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Pabouast mporpamma oO0mieoOpa3oBaTebHONM  y4eOHOW  MUCHUIUIMHBI  «XUMUS»
pa3zpaboTaHa Ha OCHOBE:
- @enepallbHOTO TOCYAApCTBEHHOTO 00Opa30BaTENBLHOTO CTaHAApTa CpeJHEro ooOIero
obpazoBanus (manee — ®I'OC COO) (yrBepkaeH mpukazoM MuHHCTEpcTBAa 00pa3oBaHUs H
Hayku P® ot 29.01.2016r. Ne50;
- PexoMmenpanuii mo opraHM3alvy TOJYYEHHUS CpeIHEero oOiero oOpa3oBaHUS B Ipejenax
OCBOCHHSI 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOodecCHOHATBLHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 00mero o0Opa3oBaHUs C Y4eTOoM TpeOoBaHUM (hefepalibHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHAAPTOB M TMOJy4aeMol Mpodeccud WM CHEeLHATbHOCTH CPEIHEro
npodeccuoHaIbHOro 00pa3oBaHus (IMUChbMO JlemapTramMeHTa ToCyNapCTBEHHOW TIIONUTHUKU B
chepe moaroroku pabounx kaapos u JAI10 Munobpuayku Poccun ot 17.03.20151. Ne06-259);
- IlpumepHoil mporpammsl 0011e00pa30BaTEIbHON JUCIMILIMHBL «XHUMHUA» ONOOPEHHOM
Hayuno-meroanueckum coBeroM Llentpa npodeccuonansaoro oopazopanusi PI'AY «DUPO» u
PEKOMEHIOBAaHHBIA Uil  pealin3allid OCHOBHOW MpodecCHOHAIbHOW  00pa3zoBaTeabHOM
nporpammbl CI1IO Ha 6aze OCHOBHOTO 00IIero 0Opa3oBaHUs C MOJTYYCHHEM CPETHEro OOIIEro
obpa3zoBanus (mporokon Ne3 or 21.07.2015rt.).

Opranuzanus-pa3paboTuukK: rocyAapCTBEHHOE ABTOHOMHOE npodeccuoHanbHOe
oOpa3zoBatenbHOe yupexaenue « Texandecknii kouiemk uM. B.J1. [Totamosay.

PazpaboTuuk:

E.B. T'a3u3oBa, mpernojaBaTeib BbICIICH KBaJU(PHUKAIMOHHONW KAaTErOpUU TOCYIapCTBEHHOIO
ABTOHOMHOTO TPO(eCCHOHAIBHOTO 00pa3oBaTENbHOTO YUpexaeHHUs «TeXHHUECKUH KOJUIeK
um. B.JI. IToTamosay.
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1. IACIHOPT PABOYEH ITPOT'PAMMBI YUYEBHOM JUCIUTLIVHBI

1.1. MecTO IMCHUIIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTeIbHON NPOIrPaMMbI:

OO0meoOpa3oBaTenbHass ~ TUCHUIUIMHA  «XUMHS»  SIBISETCS  00S3aTelNbHOW  YacCThIO
0011eo0pa3oBaTeIbHOTO  IMKJIAa 00pa3oBaTeNnbHOM mporpaMmel B cooTBerctBuM ¢ PI'OC mo
cnenuanbHOCcTH 15.02.16 TexHoIOTHs MAaIIMHOCTPOCHHUS.

TpyaoeMKOCTh JUCIUILTNHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBIIsIET 72 4aca, U3 KOTOPBIX 64
yaca — 0a30BbIil MOAYNH (6 pasznenoB) U 8 YacoB — MPHUKIATHON Momynb (1 pa3zaen), BKIFOUAOIIUI
MPAKTUKO-OPUEHTUPOBAHHOE COACPKAHNE KOHKPETHOM Mpodeccru Wit CeHaIbHOCTH.

[TpukagHO MOIYNIb BKJIIOYAET OJMUH pasnen. Pazmen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOU
JESATETLHOCTH YEJIOBEKa» pPeaM3yeTcs I BceX Mpodeccrii/CreMalbHOCTe Ha MaTepuase KelcoB,
CBSI3aHHBIX C 9KOJIOTMUECKOU 0€301MaCHOCTHIO M OLIEHKOM MOCIEACTBUN OBITOBON 1 MPOW3BOICTBEHHON
JeSATEeTLHOCTH, TI0 OTpacisiM OynyIie mpodhecCuoOHaTbLHOM AESITEIIBHOCTH 00YyJaroIuXCsl.

[Tepuon oOyueHus U pacmupeesieHue Mo ceMeCTpaM ompeeNsieT o0pa3oBaTelibHas OpraHUu3alus
CaMOCTOSITENILHO, C YYeTOM JIOTUKH (OPMHPOBAHUS TPEAMETHBIX pPE3yJbTaTOB, OONMX U
npo(eCCHOHANBHBIX ~ KOMIIETEHIIUH, MEXIPEAMETHBIX CBSI3€H C  JAPYTUMU  JTUCHUTUTMHAMU
00m1eo0pa3oBaTeabHOro U 00IIePOhEeCCHOHATBLHOTO IUKIOB YIeOHOTO MIIaHa.

1.2. Hean u miiaHupyemMble pe3yJabTAThl 0CBOCHHS JUCHMILIIHHbBI

@opMHUpOBaHUE y CTYIEHTOB IPEACTABICHUS O XMMHMYECKOW COCTaBIIAIOLICH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa KaK OCHOBBI MPHUHATHS PEIICHUH B JKU3HEHHBIX W MPOU3BOJICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOT'O TIOBEACHUS B IPUPOTHOM cpefe.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XWMHUYECKUX TIPOIECCOB H
SABJICHUA B OKpY)Kalollel cpede, UEJOCTHOM HaydyHOM KapTUHBI MHpaA, B3aUMOCBSA3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHsS COCTaBIATh (OPMYIJIbI HEOPraHMYECKUX M OPraHUYeCKHX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIUH, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThl XUMUYECKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEACHHS MPOCTEHIINX XUMHUYECKHX OSKCIEPUMEHTAIbHBIX
WCCJICIOBaHMI C COOJIIOICHHEM TpaBWJI 0€30mMacHOr0 OOpalleHHs ¢ BEIIeCTBaMH M J1abOpaTOpPHBIM
0o0opyoBaHUEM;

4) pa3BUTh YMEHHUS HCIONH30BaTh WHMOPMALHUIO XMUMHYECKOTO XapakTepa U3 Pa3IndHBbIX
HCTOYHUKOB;

5) chopmMupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOCH ACSITEILHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHHA XUMHUYECKOW HAYKU U TEXHOJOTHIMA
JUTSL pa3BUTHSI COLMATILHOM M TIPOM3BOJICTBEHHOM cep.

IlnanupyemMble pe3yJbTaTbl 0CBOEHHSI 0011e00pPa30BaTeJIbHON TMCHUIVIMHBI B COOTBETCTBUM €
®I'OC CIIO u Ha ocHoBe ®I'OC COO

Ko 1 HauMeHOBaHUe I[nannpyemsbie pe3yJbTaThI OCBOEHHUSI JUCIUTLTHHBI
¢opmMupyembIx
KOMIIeTeHIHiA Oomme JAucuuniauHapHbie
OK 01. Be16upats cioco0Obt B yacTu TpyA0BOro BOCTIMTAHUSL: - BJIAJIETh CHCTEMOM XUMUYECKUX 3HAHUH,
pemeHns 3agad - TOTOBHOCTH K TPYZAY, OCO3HaHHUE [ICHHOCTH KOTOpas BKIIFOYAET: OCHOBOIIOJIATAIOIITIE
npodeccrnoHaTbEHOM MacTepCTBa, TPYAOIIO0UE; TOHATHS (XUMHYECKHUN DJIEMEHT, aToOM,
JIeSITeTTbHOCTH - TOTOBHOCTPH K aKTUBHOH JEATEIIEHOCTH 3JIEKTpOHHAs 000JI09Ka aToma, s-, p-, d-
MPUMEHHUTEIHHO K TEXHOJIOTHYECKOW U COIMAIbHOM 3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH,
Pa3IMIHBIM KOHTEKCTaM HAIPaBJIEHHOCTH, CIOCOOHOCTh HHUIIMAPOBATH, MOJIEKYJIa, BaJICHTHOCTH,
TUTAHUPOBATH U CAMOCTOSITEIHHO BBITIONHATH 3JIEKTPOOTPHUIATENEHOCTE, CTETICHD
TaKyIo JIeSITeIHHOCTD; OKWCJICHHS, XUMHUECKasi CBSI3b, MOJIb,
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- MHTEPEC K Pa3InIHbIM chepam
nmpodeccnoOHATLHOM NesTEIbHOCTH,
OBJageHne yHUBEPCATbHBIMH Y4eOHBIMU
TMO3HABATEJIbHBIMH JeHCTBUIMM:

a) 0a30BbIe JIOTHYECKHeE AeHCTBHSA:

- CaMOCTOATENHHO (HOPMYyITHPOBATE U
aKTyaJIM3HpOBAThH MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIIH
OCHOBAaHUS I CPaBHEHUSI, KJIacCU(UKAIIMA U
00001IeHN;

- OTIpECTIATh LENN IeATEIFHOCTH, 3a1aBaTh
mapaMeTphl U KPUTEPUH UX JOCTIKEHIS,

- BBISBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCHTB KOPPEKTHBHI B IEATEIHHOCTS,
OIICHUBATh COOTBETCTBUE PE3YIBTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIECACTBHH ACATEIHHOCTH;
- pa3BUBaTh KPEATHBHOE MBIIUICHIE TIPH PEIICHUT
JKU3HEHHBIX TPOOIeM

0) 0a30BbIe HCCIIEA0BATEIbCKUE TeHCTBUS:

- BIIA/ICTh HaBBIKAaMH Y4eOHO-HCCIIEI0BATEIIECKOM
¥ TIPOEKTHOM JESTeTbHOCTH, HaBEIKAMH
pa3pemieHus npooIeM;

- BBISBIIATH IPUYNHHO-CIICACTBEHHBIE CBS3H U
aKTyaJM3UpPOBATh 33124y, BRIIBUTATh THIIOTE3Y €€
pelIeHns, HaXOJUTh apTYMEHTHI IS
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
mapaMeTphl U KPUTEPUH PEIICHUS;

- aHAJIM3UPOBAThH MTOJTyYCHHBIC B X0€ PEUICHUS
3a/la4d Pe3yNbTaThl, KPUTHYCCKH OIICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MCHEHHUE B
HOBBIX YCIIOBHSAX;

- YMETh IEpEHOCUTH 3HAHUS B I03HABATEIBHYIO H
MPAKTHICCKYIO 00JIACTH KUIHEACATCIFHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MIPEIMETHBIX 00JIACTEIH;

- BEIIBUTATh HOBEIC WJCH, TIPEIIaraTh
OpUTHHAIIEHBIE TIOAXO0/BI ¥ PEIIICHIS;

- CIMOCOOHOCTh UX MCIIOJIH30BAHUS B
MMO3HABATENBHON U COIMATFHOMN MPAKTHKE

MOJISIpHASI Macca, MOJISIPHBIA 00BeM,
YTIEPOIHBIN CKeTeT, (yHKINOHATbHAS
TpyIIa, paanKai, H30MEpHs, H30MEPHI,
TOMOJIOTHYECKUH Psi/T, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOI- H
a30Tco/IeprKaIlie COeTNHEHNS,
OMOIIOTHYEeCKH aKTUBHBIE BEIIECTBA
(yrneBobI, )KUPEI, OSTKN), MOHOMED,
MOJIMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIE COCTUHEHNS,
KpHCTaJUTNYECcKas perIeTka, THIIBI
XUMHYECKHIX PEaKIii (OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIE, IK30-H
SHIOTEPMHIYECKHUE, PEaKIINH HOHHOTO
oOMeHa), pacTBOp, NMEKTPOIUTEHI,
HEDIIEKTPOIIUTHI, SJCKTPOIUTHICCKAS
IVICCOIIMAIINS, OKUCITUTEIB,
BOCCTaHOBHTEJb, CKOPOCTh XUMHUIECKON
peaKmn, XUMHYECKOe PaBHOBECHE),
TEOPHH U 3aKOHHI (TEOPHS XUMUIECKOTO
CTPOEHUs OpraHUYeCKUX BeuecTB A.M.
BytiiepoBa, TeOpHs AMEKTPOTATHIECKOM
JVICCOIIMAITIH, TIEPUOTUIECKUI 3aKOH
J.W. Menzeneena, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJHYECKHUH S3BIK XUMUH,
(hakTONOTHUECKUE CBEICHUS O CBOUCTBAX,
cocTagBe, MOJIYYCHUH 1 0e3011acCHOM
HCTIOJIh30BaHUH BaKHEHIITIX
HEOPTaHNYECKUX U OPTaHIMIECKUX
BEIICCTB B OBITY U MPAaKTUIECKOI
JeSITeTPHOCTH YeJI0BEKa;

