MOY «COMI Nely, KelmTeiM

PABOYMUE ITPOI'PAMMEI 110 XUMUUN

10-11 KJIACC

(yrinyOGyieHHBIN YPOBEHB)

YMK

(Mndopmanus 06 yueOHHKAX)

Kiace Y4eOHuK
10 Xumus. 10 xknace. YrayOneHHsli ypoeHs : yueoHuk/O.C. ['abpuensn.- 7-¢
u3 ., crepeorun.-M.: Jlpoda, 2019.-368c¢.
11 Xumus. 11 xknacc. YrnyOaeHHbIH ypoBeHb : yueOHuk/O.C. ["abpuensn.- 6-¢
u3J., crepeorun.-M.: Ilpoda, 2019.-397c¢.

10-11 KJIACC

I[Inanupyemble pe3yibTAaThbl OCBOCHHS Y4eOHOI0 NpeaMeTa
JINYHOCTHBIE IJIAHMPYeMble pe3yJabTAThI

HapoAy, YyBCTBAa FOPJIOCTH 3a CBOM
Kpai, cBoro Ponuny

YV JInuHocTHbIE pe3ybTaThl o0yuyawmuxces 10 u 11 kiaccos
10 knacc 11 knacc
1. Camoonpenenenue | 1.1. CdopmupoBaHHOCTH 1.1. CdopmupoBaHHOCTH
(1M4HOCTHOE, POCCHUIICKOM IPAXKJAHCKOU | pOCCUHCKOU IPaKJaHCKOU
JKH3HEHHoe, UJEHTUYHOCTH: naTpuoOTH3Ma, | UIEHTUYHOCTH, NaTpUOTU3MA,
npodeccuonaiibHoe) | yBakeHUs K OTedyecTBY UM CBOEMY | yBaXEHHSI K CBOEMY Hapony,

YyBCTBA OTBETCTBEHHOCTH Tepe]
Ponunoii, ropgoctu 3a CBOM Kpaii,
ceor0  Pomumny, mpomuioe u
HACTOAILEE MHOTIOHAIMOHAIBHOTO
Hapoza Poccun,
c(hopMUPOBAHHOCTH YBaXKEHUS
roCyJ1IapCTBEHHBIX CUMBOJIOB (repo,

JIar, TUMH
d )

1.2.
KOHCTUTYLIUOHHBIX

Oco3Hanue CBOUX
Ipas 51
00s13aHHOCTEH, YBOKEHHUE 3aKOHA U

IIPaBOMOPSIIKA

1.2.
rpak1aHCKOM

CdopMHupoBaHHOCTH

IIo3nanun KaK
AKTHUBHOT' O n OTBETCTBCHHOT'O
YlieHa POCCHUHCKOro  0OIIecTBa,
OCO3HAIOIIETO CBOHU
KOHCTUTYITUOHHBIC npaBsa u
00513aHHOCTH, YBKAIOIIETO 3aKOH

Y TIPaBOIIOPAIOK




YV

JInuHocTHBIE pe3yabTarhl o0yyarommxcsa 10 u 11 kiaccos

10 xaxace

11 kiaace

1.3. CdopMupoBaHHOCTH
CaMOYBQ)XEHHUA M <3I0pOBOM» «S-
KOHIICTILIH

1.3. OO6nananue YyBCTBOM
cOOCTBEHHOI'0O JOCTOMHCTBA

1.4. VYcroluuBasi yCTaHOBKa Ha
MIPUHSATHE T'YMAaHUCTHUYECKUX,
JIEMOKPATUYECKUX "
TPAAUIIMOHHBIX LIEHHOCTEH
MHOT'OHAIIMOHAJILHOTO

pOCcHiiCKOro 001IecTBa

1.4. TlpunsitTue TpPaAUIIMOHHBIX
HAI{IOHAJIbHEIX 51
0011I€Y€eI0BEYECKHIX
T'YMaHUCTHYECKUX "
JIEMOKPATUYECKUX [IEHHOCTEU

1.5. Oco3nanue BaXKHOCTH

CIIY’)KCHUA OTequTBy, €ro 3allMThI

1.5. TOTOBHOCTb K CIIyXEHUIO
OteuecTBy, €ro 3aIuTe

1.6. [IpoexTupoBanue
COOCTBEHHBIX )KU3HEHHBIX INIAHOB B
OTHOLIEHNH K NalbHENIen
poeCCHOHAIBHON  JIEATEIbHOCTH
c y4eToM

BO3MOJKHOCTEH, M OCOOEHHOCTEH

COOCTBEHHBIX

phlHKa Tpyda U HNOTpeOHOCTel
peruoHa

1.6. CdopmMupoBaHHOCTH
OCO3HAaHHOTO BbIOOpa  Oymymiei
npodeccruu, B TOM YHCJIE C y4eTOM
norpedHocrei peruona, u
BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;
OTHOILIEHHE K MPO(ecCHOHATBHOM
JIEITENNLHOCTH KaK BO3MOXKHOCTH
y4acTUs B PCUNICHUM JIMYHBIX,
OOIIECTBCHHBIX, TOCYIaPCTBCHHBIX,
oO1IeHaIMOHATBHBIX MTPOOIEM

1.7. CdopmupoBaHHOCTH
IIETIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH U
00111eCTBEHHOH NPaKTUKH,
YYHUTHIBAIOIIETO
KyJbTYPHOE, SI3BIKOBOE, TYXOBHOE

COIMAJIBHOE,

MHOT000pa3ue COBPEMEHHOT0 MHpa

1.7. CdopmupoBaHHOCTH
MHUPOBO33pEHUS,

COOTBETCTBYIOILLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HAayKu U
00111eCTBEHHOMN NPaKTUKH,
OCHOBAHHOTO Ha JHMAaJIOTe KYJIbTYP,
a TakKe  pa3auuHbiX  (opm
0OIIIECTBEHHOTO CO3HaAHUA,
OCO3HAaHWE CBOETO  MeCTa B

MOJIUKYJIBTYPHOM MHUDE

2.
Cmbic1000pasoBanne

2.1. CdopmupoBaHHOCTH
YCTOMYMBBIX ~ OpPUEHTUPOB  Ha
CaMOpa3BUTHE U CAMOBOCIIUTAHUE B
COOTBETCTBUU c
00111e4eT0BEYECKUMHU KU3HEHHBIMU
LIEHHOCTSIMHU U HJI€alaMH

2.1. ChopMHpOBaHHOCTH OCHOB
CaMOpa3BUTHUS U CAMOBOCIIUTAHUS B

COOTBETCTBUU c
00IIIEYEIOBEYECKUMHU [IEHHOCTIMU
u ueagaMu IPaXXIaHCKOTO
o0I111eCTBA




YYI JInuHocTHBIE pe3yabTarhl o0yyarommxcsa 10 u 11 kiaccos
10 knacc 11 knacc
2.2. CdopMupoBaHHOCTH 2.2. TOTOBHOCTh M CITOCOOHOCTH

CaMOCTOSITEJIBHOCTH B y4eOHOH,
IIPOEKTHOM M Jpyrux  BUOAX
JIEATEIbHOCTH

K CaMOCTOSITEJIbHOM, TBOPUYECKON U
OTBETCTBEHHOU JAEATEIILHOCTH

2.3. CdopMUPOBAaHHOCTh YMCHHMA
COTPYAHUYECTBA CO CBEPCTHUKAMH,
JIETbMU MIIQILIETO BO3pACTa, B3pOC-
JBIMH B 00pa3oBaTeibHOM, 001Ie-
CTBEHHO MOJIC3HOH, yueOHo-
HCCJIEN0BATEIBCKOM, MPOECKTHOW M

APYyrux BUJax ACATCIbHOCTU

2.3. CdhopmMupoBaHHOCTB
HAaBBIKOB  COTPYIHHYECTBA  CO

CBCPCTHUKAMU, ACTbMHU MJIAJIICTO

BO3pacTa, B3pPOCIIBIMU B
00pa3oBaTelIbHON,  OOIIECTBEHHO
MIOJIC3HOM, y4eOHO-

HCCJIEN0BATENBCKOM, MPOECKTHOU M
JpYrux BUOAX JEATEIbHOCTH

2.4. CriocoOHOCTbL BECTH JHAJIIOT C
JIPYTHMH JIFOIbMH, TIOCTUTaTh B HEM
B3aMMOIIOHMMAaHU, HaXOJUTh
o0uMe 1eau U COTpyJHUYATh IS

HUX OJOCTHUXKCHUA

2.4. CdopmupoBaHHOCTH
TOJIEPAHTHOT O
MOBEICHUA B  MOJHUKYJIBTYPHOM

CO3HaHHUA n

MHUpPE, TOTOBHOCTb U CIOCOOHOCTH
BECTH AWAJIOT C NPYTUMHU JIFOJIbMU,
JOCTUI'aTh B HEM
B3aUMOIIOHUMAaHUs, HaxoauThb
o0mye 1enu ¥ CoTpyaHHYaTh JUIs

UX JOCTHIKCHUA

2.5. CchopMupoBaHHOCTb
NpPEJCTaBICHUNA O  HETaTUBHBIX
MOCIIEACTBHIX IKCTpEMH3MA,
HaIlMOHAJIM3Ma, KceHogoOuwu,

JAUCKPUMHUHALIUM 110 COIMAJIBHBIM,
PEIUTUO3HBIM, PpaCoBbIM,
HallMOHAJIbHBIM  IIPpHU3HAKaM  IJId

JIMYHOCTH U 00IIIeCTBa

2.5. ChopMupoBaHHOCTB
CITOCOOHOCTH MPOTHBOCTOSTH
UJICOJIOTHHU IKCTPEMH3MA,
HaIlMOHAJIM3Ma, KceHogoOuwu,

JUCKPUMHUHALIUK 110 COLMAJIBHBIM,
PEIUTUO3HBIM, PaCoOBbBIM,
HalnmTMOHAJIbHBIM IMpU3HaAKaM u
APYruM HETATHBHBIM COLUAJIbHBIM

SABJICHUAM

2.6. Hamuume mnoTpeOHOCTH B

buznueckom
CaMOCOBEPILIEHCTBOBAHUH,
3aHATHAIX CHOPTHUBHO-

0370POBUTEIBHON JESITEIBHOCTHIO,
HENpUSITHE BPEIHBIX TPUBBIUEK:
KypeHHUs, yIOTpeOIeHHs aTKOTos,
HapKOTHUKOB

2.6. llpunstue u peanuzanus

IIEHHOCTEH 3I0POBOTO u
O0e3omacHoro  obOpa3a  JKU3HH,
HaJTNuue MOTPEOHOCTH B
buznuecKomMm

CaMOCOBCPIICHCTBOBAHUH,
3aHATUAX CIIOPTUBHO-
OBHOpOBHTeHBHOﬁ JACATCIIBHOCTBIO,

HCMIPpUATHUEC BpPEAHBIX IIPUBBIYCK:




YYI JInuHocTHBIE pe3yabTarhl o0yyarommxcsa 10 u 11 kiaccos
10 kaacce 11 knace
KypeHUsl, YyIOTpeOIeHUs aJIKOroJs,
HapKOTHKOB
2.7. CdopMupoBaHHOCTH 2.7. CdopMHUpOBaHHOCTH
OTBETCTBEHHOTO  OTHOLIEHHs K | OEpeXKHOro, OTBETCTBEHHOIO U
COOCTBEHHOMY  ()U3MYECKOMY | | KOMIIETEHTHOTO  OTHOIICHUS K
MICHXOJIOTHYECKOMY 3/I0POBBIO, KaK | (PU3MUECKOMY u

COOCTBEHHOMY, TaK M JApYyrux

JIIOIEH, BJIaJICHUEC OCHOBaMHu

OKa3aHUusA nepBoﬁ IIoOMOIIH

MICUXOJIOTUYECKOMY 3/I0POBBIO, KaK
COOCTBEHHOMY, TaK H JpYTux
JFOJCH, YMEHHE OKa3bIBATh IIEPBYIO

IIOMOIIb

2.8. CriocoOHOCTh K
€caM000Opa30BaHUI0 U OpPraHHU3AIMH
camM000pa3oBaTeIbHON
JNEATENBHOCTH I JTOCTHIKEHMS
00pa30BaTEIbHBIX PE3YJIbTATOB

2.8. '0TOBHOCTb U CIIOCOOHOCTH
K 00pa30BaHHUIO,
caM000pa3oBaHMIO, Ha
MPOTSDKCHUH BCEH KU3HU

B TOM YHCIIC

2.9. IloHumaHue HEOOXOIMMOCTHU
HEMpPEPHIBHOIO  00pa3oBaHHMS B
W3MEHSIONIEMCSI MUPE, B TOM YHUCJIE
B chepe

JIeATEIIEHOCTH

npodecCuoHAITBHON

2.9. CdopmupoBaHHOCTH
CO3HATENILHOTO  OTHOIIEHUS K
HETPEPHIBHOMY 00pa30BaHUIO Kak
YCIIOBUIO YCHEITHOU
npoQeCCHOHAIBHON u

00ILECTBEHHON AeATEILHOCTH

3. HpaBcTBenHoO-
ITHYECKAs
OpHEeHTAIUs

3.1. OcBoeHue U  MNPHUHITHE

OOIIIEYETIOBEUECKUX  MOpPAIbHBIX

HOpM U LICHHOCTEH

3.1. CdopmupoBaHHOCTH
HPaBCTBEHHOTO CO3HaHUS "
MOBEJICHUSI HAa OCHOBE YCBOCHMS

06H.IC‘ICJ10BC‘ICCKI/IX LICHHOCTEH

3.2. CchopMupoBaHHOCTD
COBPEMEHHOM JKOJIOTUYECKOU
KYJIbTYpbl, TOHMMAHHS BIIMSHUS

COMMAJIbHO-OKOHOMHWYECCKUX

3.2. ChopMupoBaHHOCTB
HKOJIOTHYECKOTO MBILLUICHHS],
MIOHMMAHHs BIUSHUSA COLUAJIBHO-

9KOHOMHYCCKHUX mponcccoB Ha

IIPOLIECCOB Ha COCTOSIHME | COCTOSIHHE MIPUPOIHOMN u

MIPUPOJTHON Cpeibl COLIMATIBHOM CpeJbl; MpHUOOpeTeHNE
OIbITa 9KOJIOTO-HaNpPaBJICHHON
JIEeATEIbHOCTH

3.3. IIpunstue LIEHHOCTEN 3.3. CdopmupoBaHHOCTH

CEMENHOM KU3HU OTBETCTBEHHOI'O  OTHOLIEHUA K

CO3JaHHUIO CEMbU Ha OCHOBC
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JInuHocTHBIE pe3yabTarhl o0yyarommxcsa 10 u 11 kiaccos

10 knacc 11 knacc
OCO3HAHHOTO MPUHSATHUS LIECHHOCTEH
CEMEMHOM KU3HU
3.4. CdopMupoBaHHOCTH 3.4. CdopMHUpOBaHHOCTH
ACTETUYECKOTO  OTHOUIEHHS K | 3CTETHYECKOr0 OTHOUICHUS K MUPY,

IPOAYKTaM, KaKk COOCTBEHHOH, Tak
U JIpyrux  Jroaed,  ydeOHo-
UCCIIE0BATEIBCKOM, MPOEKTHON H
MHBIX BUJOB JESATEIIBHOCTH

BKJIIO4Yas 3CTCTUKY 6BITa, HAay4YHOI'O

U TEXHUYECKOTO  TBOPYECTBA,
cropra, OOIIECTBEHHBIX
OTHOLIEHUI

MeTaIIpeIlMeTHble INIAHUPYEMBIE PE3YJIbTAThI

YHuBepcaibHble
y4yeOHbIe
AefcTBHA

MeTanpeaMeTHble IIAHUPYeEMble

pe3yJIbTaThl

Tunosble 321241 10
¢dopmupoBanuo YY /I
(MeTanpeaMeTHbIE
TEeXHOJIOTUH)

PeryisiTuBHBIe yHHBepcaabHble y4eOHbIe AeiicTBHSA

P
Llenenonaranue

P11 CaMOCTOSITENIBHO ONPEEATh 1EJIH JeATEIbHOCTH,
3aJaBaTh NapaMeTpbl U KPUTEPHH, 10 KOTOPBIM MOKHO
OIIPEIENIUTh, YTO LIEJIb JOCTUTHYTA;

P12 CraButh u GOpMyIupOBaTH COOCTBEHHBIE 33aUH B
00pa30BaTeIbHON AATETBHOCTH U KU3HEHHBIX CUTYaIUAX

P> ITnanupoBanue

P>1 BoiOupaTh myTh TOCTHXKEHUS LI€TH, IJIAHUPOBATh
pelIeHre NOCTaBICHHbIX 3a/1a4, ONTUMU3HUPYS
MaTepHajbHble 1 HEMaTepHUaIbHbIE 3aTPAThI

P32 CaMOCTOATENBHO COCTABIATH IIJIAHBI ACATCIbHOCTHU

P> 3 Ncionp30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH>KEHHSI IOCTABJIEHHBIX LENEH U peann3aluy IIaHOB
JEATENIbHOCTH

P>, BeiOupaTh yCTIeIIHbIE CTPATETHH B PA3TUYHBIX
CUTYyaLUAX

P
IIporuo3upoBanu
e

P31 OueHuBaTth pecypchl, B TOM 4YHCIE BpeMs U Jpyrue
HeMaTepuaibHbIE PECYPChl, HEOOXOAUMBIE JUIS JOCTHKEHUS
MOCTaBJIEHHON 1eJIN

IlocTtaHnoBka u peuieHuce
y‘le6HBIX 3aga4, B TOM
qHUCIIC TCXHOJIOTHUA

«IIEPEBEPHYTHIN KIacc

ITosranHoe
dbopmupoBaHue
YMCTBEHHBIX JCHCTBHI

Texnomornsa

dbopmMupyIoIIEero

OILICHHWBAaHUA, B TOM

qucie puemM
«IPOTHOCTUYECKAS

CaMOOIICHKa»

I'pynnoseie u
WHJIMBUIYaJIbHOE
IIPOEKTHI




YHusepcajabHble

MeTtanpeaMeTHbIE INIAHUPYeMbIe

Tunosble 321241 1O

yueOHbIe dopmupoBanuio YY /|
AeficTBHA pesyabTaTel (MeTanpeaMeTHBIe
TEeXHOJIOTUH)
P3> OpranuzoBbeiBath 3()(PEKTUBHBIA TOUCK pPeCypcoB, | YueOHO-
HEOOXOAUMBIX JJI JOCTHIKCHHUS ITOCTAaBACHHOM LIeIn HCCIeI0BaTeNbCcKas
JIESITEIbHOCTh

P33 OnenuBaTh BO3MOJKHBIE ITIOCJIEICTBUS JOCTHIKEHUS
IIOCTABJIEHHOM LIENIH B AEATEILHOCTH, COOCTBEHHOM KU3HUA 1
JKA3HU  OKPYXAlIINX  JIOJAEH,

