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PaGouast mporpamMmma y4eOHOM AUCIUIUIMHBI COCTABIIEHA HA OCHOBE:

- denepanabHOr0 TrOCYAAPCTBEHHOIO0 00pa30BaTENbHOIO CTaHAAPTa CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHus 1o crneruaibHocTy 35.02.16 Dkcrutyaramus u
PEMOHT CEJIbCKOXO3SMCTBEHHOM TEXHUKH U OOOPYJIOBAHUS YTBEPXKICHHOTO
npukazoM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu 14.04.2022
No 235 (3apeructpupoBan MunucrtepctBom roctuuuu Poccuiickoit dexneparu
24.05.2022 Ne 68567);

- npuka3za MunucrepctBa npocseuieHus: Poccuiickoit @enepanuu ot 01 ceHTa0ps
2022 r. Ne 796 «O BHeceHuMM U3MEHEHUN B (pernepanbHble TOCYJapCTBEHHBIE
o0Opa3zoBaTeIbHbIE CTAHAPThI CPEIHETO TPOPECCUOHATIEHOTO 00pa30BaAHUS»;

- mpukaza MunucrepcTBa npocpenienus Poccuiickoit @enepanuu ot 12 aBrycra
2022 1. No 732 «O BHeceHWH WU3MEHEHHH B (enepalbHbId TOCYIapCTBEHHBIN
oOpa3oBaTeNbHbI CTaHAAPT CpeaHEero oOIuero oOpa3oBaHMs, YTBEP>KICHHBIH
npukazoM MuHHCTEpcTBa 0Opa3oBanusa u Hayku Poccuiickort @eneparuu ot 17
Mast 2012 . Ne 413y,

- IIpukaz MunucrepcrBa npocsemeHus: Poccuiickoit @enepanuu ot 24.08.2022
No 762 "OG6 yrBepxnenuu Ilopsnka opraHuzallid #  OCYIIECTBIICHUS
00pa30BaTENbHON MEATENBHOCTH MO 00pa30BaTENbHBIM MPOTPAMMAM CPEIHETO
npodeccruonanbHOTO 00pazoBanus";

—IIpuka3 MunucrepcrBa npocsemenuss Poccniickon @enepanuu or 14.07.2023
Ne 534 "O6 yrtBepxknenun Ilepeuns mnpodeccuit paboumx, TOIKHOCTEH
CITyaIlI1X, IO KOTOPBIM OCYILECTBIIAETCS MpodeccuoHanbHoe 00yueHue";

- «llpumepHoii pabouedt mporpamMmbl  001I€00pa3OBaTEIbHOM  yueOHOM
TUCHUIUIMHBL  «XuUMHs» 171 NpodecCUOHANBHBIX  00pa30BaTEIbHBIX
opranuzanui, pekoMenaoBanHor @I'bBOY AIIO «MHCTUTYT pa3BUTHS
npodeccruoHanbHOr0 o0pazoBaHus» (IpoTokod Nel3 ot 29 centsops 2022 r.);

- nokanpHOro akta oT 31.08.2023r. «O mopsnke pa3pabOTKH U yTBEP KICHUS
pabounx  mporpaMMm  00mIcoOpa3oBaTEIbHBIX  JUCHUIUIMH C  YYETOM
npo(ecCHOHANBHOM  HANpaBJIEHHOCTH MpPOrpaMM B COCTaBE€  CPEIHEro
npoecCHOHANBFHOTO 00pa30BaHus, PeaTu3yeMblX Ha 0a3e OCHOBHOTO OOIIETro
obpazoBanus B [AIIOY «EnaOyXckuii MOMUTEXHUYECKUNA KOJIICIKY;

- Pabouell mporpammel BOCIIMTAHMS, YTBEPKICHHON HA MEIarorunyeckoOM COBETE
Ne4 ot «20» despais 2023r.

Pazpaborana npenogasarens: ['onoBanoBa O.H./
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1. HIACHIOPT TPOI'PAMMBI YYEBHOM JUCHUIIJINHBI
OV .12 Xumusn

1.1. O6s1acTh NPUMEHEHUSI TPOTPAMMBI:

[Iporpamma  y4eOHOM  JUCUMIUIMHBI  SIBJISIETCS  YacTblO  OCHOBHOM
npodeccuoHabHOM 00pa3oBaTenbHON mporpaMmbl B cooTBeTcTBUM ¢ PI'OC 1o
cnenuanbHocTsM CIIO, BXoA41IMM B COCTaB YKPYIHEHHOM IpyNIibl ClIENUaIbHOCTEH
35.00.00 Ceabckoe, JjecHoe U pbiOHOe xo3s1ficTBO: 35.02.16 Okcruryaramus u
PEMOHT CEJIbCKOXO03iCTBEHHOW TEXHUKU U 000PYI0BAHUS.

[Ipodune noayuyaemoro npodeccrnoHalIbHOTO 00pa30BaHNs T€XHOJIOTHYeCKHUI.

1.2. Mecro y4eOHOH JUCUMIVIMHBI B  CTPYKTYpe  OCHOBHOW
npodeccnoHaIbLHOH 00pa30BaTEeJILHOM MNPOrpamMMbl: JUCHUIIMHA BXOJIWUT B
0011e00pa30BaTEeIbHBIA ITHKII.

CopnepxaHue AMCHMUIUIMHBL HMMEET MEXKIIPEIMETHBIE CBSI3H C AUCLUIUIMHAMU
obmenpodeccuonanpHoro nukina — OI1.03 Marepuanosenenue, OI1.06 OcHOBBI
arpOHOMMH.

1.3. Heau u 3a7a4n y4eOHON IMCUMINVIMHBI — TPeOOBAHMS K pe3y/bTaTam
OCBOCHMSI TUCHUILIHHBI:

@opMUpOBaHUE y CTYIEHTOB NPEJICTABICHUA O XUMHUYECKOH COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOI KapTHUHBI MUPA KAK OCHOBBI IPUHATHUS PEIICHUI B )KM3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TOBEACHUS B IPUPOIHON cpee.

