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1. [lmanupyembie pe3yJibTAThl OCBOCHUS Y4eOHOI0 MpeaMeTa

1.1. JTuunocmmuwie pe3ynbmansl 0C860eHUA 0OPA306AMENbHOIL NPOPAMMBL HO YUEOHOMY

npeomemy «Xumusny

10

KJ1accC

11 xmacc

Kon

JInuHOCTHBIE pe3y/bTaThl B c(hepe OTHOLIEHHUI 00y4yarommxcs Kk cede, K CBoeMy

3A0POBbI0, K ITIO3HAHHUIO ce0si:

J1

OpueHTalMsT OOy4YalOIIMXCS Ha JIOCTUKEHUE JIMYHOTO
CYACThs, pealln3alMi0 MO3UTHUBHBIX KU3HEHHBIX MEPCIEKTUB,
WHUIIMATHBHOCTh, KPEaTUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOMPEIEICHUI0, CIOCOOHOCTh CTaBUTh LENU U
CTPOUTD JKU3HEHHBIC MJIAHBI;

+

+

J1.1

TFOTOBHOCTb M CHOCOOHOCTh 00ecreduTb cebe U CBOMM
OJIN3KUM JIOCTOMHYIO JU3Hb B IPOIIECCE CaMOCTOSITENBHOM,
TBOPYECKOH M OTBETCTBEHHOH NI TEIbHOCTH,

Jd1.2

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCSI K CAaMOPa3BUTUIO
U CaMOBOCIUTAHHUIO B COOTBETCTBUU C OOIIEYEIOBEYCCKUMU
[EHHOCTSMH W HJeaJlaMd  TPAXIAHCKOTO  OOIIecTBa,
noTpeOHOCTh B (PM3MYECKOM  CaMOCOBEPIICHCTBOBAHHH,
3aHATUAX CHOpTI/IBHO-OBI[OpOBHTGHBHOﬁ JACATCIIbHOCTBIO,

1.4

IPUHATHE M peanu3anus LEHHOCTEH  3J0pOBOrO H
Oe3omacHoro oOpasa >KM3HM, OEpeXHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILLIEHHE K COOCTBEHHOMY (PHU3NYECKOMY H
IICUXOJIOTHYECKOMY 3/10pPOBBIO;

J1.5

HENPUSTHE BPEAHBIX IPUBBIUEK: KypEHHs, YHNOTpeOJieHus
AJIKOr0JIs1, HAPKOTHKOB.

+

+

J1.6

JINYHOCTHBIE pe3yJjbTaTbl B C(])epe OTHOIIEHUH oﬁyqamumxca

Kak K Poagune (OreyecTBY):

Kk Poccun

J2

yYBOKEHHE K CBOEMY HapO/ay, YyBCTBO OTBETCTBEHHOCTH
nepen PoauHON, ropmoctd 3a CBOM KpaW, cBow Ponauny,
IPOIIUIOE M HACTOSIIee MHOTOHAIMOHAJIBHOTO Hapona Poccum,
yBa)KE€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, ar, THMH);

+

+

J2.2

dbopMHpOBaHHE YBAKEHHS K PYCCKOMY  SI3BIKY  Kak
rOCYJapCTBEHHOMY A3BIKY Poccuiickon ®enepaunu,
SABJISIOIIEMYCSI OCHOBOM POCCUUCKON MJIEHTHUYHOCTH M TJIABHBIM
(baKkTOpOM HAIIMOHAIBHOTO CAaMOOTIPEICIICHNUS;

J2.3

JINYHOCTHBIE pe3yjbTarTbl B C(])epe OTHOIIEHHUH oﬁyqaloumxcn K 3aKOHY,

TOCYAAPCTBY H K I'PAKIAHCKOMY 001IeCTBY:

J3

TPaXIAaHCTBEHHOCTh, TPAXTAHCKAs IMO3HMIHS AKTHUBHOTO |
OTBETCTBEHHOI'0 YJI€Ha POCCHICKOro 0OIIecTBa, OCO3HAIOIIETO
CBOM KOHCTHUTYIIHOHHBIC IpaBa M OO0S3aHHOCTH, YBa)KAIOIIIETO
3aKOH W TPABOMOPSIOK, OCO3HAaHHO  MPUHUMAIOIIETO
TPaIWIIMOHHBIE  HAIMOHAIBHBIE W OOIIEYEIIOBEUYCCKHE
TYMaHUCTUYECKHE U JEMOKpaTHUeCKHUe IIEHHOCTH, TOTOBOTO K
YYaCTHIO B OOIIECTBEHHON JKU3HH;

+

+

J3.1

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IMpPAaKTHUKH, OCHOBaHHOE Ha
JManore KyiabTyp, a TakKe pasnYHbIX (OpM OOILIECTBEHHOTO
CO3HAHMs, OCO3HAHHE CBOEr0 MECTa B MOJIMUKYITYPHOM MHUPE;

JI3.3

WHTEpUOpU3AlM I[IEHHOCTEH JIEMOKpPaTUH W COLHMAIbHOMN
COJIMIAAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PEryJIHPOBAHUIO

3.4




OTHONIIEHUI B IPYNIE WIN CONUAIBHON OpraHu3aliy;

NPUBEPKEHHOCTh HJESIM HMHTEPHAIMOHAIN3MA, JIPYXKOBI,
pPaBEHCTBa, B3aUMOIIOMOIHU HapoJI0B; BOCIIMTaHUE
YB@)XUTEJIBHOTO OTHOIIEHUS K HAIMOHAIBHOMY JIOCTOMHCTBY
JII0JICH, X YyBCTBAaM, PEJIMTHO3HBIM YOCKICHUSM;

J3.6

FOTOBHOCTh  OOY4YalOIIMXCSI ~ MPOTUBOCTOSITH  HJCOJIOTUU
9KCTpEMH3Ma, HallMOHATU3Ma, KCeHO(OoOHH; KOppYIILHH;
JUCKPUMHMHAIIMM 10 COLUUAIBHBIM, PEJIUTUO3HBIM, PaCOBBIM,
HAI[MOHAJbHBIM MIPU3HAKAM U APYTUM HEraTUBHBIM COLIMATIBHBIM
SIBJICHUSIM.

J3.7

JIMYHOCTHBIE Ppe3yabTaTbhl B cdepe OTHOIIECHUI
OKPY KA UMM JIOJIbMH:

0o0y4aro

muxcesa ¢

714

HPABCTBCHHOC CO3HAHHWC U IOBCACHHUC Ha OCHOBC YCBOCHHA
06H_I€‘I€JIOB€‘I€CKI/IX LIGHHOCTCFI, TOJICPAHTHOTO CO3HAaHHUA U
IIOBCACHU A B MOJIMKYJIBTYPHOM MUpCE, T'OTOBHOCTH u
CIIOCOOHOCTH BECTH Auajior ¢ ApyruMu JOAbMHU, JOCTUTATH B
HEM B3aMMOIIOHMMAaHHA, HAXOAUTb 06H_II/Ie eI 1 COTPYAHUYATDb
JJI UX JOCTHKCHUA,

+

J4.1

IOPUHATHE TYMAaHUCTUYECKUX  IIEHHOCTEH, OCO3HAHHOE,
YBAXHUTEIBHOE M J00pOKEIATEIbHOE OTHOIIEHHE K JPyromMy
4eJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

J4.2

CIOCOOHOCTP K  CONEpPEeKMBAaHUIO W (HOpMHUpPOBaHHE
IO3UTHBHOIO OTHOILIEHUS K JIIOASM, B TOM YHCIE K JIMLAM C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS M HHBAJIHIaM;
OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLICHHE K
(Gu3NYECKOMY U NCUXOJIOIMUECKOMY 3[0POBBIO JAPYTUX JIOACH,
YMEHHUE OKa3bIBaTh MIEPBYIO IOMOIIIb;

JI4.3

dbopMupOBaHNE BBIPAKEHHOW B TOBEIEHWU HPABCTBEHHOMN
MO3UIMH, B TOM YHCJI€ CIOCOOHOCTH K CO3HATEIbHOMY BBIOODY
no0pa, HpPaBCTBEHHOTO CO3HAHUS U TIOBEIEHHUS Ha OCHOBE
YCBOEHUSI OOIIEYETIOBEYECKUX IIEHHOCTEM W HPABCTBEHHBIX
9yBCTB (U€CTH, JOJNTra, CHPaBEAJIMBOCTH, MUJIOCEPIUs H
TIPYKETIO0us);

J14.4

pa3BUTHE KOMIIETEHIIMI COTPYIHHYECTBA CO CBEPCTHHKAMH,
JeThMU MIIQIIIETO BO3pacTa, B3POCIBIMH B 00pa3oBaTEIbHOM,
00I11eCTBEHHO MIOJIE3HOM, y4eOHO-HCCIIeI0BATENBCKOM,
IIPOEKTHOM M IPYTUX BUJAX JIEATEIbHOCTH.