- YMETh BBIABIISTH XapaKTepHBIC
MIPU3HAKU ¥ B3aMOCBS3b H3yUCHHBIX
TOHATHH, IPUMEHATH COOTBETCTBYIOIIHE
TIOHSATHS TP OTIMCAHUH CTPOCHUS 1
CBOWCTB HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB M UX
TIPEBPAICHUH; BBIABIISTH B3aHMOCBSI3b
XAMHWYECKHUX 3HAHUH C MMOHATUSIMH U
MIPEICTABICHUSIMH IPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETh UCTIOJIb30BaTh HAUMECHOBAHHUS
XUMHYECKIX COSTHHEHIHA
MEXIyHApOJHOTO COI03a TEOPETHIECKON
Y TIPUKJIAJHON XUMHH U TPUBHAIHHEIC
Ha3BaHMS BXHEUIIINX BEIIECTB (ITHIIEH,
arleTWICH, TIHLEPHH, (eHo,
(hopManpaeTua, yKCycHas KUCIIOTa,
TJIMLNH, YTapHbIH ra3, yrieKuciblil ras,
aMMHaK, TallieHas U3BECTh, HeTalIeHas
W3BECTh, MUTHEBAS COJA U APYTHX),
COCTaBIIATH (POPMYIBI HEOPTAaHUIECKUX U
OpPTaHMYECKHX BEIIECTB, YPaBHEHUS
XUMHYECKHX PEaKIHid, OOBICHATh X
CMBICIT; TOATBEPKIATh XapaKTEpHBIC
XIMHWYECKIE CBOWCTBA BEIIECTB
COOTBETCTBYIOUTIMH IKCTIEPIMEHTAMH U
3aMUCsIMH YPaBHECHUH XUMHUYIECKAX
peaKimii;




- YMETh yCTaHABIMBATh MPHUHAICKHOCTh
M3YYCHHBIX HEOPTAaHMUECKUX U
OpPTraHMYECKHX BEIIECTB K ONPEICIICHHBIM
KJIaccaM | TpyImaM COSTUHEHHH,
XapaKTepU30BaTh UX COCTaB U
Ba)KHEWIIINE CBOWCTBA; ONPEEISATh BUJIBI
XUMHUYECKHUX CBs3EH (KOBaJCHTHAS,
WOHHAsI, METaJTHIECKasi, BOJOPOJIHAS),
THTIBI KPUCTAIUTHIECKUX PEIIETOK
BEIIECTB; KIacCH(PUIIMPOBATH
XUMHYECKHIE PEaKIINH;

- copMUpPOBATH NPEICTABICHUS: O
XUMHUYECKOH COCTABJISIONIEH
€CTECTBEHHOHAYYHOH KapTHHBI MUPA,
POJIM XUMUH B TIO3HAHUH SIBIICHUH
MIPUPOJIBI, B GOPMHUPOBAHUH MBITIIICHUS U
KYJIBTYPHI JITYHOCTH, €€
(hyHKIMOHATBHOM TPaMOTHOCTH,
HE0OXOTUMOM TS PEeIIeHUs
MPAKTUIECKUX 33729 U IKOJIOTUICCKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOTHOI cpee;

- YMETh POBOJUTH PACUETHI O
XUMHYECKIM (HOpMyJIaM U YpaBHEHUSIM
XUMHUYECKHX PEAKIMi ¢ UCTIONB30BaHUEM
(hM3MIECKHUX BEITMYNH, XapaKTePHU3YIOIINX
BEIIECTBA C KOJMUECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHBIE yCIOBHUS)
rasoB, KOJINYECTBA BEIIIECTBA;
HCIIOJIB30BaTh CHCTEMHBIC XUMHUYECKHE
3HAHWSI JIJIS] IPUHATHUS PEIICHUH B
KOHKPETHBIX KIU3HCHHBIX CUTYaIlUsIX,
CBSI3aHHBIX C BEIICCTBAMHM U UX
MIPUMEHECHHUEM

OK 02. Hcnons3oBath
COBpPEMCHHBIC CPECTBA
[TOMCKA, aHAlIu3a 1
UHTEpIpEeTanuy HHQOPMAIH
1 nH()OPMAIIMOHHEIC
TEXHOJIOTHU ISl BBIIIOIHEHUS
3a51a4 mpoQheCcCUoHaIbHOM
JIeATEILHOCTH

B 006J1acTH EHHOCTH HAYYHOIO MO3HAHHUSA:

- ¢(OPMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM PaKTHKH,
OCHOBAHHOTO Ha JUaJIOre KyIbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
HOJIUKYIbTYPHOM MUDE;

- COBEPIIIEHCTBOBAHUE A3BIKOBOM U UUTATENBCKOI
KYJIBTYpBI KaK CpeACTBA B3aUMOJCHCTBUS MEXKAY
JIFOABMU U NTO3HAHUS MUPA;

- OCO3HaHHE LICHHOCTHU HaAy4YHOH JeSTeIbHOCTH,
TOTOBHOCTb OCYILECTBIISAITh IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO AEATEIBHOCTD
UHAUBUAYAJIBHO U B TPYIIIE;

OgJiaieHNe YHHBEPCAJIBHBIMH Y4eOHBIMH
NMO3HABATEJIBHBIMH JeliCTBUSIMH:

B) padoTa ¢ nHgopManmeii:

- BJIaJIcTh HaBBIKaMH MOJTy4eHHs HHYOpPMALUH U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITETILHO
OCYILIECTBIISATh NOUCK, aHAIN3, CHCTEMATU3AIHI0 U
MHTEPIPETALHI0 HHpOpMaLNK pa3INYHbIX BHOB
u GopM npezncraBieHus;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX popmarax c
y4eTOM Ha3Ha4YeHHs MH(OpMaLny U eNeBOr
ayJAMTOPHH, BEIOMpast ONTHMAIBHYIO opmy
IpeJCTaBICHUS M BU3yaJIU3allul;

- YMETb IUIAHUPOBATh M BBINIOJIHSTh
XMMHUUYECKHH SKCIIEPUMEHT (TIpEeBpalleHUs
OpPraHMYECKUX BELIECTB IIPH HarpeBaHuH,
MOJyYeHHE STHIIEHA U U3yYEeHHUE eTo
CBOMCTB, KAUECTBEHHBIE PEAKLIMH Ha
QJIBJICTUBI, KpaxMall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OEJIKOB ITPH HarpeBaHUH,
[[BETHBIE PEAKLIMH OEJIKOB; IIPOBOJUTH
peaknuy HOHHOTO 0OMeHa, ONpeIeNsTh
cpeay BOJIHBIX paCTBOPOB, KAUECTBEHHBIE
peakuuu Ha cyibdar-, kapOboHaT- U
XJIOPUJ-aHHOHBI, Ha KATHOH aMMOHMUS;
pemark 3KCepruMeHTalbHbIE 3aJauH 110
temaM "Meramisl" u "Hemerannst") B
COOTBETCTBHH C MPABUJIAMU TEXHUKHU
0€3011acHOCTH NpH 0OpAILEHNH C
BEILECTBAMH U J1a00PaTOPHBIM
000pyIOBaHUEM; TIPEJICTABIATH
Ppe3ysbTaThl XUMHYECKOTO IKCIIEPUMEHTA
B (popMe 3arucu ypaBHEHUit
COOTBETCTBYIOIIMX PEAKLIMN U
(hopMyITHpOBaTh BBIBOJIBI HA OCHOBE 9THX
pe3ylIbTaToB;

- YMETh aHAJIM3UPOBATh XUMHYECKYIO
nH(popManuIo, NOITy4aeMyI0 U3 Pa3HBIX
MCTOYHMKOB (CPEJICTB MacCOBOM




- OLIEHUBATH JJOCTOBEPHOCTD, IETUTUMHOCTh
uH(opMaLuK, €€ COOTBETCTBHE IIPABOBBIM U
MOPaJbHO-3THYECKUM HOpMaM;

- UCTIOJIb30BaTh CPEACTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTHI B PELICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHM3al[OHHBIX 33]1a4 C COOJI0/ICHUEM
TpeOOBaHUH 3PrOHOMUKH, TEXHUKH O€30ITaCHOCTH,
TUTHEHBI, PeCypcOCOepeIKeHNs, IPABOBBIX U
ITHYECKUX HOPM, HOPM UH(DOPMAIMOHHOM
0€30IaCHOCTH;

- BJIaJICTh HABBIKAMH PACIO3HABAHUSI U 3AIUTHI
nHpOpMaINH, HHPOPMAINOHHON OE30MIaCHOCTH
JMYHOCTH;

nHpopManuu, cetb UHTEpHET U ApyTHe);
- BJIaJIeTh OCHOBHBIMH METOJaMHU
HAY4YHOT'O MMO3HAHHS BELIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNE,
U3MEpEHHUE, IKCIIEPUMEHT,
MOJICTTUPOBaHUE);

- YMETh MPOBOANUTH PACUETHI 110
XUMHUYECKHM (GOPMYJIaM U ypaBHEHHSIM
XMUMHUYECKHX PEAKIHiA C HCIIOJIb30BAHUEM
(u3MYECKHUX BEINYMH, XapaKTEePU3YIOIINX
BEILIECTBA C KOJMYECTBEHHON CTOPOHbI:
Macchl, 00beMa (HOpMaJIbHBIE yCIOBHS)
ra3oB, KOJIMUECTBA BEIIECTRA;
UCIIOJIb30BaTh CHCTEMHBIE XUMHYECKHUE
3HAHUS IS IPUHSTHUS PELICHUI B
KOHKPETHBIX )KU3HCHHBIX CHUTYAI[HsIX,
CBSI3aHHBIX C BELIECTBAMU U MX
NPUMEHEHHUEM

OK 04. DddexTrBHO
B3aUMO/ICHICTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaHj1e

- TOTOBHOCTH K CAMOPa3BHUTHIO,
CaMOCTOSITEILHOCTH U CaMOOIIPEIEICHHIO;
-OBJIaJICHHE HABBIKAMHU Y4€OHO-
UCCIIEIOBATENIbCKOM, MPOEKTHON U COLMATbHON
JIEATEIBHOCTH;

ORiiaieHne YHUBEPCAIBLHBIMH
KOMMYHHKATHBHBIMU IeHCTBHIMU:

0) coBMecTHAN IeATeIbHOCTD:

- MIOHUMATh U UCTIOJIb30BaTh MPEHMYIIECTBA
KOMaHJTHOW ¥ WHIWBUYaTbHON PabOTHI;

- IPUHUMATH IEJI COBMECTHOM JICSITEIBHOCTH,
OpTraHU30BBIBATh U KOOPIUHUPOBATH ICHCTBHS 1O
€€ JIOCTIKEHUIO: COCTaBJISITh IJIaH ICHCTBUH,
pacmpeiensaTh POJIU C YUSTOM MHECHUH
YYaCTHHUKOB 00CYXIIaTh PE3yIbTaThl COBMECTHOM
paboTsr;

- KOOPJMHUPOBATH U BBITIOJIHITE PabOTy B
YCIIOBHSIX PEaIbHOTO, BUPTYAILHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISITh MO3UTUBHOE CTPATETUUECKOE
IIOBCICHUC B paSﬂl/l‘{Hle CI/ITyaHI/I}IX, HpO)IBJ'DITI)
TBOPYECTBO U BOOOpaKkeHUe, ObITh
UHUIIUATUBHBIM

ORiiaieHne YHUBEPCAJIbLHBIMH
PeryIATHBHBIMH JAeCTBASIMH:

T) NpUHATHE ceOsl U APYTrUX JIoeii:

- IPUHUMATh MOTUBBI U ApT'YMEHTBI IPYTUX
J0JIell Ipu aHamu3e Pe3yabTaTOB e TEbHOCTH;
- IPU3HABATh CBOE MIPABO U NIPABO IPYIUX JIIOACH
Ha OIIMOKWU;

- pa3BUBaTh CIOCOOHOCTH IIOHMUMAThH MHP C
MO3HIIMH IPYTOTO YEIIOBEKA,

- YMETb IUIAHUPOBATb M BBINIOJIHSTH
XMMHUUYECKHH SKCIIEPUMEHT (TIpEeBpalleHUs
OpPraHMYeCKUX BELIECTB IIPH HarpeBaHuy,
NOJyYeHHE STHIIEHA U U3yYEHHUE eT0
CBOMCTB, KaUeCTBEHHBIE PEAKLIUH Ha
QJIBJICT UL, KpaxMall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OCJIKOB ITpY HarpeBaHUH,
[[BETHBIE PEAKLIMH OEJIKOB; IIPOBOJUTH
peaknuy HOHHOTO 0OMeHa, ONpeIeNsTh
cpeay BOJIHBIX paCTBOPOB, KAUYECTBEHHBIE
peakuuu Ha cyibdar-, kKapOoHaT- U
XJIOPUJ-aHHOHBI, Ha KATHOH aMMOHMUS;
pemarh 3KCepruMeHTalbHBIE 3aJa4H 110
temaM "Meramisl" u "Hemerannst") B
COOTBETCTBHH C MPABUJIAMU TEXHUKHU
0€3011acHOCTH NpH 0OPAILEHNH C
BEILECTBAMH U J1a00PaTOPHBIM
000pyIOBaHUEM; TIPEJICTABIATh
Ppe3ysbTaThl XUMHYECKOTO IKCIIEPUMEHTA
B (popMe 3arucu ypaBHEHUit
COOTBETCTBYIOIIMX PEAKLIMN U
(hopMyIHUpPOBaTh BBIBOJIBI HA OCHOBE 9THX
pe3yIbTaToB

OK 07. CopgelicTBoBaTh
COXPaHEHHIO OKPYIKaroIei
Cpebl, pecypcocOepeReHuIo,
NPUMEHSTh 3HaHUS 00
M3MEHEHHH KJIMMaTa,
NPUHIUIIBI OEPEKINBOTO
MPOU3BOJICTBA, (P (PEKTHBHO
JieficTBOBATh B
Ype3BBIYAHHBIX CUTYaIMIX

B 00/1acTH 3K0JI0rH4e€CKOro BOCIIHTAHUA:

- ¢(hOpPMUPOBAHHOCTH IKOJIOTHYECKON KYIbTYPHI,
IMOHMMAaHHE BIUSHUSA COLHAIbHO-9KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MPUPOTHON U
COLMAILHOW CpPeIbl, 0CO3HAHUE MI00ATEHOTO
XapakTepa 3KOJIOTHICCKHUX MPOoOIIieM;