3azauu AMCLUIUIMHBL

1) copmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XHMUYECKUX
IIPOLIECCOB U SIBIICHUI B OKPY’KAOIIEHW Cpele, LEJIOCTHOW HAYYHOU KapTHUHBI MUpa,
B3aMMOCBSI3H U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBJIATH (OPMYJIbI HEOPraHMUYECKHX M OPraHMYECKHUX
BEUIECTB, YPAaBHEHMs]  XUMHUYECKUX  peakuud, OOBICHATH HUX  CMBICIH,
WHTEPIPETUPOBATH PE3YJIbTATHl XHMHUUYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TMPOBEACHHUA  MPOCTEHIIMX  XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HMCCIEIOBAaHUA C COONIOAEHUEM MpaBW  0OE30IacHOro
oOpallleHus C BeIIeCTBaMU U JIaOOpaTOPHBIM 000pYyA0BaHUEM;

4) pa3BUTh YMEHHMs HCIIOJIb30BaTh MHPOPMALUIO XUMHUYECKOTO Xapakrepa u3
pa3IUYHBIX UICTOYHUKOB;

5) chopmMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIIECTBUS CBOECH IE€ATEILHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U POU3BOJACTBEHHBIX IIPOLIECCOB;

6) chopMUpOBaTh MOHUMAaHUE 3HAYUMOCTH JOCTH)KEHUH XUMHUYECKON HayKH M
TEXHOJIOTHH JIsl pa3BUTHS COLIMATIBHOM U IPOU3BOJACTBEHHOM cep.

1.4. Ilananupyemble pe3yjbTaTbl OCBOCHHSI 001Ie00pa3oBaTeJbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Koa n
HauMeHOBaHHUe
(popMupyemsbIx
KOMIIEeTeHIIU

[lnanupyembie pe3yabTaThl 0CBOEHHS THCIHUILINHBI

JIMYHOCTHBIE U MeETanpeaMeTHbIC

IIpeamerHsbie

OK 01. Beibupats
CIIOCOOBI perieHus
3ama4y
npodecCHoHATBHON
JeSITeIbHOCTH
MPUMECHHUTEITHHO K
pa3IMYHBIM
KOHTEKCTaM

B yacT TPpy10BOr0 BOCIUTAHUSA:
- TOTOBHOCTh K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa,

TPYA0IIO0HE;

- TOTOBHOCTD K AKTUBHOM JCSATETbHOCTH
TEXHOJIOTHYECKOM W  COLMAIBbHOM  HampaBIIEHHOCTH,
CIIOCOOHOCTh WHUIUUPOBATh, IJIAHUPOBATh u

CaMOCTOSITENIHO BBITIOJIHATH TaKyIO AESITETbHOCTB;
- WHTEpeC K pas3nu4yHbiM cdepaMm npodheccuoHaATHLHON
JESITEIbHOCTH,

Osuanenue YHHMBepPCAJbLHbIMH
MO3HABATEJIbHbIMHU AeHCTBUSIMMU:

a) 0a3oBbIe JJOTHYECKHE TeHCTBUS:

- CaMOCTOSITENIbHO (POPMYITUPOBATH M AKTyaIM3HUPOBATh
po0JsieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yueOHBIMU

- yCTaHABIMBATh  CYIICCTBCHHBIH  TNPU3HAK  HJIH
OCHOBaHWS IS  CpaBHEHHS, KiIacCHQUKAMH U
0000111eHN;

- ONPENEeNsATh NN JeATEeIbHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUH UX TOCTHKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTUBOpEUYUs] B
paccMaTpUBaEeMbIX SBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B [EATEIHLHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJbTATOB I1ICJISIM, OLICHUBATh PHUCKHU
IMOCJICICTBUHN NCATCILHOCTH;

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE IIPU PEHICHUU
JKU3HEHHBIX TTPOOIeM

0) 0a30BbBIe HCCIEI0BATEIbLCKHE AeiiCTBHS:

- BJIAJETh HAaBBIKAMU YYEOHO-HCCIEAOBATEIBCKON U
MPOEKTHOM  JCATEIbHOCTH, HaBBIKAMHU  Pa3peIICHUS
po0Jem;

- BJIAJIETh CUCTEMOM XUMHUYECKHUX 3HAHUU, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONIME MOHATUS (XMMHUYECKUH DSJIEMEHT, aToM,
ANIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-3JeKTpOHHBIE OpOHUTAIH
aTOMOB, UOH, MOJIEKYJIa, BaJICHTHOCTb,
JEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM 00beM, yriaepoaHbIi
CKeJeT, (yHKUMOHANbHAs IpyMIa, paauKall, U30MepHUs, H30MEpBHI,
TOMOJIOTHYECKUH psiZl, TOMOJIOTH, YTJIEBOAOPOMBI, KUCIOPOA- U
a30Tco/EepKalllie  COCIMHEHMs, OWOJIOTUYECKH  aKTHBHBIC
BemecTBa (YIJIEBOABI, JKHUPBI, OENKH), MOHOMEp, MOJIHMED,
CTPYKTypPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COCIHMHEHUS,
KPUCTAJUIMUECKAsl ~ pelIeTKa, THUMbl XUMHUYECKUX peaKIuil
(OKHCIUTENBHO-BOCCTAHOBUTEbHbIE, 3K30-M 3HAOTEPMHUYECKHUE,
peakuMu  HOHHOro  oOMeHa),  pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, SJEKTPOIUTHYECKAS TUCCOLMALINS, OKACIUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOW DPEAKLNU, XUMHUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHsSI XMMUYECKOT'O CTPOEHUS
OPraHUYEeCKUX BEILIECTB AM. byrtneposa, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOLMALINM, Nepruoanueckuii 3akoH J[.U1.
MenzeneeBa, 3aKOH COXpPAaHEHHUS MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTMYECKHE CBEACHUS O
CBOWCTBAaX, COCTaBe, MOJyYEHUH W O€30IMacCHOM HCIIOJIb30BAaHUH
BOXHEUIINX HEOPraHMYECKUX U OPraHWYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKA M B3aHUMOCBS3b
U3YYEHHBIX MOHITHH, MNPUMEHSTh COOTBETCTBYIOILIME IOHSATHS
IpU ONHMCAHMM CTPOCHUS M CBOICTB HEOPraHWYECKUX U
OpraHMYECKHUX BELIECTB M UX MPEBpPALICHUM; BBIABIATH
B3aMMOCBSA3b  XUMUYECKMX 3HAHMW C  TOHATUSAMU U
IPEJICTaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;




