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IMosicuuTeIbHAA 3aNIHCKA
Pabouas mporpamma Mo XMMHH COCTABJIEHA HA OCHOBE CJICAYIONINX JOKYMEHTOB:

1. @3-273 «O6 obpazosanuu B Poccuiickoit deneparm» ot 29.12.2012

2. Ilpuxa3z Muno6pnayku Poccun ot 17 mas 2012 r. Ne 413 «OG6 ytBepxaeHun (eaepanbHOro
rOCy/IapCTBEHHOIO  00pa3oBaTeNbHOrO  CTaHAapTa  CcpeaHero  o0miero  oOpa3oBaHUM»
(Bapeructpuponan 07. 06. 2012 r. N 24480)

3. Tlpuka3 MunucrepctBa npocpemenus: Poccuiickoit @eneparuu ot 12.08.2022 Ne 732 “O BHeceHuUn
U3MEHEHUN B (enepanbHbli rOCyAapCTBEHHBI 00pa30BaTeIbHBI CTAaHIAPT CPEAHEr0 OOIIETo
o0pa3zoBaHus, YTBEp)KIEHHBIM mpuka3zoM MuHucTepcTBa 00pa3oBaHUs W Hayku Poccuiickoi
®enepanuu ot 17 mast 2012 r. Ne 413” (3apeructpuponan 12.09.2022 Ne 70034)

4. Tlpukaz MunuctepcTtBa mnpocBenieHus Poccuiickoit ®eneparmu ot 18.05.2023 Ne 371 “O6
yTBepKJIeHHH (eaepanbHOi 00pa3oBaTeNbHOM MporpaMmbl CpefHero oomiero oOpa3oBaHus”
(3apeructpuponan 12.07.2023 Ne 74228)

5. Tlpuka3 Munwucrepcta npocsemieanst PO ot 02.08.2022 Ne 653 «O0 yTBep)KacHUH (eaepaTbHOTO
NEepevHs AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB, JIOMYIICHHBIX K HCIOJIb30BAHUIO IPH
peanu3alud HUMEIONIMX TOCYJIapCTBEHHYIO aKKpeauTaIuioo oOpazoBaTenbHBIX mporpamm HOO,
000, COO» (3apeructpupoBan 29.08.2022 Ne 69822)

6. CII 2.4.3648-20 «CaHuTapHO-3IUACMHUOJIOTHYECKUE TPEOOBAaHUS K OpraHU3AIMsAM BOCHHUTAHUS U
oOydeHus, OTHbIXa U O3[0pOBJICHUA JeTell u Monoaexu». IloctanoBnenue I[naBHOTrO
rocyJJapcTBEHHOro caHuTapHoro Bpaua Poccuiickoir @enepanuu No28 ot 28.09.2020.

7. OcHoBHas oOpazoBaTenbHast MporpamMmma HadajabHOro oouiero oopazoanus MbOY «COILINe2y.

8. Pabouas nporpamma socnutaHma obydatowmxca MBEOY «COLL No2».

9. Tlonmoxxenne o pabo4yMx NporpaMMax y4eOHBIX MPEIMETOB, YYeOHBIX KypCOB (B TOM 4YHCIE
BHEYPOUHOH JCITEIBHOCTH), YUeOHBIX MOAYJIeH B cooTBeTCTBUU ¢ TpeboBanusimMu OI'OC u OOII
Ha4yaJbHOTO OOIIETO0, OCHOBHOT'O OOIIET0 M CPEHETO 00IIero 0Opa3oBaHusI.

IIpenogaBanue npeaMeTa BeAéTCs M0 YueOHHKAM B cOOTBeTCTBUM ¢ DeepaibHbIM NepeyHeM:
* Xumus, 10 xnace/ Pymsuruc I'.E., ®enpaman @.1°., AkiinonepHoe obmectBo «M3matensctBo «IIpocBeniermey
* Xumusi, 11 knacce/ Pynsutuc I'.E., ®enpaman @.I7., Akioneproe oomectBo «M3marenserso «IIpocserienuey
METOAUYECKHUE MATEPUAJIbBI U1 YUUTEJS
Metoauueckoe rmocobue mo yueoHnky Pymsuruca I'. E.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru

B yueGHOM maHe cpemgHero oOmero oOpa3oBaHUs MpeaMET «XUMHUsS» 0a30BOr0 YPOBHS BXOIHUT B
COCTaB MpeAMETHON 00s1acTH «ECTECTBEHHO-HAYUYHBIE TIPEIMETHD).



OOmee yuCIO YacoB, OTBEACHHBIX JUISI M3YYCHUS XMMHUHU, Ha 0a30BOM YPOBHE CpEIHEro OO0IIero
obpazoBanusi, coctaBisieT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Hegemo), B 11 kiracce — 34 vaca (1 gac
B HEJIENIO).

KouTposnb 3a oBnajeHune yqanmucs MpeIMEeTHBIMEA Pe3yJIbTaTaMH [P MPOBEIEHUU CAMOCTOSATEIBHBIX U
KOHTPOJIBHBIX pabOT OCYIIECTBISIETCS IO CICAYIOUIMM TUAAKTUICCKHM COOPHHKAM M METOIUYECKUM
pa3paboTkam:

1. KontpoasHo-uzmeputenbabie Matepuainbl. Xumus. 10 kin./Coct. E.H.CTpenbankoBa . 2-¢ u3.,
nepepab.-M.:BAKO, 2017.-112c.

2. KontponbHo-u3mepurensubie Mmatepruaibl. Xumus. 10 kir./Coct. H.IL. Tpoery6osa -M.:BAKO, 2014-96¢

JlanHas mporpaMma MOKeT ObITh PeaJ30BaHa JUCTAHIIMOHHO C UCIIOIBb30BAHUEM CJIETYFOIUX
obpazoatenbHbIX TIaTGopm, LIOP: «Sxnacey, «Cnam 'MA», «SAnaekc. YaueOuuk», «Poccuiickas
anekTpoHHas mwkona», PI'UC «Mos mkomnay.

st popMupoBanus PyHKIIMOHAIBHON TPAMOTHOCTH O0YYArOIINXCSI HA YPOKaX UCTIOIB3YIOTCS
«DNEeKTPOHHBII OaHK 3aaHuU IS OLICHKU (QYHKIIMOHAIBHOM rpamoTHOCTHY https://fg.resh.edu.ru.

[{enb BocnuTaHus B MIKOJIE - GOPMUPOBAHKE Yy 00YYarOIIUXCS 1yXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, CIIOCOOHOCTH K OCYILIECTBICHUIO OTBETCTBEHHOI'O BHIOOPA COOCTBEHHOM MHIMBUY AJIbHOM
o0pa3oBaTeNbHON TPACKTOPUH, CIIOCOOHOCTH K YCIIEUIHOHN COLMAIN3aluy B OOILECTBE.

IlesieBbie OpHEHTHUPHI Pe3YJILTATOB BOCIIMTAHUS HA YPOBHE CPeAHEro 00uero
o0pa3oBaHus

IesieBble OPUEHTHPBI

Fpamaﬂcxoe BOCIIUTAHUEC

OCO3HaHHO BBIP@XKAIOILIUI CBOIO POCCHHCKYIO T'PaXKIAHCKYIO MPUHAAJIEKHOCTh (MIACHTUYHOCTH) B
MOJHMKYJIbTYPHOM, MHOTOHALMOHAIFHOM M MHOTOKOH()ECCHOHAIBHOM POCCHIICKOM o0OlIecTBe, B
MHPOBOM COOOIIIECTBE.

2. | Co3natommmii cBo€ eaWHCTBO C HapoaoM Poccmn Kak HCTOYHHKOM BIACTH U CyOBEKTOM
THICSYETIETHEH POCCUIICKON TOCyaapcTBEHHOCTH, ¢ PoccHiiCKMM rocyAapcTBOM, OTBETCTBEHHOCTH 32
€ro pa3BUTHE B HACTOSNIEM M OyAymieM Ha OCHOBE HCTOPHYECKOTO IPOCBEIICHUS,
c(pOpPMHPOBAHHOTO POCCHHCKOT0 HAIMOHAJILHOTO MCTOPHIECKOTO CO3HAHMS.

3. | [posBusitonuii  TOTOBHOCTH K 3ammre POIWHBI, CIMOCOOHBIA apryMEHTUPOBAHHO OTCTAMBATh
CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccun n Poccuiickoro rocygapcrsa, COXpaHsaTh M 3alMLLIATH
HMCTOPUYECKYIO MIPaBAY.

4, | OpueHTHPOBAaHHBI HAa aKTUBHOE TPAXJAHCKOE YYacTHE HAa OCHOBE YBAKEHHS 3aKOHA U
MIPaBOMOPSKA, IPaB U CBOOO/ COTPaXKAaH.

5. | Oco3HaHHO W ACSITENHHO BBHIPAXKAIONIUN HEMPHUSITHE 000N NTUCKPUMHUHAINK TI0 COITHAEHEIM,
HallMOHAJIBHBIM, PAacOBBIM, PEJIUTMO3HBIM IPU3HAKAM, IPOSBICHUM 3KCTPEMHU3MA, TEPPOPU3MA,
KOPpPYILUHU, aHTUTOCYIAPCTBEHHON NESATENbHOCTH.

6. | O6Gnamaromuii OMBITOM TPAKIAHCKOH CONMAIBFHO 3HAYUMOM JAESITEIFHOCTH (B YYEHHICCKOM
CaMOYIPABJICHUH, BOJOHTEPCKOM JIBU)KCHUH, JKOJIOTHYECKHX, BOCHHO-NIATPUOTHUYECKUX U Jp.
00BeIMHEHUSIX, aKIUSIX, TPOTPAMMaX).

IlaTpuoTHYecKoe BOCIIMTAHUE

7. | Belpaxxaromuii CBOXO HAallMOHAJIbHYI0, 3THHUUYECKYIO NPUHAIJIEKHOCTh, [IPUBEP)KEHHOCTh K POIHOMN
KYJIBTYpE, JIF000Bb K CBOEMY HapOAy.

8. | Co3natommii MPUYACTHOCTP K MHOTOHAMOHANBHOMY Hapomy Poccuiickoit ®eneparum,
Poccuiickomy OTedecTBy, pOCCHICKYIO KYJIbTYPHYIO HIEHTHYHOCTb.

9. | llposBsromuyii AesITENTbHOE [IEHHOCTHOE OTHOIICHHE K HCTOPUYECKOMY M KYJIbTYPHOMY HACIEIUIO
CBOETO U JIpYrux HapoaoB Poccuu, Tpanunusam, npa3gHUKaM, TaMITHUKaM HapoOB, MPOKUBAIOIINX
B poJiHO# cTtpaHe — Poccum.




10

[IposBnstommii yBa)keHHE K COOTEUYECTBEHHUKAM, MMPOKUBAIOIINM 3a pyOexoM, MOIep KUBAFOIINI
UX IIpaBa, 3alIUTy UX UHTEPECOB B COXPAHEHUH POCCUHCKON KyJIbTYPHOIN HACHTUYHOCTH.

JlyX0BHO-HPABCTBEHHOE BOCIIMTAHHE

11

IIposiBisironiuil NPUBEPKEHHOCTh TPAJAULUOHHBIM JyXOBHO-HPABCTBEHHBIM LIEHHOCTSM, KYJBTYpe
HaponoB Poccun ¢ yu€ToM MHpPOBO33pEHYECKOro, HAIMOHAJIBHOTO, KOH(ECCHOHANBHOTO
CaMOOIIPEICIICHHUS.

12

JlelicTByIOIMA W OIEHUBAIOIIMKA CBOE IMOBEJEHUE M TOCTYNKH, MOBEJECHHUE U TOCTYIKH APYTUX
MO C MNO3UMUMNA TPAJULUHUOHHBIX POCCUMCKUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH U HOPM C
OCO3HaHUEM TOCIIEJCTBUN TOCTYNKOB, ACSITEIHHO BBIPAKAIONMIMM HENPUATHE AHTUTYMAaHHBIX U
ACOIMAJIbHBIX MIOCTYNKOB, OBEECHUS, IPOTUBOPEUALINX ITUM LIEHHOCTSM.

13

[IposiBistronuii  yBakeHWe K  JKM3HH M JOCTOMHCTBY  KaXXAOTO0  dYeJOBeKa, CBOOOIE
MHPOBO33PEHUYECKOTO BBHIOOpAa U CaMOOMpPEACNEHUsS, K IMPEACTABUTENSIM PAa3IMYHBIX 3THUYECKUX
Tpymnn, penuruii HaponoB Poccuu, mx HaIMOHAIBHOMY JOCTOWHCTBY W PENHUTHO3HBIM YYBCTBAM C
YIETOM COOJTIOIEHUST KOHCTUTYIIMOHHBIX TTPaB M CBOOOJI BCEX TPaXKIaH.

14

[ToHumaromui 1 AESATENBHO BbIpaXKAIOWUA IIEHHOCTh MEXKHAI[MOHAIBHOTO, MEXPEIUTHO3HOIO
coriacus Jrojiel, HapoaoB B Poccuu, CHOCOOHBIM BECTM JUAIOr C JIFOJABMH  Pa3HBIX
HAI[MOHAIBHOCTEW, OTHOIIECHHUS K PEITUTUU U PEIUTHO3HON MPUHAAIEKHOCTH, HAXOAUTh OOIIHE [IeIH
U COTPYAHMYATH AJI UX JOCTHXKCHUSL.

15

OpueHTHUPOBAHHEIIT HAa CO3JaHUE YCTOMYMBOW CEMbH HA OCHOBE DPOCCHUCKHX TpPaTUITHOHHBIX
CEMEHMHBIX IIEHHOCTEH; MOHUMaHMsI Opaka KaKk COH3a MY>KYHMHBI M JKEHIIUHBI ISl CO3JIaHMsI CEMBbH,
POKIIEHUSI U BOCHUTAHUS B CEMbE NE€TEH; HENMPUATHS HACWIMS B CEMbE, YXOla OT POAUTEIbCKOU
OTBETCTBEHHOCTH.

16

Obnanaromuii copMUPOBAaHHBIMHU TIPEACTABICHUSAMHU O LIEHHOCTH M 3HAYCHHU B OTEUECTBEHHOU M
MHUPOBOM KyJbTYpE SI3bIKOB M JUTEpATypbl HapoioB Poccuu, NEMOHCTpUPYIOMIMHA yCTOWYMBBIM
MHTEPEC K UTCHHUIO KaK CPEICTBY NO3HAHUS OTEUECTBEHHON U MUPOBOM TYXOBHOM KYJBTYPBL.

JcTeTHYECKOE BOCIIUTAHHE

17

Bripakarommii moHHMMaHUE IEHHOCTH OTEUYECTBEHHOTO M MHPOBOTO HCKYCCTBA, POCCHMCKOTO U
MHUPOBOTO XYJI0’)KECTBEHHOTO HACIIE/IHS.