OCHOBBIBAsICh Ha

COOOpaKEHUAX ITHUKH U MOPAJIH

P4 KoHTposb 1

P41 CaMOCTOSITENIBHO OCYLIECTBIISITh, KOHTPOJIUPOBAThH U

KOPPEKIUS KOPPEKTUPOBATh AEATEIbHOCTh

Ps Ouenka P51 ConocTaBiisiTh MOJYYEHHBIN pe3yiabTaT AESITEIBHOCTH C
[IOCTABJIEHHOW 3apaHee LEeJbIo

Ps Ps 1 Brianeth HaBbIKaMU TIO3HABATEIbHOU pediiekcuu Kak

Ilo3HaBaTenpHasi | OCO3HAHHUA COBEPIIAEMBIX NEUCTBUI U MBICIUTEIbHBIX

peduekcus MPOIIECCOB, UX PE3yIbTATOB M OCHOBAHUM, TPAHUIL CBOETO

3HAaHWA 1 HC3HAHMsA, HOBBIX IIO3HABATCIIBHBIX 3a1a4 U
CpeacCTB UX JOCTHKCHUA

P7lpunsatue

P71 CaMOCTOATENBHO OLICHUBATH U IPUHUMATh PEILEHUS,

Keiic-meTon

VYuebHo-
MO3HABaTEJIbHBIC U
y4eOHO-TIPAKTHIECKHE
3amaun «Pasperienue
npo0IieM / IpoOIeMHBIX
curyauuin», «LleHHOCTHO-
CMBICJIOBBIE YCTAaHOBKHY,
«Pednexcusy,
«CamocrosiTensHoe
NpUOOpETEHNUE, IIEPEHOC U
VHTETpaLus 3HAaHUI»,
«Camoopranuzanus u
caMOperyJIsLus»

peleHuit OTIPEICIISAIONINE CTPATETHIO MTOBEACHHS, C YYETOM
IpakIaHCKMX M HPaBCTBCHHBIX IIEHHOCTEH

Ilo3naBaTebHBbIC YHHBeEPCATbHbIE YUeOHbIE 1eCTBUSA
I ITg 1 VickaTh 1 HaxoauTh 0000IEHHBIE CTIOCOObI pemieHnst | CTpaTerud CMBICIOBOTO
[lo3naBaTenbHble | 3a/1a4 YTE€HHUS, B TOM 4YHCIIE
KOMITIETEHIINH, MIOCTAaHOBKAa  BOMPOCOB,

Il > Brianet HaBBIKaMU pa3perieHus mpoodieMm
BKJIFOYAIOLIUE COCTaBJICHHE  IUJIAHOB,

HaBbIKU y4eOHO-
HCCIIEZI0BATEIbCK
OM ¥ MPOEKTHOU
JeSITeTbHOCTH

I3 OCYU.ICCTBJ'[SITB CaMOCTOSATEIbHBIA MOUCK MECTOOOB
PCIICHUA MPAKTUYICCKUX 3a1a4, IPUMCHATDb Pa3JINIHbIC
MCTOAbI ITO3HAHUA

Il 4 Pemate 3amaun, HaXOQAIIHECS Ha CTHIKE HECKOJIBKHX
Y49eOHBIX TUCITUTUINH

II35 Vicionb30BaTh OCHOBHOW QlITOPUTM HCCII€IOBAHUS
MIPU PEIICHNN CBOUX YUeOHO-TI03HABATEIbHBIX 3a1a4

Ilss Hcnonp30BaTe OCHOBHBIE IPUHIUIIBI IIPOEKTHOU

JCATCIIbPHOCTHU Inpu peuICHH CBOUX yqe6Ho-

IIO3HABATCJIbHbIX 3aJa4d W 3aJa4, BO3HHKaArOIIMX B

KYJIbTYPHOH U COLMATIbHOM KU3HU

CBOJHBIX TaOsuil, rpad-
CXEM, TE3UpPOBAHMUE,

KOMMGHTI/IpOBaHI/IG
Keiic-meTon

MexnpeameTHsle
WHTETPaTUBHBIE
MO PYKEHUS

Merton MCHTAJIbHBIX

KapT




YHusepcajabHble
yueOHbIe
AeficTBHA

MeTtanpeaMeTHbIE INIAHUPYeMbIe

pe3yJbTaThl

Tunosble 321244 MO
¢dopmupoBanuio YY /I
(MeTanpeaMeTHBIe
TEeXHOJIOTUH)

Il37; BricTpanBaTh WHAMBHIYAJbHYIO 00pa30BaTEIbHYIO
TPAaCKTOPUIO, YUUTBIBAA OrpaHUYCHUSA CO CTOPOHBI APYTHUX
YYaCTHUKOB U PECYPCHBIE OTPAHUYCHHUS

Il
[03HABATEJILHOM NESITENHbHOCTH

MenaTe U ynepKuBaTh pasHble IMO3MLHUHA B

IIs9 CIOCOOHOCTh K

AHATUTHYECKOM,

[IposBrATH VHHOBAIIMOHHOM,

TBOPYECKOH, HWHTEJUIEKTYaJIbHOMN
JesITeIbHOCTH, B TOM YHUCIIe y4eOHO-HUCCIIEIOBATEIBLCKONU U

HpOGKTHOﬁ ACATCIbHOCTHU

113 10 CamoCTOATENIBHO IPUMEHATH IPUOOPETEHHBIE 3HAHUS
U CIOCOOBbl JAEHCTBHM MpPHU pPELICHHH Ppa3INyYHBIX 3aj]ad,
UCIIONb3Ysl 3HAHUS OJHOTO WJIM HECKOJbKHMX Yy4eOHBIX
IPEeIMETOB WIH IPEeIMETHBIX o0iacTeif, B TOM dYHcie B
y4e0HO-HCCIIEI0BATENBCKON U IPOEKTHOM AEATEIbHOCTU

I3 11 Bnanets HaBBIKAMH Y4€OHO-HCCIICIOBATCILCKON |
[IPOEKTHOM J1eATETbHOCTH, & UMEHHO:

Ilg 111 CTaBUTH LENH W/WIH (DOPMYIUPOSAMb CUNOmME3)

uccneoo6anus, WCXOIs W3  KyJIbTYpHOH HOPMBI U

co00pasysich ¢ mpeacTaBIeHusIMA 00 001em Omare;

g1
HemarepuaibHble (Takue, Kak Bpems), HEOOXOJUMBbIEe IS

OLICHUBATb PECYpPCHhI, B TOM YHUCJIC n

JIOCTHIKEHWSI TIOCTABJICHHOM 11EJTH;
I3 11 3 TUTaHUPOBATH PAbOTY;

Ilg 114
Heo0X0uMoN HHPOPMAIHH;

OCYLIECTBISATH ~ OTOOp M HMHTEpPHPETAILHIO

115115 CaMOCTOSTEIBHO M COBMECTHO € APYTUMH aBTOpaMH
pa3pabaTeiBaTh CHCTEMY TapaMETPOB U KPUTEPHUEB OIECHKU
3¢ (HEKTUBHOCTH M MPOJYKTUBHOCTH pealM3alMi MpOeKTa
WIM HMCCIEAOBAaHUS Ha KaXJIOM JTale pealu3alud U 10
3aBeplUICHUH PadOThI;

13116
Pe3yIbmampl UCCAEO08AHUSL HA OCHOBE COOPAHHBIX OAHHBIX,

CMpPYKmMypupoeams U ap2yMeHmuposanmbs

Ilg117
MOOENUPOBAHUSL NPU PEULCHUL UCCTIe008AMENbCKUX 340U,

ucnoJjibzoeanib  djaemMeHmvl  mamemamudecKkoco

CwMmermranHoe oOyueHue, B

TOM qHuCJIC CMCHa

pabouux 30H

I'pynnoBeie u
WH/JVBHlyaJIbHbIC
IIPOEKTHI

YyebHo-
HCCIIEN0BATENILCKAS
JIESITENIBHOCTD

VYuebHo-
MMO3HaBaTCIILHEIC u
y4eOHO-TIPaKTHYECKHE
3aJaun
«CamocTosTeNnbHOE
npuoOpeTeHUE, MEePEHOC
Y UHTErpauus 3HaAHUN,
«UKT-

KOMITETEHTHOCTD»,
VYueOnkie 3aJ]aHMs,
BBITIOJTHEHHE  KOTOPBIX
TpeOyeT  NPUMEHEHHS
JIOTHYECKHUX
YHHUBEPCATbHBIX
JIenCcTBUI

[TocTtanoBka u penieHue
y4eOHBIX 3a/1a4y, B TOM
4yuUCIIe TEXHOJIOTHS
«IIEPEBEPHYTHIN KJIacC»

IloctanoBKka u peuicHuc

yueOHBIX 3ajau4,
BKJIFOYAIOIIas

MPEJICTABICHHE HOBBIX
HOHATUM H CcHocoOOB

JEWCTBUI B BUJIE MOJIEIH




YHusepcajabHble
yueOHbIe
AeficTBHA

MeTtanpeaMeTHbIE INIAHUPYeMbIe

pe3yJbTaThl

Tunosble 321244 MO
¢dopmupoBanuio YY /I
(MeTanpeaMeTHBIe
TEeXHOJIOTUH)

Ilg118 ucnonvzosams  2NeMeHmMbl  MAMEMAMUYECKO2O0
aHanu3a O UHMepnpemayuy pe3yibmamos, NoAy4YeHHbIX 6
X00e y4eOHO-UCCAe008ameNbCKOU pabombl

115119 OCYIIECTBIISAT MPE3EHTALIUIO PE3YIHTATOB;

1151110 aICKBATHO OLICHMBATH PUCKHU pEAIM3ALUU MPOEKTa
U TPOBEIEHUS HCCIEIOBAaHUSA U IpeayCcMaTpuBaTh IyTU
MUHUMU3ALUHU 3TUX PUCKOB;

Ilg 1111 aieKBAaTHO OLICHUBATh IMOCJEJCTBUS peaU3alUU
CBOEro NMpoeKTa (MI3MEHEHUS, KOTOPHIE OH IMOBIICYET B KU3HU
JPYTUX JIIOJEH, COOOIIECTB);

Ilg 111> ajnexkBaTHO OLEHUBATh JajbHEMlllee pa3BUTHE
CBOEr0 NPOEKTa WJIM HUCCIEAOBAHMS, BUIETH BO3MOXKHbBIE
BapUaHThI IPUMEHEHHUS Pe3yIbTaTOB

1151113 6occmanagnueams KOHMEKCMbL U NYMU PA3GUMUSL
Mo20 UNU UHO20 6UOA HAYYHOU OesIMeNbHOCMU, ONpeoess
Mecmo €80e20 Ucciedo8anus Ulu npoekma 6 odwem
KYJIbMYPHOM NPOCMPAHCMEE,

11 11 14 omenescusams u NPUHUMAMD 80 BHUMAHUE MPEHObL
U MeHOeHYUU PA38UMUSL PA3TUYHBIX 8UO08 0esMeIbHOCMU, 8
MOM YUC/e HAYYHBIX, YUUMbIEAMb UX NpU HOCHMAHOBKE
CcODCMEEeHHbIX Yenell,

1131115 HaAX0O0uMb paznuyHvle UCMOYHUKU MAMEPUATLHBIX U
HeMamepuanbHblX pecypcos, npeooCmasiaiomux cpeocmea
0151 NpoBedeHUsl UCCIeO08ANHULL U pearu3ayuy nPpoeKmos 6
PA3IUYHBIX 00AACMAX 0esIMeNbHOCIU YeN08eKd,

1131116 6cmMynamo 6 KOMMYHUKAYUIO C OePACAMENIMU
PA3TUYHBIX MUNO8 PECYPCO8, MOUHO U 0ObEKMUBHO
npe3eHmysi C80U NPOEKM Ul 803MONCHbBLE PE3YTbMANibl
uccne0osanusl, ¢ yeivko obecnederus npoOYKmueHoO20
83AUMOBIZOOHO20 COMPYOHUUECMEA

I3 Pabora c
uH(popMaruen

I151 OcymecTBiATh pa3BepHYThIA HHPOPMAITMOHHBIH
TIOVWCK M CTaBUTh HAa €T0 OCHOBE HOBBIE (yUueOHBIC U
IMO3HaBaTENIbHEIC) 3312

I15; Kputnuecku olleHHBaTh U MHTEPIPETUPOBATH
MH(GOPMAIUIO C pa3HbIX MO3UIIMIA, paclo3HaBaTh U

ITosTammHoe
dbopmupoBanue
YMCTBEHHBIX JCHCTBUI

Texuomorusa

dbopmMupyromero
OLICHUBAHWSI




YHusepcajabHble MeTtanpeaMeTHbIE INIAHUPYeMbIe
yueOHbIe

aeicTBUA Pe3yIbTaThI

Tunosble 321244 MO
¢dopmupoBanuio YY /I
(MeTanpeaMeTHBIe
TEeXHOJIOTUH)

(UKCHPOBATH MTPOTUBOPEYHS B MH()OPMAITMOHHBIX
HCTOYHHKAX

1153 BerxoauTh 3a paMKu y4eOHOTO MpeiMera U
OCYILECTBIIATH LI€JICHANPABICHHbIN IOUCK BO3MOKHOCTEN
IUIs IUPOKOTO MEPEHO0ca CPEICTB U CIIOCOO0B eUCTBUS

ITy4 OcymiecTBISATh CAMOCTOSATENbHYIO HHPOPMAITHOHHO-
MI03HABATEJIbHYIO 1€ATEIbHOCTh

Il s Bnanets HaBbIKaMU MOTYYEHUS HEOOXOUMOM
nH(GOpPMAIIUHU U3 CIIOBapel pa3HbIX TUIIOB

ITys YMeTh OpUCHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX
nHbOpMaIuu

Il IIp1 Vicnonbk30BaTh pa3ivyuHble MOJEIBHO-CXEMATHUYECKUE
MozenupoBanue | CPEACTBA Ul INPEACTABICHHMS CYHNIECTBEHHBIX CBA3EH H
OTHOILIEHUH, a TaKXe MPOTUBOPEUM, BBISIBICHHBIX B
MH(POPMALMOHHBIX HCTOYHUKAX

IIh; UKT- 111 Victionb30Bath cpeacTBa HH(OOPMALIMOHHBIX U
KOMIIETEHTHOCTh | KOMMYHHUKAIIMOHHBIX TexHosorui (nainee — UKT) B
PEIICeHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3AIMOHHBIX 3a/1a4 ¢ COOJII0ICHHEM TPeOOBaHHIA
APrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepeeHus, TPABOBBIX U ITHYECKUX HOPM, HOPM
MHPOPMALMOHHON 6€30MacHOCTH

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le JecTBUA

K K21 OcymecTBisTh J€OBYI0 KOMMYHHMKAIMIO Kak Co
COTpyIHUYECTBO | CBEPCTHUKAMH, TaK M CO B3POCIBIMU  (KaK BHYTpH
o0pa3oBaTenbHONW OpraHW3aIK, TaK M 3a ee MpeleIaMHu),
oI0MpaTh NAPTHEPOB VIS JEI0BOM KOMMYHHUKAIIMN UCXOIs
13 COOOpaKEHUI Pe3yTbTaTUBHOCTH B3aWMOJICHCTBUS, a HE
JIMYHBIX CUMIATHHA

K122 YunThIBaTh NO3ULMH JPYTUX YYACTHUKOB
NEATEIbHOCTH

K123 Haxonuth ¥ NPUBOJIUTH KPUTHUYECKUE apTyMEHTHI B
OTHOIIICHUU JEUCTBUHN U CYXICHUN APYroro

JlebGaTb1
Huckyccus

I'pynmnoBsie u
WHJUBUlyaJIbHbIE
IIPOEKTHI

Keiic-meTon

[TocTanoBKa u penieHue
y4eOHBIX 337124, B TOM




YHusepcajabHble MeTtanpeaMeTHbIE INIAHUPYeMbIe Tunossle 3aga4u 1Mo
yueOHbIe dopmupoBanuio YY /|
AeficTBHA pesyabTaTel (MeTanpeaMeTHBIe

TEeXHOJIOTUH)
K124 CTIOKOWHO M pa3yMHO OTHOCHTHCS K KPUTUYECKHM | YKCIIE TEXHOJIOTHS
3aMEYaHUsIM B OTHOLIEHMH COOCTBEHHOIO CYKICHMS, | «IIEPEBEPHYTHIM KIacc»
paccMmaTpuBaTh X Kak pecypc COOCTBEHHOTO pa3BUTHS
CmeHa pabodux 30H
K125 Ilpu ocymiecTBiIeHUH TPYIIIOBOM pabOThl OBITH Kak
PYKOBOAMTENEM, TaK M WICHOM KOMaH/bI B Pa3HBIX POJIIX Y4ebHo-
(reneparop wuIed, KPUTHK, HCIIOJIHUTENb, BBICTYyMaOIUK, | UCCICAOBATCIbCKAs
9KCHEpT U T.J.) JCATCIIBHOCTD
K126 KoOpAMHUPOBATh M BHIONHATH paboTy B yCIoBHAX | YUeOHO-
peajnbHoro, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO | IO3HABATEJIbHBIE U
B3aUMOJEHCTBUS y4eOHO-TIPAKTUYECKUE
3a7a4u
K127 Pacno3HaBaTh KOH(IMKTOTE€HHBIE CUTyallUd M
. «KommyHuKanus»,
NpeJOTBpaliaTh KOHQIIMKTBI [0 HX aKTHBHOH (asbl,
«CoOTpyIHUYECTBOY
BBICTPanBaTh JIEJIOBYIO u 00pa30oBaTeIbHYIO
KOMMYHHKAIMIO,  W30eras  JIMYHOCTHBIX  OLEHOYHBIX
CYXXJIEeHUN
Kios Ymenue MPOAYKTHUBHO oOmaThes u
B3aMMOJICIICTBOBATh B POLIECCE COBMECTHOM IE€ATEIBHOCTH
Ki3 K131 Pa3zBepHyTO, JOTUYHO U TOYHO M3JIAraTh CBOK TOUKY
KoMmyHuKarus 3peHUs] C HCMOJb30BAHMEM aJIeKBaTHbIX (YCTHBIX U
MMCBbMEHHBIX ) A3BIKOBBIX CPEJCTB

IIpeamerHblie mIaHUpPYyeMbIe pe3yJbTaThl, 10 Kiacce

Pa3nen (Tema)

IIpenmeTrHbIe pe3yJIbTaThI

DopMbI KOHTPOJIA

NPorpamMmbl TeKYIIero KOHTPOJIsA
yCIIEeBAEMOCTH
XUMHUSA U )KU3Hb
18uacos
XUMHUSA U )KU3Hb O0yyaomuiicss HAYYUTCs
10 kaacc packpbiBaTh Ha nOpumepax poab xumuu B | CP o teme «Pemenue
18 uacos MPAKTUYECKOM JESTEIbHOCTH YEJIOBEKA; 3a7a4»
nmoadupaTh peareHThl, YycIoBUS ©  ompenensaTs | [IP o TeMeE
MPOJIYKTHl pPeaKIMi, TO3BOJISIONMMX peanu3oBarh | «MccnenoBanue
7abopaTopHble W MPOMBIIIIEHHBIE  CIIOCOOBI | IMMIIEBBIX 100aBOK»
MOJYYCHUSI  BAXHEWIIMX  HEOPraHMYECKHX U