- BBIABJAATH  NPUYMHHO-CICJCTBCHHBIE  CBA3M U
AKTYAJIM3UpOBATh 3aaa4dy, BbLABUI'aTb THIIOTE3Y €€
pELIEeHNs, HAaxXOOUThb apryMEHTBl [UIsl JOKa3aTesIbCTBA
CBOMX YTBEP)KJICHHMH, 3a7aBaTh IApaMETPbl U KPUTECPUHU
peleHus;

- AHAJIM3UPOBATL MOJYYCHHBIC B XOJAC PCHICHUA 3adaqu
pe3yJIbTaThl, KPUTUUECKN OLEHUBATh UX JOCTOBEPHOCTb,
MMPOTrHO3UPOBATH U3SMCHCHUC B HOBLIX YCJIIOBHAX,

- yYMEThb IIEPEHOCUTHh 3HAaHWs B II03HABATEIBHYI0 U
MPAKTUYCCKYIO o0acTu KHU3HECACATCIIbHOCTH,

- YMETb MHTETPUPOBATh 3HAHMS U3 Pa3HBIX ITPEIMETHBIX
oOJacTeii;

- BBIIBUIaThb HOBBIE HJEH, IpeljiaraTb OPUTHHAJIbHbBIE
IMOAXO/IBI ¥ PEILICHMUS,

- CIOCOOHOCTB MX MCIIOJIb30BAaHMs B TO3HABATEIBHOMN U
COLIMAJIBHON ITPAKTHKE

- YMETb UCIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHUN
MEKIYHapOAHOTO COK03a TEOPETHUYECKON U MPUKIATHON XUMHUH U
TPUBHAJbHbIE  Ha3BaHWs  Ba)XKHEHIIMX  BEIIECTB  (3THUIIEH,
alleTWICH, TIMIepUH, QeHol, GopManbaeTu, YKCyCHas KHCIIOTa,
[JIALMH, YTapHBIM Ta3, YIJICKUCHBIA Tra3, aMMMAaK, TralleHas
U3BECTb, HeEramieHas U3BECTb, IUThEBas CoOJa U JPYTUX),
COCTaBJIATH  (OPMYJbl HEOPraHMYECKUX U  OPraHUYECKUX
BEUIECTB, YPaBHEHMUsS] XHMHUYECKUX PpEaKLIMUH, OOBACHATH HUX
CMBICII; IOATBEPXKJATh XapaKTEpHblE XMMHYECKHE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMHU OKCIEPUMEHTAMM M 3aIUCIMHU
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

- yMeTh  YCTAaHABIMBATh  INPHUHAICKHOCTb  H3YUYEHHBIX
HEOPraHUYECKUX M OPraHMYECKHX BEIIECTB K OINPEIECICHHBIM
KJIacCaM M IpYyIIIaM COEIUHEHUM, XapaKTepHU30BaTh UX COCTaB U
BaXHEHIINE CBOMCTBA; ONPEACIATh BHUIbl XUMHUYECKUX CBS3EH
(KoBasleHTHAsi, HMOHHAs, METaJUIMYECKas, BOJOPOJAHAs), THUIIbI
KPUCTANIMYECKUX  PEIIETOK  BEIIEeCTB;  KiIacCU(UIUpPOBaTh
XUMHUYECKHE PEAKIINH;

- chopMupoBaTh MPEACTABICHUS: O XUMHUYECKONW COCTaBIIAIOLICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHUpPA, POJIA XMMHUHU B IO3HAHUH
SBJICHUHA TPUPOAbI, B (OPMUPOBAHUHM MBILIUICHUS U KYJIBTYPbI
JMYHOCTH, €€ (yHKIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOAUMOM st
pelIeHHs MPaKTUYECKUX 3a/1a4 U HKOJOTMYECKH 0OOCHOBAHHOTO
OTHOILEHUS K CBOEMY 3J10POBBIO U IIPUPOJHOM Cpelie;

- YMeThb NPOBOJUTH pacueThl IO XUMHUYECKUM (opMmysaM H
YPaBHEHUSM  XMMHYECKHUX PEaKIMi C  HCIOJIb30BAHUEM
¢u3MUecKUX  BEIMYMH, XapaKTepU3yIOIMX  BELIecTBa ¢
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMaJbHbIE
yCIOBMS) Tra30B, KOJMYECTBA  BEIECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XHMHUYECKUE 3HAHUS s NPUHATHS pELICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHHUEM




OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpeJICTBa IIOUCKa,
aHamu3a u
WHTEPIpETANN
uH(popManuu U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
npogeccuoHaIbHON
NESTENIbHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- c(hopMUPOBAHHOCTH MHUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HayKu U OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOIO Ha
JUANore KyJbTyp, COCOOCTBYIONIETO OCO3HAHHUIO CBOETO
M€eCTa B IIOIUKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOM M  UYUTATENbCKON
KyJbTYpbl KaK CpEICTBAa B3aWUMOJCUCTBHUS  MEKIY
JIOJBMU U TTO3HAHUS MUPA;

- OCO3HAaHHWE IIEHHOCTH HAYYHOH  JI€ATEIHbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO u
HCCICAOBATCIIbLCKYIO ACATCIIBHOCTD MHAWBHUAYAJIbHO W B
rpynmne;

OBaanenue YHUBEPCAJbHBIMU
MO3HABATEJIbHbIMHU 1eHCTBUSIMMU:

B) padoTa ¢ nH(popmManHeii:

- BJaJeTh HaBBIKAMHU TOJY4YeHUS HWHGOpPMALUUA U3
NCTOYHHNKOB Pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYUIECTBIIATh TOUCK, aHalu3, CUCTEeMAaTH3alMi0 U
MHTEPIPETANnio HH(POPMAIIMK PA3IUIHBIX BUJOB U (hopm
MPEICTaBJICHHUS,

- CO3/1aBaTh TEKCTHl B PA3NUYHBIX (hopmarax ¢ y4eToMm
Ha3Ha4YeHWs: WHPOPMAIMM U  I1EINEeBOHM  ayJAUTOpPHUH,
BBIOMpass ONTUMAIBHYIO (opMy TmpencTaBieHUS W
BU3YaJIH3aliy;