18

HpOﬂBJI)IIOHlI/II\/'I BOCIIPUMUMYUBOCTL K pasHbIM BHUJAM MHCKYCCTBA, INMOHHMAHHWE OJSMOIMOHAJIBHOIO
BO3,Z[€ﬁCTBPI$I HCKYCCTBA, €TI0 BJIHAHUSA HA IMMOBESACHUC J'IIO,I[Cﬁ, YMCIOI]_II/Iﬁ KPUTUYCCKU OLCHUBATH 3TO
BJIMSHUC.

19

[IposiBnsironiuii NOHMMaHHWE XYJIOKECTBEHHOM KyJbTYphl KAaK CpEICTBA KOMMYHHUKallUM U
CaMOBBIPAKEHUSI B COBPEMEHHOM OOIIEeCTBE, 3HAUEHHUs] HPAaBCTBEHHBIX HOPM, LIEHHOCTEH, Tpaguunui
B HCKYCCTBE.

20

OpHeHTHPOBAaHHBIH Ha OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHHE, pEaJH3aHI0 TBOPUYECKUX
CrocoOHOCTEH B pa3HBIX BHJAX HCKYCCTBA C Y4ETOM POCCHUHCKUX TPaJWIIMOHHBIX JYXOBHBIX U
HPaBCTBEHHBIX LIEHHOCTEH, HA 3CTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

dusznveckoe BocnUTaHWe, GOpMHpPOBaHWe KYJIbTYPbI 310POBbSi M 3MOLHMOHAJILHOIO
Osaronosyuust

21

[ToHuMaromuii U BbIpaXarolMd B MPAKTUYECKOM AESATEIBHOCTH LEHHOCTb KU3HH, 3J0POBbS U
0e30MacHOCTH, 3HAYCHHWE JMYHBIX YCHJIMH B COXPAHEHUH W YKPEIUICHUHW CBOETO 3J0POBbS U
310POBbsI IPYTUX JIIOJIEH.

22

CoOmrogaromuii mpaBujia JTAYHOW W OOIMIECTBEHHOW OE€30MacHOCTH, B TOM YHCJIE O€301acHOTO
MOBEJICHUS B MH(OPMALIMOHHOH cpelie.

23

Breipaxaromuii Ha TpakTHKE YCTaHOBKY Ha 3A0pPOBBIH 00pa3 KU3HU (3J0pOBOE NHTAHWE,
COOJIIOJICHHE THUIHEHBI, PEXHUM 3aHATHH M OTAbIXA, PETyJSpPHYI0 (HU3UUECKYI0 AaKTHBHOCTH),
CTpemJieHHEe K (U3MUECKOMY COBEPILICHCTBOBAHUIO, COONIONAIOIIMN M HpONaraHiupyoLmn
0e30macHBIN 1 3A0POBBII 00pa3 )KU3HM.

24

[posBrsitomnide  co3HaTeNnbHOe W OOOCHOBAaHHOE HEMPHSTHE BPEIHBIX NPUBBIYCK (KypeHus,
YHOTpeOJICHUS aNKOT0JIsl, HAPKOTHUKOB, JIIOOBIX (POPM 3aBHUCUMOCTEN), 1ECTPYKTUBHOI'O MOBEJCHUS B
oOmecTBe U HU(POBOH cpesie, IOHUMAaHKE UX Bpeaa Aisl (U3NIEcKOTO U ICUXMYECKOTO 3/10POBbS.

25

JemoHcTpupytonii HaBBIKH pedIIeKCHH CBOETO COCTOSHUS ((PMU3WYECKOr0, 3MOIHMOHAIBHOTO,
IICUXOJOIMYECKOI0), COCTOSHMS IPYyIUX JIIOAeH ¢ TOYKM 3peHHs Oe30MacHOCTH, CO3HATEIILHOIO
yIpaBJICHHsS. CBOMM 3MOIIMOHAJBHBIM COCTOSIHHEM, Pa3BUBAIOIIMN CHOCOOHOCTH aJanTHpPOBATHCS K




CTPECCOBBIM CHUTyalUsiM B OOIIEHHHM, B Pa3HBIX KOJUIEKTHBAaX, K MEHSIOIIUMCS YCIOBUSIM
(conmanbHBIM, HHGOPMALIMOHHBIM, TPUPOAHBIM).

TpynoBoeBocnuTanne

26

YBaxawmuil TpyH, pe3yiabTaTbl TpyHa, TPYAOBbIE M TMPO(eCCHOHANBHBIE JOCTH)KCHUS CBOUX
3eMJISIKOB, WX BKJIQJ] B DPa3BUTHE CBOETO IIOCENCHHS, Kpas, CTPaHBI, TPYIOBBIE TOCTIKEHHS
pPOCCHUHCKOT0 HapoJa.

27

HpOﬂBJ’IHIOH_II/Iﬁ CITOCOOHOCTh K TBOPUCCKOMY CO3UAATCIIBHOMY COLMUAJIBHO 3HAYMMOMY TpyaAy B
AOCTYIHBIX II0 BO3pPaCTy COLMAJIBHO-TPYAOBBIX PpOJAX, B TOM YHCIIC HpeI{HpHHHMaTCJ'ILCKOﬁ
JACATCIIBHOCTH B YCJIOBUAX CaMO3aHATOCTH HUJIN Ha€MHOTO Tpyaa.

28

YuacTtByrouuii B COI[MAJIbHO 3HAYMMOW TPYJIOBOM JAESTEIBHOCTH PAa3HOIO BHJIA B CEMBE,
00111e00pa30BaTeIbHON OpPraHU3allui, CBOCH MECTHOCTH, B TOM YHCJE OIJIAaYMBacMOM TPYJE B
KaHUKYJISIPHBIC IEPUOJIBI, C YYETOM COOJIIO/ICHHSI 3aKOHOIATEhCTRA.

29

Beipakaromuii  OCO3HaHHYIO TOTOBHOCTh K IIOJIyYEHHIO MPOGECCHOHANIBHOIO 0O0pa3oBaHUs, K
HENPEepHIBHOMY OOpa30BaHHUIO B TEUEHHE >KU3HHM KaK YCJIOBHIO YCIEIIHOW MpOo¢ecCHOHATBHOW |
00IIeCTBEHHON AEATEIBHOCTH.

30

[MoruMaromuii crienuuUKy TPYAOBOH NEATENHLHOCTH, PETYJIUPOBAHUS TPYIOBBIX OTHOIICHUH,
caMmoo0pa3oBaHUs u po¢eCCHOHATTEHOM CaMOTIOJITOTOBKH B “H(pOPMAITMOHHOM
BBICOKOTCXHOJIOTHYCCKOM O6III€CTBC, TOTOBBLIN YUUTHECA U TPYAUTHECA B COBPEMCHHOM O6IHCCTB€.

31

OpHEeHTUPOBaHHBIH Ha OCO3HAHHBIN BHIOOp cepbl TPYAOBOM, MPOodecCHOHATHHON ACSITEILHOCTH B
POCCHIICKOM OOIIECTBE ¢ YYETOM JIMYHBIX >KM3HEHHBIX IUIAHOB, IOTPEOHOCTEH CBOCH CEMBH,
oOmiecTna.

IKO0JIO0rHYeCKOCBOCIUTAHHE

32

JeMoHCcTpUpyIOIIMHA B TOBeACHHMH C(HOPMHPOBAHHOCTH SKOJOTHUECKONW KyJIbTYpbl Ha OCHOBE
MOHMMAaHUS BIMSHHA COLHUAIBHO-O)KOHOMHUYECKHX NPOLECCOB Ha MPUPOAY, B TOM 4YHUCIE Ha
r7100a7IbHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEHCTBHS B IPUPOTHON Cpefe.

33

Bripaxkaronuii AesTeIbHOE HEMPUATHE IEUCTBUNA, TPUHOCAILUX BPEI IPUPOJE.

34

HpI/IMeHSHOHH/Iﬁ 3HaHUd CCTCCTBCHHbLIX W COLUAJIbHBIX HAYK I PpPa3yMHOIO, 6Cpe)KHI/IBOFO
IpUupoaAONOJIb30BaHUA B 6BITy, O6I]_ICCTBCHHOM MMPOCTPAaHCTBE.

35

Wmerommii ¥ pa3BUBAIOLIMM  ONBIT  JKOJIOTMYECKH  HANpPaBICHHOM, MPHUPOJOOXPAaHHOMH,
pecypcocOeperaromeil JesiTeNbHOCTH, yYacTBYIOIUMI B €ro MpuoOpeTeHNH APYTUMH JIFOABMU.

HeHHOCTH HAYYHOI'0 NO3HAHUSA

36

JesTensHO BRIpaXKaOMUil MO3HABATENFHBIE HHTEPECH! B Pa3HBIX MPEAMETHBIX O0JACTIX C YUETOM
CBOHX MHTEPECOB, CIIOCOOHOCTEH, TOCTHIKEHUH.

37

OO6nagaromuil peaCcTaBIeHHeM O COBPEMEHHOW HAyYHOW KapTHHE MHpA, JOCTIKEHHSIX HAyKd U
TEXHUKH, apTYMEHTHPOBAHHO BBIPAXKAIONTUI MMOHUMAaHUE 3HAYCHUS HAYKH B JKU3HH POCCHHCKOTO
oOmiecTBa, o0ecrieueHNH ero 0e30MacHOCTH, TYMaHUTAPHOM, COIMAIbHO-DKOHOMHUYECKOM Pa3BUTHHU
Poccumn.

38

JeMoHCTpUpyIOIIMI HABBIKM KPUTUYECKOTO MBIIIJIEHUS, ONPEICIICHUS JOCTOBEPHOH Hay4yHOH
WHQOPMAIMH U KPUTHKH aHTUHAYYHBIX TPEICTaBICHHH.

39

PazBuBarommii ¥ MPUMEHSIOMNN HABBIKA HAOIIOACHUS, HAKOIUICHUS M CHUCTeMaTH3aIlid (aKToOB,
OCMBICJICHUSI ~ ONbITA B  ©CTECTBCHHOHAYyYHOH M  TyMaHMTapHOH  OO0JacTSIX  IO3HAHUS,
HCCIICIOBATEIILCKOM JCATCIbHOCTH.




COJAEP)KXAHUE OBYYEHMUA
10 KJIACC
OPI'AHUYECKAS XUMUSA

TeopeTnyeckue 0OCHOBbI OPraHNYeCKOl XMMHUHU

IIpenmer opraHMyecKod XMMHHU: €€ BOZHHUKHOBEHHE, PA3BUTUE U 3HAYEHHUE B IOJYyYEHUU HOBBIX
BEIIIECTB U MaTepuasioB. Teopusi CTpOeHUs opraHudyeckux coeauHenuit A. M. bytnepoBa, e€ oCHOBHbIE
nonokeHus. CTpyKTypHBIe (OPMYJIBI OpPraHUYECKHWX BelIlecTB. | oMonorus, m3omepus. XHUMUYecKas
CBSI3b B OPraHUYECKUX COCAUHEHUIX — ONUHAPHBIC U KPATHBIE CBS3U.

IIpencraBnenre o KiIacCUUKAMK OPTaHUYECKUX BeIIeCcTB. HOMEHKIAaTypa OpraHHYECKUX
COCTMHCHHUN (CHCTEMAaTHYECKas) M TPUBHAIBHBIC HA3BaHWA BAXKHEHIINX TIPEICTABUTEICH KIIacCOB
OPraHUYECKHX BEILECTB.

OKCIEPUMEHTAILHBIE METONbI HW3YYCHHS BEMIECTB W WX IMPEBPAIICHUN: O3HAKOMIICHHE C
obpasllaMu OpPraHWYECKHX BEIIECTB M MaTepHajaMHd Ha WX OCHOBE, MOJIECIHPOBAHUE MOJCKYII
OpTaHWYECKUX BEIICCTB, HAONIOJACHWE W OIMCAHUE JICMOHCTPAITMOHHBIX OIBITOB II0 IPEBPAMICHUIO
OpTraHUYECKUX BEIIECTB ITPU HArpeBaHWH (TUIaBlIeHNE, OOYTIIMBAHNE U TOPCHHE).

YraeBogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psifl. MeTaH U 3TaH — MPOCTEHIINE MPECTABUTENN
aNKaHOB: (U3WYECKHE W XUMHYECKHUC CBOWCTBA (pPEaKIMM 3aMEIICHUS M TOPCHHS), HaXOXKJICHUE B
MPHUPOJE, MONIYICHHUE U IPUMEHEHHE.

ATKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psd. OTHIEH W TPONHIEH — MPOCTEUIIne
MPEJICTABUTEIN  alKeHOB: (U3MYECKHE M XUMHUYECKHE CBOMCTBa (peakiu TUAPUPOBAHMUS,
TaJOTeHUPOBAHUS, THAPATAIINHN, OKUCIECHHUS U TIOJUMEPHU3alliK ), ITOTyYeHHe U MPUMEHEHUE.

Anxaauensl: OyTtamues-1,3 u meTunOyTaaueH-1,3: cTpoeHue, BaKHEHIINE XUMUYSCKUE CBOWCTRA
(peaxmus nonumepu3aiun). [looydeHne CHHTETHUECKOTO KayuyyKa U PEe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUECKUH pPsl. ALETHICH — MpOCTEHIIuii
MPEJCTaBUTEIb AJKHHOB. COCTaB, CTpPOEHHE, (QU3MUYECKHUE U XUMHUYSCKHE CBOMCTBAa (peakiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIIUHN, TOPEHHUS ), TOTyUCHUE U TPUMEHEHHE.

Apenbl. beHzom: cocrtaB, cTpoeHHe, (HU3MUECKME U XUMHYECKHE CBOWCTBA (peakimuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS ), TOTyUYeHUE U IPUMEHEHUE. 10.1y0n: cocmas, cmpoetue, (usuieckue u
Xumuyeckue c8oUcCmea (peakyuu 2ai02eHuposanus U HUMPOBAHUs), NOAYYeHue U HpUMeHeHue.
ToxcuuyHOCTh apeHoB. ['eHeTHUecKasi CBSI3b MEXKAY YITIEBOJIOPOAAMHU, MPUHAMICKAIUMU K Pa3InIHBIM
KJIaccaM.

[IpupoaHbIe UCTOYHHUKH YTIEBOAOPOI0B. [IpupoaHslii ra3 u nmomytHsle HedTsHbIC Ta3bl. HedTh u
e€ nmpoucxoxnaenue. CrnocoObl mepepabOTKu  HEPTH: TMEPEroHKA, KPEKUHr  (TEPMHYECKUM,
KaTaIuTU4eckuii), muposns. [IpoaykTel nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBIIIJICHHOCTH H B
ObITy. KaMeHHBIH yronb u MPOAYKTHI €ro nepepaboTKH.