J14.5

JInyHoCTHBIE pe3yabTaThl B chepe OTHOLICHHH O00y4alOIIUXCA K
OKPY/KAK0IEeMy MUPY, ’KMBOH NPUPO/E, XYA0KECTBEHHOM KYJbType:

JIS

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKHM, 3HAYUMOCTH HAYKH, TOTOBHOCTb K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BIIaZICHUE JIOCTOBEPHOM
uHpopMalel O TEepeoBBbIX JOCTHKEHHUSX U OTKPBITUSIX
MUPOBOM M OTE€UYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U O0IIECTBa;

+

+

J5.1

TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO, B TOM YHUCIE
caM000pa30BaHuI0, HA MPOTSHKEHUHU BCEH JKU3HU; CO3HATEIbHOE
OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHHUIO KaK YCIOBHUIO
yCHEenHON MpoeCCHOHATHHON U OOIIECTBEHHON IeITeTbHOCTH;

J5.2

DKOJIOTMYECKAsl KyIbTypa, OepeKHOe OTHOIIEHUS K POTHOU
3emiie, TIPUPOJIHBIM OoraTtcTBaM Poccum m Mupa; MOHMMaHHUE
BJIMSIHUS COLMAIIBHO-DKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE

JI5.3




NPUPOAHON W  COLMAJIBHOM Cpellbl, OTBETCTBEHHOCTh 3a
COCTOSIHUE NIPUPOIHBIX PECYPCOB; YMEHUS U HaBLIKU Pa3yMHOI'O
MPUPOIONOIL30BAaHUS, HETEPIUMOE OTHOIICHHE K JACHCTBHSIM,
MPUHOCSIIUM BpEJ SKOJOTUM; MPUOOpPETEHHE OIbITa 3KOJIOTO0-
HAIPAaBJICHHOM NESTENIbHOCTH;

JInuHOCTHBIE pe3yabTAaThl B c(hepe OTHOLIEHUSI 00yYAIOIINXCH K TPYAY, B

cepe COMANBHO-IKOHOMHUYECKHUX OTHOIICHUI:

Ja7

YBaXCHHE KO BCceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K
3alIMTe CBOCH COOCTBEHHOCTH,

+

+

7.1

OCO3HAHHBII BBIOOp Oyayiiel mpodeccuu Kak MyTh | Coco0
pean3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

7.2

TOTOBHOCTh OOYYaIOLIMXCS K TPYAOBOW NMpodhecCHOHANbHOM
JESTEIIbHOCTH KaK K BO3MOXKHOCTH YYaCTHS B PEILICHUU JIMYHBIX,
0OI1IeCTBEHHBIX, roCyJIapCTBEHHBIX, 0OIIeHAIIMOHATBHBIX
po0Jem;

7.3

HOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIIOASIM TPYAA,
TPYAOBBIM JIOCTHIKEHUSM, J0OPOCOBECTHOE, OTBETCTBEHHOE MU
TBOPYECKOE  OTHOLIEHME K pasHbIM BUJAAM  TPYIOBOH
JeATEIbHOCTH,

7.4

FOTOBHOCTb K CaMOOOCIYKHMBAaHUIO, BKJtouas oOyueHue u | +
BBINOJIHEHUE JOMAIIHUX 00s3aHHOCTEH.

7.5

JIMYHOCTHBIE pe3yabTaThl B c(epe (GU3MYECKOr0, NCUXOJIO0IMYECKOro,

COIMAJIBHOIO 1 AaKAACMHUICCKOT0 6.11ar0n0.11y'1uﬂ Oﬁy‘lalOIlII/IXCﬂ:

JI8

du3uveckoe, IMOIUOHATBHO-TICUXOJIOTHYECKOE, COIMAIbHOE
Onaromosiyure OOyYarolmIMXcsi B JKU3HU 0Opa3oBaTeIbHOMN
OpraHu3allii,  OUIYIICHWE  JeTbMHU  OE30MacHOCTH W
MICUXOJIOTHYECKOTO koM(oprTa, UH(POPMAITMOHHON
0e30MacHOCTH.

+

+

JI8.1

1.2. Memanpeomemnmuie pe3ynomamut 0c60eHUA 00PA306AMENLHOU NPOZPAMMBL NO

yueoHomy npeomemy « Xumus».

YHuBepcanabHble yueOHbIe 1eCTBUS

10
KJ1acc

11
KJ1acc

Kon

PeryasTuBable YY1 (BbITYyCKHUK HAyYUTCS):

CaMOCTOATCIIBHO ONpCACIATL LCJIU, 3adaBaTb MMapaMETpbl H
KPHUTCPUH, 110 KOTOPBIM MOKHO OIIPEACIINTL, UTO OCJIb JOCTUTHYTA,

OLICHMBATh BO3MO>KHBIE MOCIIEJICTBUS TOCTHIKEHUS TTOCTABICHHON
LEeNU B JAEATEIbHOCTH, COOCTBEHHOW U3HHU M KU3HU OKPYXKAIOIIUX
JII0JIeHl, OCHOBBIBAsICh HA COOOPAKEHUSIX ITHUKU M MOPAJIH;

P2

cTaBUTh W  (opmMynupoBaTh  COOCTBEHHBIE  3aJadyd B
00pa30BaTeNbHON 1eATETHbHOCTH M JKU3HEHHBIX CUTYAIUsX;

P3

OIICHHUBATH PECYPCHI, B TOM qUucJie BpeMA " Apyrue
HEMaTepUalIbHBIE PECYpPChl, HEOOXOAWMBIE M  JTOCTHIKEHUS
ITOCTaBJICHHOM IICIIH;

P4

BLI6I/IpaTL IyTb AOOCTHXXCHUA 1TCIH, IIJIAHUPOBATH PCHICHUC
IIOCTAaBJICHHBIX 3aaa4, ONITUMU3HPYA MaTCpHaJIbHbIC u
HCMAaTCPUAJIbHBIC 3aTPAThI,

P5

OpraHu30BbIBaTh 3((HEKTUBHBIA MOUCK PECYpPCOB, HEOOXOIUMBIX
JUIsL JOCTHYKEHUS! IOCTaBJICHHOM 1IEIN;

P6

COIIOCTAaBJIATDH HOJ'Iy‘—IGHHBIﬁ pE3yiabTaT JCATCIIBHOCTH C

P7




MMOCTaBJICHHOM 3apaHec LEJIbIO.