- INIAHUPOBAHUE U OCYILECTBICHUE ACHCTBUIL B
OKpYXarollei cpesie Ha OCHOBE 3HAHUS 1ieNiei
YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTHBHOE HENPUSTUE NEUCTBUN, NPUHOCSIINX

- c(OpMHPOBATH NPEJCTABICHUS: O
XUMMYECKON COCTABIISIOIIEH
€CTECTBEHHOHAYYHOH KapTHHBI MUpa,
POJIM XUMHH B ITO3HAHUU SIBICHUI
HPUPOJIBI, B (POPMUPOBAHUH MBILIICHHUS U
KyJIbTYpBI JINYHOCTH, €€
(yHKIIMOHAJIBHOW TPaMOTHOCTH,
HEOoOX0MMOH ISl peleHnsT
MPaKTUYECKUX 33]1a4 U SKOJIOTUYECKU
000CHOBaHHOI'O OTHOLLIECHUS K CBOEMY
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Bpe/l OKpY>KarolIei cpene;

- YMEHHUE TPOTHO3UPOBATH HEOIATONIPHUSTHBIE
9KOJIOTHYECKHE TTOCIIEACTBYS TPEATPUHAMAEMBIX
JIEWCTBUH, IPEeIOTBpAIIaTh UX;

- pacIIMpeHue OIbITa JeSATSILHOCTH
9KOJIOTHUECKON HApPaBICHHOCTH;

- OBJIaJICHHE HAaBBIKAaMH y4eOHO-
HCCIIEI0BATENHCKOM, TPOSKTHOM M COLMATILHOM
JIeATEeIIbHOCTH;

3I0POBBIO M TPUPOITHOH Cperie;

- YMETh COOJTIOAaTh TIPaBHIIa
JKOJIOTHYECKH 1eJIeco00pa3HOTO
MIOBEJICHUS B OBITY U TPYIOBOH
JIEATEIIBHOCTH B IEJISX COXPAHEHHS
CBOETO 3JI0POBBS U OKPY’KaIOIIeH
MPHUPOIHOM CPEBl; YIUTHIBATH OMTACHOCTh
BO3JICHCTBUS HA KUBBIC OPTaHU3MBI
OTIPEJICIICHHBIX BEIIECTB, TOHUMAsi CMBICIT
MO0Ka3aTeJsl IPEAEIbHON 1Oy CTUMON
KOHIICHTpauH




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOM AMCUMIIMHBI U BUABI Y4eOHOIl padoThl

Buj yueOHoi1 padoThl Oobvem uacos
MakcumajibHasi ydeOHasi HArpy3Ka (Bcero) 72
Oos3aTeibHAs ayIMTOPHAsA yueOHAs1 Harpy3Ka (Bcero) 72
B ToMm guce:
JIeKIMOHHBIE 3aHATHS 36
[IpakTrueckue 3aHATHS 34
IIpomexyTounas arrecrauus B popme ouggepenyuposannoco 3auéma 2




2.2. TeMaTH4eCcKHH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumeHoBaHue Conep:xanue yueOHOro Marepuasa (OCHOBHOE H PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O6bem | @opmupyemble
pa3aesioB U TeM JadopaToOpHbIe M MPAKTHYECKUE 3aHATHUS, IPUKJIATHOH MOYJ/Ib YacoB | KOMIIETEHUHH
1 2 4

OcHOBHOe coep:kaHue 72
Pa3nes 1. OcHOBBI CTPOCHHUS BelleCTBa
Tema 1.1. OcHoBHOE coep:xkaHue 2 OK 01
Crpoenne aToMOB | TeopeTH4yeckoe o0yyeHue
XUMHUYCCKUX CoBpeMeHHass MOJIENIb CTPOCHHUS aTOMa. DJIEKTPOHHAsl KOHpUrypauus atoma. Kinaccudukanus XuMu4eckux
9JICMCHTOB 1 3JIEMEHTOB (S-, p-, d-3eMeHTH). BaneHTHbIe 37eKTpoHbl. BaneHTHOCTh. DneKTpoHHas MPUPOIa XUMHUYECKOM
npupoaa CBSI3U. DIEKTPOOTpULIaTeNbHOCTh. KoBasieHTHas CBsI3b, €€ pa3HOBUIHOCTU U MEXaHU3MbI 00pa30BaHUS )
XUMHUYECKOM (oOMeHHBIN U JOHOpHO-aKIlenTopHbIN). oHHas cBsi3b. MeTamndeckas cBs3b. BogopoaHas CBs3b.
CBA3H MeKMOJIeKYIISIpHbIE B3aUMOEHCTBUS.

N3oTorbl, 0CHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aToMa, THOPUAN3AINsI aTOMHBIX OpOHUTaIIeH.
Tema 1.2. OcHoBHOE coep:xkaHue 2 OK 01
Ilepuonuueckuii | TeopeTnueckoe ooyueHue OK 02
3aKOH M Tabuia [Tepuonuueckas cucrema xumudeckux 3iaeMeHToB J[.M. Menneneesa. ®uznueckuii cmbici [leproanueckoro
J.W. Menneneesa (3akona J[.U. Menneneesa. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMMUECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH

MPOCTBIX U CJIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOKEHUEM XMMUYECKOT0 3iemMeHTa B [lepuonnueckoi

cucrteme. MupoBo33peHuyeckoe u HayuyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menneneesa. [Iporuossl

J.W1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB. 2

Pelrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JIaHUN HA XapaKTEPU3aALUI0 XUMUUECKUX

35eMeHTOB «MeTanmuueckue / HeMeTalIn4ecKiue CBOMCTBA, 3JIEKTPOOTPULIATEILHOCTh M CPOJICTBO K

3IEKTPOHY XMMUYECKHX JJIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOECHHUEM U MOJOKEHHUEM B

MEePUOINYECKOMN cucTeMe XumMudeckux snemeHToB .M. MenneneeBay.
Paznen 2. Xumuueckne peakuuu
Tema 2.1. Tunisr | OcHOBHOe coiep:KaHue 4 OK 01
XUMHUYECKUX Teopernyeckoe o0yueHue 2
peakuui Knaccudukamnus v TUIIBI XUMUYECKUX PEAKIIUN C y4aCTHEM HeOpraHudecKux BemiecTB. KonmnuecTBeHHbBIS 2
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OTHOIIEHUA B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U PacUeThl [10 YPaBHEHUSAM XUMUYECKUX
peaxkuuii. Monip Kak eAMHHIIA KOJIMYECTBa BellecTBa. MomsipHas Macca. 3aKOHbI COXpaHEHMsI MacChl U
sHepruu. 3akoH ABoraapo. MossipHblii 00beM ra30B. OTHOCUTENBHAS TNIOTHOCTH Ta30B.

Peaknuu koMIuiekcoo0pa3oBaHMsl ¢ y4acTHEM HEOPraHWYECKUX BEIECTB (Ha MPUMEpE I'MIPOKCOKOMILIEKCOB
[IMHKA ¥ ATFOMUHUA).

IpakTuyeckue 3aHATHS

CocraBneHre ypaBHEHUH PEaKIIUi COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHHs, OOMEHa. Y paBHEHUS PEaKIIHiA
TOpPEeHUs, HOHHOTO0 0OMEHa, OKUCIIEHUSI-BOCCTAHOBIICHHUSI.

PacueTr xoanuecTBEHHBIX XapaKTCPUCTUK UCXOJHBIX BCIICCTB U IPOAYKTOB PCAKIIUH. Pacuer
KOJIMYCCTBCHHBIX XaPAKTCPUCTUK IMMPOAYKTA pCAKIIUU COCAUHCHMA, CCJIIN OJHO U3 BCIICCTB JaHO B I/I36E>ITK€
W/WIIN COAEPKUT puMecH. PacueT MaccoBoil nin 00 bEMHOM 10JIM BBIXOA MPOAYKTA PEaKIMHi COSTUHEHUS
OT TEOPETHUYECKH BO3MOXKHOT0. Pacuer 00beMHBIX OTHOIIIEHHUH Ta30B. PacyeTr Maccel (00bEM, KOTUYECTBO
BEILIECTBA) MTPOJIYKTA PEAKIIMH, €CIIM OJIHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEEICHHON MacCOBOU
J0JIei paCTBOPEHHOTO BEILIECTBA.

YPaBHeHI/IH OKHCIICHH-BOCCTAaHOBJICHUS. CTeneHb OKHCIeHUA. OKHUCIUTENb U BOCCTAHOBUTEID.
OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu B Ipupoac, NpoOnu3BOJCTBCHHLIX MPOLECCaAX U
KU3HCACATCIIbBHOCTH OPraHnu3MOB. OKHCIUTETFHO-BOCCTAHOBUTEIbLHBIN NMOTCHIHUAJI CPCABI. CocraBiecHue u
YpaBHUBAHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ MCTOOM 3JICKTPOHHOTO Oananca. TunuuHbIe
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 3J’IGKTpO.HI/I3 PacTBOPOB U pacCIlsiaBOB coJIeil.

Tema 2.2. OcHOBHOe coep:kaHue OK 01
OnektponauTHyecka| TeopeTudyeckoe 00y4eHue
A aucconnanusa - (Teopusi SMEKTPOIUTHUECKON nucconmanuu. Peakuuu moHHOro oOMeHa. CocTaBlieHUE peakiuii WOHHOTO
MOHHBII 0OMEH 0OMEHa yTeM COCTABJICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH.
IMaaponus coneli. 3Ha4ueHHE TUAPOIN3a B OMOIOTHIECKUX OOMEHHBIX Tporieccax. [I[pumeneHue ruiponsa B
MIPOMBIIIIIEHHOCTH.
JlabopaTopHble 3aHATHS
Jlaboparopnas pabota «Peakiuu ruaponmn3a.
HccnenoBanue cpepl pacTBOPOB coJieil, 00pa30BaHHBIX CHIIBHBIMH M CJIa0BIMU NMPOTOIUTAMHU, U UX PEAKIIHMA
C pacTBOpaMHu Ienouu 1 kapOoHara HaTpus. COCTaBICHHUE PEAKITUI THAPOIIHA3a CONCH.
Paszpnea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKUX BelECTB
Tema 3.1. OcHoBHOE coaep:kaHue OK 01
Knaccupukanus, | Teoperudeckoe o0yqenue OK 02
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HOMEHKJIaTypa
CTpOCHUE
HEOPraHMYECKUX
BEIIIECTB

[Ipenmer Heopranuueckoi XxuMuu. Bzaumocss3p Heoprannueckux Bemiects. Kiaccuduxarms
HEOopraHuuyeckux BemecTs. IIpocTeie U croxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUIBI,
THIPOKCHUIBI, KUCIIOTHI, cov). HoMeHKI1aTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB UCXOS U3 UX
XUMHUYECKON (OPMYJIIbI UM COCTaBICHUE XUMUUECKON (hOPMYIIbI UCXO/I U3 HAa3BaHUs BEIlECTBa IO
MEXKTYHAPOIHOM MJITU TPUBHAIBHON HOMEHKIATYype.

Mesxmorekyisipablie B3auMoaencTBusa. KpucramioruapaTtel. ArperaTHble COCTOSHUS BEIIIECTBA.
Kpucrannuueckue u amopdHbie BemecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKyJsipHasi,
MOHHAs1, METATMYECKas ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTBA OT TUIA KPUCTATUINYECKON
pemeTku. [IpyunHBI MHOr000pasus BEIIECTB.

CoBpeMeHHbBIE TPEJCTABICHUS O CTPOCHUU TBEPABIX, KHUJIKAX UM Tra3000pa3HbIX BemiecTB. Kuakue
KpUCTAJUIBIL.

Tema 3.2. Ousnko-
XHUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

OcHoOBHOe coep:kaHue

12

Teopernueckoe o0yuenue

Meramnel. O0mue ¢u3ndeckue M XUMHUYECKHE CBOMCTBa MeTaiioB. CrocoObl moiydeHHs. 3HaueHHe
METAJIJIOB M HEMETAJUIOB B IIPUPOJIE U KUZHEIAECATEIBHOCTH Y€JI0BEKa U OpraHu3MoB. Koppo3us meTanios:
BUJIbI KOPPO3UH, CITOCOOBI 3aLIUTH METAIJIOB OT KOPPO3HH.

Hemeramnpl. O0mue ¢puznueckiue 1 XUMHYECKHE CBOMCTBA HEMETAUIOB. THUIHUYHBIE CBOWCTBA MeTalliIoB [Y—
YII rpynn. Knaccubukamus ¥ HOMEHKIATypa COEAWHEHWW HeMeTauioB. KpyroBopoThl OHMOTCHHBIX
3JIEMEHTOB B IIPUPOJE.

XHWMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKUX BELIECTB (OKCUIOB, TUAPOKCUIOB, KUCIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COEIUHEHU,
BBICIIMX OKCHJIOB U THJPOKCHJIOB.

IIpakTuyeckue 3aHATHS

CocraBneHne ypaBHEHUN XUMUYECKUX PEAKLIUNA C yYaCTHEM MPOCTHIX U CI0KHBIX HEOPraHUYECKUX BEUIECTB:
OKCHJ/IOB METaJUIOB, HEMETAIJIOB W aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBAaHUU U
aM(pOTEpHBIX THUIPOKCUIOB, HEOPTaHMUECKHUX COJICH, XapaKTepU3YIOIINX UX CBONCTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha CBOMCTBA U MOJYy4YEHUE HEOPTAaHUUYECKUX
BELIECTB.

