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1. OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O IPEJMETA «XUMMUS»

1.1. MecTo mnpeanmera B CTPYKType OCHOBHOI MNpodecCHOHATBHOH 00pa3oBaTeJbHOM
NPOrpamMMbl
O61eoOpa3oBaTeNbHbIIMIPEIMET « XUMUS) U3ydyaeTcs Ha 6a30BOM ypOBHE B
0011eo0pa3oBaTeIbHOM LKKIIE Y4eOHOrO IIaHa OCHOBHOM NMpodeccuoHanbHON 00pa3oBaTeIbHOM
nporpammsl 1o npodeccuu 15.01.37 Crnecapb-HanaguuK KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB 1
ABTOMAaTHUKH.

TpynoeMKocTh npenmera «XuMus» Ha 06a30BOM ypOBHE COCTaBIIsIeT 72 yaca, U3 KOTOpPBIX 64 yaca —
0a30BbIi MOTYIIb (6 pa3/esioB) U 8 YaCOB — MPUKIIAIHON MoayJb (1 pa3aen), BKIIOYArOIINi
NPaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON Mpo(eccuu Wi CeuaibHOCTH.

[TpuknagHOit MOY/Ib BKIIOYAET OAMH pa3fen. Paznen 7 «Xumusi B ObITY M TPOU3BOCTBEHHOMN
NESTENIbHOCTH YeJIOBEKa» peanusyeTcs A BcexX npodeccuid Ha maTepuane KeicoB, CBA3aHHBIX C
9KOJIOTUYECKOW OE€30MacHOCThI0O W OIICHKOH TOCHEACTBUN OBITOBOM U TPOW3BOJCTBECHHOU
JESITSIILHOCTH, 10 OTPACIIsAM Oyaymiei mpodeccHoHATBHON NeATeIbHOCTH 00yYarONIXCsI.

[lepron oOydeHHs © paclpeneieHHe II0 CeMecTpaMm OmpeieNseT oOpa3oBaTeIbHAs
OpraHu3aIys CaMOCTOSTEIBHO, C YYETOM JIOTUKHA (POPMHPOBAHUS TIPEAMETHBIX PE3YyJbTAaTOB, OOIIMX
U TpOoPEeCCHOHATBHBIX KOMITCTCHIIMH, MEXIPEAMETHBIX CBS3€H C JAPYTMMH JAUCHUATLIMHAMH
0011eo0pa3oBaTeabHOro U 001IEenpodheCCHOHATBLHOTO HUKIIOB YYeOHOT O TIaHa.

1.2. Henu u miiaHupyemMbie pe3yaibTaThl 0CBOEHHS MpeAMeTa

1.2.1. llenu u 3aga4m nmpeaMera

®opMUpOBaHUE Yy CTYIEHTOB MPEACTABICHUS O XUMHYECKOW COCTaBISIOLICH ecTeCTBEHHO-
HAYYHOM KApTUHBI MHUpa KaK OCHOBBI NPHUHSATHUSA PEIICHUN B KU3HEHHBIX M MPOU3BOACTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOIHOM Ccpeie.

3apaum npeamera:

1) chopmupoBaTh TMOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX IMPOIECCOB U
ABJICHUM B OKpYXKAIOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYIbl HEOPTaHUYECKHMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XHUMHUYECKHUX peaklUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEJACHUS MPOCTEUIIUX XUMHUUYECKUX DKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM C COOIIOACHUEM MpaBUil OE30MaCHOTO OOpaIleHUs C BEHIECTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJb30BaTh HH(POPMAIMIO XMUMHYECKOTO XapakTepa H3 pPa3THIHBIX
HCTOYHUKOB;

5) copmMupoBaTh YMEHUsI TPOTHO3UPOBATH MOCIEACTBHUS CBOCH JAEITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX IMPOIIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIDKCHUNH XMMHYECKONW HAYKH M TEXHOJOTHH
JUTSL pa3BUTHUSI COIMATILHOM M MPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyembie pe3yJbTaThbl 0OCBOeHHs 0011e00pa3oBaTeabHoronpeamera B coorserctBuu ¢ ®I'OC CI1O u Ha ocnose PI'OC COO

Koa n
HAHMEHOBaHMHeE
(opmupyembIx
KOMIIeTeHI U

l'[.nalmpyeMbIe PeE3yJbTaThbl OCBOCHUA NIPEAMETA

Oo0mue

OK 01. Beibupath
CIIOCOOBI peLIeHUs
3a7a4
npodeccroHanbHON
JeSITeTbHOCTH
INPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:

- TOTOBHOCTh K TpPYyAy, OCO3HAHHE LEHHOCTH
MacTepcTBa, TPy A0I00He;

- TOTOBHOCTh K aKTUBHOH JEATEIHHOCTH
TEXHOJIOTHYECKOM u COIIMATIBHOM
HAINpPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATD,
IJIAaHUPOBATh MW CaAMOCTOATCIIBHO BBIIIOJIHATH
TaKyI0 JAEATCIbHOCTD;

- HUHTEpeC K Ppa3JInYHbIM chepam
npodecCHOHAIBHOMN 1€ TebHOCTH,
OsilaileHHe YHMBEpPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMH A€l CTBUSIMM

a) 0a30Bble JJOrHYecKHe AeHCTBHS:

- CaMOCTOSTEIbLHO dbopMynupoBaTh u
aKTyaJU3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIHGCTBCHHBIIZ IMMPpU3HAK HJIN
OCHOBaHUs JUIS CpaBHEHUS, KiIaccU(UKAIMH U
00001IeHMS;

- OmpenensiTh UEeNH JeATEIbHOCTH, 3a/1aBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHHA,

- BBISIBJIAITh 3aKOHOMEPHOCTU U IIPOTUBOPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb,
OLCHUBATb COOTBETCTBUC PE3YJILTATOB LECIIAM,
OIICHUBATh PUCKHU MOCIEICTBUI JAESITEIbHOCTH;

- pa3BUBATH Kp€aTHuBHOC MBIIIJICHHUC npu
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe HCCJIE0BATEIbCKHIE el CTBUS:

IIpeamerHbie
- BIJIAIETh CHUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIAraroIue IOHATHUS (XuMHYeCKUit 3JIEMEHT, aTom,

AJIEKTPOHHAsT 000JI0YKa aTOMA, S-, p-, d-IJIEKTPOHHBIC OPOUTATH aTOMOB,
WOH, MOJEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi CBs3b, MOJb, MOJIIpHAas Macca, MOJISIPHBIN
o0beM, yriaepoaHblii cKeneT, (QYyHKIMOHalbHAs Tpyla, paauKal,
M30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKUHN DsIZl, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHUCJIOPOA- M a30TCOJEpIKalllie COEeIMHEHMs, OMOJIOTMYECKH AKTHUBHBIE
BellecTBa (yIiaeBOo/bl, JKUPBI, OEJIKH), MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHUs, KpUCTAIIIMUECKasl pelleTka,
THUIIBI XUMUYECKUX peakuil (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-U
HHJIOTEPMHUUYECKHE, peaKLMd MOHHOr0 oOMeHa), pacTBOP, 3JIEKTPOJIMTHI,

HEIJIEKTPOJIUTBI,  DJICKTPOJIMTUYECKAss  JUCCOLMALMs, OKHUCIUTEIb,
BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOM  peakUuH, XUMHYECKOE
paBHOBECHE), TEOPUUM M 3aKOHbI (TEOpUS XUMHUYECKOTO CTPOCHHS

oprannyeckux BemecTB A.M.ByrtnepoBa, Teopus 3JIEKTPOIUTHUECKOM
auccoumanuu, nepuonnueckuid 3akoH .M. MeHneneeBa, 3akoH
COXpaHEHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOIMYECKHUI S3BIK XUMHH,
(aKkTONOTUUECKHE CBEIEHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHUU W
0€30MacHOM  HWCIIOJIb30BAHUM  BAKHEWIIUX  HEOPTraHMYECKUX U
OpraHN4Y€CKUX BCHICCTB B 6BITy n HpaKTH‘{CCKOﬁ NCATCIIBHOCTU
YeJI0BEKa;

- YMCTh BLBIABJIATH XAPAKTCPHBIC MPHU3HAKKW W B3aMMOCBA3b HM3YUCHHBIX
MOHSATUM, TPUMEHATh COOTBETCTBYIOIIME TOHSATUS TMPU ONHUCAHUU
CTPOCHHUA U CBOMWCTB HCOPTaHUYCCKUX M OPTraHUYCCKUX BCIICCTB M HX
MpEBpAIICHNI; BBIABIATh B3aUMOCBS3b XMMHUYECKUX 3HAHUU C
IIOHATUAMHA n MNpEaACTaBICHUAMU APYyrux €CTCCTBCHHOHAYYHBIX
MPEAMETOB;

- YMCTH HMCHOJIB30BATh HAMMCHOBAHHUSA XUMHWYCCKUX COG)II/IHCHPIP'I




- BJIAJIETh HaBBIKAMH y4eOHO-
HCCJICIOBATEILCKOM u MPOEKTHOM
JIeSTCIIBHOCTH, HaBEIKAMHU paspenieHus
npo0Jem;

