABJICHUS X IMOJIHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUI; pEaKINil THPOIIN3a, PEAKIIHI
KOMILIEKCOOOpa30BaHUs
(Ha mpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHUS).
ITpoBOIUTH U ONMUCHIBATE XMMUYECKHUM IKC-
MIEPUMEHT: ONpEIeJIEHUE CPE/Ibl BOAHBIX PACTBOPOB
BEIIECTB; MPOBE/ICHUE
orpeziesieHUE Cpeibl PACTBOPOB BEILIECTB; MPOBE/IC-
HUE peakIfii HOHHOTro 0OMeHa; U3y4YeHUe
BIIMSTHUSL PA3ITUYHBIX (JaKTOPOB
Ha CKOPOCTh PEaKIINii U MOJI0KEHNE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBath mpaBujIaM MOJIb30BaHUS
XUMHUUYECKON TIOCYA0NH J1ab0paTOPHBIM 000pY/10-
BaHueM. [IpencTapnsaTh pe3yabTaThl XUMHYECKOTO
AKCIIEpUMEHTa B )OpPME 3aMMCH YPaBHEHUH COOT-
BETCTBYIOILIUX PEaKLUi U JeNaTh BHIBOJIBI HA UX
ocHoBe. [IpoBOIUTH BBIUKCIICHHUS: C UCIIOJIb30BA-
HUEM IOHSTHUS «MaccoBasi 10JIs BEIIECTBa B pac-
TBOPE», a TAKXKE M0 YPABHEHUSAM XUMHUUECKHUX
peaKIyii, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI.

2.1.

Hewmeraibl

60

PackprIBaTECMBICI N3y9aeMBIXTTOHATHH (BBIICIIS-
ThUXXapaKTEPHBICTIPU3HAKH ) MITPUMEHSATHITUIIOHS -
TUSATPUONTUCAHUNCOCTABAUCTPOCHUSIBEIIECTB, IS -
OOBSICHEHHS

OTIeNbHBIX paKTOBUSIBICHUH. OOBSICHITHOOIH-
€3aKOHOMEPHOCTUBU3MEHECHUMCBOMCTB HEMETAIIIOB
HUUXCOEIUHEHUICYYETOMCTPOCHUANXAaTOMOB HIIO-
noxxenus Blleprognyeckon

CHCTEMEXUMHYCSCKUX DJIIEMCHTOB

J.N.MenneneeBa. XapakTepru30BaTh( OMUCHIBATH )00
IIHUEXUMHUYECKHE CBOMCTBAaHEMETAIIOB, UXBaKHEH-
X COETMHEHUI, TIOITBEPIK 1A TOOTTMCAHUETIPUME-
pamMIypaBHEHUICOOTBETCTBYIOIINX XUMUICCKUXPE-
AKIHH.
CocTaBisTbypaBHEHUSOKUCITUTEEHO-BOCCTAHOBHU-
TEIbHBIX PEAKITUHUPEAKITMHMOHHOTO0OMEHanpac-
KPBIBATbUXCYIIIHOCTh C TIOMOIIBIO
DNEeKTPOHHOT00AIAaHCAUOHHBIXYPAaBHEHU.
XapakTepu30BaTh BIUSHUE HEMETAJUIOB U X
COCIMHEHUH Ha KUBBIC OPTaHU3MBbI; OIUCHIBATh
NPUMEHEHHE B PA3IMYHBIX 00JIACTSIX MPAKTHIECKOM
NeSITEIIbHOCTH uenoBeka. [lonrBepxnars
CYIIIECTBOBAHUE T€HETUUECKON CBSI3H MEXKITY

MIPAKTUIECK
X YUYCHUH,
HEOO0XO0IHM
BIX
yqanmmcst
IS
MIPOXOXKIACH
Hst
roCyIapcTB
SHHOM
HTOTOBOM
aTTeCcTaluu
B popme
EI'D. Kypce
YYUTHIBACT
CoJIepXKaHu
e
cnenuduka
LIUH U
KoauduKaT
opa
9K3aMeHa OT
OUIIN.
000
"dokcdopa
n

D0P "4
caam EI'D.
Cpennee
ob1iee
oOpaszoBaH1
€. YueOHsIit
MOJYJIb TIO
PEIICHUIO
TPYIHBIX
3aJIaHUi 110
y4eOHOMY
peIMeTy
"Xumus",
10-11
KJ1acchl",
AO
"N3naTensc
TBO
"[Ipoceemnie
Hue"

DIIEeKTPOHH
BIN
obpasoBare
JIbHBIN
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HEOPraHMYECKUMHU BEUIECTBAMU C IMOMOIIBIO
YPaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKHUX
peakuuii. [IpoBOaUTE peakuuu, MOATBEPKIAFOIINE
KaueCTBEHHBIN COCTAB BEILIECTB; PaClIO3HABATh
OTIBITHBIM ITyTEM aHUOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX pacTBopax. HabmonaTh u onucsiBaTh
JIEMOHCTPAIIMOHHBIN 3KCTIEPUMEHT; CAMOCTOSITEITLHO
IUTAHUPOBATh, TPOBOAUTH U OMUCHIBATH XMMUUYECKHUN
HKCIIEPUMEHT (J1aDOPaTOPHBIE OIBITHI U
NpakTU4YeCKHe PabOThI); MPEACTABIATH PE3YJIbTaThI
XUMHYECKOTO IKCTIEPUMEHTAB (hOpME 3aIiCH
YpaBHEHUI COOTBETCTBYIOIIMX PEAKIIUI U JAENIaTh
BBIBOJIbI HAa UX OCHOBe. ClieZIoBaTh MpaBuiiaM
MOJIb30BAHUSI XUMHUUYECKOU MOCYI0U U
nabopaTopHbIM 00opyaoBaHueM. [IpoBOIUTH
BBIYHCIICHUS 110 YPAaBHEHUSAM XUMUYECKUX PEAKIINM.
CaMOCTOSTENHHO IJIAHUPOBATH M OCYILECTBIISTh
CBOIO IIO3HABATENIbHYIO ACSTEIbHOCTD; IPUHUMATh
aKTHBHOE y4acTHe B TPYNIIOBON y4eOHOI
JIeSITEJIBHOCTH.

2.2

Meramnsl

28

PackpbIBaTh CMBICIT U3y4YaeMbIX MOHATUHN (BBIICIATD
UX XapaKTepHbIe MPU3HAKN) U IPUMEHSTH ITH
TIOHSITHS TIPU OMTMCAHUM COCTaBa M CTPOCHUS
HEOPraHMYECKUX BEIIECTB,

U100 bACHEHUSOTACTBHBIX(PAKTOB U SIBICHHA.
OOBsACHATH 001II1e 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB — METAJUIOB M UX COCTUHEHHI C
y4ETOM CTPOEHUS UX aTOMOB U MOJIOKEHUS B
[Iepnoauyeckoii cucreme

xuMuueckux snemenToB JI. . Menneneena.
XapakTepr30BaTh (OMUCHIBATE) O0IINE XUMUIECKUE
CBOMCTBA METAJIJIOB, MX BAKHEUIIIUX COCTUHEHH,
MOJTBEP>K/1asi ATO OMKUCAHKE TPUMEpPAMU YpaBHEHU I
COOTBETCTBYIOIINX XUMUYECKIX PeaKnii;
PUMEHEHHE METAJIOB B PA3IMYHBIX 001aCTIX
NPaKTUYECKOH J1eSATeTbHOCTU

YEJIOBEKa, a TAKXKE UCIOJIb30BAHUE UX IS CO3TaHMs
COBPEMEHHBIX MaTepPHUajIOB U TEXHOJIOTHUH.
OrnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIIOB OT
KOppO3uu. PackpbIBaTh CYITHOCTh OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA TOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKiuil.
[IpoBoauTh peakiyuu, NOATBEPKIAIONTIE
XapaKTepHbIe CBOWCTBA U3YYaeMbIX BEILIECTB,
pacno3HaBaTh OINBITHBIM TyTEM MOHBI METAJIJIOB,
MPUCYTCTBYIOIIME B BOAHBIX pacTBopax. [IpoBoauTts
Y OIKCHIBAaTh XUMUYECKUI SKCTIEPUMEHT
(J1abopaTopHBIE OMBITHI U IPAKTHYECKHUE PAOOTHI);
MIPEJICTABIIATH PE3YJIbTaThl XUMUYECKOTO
JKCriepuMeHTa B opMe 3aMucu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKIIMH U JAeNIaTh BBIBOJIBI HA UX
OCHOBE.

CrnenoBath MpaBuiaM MOJIb30BAHUS XUMHUUECKON

pecypce
(mamee
D0P)
"OCHOBBI
IIOJATOTOBKH
k EI"D o
XAMUH IS
YYaIuXCst
10-11
KjaccoB"
npeHa3Hay
€H I
YYEHUKOB
10-11
KJIaCCOB
IS
IIOJATOTOBKH
Kk Equnomy
roCyIapcTB
EHHOMY
JK3aMEHY
(EI'D) mo
XAMUH.
Conepxanu
e O0P u
HCIIOIE30Ba
HHBIE
MOJXOIBI K
00y4eHUI0
obecneynBa
0T
MIPEEMCTBEH
HOCTB
H3YYCHUS
y4eOHOro
npeameTa
Ha YPOBHE
CpEIHETO
o01ero
oOpaszoBaHn
s
[TockosbKy
S0P
HarpaBJieH
Ha
MTOATOTOBKY
MIKOJIBHUKO
Bk EI'D,
CoJlepiKaHu
e OOP
OCHOBAaHO
Ha
KoJu(UKaT

38




TIOCY 10U 1 JTAOOPAaTOPHBIM 00OPYIOBAHUEM. ope
[TpoBOIUTH BHIYUCIICHHUS IO YPaBHEHUAM 9K3aMEeHa.
XUMHUYECKUX PEAKLIUM. Marepuainst
CamMoCTOATENBHO TUIAHUPOBATH U OCYIIIECTBIIATh B DOP
CBOIO TIO3HABATEJIbHYIO ACSITETbHOCTD; IPUHUMATD W3JI0KEHBI B
AKTHBHOE Y4acTHE B TPYNIOBON yueOHOU COOTBETCTB
JIESITEIIbHOCTH. UH ¢
3.1 Meroasb! O3HaHUS PackpsiBaTh posib XUMHUH B pELIEHUU YHEPreTuye- JIUTaKTUYeC
B XUMHH. XUMUS U CKHX, CBIPbEBBIX U IKOJIOTHUYECKUX MPOOIIeM ue- KUM
KU3Hb JIOBEUYECTBA, OMUCHIBATH OCHOBHBIE HATIPABJICHHUS MIPUHIUIIOM
Pa3BUTHSA XUMHUYECKON HAYKU U TEXHOJIOTUH. "ot
[TpumensaTh mpaBmiia 6€30MacHOT0 OOpAaIEHUs C MIPOCTOTO K
BEILIECTBAMM, HCIIOJIb3YEMBIMH B TOBCEITHEBHOM CIIOKHOMY"
YKU3HU; a TaKKe MpaBuia 0e30MacHOTo MOBEEHUST | B PaMKax
B IEJISIX COepPEKESHUS 3I0POBbsS U OKPYKAFOIIIEH CHUCTEMHO-
MPUPOJTHON Cpeibl; TOHUMATh OMAaCHOCTh BO3/IEH- NeSITeNIbHOC
CTBUS HA KUBBIE OPTraHU3MbI ONIPE/ICTICHHBIX BeE- THOTO
niecTB, cmblch nokasarensd [1/IK, noscuars Ha npu- | moaxona.
Mepax crocoObl yMEHBIICHHUS U MTPEIOTBPAILICHHS 20P
UX BpEAHOTO BO3JECIHCTBUSI. MO3BOJISIET
AHanM3UpOBaTh U KPUTUUYECKH OIEHUBATD y4aIuMes
uHGOpPMAIIUIO, CBA3aHHYIO C XUMUYECKUMU MpOIlec- | TPEHUPOBAT
CaMU U UX BJIMSIHUEM Ha COCTOSIHUE OKPY’KaloIIe | bCs B
CpEIIbL. 3HAaHUU
Hcnonb3oBath nonyyeHHbIE 3HAHUS U TIPEACTaBIe- | TEPMHHOJIOT
HUS 0 cepax AesITENbHOCTH, CBA3aHHBIX C HAYKOH | UM
Y COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY JJI | IPEAMETA U
OpHEHTAIINH B BBIOOpE cBOEH OymyIeit nmpodeccro- | B
HaJIBHOW JIeaTeNbHOCTH. MCcrob30BaTh CUCTEMHBIE | BBIIOJHEHU
XUMHYECKHE 3HAHUA JUI OOBSICHEHUS U MPOTHO3U- | U
pOBaHUs SABJICHU, IIPaKTUYECK
YeJI0BEKa, CBA3aHHOM C rmepepaOdO0TKON BEIIECTB; WX 3aJJaHui
HCITOJIb30BATh MOJYYEHHBIC 3HAHUS JUIS PUHATHS | B opMaTax
TPAMOTHBIX pelIeHUH POoOIeM B CUTYaIHsIX, CBsI- EI'D
3aHHBIX C XUMHEH. uy o
[IpuaUMAaTh ydacTre B 00CYKIEHUH MPOOIeM XH- "OHnnaiH-
MHUYECKON U IKOJIOTUYECKOMN HApPaBIEHHOCTH, IKoIa
BBICKa3bIBaTh COOCTBEHHYIO MMO3UIIUIO O Mpo0ieMe | IOArOTOBKU
U TIpejiaraTb BO3MOXKHBIE ITyTH €€ pelIeHusl. K
JK3aMeHaM
"VMHas
mKkona"
5. YYEBHO-METOANUYECKOE n MATEPUAJIBHO-TEXHUYECKOE

OBECIHHEYEHHME PEAJIM3ALIUU YYEBHOI'O IIPEIMETA

5.1. OcHoBHas y4yeOHas quTepaTypa (014 nedazo2a/0na 00yuaouuxcs)
5.1.1. Xumus. 10 xmacc: yueOHuk: yrimyOneHHbsld ypoBenb / B. B. Epemmn, H. E.
Kyssmenko, B. U. Tepenun [u ap.]; noa pepakuueid B. B. Jlynuna. 8-e usn., crep. Mocksa:
[Tpoceemenue, 2021. 446, [1] c.: un. ISBN 978-5-09-078814-4.
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5.1.2. Xumus. 11 xnacc: yrnyOnennsiii ypoens: yueOnuk / B.B. Epemun, H.E. Ky3pmen-
ko, A.A. [Ipo3nos, B.B. Jlynun; nog pegakuueit B.B. Jlynuna. 9-e uzn., crep. Mocksa: [Ipocse-
menue, 2022. 478, [1] c. : wi., uB. wi. ISBN 978-5-09-087940-8.