OpPTraHNYCCKUX BCIICCTB,




Pa3nen (Tema)

IIpenmeTHble pe3yJIbTaThI

DopMbI KOHTPOJIA

NPOrpaMMmblI TEeKYIero KOHTPOJIst
ycreBaeMocTH
000CHOBBIBATh MPAKTUYECKOE ucnosib3oBanue | [IP mo teme «Xumus
HEOPraHMYeCKUX M OPraHMYeCKUX BEIIECTB M HUX | KOCMETHYECKHUX
peaxiuii B IPOMBIIIJICHHOCTH U OBITY; CpeAcTB»
BBIMIOJIHAT ~ XUMHUYeCKui ~ skcnepumernt 1o | JIP Ne3 mo Teme
pacro3HaBaHHIO M TOJYYCHUIO HEOPraHWYeCKUX U | «3HAKOMCTBO c

OpPraHUYECKUX BEILECTB, OTHOCAIIMXCS K pa3IUYHbIM
KJIaccaM COEJAMHEHUM, B COOTBETCTBUM C IIpaBUIIaMU
U npuemMaMu Oe3onacHOM paboThl ¢ XMMHYECKUMHU
BELIECTBAMU U J1a00PaTOPHBIM 000py10BAHUEM;

UCIOJIb30BAaTh METO/bl HAYYHOI'O MO3HAHMS: aHAIIN3,
CHUHTC3, MOACIMPOBAHUC XMMUUCCKHUX IIPOUCCCOB U
SIBJICHUH — [TPU peIIeHUH y4eOHO-NCCIIe0BATEIbCKUX
3a]1a4 110 U3YYEHUIO CBOICTB, CIIOCOOOB MONTYUYEHUS U
pacro3HaBaHMs OPraHUYECKUX BEIECTB;

BJIAJIETh TpaBWIaMH OE30MaCHOTO OOpamieHus ¢
€IKUMHU, TOPIOYMMH M TOKCUYHBIMHU BEIIECTBAMH,
cpencTBaMu OBITOBON XMMHM;

OCYHICCTBJIIATL ITOUCK XHUMHUYECKON I/IH(I)OpMaI_II/II/I 110

Ha3BaHUAM, UICHTUPHUKATOPAM, CTPYKTYPHBIM
(dopMyiam BEIIECTB;

KPpUTHYCCKHU OLICHUBATh u HHTCPIIPETUPOBATDH
XMMHYECKYI0 HH(POPMAIMIO, COJIEPXKALIYIOCS B
COOOIICHUSAX CPEINCTB MaccoBOM  HMHMOpMAIHH,

pecypcax MHTepHEeTa, HAy4HO-TIOMYJIAPHBIX CTAaThAX C
TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B
LeNAX BBIABICHHS OMIMOOYHBIX CYXKICHUH U
(hopMHpoBaHHsI COOCTBEHHOM MO3UIINY;

YCTaHABIIMBATh B3aMMOCBSI3U MEXIy ¢GakTamMu u
TEOpHEH, MPUUYMHOM M CIEACTBUEM IIPU aHAIN3E
PpoOJIEMHBIX CUTYyalHil u 000CHOBaHUU
MPUHUMAEMBIX PEIIEHUH HAa OCHOBE XUMHYECKHUX
3HAHUII;

MPEJCTABIATH MyTU PEIIEHUs II100aIbHBIX IPoOIeM,
CTOSAILIUX IEpe] YeIOBEUYECTBOM, U MEPCHEKTUBHBIX
HaIPaBJICHUN pPa3BUTHs XUMUYECKUX TEXHOJIOTHH, B
TOM YHCJI€ TEXHOJIOTUN COBPEMEHHBIX MATEPHAJIOB C
pa3nuyHON (DYHKIIMOHABHOCTBIO, BO30OHOBIISEMBIX
HUCTOYHUKOB CBHIPbs, MepepabOoTKU U YTHIHM3ALHH
IPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB;

IIPUBOJIUTH IIPUMEPHI IIPAKTUYECKOTO UCIIOIB30BaAHUS
3HAHUW XVMHH B PEIICHUU DKOJIOTUYECKUX MPodiieM
YenaOuHcKon 001acTH;

IIOKa3blBaTh M OLEHUBATH pOJIb AHTPOIIOTEHHOIO
(dakTopa B 3arps3HEHUU OKpYXKaloLel  cpersl
npeanpustusamu Oxuoro Ypana,

o0OpasramMu MOIOIINX U
YUCTSIIUX CPEICTBY»
1P I10 TEME
«M3roToBJICHNUE MELIA
py4HOH PabOTHI»

THA Ne3 mno Teme
«XUMHS U KU3HBY




Pa3nen (Tema)
NMPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

DopMbI KOHTPOJIA
TeKyIIero KOHTPoJIst
ycleBaeMOoCTH

OOBSICHSITh M OIICHWBATh POJIb YYEHBIX B Pa3BHUTHE
MpOMBIIITIeHHOCTH YensiOnHcKoli obnactu;

BBIJICJIATh TEXHOTCHHBIE MCTOYHUKHU 3arps3HEHUs H
pa3nuyuaTh ~ CyHNIECTBEHHbIE  NPU3HAKH  BHJOB
OCHOBHBIX 3arpsi3HUTENEH atMochepsl YensOnHckoi
obnacTy;

OIICHUBATH POJIb YIJICBOAOPOAOB B KAUECTBC ChIPhA U
TOIIJIMBA Ha IMPOMBIIIJICHHBIX OpCApUATUAX
YenaOuHckol 00JacTH Ha OCHOBE HCIIOJB30BaHUE
NpCACIIbHBIX YITIEBOAOPOAOB B KAa4YCCTBC TOILIMBA B
PETHUOHC, a@ TAKIKC B IIPOMBIIIJIICHHOCTHU U B 6BITy

Odyuarouwguiica noayuum 603MOHCHOCHb

HAYUuUmsCi

(I)OpMy.]'II/IpOBaTB Ocjab HMCCICAOBAaHMA, BBIABUIAaTh H
IIPOBEPATH OKCIICPUMCHTAJIBHO THUITOTC3bI (0)
XHMHYECKHX CBOHCTBaX BCIICCTB Ha OCHOBC HX
CoCTaBa U CTPOCHUSA, HUX CIIOCOOHOCTU BCTYIIaTb B
XUMHUYCCKUC PCAKIUH, O XapaKTCpEC N MNPOAYKTaX
PA3IINYHBIX XUMHUYCCKUX peaxunﬁ;

CaMOCTOSITENIPHO ~ IUIAHUPOBAaTh U MPOBOJUTH
XMMHYECKHE IKCIIEPUMEHTHI C COOIIOICHUEM TIPaBHII
6e30macHoil paboTHI ¢ BEMIECTBAMH U JTa0OpaTOPHBIM
000pyIOBaHUEM;

HUHTCPHIPECTUPOBATL JAaHHBIC O COCTAaB€ W CTPOCHUH
BCIICCTB, IIOJIYYCHHBIC C IMOMOIIBKO COBPEMCHHBIX
@HSHKO-XHMH‘IGCKHX MCTOIOB,

MPOTHO3UPOBATh BO3MO)XHOCTh NpPOTEKAHHS
OKHUCIHUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peaKqu/'I,
JeKAIMX B OCHOBE MPUPOIHBIX M MPOHM3BOACTBEH-
HBIX MIPOIIECCOB;

IOKA3bIBaTh U OOBIACHATH 3HAUYCHHE OOBEKTUBHOIO
HCCIEAOBaHUS XUMUYECKOM MPOMBIIUIEHHOCTH st
Ka4yeCTBEHHOTI'O MOHUTOPUHTA COCTOSIHUS
okpyxaromed cpensl FOxHoro VYpana u  ypoBHS
BO3JICHCTBUS YEJIOBEKA HA MPUPOJTY.

OcHOBBI
OpPraHu4ecKoi
XUMHH
10 kaace
84 vaca

Oo0yuawmuiicss HAYYHTCHA

pacKkpblBaTb Ha INPUMEpPax poJib XUMHHU B
(OopMUPOBAaHUM COBPEMEHHOW HAay4YHON KapTHHBI
MHpa U B IIPAKTUYECKON IEATEIBHOCTH 4YEJIOBEKa,
B3aUMOCBA3b  MEXAYy XUMHEH W JpYTUMH
€CTECTBEHHBIMU HAyKaMU;

JIP Nel

1P o TeME
«KoHcTpynposanune
IIaPOCTEPIKHEBBIX
Mozeen MOJIEKYII

WIUIIOCTPpUPOBATh Ha IIpHUMEpax CTAaHOBJICHHUE H
OBOJIIOIHIO OpFB.HPI‘-ICCKOfI XAMHHU KaK HAYKHM Ha
PA3IMIHBIX UCTOPUYCCKUX dTalax €€ pa3BUTHA,

OpraHNYEeCKUX
BEILIECTB»
CP o TEME

AHAJIM3UPOBATL COCTaB, CTPOCHHUC U CBOMCTBa
BCIIIECCTB, IIPpHUMCHSA ITOJIOKCHHUA OCHOBHBIX
XUMHUYCCKUX TeOpHﬁZ XHUMHUYCCKOI'O CTPOCHUA

«Knaccudukamus  u
HOMEHKJIaTypa




Pa3nen (Tema)

IIpenmeTHble pe3yJIbTaThI

DopMbI KOHTPOJIA

NMPOrpaMmblI TEeKYIIero KOHTPOJIs
ycleBaeMOoCTH
opraHMueckux coenuHeHuit A. M. bByrtneposa, | opraHudeckux
XUMHUYECKON CBSI3M; YCTAHABIMBATH MPUYUHHO- | COCAMHEHUI»
CJIEICTBEHHBIE CBSI3U MEX Ay cBoMcTBamH BemiectBa v | CP mo teme «Pemenue
€ro COCTaBOM U CTPOCHUEM; 3aJad  Ha  BBIBOJ
[IPUMEHATD IpaBuIa CHUCTEMAaTUYECKOM | MOJICKYJIAPHOU
MEKIYHAPOJAHOW HOMEHKJIATYpbl Kak cpeacTBa | GopMyJbl BEHIeCTBa»
paznuueHus W wuaeHTUUKanuu BemectB mo ux | KP o TEeMe
COCTaBY M CTPOCHHUIO; «Knaccuduxanus
COCTaBIISITh MOJICKYJISIPHBIE U CTPYKTYPHBIC POPMYIIbI | OPraHUICCKUX
OpraHUYECKUX BEIIECTB KaK HOCHTEICH HH(POPMAIUK | COETUHEHUI
0 crpoeHMu BemiectBa, ero cpoiicteax u | T Ne 1 mo Tteme
NPUHAUICKHOCTH K ONpeleiieHHOMY  kiaccy | «THIBl  XUMHYECKHX
COCMHECHU; peakuuii B
OOBACHATH INPUPOLY M CHOCOOBI 00pa3oBaHus | OPraHUYECKOM
XMMHYECKOM CBSI3U: KOBAJIEHTHOM MOJISIPHOM, HOHHOM, | XUMHM)
BOJIOPOJHON — C LeNbio onpenencHus xumudeckoi | CP 1o TeMe
AKTUBHOCTH BEIIIECTB; «CtpocHue u
XapakTepu3oBaTh buznveckue cBolicTBa | HOMEHKIIATypa
OpraHnYeCcKux BCIIECTB u ycTaHaB/IuBaTh | AJIKaHOB»
3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA Hcnones3oBanue
KPHCTAJUINIECKOM PEIIETKH; ITIP Nel mo Teme
NPUBOJINTh  MPUMEPBl  XHUMHUYECKHX  PEaAKIUM, «ITomyyenne u
PACKpPBIBAIOIIMX XAPAKTEPHBIE XUMUUECKHUE CBOMCTBA CBOJCTBA STHIICHA)
OPraHUYECKUX BELLECTB U3YYEHHBIX KIIACCOB C LEJIbIO Cp 110 TeEME
UX uaeHTHGUKAIMH U oObsicHenmst obmactu | «CTpoeHHe u
IIPUMEHEHUS; H30MEpus
OTIPEAETSITh MEXaHU3M PEaKIUU B 3aBUCHMOCTH OT | AIKATHUCHOB)
YCIIOBHI MPOBEIEHMS PEaKIHH W IPOrHosumposathb | LIP Y TeMCE
BO3MOYHOCT IPOTEKAHHMS XMMHUYECKHX peakimii Ha | «KauecTBEHHbIH
OCHOBE THITA XUMHYECKOH CBSI3M W aKTUBHOCTH | 4HAIM3 OPraHMHYCCKHX
pEareHToB; COEIMHEHMI.
yCTaHABIIMBATh 3aBUCHMOCTh PeaKLMOHHO | Y [VIEBOI0POJIB
CIOCOOHOCTH  OPraHMYECKHX  CO-CAMHEHHH  OT JIP 1o TEMC
XapaKTepa B3aNMHOTO BIHMSHHS aTOMOB B MOJeKynax | «O3HAKOMIIeHUe ¢
C LIEJIBIO TPOTHO3MPOBAHUS IPOAYKTOB PEAKIINH; 00pasiamMu MpOyKTOB
yCTaHaBIMBAaTh  IeHETHYECKylo  CBAsb  Mexay | HePrenepepaborkm
KJIacCaMM OPTraHMYECKHMX BEIIECTB It 00OCHOBAHUS KP  Nel mo Teme
MPUHIUTUATBHOM BO3MOKHOCTH nonydenns | €Y VIEBOOPOILD
OpPraHUYEeCKUX COEJAMHEHHH 3aJaHHOr0 COCTaBa | JIP. Nel 1o  Teme
CTpOCHHUS; «KauecTBeHHas
MOAOUpaTh peareHThl, yCcIOBHS U  ompedensrs | PEAKIHA Ha
NPOMYKTH PEaKIHii, TO3BOJAIOMMX peann3oBaTy | MHOTOATOMHBIC
croco6er | CTMPTB

na60paT0pHLIe n IMPOMBIIIJICHHBIC
TITOJIYUCHU A BayKHEHUIITHX OpPraHNYCCKUX BCIICCTB,




Pa3nen (Tema)

IIpenmeTHble pe3yJIbTaThI

DopMbI KOHTPOJIA

HNpPOrpaMMbI TeKyIIero KOHTPOJIst
yCIIeBAeMOCTH
OIIPENIEIATh XapaKTep Cpelbl B pe3ysbrare ruaposnsa | T[] 1o TEME
OPTraHMYECKHX BEIIECTB M IIPUBOJUTH HPUMEPHI | KAPOMATHUECKHE
TUPOJIN3a BEIIECTB B MOBCEIHEBHON KU3HM YENO- | COEIMHEHMS»
BeKa, OMOJIOTMYECKUX OOMEHHBIX mnpoueccax u | [1P 1o TeMe
IIPOMBIIIEHHOCTH; «CBoiicTpa
OJIHOATOMHBIX u
00OCHOBBIBATH ~ NPAKTUYECKOE  HCIOIB30BAHHE | MHOrOATOMHBIX
OpTraHU4YCCKUX BCIICCTB u ux peaKL[I/Iﬁ B CIIAPTOBY»
IPOMBILIIEHHOCTH U OBITY; JIP o TeMe
BBITONHATD  XUMHYECKHH  okcrepument  mo | «OKucienne
DACMIO3HABAHMIO M TONydeHMIo opraHuyeckux | METAHAIA  (dTanas)
BEIIECTB, OTHOCAMIMXCA K pasIMuHbIM Kiaccam | [MAPOKCHAOM — MEIH
coeymmenmii, B coorserctun ¢ mnpawiamu  u | (1)
pHeMaMu  Ge30macHoif paGoTbl ¢ XUMHYecKuMH | [P 1o Teme
BEILECTBAMH U J1a00PATOPHBIM 060PYI0BAHHEM; <<XP£MHqGCKHe
IIPOBOJIUTH PacueThl HA OCHOBE XUMMUecKuX (opmyn | “BOUCTBA
U YPaBHEHUW PEAKIUU: HAXO0XKIACHUE MOJIEKYJISIPHON alBNCTHI0BY
bOpMyTEI  Oprammdeckoro  Bemectsa 1o  ero | Kb 10 Teme «CnupThbL,
IUIOTHOCTH WM MACCOBBIM  JOJAM  iementos, | PEHOMEI 1
BXOJSIIMX B €ro COCTaB, MM TO mpoiykrTam | KAPOOHMICOMEpIaIM
a— € COeJIMHEHHUS»
HICIIONIb30BaTh METOJIbl HAYYHOTO MO3HAHMS: aHAJIU3, CP 1o Teme
CHUHTE3, MOJEIMPOBAHHE XUMHUYECKUX MPOLECCOB M «Crpoenue "
HOMEHKJIaTypa

SIBJICHUH — ITPU PEIICHUH y4eOHO-UCCIIeTOBATEIhCKUX
3a/1a4 10 U3y4eHUIO CBOICTB, CITIOCOOOB MONTYYESHUS U
pacro3HaBaHUsl OPTaHUYECKUX BEIIECTB;

BJIaJIETh MpaBujamMu Oe30macHOro oOpallleHus ¢
€/IKMMHU, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU;

OCYIIECTBIATh MOUCK XMMHUYECKOW MH(pOpMaLUU MO
Ha3BaHWSIM,  WACHTU(DUKATOpPAM,  CTPYKTYPHBIM
(dhopmynaM BelecTs;

AQHAIM3UPOBAaTh  pEaKUMM  TOPEHHUS]  BEIIECTB,
coepXalluX  YIJIEBOJOPOJbI, KaK OJHHX W3
TEXHOTCHHBIX 3arpsi3HUTENe aTMoc(epbl PEeTHOHa;

OOBSICHSTH POJb pPEaKIUH TOPEHUs aleTHIeHa B
CBapK€ U pe3Ke MeTaJUIOB M CIUIaBOB  Ha
npennpusaTusax YenssouHckoi odractu

KapOOHOBBIX KUCIIOT
[P no teme «CuHte3s
CJIOKHOT0 hupa»

KP o TEME
«Kap6onoBbie
KHCIIOTHI H X
MIPOU3BOAHBIEY

JIP Ne 2 mo Teme
«CBOMHCTBA IITIOKO3BD»
JIP no TEME
«I'mpoponus
KpaxmaJa

IIP Ne2 mo Teme
«Pemrenne
SKCHEPUMEHTAIBHBIX
3amad Ha
pacro3HaBaHue
OpTaHUYECKHUX
BEIICCTB»

TH Ne2 mno Teme
«YTHEeBOIBI»

CP no Teme «AMUHBI 1
AMHUHOKHUCIOTED»




Pa3nen (Tema)
NMPOrpamMMbl

IIpenmeTHble pe3yJIbTaThI

DopMbI KOHTPOJIA
TeKyIIero KOHTPoJIst
ycleBaeMOoCTH

I1P o TEME
«Uccnenosanue
CBOMCTB OCJIKOBY
1P I10
«Onpenenenue
KOHIICHTpaIluu
pacTBopa
aCKOpOMHOBOM
KHCIIOTBI METOA0M
TUTPOBAHUS

KP o
«YTI1EeBOIbI
a30TCOoIepIKAIIIe
OpraHUYECKHE
COCIMHCHUS

TEMC

TEMC
u

Oodyuarouguiica noayuum 603MoNCHOCHb

Hayd umovcia

(dbopMyIIMpoBaTh 1IENIb UCCICAOBAHUS, BBIIBUTATh U
MPOBEPSITh  SKCIHEPUMEHTAIbHO  TUIOTE3bBl O
XUMUYECKUX CBOMCTBaxX BEIIECTB Ha OCHOBE HX
COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYIaTh B
XUMUYECKUE PEaKIMU, O XapakTepe U MPOJYyKTax
Pa3IMYHBIX XUMUYECKUX pPEeaKui

CaMOCTOSITENIHO ~ IUIAHUPOBAaTh W MPOBOJUTH
XUMHUYECKHE SKCIIEPUMEHTHI C COOIII0/IEHUEM TPaBHII
0e30MacHoil paboThI C BEIIECTBAMU U J1JAOOPATOPHBIM
000py/IOBaHUEM;

WHTEPIPETUPOBATh JIAHHBIE O COCTaBE M CTPOCHUU
BEILIECTB, IOJYYEHHBIE C IMOMOIIBI) COBPEMEHHBIX
(HDUBUKO-XUMUYECKUX METOJIOB;

XapaKTCPU30BaATh POJib a30TOCOoACPpIKAIIUX
TeTCPOUUKINYICCKHUX COGI[I/IHCHI/II\/'I N HYKJICHUHOBBIX
KHCJIOT KaK BaXKHEUIIMX OHOJIOTUYSCKH aKTHBHBIX
BCIICCTB.