JlabopaTopHble 3aHATHS

JlabopaTtopHnast pabota «CBOMCTBa METAIIIOB U HEMETAJIOBY.

UccnenoBanme  pu3Myueckux W XUMHYECKMX  CBOWCTB  METAUIOB W HEMeETauloB.  PereHue

OKCIICPUMCHTAJIBHBIX 3ada4 110 CBOMCTBAM XHWMHYECKHM CBOMCTBaAM METaJIOB U HEMCTALJIIOB, IIO
pacCro3HaBaHUIO U MOJTYUYCHUTIO COG,Z[I/IHGHI/Iﬁ MCTAJJIOB U HEMCTAJLJIOB.

OK 01
OK 02
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Tema 3.3. OcHoBHOE coep:xkaHue OK 01
[TpousBoncTBO TeopeTuueckoe o0y4ueHue OK 02
HEOPraHUYECKUX
p— OOue mpeacTaBIeHUs O Hp?MBIH.UIGHHBIX crioco0ax MOJY4YeHUsT XMMUYECKMX BEIIECTB (Ha MpHUMEpe
3HaueHme 1 IIPOU3BOJICTBA aMMHAKa, CEPHOU KHUCIIOTHI).
HpHMCHEHEE B UYepHas u 1BeTHas MeTaunyprus. IIpakTuueckoe NpHMEHEHHUE 3JIEKTPOIu3a AJIs IOJYy4YEHUS ILEJIOYHBIX,
GbITy 1 Ha LIEJI0YHO3EMETBHBIX METAJUIOB U allFOMUHUS. CTEKIJIO M CUJIMKATHAS IPOMBIIIIIEHHOCTD.
HPON3BOICTEE [TpobremMa 0TXO0B ¥ MOOOYHBIX MPOAYKTOB.
Pasznen 4. CTpoeHue U CBOCTBA OPraHMYECKUX BelleCTB
Tema 4.1. OcHoBHOE coep:xaHue OK 01
Knaccupukanus, | Teoperudeckoe o0yqenue
CTPOCHUE U [Ipeamer oprannueckoil XumMuu. B3anMocBsI3b HEOPraHMYECKUX U OPraHUYECKHUX BEILIECTB.
HOMCHKJIaTypa XHWMHUYECKOE CTPOEHUE KAK MOPSAOK COCITMHEHHSI aTOMOB B MOJIEKYJIE COIIACHO UX BAJIEHTHOCTU. OCHOBHBIE
OpraHM4eCKuX MIOJIO)KEHHS TEOPUU XHMMHUYECKOTO CTPOEHUs OpraHMuYecKux coeauHeHuid A.M. BbyrtnepoBa. YrieponHslii
BEILECTB CKEJIET OpraHM4ecKoil MoJeKyidabl. MONeKyIsipHble W CTPYKTYpHbIE (pa3BEepHYTHIE, COKpAIlCHHBIC)
XUMUYecKre (Gpopmyiibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOIO CTPOCHHUS MOJeKyi. M3omepus u
M30MepHI (CTPYKTYpHAsi, reoMeTpraeckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMUYECKON CBSI3H.
[Tonsstue o QyHKIMOHANBHONW Tpynme. [IpuHIUNBI KIacCHPUKAIMK OPTaHWMYECKUX  COCAMHEHUM.
MexayHapoaHasi HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPTaHUYECKUX COETHEHUI.
IIpakTuyeckue 3aHATHS
Homenknatypa opraHMuecKUX COEAMHEHHMH OTHEIbHBIX KJIacCOB (HACBIIIEHHBIE, HEHACHIIICHHbIE W
apoMaTHYeCcKUe YIJeBOAOPObl, CHUPTHI, (EHOJBI, albJETHAbl, KETOHbI, KapOOHOBBIE KHCIOTHI H [Ip.)
CocraBiieHre MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJ OPraHUYECKUX BEIIECTB OTIENbHBIX KIIACCOB,
UCTOJNB3ysd MX Ha3BaHWs IO CHCTEMaTHYecKoW HoMeHKiarype. Pacdersl mpocreiimeii  (Qopmyibl
OpPTraHUYECKOM MOJIEKYJIbI, UCXO/Is U3 JIEMEHTHOro cocTana (B %).
Tema 4.2. OcHOBHOe coep:kaHue OK 01
CpoiicTBa Teopernueckoe o0yuenne OK 02
OpraHM4eCKuX @U3NKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX COCOUHEHMH  OTHENBHBIX  KIAccoB  (0COOEHHOCTH
COCIMHCHHH KJacCU(UMKALMU M HOMEHKJIATyphl BHYTPU KJlacca; TOMOJOTMYECKHH Pl W obmas dopmysa; U30MEpHs;

(du3nUecKre CBOMCTBA; XUMUIECKUE CBOMCTBA; CIIOCOOBI TIOTyUYeHUS ):

— TpeAeNbHbIE yIrIeBoJgoponbl. ['OpeHne MeTaHa KaKk OJWH M3 OCHOBHBIX HCTOYHHUKOB TeIJja B
MPOMBIIIIIEHHOCTH M ObITY. CBOMCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKJICHUE B MPUPOJE U MPUMEHEHHE
aJIKaHOB; — HEMpeleibHbIe M apoMaTH4ecKue yriaeBonopoabl. [lomuMepusanus sTuieHa Kak OCHOBHOE
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HaIpaBJICHHUC €T'O UCIIOJb30BaHU. FopeHI/Ie allCTUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOI'O INIAMCHU JJIL
CBapKH U PE3KH METAJIOB; — KHCIOPOJCOACPIKAIIUE COCIUHEHUSI (COUPTHI U MPOCThIe dPUPHI, (HEHOIBI,
aJIbJACTUABI MW KCTOHBI, Kap60HOBI>I€ KHUCJIOTBI W HUX HpOI/IBBOI[HBIe). HpaKTI/I‘-IeCKOG MPUMCHCHUC
STHJICHTJIMKOJS, TinlepuHa, ¢enona. [Ipumenenne dopmanbaernaa, aneranbaeruia, YKCYCHOH KHCIIOTHI.
MpbIna Kak cOJIM BBICHIMX KapOOHOBBIX KHCIOT. MOOIINE CBOHCTBA MbLIa; — a30TCOJEPKAIIUE COCTUHEHHUSI
(aMuHBI 1 aMUHOKHCIIOTHI, Oenkn). Kinaccudukaius 1 0cCOOEHHOCTH OPTaHMYECKUX peakiuii. PeakimonHbie
neHTphl. Panukansl. [leppoHadanbHbIC TOHATHS O THITAX U MEXaHU3MaX OPTaHUYECKUX PEaKIIHA.

IIpakTHYeckue 3aHATHSA

Pemrenune nenodex nmpeBpalieHuil Ha TeHETUYECKYIO CBSI3b MEKy KJIaCCaMU OPraHUYECKUX COCIMHEHUM C
COCTABJICHMEM HA3BAHUM OPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHON I MEXIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIaType. Pelenue pacueTHbIX 3a1a4 110 YPaBHEHUAM PEAKLUN C y4aCTHEM
OpPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHSA

JlaGopatopnas pabora «IlomydeHue 3TuIeHa U U3yUYE€HUE €O CBOWCTBY.

[Tomyyenue >TuIeHA U3 3TaHOJA B Ta0OPATOPUU U U3yUEHUE €0 (PU3MUECKUX U XUMHUECKUX CBOMCTB.
CocrasiieHHE peaklyii IPUCOCIUHEHHS U OKHUCIICHHS Ha IpPUMeEpe dTUiIeHa. Penienre pacueTHBIX 3a1a4 ¢
HCIIOJIb30BAHNUEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3IYXY.

Tema 4.3.
Opranunueckue
BCIIICCTBA B
JKH3HEICITCILHOCT
1 YeJIoBEKa.
[TpousBoAcCTBO U
MIPUMEHEHUE
OpTraHUYECKHUX
BCIICCTB B
MPOMBIIUIEHHOCTH

OcHoBHOe coepkaHue

Teopernyeckoe o0yueHue

buoopranunueckue coequHenus. [Ipumenenne u 6uonoruyeckast posb yrieBoaoB. OKUCIEHUE YIIIEBOI0OB —
MCTOYHUK DHEPIHH KUBBIX OpraHu3MoB. O01acTu MpUMEHEHHsI aMUHOKHCIOT. [IpeBpalenns 6enKoB nUIu
B opranusme. buonornueckue Qpynkuuu OenxoB. buomormueckue ¢yHkumuu xupoB. Poib opraHmdeckoit
XMMHUU B PEIICHUH NMPOOJIeM MUIIEBON 0€30MacHOCTH.

HykiienHoBbIe KHCIOTHI: cocTaB U cTpoeHune. CTpoeHne HykieoTunoB. CoctaB HyKiIenHOBBIX kucioT (JJHK,
PHK). Posib HyKJIEMHOBBIX KUCIOT B )KU3HEACSITEIIBHOCTA OPTaHU3MOB.

[Ipon3BOJICTBO OpraHMYECKUX BEIIECTB: MPOU3BOJCTBO MeTaHoja, mepepabotka Hedtu. IlommdTuieH kak
KPYITHOTOHHQKHBIM TPOJIYKT XHMHUYECKOro mpousBojcTBa. llpumenenue ostuneHa. IlpousBoactBo u
MPUMEHEHHE KaydyKa U PE3UHBL.

CuHTeTHYECKME U HCKYCCTBEHHBIE BOJIOKHA, MX CTpOE€HHE, cBoiicTBa. [IpakTmueckoe HCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TIICHKU: U3OJISIIUS JIJISl IIPOBOJIOB, MEMOpPAHBI JJIsI OIPECHEHUSI BOJBI, 3aIUTHEIC
IUICHKU 1T aBTOMOOWJICH, TIUIACTBIpU, XUPYpPTHUYECKHWE TIOBSI3KH. HOBBIE TEXHOJOTHUM JambHEHIIero
COBEPILIEHCTBOBAHUS MOJIMMEPHBIX MaTEPUATIOB.

Ponb opranndeckoil XuMHUH B peIIEHUHU MPOOJIeM SHEPreTUYECKOM 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI,

OK 01
OK 02
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CO3JaHNH HOBBIX MaTCPpHaAJIOB, HOBbIX HCTOYHHUKOB SHCPIUn (aﬂbTepHaTI/IBHBIe HUCTOYHHUKHU 3H€pI‘I/II/I).

Pazneua 5. Kunernveckne u TepMOAMHAMUYECKHE 32aKOHOMEPHOCTH NPOTEKAHUSA XUMMHUYECKHUX peaKiuii
Tema 5.1. OcHoOBHOe coep:kaHue OK 01
Kunernueckue Teopernueckoe odyueHue OK 02
3aKOHOMEPHOCTH  (Xymuueckue peakuuu. Kraccudukamuss XUMHUYECKHX peakluid: mo (a3zoBOMY COCTaBy (TOMOTEHHbBIE U
[IPOTCKaHUsA reTeporeHHbIe), M0 UCIOIb30BAHUIO KaTaiu3aTopa (KaTaJIuTHUYeCKUE U HEKaTAIUTUYECKHUE).
XUMHUICCKUX CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (AKTOPOB: NPHUPOABI PEArHPYIONINX BEIIECTB,
peaxiui KOHIEHTPALlUK pearupyromux BelecTB, Temmneparypsl (mpaBuiio Baut-I'odda), mimomaan peakuoHHOM
MOBEPXHOCTHU, HAJIMYKS KaTanu3aropa. Posb kaTaan3aTopoB B MpUPO/IE U MPOMBIIITIEHHOM ITPOU3BO/ICTBE.
OHeprus akTUBalMM. AKTUBMpOBaHHBIM KoMmiulekc. Karammzaropsl u katanus. Ponb kaTannm3atopoB B
IIPUPOJIE U IPOMBILUIEHHOM IIPOU3BOJICTBE.
JlaGopaTopHble 3aHATHSA
N3yuenne 3aBUCUMOCTH CKOPOCTHM XMMHYECKOM pEeaklMH OT KOHUEHTPALMU pPEearupyrollux BEUIECTB M
TEeMIIepaTypBhl.
Jlaboparopnast pabota Ha BEIOOD:
1. JTaGopaTtopHas paborta «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEaKLIUK OT KOHIIEHTPAIMK Pearupyronmx
BemlecTBy. MccienoBanue 3aBUCMMOCTH CKOPOCTH peakUuu OT KOHIeHTpauuu. OmnpeleneHne KOHCTAHTHI
CKOPOCTH peakluu rpaduyecKuM METOOM.
2. JIaGoparopHas pabdora «OmpeeeHue 3aBUCUMOCTH CKOPOCTH PEAaKIIMK OT TeMnepaTypbs». MccnenoBanue
3aBUCUMOCTH CKOPOCTH PEAKLIMM OT TeMIepaTypsl. Pacuer sHepruu akTUBallUU PEaKIIUH.
Pemenne nmpakTHKO-OPUCHTUPOBAHHBIX 33/IaHUN HA aHAW3 (PAKTOPOB, BIUSIONIUX HA U3MEHEHUE CKOPOCTH
XUMUYECKON PEAKLIUU.
Tema 5.2. OcHOBHOe coep:kaHue
Tepmonnnamuueck | Teopernueckoe 00y4eHue OK 01
ue Knaccudukarst XUMHUIECKHX PEaKIHii: 10 TEIIOBOMY 3G eKTy (IK30TepMUUECKUE, SHIOTEPMUIECKHUE), T10 OK 02
3aKOHOMEPHOCTH | oOpaTtuMocTH (0OpaTuMble 1 HeoOpaTuMebie). TeroBbie 3¢ (HeKTb XUMHUUECKUX peakiuil. TepMoxumudeckue
HIPOTCKaHUA ypaBHeHHsI. OOpaTUMOCTh peakiuil. XMMHUYecKoe paBHOBECHE M €r0 CMEIICHHE MO ACHCTBUEM Pa3IMYHBIX
XUMHUICCKUX (hakTOpOB (KOHIIEHTpAIlMsl PEareHTOB WJIM TMPOAYKTOB PEaKIMH, JABJICHHE, TEMIIEparypa) s CO3/aHUs
peakuuii. ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MPOILIECCOB.
PaBHOBecHe [Tonsitue 06 »HTANBNMKU U SHTpONUU. DHeprus ' nooca. 3akon ['ecca u criencTBus U3 Hero. Poib cMmemenus
XUMHYECKHUX paBHOBECHS B TEXHOJIOTHYECKUX IIPOLIECCaX.
peaxuuii JIaGopaTopHuble 3aHATHS

JlaGopatopHnas pabora «/3yueHue BAUSHUS Pa3InYHbIX (PaKTOPOB HA CMEIICHNE XUMHUECKOTO PABHOBECHSI.
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HccnenoBanue BAUSHUSA U3MEHEHUS KOHLIEHTPALMU BEILECTB, PEAKLMU CPEABl U TEMIIEPATYpPbl HA CMELIEHUE
XUMHUYECKOro paBHOBecHs. CpaBHEHHE MOJIYYEHHBIX PE3YJIbTaTOB C TEOPETUYECKH MPOTHO3UPYEMBIMU Ha
ocHoBe npuHimna Jle [larense.