OKCIEPUMEHTANbHbIE METOJIbl H3YYCHHsS BELIECTB K WX IMPEBpAIllCHUN: O3HAKOMIICHHE C
oOpa3namu TiacTMace, KayqyKoB U pe3rHbI, KoJutekinnu «HedTs» u «YTomb», MoJIenupoBaHre MOJIEKYT
YTIIEBOJIOPOJIOB M TAJOTEHOIPOU3BOIHBIX, MPOBEJICHNE MPAKTUYECKOH pabOTHI: MOJyYEHUE J3TUJICHA U
U3Y4YEHHUE €r0 CBOUCTB.

Pacuérnsie 3anaumn.

Bruncienns mo ypaBHEHHIO XHMHUYECKOHW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBAa WJIM TPOAYKTa PEaKIHWd M0 M3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO W3 HMCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucnopoacoaep:xaniue opranndyeckue coeJuHeHUs

[IpenenbHBIE OJHOATOMHBEIE CIIUPTHI. METaHON U STaHON: CTpOCHHE, (PM3HYECKHE U XMUMUYECKHE
CBOMCTBa (peakiu C AaKTUBHBIMH METaJJIaMH, TaJOT€HOBOJOPOJIAMH, TOpPEHHUE), TpPUMEHEHHUE.
Bopopoansie cBs3u Mexay MoJeKyJaMu CHUpTOB. JleiicTBUe MeTaHOJa M 3TaHOJa Ha OPTraHu3M

YCIIOBCKaA.



MHoroaromMHble CIUPTHL. OTUICHITIMKOIb M TIMLEPHUH: CTPOCHUE, (U3MUECKHE M XUMHUYCCKHE
CBOHCTBa (B3aMMOJEWCTBHE CO ILEJIOYHBIMH METAIAMH, KaueCTBEHHas pEeaklys Ha MHOIOAaTOMHBIE
cnupThl). JleiicTBue Ha opranusM desnoBeka. [IpuMeHeHne rmnepusa 1 STUICHIJINKOIIA.

®DeHOoI: CTPOCHHWE MOJICKYIBI, (DH3MYECKUE W XUMHYECKHE CBOHCTBA. TOKCHYHOCTH (eHoJa.
[Ipumenenue gpeHomna.

Anpnerunsl U xemonwvi. DGopMagbAECTHI, AlETANBICTHA: CTPOCHUE, (PU3NUECKUEC M XUMHUICCKUE
CBOMCTBA (peaklny OKUCIICHUS U BOCCTAHOBIICHH, KAUECTBEHHbIE PEaKIiy), IOJIyUeHHE U IPUMEHEHHE.

OOHOOCHOBHBIE TIpeleNbHBIE KapOOHOBBIE KHCIOTH. MypaBbUHAs M YKCYCHas KHCIIOTHI:
cTpoeHHe, (U3NYECKHe W XHUMHYECKHE CBOWCTBA (CBOMCTBa, OOmIMe HJIsl Kiacca KHCIIOT, pEeaKIus
stepurKanum), morydeHne u npumeHeHne. CTeaprHOBass W OJEMHOBAs KHCIOTHI KaK IMPEICTaBUTEIH
BBICITUX KapOOHOBBIX KHCIOT. MblIa Kak COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE AEHCTBHE.

CrnoxHble 3(pUpBl KaK MPOU3BOJHBIE KApOOHOBBIX KHCIOT. [ Maponu3 cioxHBIX 3¢upoB. Kupsl.
T'maponus xxupos. IIpruMeHnenne xupoB. bruonoruueckas pojib )KUPOB.

VYrieBonsl: cocTaB, KiIacCH(PUKAIUS YIIEBOAOB (MOHO-, IH- W Toymcaxapumbl). [rokosza —
MPOCTEHUIITNIT MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJNbI, (GU3MUECKHE W XUMHYECKHE CBOMCTBA
(B3aumopeiictere ¢ ruapokcupom meau(ll), okucnenne ammmadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOJE, MPUMEHEHHE, OUOJOrHYecKas poJb.
®otocuHTe3. OPyKTO3a KaK U30MEP IITHOKO3bIL.

Kpaxman u nemtonoza Kak MpupofHble MonuMmepbl. CTpoeHHe Kpaxmajia W LeJUTI0JI03bI.
dusnueckre U XUMUYECKHe CBOMCTBA KpaxMaina (THAPOIIN3, KadeCTBEHHAs PEeaKLUs C HOA0M).

OKclepuMeHTaIbHBIE METOABI N3yUeHHS BEIECTB M UX MpeBpallleHHid: MPOBEACHUE, HAOII0JeHe
U OIMCaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE PEAKIMHM OJHOATOMHBIX
CIHUPTOB (OKUCIIEHUE 3TaHosa okcuioM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJEMCTBHE TIIUIEpUHA
¢ ruapokcuaom meau(ll)), ampaernnoB (okucieHHE aMMHAayHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugom Menu(ll), B3amMopmelcTBUE Kpaxmana C HMOJOM), TPOBEICHUE MPAKTHUECKOW pPaOOTHI:
CBOICTBA PacTBOpPa YKCYCHOW KHUCIIOTHI.

Pacuérnrle 3anaun.

Boluncnenus mo ypaBHEHHMIO XMMUYECKOH peakuuu (Macchl, 00b&Ma, KOJIMYECTBa HCXOAHOTO
BEIIECTBA WM MPOAYKTa PEaKIMU IO W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OJHOTO W3 MCXOIHBIX
BEILIECTB WIX NPOIYKTOB PEAKLIUH).

A3zoTconepKalie OpraHuuecKie COeANHEHHS.

AMUHOKHUCIIOTHI Kak am@oTepHble OpraHuueckue coeauHeHHs. Dusznueckne W XUMHUYECKHE
CBOWCTBa aMHHOKHCIIOT (Ha MpUMepe TIunrHa). bruonorndeckoe 3HaueHne aMMHOKUCIOT. [lenTust.

benku xak npupoHBIE BHICOKOMOJIEKYJISIpHBIE coeAHEHus. [lepBuyHas, BTOpUYHAsl U TPETUUHAs
CTpYKTypa 0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOIIN3, A€HATypalys, KaYeCTBEHHbIE PEAKIMH Ha
Oernku.

OKcIepUMEHTAIbHBIE METOJIbl M3yUCHHS BEIIECTB M UX IIPEBpALICHUI: HAONIOJCHNE U ONHUCAHHUE
JeMOHCTPALMOHHBIX OIBITOB: JEHATYpaLus OCJIKOB IPH HarpeBaHUH, LIBETHBIC PEaKLMK OEIIKOB.

BoicoxkoMoJieKyJIsIpHBIE COeIMHEHHSA

OCHOBHbIE TOHSTHA XUMHUH BBICOKOMOJICKYJSIDHBIX ~ COCIMHEHHUIl: MOHOMEp, MOJHMMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEpPHU3aLMK, CPenHssl MOJeKyJspHas macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI — MOJIMMEPHU3alts 1 ITOJTUKOHICHCAIIHS.

OKCIIepUMEHTAIbHBIE METOIbl HM3Y4YEHHs BEIIECTB W MX IPEBPAILCHHHA: O3HAKOMJIEHHE C
o0pa3uamu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAY4yKOB.

MexnpenMeTHBIE CBSI3H.

Peanmzarust MeXnpenMeTHBIX CBs3ed TpW HM3YYeHHWH opraHudeckoil xmmmu B 10 Kitacce
OCYIIIECTBIISIETCA 4Yepe3 MCIOIb30BaHWE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK M TOHATHH,
SBIISIOLINXCS CHCTEMHBIMH JJIS1 OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTecTBEHHO-HAyYHBIE TOHSTHS: SBICHHE, HAYYHbIH (hakT, THIOTe3a, 3aKOH, TEOpHs,
aHalmM3, CHHTE3, KiIaccu(uKalus, TepUOTUIHOCTh, HAONIOJICHNE, W3MEpPEeHHe, OKCIEPHUMEHT,
MOJIETMPOBAHHE.



Owusnka: Marepusi, DHEPrus, Macca, aroM, 3JEKTPOH, MOJEKyJa, SHEpPreTHYECKHH YpPOBCHb,
BEIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHAE BEIICCTBa, (U3MYEeCKUe BENWYMHBI M CIUHUIBI UX
U3MEpPEHHS.

buonorus: kmetka, opranm3M, Owochepa, OOMEH BemecTB B oOpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKY aKTUBHBIC BeecTBa (OCTTKH, YTICBOIBI, JKUPHI, (DEPMEHTHI).

I'eorpacdusi: MUHEpaJIb, TOPHBIC MTOPOJIBI, ITOJIE3HBIC UCKOIIAEMBIC, TOTLTUBO, PECYPCHI.

Texnomnorus: MUIOEBBIC MTPOAYKTHI, OCHOBBI pPalWOHAJIBHOI'O IIHMTAaHWA, MOIOIIME CpPCACTBA,
JICKaAPCTBCHHBIC M KOCMETHYCCKHUE IIpCriapaThbl, MaTCpHalibl W3 HUCKYCCTBCHHBIX W CHUHTCTHUYCCKHUX
BOJIOKOH.

11 KJIACC
OBIAS U HEOPTAHUYECKAS XUMMUS

TeopeTnyeckue 0CHOBBI XUMHH

XUMHYECKHUH dJIeMEHT. ATOM. SImpo atoMa, M30TOMBL. DIIEKTPOHHAs 00070YKa. DHEPTreTUICCKUE
YPOBHH, MOAYpPOBHH. ATOMHbIC oOpOHTamd, S-, P-, d- amemeHTbl. OCOOCHHOCTH pacHpenesCHUs
3JIEKTPOHOB TIO OpOWTaIsIM B arOMax »DJEMEHTOB TEepPBbIX UETHIPEX MEPHOAOB. OJIEKTPOHHAS
KOH(UTypaIus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoauyeckas cucrema xumudeckux siaeMeHToB [[. Y. MeHneneesa.
CBs13p epHoOAMUEcKOro 3akoHa U Ilepuoaudeckoit cuctemsl xumuueckux anemeHToB J. . Menzaeneena
C COBPEMEHHON TeopHell CTpPOEHHs aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHS CBONCTB XHMHYECKHX
3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BEIIECTB IO IpylaM U IMepuoAaM. 3HaueHue
MEPUONYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHnue BelecTBa. XUMHUECKas CBA3b. BUbl XUMHUYEeCKON CBSA3U (KOBaJIEHTHAs HEMOJSpHAs U
NOJIsIpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl OOpa30BaHUSl KOBAJCHTHOW XWMHUYECKOH CBSI3H
(oOMEeHHBII U JOHOPHO-aKLIENTOpPHEIN). Bomopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEIHHOCTS.
Crenens okuciaeHus. MoHbI: KaTHOHBI M aHUOHBI.

BemiecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOSHUA. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
THUMb! KpUCTANTNYECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTANTNYECKON PEIIETKHU.

IlonsatTne o nucnepcHBIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pPacTBOpbl. MaccoBas o
BEIIIECTBA B PaCTBOPE.

Knaccugukanms HeopraHMueckux coequHeHui. HoMmeHknatypa HeOpraHMYecKHX BELIECTB.
I'enernueckast cBA3b HEOPraHUUECKUX BELIECTB, MPUHAAISKAIUX K PA3INIHBIM KI1accaM.

Xumnueckas peakuusi. Knaccupukanys XMMHUECKUX peakii B HEOPraHUIeCKOH U OpraHn4decKoil
XUMHH. 3aKOH COXpPaHEHMsS MacChl BEIECTB, 3aKOH COXPAaHEHUS W NPEBpAIICHUS JSHEPTHM IpU
XUMHUYECKUX PEAKIHUIX.

CKopocTh peaku, € 3aBUCHMOCTh OT Pa3in4HbIX GakTopoB. OOpaTuMble peakunu. XuMHYECKOe
paBHOBecue. DakTOpBbI, BAUAIOIINE HAa COCTOSHUE XUMHUeckoro paBHoBecHs. [1punnun Jle llarense.

OnexrponutHueckas auccounanus. CuiapHble U cialblie 37eKTpoauThl. Cpeaa BOTHBIX PacTBOPOB
BEIIECTB: KUCIasl, HEUTpalbHasd, IEI0YHasl.

OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIIH.

OKCIIepUMEHTAIbHBIE METOABl M3YyUCHMs BELIECTB M MX IPEBpALleHHH: NEeMOHCTpauusl Tabauil
«Ilepnognueckasd cucremMa XuMu4eckux oneMeHToB J[. WM. MengeneeBa», H3ydeHHE MoOAeme
KPUCTAUIMYECKUX PeIIETOK, HAONI0ICHUE W OIMCAHUE AEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIIBITOB
(pa3noxxeHHe NEepoKcHIa BOXOpPOJAa B HPUCYTCTBHU KaTajau3aTopa, ONpelesieHHE CpPeAbl pacTBOPOB
BEIIECTB C MOMOILIbI0 YHHBEPCAIBHOIO WHAMKATOPa, PpEakUMd MOHHOIO OOMEHa), INpPOBEACHHUE
NPaKTHUECKON paboThl «BiusHue pa3nuuHbix (pakTopoB HA CKOPOCTh XUMHUYECKON PEaKIum.

PacuérHele 3amaun.

Pacuérel Mo ypaBHEHHAM XHMHYECKHX pPEAKIH, B TOM YHCIE€ TEPMOXHMHYECKHE DPACUETHI,
PacuéThl C HCIIOJIB30BaHUEM TTOHATHS «MaccoBasi OIS BEIIECTBAY.

Heopranuyeckas xumus



Hewmeramnsl. [Tonoxenne HemeramwioB B [lepuoguyeckoi cucreme XxumMudeckux siaementos JI. H.
MeHneneeBa U OCOOCHHOCTH CTPOSHHS aToMOB. (DU3NYECKHE CBOMCTBA HEMETALIOB. AJUIOTPOITHS
HEMETaJIOB (Ha mpuMepe KUCIopoia, cepbl, pocdopa u yrieposa).

XWMHYECKHEe CBOWCTBA BAXKHEHUITUX HEMETAIUIOB (TAJIOT€HOB, Cephl, a30Ta, pocdopa, yriepoma u
KPEMHUSI) U KX COSIMHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIIIX KUCIOT, BOAOPOIHBIX COCTHHEHHIA).

IIpumeneHre Ba)XHEHIITUX HEMETAJUIOB U UX COECIMHEHU.

Meramisl. Ilonoxenne metainoB B Ilepuonnueckoil cucreMe XuMUYecKux ayieMeHToB [ M.
MenpeneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTa/uioB. O0mue (Qusnueckue
cBoiicTBa MeTauToB. CIIaBBI METAUIOB. DJIEKTPOXUMUYECKHUN DSl HATIPSHKEHUH METAIIIOB.