Conep:xkanue yueoHoro npeamera, 10 kiace

Pa3nen

Conep:xkanue

KoauuecTBo
JacoB

1. Xumud v :KU3Hb

Ha3BaHMSIM, UICHTUPHUKATOPAM, CTPYKTYPHBIM

XUMHUU B PEIICHUH DKOJIOTHYECKUX MPOOIIeM
YenssOuHCKOM 00J1aCcTH.

XUMUYECKUN aHAIIA3, CUHTE3, MOJICIIMPOBAHUE
XMMHYECKUX MTPOLECCOB U SIBJEHUM KaK METObI

Hayunble MeTosbl mo3HaHUA B XUMUH. VlcToOuHUKN
xumudeckoit napopmarun. I[Touck napopmanuu no

tdbopmynam. [IpakTrueckoe UCTIOIb30BAHUE 3HAHHIMA

18




Hay4HOI0 NO3HaHuA. MaremaTtnyeckoe
MOJIETMPOBAHUE MIPOCTPAHCTBEHHOTO CTPOEHUS
MOJIEKYJI opranuuyeckux BemecTB. CoBpeMeHHble (u-
3UKO-XMMHYECKHE METO/Ibl YCTAHOBJIEHUS COCTaBa U
CTPYKTYpPBI BEILIECTB.

Xumus 1 310poBbe. JlekapcTBa, pepMeHTsI,
BUTaMUHBI, TOPMOHBI, MUHEPAJIBHBIE BOJBI.
[Ipob6nembl, cBA3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX NpenaparoB. BpeaHslie NpUBBIYKY U
(akTOpHI, pa3pyIIaAoIIHe 310pOBbe (KypeHHe,
yIOTpeOIeHUE AJIKOT0JIsl, HAPKOMAaHHUs).
Pammonansnoe nmutanue. [Iumessie no6aBku. Oc-
HOBBI TUIICBOW XUMHH.

Xumus B Meaunuae. Pa3paboTka ekapcTs.
XUMUYECKUE CEHCOPBI.

XuMus B TOBCEHEBHOM KU3HU. Motolue u
YHUCTSILIUE CPEACTBA. PeneuieHThl, NHCEKTULIUBI.
CpenctBa TM4HOM rurueHsl U kocMetuku. [Ipasuiia
0e30macHoil paboTHI C €AKMMH, TOPIOYNMH U
TOKCUYHBIMH BELLIECTBAMH, CPEJICTBAMU OBITOBOI
XUMUH.

XHUMUS U CEIIbCKOE X034iCTBO. MUHEpaIIbHBIE U
opranuueckue ynoOpenus. CpeacTsa 3alliuThl
pacTeHu.

Xumust B TpoMbIIUIeHHOCTH. O01I11e MTpeCTaBICHHS
O IIPOMBIIIIEHHbBIX CIIOCO0aX MOTyYEeHUs
XMMHUYECKUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA
aMMMaKa, cepHOU KUCIOThI). [IpomblienHas
opranuueckas xumusi. CoIpbe JUIsl OpraHnde-cKon
npombliieHHOCTH. [Ipo0iaemMa 0TX00B U MOOOUHBIX
npoaykroB. Hanbosnee kpynmHOTOHHAKHBIE
IIPOU3BOJICTBA OPraHUYECKUX COeNMHEHNH. YepHas u
1BeTHas MeTautyprus. CTEeKII0 U CUIMKaTHast
IIPOMBIIIJIEHHOCTD. POJIb YYEHBIX B pa3BUTHH
MpoMbIIIIeHHOCTH YensOnHckoi obiacTtu.

Xumus u 3Hepretuka. [IpuponHbie HCTOUHUKH
yraeBoaopoAoB. [IpupoaHblil ¥ monyTHBIN HeQTAHOM
rasbl, X COCTaB U Hcnoyib3oBaHue. CoctaB HePTU U
ee nepepadorka. Hedrenpoaykrsl. OkTaHOBOE YHCIIO
6eH3nHa. OxpaHa OKpYKaoLIeH cpeasl Ipu
He(dTenepepaboOTKe U TPAHCIOPTUPOBKE
He(PTENPOIYKTOB. AJbTEPHA-TUBHBIC HICTOUHUKHU
sHepruu. Posib yrineBos1opoaoB B KauecTBE ChIPbS U
TOIINBA HA IPOMBILUIEHHBIX IPEIIPUITHSIIX
YenssOMHCKOM 0051aCTH HA OCHOBE UCIIOJIb30BAHUS
IIpEEIbHBIX YIIIEBOJOPOJOB B KaU€CTBE TOIJINBA,
MIPOMBIIIIJIEHHOCTH U B OBITY.

Xwumus B ctpoutenbcrse. Llement. beron. Ilondop
ONTUMAJIbHBIX CTPOUTEIHHBIX MATEPHATIOB B
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA.

XUMUA U KOJIOTHs. XUMUYECKOE 3arpsi3HEHNE
OKpY’KaroIllel cpeibl U ero nociaeacteus. OxpaHa




ruapocdepsl, Mo4Bkl, aTMochepsl, GIopsl U HhayHbI
OT XUMHUYECKOTO0 3arpsi3HeHus. Poib
aHTPONOTeHHOTO (haKTOpa B 3arpsiI3HEHUU OKPY-
xarotei cpensl npeanpusatusamu KOxxuoro Ypana.
TexHOreHHbIe HCTOUYHUKHU 3arpsI3HEHUS U BUJIbI
OCHOBHBIX 3arpsi3HuTeNeit armocheps! YensOnHCKOM
o0racTu.

[IpakTuueckas padbota «XuUMHUS KOCMETHUYECKHUX
CPEICTBY.

[IpakTuueckas padbora «3roToBieHue Mblia pyqyHoOu
paboThI».

JlaboparopHast paboTa «3HaAKOMCTBO C 00pa3iaMu
MOIOIIMX U YUCTAIIUX CPEICTB.

2. OcHOBBI
OpPraHu4ecKoi XuMUM

[losiBneHue u pa3BUTHE OPTrAHUYECKOM XMMUHU KaK
Hayku. [Ipeamer opranndeckoit xumun. Mecto u
3HAQYEHHE OPTAaHMYECKOM XMMHUHU B CUCTEME
€CTECTBEHHBIX HayK. B3aMOCBsA3b HEOPraHUYECKUX
Y OpPraHUYECKHUX BELIECTB.

XUMHUYECKOE CTPOCHHUE KAK MOPSAIOK COCTUHEHUS
aTOMOB B MOJIEKYJI€ COTJIaCHO UX BAJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOEHHUSI OPTraHMYECKUX coeAMHEHUN A. M.
Bbytneposa. YriepoaHslii CKEIET OPraHuYeCKOn
MOJIeKYJIbl. KpaTHOCTh XUMHUECKOM CBSI3H.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOTO
ctpoenust moaekyn. M3omepus u uzomepsl. [lonstue
o (pynkunoHanpHoO# rpynme. [IpuHiune!
KJacCU(UKALUN OPTAHUYECKUX COSTMHEHUN.
MexnyHapoaHas HOMEHKJIATypa U MIPUHIIUIIBI
o0pa3oBaHMs Ha3BAaHUIN OPraHUYECKUX COETUHEHUH.
Knaccudukanys u 0cobeHHOCTH OpraHu4eCKUX
peakunii. Peakumonnsie neHTpsl. llepBonavanbabie
MOHSTHUS O TUIIAX U MEXaHU3MAaX OPTraHUYECKHX
peakuuii. 'oMONUTHYECKUI U TETEPOIUTUUECKUN
pa3pbIB KOBAIECHTHOM XMMUYECKOW CBS3H.
CBoOoaHOpaIUKAIBHBIN M HOHHBIA MEXaHU3MBbI
peakuuu. [lonarue o Hykieoduie u anekTpodue.
AJnkaHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJICKYJIbI METaHa. Sp3-TuOpuIu3anus
opOuTasueit aToMoB yrieposia. [ oMOJIOTHYeCKUi psif
1 obrrast popmyna ankaHoB. CucremaTrueckas
HOMEHKJIaTypa aJKaHOB U pagukanoB. Mzomepus
YTJIEPOAHOTO cKeneTa. PU3nYecKue CBOMCTBA
aJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUECKUX
CBOWCTB. XMMHYECKHE CBOMCTBA AJIKAHOB: TAJIONEHHU-
pOBaHME, AETUAPUPOBAHUE, TEPMUUECKOE
pa3noKeHue, KPeKUHT KaK CIIOCOOBI MOIy4eHUs
BOXHEUIIINX COCAUHEHHUI B OPraHMYE€CKOM CHHTE3E.
['openue ankaHoB Kak OJMH U3 OCHOBHBIX
HWCTOYHUKOB TEIJIa B IPOMBIIJIEHHOCTH U OBITY.
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N3omepu3zanus Kak crnocod MmoyrydeHus
BBICOKOCOPTHOTO OeH3MHa. Peakunu ropeHus
BEIIECTB, COACPKAIUX YIIIEBOAOPOBI, KaK OIHUX U3
TEXHOTEHHBIX 3arpsA3HUTENCH aTMoc(epbl pernoHa.
MexaHu3M peakui cBOOOAHOPAANKAIBLHOTO
3amerenus. [lonydenne ankanos. Peaknusa Bropua.
HaxoxzaeHue B Ipupose U IPUMEHEHUE AJIKAHOB.
Huknoankansl. CTpoeHHE MOJIEKYJ LIMKJIOAIKAHOB.
Oo6mas popmyna nuxioankasos. Homenknarypa
LUKJIOAJIKAaHOB. V30Mepus IUKII0aIKaHOB:
YIJIEPOIHOTO CKENETa, MEXKIAcCOBasd,
IIPOCTPAHCTBEHHAs (LIUC-TPaHC-U30MEPHS).
Crenuduka cBOICTB HUKIOAIKAHOB C MAJIBIM
pa3sMepoMm 1ukia. Peakuuu npucoeInHeHus u
PasAMKaJIbHOIO 3aMELICHMS.

AJKeHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl ITHIICHA. SP2-THOpuAN3aLUs
opbuTaneit atToMoB yriepoja. [1- u []-cBs3u.
I'omostornueckuii psit 1 o6mIas Gpopmyna aaTKeHOB.
Homenknarypa ankeHos. M3oMepust alkeHOB:
YIJIEPOJIHOIO CKENETa, OJ0KEHUS KPaTHOU CBA3H,
IIPOCTPAHCTBEHHAs (LIUC-TPAHC-U30MEPHUs),
MeXKK1accoBasd. Pu3nvecKkrue CBOMCTBA aJIKEHOB.
Peakiuy 31eKTpoUIbHOTO NPUCOSAUHEHHS KaK
crnoco0 moydeHus: PyHKIMOHATBHBIX TPOU3BOTHBIX
yraeBonoponos. IIpasuno MapkoBHUKOBA, €T0
ANEKTPOHHOE 000CHOBaHKE. Peakiiuu oKUCIIeHus 1
nosimMepuzanuu. [lonuatunen kak
KPYITHOTOHHAKHBIA MPOAYKT XUMHUYECKOTO
npou3BoicTBa. [IpombllieHHBIE U 1a00paTOpHbIe
crocoObl noay4yeHus ankeHoB. [IpaBuio 3aiinesa.
IIpuMeHeHHEe anKEeHOB.

Anxanuensl. Knaccuduxanus ankagueHoB 1o
B3aMMHOMY PacIOJIOKEHUIO KPAaTHBIX CBS3EH B
Mouiekyse. OcoOEHHOCTH ANEKTPOHHOTO U
IIPOCTPAHCTBEHHOT'O CTPOECHHUS COMPSKEHHBIX
ankagueHoB. O61mas popMysia aakaJIueHOB.
Homenknarypa u nuzomepus ajnkaaueHOB.
du3nueckre CBOMCTBA aTKaaueHOB. XUMHYECKIE
CBOMCTBA aJKaJUECHOB: PEAKIIUH IPUCOETUHEHUS
(ruapupoBaHMe, TaJIOTEHUPOBAHNUE), TOPEHUS U
nonumepu3zanuu. Bkinan C.B. Jlebenesa B nonydyenue
CUHTETHUYECKOTO Kayuyka. Bynkanuzanus kayuyka.
Pesuna. MHoroo6pasue BUJJOB CHHTETUYECKUX
Kay4dyKOB, UX CBOWCTBa U npuMeHeHue. [lonyuenne
aJIKa/INECHOB.

AJIKUHBI. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI alleTHIICHA. SP-THOPUAN3AIUS
opOuTasneit aToMoB yrieposia. [ oMOJIOTHYeCKUi psif
u obmas ¢popmyna ankuHoB. Homenknatypa.
N3omepust: yriepogHoOro ckeneTa, MmoJIoKeHUs
KpaTHOM CBsA3M, MEeXKJaccoBas. Pusndeckue




CBOMCTBA aJIKMHOB. XMMHYECKUE CBOMCTBA AIKNHOB:
peaKIy IPUCOCTUHEHUS KaK CIIOCO0 MOIydeHUs
MOJIMMEPOB U JPYIUX MOJE3HBIX MPOAYKTOB.
Peakuun 3amerenus. ['openne anerniieHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATYPHOr'O IUIAMEHH JIJIS
CBapKH M pe3Ku MeTauloB. Poip peakuyu ropeHust
aleTUIIeHa B CBAPKE U PE3KE METAJIJIOB U CILUIABOB HA
npennpusatusax Yensounckoit oonactu. [Tomyuenue
alleTUJIeHa MUPOJIM30M METaHa U KapOUTHBIM
MeronoM. IIpuMeHeHune aneruieHa.

Apensl. Mcropust otkpsiTust 6eH30ia. CoBpeMeHHbIE
IIPE/ICTaBIEHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHUU OeH3omna. M3omepus u
HOMEHKJIaTypa ToMOJIOToB OeH3ouna. O0rmas
¢dbopmyina apenoB. dusnueckre cBoicTBa OeH307a.
XUMUYECKUE CBOWCTBA OCH30J1a: PeaKIINH
ANEeKTPOGUIBHOTO 3aMelIeH s (HUTPOBaHUE,
raJIOTeHUPOBAHUE) KaK CIIOCOO MOTyYECHUs
XUMHUYECKUX CPEJICTB 3aIUThI PACTEHMUIA;
npucoearuHeHus! (THIPUPOBAHHUE, FAIOT€HUPOBAHKE)
KaK JI0Ka3aTeJIbCTBO HEINPEIEIbHOTO XapaKTepa
6ensona. Peakius ropenus. [lomyuenue 6enzona.
Oco0EHHOCTH XUMHUYECKUX CBOMCTB TOJIYOJIA.
B3anMHOe BiusiHME aTOMOB B MOJIEKYJIE TOJIYOJIA.
OpuenTannoHHble 3P PEKTH 3aMECTUTEICH.
[IpumeneHnne roMosIoroB 6eH3o1a.

Crouprer. Kinaccudukarysi, HOMEHKIaTypa CIIupTOB.
I'omonoruueckuii psa u obmas popmyna
MpeiedbHbIX OJHOATOMHBIX criupTOB. M3omepus.
Du3nvyecKue CBONCTBA NPEJEIIBHBIX OJJHOATOMHBIX
cnupToB. BoopoaHast cBsI3b MEXly MOJIEKYJIaMU U
ee BIUsHHME Ha (pU3MuecKue CBOMCTBa CIIUPTOB.
XHUMUYECKUE CBOWMCTBA: B3aUMOJICHICTBHE C HATPUEM
KaK Ccroco0 yCTaHOBJICHUS HAJTMUUS
THIPOKCOTPYIIIBI, C TaJION€HOBOAOPOIAMH KaK
Croco0 MOIy4eHUs! pacTBOpUTENEH, BHYTpU- U
MEXMOJIEKyJIApHas aeruapatanus. Peaxkus
TOPEHMS: CIIUPTHI Kak TOIUMBO. [lomyuenue stanomna:
peaxius OpoXKeHHUs TIIIOKO3bl, THIpaTalys STHIICHA.
IIpumeHeHne MeTaHOIa U 3TaHOJIA.
OU3M0IOrNYeCcKoe NeHCTBIE METaHOJIa U 3TaHOJIa Ha
OpTraHM3M 4Y€JI0BeKa. DTUIIECHITIMKOJb U NNINLEPUH
KaK MpPeJCTaBUTENN MPEJeIbHBIX MHOTOAaTOMHBIX
cnupToB. KauecTBeHHas peakiiys HAa MHOTOaTOMHBIE
CHUPTHI U €€ IPUMEHEHHUE JIJIs1 paclio3HaBaHUs
[JIMLEPUHA B COCTaBE KOCMETUYECKUX CPEJICTB.
[IpakTHueckoe NpUMeHEHNE STUIICHTIIUKOIISA U
[JIMLEPUHA.