5.2. JlonosHuTEIbHAS y4eOHAs JTUTEPATYPA (014 nedazo2a/onsa 00yuaruuxcs)

5.2.1. T'abpuensu, O.C. Xumus. 10 xmacc. YrayOneHusiii ypoBeHb. KoHTpoJbHBIE pa-
6ot1b! K yueoHuky O.C. 'abpuensna, U.I'. OctpoymoBa, C.}O. [lonomapeBa: yueOHoe nocobue /
O.C. I'abpuensu, C.A. Cnagkos, A.M. banapy.— M.: Jlpoda, 2020.

5.2.2. T'abpuensan, O.C. Xumusa. 11 kmacc. YriayOneHHslii ypoBenb. KoHTposibHbBIE pa-
6otel k yueOnuky O.C. I'aGpumensina, I'.I'. JIsicoBoit / O.C. T'abpuensn, JI.M. AcanoBa.— M.:
Hpoda, 2020.

5.3. Y4eOHO-MeTOAMYECKAS INTEpaTypa

5.3.1. Meroauueckoe mocobue k yueObnuky B. B. Epemuna, H. E. Ky3pmenko, B. U.
Tepenuna u np. «Xumus. YriuyOnennsii yposenby. 10 kinacc / B. B. Epemun, A. A. JIpoznos, Y.
B. Epemuna, B. 1. Maxonuna, O. FO. CumonoBa, 2. 10. Kepumos. - M.: [Ipoda, 2018. - 339 c.

5.3.2. Tabpuensa, O.C. Kuura s yuwmrens. 11 xmacc. Yacts I. Ilocobume nms
yuuteneii /O.C. I'abpuensn, I'.I". JIpicoa, A.I'. Beaenckas. - M.: Jlpoda, 2009.

5.3.3. T'abpuensn, O.C. Kuura mns yuwmrens. 11 kmacc. Yacte II. Tlocobue s
yuuteneii /O.C. 'abpuensn, I'.I". JIeicoa, A.I'. Benenckas. - M.: [lpoda, 2009.

5.3.4. Tabpuensn, O.C. Xumuueckuil sxkcnepument B mkoiue. 10 xmace. / O.C.I'abpue-
nsiH, JLIL. Batnuna. - M.: [Ipoda, 2009.

5.3.5. Tabpuensn, O.C. Xumuueckuil 3xkcnepuMenT B mkoie. 11 xmace. / O.C.I'abpue-
nsiH, .I'. OctpoymoB. - M.: [Ipoda, 2009.

5.4. IlepeyeHb peKOMEHAYyeMbIX TEXHUYECKHUX CPeICTB 00y4eHHUsi, B TOM YHCJIe Tpe-
HaKepoB

5.4.1. UaTepakTuBHas AOCKa/ IKpaH.

5.4.2. KomnploTep/HOYT

5.4.3. MyJIbTUMEIUATIPOEKTOP.

5.5. IlepeyeHb peKOMeHAYeMbIX 3JIEKTPOHHBIX (IH(PPOBBIX)-00pa30BaTEJIbHBIX
pecypcos

5.5.1. OO0 "OU3UKOH".

O0P cocroutr M3 Tpex pasleioB: a) BCTYHNUTEIbHOE TECTUPOBAaHME (BKIIIOYACT MSATh
TpeHupoBouHbIX BapuanToB KMM EI'D mo xumum); 0) TpeHHpPOBKA IO OTIACIHHBIM JTHHHUSIM
3aganuii EI'D (BirodaeT BapuaHTHI 3aJJaHUM pa3TUYHBIX JTMHUNA, BCTPEUAIOIIMXCS Ha SK3aMEHe
Ha KOHKPETHOM MO3MLMU CHEIU(pUKAIMN); B) MOJHBIM SK3aMeH (COCTOMT W3 MSITH BapUAHTOB
KHNM EI'D, xoTopble peiaraioTcsi B KaueCTBE UTOTOBOTO TecTupoBaHus). CTPyKTypa Kaskaoro
BapuanTta DOP (TpeHUPOBOYHBIX M PK3aMEHAIIMOHHBIX) WACHTUYHA CTPYKType Bapuanta KM
EI'D no xumun u cootBercTByeT cnenudpukanuu 2025 roxa.

5.5.2. 000 "AICMAPT".

DJEeKTPOHHBIA 00pa3oBaTeNbHBI pecypc "ANANTHBHBIN KOMILJIEKC MO MOJATOTOBKE K
KOHTPOJIBHBIM pabotam mo xumuu 11 kmacca" (manee DOP) nHampaBieH Ha co3gaHHe
ONMarompusITHBIX YCJIOBUH MJIsi BBISBICHHUS W YCTpaHEHUss 0O0pa3oBaTEeNbHBIX JISPUIIUTOB
yyamumxcs, a Takxke 3p(HeKTUBHON MOATOTOBKH K KOHTPOJIBHBIM paboTaM 1o xumuu B 11 kimacce
B cootBeTcTBUM ¢ ®I'OC COO wu ¢denepanbHOil 00pa30BaTEIBHON MPOTPaMMON CpPEIHETO
o0r1ero o0pa3oBaHus B HHTEPAKTUBHOM (opmare.

5.5.3. UY 1O "OnnaifH-1mKo1a MOArOTOBKH K dk3amMeHaM "YMHas mikoja"
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DneKTpoHHBIH 00pa3zoBaTenbHbIi pecypc (nanee DOP) "OcuoBel moarotroBku k EI'D mo
xumun i yyammxess 10 - 11 kmaccoB" npennasHaued ans yueHukoB 10 - 11 kmaccoB ans
noAroToBku K EnuHomy rocynapcrBeHHoMy 3k3ameny (EI'D) mo xummuu. Copepsxkanune S0P u
UCTIOJIb30BaHHBIE TIOAXO/BI K 00YUYEHUIO 00EeCTIeYNBAIOT MIPEEMCTBEHHOCTh U3yUEHUs Y4eOHOTrO
npeaMeTa Ha YpOBHE cpemHero obOmero obOpaszoBanus. I[lockonbky DOP HampaBieH Ha
MOJTOTOBKY IIKOJIBHUKOB K EI'D, comepxkanne DOP ocHOBaHO Ha KoJuQHKaTOpe SK3aMeHa.
Marepuansl B DOP u3510KeHBI B COOTBETCTBUH C JAUIAKTUYECKUM MPUHIIUMIIOM "OT MPOCTOrO K
CIOKHOMY" B paMKaxX CHCTEMHO-IEATeNbHOCTHOrO mnoaxoxa. DOP mo3Bosiser ywarumcs
TPEHUPOBATHCS B 3HAHUM TEPMUHOJIOTHUU MIPEAMETAa U B BBHINOJIHEHUU MPAKTUYCCKUX 3aaHUN B
¢dopmatax EI'D

5.5.4. 000 "®oxchopa"

VY4eOnslit Kypc uist moarotoBku k EI'D mo xumuu aapecoan oOydaromumces 11 kitaccoB
U YYHUTEISIM XUMHUU. Pecypc COAEpKHUT MPE3ECHTALMU C HMCUEPIBIBAIOIICH Teopuen st
MIPOBEJCHUS 3aHATHI WM AJI CAaMOCTOSITENIBHOTO M3YYEHHs, CKPHUITHI ¢ pa300pOM OCHOBHBIX
BorpocoB EI'D, moabopku 3amady ¢ aBTOMATHYECKOW MpOBEepKOW pesynbTaTa. Llempro kypca
ABIIIETCSl 3aKpeIuieHne O0a30BBbIX 3HAHMM, W3y4YeHHE NpeaMeTa Ha YIIIyOJIEGHHOM YpOBHE U
OoTpaboOTKa  MPAKTUYECKUX  Y4YEHUH, HEOOXOAMMBIX  yyalluMcs s MPOXOKICHUS
rocyapcTBeHHOM wuToroBoi arrecranuu B ¢opme EI'D. Kypc yuuThiBaeT coaepkaHue
cnenudukanuu U koaudpukaropa sxkzamena or GUIIN. Pecypc MoxkeT OBbITH HCIOJIB30BAH KaK
OHJIAaH-KYpPC, a TAaKXKe B KAYECTBE JAOMOIHUTENBHBIX MaTEPHAIIOB IJi paOOThl HA YPOKAaX XHUMHH
B MPOMUIBHBIX KJ1accax

5.5.5. 000 "AKunacc"

3amaHusi ¢ aBTOMaTHYECKON MPOBEPKOI M OAPOOHBIM 00bsCHEeHHEM pemieHus. Hamnuue
reHepaluii B 3aJaHUSX MO3BOJSET BO3BPAIIAThCS K PEIICHUIO YIPAKHEHHS HEOJHOKPATHO.
Yuutensam NOCTYNHBI TAaKKe 3aJaHUs C Py4YHOU IIPOBEPKOM, ITOAPA3yMEBAIOLIUE PAa3BEPHYTHIN
OTBET.

5.5.6.000 "T'no6anJlac"

KommuiekT npoeKTHBIX 3aJaHuii pa3padoTaH B COOTBETCTBHH C COJAEP)KAaHHEM Y4eOHOTO
kypca "Xumus". IIpoexTHble 3anaHus, BXOIALIME B KOMIUIEKT, pacIpelieeHbl 0 TeMam
y4eOHOTO Kypca U MpeaHa3HaueHbl Ul OpraHU3alyuy MPOEKTHON U y4eOHO-HCCIIeI0BATEbCKOM
NEeSITeTbHOCTH Kak OJHOH W3 ¢GopM opraHuzanuu ydeOHoro mporecca. Kaxmoe 3amanue
BKJIIOYAET: MH(POPMALIMIO O MPOEKTHOM 3aJaHUH, HHCTPYKLHUIO MO €ro BBINOJIHEHUIO (TIPOTOKOI
mpoBeficHUsT padoThl), GOpMy AJisi BHECEHHUs TIONYYECHHBIX JaHHBIX (AHKETa MPOEKTHOTO
3aJ1aHusl ); PE3yIbTAThI BHIMOTHEHUS TPOCKTHOTO 3aJJaHusI TIPEJICTABJICHBI B BHJI€ MHTEPAKTUBHBIX
BUJDKETOB (KapT, rpaUKOB, CIIMCKOB TEKCTOB, Tajepel pororpaduil 1 BUAEOPOIUKOB, CIIHCKOB
BCEX MCCIICIOBATEIILCKUX aHKET).

5.5.7.90P " cnam EI'D. Cpennee obmiee oOpazoBanue. Y4eOHBII MOAYIb 110 PEIICHUIO
TPYIHBIX 3anaHuii 1o ydyeOHomy mpeamery "Xumms', 10 - 11 kmaccet", AO "U3marenbcTBO
"IIpocBenienue".

5.5.8.090P "lomamnue 3amxanus. Cpennee odmiee oopazoBanue. Xumus'", 10 - 11 kmacc,
AO "UznarenbctBo "[IpocBenienue"

5.6. MaTepuaJibHO-TeXHHYECKHE CPEeACTBA U 000pPy10BaHHE I 00y4eHHu s
5.6.1 Cron nabopaTopHbI OCTPOBHOMU

5.6.2 Cron nabopaTOpHBIN MPUCTEHHBIH

5.6.3 Cryn mabopaTopHbIii

5.6.4 Jlocka menoBas
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5.6.5

5.6.6

5.6.7

5.6.8

5.6.9

5.6.10
5.6.11
5.6.12
5.6.13
5.6.14
5.6.15
5.6.16
5.6.17
5.6.18
5.6.19
5.6.20
5.6.21
5.6.22
5.6.23
5.6.24
5.6.25
5.6.26
5.6.27
5.6.28
5.6.29

Cron npenogaBarens

CryJ npenojaBartesns
BrITsbkka maboparopHast
PakoBuna

Bechl ananutnueckue
[Ixad cymwbHBINA

Bechl Texanueckue

[InuTka snexkTpudeckas
ITorennuocTaTel

HaGop xuMu4ecKux peakTUBOB (CHITYYHUX )
Habop xuMugeckoii mocy s
KnnmaTtnueckas kamepa
[Ikad ans peakTUBOB
MarnuTHas Meniajika
[IItatus

Anreuka
NudopmanmronHblii CTEHA
SmyK MeTaInyecKuit
Cetid

Ph-metp

AHanu3aTtop BOJIbTaMIEPOMETPUUYECKUN IKOTECT-Ba
Koppozumutep

Kamepa coneBoro tymana
Kommnpeccop
Orserymurens
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6. IPUJIOKEHU A

IIpunioxenne 1 k padoueii nporpamme

OIEHOYHBIE MATEPHAJIBI

1. OneHo4YHbIE CPeACTBA ISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4aloIuXCs

Tekymuii KOHTPOJIb OCYILECTBIISIETCA B XOJIE:

- ompoca;

- TECTUPOBAHUS;
- KOHTPOJIBHON pabOTHI;
- IPaKTUYECKOU pabOTHI;