XWMHYECKHE CBOMCTBA BAKHEUITUX METALIOB (HATPHMA, KaJdWi, KaabIlud, MarHui, aJIOMHUHUH,
IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHHM.

O6mue croco6s! oyyeHus MeTaioB. [[puMeHeHe MeTanoB B OBITY U TEXHUKE.

OKCIEPUMEHTAILHBIE METOMBl W3yUCHHUs BEIIECTB W HMX IPEBPAIICHHUNA: W3YUCHHE KOJUICKIIIH
«MeTaliel ¥ CIUTaBBD», 00pa3loB HEMETAIUIOB, PEIICHHE JKCICPUMEHTAILHBIX 3a7ad, HAOIMIOACHUE U
OTHMCaHNe JACMOHCTPAITMOHHBIX M JaOOpaTOPHBIX OMBITOB (B3aMMOJEHUCTBHE THUIPOKCHIA ATIOMHHES C
pacTBOpaMH KUCIIOT U IIeJIouei, Ka4eCTBEHHBIE PEaKIIMKU Ha KATUOHBI METAJUIOB).

PacuérHbie 3amaumn.

Pacuérel Macchl BemecTBa Wwin 00bEMa ra30B MO M3BECTHOMY KOJHMYECTBY BEUISCTBA, MACCe HIIU
00BEMY OZIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu&Thl MacChl (00bEMA, KOJIMYECTBA BEILIECTBA)
MPOIYKTOB PEAKIINH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus U KU3Hb

Ponp xumuu B o0OecneyeHMH SKOJIOTUYECKOW, SHEPreTHUecKoW M MUILEBOW Oe30macHOCTH,
pa3BuTuu MeaUIHUHEL. [[OHSITHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKUX PEAKIIHIA.

[MpencraBienuss 00 OOIMIMX HAYYHBIX MPHHIUIAX MPOMBIIUICHHOTO TONYYCHUS BaXKHEHIINX
BEILIECTB.

UenoBek B MHUPE BEUIECTB M MAaTEPUANOB: BaKHEUIIME CTPOUTENbHBIE MaTepHUAabl,
KOHCTPYKI[MOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEepaMHKa, MaTepuaibl s  JJIEKTPOHUKU,
HaHOMATEepPHUaIbl, OPraHMYECKUE U MUHEPAJIbHBIE YI00peHUsI.

Xumusi U 3J0pOBBE YEIOBEKA: MpaBUJIA HCIONb30BAHUS JIEKAPCTBEHHBIX IIPEMapaToB, MpaBuia
0e301MacHOr0 NCIIOIB30BaHMSI IIPETAPATOB OBITOBON XUMUH B IIOBCEIHEBHON KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanust MeXIpeIMETHBIX CBSA3€W NMpH HM3YYCHUU OOIIEeH W HeopraHuveckod xumuu B 11
KJIaCCE€ OCYIIECTBISICTCS 4Yepe3 HCIOJNb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHITUM, Tak U
MIOHSTHUH, SIBISIFOIINXCA CUCTEMHBIMH JJIS1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LKA,

OO0mme ecTecTBeHHO-HAy4YHbIE TOHSATHSA: HAy4YHBIA (aKT, TUNOTE3a, 3aKOH, TEOPHs, aHAIM3,
cUHTE3, Kiaccu(uKanus, MEepHOANYHOCTh, HAOIIOACHHE, HKCIEPUMEHT, MOJCIMPOBaHUE, H3MEpEHUE,
SIBIICHUE.

®duzuka: MaTepusi, DHEpPrusi, macca, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI,
ParOaKTHBHOCTh, MOJIEKYJIA, JHEPTETUIECKHI YPOBEHB, BEIIECTBO, TENI0, 00BbEM, arperaTHoe COCTOSIHHE
BellecTBa, GU3NIECKIE BETMYNHBI U €IMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, dKocucTeMa, Omocepa, MaKpo- WU MHUKPOIIJIEMEHTHI, BUTAMHHBI,
0OMeH BeIeCTB B OpraHU3Me.

I'eorpadusi: MuUHEpAITBI, TOPHBIE TOPOJIBI, TTOJIE3HBIE UCKOITAEMbIE, TOIUIHBO, PECYPCHI.

TexHonorusl: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJIYpPrusi, HPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3IUCTBEHHOE IPOW3BOJICTBO, MHINEBAsl MPOMBINIICHHOCTh, (apMarieBTHIeCKast
MPOMBITIUNICHHOCTh, TPOU3BOJCTBO KOCMETHYECKUX IIPErapaToB, IPOU3BOIACTBO KOHCTPYKITMOHHBIX
MaTepHaJIOB, JICKTPOHHAS TPOMBINIIICHHOCTD, HAHOTEXHOJIOT M.



INIAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOT'PAMMBI 10 XMMHUM HA BA30BOM
YPOBHE CPEJJHET'O OBIIIEI"'O OFPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnmupaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMICS MPOTpamMm
cpeaHero oOmero o60pa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM H IMpeaMeTHbIM). Haywno-
METOANYECKOH OCHOBOH Uil pa3paOdOTKH IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS MPOTPaMM CpEIHETO
o0iero oopa3zoBaHus SABISAETCS CUCTEMHO-ICATEILHOCTHBIN MOIXOI.

B cooTtBeTcTBHU C CUCTCMHO-ACATCIbHOCTHLIM IMOAXOA0OM B CTPYKTYPEC JUYHOCTHBIX PE3YJILTATOB
OCBOCHHUSI TIpenMeTa «XUMHS» Ha YPOBHE CpelHero oOmiero oOpa3oBaHUsS BBIIENEHBI CIEIyIOIINE
COCTaBJISIOIINE:

O0CO3HaHHE OOYyYalOIIMMHCS POCCHICKON TpakAaHCKOW HMASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENILHOCTU M CAMOOIIPEJIENEHUIO;

HaJIN4Yue€ MOTHUBAIIUHU K 06y‘-ICHI/IIO;

[eJICHANIPABIICHHOE DPAa3BUTHE BHYTPEHHHX YyOEXKIEHUH IJIMYHOCTH Ha OCHOBE KITIOYEBBIX
[EHHOCTEH U UCTOPHUYECKUX TPATUINI 0a30BOM HAYKH XVMHH;

TOTOBHOCTh M CIHOCOOHOCTH OOYYaloOUIMXCS PYKOBOJCTBOBAThCS B CBOCH JIEATENEHOCTH
[IEHHOCTHO-CMBICIIOBBIMH yCTaHOBKaMU, MIPUCYIIIMMH IEIOCTHOHN CUCTEME XMMHUYECKOTO 00pa30BaHMs;

HAJIMYME MPAaBOCO3HAHHUS DKOJIOTUYECKOW KYJIBTYphl U CIIOCOOHOCTH CTaBUTh L€ H CTPOUTH
JKU3HEHHBIE TIIAHBI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XWMHS» OCTUTAIOTCS B €IMHCTBE y4eOHOH U
BOCIIMTATELHON JESITeIbHOCTH B COOTBETCTBUU C T'yMaHHCTUYECKHMU, COIIMOKYJIBTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMH IICHHOCTSIMH M HJeallaMd POCCHUHCKOr0 TPa)XIaHCKOTO OOIIecTBa, NPUHATHIMU B
oOmiecTBe HOpMaMH W TpaBUJIaMH IOBEACHHUS, CIIOCOOCTBYIOIIUMH IPOIIECCAaM CaMOTIO3HaHUS,
CaMOpa3BUTHS 1 HPABCTBEHHOTO CTAHOBIIEHUS IMYHOCTH 00YJarOIIUXCA.

JImaHOCTHBIE pe3yNbTaThl OCBOEHHS MpeAMeTa «XHMHUS» OTPaXaroT CYOPMHPOBAHHOCTH OIBITA
MO3HABATEIFHON M MPAaKTUYECKOU JESITeTFHOCTH O0YYAIOMIMXCS 10 pPean3alliy MPUHITHIX B OOIIECTBE
[EHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIUTAHMSA.

OCO3HaHUS 00YYAIOIINMUCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEH, yBOXKEHUS K 3aKOHY
Y TIPaBOTIOPSIZIKY;

MIPEJICTABIICHUS O COLMANBHBIX HOPMax M MpaBUIIaX MEXIIMYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW [EATENLHOCTH TIPH CO3JaHWN YYEOHBIX IPOEKTOB,
pelIeHun Y4eOHBIX U MTO3HABATEIBHBIX 32/1a4, BEITIOJTHEHUH XUMUYECKHIX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHWMATh W MPHUHUMATH MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI JPYTHUX NPH
AHAJIN3C pa3IMYHBIX BUIOB y‘IC6HOI71 JACATCIIBHOCTH,

2) NaTPUOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOI'O OTHOIICHUA K UCTOPUUCCKOMY 1 HAYYHOMY HACJICIUIO OTEeYeCTBEHHOM XUMHH,

YBAXCHUA K MPOLECCY TBOPYECTBA B obmactu TEOPHUU U MPAKTUYCCKOI'O0 NPHUMCHCHHUA XHWMUH,
OCO3HaHUA TOT'O, YTO IOOCTHIXKCHHA HAYKHW €CTh PE3YyJbTaT AJIWUTCIBHBIX Ha6IIIO}IeHPII>’I, KPOIIOTIIMBBIX
OKCIICPUMEHTAJIBHBIX ITOUCKOB, ITIOCTOSIHHOT'O Tpya y‘IéHLIX " IPAKTHUKOB;

HMHTEPECAa U IMO3HABATCIBHBIX MOTHBOB B ITIOJIYYCHHUW M ITOCICAYIOIIEM aHaJIN3€ HH(bOpMaIII/H/I (6]
MEPEAOBBIX TOCTHKCHUAX COBpeMeHHOﬁ OTEYECTBEHHON XUMHWH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'0 MMOBCACHUS

CIOCOOHOCTH OLICHUBATL CUTYyallMH, CBA3aHHBLIC C XHUMWUYCCKUMU ABJICHUAMH, WU IMPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHBLIEC HOPMBI U ICHHOCTHU,

T'OTOBHOCTH OLICHUBATH CcBOE TMOBCICHUEC U MMOCTYIIKHU CBOUX TOBapHHIeﬁ C HO3I/IHHI71 HPaBCTBCHHBIX
1 MPABOBBIX HOPM U OCO3HAHUC HOCHCZ[CTBHﬁ OTUX MOCTYIIKOB;

4) hbopMupoBaHUS KYJbTYPHI 3/10POBb:



MOHUMAaHUS IIEHHOCTEH 3I0poBOrO ®W  0Oe30macHOro o0pa3a JKH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3WYECKOMY H IICUXUIECKOMY 370POBEIO;

COOJTIOIEHNST TIPaBUII 0€30TTaCHOTO OOpAIICHUS ¢ BEMIECTBAMHU B OBITY, MIOBCSTHEBHOM JKU3HU H B
TPYJOBOU NESITENILHOCTH;

MMOHMMAaHUS TEHHOCTH MPABWJI HWHIUBUAYAIBHOTO M KOJUIEKTHBHOTO 0€301acHOTO TOBEACHUS B
CUTYyalUsIX, yTPOKAIOIIUX 30POBBIO U KU3HU JIIOACH;

OCO3HaHUS TIOCTEICTBUH W HENpPUATHS BPEIHBIX TPUBbIUEK (YHOTPEONEHUs aJKOTOJ,
HapKOTUKOB, KyPEHHS);

5) Tpya0BOIro BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETCHTHOCTH B Y4eOHO-HCCIICI0BATEIbCKON JCSITeIbHOCTH, OOIICCTBEHHO
M0JIE3HOM, TBOPUYECKON U JPYTUX BUJAX ACSATEIBHOCTH;

YCTaHOBKH HAa aKTHMBHOC Y4YaCTHC B PCHICHHUU IMPAKTHYCCKUX 3aaaq COHI/I&HLHOﬁ HaIrpaBJICHHOCTHU
(B paMKax cBOETO KJiacca, IIKOJIb);

UHTEpeca K MPaKTHYECKOMY W3YUYSHHIO MPOQEecCHil pa3IMyHOro poja, B TOM YKCIE HA OCHOBE
IMPUMCHCHUA IMTPEAMETHBIX 3HAHUH I10 XUMHH,

YBaXEHUS K TPYLy, JIOJAM TPpyJa U pe3ynbTaTaM TPYIOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYaIbHON TpaeKTOpHHM OOpa3oBaHus, Oymylien
HpO(l)CCCI/II/I n pceaiusanuunu CO6CTBCHHI)IX JKHN3HCHHBIX IIJIAHOB C y‘iéTOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rHYeCKOro BOCIUTAHMS:

JKOJIOTMYECKH 11eJIECO00Pa3HOr0 OTHOIICHHUS K MPUPOJIC, KAK UCTOYHUKY CYIICCTBOBAHHS JKU3HU
Ha 3emIie;

MMOHUMAaHMUS TJI00aJILHOIO XapakKTeépa JSKOJOTHYCCKUX HpO6JIeM, BJINAHUA JKOHOMMHYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATIBHOW CPEBI;

OCO3HaHUsA HCOGXO[{I/IMOCTI/I HUCIIOJIB30BaHUsA I[OCTI/DKCHI/Iﬁ XAMUU Ui pEIICHUSA BOIIPOCOB
PaIMOHAIEHOTO MPUPOIOTIOIH30BAHHS,

AKTUBHOTO HETIPUATHS NEHCTBHH, MPUHOCSIINX BpPEI OKpY KAIOIIEH MPUPOAHON cpere, YMEHHS
MPOTHO3UPOBATh HEOIArONpPUSATHBIC HSKOJOTUYECKHE TIOCIENCTBUS NPEANPUHUMACMBIX JEHCTBUH U
MPe0TBPAIlATh HX;

HAJIAYHS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, IKOJIOTHIECKON KYJIBTYPHI, ONBITA JeSTeIbHOCTH
JKOJIOTUYECKOH  HANpPaBICHHOCTH, YMEHHS  pPYKOBOJCTBOBAThCS HMH B  II03HABaTENBHOM,
KOMMYHUKATUBHOW ¥ COLMAJIbHON TNPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHUBOCTOSITH
uaeonoruu xemodooduu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U O0IIECTBEHHO! PAaKTHKH;