®enon. Ctpoenue Mosekynsl perona. Bzanmuoe
BIIMSIHME aTOMOB B MoJiekyie (heHona. Pusndeckue
cBoiicTBa (peHona. XumMuueckre CBONCTBA (peakiuu




C HATpHEM, TUAPOKCUIOM HATPHsI, OpOMOM).
[Tonyyenue penona. [lpumenenue genona.
Anbpaeruanbl 1 keToHbl. Knaccudukanus anbaeruion
1 KeTOHOB. CTpoeHUE NPEeNIbHBIX alb/IETUI0B.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOHUJILHOMU Ipymibl. ['oMonoruueckuii psa,
oOurast popmysa, HOMEHKJIATypa U U30MEpUs
NpeIEIbHbIX anbAEruA0B. DU3HUECKHE CBOMCTBA
MpEeAEIIbHBIX AJIbIETUI0B. XUMUYECKHUE CBOMCTBA
IIpeeIbHBIX AJIbJETUI0B: THAPUPOBAHUE;
KaueCTBEHHbIE PEAKI[MN Ha KAPOOHUIIbHYIO IPYIILY
(peaxust «cepeOpsIHOTO 3epKajiay, B3aUMOACHCTBUE
¢ runpokcuom meau (1)) u ux npuMenenue s
OOHapyKEHHS MTPECIIbHBIX allbJCTHIOB B
MIPOMBILIJIEHHBIX CTOYHBIX Bojax. [lonyuenue
MpeieIbHBIX AJIbJETUI0B: OKUCIECHUE CIIUPTOB,
ruapaTanus anetwieHa (peakuus Kydeposa).
TokcuuHOCTh anbaeruaoB. [ Ipumenenue
(dbopmanpaeruia 1 aneTanbaeruia. AIEeTOH KakK
MpeACTaBUTENb KETOHOB. CTPOEHHE MOJIEKYJIbI
arietoHa. OCOOCHHOCTH PEaKIIMHA OKUCIICHUS
aneroHa. [[pumenenue areToHa.

Kap6onoseie kucnotsl. Knaccuduxanus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. CTpoeHHe
IpeieIbHbIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOM rpynnsl. ['omonornyeckut psaj u
ob1mast popmya mpeaeabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. Du3ndeckue cBONCTBA
MPEebHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XHUMUYECKUE CBOMCTBA MPEAETBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT (peakuy ¢ MeTalaMH,
OCHOBHBIMM OKCHJIaMH, OCHOBAHUSMHU U COJISIMHU) KaK
MIOATBEPKICHUE CXOACTBA C HEOPTAaHUYECKUMU
kucnotamu. Peakuus stepuduxanuu u ee
obpatumocTs. BnusHue 3amectureneit B
YTJIEBOIOPOAHOM PaJIMKajie Ha CUITYy KapOOHOBBIX
KHUCIO0T. OCOOEHHOCTH XMMUYECKUX CBOMCTB
MYypaBbUHOM KHCIOTHI. [loydeHune npenenpHbIx
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKUCIIEHUE
aJIKaHOB, AJIKEHOB, IEPBUYHBIX CIUPTOB,
aJbJIern10B. BaxkHelme npeacraBuTenu
KapOOHOBBIX KUCJIOT: MypaBbUHAsA, YKCYCHas 1
OeH3oitHas. Beiciime npeensHble U HenpeaeabHbIe
KapOOHOBBIE KHCIOTHI. ONTHYECKask H30MEPHUS.
Acummerpuueckuii atoM yriepona. Ilpumenenune
KapOOHOBBIX KUCIIOT.

Croxuble 3¢upbl 1 xupbl. CTpoeHUE U
HOMEHKJIaTypa CIOXHbBIX 3¢(upoB. MexkiaccoBas
n3oMepus ¢ KapOOHOBBIMU KHciIoTaMHu. CriocoOsl
MOJIy4EHUs CIOXKHBIX 3¢pupoB. OOGpaTUMOCTh
peakimu yTeprudukanuu. [IpuMeHeHne CiI0XHbIX




3(upoB B NUIIEBON U TapPproMepHOI
MIPOMBIIIIIEHHOCTH. JKUPBI KaK CIIOKHBIE d(DUPBI
[JIMLEPUHA U BBICIINX KapOOHOBBIX KHUCIIOT.
PacturenbHble U 5KUBOTHBIE KUPBI, UX COCTaB.
®u3nuecKue CBOMCTBA KUPOB. XUMHUECKUE
CBOMCTBA KUPOB: THIPUPOBAHUE, OKUCIICHHE.
IMunponu3 uinm oMbUICHHE KUPOB KaK CIIoco0
MIPOMBIIUIEHHOTO MOJYYEHUS COJIEN BBICIIUX
KapOOHOBBIX KHCIIOT. [IpuMeHnenue xupoB. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Mororue
CBOMCTBA MbLIA.

VYraeBogsl. Kitaccudukanus yrieBoaos.
®u3nuecKue CBOMCTBA U HAXOXKIEHUE YIJIEBOJIOB B
npupoje. I 'oKo03a KaKk ajbIerugoCciupr.
XHUMHYECKUE CBOMCTBA TIFOKO3bI: allUJIMPOBAHUE,
AIKUJIMPOBAHUE, CIIMPTOBOE U MOJIOYHOKHCIIOE
OposkeHue. DKCIepuMeHTaIbHbIE JOKa3aTelIbCTBA
HaJU4Ms aJIbJACTUIHON U CIIUPTOBBIX TPYII B
rroko3se. [Tomyuenue rinoko3sl. PpyKkrosa Kak
n3oMep roko3sl. Pubosa u nezokcupubdosa.
Baxneitmume nucaxapubl (caxaposa, JIakTo3a,
MaibTO3a), X CTPOEHHE U (PU3MUeCcKHue CBOICTBA.
I'maponus caxapossl, JIAKTO3bI, MAIBTO3bl. Kpaxmair
Y LEJUTI0N03a KaK OMOJIOTHYECKHE MOJIMMEPHI.
XUMHYECKUE CBOMCTBA KpaxMaja (TUIpoIu3,
KaueCTBEHHAas peakuus ¢ HOJAOM Ha KpaxMal U ee
MIPUMEHEHHUE 7151 OOHAPYKEHUSI Kpaxmalia B
MPOAYKTaxX MUTaHUsA). XUMUYECKHUE CBOMCTBA
LEJUTIONIO3BI: THAPOIIN3, 00pa30BaHHUE CIOKHBIX
a¢upoB. [IpumeHnenue u Ouonornyeckas poib
yraeBooB. OKUCIIeHHE yIiIeBOI0B — HCTOYHUK
SHEPTUU KUBBIX OpraHu3MoB. [loHsTHE 00
HMCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOTO
BOJIOKHA.

WNnentudukanus opraHU4ecKux COeAMHEHNH.
['eneTnyeckas cBSI3b MEXKIy KJIaCCAMH OPraHUYECKUX
COCIMHEHU.

Amunbl. [lepBuyHblie, BTOpUYHbBIE, TPETUUHBIE
amuHbl. Knaccudukanus aMUHOB 110 THITY
YII€BOJOPOAHOTO paguKala U YUCIy aMUHOTPYIIN B
MOJIEKYJIE. DIIEKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHUE MpeAeNIbHBIX aMUHOB. DU3nyeckue
CBOWCTBAa aMHMHOB. AMHUHBI KaK OpraHUYECKUe
OCHOBaHMS: pPeakluu ¢ BOJOM, Kuciotamu. Peakius
ropeHus. AHWIMH KaK MPeICTaBUTEIb
apoMaTUYeCKNX aMMHOB. CTpOEHHE aHUITUHA.
[IpuunHbI 0cnabneHnst OCHOBHBIX CBOMCTB aHHJIMHA
B CPAaBHEHHMH C aMHUHAMHU NPEJIEIBHOTO Psijia.
XHUMHYECKHE CBOMCTBA aHMIJIMHA: B3aUMOJIEHCTBUE C
KHCJI0TaMH, OpOMHOM BOJIOM, OKHCIICHHE.
[Tonydyenne aMMHOB aTKWJIMPOBAHUEM aMMHUaKa 1
BOCCTAHOBJIEHUEM HUTPONPOU3BOJIHBIX




yriieBoaopoaoB. Peakuus 3ununa. [Ipumenenue
aMUHOB B (papMarieBTUYECKOM MPOMBIIIIICHHOCTH.
AHWIIMH KaK ChIPbE IS IPOU3BOICTBA aHUITMHOBBIX
kpacureneid. CUHTE3bl HA OCHOBE aHUJIMHA.
AMuHOKHUCTOTH B O0enku. CocTaB 1 HOMEHKIIATYypa.
Crpoenue aMmuHOKUCTOT. ["'oMonoruueckuii ps
MpeACIIbHBIX aMUHOKUCIIOT. MI3oMepust mpeaenbHbIX
AMHUHOKHUCIIOT. PU3HYECKHE CBOMCTBA MPEAEIIbHBIX
AMUHOKHCIIOT. AMUHOKHUCIIOTHI Kak aM(pOTEpHbIS
opranuyeckue coequHeHus. CHHTE3 MeNTHIOB.
Ilentranas cBgI3b. buonornueckoe 3HaYEHUE O
aMUHOKHUCIIOT. O0IacT MPUMEHEHUS aMUHOKHCIIOT.
benku xak npupoanapie ononoaumepsl. CocTas u
ctpoenue 6enkoB. OCHOBHBIE AMUHOKHUCIIOTHI,
oOpa3yromue 6enku. XuMUYeCKHe CBOMCTBA OEIKOB:
TUIPOJIN3, ACHATYpalusl, KAYECTBEHHbIE (LIBETHHIC)
peakuu Ha Oenku. [IpeBpanieHuss OSIKOB MUIIH B
opraam3me. bruonornueckue GyHKuu OSIKOB.
JlocTrKEeHMS B M3y4CHUH CTPOCHUS U CUHTE3a
OEJIKOB.

A3oTcoaepIKaIre TeTePOIUKINYECKIE COSTUHEHUS.
[Tuppon u TUpUANH: SJIEKTPOHHOE CTPOCHHUE,
apOMaTHYCCKHI XapaKTep, pa3Iuvne B MPOSBICHUN
OCHOBHBIX CBOMCTB. HyKJI€eHHOBBIE KUCIIOTHI: COCTaB
u ctpoenue. Ctpoenue HykiieoTn10B. Cocras
nykinenHoBbix kuciot (JHK, PHK). Ponb
HYKJICHHOBBIX KHCIIOT B KH3HEACITCILHOCTH
OpPTaHU3MOB.

Bricokomonekymnsipabie coequHeHns. OCHOBHBIC
TIOHATHS BBICOKOMOJIEKYISIPHBIX COSIMHEHMIA:
MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO, CTETICHb
nonuMepu3anuu. Kinaccudukamus monuMepos.
OcHOBHBIE CIIOCOOBI MOTYUYEHHUS BHICOKOMO-
JIEKYJSAPHBIX COSTUHEHHI: peakliuy MOTUMEPU3AINH
1 noymmkoHAeHcauu. CTpo-eHue u CTPYKTypa
MOJINMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT
CTPOEHHUS MOJIEKYI. TepMOTUTaCTUYHBIE U
TEepMOpEaKTHUBHBIE ToNUMeEpHI. [IpoBosiue op-
TaHWUYECKHE TTOJTMMEPhl. KOMITO3UTHEBIC MaTepHaIbl.
[TepcrieKTHBBI CTIONE30BA-HUSI KOMITIO3UTHBIX
MarepuanoB. Kimaccudukarus BOJIOKOH.
Cunrerndeckue BojokHa. [Tonmurdupneie u
TOJTMaMHUIHBIE BOJIOKHA, UX CTPOCHHUE, CBOMCTBA.
[IpakTH4eckoe UCIOIb30BaHUE BOJIOKOH.
CHHTETHUYECKHE TIJICHKU: U30JISIHS JUIS TPOBOJIOB,
MeMOpaHBI JJIsl OPECHEHUS BOJBI, 3aIIUTHBIC
TUICHKY JIJIS1 aBTOMOOWJICH, TUIACTBIPH,
XUpyprudeckue noBsi3ku. HoBble TeXHOMOTHH
JATEHEUIIIETO COBEPIIICHCTBOBAHUS TIOJTUMEPHBIX
MaTEpUasoB.




[IpakTrueckas padota «KoHCTpynpoBaHue
LIapOCTEPKHEBBIX MOJEIIEH MOJIEKYJI OPraHU4YECKUX
BELIECTBY.

[IpakTuueckas padora «Ilonmydyenue u cBoiicTBa
STHIICHA.

[IpakTnueckas padbora «KauecTBeHHBINH aHANIN3
OpPraHMYECKUX COSAUHEHUN. YTIEBOIOPOABIY.
[Ipaktuueckas padorta «CBONCTBAa OJHOATOMHBIX U
MHOTOaTOMHBIX CITUPTOBY.

[IpakTnueckast paboTa «XMMUYECKHE CBOMCTBA
QJIbJICTHIOBY.

[IpakTuyeckas pabora «CHHTE3 CI0KHOTO dPUpPay.
[IpakTrueckas padota «Pemenne
9KCIIEPUMEHTAJIBHBIX 33/a4 Ha pacliO3HaBaHUE
OpPTaHUYECKUX BEILIECTBY.

[IpakTuueckas pabora «MccnenoBanue cBOWCTB
OEIKOBY.

[IpakTuueckas padbora «OrnpeneneHue
KOHLEHTPALUU PacTBOpa aCKOPOMHOBOW KHCIIOThI
METOJIOM TUTPOBAHHUSI.

JlabopaTtopHas pabota «O3HaKOMJICHHE C 00pa3aMu
MPOIYKTOB HedTenepepadoTKI».

JlabopaTtopHas pabota «KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CITUPTHI».

JlabopaTtopHas pabota «OKHCIIeHUE METaHas
(aranans) ruapokcuaom meau (11)».

JlabopaTtopHas pabora «CBOWCTBA TITIOKO3BI.
JlaGopatopHas pabota «I uapoau3 Kpaxmanay.

TemaTuueckoe mianupoBanue, 10 kiacc

Ne Tema ypoka Koa- Tekymmii KOHTPOJIb Conepxanue HPIO
BO ycneBaeMoCTH
4acoB
Xumus u xku3ub (1 gac)
1 MeToabl | 1 3nauenue
MO3HAHUS B XUMHUHU 00beKmMuUeH020
uccneo08anus
XUMU4YECKou
npomvluineHHocmu
onsa YpO8HA
6030eiicmeus
yenoeeKa Ha npupooy
OcHoBbI opranuyveckoii xumuu (84 4aca)
2 [Ipenmer  opranmyeckoit | 1 MPOOII COO P1.3.3.10 | Opeanuuecxkue
XUMUH JIP Nel eeuecmea 6
OKpyJcarwieli  cpede




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO ycneBaeMoCTH
4acoB
JluarnocTuveckasi U NPOMBIUUTIEHHOM
padora Nel npouszeoocmee
pecuona

3 OcHoBHbIE nosioxkenus | 1
TEOpPUH XUMHUYECKOTO
CTPOCHHSI  OPraHMYECKHUX
COEMHEHUI A. M.
bytneposa

4 Crpoenue aroma yriepona | 1
U YIJEpPOJIHBIA  CKeJleT
OpraHUYECKON MOJIEKYJIbI

5 Xumuyeckass cBsizb B |1 MPOOII COO P1.3.3.10
OpPraHUYECKUX ITP o Teme
COCIMHEHUSIX. «KoHcTpyupoBanue
3aBUCHUMOCTH CBOWCTB IapOCTEPKHEBBIX
BEILLIECTB OT XHWMHUYECKOIO MoJiesIel MOJIEKYJT
CTPOCHHUS MOJIEKYII. OpraHUYECKHUX BEILIECTBY
IIpakTnyeckas padora o
teMe «KoHcTpynpoBanue
IapOCTEPIKHEBBIX
MoJEenen MOJIEKYJT
OpPraHUYECKHUX BELIECTB)

6-7 | Knaccuduxarus u|2 MPOOII COO P1.3.3.10
HOMEHKJIaTypa CP no teme
OPTraHUYECKUX COCTUHECHHI «Knaccuduxanus n
[Tpunnuner  oOpazoBaHus HOMEHKJIaTypa
Ha3BaHUW  OPraHMYECKHUX OpTraHUYECKUX
COEMHEHU I COEMHEHUIN»

8 N3omepus B opranndeckoit | 1
XUMUH, €€ BUJIbI

9 O060061IEHNE nl|l
cucTeMaru3anusi  3HaHHUU
o CTPOEHUIO "

KJIaccu(uKanuu
OpPTraHWYECKUX BEIIECTB

10 | Pemienue 3amau Ha BbIBOJ | 1 MPOOII COO P1.3.3.10
MOJICKYJIAPHON  (hOPMYJIBI CP 1o teme «Pemenne
BEILECTBA 3a/1a4y Ha BbIBOJI

MOJIEKYJISIPHOM (OpMYJIBI
BEILIECTBA»

11 | KonTpoasHasi padora 1o | 1 MPOOII COO P1.3.3.10
TEME «Knaccudukanus KP no Teme
OpTraHUYECKHUX «Knaccudukarus
COETMHEHUI» OpraHUYECKUX

COCTUHEHUN)
12-13 | Tunst XUMHYECKHX | 2

peakuuii B OpraHUYeCKOU
XUMHUHI




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO ycneBaeMoCTH
4acoB
14 | BzaumHoe Biausinue aTomoB | 1
B MOJIEKYJax
OPraHUYEeCKUX COCIUHECHHI
15 | O6o6menune nu|l MPOOII COO P1.3.3.10 | (npedocmasnen 8
cucTemMaTu3alus 3HaHUU O T Ne 1 o teme «Tunel | penozumopuu)
TUTAX XUMHYECKUX XUMHUYECKHUX PeaKInii B
peakuuil. OpPraHUYECKON XUMHUU»
TepMHuHOJIOTrHYECKUI
IUKTAHT Nel 1o TeMe
«Turbr XUMHYECKUX
peakuuii B OpraHUYeCKOU
XUMUN
IIpenenbubie 1
16 yraeBogopoasl. CtpoeHue,
HOMEHKJIaTypa aJIKaHOB
17 | ®usuueckue cBoiictpa | 1 MPOOII COO P1.3.3.10 | Hcnonvzosanue
ankaHoB. Ilonmyuenwe wu CP no teme «CtpoeHue u | memana u e2o
pUMEHEHUE HOMEHKJIaTypa aJlKaHOB)» | 20M0./10208 Kak
Wcnonb3oBanue monaueo 6 oOvimy u
npomvluieHHoOCmu
Ypana
18 | Xumuueckue cBoiictpa | 1
AJIKaHOB
19 | DTuneHoBele 1
yraeBonopoabl. CtpoeHue
Y U30MEpUsl AJIKEHOB
20 | ®uznyeckue U xumuueckue | 1
CBOMCTBA aJIKEHOB
21 | Ilonyuenue u nmpumeHenue | 1 MPOOII COO P1.3.3.10 | IIpouszeoocmeo
aJIKCHOB ITP Nel mo Tteme noaumepos [
IIpakTnyeckas  padora «Ilonyuenue u cBovictBa | Yenabunckoi
Nel no Teme «Ilonmyyenue u ITUJICHA oonacmu. Ilpobnema
CBOMCTBA ATUJICHA» ymuauszayuu
0mxo00086
noOAUMEPHO20
npouszeoocmea Ha
3a6800ax pezuona
22 O060061IEHNE nll
cucTeMaru3anusi  3HaHHUU
Mo TemMaM «AJIKaHb» W
«AJIKEHBI»
23 | Anxuabl.  Crpoenme w |1
M30Mepus
24 | ®usnyeckue U xumudeckue | 1
CBOMCTBA aJIKMHOB
25 | [lomyuenune u mpumeHenue | 1 Hcnonvzosanue