- OLICHUBATH AOCTOBCPHOCTD, JICTUTUMHOCTbD
uH(pOpMallii, €e COOTBETCTBHE MPABOBBIM M MOPATBHO-
9TUYCCKHNM HOpMaMm;,

- HUCHOJb30BaTh  CPENCTBA HHMDOPMALMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHHU3aIlMOHHBIX
3aJjad ¢ COONIOJICHHEM TpeOOBaHHWA APrOHOMHUKH,
TEXHUKU 0€30MacHOCTH, THUTHEHBI, pecypcocOepexeHHs,

yueOHBIMHU

- YMETh IUIAHUPOBATH U BBIMOJIHATH XUMUYECKHI SKCTIEPUMEHT
(mpeBpaiieHusi OpPraHMYECKUX BEIIECTB TMPU  HArpeBaHHH,
MOJTlyuYeHUE STHIEHA M HM3yYEeHHE €ro CBOMCTB, KaueCTBEHHBIE
peakiu Ha albJIeTHiAbl, Kpaxmal, YKCYCHYIO KHCIOTY;
neHatypanuss O€JIKOB TIpU HarpeBaHWU, I[BETHBIE pEaKUUU
OCJIKOB; TMPOBOAUTH PEAKIMH HOHHOTO OOMEHa, OMNpPENesTh
Cpelly BOJHBIX pPaCTBOPOB, KAU€CTBEHHBIE PEaKIMU Ha Cynbdart-,
KapOoOHAT- W XJIOPUA-aHWOHBI, HA KATHOH aMMOHHS;, pEIIaTh
SKCHEpUMEHTAIbHBIE  3afaud 1o Temam  "Mertamisl" u
"Hemerannpl") B COOTBETCTBMM C INPaBUJIAMU  TEXHUKH
0e30MacHOCTH MpHU OOpaIlleHUHU C BEIIECTBAMU U JaOOPaTOPHBIM
000pylOBaHHWEM; TMPEIACTABIATh  PE3yJIbTaThl  XUMHUYECKOTO
JKCIIepUMeHTa B (hopMe 3amUCH YpaBHEHUN COOTBETCTBYIOIIMX

peakmmii W  (QOPMYIHMPOBATH BBIBOJBI Ha OCHOBE OTHX
pEe3yIbTaTOB;
- yMeThb  AaHaJNM3UpPOBATh  XUMHUYECKYI0  HH(OpMaImio,

NOJy4YaeMyl0 U3 pa3HbIX MCTOUYHUKOB (CpPEICTB MAacCOBOM
uHpOpManuu, ceTh HTEpHET U ApyTHe);

- BIIaJICTh OCHOBHBIMHM METOAAMH HAy4YHOI'O MIO3HAHUS BEIIECTB U
XUMHWYECKHX SIBIICHUH (HaOMroneHne, n3MepeHne, SKCIIePHUMEHT,

MOJIEIUPOBaHKE);

- YMEThb NPOBOJHUTH pACUEThl IO XUMHUYECKUM (opMylaMm H
YPaBHEHUSAM  XMMHYECKUX  pEaKkUMi C  HCIOIb30BAHUEM
(¢u3NYeCKUX  BEJIMYMH, XapaKTEpU3YIOLUIMX  BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00BbeMa (HOpMalbHbIE
yCIOBHs) Tra3oB, KOJIMYECTBA  BEILECTBA;  HUCIOJIb30BaTh

CUCTCMHBIC XHUMHUYCCKUC 3HAHHUA I TIPHUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CHUTyallMAX, CBA3AHHBIX C BCIICCTBAMH
" UX IPUMCHCHUCM




NPaBOBBIX M STHYECKHX HOPM, HOPM HH(OpMaMOHHON
0e30IacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopManuu, HHHOPMAITMOHHOK 0€30IacHOCTH
JUYHOCTH;

OK 04.

D¢ dexTnBHO
B3alMOJCHCTBOBATh
1 paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOPa3BHUTHIO, CAMOCTOSITEIbBHOCTH M
CaMOOTPEIETICHUIO;

-OBJIa/ICHHE  HAaBbIKAMU  y4eOHO-HCCIIEI0BATENLCKOMH,
MIPOEKTHOMN M COLUATIbHOMN ESITENIbHOCTH;

OBiaseHue YHMBEPCAJbLHBIMH KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

0) coBMeCTHas1 1esITeJIbHOCTD!

- IOHMMAaTh U HCMOJIb30BaTh NPEUMYIIECTBA KOMaHIHOMN
Y MH/IMBUTyaJIbHOM paboThI;

- TNpUHUMATh 1M  COBMECTHOM  JI€ATEIbHOCTH,
OpraHW30BBIBATh U KOOPJAWHUPOBATH NEUCTBHUS IO €€
JOCTH>KEHHIO: COCTABIISATH IJIaH JIEUCTBUI, pacnpenemnsiTh
poimu ¢ y4eTOM MHEHHH YYaCTHHUKOB OOCYXIaTh
pe3yNIbTaThl COBMECTHON PaOOTHI;

- KOOPIAWHUPOBATH M BBIMOJHATH Pa0OTy B YCIOBHSIX
pEalbHOTO,  BUPTYIbHOTO W KOMOMHHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE NOBEACHUE
B Pa3IMYHBIX CHUTYallUsX, MPOSIBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBianeHue  yHMBepPCAJbLHBIMH
JeHCTBUSIMU:

') NPUHATHE ce0s ¥ APYTUX JIOaeii:
- MIPUHUMATh MOTHBBI U APTYMEHTHI APYTHUX JIIOAECH MpHU
aHaJN3€ PE3yIbTaTOB JIEATEIbHOCTH;

- NpU3HABaTh CBOE MPAaBO U MPABO APYrUX JIIOAEH Ha
OIINOKH;

- pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIIUHU

peryJisiTHBHLIMH

- yMETbh IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpamieHuss OpraHUYECKHX BEUIECTB IPH  HAarpeBaHUH,
NOJy4YeHHEe STWICHA M M3Yy4YCHHE €ro CBOMCTB, KaueCTBEHHBIC
peaknuMd Ha aubAETHIbl, Kpaxmajl, YKCYCHYIO KHUCIOTY;
JneHatypauust O€lIKOB NpU HarpeBaHWM, LBETHBIE peakUuu
0€NKOB; TPOBOJUTH pEaKIUH HOHHOrO OOMEHa, ONpeAesaTh
Cpedy BOIHBIX PacTBOPOB, KAUYECTBEHHBIC PEaKLUHU Ha Cyib]art-,
KapOOHaT- M XJOPHUJ-aHUOHBI, Ha KAaTHOH aMMOHUs; pelaTh
SKCIEpUMEHTAIbHBIE 3afaun 1o Temam "Mertamisl" u
"Hemertannel") B COOTBETCTBHM C TpaBUIAMU  TEXHUKH
0€30MacHOCTH MpHU OOpallleHu! C BEIIECTBAMU U JaO0OPaTOPHBIM
00OpyIOBaHHEM; MPEACTABIATh PE3YJbTaThl  XUMHUYECKOTO
SKCIEpUMEHTa B (JOpPME 3aIMCH yPaBHEHHH COOTBETCTBYIOIIMX
peakuuii U (QOpMyIHMpOBaTH BBIBOABI HAa OCHOBE ATHUX
pe3ynbTaToB




APYyroro 4CJI0BCKaA,

OK 07. B o6s1acTH 3K0/10rM4ecKOro0 BOCIIUTAHUS: - chopMuUpOBaTh MPEACTABICHHS: O XUMHUYECKOW COCTABIISIONICH
CopeiicTBOBaThH - cOpMHUPOBAHHOCTb  SKOJOTHYECKOW  KYJIBTYpPBI, | ECCTECTBEHHOHAYYHOW KApTUHBI MUPA, POIH XUMHH B MO3HAHUHU
COXPAHEHUIO MOHUMAaHNE BIIUSTHUS COITMATbHO-9KOHOMUYECKUX | SIBJICHUN MPUPOJBI, B (OPMUPOBAHUU MBIILIICHUS U KYJIbTYPhI
OKpYXKaromieu MPOLIECCOB HAa COCTOSHUE TMPUPOJHOW W COLMATBHOW | JMUYHOCTH, €¢ (yHKIIMOHATHLHONU IPaMOTHOCTH, HEOOXOAUMOM st
Cpelibl, Cpenbl, OCO3HaHue r7100aTBHOTO XapakTepa | peleHUs] MPaKTUUYECKUX 3a/1ad U KOJIOTMYEeCKH 00OCHOBAHHOTO
pecypcocOepekeHl | SKOJIOTUYECKUX MPOoOIeM; OTHOIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOI cpejie;
10, IPUMEHSITh - TUITAHUPOBAaHWE W OCYIIECTBICHHWE JICHCTBUH B |- yMETh COONIOAATh MpaBHJa SKOJIOTHMYECKH IEJIECO00pa3HOTOo
3HaHUS 00 OKpyXalolei cperne Ha OCHOBE 3HaHUs IleNied | TOBeACHUS B OBITY U TPYIOBOW JEATEIBHOCTH B IENIX
W3MEHEHUU YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA; COXpAHEHHS CBOETO 370POBbSI U OKpY’KaloLled MPUPOJHON
KJIMMAaTa, IPUHIIMUIbBI | aKTUBHOE HEMPUSATHE JACWCTBUN, MPHUHOCSAIIMX BpeHd | Cpedbl; yYUTHIBATh ONACHOCTh BO3JCUCTBUS HA  IKUBBIC
OepexIINBOro OKpYXarolieu cpene; OpraHM3MBbl  ONpPEIENICHHBIX  BEIIECTB, IIOHMMAas  CMBICI
MIPOU3BO/ICTBA, - yMeHHE MIPOTHO3HPOBATh HEONMArONpUITHBIE | TOKA3aTeNs MPEACTbHOM JOMYyCTUMON KOHIICHTPAIIUU
3pPEKTHBHO 9KOJIOTHYECKHE MOCJIEZICTBUS IpePUHUMAEMbIX
elcTBOBAThH B JIEVCTBUH, PEIOTBPAILATh UX;
Ype3BhIYAITHBIX - pacuIMpeHHue OMbITa JAEATEIbHOCTH SKOJIOIMYECKON
CUTYaLUsAX HATPaBIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HUCCIIE10BATENbCKOM,

MIPOEKTHOM U COIMANILHON e TENbHOCTH;
[IK He npenycmorpeno




OcBoenne conepxanus ydeOoHou mucnumuimabl OY/J[.12 Xumus oOecrieunBaeT
JOCTHKEHHUE CIEAYIOINX JUYHOCTHBIX Pe3y/IbTATOB BOCIIMTAHUS:

JIP 10 - 3aboTamuiicss o0 3alKUTe OKPYXKAIOUIEH cpebl, COOCTBEHHOW M Uy KO
0e301macHOCTH, B TOM YHCIIE IIU(PPOBOIi.

JIP 13 - T'oTOBBII COOTBETCTBOBATH OXHUAAHUSAM pabOTOJATENEH: aKTUBHBIH,
MPOEKTHO-MBICISIINKN, 3P(HEKTUBHO B3aUMOACHCTBYIOIIMI W COTPYIHUYAIOLIUNA C
KOJUIEKTUBOM, OCO3HAHHO BBINOJHSIOWMNA  NpodeccuoHadbHble  TpeOOBaHMS,
OTBETCTBEHHBIN, IIYHKTYyaJbHbIN, TUCLUIITIMHUPOBAHHBIN, TPYIOJIFOOUBBIHA,
KPUTHUYECKU MBICISALINI, JEMOHCTPUPYIOLINI MPO(PEeCCUOHAIBHYIO KU3HECTOUKOCTD.

JUis Jydniero ycBOeHUsi yd4eOHOro marepuana ero HM3J0XKEHHE HEOoO0XOAMMO
OPOBOJUTE C INPUMEHEHMEM TEXHUYECKUX CpEeACTB  OOydeHHus, BHJEO-,
ayInOMaTepHaJIOB, COBPEMEHHBIX ITPOrPAMM KOMIIBIOTEPHOTO IPOEKTUPOBAHHSI.