MMOHUMaHUS CIIEIU(PUKN XUMHH KaK HayKH, OCO3HAHUS e€ poiH B (OPMHUPOBAHUHU PAIIHOHAIEHOTO
HAYYHOTO MBIIUICHUS, CO3JJAHUN IIEJIOCTHOTO TPEACTaBICHUs 00 OKpYXKalolleM MHpPE KaK O €JIMHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHWW IMPHPOJHBIX 3aKOHOMEPHOCTEH W pemieHHH MpoOJIeM COXpaHEHHS
MIPUPOTHOTO PABHOBECHS;

yOexxI€HHOCTH B 0C000M 3HAYMMOCTH XWUMHH IS COBPEMEHHOW NMBWIM3AMH: B €€
TYMaHUCTHYECKON HANpPaBIEHHOCTH W BAYXHON POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHallbHOW KYJIBTYPHI,
pelIeHu: TI00ANBHBIX MPOOJIEM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOW, YHEPTETHUYECKOM,
MUIIEBON U DKOJIIOTUYECKON 0e301MacHOCTH, B Pa3BUTHUH MEAUIWHBI, 00ECIIEYEHUH YCIOBHIA YCIEIIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(POPTHOW JKU3HU KaXKJIOTO YiieHa 00IIecTBa;

eCTeCTBeHHO-Hay‘IHOfI T'paMOTHOCTH: IOHUMaHHA CYIUTHOCTH METOAOB IMO3HAHU A, HUCIIOJIb3YEMBIX B
€CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HMCIOIB30BaTh IMMOJIy4aceMbI€C 3HAHUA [JIA aHalIn3a " 0O0BSICHEHUS
SBIICHUI OKPYKAIOIIero MHpa M TMPOUCXOIAIMNX B HEM HM3MEHEHHWH, YMEHHS JenaTh 0OOCHOBaHHBIC
3aKJIFOUCHUS Ha OCHOBC HAYy4YHBIX q)aKTOB U UMCHOINMUXCA JAaHHBIX C HCJIBIO IMOJTYYCHUA AOCTOBEPHBIX
BBIBO/IOB,;



CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMUYECKUE 3HAHWS JIJISl PEUICHUs MpoOieM B
peabHBIX JKU3HEHHBIX CUTYAIHSIX;
UHTEpeca K MO3HAHUIO M UCCIIEIOBATENBCKOM eI TEIEHOCTH;
TOTOBHOCTH M CITOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K aKTHBHOMY
MOJYYECHUIO HOBBIX 3HAHHU TI0 XUMHH B COOTBETCTBUH C )KU3HEHHBIMH TIOTPEOHOCTAMH;
UHTEpeca K 0COOCHHOCTSIM TPYy/Ia B pa3InUHbIX cepax nmpodeccnoHanbHON A TeNbHOCTH.
METANPEIMETHBIE PE3YJIbTATDI

MeramnpeaMeTHBIE Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XHMHS» Ha YPOBHE CpPETHETO
o01ero 00pa3oBaHUs BKIIOYAIOT:

3HAaYMMBIe I (QOPMHPOBAHUS  MHPOBO33PEHHS  OOYYAIOMIUXCS  MEKIUCIUTLIMHAPHEBIE
(MexTpeIMeTHBIE) OOIIeHAYYHbBIE TOHATHS, OTPaXKaroIue IIeJIOCTHOCTh HAyYHOH KapTHHBI MHpa U
crienm )UKy METOMOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHA,
SIBJICHHE, TIPOIECC, CHCTeMa, HAay4HBIH (DAaKT, TPHUHINII, THUIOTE3a, 3aKOHOMEPHOCThH, 3aKOH, TEOpPHSI,
HccieIoBaHNe, HAOMoIeHHe, U3MepEHUE, DKCIICPUMEHT U JPYTHE);

YHUBEpCaNbHBIE YydYeOHBIC ICHCTBUA (ITO3HABATENbHBIE, KOMMYHHUKATHBHBIC, PETYJISTHBHBIC),
obecrieunBaromue (GhopMmupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTH M COIUAIBHOW KOMITETCHIIUN
obyJaronmxcs;

CIIOCOOHOCTH 00y4aroIuXxcs MCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIUIHHAPHBIE,
MHPOBO33PCHUCCKUEC 3HAHHA W YHHUBCPCAJIBLHBIC yT-Ie6HLIe HEﬁCTBHH B II03HABaTEJILHOU U COHPIaJIBHOﬁ
MIPaKTHUKE.

MeramnpeaMeTHbIE ~ PE3yJbTaThl  OTPAKAIOT  OBIAACHWEC  YHUBEPCATHHBIMA  yICOHBIMH
IMO3HABATCJIbHBIMU, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMU HeﬁCTBHHMH.

OBJageHne YHUBEPCAJTbHBIMH Y4€0HBIMH MO3HABATEILHBIMH € CTBHSIMH:

1) 6a3oBble JJOrMYeCKHUE JeiiCTBUA:

CaMOCTOSTEIbHO (hOPMYJIUPOBATh M AKTyaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE € pacCMaTpUBaTh;

OMpeACIATh LCIIN ACATCIbHOCTHU, 3aJiaBad MmapaMETpbl U KPUTCPUU UX JOCTHUKCHHUA, COOTHOCHUTDH
PE3YIbTAThI ACATCILbHOCTU C MMOCTABJICHHBIMU LICIIAMMU,

HCIIOJIb30BATh IPU OCBOCHUU 3HAHUN HpI/IéMI)I JIOTUYECKOT'O MBIIIJICHUSA — BBIACIIATE XapPaKTCPHBIC
IMPpU3HaKH HOHATHU U YCTaHaBJIUBATh UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOUINUE TMOHATUA IJIA
O0OBSICHCHHS OT/ICNIBHBIX (DAKTOB M SIBJICHHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH LIS KJIacCU(PHUKAINHU BEIIECTB M XUMUYECKUX PEaKIuii;

YCTaHaBJIMBATh MPUYHUHHO-CJIICACTBCHHBIC CBA3N MECKAY U3YyHaCMbIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHHs (MHIYKTHBHBIE, AECTYKTHBHBIE, IO aHAJOTHH), BBIABISATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHsI B pacCMaTpPUBAEMBIX SIBICHHAX, (HOPMYJIHPOBaTh BBIBOABI U
3aKIIIOYCHUS,

IMPUMCHSATH B IPOLCCCE MO3HAHUS, UCIIOJIB3YCMbIC B XUMUU CUMBOJIMYCCKHUE (3H3KOBI)IC) MOICIIH,
peoOpa3oBbIBATh MOCIBHBIC MPEACTABICHUS — XMMUYECKHI 3HAK (CMMBOJI) 3JIEMEHTAa, XMMHUYECKas
(hopMmyiia, ypaBHEHHE XUMHUECKON pPEaKIMU — MPU PEIICHUH YYeOHBIX TTO3HABATEIBHBIX U MMPAKTUUSCKUX
3a/1a4, TPUMCHSTh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS JJIs BBISBICHUS XapaKTEPHBIX IMPHU3HAKOB
M3yYaeMbIX BEIIECTB M XUMHUECKUX PEAKITHI.

2) 6a30BbIe HCCJIEI0BATEIbCKHE € CTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHMS BEUICCTB U XUMUYECKUX PEaKIIUi;

(hopMyJIMpOBaTh 1IETU U 33/1a4l MCCIICIOBAHMS, UCTIOIh30BATh MMOCTABICHHBIE M CAMOCTOSTEIILHO
c(hOopMyIIMpPOBaHHBIC BOMPOCH B KAa4eCTBE WHCTPYMEHTA IIO3HAHUS M OCHOBBI JiIsi (hOPMHUPOBAHUS
TUIOTE3bI IO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYKIICHHIA,

BIQIETh HABBIKAMH  CAMOCTOATENBHOTO  IUTAHWPOBAHWUS W TPOBENEHUS  yUYSHUYECKUX
SKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHWS HAONIONATh 3a XOJOM TpoIlecca, CaMOCTOSTENHEHO
MIPOTHO3UPOBATH €0 Pe3yNbTaT, (opMynupoBaTh 0000IEHHS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEAOBaHUS, COCTABIISATE OOOCHOBAHHBIN OTYET O MPOAEIaHHOHN padoTe;



npruoOpeTaTh ONBIT YUYEHUYECKOH HCCIIeNOBATENbCKOM M HMPOEKTHOW AEATENIbHOCTH, IPOSIBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY IOUCKY METOJOB PELICHUS NPAaKTHUECKUX 3afad,
IPUMEHEHHIO Pa3JInYHbIX METOJIOB IIO3HAHMUS.

3) padora c unopmanmeii:

OPHEHTUPOBATECS B PA3NMYHBIX HMCTOYHMKAX HH(OpManuu (HAay4yHO-TIONMYJIIpHAs JMTEpaTypa
XUMHYECKOTO COJIEpXKaHus, CIIPaBOYHBIE TIOCOOMs, pecypchl MHTepHeTa), aHAIN3UPOBaTh UHPOPMALIUIO
pPa3NMYHBIX BUIOB ¥ (QOpPM IpEICTaBICHUS, KPUTHYECKH OIICHUBaTh €€ JOCTOBEPHOCTh W
HEIPOTUBOPEUYUBOCTE;

(hopMyTHUpPOBaATH 3aPOCHl U MPUMEHATH Pa3IMYHBIE METOMABI MPH MONCKE U 0TOOpe MH(OpMAIuH,
HEOOXOAMMOH JIJIs BHITIOJTHEHHS yIeOHBIX 3a/1a4 ONPeAeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIONB30BAHHSA HH(GOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITETIFHO BBIOMpAaTh ONTHMANBHYIO (OpMY TpencTaBieHus HWHGOPMAUH (CXEeMBl,
rpadyKu, AMarpaMMBbl, TaOJIHUIBI, PUCYHKH U IPYTHE);

WCIOJIh30BaTh HAYYHBIH SA3BIK B KaUECTBE CPEACTBA MpH paboTe ¢ XMMHYECKOW WH(pOpMAIHei:
NPUMEHATh MEXKIpeaMeTHble ((PU3MUeCKHe M MaTeMaTU4ecKue) 3HaKH W CHMBOJIBL, (POpMYIIHL,
ab0peBuaTypbl, HOMEHKIIATYDPY;

UCIIOJIb30BATh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTIATHOCTH.

OBnageHue YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU /IEICTBUSIMU:

3a7aBaTh BONPOCHI IO CYLIECTBY OOCY)XJaeMoi TeMbl B XOJA€ [Hajora W/WIH IUCKYCCHH,
BBICKa3bIBaTh HJCH, (HOPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCHUTENHHO BBHIMONHEHUS IMPEUIOKEHHOM
3a1aui;

BBICTyIaThb C TPE3€HTalMel pe3yJbTaTOB MO3HABaTEIbHOW JIEATENIBHOCTH, IOJyUYE€HHBIX
CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPHU BBIIOJHEHHMM XHMHYECKOIO JKCIEPHMEHTa,
NPaKTHYECKOW pabOTHI MO UCCIEJOBAHUIO CBOWCTB M3y4YaeMBIX BEILECTB, peaH3alud y4eOHOTO MPOeKTa
1 (GOPMYIHUPOBATh BBIBOABI 10 PE3YJIbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MYyTEM COTIaCOBAHUS MO3UIIUH
B X0J1¢ 00CYKIEeHUS 1 OOMEHa MHEHHUSIMH.

OBnajeHue YHUBEPCAIBHBIMYU PeryJIITHBHBIMH J1eHCTBUAMM:

CaMOCTOSITEIBHO IAHUPOBATh U OCYIIECTBISITH CBOIO IIO3HABATEIbHYIO ACATEIBLHOCTD, ONIPEAEIss
e€ menu M 3aJaud, KOHTPOJIHMPOBAaTH M IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh HpeAiaracMbli
ITOPUTM JEHCTBUH NPU BBINOJHEHHWH YYEOHBIX M HCCIENOBATENLCKUX 3ajad, BBIOMpaTh Haumboiee
3 PEeKTUBHBINA CcIIOCO0 X pEelIeHHs] C YYETOM MONIYyYEHHsS HOBBIX 3HAHMK O BEIIECTBAX M XMMHUYECKUX
peaKIusX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JEATENLHOCTH Ha OCHOBE CaMOaHalIn3a U CaMOOLIEHKH.

INPEJMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenMeTHBbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHA» OTPaXaroT:

c(OPMHUPOBAHHOCTb NPEACTaBICHUH O XHUMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B [TO3HAHUH SBJICHUI NPUPOABI, B GOPMUPOBAHUH MBIIIJICHUS H KYJIbTYPBI
JTUYHOCTH, €€ (QPYHKIMOHAJIbHON TpPaMOTHOCTH, HEOOXOOMMOH ISl pEeIIeHHs MPAaKTUYECKUX 3ajgad M
9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[JOPOBBIO M IPUPOAHON Cpeae;

BIQ/ICHUE CHUCTEMOM XHMHYECKHMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIUE TOHSATHS
(XuMHYEeCKMI ~ 3JIEMEHT, aToM, DJJEKTpOHHas o00oJloyKa aroMa, MOJIeKyJa, BaJCHTHOCTS,
3IIEKTPOOTPULATENbHOCTb, XUMHUYECKasl CBA3b, CTPYKTypHast (opmyna (pa3BEpHyTas U COKpallEHHas),
MOJIb, MOJISIDHASI Macca, MOJIIPHBIM OOBEM, YIIepOAHBIH CKeJleT, (GyHKUMOHAIbHAs TpyIIa, paaukal,
W30MEpHs, U30MEPhI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIE€BOAOPOIbI, KUCIOPO M a30TCOAEpIKAIe
COCAMHEHMS, MOHOMED, HOJIHUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPHH H
3aKOHBI (TEOpHsl CTPOCHMs oOpraHuuyeckux BemecTB A. M. BbyTnepoBa, 3ak0H COXpaHEHHS MacChl