IIxana oneHUBaHUA

Ouenka OTJIMYHO XO0pOIIo YI0BJIETBOPHUTE | HEYA0BJIETBOP
JBHO UTEJIbHO
KauecTBO MOJTHO M3JIaraet naéT OTBET, M3araer 0oOHapy»KuBaeT
O0TBETOB W3YYEHHBII YAOBJIETBOPSIOLIN MaTepuain HE3HaHUe
Ha Marepuai, 1aét U TEM Ke HEIIOJIHO U 0OJIBIIEN YaCTH
BOINPOCHI MIPaBUJIbHOE TpeOOBaHUAM, UTO JIOITyCKaeT COOTBETCTBYIO
o TeMaMm orpeieNieHHOe Y IS OTICHKU HETOYHOCTH B HIeTo pa3ferna
npeaMera MOHSITHIA; «OTJIIMYHOY, HO ornpezeseHuu U3y4aeMoro
(ompoc) o0HapyKUBAECT nomyckaet 1-2 MOHATUYN WIH Marepuana,
MMOHUMaHUE OIMOKH, KOTOpBIE | (OPMYITHUPOBKE JTOTTyCKaeT
MaTepuana, MOXeT cam xe TEeOpUii; HE OIIMOKY B
000CHOBATh CBOM | HCHpPABISCT, U 1-2 yMeeT dbopMyTUpOBKE
CYXXIECHU, HEJI0YETA B JOCTaTOYHO ONPEACIICHUN U
MIPUMEHUTD MOCJIeI0BATEIBHO ri1y0oKo U TEOpuH,
3HAHUS Ha CTH U SI3BIKOBOM JIOKa3aTeIIbHO HCKaXaroIIue
MIPaKTHKE, odopmIIeHUH 000CHOBATH WX CMBICII,
MIPUBECTH M3JIaraeMoro CBOM CYXKJIEHUsI | OecropsI09HO
HE0OXO0IUMBIE Y IPUBECTU CBOM | U HEYBEPEHHO
pUMEpPHI HE MIPUMEPBI; u3naraer
TOJIBKO IO n3araer MaTepuan
yueOHUKY, HO U MaTepuan
CaMOCTOSITENIEHO HETocJe10BaTeNl
COCTaBIICHHBIE; U3 BHO U JIOMTyCKaeT
JlaraeT MaTepuan OIMOKH B
MOCIIeI0BATEIHHO SI3BIKOBOM
Y TIPaBUJIBHO C odopmIIeHUH
TOYKH 3PEHUS M3IIaraeMoro
HOpM
JTUTEPATyPHOTO
A3bIKA
Koauuect 90 - 100% 75 - 89% 50-74% Menee 50%
BO
NpaBWIbLH
bIX
OTBETOB B
TecTe
KauecTBO BCE 331241 pEIICHO BEPHO penieHo ot 50 10 OTCYTCTBYIOT
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BBINOJIHE pELIEHbI BEPHO; 6onee 75 % Bcex | 74 % Bcex 3a1a4; | HEOOXOAUMBIE
HUA UCIIOJIb30BaH 3a/1a4; MOTYT HE Bceraa TEOpETUYECKHE
KOHTPOJIb Hauboee BCTPEUATHCS UCTIONIb30BaH 3HAHMS,
HBIX paloHaIbHBIN OTJIEIbHbIE Haubosee JIOTTYIICHbI
padot MyTh PEIICHUS; HETOYHOCTH B paroHaIbHBIN OIIMOKY B
M3JIOKEHUE apupMeTUIECKHUX MyTh PEIICHUS 6omnee yem 50
MaTtepuana pacuderax % 3a1ad.
JIOTUYHO, B pemenun
rpaMoTHO, 6€3 HPOSIBIIAETCS
O1uo0K HEe3HaHue
OCHOBHOTO
MaTepuaia
y4eOHOI
MIPOrpaMMBbI
KauectBO BrinosiHeHs! Bce BrinosiHeHsI HNwmerorces Nmerores
BBINOJIHE TpeOOBaHUS K OCHOBHBIE CYILIECTBEHHbBIE CYILIECTBEHHbBIE
HHUSA BBITIOJTHCHHIO, TpeOOBaHUS K OTCTYIUICHUS OT | OTCTYIUICHUS OT
NnpaKTuye 0o OpMIIEHHUIO U BBITIOJTHEHHUIO, TpeOoBaHUil K TpeboBaHuU K
cKoii 3aIuTe 0 OpPMIICHHUIO U BBITIOJTHCHHIO, BBITIOJTHEHHUIO,
padoThI MPaKTHYECKON 3aIuTe opopmiieHHIO U | O(QOPMIIEHHUIO U
paboThI: caenan MPAKTHIECKON 3aIuTe 3aIuTe
KpaTKU aHaln3 paboThL, HO MTPHU MPaKTHYECKON MIPaKTHYECKON
BBITIOJTHEHUS 3TOM JOIyIIEHBI paboThL: HE paboThL: HE
OTIBITOB, HEJOYeThI: CIeJIaH | CJAeNlaH KPaTKUil | caelaH KpaTKHii
MIPABUIIEHO KpaTKU aHAIIN3 aHaIIN3 aHaIN3
HaAIUCaHbI BBITIOJTHEHUS BBITIOJTHEHUS BBITIOJTHEHHUSI
HaOIIOIeH NS, OTIBITOB, TIPH OTIBITOB, TIPH OTIBITOB, TIPH
chOopMyIIMPOBAHbI HaAITUCaHUU HaAIMCaHUU HaIMCaHUH
BBIBOJIBI, HaOJIOICHUH HaOJIOAEHUIH HaOIIOAeHU
COOJTIO/IEHBI JIOTYIIIEHbI JIOTTYIIIEHbI JOTTYIIEHbI
TpeOOBaHUS K HETOYHOCTH, OIIOKU, HE OIIMOKH, HE
BHEIITHEMY chopMyIIMPOBAHbI KOPPEKTHO chopmynupoBa
odopmiteHuIO, BEIBO/IBI, c(hopMyJIUPOBaH | HBI BEIBOJIBI, HE
JaHbl IPaBUIIbHBIE COOJTIO/IEHBI bl BBIBOJIBI, HE COOJTIOICHBI
OTBETHI HA TpeOOBaHUS K MTOJIHOCTHIO TpeOOBaHUS K
BOIPOCHI. BHEITHEMY COOTIOICHBI BHEILTHEMY
odopmiteHuIO, TpeOOBaHUS K odopmIIeHHIO,
JaHbl IPaBUIIbHBIC BHEIIHEMY HE J1aHbI
OTBETHI HA odopmiteHuIO, MIPABUILHBIC
BOIPOCHI. MIpaBUJIbHBIE OTBETHI HA
OTBETHI HA BOTIPOCHI.
BOIPOCHI JJaHbI
JACTHYHO.
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Dono ouenouHvIx cpeocme 011 NPOBEOeHU MEKYULe20 KOHMPONs

I[eMOHCTpaIII/IOHHaﬂ BEpCHUs BXOJAHOI'0 KOHTPOJIsA «I[I/Ial"HOCTI/I‘IeCKI/Iﬁ cpe3»

K kaosicoomy u3z 3aoanuii 1-12 oaemcs uemvipe sapuanma omeemos,u3 KOmopwvix moibko 0OUH
NpasuibHbll. BHUMamenvHo npoyumaiime Kaxcooe 3a0anue U npoaHaiu3upylime 6ce 8apuanmol
omeemos.Homep 6epnozo omeema npocmasvme 8 61aHKAX OMBEMO8

1. PaciipesiesieHHIO 3JEKTPOHOB MO JIEKTPOHHBIM CJIOSIM B aTOME QJIFOMUHMSI COOTBETCTBYET PsiJy
qucen
1) 2;3 2)2;8;2 3)2;8;8;4 4)2;8;3;
2. DneMeHT ¢ HanboJiee sIpKO BbIPAKEHHBIMU METAJUINYECKUMU CBOMCTBAMM:
1) anromuHMi 2) ¢panmmii 3) uuHk  4) Kanui
3. B monekyne CaBr, xumuueckast CBA3b:
1) nonHas 2) koBajJeHTHas NOJIsIpHasl 3) KOBAJEHTHAsI HEMOJIApHAs 4) MeTaJuInyecKas
4. Haumenbliiee 3HaUCHHUE CTEIIEHU OKUCIIEHUS a30T UMEET B COEJUHEHUU

1) NH3 2) NaN03 3) NzOs 4) Nz
5. K 0CHOBHBIM OKCHIIaM OTHOCHUTCS
1) CO 2) CrO; 3) BaO 4) SO,

6. Kakoe ypaBHeHHE COOTBETCTBYET peakiiuu oOMeHa?
1) Na,O + H,O=2 NaOH 2) 2HCIl + MgO = MgCl, + H,O 3) H,SO, + Fe = FeSO, + H,

4) 2AgNO; =2Ag +2 NO, + O,

7. Haumenblliee 4rciio HOHOB 00pasyeTcs Mpu AUCCOIHauU 1 MOJIb
D MgCl, 2) Ca(OH), 3) KNOs 4) A1(NOs);
8. IIpu B3auMoIeHCTBIM KaKMX HOHOB B PACTBOPE _00pa3yercsi 0caJiok?
DH" u COs* 2) AguNOs 3)Ca*uCOs> 4)H' u SO~

9. B peakuuto ¢ cepHOM KMCIOTON BCTYIAET KaX /bl U3 IBYX METAJUIOB!
I)CaunAg2)HguNa 3)AguZn 4)MguZn

10. B ypaBHenuu peakuuu, cxema koropon CO + O, — CO; kod(duimeHT mnepen
(dhopMyJII0ii BOCCTAHOBUTEISI PABEH
1)1 2) 2 3)3 4)4

11.Ha kakoil nuarpaMMe paclpe/ielI€eHMe MacCOBBIX JI0JIEW 3JIEMEHTOB COOTBETCTBYET KOJUYE-
CTBEHHOMY COCTaBy KapOoHaTa KaibLius?




12. TonbKO OKMCIUTEIBHBIE CBOMCTBA MTPOSIBIISACT:
1) autpun Hatpuss  2) a3or 3) a30THAs KUCIOTa 4) HUTPHUT Kalus

B 13 3adanue Oamv nonuwill pazeepHymulii Omeem,8KOUAWUL 8 cebs Heobxooumbie
VPABHEHUs: peaKyutl U pacyenvl

13. K 34 r pactBopa c MaccoBoii goieit Opomuna menu(Il) 12% mobGaBunm u30bITOK pacTBOpa
cynbduaa vHarpusi. OnpeaenuTe Maccy BBIMABIIETO 0CAIKA.

14. HanumuTe ypaBHEHHs peakluil, ¢ TIOMOIIBIO KOTOPHIX MOKHO OCYILIECTBUTH CIEAYIOLIUE

IIPEBPALCHUS:

Ca —>CaSO0; CaCl, AgCl

VYKaXuTe yCciaoBUs NPOTEKaHUS PEAKIIUN.

15. 15. CoctaBbTe 37€KTPOHHBIN OajaHC, YKAKUTE OKUCIUTEIb U BOCCTAHOBUTEIb B 3TOM
peakuuu ~ NaOH + CI2 = NaCl + NaClO3 + H20 , paccraBbTe KO3QHUIUECHTHI.

16. Hoxaxute coctaB BemecTBa xjopuaa meau (II), ncrmons3ys ciaemymiue BemecTna: XJIOPUT
Oapusi, cepHass KHCIIOTa, COJSHAs KHUCIOTa, THIPOKCH]I Kalus, JaKMyc, HHUTpaT cepebpa.
VKaxute NpU3HaKN PEaKIui.

Kpurtepun onenuBanuns

Bapuant
Ne 1 2 3 4 5 6 7 8 9 10
3aJlaHus
OTser 4 2 1 1 3 2 3 3 4 2
Ne 11 12
3aJlaHUs
OTser 1 3

13. K 34 r pacrBopa ¢ maccoBoii aosied Opomua Meau(Il) 12% nodaBuam HM30BLITOK
pacTBopa cyiabduaa Hatpus. Onpeneanrte Maccy BbINABIIEro 0CaaKa.

OTBer:

CopeprkaHrie BEpHOIO OTBETA U YKa3aHUS 1O OLEHUBAHUIO (JIOITYCKAIOTCS UHBIE bannsl
(bOpMYITUPOBKH OTBETA, HE HCKAXKAIOIUE €r0 CMBICIIA)

DJeMeHTHI OTBETA.
CocraBiieH 3JIeKTpOHHBIH OanaHc:

1) CocraBnsieM ypaBHEHUE peaKlIuu
CuBr; + Na,S — 2NaBr + CuS|

2) Omnpenensem Maccy Opomuma meau (II)
4,08 r.

3) OmpenensieM KouyecTBO BemecTBa Opomuaa meau (11)
0,02MOI1B.
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4) Tlo cooTHomeHHIO KonmmuyecTBa BemiecTBa 1:1 Haxomum Maccy Cynbduna

menu (1)

1,92r. Otser 1,92r.
OTBeT npaBUJILHBIN U MOJTHBIN, BKJIIOYAE€T BCE HA3BAHHBIE 3JIEMEHTHI. 3
[IpaBunbHO 3amucaHbl ABa JIEMEHTA U3 Ha3BaHHBIX BBIIIE SJIEMEHTOB 2
[IpaBunbHO 3anucan OAUH U3 HA3BAaHHBIX BHIIIE 3JIEMEHTOB 1
Bce anmeMeHThI 0TBeTa 3anMcaHbl HEBEPHO. 0
Maxcumanvrolii 6ann 3

14. HanummuTe ypaBHeHHUsI PeaKIHii, C TOMOIIbI0 KOTOPBHIX MOKHO OCYIIECTBUTH
cJIeqyIolue MpeBpaeHns:

Ca —>CaSO;, CaCl, AgCl

Ykaxure ycl10BUs NPOTEKAHUSA pPeaKHid.

CopepxaHue BEpHOTO OTBETa M YKa3aHUS 10 OLEHUBAHUIO (JI0IyCKaOTCS UHbIE basbt
(OpMyYIHPOBKH OTBETA, HE MCKAXKAIOIIHE €r0 CMbICIIA)
Ca + H,SO4—CaS0O,+ H, 1
CaSO4+ BaCl, — CaCl, + Ba SO, 1
CaCl, +2AgNOs;— Ca(NOs),+2AgCl 1
3a kaxaoe NPaBHJIbHO HANIMCAHHOE YPABHEHHE PeaKIHH 1
Maxkcumanvuwiii 6an 3

15. CocraBbTe 3JIeKTPOHHBIN 0aJIaHC, YKAXKUTE OKUCIUTENb U BOCCTAHOBUTEJb B 3TOM
peakunun  NaOH + CI2 = NaCl + NaClO3 + H20 , paccraBbTe K03 pHumeHTbI.

