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nonoaHeHusaMu ot: 29 nexabps 2014 r., 31 nexabps 2015 1., 29 urons 2017 r., 24 centsadps,
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npodeccruonanpHoro oopazoBanus [Iporokon Nel4 ot 30 HosOpss 2022 T., IpOrpamMMBI
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1. O0mas xapakrepucTuka pado4eii mporpaMMsbl 0011e00pa30BaTeIbHOr0 Y4eOHOI 0 IpeaMeTa

«XuMua»

1.1. MecTo OUCHUILIMHBI B CTPYKType OCHOBHOH mNpogeccnoHaIbHOI 00pa3oBaTebHOM

NPOrpaMMblI

O0611e006pa3zoBaTEILHOTO

npeaMera  «XUMUs»

u3y4yaercs Ha

0a30BOM  ypOBHE B

0011eo0pa3oBaTebHOM IHKJIE Y4eOHOrO IUIaHa OCHOBHOM mpodeccrHoHalbHOW 00pa30BaTENbHOM
nporpammbl 1o npodeccuu: 15.01.05 Cpapmuk (py4HON M YaCTHYHO MEXAaHHW3MPOBAHHOW CBApKH

(HaruTaBKM))

1.2. llenn 1 nuIaHUpPYeMbIe Pe3yabTaThl 0CBOEHHUSI MpeaIMeTa
1.2.1. lleau u 3a1a4u y4eOHOr0 NMpeaMeTa
DopMHUpPOBAaHUE Y CTYJECHTOB TMPEACTABICHUS O XHMHYECKOM COCTaBJISIIOIIEH €CTECTBEHHO-
Hay‘-IHOI\/'I KapTUHBI MHpa KaK OCHOBBI IPUHATHUA pGHIGHI/Iﬁ B JKHU3HCHHBIX M TIIPOU3BOJCTBCHHBIX

CUTYaIIMIX, OTBETCTBEHHOTO TMIOBEJICHUS B IPUPOIHOM Ccpejie.

3agauy AUCHMILIMHBI:
1) chopmupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX MTPOIIECCOB U SIBJICHHM
B OKpY)XaroIlel cpeje, IMEeTOCTHONW HAydHOW KapTHHBI MHpPA, B3aUMOCBSI3M M B3aMMO3aBHCHMOCTH
C€CTCCTBCHHBIX HaYK,
2) pa3BUTh YMEHHS COCTABIISITH (POPMYITBI HEOPTraHUUSCKUX M OPTaHHUECKHUX BEIECTB, YPAaBHEHUS

XUMUYECKAX PEAKLUH,

AKCIIEPUMEHTOB,

OOBACHATL WX CMBICH,

MHTEPIPETUPOBATh  PE3YJIbTATHI

XUMHNYECKUX

3) chopMupoBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX XUMHUYECKHX OSKCIECPUMEHTATbHBIX
HCCIIeIOBaHUI ¢ coOMoieHneM MpaBwil 0e30MacHOro oOpalleHHsl ¢ BellecTBaMu U J1a00paTOpHBIM

000pyI0BaHUEM;

4) pa3BUTh yMEHHS HCIOJb30BaTh HH(MOPMAIUIO XUMHYECKOTO XapakTepa U3 pa3IHuHbIX

HUCTOYHHUKOB,

5) chopmupoBaTh yMEHHsI MPOTHO3UPOBATH MOCIEJCTBUS CBOCH NEATEILHOCTH M XUMHYECKUX
MIPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IIPOIECCOB;
6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHUH XUMHUYCCKON HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COITMATBHOM U TTPOU3BOIACTBEHHOM cep.

1.2.2. IlnaHupyemble pe3yJbTaTbl OCBOEHHUSI 001e00pPa30BaTeJbHON JUCHUINJIUHBI B
coorBeTcTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Koa u IInanupyemble pe3yabTAThl 0CBOECHUS AUCHHUILIMHbI

HAUMEHOBaHU

e

¢opmupyempix | O0mme JAucuuniaMHapHbIe

KOMIIeTeHI M ii

OK 01. B yacTi Tpy/10BOro BOCIIUTAHUS: - BIQJIETh CUCTEMON XUMHUYECKUX

Bri6upath - TOTOBHOCTb K TPYAY, OCO3HAHUE 3HAHUU, KOTOPAst BKJIIOYALT:

CHOCOObI [EHHOCTH MacTepCTBa, TPYI0JIt00uE; OCHOBONOJIATAI0IIME TTOHATHUS

peuieHus 3a1a4 | - TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH (XUMUYECKHI 2JIEMEHT, aTOM,

npodeccuoHall | TEXHOJIOTUYECKOU U COLMATbHON 3JICKTPOHHAast 000J104Ka aToma, S-, p-, d-

bHOU HaIpPaBIEHHOCTH, CIOCOOHOCTH AIIEKTPOHHBIE OPOUTATH ATOMOB, HOH,

NEATENbHOCTH | MHULIMMPOBATH, IUIAHUPOBATH U MOJIEKYJIa, BAJIEHTHOCT,

MPUMEHUTENIBH | CAMOCTOSITENIBHO BBITIOJIHSITH TAKYIO ANEKTPOOTPUIATENBHOCTD, CTENIEHD

0 K Pa3JIM4HbIM | JAESITEIbHOCTD; OKHCIICHUS, XUMUYECKas CBSI3b, MOJIb,

KOHTEKCTaM - UHTEpeC K pa3Iu4HbIM cepam MOJISIpHAs Macca, MOJISIPHBINA 00beM,
npodeccruoHabHOM e TENBHOCTH, YIIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS
OBJajieHHe YHHBEPCAJIbHBIMU rpynna, pajukai, U30MepHusl, U30MEPHI,
yueOHBIMHU MO3HABATEIbHBIMH TOMOJIOTUUECKHH psiJi, TOMOJIOTH,
AeHCTBUSAMMU: YTJI€BOJIOPOIbL, KUCIOPO- U




a) 0a3oBbIe JIOTHYECKHUE AeiicTBHS:

- CAaMOCTOSITEIBHO (POPMYIUPOBATH U
aKTyaJIM3upoBaTh NpobIemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK
WJIH OCHOBAHUS IS CPABHCHUS,
KJIaccu(UKAIIN 1 0000IICHUS;

- OIIPENIEISTh e ICATEIIHBHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPUH UX
JOCTHIKEHHS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B pACCMATPHUBAEMBIX
SIBJICHUSIX;

- BHOCUTBH KOPPEKTUBEI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
TIEJISIM, OI[EHUBATh PUCKH MTOCIICICTBUI
NeSITEIILHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIILICHUE ITPU
PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a3oBbI€e HCCIEA0BATEIbCKHE
NefCcTBUSA:

- BJIAJICTh HABBIKAMHU YUEOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM
JEeSITeTbHOCTH, HaBBIKAMH Pa3peIIeHHS
npooseM;

- BBIABJIATH IPUYUHHO-CJIE/ICTBEHHBIE
CBSI3M UM aKTyaJIM3UpOBaTh 337a4y,
BBIJIBUTaTh THIIOTE3Y €€ PEeLICHUS,
HaXOJUTh apryMEHTHI JJIS I0Ka3aTeIbCTBa
CBOUX YTBEP)KIEHUIl, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHaJIM3UPOBATH IOJIyYEHHBIE B XOJI€
pelIeHUs 3a/1a41 Pe3yabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTD,
IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U TPAKTHYECKYIO
00JacTH KU3ZHECSITENLHOCTH;

- YMETbh HHTETPUPOBATH 3HAHUSI U3 Pa3HBIX
IpeIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIE UJCH, TIPEIaraTh
OpUTHHAIIbHBIE MTOIX0/IbI U PELICHHUS;

- CIIOCOOHOCTDH UX MCIIOJIH30BAHUS B
MO3HABATEIBHON U COLIMATTbHOM MTPAKTHKE

a30TCoJeprKalIue COCIMHEHMUS,
OMOJIOTMYECKH aKTUBHbBIC BEIIECTBA
(YyrimeBopl, )KUPBI, OETTKK), MOHOMED,
MOJMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS,
KpUCTaJUTMUECKas pelieTKa, THITbI
XUMUYECKUX PEaKni (OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIE, K30-U
SHAOTEPMUUYECKHE, PEAKIIMNH HOHHOTO
00MeHa), pacTBOP, JIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JIEKTPOIUTHYECKAS
JIUCCOIMAIINS, OKUCITUTEND,
BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOM
peakuuu, XuMUYECKOe paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHS XUMHUUECKOTO
CTPOEHHUS OpPraHNYeCcKuX BemecTs A.M.
Bbytneposa, Teopust 351€KTPOIUTHUECKON
JIMCCOLIMAIAH, TIEPUOINYECKUHN 3aKOH
H.N. MenaeneeBa, 3akOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XHMHH,
(haKTOJIOTHUECKHUE CBEICHUS O
CBOICTBAax, COCTaBe, MOJYYEHUH 1
0€301acHOM HCIOJIb30BAHUHT
BaKHEHIINX HEOPraHUYECKUX U
OpraHUYECKUX BEILECTB B OBITY U
MPAKTHYECKOH IeATEIbHOCTH YEJI0BEKa;
- YMETb BBIABIIATH XapaKTEPHbIE
MPU3HAKU U B3aUMOCBSI3b NU3YUEHHBIX
MOHATUH, TPUMEHSTh
COOTBETCTBYIOILIE MOHITHS IPU
OTIMCAHUU CTPOEHHS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB U UX MPEBPALICHUI; BBISBIATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMUA U TIPEJICTABICHUSIMHU
JIPYTUX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

- YMETb UCIOJIb30BaTh HANMEHOBAHUS
XUMHYECKUX COCTMHEHUN
MEXIYHApOJIHOTO COI3a
TEOPETUYECKON U MPUKIIATHOW XUMHUHU U
TPUBHUAIbHbBIE HA3BAaHUS BAXKHEUIITUX
BEIIECTB (STUJICH, alleTUJICH, TIIUIIEPHH,
deHon, popmanbaerui, ykcycHas
KUCJIOTa, TIUINH, YTapHbIHN ras,
YIJIEKUCIBIN Ta3, aMMHUaK, TamieHas
U3BECTb, HETallleHas! U3BECTh, TUThEBAs
CoJia ¥ IPYTHX), COCTABIATh POPMYITBI
HEOPraHMYECKUX U OPTaHUIECKHX
BEIIECTB, YPABHEHUS] XUMHUYECKHUX
peaxiuii, OObSICHITh UX CMBICIT;




MOATBEPK/IaTh XapaKTePHbIC
XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU
Y 3aMUCSIMU YPAaBHEHHUM XUMHUUYECKHUX
peakuui;