Ilo3naBaTenbubie Y'Y ]I (BbIITYCKHUK HAYUYUTCSH):

UCKaTh M HaXOAUTh 0000IIEHHbIE CLIOCOOB! peleH s 3a/1a4, B TOM
YHCiIe, OCYIIECTBIATH Pa3BEPHYTHIH HH(MOPMAIMOHHBIA IMOHMCK H
CTaBUTh Ha €0 OCHOBE HOBbIE (yueOHbIE U II03HABATENIbHBIE) 3a/1a4H;

KPUTUYECKH OIICHMBATh M HMHTEPIPETUPOBATH HH(OpMAIUIO C
pa3HbIX MO3UIIMM, pacrno3HaBaTh U (UKCUPOBATH NMPOTUBOPEUHUS B
WH(OPMAIIMOHHBIX HCTOUYHUKAX;

112

HCIIOJIB30BAaTh Pa3jIWYHBIC MOACIBbHO-CXEMATHUYCCKUE CpEACTBa
AJId IPEACTaBJICHUA CYIICCTBCHHBIX CBsI3CH U OTHOIJ_IGHI/II\/JI, a TaKXcE
HpOTHBOpeqHﬁ, BbISIBJICHHBIX B I/IH(bOpMaI_[I/IOHHBIX HCTOYHUKAX,

I13

HaxXOJIUTh U MPUBOJUTH KPUTUYECKUE APTYMEHTHI B OTHOIICHUH
JNIEUCTBUN U CYXJIECHUM JPYroro; ClOKOMHO U pa3yMHO OTHOCUTBCS K
KPUTHYECKHM 3aMEUYaHWSIM B OTHOIICHWU COOCTBEHHOTO CYXKJICHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

114

BBIXOJWTh 32 pPaMKU Yy4eOHOro TpeaMeTa M OCYIIECTBISATh
1eJICHAITPABICHHBIM TTOMCK BO3MOXKHOCTEH ISl IIUPOKOTO MepeHoca
CPEJICTB M CIIOCOOOB JICHCTBUS;

I15

BBICTPAWBaTh MHAMBUAYAJbHYIO 00pa30BaTEIbHYI0 TPAEKTOPHIO,
VUUTBHIBas OTPAaHUYEHHUS CO CTOPOHBI JPYTUX YYAaCTHUKOB H
pecypcHbIE OTpaHUYCHUS;

16

MEHSTh M yIEp)KUBaTh pa3Hble TMO3UIMKM B [O3HABATEIHHON
IEATEILHOCTH.

17

KommyHukaTuBable Y'Y /I (BbIITYCKHUK Hay4UTCs):

— OCYILECTBJISATH  JEJIOBYI0  KOMMYHHUKAalMIO  Kak  CO
CBEPCTHUKAMM, TaK U CO B3pOCIBIMH (KaK BHYTpH 00pa30BaTEIbHOM
OpraHM3aly, TaKk ¥ 3a ee INpeaesamMH), Noa0upaTh NapTHEPOB AJIs
JIEJIOBOM KOMMYHHUKAaIUH UCXOs u3 co00pakeHMi
PE3YJIbTATUBHOCTH BSaHMOI[eﬁCTBHH, a HE JIMYHBIX CHMH&THﬁ;

Kl

IPU OCYLIECTBICHUM I'PYNIIOBON pabOThl OBITh KaK PYKOBOJIUTENEM,
TaK U 4WIEHOM KOMaHJbl B Pa3HBIX pOJIsIX (TeHepaTop MAeH, KPUTHK,
UCIIOJIHUTEIIb, BBICTYNAIOIINMN, SKCIIEPT U T.11.);

K2

— KOOpPAWHHPOBATHL W  BBIIIOJIHATH pa60Ty B YCIOBHAX
PCAIBHOTO, BUPTYAJIBHOT'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;

K3

—  pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBO TOYKY 3PCHHUS C
UCTIOJIb30BAHUEM aJIEKBATHBIX (YCTHBIX U THCBMEHHBIX) S3BIKOBBIX
CPE/ICTB;

K4

pacro3HaBaTh KOH(QUIMKTOT€HHBIE CHUTYallud M MPeJoTBpaIaTh
KOH(MIUKTBI 10 WX AaKTUBHOW (pa3bl, BBICTPAMBATh JETIOBYIO H
o0pa3oBaTeNbHYIO KOMMYHHUKAITHIO, n3berass  JTUYHOCTHBIX
OIICHOYHBIX CYKJICHHII.

K5




1.3. IIpeomemmnbwie pe3yibmanvt 0C60EHUA 00PA308AMETbHOU RPOZPAMMBL RO YUEOHOMY

npeomemy «Xumusa»

ba3oBblii ypoBeHb 10 | 11
K. | KL
Boimyckauk / OOy4aromuicss HayduTcst Beimyckauk / O0y4aromuiics
IIOJIYYUT BO3MOXKHOCTh HAYYUTHCS
— packKpbIBaTh Ha IIpHUMEpax pojib XUMHUU —  WIIIOCMpUuposamos Ha | H+ | +/+
B (OPMHpPOBAHHU COBPEMEHHON HAy4YHOU
. | npumepax CMaHosneHue u
KapTUHBI MHpPa H B IIPAKTUYECKOH
JeATEIbHOCTH YEII0OBEKA, 960TIOYUI0  OP2AHUYECKOU  XUMUU
—  JI€MOHCTPHUPOBATh Ha  IpuMepax
N KaKk  HayKu  Ha4  PAasiuyHblX
B3aUMOCBSA3b MEXAY XUMUEH U JPYrMMHU
€CTECTBEHHBIMU HAYKaMU; ucmopu4ecKkux amanax ee
— packpbiBaTb Ha IpUMEpax IOJIOKECHUSA
pazeumusi;
TEOPUHU XUMHYECKOIO CTPOEHUs
A.M. byrneposa; —  UCNONb306aMb Memoowl
— IIOHUMATh duznueckuit CMBICII
Hay4Ho20 NO3HAHUA npu

[Tepnonuueckoro 3akona J[.M. Menaeneera u
Ha €ro OCHOBE OOBICHITH 3aBHCHUMOCTH
CBOMCTB XUMHYSCKHX 9JIEMEHTOB n
00pa3oBaHHBIX HMHU BCIIECTB oT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

—  OOBSCHATH TNPUYHHBI MHOTO00pa3Us
BEIIIECTB Ha OCHOBE OOIIMX MPEACTABICHHUI 00
MX COCTaBE U CTPOCHUHU;

— TPUMEHATHh NPaBUJIA CUCTEMATUYECKOMN
MEXKTYHapOAHOMN HOMEHKJIATypPhI KaK
CpeICTBAa pa3IHueHUsT U UICHTUPUKAIUU
BEILIECTB 10 UX COCTaBY U CTPOECHUIO;

—  COCTaBJATh MOJIEKYJISIPHbBIE H
CTPYKTYpHBIE hopmyIibr OpTraHUYECKUX
BEIIECTB Kak HocuTened wuHopMmanmuu o
CTPOEHUH BEIIECTBA, €ro CBOMCTBaX WU
MPUHAJIEKHOCTH K OINPEJCICHHOMY KJaccy
COCIUHCHMI,

—  XapakTepu30BaTh
BEIIECTBA MO  COCTaBy,
CBOICTBaM, yCTaHaBJINBAaTh
CJIEJCTBEHHBIE  CBSI3M  MEXIY
XapaKkTepUCTUKAMU BEIIECTBA;

— TPUBOAUTH TPUMEPHl  XUMHUYECKHUX
peaklMii,  pacKpbIBAOIIUX  XapaKTEpHbIE
CBOIMCTBA TUMMYHBIX MPEACTABUTENEH KIACCOB
OpPraHMYEeCKUX  BEIIECTB C LENbl0  HX
UACHTUPUKAIIMK UM OOBsICHEHHMs] o0yacTu
MIPUMEHEHUS;

—  MOPOTHO3UPOBATh BO3MOKHOCTh
MPOTEKAaHUsI XUMUYECKUX PEaKIUi Ha OCHOBE
3HAHUA O THIAaX XWUMHUYECKOM CBSI3U B
MOJIEKYJIaX pEareHTOB M HUX PEaKIMOHHOU

OpraHuvecKue
CTPOCHHIO U
MIPUYHHHO-

JaHHBIMHAN

BbINOJIHEHUU NPOEKNoe U y’{€6H0'

uccreoo8amenbCkux — 3a0ay  no

usyueHuro - Ceoucms, - Cnocobos

NOMYYeHUss U PACHO3HABAHUS
OPeAHUYECKUX BeUjeCms;