B paboueil nporpamMmme AMCHUILIIMHBI IUTAHUPYETCS UHIUBUIYaIbHOE MPOEKTHOE
3aJJaHue 00YyYaloUINXCs ¢ YKa3aHUEM TEMATUKH.

Kypc obecrnieueH MeTOIMYECKUMH MOCOOMSIMH M YKa3aHHUSIMH K BBITOJHEHHUIO
MPaKTUYECKHUX PaldoT.

1.5. KosimuecTBO 4aCOB Ha OCBOCHHE IPOrpaMMbl Y4eOHO AUCHUIIIUHBI:

00beM 00pa3oBaTeIbHON HArPYy3KU — 72 4aca, B TOM YHUCIIE:

y4eOHOM Harpy3Ku BO B3aMMO/ICHCTBUU C TIpenoaaBareneM — 70 4acos;

CaMOCTOATENbHON padOThl 00YYaIOLIErocs — He MPexyCMOTPEHO.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOM JUCUMILVIMHBI U BHABI y4eOHOH PadoThI

Bup y4eOHoii paboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHUTIIHHBI 72
OcHoOBHOe coep:kaHue 42
B T. U.:

TEOPETHYECKOE 00yUeHUE 10
MPAKTUYECKUE 3aHATUS 32
B T.4. KOHTPOJIbHBIE PA0OTHI 6
nabopaTOpHbIC 3aHATHUS 0
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHue )8
NMPUKJIATHOTO MOJYJIsA)

TEOPETHYECKOE 00yUeHUE 10
MPAKTUYECKUE 3aHATUS 18
nabopaTopHbIE 3aHATHUS 0
NuauBuayanbHbIA NPOEKT

IIpomeskyTouHasi aTTecTanus B popme TudGepeHIIMPOBAHHOTO 3a4eTa )

BO 2 CEMECTpe
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2.2. TemaTn4eckuii JIaH U coep:kanne yueOHoi Aucuumimabl OY/1.12 Xumus

HauMeHnoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOro marepuasa (0CHoBHoe 1 nMpogdeccuoHaJIbHO-
OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AHATHS,
NPUKJIATHOH MOAYJIb

O0BeM yacoB

Yposens
OCBOEHHUSI

dopmupyemMble
oo1ue n
npogeccHoHATBH
ble KOMIIeTeHIIMH

Pa3gea 1. OcHoBBI

CTPOCHHUA BE€IIECTBA

Tema 1.1.

OcHoBHOE coaepKaHue

CrpoeHne aToMOB

TeopeTnueckoe o0yueHue

XUMHUYCCKUX
9JIEMEHTOB U
pupoa
XHUMHYISCKOM
CBs3HU

CoBpemeHHast MoJienb CTpoeHHsI aToMa. CHMBOJIMYECKHM SI3bIK XUMHH.
XUMUUECKUH  3J€MEHT.  DJEeKTpOHHas  KOH(urypamus  aToma.
Knaccupukamuss XUMHYECKHX DJIEMEHTOB (s-, p-, d-d7IeMeHTHI).
BanenTtHble  2yeKTpoHBI.  BaneHTHOCTb.  DNeKTpOHHas  IpUpona
XUMHUUYECKOH CBA3H. DNEKTPOOTPULIATENbHOCTh. Buibl XuMHUueckoil cBs3u
(KoBaJIeHTHasi, MOHHasl, MeTaJIMYecKasi, BOJOPOJHAs) U CHOCOOBl ee
00pa3zoBaHwsl.

— | NN

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COEPKAHNE

B3anMocBs3p ¥ B3aMMOOOYCJIOBICHHOCTh CTPOCHHUS aTOMa, BEIIeCTBa,
TUTIOB XUMHUYECKOW CBS3M CBOWCTB BEIIECTB (3IEKTPONPOBOJHOCTH M
CTPOEHHE aTOMa, NPOBOJHUKH, TOJYINPOBOAHUKH, IUIJIEKTPUKH,
MarHUTHBIC MaTepHUaJIbl, KOHCTPYKIIMOHHBIE MaTEPHAIIbI).

IIpakTnyeckmne 3aHATHSA

Pemenne 3amaHuii Ha MCHOJIB30BAaHUE XHWMHMYECKOM CHMBOJIMKM H
Ha3BaHUN COCIMHEHUW 110 HOMEHKIATYpPE MEKIYHApOAHOTO COHO3a
TEOPETUYECKON W MPUKIATHON XMMHM W TPUBHUAIBHBIX Ha3BaHWM IS
COCTaBIICHUSI XUMUYECKHX (DOPMYTT JBYXaTOMHBIX COSIUHEHHI (OKCHUIIOB,
cynbUIOB, TUAPUIIOB U T.N.) U JPYTMX HEOPraHUYECKUX COEAMHEHUMN
OT/IENIbHBIX KJIACCOB.

IIpakTnueckue 3agaHus Ha YCTAaHOBJICHHE CBSI3M MEXIY CTPOCHHEM
ATOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHHEM CBOWCTB
XUMUYECKHX DJJIEMEHTOB M MX COCIMHEHHM B COOTBETCTBUU C
nosjokeHueM llepruoanueckor CUCTEMBI.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME

JIByXaTOMHBIX COEIMHEHUHN (OKCUIOB, CYJIb(UIOB, THIPUIOB U T.I.) U
JPYyTUX  HEOPraHMYeCKUX COEAMHEHUH U  OTAENbHBIX  KJIacCOB
IIPUMEHSEMbIX B aBTOMOOMJIECTPOCHUH, SKCIUTyaTallil aBTOTPAHCIIOPTA)

OK 01

Tema 1.2.

OcHOBHOe co/iep:KaHue

OK 01




[lepuonnueckuii
3aKOH U Talyuma
JI.11. MenaeneeBa

IIpakTHyeckne 3aHATHA

Ilepuoanueckas cucreMa xuMuueckux 3ineMeHToB .M. Menneneesa.
@usnueckuii cmbica [lepuoanyeckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB,
00pazyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIOKEHUEM XMMUYECKOT0 AreMeHTa B Ileproanueckoii cucreme.
MupoBo33peHuyeckoe u HaydHoe 3HadeHue [lepuonnueckoro 3akona J1.1.
Menpeneea. [Ipornossl .. MenaeneeBa. OTKpbITHE HOBBIX
XHMHYECKHX 3JICMEHTOB.