- YMETh YCTaHaBJIUBAThH
MIPUHAJICKHOCTh U3yYE€HHBIX
HEOPraHUYECKUX U OPTraHUuYECKUX
BEILIECTB K OIPECIICHHBIM KJIaccaM U
rpyniaM COeUHEHUN,
XapaKTEepPU30BaTh UX COCTAaB U
BAKHEWILIE CBOMCTBA; ONIPENEIATh
BHJIbI XUMHYECKUX CBSI3EH
(xoBaneHTHAas, HOHHAsI, METaJUTHYeCcKas,
BOJIOPOIHAS ), TUITBI KPUCTAIUTMYECKUX
pelIeTOK BEIECTB; KIAaCCU(PUIIUPOBATh
XUMUYECKUE PEaKIINH;

- chopMupoOBaTH MIPEACTABICHUS: O
XUMHYECKOW COCTABJISIONICH
€CTECTBEHHOHAYYHOU KapTHHBI MHUPA,
POJIM XUMUU B TIO3HAHUH SIBJICHUI
MPUPOJIBI, B GOPMUPOBAHUN MBITILICHHS
U KYJIbTYpBI TIUYHOCTH, €€

(G YHKIIMOHATLHON TPAMOTHOCTH,
HEOOXOMUMOM ISl PEIICHHS
MIPAKTUYECKUX 33]1a4 U IKOJIOTUYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOHON CpeELE;

- YMETh IIPOBOJIUTH PACUYETHI 110
XUMHYECKUM (popMyraM U ypaBHEHUSIM
XUMUYECKUX PEaKUui ¢
HCIO0JIb30BaHUEM (PU3NYECKUX BEIHUMH,
XapaKTEPU3YIOLIUX BEUIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MACCHI,
o0beMa (HOpMaJIbHBIC YCIIOBHUS ) TA30B,
KOJIMYECTBA BEILLECTBA; UCIIOJIb30BAThH
CHUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATUSA PEIIEHUI B KOHKPETHBIX
JKW3HEHHBIX CUTYaLIUSIX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons3oBats
COBpEMEHHbIE
cpeacTBa
MIOMCKA,
aHaIu3a u
UHTEepHpeTaluu
uHpOpMalUU U
MH(pOPMAIIMOHH
bI€ TEXHOJIOTHH
ISt

B o0.1acTH IEHHOCTH HAYYHOI 0
NMO3HAHUS:

- chopMUpPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM
MPAKTHKH, OCHOBAaHHOTO Ha JHaJore
KYJIBTYp, CHOCOOCTBYIOIIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHHE SI3bIKOBOM U
YUTATEIhCKOM KYIbTYPHI KaK CPE/ICTBA

- YMETb IJIAHUPOBATH U BBHIMIOJIHATH
XUMHWYECKUN IKCIIEPUMEHT
(peBpallleHNs] OPraHMYECKUX BEIIECTB
IpY HarpeBaHuM, NOJy4YEeHUE STHUIIEHA U
W3YyYEHUE €r0 CBOMCTB, KAUECTBECHHBIE
pEaKLMU Ha ajbJeru/Ibl, Kpaxmal,
YKCYCHYIO KHCJIOTY; I€HaTyparus
0€JIKOB NP HarpeBaHUH, [IBETHbIC
peakuuu OeNKOB; MPOBOIUTH PEAKIIMU
HMOHHOTO 0OMEHa, OTIPENIEIATh CPEIy
BOJHBIX PaCTBOPOB, KAUECTBEHHBIE




BBIIIOJIHEHUS B3aUMO/JICHCTBUS MEXKY JIIOJIbMU U peakuuu Ha cyabdar-, KapOoHaT- U
3aja4 [I03HAHUS MUDA; XJIOPUJI-aHUOHBI, Ha KATUOH aMMOHHMS;
npodeccroHan | - 0OCO3HAaHHE LIEHHOCTH Hay4HOMH pelaTh AKCIEPUMEHTAIbHbIE 33a4U 110
BHOM JEeSITEIbHOCTH, TOTOBHOCTB OCYHIECTBIIATh | TemaM "Metamisl" u "Hemeramnsl") B
JEATENbHOCTH | IPOEKTHYIO M MUCCIIE0BATENbCKYIO COOTBETCTBUU C IPaBUIAMU TEXHUKH
JEeSITeIbHOCTh MHJIMBUTYyaJIbHO U B 0€e3011acCHOCTH IIPU OOPALIEHUU C
rpyIIe; BELIECTBAMU U J1a00PATOPHBIM
OBiageHue yHHUBepcaJIbHBIMH 000py0BaHUEM; NIPENICTABIIATD
Y4eOHBIMHU MO3HABATEIbHBIMH pe3yJIbTaThl XUMUYECKOTO
AelCTBUSIMU: JKCIIEPUMEHTa B (JOPME 3aIUCU
B) padora ¢ nnopmaumeii: YPaBHEHUH COOTBETCTBYIOIIMX PEAKLUN
- BJIAJIETh HaBbIKAMU TIOJyYEHHUS U (GOpPMYyIUPOBATH BBIBOJBI HA OCHOBE
nH(pOpMalLIUK U3 UCTOYHUKOB Pa3HbIX ITHUX PE3yJIbTaTOB;
TUIIOB, CAMOCTOSATEIBHO OCYILECTBIATh - YMETh aHAJIU3UPOBATh XMMHUECKYIO
MOMCK, aHAJIU3, CHCTEMATU3ALUIO U MH(pOpPMALIKIO, TIOTYIaeMYI0 U3 Pa3HbIX
MHTEpIpeTaio UH(QOPMALIUY PA3INYHBIX | HCTOYHUKOB (CPEACTB MACCOBOM
BHJIOB ¥ (QOPM TpEACTABICHUS; uH(popmanuu, cetb UHTEpHET 1
- CO3/1aBaTh TEKCTHI B Pa3INYHbIX pyrue);
(dopmaTax ¢ ydeToM Ha3Ha4eHUs - BJIaZICTh OCHOBHBIMU METOJaMU
nH(pOpMalLIUY U 1IeJIeBOH ayAUuTOPUH, HAy4YHOTO MO3HaHUS BEUIECTB U
BBIOMpAsi ONTUMAJIBLHYIO (hOPMY XMUMHUYECKUX SIBJICHUN (HaOoieHue,
MIpe/ICTaBICHUS U BU3yalU3aliy; U3MEepeHHe, IKCIIEPUMEHT,
- OLIEHUBATh JIOCTOBEPHOCTb, MOJIEINPOBAHUE);
JETUTUMHOCTh HH(OPMALINH, €€ - YMETh NMPOBOJUTH PACYETHI MO
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO- XUMHUYECKUM (hOopMysIaM U ypaBHEHUAM
TUYECKUM HOpMaM; XUMHYECKHUX peaKIuii ¢
- HCIOJIb30BaTh CPEJCTBA UCIOJIb30BAHUEM (PU3NYECKUX BEITMYUH,
MH(GOPMALMOHHBIX U KOMMYHUKALMOHHBIX | XapaKTepU3YIOILUX BELIECTBA C
TEXHOJIOTUH B PEIICHMH KOTHUTHBHBIX, KOJINYECTBEHHON CTOPOHBI: MACCHI,
KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX | 0ObeMa (HOpMallbHbIE YCIIOBUS) Ia30B,
3ajau ¢ coOoAeHueM TpeOoBaHUM KOJINYECTBA BEILECTBA; UCIOJIb30BATh
SPrOHOMMKH, TEXHUKH 0€3011aCHOCTH, CHUCTEMHbIE XUMUYECKUE 3HAHUS IS
TUTHEHbI, pecypcocOepeXeHNns, IPABOBbIX | IPUHATHUS PEIIEHUI B KOHKPETHBIX
U 3TUYECKUX HOPM, HOPM KU3HEHHBIX CUTYalLlUsX, CBA3aHHBIX C
MH(POPMALMOHHON 0€3011aCHOCTH; BEIIECTBAMU U UX IIPUMEHEHUEM
- BJIJIETh HABBIKAMU PaclO3HABaHUs U
3aUThl MHGOpMaAIMK, HTHPOPMALTMOHHON
0€3011aCHOCTH JIMYHOCTH;
OK 04. - FOTOBHOCTb K CaMOpa3BUTHIO, - YMETh IJIAHUPOBATh U BBIIOJIHSTH
D¢ pexTuBHO CaMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHUIO; | XUMUYECKUHN 3KCIIEPUMEHT
B3aMMO/JICHCTBO | -OBJIa/IeHHE HaBbIKaMU y4eOHO- (mpeBpallleHns: OPraHMYeCKUX BEIIEeCTB
BaTh U MCCIIEIOBATENBCKOM, IPOEKTHON U IIPY HarpeBaHUN, MIOJIy4E€HUE TUIIEHA U
paboTath B COLIMAJIBHOW JESTENBHOCTH; W3YyYEHUE €r0 CBOMCTB, KAUECTBECHHBIE
KOJUIEKTHBE U | OBJIaiecHHe YHUBEPCAJIbHBIMHA peaKuu Ha aubpAEeTUIbl, Kpaxmall,
KOMaHJIe KOMMYHUKATHBHBIMH J1eHCTBUSIMH: YKCYCHYIO KHCJIOTY; IeHaTyparus

0) coOBMeCTHas JIeSITeJIbHOCTD.

- IOHUMATh M UCII0JIb30BaTh
MPEUMYIIECTBA KOMaHIHOW U
WH/IMBHUTyaIbHON paboThI;

- IPUHUMATh LIEJTH COBMECTHOM
JIeSITEIbHOCTH, OPTaHH30BBIBATh U

0€IKOB NP HarpeBaHUH, IIBETHbIC
peakuuu 6eJIKOB; MPOBOANUTH PEaKIUH
HMOHHOTO 0OMeEHa, OTIpeNIeNIATh CPeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE
peakuuu Ha cyabdar-, KapOoHaT- U
XJIOpUA-aHUOHBI, HA KATHOH aMMOHMS;




KOOPAMHUPOBATH JEHCTBHUS 110 €€
JIOCTHKEHHIO: COCTaBJIATH ILUIAH JICHCTBHI,
pacnpenensaTh pojik ¢ y4eTOM MHEHHI
YYaCTHHUKOB OOCYXJIaTh PE3yIbTATHI
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATh U BBINOIHITH paboTy B
YCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICUCTBUS;

- OCyHICCTBJIATH ITIO3UTUBHOC
CTpaTeruueckoe MOoBEJCHUE B Pa3IMUHBIX
CUTyallusiX, IPOABJIATHL TBOPUCCTBO U
BOOOpakeHUE, OBITh MHUITHATUBHBIM
OgiajeHHe YHMBePCAJIbHBIMH
PeryJsiTHBHBIMU el CTBUSIMU:

) NIPpUHSITHE Ce0s U IPYrUX JIO/Iei:

- IPUHUMATb MOTHUBBI U aPT'yYMCHTBI
JPYTUX JIIOJIEN MpU aHallu3€e Pe3ybTaToB
NEeSITeNIbHOCTH;