—  00vACHAMbL  Npupooy U
cnocoowl 00pazosanus
XUMUYECKOU CBA3U. KOBAIEeHMHOU
(nonapHoul, HenosipHoll), UOHHOL,
MEManIuyeckou, 8000POOHOU — C
yenvro onpeoeneHus XumMuideckol
AKMUBHOCMU BEUEeCME,

—  ycmaumasiueams
2EHEMUYECKYI0  C853b  MedHCOy
KAACCAMU OPeAHUYECKUX Beuyecms
07151 000CHOBAHUS NPUHYUNUATLHOU
603MOJCHOCMU NOYYeHUs.
Op2aHUYECKUX coeOuHenutl
3A0AHHO20 COCMABA U CMPOEHUSL,

—  ycmauaenueamy

83AUMOCBA3U MeHCOY (axmamu u




CIOCOOHOCTH;

— HCIONB30BaTh 3HAaHUS O COCTaBe,
CTPOCHUH ¥ XMMHYECKUX CBOICTBaX BEILLECTB
Uit 6e30macHoro MIPUMEHEHHS B
MPAKTUYECKON JESITebHOCTH;

— IPHUBOAUTH IIPUMEPHL IIPAKTUYECKOI'O
UCIIOJIb30BAaHUsl  MPOJYKTOB  mepepaboTKu
HepTH U IIPUPOJIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COETMHEHUIT
(MONMMATHIIEHA, CHUHTETUYECKOr0  Kaydyka,
al[ETaTHOT'O BOJIOKHA);

- IMPOBOAUTL OIIBITHI IO PAaCIIO3HABAHUIO

OpraHUYeCKUX BEILECTB: [JIMLIEPUHA,
YKCYCHOM KHCJIOTBI, HENPEIEIbHBIX KXHUPOB,
IJIIOKO3bI, Kpaxmana, OeJIKOB — B COCTaBe

IIUIICBBIX IMPOAYKTOB u KOCMETHYCCKUX
CPEJICTB;

— BJIaACTH paBujiaMun n nmpueMamMunu
Oc3omacHON  pabOTBI ¢ XUMHYECKUMHU

BEIIECTBAMH u 12a00paTOPHBIM
000pyI0BaHUEM;

—  yCTaHaBJIMBATh 3aBUCUMOCTH CKOPOCTH
XUMHYECKOHU peakuuu " CMECIICHUSA
XUMHYECKOTO DPAaBHOBECHS OT Pa3IMYHbBIX
(bakTopoB c LIETIBIO onpeeIeHus
ONTUMAITBHBIX yCIOBUI MPOTCKAHHUS

XUMHUYECKHX MPOIIECCOB;

—  TPUBOJUTH MPHUMEPHI THIPOIN3a CONeH
B TIOBCEJTHEBHOM >KM3HU YEJIOBEKA,

— TPUBOIUTH NPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA B MPHUPOJIE,
MIPOU3BOJCTBEHHBIX npoleccax u
KU3HEACSITEIIBHOCTH OPTaHNU3MOB;

— TPUBOJUTH TPUMEPHl  XUMHUYECKUX
peakiui, PaCKpBIBAIOIIINX oomme
XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
METaJJIOB U HEMETAJIOB;

— TPOBOAWUTH pacyeThl HA HAXOXKICHHE
MOJIEKYJIIPHON (POPMYJIBI  YTIIEBOJOpOJA IO
MPOIYKTaM CrOpaHus i o ero
OTHOCHUTEJIbHOH IIJIOTHOCTM M MAaCCOBEIM
JIOJISIM 3JICMEHTOB, BXOISIINX B €r0 COCTaB;

— BIAAETh  MpaBWIaMH  OE30MaCHOTO
oOpaimieHuss ¢  €AKUMH, TOPIOUYMMU U
TOKCHYHBIMH  BEIIECTBAMH,  CPEACTBAMU
OBITOBOI XUMUHU,

— OCYIIECTBIIATH TOWUCK XUMHYECKOH
uH(pOopMaIuu o HAa3BaHUSM,
uaeHTU(PUKATOpaM, CTPYKTYpHBIM (Qopmyiaam
BCIISCTB;

—  KPUTHYECKHU OIICHUBATh u
WHTEPIPETHPOBATH XUMHUYECKYIO

meopueti, NPUYUHOU U C1e0CmEUem
npu aumanusze npooIeMHbIX
cumyayuii u 0bocHosanuU
NPUHUMAEMBIX PeUuleHUll Had 0CHOGe

XUMUYECKUX 3HAHULL.




nH(pOpMaIHIo, COAEPIKAIIYIOCS B COOOIIEHUX
CpeACTB MAaccoBOM HH(pOpMaIHH, pecypcax
WNHTepHeTa, HayYHO-TIOMYJSAPHBIX CTATBSIX C
TOYKHU 3peHHS €CTECTBEHHO-HAyYHOU
KOPPEKTHOCTH B IIEJIX BBISIBJICHUS
OMMOOYHBIX CYXJIEHUH U (HOpMHUPOBAHUS
COOCTBEHHOH MO3UIINH;

—  IpEeACTaBIATh IIyTH peueHus
r00anbHbIX  IpoOJeM, CTOALIMX — Iepejn
YEJI0BCUYECTBOM: JKOJIOTUYECKUX,

JHEPreTHYECKUX, ChIPHEBBIX, U POJIb XHMHUH B
PELICHUH 3TUX MPOOIIEM.




2. Conep:xaHue y4eOHOI0 npeaMera

ba3oBblii ypoBeHb

OCHOBBI OPraHM4YecKOH XUMHUU

IlosiBieHHe M pa3BUTHE OPraHMYECKOM XMMHMM Kak Hayku. IIpeamer opranumdeckoit
XuUMHUHU. MecTo 1 3HaYeHHE OPraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOECHHE KAK IOPSAIAOK COEAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO MX
BaJCHTHOCTH. (OCHOBHBIE TIOJOXXEHUS TEOPUM XUMHUYECKOIO CTPOCHMSI OpPraHMYeCcKHX
coenquHeHuil A.M. bytnepoBa. YriepoaHbIil CKelleT OpraHM4YecKoll Mousekysbl. KpaTHocTh
XUMHUYECKON CBA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHMYECKOIO CTPOCHHMS MOJIEKYIL.
N3omepuss u unzomepsl. [lonsrue o ¢yHkuMoHanpHOW rpynme. [IpuHuunsl kiaccupukanuu
OpraHMYECKUX coenuHeHui. CucreMarmdeckass MeXAyHapoAHas HOMEHKIATypa W IPUHIIMIIBI
00pa30BaHuUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

Anxanbl. Cmpoenue monexynvl memarna. I'omonorndyeckuil psia ankaHoB. ['omosoru.
Homenknarypa. M3omepus yriiepogHoro ckenera. 3aKOHOMEPHOCTH W3MEHEHUs (U3UYECKUX
CBOMCTB. XMMHYECKHE CBOMCTBAa (Ha NpPUMEpPE MeTaHa M JTaHa): pPEaKUUH 3aMeLICHUS
(ranoreHMpoBaHUE), NETHIPUPOBAHUS KaK CIIOCOOBI MOJIYYEHHUS BAXKHEHIIMX COEIMHEHUN B
OpraHMYECKOM CHHTe3e. ['opeHue MeTaHa Kak OIWH M3 OCHOBHBIX MCTOYHHUKOB TeIlIa B
HOPOMBIIICHHOCTH U ObITy. HaxoxneHue B mpupoje M NpUMEHEHue alkaHoB. [lowamue o
YUKNOANIKAHAX.

Ankensl. Cmpoenue  monekynvl  smuieHa. ['OMOJOrMYECKH  psii  AJIKEHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa M IOJOKEHHS KPAaTHOM CBSI3U B MOJIEKYJIC.
XvMHYecKue CBOMCTBa (Ha IMpHUMeEpe STHIEHA): PeakIUu NMPHUCOEAMHEHHS (TaJOr€HHpPOBaHUE,
2uopuposaunue, TUAPATALUA, cUOPO2AN02eHUPOBAHUE) KaK CTIOCO0 MOoaydeHus (HyHKIIMOHAIBHBIX
IIPOM3BOJHBIX YIJIEBOAOPOJOB, ropenus. [lonnMepusanus 3TuaeHa Kak OCHOBHOE HalpaBlieHUE
ero ucnonp3oBaHusd. IlonmdTHNeH Kak  KPYNHOTOHHA@XHBIM  NPOLYKT  XMMHUYECKOTO
npousBoacTBa. [I[pumeHenne sTuieHa.