AJIKUHOB

ayemuiena 6 2a3o6oii
ceapke u  pe3Ke
Memanios Ha




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO ycneBaeMoCTH
4acoB
npeonpuamuu  OAO
«Meuen»
26 JlueHoBble yrieBoaopoasl. | 1
Ctpoenue wu wu3zomepus
AJIKa/INEHOB
27 | Xumuueckue cBoiictBa | 1
AJIKa/INEHOB
28 [Tomyyenue nueHoBEIX | 1 MPOOIT COO P1.3.3.10
yriieBoaopoaoB. Kayuyku CP 1o teme «Ctpoenue u
M30MEpHsI AJTKaJUECHOB)
29-30 | Huxmoankansl. Ctpoenwue, | 1
U30MepHUsi, HOMEHKJIATypa,
CBOMCTBA
31 | ApoMaTudeckue 1 Ilpumenenue apenos
YIIEBOIOPOAbI, UIIH aPEHBI. 6 Kauecmee
Odusnyeckue CBONCTBA U necmuyuoos,
MIOJIy4YE€HUE ApEHOB IKo102U"eCcKue
nocneocmeus ux
UCNOIb306AHUS 6
Yenaounckoi
obnacmu
32-33 | Xumuueckue CBOWCTBa | 2
OeH30J1a 1 €r0 TOMOJIOTOB
34 | IlpumeHeHue apeHoB 1
35 | 'eneruyeckas cBsi3b | 1
MEXIY KJlaccaMu
YIJI€BOJIOPOAOB
36 | [IpakTuyeckas padoramo | 1 MPOOII COO P1.3.3.10
TeMe «KauecTBeHHBII IIP no Teme
aHAIN3 OPraHUYECKHUX «KauecTBeHHbIN aHAIIN3
COEIMHEHMII. OpPTaHUYECKUX
Yriesoaopoasn» COCIMHECHHUI.
Yr1eBo10poabI»
37 | [Ipupomuble  UCTOYHHKH | 1
YIJIEBOIOPOOB.
IIpupOoaHBIA M TOIYTHBIN
He(TSAHOU ra3bl, UX COCTaB
Y MICTIOJIb30BaHUE
38 |CocraB Heptm u ee|l MPOOII COO P1.3.3.10 | Hcnonv3oeanue
nepepadoTKa. OxpaHa JIP mo teme Hegpmenpodykmos u
OKpY’KaloIIel cpeabl MNpu «O3HaKOMIIEHHUE C npupoono2o 2a3a Kak
HedTenepepaboTKe u oOpa3lamu NpoAyKTOB | monauea ons
TPAaHCIIOPTUPOBKE HedTenepepaboTKI» mpancnopma 6
He(PTENPOAYKTOB. Yenaounckoi
JlabopaTopnast padora 1o obnacmu

TeMe «O3HakoOMJIEHHE C
oOpa3iamu MIPOYKTOB
HedTenmepepabOTKM




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO yCIeBaeMOCTH
JacoB

39 | O0oOmIeHNEe 3HAHUK 10 1
TeMe «YTIIEBOJOPOIbD)

40 | KourpoabHasi padora Nel 1 MPOOII COO P1.3.3.10
1o TeMe «YTJIEBOJOPOIbI» KP Nel o Treme

«YTIIEBOIOPOABD)

41 CocraB, kiaccudukanms, 1
nu30Mepusl, dusnueckue
CBOMCTBA CITUPTOB

42 XuMu4ecKue CBOMCTBA 1
MpeeIbHBIX OJHOATOMHBIX
CIIUPTOB

43 | MHOTOAQTOMHBIC  CIIUPTHI, 1
HUX CBOMCTBA

44 Baxmneiiue 1 MPOOII COO P1.3.3.10

IIPEACTABUTENIN KJ1acca JIP Nel no teme
cnuptoB. [lonyuenue wu «KauecTBeHHas peakius
IPUMCHCHUE. Ha MHOT'OATOMHBIC
JlaGopaTtopnass  pabora CIIUPTHI»
Nel o TEME
«KauecTBeHHass  peakuus
Ha MHOI'0aTOMHBIC
CIIUPTHD)

45 | ®eHoBI. Crpoenue, | 1 JKonozuueckue
CBOIICTBa, TIONy4YeHUE U Kpusucol, C8A3aHHbIE
IPUMCHEHUE c nonaoanuem

genonos 6
UCMOYHUKU
numueegoil 60001
FOsxcnozo Ypana

46 Pemenne 3agau. 1 MPOOII COO P1.3.3.10
TepMuHOJIOrHYECKUI TA o TemMe
AUKTAHT o TeMe «ApoMaTuyecKue
«ApomaTtHueckue COCTMHCHUS»

COCTMHCHUS»

47 | IlpakTnyeckasi paborarmo | 1 MPOOII COO P1.3.3.10
TemMe «CBoiicTBa ITP mo Tteme «CBoiicTBa
OJTHOATOMHBIX u OJTHOATOMHBIX u
MHOTOQTOMHBIX CITHPTOBY MHOTOATOMHBIX CITPTOBY

48 Anpnerunpl W KETOHBL | 1
Crpoenue u n3oMepus

49 XuMudeckue cBoiicTBa | 1 MPOOII COO P1.3.3.10
aITBJIETHIOB. JIP o teme «OxuciaeHune

KauecTBeHHBIE peakiuu Ha
aJTbJICTHJIBI.
JlabopaTopnast paGora 1o
TemMe «Oxucnenune
MeTaHams (aTanans)
rugpokcuaom meau (11)

METaHaJIs (aTanass)
ruapokcugoM meau (11)




Tema ypoka

Ko.1-
BO
4acoB

Texkyuuii KOHTPOJIb
ycneBaeMoCTH

Conep:xanue HPIO

50

OcoOeHHOCTH CTpPOEHUs U
XUMHYECKUX CBOICTB
KETOHOB

o1

[TonyueHnue U mpUMeHEHUE
aJbJACTU]IOB U KETOHOB

52

IpakTnyeckas padora o
TEME «XHUMUYECKUE
CBOMCTBA aJIbJETHIOB)

MPOOII COO P1.3.3.10
I1P no teme «Xumuueckue
CBOMCTBA aJILAETHUI0OB)

53

CucremMaruzanus u
00001IIeHre  3HAHUIL O
cnuprax, (¢eHorax U
KapOOHMIBHBIX
COCAUHEHMSIX

54

KonTpoasnas pabéora 1o
teme «CrupThl, (EHOIBI U
KapOOHMIICOAEPIKAILIE
COCIMHEHUS

MPOOIT COO P1.3.3.10
KP mno teme «Cnuprsl,
(heHob u
KapOOHWIICOEpIKAIINE
COCJTMHEHUS

55

KapOoHOBBIE KHCIOTHI, MX
CTpoeHHe, Ki1accuUKaIus,
HOMEHKJIATypa,
busruecKkre CBOiCTBA

56

Baxwuerimmue
peICTaBUTENN
KapOOHOBBIX KHCIOT U MX
3HaUCHUE

MPOOII COO P1.3.3.10
CP no teme «CtpoeHue u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT»

Ilpou3eoocmeo
VKCYCHOU KUC/10mbl 6
J1eCOXUMUYECKOM
npouszeoocmee 2. Auiu

57

XUMHYECKHUE CBOWCTBA
KapOOHOBBIX KHUCIOT

58

Crnioco0sl HOJTyYeHUs
KapOOHOBBIX KHCIIOT

59

CrnoxHble 3¢upsl,
CTpOEHHME U  CBONCTBA,
MIOJIY4EHHUE U IPUMEHECHHE

60-61

Kupsl. Mbina u CMC

Ilpou3eoocmeo
mapzapuna
npeonpuamunx
Yenaounckou
oonacmu (Tpouyxui
HcupKomounam)

Ha

62

IIpakTuyeckas padora no
TemMe «CHHTE3 CIOKHOTO

shupar

MPOOII COO P1.3.3.10
I1P o teme «Cunres
CJIO’KHOTO d(hupar

63

O0o06mIeHue u
cucTeMaTru3anusa  3HAaHWH
no Tteme «KapOoHOBBIE
KHCIIOTBI u AX
MIPOU3BOHBIC)

64

KonTpoabHas padora 1o
TEME «KapOoHoBbIE

MPOOII COO P1.3.3.10
KP no teme «Kap6oHOBbIE




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO ycneBaeMoCTH
4acoB
KHCIIOTHI " ux KHUCIIOTHI ¥ UX
MIPOU3BOTHBIC)» MIPOU3BOTHBIC»
65 VYrneBoawsl, ux cocraB u | 1 MPOOII COO P1.3.3.10
Kyaccuukarms. JIP Ne 2 o Teme
Jlaboparopnasi pa6ora Ne «CBOMCTBA ITIOKO3bD»
2 mno Tteme «CBoiicTBa
TJTFOKO3BD»
66 | Monocaxapunabl. ['ekco3sl. | 1 Ilpou3eoocmeo
['mroko3a u ppykTo3a KOHOUmepcKux
uzoenuit na FOxcrnom
Ypane
67 Hucaxapu bt 1
68 [Tonucaxapuasl. Kpaxwman | 1 MPOOIT COO P1.3.3.10
Y LEJUTI0NI03A. JIP o teme «I'maponus
JlaGoparopHas padora 1o Kpaxmajia
TemMe «'mpponus
Kpaxmana
69 | IlpakTuueckass padora |1 MPOOII COO P1.3.3.10
Ne2 mno Teme «Pemienue ITP Ne2 o teme
AKCIIEPUMEHTAJIbHBIX 33724 «Pemenue
Ha pacro3HaBaHue AKCIIEPUMEHTAJIbHBIX
OpPTaHUYECKUX BEILIECTBY 3a/1a4 Ha PaclO3HABAHUE
OpPraHUYECKUX BEIIECTB)»
70-71 | Cucremarusarus ul?2 MPOOII COO P1.3.3.10
00001IeHNE 3HAHWH  TI0 TJI Ne2 o Teme
TeMe «YTIIEBOILDY. «YTIIEBOBI»
TepMHuHOJIOrHYECKUI
OUKTAHT Ne2 1o TeMe
«YTIIEeBOABD)
72-73 | AMuHBI, CTpoeHwue, | 2
CBOIICTBa, TMPUMEHEHHE U
MOJTYYCHHE
74-75 | AMUHOKHUCIIOTBI: COCTaB U | 2 MPOOIT COO P1.3.3.10
CTpOEHUE MOJIEKYJI. CP no teme «AMUHBI 1
CBolicTBa  aMHHOKHCIIOT, AMUHOKHCIIOTBD
170:¢ HOMEHKJIaTypa.
[ToryueHne aMHHOKHCIIOT
76 benku kak mpupoansie | 1 T'ennasa unscenepus,
OuomnoMMepsl ee  803MoOMCHOCHU.

npou3e00cmeo msica,
MOOKa, auy 68
pezuone.
Hcnonvzosanue
OOHOK1EMOUHbIX
6ooopocaeil
npouszeoocmee
Oenkoeblx  000a80K
(nmuuyechaopura

npu




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO ycneBaeMoCTH
4acoB
Yeoapkyno,
HOosicnoypansck)
77-78 | Kimaccuduxarnms u|2
CBOMCTBA OEIKOB
79 | lIpakTuyeckas padoramo | 1 MPOOII COO P1.3.3.10
TeEMeE «Hccnenosanue TIP o teme
CBOMCTB OCJIKOB» «HccnenoBanne CBOMCTB
OCIIKOB»
80 | HykienHOBBIE KHCIOTHI 1
81 O0600611eHne ul|l
cUCTeMaTu3alus  3HaHHUH
00 yriieBoJax u
a30TCOICPIKAIIIX
OpPTraHUYECKUX
COCTMHCHUSX
82 | IpakTuueckas padoramo | 1 MPOOII COO P1.3.3.10
TEME «Omnpenaenenue IIP mo teme
KOHIEHTpAllud  pacTBopa «Ornpenenenue
ACKOPOMHOBOM  KHCIIOTBI KOHIICHTPAIlMX PacTBOpa
METO/IOM TUTPOBAHUS ACKOPOMHOBOM KUCIIOTHI
METOJI0M TUTPOBAHUS
83 | KonTpoabnasa padora mo | 1 MPOOII COO P1.3.3.10
TEME «YTIEeBOIBI u KP no Teme «YrieBoasl u
a30TCOo/IepIKaIIIe a30TCOJIepXKAaIIHe
OpraHHYecKue OpraHuYecKHe
COCTMHCHUS COCJTMHCHHUS
84-85 | Pemenune 3amau 2 MPOOII COO P1.3.3.10
CP no teme «Pemenue
3aau»
Xumus u ku3nb (17 yacoB)
86 | BuraMuHEL. 1 MPOOII COO P1.3.3.10
IIpakTyeckas padora no IIP o Teme
TeMe «HccnenoBanue «MccnenoBanue MUIIEBHIX
MUAIIEBBIX T0OABOK» 00aBOK»

87 | ®epMeHTHI 1 Ilpooykuus
npeonpusamuii
dapmakonozuueckoii
nPOMbIUWLTIEHHOCIU
pezuona

88 | 'opmoHBI 1

89 | Jlekapcraa. 1 MPOOII COO P1.3.3.10

IIpakTuyeckasi pa6ora mo ITP o Teme «Xumus
TeMe «Xumus KOCMETUYECKHUX CPEICTB

KOCMCTHYCCKUX CPCACTB»




Tema ypoka

Ko.1-
BO
4acoB

Texkyuuii KOHTPOJIb
ycneBaeMoCTH

Conep:xanue HPIO

90

Bpennsie
(bakTophI,
3I0pOBBE

NPUBBIYKA U
pazpyuiamooue

91

XUMHS B IIOBCEOHEBHOU
JKU3HU. Mororiue Hu
YUCTSIIUE CPEICTBA.

JlabopaTtopnass  pabora
Ne3 o Treme «3HaKOMCTBO
¢ o0Opa3naMyd MOIOIIHUX H
YUCTSIUX CPEICTBY

MPOOII COO P1.3.3.10
JIP Ne3 no teme
«3HaKOMCTBO ¢ 00pa3amMu
MORKIIUX U YAUCTIAIIUX
CPE/ICTBY

92

IIpakTHyeckas padora no
Tteme «M3roToBieHue Mplia
pyuHOi1 paboThD»

MPOOII COO P1.3.3.10
IIP o Teme
«M3roToBICHNE MBLIA
py4YHOU pabOTHI»

93

XUMHUSL B CTPOMTEIILCTBE.
CrpoutenbHble MaTepUabl
B IIPAaKTHUYECKOU
JEATEIbHOCTH YEJIOBEKA.
TepMHuHOJIOTHYECKUI
IUKTAaHT Ne3 1o TeMme
«XUMHS ¥ KU3HDb»

MPOOIT COO P1.3.3.10
T Ne3 mo teme «XuMus u
JKU3HDBY

94-95

Xumus B CEJIbCKOM
X03d4KcTBe. MUHEpanbHbIe
u OpraHUYECKHe
ya00peHusI. Cpenctsa
3allUThl PACTEHUH

96-97

XnMus B
MpOMBINUIEHHOCTH. O01mue
MPEACTABICHUS 0
MPOMBINIIEHHBIX CIMOCO0ax
MOJTYYECHUSI  XUMHUYECKUX
BEIIECTB

98-99

Xumus u JKOJIOTHS.
XVMMHYECKOE 3arpsi3HEHHE
OKpYKaIoIIe Cpebl U €ro
MIOCJIEACTBHSI. Oxpana
ruapocdepsl, ITOYBHI,
atMocdepsl, Giaopsl U
dayHbl OT XHMMHYECKOTO
3arpsi3HEHUs

Ponb
AHMPONO2eHHO20
daxkmopa 6
3azpA3HeHuU
OKpydcaroueni cpeovl
npeonpuamuamu
HOoicnozo Ypana.
Texnozennwie
UCMOYHUKU
3a2pA3HEHUA U 6UObL
OCHOGHBIX
3azpasHumencei
ammocghepot
Yenaounckou
odnacmu

100-
101

O0001menne u
CUCTEMATH3alUs  3HAHUMI

MPOOIT COO P1.3.3.10
JIP Ne 2




Ne Tema ypoka Koua- Texkyuuii KOHTPOJIb Conep:xanue HPIO
BO yCIeBaeMOCTH
4acoB
Kypca OPraHU4YeCKOu
XUMUHU
JluarnocTudeckasi
padora Ne2
102- | Pe3epBHOE Bpems 4
105

11 kaacce

Hpe)lMeTHble IVIAHUPYEMBIC PE3YJIbTATDI

Pasznen (Tema)
NMPOrpamMmbl

IIpenmeTHble pe3yJibTAThI

DopMBbI KOHTPOJISI
TeKYIIero KOHTPOJIsA
yCIIeBAEMOCTH

Teopernueckne ocHOBbI xuMuH ( 70 4acoB)

Teopernveckue
OCHOBBI XUMUH (
70 yacoB)

O0yyaromuiics HAy4YHTCs

noHnMaTh (usmueckuit cmbicn  [lepuoandeckoro
3akoHa /.M. MeHieneeBa 1 Ha €ro OCHOBE OOBSICHSATh
3aBHCHMOCTh CBOMCTB XHMHYECKHX DJJCMCHTOB H
00pa3oBaHHBIX HMH BEIICCTB OT JJICKTPOHHOIO
CTPOEHUS ATOMOB;

OOBSACHATh MPUYMHBI MHOrOOOpa3usi BELIECTB Ha
OCHOBE OOIIMX TNpeACTaBICHUH 00 MX COCTaBe U
CTPOECHUH;

MIPUMEHSITh MpaBuUIa CUCTEMATHUYECKOU
MEXIYHApOAHOM HOMEHKJIATYphl Kak CpeACTBa
pasnuYeHus W WAGHTU(UKALMK BEHIECTB MO UX
COCTaBY M CTPOEHUIO;

MIPOTHO3UPOBATH BO3MOXKHOCTb MPOTEKaHUS
XMMHYECKUX PEaKUMid Ha OCHOBE 3HAaHMM O THUIAX
XUMUYECKOM CBSI3M B MOJIEKYJaX PEareHToB M HX
pPEaKIIMOHHON CITIOCOOHOCTH;

OOBSCHATH POJb KATAIU3aTOPOB B TEPMHUYECKOM
00pa0oTKe METa/lIoB U CIUIAaBOB Ha MPEINpPHUITHIX
YenssOuHCKOM 0011acTH

HCIIOJIb30BaTh 3HAHUA O COCTaBE€, CTPOCHUU U
XUMHYECKUX CBOMCTBaX BEIISCTB MJIA 0e30ImacHoro
IIPUMCHCHUS B Hp&KTH‘—ICCKOfI JACATCIIBHOCTH,

BJIQJICTh NIPAaBUJIAMH U TpUeMaMu 0e301acHO# paboThI
C XHUMHYECCKMMH BelIIeCTBaAMU U J'Ia60paTOpHI)IM
000py/IOBaHUEM;

YCTaHABJIUBATh 3aBUCUMOCTHh CKOPOCTH XHUMHUYECKOMN
pEaKUUU U CMELICHUS XUMUUYECKOTO PaBHOBECHUS OT
pa3IUUYHBIX (HAaKTOPOB C IIENIBIO OMPEEICHUS OINTH-
MQJIBHBIX ~ YCJIOBHUM  IPOTEKAHUS  XUMHUYECKUX
IIPOLIECCOB;