BEILECTB); 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JIS)KAIIUE B
OCHOBE MIOHMMAaHUsI IPUYNHHOCTH ¥ CUCTEMHOCTH XUMHYECKHX SBICHUH, (haKTOIOTUYECKUE CBEACHUS O
CBOHICTBAxX, COCTaBe, MOJIyYEHHH U 0E€30IIaCHOM MCIOJIb30BAHUM BAKHEHWIIMX OPraHUYECKHUX BEILECTB B
OBITY U IPAKTUUECKON eATEIbHOCTH YEI0BEKa,

chOpPMHUPOBAaHHOCTh YMEHMH BBIABIATH XapaKTEpHbIC NPU3HAKUA IIOHATHH, yCTAaHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS TIPH ONHCAHWU COCTaBa, CTPOCHUSA W
MpEBpaIlEHU OPraHUYECKUX COSTUHEHUI;

c(OPMHPOBAHHOCTh YMECHUH UCIONB30BaTh XMUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBIICHHS
MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamI€HHOI) (QOpPMyT OpPraHHYEeCKHX BEIIECTB H
YpaBHEHUN XWMHYECKHX pEaKUWid, HM3TOTaBIMBAaTh MOJETN MOJEKYJ OPTraHMYeCKHX BEIIECTB IS
WLTIOCTPALNY UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAaHHOCT, YMEHHUIl YCTaHABIMBATh TNPUHAICKHOCTh HW3YYEHHBIX OPraHUYECKHUX
BEIIECTB M0 WX COCTaBY M CTPOCHHUIO K OMpene’I€HHOMY KJaccy/TpyIie COeIUHEHHUH (YTJIeBOIOPO.BI,
KHCJIOPOJ, M a30TCOJIEprKaIle COSANHEHUS, BEBICOKOMOJIEKYIISIPHBIE COCTMHEHHS), JaBaTh UM Ha3BaHHA
no cucremarudeckorr Homernknarype (IUPAC), a Takke NpUBOAUTH TPUBUAILHBIE HA3BaHUS OTIEIBHBIX
OpraHMYECKHX BeIecTB (ITWJIEH, NPONMJICH, aueTHIeH, OJTWICHIJHKONb, TJIHLEpUH, (eHodm,
(dopmanbaerun, amneTanbleTHA, MypaBbHUHAs KUCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTeapHHOBAasl KUCIIOTA, TIII0K03a, PPYyKTO3a, KpaxMal, HeJUIioJ103a, TIUIIH);

c(OPMHUPOBAHHOCTb YMEHUS ONPENENATh BUABI XUMUYECKOW CBS3H B OPTaHHUECKUX COCTHMHEHUSIX
(onuHApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTb YMEHUS IPUMEHSTH ITOJIOKEHHUS TEOPHH CTPOCHHUSI OPTaHMUYECKHUX BEIIECTB A.
M. BytnepoBa st OOBSCHEHMsI 3aBHCHMOCTH CBOMCTB BELIECTB OT WX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHUS MaccChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOEHHE, (U3IUUECKUE M XUMUYECKHE
CBOMCTBA TUIMYHBIX MpEeACTaBUTENEN PA3INYHBIX KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, STHIIEH,
NpONWJIEH, aleTwieH, Oyranuen-1,3, metunOyTtanuen-1,3, OeH307, METAaHON, 3TaHOJN, STHICHIJIMKOID,
TIIMLEepUH, (EHOJI, aneTanbAeru], MypaBbHHAs M YKCYCHas KHCJOTBHI, TJIIOK03a, KpaxMal, LeJUli0j03a,
aMHHOYKCYCHasl KHCJOTa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEXIYy HUMH YypPaBHEHUSIMH
COOTBETCTBYIOIINX XMMUYECKUX PEAKLHUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTb YMEHMS XapaKTepU30BaTh HCTOYHHWKH YIJIEBOJOPOAHOTO CHIPb (HE(TH,
OPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMEpPepadOTKM M MPAKTHYECKOe TPHUMEHEHHWE NPOSYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTb YMEHHH MPOBOJAUTH BBIYMCICHUS 10 XMMHYECKHM YpaBHEHHUSIM (MacChl,
00bEMa, KOJIMYecTBA MCXOJHOTO BELIECTBA HJIM NPOAYKTA PEAKIMH II0 HM3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEILECTB WM IPOLYKTOB PEaKINN);

c(OPMHUPOBAHHOCTh YMEHHMH BIIaJeTh CHCTEeMOl 3HaHUMM 00 OCHOBHBIX METOAAX HAayYHOTO
MO3HAHMSI, MCIIONB3YEMBbIX B XHMHMHU NPH H3YyYCHHH BELIECTB M XUMHMYECKHMX sIBJICHUI (HaOuoneHue,
U3MEpEHHEe, HKCIEPUMEHT, MOJEJINPOBAHUE), HCIONb30BaTh CHCTEMHBIE XHMUYECKUE 3HAHUS UL
NPUHATUS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYyallHAX, CBSI3aHHBIX C BEHNIECTBAMH WU UX
MIPUMEHEHHEM;

cOPMHUPOBAHHOCTh YMEHUH CcOOJIIOJaTh MpaBHjla IIOJNB30BaHMA XUMHMYECKOH NOCYyIoH u
nabopaTopHBIM 00OpYZOBaHHMEM, a TaKKe IpaBuia OOpalIeHUs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSIMH 10 BBIIIOJIHEHUIO TA0OPAaTOPHBIX XUMUYECKUX OIBITOB;

chOPMHUPOBAHHOCTb ~YMEHHMH IUIAHUPOBaTb M BBINOJHATH XUMHYECKMH  SKCICPUMEHT
(peBpareHsi OpraHNYeCcKUX BEIIECTB NP HAarPEeBaHUM, MOTydeHHe STHIIEHA M N3YYEHHE er0 CBOICTB,
KadeCTBEHHbIE pEeaKIMid OPraHWYEeCKHX BEIUIeCTB, JeHATypamus OENKOB IpH HarpeBaHWH, IBETHHIE
peaxIu OEIKOB) B COOTBETCTBUH C MTPABHIIAMHU TEXHUKH 0€30MaCHOCTH ITPH 0OpaIIeHuH ¢ BEIIeCTBAMU U
nabopaTOpHBIM 000PYAOBAaHUEM, TPEACTABIATh PE3YIbTaThl XUMHYECKOTO JKCIepuMeHTa B (opme
3aMiCH  YpPaBHEHHWH COOTBETCTBYIOIIMX peakuii W (QOpMyIHpoBaTh BBIBOABI HAa OCHOBE JTHX
pe3yibTaToB;



c(OpMUPOBAHHOCT, YMEHHH KPWUTHYECKH AaHATU3WPOBAaTh XHMHUYECKYI0 HWH(POPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (Cpe/ICTBa MaccoBor mHpopmarmu, HTEpHET 1 ApyTHX);

c(hopMHUPOBAHHOCTh YMEHHUI COOJIO/IaTh MpaBHiIa YKOJOTHUECKU IEIeCO00pa3HOTO MMOBEIACHUS B
OBITY W TPYIOOBOH JEATENHHOCTH B IIENSAX COXPAHEHHS CBOETO 370POBBSI M OKPYIKAIOMIEH MPHPOIHON
CpeIbl, OCO3HAaBaTh OIACHOCTH BO3ICHCTBUS Ha JKMBBIE OPTaHM3MBI OIpPENCIEHHBIX OpPTraHMYECKUX
BelIeCcTB, MOHMMas cmbica mokazatens [IJIK, moscHATP Ha mpuMepax CHocOoObl YMEHBIIEHUS WU
MPEIOTBPAIICHUS UX BPSIHOTO BO3JCHCTBHS HA OPraHU3M YeI0BEKa,

JJIsL 06yqa}01u1/1xc;1 C OIrpaHU4YC€HHBIMU BO3MOXHOCTAMU 3J0POBbA. YMCHUC ITPUMCHATH 3HAHUA 06
OCHOBHBIX NOCTYITHBIX METOJIaX ITO3HAHUA BECIICCTB U XUMHUUCCKUX ﬂBJ’IeHHfI;

JUISL CJACTBIX U CIa0OBHIANIMX OOYYAIONIMXCSA: YMEHHE HCIONIb30BaTh Pebe(h)HO-TOUCUHYIO
cucteMy obo3HaueHuii JI. bpaiiis 11 3anucy XuMU4IecKux hopMyII.

11 KJIACC

[TpeameTHbIe pe3yabpTaThl OCBOEHHS Kypca «O0Ias 1 HeopraHudeckas XUMHUsD OTPaXaroT:

c(OpMUPOBAHHOCTh TPEJACTABICHUNA: O XUMHYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOU
KapTHHBI MUPa, POJIA XUMHUU B TIO3HAHHUU SBJICHUH MPUPOBI, B (POPMUPOBAHUH MBIIUICHUS H KYJIBTYPBI
JTUYHOCTH, €€ (YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOW JUIs pEIIeHUs MPaKTHYECKUX 3aaad U
HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U IPUPOTHON CpeIe;

BJIQZICHUE CHUCTEMON XHMHMYECKMX 3HaHHUW, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOLIUE MOHATHUS
(XMMHYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 21MEeKTPOHHBIC OPOUTATH ATOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBIH 00BEM, BaJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKas CBS3b
(KoBalleHTHasI, NOHHAS, METAJUTMUYECKAs, BOJOPOJHAS), KPUCTAIUTHYECKAsT PEMIETKA, TUIBI XUMHUECKUX
peakuuid, pacTBOP, AIIEKTPOJUTHI, HEINEKTPOIUTHI, SJICKTPOJUTHUUYECKAs AUCCOLUALUS, OKHUCIUTENb,
BOCCTaHOBHTEIb, CKOPOCTh XHMHUYECKOW PEaKIny, XUMHYECKOE PABHOBECHUE); TEOPHH U 3aKOHBI (TEOPHS
3JIEKTPOJIMTUYECKON TUCCOLMALINM, TIepuoandeckuii 3akoH J[. M. MeHeneeBa, 3aKOH COXpaHEHUsI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS W TPEBPAIEHHs] YHEPTHH NP XUMHYECKHAX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XHMMHH, MHUPOBO33DEHUECKHE 3HAHUS, JIeXKAallhMe B OCHOBE ITOHUMAaHUS
MPUYUHHOCTH ¥ CHCTEMHOCTH XMMHUYECKUX SBIEHUH, (PAaKTOJIOTHUECKHE CBEACHHS O CBOMCTBAX, COCTABe,
MONTydYeHNH ¥ 0e30MacHOM WCIONh30BAHUY BAXKHEHIINX HEOPTaHWYECKHX BEMECTB B OBITY W
MIPaKTUYECKOH 1EATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUIl BBISBIATh XapaKTEepHBIE TMPHU3HAKW TOHSATHH, yCTaHABIMBATH WX
B3aHMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHS IPU OMUCAHUU HEOPraHUYECKUX BEIIECTB U UX
MpEeBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIOIB30BaTh XUMHUYECKYIO CHMBOJHKY IJISI COCTaBICHUS (OPMYI
BCIICCTB M YpaBHEHHH XHMHUYECKUX peaknuii, cucrematndyeckyto HoMmeHkiatypy (IUPAC) wu
TPUBHAJIBHBIC Ha3BAaHUS OT/EIHHBIX HEOPTAaHMYECKHUX BEIIECTB (YrapHBIA ra3, yTIeKUCIBIA Ta3, aMMHaK,
raméHasl I3BeCTh, HerameéHast N3BeCTb, MUTHEBAs COJA, IUPUT U APYTHE);

c(OpMUPOBAHHOCT, YMEHHH ONPEAENATh BAICHTHOCTh W CTENEHb OKHCICHHS XHUMHYECKUX
3JIEMEHTOB B COCIMHEHHSX pa3IMYHOTO COCTaBa, BHUJ XWUMHUYECKOH CBs3M (KOBaJeHTHAs, MOHHAf,
MeTaJUITMdecKasi, BOJOPOIHAs) B COSAMHEHUAX, TUIl KPUCTAJUIMIECKON PEIIETKH KOHKPETHOTO BEIIEeCTBa
(aTromHast, MoNeKyJspHas, WOHHAs, METAIIMYecKas), XapakTep CpeAapl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COEJTUHEHU;

c(hOpMUPOBAaHHOCTh YMEHHI yCTaHABIMBATh MPHHAUICKHOCTh HEOPTAaHMYECKUX BEIIECTB MO WX
COCTaBy K OMNpENEIIEHHOMY KJIacCy/TpyTIie cOeAnHEHNH (TPOCThle BEIIecTBa — METAJIBl U HEMETaJlIbl,
OKCH/Ibl, OCHOBAHUS1, KUCIOTHI, aM(OTEPHBIC TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PacKphIBaTh CMBICI nepuoanueckoro 3akona J[. M. Menneneesa u
JEMOHCTPHUPOBATH €r0 CHCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO M TPOTHOCTHYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
snemeHToB 1-4 mepuomoB Ilepmommueckoit cuctembr xumudeckux snemeHtoB . M. Menneneesa,
UCTIONB3YSl TOHATHA «S-, P-, 0-3JEKTPOHHBIC OpPOUTANM», «IHEPTETUYECKHE YPOBHH», OOBSCHSITH



3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHYECKHX JIIEMEHTOB M WX COEIWHEHHWH M0 MepHoaaM |
rpynnam Ilepuoanueckoit cuctemMbl xuMuueckux 3nemMeHToB . V1. Menzeneena;

c(hOpMHPOBAHHOCTh, YMCHHI XapaKTEepH30BaTh (OMHMCHIBATH) OOIIHE XHMHUYECKHE CBOWMCTBA
HEOPTaHWYECKUX BEIIECTB PAa3NYHBIX KIACCOB, MOATBEPXAATh CYIIECTBOBAHHE TE€HETHUYECKOW CBAZH
MEXIy HEOPTaHHYEeCKMMH BEIIECTBAMH C IIOMOIIBI0 ypPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuuii;

C(i)OpMPIpOBaHHOCTL YMCHUA KIIaCCI/I(i)I/IHI/IpOBaTL XUMUYCCKUEC PCAKINHU I10 PA3JIMYHBIM IIPU3HAKaAM
(umcnmy W cocTaBy pearupylollMX BeIIecTB, TerIoBoMy 3(dekTy peakuuu, W3MEHEHHIO CTeleHeH
OKHCIIEHUS 3JIEMEHTOB, 0OPAaTUMOCTH PEAKINH, yUYaCTHIO KaTaJlu3aTopa);

c(OpMUPOBAaHHOCTh YMEHHH COCTAaBJIATH ypPaBHEHHS pEaKIUil pa3IUYHBIX THIIOB, IOJHBIE U
COKpalI€HHbIE YpaBHEHUS peakUuil MOHHOTO OOMEHa, YYHTHIBAas YCIIOBHS, MPH KOTOPBIX 3TH pPEaKIUU
HUAYT OO0 KOHLA;

c(hOopMHUPOBAHHOCTF YMEHUU MPOBOIUTH PEAKIIMH, IOATBEPKIAIOIINEC KAa4eCTBEHHBIH COCTaB
Pa3JINMYHbIX HCOPraHUMYCCKUX BCHICCTB, paCllO3HAaBaTb OIILITHBIM HYTéM HWOHBbI, TMPUCYTCTBYIOIIHUE B
BOJHBIX pacTBOpax HCOPraHNM4YCCKUX BEUICCTB,

c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKUCIIUTEIIBEHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MIOCPEICTBOM COCTABJIEHHS 3JIEKTPOHHOT0 OajaHca ITUX peakLui;

c(OpPMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUECKOH peakiuu OT
Pa3INYHBIX (I)aKTOpOB; XapaKTep CMCUICHHUA XHUMHUYCCKOI'O0 pPAaBHOBECHA B 3aBHUCHMMOCTH OT BHEIIHETO
BozzeiicTBus (npuniun Jle llarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XWMHUYECKHE IPOLECCHl, JIeKallue B OCHOBE
MPOMBIIUIEHHOTO TIOJTY4YeHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTD MPEICTABICHUIH
00 00X HAYYHBIX MPUHIMIIAX U SKOJIOTHYECKUX IPoOIeMax XUMHUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUH NPOBOJIUTH BBIYUCICHUS C KCIIOJIB30BAHUEM IOHSATHUS «MaccoBas
A0Jid BEUIECTBA B paCTBOPE», 00BEMHBIX OTHOIIIEHHI ra30B IIpu XUMHUYCCKUX pCaKIUAX, MACChI BEIIECTBA
wim 00b€Ma ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3 YUACTBYIOIIUX B
pEeaKIy BEIIECTB, TEIIOBOTO 3¢ (eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB,
MIPEeBpAaIICHUs M COXPAHEHUS DHEPTHU;