- IpU3HABaTh CBOE MPABO U IIPaBO APYIUX
JIIOJIEH Ha OIINOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUD C
MO3ULIMHU APYrOro YEIOBEKa;

pelaTh AKCIEPUMEHTAIbHbBIE 33a4U 110
temaM "Meramibl" u "Hemeranns") B
COOTBETCTBUU C IPaBUIAMU TEXHUKH
0e301acHOCTH ITpH 0OPALICHUH C
BEIIECTBAMU U JIAOOPATOPHBIM
000pyI0BaHUEM; TIPEICTABIISATH
pe3yJIbTaThl XUMUYECKOTO
AKCIEPUMEHTA B (hopMe 3aIncu
YPaBHEHUI COOTBETCTBYIOIIMX PEAKLIUN
1 GOPMYITUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTaTOB

OK 07.
ConeiicTBOBATHL
COXPaHEHUIO
OKpyKarouen
Cpenbl,
pecypcocoepex
EHHUIO,
MIPUMEHSITh
3HaHUs 00
W3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUIX

B 00J1acTH 3K0JI0rH4€CKOT0
BOCIIUTAHUA:

- cOPMHPOBAHHOCTH IKOJIOTHUECKOM
KyJbTYpbl, TOHUMAHUE BIUSIHUS
COIMAJIBHO-3KOHOMUYECKHUX MPOIECCOB HA
COCTOSIHME MPUPOTHON U COLMATILHOM
cpenbl, 0CO3HaHUE TI00aTLHOTO
XapaKTepa SKOJOTHIECKUX MPOOIIeM;
- IUTAHUPOBAHKUE U OCYIIECCTBIICHUE
JIEUCTBUI B OKpY’KaIOIIEH cpeie Ha
OCHOBE 3HaHMS 1EJIEH YCTOMYMBOTO
pa3BUTHS YEIIOBEUYECTBA;

AKTMBHOE HENPUATHE ICUCTBUI,
MPUHOCSIINX BPE OKPYKAOILIEH cpeae;
- YMEHHUE [TPOTHO3UPOBATH
HEOJIaroNpHUATHBIC YKOJIOTHICCKUE
MOCIIEJCTBUS TPEAITPUHUMACMBIX
JEWCTBUMN, MPEIOTBPAILIATh UX;

- pacuIMpeHue omnbITa ACSATEILHOCTH
9KOJIOTMYECKOU HaIlPaBIE€HHOCTH;

- OBIIJICHHE HaBBIKaMU y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U
COIIMATLHOM JeSITEeIIbHOCTH,

- chopMupoOBaTH TIPEACTABICHUS: O
XHUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpa,
POJIM XUMUU B O3HAHUM SIBJICHUI
MIPUPOIBI, B POPMUPOBAHUN MBIIILIICHUS
Y KYJbTYpPBI JINYHOCTH, €€

(G YHKIIMOHATLHON TPAaMOTHOCTH,
HEOOXOMMOM ISl PEIICHHS
MPAKTUYECKUX 3a7a4 U SKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY
3I0pPOBbBIO U IPUPOJHOU CpelIE;

- YMETh COOJII0/IaTh MpaBHIIa
9KOJIOTHYECKH I1eJIeCO00Pa3HOTO
MOBE/ICHUA B OBITY U TPYIOBOI
JIEATEIIbHOCTH B LIEJISIX COXPaHEHUS
CBOETO 37I0POBbS U OKPYXKaroLen
MIPUPOJHON CpeJibl; YUUTHIBATh
ONAaCHOCTh BO3JICHCTBHS Ha JKHBBIE
OPraHu3Mbl ONIPEICIICHHBIX BEIIECTB,
IMOHUMAas CMBICIT TOKa3aTelIs
MPEAEIbHON T0IYCTUMOM
KOHIICHTPALIUH




[IK 1.1. Yurats
YEPTEKU
cpeaHen
CJII0KHOCTH U
CJI05KHBIX
CBapHBIX
METAJUIOKOHCTP
YKLIHN

JIP 23 roTOBHOCTH K Tpyy, OCO3HaAHUE
LEHHOCTH MacTepCTBa, TPYA0It00ue

MPII 03 onpenensTs Henu 1eATeIbHOCTH,

3a/1aBaTh apaMeTpbl U KPUTEPUHU UX
JOCTUXKEHUS

MPII 24ucnonb3oBaTh
cpenacTBa MHPOPMAITMOHHBIX
¥ KOMMYHUKAITMOHHBIX
TEXHOJIOTMH B PEIICHUN
KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHu3aIMOHHBIX 32149 C
coOmroeHreM TpeOoBaHMt
SPrOHOMUKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHus,
MIPABOBBIX M STUYCCKHUX
HOPM, HOpM
nH(pOpMaLMOHHON
0e30MacHOCTH

- I1P 04 coBepiieHCTBOBaHUE YMEHUI
UCIIONIb30BATh Pa3HbIC BUABI YTCHUS U
ayJIupOBaHus, IprUeMbl HHHOPMALMOHHO-
CMBICIIOBOH MepepadOTKH MPOYUTAHHBIX U
MPOCTYHIaHHBIX TEKCTOB, BKITIOYAs
TUIIEPTEKCT, TpaduKy, HHPOrpaduKy 1
npyroe (00beM Tekcra s yreHus - 450 -
500 cnoB; 00beM MPOCITYIIAaHHOTO WITH
MPOYUTAHHOTO TEKCTA IS TIepecKasa oT
250 1o 300 cj10B); COBEpIIICHCTBOBAHUE
YMEHU cOo3/1aBaTh BTOPHUYHBIE TEKCTHI
(Te3uchl, aHHOTAIMSI, OT3BIB, PEILICH3US U

Jpyroe)

1.3 IlpumeHeHMe 3JIEKTPOHHOIO O0y4YeHHMS] M TEXHOJOTHl JUCTAHIIHOHHOIO

o0pa3oBaHus

Peanuzanusa conepkaHusi MNporpaMMbl BO3MOXXHA C HNPUMEHEHHUEM 3JIEKTPOHHOTO
oOy4eHHs] M TEXHOJOTHUH JUCTAHIMOHHOTO OOpa30BaHMs, OTKPBITHIX 0OO0pa30BaTEIbHBIX

pECYpCOB.

1.4 Peanu3anms coepKaHus MporpaMmbl Ajs odyuarwmuxcsa ¢ OB3

Peanuzanus conmep:kanusi 00pa3oBaTeNbHON MPOTrpaMMbl U KOHTPOJb PE3YIbTATOB €€
OCBOEHUS Il 00YyYaloIIUXCSd C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI 1 MHBAJIUJIOB
OpPraHU3yeTCs C Y4ETOM OCOOCHHOCTEH MX MCUXO(PU3HUECKOTO PA3BUTHS, HHIUBUIYATbHBIX

BO3MOKHOCTEH U COCTOSIHUS 340pPOBbA.




2. CTpyKTYypa U coJep:kaHue 00111e00pPa30BaTEILHOI0 Y4eOHOro npeamMera « XuMus»

2.1. O0beM y4eOHOr0 mMpeMeTa U BUABI Y4eOHOi#i padoThl

Bup yyeOHol padoThI

Oovem uacoe

Oo0pa3oBaTesibHasi HATPY3Ka (BCero) 108
CamocrosiTeqibHasi padora 36
Y4yeOHass Harpy3ka BO B3aUMOJCHCTBMH C IpemnojaBaTesieM 72
(Bcero)
B TOM YHCJIE:
1a00paTOPHBIC 3aHATUS He
npeodyCMOmpeHo
MPAKTUYECKUE 3aHATHS 34
[IpodeccnoHaaIbHO OPUEHTUPOBAHHOE COICPKAHHE 6
B TOM YHCJIC:
TEOPETHYECKOE 00yUeHHe 3
pakTH4YecKoe 00yueHue 3

Koncynpranuu

Uroroas arrecranus B hopme quddepeHunpoBaHHbIi 3aueT

10



2.1. TemaTuyeckuii MJIaH U COJIeP:KaAHHE MPeAMETA

HaunmenoBanme Conepxxanue yueOHOro Marepuasia (OCHOBHOE H MPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), Oo0be dopmupyembie
pa3aeyioB U TeM J1adopaToOpHbIe M MPAKTHYECKUE 3AHATHS, IPUKJIATHON MOIYJIb M KOMIIeTeHI[H U
4acoB
1 2 3 4
OcHognoe codepocanue
Pa3nes 1. OcHOBBI CTPOEHUSI BellleCTBA 6
Tema 1.1. Conep:xxanue yueOHOro MaTepuaJa 1 OK 05, JIP 11, JIP
Ctpoenue aToMOB CoBpemeHHast MOJieb CTpoeHus: aroMa. CUMBOJIMYECKHUH SI3bIK XUMUU. X UMHUECKHUI 2JIEMEHT. 13, JIP 16, JIP 17,
XUMHYECKUX DnexkrpoHHas KoH(uUryparus aroma. Kinaccupukariss XAMHYECKUX 3JIEMEHTOB (S-, p-, d- JIP 18, JIP 19, JIP
SJIEMEHTOB W IIPUPOJIA | seMeHThI). BaseHTHbIE 31eKTpOHBL. BaneHTHOCTh. DIeKTPOHHAS IPUPOJIa XUMHUUECKON CBS3H. 33
XUMUYECKOH CBA3H ONeKTPOOTPULIATENBHOCTh. BUbl XMMHUECKON CBsI3U (KOBAJIEHTHAs, HOHHASI, METAJUINYECKas, MPII 01,10,14,
BOJIOPOJTHAS) M CTIOCOOBI €€ 00pa3oBaHuUs 21,22, 24
IIpakTuyeckue 3aHATHS MPK 01, MPP 15
= " 3
[Ipaktuueckas padota Nel. Pemenue 3agannii Ha WCMOIB30BAHUE XUMUYECKOW CHMBOJIUKH H [1P 01, 02, 03, 04,
Ha3BaHWM COEIMHEHHH MO 05, 06, 09
HOMEHKJIAType MEXIYHAPOJHOTO COI03a TEOPETHUECKOW M MPHUKIATHOW XUMHUHM M TPUBHATBHBIX OK 05, JIP 11, JIP
Ha3BaHUM MJII COCTABJICHUS XUMHUYECKUX (OpMYNI ABYXaTOMHBIX COCIUHEHUN (OKCHIIOB, 13, JIP 16, JIP 17,
CyabGUI0B, THAPUAOB U T.I1.) U APYTrUX HEOPTraHUUYECKUX COCAUHEHHUM OTIEIbHBIX KJIaCCOB. JIP 18, JIP 19, JIP
[IpakTnyeckue 3ajaHus HA YCTAHOBJICHHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XUMHUYECKUX 33
AJIEMEHTOB U NMEPUOIUUECKUM U3MEHEHHEM CBOICTB XMMHUECKUX 2JIEMEHTOB U UX COEIMHEHUN B MPK 01, MPP 15
COOTBETCTBUHU C MoJiokeHueM llepuoanueckoil cucTeMbl.
IIpo¢deccnoHaAILHO-OPHEHTHPOBAHHOE COACPKAHUE
Tema 1.2. Conepxanue yueOHOIro MaTepuaJia 2 OK 05, JIP 11, JIP

Ilepuoauueckuil 3aK0H
u tabmuma J[. 1.
Menneneesa

[Tepuonnueckas cucrema xumuueckux sneMeHToB .M. Menneneea. duznueckuii CMbICI
[Tepuoanueckoro 3akona /.M. MeHnneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMBbIX UMH MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUECKOTO 31eMeHTa B [leproanueckoii cucteMe. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
Ilepnomnueckoro 3akona J[.11. Menneneesa. [Ipornoss J[.. Menneneesa. OTKpbITHE HOBBIX
XUMHUYECKUX 3JIEMEHTOB.