IIpodeccnoHATBbHO-OPHEHTHPOBAHHOE COACPKAHUE

Penienne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha
XapaKTePUCTUKY XUMHYECKHX dJIeMEeHTOB «MeTamnnueckue /
HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTE XUMHUUYECKUX
AJIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B IEPUOANYECKON CUCTEME XUMHUECKUX 3eMeHToB J[. M.
Menneneenay.

OK 02

Pazgea 2. XumMmu4eckue peakuuu

10

Tema 2.1. Tumnsl
XUMHUYECKUX
peaKkuunii

OcHoBHOE COACPKAHUC

TeopeTnueckoe o0yueHue

Knaccugukanus v TUIIBI XUMUYECKUX PEAKIMNA C y4acTHEM
HeopraHuuyeckux BemecTB. CocTaBiieHUE ypaBHEHUI peakuuii
COEJIMHEHUS, pa3/IoKEHuUs, 3aMelLlIeHNs], OOMEHa, B T.4. peaKLuil TOpeHMsl,
OKHCJICHUS-BOCCTAHOBJICHUS.

VYpaBHEHHsI OKHUCICHUSI-BOCCTAaHOBIICHUA. CTEIICHb OKUCIICHUS.
Oxucnutens U BoccTaHOBUTENb. COCTaBIIEHNE U YpaBHUBAHHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJOM IEKTPOHHOIO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE,
ITPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIACSITEIBHOCTH OPraHM3MOB.

IIpodeccoOHATBHO-OPHEHTHPOBAHHOE COACPKAHUE

Koppo3us meTamioB, TUIIBI KOPPO3UU METAIIOB, U METOJIbI OOPHOBI €
KOppo3uel (HUKeINMpOBaHUE, OKCUANPOBaHue, (hocaTtupoBaHue u ap.),
NOKa3aTeau KMCIOTHOCTH U II€JI0YHOCTH IOYB, METO/Ibl HEMTpaIn3aliH.

HpaKaneCKue 3aHATHUA

KonuyecTBeHHble OTHOLIEHHUS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XUMHUU M pacyeThl 10 YPaBHEHUSIM XUMHUECKHX peakiuii. Moib

OK 01
K 1.3
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KaK €IUHUIA KOJWYeCTBa BeliecTBa. MomsipHass Macca. 3aKOHBI
COXpaHEHUsS MacChl M SHEpruu. 3akoH ABorajapo. MomspHbli 00beM
razos. OTtHocuTelbHAd IUIOTHOCTL Tra30B. PacueTsl 110 YPaBHCHUAM
XUMHUYECKHX peaklui ¢ MCHOJIb30BAaHUEM MAacChl, 00beMa (HOpMallbHbIE
YCJIOBHUSI) Ta30B, KOJMYECTBA BENIECTBA.

IIpogdeccrnonaIbHO-OPHEHTHPOBAHHOE COJACPKaHUE

Pemenune 3amau ¢ mpor3BOJACTBEHHBIM COJIEPIKAHUEM.

Tema 2.2.
DNEKTPOIUTHYEC
Kas IUCCOLMAIINS
¥ MOHHBIH 00OMEH

OcHoBHOE CoAECpKaHue

TeopeTnueckoe o0y4eHue

Teopus anexrponurnyeckol auccouuauuu. HMoHBI.  DIEKTPOJINTHL,
HedIeKTposnThl. Peakumm wmoHHOTO oOMeHa. CocTaBieHHME peakLuil
MOHHOTO OOMEHa IIyTeM COCTaBJIEHUS MX IIOJHBIX U COKPALEHHbIX
MOHHBIX YypaBHeHMIl. KHCIOTHO-OCHOBHBIE peakuuu. 3ajJaHusi Ha
COCTAaBJICHUE HOHHBIX PEAKIIHH.

— N | =

HpO(l)CCCHOHaﬂLHO-OpI/IeHTHPOBaHHOB coacpkaHue

XUMHYEeCKHe WCTOYHMKH TOKA, CHIBHBIE M CIa0ble 3JIEKTPOJIHTHI,
MIPOBOTHUKH TIEPBOTO M BTOPOTO POJIa, BIMSIHUE PA3IUYHBIX ()aKTOPOB HA
AIIEKTPOIIPOBOHOCTh, YCTPOHCTBO M MPUHIIMIT ACHCTBUS aKKyMYJISITOPOB,
XapaKTepUCTHKAa MHUHEPAIbHOI'O COCTaBa IMOYB, MOHOOOMEH, OyQepHbIe
CHCTEMBI ITOYB.

JlaGopaTtopHble 3aHATHSA

Jlabopatopnast pabota “THIBl XUMUYECKUX PEaKIIHiA’ .
HccnenoBaHue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOIHBIX U
00pa3yIouxcs BEMIECTB) U MPU3HAKOB XUMUYECKUX PEAKITUH.
[TpoBenenue peaxiyii HOHHOro 0OMeHa, ONpeIeIeHNe CPEibl BOAHBIX
pacTBOPOB. 3aJaHusl HA COCTABJICHUE NOHHBIX PEaKIIUi.

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COACPKAHUE

Kucnornoe uymcio wmotopHoro wMacia. KHCIOTHO- WIETOYHOW THI
BOCCTAHOBJIEHUsI MOTOPHBIX Macell. PH-oYBEHHON BBITSKKHU.

KonTpoabHasi padora 1. CTpoeHHe BelIecTBa M XHMUYECKHE PEAKIINN

OK 01
OK 04
K 1.3

Pasnen 3. Ctpoenue u cBOHiCTBAa HEOPTaHMYECKHX BellleCTB

Tema 3.1.
Knaccudukanms,

OcHoBHOe coaepKaHue

TeopeTnueckoe o0yueHue

OK 01
OK 02
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HOMEHKJIATypa u
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

[Tpenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHMuecKux
BeniecTB. [IpocTeie u cnoxHble BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BELIECTB (OKCUIBI, THIPOKCHU/IBI, KUCIOTHI, COJIN). B3anMocBs3b
HEOPraHMYECKUX BEILECTB. ATPEraTHbIE COCTOSHUS BELIECTBA.
Kpucrannuueckue u amop@HbIe BelecTBa. THITbI KpUCTAIUIMYECKUX
peLeToK (aToMHasA, MOJIEKYJIsIpHas, HOHHAs, METAJNINYECKas ).
3aBUCUMOCTDH (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON
pEIIEeTKH. 3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH BEIIECTB OT BUJA
XUMUYECKOH CBSA3HU U THUIIA KPUCTALUINYECKOHN pelIeTKu. [IpuunHbl
MHOT000pa3usi BENIECTB.