Anxanuensl W kKayuyku. [loHsTHe 00 ankaaMeHax Kak YIJIEBOJOPOJAX C JBYMs
NBOWHBIMU cBsi3siMH. [lonmmepusanus nuBuHMIa (OyraaueHa-1,3) kak cmnoco0 MOJydeHHs
CHUHTETHUYECKOTO Kaydyka. HaTypaJIbHBIN M CHHTETHYECKHM Kaydykd. BynkaHuszanus kaydyka.
Pe3una. [IpumeneHne kaydyka U pe3uHBI.

Ankunbl. Cmpoenue monekyavl ayemunena. ['OMOJIOTMYECKUN psJl  AJIKUHOB.
Homenknarypa. M3oMepust yriiepogHOro CKeleTa M IOJOKEHHS KPAaTHOM CBSI3M B MOJIEKYJIE.
XvMHYecKue CBOWCTBa (Ha MpUMepe alleTUIeHa): peakuu MpUcoeIMHeHus (raloreHpOBaHue,
euopuposanue, TUAPATALUS, 2UOPO2ANO2EHUPOBAHUe) KaK CIOCO0 MOJNy4eHUs MOJIMMEPOB H
JPYTUX TOJE3HBIX NPOAYKTOB. ['OpeHHME aleTwieHa KaKk HWCTOYHUK BBICOKOTEMIIEPATYPHOTO
IUIAMEHH JUI CBapKU U pe3Kku MeTauioB. IIpuMeHeHne aneTunexa.

Apensl. beH301 Kak MNpeACTaBUTENb ApPOMATUYECKUX YINIEBOAOpPONOB. Cmpoenue
Monekynvl 6en3ona. XUMHUYECKHE CBOMCTBA: pPEaKIMM 3aMelieHHs] (rajJoreHHpoBaHUE) Kak
croco0 MoJyyeHUs] XMMHUECKUX CPE/ICTB 3aIMThl PAaCTEHUH, MPUCOEAUHEHUS (TUAPUPOBAHUE)
KaK JI0Ka3aTeJIbCTBO HENpEeNeNbHOro xapakrtepa OeH3ona. Peakmnus ropenus. Ilpumenenue
OeH3ona.

Cruptel. Knaccudukanusi, HoMeHKIaTypa, U30MEpUs CIIUPTOB. MeTaHOI M 3TAaHOJI Kak
IPEJCTaBUTENIN TPEAETIbHBIX OJHOATOMHBIX CIUPTOB. XUMHUECKHE CBOICTBa (Ha mpumepe



MeTaHojJa M JTaHOJ]A): B3aUMOJACWMCTBHE C HATPUEM KaK CrIoco0 YCTAHOBIICHUS HAIUYUS
THJIPOKCOTPYIIIBI, PEaKIHs ¢ TaJOreHOBOJOPOJaMU Kak CHoco0 MOJY4YeHHUs pacTBOPHUTENCH,
JeruapaTanus Kak Croco0 MONydeHHs STWieHa. Peakuuss ropeHus: CHUPTHI KaK TOIUIUBO.
[Ipumenenue MetaHona M 3TaHosia. DuU3MOIOrMYECKOe AECWCTBME METaHOJAa M 3TaHoJIa Ha
OpraHM3M 4YEJIOBEKAa. OTWIECHIVIMKOJAb W TJIULEPUH KaK MPEJCTABUTENU IPEAEIbHBIX
MHOT0aTOMHBIX cUPTOB. KadecTBeHHas peakiiys Ha MHOTOATOMHbBIE CIIUPTHI U €€ MpUMEHEHHE
JUISL paclio3HaBaHUS TIIMIEPUHA B COCTaBE KOCMETHUYECKHX cpelacTB. [IpakTuueckoe mpuMeHeHue
STUJICHIJIUKOJIS U TJIHIIEpUHA.

®enon. CtpoeHue MoeKyibl heHona. Bzaumuoe eiusHue amomos 8 mMoaekyie genona.
Xumuueckue ceoticmea: 83aumooelicmsue ¢ Hampuem, 2UOPOKCUOOM Hampus, OPOMOM.
[Tpumenenue penona.

Anpaeruapl. Meranans (opManbaeriua) U dTaHalb (AETATBACTH]) KaK MPEACTaBUTEIN
OpelenbHbIX albJerua0B. KadecTBeHHBIE peakluM Ha KapOOHWIBHYIO Tpymniy (peakius
«cepedpsiHOro 3epkanay, B3aumojneicTBue ¢ ruapokcugom meau (II) m ux mpumenenue s
OoOHapyXeHHsI TPEIEeNbHBIX AalbJETU0B B MPOMBIIIJICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH
anbaeruioB. [Ipumenenue Gopmanbaeruia u aleraibAeruaa.

KapOoHoBble KHCTIOTBI. YKCyCHash KHUCJIOTa Kak MPEICTaBUTENb MpeleabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA (Ha IPUMEPE YKCYCHON KHUCIIOTBI):
peakuuu ¢ METajulaMH, OCHOBHBIMHM OKCHJAMH, OCHOBAHMSIMHM U COJISIMU KakK IOATBEPXKACHUE
CXOJ/ICTBA C HEOPraHMYECKUMH KHCIOTaMH. Peakiusi sTepuuKanuu Kak CHoco0 IOIydeHHs
cIOXHBIX 3¢upoB. [Ipumenenne ykcycHo#l kucioTsl. [IpencraBnenne o BBICIIMX KapOOHOBBIX
KHUCIIOTaX.

Cnoxuble 3¢upsl u kupbl. CrnoxkHble 3GUPHl KaK MPOAYKTH B3aHMMOJICHCTBUS
KapOOHOBBIX KUCJIOT co cupTamu. [IpumeHenne ciaoXHbIX A3(PUPOB B MUIIEBON U apProMepHOit
MPOMBINIIEHHOCTH. JKHUPBI KaK CII0KHBIE dQUPHI TIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W JKMBOTHBIE JKUPBI, MX COCTaB. Pacrmo3HaBaHHE pAaCTUTENBHBIX >XHPOB Ha
OCHOBaHMHM HX HempenenbHOro xapakrtepa. [Ipumenenue »xupoB. ['maponus wiM OMbUIEHHE
KUPOB KaK CIIOCOO MPOMBIIIIEHHOTO IMOJIY4YEHHUs COJiel BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroIiye cBOcTBa MbLIA.

Vrneonpl. Knaccuduxanus yrieBogoB. Haxoxaenue yrieBoaoB B npupoje. [rokosa
Kak anpaeruaocnupt. bpokenue rmioko3bl. Caxaposa. [uodpoaus caxaposvl. Kpaxman u
LEJUTI0JI03a KaK OMOJIOTMYECKHE MOJIMMEephl. XMMHUYECKHe CBOMCTBAa Kpaxmajia M LEJUII0JI03bI
(ruaponu3, Ka4eCTBeHHAsl peaklvs ¢ MOJOoM Ha Kpaxmal U ee NMpUMEHEHHEe JJIsi OOHapyKeHHs
KpaxMmaia B MpojaykTax nutanus). [Ipumenenue u 6uonorudeckas poib yriaeBogos. [lonsarue o6
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

Unentuduxanus OpraHu4ecKUX COETUHEHHUH. [ enemuueckas cesA3b MedxHcoy KIaccamu
opeaHudeckux coeourenuu. TUMBI XUMUYECKUX peaKuii B OpraHUYECKON XUMHUH.