13, JIP 16, JIP 17,
JIP 18, JIP 19, JIP
33
MPII 01,10,14,
21,22, 24
MPK 01, MPP 15

IIpakTHYecKue 3aHATHS

TP 01, 02, 03, 04,
05, 06, 09

OK 05, JIP 11, JIP
13, JIP 16, JIP 17,
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Pemenne npakTuko-opueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTEepPU3aLUI0

JIP 18, JIP 19, JIP

XUMUYECKUX DJIEMEHTOB «MeTamnyeckre / HeMeTauInueCKHe CBOICTBA, 33
3JICKTPOOTPULIATEIBHOCTh XUMHYECKUX JICMCHTOB B COOTBETCTBUH C MIX DJICKTPOHHBIM
CTpOGI})H/Iel\f Y TIOJIO’KEHUEM B NIEPUOJUYECKON CUCTEME XUMUUYECKUX 3neMeHT01f HN. MP21_:|I_ gé’ 1201114,
MeHnpeneeBay T
IIpodeccuonaibHO-OpHEHTHUPOBAHHOE COJleP:KAHUE

Pazgen 2. Xumuueckue peakuuu 10

Tema 2.1. Tunsr Conep:xaHue yueOHOro MaTepuaJa

XUMHUYECKUX Knaccudukanus u TUIIBI XUMUYECKUX PEAKIMI C yJaCTHEM HEOPTaHWYECKUX BEIIECTB.

peakuui CocraBiieHHE YpaBHEHUH peaKIuii COCTMHECHMSI, Pa3JI0KECHHMSI, 3aMEIeHHs, 0OMEeHa, B T.4. OK 05, JIP 11,
peaKkuuii rOpeHns, OKUCIECHUSA-BOCCTAHOBIICHHUSI. 1 JIP 13, JIP 16,
YpaBHEHUS OKUCTEHUS-BOCCTaHOBIEHUA. CTeneHb OKUCIeHUs. OKUCIUTENb U BOCCTAHOBUTENb. JIP 17, JIP 18,
CocraBneHne U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOIOM JIP 19, JIP 33
ANEeKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEAKIIUU B IIPUPO/IE, MPII 01,10,14,
MIPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACIATSILHOCTA OPTaHU3MOB 21,22, 24
IIpakTHYeckue 3aHATHS MPK 01, MPP 15
[Tpaktrueckas padota Ne2. KonnyecTBeHHBIE OTHOIICHHS B XUMHUH. OCHOBHBIE KOJIMUECTBCHHBIC ITP 01, 02,
3aKOHBI B XMMMH M PACUETHIIO YPABHEHUAM XMMHUYECKUX peaKiuii. MoJib Kak eIMHULA KOJIUYECTBA 3 03, 04, 05,
BenlecTBa. MosspHas Macca. 3aKOHbI COXPAHEHHUs MACChl U SHEPrHU. 3akoH ABoranpo. MonspHbIii 06, 0901
00BEM Ta30B.
OTtHocuTeNnbHAs INIOTHOCTH Fa30B. PacueTsl 10 ypaBHEHUSIM XUMHUECKUX pPeakuil ¢
HCII0JIb30BAHUEM Macchl, 00beMa (HOpMalIbHbIE YCIIOBHSI) Ta30B, KOJMYECTBA BENIECTBA
IIpogeccuoHAILHO-OPHEHTHPOBAHHOE COAEPIKAHUE

Tema 2.2. Conepxanue yueOHOro MaTepuaJa

DNEeKTpOIUTUYECKA Teopus 37eKTpoIUTHUECKON aucconanuu. MoHbl. DneKTpoIuThl, HEANEKTPOIUTHL. Peakiumn OK 05, JIP 11,

SITACCOIALUS U noHHOTO oOMeHa. CocTaBlieHHEe peakiuii HOHHOTO OOMeHa MyTeM COCTaBJICHHS UX MOJTHBIX U 1 JIP 13, JIP 16,

HOHHBIH 0OMEH COKpAaIIeHHbIX HOHHBIX ypaBHEeHUU. KUCIOTHO-OCHOBHBIE peaKinu. 3aJaHusl Ha COCTaBIICHHE JIP 17, JIP 18,
VOHHBIX pEaKLUN JIP 19, JIP 33
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B Tom uncie MPAKTUIECCKUX 3aHSATHIL:

[MpakTuaeckas padborta Ne3. HccrienoBanue TUNIOB (TIO0 COCTaBY M KOJIMYECTBY UCXOAHBIX U

MPII 01,10,14,
21,22, 24

00pa3yromuxcs BeUIeCTB) U MPU3HAKOB XUMUYECKUX peakuuil. [IpoBenenne peakiuii HOHHOTO 3 MPK 01, MPP 15
oOMeHa, OIpeJIeIeHUEe CPEbIBOIHBIX PAaCTBOPOB. 3aJaHUsI HA COCTABJIEHNE HOHHBIX PEAKIIMMA
ITP 01, 02, 03,
IIpogeccuonaibHO-OpHEeHTHPOBAHHOE COJlepKaHNe 2 04, 05, 06, 09
HccnenoBanue TUTIOB (TI0 COCTaBY U KOJIMYECTBY MCXOAHBIX M 00Pa3yIOIMXCS BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakuuil. [IpoBenenue peakuuii HOHHOTO 0OMEHa, OTIpeAeTIEHUE CPEIbI
BOJHBIX PAaCTBOPOB. 3a1aHUsI HA COCTABJICHNE HOHHBIX PEaKIni
Pa3nen 3. CTpoeHue U CBOIiCTBA HEOPraHMYECKHUX BEIIECTB 14
Tema 3.1. Conepxxanue yueOHOTro MaTepHuaJia
Knaccugukanus IIpenmer Heopranndeckoit xumuu. Kitaccuduxanus Heopranumueckux seniects. [Ipocteie n OK 05, JIP 11,
,HOMEHKJIaTypa cokHbIe BerecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIMIECTB (OKCHIBI, THIPOKCHUIBI, KHCIIOTHI, JIP 13, JIP 16,
HUCTPOEHUE cosin). B3auMocBsI3b HEOPraHMUYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BEIIECTBA. 1 JIP 17, JIP 18,
HEOPraHUYECKH Kpucraimndeckue u aMmopHbIe BeecTBa. TUIIBI KPUCTAIMIECKAX PENIETOK (aTOMHaS, JIP 19, JIP 33
XBEIIIECTB MOJIEKY/ISIpHAs, HOHHAS, META/UTHIECKas ). 3aBUCUMOCTh (PU3NIECKUX CBOMCTB BEIIECTBA OT THIIA MPII 01,10,14,
KPUCTAJIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTH BEILECTB OT BUIA 21,22, 24
XUMHUYECKOMN CBSI3M U THIIA KPUCTAJUINYECKON peIleTKH. [IpUUUHBEI MHOI0OOpa3usl BEIIECTB MPK 01, MPP 15
[1P 01, 02, 03, 04,
05, 06, 09
OK 01, OK 02
IIpakTHYeckue 3aHATHS
[Ipaktrueckas padota Ned. HomeHKkIIaTypa HEOPraHUYECKUX BEIIECTB: Ha3BaHUE BEIECTBA OK 05, JIP 11,
HCXOJIS U3 UX XUMHYECKON(HOPMYIIbI HIIM COCTaBICHUE XUMHYECKOW (POPMYITBI UCXOS U3 JIP 13, JIP 16,
Ha3BaHu BermecTBa o MexxayHapoaHou (MIOITAK) niu TpuBranbHOM HOMEHKIATYPE. JIP 17, JIP 18,
Pemenune npakTuyeckux 3aJaHui MO KiIacCH(PHUKAIIMN, HOMEHKIATYpEe U XUMUYECKUM (opMyaam 3 JIP 19, JIP 33
HEOPraHMYECKUX BEIIECTB Pa3MYHbIX KIacCOB (YrapHbIi ra3, yriIeKUCHbIH ra3, aMMHaK, raiieHas MPII 01,10,14,
W3BECTb, HETalleHas W3BECThb, NMHUTHhEBAas COJA M JAPYrUX): Ha3blBaTh U COCTABIATH (HOPMYIIBI 21,22, 24

XMMHUYECKUX BEIIECTB, OMPEICIATh MPUHAIEKHOCTD K KJIACCYy.
Hctounuku xumMudeckoi nHpopmanuu (CpeacTs MaccoBoi nHdpopmaruy, cetb MHTEpHET 1
npyrue). Ilonck nHpopMaly no Ha3BaHUSM, UAEHTH(PUKATOPAM, CTPYKTYPHBIM hopMynam

MPK 01, MPP 15
TP 01, 02, 03, 04,
05, 06, 09

IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COACPKAHUE

Tema 3.2. Dusuko-

Conepxxanue yueOHOIro MaTepuasa
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XUMHYECKUE Mertamnsl. O0mue pu3ndeckue 1 XUMHIECKUE CBOMCTBA MeTauToB. CIIOCOObI MOTyUeHUS.

CBOICTBA 3HavYeHNE METAJIOB U HEMETAJIOB B MPUPO/JIE U KUZHEEATEIbHOCTH Y€JIOBEKA U OPTaHU3MOB. OK 05, JIP 11,

HEOPraHUYECKUX Koppo3zus MeTaioB: BUABI KOPPO3HH, CIIOCOOBI 3alIUTH METAJUIOB OT KOPPO3UHU 1 JIP 13, JIP 16,

BEIIECTB Hemeramner. O0mue puzndeckie u XUMHYECKHE CBOMCTBA HEMETAIIOB. TUNIHMYHBIC CBOCTBA JIP 17, JIP 18,
HemerawioB 1V— VII rpynn. Knaccudukarus u HoMeHKIaTypa coeIMHEHI HEMETAIUIOB. JIP 19, JIP 33
KpyroBopoTsl GMOr€HHBIX 2JIEMEHTOB B IPUPOJIE MPII 01,10,14,
IIpakTHYyeckue 3aHATHS 21,22, 24

3 MPK 01, MPP 15
I1P 01, 02, 03, 04,
[Ipaktuyeckas padora Ne5. CocraBienune ypaBHeHHH XUMHUECKIX PEAKIUA C yIaCTHEM POCTHIX U 05, 06, 09
CJIOHBIX HEOPTaHUYECKUX BEIIECTB: METAJIOB U HEMETAJIOB; OKCUJIOB METAJJIOB, HEMETAJJIOB U
aM(pOTEpPHBIX JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAHMM M amM(pOTEpPHBIX THIPOKCHUJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOUIMX UX CBOMCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJAHUI HA CBOMCTBA, COCTAB, MOJIYYEHHE U
0e30MacHOe UCTI0JIb30BaHUE BAXKHEUIIINX HEOPraHMUECKUX BEIIECTB B ObITY HIIPAKTUUYECKOMN
JeSITeJIbHOCTH YeI0BeKa

IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COJIEPKAHNE

XWMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB (OKCHJIOB, THIPOKCHUJIOB, 2
KHCJIOT, COJiel U JAp.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCTMHEHUH, BBICIITUX OKCUIOB M THIPOKCHUIOB

Tema 3.3. Conep:xaHue yueOHOro MaTepuaJa OK 05, JIP 11,

Unenrudukany CBolicTBa HEOPraHMYECKUX BEIIECTB. MaeHTu(uKaLsI HEOPraHMIECKUX BELIECTB C JIP 13, JIP 16,

q UCIOJIL30BAaHUEM HX (PU3UKO-XUMHYECKHUX CBONCTB,XapPAaKTEPHBIX KAUECTBEHHBIX PEAKIIMH. JIP 17, JIP 18,

HEOPraHMyeCKy KauecTBeHHBIE PEaKLUK Ha CyNb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, Ha KATHOH aMMOHHS 1 JIP 19, JIP 33

XBEIL[ECTB B ToM 4nc/Ie NPaKTHYECKUX 3aHATHIA: 3 MPII 01,10,14,
I[pakTuyeckas pabora Ne 5. «neHTH(HUKALMSA HEOPTAaHUYECKUX BELIECTB. 21,22,24
PeleHue SKCIIEPUMEHTANBHBIX 3a1a4 110 XMMHUUYECKUM CBOMCTBAM METAUIOB U HEMETAILIOB, IO MPK 01, MPP 15
PACIIO3HABAHMIO U MOIYYEHHIO COEIMHEHMI METAIUIOB M HEMETAJLIOB. [P 01, 02, 03, 04,

05, 06, 09

IIpogeccnoHaNbHO-OPHEHTHPOBAHHOE COACPKAHUE

Paznen 4. CTpoeHne 1 CBOMCTBA OPraHNYeCKUX BeIeCTB 22

Tema 4.1. Conepxxanue yueOHOIro MaTepuaJia
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Knaccugukarus [losiBieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer oprannuyeckor xumuu. Mecto OK 05, JIP 11,
,CTPOEHUE U 1 3HA4CHHUE OPTAaHUYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HayK. JIP 13, JIP 16,
HOMEHKJIaTypa XHUMHUYECKOE CTPOCHUE KaK IMOPAIOK COCIMHEHMS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJCHTHOCTH. JIP 17, JIP 18,
OpPraHUYEeCKUX OCHOBHbBIE TIOJIO)KEHUSI TEOPUM XUMUYECKOTO CTPOEHUS OpraHUYecKUx coeauHeHuin A.M. JIP 19, JIP 33
BEIIECTB byrnepoBa. YriepoaHbIii CKelleT OPraHMYeCKOW MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT MPII 01,10,14,
XMUMHUYECKOTO CTPOEHUS MoJieKy. M3omepus u n3omepsl. 21,22, 24
[onsitue o pynkumonansHoi rpynne. Paaukan. [lpuHnumns! knaccudukanum opraHmyecKux MPK 01, MPP 15
coeIMHEHUN. MeXyHapogHasi HOMEHKJIATypa U IPUHIHIIBEI HOMEHKJIATYPbl OPraHUYECKUX I1P 01, 02, 03, 04,
coenuHeHui. [ToHsTHE 00 A30TCOACPKAIINUX COSAMHCHUSIX, OMOJIOTHISCKU aKTHBHBIX BEIIECTBAX 05, 06, 09
(yrneBojax, skupax, Oesnkax u Jp.), BLICOKOMOJIEKYJIIPHBIX COEMHEHUSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO)
IIpakTnyeckune 3aHATHA
[IpakTuueckas padota Ne6. HomeHkaTypa opraHu4ecKux COeTUHEHNN OTACIbHBIX KJIaCCOB
(HacbIIIeHHbIE, HEHACBIIIICHHBIEH apOMaTHUECKUE YIIIEBOIOPOAbI, CIIUPTHI, (PEHOIIbI, AJIbJIETUIbI,
KETOHBI, KApOOHOBBIE KUCIOTHIU JIp.) CocTaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dhopMyI OpraHNYECKHX BEIIECTB OTAEIbHBIX KIACCOB, UCIOIb3Yys UX Ha3BaHUS IO
CHCTEMaTHYECKOW U TPUBHAILHON HOMEHKIAType (ITUJIEH, alleTUJIEeH, IIMLEPUH, (PEHO,
(bopmanbaeru, yKkCycHas KUCIoTa,
ruiuH). PacueTs mpocTeiiieit popmMysbl OpraHMuecKO MOJIEKYIIbI, HCXOIS M3 DJIEMEHTHOTO
cocrana (B %)
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COJlEPKAHNE
Tema 4.2. Conep:xaHue y4eOHOI0 MaTepuaa
CaolicTBa DU3NKO-XMMHUYECKHE CBOMCTBA OPIraHUYECKUX COEJUHEHUH OTIEJIbHBIX KJIACCOB (0COOCHHOCTH
OpPraHUYECKUX KJ1accu(UKaMi 1 HOMEHKJIATypbl BHYTPH KJlacca; FOMOJIOTHUECKUH psi 1 ob1mas popmyia;
COCIMHEHUN n3zomepusi; GU3NUECKue CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOIyYSHHUS):
— MpeJiesIbHbIE YTIIeBOIOPO/Ibl (AJIKaHbI M LIMKIIOAJIKaHbl). |'opeHre MeTaHa Kak OJJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIAa B MPOMBINIJICHHOCTH # ObITy. CBOHCTBa MPHUPOAHBIX YIJIEBOJIOPOIOB, OK 05, JIP 11,
HAaxO0’KJICHHE B IPUPOJIEC U IPUMEHEHUE AJIKAHOB; JIP 13, JIP 16,
— HempeJenbHble (AIKEHbI, aTKUHBI U aJIKaJMEHbl) U apoMaTHYECKHe YIiaeBo1opoibl. ['opeHue JIP 17, JIP 18,
alleTHJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JJIsl CBAPKH U PE3KH METAJIJIOB JIP 19, JIP 33
— KUCIIOPOJICOIepKAIe COeTUHEHUS (CIUPTHI U (eHOIIbI, KAPOOHOBBIE KUCIOTHI M 3(DUPBI, MPII 01,10,14,
QJIbJIETHIbI U KETOHBI, XKUPBI, YIIIEBOIbI). [[pakTHUECKOE TIPUMEHEHUE ITUIICHTIIUKOJIS, 21,22, 24
riuuepuHa, peHona. [lpumenenue gopmanbaernia, aneraibIeruaa, YKCyCHOM KUCI0Thl. Mblia MPK 01, MPP 15
KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT. MOIOIIHE CBOWCTBA MbLTa ITP 01, 02, 03,
04, 05, 06, 09
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— a30TcoAepXKalllue COEAMHEHHs (aMMHBI U aMMHOKMCIOTHI, Oeliku). BplcokomonekyispHble
COCMHEHUS! (CUHTETUYECKHE M OWOJIOTHYECKU-aKTUBHBIC). MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BeHO. [lonmMepu3anys 3TUIIeHa Kak OCHOBHOE HAIPABJICHUE €0 UCIIOJIb30BaHUs.

I'eHeTn4eckas CBA3b MEXIy KlacCaMy OPraHUYECKUX COCITMHEHUI

B Tom uncie MPAKTUHIECCKHUX 3aHATHIL:

[Ipaktudeckas pabora Ne7.CBoiicTBa OPraHMUECKUX COSAMHEHUI OT/IEIBHBIX KIACCOB
(TpuBHaTIBHAS U MEXIYHApOAHAs HOMEHKJIATypa, XMMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJIy4EHUSs):
npeienbHble (AJIKaHbI M [IMKJIOAJIKaHbl), HEMIpeiebHbIE (AJIKEHbI, aJIKUHBI U aIKaJAUEHbI) U

OK 05, JIP 11,
JIP 13, JIP 16,
JIP 17, JIP 18,
JIP 19, JIP 33
MPII 01,10,14,
21,22, 24

MPK 01, MPP 15
I1P 01, 02, 03, 04,

apOMaTHYECKHE YTIIEBOI0POIbI, CIUPTH M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, alTbACTHIBI 05, 06, 09
Y KETOHBI, aMUHBI 1 aMUHOKHCJIOTHI, BBICOKOMOJICKYJISIPHBIE COSTMHEHU. 3a/IaHus Ha
COCTaBJICHUE YPAaBHEHHIN XUMUUYECKHUX PEAKITUIN C yUaCTHEM OPraHUYeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa
U CTPOCHHS
[IpakTnueckas padorta Ne§ . “IIpeBparieHuss OpraHU4eCKUX BEIIECTB PU HArpeBaHUM'".
[Tonydyenue 3TUIeHa U U3YYEHHE €T0 CBOMCTB. MOeMpoBaHe MOJIEKY U XUMHYECKUX
MIpeBpaIleHUH Ha IPUMEepe dTaHa, STUJICHA, alleTHICHA | JIp.
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COIEPKAHUE
Tema 4.3. Conep:xanue y4eOHOI0 MaTepuaa
Wnentuduxaru buoopranmnueckue coenunenus. [Ipumenenne u Ouosiornyeckas posib yriieBooB. OKHUcIeHue
SIOPraHUYECKUX yIJI€BOJIOB — UCTOYHHUK SHEPTUH KUBBIX OPraHU3MOB. OOIaCTH NPUMEHEHUS! aMUHOKUCIIOT.
BEILIECTB, UX [IpeBpaienus 6e1KoB NUIU B opranuzMe. buonorndeckue Gpynkunu 6enkoB. buonorunueckue
3HaYEHUEHU GbyHKIMY )KUpoB. Posib opraHnyeckoil XuMuu B pelieHnH MpooieM NHUieBoi 6e30MacHOCTH
NPUMEHEHUE B Ponb opranndeckoit XuMuM B pelieHUH PO0JIeM SHEPTeTHISCKOM 0€30MacHOCTH, B Pa3BUTHH OK 05, JIP 11,
OBITOBOM U MEHIIMHBI, CO3/IaHUU HOBBIX MAaTEPUaJIOB, HOBBIX HICTOYHUKOB HEPTUU (aJbTEPHATUBHbIE JIP 13, JIP 16,
MPOU3BOJACTBEHHO WCTOYHUKHU dHEeprum). OMacHOCTh BO3AEHCTBUS HA KUBbIE OPTraHU3Mbl OPTaHUUYECKUX BEIIECTB JIP 17, JIP 18,
HIEATEIbHOCTH OTJIENBbHBIX KJIACCOB (YTIEBOAOPOAbI, CIIUPTHI, (PEHOIIBI, XJIOPOPTraHNYECKHUE TPOU3BOTHBIE, JIP 19, JIP 33
YernoBeKa QJIbJICTHJIBI U JIP.), CMBICII TOKAa3aTeJsl MPeAETbHO JOMYCTUMON KOHIICHTPAIIUU MPII 01,10,14,
B ToM 4uncie npaKTHYECKUX 3aHATHIA: 21,22, 24
[IpakTuueckas paGora Ne9. “UneHTH(HKAMS OPraHMYECKUX COCAMHEHUH OTIENBHBIX MPK 01, MPP 15
knaccoB” VneHTH(HUKAIUS OpraHUYecKUX COEAMHEHUN OTIENbHBIX KJIACCOB (HAa TpHUMeEpe 1P 01, 02, 03,
04, 05, 06, 09