- BBIABIIATH HpI/I‘-II/IHHO-CHG,Z[CTBeHHBIC CBsA3HU U
aKTyaJIM3UpOBaTh 3aJavy, BBIIBHIaTh THIIOTE3Y
cec peLHeHI/ISI, HaXOIUTb apI‘YMeHTBI JUIA
JIOKA3aTeIbCTBA CBOMX YTBEPIXKJICHUMU, 3a/1aBaTh
[apaMeTpbl U KPUTCPUU PEILICHUS;

- aHAJIM3MPOBATh IOJYUYCHHBIC B XOJC PEIICHHS
3ada4n pe3y.HI>TaTI>I, KpI/ITI/I‘-IeCKI/I OILICHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBI/IHX;

- YMETh MEPEHOCHUTh 3HAHMS B IMO3HABATEILHYIO
U TIPAaKTHYECKYIO 00JIaCTH KU3HEACITCITLHOCTH;
- yMETh HMHTCTPUPOBATH 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BbIABUT'ATHb HOBBEIC nuacu,
OpPUTMHAJILHBIC MTOIX0/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTUKE

npeaiaraTh

MEKIYHAPOAHOTO COK3a TEOPETHUYECKOM M NPUKIAJHOW XUMHUU U
TPUBUAIBHBIE HA3BaHMS BaXXHEMIIMX BeLIECTB (ITHJIEH, AalEeTHIIEH,
rmnepud, ¢peHon, GopManbaeTu, YKCYyCHasi KUCIIOTa, TIUINH, YrapHbIA
ra3, yrJIeKUCIbId ra3, aMMHUaK, TallleHas W3BECTb, HEralleHas W3BECTb,
MUTBEBAsI COJa M JIPYTUX), COCTABIATH (POPMYJIBI HEOPTAaHUYECCKUX H
OpPraHUYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEaKIHid, OObICHSITDH
MX CMBIC]; NOATBEPKAATh XapAKTEPHbIE XUMUYECKUE CBOKMCTBA BEILIECTB
COOTBETCTBYIOUIMMHU  JKCIIEPUMEHTAMHU U  3alUCSIMU  YPaBHEHUU
XUMHYECKUX PEAKLIUIL;

- YMETh YCTaHABJIUBATh IPUHAIJICKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U
OpPraHMYECKHX BEIIECTB K ONPEACICHHbIM KjaccaM W TIpynnam
COEIMHEHUH, XapaKTepu30BaTb HMX COCTAaB M Ba)KHEWIME CBOWCTBA,
ONpeNeNsiTh BHUJIBI XHMHMUYECKHX CBsi3eld (KOBaJeHTHas, WOHHas,
METaJIJINYecKasi, BOJOPOAHAs), THUIBl KPUCTALIUYECKHX PEIIETOK
BEIIIECTB; KJIACCU(PUIIUPOBATH XUMHUYECKUE PEAKIINN;

- chopMupoBaTh MPEACTABICHUS: O XHMHYECKOM COCTaBISAIOIIEH
€CTECTBEHHOHAYYHOM KAPTHUHBI MUpPA, POJIY XUMHUU B TO3HAHUU SIBJICHUI
NpUPOabl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYypbl JIUYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOIMMOW AN pelIeHUs
MPaKTUYECKUX 3aJlad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0pPOBBIO U IPUPOJHOMN CPEE;

- YMETh MPOBOJIUTH PACUYETHI IO XUMUYECKUM (POpMyJiaM U YpaBHEHUSIM
XUMHUYECKUX pEeaKlUUid C HCIONb30BaHUEM (DHU3MUYECKUX BEJIUYUH,
XapaKkTEePU3YIOIIMX BEHIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacCCHlI,
o0bemMa (HOpPManbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA;
WCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUA I NPUHATHS PEIICHUN
B KOHKPETHBIX XU3HEHHBIX CUTYyalHsIX, CBA3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHanu3a u
MHTEpPIPETALNH

B 00.1acTMIIEHHOCTH HAYYHOI'O IO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33PEHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pasBUTHS HAayKd M OOIECTBEHHOM IpPaKTHKH,
OCHOBAHHOTO Ha Jaore KyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MecCTa B

- yMeTh IUIaHUPOBaTh U BBHIMOJHATH XUMHYECKHH HSKCIIEPUMEHT
(mpeBpallleHus OpraHMYECKHUX BEIIECTB IIPU HArpeBaHWM, IOJIy4EHHE
THJIEHA M U3yYE€HUE €ro CBOICTB, KayeCTBEHHbIE peakUUh Ha
IBJETUABI, KpaxMmall, YKCYCHYIO KHUCIIOTYy; JeHaTypauus OeJIKOB IpH
HarpeBaHuM, I[BETHBIE peaklUUU OENKOB; MPOBOAUTH PEAKIMU HOHHOTO
o0MeHa, OIpeeNIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMH




UHPOpPMALIUU U
uH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
pohecCHOHATBLHOM
JeATEIIEHOCTH

IIOJIMKYJIbTYPHOM MUPE;

- COBEpILIEHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKOM  KYyJbTYphl  Kak  CpEICTBa
B3aUMOJICHCTBUS MEXAY JIOJABMU U IO3HAHUSA

MHpa;
- OCO3HAHME LIEHHOCTH HAYYHOW JESITEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJIATH  MPOEKTHYIO U
HCCJIEIOBATEILCKYIO JeSITeNIbHOCTD
WHJUBUIyAJIBHO U B TPYIIIIE;

OBjaeHHe yHHBEPCAJIbLHBIMH Y4YeOHBIMH

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIAQJICTh HABBIKAMH MOJIYYCHUS WHGPOpPMAIUU
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIISATh IIOUCK, aHAJIU3, CUCTEMATU3ALUIO
U MHTEpHpeTanuio HHQOpPMAIUH Pa3IMYHBIX
BUJIOB B (DOPM Ipe/ICTaBICHHUS;

- CO3lIaBaTh TEKCTHI B PAa3IMUHBIX (hopmarax C
y4eTOM Ha3Ha4YeHUs HHGOpPMALUUA U LEIeBOU
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (opMy
MIPEICTABICHUS U BU3YaJIU3allNH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMallMK, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HUCTOJb30BaTh CPEICTBA WH(DOPMALMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B pEeIIEHUU

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpTraHHu3allMOHHBIX  3aJda4 C CO6J'IIO)I€HI/I€M
Tpe60BaHHI>i SpTOHOMMUKH, TCXHHUKHU

0€30MacHOCTH, THTUEHBI, pecypcocOepekeHus,
OpaBOBBIX M JTHYECKUX  HOpPM,  HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BJIaJIeTh HaBbIKAaMH PACIIO3HABaHMS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHOM 0€30acHOCTH

Ha cyibdaT-, KapOOHAT- U XJIOPHUI-AaHHUOHBI, HA KATHOH aMMOHHSI; peliaTh
AKCIIEpUMEHTANIbHBIE 3a1a4yn o teMaM "Metamiel" u "Hemeramisl") B
COOTBETCTBUH C INpaBHJIAMH TEXHUKU O€30MaCHOCTH NPH OOpaIeHUH C
BelleCTBAMH U JIA0OpaTOPHBIM  OOOPYJOBaHHUEM;  MPEICTaBIAThH
pe3yabTaThl XMMHUYECKOTO JKCIIEpHUMEHTa B (hopMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid u (OpMyIHpPOBATh BBIBOJIBI HA OCHOBE ITHX
pE3yJIbTaTOB;

- yMETh aHAIM3UPOBATh XUMHYECKYI0 HH(OpMalHIO, MOIy4aeMyl U3
pa3HBIX HCTOYHUKOB (CPECTB MacCOBOM MH(pOpMaLuu, ceTb IHTEpHET U
Apyrue);

- BJIaJETh OCHOBHBIMM METOJAaMH HAay4HOrO II03HAHHS BEILECTB U
XUMHUYECKUX sABIEHUN (HaOmogeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI [0 XUMUYECKUM (OpMyJIaM U ypaBHEHUSIM
XUMHYECKHX pEaKIUil C HWCHOJb30BAHUEM (PU3MUECKUX BEIMYHH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl,
oO0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA;
HCIIOJIb30BaTh CUCTCMHbBIC XUMHUYCCKUE 3HAHUS JUIS MPUHSATHS PEIICHUMA
B KOHKPETHBIX XKHU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEUIECTBAMH M UX
IPUMECHEHHUEM




JIMIHOCTH,

OK 04. 3ddexTuBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B
KOJUICKTHUBE U
KOMaHjie

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLUAIBHOU
JESTEIIBHOCTH;

Osgianenue YHHBepCaJbHbIMHU
KOMMYHUKATHBHBIMH eICTBUAMM:

0) coBMecTHasi 1eAITeJIbHOCTD:

- TIOHMMaTb W HCIIOJIB30BATh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH,
OpraHU30BBIBATh W KOOPAMHUPOBATH ACUCTBUSA
10 €€ TOCTHKEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacnpenenarb poJad € Y4ETOM  MHEHMM
Y4aCTHUKOB 00CyX/1aTh pE3yJIbTATHI
COBMECTHOM paboThI;