c(OpMUPOBAHHOCTh YMEHHI COONIONATh TMpaBWiIa TIOJB30BAHHA XUMHUYECKOW TIOCYIOH U
nabopaTopHBIM O00OpYJOBAaHMEM, a TaKXe IpaBWia OOpallleHUus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSAMH I10 BBHITTOIHEHHUIO Ta00PaTOPHBIX XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TUNIAHUPOBATH U BBIIOIHATh XUMUYECKUI IKCIICPUMEHT (Pas3ioKEHHE
MEpPOKCUAA BOJOPOAA B TMPUCYTCTBUU KaTaau3aTopa, OMNPEICICHHE CpEeIbl PacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBLHOTO HMHIUKATOPA, BIMSHUEC PAa3IMYHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOH
pEeaKIy, peakiiii HOHHOTO OOMeHa, KaueCTBEHHbIE PEakIK Ha CyIb(aT-, KapOOHAT- U XJIOPHUI-aHHOHBI,
Ha KaTHOH aMMOHUS, PEIIeHHE SKCIIEPUMEHTAIBHBIX 33/1a4 Mo TeMaMm «Mertamns»y u «Hemeramib») B
COOTBETCTBHH C TPAaBHJIAMH TEXHUKH O€30MacCHOCTH NpU OOpalleHHH C BEHIECTBAMU M JIA0OPATOPHBIM
o0opyoBaHNEM, TPEACTABIATh PE3yJIbTAaThl XUMHUYECKOTO SKCIIEpHMEHTa B (hopMe 3amuicH ypaBHEHHMA
COOTBETCTBYIONINX peaknnuii M GOPMYIHPOBATH BBHIBOIBI HA OCHOBE ATHX PE3YJIFTATOB;

c(OpMUPOBAHHOCTh YMEHHH KpUTHYECKH aHAIW3WPOBaTh XHMHUYECKYI0  HH(MOpMAIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPENICTBA MACCOBOW KOMMYHUKaMU, IHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOIOAATH MpaBWIIa SKOJOTHYECKH IIEeIeCO00Pa3HOro MOBEICHHUS B
OBITY W TPYJOBOH JEATENHHOCTH B IIENISAX COXPAHEHHS CBOETO 3/I0POBBS M OKpYKAIOIIeH MpUpOIHOI
Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA JKMBHIE OPTaHW3MBI ONpEACNEHHBIX BEIIECTB, MOHUMAS
cmpicn mokazarenst IIJIK, mosicHITe Ha mpuMepax CHocoObl YMEHBIIEHHS W MPENOTBPAIICHUS WX
BPEIHOTO BO3/ICHCTBHSI HA OPTaHNU3M YEJIOBEKa,

I 06yqa}01111/1xcs1 C OIr'paHUYC€HHBIMH BO3MOXHOCTAMU 300POBbA: YMCHUC ITPUMCHATH 3HAHUA 00
OCHOBHBIX TOCTYITHBIX METOJIaX ITO3HAHUA BECIICCTB U XUMHUUYCCKUX HBHGHHﬁ;

JUIST CJETBIX W CIa0OBHIANIMX OOYYAIOMIMXCS: YMEHHE HCIONb30BaTh PeNbe(hyHO-TOUCTHYIO
cucteMy obo3HaueHuii JI. bpaiiis 1is 3amucy XuMU4IecKux GopMyII.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Koan4yecTBo 4acoB
HanmeHnoBaHue pa3/ie/ioB U TeM

Ne ni/m Konrpoabnsie IIpakruueckne lLlesieBbie opueHTHPBI
nporpamMmmal Bcero
padoThI padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XMMHH
[Ipenmet oprannueckoi xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSTUHEHUN A. 3 9,21-24,26,29-31,37,38
M. bytneposa
Utoro mo pazneny 3
Paznea 2. YrieBogopoabl
2.1 [IpenenbHbIE YTIIEBOIOPOABI — ATKAHBI 2 21-24,29-31
HenpenenbHble yrieBogopoIbl: alKEeHbI
2.2 ped Y Hopoa ’ 6 1 9,21-24,26
aJIKaINCHBI, aTKUHBI
2.3 ApomaTH4ecKue yriaeBog0POIbI 2 21-24,29-31
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB U
2.4 pHpo y AOPOA 3 1 21-24,26,29-31,32-35
ux nepepadoTka
Hroro 1o pazneny 13
Paznen 3. Kuciaopoacoaepskamnue opranndeckue coeJMHeHUs
21-24,29-31,32-35
3.1 Crniuptel. denon 3
Anbaeruabl. KapOOHOBBIE KUCITIOTHI.
3.2 ACTHA P 7 1 21-24,29-31

CroxHble 3¢upbl
3.3 YraeBos 3 1 9,21-24



Utoro no pazneny 13

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMuHBI. AMUHOKHUCIIOTEL. benku 3 21-24
Wroro 1o pazneny 3

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS
9,21-24,26,29-31,32-35,37-

5.1 ITnactmaccel. Kayuyku. Bonoxna 2 38

Hroro no pazneny 2

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



11 KIIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

Ne i/

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [lepronnyueckas cucTeMa XUMHUYECKUX
anemenToB 1. . MenaeneeBa
1.2 XUMHYECKUE PEAKIUU

Crtpoenue BemiecTBa. MHOTOOOpasue
BEIIIECTB

1.3

Uroro no pazgeny

Paznen 2. Heoprannueckasi xumust
2.1 Mertamibl
2.2 Hewmeranmsr

23 CBs13b HEOPIraHMYECKHMX M OPIraHMYECKHX
' BEIIECTB

Hroro no paszneny

Pa3zgea 3. XuMus u :Ku3HbL

3.1 XUMUA U KA3HD

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB II0O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

13

17

34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

IleneBbie OpuEeHTHPBI

9,26,37,38

21-24,

21-24,26,29-31

21-24
21-24

21-24,29-31

9,21-24,26,29-31,32-
35,37,38



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koa-Bo
wn Tema ypoka 4acoB DJleKTPOHHBbIE HU(PPOBHIE 00pPa30BaTeIbHbIE PeCypPChl
Bcero
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-
[IpenmeT opraHuYeCcKON XUMUH, €€ 1 efb16fad49f6a
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
https://academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-
Teopust CTPOEHHS OPraHUYIECKUX COETUHEHMI 1 20517ae4b52e
A. M. bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o KIaccupuKamum https://academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-
opraHn4ecKux BemiecTB. HomeHkarypa 1 bdcb589aeadl
(cucTemaTuveckas) U TPUBHAIbHBIC Ha3BaHUS
OPraHUYECKUX BEILIECTB
https://academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-
AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKHI 1 ed82fcaddd02
pan
https://academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-
MeTaH 1 3TaH — HpocTeiiliie NpeacTaBUTeNHU L 81azbe75c47a

aJIKaHOB

https://academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-
AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 18dc1cfb9399



10

11

12

13

OTWIEH U IPONWIEH — MPOCTEUILINE
MIPEACTABUTENH AJIKEHOB

[TpakTuueckas padora Ne 1. «Ilomyuenue
ATWJIEHA U U3YyUEHUE €T0 CBOMCTBY

Ankanuensl. byranuen-1,3 u metunOyraaueH-
1,3. IlosyueHre CHHTETHUECKOTO KaydyyKa 1
PE3UHBI

ATKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHUM psill. AETHUIIEH —
MPOCTEUILNN MPEJICTABUTEIb AIKUHOB

BhruunciieHus mo ypaBHEHUIO XUMHUECKOM
peakiuu

Apenbl: 6eH3011 ¥ TOyoJl. TOKCUYHOCTD
apeHoB

['eneTnyeckas CBS3b yIIIEBOIOPOAOB,
MPUHAJJISKAIINX K Pa3IMYHbIM KJlaccaM

https://academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-
70b5e8db71ae

https://academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-
7ebcdaf03ce0

https://academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-
a983b95b854a

https://academy-content.myschool.edu.ru/lesson/05c¢9a929-6741-4d7c-84b5-
009292468356

https://academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-
fbaledd4ab6d

https://academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feefd

https://academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-
c7e71db395d7



14

15

16

17

18

19

20

[TpupoHbIE HCTOYHUKH YTIEBOIOPOIOB!
NPUPOHBIN ra3 U MOy THBIE HETSHBIC ra3bl,
He(PTb U IPOIYKTHI €€ epepadoTKu

[TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB!
HOPUPOIHBII ra3 v MOMyTHbIE HEPTSIHbBIC ra3bl,
He(PTb U NPOLYKTHI €€ epepaboTKu

KonrponsHas pabota no pasueny
«YT1eBo10pOAB

[IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOJI
1 3TaHoj. BogopoaHas cBs3b

MHOroaToMHbI€ CIIUPTHL: STUJICHITIMKOJIb U
TJIALIEPUH

®deHo: CTpOSHUE MOJIEKYJIBI, (PU3NIECKHIE U
XUMHUYCCKUC CBOI\/JICTBa, IMPUMCHCHHUC

Anpaeruapl: GopMaIbACTHI U AllCTATBICTH]I.
ArneroH

https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-
983de535c44d

https://academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-
983de535c44d

https://academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-
44d63cccf518

https://academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-
c04fa471694f

https://academy-content.myschool.edu.ru/lesson/461aa9c8-cOef-4827-a8e5-
d12a0bedc826

https://academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1

https://academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90



21

22

23

24

25

26

27

OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie
KHCJIOTBI: MypaBbUHAA U YKCYyCHas

[Tpaktuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTB»

CTCapI/IHOBa}I 1 OJICMHOBAaA KHCJIOThI, KaK
NpEACTAaBUTCIIN BBICHINX Kap6OHOBLIX KHUCIIOT

Mpi1a KaK COJIM BBICIINX KapOOHOBBIX KHUCTIOT,
HUX MOIOIIIEE IENCTBUE

CrnoxHble 3(UpbI KaK MPOU3BOJHbIE
KapOOHOBBIX KUCIOT. [ ' MAPOIN3 CIOKHBIX

3¢upoB

Kupsbr: runponns, mpuMeHeHue,
Ouosoruyeckas pojb >KUpPOB

YrieBoapl: cocTaB, KIacCHUpUKAIS.
Baxwueriume npencTaBuTeNnu: ritoKo3a,
¢bpyKTo3a, caxaposa

https://academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d

https://academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-
7efba8b98cdb

https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

https://academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4dof

https://academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-
01d2e212d4do0



28

29

30

31

32

33

34

KanMaJ'I M LOEJUII0JI03a KaK IIPUPOJHBIC
MMOJIMMCPbI

KonTponbhas pabota no pazaeny
«Kucnopozacoepxaiinue opraHuyecKue
COCIMHEHUS

AMWHBI: METHJIAMHWH U aHWJINH

AMUHOKHUCIIOTHI KaK aMm(pOTepHbIS
OpraHHYeCKHUe COCTMHEHUS, X OMOIOTHYECKOE
3HaueHue. [lertuanl

benku xak MMPUPOAHBIC BELICOKOMOJICKYJISIPHBIC
COCAUHCHUA

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUIN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
IInmacTmaccel, KaydyKH, BOJIOKHA

https://academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-
3d3ae748f716

https://academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-
ff893919d25a

https://academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-
9205f201b73e

https://academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-
78ecab009628

https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a

https://academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-
14c3ba78050a

https://academy-content.myschool.edu.ru/lesson/1600e4a4-d259-4ba9-9632-
994faedce366



OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KITACC

[}

n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIrus aTOMOB

Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema
xuMmuuecknx 3aeMeHToB . 1. MenaeneeBa, ux cBsizb C
COBPEMEHHOI TeOpUEN CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB M X COSAMHEHUH TI0 TPYIIIIaM | IePHUOIaM.
3HavYeHNE MEPUOINICCKOTO 3aKOHA U CUCTEMBI
xuMuueckux snemenToB J[.M. MenzaeneeBa B pa3BUTUU
HayKH

Ctpoenue BeriecTBa. XUMHUYECKasi CBS3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

BanenTHOCTb. DneKTpooTpUIIaTEIbHOCTh. CTENEeHb
OKHCJIeHUs. BemiecTBa MONIEKyIIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsiTne o nucnepcHbIX cucteMax. ICTUHHBIE 1
KOJUIOUTHBIE pacTBOPBI. MaccoBas 10JIsI BEIIECTBA B
pacTBope

KoJa-Bo
yacoB

Bcero

DJIeKTpOHHbIe N (ppoBbIe 00pa3oBaTelbHbIE PeCypChl

https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375c3d033e9

https://academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375c3d033e9

https://academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-
8531-edad962608fb

https://academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-
bcfb-aca9c7241b21

https://academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-
9729-69903109f968



10

11

12

13

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX
coenuHeHuil. ['eHeTHYeCKas CBSA3b HEOPraHUUYECKUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Krnaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKON
1 OpPraHUYEeCKOM XMMHUU. 3aKOH COXPAaHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU TTPU
XUMHYECKUX PEaKIUIX

Ckopoctb peakuuu. OOpaTUMble peakui. XUMHYECKOe
paBHOBeECHE

[Tpaktuueckas padora Ne 1. «BrnusiHue pa3nuyHbIX
(aKTOpOB Ha CKOPOCTh XMMHUECKON peaKIMM»

DnekTpoauTHueckas qucconuanus. [lonstue o
BoZopoAHOM Toka3zatene (PH) pactBopa. Peakmun
HOHHOTO 0OOMeHa. ['Maponn3 opraHuvecKux u
HEOPraHMYECKUX BEIIECCTB

OKHCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pcaKknuu. [Tonstre 00
9JICKTPOJIN3C PACIIJIIaBOB U paCTBOPOB coieit

KonrponsHas padora no pazneny «Teoperuueckue

https://academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-
bf72-860434f45f57

https://academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-
810a-cc7bca9e8a0c

https://academy-content.myschool.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655

https://academy-content.myschool.edu.ru/lesson/fOcb5def-307e-4575-
89d0-86041b603655

https://academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-
8330-6e027b075645

https://academy-content.myschool.edu.ru/lesson/e2b3e2ce-c781-40be-
bb00-fab862636f7e

https://academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237

https://academy-content.myschool.edu.ru/lesson/cc14f97b-ada3-4ac9-



14

15

16

17

18

19

20

OCHOBBI XUMHHN»