AIBACTU OB, KpaxMalia, YKCYCHOﬁ KHCJIOTHI, OCIIKOB U T.H.) C HUCIIOJIb30BAHUEM HX (bI/I3I/II(O-
XUMHUYCCKNX
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CBOMCTB M XapaKTEPHbIX KAUECTBEHHBIX peakuuil. JlenaTypauus Oesika npu HarpeBaHHH.
LIBeTHBIE peakiuy 60enKkOoB. BO3HHKHOBEHHE aHATTUTUYECKOTO CUTHAJIA C TOYKHU 3PEHUS
XMMHUYECKUX IPOLIECCOB IIPU IPOTEKAHUM KAYECTBEHHOM PEaKLUH, [O3BOJIAIOLICH
UACHTUDUIMPOBATH MPEATI0KEHHBIE OPTaHNIECKUE BEIIECTBA

HpOq)eCCI/IOHaJIbHO-OpHeHTI/IPOBaHHOC CoICpKaHuE

Paznen 5. KuHeruueckue u TCEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTHU MMPOTEKAHUA XUMHUNYCCKUX peaKHHifl

Tema 5.1. Ckopoctb
XUMHNYCCKHUX
peaKuui.
XHUMUYECKOE
paBHOBeCHE

Conepxxanue yueOHOro MaTepuaJa

CKOpoCTh peaklMy, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (DAKTOPOB: MPUPOABI pearupyrouux BeIecTB,
KOHLIEHTPALIMK PEAarupyroliuX BELIECTB, TEMIEPATypbl U IJIOUIAJN PEAKIMOHHON MOBEPXHOCTH.
TenoBbie 3¢ (HeKThl XUMUYECKUX peaKIUil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH.

OO6paTumocThb peakiuil. XUMUYECKOE PaBHOBECHE U €r0 CMEIIEHHE 0] JeMCTBUEM pa3INuHbIX
(akTOpOB (KOHIIEHTpAIMS pEareHTOB WK MPOAYKTOB PEAKINH, JaBJIeHNE, TeMIIepaTypa) AJs
CO3/JIaHUs ONTHUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMHUYECKUX rpoueccoB. [Ipuanun Jle [laTense

OK 05, JIP 11,
JIP 13, JIP 16,
JIP 17, JIP 18,
JIP 19, JIP 33
MPII 01,10,14,
21,22, 24

MPK 01, MPP 15

B ToM uncIIe NPAKTHYECKUX 3aHATHH: [P 01, 02, 03,
[TpakTrueckast pabota Ne9 PemnieHne nmpakTUKO-OpUECHTUPOBAHHBIX 3alaHUI HA aHaIU3 (DaKTOPOB, 04, 05, 06, 09
BIUSIOIIUX HAa HM3MEHEHHE CKOPOCTH XMUMHYECKOW peakiu, B T.4. C TMO3HUIMHA 3KOJIOTMYECKH
1enecoo0pa3zHoro MoBeAeHus B ObITY U TPYHOBOM JESATENBHOCTH B LIENSX COXPAHEHHS CBOETO
3J0pOBbS U OKPYKAIOIEeW MPUPOIHON CPEIbI.
Pemenue npakTuko-OpueHTUPOBAHHBIX 33aJJaHUI Ha TpuMeHeHue npununa Jle-llarense s
HAXO0XJICHUS HaMpaBlIeHUS CMEIICHHS PAaBHOBECHS XUMUYECKONW peakuu U aHanu3 (hakTopos,
BIIUSIIOIUX HA CMEIICHNE XUMUYECKOTO PaBHOBECHS
IIpodeccnoHaTBLHO-OPUEHTHPOBAHHOE COIEPIKAHUE
Pasjnen 6. PacTBopnl
Tema 6.1. Conepxxanue yueOHOro MaTepuaJia
[TonsiTre o pacTBOpax
OK 05, JIP 11,
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PacTBOpenue kak ¢pusuko-xuMudeckuii npouecc. PactBopsl. CriocoOb! IPUTOTOBIEHHUS pAaCTBOPOB. JIP 13, JIP 16,
PactBopumocTs. MaccoBast 7011 pacTBOpeHHOTO BemiecTBa. CMBICT MMOKa3aTelsl MpeAesibHO JIP 17, JIP 18,
JIOIYCTUMON KOHIEHTPALMHU U €r0 UCII0JIb30BAaHUE B OLIEHKE IKOJIOTUYECKOW OE30IIaCHOCTH. JIP 19, JIP 33
[IpaBusa 3K0JIOTMUECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY M TPYJIOBOU JCATEIHHOCTH B LIEIIAX MPII 01,10,14,
COXpaHEHHUsI CBOETO 3/I0POBbSI M OKPY)KAIOIIEH MPUPOTHON Cpelibl; OMacHOCTh BO3ACHCTBUSA Ha 21,22, 24
JKUBBIE OPraHU3MBbI OIPEICIICHHBIX BEIIECTB. MPK 01, MPP 15
Pemenune npakTHKo-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI HAa PaCTBOPBI, UCIIOJIb3YEMbIE B ITP 01, 02, 03,
OBITOBOI W TIPOM3BOJICTBCHHOH JICATEIHHOCTH YeJIOBEKa 04, 05, 06, 09
B ToM 4uc/ie npaKTHYECKUX 3aHATHIA:
IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COJIEPKAHNE

Tema 6.2. Conep:xaHue yueOHOro MaTepuasa

UccnenoBanue [IpaBusa 3KOJIOTHYECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY M TPYJIOBOM JAEATEIHHOCTH B IIEIISIX OK 05, JIP 11,

CBOWCTB pacTBOPOB COXPAHEHUs CBOETrO 3JI0POBbA M OKPYXKAIOMIEH MPUPOTHON CpeJbl; OMACHOCTHh BO3JICUCTBUS Ha JIP 13, JIP 16,
YKUBBIE OpraHU3Mbl ONPEJICTICHHBIX BEIIECTB. JIP 17, JIP 18,
Penrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JaHUM HA paCTBOPBI, UCHOJIb3YEMBIE B JIP 19, JIP 33
OBITOBOM M TTPOU3BOJACTBEHHOM EATEILHOCTH YEJIOBEKA MPII 01,10, 14,

21,22, 24
_ MPK 01, MPP 15

B ToM 4unciIe NpaKTHYECKUX 3aHATHIA: TP 01, 02, 03,
[Ipaktuueckas padota Nell «IIpuroroBieHue pacTBOPOBY». 04, 05, 06, 09
[TpuroToBiieHre pacTBOPOB 3afaHHOW (MaccoBoil, %) KOHUEHTpamuu (C MPAKTHKO-
OpPUEHTUPOBAHHBIMHU BOIIPOCAMU) U OTIPEENICHUE CPeJibl BOJHBIX PACTBOPOB.
IIpodeccnoHaIBHO-OPUEHTHPOBAHHOE COJIEPKAHME
Peurenue 3a1ay Ha NPUTrOTOBIIEHUE PACTBOPOB

Pa3nes 7. Xumus B ObITY U IPOM3BOACTBEHHOI /1eSITEILHOCTH YeJI0BEKA

Tema 7.1. Xumus B Conepxanue yueOHOro MaTepuaJa

OBITY U Hoselimue 1ocTmkeHnss XUMUYECKOW HAyKH U XUMHUUYECKOM TEXHOJIOTUU. PoJib xumuu B

HPOI/I3B0IICTB6HHOI71 o0ecneYeHn SKOJIOrHUECKOMH, 3HepreTI/IquI<0171 1 IIHIIEBO 0€30MMacHOCTH, pPa3BUTHH MEAUIIMHBI.

NEeSATENbHOCTH [IpaBuia moucka M aHajaM3a XUMUYECKON HH(POPMALIUY U3 Pa3IMYHBIX UICTOYHUKOB (Hay4Has U

YeJI0BeKa y4eOHO-Hay4Has IuTepaTypa, CpeicTBa MaccoBoil nH(popmaluy, cetb MHTepHET) OK 05, JIP 11,
IIpakTuyeckue 3aHATHSA JIP 13, JIP 16,
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[Mpaktudeckas pabora Nel2. Tlouck W aHanU3 KEHCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB U JIP 17, JIP 18,
TEXHOJIOTHI ¢ ydeTroMm Oynymed mnpodeccHOHAIBHON AEATeTbHOCTH IO TeMaM: BaKHEHIme JIP 19, JIP 33
CTPOMTEINIBHBIE MaTepHUalIbl, KOHCTPYKLHMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa, 4 MPII 01,10,14,
Martepuaibl IJs 3JICKTPOHUKU, HAHOMATepHalbl, TEKCTUJIbHBIE BOJOKHA, MCTOUYHHUKU SHEPTHUU, 21,22, 24
OpraHMYECKHEe U MUHEpaIbHbIE yI0OPEHMS, IEKAPCTBEHHbBIE BEIIECTBA, OBITOBAs] XUMHUSL. MPK 01, MPP 15
3ammTa: [IpencraBnenue pe3yibTaToB pelieHus KecoB B JopMe MUHHU-TOKIIaAa ¢ TPE3eHTaALUEH ITP 01, 02, 03,
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEP:KAHNE 04, 05, 06, 09
IIpoMe:xxyTOYHAs aTTecTAlUA 1O AMcHUILIHHE (AU depeHunPOBAHHBIN 3a4eT) 2

Bcero 72
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3. YcaoBust peaim3anuu nNporpaMmmabl 0611(606[)330B3T€.]1])HOF0 nmpeamMera

3.1. Jlnst peanu3aruy mporpaMmbl y4eOHOTO TIpeMeTa MPeIyCMOTPEH YIeOHbIN KaOUHET

XNUMHUHN

O0opynoBanne yue0HOro kadnnera (HarJsiiHble MOCOOM):
Mebenb U CTallMOHAapHOE 000pyI0BaHKE
JI0CKa KJIacCHas;
CTOJI Y CTYJI JUIS TIPETIOIaBaTelIs;
CTOJIBI U CTYJIbsSI JUIsl 00y4aroIuXcs;
[udpoBoii MuUKpockor — 4 1miT.
Kommnexr Tabnu;
Opranndeckast xumus — 20 1.
Heopranuuaeckas xumust — 10 mir.
Ta6muuer o reorpadun — 10 knace. (pazmep 90x60 cm) — 12 nmuctoB

Harasaubie mocoous:

Komnneknust kKaMeHHBIX CTPOUTENBHBIX MaTEPUATIOB.
Konnexknms «n3BECTHIKI

Komnekuust «ayrys»

Kommexmus «cTanby»

Konneknus «TomiuBo

TexHuyeckue cpeacTBa 00yueHHs:

W

- Hoyr0Oyx
- IIpoextop
- DKpaH

3.2. UudopmanuonHoe odecrieueHne peajsu3aiu NporpamMmbl
O.C. I'abpuensn, I'.I'. JIpicoBa, XuMus B TecTax, 3a/1a4ax U YIPOKHCHHUIX.
O6meoOpa3oBarenbHble TUCIUIUIMHBI, M, Akanemus, 2018 T.
O.C. T'abpuensia, N.I'. OctpoymoBa, Xumusi yaeOHUK A1 Tpodeccueii U CrieruaibHOCTEH
COITMATbHO-9KOHOMUYECKOTO U TyMaHuTapHoro npoduteir, M, Axanemus, 2018 r.
O.C. I'abpuensu, Xumus npaktukyMm, M, Axanemus , 2019 r
O.C. I'abpuensH u ap. XuMus 17151 Tpoeccrii M CrelMaIbHOCTEH TEXHHYECKOTO TTPO(PHIISL.
Vuebnuk, M, Axkanemus, 2018 r.