- KOOPJIMHHUPOBATH WU BBINOJHATH paboTy B
YCIOBHUSIX  PEAJIbHOI0,  BUPTYyaJIbHOIO WU
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYUIECTBIIATH IIO3UTHUBHOE CTPATErHYECKOE
IIOBEJICHUE B PA3JIMYHBIX CUTyalUsIX, IPOSBIATh

TBOPYECTBO u BOoOOpakeHue, OBITH
WHULUATUBHBIM
OsBJagenue YHHBepPCAJbHBIMU

PeryjisiTUBHBIMH € CTBUSIMU:

I') NPUHATHE ce0sl U APYTHUX JIOJeH:

- TPUHUMATh MOTHBBI M apPTyYMEHTBI JAPYTUX
JIOJIeH TPU aHaNu3e Pe3yabTaTOB JAESTEILHOCTH,
- TNpU3HABATh CBOE MpPaBO M TPaBO JAPYTHUX
JI0JIEH Ha OIIMOKU,

- pa3BHUBATh CITIOCOOHOCTH TIOHUMAThH MUD C
MO3UIUH IPYTOro YeI0BEKa,

- yYMeThb IUIAHUPOBaTh U BBIIOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpallleHus OpraHMYECKHUX BEIIECTB IIPU HAarpeBaHUM, IOJIy4EHHE
TUJICHAa M M3Y4YEHHE €ro CBOICTB, KAauyeCTBEHHbIE pEakIUM Ha
IBJETUABI, KpaxMmall, YKCYCHYIO KHUCIIOTYy; JCHaTypauus OEJIKOB IpH
HarpeBaHUH, L[BETHbIE peaklUH OEIKOB; MPOBOAUTH PEAKIIMU HOHHOTO
00MeHa, OIpeNesaTh Cpeay BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIINU
Ha cyJib(aT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KATUOH aMMOHMSI; peIlaTh
JKCIIEpUMEHTaJbHbIE 3a7aun 1o TeMaM "Meramnsl" u "Hemeranns") B
COOTBETCTBUM C NpaBWJIAMH TEXHUKHU O€30IaCHOCTU NpHU OOpallleHUH C
BEIIECTBAMH W Ja0OpaTOpHBIM  OOOpPYIOBAaHWEM;  IPEIACTABIATH
pe3yJabTaThl XMMHUYECKOro 3KCIEpUMEHTa B (hopMe 3almuCH YpaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (OpMyIHpOBaTh BbIBOJIbI HA OCHOBE ITHX
pe3yJbTaToB




OK 07.
ConeilicTBOBaThL
COXpaHEHUIO
OKpYXaroIlIen cpeibl,
pecypcocOepereHuIo,
NPUMEHSTH 3HAHUS
00 “3MEHEeHUHn
KJIUMAaTa, MPUHIIHUIIBI
OEepEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaLUAX

B 001acTHIK010rM4€CKOro BOCIUTAHNS

- c(OpMHPOBAHHOCTH 9KOJIOTUYECKOM
KYyJbTYpbl, IOHUMAHHUC BJIUAHUA COLUAJIBHO-
SKOHOMHYECKUX IPOIECCOB HA  COCTOSIHHE
MPUPOJHON M COIMATBHOW CpPEIbl, OCO3HAHUE
rJ100aTbHOTO XapakTepa IKOJIOTHYECKUX
npo0Jem;

- IUIAHUPOBAHUE U OCYILECTBJICHUE JCHCTBUN B
OKPY’KaIOIIEW cpefie Ha OCHOBE 3HAHMS Lieled
YCTOMYMBOTO pa3BUTHUS YEIOBEYECTBA;

AKTUBHOE HEMPHUITUE JCUCTBUM, MNPUHOCSIINX
BpEJl OKPYXkKaIOIIEH Cpejie;

- YMEHHME TPOTHO3MPOBATH HEOIATONPHUATHBIE
9KOJIOTHYECKHE MMOCJICICTBHSA
MPEAIPUHUMAEMBIX JIEUCTBUM, MPEIOTBpPALIATh
HX;

- pacupeHnue OIThITa
AKOJIOTMYECKOW HAIPaBJIECHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4EeOHO-
MCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JIeSITeIIbHOCTH;

JACATCIIBHOCTH

- chopMHupoBaTh MPEACTABICHUS: O XHUMHUYECKOW COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIM XMMHH B IIO3HAHUU SIBJICHUN
npupobl, B (OPMHPOBAHUU MBIIUICHUS M KYJIBTYPbl JIMYHOCTH, €€
(YHKIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOAMMOW  JUIi  peLIeHHs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpEnE;

- yMeThb COONOJaTh TMpaBWJa OSKOJIOTMYECKH  LEIeco0Opa3zHOro
NOBEJCHUS B OBITY U TPYAOBOM [AEATEIBHOCTH B LEISIX COXPaHEHMs
CBOEr0 3J0pOBbS M OKPYKAIOIIEW IPUPOAHOM CpEIbl; YYHUTHIBATH
OIIACHOCTb BO3JEHCTBUS HA KUBBIE OPIaHU3MBI OIIPENIEIICHHBIX BEIIECTB,
IIOHUMaAas CMBICII ITOKa3aTCJIs1 HpCIICJILHOﬁ IIOHyCTI/IMOI\/JI KOHLCHTpAaLKUn




2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOT'O ITPEJIMETA

«XHUMUSA»

2.1. O0beM npeamMera U BUAbI y4eOHOI padoThI

O06BeM yuebHOro npeaMera

Bcero akageMu4eckux 4acoB

O6m1ast TpyA0€MKOCTh Y4€OHOTO MpeIMeTa 72
B TOM YHCIIE
Bo B3auMOACICTBUU C IPENOJABATEIEM 72
B TOM YHCJIe
JIEKIIMH, YPOKHU 42
MPAKTUYECKUE 3aHSATHUS 30
caMmocTosiTeNbHast paboTa o0yJaromuxcs 0
MPOMEXKYTOUHAs arTectanus (auddepeHIupPOBaHHBINA 2

3a4éT)
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2.2. TemaTnuyecKMil IJIAH U COJEPKAHUE MPeaMeTa

Howmep
ypoka

HaumenoBaunue
pasjeina, TeMbI

Copepxanue yueOHOro MaTepuana

KomnmnuectBo
aKaJeMHUYECKUX
4acoB BO
B3aUMOJICHUCTBUHU
c
MIpero/iaBaTesieM

B ToM uucie

J,YP

I13

CP

dopmupyemele
KOMIIETCHIINH

Paznen

1. OcHOBBI CTPOEHUSI BelleCTBA

1-2

CTpOCHI/Ie aTOMOB
XUMHUYCCKUX

QJICMCHTOB U IIpHUPOJIa

XUMHUYECKOU CBA3U

CoBpemeHHast MOJIeNIb CTPOCHUS aTOMa.
CHMBOJIMYECKUH S3BIK XUMUU. X UMUYECKUH
AJIEMEHT. DJNEeKTPOHHAs KOHPUTypalus aToMa.
Krnaccudukanus XuMHYECKUAX dJIEMEHTOB (S-, p-,
d-snemenThl). BaleHTHBIE 2JIEKTPOHBI.
BanentHocTts. DnekTpoHHas mpupoaa
XUMHYECKOH CBSI3U. DIEKTPOOTPUIIATEILHOCTD.
Buapl xumudeckoit cBs3M (KOBaJICHTHAS,
HWOHHAs, METa/NIMYeCKasi, BOJIOPOIHAS) 1
croco0bI ee 00pa3oBaHUsI.

2

3-4

HpaKTI/IquKOG 3aHATUC

Nel.
«Pemrenue 3agauy»

Pewenue 3a/1aHUI Ha HCII0JIb30BaHUE
XUMHYECKON CHMBOJINKHA 51 Ha3BaHMI
COCIMHEHUN 1o HOMEHKJIaType
MEXIYHAPOAHOTO COK3a TEOPETUYECKOW |
MPUKIATHON XMMHUHU U TPUBUAIBHBIX Ha3BaHUU
JUIS  COCTaBJIEHUS  XMMHMUYECKUX  (popMmyl
JIBYXaTOMHBIX COETMHEHU I (oxcuaoB,
Cynp(uIOB, THAPUAOB U T.I.) U JAPYTUX
HEOPraHWYECKUX  COCAMHEHUN OTJIETbHBIX
KJIaCCOB.

[IpakTHueckue 3aaHusl Ha YCTAHOBJICHHUE CBS3U
MEX/1y CTPOCHHEM aTOMOB XMMHUYECKHUX
3JIEMEHTOB U NEPUOINIECKUM U3MEHEHUEM
CBOMCTB XUMHUYECKUX DJIEMEHTOB M UX
COEJMHEHUI B COOTBETCTBUH C TMOJIOKEHUEM
[TeproIM4eCKON CUCTEMBI.

OK 01
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5-6

[IpakTrueckoe 3aHsITHE
No2.,

«ITepuognueckuit
3akoH u Tabmuna J[.1.
Meuneneesay»

[lepuoanueckas cuctemMa XUMHYECKUX
anemeHTOB /.M. Menneneera. ®u3ndeckuii
cMmbica [Tepuoguueckoro 3akona [1.1.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX AJIEMEHTOB, 00pa3yeMbIX
HMMH MPOCTHIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHH C MOJIO)KEHUEM XUMHUYECKOTO
aneMeHTa B [lepuoguyeckoii cucreme.
MupoB033peHYECKOE U HAyYHOE 3HAUYCHUE
IIepnonnueckoro 3akona /I.1. Menneneesa.
[Iporno3sl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX IJIEMEHTOB.