Pa3ngea 6. JAucnepcHble cUCTEMBI
Tema 6.1. OcHoOBHOe coep:kaHue OK 01
HucniepcHbie Teoperuueckoe o0yueHue OK 02
CUCTEMBI JHucnepcHble cuctemsl. Kosnongaele cuctemsl. MIcTHHHBIE pacTBOpPHI. OK 07
haxTopsl HX PactBopenne kak Qu3uKo-xuMudeckuid mpouecc. PactBopbl. CrocoObl TNPUTOTOBJICHUS PacTBOPOB.
YCTOHYHMBOCTH PactBopuMocTs. MaccoBast 10y1s1 paCTBOPEHHOIO BelecTsa. lIpenenbHo nonycTuMble KOHUEHTPAUUU U UX

HCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON 0€30M1aCHOCTH.

Knaccudukanus aucnepcHeIX cucteM 1o coctaBy. CtpoeHue U (DakTOpbl yCTONYHMBOCTH AMCIEPCHBIX

cucreM. Pacro3HaBaHHe HCTUHHBIX PAacTBOPOB, KOJUIOMAHBIX PAacTBOPOB U TpyOOAMCIIEPCHBIX CHUCTEM.

Crpoenne wmmunemisl. PaccenBanume cBeTa NOpH MPOXOXKACHUM CBETOBOIO IIy4Ka Yepe3 ONTHYECKH

HeoTHOpoAHYIO cpeny (3ddhekra Tungans).
Tema 6.2. OcHoBHoOE coaepraHue OK 01
HccnenoBanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTB Jlaboparopnast padota «IIpuroroBieHne pacTBOPOBY.
AUCIIEPCHBIX [IpuroroBneHre pacTBOPOB 3aJaHHONW (MOJISIPHOM) KOHLEHTpAlMHu (C MPaKTHKO-OPHEHTUPOBAHHBIMU
CUCTEM JUIA UX BOIIPOCaMHM), ONIPEAEIIEHUE CPEbl BOJAHBIX PACTBOPOB.
MACHTUOUKALMHE | JaGopatopHas pabota «McciIeoBaHie UCTIEPCHBIX CHCTEMY.

[IpuroroBnenne W U3y4eHUE CBOMCTB MAMCHEPCHBIX CHCTEM pa3HbIX BHJOB: CYCHEH3UH, 3MYJIbCHH,

KOJUIOUJTHOTO pacTtBopa. CpaBHEHME CBOWCTB MCTHHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISIBIIEHHE OCHOBHBIX

Pa3IMYUi MEKIY HUMU.
Paznea 7. KauecTBeHHBIe peakniuu 00HAPYKeHHS] HEOPraHUYEeCKUX U OPraHNYeCKHX BellecTB
Tema 7.1. OcHOBHOe coep:kaHue OK 01
O6HnapyxeHune KauecTBeHHBIE XMMUUECKUE PEAKIIMHU, XaPAKTEPHBIE I OOHAPYKEHHS HEOPTAaHUYECKHMX BEIIECTB (KATHOHOB OK 02
HEOPraHWYECKUX |1 aHnoHOB). CocTaBIeHUE YPaBHEHHH peakiuii oOHapykeHusI KaTHOHOB [-VI rpynmn 1 aHMOHOB, B T.4. B

KaTHUOHOB U
AHHUOHOB

MOJICKYJISIPHOM U MOHHOHU (popMmax.
Peakiiuu oOHapy)XKeHUsI HEOPTaHUYECKUX BEIIECTB B pealbHBIX 00BEKTaX OKPYKaIOIIeH Cpebl.

JlaGopaTropHble 3aHATHSA

OO0HapykeHne HEOPTaHUIECKUX BEIeCTB (KaTHOHOB [—VI rpymnm miiv aHHOHOB) C UCIIOJIE30BAHUEM
Ka4EeCTBEHHBIX AHAIUTUYECKUX PEAKLIUMN.
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JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopHas paboTa «AHAIUTHYECKHE PeaKIuu KaTHOHOB [-VI rpymmy.

[TpoBeeHne KaueCTBEHHBIX PEAKLUH, UCIIOIB3YEMBIX JJIs1 OOHAPY)KEHHUsI KaTHOHOB | rpymmbl (kamus,
HaTpusi, Maraus, ammonus), Il rpynmsr Ha mpumepe 6apus, 111 rpynmbr — cBuHIA, [V rpynmel — aaoMuHUS,
V rpynmer — xene3a (II u III), VI rpynmet — aukens. Onucanue HaOII0JaeMbIX SBICHHH W COCTABIICHUE
XUMHYECKUX PEAKITUH.

2. JJaboparopnas paboTa «AHATUTUYECKUE PEAKITMH AHHOHOB.

[TpoBeneHne KaueCTBEHHBIX peaKLnii, NCIIOIB3YyEMBIX JUUIsl OOHApYKEHHUsI aHMOHOB: KapOoHarta, (ocdara,
cynbdara, cynbhuaa, HUTpaTa, xjaopuaa u ap. Onucanue HabII0JaeMbIX SBICHUIN U COCTaBICHUE
XUMUYECKUX PEAKLIUN.

Tema 7.2. OcHOBHOe coep:kaHue OK 01
O6napyxenue KauecTBeHHBIC XUMUYECKUE PEAKIIUH, XapAKTEPHbIE Tl 00HAPYKEHHS OTACIBHBIX KIIACCOB OPraHUYECKUX OK 02
OpTraHHY€CKHUX coeIMHEHUi: (PEeHOIIOB, aNbETUIOB, Kpaxmala, YKCYCHON KUCIOThI, aMUHOKHUCIIOT | Jp.
BCIICCTB Jlenatypanusi 0€JIKOB ITPU HArPEBaHHH, IIBETHBIC PEAKIIMH OCITKOB.
OTACTBHBIX CocraBneHne KaueCTBEHHBIX peakuii OOHapy>KEHHUS OPraHUYECKUX COCANHEHNH OTIEIBHBIX KIAaCCOB.
KJIaCCOB C JlabopaTopHble 3aHATHS
UCTIONBb30BAHUCM [ QOHapyKeHHE OPraHHYECKUX COCIMHEHUH OTIEIbHBIX KJIaCcCOB.
Ka4CCTBCHHBIX JlabopatopHast paboTa Ha BBIOOD:
peaxuui 1. JJaboparopHast paboTta «KadecTBEeHHbIC peakIiy Ha OTICIbHBIC KIIACChl OPraHUYECKUX BEILIECTBY.

[TpoBeeHne KaueCTBEHHBIX PEAKLIUH, UCIIOIB3YEMBIX JJIs1 OOHAPY)KEHHUSI OPTaHUYECKUX BEIIECTB PA3TUYHBIX

KJIaCCOB: ()€HOJIOB, aIbICTUI0B, KpaxMalia, yKCYCHOM KHCIOThI, aMUHOKHUCIIOT, OeKoB U ap. Onucanue

HaOJII0aeMBIX SIBIICHUI U COCTaBJIEHUE XUMHUYECKUX PEAKLIUN H/UITH CXEM.
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKaAHUeE (COAepP:KaHUe MPUKJIATHOTO MOYJIfA)
Pa3znea 8. XuMus B ObITY H IPOM3BOACTBEHHOM AeSITEJIbHOCTH YeJIOBeKa OK 01
Tema 8.1. OCHOBHOE COIep/KAHUE OK 02
Xumust B ObITY U |DKoJIOrHdecKas 0e30MacHOCTb MOCIEACTBUH OBITOBOM M MPON3BOICTBEHHOI EATETFHOCTH YelIOBeKa, OK 04
IPOM3BOJICTBCHHO | CBsI3aHHAS C ITepepabOTKOM BEIIECTB; MOUCK U aHAIN3 XMMHYECKOH HHPOPMAIMH U3 Pa3THIHBIX HCTOYHUKOB OK 07
ACATCIIBHOCTH (HayuyHast 1 yueOHO-Hay4YHas TUTEpaTypa, CPeICTBAa MacCoBOM HH(OpMaIum, ceTb IHTEpHET U Apyrue).
YCIIOBEKA Keticsl (¢ yueTom Oynymieit mpodeccuoHanbHOM AesITeIbHOCTH) Ha aHAIN3 WH(POpMAIIUY O

MIPOU3BOJICTBEHHOU JEATEILHOCTH YEIOBEKA, CBI3aHHOM C MepepadOTKO U OTyYEeHUEM BEIIECTB, a TAKXKE C
9KOJIOTHUYECKOH 0€30MacHOCTHIO.
3ammuTa Keiica: [IpeacraBieHue pe3yabTaToB peNIeHUs KEMCOB (BBICTYIUICHHE C TPE3CHTAITNEH )
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Tema 9.1.1. OcHoBHOE coep:kaHue OK 01
OcHoBBI JlaGopaTopHble 3aHATHS
1n1abopaTopHON Jlaboparopnas pabota «OcHOBBI 1a00PaTOPHOMN MPAKTUKH.
IIPaKTHUKH B Jlaboparopnas nocyna u xumMuieckue peaktuBbl. OcHOBHBIE 1abopaTopHble onepauuu. JlabopaTopHoe
npodeccHOHANBHEI | oGopynosanue. TexHIKa 6e30IIACHOCTH U IPABHIIA PaGOTH! (IIOBEICHHUS) B 1aGOPATOPHH.
X 11200paTOpHAX | J[aGopaTopHbIe 3aHATHS

HccnenoBanne XMMUYECKOT'O COCTaBa Mpoo BOJBI.

JlaGopatopHnast paboTa Ha BBIOOD:

1. JTaboparopHas pabdoTta «OuuCTKa BOABI OT 3arpsi3HEHUI».

Hcnonb30BaHre METO0B PHIIBTPOBAHUS U aACOPOLIMU AJIsl OT/IECICHUS 3arpsiI3HEHUH B cclieyeMoii mpole

BO/Ibl. BBIOOp MeTO1a OUMCTKHY B 3aBUCHMOCTH OT BHJ1a 3arpsi3HeHus. CpaBHeHHE 3G (HEKTUBHOCTH

Pa3IMYHBIX METOJIOB OYMCTKHU BOJIbI B Pa3HBIX YCIOBUSX (B 1a00paTOpuu, B IOMAIIHUX U MOJIEBBIX

YCIIOBHSIX).
Tema 9.1.3. OcHoBHOE coep:xkaHue OK 01
XAMUYCCKUN Teoperuueckoe oGydyenue OK 02
KOHTPOJIb Ka4eCTBA | KayecTBEHHbIN XUMUYECKUI COCTaB IPOAYKTOB uTaHus. BemecTsa, panbcudunupyronme npoayKThl OK 07
IIPOJYKTOB MUTaHUS, U BELIECTBA, 3arpsI3HAIOIINE MIPOAYKTHI MUTaHus. OnpeaeneHne 3arpa3HIonmX XUMHUUECKUX
IIUTaHUA BEIIECTB B [IPOAYKTAX [MUTAHUSA, ONIPEACIICHNAE BEIIECTB, HE 3asABJICHHBIX B COCTABE IIPOAYKTOB IMUTaHUA.
Tema 9.1.4. OcHoBHOE coep:xkaHue OK 01
XUMHUYECKUI Teopernueckoe o0yuenne OK 02
aHaju3 nmpoo OK 07

ITOYBBI

Krnaccudukanus mods 1o BUAY ¥ Ha3HAUYCHUIO, UCXOMS U3 XUMUYIECKOTO cocTaBa. VneHTrduKaIus mpoos
MOYBBI 110 €€ XMMUYECKOMY COCTaBY, OIMCAHUE BO3MOKHOCTEN €€ TPUMEHEHUS.

TpeboBaHus K Ka4eCTBY MOYBBI PA3TUYHOTO HazHaueHus. OnucaHne 0COOEHHOCTE! UCTIONB30BaHMUs TIOYB B
3aBHCHMOCTH OT THIIOB, CLIOCOOBI YIYUIICHHUS KQueCTBA MOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

O065acTH UCTIONB30BAHUS OPraHUYECKUX YI0OpEeHUI B 3aBUCHMOCTH OT KaueCTBEHHOTro cocTaBa. Onucanue
OpPraHMYECKUX YAOOPEeHUN U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.