AMUHOKHCHOTH U Oenku. CocTaB MU HOMEHKJIATypa. AMHUHOKHUCIOTH Kak aMm(oTepHbIe
opranuueckue coeauHeHus. llenTunHas cBsa3b. buosormyeckoe 3HaYeHHE O-aMHUHOKHCIIOT.
Ob6nacTu npUMEHEeHUs aMMHOKHUCIIOT. benku kak npupoansie 6nonoaumepsl. CocTaB U CTpOSHHE
0enkoB. XMMHUECKUE CBOMCTBAa OENKOB: TUAPONU3, AeHaTypauus. OOHapyxkeHHe OEIKOB MpHU
MOMOIIIM Ka4yeCTBEHHBIX (1BETHBIX) peakuuil. IlpeBpamieHus OenKOB NHIIM B OpraHHU3ME.
buonornueckne QyHKIMN OSIKOB.

HP3O
I'a3ugpuxayua Yenaounckoii oonacmu.



Hcnonvzosanue ankanos ¢ xkayecmee monausa na 0. Ypane (2azoodpaznoe monaueo) 6
npomvluwinennocmu, ¢ o6vimy. I'anozenonpouseoonsvie memana — )peonsl, UX NPAKmuyecKoe
ucnov3oeanue. IKonozuuecKue npoodemol, C6A3AHHbIE C UCHOIb30BAHUEM ANKAHOG, APEHOE
U UX NPOU3600HDbIX.

Hlonyuenue nonusmunena, NOAUNPONUTEHA HA RNPEONPUAMUAX 20P00A, NPUMEHEHUEe 6
cenbcKom xo3aiicmee, ovimy, npomviuiiennocmu Ilpoonemsl ymunuzauuu.

Hcnonvzoseanue auemunena npu 2a3080i ceapke u peke memannoe na OAO «Meueny,
RPeOnPUAMUAX U MACMEPCKUX.

Ilpupoousvte ucmounuxku y2neeo000po0oé Ha meppumopuu ooéaracmu. OmKpvimvie U
3aKpblMble MECMOPOHCOCHUA KAMEHHO20 Y2l 8 peZuoHe, NPoOdiembl UX IKO0J10ZUHeCKU
be3onacnoii pazpadomku.

Ilocneocmeusn paspadbomok ona Hedp. Bruanue monnueno-nepzemuueckozo KOMnieKca Ha

OKpydcaruyro cpeoy. Ponv aesmompancnopma 6 3azpaznenuu ammocghepvt. Hegpmenpoeoowt
oonacmu. A3C 20poda — ucmoyHuKu 3azpA3HeHuUn OKpyycaroujeil cpeovl. Hcnonvzoeanue
Oen3una 6 kauecmee monausa na I0. Ypane, anomepnamusnoe monaugo.

Ilonyuenue apenos na Kokcoxumuueckom npouszeoocmee OAO «Meueny.

Ilpouzeoocmeo cnupmoe ¢ pezuone, 3nauenue, npumenenue. Tokcuunocmv cnupmoe.
Bauanue na noopocmkogwtii opzanusm (l0onoweckuil ankozoausm ¢ pezuoune). Illpouzeoocmeo
IMUN06020 chnupma 6 oobnacmu u3 nuueeo2o cuipva. Ilonyuenue cunmemuueckozo
IMUI06020 CRUPMA HA OCHOBe Hedmexumuueckozo npoussoocmea (bawkupus.)
Hcnonvzoeanue smuneneiukonn Kaxk aumugppusa, ziuyepuna 6 MeOUUUHCKOIL,
napgromepnoit npomvluLIeHHOCU

Hcmounuku ¢penonos ¢ oxpyycarouieii cpede pecuona (Koxcoxum). /leiicmeue ¢penona na
Jcuevle oOpeanuzmul. IKo02u4ecKUe KPU3UCHL, C6A3AHHble C nonadanuem ¢henonoe 6
UCMOYHUKU NUMbEBOIU 800bL..

Toxkcuunocmo anvoezuoos. Ilpumenenue gpopmanvoecuoa 6 Kavecmee KOHCEpeaHma 6 xooe
KONYeHUsA NUULebIX NPOOYKMO8; 6 CeNbCKOM X03Alcmee 0 NPOMPAGIUGAHUA CEMAH, 8
Meouyumne. AHMPONO2eHHbIE UCHOYHUKU ATbOEcUO08 8 amMmocghepe pecuona.

Ilpouszeoocmeo ykcycnou kuciomwl 6 pecuone. AO «Iluponuzxumy», 2. Awma. Ilpumenenue
Kuciom 6 npou3eo0cmee Cl0XiCHbIX IPupoé na npeonpuamusax Ypana (konuyepn «Kanuna»
Examepunoypz, OAO «@apmxum»).

CMC npouszeoocmeo na Ypane OAO «Xenkenw llemocy 2. Ilepme.

Ilpumenenue noaUHEHACLIUWEHHBIX KUCAOM NPU RPOU3EOOCHEE QIKUOHBIX Kpacumeeil
(OAO «Yenax»).

Hlonyuenue cupoe Ha npeonpuamuax nUueeoul npomviuwinennocmu ooaacmu (Tpouuk,
Kpacnozopck).

Ilpouzeoocmeo mapzapuna, movina, maioneza Ha npeonpuamusax ooaacmu (Tpouuyxui
scupkomounam). Hcnonvzoeanue CMC ¢ xo3saiicmeennoii deamenvnocmu uenosexa. CMC-
3azpAZHUmMenU RPUPOOHOIL cpedbl. 3auiuma Mecmuslx 6000emos om CMC

Hcnonvzoeanue npooykmoe OpodceHus 210KO3bl 6  NPOU3e00cmee IMaHona u
MONIOUHOKUCIBIX NPOOYKM 06, CUI0CO8AHUE KOPMOE.

Ilpouszeoocmeo kapmodghena ¢ ooénacmu. I'udponus kKkpaxmana 6 KoHOumepckom oene.
Ilpou3zeoocmeo konoumepckux uzoeauil 6 pecuone.

Ilpumenenue amunokuciom (Mu3una, 2Aymamama HAMpus, AcRaApazuna u op.) 6 NUULEEoN
npoMblWIEHHOCMU, MeOuyuHe, dHcugomunosoocmee. Mukpoduonozuueckue cnocoool



HOMYYEHUA ACRApPAZUHOBOI KUCIOmMbl 0714 CUHMe3ad acnapmama (3ameHumens caxapa)s
CuUHme3 Helponenmuooe.

Ilpouszeoocmeo maca, monoxa, auy 6 pecuone. Ucnonvzoeanue 00HOKIEMOUHBIX 6000pOCeil,
npu npouszeoocmee 6Oenxkoevix 006asok (nmuuyegpaopurxa Yeovapkynv, IIK «Tenmopuymy .
Ilepmbs)

Ilpumenenue nnacmmacc, Kayyykoe, 60J10KOH 6 Oblmy, CIMPOUMENbCMEE, NPOMBIUACHHOM U
¢/x npouszeoocmee. Ilpoonema 3azpaznenus npupooOHoil cpedvl Omxo0amu u npooyKuuei 6
npoU3800cmee nOIUMEPOS.

Ilpumenenue BMC (eéonokon, naacmmacc, Kayuykos) 6 0Ovimy, cmpoumenvcmee,
RPOMBIIIIEHHOM U ¢/X npou3eoocmee. Ilpobaema 3azpaznenus npupooHoll cpedvlt OMxXooamu
U npoOyKuueil 6 npou3e00cmee noaUMepoe.

Ilpodykuyusa npeonpusmuii apmaxoi102udecKkoll NPOMbIUIIEHHOCMU pe2uona (cocmase,
MapKupogeka).

Ilpooykuyua npeonpusamuil nuuieeoil, GapmakonocuuecKoiu npPOMbIUIECHHOCIU PeUOHA
(cocmas, mapkupoeka). IIpodykyusa kocmemuueckozo konuyepna «Kanuna» 2. Examepunoype,
0AO «Xenkenw Ilemoc «Ilepmvy (npodykuyusa 661moeoi xumuu).