Pemennie npakTUKO-OPUEHTUPOBAHHBIX
TEOPETHUYECKUX 3aJaHUI HA XapaKTepU3aIUI0
XUMHYECKHX 3JIeMeHTOB «MeTamnnueckue /
HeMeTaJlJIMYeCcKe CBOMCTBA,
ANEKTPOOTPHUIATETILHOCTh XUMHUECKUX
3JIEMEHTOB B COOTBETCTBUU C MX AJIEKTPOHHBIM
CTPOCHHEM U TMOJIOXKEHUEM B IEPUOANYECKOM
CUCTEME XUMHUYECKUX 31eMeHToB J1.1.
MenaeneeBay.

OK 01
OK 02

Pa3zgen

2. XuMH4eCKHe peaKkunu

7-8

TuIbl XUMHYECKUX
peaKkuuit

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIU C
Y4aCTUEM HECOPTaHNYCCKUX BCIICCTB.
CocTraBieHue ypaBHEHUH peakinii CoeTMHEHuS,
pasioXeHus, 3aMenIeHns, OOMEHa, B T.4.
peaxiuii TOpeHus, OKUCICHU-BOCCTAHOBIICHHUSI.
ypaBHCHI/ISI OKHCJICHUA-BOCCTAHOBJICHHS.
Crenens okucnenus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBJICHHUE U YPAaBHUBAHHE
OKHUCJIUTEITHHO-BOCCTAHOBUTENBHBIX PEAKIUit
METOIOM DJIEKTPOHHOTO OajaHca.
OKHCINTENEHO-BOCCTAHOBUTEILHBIC PEAKIINH B
MPUPOJE, TPOU3BOACTBEHHBIX MPOLECCaX U
KHU3HEJCSITSIIbHOCTH OPTraHN3MOB.

OK 01
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9-10

[IpakTrueckoe 3aHsITHE
Ne3.
«KonunyectBeHHbIE
OTHOUIICHHUSA B XUMUN

KonnuecTBeHHBIE OTHOLIEHHS B XUMUH.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl 10 ypaBHEHUSAM XUMHUYECKUX PEaKLUN.
Mounb Kak eIMHHLIA KOJINYECTBA BEILECTBA.
MousipHast Macca. 3aKOHbBI COXpaHEHHS MACChl U
SHepruu. 3aKkoH ABoraapo. MosipHbIi 00beM
ra3zoB. OTHOCHUTEIIbHAS IUIOTHOCTD I'a30B.
Pacuersl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN C
HCIOJIb30BAHUEM MacCChl, 00beMa (HOpMaJIbHbIE
YCIIOBHs) ra30B, KOJIMYECTBA BEIIECTBA.

11-12 | DnekTpoauTrdecKas Teopust FIEKTPOTUTHUYECKON AUCCOIUALIUH. OK 01
JUccoLManus u Nonbl. D1eKTpOINUThI, HEAIEKTPOJINTHL. Peakuiun OK 04
WOHHBII 0OMEH noHHoro ooMena. CocraBieHue peakiui
MOHHOI0 0OMEHa IIyTeM COCTaBJIEHHS MX MOJHBIX
Y COKpAaIIeHHbIX HOHHBIX YpaBHeHMI. Kucnorno-
OCHOBHBIE peaKUy. 3aJaHHsI Ha COCTABJICHHUE
HMOHHBIX PEaKLUM.
13-14 | JlabopaTopHnas pabora | MccienoBanue TUIOB (IO COCTABY U KOJTHUYECTBY
Nel. UCXOHBIX M 00pa3yIOUINXCS BEIIECTB) U
«Turbl XUMHAYECKUX MPU3HAKOB XUMUYECKUX peakunil. [IpoBenenue
peakuuii» peakiuii HOHHOro 0OMeHa, OIpeIeNIeHUE Cpe/Ibl
BOJHBIX PaCTBOPOB. 3a/1aHUsI Ha COCTABJIICHHUE
HMOHHBIX PEaKLUM.
Pasnea 3. CtpoeHue H CBOMCTBA HEOPraHUYECKUX BelleCTB
15-16 | Knmaccudukanus, [Tpeamer HEOPTraHUYeCKOU XUMUH.

HOMEHKJIaTypa U Knaccudukanus HeOpraHMYECKUX  BEIIECTB.

CTpOEHUE [Ipocteie u cnoxuble BemecTBa. (OCHOBHBIE

HEOPraHUYECKHX KJIaCChl CJIOKHBIX BEILECTB (okcumpbl,

BEII[ECTB TUJIPOKCHUIBI, KHUCJIOTHI, conu). B3aumocsssb OK 01
HEOPraHUYeCKUX BEILECTB. ArperarHblie OK 02

COCTOSIHUSI  BemiecTBa. Kpucramnuueckue u
amop¢Hbie BemecTBa. THUIBI KPUCTATTHYECKUX
pemeTok (aTomMHas, MOJIEKYJsipHasi, WOHHAas,
METaJIu4eckasi). 3aBUCUMOCTh  (DU3MUECKHUX
CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOU
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pELIETKHU. 3aBHUCUMOCTh XUMHYECKON
AKTHUBHOCTH BCIICCTB OT BHUJa XUMHYECKOM CBI3U
U TUINA KpUCTAIIMYECKOW pemieTku. [Ipuyamnbl
MHOT000pa3usi BEIIECTB.

17-18

[IpakTUdeckoe 3aHsTHE
Ned.

«Knaccudukanmus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTBY

Homenknarypa HeopraHmuecKux BeIecTB:
Ha3BaHUE BEIECTBA UCXO/IS U3 UX XUMUUYECKOU
(hopMyJIbI HIIM COCTaBICHUE XUMUYECKON
(hopMyJIBI HCXO/I U3 Ha3BaHHMSI BEIIECTBA 110
MexayHapoaHoi (MIOITAK) unu TpuBuanbHOM
HOMEHKJIATYpE.

Pewenne PaKTUYECKUX 3a1aHUI o
KJIaCCU(UKAINY, HOMCHKIIATYpE U XUMHUYCCKUM
dbopmynam HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB (yrapHBIN ra3, YIJICKUCIBINA
ra3, aMMHaK, ralleHas HW3BeCTb, HeraiieHas
W3BECTh, MUTHEBASI COJa U JIPYTUX): HA3bIBaTh U
COCTaBIATh (HOPMYJBl XUMHUYECKHX BEIECTB,
OIIpEeAEIATh IPUHAJUIEKHOCTD K KJIACCy.
HcTounuku xumudeckoi nHGopMaum (CpeicTs
MaccoBol nH(popManuu, cetb UHTEpHET U
npyrue). [Touck nHdopmanuy no Ha3BaHUSIM,
UACHTH(PUKATOpPaM, CTPYKTYPHBIM (opMyJiaM.

19-20

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

Mertamiel. O0uue puznyeckre 1 XuMUIeCcKne
cBoiicTBa MeTaiioB. CriocoObl MOTYUYEHHUS.
3HaueHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U
KU3HEIEATEIIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3ust MeTanmioB: BUIbl KOPPO3HHU, CIIOCOOBI
3aIUATHl METAIIOB OT KOPPO3UH.

Hemerannsl. O0uue ¢puznyeckre 1 XuMHUYecKue
CBOMCTBA HEMETAJUIOB. THUIIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIATypa COEUHEHNN HEMETAJIOB.
KpyroBopoTbl OMOTEHHBIX 3JIEMEHTOB B
MIPUPOJIE.

21-22

DU3NKO-XUMHUYECKHE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

OK 01
OK 02
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CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

HEOPTaHMYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCHUJIOB, KHCIIOT, COJIEH U Jp.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IMPOCTBIX BEIIECCTB, BOAOPOAHBIX COGI[I/IHCHI/If/'I,
BBICIIMX OKCHJIOB U TUAPOKCH]IOB

23-24 | Ilpaktuueckoe 3aHsTie | CocTaBlieHUE ypaBHEHHUH XUMHYECKHMX PEaKLUil
Nes. c y4acTHEM IIPOCTBIX u CJIOXKHBIX
«DU3MKO-XUMUYECKHE | HEOPraHMYECKUX  BEIIECTB:  METAUIOB U
CBOMCTBA HEMETAJUIOB; OKCH/IOB METaJUIOB, HEMETAJUIOB U
HEOPraHUYECKUX aM(QOTEpHBIX  3JEMEHTOB,  HEOPraHUYECKHUX
BEILECTB» KHCJIOT, OCHOBaHUI u aM(pOTepHBIX

THJIPOKCHJIOB; HEOPraHUYECKUX coJiei,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenue npakTuko-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUIl Ha CBOMCTBA, COCTaB,
MoJTy4eHrne 1 0€30MacHOe MCIIOIb30BaHNE
BKHEHIINX HEOPTaHUYECKUX BEILIECTB B OBITY U
IIPaKTUYECKON JESITEIbHOCTU YEJIOBEKA.