Mertaiubl, ux nojioxenue B [lepuoguyeckoit cucreme
XUMHUYECKUX 31eMeHTOoB JI. 1. MeHaeneeBa u
0C00EHHOCTH cTpoeHHs aTOMOB. O01ue pusnueckue
CBOIMCTBA METAJLIIOB

CrutaBbl METAJIJIOB. DJIEKTPOXUMHUYECKHUH Psii HANPSHKEHUH
METaJlJIOB

XHMMHYECKNE CBOWCTBA BAKHENIINX METAJUIOB (HATpUH,
KaJIUi, KaJIbIIU, MarHui, aIFOMUHUAN) U UX COSTUHEHUN

XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COEIUHEHUI

XUMHYEeCKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COSTUHECHUH

[TpakTnueckas pabora Ne 2. "Pemienue
AKCIEPUMEHTANBHBIX 3a7a4 10 TeMe «MeTabn"

Hewmeramnsl, ux nonoxenue B [leproanueckoi cucreme

al23-dadc40973c6f

https://academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-
bf72-860434f45f57

https://academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c862

https://academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

https://academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

https://academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750

https://academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-
826b-a648d7d6fef7

https://academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-



21

22

23

24

25

26

27

XUMHUYECKUX 3neMeHToB J. 1. MeHaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

du3uvecKre CBONCTBA HEMETAIUIOB. AJIOTPONHS
HEMETAIIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u
yriiepoja)

XHUMHUYECKHE CBOMCTBA raJIOr¢HoOB, CCPbI U UX COE€OUHEHMI

XUMHUUECKHE CBOMCTBA a30Ta, pocdopa 1 Ux coennHEeHUH

XHUMHYECKHE CBOMCTBA yIIIepOJia, KPEMHHUS U UX
COEIMHEHUN

[IprMmeneHne BaXKHEUIINX HEMETAUIOB U UX COCTMHEHUN

O0001IeHNE U CUCTEMATA3ALNS 3HAHUN 10 TEME
«Hemeramibly. BeraucieHus 1Mo ypaBHEHUSAM XUMUYECKUX
peaKIuil ¥ TEPMOXUMHUYCCKHE PACUEThI

[TpakTrueckas padorta Ne 3. «Pemienne

bd3a-25f26d9c1139

https://academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673

https://academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673

https://academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673

https://academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673

https://academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-
be05-b0966dffb673

https://academy-content.myschool.edu.ru/lesson/aled8cOe-7cld-4ed6-
8fe0-5185cc132628

https://academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-



28

29

30

31

32

33

AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "HemeTamnb"»

KonTponbnas pabota mo Temam «MeTamishy u
«HemeTtamibny

HeOpFaHI/I‘{eCKI/Ie " OPpraHn4CCKUEC KUCJIOTHI.
HeopraHqucm/Ie " OPraHN4YCCKUC OCHOBAHUA

AM(I)OTCpHBIC HCOPTraHNYCCKUC U OPTraHUYCCKHUC
COCAUHCHUS. I'eneTnyeckas CBA3b HCOPTaHNUYCCKUX U
OpTraHN4YCCKUX BCIICCTB

Pois xuMun B 00ecieueHIN SKOJIOTHIECKOM,
HHEPreTUUECKOM U MULIEBOM 0€30I1aCHOCTH, pa3BUTHH
MEIUIHBI

[IpencraBiaenust 06 0OIMX HAYYHBIX IPUHIMIIAX
IPOMBIIIJICHHOTO ITOJIy4Y€HUs BaKHEHIIINX BEIIECTB

YenoBek B MUpPE BELIECTB U MaTEPHATIOB

86f4-d0ac5b740b3b

https://academy-content.myschool.edu.ru/lesson/34e920c7-f570-45b1-
8c7e-b7989845da49

https://academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46¢6-
910c-46a0576d6924

https://academy-content.myschool.edu.ru/lesson/58903722-79bc-4b22-
b276-114fab0dd141

https://academy-content.myschool.edu.ru/lesson/f5999557-18¢c8-4853-
83a0-588bf830407a

https://academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-
b216-ef7c26a84728

https://academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-
8583-9f76edc8a59f



https://academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-

8583-9f76edc8a59f
34 XuMHuS ¥ 30pOBbE YEITOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34



Kpurtepuu 1 HOpPMBI OlIeHKH M KOHTPOJIsSI 3HAHUI 00y4YarouXCcA
PesynbraTsl 00y4eHus OLIEHUBAIOTCA 0 MATHOAIBHON cucteme. [Ipu olieHKe YUUTHIBAIOTCS CIEeIyIOIUe KaueCTBEeHHbIE IOKAa3aTeIn OTBETOB:
r1yOuHa (COOTBETCTBHE U3YYCHHBIM TEOPETHUECKUM 000O0IICHHSIM);

OCO3HaHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHSM IIPUMEHSATH MOJIy4YE€HHYIO0 HHPOPMALIHIO);

MOJIHOTA (COOTBETCTBHE 00bEMY MPOTrpamMMbl U HHPOPMALUHN YUEOHUKA).

[Ipu ouileHKe YUUTHIBAIOTCS YMCIIO U XapaKTep OMNOOK (CYIIeCTBEHHbIE U HECYIIECTBECHHBIE).

Cy1ecTBeHHbIE OIMOKH CBSI3aHBI C HEJJOCTATOYHOM ITyOWHOM W OCO3HAHHOCTBIO OTBETa (HAIpPHMEp, YICHUK HETPAaBUIIBHO YKa3ajl OCHOBHBIC
NPU3HAKU MOHATUH, SIBIICHUM, XapaKTepHble CBOMCTBA BEIIECTB, HEMPABMIBLHO C(HOPMYIUPOBAI 3aKOH, MPABMIO U T.I. UM YYEHUK HE CMOT
NPUMEHHUTH TEOPETUICCKHUE 3HAHUS JIJISl OOBSICHEHHS U TIPECKA3aHMs SIBICHUH. Y CTAHOBIICHUS TIPUYNHHO-CIICJICTBEHHBIX CBSI3€H, CPaBHEHUS U
KJIaccu(UKauy SBICHUH U T.I1.).

Kputepun oneHWBaHUS 110 MPEIMETY COOTBETCTBYIOT IMOJIOKEHHIO «O CUCTEME OLIEHOK 3HAHWH, YMEHHH, HABBIKOB, KOMIICTCHIIUI YYaIIIXCs
OCHOBHOT0, cpeaHero obmero oopazoanust MBOY «COILL Ne2» u YMK aBrtopa.

OueHka TeopeTH4ecKMX 3HAHUH

Onenka «5»:

OTBET TIOJIHBI ¥ TPAaBUIBHBIM Ha OCHOBAHMM W3YYCHHBIX TEOPUI; MaTephal HU3J0KEH B OMNPEICICHHON JIOTUYECKOM
MOCJIEI0BATEILHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CaMOCTOSTCIIbHBIH.

Onenka «4»:

OTBET TIOJIHBIH ¥ TIPAaBWJIBHBIM HAa OCHOBAHWM W3YYCHHBIX TEOPHI; MaTepwall HW3JI0OKEH B ONPEICIICHHON JIOTHYECKOM
MOCIIEA0BATEIHHOCTH, IPU 3TOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUHUTETIS.

Onenka «3»:

OTBET IOJIHBIH, HO MPHU 3TOM JIOMYIIIEHA CYIIECTBEHHAs OINOKA WM OTBET HETIOJIHBIN, HECBI3HBIM.

Onenka «2»:

MIPH OTBETE OOHApPYKEHO HEMOHMMAaHWE Y4YalllUMCS OCHOBHOTO COJIEp)KaHUsl y4eOHOro MaTepualia WIN JOMYyIIeHbI CYIIeCTBEHHbBIE
OIMOKH, KOTOPBIE YUAIIHICS HE MOXKET UCIIPABUTH TIPH HABOJISIINX BOIIPOCAX YIUTEIIS.

OneHka YKCIepUMEHTAJbHBIX YMEHHUI

OreHka cTaBUTCS Ha OCHOBAaHUM HAOJIOACHHUS 32 yUalllUMKCS U MIUCbMEHHOI'0 OTYeTa 3a paboTy.

OtMmerka «5»:

paboTa BBINOJIHEHA [TOJIHOCTHIO U TPABUIIBLHO, ClIeJIaHbl IPABUIbHbBIE HAOIIOCHNS U BBIBOJIBI;

HKCIEPUMEHT MPOBEJICH T10 TUIAHY C YY€TOM TEXHUKH 0€30IacCHOCTH M MPABHJI paOOTHI C BEIIECTBAMU M 000pYyI0BaHHEM;

MIPOSIBJIICHBl OPTraHU3al[MOHHO-TPYIOBbIE YMEHHUs (IOJAECPKUBAIOTCS YUCTOTa pabodyero Mecra W IMOPSAJOK Ha CTOJE, SKOHOMHO
UCIOJIb3YIOTCSl PEAKTHBBI).

OtMmeTKa «4»:



paboTa BBIMOJTHEHA MPABWIBHO, CHEJIaHBl MPABWIGHBIC HAONIOACHHUS W BBIBOJABI, HO TPH 3TOM 3KCIICPUMEHT TIPOBEICH HE
MOJTHOCTHIO WJTU JIOMYIIIEHBI HECYIIECTBEHHBIE OIIMOKHU B paboTe ¢ BEIIECTBAMU U 000PY0BaHUEM.

OtmeTka «3»:

PaGora BbIMONIHEHA MPaBWJIBHO HE MEHEE YeM Ha MOJIOBUHY HIIM JOMYyIIEHA CYILIECTBEHHAsl OLIMOKAa B XOJ€ JKCIEPUMEHTa, B
00BsicHEHUH, B 0QpOpMIIEHUU PAabOThI, B COOIIOACHUM IMpPaBWJI TEXHUKH O€30MAacCHOCTH IMpH paboTe ¢ BeulecTBaMH U 00OpYI0BaHUEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUUTETIS.

OtmeTka «2»:

JIOTYIIEHHI JBe (M OoJiee) CYIIECTBEHHbIE OMIMOKH B X0JI€ SKCIIEPUMEHTA, B 00BACHEHUH, B 0OPMIICHHH paOOThI, B COOIIIOICHUU
MPAaBWJI TEXHUKH OE30TACHOCTH NpH pabdoTe ¢ BEIIeCTBAMU M OOOPYIOBaHHEM, KOTOPHIC yYANIUICS HE MOXKET HCIPABUTH JaXKe IO
TpeOOBAHUIO YUUTEISL.

Ounenka ymMeHMii pelIaTh JIKCIEePUMEHTAIbHbIE 32/1a4H

OtMmeTtka «5»:

IUTaH pEIIeHUs] COCTaBJICH MPaBHIBHO; MPABUWIIBHO OCYIIECTBIEH MOJ00p XMMHUYECKUX PEAKTUBOB U 00OpYIOBAHMS; AHO TOJIHOE
00BSICHEHHUE U CJIeJIaHbl BHIBO/IBI.

OrMmeTka «4»:

IUIaH PEIIeHUs] COCTaBJEH IMPaBWIbHO; MPAaBUIBHO OCYLIECTBIIEH MOJ0OpP XMMHUYECKHX PEaKTHUBOM M 00OpYIOBaHHS, MPH 3TOM
JIOIYIIIEHO He 6oJjiee IBYX HECYIIECTBEHHBIX OINOOK B O0OBSICHEHUH U BBIBOJAX.

OrMeTka «3»:

IUTaH PelIeHHUs COCTABIEH MPABHIIbHO; MPABMIIBHO OCYIIECTBIEH MOAOOpP XMMHUYECKHX PEaKTHBOB M 00OpYJIOBAaHHUS, HO JOIyIEHA
CyIlleCTBEHHas ouInOka B 0ObSICHEHNUHU U BBIBOJAX.

Ouenka «2»:

JIOTIyIIEeHBI /1Be (M OoJiee) OIMOKH B IJIaHE PEUIeHMs], B T0100pe XUMUYECKUX PEAKTUBOB M 000PY/10BaHUs, B OObSICHEHNHU U BBIBOJAX.

OueHka yMeHHii pelIaTh pacyeTHbIE 324

Ounenka «5»:

B JIOTUYECKOM PACCY’KJICHUU U PEIICHUH HET OIIMOOK, 3a7a4a perieHa paiiuoHaIbHbIM CIIOCOOOM.

Onenka «4»:

B JIOTHYECKOM PACCYKICHHHM W PEIICHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajiada pelicHa HEepPalMOHAIBLHBIM CIIOCOOOM WIIH

JOTIYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHNOOK.

Onenka «3»:
B JIOTHYECKOM PACCYKIECHUH HET CYNIECTBEHHBIX OUIMOOK, HO JIOMYIIeHA CYIIECTBEHHAs OIMOKa B MaTeMAaTHUYECKUX pacdeTax.
Ouenka «2»:
MUMEIOTCS CYIIECTBEHHBIC OIIMOKHU B JIOTHUECKOM PACCY>KICHHUH U B PEIICHUU.



OneHka MMCbMEHHBIX KOHTPOJIBHBIX PadoT

Onenka «5»:

OTBET IOJIHBIM U MPABUIIbHBIM, BO3MOKHA HECYIIIECTBEHHAs OLTMOKA.

Onenka «4»:

OTBET HEMOJHBIN WK TOMyIIeHO He OoJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

Onenka «3»:

paboTa BBINIOJIHEHA HE MEHEE YEM HAIOJIOBUHY, JOMYIICHA OJIHA CYIECTBEHHAs OIIMOKA U TP STOM JIBE-TPU HECYIIECTBEHHBIC.

Onenka «2».

paboTa BBINOIHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJAEPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

[Ipu oreHke BBITOJHEHUS MTUCHMEHHOW KOHTPOJIBHOM paOOThl HEOOXOIMMO YUYUTHIBATH TPEOOBaHMS €IUHOTO Oopdorpaduyeckoro
pexuMa.

OTMeTKa 3a WTOTOBYIO KOHTPOJBHYIO palOTy KOPPEKTHUPYET NPEAIISCTBYIONIME TPH BBICTABICHUH OTMETKHA 3a YETBEPTH,
MOJIyroJiue, ToJ1.

Kpurtepun onieHuBaHMs TeCTOBOI KOHTPOJILHOI PadoThI

C}’MMI/IPYIOTCSI BCC 3aaHusA, ONIPECACIIACTCA IPOUCHT BBIMMOJIHCHHOT'O 3aaHUs 110 IIaHHOfI Ta6JII/IIIe, HOJIy‘-ICHHBIfI pPE3YIbTaT NICPECBOAUTCS B

OTMETKY.
[IpotieHT BBIMOTHEHUS Oruenka
95-100 5 (OTIMYHO)
70-94 4 (xoporo)
41-69 3 (YIOBIETBOPHUTEIHHO)
0-40 2 (HEeyIOBJIETBOPUTEIBHHO)
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