Cp o TeMe
«CTtpoeHue aToMa»
JIP o TeME
«Omnpenenenue
CBOMCTB  HEKOTOPBIX
BEILECTB)

KP Ne 2 mo Teme
«Teopernueckue
OCHOBBI XUMHUUN»

JIP o TeMeE
«3yueHne BIUSHUA
pa3INYHBIX (PaKTOPOB
Ha CKOPOCTH
XUMUYECKHUX
peaKLHiN»

CP no teme «Pemenue
3aJa4 = Ha  pacyer
TeroBoro  3¢¢ekra
peaKIum
[P o
«Tomyuenue,
coOupanue u
pacro3HaBaHue ra3oB»
JIP Ne4
«Omnpenenenue
xXapaxkrepa cpenbl
pacTBopa ¢ MOMOIIBIO
YHUBEPCAIBHOTO
WHJIAKATOpa»

TEMEC




Pa3nen (Tema)

IIpenmeTHble pe3yJIbTaThI

DopMbI KOHTPOJIA

MPOrpaMmmbl TeKYIIero KOHTPOJIs
yCreBaeMoCTH
NPUBOAUTL  IIpUMEpsl  rugponusa  coine B | JIP 1o TEeME
MOBCEHEBHOM JKM3HH YEJIOBEKA; «O3HaKOMIIEHHE c
MPUBOJIUTH MIPUMEPHI OKHCJIUTENBHO- | 00pa3laMu METalJIOB
BOCCTAaHOBHUTEIIbHBIX peakuuii B MpUpPOJIe, | U UX pyAaMU»
MPOU3BOACTBEHHBIX rnpoueccax u | IIP o teme «Pemenne
YKU3HEJECATSIIbHOCTH OPraHU3MOB; JKCTIEPUMEHTAIIBHBIX
MOKa3bIBaTh POJb AHTPONOreHHOro ¢akropa B | 3a7a4 o TEME
3arpA3HEHUU OKPYXKAIOWIEH Ccpeibl HpeanpuaTusMu | «MeTtamibny
YepHOi M LBETHOH MeTaiutypruu Ypana Ha npumepe | JIP o TEME
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA; «O3HaKoOMIICHHE c
NPUBOAUTh  NPHUMEPbl  XUMHUYECKMX  PEakUui, | IPUPOIHBIMU
PacCKpBIBAIOIIMX  OOIIME XHWMHYECKHE CBOHCTBA | COSAMHECHUAMU
IPOCTHIX BELISCTB — METAJIJIOB U HEMETAJJIOB. HCMCTAJIIIOB»
IIP Ne3 mno Teme
«Pemrenne
SKCIIEPUMEHTAIbHBIX
3amad I10 TEeME
«HemeTtannbny
IIP Ned mo Teme
«Pemenue
AKCIIEPUMEHTAIbHBIX
3amaq I10 TEME
«['eHeTHYeCKass CBS3b
MEXAY KJaccaMu
HEOPraHUYECKUX
COE€TUHEHUI
TH Ned mo Teme
«MeTanib»
KP Ne 3 mo Tteme
«Hemerammbny
JP Nel, 3
Ooyuarowuiica noayuum 603IMOHCHOCHLL HAYUUNbCA
OOBACHATH, TPHUPOAY U CHOCOOBI 00OpazoBaHUs
XUMHYECKOH  CBS3M: KOBAJICHTHON  (TOJSIPHOM,

HEMNOJIIPHON ), HOHHOM, METaNInYeCKOM, BOJOPOIHOM
-C LENbI0 OIpPENEICHUs] XUMHYECKOH aKTUBHOCTU
BEIIECTB;

yCTaHABJIMBaTh B3aUMOCBS3U MEXIYy (GakTamMu u
TEOpHEN, NMPUUYMHOM M CIEACTBUEM IIPU AaHAIN3E
pOOJIEMHBIX CUTyaluin u 000CHOBAaHUU
MIPUHUMAEMBIX PEIIEHNH Ha OCHOBE XUMHYECKHX
3HAHUMN.




Conep:xkanue yueOHOro npeamera, 11 kiace

Pazpen Conep:xkanue KoanuecTBO
4acoB
1. TeopeTuueckue Crpoenue BeniectBa. CoBpeMeHHass MOJEIb 48

OCHOBbI XMMHH

CTpoeHMs aroma. [lyanusM asieKTpoHa.
KBanToBbI€ uncna. Pacpenenenue 3IeKTpOHOB
I10 SHEPTeTUYECKUM YPOBHSM B COOTBETCTBUU C
IIPUHLMIIOM HaMMEHbILIEH SHEPIUH, IPABUIIOM
Xynna u npunuunom Ilaynu. Ocobennoctu
CTPOEHUS SHEPreTUUECKUX YpOBHEH aTOMOB d-
AJIEMEHTOB. DIIEKTPOHHAsE KOH(PHUTypaIHst aToMa.
Knaccudukanus XuMu4eckux 3J1eMeHToB (s-, p-,
d-anemenTb). OCHOBHOE M BO30YXK/ICHHBIC
COCTOSIHUS aTOMOB. BaJIeHTHBIE 37IEKTPOHBI.
[leproanueckas cuctemMa XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. ®U3NYECKUIM CMBICI
[Iepnonnueckoro 3akona JI. 1. Menneneesa.
[IprunHBI 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3JIEMEHTOB M UX COECJUHEHMH 110 IepuojiaM 1
rpynnaM. MupoBo33peHYecKOe U HayqHOe
3HaueHue [lepnoguueckoro 3akona /I. .
Menpneneena. [Ipornosst /. 1. Menneneena.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.
OneKTpOHHAs NIPUPOJIa XUMUYECKON CBA3H.
OnexTpooTpunaTebHOCTh. KoBaneHTHas CBSI3b,
€e Pa3sHOBUJHOCTH U MEXaHU3Mbl 00pa30BaHMs
(0OMEeHHBIN U TOHOPHO-aKIENTOPHBIN). MoHHast
cBsA3b. MeTasmnueckast cBsi3b. BonopoaHast cBs3b.
MexMOJIeKYIISIpHBIE B3aUMOJEHCTBUS.
Kpucrannmuueckue 1 amop¢Hbie BemecTa. THIbI
KPUCTAININYECKUX PELIeTOK (aToOMHasl,
MOJIEKYJISIpHAsl, MOHHAsA, METAJITINYECKAs).
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BEIIECTBA OT
TUIIA KPUCTAJUINYECKON pereTku. [TpuunHel
MHOrooOpasus BemiectB. CoBpeMeHHbIE
MIPEICTABICHNS O CTPOCHUH TBEPABIX, KUAKUX U
razoo0pa3HbIX BemecTB. JKuaKue KpucTauibl.
XUMHYeCcKUe peakiui. I'oMoreHHsle u
rereporeHHsle peakuu. CKOpocTh pe-akiuu, ee
3aBHCUMOCTH OT pa3IHyYHbIX (DAKTOPOB: MPHPOJIBI
pearupyomux BelecTB, KOHIEHTPauu
pearupyromux BeiecTs, TeMIepaTypsl (IIpaBUIIo
BanTt-T'odda), mnomaam peakiimoHHOM
MTOBEPXHOCTHU, HAJIMYMS KaTaIn3aTopa. JHEPrus
aKTUBaLUU. AKTUBUPOBAHHBIN KOMILIEKC.
Karanuzarops! u karanus. Ponb kaTann3atopos B
MIPUPO/IE€ U IPOMBILIUIEHHOM NMPOU3BoACTBE. Poub
KaTaJn3aToOpoB B TEPMUYECKOIH 00paboTKe
METAJIJIOB U CILJIaBOB HA MpeAnpusaTusax Yemns-
OMHCKOI 00nacTu.




[TonsTHE 00 SHTATBIINN U SHTPOIIUU. DHEPTHUS
I'u66ca. 3akon ['ecca u ciencTBUs U3 HETO.
TennoBsie 3¢ (HeKThl XUMUYECKUX pEaKLUi.
Tepmoxumuyeckue ypaBHeHus. O0OpaTuMocThb
peakuuii. XumMuueckoe paBHoBecue. CMelieHue
XUMHUYECKOI'0 PABHOBECHUS 10/ JCHCTBUEM
pa3nuYHbIX (DaKTOPOB: KOHIEHTPALIMK PEareHTOB
WJIM NIPOJIYKTOB pEaKLUH, 1aBJICHUS,
TeMIiepaTypsbl. Poiib cMelieHns paBHOBECHS B
TEXHOJIOTMYECKUX IPOLECCAX.

Jucnepcusie cucteMbl. Kommonaasie cucTeMsl.
HcTtunnbie pactBophl. PacTBopenue kak Gu3uKo-
xumuueckuii rmpouecc. CriocoObl BEIpaKEHUS
KOHLIEHTPALlUU PacTBOPOB: MaccoBast 10JIs
PacTBOPEHHOI0 BEIIECTBA, MOJIIPHAs U
MOJIJIbHAS. KOHLIEHTpaluu. TuTp pactsopa u
TUTPOBAHUE.

Peakuuu B pacTBOpax 3J1€KTPOJIUTOB.
KauecTBeHHbBIE peakIi Ha HOHBI B pacTBOPE.
KucnotHo-ocHOBHbBIE B3aMOJIEHCTBUS B
pactBopax. AMdorepHocTs. MlonHOe
Mpou3BeieHne BOJbl. BoopoaHblil mokazareinb
(pH) pactBopa. I'maponus cozeil. 3HaueHue
TUAPOIN3a B OMOJOTHYECKIX OOMEHHBIX
npoueccax. [Ipumenenue rugponusa B
MIPOMBILLIIIEHHOCTH.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
IIPUPOJE, IPOU3BOJACTBEHHBIX IIpoOLIECCaxX U
KHU3HEJCSATEIbHOCTH OPraHU3MOB.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIIAAT
cpenbl. J{uarpamma I1yp6s. Posb antponoren-
HOTO (haKTOpa B 3arpSA3HEHUH OKPYXKaIOIIeH
Cpenbl IPEeANPUATHIMHA YEPHON U [IBETHON
METaJUTYpruu Ypaja Ha IpUMepe OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBbHBIX PEAKLINH.

IloBeneHue BeneCTB B CpeAax ¢ pa3HbIM
3HaueHreM pH. MeTonbl 2JIeKTpOHHOTO U
ANEKTPOHHO-UOHHOTO OanaHca. ["anpBaHnYecKuit
3J1eMEHT. XMMHYECKHE HCTOYHUKH TOKa.
CraHmapTHBIN BOJIOPOIHBIN 3JEKTPOI.
CrangapTHBIN 2JIEKTPOAHBIN MOTEHIIMAT CUCTEMBI.
Psin craniapTHBIX AJIEKTPOJHBIX MTOTEHIIMATIOB.
Hampasiienne oKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuii. IEeKTPOJIN3 pacCTBOPOB U pacIiIaBOB
couield. [IpakTrueckoe npuMeHEeHNe AIEKTPOIU3A
JUTSL TIOJTYYEHHUS IEJT0YHBIX, HIEJT0YHO3EMETbHBIX
METAJUIOB U alFoMUHMS. Koppo3ust MmeTasios:
BUJIbI KOPPO3UH, CITOCOOBI 3aIIUTH METAJIJIOB OT
KOPPO3HUH.

[TpakTuueckas pabota «MccnenoBanue BIUSHUAS
Pa3IMYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKHX
pEeaKLUii».




[IpakTrueckas padota «KauecTBeHHBIE peaKInu
Ha HEOPTAaHUYECKHUE BEIICCTBAY.

JlaboparopHas padota «3ydyenue BAUSHUSL
pa3nUYHBIX (DAKTOPOB HA CKOPOCTh XUMUIECKUX
peaxkuuii».

JlaboparopHas pabota «Onpenenenre xapakrepa
Cpelbl pacTBOpa C MOMOIIBI0 YHUBEPCATHHOTO
WHIKATOPaY.

JlabGopaTtopHas paborta «[ maposm3 conen».

2. OcHOBBI
HEOPraHn4ecKou
XUMHUH

HaTpUsl U Kanus. Pacio3HaBaHNe KaTHOHOB
HaTpus U Kanusa. Coiu HaTpus, Kalus, KalbLusl U
MarHusi, UX 3Ha4€HUE B IPUPOJIE U JKU3HU
yesoBeka. JKecTKoCTh BO/IbI U CIIOCOOBI ee
ycrpaHeHus. KoMIiekcHble coelnHeHus
AIIOMUHMS. AJTIOMOCHIIMKATBI.

Mertannst IB-VIIB-rpynn (Menp, HMHK, XpOM,
Mmaprasen). OCOOEHHOCTH CTPOCHHUSI ATOMOB.
OO6mue Gpuznueckre 1 XMMUYECKHE CBOMCTRA.
[Tonyuenne u npuMenenue. OKCUIBI U
TUIPOKCH/IBI 3TUX METAJUIOB, 3aBUCUMOCTD UX
CBOMCTB OT CTEIIEHU OKHUCIICHUS DJIEMEHTA.
Baxneiimue conu. OkucnuteabHble CBOMCTBA
COJIEH XpOMa U Maprasiia B BbICIIEH CTEIICHU
okucneHus. KoMIIekCHbIEe COeIMHEHNS XpoMa.
OOw1ast xapakTepucTHKa 31eMeHTOB [V A-rpymisl.
CaolicTBa, NOJIY4YEHHE U IPUMEHEHUE YIIISL.
CuHTe3-ra3 Kak 0CHOBAa COBPEMEHHOM
MIPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIN yTrosib Kak
ancopb6ent. HanoctpykTypsl. MupoBble
JOCTUKEHUS B 00JIaCTH CO3/1aHuUs
HAaHOMATEPHAJIOB. JJIEKTPOHHOE CTPOEHUE
MOJIEKYJIBI yrapHOro rasa. [lomydenue u
IIPUMEHEHHE yrapHOro rasa. buonoruueckoe
nercTBre yrapHoro ra3a. KapOouasl kaibius,
aoMuHUS U xkene3a. KapooHarsl u
rusipokapOoHatel. KpyroBopor yrieposaa B »KMBOMH
1 HEXXMBOU IIpUpoJie. 3arpsA3HEHUsI OKpYXKarolei
Cpeabl P CKUTAHUM YIJIsl, Ta3a, OEH3UHA IS
KaueCTBEHHOT0 MOHUTOPHHIA COCTOSIHUS
OKpY’KaIoIlel Cpelibl U YPOBHS BO3ACHCTBUS
YeJI0BEeKa Ha pUpoAy pernoHa. KauectBeHHas
peakius Ha KapOoHaT-UOH. PU3HUECKUE U
XUMHUYECKHE CBOKCTBA KpeMHUs. CHITaHbI U
cunuiuael. Oxeun kpemuus (IV). Kpemuuessie
KHUCIIOTHI ¥ UX cou. CHUIIMKAaTHbIE MUHEPAJIbI —
OCHOBA 3€MHOH KOPBL.

OO61mas xapakTepuCcTUKa 3JIEMEHTOB V A-TpyTIIbI.
Hutpunpl. KauecTBeHHas peakuysi Ha HOH
aMMOHUS. A30THas KUCJIOTA KAK OKUCIIUTEIb.
HuTtpatsl, ux ¢pusnueckue u XUMU4eCKHe
cBoiicTBa, mpuMeHeHne. CBOMCTBa, MOTyYeHNE U
npumeHenne pochopa. Pochun. Docdopusie u

54




nonrdochopHbIe KUCTOTHL. bronornueckas posib
docdatos.

OO6mas xapakTepucTrka 31eMeHTOB VIA-Tpynimsl.
Oco0ble cBOICTBAa KOHIIEHTPUPOBAHHOW CEpHOU
KHCcInoThl. KauecTBeHHBbIE peakuu Ha cylbhu-,
Cynb(UT-, U CyIb(AT-UOHBI.

O6mas xapakrepuctrka 3meMeHToB VIIA-
rpymbl. OCOOEHHOCTH XUMUH (PTOpa.
["asioreHOBOIOPOIBI U UX MOJyYEHHE.
["aoreHoBOIOPOIHBIE KUCIIOTHI U UX COJIU.
KauecTBeHHbIE peaklii HAa rajlOreHU-UOHBI.
Kucnoponcoaep:xaiue coequHEHMs X10pa.
[IpuMeHeHne rajgoreHoB U UX BaXKHEHIIHNX
COCIMHECHUM.

bnaropoansie rassl. [Ipumenenue 61aropoHbix
ra3os.

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOJIHBIX COETUHEHHM, BBICILINX
OKCHJIOB U TUJPOKCH/IOB.

WNnentudukanus HeOpraHn4eckux BEUIECTB U
HOHOB.

[IpakTuueckas pabota «YcTpaHeHHE BPEMEHHON
KECTKOCTU BOJABD».

[IpakTrueckas padota «Pemienue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «MeTaib».
[IpakTuueckas pabora «KauectBeHHOE
olpeziesieHue yriepoja, BoJopo/ia U Xjaopa B
OpPraHUYECKUX BELIECTBAXY.

[Ipaktuueckas padota «MneHtudukamms
HEOPraHUYECKUX COCAMHEHUIN».

[IpakTuueckas pabora «Pemenue
SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME
«Hemeraisiy.

[IpakTryeckas pabdora «Pemenue
9KCIIEPUMEHTAJIBHBIX 33/a4 10 TEME
«"eHeTnyeckas cBsi3b MEX/y KjaccaMu
HEOPraHUYECKUX COCAUHEHUI».

JlaboparopHas pabota «KadecTBeHHbIE peakluu
Ha KapOOHAT-HUOHBD.

JlaboparopHas pabota «KadecTBeHHbIE peakluu
Ha MOH aMMOHHUSI».

JIaboparopHas pabota «KadecTBeHHbIE peaKiuu
Ha cynbpua-, CymbGuT-, CyabhaT-uoHbD.
JlaboparopHas pabota «KadecTBeHHas peakius
Ha TrajareHuJ-MOHbI».