3.2.1. UuTepHeT-pecypchl

CoNoOR~WNE

https://s.11klasov.ru/8727-himija-11-klass-bazovyj-uroven-rudzitis-ge-feldman-fg.html
https://reshak.ru/reshebniki/ximiya/10/rudsitis/index.html
http://reshator.com/gdz/himiya/

https://olimpiada.ru/activity/357 - onummnuana «I[Tokopu BopoObEBEI TOPEI»
http://hemi.wallst.ru/ - «Xumus. O6pa3oBaTEIbHBIN CAUT IS IIKOJIHHHKOBY
http://www.alhimik.ru/ - O6pa3oBaTenbHbIi CalT IS MIKOJIBHUKOB
http://www.chem.msu.su/rus/elibrary/ - DnekTponHas OnOIHOTEKA IO XUMUN
https://1sept.ru/ - metoauyeckas razera "[lepBoe ceHTSOps"

http://www.hvsh.ru/ - xypran «XuMusi B IIKOJIE»

10 https://hij.ru/ - Hay4HO-NOMYISAPHBII KypHAIT «XUMUS U KH3HBY
11. http://chemistry-chemists.com/ - 37eKTpOHHBII )KypHAT « XUMUKH U XUMHUS)
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http://reshator.com/gdz/himiya/
https://olimpiada.ru/activity/357
http://hemi.wallst.ru/
http://www.alhimik.ru/
http://www.chem.msu.su/rus/elibrary/
https://1sept.ru/
http://www.hvsh.ru/
https://hij.ru/
http://chemistry-chemists.com/

4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOCHHS 00111e00pPa30BaTEeJILHOIO NpeIMeTa

KoHTposb U OIleHKa pe3ysbTaToB OOy4EHUs! OCYLIECTBIISIETCS] IMPENoAaBaTeleM B IIpolecce
MPOBEACHUS MPAKTUYECKUX 3aHATHNA U J1a0OpPaTOPHBIX pabOT, TECTUPOBAHHUSA, A TAK)KE BBHIIOJIHEHHS
o0Oy4aromuMuUCs WHAUBHUIYaIbHBIX 33JaHUM, IMPOEKTOB, HCCIEAOBaHHWMA. Pe3ynbpraTel 0O0ydeHHS
OTIPENIeNIAIOT, YTO OOYyYaroUIfecs OJDKHBI 3HATh, MOHUMATh M JIEMOHCTPUPOBATH 1O 3aBEPLICHHUU

H3yYCHUS

JIUCIIUILINHEI.

OK,
MK

Pa3pgen, Tema

PesynbTaT 00yuenus

THIIBI OLEHOYHBIX MEPONPUATHI

OcHoOBH

0¢€ coJaeprrxaHnue

Pazgen 1. OcHoBBI
CTPOEHHS BelleCTBA

DopMyJIHPOBATH
0a30Bble MOHATHS U
3aKOHbI XMMHMHU

ITOJIOKEHHEM B
MIePUOINYECKON cucTeme
XHUMHYECKHUX 3JIEMEHTOB
J.1. Menneneera

OK 01 |[Crpoenue aToMOB CocraBmars xummnueckue |1. Tect «CTpoeHue aToMOB XUMHUYECKUX
XUMHUYECKUX (OPMYITBI COCAMHEHU B |3JIEMEHTOB U IIPHUPOJIa XUMHUUYECKOM
3JIEMEHTOB U TIPUPOJIA | COOTBETCTBHH CO CBSI3».

XUMHYECKON CBSI3U CTENEHBIO OKHUCIICHUS 2. 3a1aun Ha COCTAaBJIECHNE XUMHYECKUX
XHUMHYCCKHX 3JIEMEHTOB, |(OpMYIT ABYXaTOMHBIX COCTMHECHUI
MCXO/IS1 U3 BAJICHTHOCTH U | (OKCUJIOB, CYIb(UIOB, THAPUIOB H T.I1.).
AJIEKTPOOTPHIIATEIILHOCTH |3. 3aIlaHUs Ha WCIIOIh30BaHHE

XAMHUYECKOM CUMBOJIMKY U HAa3BaHUM
COCIMHEHUH IO HOMEHKJIAType
MEXTyHapOJHOTO COI03a TEOPETUUCCKON 1
MPUKIIATHON XUMUH U TPUBUATBHBIX
Ha3BaHMH JUIS COCTABJICHUS XUMUYECKHUX
dbopMys IByXaTOMHBIX COCAMHEHUI
(OKcuIoB, CyNb(PUAOB, TUAPHUIOB U T.I1.) U
JPYrUX HEOPTaHUYECKUX COCTUHECHUM
OTJIEJIbHEIX KJIaCCOB

OK 01 |Ilepuomnueckuii XapakTepu3oBaTh 1. Tect «Metammuueckue /

OK 02 |[3akon m Tabnuna [[.M. |XUMHUYECKHE 3]IEMEHTHI B | HEMETaJUTMYECKHUE CBOMCTBA,
Menaeneena COOTBETCTBHM C UX AJIEKTPOOTPHUIIATEIILHOCTh M CPOJCTBO K

3JIEKTPOHY XMMUUYECKUX JJIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U TI0JIOKEHHUEM B
MIePUOINYECKON CUCTEME XUMUYECKHUX
snemeHToB J.M. MeHaeneeBay.

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJIEHUE CBS3U MEXKAY CTPOCHUEM
aTOMOB XHMHUYECKHUX 3JIEMEHTOB U
[IEPUOINYECKUM U3MEHEHUEM CBOWCTB
XHUMHYECKHUX DJIEMEHTOB M UX COCIUHECHUI
B COOTBETCTBHUH C MOJIOKEHHUEM
Ilepnoanueckoii cucreme.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus HA
XapaKTepHU3aLHNI0 XUMUYECKUX DJIEMEHTOB:
«MeTamndyeckue / HeMeTalIHYeCKUe
CBOMCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY XUMHUYECKHX
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THIBI OLEHOYHBIX MEPONPUATHI

K
AIIEMEHTOB B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHUEM
B [IEPHOUYCCKON CHCTEME XUMHYCCKUX
anemeHToB .. Menaeneeray
Paznen 2. Xapakrepu3oBaTh THIBI | KonTpoJbHast paGora
XuMHn4yecKkue XHMHYECKHX peaKiumii «CTpoeHue BellecTBa 1 XMMHYECKHe
peakuuu peakuum»
OK 01 |Twurmbl XHMUYECKUX CocraBisaTh peakuuu 1. 3agauun Ha cocTaBiieHNE YpaBHEHHM
OK 04 |peakmmii COCIMHEHUS, PA3JIOKECHUSI, | PEaKIINA:
oOMeHa, 3aMellleHus, — COEIMHEHMS], 3aMEIEHUS, pa3IOKEHHS,
OKHCIUTENLHO- oOMeHa;
BOCCTaHOBUTEJIbHbIE — OKHUCIIUTENIBHO-
peakuuu BOCCTAaHOBUTEIIHHBIX PEAKITHH C
HCII0JIb30BaHUEM METO/a SIEKTPOHHOTO
OanaHca.
2. 3aga4yn Ha pacyeT MacChl BEIIECTBA WIIH
00béMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WU 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKI[MH BEIIECTB;
pacuEThl
Macchl (00bEMa, KOJTMYECTBA BEIICCTBA)
MPOJIYKTOB PEaKIUH, €CIH OJHO U3
BELIECTB UMEET MIPUMECH
Onextponutudeckas |CoctaBisaTh ypaBHeHus  |1. 3agaHus Ha cocTaBlieHUE
JMCCOLIMAUs U XUMHYECKUX PEaKINH MOJIEKYJIIPHBIX M HOHHBIX PEAKIIHi ¢
HMOHHBINA 0OMEH MOHHOTO 0OMeHa ¢ y4acTUEM KUCJIOT, OCHOBAHU U COJieH,
y4acTHEM YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH
HEOPraHMYECKUX BEUIECTB |Cpebl
2. JlJabopaTtopHnas padota "Twurbl
XUMHUUYECKUX peakiui'
Paspnen 3. Crpoenue |HUccienoBarsb crpoenne | Konrpouabnas padora
U CBOlicTBa CBOIICTBA «CBOHCTBa HEOPrAaHHUYECKUX BelIeCTB»
HEOpPraHu4ecKUuxX HEOpraHUu4ecKHuX
BelIeCTB BeleCTB
OK 01 |Knaccuduxamms, Knaccudumnuponats 1. Tect «Homenkiatypa u Ha3BaHHE
HOMEHKJIAaTypa U HEOpraHUYEeCKre HEOPraHMYECKUX BEIIEeCTB UCXOI U3 UX
CTpOEHHUE BEIIECTBA B COOTBETCTBUH |XUMUYECKOUN (POPMYIIBI HIIM COCTABIICHHE
HEOPraHHYECKUX C UX CTPOEHUEM XUMHYECKOH (HOPMYIBI UCXOS U3
BEIIECTB HA3BaHMSI BEIIECTBA 10 MEXIYHAPOIHOMN