ConeprxkaHre BEpHOTO OTBETA U YKA3aHUS 110 OIEHUBAHUIO (JIOMTyCKAIOTCS MHBIC bamner
(hopMyJIHPOBKHU OTBETA, HE UCKAXKAIOIIUE €T0 CMBICIIA)

CocraBieH 3/IeKTpOHHBIN OanaHc 1
Vka3aH OKHCIINTENb, BOCCTAHOBUTEIb 1
[IpaBunsHO pactaBiieHbl KOAGOUITMEHTHI 1

6 NaOH + 3 Cl, = 5 NaCl + NaClO; + 3 H,O

Maxcumanvuoiii 6ain 3

16. [Joxaxure coctaB BemecTBa xjopuaa meau (II), ucnosb3ys ciaeayniue BemnecTna:
XJI0pua Oapusi, CepHAsi KHCJI0TA, COJSIHAA KHCJI0TA, THAPOKCH/I KAJTHUSA, JIJAKMYC, HUTPaT
cepedpa. YKaKuTe NPU3HAKH PeaKIuid.

| ConepmaHHe BCPHOI'o OTBECTA M YKAa3aHUA 110 OICHUBAHWIO (IlOHyCKaIOTC}I MHBIC | bannsl
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(hOopMyJITHPOBKHU OTBETA, HE HCKAKAIOIIUE €TO CMBICIIA)

CuCl, + 2AgNO;— 2AgCl + Cu(NOs), 1
AgCl - Oenblif TBOPOKHUCTHIN 0CaT0K 1
CuCl, + 2KOH — Cu(OH), + 2KCl 1
Cu(OH),— romy6oro 1nBeTa *)eneodpa3HbIil 0cagok 1

3a kax/aoe NPaBUJIbHO HANIMCAHHOE YPABHEHHE PeaKlUM U NPU3HaK peakuuu | 1

Maxcumanvuoii 6ann 4

Cucrema O1eHUBaHUS

Ot 0 10 9 GaIoB — OLIEHKA «2%
Ot 10 1o 15 OamnoB - oneHka «3»
Ot 16 no 21 0amwoB — orieHKa «4»

Ot 21 1o 25 0awioB — OLlEHKa «5»

JleMOHCTpalMOHHAsI BEPCHS NPAKTHYECKON padoThl

[Tpaktuueckas padora Ne 1. KauecTBeHHBIH aHAIN3 OPraHUYECKUX COEIUHEHUH.

Tun ypoka: npaktuueckas padbota

Hean paboThI:

Obpa3zosamenvHas

3aKpenuTh TEOPETUYECKUE HABBIKM, IIOJy4YE€HHble IIpu u3yueHuM Tembl “IIpenenbHble
YIIEBOAOPOAbI”. YMETh NMPAKTUYECKU ONpPENEeNsITh HAJIM4YUe YIiepoja, BOAOpoJa U Xjopa B
OpPraHMYECKHUX BEIIECTBAX, MPOBOAUTH HAONIOJEHMS, J€iaTh BBIBOJBI, COONIONATH IpaBUIIA
TEXHHMKHU 0€30I1acCHOCTHU IpU paboTe B XUMUYECKOM KaOUHETeE.

Paszsusaiowas

Pa3BuBaTh y yyammxcsi yMeHHs] CpPaBHMBAaTh U aHAJIU3UPOBATh CBEICHMUS, MOJIYUYCHHbIE B XOJ€
NPaKTUYECKON paboThl, JOTMYECKU U3JIaraTh CBOM MBICIIH.

Bocnumsisarowas

[Tpomomxuth (GopMHUpPOBaHHE XHMHUYECKOM KapTUHBI MHUpPA, CHOCOOCTBOBATH OCO3HAHUIO
pPEAIbHOCTH CYLIECTBOBAHMSI aTOMOB U MOJIEKYJI, U MAaT€pHAIbHOTO €MHCTBA HA OCHOBE 3THUX
npeCcTaBiIeHUH (MMOKa3bIBasi MHOT00Opa3ue OpraHnYecKUX COSANHEHHH).

OOopynoBaHHe H peaKkTHBbI: J1a0OPaTOPHBINA MITATHB, HArpeBaTeIbHbIN MpuOop, npubdop At
MOJTyYEHHUsl ra3oB, JAepxkareinb, ¢apdoposas yamika, napadus, oxkcug meau (II), n3BectkoBast
BOJa, TMpokajneHHbli cynbpar weau (II), meanas mnposomouka (10 cm), pacTBOp
TETpaxJIOpMETaHa, caxap, HOJIUMEPHI, COEPIKAIIIE XIIOP.

Xoxa ypoka

OmnsiT 1. O0Hapy:KeHHe yIi1epoJa U BOAOPOAa B OPraHN4YeCKOM COeIMHCHUHU

[IpucyTcTBUE yriiepojla B OpPraHMYECKUX COCJUHEHHMSIX B OOJBIIMHCTBE CIy4aeB MOKHO
0OHapyKUTh 110 OOYITIMBAHUIO BELIECTBA IIPU OCTOPOKHOM €r0 MPOKAINBAHUHU.

Cobpanu nmpubop Kak Moka3zaHO Ha PUCYHKEe ydeOHHKaA. Hachimanu B mpoOHMpKy MIETIOTKY caxapa
u HemHoro okcuaa meau (II) CuO. Ilonoxunu B nmpoOUpKY, I/ie-TO Ha YpOBHE JBE TpeTU €€
HEOOJIBIIION BaTHBIM TAMIIOH, TIOTOM HACBINAIM HEMHOTO 0€3BOIHOTO MeaHOTO Kyropoca CuSOs.
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3akpbut MPOOUPKY TPOOKOM C Ta300TBOJHONM TPYOKOH, Tak, YTOOBI HMKHUI €€ KOHel ObLI
ONMyLIeH B JAPYryl MNpoOUpKY ¢ MpeABapUTEIbHO HAJIUTBIM TyJa TUAPOKCUIOM KajbIHs
Ca(OH),. Harpenu npo6upky B muiameHu ropenku. HaOironaem BblieneHne my3bIpbKOB ra3a u3
TpyOKH, MOMyTHEHHE U3BECTKOBOM BO/BI M TocHHEHHUE Oestoro moporika CuSOs..

C12H22011 + 24CU.O - 12C02 + 11H20 + 24Cu

Ca(OH)z + COzH CaCO3l + HzO

CuSO4 + 5H20 - CuSO4' 5H20

Bb1600: B ncxonHoM BellecTBe NPUCYTCTBYET YIJIEpOA M BOJIOPOA, TaK Kak IMOIYYHIN
YIJIEKUCIBIN Ta3 U BOAY B PE3YyJIbTaTe OKUCIEHMS, a B okuciutene CuO OHM HE COJIEPiKaINCh.
OmnbIT 2.0npenesieHue yriaepoaa u BOJA0POAa B OPraHUYeCKOM coeJMHeHUH (mapaduH)
HauOonee TOYHBIM METOJIOM OTKpPBITHS YIJepojia U OJHOBPEMEHHO C HUM BOJOpOJA SIBISIETCS
COXKEHHE OPraHMYeCKOro BEUIeCTBAa B CMECH C MEJIKHUM MOPOILKOM OKCHJIA MEIU. YTIepon
obpa3zyer ¢ kucnoponom okcuaa meau(Il) yrmekucnsiii ra3, a Bomgopoa — Boay. Oxcua meau
BOCCTAHABIIMBAETCS 10 METAJUTMUECKON Melln, HalpuMep:

C13H28 + 40CuO —> 13C02 + 14H20 + 40Cu

Cobepute npubop, kak mokaszaHo Ha pucynke 44. Cmecp 1—2 1 okcuma memu(Ill) m -0,2
napauHa XOpOILIO MepeMellaiTe M MOMECTHUTE Ha JHO NpoOupku. CBepXy HACHIIBTE elle
HemHoro okcuaa meau(Il). B BepxHioo yacTh mpoOUpPKH BBEIUTE B BHJE NMPOOKH HEOOJBIION
KyCOYeK BaThl M HACBHIIbTE HAa HEe TOHKUU cJOH Oeyoro mopolika Oe3BOJHOrO cyibgaTa
meau(Il). 3akpoiite mpoOupKy MmpoOKoi ¢ ra300TBOAHON TpyOkoi. Ilpm 3TOM KOHEI TpyOKH
JOJDKEH TOYTH YNUpaTbess B KOMouek Barbl ¢ cynbparom wmenu(ll). Hwknuit xoner
ra300TBOJIHOM TPYOKH MOJDKEH OBITh TOTPY)XKEH B MPOOUPKY € OapuTOBOM BOJOHM (pacTBOp
THJIpOKCUAa Oapusl) WM M3BECTKOBOM BOJOWM (pacTBOp THMApoKcuaa Kamblusi). Harpeiite
pOOHUPKY B IJIaMeHH ropeiku. Ecinu npobka MIoTHO 3aKpbIBaeT MPOOHUPKY, TO Yepe3 HECKOIBKO
CEKYH/]I M3 ra300TBOJHON TPYyOKH HAYHYT BBIXOJHUTD IY3bIPbKH Ia3a.

Kak Tonpko GapuroBasi BoJa MOMYTHEET, MPOOUPKY C HEW cleAyeT yAaduTh U IMPOJOJIKATh
HarpeBaHue, MOKa Mapbl BOJbI HE TIOCTUTHYT Oenoro nopouika cyiabdara meau(ll) u e BbI3OBYT
€ro MOCHHEHUS.

[Tocne n3menenus okpacku cyibdara menu(ll) cinenyer npexkpatuTs HarpeBaHHe.

1. [Touemy momyTHeN pacTBOp 6apuTOBOM BobI? HanummTe ypaBHEHHE PEaKIIHH.

2. ITouemy Oemnbrit mopomok cynbdarta meau(1l) cran romy6simM? Hamuimunte ypaBHEHUE peakiu.

\ e -
% ] —
. Pl
Ba(OH), F f R
e & _\___2_. L | 4
L | L
Onpedesenus cocmasa npody- {npedene e

Rl OKHCACHUR OPERRUEVECKOND afllffomad 2ar0déia 4 x.-]ﬁpﬂ.fmp.ue

OnbIT 3. O0HapyKeHHE I'aJI0TeHOB

B3siin MeiHy10 IPOBOJIOKY, 3arHYTYIO Ha KOHILE METAEH IUNIAaMU, IPOKAIUIN €€ B IUIAMEHH J10
oOpazoBanus u€pHoro Hanéra okcuaa meau (II) CuO. 3aTem oCTHIBIIYIO IPOBOJIOKY OKYHYJIU B
pacTBOp XJ0poopMa 1 BHOBb BHECIH €€ B I1aMs ropenku. Habmogaem okpaniipanue miaMeHu
B TOJTy0OOBaTO-3€NIEHBIN IBET, TAK KaK COJIM MEJI OKPAIIUBAIOT IIaMs.

5CuO + 2CHClL; = 3CuCl; + 2CO; + H,O + 2Cu

CaMOKOHTPOJIb BbINIOJIHEHUSI Pa0OTHI.
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O6yqa}omnec;1 3aI10JIHAIOT Ta6n1/1uy " ACJIAKOT BBIBOJABI 11O KAKAOMY OIIBITY

I[eMOHCTpaIII/IOHHaﬂ BEpcUus KOHTpO.]'IbHOi;I paﬁoTI)I

3agaua 1

VYcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHHEM COEIMHEHUs u oomed dopmysoi
TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO HPUHAIIESKUT: K KaXI0W Mo3uiuu, 0003HauYCHHON
OyKBOi1, MOJOEPUTE COOTBETCTBYIONTYIO TTO3UIINI0, 0003HAYCHHYIO ITUPPOA.

HA3BAHUWE COEJIMHEHU S OBIIAS ®OPMVIJIA
A) Oyren-1 1) CiHania
B) muksionpormnax 2) C.Ha,
B) O0yranuen-1,3 3) CuHan
4) CoHapea
Pemenne:

Y CcTaHOBUM COOTBETCTBUE

A) byren-1 — ¢popmymna CH,=CH- CH,-CH; otBeTt 2

b) Huxnonponan — CsHg otBet 2

B) byranuen-1,3 — popmyna CH,=CH-CH=CH; otBer 3

3agaua 2

Hanumure ctpykTypHbIe H30Mepbl OyTeHa-1.
Pemenue: CrpykTypHBIMH H30MepaMu OyTeHa-1 SBISIOTCS: HMKIOOYTaH M METHINPOIICH
(TOMKHBI OBITH HAITMCAHBI CTPYKTYPHBIE (POPMYJIBI U Ha3BAHUSI BELIECTB).
3agauya 3
Harnmmure ypaBHEHUS XUMUYECKUX PEAKIUM IS CIEAYIOINX IPEBPALLECHAN
CHs — CH;Cl — C,Hs — C,HsNO,. JlaiiTe Ha3BaHUs NPOAYKTaM PEAKIIUU
Pemenue:
1) CH4 + Cl,— CH;Cl + HCI
xstopveTan
p. 3amelieHus (rajJoreHupoBaHHUE)
2)2 CH;Cl + 2Na — C;H¢ + 2NaCl
3TaH
p. Bropua
3) C2H6+HNO3 —>C2H5N02 +H20
HiTpOSTAn
p. 3ameleHus (HUTPOBaHUE)
3anaua 4
Omnpenennure MOJEKYISPHYIO (OPMYIy ameTHICHOBOTO YIJIEBOJIOPOJA, €CIM MOJIIPHAs Macca
MPOAYKTa €ro peakuuu ¢ u30bITKoM OpomoBoaopoaa B 4 pasza Oomblile, 4yeM MOJSpHas macca
HCXOJHOI0 yIiIeBOA0PO/a.
Pemenue:
O6mast popMyria alieTHIIEHOTO YTIEBOA0POaa UMEET BU:
CnH2n—2-
Bce yrineBomopo/isl JaHHOTO psiia COAEPIKaT OJHY TPOMHYIO CBSI3b M TIPU U30BITKE
OpoMOBOAOPOIA MPUCOETUHSIOT 4 aToMa. 3anuileM XUMUYECKYIO PEeaKIIHIO:
C.Hzno + 2HBr = C,H,.Br;
3anuiieM BhIPaXKEHUs JUIsl MOJIIPHBIX MacC UCXOJIHOTO YTIIEBOAOPOAA U MPOAYKTA PEAKIIMH C
MCIIOJIb30BAaHUEM MOJISIPHBIX MacC 3JIEMEHTOB:
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M(C.:Hz,2) = 12n + 2n - 2 = (14n - 2) r/mMoJ1b,
M(C,H2Br2) = 12n + 2n + (80+2)= (14n + 160) r/mob.