TeopeTn'{ecmle OCHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMeHHass MoOJElIb CTPOEHMSI aroMa. OJIEKTPOHHAs
KoHurypauus aroma. OcHosHoe u 6030ydcOeHHble cocmoanus amomos. Kiaccuduranms
XMUMHYECKUX 3JIEMEHTOB (s-, P-, d-amemenThbl). OCOOCHHOCTH CTPOCHHS JHEPreTHUYECKHX
ypoBHeit atomoB d-snementoB. Ilepuomuueckas cucremMa XuMU4eckux »siemeHtoB JI.U.
MengeneeBa. @usznveckuid cmbicn [lepuognueckoro 3akona J[.M. MenpaeneeBa. [IpuuuHbl u
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB M UX COEIMHEHHI MO MEepHoJiaM M TpymiaMm.
DNEKTpOHHAs MPUPOJA XMMHYECKON CBA3U. ODJIEKTPOOTPULIATEIBHOCTh. Buabsl Xumuueckou
CBSI3U (KOBaJCHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJIHASA) U MEXAaHH3MBI €€ 00pa3oBaHUSI.
Kpucmannuueckue u amopguvie eewecmea. Tunvi Kpucmauiiuueckux peuwemox (amomuas,
MONeKYIAPHAA, UOHHAA, MeMAlIu4ecKds). 3aeucumocms Quauyeckux ceolcme eujecmea om
muna Kpucmaniuyeckou pewemxu. IIpyunHbl MHOrooOpa3usl BEIIECTB.

XuMHUecKue peakuuu. ['oMOreHHble U reTeporeHHble peakiuu. CKOpOCTh peaklu, ee
3aBUCHUMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOLIUX BEIIECTB, KOHIEHTPALUU
pearupyromux BeIIeCTB, TEMIIepaTyphl, IUIOMIAAM PEAKIMOHHOW MOBEPXHOCTH, HAIWYUS
Karanu3aTopa. Ponp Katanu3aTopoB B IpUPOJIE U IPOMBIIUIEHHOM pou3BoAcTBe. OOpaTUMOCTh
peakuuii. X¥MMHUYECKOE PaBHOBECHE M €r0 CMEIIEHHE O] JIEHCTBUEM pa3Iu4HbIX (aKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WJIM TMPOIYKTOB PEAKIIMH, JABJIICHHE, TeMIEpaTrypa) IJs CO3JTaHHs
ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX MPOIECCOB. Jucnepchvle cucmemvl. Ilonamue
o Konnouoax (3onu, eenu). Mcmunnvie pacmeopwvl. Peakium B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBOpa Kak MOKa3aTeiab KHUCIOTHOCTH cpelbl. ['maponu3 coseil. 3HadeHWE THApOJiM3a B
Omonoruvyecknx OOMEHHBIX mporeccaXx. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE pPEAKIUH B
MpUPOJIE, MPOU3BOJICTBEHHBIX MpOIeccax U KU3HEAEATEIbHOCTH OpPraHu3MOB. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB TJIaBHBIX M MOOOYHBIX MOATPYIIIT
(Menp, Kene30) W HEMETaUIOB: BOJOPOJa, KHUCIOPOJa, TalOTeHOB, CEphl, a3oTa, ¢ocdopa,
yriaepoaa, kpemHus. Kopposust MeramioB: BUAbl KOPPO3UH, CHOCOOBI 3aIIUTHl METAIOB OT
KOppo3uu. Onekmponuz  pacmeopoé u  pacniagos. Illpumenenue  onekmpoausa 6
NPOMbBLULTIEHHOCTU.



HPDO
Amom3nepzonpomviuiieHnolit Komniaekc oonacmu. Llenmpor amomnoit npomviuiieHHOCHU
oonacmu — 2. Cnexcunck u O3epck.
Ilompeobnenue 600wt 6 pecuone.
Cocmas munepanbHbIX 600, peanu3yemvlx ¢ MECHHBIX CKGANCUH;
Jucnepcnble cucmemsl, 00ycnoenuearoujue MymHOCmMb 600bl U 3ANBLIEHHOCHb 6030yXa
Ilpou3zeoocmeo paznuunsix eeuiecme 6 apo3o0abHbIX YRAKOGKAX Ha Ypane.
3azpaznenue ammocgepul 2opoda u oénacmu npu NPOYECcax 20pPeHusl.
Ilpumenenue zudponusa npu ouucmge 600bl
OKucaumenvHo-60cCmano8uUmenvHvle  peakyuu, Jaexcauwjue 6 OCHOGe  XUMUYECKUX
npou3eo00cme pezuona
Ilpumenenue 3nekmponu3za Ha NPEORPUAMUAX PEZUOHA.
3akonomepnocmu  XumuyecKux peakyuil npu NPOU3EOOCHIBe CEPHOU  KUCAOmMbL U
npeonpuAmMuUAX YePHOIl U YEEMHOU MEeMANIYPZUU.
Hcnonvzosanue kamanuzamopos Ha XUMUYECKUX NPOU3BOOCHIBAX PECUOHA.
Oopamumsle xumuueckue peakyuu 6 nPOU3B00CMEax pezuoHa.
Memannwt, ooovieaemoie na FOxcruom Ypane;
3aKkonomeprHocmu  XUMUYECKUX Ppeakuyuil npu Npou3eo0cmee CepHOil KUCI0mbl HA
npeonpuaAmuUAX pe2uoHa (npeonpuamus 4epHoil U Yy6emHOU Memaiiypeuu).
Cnocoo6vl 3auumal Memanioe om KOppo3uu Ha RPEONPUAMUAX 20P00a.
Mumnepanst kanoyus u mazuus, ooovieaemvie 8 FOxcnom Ypane. Ilonyuenue u ucnonvzosanue
2auieHoll uzeecmu (npu NPoOU3B00CMEe CUIUKAMHO20 KUPRUYA; 8bINIABKE YY2YHA U cmanl,
cmpoumenbcmee)
Mumnepanwvt u zopuvie nopoovt anomunus, oodvieaemoie ¢ IQxcnom Ypane.
Pyouwt sceneza u xpoma, ooovieaemote ¢ FOxcuom Ypane.
T'anozenuowl, 0oovieaemvie na Ypane (nosapennasn conuv u np.).
Hcnonv3oeanue xnopa 0nsa 00e33apaxcuganus 600vl 6 pecuoHe.
Ilpoébnema iiooodepuyuma na Ypane. Illpouzeoocmeo iioouposannoii conu 6 pecuone
Coeounenusn cepovt 6 npupoode pecuona. Ilonyuenue Kuciopooa Ha npeonPUAMUAX PECUOHA.
Hcnonv3oseanue 030na (KaKk aniomponnoii mooupukayuu Kuciopooa) é 2opooe.
Ceprucmulii 2a3 — aHMPONO2EHH LI UCMOYHUK 3A2PAZHEHUL amMochepbl.
Ilonyuenue ammuaka u coneii AMMOHUA HA NPEORPUAMUAX PEZUOHA.
OKcuowl azoma- anmponozennvle UCMOYHUKYU 3a2PA3HeRUs ammocghepol. Okcudvl azoma 6
ammocghepe. Kucnommnuie 00xcou. Ilpumenenue azomuvix yooopeHuil 8 ceibCKOM X033Ucmee
pecuona.
ooviua u npumenenue cpagpuma na FOxcnom Ypane.
Tonauenas npomviuwnennocms oonacmu. Illepepabomka zpagpuma na rnekmpoonom 3asooe.
Mumnepanwvt u 2opnvie nopoovt Kpemnus, 0oovieaemote 6 FOxcuom Ypane.
Ilonyuenue u ucnonb3zoeanue UHEPMHLBIX 243068 HA NPEONPUAMUAX PECUOHA
3aKkonomeprocmu XUMUYECKUX PeaKyuil npu Npou3c00cmee CepHOl KUCI0mbl Ha
npeonpuaAmuUAX pe2uona (npeonpuamus 4epHoil U YyeemHou Memaiiypeuu).
IlIpouszeoocmeo cepnoit kuciomul ¢ Yenaouncke u odbracmu; nepcneKmugsl.