TemaTnueckoe mianuposanue, 11 kiacc

Ne Tema KoJs-Bo yacos Texymmii Conep:xanue HPOO
m\n KOHTPOJIb
ycneBaeMoCTH

1. Teopernueckune ocHOBBI XuMuH (48 yacoB)

1 CoBpemennas mojens | 1
CTPOCHUS aTOMa

2 Crpoenune artomHoro | 1 MPOOII COO Cuexcunck u O3epck
sapa. KBanTtoBbIC P1.3.3.10 — UeHmpbvl AmoOMHOU
YHucIa. AP RPOMbBIUIICHHOCIU
Jlnarnocruyeckas oonacmu
padora

3 DIEeKTPOHHBIE 1
KOH(UTypaIiu
aTOMOB  XMMHYECKHX
2JIEMEHTOB

4 Banentusie 1 MPOOII COO
BO3MOKHOCTH aTOMOB P1.3.3.10
XUMHYECKHUX CP 1o Teme
2JIEMEHTOB «CTpoeHHe aToMay

5 [Tepuoanueckuii 3akoH | 1
. U. Menneneea B
CBETE YUCHHS 0
CTPOCHHH aToMa

6 [Tepuoanueckas 1
CHCTEMA XHUMHYECKUX
snementoB  J[. N

Menneneena

7 3aBHCHUMOCTE CBOMCTB | 1
9JIEMEHTOB u
COCAUHEHHH OT HX
IIOJIOKEHUS B
IIepuonnueckoi
CHCTEME

8 O06o061enue ull
cCHCTeMaTH3aIus

3HAHUH o TeMe
«CTpoeHne aroMa»

9 | KonTpoabHas 1 MPOOII COO
paGéora 1o  TeMme P1.3.3.10
«CTtpoeHue atomay KP o teme

<<CTpOCHI/Ie aToMa»

10 | Ctpoenme BemectBa. | 1
DneKTpoHHAas MpUpoaa
XUMHYECKOH CBSI3U.
Honnas xumMmdeckas
CBSI3b

11 | KoBaneHnTHasg 1
XUMHUUYECKAsA CBS3b WU




MEXaHHU3MBI ee
lob6pazoBanus

12

['ubpunmzamnus
ANEKTPOHHBIX
opOuTanei u
TCOMETPHSI MOJICKYJT

13

Merannndeckas
XHMHYECKass CBS3b U
MeXaHU3MBbI ee
o0Opa3oBaHMs

14

Bonopoanas
XAMUYCCKas CBSI3b.
MexMOoJIeKyIIsSIpHbIE
B3aHUMOJICHCTBUS

15

Kpucrannuueckue wu
amop(HbIe BeIECTBA.
Tursl
KPUCTAIUIMYECKUX
pEIETOK

16

[TpuunnbI
MHOT'000pa3us
BELIECTB

17

Pemenue 3agau

18

XUMUYECKUE PEeaKIIUH.
Knaccudpukanus
peakuuii B
OpraHn4eCcKon 5
HEOpPraHUYeCKOH
XUMHH

19

CkopocTb peakiuu, ee
3aBUCHUMOCTh oT
pa3nuyHbIX (HaKTOpPOB
B pupoe u
IIPOMBIIIJIEHHOM
IIPOU3BO/JICTBE.
JlabopaTopHas
padora 1o  Teme
«3yuenne  BAMSAHUA
pa3auyuHbIX (HaKTOPOB
Ha CKOPOCTh
XUMHYECKHX
peaKuii»

MPOOII COO

P1.3.3.10

JIP 110 Teme

«M3y4yeHue BIUsHUSA

pa3INYHBIX

(dakTopoB Ha
CKOPOCTb

XUMHUYECKHUX
peaxkuuii»

Ilpouszeoocmeo
cepHoil Kuciomeol,
Memaniypzuieckoe
npou3600cmeo 6
pecuone

20

Karanus u
KaTaJIu3aTOPbI

21

IIpakTuyeckasn
padéora 1o  TeMme
«HccnenoBanue
BIUSHUS  Pa3IMYHBIX
(hakTOpOB Ha CKOPOCTH
XUMHYECKON
peaKIrm

MPOOII COO
P1.3.3.10
IIP no teme
«HccnenoBanue
BIIMSTHUSL PA3ITUIHBIX
¢bakTopoB Ha
CKOpOCTh

Ponyv
Kamanuzamopoeé @
mepmuuecKkou
oopadomke
Memainioe u cniagoe
Ha  npeonpusmMuUAX
Yenaounckou
obnacmu




XUMHYECKOH
peaKLm)

22

3akoH I'ecca U
CJIECTBUS U3 HETO

23

TennoBele 3 dexTh
XUMHYECKUX PEaKLUU.
Tepmoxumuueckue
ypaBHEHUS

24

Pemrenne 3agau  Ha
pacuer TEIJIOBOI'O
addexra peakuuu

MPOOII COO
P1.3.3.10
CP 1o Teme
«Pemienue 3aga4 Ha
pacyer TerioBoro
a¢dekra peakum

25

Obpatumocthb
peakuuii. XUMHUYECKOE
paBHOBECHE

26

Cwmetenue
XHUMHYECKOTO
paBHOBECHS ()i}
JEUCTBHEM Pa3IUYHBIX
(hakTopoB. Poub
CMEIIIEHHsI PABHOBECHS
B TEXHOJOTHYECKUX
nporeccax

Xumuueckue
peaxkyuu, CeA3aHHbLIE
c 3azpA3HeHuem
OKpycarouieil cpeowl
6 Yenaobunckoi
oonacmu

27

DNeKTpOoIUTHYECKAs
U CCOLAIMS.
Peakuuu B pactBopax
AJIEKTPOJIUTOB

28

pH pactBopa  Kak
MOKa3aTesb
KHCIIOTHOCTH CPENBI.
JlabopaTopHas
padora Ne4 mo Tteme
«Omnpenenenue
Xapakrepa CpeJibl
pacTBopa ¢ IOMOUIBIO
YHUBEPCAIBHOTO
UHIMKATOpa

MPOOII COO
P1.3.3.10
JIP Ne4 o Teme
«Omnpenenenue
Xapakrtepa cpeabl
pacTBopa ¢
TTOMOIIIHIO
YHHUBEPCATHHOTO
WHKATOPa»

29

KauectBenurie
peaknuy Ha HMOHBI B
pacTBope

30

HucnepcHsie
CUCTEMBI, ux
KJIacCu(pUKaIms

31

Komnounusie
pactBopbl. McTuHHBIE
pacTBOpPHI

32

IIpakTuyeckasn
padéora 1o  TeMme
«KauecTBeHHbIE
peakiuumn Ha

MPOOII COO
P1.3.3.10
IIP o Teme
«KadecTBeHHEIE




HCOPraHN4YCCKUC
BCIICCTBA U HOHBI»

peakiuu Ha
HEOPraHU4eCcKue
BEILECTBA U HOHBI»

33

PacueTsr MacCOBOM
pi (o311 (mMacchr)
XUMHYECKOTO
COCIMHEHUS B CMECH

34

IToBTOpeHune u
00001eHune

PO IEHHOT O
MaTepuasia

35

KoHnTtpoJubHas
padora 1o  Teme
«CTpoeHUe BellecTBay

MPOOII COO
P1.3.3.10
KP no teme
«CtpoeHue
BEIIIECTBAY

36

KucnoTHO-0CHOBHBIE
B3aHUMOJICHCTBHUS B
pacTBopax.
AmpoTepHOCTD

37

IMuaponus coJei.
IIpumeHeHue
TUIPOJIN3a B
MIPOMBIIIIIICHHOCTH

38

3HayeHue TUAPOIU3a B
OMOJIOTUYECKHUX
O0OMEHHBIX Ipolieccax.
JlabopaTopHas
paGéora 1o  TeMe
«'maponmus conein

MPOOII COO
P1.3.3.10
JIP o Teme
«'upponus conen»

39

Pacuetsl MacChI
(oObemMa, KoaMYecTBa
BELIeCTBa) MPOJIYKTa
peaKIuu, eCIU OAHO U3
BEILIECTB JIaHO B BHUJIE
pacTBopa c
OIPEACIICHHOMN
MacCOBOH monen
PacTBOPEHHOTO
BEIIECTBA

40

OKUCIUTEIILHO-
BOCCTaHOBHUTEJIbHEIE
peakmuu B TIPHUPOJE,
MIPOU3BOICTBEHHBIX
rporieccax u
JKU3HEIEATEIbHOCTH
OpraHU3MOB

Ponyp
AHMPONO2EHHO20
daxkmopa 6
3azpaA3HeHun
OKpydicarowieil cpeovl
npeonpuamuamu
YepHOoU U UGEMHOU
Memanaypeuu Ypana
Ha npumepe
OKUCTIUMENbHO-
60CCMAHOGUMEIbHBIX
peakuyuil




41

MeTtonanl
ANEKTPOHHOTO 51
AJIEKTPOHHO-HOHHOTO
Oananca

CpP no
«Onpenenenue
ko3 purmeHToB
MTOMOIIBIO
3IEKTPOHHOTO
OanaHca»

TEeME

C

42

DIIEKTPOJIN3
pacTBOpoOB u
pacriaBoB cojeit

Ilpumenenue
INEKmMpPonu3a Ha
npeonpuamuax
pecuona

43

[IpakTrueckoe
MIPUMEHEHHE
ANEKTPOIHU3a
MOJTy4YEHUSs
IEJTOYHBIX,
LIEJI0YHO3EMENTbHBIX
METAJIJIOB U aJIIOMUHUS

JJIA

44

Koppo3ust merannos,
CHOCOObI 3aIUTHI
METaJUIOB OT KOPPO3UHU

Cnocoovt  3auiumot
Memannos om
Koppo3uu Ha
npeonpuamuax
oonacmu

45

Knaccudukanms
HEOPTaHUYECKUX 51
OpraHUYECKUX
BCIIIECTB.
KomirexcHblie
COEIMHEHNS

46

KonTpoabnas
padora Ne 2 mo Teme
«Teopetnueckue
OCHOBBI XUMUM

MPOOII COO
P1.3.3.10
KP Ne 2 no teme
«Teopernueckue
OCHOBBI XUMHUN»

OcHoBbI Heoprannveckoii xumum (54 yaca)

47

O6mmas
XapaKTePUCTHKA
snemeHToB  IA-IIIA-

rpynn

2

48

Coenunenus
[IEJIOYHBIX u
IICJIOYHO3CMECIBbHBIX
METAJIJIOB

49

Kectkocts BOABI U
CII0COOBI ee
YCTpaHCHHS

50

IIpakTHyeckas
padora 1o
«YcTpaHeHue
BPEMEHHOM KECTKOCTH
BOJBD)

TEMEC

MPOOII COO
P1.3.3.10
P no reme
«YcTpaHeHne
BPEMEHHOM
YKECTKOCTH BOJIBI»




51 | KommiekcHbie 1
COCJIMHECHHUS
ATFOMUHHUSL.
AJIFOMOCHUIIMKATBI
52 | Meramuier  IB-VIIB- | 2 Ponv
rpynn. OcoOeHHoCTH AHMPONO2EHHO20
CTpOCHHS aTOMOB, daxkmopa 6
¢buznyeckue u 3azpa3HeHun
XUMHYECKHE CBOMCTBA, OKpyscarouieil cpeowl
MOJIyYEHHUE 51 npeonpuamuamu
IIPUMEHEHNE YepHOU U UGEMHOU
Memanaypeuu Ypana
Ha npumepe
OKUCTIUMENbHO-
60CCMAHOBUMENIbHBIX
peakuyuu
53 | Coenunenus 2 Mecmopoicoenusn
METaJUIOB  TTOOOYHBIX pPyo YepHbIX u
MOATPYII UBEMHBIX MEemasnoe
Ha meppumopuu
oonacmu.
IIpouzeoocmeo
yyeyna u  cmanu,
UGEMHBIX MEmanoe
Ha
MEManiypeudecKux
npeonpuamuax
odnacmu
54 | OkucIuTeNnbHbIE 1 MPOOII COO Okucaumenvho-
CBOICTBA coJIeil Xpoma P1.3.3.10 eoccmanosumesbHvle
Y Maprasia B BbICLIEH CP 1o Teme peaxkyuu, nexcaujue 6
CTETIEHU OKUCIICHUS «Pemienue 3aaHuil | ocHoBe XumMuueckux
Ha COCTaBJICHHE npou3eoocme
OKHCITUTEIHHO- pecuona
BOCCTAHOBUTEIBHBIX
peaxkuuii
55 | Menb 1
56 | [uuk 1
57 | XpoMm. Kommiekcusle | 1
COCIMHEHHS XpoMa
58 | Mapranen 1
59 | IlpakTuyeckas 1 MPOOII COO
padora 1o  Teme P1.3.3.10
«Pemenne P no reme
AKCTIEPUMEHTAITbHBIX «Pemenne
3a1a4 mno TeMe SKCHEPUMEHTAIBHBIX
«MeTtannsn» 3aJa4 1o TeMe
«MeTramsD)
60 | [loBropenue n|l MPOOII COO
00001eHune P1.3.3.10
MIPOMIEHHOT O T/ Ne4 o Teme
Marepuaia. «MeTannsn»




TepmuHoJIOrn4YecKknii
IUKTAHT Ned o teme

«Metamibh»
61 | Pacuersr MacChl
(oObema, KoJIMYeCTBa
BEILIECTBA) IPOJYKTOB
peaxiuu, eciu OJTHO U3
BEIIECTB  JaHO B
H30BITKE (umeet
IIPUMECH)
62 | KourpojbHas MPOOII COO
padéora 1o  TeMme P1.3.3.10
«Mertamibn» KP 1o reme
«MeTambby
63 | O6mas
XapaKTepUCTHKA
JJIEMEHTOB IVA-
TpyHIbI
64 | CoiicTBa, mosy4yeHHE
Y IPUMEHEHUE YTJIs
Cunres-ra3 KaK
OCHOBa COBPEMEHHOM
MTPOMBIIIIJICHHOCTH
65 | AKTUBHUPOBAHHBIN 3azpaznenusn
YIrojb Kak aJicopOeHT. OKpyJcawouieil cpeovt
buonoruueckoe npu corcuzaHuu yens,
NCHCTBHE  yrapHOTO 2aza, Oen3una 01a
raza Kauecmeennozo
MOHUMOPUH2A
cocmoanun
OKpytcarowjeli cpeowl
u ypoeusa
6030eiicmeus
yenoeeka Ha npupooy
pecuona
66 | KapOumsr KaJIbIIHS,
AUTIOMUHHS W Kele3a.
KapOonatsr u
TUIpOoKapOOHATHI
67 | JlaGopaTopHas MPOOII COO
padéora 1o  TeMme P1.3.3.10
«KauecTBeHHbIE JIP no teme
peakiuu Ha KapOoHaT- «KauecTBeHHbIE
HOH» peaxIuy Ha
KapOOHAT-MOH»
68 | Kpemumii wu  ero
COCTMHEHUS
69 | O0mas
XapaKTepUCTHKA
3JIEMEHTOB VA-

TpYIIIBI




70 | Azor u ero
COCIUHEHHUS
71 | JlabopaTopHasn MPOOII COO
padéora 1o  TeMme P1.3.3.10
«KauecTBeHHEIE JIP o Teme
peakuuu ~ Ha  WOH «KauecTBeHHBIE
aAMMOHHS» peaKIy Ha UOH
AMMOHMSI»
72 | ®ocdop u ero
COCIMHECHHS.
buonornueckas poib
docdaros
73 | OOmas
XapaKTePUCTHKA
9JIEMEHTOB VIA-
TPYIIIBI
74 | CoennueHus CEpBHL.
Ocobnie CBOMCTBA
KOHIICHTPUPOBAaHHOM
CEpPHOM KUCJIOTBI
75 | JIabopaTropHasn MPOOII COO
pabora 1o  Teme P1.3.3.10
«KauecTBeHHEBIE JIP 110 Teme
peaknuu Ha Cyabhu-, «KauecTBeHHBIE
cynbhuT-, U cynbdar- peakIuu Ha
HOHBD» cynbdua-, Cyabdur-,
U Cynb(haT-uOHBD)
76 | O0Omas
XapaKTepUCTHKA
3JIEMECHTOB VIIA-
rpynmnsl. ['anoreHst
77 | OcobeHHOCTH
XUMHYECKHX CBOMCTB
¢dTopa
78 | CoennueHus
rajoreHoB.
l"asiorenoBoiopoasl 1
WX MOJTY4YEeHHE
JlaGopaTopHas MPOOII COO
79 | paGora 1o  Teme P1.3.3.10
«KauecTBeHHEBIC JIP o Teme
peaxkuuu Ha «KauecTBeHHBIC
rajg0reHHUI-HOHBI» peaxIuy Ha
rajoreHUI-UOHBI»
80 | IlpakTuyeckas MPOOII COO
padéora 1o  TeMme P1.3.3.10
«KaduecTBeHHOEC IIP o Teme
orpezeneHue «KauecTBeHHOE
yriieposia, BOJIOpoJa U ompeseNieHue

XJIOpa B OpraHUYECKUX
BEIIECTBAX»

yriiepoia, BOIopoa
U XJIOpa B




OpTraHU4YCCKUX

BEIIECTBAX)

81 | Xmop u ero
KHCIIOPOJICOIEpKALLIE
COEJIMHEHUS XJI0pa

82 | [Ipumenenue
rajloreHoB U HX
BOKHENIINX
COETUHEHUN

83 | PacueTtsl  00OBEMHBIX MPOOII COO
OTHOLLUEHUH ra3oB MpHU P1.3.3.10
XUMHUYECKUX PEAKLUAX CP 1o Teme

«Pacuetsl
00BEMHBIX
OTHOIICHMIA Ta30B
IPH XUMHYECKHX
pPeaKIUsIX»

84 | bnaropomHble  Tras3bl.

[Ipumenenne
0JIarOPOJTHBIX TA30B

85 | 3akoHOMepHOCTHU B

W3MEHEHUU  CBOWCTB
MIPOCTHIX BEIIIECTB,
BOJIOPOIHBIX
COEMHEHUH, BBICIIMX
OKCHJIOB "
THJIPOKCHJIOB

86 | O6oOmeHnue "
MpPUMEHEHUE 3HaHUN
1o reme «Hemerays»

87 | KonTpoabHas MPOOII COO
padora Ne 3 o Teme P1.3.3.10
«Hemerannbi» KP Ne 3 o Teme

«Hemerannen»

88 | IlpakTnyeckas MPOOII COO
pabéora 1o  TeMme P1.3.3.10
«Unentudukarus IIP no Teme
HEOPTaHUYECKUX «Unentudukanus
COCIMHEHUI» HEOPraHUYECKUX

COEMHEHMIN»

89 | Pacuersl  maccoBoi
Wi OOBEMHOW JTONH
BBIXO/Ia MPOIYKTa
peakuuu oT
TEOPETHUECKHU
BO3MOKHOT'O

90 | ITpakTuyeckas MPOOII COO
padora Ne3 mo Tteme P1.3.3.10
Pemenue IIP Ne3 o Teme
AKCIIEPUMEHTAITBHBIX Pemenue
3a1a4y 1o TeMe IKCIIEPUMEHTAITLHBIX

«Hewmertamnmb»




3a1a4 [0 TeEMeE

«Hemertanmb»
91 | IlpakTH4yeckasi MPOOII COO
padora Ne4 no Tteme P1.3.3.10
«Pemrenue ITP Ne4 o Teme
IKCIIEPUMEHTAILHBIX «Permenue
3a1a4 o TeME AKCTICPUMEHTATBHBIX
«["eneTnyeckas CBS3b 3aJ1a4 10 TeME
MEXIY KJaccaMu «I"enernueckas
HEOPTaHUYECKUX CBSI3b MEKIY
COEIMHEHMI» KJaccaMmu
HEOPTaHUYECKUX
COCTUHEHUN)
92 | O600menue u MPOOII COO
CHCTEMaTH3aIUs P1.3.3.10
3HAHMW 33  Kypce JP Ne 3
OpPraHUYECKON XMMHUH
JIlmarHocTuyeckas
pabora Ne3
93 | PeszepBHOE Bpems