Pa3nenum BoIpaskeHUE Il MOJISIPHOM MacChl IPOAYKTA PEaKIIMU Ha BEIPAKEHUE JIJISI MOJISIPHOM
MacChl HCXOHOTO BEIIECTBA U MPUPABHSIEM 3TO OTHOIIICHHE K 3HAYCHUIO, YKa3aHHOMY B
YCIIOBUU:

M(C_H, Br) 14_+160

M(CH,,) 14 -2
[Tonmyunim MaremMaTHYecKOe YpaBHEHHUE C OJIHUM HEU3BeCTHBIM. Pemias ero, moiydaem n = 4.
CrnenoBatenbHo, (hopmysia ucxoanoro yriaesogopona: CsHe.
OtBet: CsHe (OyTHuH).
3agauya 5
Kakoii o0wvem oxcuma yraepoma (IV) (H.y.) BbIIEIMTCS TpH B3aHUMOJCHCTBHHM pPacTBOpA,
coJiepkamero 2,3 r MypaBbHHOM KHCIIOTHI C H30BITKOM KapOOHATa KaJIbITHs.
Pemenue:
3anuinemM ypaBHEHUE pEaKIIun
CaCO3 + 2HCOOH = (HCOO0)2Ca + H 20
HaWJIeM KOJIMYECTBO BEIIECTBA YIJIEKUCIIOTO ra3a x=2,3+22,4:46 x=0,05mo71b
HaigeM oobeM raza V= 0,05%22.4=1,12 (i)

4

JleMOHCTPAIIMOHHASI BEPCHSl TECTA

1.BceaTomblyriepoaBMOIeKy1aXraloreHopOru3BOIHBIX TUKI0ATKaHOBHAXOAS TCSIBCOCTOSTHUMT
uOpUIN3aIUN

1) sp

2) sp2

3) sp3

4) sp3d2

2. VueHble - aBTOPbl OCHOBHBIX TEOPHHM OpPraHMYECKOM XUMHH (HECKOJBKO IPaBUIIbHBIX
OTBETOB)

1) M.B. JlomoHocoB

2) A.1. Mennenees

3) ®. Bennep

4) A.M. BytJiepoB

5) B.B. MapKkoBHHMKOB

6) ®.A. Kekyne

7) M. beptno

8) N.C. bax

3.BcraBbTe NPOMYIIEHHOE CIIOBO:

YacTuua pagukai B Mojiekysie Xe\*Y y obpa3yercst npu pa3pbIBE CBA3U
OTBeT: rOMOTUTHYECKOM

4. YriaeBoaopoa, B KOTOPOM BCE aTOMBI YIIIEpOAa UMEIOT Sp3-THOpUAU3ALIUIO.
1) u3zo0yran

2) 6yraguen-1,3

3) nponuH

4) 6eHzon

5.OCHOBHOM THII peakIH{ ISl IPEIEIbHBIX YTIEBOJOPOI0B

1) SR — pagukajbHoe 3aMelIeHHe

2) E — otmiernuienue

3) AE — snekTpo¢uiibHOE TPUCOSTUHEHNE

4) SN — HykJIeopUIHLHOE 3aMEIICHUE

6. bkaliuM roMoJI0roM MPOIKHA ABISETCS

1) C2H6

2) C4HS
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3) C2H4

4) C4H6

7. YcTaHOBUTE NPABUIIBHYIO MOCIIEI0BATENBHOCTD:

UroObl Ha3BaTh OPraHUYECKOE BEILIECTBO 110 CUCTEMAaTHYECKOW HOMEHKIIAType, HEOOXOAUMO:
1) Ha3BaTh cTapuIyio (GyHKIUOHAIBHYIO TPYIITY

2) MepeYUCIIUTh 3aMECTUTENH B aJI(aBUTHOM TIOPSIIKE

3) mpoHyMepoBaTh aTOMbI yTJIEpPO/ia IJIaBHOW LIETH

4) onpenenuTh 3aMECTUTENU U UX Ha3BaHUS

5) onpenenuTs cTapuryio GyHKIHOHATIBHYIO TPYIITY

6) yKazaTh JJIMHY ¥ HACBIIIIEHHOCTH TJIABHOM IIENTH

7) BIOpaTh pOJIOHAYATBHYIO CTPYKTYPY

OtBet: 7,5,3,4,2,6,1

8. 3omepamu OyTeHa-2 SBISIOTCA 00a BEIIECTBA IPYIIIIbI

1) 2-meTwimponaH; METHIIUKIONPOTIaH

2) nuc-0yTeH-2; MUKIo0yTeH

3) uMKJI00yTaH; 2-MeTHJINIPOINIEH

4) 2-metunOyTeH-2; MEeTUIILMKIIONPOIIAaH

9. VYdeHble-IpaKTUKH, BIEPBbIE CHHTE3MPOBABIIME OpPraHUYE-CKUE BEIIEeCTBA (HECKOIbKO
MPABUIIBHBIX OTBETOB)

1) M.B. JlomoHOCOB

2) ®@. BeJutep

3) A.1. Menneneen

4) JI. Ilonuur

5) A.B. Koun0e

6) M. Beptio

10. Ha3Banue BemiecTBa, TJIaBHAs LEMb KOTOPOrO COCTOMT M3 YEThIPEX aTOMOB YTIJIEpOa,
COJICPKUT KapOOKCUIIBHYIO TPYIIY U OJIHY JBONHYIO CBSI3b, 4 TAK K€ PAAUKAIBI METUI M STUI
Ha3bIBACTCS

1) 3-metun-3-3TundyTeH-3-oBast KHCI0Ta

2) 3-MeTHII-2-3TUII0YTeH-3-0Basi KUCJI0Ta

3) 2-meTun-2-3TundyTeH-2-0Bast KUCI0Ta

4) 2-meTun-3-3TiiI0yTeH-3-0Basi KUCIOTa

2. OneHoYHbIE CPeACTBA AJIsl POMEKYTOYHOM aTTecTAMU 00y4aloIuXCcst
[TpomesxyTouHasi aTTeCTalusl OCYIIECTBIsETCA B (POPMEKOHTPOIbHOM paboTsl (1 momyroaue 11
KJIace).

Dono oyeHOUHbIX CPeOCmE 013 NPOGEOEHUA RPOMEICYMOUHOU ammeCmayuu

JleMoBepcusi KOHTPOJIbHOI padoThI
1.. Paccunraiite 00BEM KHCIIOPO/1a, KOTOPBIH HEOOXOAMMO 3aTpaTuTh A nmoiaydenus 2111 kJx
TEIUIOTHI B COOTBETCTBUU C TepMoxumuueckuM ypaBHeHHeM C (TB) + O, (1) = CO,(1) + 394 xJx
2..Hanmummre ypaBHeHUs peakiuii, MpU MOMOIIM KOTOPHIX MOXXHO OCYIIECTBHUTBH CJEIYIOIIHE
npespamierusi: Cr — CrCls; —Cr(OH);— Cr;Os. [Jns mepexoma 1 cocTaBbTe AJIEKTPOHHBIN
0anaHc, yKa)KUTe OKUCIUTENb U BOCCTAHOBUTEIb.
3.HA3BAHMUE COJIX CITOCOBHOCTH COJIN K T'MAPOJIN3Y
A) cynbbuna amoMuHus 1. THIPOIN3Y HE MOJIBEpraeTcs
b) nutpar xxene3a (111) 2. ruaponuzyeTcst 1o KATHOHY
B) xnmopua Hatpus 3. TUAPOIU3YETCS MO aHUOHY
I') cunukat pyounus 4. THAPOIUIYETCS 110 KATHOHY M aHUOHY
4.Hanummte ypaBHEHUS PeakIuii, ¢ MOMOIIbI0 KOTOPBIX MOXXHO OCYIIECTBUTDH MPEBPALLICHUS:
FeO—Fe—FeCl;—Fe(OH);—Fe,0;
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5.Kakue u3 MONapHo MEePEUYHUCIICHHBIX pacTBOpOB BEIIIECTB, dbopMyIbI
kotopbix NaOH u HCI, KCl u H2S04, Na2CO3 u HNO3, CuCl2 u KOH, B3aUMOJICCTBYIOT
Jpyr ¢ apyroM? OTBET NOATBEPAUTE, 3alIMCaB COKPAIICHHbIE HOHHBIE YPAaBHEHUS.

6.0npenenuTe MacCoBYHO JOJIKO PACTBOPA, KOTOPBIA MOJMydnau npu cMemuBanuu 15 r. 20%
pactBopa coinu U 24 1. 5% pacTBopa 3TOM COIU

7.Paznenuth cMeCh BEIIECTB: JIPEBECHBIC, KEJIE3HbIE W MEIHBbIC OMWIKU. ['OMOreHHas WiIH
reTeporeHHast 3tTa cMech? OnuIuTe CocoObI pa3IeIeHHUs STOU CMECU

8.K 70 r Bonbl mobaBunu 15 r conu. Beraucnure MaccoByr J0J10 PaCTBOPEHHOTO BEIISCTBA B
pactBope. Kakoii Oyner KOHIIEHTpaIs pacTBOPa, €CIIU U3 HETO BBIMAPWIN 5 T. BOJBI?
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IIpunoxenne 2 k padoueil nporpamme

KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOT' O ITIPEJMETA

Pa3nen / rnaBa Ko
. Bunu Kanennapusie/
-BO un
Ne / Tema opmbI (baxTHeCKHe
4aco 3aHATHS
KOHTPOJIS
yueOHOro npeaMeTa B CPOKH HPOBCACHHA
10 kaacc/1 rox o6yuenus (136 yacon)
1 | AnarnocTuyeckmii cpe3 I | Ypok Bxonnou
KOHTPOJII U | KOHTPOJIb!
IIPOBEPKU TECTUPOBAH
3HAHUM W | ue
YMEHUM
Pa3zoenl.TeopemuueckueocrHoBblOp2aHuYecKoll Xumuu 16
2 | IIpenmet opranndeckoii xumui. [IpencraBneHne 0 MHOrooOpa3uu OpraHMUeCKUX 1 | Ypox
COEIMHEHUI. dopmupoBa
HUST HOBBIX
3HAHUU
3- | DNEeKTpOHHOE CTPOCHHUE aTOMa YTJIepOo/ia: OCHOBHOE M BO30YKJIEHHOE COCTOSHUSA. 2 | Ypok
4 | BaseHTHBIE BO3MOKHOCTH aTOMa yTJIEPOAaA. dopmupoBa
HUST HOBBIX
3HAHUI
5- | XuMuyeckas CBSI3b B OPraHUYECKHX COeTUHEHUIX. MeXaHn3Mbl 00pa3oBaHUs 2 | Ypok [Toypounsl
6 | xoBaneHTHOH cBs3u. CocoOBI pa3phiBa CBA3EH. dopmupoBa | i
HUSl HOBBIX | KOHTPOIIb:
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3HAHUU pabota Ha
ypoke
7- | Teopusi ctpoeHus opranndyeckux coennnenuit A. M. bytneposa. Ypok
8 dbopmupoBa
HUST HOBBIX
3HaHUHI
9- | Buabl u3omMepuu: CTpyKTypHasi, MPOCTPAaHCTBEHHAsI. DIEKTPOHHBIE () (PeKThI B Ypok [ToypouHsl
11 | MosieKyJlax OpraHMYeCKUX COCIUHEHUMN. dbopmupoBa | i
HUS HOBBIX | KOHTPOIIb!
3HAHUU pabota Ha
ypoke
12 | Ilpencrasienue o kiaccupukanuu u cucreMarnieckas HomeHnkiarypa (IUPAC) Ypok
- | OpraHMYeCcKuX BELIECTB dopmupoBa
14 HUSI HOBBIX
3HaHUHN
15 | Knaccudukanuys peakiuii B OpraHM4eCKON XUMHH. Ypok
dbopmupoBa
HUS HOBBIX
3HaHUUN
16 | O6061menme u cucTemMaTru3anus 3HaHuK 110 TeMe « TeopeTuyeckre OCHOBBI Ypok [Toypounsl
OpPraHUYECKON XUMUN KOHTpOJIA U | U
IIPOBEPKHU KOHTPOJIb:
3HAHUU 1 orpoc
yMEHUH
17 | KonTponbsHas pabota 1o Teme « TeopeTrnueckiue OCHOBBI OpTaHUYECKON XUMUM Ypox TemaTtuuec
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KOHTPOIIA U | KUU
MIPOBEPKHU KOHTPOJIb:
3HAHUN U KOHTPOJIbHA
YMEHUI s pabota
I'nasa 2. YraeBoaopoasbl 39
Ilpedenvhuie y2neeo000poowl (ankanvl u YUKI0AIKAHbY)
18 | AnmkaHbI: TOMOJIOTHYECKHH psif, 001as popMya, HOMEHKIATypa U U30MEPHs, 1 | Ypok
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI dbopmupoBa
HUST HOBBIX
3HAHUU
19 | ®dusnueckre u XUMUYECKUE CBOMCTBA AJIKAHOB. 2 | Ypok
- dbopmupoBa
20 HUSI HOBBIX
3HAHUHI
21 | Haxoxnenue ankanoB B pupojie. CrocoObl MOTy4YeHHs ¥ IPUMEHEHHUE aTKaHOB 1 | Ypok
dopmupoBa
HUST HOBBIX
3HAHUU
22 | HuknoankaHsl: obmas ¢popmyiia, HOMEHKIATYpa U U30MEPHsI, 0OCOOCHHOCTH 2 | Ypok
- | CTpOCHHS U XUMHUYECKHUX CBOWCTB, CIIOCOOBI TIOTYUYCHHS B TPUMCHECHHE dbopmupoBa
23 HHST HOBBIX
3HAHUI
24 | Pemienue pacy€THBIX 3a/1a4 HA OMpeJIesIeHUEe MOJEKYISIPHOM (popMyIabl 2 | Ypok [Toypounsl
- | OpraHUYECcKOTro BEIIEeCTBA IO MACCOBBIM JIOISIM aTOMOB 2JIEMEHTOB, BXOISIINX B dopmupoBa | i
25 | ero cocTas. HUSl HOBBIX | KOHTPOIIb:
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3HAHUU pabota Ha
ypoke
26 | Pemenune pacu€THBIX 33724 HA HAX0XKJICHHE MOJIEKYIISIPHOU (hOPMYJTBI Ypok [Toypounsl
- | OpraHuYecKoro CoeAMHEHUs o0 Macce (00beMy) MPOTyKTOB CTOPaHNS; dbopmupoBa | i
27 HUSI HOBBIX | KOHTPOJIb:
3HaHUU pabora Ha
ypoke
28 | ANKeHbI: TOMOJIOTHYECKHH psifl, 001as hopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U Ypok
- | IPOCTPAHCTBEHHOE CTPOEeHHE MOJIEKyd. CTPyKTypHasi U UC-TPaHC-U30MEepUs dbopmupoBa
29 | ankeHOB HUSI HOBBIX
3HAHUU
30 | ®dusnueckre U XUMUYECKHE CBOMCTBA aJikeHOB. [IpaBmiio MapkoBHUKOBa Ypok
- dopmupoBa
31 HUS HOBBIX
3HaHUHN
32 | CiocoOsI oTy4YeHus: 1 IPUMEHEHNE aTKEHOB Ypok
dbopmupoBa
HUSL HOBBIX
3HaHUUN
33 | IIpaktuueckas padora Ne 1 mo Teme "[lomydenue sTuiIeHa U U3yYEHHE €TI0 CBOHCTB" Ypok [Toypounsl
dopmupoBa | i
HUS HOBBIX | KOHTPOJIb!
3HaHUHN [IPAKTUYECK
ast pabora
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34

AJIKa,Z[I/IeHLII COprDKéHHLIe, HU30JIMPOBAHHLIC, KYMYJIHUPOBAHHBIC. OcoOeHHOCTH
OJICKTPOHHOI'O CTPOCHU

Ypok
dopmupoBa
HHS HOBBIX
3HAHUU

35

36

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JUECHOB

Ypok
dbopmupoBa
HUSA HOBBIX
3HAHUI

37

38

Crioco0bI nostyueHus 1 npuMeHeHune ankaaueHoB. Kayuyku.Pesuna.