XUMHUA U KHU3HD

Hayunbie meroabl mo3Hanusi B XuMuu. Mcrounnku xumudeckoi nHpopmanuu. [Touck
uH(pOpMallK 10 Ha3BaHWIM, HACHTU(DUKATOpPaM, CTPYKTYpHBIM (opmynaMm. MoxaenupoBaHue
XUMHUYECKHX MPOLECCOB M SBICHUM, XuUMUYECKUll AHAIU3 U CUHMe3 KaK METOJIbl Hay4HOIO
MO3HAHUSI.

Xumus u 310poBbe. JlekapcTBa, GepMEHTbI, BATAMUHBI, TOPMOHBI, MUHEPATIbHbIE BODI.
[TpoGsieMbl, cBsi3aHHBIE C NIPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpenHble NpUBBIYKU U
dakTopsl, paspymialomue 370pOBbe (KypeHHe, YIOTpeOJieHHE ajKorojisi, HapKOMAaHWs).
PanmonansHoe nutanue. [uwesvie 0obasku. OcHo8bl NUe8ot XUMULL.

XuMHs B MOBCEIHEBHOM XU3HU. Moromue u uuctaiue cpeactsa. Cpedcmea 6opbobl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneiieHmyl, uHcekmuyuosl. CpeacTBa IJWYHOW THUTHEHBI U
kocMmeTHku. [IpaBuna 6e3omacHoil paboOThl ¢ €KUMHU, TOPIOYUMH M TOKCUYHBIMH BEIIECTBAMHU,
CpeacTBaMU OBITOBON XUMUHU.

XuMHUS U CeNbCKOe X03siicTBOo. MuHepaibHble U opraHnudeckue ynoopenus. Cpencrsa
3aIIUTHl PACTCHUM.

Xumuss U dHepretuka. IlpupoaHble HMCTOYHMKM yriieBOogoponoB. [lpuponsslii u
MOMYTHBIA HEe(PTSHON Ta3bl, UX COCTAaB M HCHoib30oBaHue. CoctaB HePTH M ee mepepaboTka.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepaboOTKe U TPAHCHOPTHPOBKE HE(TENPOAYKTOB. AJBTEpPHATUBHBIE HCTOYHHKHU
SHEPTUHU.

Xumusa B crpoutenbctBe. llement. beron. Ilog0op oONTUMalbHBIX CTPOUTEIHHBIX
MaTEpUaJIOB B MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA.

XUMHS U 3KOJIOTUSA. XUMUYECKOE 3arpsiI3HEHNE OKPYKAIOUIEH Cpelbl U €r0 MOCIEACTBHSL.
Oxpana rugpocdepsl, To4YBbl, aTMOChEpH, GIOPHI U GayHbl OT XUMUYECKOTO 3arps3HEHNUS.

HPD20O
Ocnoenbuie 3azpAa3sHumeiu 68000l 6 pecuone; CHOCOOBI OUUCHKU 8000l.

Xumuueckue peakyuu, npomexkaouiue 6 Hcueoil u Hexcugoii npupooe. Peakyuu, nexcaujue 6
OCHO6€e DU02eOXUMUUECKUX KPY2060pOmM 06 geujecme. H3zmenenusn 6 0CHOGHbBIX KPy2060pOmax,
C8A3AHHbIE C 3A2PAZHEHUEM OKPYHCAIOuiell cpedbl Pecuona

Oxpana okpyscarowieii cpeosvl Om 3a2pA3HEHUI MANHCETIMU MEMATTAMU;

Cepnucmulii 2a3 — aHmMpPoONO2eHHbLIL UCHOYHUK 3AZPAZHEHUA ammochepbl.

OKcuovl azoma - AHMPONOZEHHbIE UCMOYHUKU 3a2PA3HeHUA ammocepvl OKcuodwvl azoma 6
ammocgepe. Kucnomnuie 00ycou. Ochoenvle mexHozeHHble 3a2PAZHUMENU amMmocghepubl
pecuona (oKkcuowl yenepooa, cepul, azoma; y2ie600opoosl)

Cnocoowvl ouucmku 2a3000paznvlx 6b10POCO6 HA NPEONPUAMUAX

Ocnosnvle zpynnul 3azpaznumerieit RPUPOOHOIL 800bl

OcHosHble mexHozenHble 3a2pAZHUmeny aumocgepvt pecuona (MmoKcuyHvle maxjcensle
Memasivl, pa0uoaKmueHvle u30monsl).



Paznea 3.

OTBOJMMBIX HA OCBOEHHUE KAaKI0i TeMbI.

TemaTruueckoe INIAHUPOBAHUE ¢ YKA3AHHUEM KOJINYECTBA YaC0B,

Komanuectso KomnnuectBo
Ne KonunyecTBo yacos IIPaKTUYECKUX KOHTPOJIBHBIX
Ha3zBanue pasnena
n/m pabor pabor
10 xmace | 11 xmace | 10 kmace | 11 ximace | 10 xknmace | 11 kimace
Teopetnueckue
1. p 5 68 - 2 2
OCHOBBI XUMHUU
OCHOBBI
2. | opraHu4ecKoin 50 0 2 - 3
XUMHHA
3. XuUMHUSA U KU3HD 10 - - -
[ToBTOpEeHue n
000011IEHNE
4. n 5 - - -
y4eOHOr0
Marepuaia
Hroro 70 68 2 2 3 2

@opMBbl TEKYIIETO KOHTPOJISA: KOHTPOJbHAas paboTa, JUArHOCTHYECKas KOHTPOJbHAs
pabota, maboparopHas paboTa, mpakTHueckas paboTa, TECT, YCTHBIH OTBET, paboTa B TETpajH,
pedepar, TPOEKT, TEPMUHOJOTMUECKUNW  JTUKTAHT, OJHII-OMPOC, pelieHHe Y4eOHBIX 3ajad,
TeMaTh4deckas pabota, cooOIlieHue, JokIaj, Oecena, paboTa ¢ TEKCTOM, IKCKYPCUS

Texyiuit KOHTPOIb OCYIIECTBIAETCS B XOJI€ U3yYEHHS TEMBbI, MPAKTUUECKU MPOBOIUTCS
Ha KaKIOM YpOKE, MMEeT IMArHOCTHUYECKYIO0 HAIPAaBJICHHOCTH, JTA€T BO3MOXKHOCThH MOJYYUTH
CBOCBPEMEHHYIO HH(POPMAIIHIO 00 OBJIAICHUU YYAINTUMUCS OCHOBHBIMH YMEHUSMHU H HABBIKAMU
¥ BOBPEMs YCTPAHATh BO3HUKAIOIINE TPOOIIEMBI.

Temarnueckuii KOHTPOJb TMPOBOJMUTCS IMOCIIC M3YYCHHS OTICIBHOTO pasjenna Kypca, B
KOHIIE HanOoJee BaXXHBIX TeM. MIToroBeie paboThl MPOBOSATCS MO UTOTaM MOIYTOIUS U rojia.

Jns  ycnemHoM peanu3anmuu  paboyeil  mporpaMMel
00pa3oBaTeNbHON JEATENBHOCTH C MPUMEHEHUEM AJIEKTPOHHOTO OOYyUeHHUS M TUCTAHIIMOHHBIX
oOpa3oBaTenbHbIX TexHonoruil. [Ipm HEOOXOAMMOCTH JomyckaeTcs UHTerpamus ¢GopMm

BO3MOXHO OCYHIICCTBJICHUC

00yd4eHus1, HapUMep, OYHOTO M AJIEKTPOHHOTO OOYYEHHS C MCIOJIb30BaHUEM JTHUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOIOTUI

[TpoMexxyTouHast aTTecTaus MO XUMHU TPOBOJUTCA | pa3 B TOJ B Mae - no umozam
meKywe20 KOHMPOJs, UMo208dsi OMMEMKd Onpedeisemcs KAk cpedHee apugmemuyeckoe

MEeKYWUx Ommemox, @QUKCUPYIOWUX OOCIUdCeHUe YPOBHA NOO20MOBKU  00YYAIOUUXCAL.