25-26 | JIabopaTtopHas pabota | PemieHne  SKCIEepHUMEHTalIbHBIX  3a7ad IO OK 01
Ne2. XUMHUYECKUM CBOMCTBaM METAJIOB u OK 02
«nentudukanus HEMETAJIJIOB, 110 PACIO3HABAHUIO U IOJYyYEHUIO OK 04
HEOPraHUYECKUX COEIMHEHMI METaVIOB U HEMETAJJIOB.

BELIECTB» WneHTudukanuss HEOpPraHMYeCKUX BEIECTB C
UCIOJIb30BaHUEM  MX  (PU3HKO-XUMHYECKHUX
CBOMCTB, XapaKTEPHBIX KAUYECTBEHHBIX PEAKLUH.
KauectBennsie peakiuu Ha cynbdarT-, KapOoHaT-
Y XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS.
Pasnea 4. CtpoeHue H CBOHCTBA OPraHNYeCKHX BelleCTB

27-28 | Knaccuduxarus, [TosiBneHue u pa3BUTHE OPraHUYECKONH XUMHUHU

CTpPOEHHE U Kak Haykd. [IpenMer opraHndeckoi XMMHH.
HOMEHKJIATypa MecTo 1 3HaYE€HHE OPraHUYECKON XUMUU B
OPraHUYECKHUX BELIECTB | CUCTEME €CTECTBEHHBIX HAYK. OK 01

XuMmudeckoe CTPOCHUC KakKk MOPAA0K
COCAUHCHHA aTOMOB B MOJICKYJIC COIJIACHO HX
BaJIcHTHOCTH. (OCHOBHBIE ITOJOKCHHS TCOpHUHn
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XHUMHUYECKOTO CTPOEHUs OpPraHU4EeCKUX
coequHennii A.M. bytiepoBa. VYrieponHslil
CKeJIET OpPraHMYeCcKOil MOJeKysbl. 3aBUCUMOCTb
CBOMCTB BELIECTB OT XUMHYECKOIO CTPOEHUS
MoJieKkyJ1. M3omepust 1 u30Mepsl.

[Tonsatue o pyHKUMOHATBHON rpynme. Panguka.
[TpuHIMIBI KNacCUpUKALMU OPIraHUYECKUX
COCIMHEHMM. MeXyHapogHast HOMEHKIIATypa U
IIPUHIUIIBI HOMEHKJIATYpbl OPraHUYECKUX
coenunenuil. [lonarue 06 azoTcomepkammx
COEAMHEHUSIX, OMOJIOTUYECKU aKTUBHBIX
BemiecTBax (yrieBoJax, )Kupax, Oeskax u ap.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED,
IOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | Knaccudukarnmusi, Homenkiiatypa oprannueckux coequHeHUun
CTpOECHHE U OTJIENbHBIX KJIACCOB (HACBIILIEHHBIE,
HOMEHKJIaTypa HEHACBIIICHHbIE U APOMATHYECKUE
OpPraHUYECKUX BEUIECTB | YIIIEBOAOPO/bI, CHUPTHI, (PEHOIBI, ATbIETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U AP.)
CocraBiieHHE TOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OPTaHHUECKUX BEIIECTB
OTJENbHBIX KJIACCOB, UCIIOJIb3YsI UX Ha3BaHUS 110
CUCTEMAaTUYECKOU U TPUBUAIIBHOU
HOMEHKJIAType (3TUJIEH, alleTUJIeH, TJIMLIEPHH,
¢benon, popmanbaeru, yKCycHas KUCIoTa,
riiuuH). Pacuetsl npocTteiiieit hopMyibt
OpPraHUYECKOI MOJIEKYJIBI, UCXOMS U3
AJIEMEHTHOTO cocTaBna (B %).
31-32 | KonrtponbHas paboTa
Nel
33-34 | CpoicTBa PU3HKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX OK 01
OpraHUYECKUX COEIMHEHUI OT/IeNbHBIX KJ1acCOB (0COOEHHOCTH OK 02
COETMHEHU N KJIacCU(UKALUU U HOMEHKJIATYpbl BHYTpU OK 04
35-36 | CsoiicTBa KJIacca; TOMOJIOTHYECKHH sl v 001as
OpraHHYECKUX dbopmyna; nzomepusi; GU3NUECKUE CBONCTBA,
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COCTMHEHU N XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHU):

37-38 | CBoiicTBa — TpelenbHble  YrIeBOAOPOAbl  (aJKaHBl U
OpraHUYECKUX nuKioankansl). ['opeHrne mMeTaHa kak OAMH W3
COEIMHEHUI OCHOBHBIX MCTOYHUKOB TeIia B

MPOMBIIIUICHHOCTH u OBITY. CaoiicTBa
IIPUPOAHBIX YIJIEBOJOPOAOB, HAXOXKIECHUE B
MIPUPO/IEC U MPUMEHEHHUE alIKaHOB;

— HenpeebHbIe (AIKEHbI, AIKUHBI U
aJIKaJIMeHbI) U apOMATHYECKUE yTIeBOIOPO/IbI.
l'openue anerniieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOT'0 TUIAMEHU AJIsl CBAPKU U
PE3KH METaJLJIOB.

39-40 | [Ipaktuueckoe 3ansiTue | CBOKCTBA OPraHUUYECKUX COCAMHEHUN
Neb. OTJIENbHBIX KJIACCOB (TpUBHAJIbHAS U
«CBoiicTBa MeXIyHapoaHass HOMEHKJIATypa, XUMHUECKUe
OpraHUYECKUX CBOWCTBA, CIIOCOOBI MOJYYSHHS): TIPEACTHHBIC
COETUHEHUIN (aykaHBI ¥ LUKIIOAIKAHBI ), HENIPEIEIbHbBIE

(ayIKeHbI, aJIKUHBI U AIKaJUEHbI) U
apoMaTHYeCKHEe yTIEBOIOPOAbI, CIIUPTHI U
(beHob1, KapOOHOBBIE KUCIOTHI M 3(UPHI,
aJbJETU/Ibl U KETOHBI, aMUHBI 1 AMUHOKHUCJIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS. 3a/laHus Ha
COCTaBJICHUE YPABHEHUM XMMHUYECKHUX PEAKIIUH ¢
y4acTUEM OPraHUYECKUX BEIIECTB HA OCHOBAaHUH
UX COCTaBa M CTPOEHHUSI.

41-42 | JIaboparopnas pabota | [lomyueHue 3THIICHA U U3yUYEHHE €r0 CBOMCTB.
Ne3. MonenrpoBaHue MOJIEKYJ U XUMUYECKUX
«IpeBpamenns IIPEBpAICHUI HA IPUMEpE ITaHa, STUIICHA,
OpPraHMYECKUX BEILECTB | allETHJIEHA U JIp.

IIPU HarpeBaHUM»

43-44 | Unentuduxanus buooprannueckue coenqunenns. [Ipumenenne n OK 01
OpraHMYECKHUX Ouosiornyeckas posb yrieBoaoB. OKHcIeHue OK 02
BEIIECTB, UX 3HAUEHUE | YTJIEBOJIOB — HICTOYHUK SHEPTUU JKUBBIX OK 04

U TIPUMEHEHHUE B
OBITOBOM U

OpraHnu3MoOB. O6nactu IIPUMCHCHU
AMHWHOKHCIIOT. HpeBpaH_[eHI/I}I OCIIKOB IUIIH B
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IIPOU3BOJICTBEHHOMN opranusMme. buonornyeckue GyHKINUN OEIKOB.
JeATEeIIbHOCTH buonornueckue ¢pyHKuuu xupoB. Poib
YyesioBeKa OpPraHUYECKOM XMMHHU B PEIIEHUH podiieM
MUIIEBOM 0€30MacHOCTH.
45-46 | Unentudukanus Ponb oprannveckoit XuMuu B pelieHur mpooaem 2 2
OpraHUYECKUX SHEPreTUIECKOi 6€30MacHOCTH, B Pa3BUTUH
BEIIIECTB, X 3HAYCHUE | MEIULHUHbI, CO3aHUU HOBBIX MAaTEpUAJIOB,
U IIPUMEHEHUE B HOBBIX UCTOYHHMKOB dHEPIuu (aJIbTEPHATUBHBIE
OBITOBOM 1 UCTOYHUKHU 3Heprun). OnacHOCTb BO3ACHCTBUS
IIPOU3BOJICTBEHHON HAa >KMBbIE OPTaHNU3Mbl OPIrAHUYECKUX BEILIECTB
JeSITeIbHOCTH OTJEJIbHBIX KJIACCOB (YII€BOJAOPOIbI, CIIUPTHI,
YyeJioBeKa (heHOIIBI, XJIOPOPraHuYeCKHE TPON3BOIHBIC,
aJIbJIETU/IBI U JIP.), CMBICII TIOKA3aTesl IPEIeJIbHO
JIONYCTUMON KOHIIEHTPAIIH.
47-48 | JlTabopartopHas pabora | neHTH(UKAIUS OPraHUISCKUX COCTUHCHUI 2
Ned. OTJeJIbHBIX KJIACCOB (Ha IpUMEpE allbJeTH/I0B,
«Mnentudukanus Kpaxmajia, yKCyCHOW KHCIIOTbI, O€IKOB U T.I1.) C
OpraHUYECKUX MCTIOJIB30BAHUEM UX (PH3UKO-XMUMUYECKUX
COEJIMHEHUMN CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX
OTJIEJIbHBIX KJIACCOBY peakuuil. Jlenatypanus Oenaka npu HarpeBaHUU.
I{BeTHbIE peakiy OenkoB.Bo3HUKHOBEHME
AHAJIMTUYECKOTO CUTHAJIA C TOUKH 3PEHHUS
XMMHYECKHUX IPOLECCOB IIPHU NMPOTEKAHUH
KaueCTBEHHOW peaKI1u, 03BOJISIONIEeH
UACHTUGUIMPOBATH NPEATIOKEHHbIE
OpraHUYECKHE BEIIECTBA.
49-50 | KonTponwsHas pabota 2
Ne2
Paznea 5. Kunernueckue u TepMoMHAMHYeCKHE 3AKOHOMEPHOCTH NMPOTEeKAHUSI XUMHYECKUX pPeaKIui
51-52 | Cxopoctb xuMudeckux | CKOpOCTb  peakluHM, €€ 3aBUCHUMOCTb  OT 2 2