CamocrosiTesibHast padoTa

O6mactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UCXO/IS U3 KAYECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa.
AHan3 HOPMATUBHOM JTOKYMEHTAIUH.

Ponb HeopraHM4ecKrx BEMIECTB B KAUECTBE MUHEPATbHBIX YAOOPESHUM, yIyUIIUTEICH MOYBHI.

CocTaB MHHEpAIBHBIX YIOOPEHUN U X IPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMMOYBBI U €€ PA3HOBUTHOCTH.
B3aumocBsi3s cocTaBa ynoOpeHuit 1 UX BIHMSIHHSI HA BETr€TaTHBHEBIC CBOKWCTBA U TIOIOHOMICHUE PACTCHHIA.
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Tema 9.1.5. OcHoBHOE coaepxxaHue OK 01
HccnenoBanne CamocrosiTeibHas pagoTa OK 02
00BEKTOB VYu4ebHo-nccae10BaTebCKUM TPOSKT B 00JIACTH MCCIIeIOBaHUS 00BEKTOB Onocdepsl. O030p TeM yueOHO- OK 04
orochepsr HCCIIEI0BATENECKUX IPOEKTOB. AJITOPHTM BBINOIHEHHUS MpoekTa. Onpesieaenue IpodIeMbl MCCIEI0BaAHNS. OK 07

Mertopl morcka, aHanu3a 1 00paboTKH HH(GOPMAIIMU O TPOEKTE B PA3INYHBIX UCTOUHUKAX.
Tema 9.2.1. OcHoBHoOE coaepraHue 3 OK 01
XAMAYCCKUN Teoperuueckoe o0yuenne 3 OK 02
aHalmns3 Haznauenue texuuyeckoit Boasl. TpeOoBaHMS K TEXHUYECKOM BOJIE MO TPYIINaM MOTPeOICHUS. OK 07
TEXHHUYICCKHI BOABI |KauecTBO TEXHUUECKOH BOJIBI PA3HBIX BHIOB. XHUMHUUECKUI aHAIM3 M TIPOM3BOJICTBEHHBINH KOHTPOIb COCTABA

TeXHUYECKOM BOJIbl. CYIITHOCTh METO/Ia TUTPOBAHUS. )

AHanu3 TEXHUYECKON BOJBI Ha KECTKOCTb M JApyrue mnokaszarenu. KHCIOTHOCTh M HIENIOYHOCTH BOJBI.

Omnpenenenue oO1Iei U CBOOOAHOM MIETOYHOCTH (KUCIOTHOCTH) METOI0OM THUTpoBaHus. pH cpenbl 1 MeTObI

ee onpeneneHus. JKecTKOCTb BOJIbI U METO/IBI €€ OIIpeICIICHUsI.
JAudpepeHuupoBaHHbIN 3a4eT 2
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIAN TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCIUATLITAHBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0

st peanmzanuyu MporpamMMbl TUCHMILIHHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIIETYIOLIHIe
CIeNMaJbHbIE TIOMEIICHHS: YyYeOHBbI KaOWHET XUMHUM W/WIM Y4eOHOM XHWMHUYECKOU
nabopaTopuH.

Ob6opynoBanue  y4eOHOro Ka0uHeTa (HarJasAHbIE nocoous): HabOpbI
[IApOCTEP>KHEBBIX MOJIENIEH MOJIEKYJI, MOJEIN KPUCTANINYECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX
U CJIOKHBIX BEIIECTB W/WIM KOJUIEKLIMU MOJMMEPOB; KOJUIEKIMS TOPHBIX MOPOA M MHHEPAJIOB,
tabmuia Menneneesa, yueOHble puiIbMbl, IU(POBBIE 00pa30BaTENbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEp C YCTPOHCTBAMM BOCHPOU3BEICHUS
3ByKa, NPUHTEp, MYJIbTUMEAUA-TIPOCKTOP C OHKPAHOM, MYIbTHUMEIUIHAs JOCKa, yKa3Ka-
Mpe3eHTEP ISl TPE3CHTAIUMN.

OobopynoBanue Jjgadoparopuu U padoYMX MecT Ja0OpPaTOPMM: MEH3YpPKH, MUIETKH-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIbl, IPEAMETHbIE U MMOKPOBHbIE CTEKJIA, MIAHILIETHI
JUIsL KamnelbHbIX peakiuii, guiubTpoBaigbHas Oymara, HIPOMBIBAJIKH, CTEKJSHHBIE MPOOUPKH,
pe3uHOBbIe TMPOOKH, (oHApUKH, HAOOpP PEaKTHUBOB, CTECKJISHHBIC NAJOYKH, INTATHBBI IS
poOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICIUTENIbHbIC [IUIHHIPUYECKHIE
(50-100 mu1), CTYnKH € MECTUKOM, (aphopoBbIE YAIIKH, MUHIETHI, QUIBTPHI OyMaXKHbIE, BaTa,
MapJsi, 4acoBBbIE CTEKJA, JJIEKTPOIUIMTKH, JIa0OpaTOpHBIE INTATHBBI, CIUPTOBBIC TOPEIKH,
CIIUYKH, MPUOOP I MOTyYeHHUs Ta30B (MM MPoOUpKa C Ta300TBOJHON TPYOKOM), mepiKaTenn
JUIsl TIPOOUPOK, CKIISIHKH ISl XpaHeHHsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 m 200 mu); mIMaTeNy; MUHIIETHI, TUTEIBHBIC UL, CEKYHIOMEPHI (TaiiMepbl), MEpPHBIC
npobupku (Ha 10-20 mu) u mepabie konOwr (25, 50, 100 u 200 M), BomsHas Oans (Wiau
TEPMOCTAT), CTCKJSIHHBIC NaJIOYKH, KOHWYECKHE KOJObI st TutpoBanus (50 u 100 M),
UH/IMKATOpHBIE TOJOCKUM Juid onpeaeneHus pH W cTaHgapTHas HMHIUKATOpHAs IIKana;
YHUBEPCAJIbHBIN HHIUKATOP; nuneTk Ha 1, 10, 50 mut (umu no3aropsl Ha 1, 5 u 10 mir), OropeTku
JUIS TUTPOBAHU, MeTUIMHCKKE mmpuilsl Ha 100—150 mi, mabopaTtopHble H/HIN aHATUTHYECKUE
Bechl, pH-MeTpbl, cymibHbIi mkad, u ap. 1adoparopHoe 000py10BaHuUE.

3.2. UudopmanmnonHoe obecriedeHre peaau3anun NporpaMmmbl
) OCHOBHbIE HCTOYHHUKMU:

l. KacesnoB B.A.@wusuka. 10 xmacc. ba3oBblii ypoBens: yueOHMK /B.A.KacbsHoB .-3-¢
u3a.,crepeorun.-M.: [Ipoda,2015.-287 c.,umn.
2. KacesnoB B.A.®uzuka. basosbiii yposenb.l1 kimacc.: yueOHuK /B.A.KacesiHoB .-2-¢
u3.,crepeorur.-M.: [lpoda,2015.-272c¢.,umn.
3. I'a6puensn O.C.Xumus. 11 knacc: bazoBwiii ypoBeHb.YueOnuk / O.C.I'abpuensn.- 2-e
u3a.,crepeotu.-M.: Jpoda,2015.-223 c.,um.
4. I'a6puensn O.C.Xumus. 10 xnacc: bazoBwiii ypoBeHb.YueOnuk / O.C.I'abpuensn.- 3-e
u3.,crepeotu.-M.: Ipoda,2015.-191c¢.,umn.
5. Bbuonorus. 11 kiacc: yueOHUK ans obmieobpa3zoBar. opraHu3anuii: 0a30BbI ypOBEHb /

ITon pen.Jl.K.bensesoii.-M.:IIpoceemienue,2014.- 224 c.,umn.

0) 1OMOJIHUTEIbHAS JIUTepaTypa

1. I"abpuensu O.C. HacronpHas kaura yuurtens xumun: 10-11 xkmace / O.C.I'abpuensn, NU.T.
OctpoymoB — M., 2015r.
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2. Taopuensa O.C. Xumwus s mperiofaBatens: ydeOHo-merommdeckoe mocooue / O.C.
I'a6puensn, I'.I'. JIsicoBa — M., 2014r.

3.  Tempenmreiin JI.O., luk FO.U. ®usnka. YueOnux misa 10-11 ko — M., 2015r.

4. Kabapaun O.0., OpnoB B.A. DkcnepuMeHTanbHble 3a1aHus mo ¢usnke. 9—11 xmaccer:
ydaeOHoe mocoOue /Tsl ydammxcst o01eo0pa3oBaTeabHbIX yapexaeHui. — M., 2014r.

5.  Kaceano B.A. Meroauueckne peKOMEHJAIMU IO HCIOJIb30BAHUIO Y4eOHMKOB B.A.
KacesinoBa «®wusuka. 10 xn.», «Pusuka. 11 xin.» npu uzydeHun ¢Gu3ukun Ha 0a30BOM U
npodmibHOM ypoBHE. — M., 2014r.

6. KacesaHoB B.A. @uszuka. 10, 11 k1. Temarndeckoe W MOypoOYHOE IUIAHUpOBaHHUE. — M.,
2012.

7.  Ky3nenmoa H.E. OOydeHwe XUMHM Ha OCHOBE MEXKIPEIMETHONH WHTErpanuu /
H.E.Ky3nenosa, M.A. lllaranos. — M., 2015r.

8.  Jlabkomckmii B.b. 220 3amau mo ¢usuke ¢ pemeHusMu: KHUTA A1 ydanmxcs 10-11 k.
o011eo0pa3oBaTeNbHbIX YupexaeHuid. — M., 2014r.

9. CaunkuHa E.B., Jlorunosa I'.Il. Xumus 11 MIKOJ ¥ KJIACCOB TYMaHUTAPHOTO TPOQUIISL.
10, 11 k1. — M., 2015r.

10. ®denepaybHBIA KOMIIOHEHT TOCYJAapCTBEHHOTO CTaHaapra oOmiero ooOpa3oBaHus. /
MunucrepctBo obpazoBanus PO. — M., 2014r.

11. YepnobGennckas [.M. Meroauka o0yueHuss XuMUHU B cpeaHeit mkoie. — M., 2015r.

B) IPOrpaMMHoe odecreyeHue QU CIUTITHHbI

onekmponnoe obyuenue «buonocus 8-11knaccy

anekmponnoe ooyuenue «Xumusa 8-11xnaccy

2JIEKMPOHHOE 00VYeHUe « DKOO2ULY

http://www.prosv.ru/umk/,biologi/6.html#n7 — uzparensctBo [IpocBemenue (Onomorus)
http://www.prosv.ru/umk/ chemistry/2.html#n7 - uzgarensctBo [IpocBemenue (Xumus)

DB N~
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJBbHON JUCHUIJIAHBI

KoHTpomb 1 OIIeHKa pe3yIbTaToOB 00YYEHUS OCYIIECTBISICTCS MPEOIaBaTeNIeM B IMPOIIECCe
NPOBEICHUSI TPAKTUYCCKUX 3aHATHH H JTA0OpaTOPHBIX pabOT, TECTHUPOBAHMSA, a TaKXKe
BBIITOJIHEHUSI  OOYYArOIIMMUCS ~ MHIWBUAYAIBHBIX  3aJaHWW, MPOEKTOB, HCCIICIOBaHUI.
PesynbTarhl 00ydeHUs ONpEACNSIOT, YTO OOydYalomMecs JJOJDKHBI 3HaTh, IMOHHUMATh H
ACMOHCTPUPOBATH IO 3aBCPIICHNUUN U3YUCHUSA JUCHUIIINHBI.

Jnst popMupoBaHUs, KOHTPOJISL M OLIEHKU PE3yIbTaTOB OCBOCHHS Y4eOHOW IUCIUITIIMHBI
UCTIOJIb3YEeTCS CUCTEMA OLIEHOYHBIX MEPOIPHUITUH, MPEACTABIIAIONIAs COO0H KOMIUIEKC YUeOHBIX
MEpOTPHUATHHA, COTJIAaCOBAaHHBIX C pe3ylbTaTaMu OOYy4YeHHs M CHOPMYIUPOBAHHBIX C YU4ETOM
®I'OC COO (mpeametnbie pe3yabrathl o guciurmuae) 1 GI'OC CIIO.

Ne Monyas, / Pasnen Pe3yabTaT 00y4yeHus OueHovHbIe MepPONPUATHSA OK
/ Tema
I |OcHoBHOIi MOTYJIb
1 |Pa3zgen 1. ®opmyaupoBaTh 0a3oBbIe
OcHoBBI NOHSATHUS U 3aKOHBI XUMHHU
CTPOEHUs
BellecTBa

1.1 |Ctpoenue atomoB |CocCTaBIATh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMUYECKHUX bopMyITbI COETMHEHUN B XUMHUYECKUX AJIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTENEHBIO [MPUPOAA XUMUUECKOU CBSI3M».
pupoaa OKHCIICHUS XUMUYECKHUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXO/S U3 XUMHUYECKUX HOpMYIT
CBSI3U BaJICHTHOCTH U JIBYXaTOMHBIX CO€IMHEHUN

AJIEKTPOOTPUIIATENHHOCTH  |(OKCHIOB, CYIb(MHUIOB,
TUAPUJIOB U T.I1.).