Ypok
dopmupoBa
HUS HOBBIX
3HAHUU

39

AJKWHBI: TOMOJIOTHYECKHIA psijt, o0mmas popmyiia, HOMEHKIIATypa, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, PH3MUECKUE CBOMCTBA

Ypoku
KOHTPOJIA U
IIPOBEPKHU
3HaHUN U
YMEHHUH

[Toypounsl
i
KOHTPOJIb:

paborta Ha
ypoKe

40

41

XHMHU4YecKre CBOMCTBA aJKUHOB

Ypoku
KOHTPOJIS U
MIPOBEPKU
3HAHUW U
yMEHUH

42

CriocoObI moTyueH s 1 IPUMEHEHUE aJIKHHOB

Ypoku
KOHTPOJIS U
MIPOBEPKHU
3HAHWUM U
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yMEHUU

43 | Pemenue 3aau: pacu€Thl O YPaBHEHUIO XUMHUECKOU peaKIuu Ypoku IToypounsl
KOHTPOJSA U | U
IIPOBEPKU KOHTPOJIb:
3HaHUU U pabora Ha
YMEHUI yYpOKe

44 | Cucrematuzaius u 06061eHue 3Hanuit o teme «IIpenenpHbie U HepeAeIbHbIE Ypoku Tematnuec

- | YIJIeBOAOPOIBDY KOHTPOJIL U | KUH

45 MIPOBEPKHU KOHTPOJIb:
3HaHUN U TECTUPOBAH
yMEHUU ue

46 | ApeHbI: TOMOJIOTHYECKHH psifl, 001ast popMyiia, HOMEHKIATypa. DIEKTPOHHOE Ypoku [Toypounsl

- | MPOCTpaHCTBEHHOE CTPOCHHUE MOJIEKYJ OEH30J1a U TOIyoJa, X (prusndeckue KOHTpoJIA U | #

47 | cBoiicTBa. IIPOBEPKU KOHTPOJIb:
3HaHUU U pabora Ha
YMEHUH YpOKe

48 | Xumudeckre CBONCTBA apEHOB: PeaKIIMK 3aMEeIECHUSI. Ypoku [ToypouHsl
KOHTPOJSA U | U
MIPOBEPKHU KOHTPOJIb:
3HaHUN U paboTta Ha
yMEHUU YpOKe
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49 | Xummnueckue CBOMCTBA ApEHOB: PEAKIIMU ITPUCOEANHEHHUS. Ypoku [Toypounsl
KOHTPOJII U | U
IIPOBEPKU KOHTPOJIb:
3HAaHUU U pabota Ha
yMEHUU YpOKe
50 | IIpencraBiienre 00 OPUESHTUPYIOIIEM ICHCTBUH 3aMECTUTENICH B OCH30JIbHOM Ypoku [ToypouHsl
KOJIbIIE KOHTPOJSA U | U
MIPOBEPKU KOHTPOJIb:
3HAHUHN 1 pabora Ha
YMEHHI ypoKe
51 | XuMHueckue CBOMCTBA apeHOB: OKUCICHHE TOMOJIOTOB OEH307a. Ypoku IToypounsl
KOHTPOJIA U | U
IIPOBEPKU KOHTPOJIb:
3HAaHUU U pabota Ha
yMEHUU YpOKe
52 | OcoOGEeHHOCTH XUMUYECKUX CBOICTB CTHUPOJIA. Ypoku [Toypounsl
KOHTPOJSA U | U
MIPOBEPKU KOHTPOJIb:
3HAHUHN 1 pabora Ha
YMEHHI ypoKe
53 | CriocoObl osryueHus 1 IPUMEHEHNE apeHOB Ypoku [Toypounsl
- KOHTPOJIA U | U
54 IIPOBEPKU KOHTPOJIb:
3HAaHUU U pabota Ha
yMEHUU YpOKe
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55 | 'eneTnueckas CBs3b MEX/Y Pa3IMYHBIMU KJIACCAMHU YIJIEBOJIOPOJOB Ypok [Toypounsl
- IIPUMEHEHU | U
56 Yl 3HAHWM HAa | KOHTPOIIb:
IIPAKTUKE pabota Ha
ypoke
T'anocennpouseoonviey2neso00pooos
57 | DneKTpOHHOE CTPOSHHE TATIOT€HOIIPOU3BOIHBIX YTIIEBOI0POIOB. XUMHUYECKHE Ypok
CBOICTBa dbopmupoBa
HUS HOBBIX
3HAHUU
58 | Pemenue 3amay Ha Ypox
HaXO0XKJICHUEMOJIEKYIIPHON(OPMYITBIOpraHMYeCKOrocoe InHeHusImoMacce(00bemMy ) dbopmupoBa
POLYKTOBCTOpaHUs; HUSL HOBBIX
3HaHUI
59 | Pemenwue 3aa4 Ha onpeeeHIe MOJIEKYIISIPHOM (OpMyIIbI OPraHMYECKOTO BEIECTBa Ypok
10 MAaCCOBBIM JIOJISIM aTOMOB AJIEMEHTOB, BXOJISIIIUX B €I0 COCTAB; dopmupoBa
HUSL HOBBIX
3HAHUU
60 | PacuérpinoypaBHEHUIOXUMUYECKOUPEAKITNT VYpok [ToypouHnsl
dbopmupoBa | i
HUS HOBBIX | KOHTPOJIb:
3HAHUH paboTa Ha
ypoke

Ilpupoonsvie ucmounuku y2ne6000pooos
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61 | IIpupoanble HCTOYHMKY yIiIeBOAOPOAOB. IIpuponaHblil ra3, KaMEeHHBIN yIrob 1 | Ypox
dopmupoBa
HUS HOBBIX
3HAHUU

62 | Hed1p 1 ciocoOs! €€ nepepadotku. [Ipumenenre npoayKToB nepepadoTku HeTH 1 | Ypoku Tematuuec
KOHTpOJIS U | KU
IIPOBEPKU KOHTPOJIb:
3HaHUN U MIPAKTUYECK
yMEHUH ast pabora

63 | O6oOuIeHNEe U CUCTEeMaTH3aIMsI 3HaHUH 110 TeMe « Y TIEBOA0POAbD) 2 | Ypoku [Toypouns!

- KOHTpPOJIA U | U

64 IIPOBEPKU KOHTPOIIb:
3HAaHUU U pabota Ha
YMEHUU YpOKe

65 | KonTponwsHas pabota 1o teme: «YTJIeBOI0PO b 1 | Ypoku Temartuuec
KOHTpOJIS U | KU
IIPOBEPKU KOHTPOJIb:
3HaHUN U KOHTPOJIbHA
yMEHUH s paboTa

I'naBa 4. Kuciopoaconepxamue coeJHHeHHUA 45
Cnupmut. Denon 11
66 IIpenenbHbIE OTHOATOMHBIE CITUPTHIL: 1 Ypox dpopmMHpoBaHUsT HOBBIX

TOMOJIOTHUYECKHUH psij1, o0mas ¢popmyna, 3HAHUU
CTPOCHHE MOJIEKYJI, U30MEpHH,

HOMEHKJIATYpa, KJIaCCHU(PHUKAIIHS,
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¢u3nueckue CBONUCTBA.

67-68 | Xumuueckue cBONCTBA MPEEIbHbBIX Ypoxk dhopmMHupoBaHUsT HOBBIX

OJIHOATOMHBIX CIIMPTOB. 3HAHUU

69 CriocoObl TTOJTyYeHUST U IPUMEHEHUE Ypok hopMupOBaHHSI HOBBIX
OJTHOATOMHBIX CIIMPTOB. 3HaHUU

70 ITpoctbie 3¢upbl: HOMEHKIATYpa U Ypok dpopMHpOBaHUsT HOBBIX
U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U 3HAHUU
XUMUYECKHUX CBOMCTB

71 MHOroaTomMHsl€ CIIUPTHI: Ypoxku koHTposs 1 ipoBepku | [IoypouHsbIii KOHTPOIIB:
STUJICHTJIMKOJb U TJIMLIEPHH, UX 3HAaHUW U YMEHUHN paboTa Ha ypoke
¢buznyecKkre 1 XuMHUYeCKre CBOMCTBA

72 CrniocoObl osTyueHust 1 IpUMEHEHNe Ypoku KOHTpOIIs U TpoBepku | [ToypouHbIi KOHTPOJIB:
MHOT'0OaTOMHBIX CIIMPTOB 3HAHUW U YMEHUNI paboTa Ha ypoke

73 @DeHoI: CTPOEHUE MOJIEKYJIBI, Ypox dpopmHupoBaHUsT HOBBIX
(busnueckue cBoiicTBa. TOKCHYHOCTH 3HAHUU
¢denona. XuMHYECKHE CBOMCTBA
¢enona.

74 CriocoObl TOJTyYeHUS U IPUMEHEHUE Ypoku KoHTpoJist U ipoBepKU | [IoypouHbI KOHTPOJIb:
¢denona 3HAHUW U YMEHUU pa0oTa Ha ypoke

75 ITpakTudeckas padora Ne 2. Pemenue Ypoxku KoHTpoJIs U 1ipoBepku | [IoypoyHBbIii KOHTPOIIB:
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 3HAHUW U YMEHUN npakTuyeckas pabora
"Cruptel 1 peHonbr"

76 CucremaTtu3zanus 1 000011eHNe 3HaHUN Ypok KoHTpos U npoBepku | Tematndeckuii KOHTPOJIb:
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1o Teme «CupThl U (PEeHOITBI»

3HaHUU U YMEHUI

KOHTpOJIbHAs paboTa

KapGonniabHble coeinHeHusi: ajibaeruabl 1 KeToHbl. KapOoHoBbie kucaothl. Cioxubie 3¢upsbl. Kupsi (24)

77 AJbJIETU]IBI U KETOHBI: JICKTPOHHOE Ypok dhopMHpOBaHUS HOBBIX
CTpOEHUE KapOOHMIIBHOM IpyMIIbI; 3HaHUU
TOMOJIOTHUYECKHUE Psi/ibl, 0011ast
bopmyia, u3oMepus 1 HOMEHKJIATypa

78 ANbIeTubl M KETOHBI: (PU3UUECKUE VYpox ¢popMHpOBaHUS HOBBIX
CBOMCTBA; pEaKLU IIPUCOCIUHEHUS 3HAHUUN

79 Peaknnn okncneHus 1 Ka4eCTBEHHBIE Ypoku KOHTpOs ¥ ipoBepkH | [IoypouHBIil KOHTPOIIB:
peakuuy aJlbIeruI0B U KETOHOB 3HAaHUU U YMEHUHI paboTta Ha ypoke

80 CriocoObI osryueHust aabAeruI0B U Ypoxk ¢popMHpOBaHUS HOBBIX
KETOHOB 3HAHUU

81 OnHOOCHOBHBIE NPEIETIbHBIE Ypox ¢popMHpOBaHHUS HOBBIX
KapOOHOBBIE KUCIIOTHI, 0COOCHHOCTH 3HaHUH’
CTPOEHHUs X MOJIEKyJI. MI3oMepus n
HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX
¢uznyeckue cBoicTBa

82-83 | XuMuueckue CBONCTBa MPEACIbHBIX Ypok hopMHpOBaHUS HOBBIX

OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT 3HaHUU

84 Oco0eHHOCTH CBOMCTB MypaBbHUHOMN VYpox ¢popMHpOBaHUS HOBBIX
KUCIOTHI. MHOTOOOpa3ue kKapOOHOBBIX 3HAHUUN
KHCJIOT

85-86 | OcobeHHOCTH CBOMCTB: HEMPEICTHHBIX Ypok dhopMHupoBaHHs HOBBIX

64




U apOMaTUYCCKUX Kap6OHOBI:>IX,

JTUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX

kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT

3HAHUN

87-88 | CnocoObl nony4eHust 1 IpUMEHEHNE Ypok popmupoBaHUs HOBBIX
KapOOHOBBIX KHCIIOT 3HAHUH
89 CrnoxxHbIe A(DUPBI: TOMOJIOTHICCKUT Ypok hopMHpOBaHUS HOBBIX
psia, oOuas popmyna, U30OMEpHs U 3HaHUN
HOMEHKJIaTypa
90-91 | ®usnueckrue U XUMUYECKUE CBONCTBA VYpox ¢popMHpOBaHUS HOBBIX
a¢upoB 3HAHUU
92-93 | [Ipaktuueckas padota Ne 3. Permenue Ypok dhopMupOBaHHS HOBBIX
9KCIIEPUMEHTAJIbHBIX 33a4 0 TeEME 3HaHUH’
"Kap6oHoBsie kucinoThl. ClI0KHbBIE
a¢upsr"
94 XKupsr: ctpoenue, pu3nUecKue u Ypox ¢popMHpOBaHUS HOBBIX
XUMHYECKHE CBOMCTBA (THAPOIU3) 3HaHUI
95 Oco0OeHHOCTH CBOICTB KUPOB, Ypok popmupoBaHHs HOBBIX
COJIepKAIUX OCTATKH HEMPEIeIbHBIX 3HAHUU
KHUPHBIX KUCIIOT. JKUpBI B IprpoIe
96 MBpi1a Kak CoJI BBICIIUX KapOOHOBBIX Ypok popmupoBaHUs HOBBIX

KHCJIOT, UX MOIOIIEE JICHCTBHUE.
[ToHsITHE O CHHTETUYECKUX MOFOIINX
cpenctBax (CMC)