peakuuii. XUMHUYECKOE
paBHOBecHE

Pa3IMyYHbBIX (AKTOPOB: MPUPOJIBI PEArHpyIOLINX

BEILIECTB, KOHIICHTPALUH pearupyromux
BEILIECTB, TEMIIEpaTypbl " IJI0IIA N
PEaKIMOHHOU IIOBEPXHOCTH. Tenunossle

3h(EeKThl XUMHUYECKHX peaknuil. JK30- W

OK 01
OK 02
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SHJAOTEPMUUYECKUE, PEAKIINH.

OOpatumocTh peakuii. XuMHYECKOe
PaBHOBECHE U €r0 CMEIICHHE M0J] ACHCTBUEM
pa3nuyHbIX (PaKTOPOB (KOHLIEHTPAIUS pEarcHTOB
WJIY IPOAYKTOB PEAKLMH, JABJICHHE,
TEMIEpaTypa) s CO31aHUsl ONTUMAIbHBIX
YCJIOBHUH NPOTEKAHUS XUMHUECKUX ITPOIIECCOB.
[Tpunnun Jlelllarense.

53-54 | CKOpOCTh XMMHUYECKUX
peakuuidi. XMMUYECKOE
paBHOBecHe

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUN
Ha aHaiau3 (paKTOPOB, BIMAIOMIUX HA U3MEHEHUE
CKOPOCTM XHMMHYECKOW peakuuu, B T.4. C
MO3ULMI  SKOJOTMYECKH  IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM NIEATEIHHOCTH B
LEIAX  COXPAaHEHHs CBOEro  3J0pOBbsI U
OKpY>Karollel NpUPOIHON CpEBL.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI
Ha npuMeHeHue npuHuuna Jle-1larense nis
HAaxO0’KJICHUsI HAIIPABIICHNS CMEILICHHUS
PaBHOBECHSI XUMHUYECKOW PEaKIIMU U aHAIIN3
(akTOpOB, BIHSAIONINX HAa CMEIIICHUE
XUMHUYECKOIO PAaBHOBECHS.

55-56 | CkopoCTbh XUMHUYECKHUX
peakuuid. XUMUYECKOE
paBHOBECHE

Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN
Ha aHajau3 (akTOpOB, BIMIIONUX HA U3MEHEHUE
CKOPOCTH XHMMHYECKOW peakuuu, B T.4. C
MO3UIMHA  JKOJOTMYECKH  IeJIeco00pa3Horo
MOBE/ICHUS B OBITY U TPYJIOBOM NI€ATEIHHOCTH B
LEeIAX  COXPaHEHHs  CBOEro  3J0pOBbI U
OKpY>Karolle NPUPOTHON CPEbI.

Pemenne npakTuKko-OpuEHTUPOBAHHBIX 3aaHUN
Ha npuMeHeHune npuHuuna Jle-Ilarense s
HaXO0X/IEHNs HallpaBJICHUs CMEIECHUS
PAaBHOBECHSI XUMHUYECKOW PEaKIINKU 1 AaHAJIN3
(bakTOpOB, BIUAIOIINX HAa CMEIIEHUE
XUMHUYECKOIO PAaBHOBECHSI.

Pasnea 6. PacTtBopsl
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57-58

[TonsiTe 0 pacTBOpax

PactBopenune kak pU3NKO-XUMUYECKUN TTPOIIECC.
PactBopbl. CriocOOBI MPUTOTOBJICHUS PACTBOPOB.
PactBoprumocTs. MaccoBast 10J1s1 paCTBOPEHHOTO
BemectBa. CMbICH — MoOKasarenst  MpeAesIbHO
JOIYCTUMOMN KOHIEHTpAlUU u ero
WCIIONB30BAaHUE B  OIIEHKE  OJKOJOTUYECKOU
0€30IaCHOCTH.

OK 01
OK 02
OK 07

59-60

[TonsTHE 0 pacTBOpax

IIpaBuna  SKOJOrMYECKHM  LEJIECOOOpPa3HOro
MOBEJICHUsI B OBITY M TPYJOBOH JAEATEIBHOCTU B
LEIAX  COXPaHEHHs  CBOEro  3J0pOBbsI U
OKpYXKarolled IPUPOJHON CpEnbl; OMACHOCTh
BO3JICUCTBUSA Ha JKUBBIE OpraHU3MBbI
OIIPECIICHHBIX BEILECTB.

Pemenne nmpakTHKO-OpUEHTUPOBAHHBIX
pacueTHBIX 3aJJaHUi Ha PacTBOPSI,
UCTIOJIb3yeMbIe B OBITOBOW U MPOU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKA.

61-62

JlaGopaTtopHnast pabota
Nos.

«IIpuroroBienue
pacTBOpOB»

[Ipurorosnenue pacTBOpOB 3alaHHOU
(maccoBoil, %) KOHIEHTpaluu (C TMPAKTUKO-
OpPHEHTHUPOBAHHBIMH BOIIPOCAMH) U OTIPEJICIICHUE
Cpeabl BOJHBIX PACTBOPOB.

Pemrenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB.

OK 01
OK 02
OK 04

Pa3zgen

7. Xumus B ObITY H IPOM3BO/ICTBEHHOMH 1eATEJbHOCTH YeJ0BeKa

63-64

Xumus B ObITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
yeJioBeKa

Hoseimme nocTuxeHns: XUMUYECKOW HAyKU U
XUMHYECKOH TeXHONOTUH. Poib XuMuu B
o0ecreYeHnn YKOJIOTMUECKON, SJHEPreTUUECKON 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIHUITUHBI.
[IpaBuna noucka u aHanM3a XUMUYECKOMN
WH(pOpMaIIUU U3 PA3IUYHBIX HCTOYHUKOB
(Hay4Hast 1 yueOHO-HAy4YHAas JIUTEpaTypa,
CpeICcTBa MaccoBOi HH(POpPMAINH, CETh
WuTepHer).

65-66

XuMus B ObITY U
IIPOU3BOJCTBEHHON

JCATCIIBHOCTH

Hogelimme 1ocTHXEeHNUS] XUMHUYECKOW HAYKH U
XUMUYECKON TEXHOJIOTUU. Porb XumMuu B
o0ecneueHnr IKOJIOTHYECKOM, SHEPreTHUECKON 1

OK 01
OK 02
OK 04
OK 07
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YCI0BCKa

MUILEBOM 0€30M1aCHOCTH, Pa3BUTUN MEIULIVHBI.
[IpaBuiia noucka 1 aHanM3a XUMUYECKOU
MHGOpMaLUU U3 Pa3IMYHbIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4yHas JIUTeparypa,
CpeAcTBa MaccoBOW MH(POPMALIUH, CETh
WHTepHer).

67-68 | [Ipaktuueckoe 3andarue | [louck u aHamuM3 KEMCOB O NPUMEHEHUU
Ne7. XUMUYECKUX BEIIECTB U TEXHOJIOTMU C y4eTOM
«Xumus B ObITY U Oynyueil npodeccuoHanbHOU JESTENbHOCTH I10
MIPOU3BOACTBEHHOMN TEMaM: BaKHEWIIHME CTPOUTEIbHBIE MaTEpHUalbl,
JIeATETbHOCTH KOHCTPYKLMOHHBIE MaTepuaibl, KPaCKH, CTEKIO,
YEJI0BEKa KepaMuKa, MaTepualibl i1 JJIEKTPOHUKH,

HaHOMaTepHaJIbl, TEKCTUJIbHBIE BOJIOKHA,
HMCTOYHUKHU SHEPTUH, OpraHu4YecKHre u
MUHEpalibHble  YJIOOpeHHs,  JIeKapCTBEHHBIC
BEIECTBA, OBLITOBAS XUMUS.
3amura:IIpencraBnenue pe3ynbTaToB pelICHUs
KelicoB B (hopMe MUHHU-JIOKJIA/Ia C IPE3CHTAIMEH.