1.2 |Tlepponnueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanubie  (OK 01
3aKOH ¥ Ta0IMIa |XUMHUUYECKHE DIIEMEHTEI B TEOpPETUUYECKHUE 3aJaHus Ha OK 02
.. MenneneeBa |COOTBETCTBUU € UX XapaKTEePU3aLUI0 XUMHUECKUX

MOJIOKEHUEM B AJIEMEHTOB: «MeTalu4ecKue /
MEPUOANYECKON CUCTEME HEMETAJUIMYECKHE CBOMCTBA,
XUMUYECKHUX 3JIEMEHTOB 3IEKTPOOTPULIATEIHLHOCTD U
.. Menneneena CPOJICTBO K BJIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX
ANEKTPOHHBIM CTPOECHUEM U
MOJIO)KEHUEM B IEPUOANYECKOI
CUCTEME XUMUYECKUX
anemenToB J[.M. Menaeneepay.
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

2 [Pazpgen 2. CocraBasats ypasHenusi 1 |KonrpoabHas pabora
XuMu4yeckue cXeMbl XUMHUYEeCKUX «CTpoeHue BelllecTBa U
peakuuu peaxkuui XHMHYeCcKHe PeaKkiun

2.1 |Tunesr CocTaBisiTh peakuu 1. 3amauu Ha cocTaBiIcHUE OK 01
XUMHUYECKHUX COEIMHEHUS, PA3NIOKEHUS, |ypaBHEHUN peaKiuii:
peakuuit oOMeHa, 3aMelIeHNUs, — COEMHEHMUS], 3aMEeILECHUS,

OKHUCJIUTCIBbHO-
BOCCTAHOBHUTCIIBHBIC
peaKuu U peakiuu
KOMIUIEKCO0OpazoBaHus (Ha
npuMepe
THIPOKCOKOMITIIEKCOB
QTIOMUHHUS M [IMHKA) C
y4acTHEM HEOPraHUIeCKUX
BEILIECTB

pa3nokeHusi, OOMeHa U peaKIuit
C Y4aCTHEM KOMILIEKCHBIX
COoeMHEHN (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
QTIOMUHUS U [IUHKA);

— OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHBIX pPEaKLUN C
HCIIOJIb30BAaHUEM METO/1a
3JICKTPOHHOTO OanaHca;

— C Y4aCTHUEM KOMILJIEKCHBIX
COeIMHEHN (Ha IpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITIOMUHUS).

2. 3aauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTepUCTHK MPOAYKTa
peaKkuu COeJMHEHHsSI; MaCCOBOM
WM 00BEMHOM JT0JIM BBIXO/A
MPOJIYKTa PEaklMK COCTUHEHUS
OT TEOPETUYECKU BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Tra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOAHBIX
BEUIECTB U MPOYKTOB PEAKIIUU;
Macchl (00BeM, KOJTHYECTBO
BEIIIECTBA) MPOIYKTA PEAKIIUH,
€CJIM OJTHO U3 BEILECTB JJaHO B
BHJIE PACTBOPA C OIPEIEICHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA.
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

2.2

DNEKTPOIUTHUYECK
as TUccolManys u
MOHHBII 00MeH

CocraBnsTh ypaBHEHHUS
XUMHYECKHX PEAKLUU
HMOHHOro 0OMeHa ¢
y4acTHEM HEOpraHM4eCKuX
BEIIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peaKkuuii C yHacTUEM OKCHJIOB,
KHCJIOT, OCHOBAaHHH U COJICH,
HMOHHBIX PEakIi TUAPOIU3a
COJIEH, YCTAaHOBJIEHUE
WU3MEHEHUS KUCIOTHOCTH CPEIbI.
2. JTaboparopHas paboTa
«Peakuuu ruponusar.

OK 01

Pa3nen 3.
Crtpoenne u
CBOMCTBa
HEOPraHUYecKHX
BelleCTB

HccaenoBarb cTpoeHue U
CBONCTBA
HEOPraHU4YeCKHUX BellecTB

KonTtpoabsHnas padora
«CBOHCTBa HEOPraHUYECKUX
BellecTB)

3.1

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

KnaccudumupoBarts
HEOPraHMYECKUE BEIIECTBA
B COOTBETCTBHH C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHWE HEOPraHUYECKHUX
BEILIECTB UCXOS U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHHE XUMUYECKOMN
(hOopMyIIbI HCXOIS U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOAHOU
WJIA TPUBUATBHON
HOMEHKJIATYPEM.

2. 3aaun Ha pacyeT MacCOBOM
107 (MacChl) XUMHYECKOTO
JJIeMeHTa (COSAMHEHHUS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aJanus 1Mo
KJaccu(UKaluu, HOMEHKIIaType
U XUMHYECKUM (hopMyliam
HEOPraHUYECKHUX BEILECTB
pa3INYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSA3U U TUIIA KPUCTAJUINYECKOU
pELIEeTKN.

OK 01

3.2

dusznko-
XUMHYCCKHE
CBOMCTBaA
HEOPraHUYECKUX

YcraHaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XUMHYSCKHX CBOMCTB
HEOPTaHWYECKUX BEIIECTB

1. Tect «OcobeHnocTH
XHMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THIPOKCHJIOB H

OK 01
OK 02

24




Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
BEILECTB OT CTPOEHUSI aTOMOB U coJiei».

MOJIEKYJI, @ TaK)Ke TUIIA 2. 3agaHus Ha COCTaBJICHUE

KPUCTAJUIMYECKON PEIIETKH |ypaBHEHUN XUMHYECKUX
peaxkuuii ¢ yyacTueM IpOCThIX U
CJIOKHBIX HEOPraHUYECKHIX
BEILIECTB: OKCHJ/IOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUM U
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
Y CITOCOOBI TIOJTyYCHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOMCTBA U IIOJIy4YCHUE
HEOPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padoTa
«CBOMCTBAa METAJJIOB U
HEMETAJIJIOBY.

3.3 |IIpousBoacTBO O6ocHoBbrIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie [OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3a7aHus 10 COCTABJICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEaKIIHil ¢
3HaueHue u OBITOBOI U y4acTHEM HEOPraHUYECKUX
MpUMEHEHHUE B MPOU3BOCTBEHHOMN BEILIECTB, UCIIOIb3YEMBIX IS UX
OBITY U Ha NESTEIIbHOCTH YeIOBEKa UX |MICHTU(DUKALIUN U
MIPOU3BOJICTBE (UBUKO-XUMHYECKUMHU MIPOMBIIIIJICHHBIX CIIOCO00B

CBOMCTBaMH MOJTy4YEHHUS.

4 |Pa3nmen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Ctpoenue u cBoiicTBa oprannvyeckux |«CTpoeHHe M CBONCTBa
cBoiicTBa BellecTB OpPraHu4yecKHX BellecTB)
OpPraHu4ecKux
BellecTB

4.1 |Knaccudukamus, |KmaccudunuponaTsh 1. 3aga"us Ha cocTaBiIEHUE OK 01
CTpOEHHE U OpraHMYEecKHe BElIecTBa B |HAa3BaHUI OpraHU4eCcKuX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO TPUBUATIBLHOMN
OpraHUYECKUX CTPOCHHEM WJTU MEXKITYHAPOIHOM
BEIECTB CUCTEMaTUYECKOU

HOMEHKJIAType.

2. 3aga”usa Ha COCTaBJIEHUE
TTOJTHBIX ¥ COKPAIIEHHBIX

CTPYKTYPHBIX (hopmyi
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

OpraHN4YCCKUX BCIICCTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha ONpeaeIeHUE
npocreiien GopmyIibl
OpraHr4eCKON MOJIEKYJIbI,
HUCXO0adA U3 3JICMCHTHOI'O COCTaBa

(B %).

4.2

CBoiicTBa
OpTraHUYECKUX
COECTMHEHNN

YcraHaBauBaTh
3aBUCUMOCTH (hU3HUKO-
XHUMHYSCKHX CBOMCTB
OpPTraHUYECKHUX BEIIECTB OT
CTPOCHHSI MOJICKYJI

1. 3aganus Ha cocTaBICHUE
YPaBHEHUN XUMUYECKUX
peaKkuuii ¢ yyacTuem
OpraHUYECKHX BEIECTB Ha
OCHOBAaHMH UX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XMMHYECKHUE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKINi U
TEHETUYECKOM CBSA3HU
OpPraHWYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aaun mo
YPaBHEHUSAM PEAKLIHM C
Y4aCTHEM OPraHUYEeCKUX
BEILIECTB.

4. Jlaboparopnas paboTa
«[Tonyuyenue >TrEHA U
W3YYEHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEILIECTBA B
KU3ZHEACSITEIBHOC
TH YEJIOBEKa.
IIpownsBoacTBo u
MIPUMEHEHUE
OpraHUYECKUX
BEILIECTB B
MIPOMBIIUIEHHOCTH

OO00CHOBBIBATh 3HAYEHUE U
MPUMEHEHNUE OPTaHUYECKUX
BEIIECTB B OBITOBOI U
MIPOU3BOACTBEHHOMN
JIEATEIIbHOCTHU YEJIOBEKA MX
(UBUKO-XUMHYECKUMHU
CBOMCTBaMH

[TpakTHKO-OPHEHTUPOBAHHBIC
3a7aHus 110 COCTABJIEHUIO
XUMUYECKUX PEAKLUN C
y4acTHEM OPTaHUYECKUX
BEIIECTB, UCIOJIb3YEeMBbIX IS UX
UICHTH(UKAIUHN B OBITY U
MTPOMBIIIIJICHHOCTH.

OK 01
OK 02
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
S |Pa3pmea S. HccnenoBars paBHoBecue [KoHTposabHas padora
Kunernyeckue U (M CKOPOCTh XUMHYeCKHX |«CKOpOCTH XUMHUYECKO
TepMOAMHAMM Y EC |peaKI Ui peaknuu U XUuMHU4YecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHUYECKHX
peakuui

5.1 |Kunetunueckue Hccnenosats BIusiHNUE 1. JTaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTPALlUH BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB U |— «OnpeaeneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIEPaTyphbl HA CKOPOCTh |CKOPOCTU PEAKIUU OT
peakuuit XUMHYECKHUX PEaKIHii KOHIEHTPALUU pearupyronmx

BELIECTBY;

— «OrmpenieneHne 3aBUCUMOCTH
CKOPOCTH PEAKIIU OT
TEMIIEPATYPbI».

2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOPETHUYECKUE 3aJIaHUsI HA
aHanu3 (HaKTOpPOB, BIUSIOMINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON PEaKIuu.

5.2 |Tepmonunamuuec |HMccnenoBars BIUSHUE 1. 3amaun Ha pacuetsl TemioBbIX (OK 01
KHue W3MEHEHUS KOHIEHTpauu [3¢dexToB xumuaeckux peakmuii [OK 02
3aKOHOMEPHOCTH |BEILIECTB, PEaKLUU CPEIbl U |1 OMpeIesIeHNE TUIIA PEaKIuu
MPOTEKAHUS TEMIEPaTyphl Ha cCMelIeHue |(T0 TerIoBoMY 3 (dEKTy: IK30-
XUMUYECKHUX XUMUYECKOTO PAaBHOBECUS  |U DHAOTEPMHUUYECKHUE).
peakuui. 2. IIpakTUKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/1aHus HA TPUMEHEHUE
XUMHUYECKUX npuniuna Jle [larense ps
peakuuit HAXO0XJCHUS HaIlpaBIICHUS

CMEILIEHUs] PAaBHOBECHS
XUMHUYECKON peaklMy U aHalIn3
(akKTOpOB, BIMUAIOIIUX HA
CMENIeHUE XUMHYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«V3yueHne BIUSHUS Pa3IMYHBIX
(hakTOpOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHS.

6 (Pasnex 6. HccaenoBars qucnepcHblie | KonTposabHasi pabora nmo reme

JAucnepcHbie CHUCTEeMbI «/IucnepcHble cucTeMbD»
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
CHCTEeMbI
6.1 |[ducnepcHeie Paznuuars ucTuHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE OK 01
CHUCTEMBI 1 pacTBOPbI, KOJJIOUAHBIE pacTBOpOB. OK 02
(bakTophl X pacTBOpbI U 2. [TpakTUKO-OpUEHTUPOBAHHBIC
YCTOWUYMBOCTH rpy0oauciepcHbIE CUCTEMBI |pacueTHBIC 3a/1aHus Ha
Ha OCHOBE XHMHYECKOTO JUCIIEPCHBIE CUCTEMBI,
IKCIIEPUMEHTA UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOMN
JESITEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue HUccnenoBath pusnko- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XAMHYECKHUE CBOMCTBA BEIOOD):
JUCIIEPCHBIX pa3IUYHbBIX BUJIOB — IIpuroroBienue pacTBOpOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue TUCTIEPCHBIX
CUCTEM.
7 |(Pa3nmen 7. HccienoBaTh CBOMCTBA
KauecTBeHHbIE |OpPraHMYecKHUX U
peakuuu HEOPraHu4eCcKHX BellecTB
00Hapy:KeHUs € HCI0JIb30BaAHHEM
OPraHN4YeCcKNX U |Ka4yeCTBeHHBIX peaKiuil
HEOpraHHu4ecKHUX
BeleCTB
7.1 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIE PEAKIIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIECTB |— AHAIUTHUYECKHE PEaKLUU
AHHOHOB kaTtuoHoB [-VI rpynm;
— AHUIUTUYECKHUE PEaKIINU
AHUOHOB.
2. [TpakTryeckue 3a1aHus Ha
COCTABJICHUE YPaBHECHUU
peakiuii oOHapyKeHUs
KaTuOHOB [-VI rpynn u
aHUOHOB, B T.Y. B MOJIEKYJIIPHOM
Y MOHHOH (opmax.
7.2 |ObHapyxeHue Hccnenosath 1. JTaboparopHas pabota (Ha OK 01
OpTraHUYECKHUX KaueCTBEHHBIC PEAKIIUH BBIOOD):
BEILIECTB OpraHWYECKUX coeMHEeHN |— KauecTBeHHBIE peakiuu Ha
OTJIEJIbHBIX OTJIEJIbHBIX KJIaCCOB OT/ZIEJIbHBIE KIIACCHI
KJIaCCOB C OpPraHUYECKUX BELIECTB;
MCII0JIb30BaHUEM — KauecTBeHHbII aHanmn3
KaueCTBEHHBIX OpPraHUYECKUX COESAUHEHUH 110
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Moayas / Paznen