3HAHUMN
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97-98 | I'eneTnueckas cBsA3b yIJIEBOAOPOJOB U 2 YPok npUMEHEHUN 3HaHUU [Toypo4Hblii KOHTPOJIB:
KHACJIOPOJICOIEPKAIUX OPraHUYECKUX Ha MPAKTHUKE pabota Ha ypoke
BEIIECTB
99-100 | Cucremaruzanus u 0000IICHNE 3HAHUIA 2 Ypoku KoHTposist U ipoBepku | TemaTnyeckuil KOHTPOJIb:
o teMe «Kucnopoacoaep:xarne 3HAHUW U YMEHUU KOHTpOJIbHAs paboTa
BELIECTBa»
T'maBa 5. YrieBoanl 10
101 OO0mras xapaKTepucTUKa YriieBOJIOB U 1 Ypok dhopMupoBaHHs HOBBIX
KJaccuukanus yriieBooB (MOHO-, T1- 3HAHUN
Y TIOJIUCAXaPHIbI)
102 MoHocaxapuabl: Gpu3nuecKue cBOiCTBa 1 VYpok ¢popMHpOBaHUS HOBBIX
Y HAXOKJICHUE B IIPUPOJE. 3HaHUU
XUMUYECKUE CBOKCTBA.
103 [IpumeHneHue rioKo3bl, €€ 3HaUeHUE B 1 Ypok popmHpoBaHHs HOBBIX
KU3HEESITeIbHOCTU OpraHu3Ma 3HaHU’
104 Jucaxapupl: caxapo3a, MajibTO3a U 1 Ypok hopMHpOBaHUS HOBBIX
nakto3a. HaxoxneHnue B npupoje u 3HAHUI
MPUMEHEHUE JUCaXapUuIoB
105- | Tlonucaxapupl: cTpoeHUE 2 Ypox ¢popMHpOBaHUS HOBBIX
106 MaKpPOMOJIEKYJ, PU3NIECKUE U 3HAHUUN
XUMHUYECKHE CBOICTBA, TPUMEHEHNE
107- | Pemienue pacyeTHBIX 3a7a4 Ha 2 Ypoku npumeHeHnit 3Hanui | [loypodHbIil KOHTPOJIb:
108 onpeeseHUE JOJIM BbIX0/1a MPOAYKTa Ha MPaKTUKE paboTta Ha ypoke
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pCakiun OT TCOPCTUICCKHU BO3MOKHOI'O

109 Cucremaru3zanys 1 0000IIeHNe 3HAHUI 1 VYpoku npumenennii 3HaHuil | [loypodHbIil KOHTPOJIB:
0 YTJIEBOJIaM. Ha MPaKTHUKE paboTa Ha ypoke

110 KontponbHas pabora no reme 1 Ypoku KOHTpoust U poBepku | TemaTndeckuil KOHTPOJIb:
"Kucnopoacoaepamme opraHu4eckue 3HAHUN U YMEHHI KOHTpOJIbHAsI paboTa
COETMHEHHUS "

I'maBa 6. A3oTcoaepskaniue coeMHECHUS 20

111- | AMuHBL: KIaccuduKanus, CTpoeHue 2 VYpok ¢popMHpOBaHUS HOBBIX

112 MoJIeKyJ1, oOuiast popmyia, usomepus, 3HAHUMN
HOMEHKJIaTypa U (pu3nvYecKre CBOMCTBA

113- | Xumuyeckue cBOicTBa anupaTHIECKIX 2 Ypox ¢popMHpOBaHHUS HOBBIX

114 aMUHOB 3HAHUMI

115- | AHWIMH: CTpOCHUE aHUJIMHA, 2 Ypok dhopMHUpOBaHHS HOBBIX

116 0COOCHHOCTH XUMHUYECKHX CBOICTB 3HAHUI
aHWJIMHA

117- | CriocoObl momyueHus 1 NpUMEHEHUE 2 VYpox ¢popMHpOBaHUS HOBBIX

118 ann(paTHIECKUX aMUHOB 3HAHUMI

119- | AMHHOKHCIIOTBI: HOMEHKJIATypa U 2 Ypok popmupoBaHUs HOBBIX

120 n3omepus, (pu3ndecKue CBONCTBA. 3HAHUU
OTtaenpHBIE MTPEICTaBUTENH O-
aMHHOKHCIIOT

121- | XuMHueckne CBOMCTBa aMUHOKHUCIIOT, 2 Ypok ¢popMHpOBaHUS HOBBIX

122 uX OMOJIOTHYECKOE 3HAUCHHE 3HAHUMN
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amuHOKucIoT. CUHTE3 U ruapoJimn3
INCITUA0B

123- | benku kak NpUpOIHBIE MTOJIUMEPHL; Ypox ¢popMHpOBaHNUS HOBBIX

124 CTPYKTYpHbI O€JIKOB 3HAHUMN

125 XUMHYECKUE CBOMCTBA OCIIKOB Ypok dhopmupoBanust HOBBIX | [loypouyHBIi KOHTPOIIb:

3HaHUU paboTta Ha ypoke

126- | Azorcoaepxkalue reTepoLuKINIYeCKIe VYpox ¢popmupoBanust HOBbIX | [IoypouHBIif KOHTPOJIb:

127 coequHeHns. HyKIIeHHOBBIE KUCITOTHI: 3HAHUU paboTa Ha ypoke
COCTaB, CTPOCHHUE U OMOJIOTHIECKas
poib

128 [TpakTrueckast pabota Ne 4. Pemenue Ypoku KOHTpOJs M IpoBepkH | TemaTnueckuil KOHTPOJIb:
JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 3HAaHUU U YMEHUHI IpakTUyeckas padora
"A30TCoAepIKAIINE OpPraHUYECKUe
coequHeHus"

129 [IpakTuyeckas pabora Ne 5. Pemenue Ypoku KOHTPOJIA U IPOBEpKH | TemaTnuecKuil KOHTPOJIb:
9KCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 3HaHUU U YMEHUHI npakTuyeckas padbora
"Pacrio3HaBaHUE OPraHUYECKUX
coequHeHnin"

130 KonTponbhas padota no teme Ypoku KoHTposist U nipoBepku | Tematnyeckuil KOHTPOJIb:

"A30TCcoeprKale OpraHunIecKre
coequHeHus"

3HAHUM U YMEHHU

KOHTpOJIbHAsI paboTa

Buicokomonexynapuuviecoeounenusn

131

OCHOBHBIE TTOHSTHS XUMHH
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/II‘/'I )48

Ypok dhopMHpOBaHHS HOBBIX
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METO/Ibl UX CUHTE3a - OJUMEPHU3aLIUS U 3HaHUN

MOJINKOHICHCALIMS
132 [Inactmaccel. YTunuszanus u 1 VYpox ¢popmupoBanust HOBbIX | [IoypodHBIi KOHTPOIIB:

nepepaboTKa IIacTUKa 3HaHUU BBICTYTUICHHE C

JOKJIaJaM1

133 DIacTOMepbl: HATYpalbHbBIN 1 Ypoxku koHTpoJist ¥ ipoBepku | [loypounsrit

CUHTETUYECKHE KayuyKku. Pe3nna 3HaHUU U YMEHUH KOHTPOJIb:0IPOC
134 BoiokHa: HaTypalbHBIE, 1 VYpox ¢popMHpOBaHUS HOBBIX

HCKYCCTBEHHbBIE, CHHTETUUYECKHUE. 3HAHUI

[Tonumepsl crienManbHOTO HA3HAYCHUS
135 [TpakTrueckast pabota Ne 6. Pemenue 1 Ypoku KOHTpOJs M IpoBepkH | TemaTnueckuil KOHTPOJIb:

JKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME 3HaHUU U YMEHUH IpakTudeckas pabora

"Pacno3HaBaHue miacTMacc u

BOJIOKOH"
136 O06o0011eHnEe U cUCTeMaTU3aIUS 1 VYpoku KoHTpoJs U ipoBepkH | [loypouHBIil KOHTPOIIB:

M3YUYEHHOT0 MaTepHalia o TemMe 3HaHUN U YMEHHM BBICTYIUICHHE C

"BbICOKOMOIEKYIISIPHBIE COCTUHEHUS " JOKJIagaMu

11 kaacc/2 roa o6yuenus (136 yacoB)
Pasgen / rmasa Koi- KanennapHbie/
BO Bun n dopmel
Ne / Tema Tun 3ansaTHsA $op baxTieckue
4aco KOHTPOJISt
y4eOHOro npeamMera B CPOKH MPOBCCHHA
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I'naBa 1. Ctpoenue atoma

1 Ctpoenue aToma

Ypox
hopmMupoBaHHs
HOBBIX 3HAHUU

2 CrtpoeHne aToOMHOTO siipa. M3oTonsl. SnepHble peakuun

Ypok
(dbopmupoBaHus
HOBBIX 3HAHUU

3 CocTtosiHue 31eKTpoHa B arome. KBaHTOBBIE Uncia

Ypoxku
MPUMEHEHUI
3HaHUN Ha
MIPaKTUKE

4 CrpoeHHe 3JEKTPOHHBIX O000JIOUEK AaTOMOB. DJEKTPOHHBIE H
AIIEKTPOHHO-Tpaduueckue GopmMyIisl

Ypok
(dbopmupoBaHus
HOBBIX 3HAHUHU

5 Otxkpsitue .. Menneneessim [lepuoanueckoro 3akoHa Ypoku [Toypounsrii
MIPUMEHEHNN KOHTPOJIb:
3HAHUI Ha | paboTa Ha ypoOKe
IIPAKTUKE

6 Ilepnonnueckuii 3aKOH U CTPOCHUE aToMa Ypok
¢dbopmupoBaHus
HOBBIX 3HAaHUHI

7 3aBUCHUMOCTh CBOMCTB 3JIEMEHTOB M COEAMHEHHUH OT UX Ypoku

nonoxkeHuss B llepuommueckoit  cucreme.  3HaueHue MIPUMEHEHUN
Ilepnonnueckoro 3akoHa 3HAHUN Ha

70




IIPaKTUKEC

8 O06o6merne U cuctemarusanus 3HaHUU 1Mo Teme «Crtpoenwue | 1 Ypoku [Toypounslii
aToMa» KOHTPOJIS U | KOHTPOJIb:

MIPOBEPKHU pabota Ha ypoke
3HAHUU u
YMEHHU

9 KoHnTtponbHas padora mo teme: CTpoeHue aTroma 1 Ypok koHTpossa | TeMatnueckuid
u IIPOBEPKHU | KOHTPOJIb:
3HAaHUU U | KOHTPOJIbHAA
YMEHUU pabora

I'naBa 2. Ctpoenue BemecTsa. /lucnepcHbie cucTreMbl M PaCTBOPbI. 11

10 Xumunueckas cBs3b. loHHas cBA3b 1 Ypok
(dbopmupoBaHus
HOBBIX 3HAHUU

11 KoBanienTHast cBsI3b 1 Ypox
(dhopMupoBaHUs
HOBBIX 3HAHUU

12 Merannuueckas CBA3b 1 Ypok
¢dbopmupoBaHus
HOBBIX 3HAHUU

13 BonoponHas cBsa3b. OCHOBHBIE THIBI  MEXMOJEKYJApHOTO | 1 Ypok

B3auMoecTBUA. EnvHas npuposa XMMHYECKHUX CBs3en (dbopmupoBaHus

HOBBIX 3HAHUU
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14

HpOCTpaHCTBeHHOC CTPOCHUC MOJICKYJI

Ypok
(dopmupoBaHus
HOBBIX 3HAHUHU

15 IIpencraBneHNeOKOMIUIEKCHBIXCOEIMHEHHX. 1 Ypok
(hopMupoBaHUS
HOBBIX 3HAHUU
16 BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIApHOTO cTpoeHus. Tumsl | 1 Ypok
KPUCTAUTMUECKUX PEUIETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB. (dhopMupoBaHus
HOBBIX 3HAHUH
17 ITonsiTue O AUCTIEPCHBIX CUCTEMAX. 1 Ypok [Toypounsrit
- - (dhopMupOBaHHS | KOHTPOJIb:
CTHUHHBIE pacTBOPEHI. [IpeacTaBneHne 0 KOIJIOUIHBIX PaCTBOPAX. .
p P pea A p p HOBBIX 3HaHUI | paboTa Ha ypoke
18 CriocoObI BeIpaKeHUST KOHIIEHTPAIIUU PAaCTBOPOB. 1 Ypok [ToypouHblii
dhopMupoBaHHS | KOHTPOJIb:
HOBBIX 3HAHUI | paboTa Ha ypoke
19 O6o6mienne u cuctemartu3anus 3HaHuii o teme «Crtpoenue | 1 Ypok Temarnueckuii
BeliecTBa. JlucnepcHbIe CUCTEMBI U PaCTBOPHI» (hopMUpOBaHHS | KOHTPOIIb:
HOBBIX 3HAHUH | TECTUPOBAHUE
20 Kontponbnass pabora mo Teme: CrpoeHue  BemiecTBa. | 1 Ypox kouTpoms | TemMatnyeckuid
JucniepcHbIe CUCTEMBI U PACTBOPHI. u MIPOBEPKHU | KOHTPOJIb:
3HaHUN U | KOHTPOJIbHAs
yMEHUH paborta
Xumuueckue peakyuu 19
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21 Knaccudukanus XUMHYECKMX peaklMid MO YHCIy M COCTaBy Ypok
pearupymoIux BEeIEeCTB U IpYTruM NpU3HaKam (dopmupoBaHus
HOBBIX 3HAaHUHI
22 | Knaccudukanusi peakiuii 0 W3MEHEHHIO CTENeHEeH OKUCIICHUS Ypok
aTOMOB (hopMupoBaHUS
HOBBIX 3HAHUU
23 | CocraBieHHEe YpaBHEHMM OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX VYpok o6yuenus | [Toypounsrii
peakuui YMEHUAM U | KOHTPOJIb:
HaBbIKaM paboTa Ha ypoke
24 | TemnoBble H(QQEKTsl W NPUUUHBI TMPOTEKAHUS XHUMHUYECKHX Ypok
peakuuii (dbopmupoBaHus
HOBBIX 3HAHUU
25-26 | PacyeThl 1O TEPMOXUMHUYECKUM YPABHEHUIM Ypox obyuenus | [Toypodnsrii
YMEHUAM U | KOHTPOJIb:
HaBbIKaM paboTta Ha ypoke
27 | CKOpoCTb XUMHUYECKON PEAKIINH Ypok
(dbopmupoBaHus
HOBBIX 3HAHUU
28 | Karanu3 u xatanuzatopsl Ypok
(dhopMupoBaHUs
HOBBIX 3HAHUU
29 | XuMuueckoe paBHOBECHE Ypok
¢dbopmupoBaHus

HOBBLIX 3HAHUN
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30-31 | Pemienne 3agau no Tteme «CKOpPOCTh XMMHYECKOM pEeakLUu. Ypoku IToypounsiii
XVMHYECKOE PaBHOBECHE» MIPUMEHEHUN KOHTPOJIb:

3HAaHUU Ha | paboTa Ha ypoke
IIPaKTUKE

32 | [Ipaktuueckast pabota No 1 «CKOpOCTh XUMHUYECKUX PEAKITAM» Ypoxku Temarnueckuit
KOHTPOJIS U | KOHTPOJIb:
MIPOBEPKHU MpaKTU4ecKas
3HAHUI u | pabora
YMEHUH

33 | Ilpaktuueckas padora Ne 2 «XUMHUUECKOE PAaBHOBECHE» Ypoku Temarnyeckuii
KOHTPOJIS U | KOHTPOJIb:
IIPOBEPKHU IIPaKTHYECKas
3HAaHUU u | pabota
yMEHUH

34 DIEeKTPOUTHYECKAsT JUCCOIMAIIHS Ypox
(dhopMupoBaHUs
HOBBIX 3HAHUU

35 | CBoiicTBa pacTBOPOB JIEKTPOIUTOB Ypok
(hopMupoBaHus
HOBBIX 3HAHUU

36 | 'moponus Ypoxk
(dbopmupoBaHus
HOBBIX 3HAHUU

37 | Ilpaktuueckas padota Ne 3 «I'uaponms» Ypoxku [ToypouHnblii
KOHTPOJISI U | KOHTPOJIb:
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IIPOBEPKHU IIPAKTHYECKas
3HAaHUU u | pabota
yMEHUHI
38 | O6oOmeHne 1 cucTeMaTu3alys 3HaHUK 10 TeMe «Xumuueckue | 1 Ypoku [Toypounsrii
peakuum» KOHTPOJIS U | KOHTPOJIb:
MIPOBEPKHU pabota Ha ypoke
3HAHUU u
YMEHHU
39 | KonrponbHas paboTa 1o reme: XUMHUYECKHE PeaKLuU 1 Ypok kontpons | Temarnueckuit
u IIPOBEPKHU | KOHTPOJIb:
3HAaHUU U | KOHTPOJIbHAA
YMEHUU pabota
BeuecTBa 1 ux cBoiicTBa
Hememannwt 60
40 | Knaccugpukanust  HEOpraHMYeCKMX  BEIIECTB.  OCHOBaHuf, | 1 Ypok
KHCJIOTBI, COJIU. ¢dbopmupoBaHus
HOBBIX 3HAaHUHI
41 Okcuasl 2 Ypok
(dbopmupoBaHUs
HOBBIX 3HAHUH
42-43 | OcHOBaHUs 2 Ypox
hopmupoBaHHs

HOBBIX 3HAHUHI
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44-45

KucaoTtsl

Ypok
(dopmupoBaHus
HOBBIX 3HAHUHU

46

AmpoTepHbIe THIPOKCHIBI

Ypok
(hopMupoBaHUS
HOBBIX 3HAHUU

IToypounsIii
KOHTPOJIb:
paboTa Ha ypoke

47

Comnn

Ypok
(hopmMupoBaHHs
HOBBIX 3HAHUH

48

I'eHernueckas cCBsI3b MEXKIAY Kilaccamu
COEIMHEHUN

HEOPraHUYECKUX

Ypok
(dbopmupoBaHus
HOBBIX 3HAHUU

49

KonTponbhas paboTa o uToram mnoxyroaus

Ypok
hopmupoBaHUs
HOBBIX 3HAHUU

[IpomexxyTouna
g arTecTalus:
KOHTPOJIbHAS
pabora

50

OOm1ast XxapaKTEpUCTHKA HEMETAIIIOB

Ypok
(dopmupoBaHus
HOBBLIX 3HAHUU

51

Bonpopoa u ero coenunenus

Ypok
(hopMupoBaHUs
HOBBIX 3HAHUU

52-53

I"asmorensl ¥ UX COeAUHEHUS

Ypok
(dhopMupoBaHUs

76




HOBBLIX 3HAHUN

54

XaJbKOT€HbI — IIPOCTHIE BELIECTBA

Ypok
(dbopmupoBaHUs
HOBBIX 3HAHUU

55-57

CoenvHeHus cepbl

Ypok
hopmMupoBaHHs
HOBBIX 3HAHUU

58-61

A30T U ero COeTNHEHUA

Ypok
(dbopmupoBaHus
HOBBIX 3HAHUU

62-63

®docdop u ero coeqUHEHUS

Ypoku

KOHTPOJIS u

MIPOBEPKH

3HaHUHU u

YMEHHI

[Toypounsrii
KOHTPOJIb:
paboTa Ha ypoke

64-65

Yraepon u ero coeAMHEHUs

Ypoxku

KOHTPOJIS u

IIPOBEPKHU

3HAHUH u

yMEHU

IToypounslii
KOHTPOJIb:
NpaKkTU4ecKas
pabota
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66-67 | KpemHuii u ero coeAMHEHUs Ypoku IToypounslii
KOHTPOJIS KOHTPOJIb:
IIPOBEPKHU IIPAKTHYECKAs]
3HAaHUU pabota
yMEHUHI
68 [TpakTnueckas pabota «Pemenne Ypoku [Toypounsiit
SKCIIEpPUMEHTATIbHBIX3a1aunIoTeMe «l aloreHbl»; KOHTPOJIS KOHTPOJIb:
MIPOBEPKHU MpaKTHYeCcKast
3HAHUI pabora
YMEHHI
69 [IpakTuyeckas padora «Pemenune Ypoku IToypounslii
JKCIEpUMEHTATIbHBIX3a1aunoTeMe «Cepanee COeAMHEHUN. KOHTPOJIS KOHTPOJIb:
IIPOBEPKHU IIPAKTHYECKAs]
3HaHUU pabota
yMEHUHI
70 [TpakTuueckas pabota «Pemenne Ypoku [Toypounsiit
JKCIEPUMEHTATIBHBIX3a/1a4II0TEME KOHTPOJIS KOHTPOJIb:
«A3zotudochopurnxcoeAMHEHUS. MIPOBEPKHU MpaKTHYeCcKast
3HAHUI pabora
YMEHHI
71 Pewenne 3amad Ha OIpefelieHHE MAacCOBOM JOIM HCXOJHOTO Ypoku IToypounslii
BELIECTBA WJIU MPOAYKTA B PACTBOPE KOHTPOJIS U KOHTPOJIb:
IIPOBEPKHU paboTa Ha ypoke
3HaHUU U
yMEHUHI
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72-73 | Pemienue 3a/1a4 Ha BIYHMCIEHHEMAacChl(00beMa, KoIUYecTBa Ypoku IToypounslii
BELIECTBA)IPOAYKTOBPEAKLINH,ECTUOAHON3BEILIECTBUMEETIIPUMEC KOHTPOJIS U KOHTPOJIb:
u; IIPOBEPKHU pabota Ha ypoke
3HaHUHU U
yMEHUHI
74 | Pewenue 3a1a4 Ha «BBIXOJ IPOIYKTa» Ypoku [Toypounslii
- MIPUMEHEHNN KOHTPOJIb:
75 3HaHUU Ha | paboTa Ha ypoke
IIPAKTUKE
76 | Pemenue 3a1a4 Ha «U30BITOK-HETOCTATOK Ypoku IToypounslii
- IIPUMEHEHUN KOHTPOJIb:
77 3HaHUN Ha | paboTa Ha ypoke
MIPaKTUKE
78 | Pemienue 3a1a4 Ha «TUI COJIM» Ypoku IToypounsIii
- MIPUMEHEHU N KOHTPOJIb:
79 3HaHUN Ha | paboTa Ha ypoke
MIpaKTUKE
80 | Pemenue 3anay Ha MOJIIPHYIO KOHLIEHTPALIMIO Ypoku IToypounsiii
- IPUMEHEHNN KOHTPOJIb:
83 3HaHUN Ha | paboTa Ha ypoke
IIPaKTUKE
84 | Pemenue 3a1a4y Ha HEMOJIHOE Pa3I0KEHUE Ypoku [Toypounsiit
- IIPUMEHEHUN KOHTPOJIb:
87 3HaHUH Ha | paboTa Ha ypoke
MIPaKTUKE
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88 | Pemenue 3anay Ha KpUCTAJIIOTUAPATEI Ypoku IToypounslii
- MIPUMEHEHUN KOHTPOJIb:
91 3HaHUHN Ha | paboTa Ha ypoke
MIPAKTUKE
92 | Pemienue 3a1a4 Ha aTOMUCTTUKY Ypoku [Toypounsiit
- IIPUMEHEHU N KOHTPOJIb:
95 3HAaHUU Ha | paboTa Ha ypoke
MIpaKTUKE
92 | Pewenue 3aga4 Ha cMecu Ypoku IToypounslii
- IIPUMEHEHNN KOHTPOJIb:
93 3HAHUHN Ha | paboTa Ha ypoke
MIPAaKTHKE
94 | Pewienue 3aaa4 Ha 3JEKTPOIU3 Ypoku [Toypounsiit
- MIPUMEHEHU N KOHTPOIJIb:
95 3HaHUU Ha | paboTa Ha ypoke
MIPaKTUKE
96-97 | Pemienne KOMOMHHPOBAHHBIX 3a7a4 Ypoxku [Toypounsrii
KOHTPOJIsS U | KOHTPOJIb:
MIPOBEPKH paboTa Ha ypoke
3HaHUN u
yMEHUHI
98 | O6o6menue no Teme «Hemeramasn Ypox [Toypounsrii
00001IeHus KOHTPOJIb:
3HaHUH pabota Ha ypoke
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99 | KontponbHas pabota o teme «HemeTtamib. 1 Ypok kontpons | Temaruueckuit
3HAaHUU KOHTPOJIb:
KOHTPOJIbHAS
pabota
Memannu 28
100 [Tonoxxenne merannossllepuoauueckoiicucreme 1 Ypoxk IToypounsiit
XUMUYECKUXIIEMEHTOB. (dbopMHpOBaHUS | KOHTPOJIb:
HOBBIX 3HAHUU | paboTa Ha ypoke
Oco0eHHOCTUCTPOCHUAIEKTPOHHBIX000I04€KaTOMOB METAIJIOB.
101 O6mmedu3nueckne cBoicTBa MeTayioB.lIpumMeneHnemeTamioB B | 1 Ypok
ObITYy, ipupoaenTexHuke. CriiaBbIMETaIoOB. (dhopMupoBaHUs
DNEKTPOXUMUYECKUIPATHANPSKECHUIMETAIIJIOB. HOBBIX 3HAHUN
102 OO01e XUMHUYECKHE CBOMCTBA METAJLIIOB. 1 Ypok
(dbopmupoBaHus
HOBBIX 3HAHUH
103 [Tonydyenue MeTannoB 1 Ypok
hopmupoBaHUs
HOBBIX 3HaHUI
104- | Dnexrponns. 2 Ypok
105 (dbopmupoBaHus

HOBLIX 3HAaHUU
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106

Kopposus metannos

Ypok
(dopmupoBaHus
HOBBIX 3HAHUHU

IToypounslii
KOHTPOJIb:
pabota Ha ypoke

107- | llenouHble MeTaLIbI Ypok

108 (hopMupoBaHUS
HOBBIX 3HAHUU

109- | bepuinuii, MarHuii ¥ MIEJIO0YHO3EMETbHBIC METAILITBI Ypok

110 (hopmMupoBaHHs
HOBBIX 3HaHUHI

111- | AntoMUHUMN U €r0 COETUHEHUS Ypoxku

112 NIPUMEHEHUN
3HAHUU Ha
MPaKTUKE

113 MeTtamibl ToOOYHBIX TOATpyIIT. Meab Ypok
hopmupoBaHus
HOBBIX 3HaHUI

114 [uux Ypok
(dopmupoBaHus
HOBBIX 3HAHUU

115- | XKeneszo Ypok

117 (hopMupoBaHUs
HOBBIX 3HaHUI

118- | Xpom Ypok
119 ¢dbopmupoBaHus
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HOBBLIX 3HAHUN

120- | Mapranen Ypok
121 (dbopmupoBaHUs
HOBBIX 3HAHUU
122 | IlpakTudeckas padota «PenmeHnesKcnepuMeHTalbHBIX3aa49I10 Ypok [Toypounblii
TeMe «MeTaIbINIaBHBIXITOATPYIII; (GbopMHpOBaHUS | KOHTPOJIb:
HOBBIX 3HaHUI | paboTa Ha ypoke
123 | IIpakTnueckas pabora «PemieHne sKCIepUMEHTAIBHBIX 3a7a4 110 Ypok IToypounslii
TemMe «MeTabl TOOOYHBIX TOATPYII. (dbopMHpOBaHUS | KOHTPOJIb:
HOBBIX 3HaHUI | paboTa Ha ypoke
124 | O6o0menue U cucTeMaTH3anus 3HaHUH 1Mo Teme «BemecTBa u ux Ypok [Toypounsrii
CBOMCTBa» (GopMHpOBaHUS | KOHTPOJIb:
HOBBIX 3HaHUI | paboTa Ha ypoke
127 | KontponbHas paboTa o teme «MeTaibh» Ypok kontpoisa | Tematnueckuit
u IIPOBEPKHU | KOHTPOJIb:
3HAaHUU U | KOHTPOJIbHAS
YMEHUU pabota
Xumus 6 ycuznu odbwecmea
128 | Xumus u npou3BOoACTBO Ypok
(dopmupoBaHus

HOBBLIX 3HAaHUN
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129 | Xumus u cenbckoe X0391MCTBO Ypok IToypounslii
(dbopMHUpOBaHUS | KOHTPOJIb:
HOBBIX 3HaHUI | paboTa Ha ypoke
130 | Xumust v mpoOIIeMBbl OXpaHbl OKPYIKAIOIIEH CpeIbl Ypok
(hopMupoBaHUS
HOBBIX 3HAHUU
131 | XuMus 1 moBceIHEBHAA )KU3HD YEJIOBEKA Ypok
(hopmMupoBaHHs
HOBBIX 3HaHUHI
132- | O6o6maromiee moBTOpeHue o TeMe: ['eHeTnueckas CBA3b MEKIY Ypok IToypounsiit
136 | kmaccamMu OpraHM4eCKMX U HEOPTaHUYECKUX COEIMHEHUN MIOBTOPEHMS, KOHTPOJIb:
cucremMaTH3any | paboTa Ha ypoke

h U 0000I1IeHNS
3HAHHMH,
3aKpeTICHUS
YMEHHU
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JUCT BHECEHUA U3MEHEHU

IIpunoxenue 3 k padbo4yeil mporpaMmme

Ne TekcT u3sMeHeHus IIporokou 3acenanus
/11 Ne Jarta
2026 — 2027 y4eOHBIM roj
1.
2.
2027 — 2028 y4ueOHbIH roj
1.
2.
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