69-70 | [Ipaktuueckoe 3anatue | [louck u aHamuM3 KEMCOB O NPUMEHEHUU
Ne8. XUMHUYECKHUX BEIIECTB U TEXHOJIOTHMH C y4E€TOM
«Xumus B ObITY U Oynymieil mpodeccHoHanbHOU JESTENbHOCTH IO
MPOU3BOACTBEHHOMN TeMaM: BaKHEWIINE CTPOUTEIbHBIE MaTepHUalbl,
JIeATETbHOCTH KOHCTPYKLUHMOHHBIE MaTepuaibl, KPaCKu, CTEKIIO,
YEJI0BEKa KepaMuKa, MaTepualibl JJId  DJIEKTPOHUKH,

HaHOMaTepHaJIbl, TEKCTUJIbHBIE BOJIOKHA,

HWCTOYHUKU SHEPTUH, OpraHNu4YeCcKHre "

MUHEpalbHble  YIOOpeHHs,  JIeKapCTBEHHBIC

BEIIECTBA, OLITOBAST XUMHUSI.

3ammra:lIpencraBienue pe3yabTaToOB PEIICHUS

KeicoB B hopMe MUHH-JIOKJIA]IA C MPe3CHTAIUEH.
71-72 | JuddepeHunpoBaHHbIN 3a49€T

JI — nexnus [13 — mpakTuueckoe 3aHsATHE
Vp — ypok CP — camocrosiTenpHast paboTa
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jns peanuzauuy MOporpamMmbl JAUCHUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE CHelHalbHbIe
MOMEIICHUS: yIeOHbIN KAOMHET XUMHUH
- O0opynoBaHue y4ueOHOro kadmHera (HarJsiAHble MOCOOUA):
M0CaZ0YHbIE MECTA MO KOJIMYECTBY O0YUarOIUXCsl (CTOIBI, CTYJIbS)
- pabodee MecTO mpenoaaBaTestsi (CTOM, CTYJ)
— KOMIIBIOTEP C MPOTPaMMHBIM 00€CIIeYCHHEM IS MPEToaBaTelis (CUCTEMHBIN OJIOK,
MOHHTOP, KJIaBUATypa, MbIIIIb)
- TIPUHTEP
- DJKpaH
- MYJbTUMEIUANIPOCKTOP;
- KJIaccHas JI0CKa
OO6opynoBanne yuyeOHOro kadOuHera (HArjsiiHble MOcoOUsi): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CIOKHBIX BEIIECTB
W/WIA KOJUICKIIMH TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOA W MHUHEpanoB, Tabnuua MeHnerneesa,
yueOHble (pUIbMBI, TU(POBBIE 00pa30BaTEIbHBIC PECYPCHI.

Crenn mo texHuku OezomacHoctd — lmr. 2.Jlepmogmueckas tabmuua J[.J. Menneneea —21mrT.
3.Crenn BnMsSHHUE AMOKCHIA CEPbl, CEPHOrO aHruApuAa Ha ueioBeka-lmT, 4.CTeHA OCHOBHBIE
LEHTPbI MPOUCXOXKJIEHUS KyJIbTypHbIX pacTeHui- lmt. 5.Crenn sxocucteMsl -1 6.CTeH 6uoLeHo3
npecHoro Bojoéma- lmt, 7.CteHa JiekapcTBeHHbIE pacTeHusi- lmr., 8.CTEeHJ >KU3HEHHBIM UK
pacrenuii-lmr, 9.CrennomonorussrBoeinpodeccuu-lmr. 9.CTeHn psn  HanpspkeHW- — 1mT.,
10.Crenn pactBopuMocts cosneit - lmr. 11.IIoprpersryu€nsix-40mT. 12...Beckl yueHnueckue- Sit.
13 .IlraruBel yuenuueckue -25mr. 14.Jlepxkarenu mna npoobupok- 16mr.15.I1Ipobupka- 150mT.
16.CrimproBka -34mt 17..XuMudeckue peakTHBBl B accOpTUMeEHTe. 18.Xumuueckas mnocyjga B
accoptumente-10xomrmut. 19..Ilmutka- 1mt. 20.MaaukaTopsl xumuueckue- 23 mr.,21.IToacraBku ais
npooupok -45mrt. 22. Jlnakatel s opranuyeckoi xumuu -10 xommuektoB, 23.IlmakaTel s
Heoprannyeckoil xumuu- 10 kommiaektos. 24.MynbTUMeUITHAsT YCTAHOBKA C KOMITBIOTEPOM.
Ob6opynoBanue J1abopaTopuu U pabodnx MecT JIaOOpPaTOPUU: MEH3YpPKH, MUNETKH- KaIleJbHUIB,
TEPMOMETPBI, MUKPOCKOII, IpeIMETHbIE CTeKIa, (PUIbTpOBalbHAs OyMara, CTEKJISIHHbIE POOUPKH,
pE3MHOBbIE NMPOOKU, HAOOp PEaKTHBOB, CTEKISIHHbIE MaJOYKH, MITATHBBI Ul MPOOUPOK; MEPHBIE
LWIMHJPBI, BOPOHKH CTEKJITHHBIE, CTYIIKM C MECTUKOM, (ap(pOopoBbI€ YaIIKH, MUHLETHI, (QUIBTPHI
OyMakHbIe, BaTa, MapJiisi, JIEKTPOIUINTKH, JJaOOpaTOpHbIE IITATUBBI, TPUOODP AJs MOTYUYEHUS ra3oB
(w1 mpoOupKa ¢ ra300TBOJHON TPYOKOW), Nepikarenu sl MPOOUPOK, CKISTHKU [UJIST XPaHCHHS
PEaKTHUBOB, Pa3AaTOYHbIE JOTKH;, XuMmuueckue crakabl (50, 100 u 200 mn);mmaTeny; TUHIETHI;
TUTEJIbHbIE LIUMIIbI; CEKyHA0MEPHI (TaliMepbl), MepHbIe Tpodupku (Ha 10-20 Mi) U MepHbIE KOJIObI
(25, 50, 100 u 200 mi), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC TAIOYKH; KOHMYECKHUE KOJIOBI
st TutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU AJs onpeneneHus pH u crammaptHas
WHAWKATOpHAS IIKalla; YHUBEPCaIbHBIM HHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mu), OropeTku [Uisi TUTPOBAaHUS, J1a0OpaTOpHBIE W/UIM aHATUTHYecKue Becbl, pH-MeTpsl,
CYUIMJIBHBIN 1IKad, 1 Ip. 1abopaTopHOE 000PYI0BAHUE.
3.2. UndopmanuonHoe odecrieyeHne peaau3almu NporpaMmbl

1. Jlna peanuzanuu mnporpaMMmbl OuOIMOTEUHBIM (oHA 00pa3oBaTeNbHON OpraHu3aluu
JOJKEH HMMETh TeuYaTHble W/WIM 3JIEKTPOHHBbIE 00pa3oBaTeibHble M MH(YOPMAIMOHHBIE PECYPCHI,
pPEKOMEHI0BaHHbIE ISl CIIOJIb30BaHMsI B 00pa30BaTeIbHOM IpOIECcce, HE cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexoMeHyeMble NeUaTHbIC U3/IaHUs N0 pean3alui o011eo0pa3oBaTeNbHON AUCIUTUINHBI
IPECTaBICHbI B METOJMUECKUX PEKOMEHIAIUAX M0 OPraHn3alui 00y4eHusl.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOI'OIIPEJIMETA

KOHTpOJ'IB N OLCHKAa pE3yJIbTaTOB O6y‘leHI/I${ OCYHICCTBIIACTCA MPEIIoaAaBaTCJIEM B IIPOLIECCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromuMuUCsT WHIMBHIYaJbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHMNA. Pe3ynbprarel 00yueHHS

OMpCACIIAOT, YTO 06}"—13,}01]_[1/16051 AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATH IO 3aBCPHICHUU

N3YYCHUSA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUIUIMHBI
UCIIONIb3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COOONH KOMIUIEKC Y4YeOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjbTaTamMu o0ydeHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3yabtathl o auctuiuiuae) 1 @I'OC CIIO.