WM TPUBUATBHON HOMEHKIIATYPe».
2. 3aauu HA pacyeT MacCOBOM JOJH
(Macchl) XUMUYECKOTO IEeMEHTa
(coenuHeHUsT) B MOJIEKYIe (CMecH).
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InK
3. [IpakTudeckue 3aaHus 1o
KJaccu(UKaIi, HOMEHKIAType U
XUMUYECKUM (HOpMyIaM HEOPTraHUYECKUX
BEILIECTB PA3JINYHBIX KJIACCOB.
4. IlpakTuyeckue 3a1aHus Ha
OTpe/ieTICHNE XUMUYECKOM aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BH A
XUMUYECKOM CBSI3H U TUIIA
KpUCTAJUIMYECKOW pELIETKN
OK 01 |®Dusuko-xumMuueckue |YCTaHABIMBAThH 1. Tect «OcOOEHHOCTH XUMUYCCKUX
OK 02 |cBoiicTBa 3aBUCUMOCTD (DU3UKO- CBOMCTB OKCHUJIOB, KHCJIOT, OCHOBAHHM,
HEOPraHMYeCKUX XUMHUYECKUX CBOMCTB aM(OTEepHBIX THAPOKCUIOB U COTIEI.
BEIIECTB HEOPraHMYECKUX BEIIECTB |2. 3aJaHus Ha COCTABJICHUE YPaBHEHUIMA
OT CTPOEHUSI aTOMOB 1 XUMHUYECKUX PEAKIUHN C ydaCTHEM
MOJIEKYJI, a TAK)KEe TUTIA MIPOCTHIX U CIIOKHBIX HEOPTraHUIECKUX
KPUCTAJUTMYECKOU BEIIECTB: OKCHJIOB METAJJIOB, HEMETAJIJIOB
pereTku 1 aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUM U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHU3YIONINX UX CBOMCTBA U
CrocoObI TIOJTyYEHUS.
3. [IpakTrKO-OpHUEHTHPOBAHHBIC
TEOPETHUYECKUE 3aJaHUsI HAa CBOMCTBA U
MOJTYYCHHE HEOPTAaHUYECKUX BEIIECTB
OK 01 |HUnentudukamms HUccaenosatn 1. ITpakTKO-OpUEHTUPOBAHHBIC 3aJaHUS
OK 02 |HeopraHm4eckux KaueCTBEHHBIC PEAKIIMM  |T10 COCTABJICHHIO XUMHUYECKUX PEAKIIHH C
OK 04 |BemiecTB HEOPraHUYECKHUX BEIIECTB |y4acTHEM HEOPTraHUYCCKUX BEIECTB,
HCIOJIB3YEMBIX I UX UACHTU(UKAIIIH.
2.JIaboparopnas pabdora:
“UnenTudukaius HeOPraHMIECKUX
BEIEeCTB”
Paspnen 4. Crpoenue |UcciaenoBarb crpoenne | Konrpouabnas padora
H CBOIiCTBa cBoiicTBa oprannyeckux («CTpoeHHe H CBOMCTBA OPraHU4YeCcKHX
OPraHMYecKux BelllecTB BellleCTB»
BellleCTB
OK 01 (Knaccugukamus, Knaccupunuponats 1. 3apanus Ha cocTaBiieHHE Ha3BaHUM
CTPOEHHE U OpraHWYECKUE BEIIECTBA B [OPraHUYECKUX COCAMHEHUH 10
HOMEHKJIaTypa COOTBETCTBUHM C UX TPUBHAIILHON MJIM MEKIYHAPOIHOM
OpPraHUYEeCKUX CTPOECHHEM CHUCTEMAaTUYECKO HOMEHKIIaType.
BEIIECTB 2. 3ajaHus Ha COCTABIICHUE TOJIHBIX U

COKpAIIEHHBIX CTPYKTYPHBIX (popMys
OpPraHUYECKUX BEIIECTB OTACTHHBIX
KJIaCCOB.

3. 3amaun Ha ompeeNeHUe MPOCTEUIIIEH
(bopMyITBI OPraHUYECKOM MOJICKYIIBI,
UCXOJIS U3 3JIEMEHTHOTO cocTasa (B %0)
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K
OK 01 |[CgoiicTBa YcraHnaBnuBaTh 1. 3aganus Ha cocTaBlieHUE YpaBHEHUM
OK 02 |opranmyeckux 3aBHCHUMOCTD (PU3UKO- XMUMHUYECKUX PEAaKLUN ¢ yJaCTHEM
OK 04 (coenunenuit XUMHUYECKUX CBOWCTB OPraHUYEeCKHUX BEIICCTB HA OCHOBAHUU UX
OpraHMYECKUX BEILECTB OT |COCTaBa U CTPOCHUS.
CTPOEHMS MOJIEKYII 2. 3agaHus Ha COCTABJICHUE YpaBHEHUIA
XMUMHUYECKUX pPeaKkUnii, WIITOCTPUPYIOLINX
XUMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB IPOTEKAHUSI JaHHBIX
pEaKUUil U TEHETUYECKOU CBA3U
OpPraHMYECKUX BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHple 331241 110 ypaBHEHHUSAM
pEaAKUHUii C yJaCTUEM OPraHMYEeCKUX
BELIECTB.
4. JTaboparopnas padota “TIpeBpamienus
OpraHMYECKUX BEIEeCTB IPU HarpeBaHuu"
OK 01 |HpenTuduxanms HccnenoBath 1.IIpakTHKO-OPUEHTUPOBAHHBIC 3aJAHUS
OK 02 |opranmgeckux KAYECTBEHHBIC PEAKIIMM |10 COCTABIICHUIO XUMUYECKHUX PEAKIUH C
OK 04 (BemiecTB, NX 3HaUCHHE| OPTAaHUIECKUX y4acTHEM OpraHMYeCKHUX BEIIECTB, B T.U.
U IpUMEHEHHUE B COEIMHEHUH OTJIENbHBIX  |HCIOJIb3YyEMBbIX /Ul UX UJIEHTU(DHUKALIUU B
OBITOBOM 1 KJIACCOB OBITY ¥ IPOMBIIIJIEHHOCTH.
MIPOU3BOICTBEHHOU 2.JlabopaTopHas pabora:
NEeITENbHOCTH “UnenTrduKaus opraHndecKux
qeJI0BEKa COE€IUHEHNN OTAEIBLHBIX KIIacCOB”
Pa3znea S. XapakTepu3zoBathb
Kunernuyeckue u BJIMSAIHUE Pa3JINYHBIX
TepMOJAMHAMUYECKH |(aKTOpPOB Ha
€ 3AKOHOMEPHOCTH |PaBHOBECHE U CKOPOCTh
NPOTEKAHUSA XMMHYECKHUX peaKuui
XMMHYECKHX
peakuuii
OK 01 |[Ckopoctb XapakTepu3oBaTh ITpakTKO-OpUEHTUPOBAHHbIE
OK 02 |XuMHYECKUX peaKUUil.|BIUSHUE KOHIICHTPAIIMK |TEOPETUYECKUE 3aJaHHs HAa aHAJIN3
XuMH4eckoe pearupyoumx BemecTB U |(pakTopoB, BIUSAIONIMX Ha H3MEHEHHE
paBHOBeCHE TEMIIEPATYPBI Ha CKOPOCTb | CKOPOCTH XUMUYECKOU pEaKLUu.

XUMHYECKUX PeaKIHii
XapaxkTepus3oBaTh
BIUSTHUE U3MEHEHUS
KOHLIEHTpAIINH BEIIECTB,
peaKkluu Cpebl U
TEeMIIEpaTyphl Ha
CMEULIEHNE XUMUYECKOTO
paBHOBECHS

HpaKTI/IKO'OpI/IeHTI/IpOBaHHBIe 3aJaHus Ha
IMPUMCHCHUC IIPHUHIIUIIA Jle-IllaTense amst
HAaXOXKIACHUA HAIIPABJICHUA CMCIICHUS
paBHOBCCHUA XHUMHUYECKON pCaKknuu u
aHaJlIn3 q)aKTOPOB, BJIMAOIIMX Ha
CMCHICHUC XUMHNYECKOT'O paBHOBCCHUS

Paznen 6. PacTBopbl

HccaenoBarb HCTHHHBIE
PacTBOPHI € 3aJAHHBIMH
XapaKTepuCTUKAMM
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K
OK 01 |Ilonsitre o pactBopax |Pa3nuyarh HCTUHHBIC 1. 3agaun Ha IPUTOTOBJICHUE PACTBOPOB.
OK 02 pacTBOpHI 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
pacyeTHBIC 3a/IaHUs HA JUCIICPCHBIC
CUCTEMBI, UCTIOJIh3yeMbIC B OBITOBOH M
MIPOU3BOJICTBEHHON JCSITETLHOCTH
YeJIoBeKa
OK 01 |UccnenoBanwue Hccnenosats husmko- Jlaboparopuas paboTa
OK 04 (cBoiicTB pacTBOpPOB  |XMMHYECKHE CBOMCTBA “IIpuroroBneHue pacTBOpoB”
UCTHUHHBIX PACTBOPOB
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE COIEP:KaHME (COAEPKAHUE MPUKIATHOTO MOTYJIs1)
Paszpnen 7. OuenuBath nocjeacTBusi|3amura Keiica (¢ yuerom oyayuiei
Xumusi B ObITY U OBLITOBOM U npogeccuoHAJIbHOM 1eSITeJIbHOCTH)
NPOU3BOJACTBEHHOH |NMPOU3BOACTBEHHOM
AeATeJIbHOCTH AesITeJIbHOCTH Ye10BeKa
yeJioBeKa ¢ MO3uI Uit
IKO0JIOTMYEeCKOMH
0€e30MacHOCTH
OK 01 |Xwumus B ObITY U OuenuBath nocnenacTeus |Keiic (¢ yuerom Oymyieit
OK 02 |mpou3BoJCTBEHHOW  |OBITOBOM M poeCCHOHAIBHON e TEIHHOCTH)
OK 04 |nmesrenpHOCTH MPOU3BOJACTBEHHOMN Bo3MoskHBIE TEMBI KEHCOB:
OK 07 |genoBeka nesarenpbHOCTH yenoBeka ¢ | 1. [Toreruienue xiymara u

MO3UIIMH DKOJOTHYECKOH
0€e30MacHOCTH

BBICBOOOKICHHE T'a30BbIX THIPATOB CO JHA
OKeaHa.

2. bynyniye maTepualsl Juis aBua-,
MAIIWHO- ¥ TPHOOPOCTPOCHHUSI.

3. HoBble MaTepuaibl Uit COTHEUHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE PaCTUTEIBLHBIX
npernapaToB
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5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPHO/I PEAJIM3AIINN

OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

COI'JIACHO KAJIEHIAPHOMY ILUIAHY BOCIIUTATEJIBHOM PABOThHI

Hdara Copep:xanme u GpopMblI Mecto Konw1 JIP
JesiTeJILHOCTH NpoBeneHust
OxTs16pb AKXy 1o yOOpKe TeppUTOPUU TEXHUKyMa Teppurtopus | JIP 01, JIP
«OceHHuil cyOOOTHUKY ¢bunuana 04, JIP 10,
TEXHUKYMa B
cene
OxTta0pbcKoe.
Hos6pn Meponpustus NOCBALIEHHOE MeXIyHapOAHOMY JTHIO OTKa3a OT ®Dunuan c. JIP 01, JIP
kypenus. Akius «Kongera 3a curapery» OxTs16peckoe | 04, JIP 09,
Anpenb Konkypc mpoekToB : 3m0poBas Hallus 310pOBasi CEMbs» Ounan c. | JIP 01, JIP
OKT0pBCKOE 04, JIP 06,
JIP 07
Hionb Jenn skomora. Jkoiorudeckas akmus «Yucrast Bomgay dunuan c. | JIP 01, JIP
OKTA0pBCKOE 04, JIP 06,
JIP 10
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