Ne Pe3yabTar 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
peakiui (YHKIIMOHATLHBIM TPYIITIaM.
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHHE KaUeCTBCHHBIX
peakmuii oOOHaApYKEHUS
OpraHNYeCKUX COCTUHEHUH.
II |[IpuxkiaaxHoit MOayJIb
8 (Pasnex 8. OueHuBaTthb nocjeacTBust |3amura Keica (¢ yueTrom
Xumus B ObITY U |OBITOBOM U Oyayuiei npodgeccuoHaIbHOM
NMPON3BOJACTBEHH |IPOM3BOACTBEHHOI AesiTeJIbHOCTH)
OH 1eATEeIbHOCTH |IeATEIbHOCTH YeJI0BEKA C
YeJi0BeKa NO3UIUN IKOJTOTHIECKOH
0€e30ImacHOCTH
Xumus B ObiTy 1 |OueHuBath nocneactsus  (Keiic (¢ yuetom Oymymeit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccrnoHanbHOM OK 02
W IeATeIbHOCTH  |POU3BOJICTBEHHOM NESATETLHOCTH) OK 04
yeJIoBeKa NEITEILHOCTH YellioBeKa ¢ |Bo3MOYKHEIE TEMEI KEHCOB: OK 07
MO3UIIMH DKOJOTHUECKOU 1. IloTemnenue kKiuMmara u
0€e30I1aCHOCTH BBICBOOOYKIEHUE T'a30BBIX
TUAPATOB CO JIHA OKEaHa.
2. Bynymue matepuansl ass
aBHa-, MalllHHO- U
pUOOPOCTPOCHHUS.
3. HoBble maTepuansl ajist
COJIHEUHBIX OaTapeil.
4. JIekapcTBa Ha OCHOBE
pPacTUTENBHBIX MTPENapaToB.
9.1 (Pa3zmen 9.1. HNuTepniperupoBaTh 3amuTa y4eoHo-

HcciaenoBanue u
XUMHYECKHM
aHAJIN3 00HLEKTOB
onocdepnbl

XHMHYeCKHe MPouecchl U
siBJieHHusI B Onocgepe

HCCIIECT0BATEIBbCKOIO MMPOEKTA

(c yuerom Oyaymeit
npogdeccuoHaIbLHOM
AesiTeJIbHOCTH)
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
9.1.1|{OcHoBbI Boimonnare nonssiii nuka | 1. Jlaboparopnas pabota OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B HCCJIETOBAHMUSI C MIPAKTUKN.
po)eCCHOHANIBH  |COOJTI0ICHUEM TTPABHIT 2. TumoBbIe pacyeTsl MO
BIX JJaOOpaTopusX |0e30macHOTO OOpaIICHHS C |TEeMAaTHKE YKCIIEPUMEHTA.
BEILIECTBAMH U 3. 3ajgauu Ha BHIYUCIICHHE
1a060paTOPHBIM CpeIHETO 3HAYCHHUS
o0opynoBaHueM AKCIIEPUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHUE pe3yIbTaTOB
SKCIEPUMEHTA B PA3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).
9.1.2 | Xumnueckui Hccaenosate xumuueckui |1. Tect «CBoiicTBa U cOCTaB OK 01
aHaju3 Mpoo BOJIBI |COCTAB MPOO BOIBI BOJIBD». OK 02
2. B3aganne «XUMHUYECKHAH OK 07

COCTaB BOAbI, TUII BOABI U
CIOCOOBI €€ MTPUMEHEHHD (C
HCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPAYKEHHS KOHLIEHTPaUi U
nepecyeT KOHLEHTpaIuii (¢
HCIIOJIb30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— O4ucTKa BOIBI OT
3arps3HECHUI;

— Onpenenenue pH Boabl 1 ee
KHCIIOTHOCTH;

— Onpezenenne KecTKOCTU
BOJIBI M CTIOCOOBI €¢
yCTpaHEHUSI.
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema
9.1.3 | Xumuueckuit UccnenoBats xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPTraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJIAIIHE B cOCTaB npoAaykToB |(OK 07
MPOJYKTOB MIUTaHUS.
MUTAHUSA 2. [TpakTUKO-OpUEHTUPOBAHHbBIE
3a/1aHMs 110 KYJIUHAPHOU
TEMAaTHKE.
3. JlabopartopHas pabota (Ha
BBIOOD):
— O0OHapy»XeHrne HUTPATOB B
MPOJYKTAaX MUTAHMUS,
— UccnenoBanue npoayKToB
MUTaHUS Ha HaJU4YKe YTJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HaJU4He YIIIEeBOJIOB
(kpaxmail, TJII0K03a, caxaposa).
9.1.4 | Xumuueckuit UccnenoBate xumuueckuii |1. Tect mo teme «Xumuueckuit [OK 01
aHaym3 mpood CoCTaB MPOO MOYBHI COCTaB HEOPTAaHUYECKUX U OK 02
MOYBBI OpPTaHUYECKUX YIAOOPECHUI». OK 07

2. 3aganue «B3anMoOCBA3E
cocTaBa MOYBbBI, TUII TOYBHI U €€
Ha3HAYCHUS.

3. JlJabopaTopHas pabora (Ha
BBIOOD):

— OGHapy>xeHue
HEOPraHUYECKUX IIpUMeEce B
mpoOax MOYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTH U LIEIOYHOCTH.
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

9.1.5

Hccnenosanue
00BEKTOB
ouocdepsl

HccnenoBaTh XUMHUUECKUN
cOCTaB 00BEKTOB OMOCGhEpHI
Ha IpUMeEpPEe MPOAYKTOB
MMATAHUS, BOJBI U TTOYBEI

YueOHO-uccIe0BaTeIbCKHI
MPOEKT B 00J1aCTH
HUCCIIENOBAHNUSA OOBEKTOB
ouocdepsl.

Bo3MmoskHBIE TEMBI POEKTOB:
1. MccenoBanue cocTaBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUH 110 €€
HCIIOJIb30BAHUIO.

2. UccnenoBanue
pa3pylIaIIEro JeUCTBUS
MPUPOIAHOM BOIBI HA
CTPOUTETBLHBIEC MaTEPHAIIBI.
3. CocTaBieHue IpoeKTa
[[BETHHKA/Oropoja/cana B
3aBHCUMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJlaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COZICP)KaHUSI XUMHUUECKHUX
MakKpoO U MUKPODJIEMEHTOB B
MPOYKTaX MTUTAHMSL.

5. UccnenoBanue KauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue nmpod
BOJIOITPOBOHOM BOJIbI HA
MpeAMET YCTpaHEHUS
’KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTH BOJIbI
B CEIILCKOXO03SMCTBCHHOMN
JEATEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07

9.2

Pa3nen 9.2.
HccnenoBanue u
XMMHYECKHM
aHaJIHu3 00bEKTOB
TexHochepbl

HNuTepnperupoBarh
XHMHUYECKHeE Npouecchl U
sIBJICHUSA B TexHOochepe

Y4eOHo-uccaen0BaTeIbCKUI
NPOoeKT (¢ yyeTrom Oyayuieit
npogeccuoHaIbLHOU
AesiTeJIbHOCTH)
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

9.2.1|OcHoBbI Boimonnare nonssiii nuka | 1. Jlaboparopnas pabota OK 01
nabopaTopHOH AKCTIEPUMEHTAIBHOTO «OCHOBBI TabOpaTOPHOMH
MPAKTUKHU B HCCJIETOBAHMUSI C MIPAKTUKN.
po)eCCHOHANIBH  |COOJTI0ICHUEM TTPABHIT 2. TumoBbIe pacyeTsl MO
BIX JJaOOpaTopusx |0e30macHOTO OOpaIIeHHS C |TEeMAaTHKE YKCIIEPUMEHTA.

BEILIECTBAMU U 3. 3ajgauu Ha BHIYUCIICHHE
1a060paTOPHBIM CpeIHETO 3HAYCHHUS
00opya0BaHUEM AKCIIEPUMEHTAILHBIX JaHHBIX,
MOTPEIIHOCTH.
4. ITpeacraBiieHUE pe3yIbTaTOB
SKCIEPUMEHTA B PA3JIMYHON
dbopme (Tabnuia, rpaduk,
OTYET, JOKJIAJ, PE3CHTAIH).

9.2.2 | XuMHuuecKni Uccnenosars xumuueckuii |1. 3amaun Ha onpeneseHne OK 01
aHaju3 nmpoo COCTaB MPOO TEXHUYECKOW |METAJIOB, HEOPTaHUIECKUX OK 02
TEXHUYECKON BO/IbI AQHWOHOB M OPraHUYECKUX OK 07
BOJIBI BEIIECTB B TEXHUYECKOU BOJIC

pPa3HOTO Ha3HAYCHUSI.
2. IIpakTUKO-OpUEHTUPOBAHHbIE
TEOpeTUYeCcKHUe 3aJaHUsI Ha
COCTaB BOJIBI ¥ CIIOCOOBI
BBIPQXEHUS KOHIIEHTPAIH U
repecyeT KOHICHTPAIHH (¢
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. 3aganue «XUMHUYECKUN
COCTaB TEXHUYECKOU BOJIBI, TUIT
BOJIBI U CIIOCOOEI €€
MpUMEHEHUs» (C
HCIOJIb30BaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTta (Ha
BBIOOD):

— Onpenenenne XJa0puaoB
METOJIOM TUTPOBAHHUS B
TEXHUYECKOH BOJIE;

— Onpenenenne )XeCTKOCTH
TEXHUYECKOHN BOJIbI METOI0M
TUTPOBAHUA.
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Moayas / Paznen

Ne Pe3yabraTt 00yyeHus OueHo4YHbIe MEePONIPUSTHS OK
/ Tema

9.2.3 | Xumunueckuii Uccnenosats cogepxanue |1. Tect no teme «Xumudeckuii |OK 01
KOHTPOJIb YTJIEKHUCIIOTO Ta3a B BO3AyXe|cocTaB aTMocdepHoro Bo3ayxa |OK 02
KadyecTBa BO3/yXa 1 BO3JIyXa pabouei 30HBD. OK 07

2. [TpakTUKO-OpUEHTUPOBAHHbBIE
3a/laHusl HA XUMUYECKUI aHaIu3
coCTaBa BO3yXa.

3. JJaboparopHas pabota
«Omnpenenenue couepaHus
YIJIEKUCIIOTO ra3a B BO3AYXE
MOMEILIEHUs IKCIIpecc-
METOJIOM.

9.2.4 | XuMU4eCKHit HccnenoBath mpoOsI 1. ITpaktuko-opuentupoBanubie (OK 01
aHaju3 nmpoo MaTepUaJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMHUYECKOMY OK 02
MaTepUalioB pecTaBpanMOHHON aHaIM3y Mpo0 MaTepHaioB OK 07
CTPOUTENIbHO- NEeSTENIbHOCTH U U3aiiHa  |CTPOUTEIbHO-PECTaBPAlHOHHOMN
pecTaBpalMOHHON NEATEJIbHOCTH U AU3aiiHa.
JESITEIIbHOCTH U 2. JlaboparopHas pabota (Ha
nu3aiiHa BEIOOD):

— N3roroBiieHne Kpacok
(moIGop MUTMEHTOB U
CBSI3BIBAIOIIUX BEICCTR);

— UccnenoBanue cBOICTB
BSDKYILMX BEILIECTB Ha MPUMeEpe
THUIICA.

9.2.5 |UccnenoBanue Hccnenosars xuMuuyeckuii | YdeOHO-MCCIIEN0BATEIBCKUI OK 01
00BEKTOB COCTaB 0OBEKTOB MPOEKT B 00J1acTh OK 02
TeXHOC]EpHI TeXHOC(EpHl Ha TPUMEPE  |UCCIIeOBaHUS O0BEKTOB OK 04

TEXHUYECKON BOJABI U TexHoCc(hephI. OK 07

MaTepHaioB CTPOUTEIHHO-
pecTaBpanMOHHON
NEITEILHOCTH U JU3aliHa

Bo3MoKHBIE TEMBI IPOEKTOB:
1. KoHnTpons kauecTBa
TEXHUYECKON BOJBI Pa3HBIX
BHJIOB B COOTBETCTBHH C
metonukamu mo I'OCT.

2. Co3panue AeKOpaTUBHOU
ITYKaTypPKH.

3. IIurMeHTHI B U3ACTHIX U3
CTEKJIA.

4. UccnenoBanue
pa3pylanIero 1eiCTBUS BOIbI
Ha CTPOUTEIIbHBIC MaTEPHAIIHI.
5. OneHka coCTOsTHUS BO3/lyXa
paboueii 30HBI CHIEIUaIuCcTa
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Moayas / Paznen
/ Tema

Pe3yabraTt 00yyeHus

OueHoYHBIe MepONIPUATHS

OK

(TGXHOHOFa, CTPOUTCJIA U T.II., C
Y4eTOM 00J1acTH
npo¢eCcCuOHATBHON
JESTeTbHOCTH) B COOTBETCTBHU
C HOpMaTHBHBIMH
AOKYMCHTAaMH.
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