Ne OK Moayas/Pa3nen/Tema Pe3yabTar 00y4enus Trmot Oueﬂoqﬂf X
MepOonpUATHH
I | OcHoBHOe conep:kaHue
1 Pa3nea 1. OcHoBbI @opmymposats
0a3o0Bble MOHATHS U
CTPOEHHUS BellecTBA
3aKOHbI XMMUH
1.1 | OK 01 CrpoeHue aToMOB Cocransate xumuueckue |1. Tect «CtpoeHne aToMOB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIbl COSMHEHHUN B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOU CBSIZH.
CBS3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKHUX (HopmyIl
WCXOJIS U3 BaJICHTHOCTH U |IBYXaTOMHBIX COETUHEHUN
ANEKTPOOTPHUIATEILHOCTH |(OKCHIIOB, CYJIb(HIOB, THAPUIOB
U T.IL).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYyHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIsI
COCTaBJICHUS] XUMHUYECKUX
dhopmys ABYXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUIO0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK Ol |IIepnonnyeckuii 3akoH U | XapaKTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmauma J{.U. XHUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBONCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
TTOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX DJIEMEHTOB  [COOTBETCTBHUE C UX DJIEKTPOHHBIM
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OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX djiemMeHToB J[. 1.
Menneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaQHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
H3MCHCHHEM CBOMCTB XHUMHYECKUX
DJICMCHTOB U UX COCIMHCHUI B
COOTBETCTBHUM C MOJOKECHHUEM
Ilepuonuueckoi cucreme.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMUYECKUX
9J€MEHTOB: «MeTanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa

Pa3gen 2. XuMunueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KontpoabsHnas pa6ora
«CTpoeHnue BenecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3a1aun Ha cOCTaBICHUE
YpPaBHEHUU pEaKIUM:

— COCIMHEHMSI, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

— OKHCJIUTENBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUN C
HCITOIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B 110 U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce W 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIny BEIIECTB; PacUEThI
Macchl (00bEMa, KoMJecTBa
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OK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

BELIECTBA) IPOJYKTOB peaKiuy,
€CIIM OJTHO U3 BEIIECTB UMEET
puMecu

2.2

DIIEKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

CocraBnaTh ypaBHEHHUS
XUMHYECKHX PEaKIIHH
HOHHOI'0 0OMeHa ¢
y4acTUEM
HEOPraHMYECKUX BCIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPEJIbI

2. JlaboparopHuas pabota "Tumbl
XUMUYECKUX peakiui'”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BellecTB

HccaenoBarb cTpoeHue U

CBOMCTBa
HEOPraHU4YeCKHX
BelleCTB

KontpoabHnas pa6ora
«CBoiicTBa HEOPTraHMYECKUX
BelIeCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccupunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJISl U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJICHHE XUMHUYECKOU
(bopMyIIBI ICXO/S 3 Ha3BAHUS
BEILIECTBA 10 MEXKyHAPOAHOMN
WJIY TPUBUAIBHOU
HOMEHKJIATYPE».

2. 3ajaum Ha pacyeT MacCOBOM
JIOJU (MAaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyJie (CMecH).

3. lIpakTuyeckue 3aaaHus 1Mo
KJIacCu(pUKaLUK, HOMEHKIIAType U
XUMUYECKUM (PopMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JINYHBIX KIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeJieIeHue XUMHYECKON
aKTUBHOCTH BELIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3U M THTIA KPUCTAJUTMIECKOM
pemeTKn

3.2

OK 01
OK 02

Dduznko-xuMuueckue
CBOMCTBA
HEOPraHUYECKUX

VYcTaHaBiIuBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB

1. Tect «OcobenHocTr
XUMHYECKHUX CBOMCTB OKCHUJOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Paznen/Tema | Pe3yabtar o0y4yeHus .
MeponpusTHI
BELIECTB HEOPraHUYECKUX BEIIECTB |TUJIPOKCHIIOB U COJIEH».

OT CTPOCHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE

MOJIEKYJI, a TAK)KE THIAa  |yPaBHEHUI XMMHUYECKHX peaKkLui

KPUCTAJUINYECKON C Y4aCTHEM IIPOCTHIX U CIOKHBIX

peLeTKu HEOPraHMYEeCKUX BEIECTB:
OKCHJIOB METAJIOB, HEMETAJIIIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIeH, XapaKTEepU3YIOLUX UX
CBOWCTBA U CIIOCOOBI MOJTYYECHHUS.
3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U MOJyYCHHE
HEOPraHUYECKUX BEILECTB

3.3 |OKO01 |WpenTuduxamnms Hccnenosath 1. [IpakTUKO-OpHUEHTUPOBAHHbIE
OK 02 |HeopraHm4ecKux Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 |[BemecTB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTHEM

HEOPraHUYECKUX BEILECTB,
UCIIOJIb3YEMBIX JUI UX
UICHTU(UKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHUYECKUX BEILECTB”

4 Pa3nea 4. Ctpoenune u |HccaenoBars crpoenne u | Konrponbnas padora
cBOiicTBA cBoiicTBa oprannveckux |«CTpoeHue u cBoiicTBa
OpPraHu4ecKux BellecTB OpPraHu4YecKHX BelecTB)
BellecTB

4.1 |OKO0l |Knaccudukamus, Knaccudumnuponars 1. 3agaHus Ha COCTaBICHUE
CTpOEHHE U OpraHMYEeCKHe BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHUI IO TPUBUAIILHOW WJTH

OpTraHHUYCCKUX BCUICCTB

CTPOCHUEM

MEXIYHApOIHOU
CHUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3ajaHus Ha COCTaBJICHUE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPTaHUYECKUX BEIIECTB
OTJIETTbHBIX KJIACCOB.

3. 3aauu Ha ONpeEeIeHUE
npocreimien Gopmybt
OpPraHUYECKON MOJIEKYJIbI, HCXOMs
13 JIEMEHTHOTO cocTaBa (B %)
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THunel oeHOYHBIX

Ne OK Mopnyas/Paznen/Tema | Pe3yabtar o0y4yeHus .
MeponpusiTHl
42 | OKO0l |CgoiicTBa OpraHMYECKUX |Y CTaHABIUBATh 1. 3agaHus Ha cCOCTaBICHUE
OK 02 |coenuHeHui 3aBUCUMOCTH (PH3UKO- YpaBHEHUI XUMUUYECKUX peaKLnii
OK 04 XUMHYECKUX CBOMCTB C Y4aCTHEM OPraHUYECKUX
OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX
CTPOCHHS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3amaHus Ha COCTaBJICHHE
YPaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOLIUX XUMHUECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakUui U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacyerHble 3a1auu 1o
YpaBHEHUSAM PEaKIUil C y4acTUEM
OpPraHMYECKUX BEILECTB.
4. Jlaboparopnas padota
“IIpeBpaleHuss OpraHu4eCKux
BELIECTB [IPU HarpeBaHUU"
43 [OKO0l |Unentudukamus HccnenoBats 1.IIpakTUKO-OpHUEHTHUPOBAaHHbBIE
OK 02 |opraHu4yeckux BEILIECTB, |KAUECTBEHHbIC PEAaKIMU  (3a/IaHUs MO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHU4YeCKHUX XUMUYECKUX PEAKUUN C y4acTUEM
IpUMEHEHHE B ObITOBON |COE€AMHEHUH OT/IENbHBIX |OpraHWYEeCKHX BEIECTB, B T.U.
Y TIPOM3BOACTBEHHOMN KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JEATEIIBHOCTH YEJIOBEKA UICHTU(UKAIMY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentruduxaruist opraHn4ecKux
COEIMHEHUN OTIEIBHBIX KJIACCOB”’
5 Paspea S. XapakTepu3oBaTh
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMoAMHAMHYecKHe |(paKTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peaKuuu
5 |OKOl |CkopocTh XuMHYECKHX |XapaKTepHU30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMMHUYECKOE |BJIMSHHUE KOHLEHTPALMM |TEOPETUYECKHE 3a/laHUs HA aHATIN3

paBHOBecHe

pearupyrommx BeMeCTB U
TeMIEepaTypbl Ha CKOPOCTh
XUMHYECKUX PEaKIui
XapakTepru3oBaTh
BIUSHUC H3MCHCHUS
KOHLEHTPALUH BELIECTB,

(hakTOpOB, BIMSIOMINX HA
W3MEHEHHE CKOPOCTH XUMHUECKOM
peakuuu. [IpakTuko-
OpPUEHTHPOBAHHBIE 3a/IaHUS HA
npuMeHeHue npuHiuna Jle-
HlaTenbe 11 HaX0XKICHUS
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Tunsl oeHOYHBIX

Ne OK Mopnyas/Paznen/Tema | Pe3yabtar o0y4yeHus .
MeponpusTHI
peaKIu Cpe/ibl U HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTypbl Ha pPaBHOBECHS] XUMHUYECKOU peaKInu
CMeEIlleHUEe XUMUYECKOTO | aHaiu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBath

Pasaen 6. PacTsophi HCTHHHBIEPACTBOPHI €
3aJaHHBIMH
XapaKTepUCTUKAMM
6.1 | OKO01 [TonsiTue o pactBopax  [Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOpPOB.
2. IlpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbI€ 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJNIb3yeMbIe B OBITOBOM U
MPOU3BOJCTBEHHON AESITETbHOCTH
YeloBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |MccnenoBatsh Gpu3nko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB

II | IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepP:KaHUe PUKJIATHOTO MOAYJIA)

7 Paspnen 7. OuenuBath nocjeacTeus |3ammra Keica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaAIbHON
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOMI AesiTeJIbHOCTH)

JAesITeJIbHOCTH AesiTeIbHOCTH Ye10BeKa

Ye10BeKa ¢ MO3ULMH
JKOJIOTHYECKOMI
0e3omacHocTH

OK 01
OK 02
OK 04
OK 07

XuMus B ObITY U
IIPOU3BOJCTBEHHOMN
NEeSITeIbHOCTH YEJI0BEKA

O11eHMBATh MTOCIEACTBUS
OLITOBOH U
MPOU3BOACTBEHHOMN
JIeSITeIbHOCTH YeJIOBEKa C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oymymieit
npodecCuoHaNTbHON
JESITEIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. Ilorennenue kiuMara u
BBICBOOOK/ICHHE Ta30BBIX
TUAPATOB CO IHA OKEaHa.

2. bynymue Matepuaisl 1Sl aBUa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX Oatapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTENbHBIX MTPENapaToB
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