HpO(l)CCCHOHaﬂLHO-OpI/IeHTHPOBaHHOB coaecpkanue

B3aumocBsi3p 1 B3aUMOOOYCIIOBJIIEHHOCTh CTPOEHUS aTOMAa, TUIIOB
KPUCTAJNINYECKOM PEeIeTKH BEIECTBA U TUIIOB XMMHUYECKON CBSI3U HA
($U3HUKO- XUMUYECKUE CBOWCTBA KOHCTPYKLMOHHBIX, TPOBOJAHUKOBBIX U
HOJIYTIPOBOIHUKOBBIX MaTepHAIOB, MUHEPAJIbHBIX YIA0OPEHHIA.

IIpakTHyeckne 3aHATHA

HomeHkiiatypa HEOpraHMueCKuX BEIIECTB: Ha3BaHUE BEUIECTBA UCXOIA
U3 UX XUMUYECKOH (POPMYIIBI MIIH COCTABICHNE XUMHUECKOH (hOPMYITBI
UCXOs U3 Ha3BaHUs BemlecTna 1o Mexxaynapoatnoit (MKOITAK) unu
TPUBHUAIBLHON HOMEHKJIATYypE.

HpO(l)CCCHOHaﬂLHO-OpI/IeHTHPOBaHHOB coaecpkanue

Pemienue mpakTU4YecKHX 3aJaHUil Mo Kiaccu(UKaluy, HOMEHKIAType U
XUMHUYECKUM (HOpMysIaM HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIJIACCOB
(yrapHelii ra3, OKUCH M OKHCIBI METaNIOB, (EppUTHl, MUHEpPATLHBIC
yaoOpeHus1): Ha3bIBaTh M COCTABIATH (OPMYJIBI XUMHUYECKHUX BEIICCTB,
OTIpEIeNIATh MIPUHAIKHOCTh K KJIaccy.

Hcrounnky xuMuuecko nHGOpMaIuu (CpeCcTB MacCOBOM HH(POPMAIIHH,
cetb HMutepuer u gapyrme). llouck wuHbOpManmuu 1O HA3BAHUSM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (opMyJIaMm.

Tema 3.2.
dusuko-

OcHoBHOE coaepKaHue

TeopeTnueckoe o0yueHue

OK 01
OK 02
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XUMHUYCCKUEC
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Metamnel. OOmue ¢u3nyeckue M XUMHUYECKHE CBOWCTBA METAIJIOB.
CrniocoObl monydyeHus. 3HaYyeHHE METaNIOB M HEMETAJIOB B MPHUPOJAE U
JKU3HEACSITEIbHOCTU YeJIOBEeKa U OpraHn3mMoB. Koppo3ust MeTallsIoB: BUJIbI
KOPPO3HUH, CTIOCOOBI 3aIIUTHl METAJJIOB OT KOPPO3UH.

HpO(l)CCCHOHﬂ.]'lLHO-OpI/IeHTHPOBaHHOC coacpkaHue

CrpoeHre MeTaJUIMYeCKHX MaTepuajoB, UX (HU3MUECKUE U XMMUYECKHE
XapaKTepUCTUKU (MPOBOJHUKOBAas Me€Ib M €€ CIUIaBbl, AJTIOMUHUI,
Kele30, CTallb, OJIArOpOJHBIE METallbl) NMPUMEHEHUE TYTOIUIABKUX U
JKAPOCTOMKUX METAJUIOB, CBHHIA, PTYTH U Pa3JIMYHBIX CIUIaBOB.
Koppo3uss metamnoB, THUIIBI KOPPO3UM METAJIOB, U METOJbI OOpbOBI ¢
KOppo3uel (HUKEeITHMpOBaHWE, OKCUAMPOBaHUE, (pocdaTupoBanue u ap.),
MeTaulbl B Ouocdepe (aBTOTpAHCHOPT, KAK HCTOYHHUK HOCTYIJICHHUS
3arps3HAIOIINX BEILECTB.

Hemerannel. O6mue ¢pusznyeckue U XUMHUECKUE CBOWCTBA HEMETAJIOB.
Tunuuneie cpoiictBa HemertamuioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COEJUHEHUH HemeTamioB. KpyroBopoTel OMOreHHBIX
AJIEMEHTOB B IPUPOJE

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJACPKaHUE

@DU3MKO-XUMHUYECKHUE XapaKTEPUCTHUKU Ta3000pa3HbIX JAUAIEKTPUKOB,
IIepcneKkTHBBI BOJOPOAHON SHEPIETUKH.

XHUMHUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
(oKCcHUII0B, THAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHUH,
BBICIITMX OKCHJIOB U THJIPOKCHJIOB.

HpO(l)CCCHOHﬂ.]'lLHO-OpI/IeHTHPOBaHHOC coacpkanue

TomIuBHBIN a30T, YIIEPOJI U €r0 COSAMHEHUS, BIUSHUE HA OPraHU3M U
OKPYXAIOUIYIO Cpey, XUMUYECKHUE METOA bl OUMCTKHA BEIOPOCOB OT
aBTOTpaHCHoOpTa

IIpakTHyeckmne 3aHATHS

CocraBieHHE ypaBHEHMI XMMHMUYECKHUX pEaKLUUN C y4aCTHEM IPOCTBIX U
CJIOXKHBIX HEOPraHMYECKUX BELIECTB: METAJUIOB U HEMETAJIOB; OKCUIOB
METAJUIOB, HEMETA/NIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPraHHMYECKUX
KHCJIOT, OCHOBAaHMH U aM(OTEpPHBIX TUAPOKCHIOB; HEOPraHMYECKUX
COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

K 1.3
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IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

PemeHne NpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUNA Ha
CBOMWCTBA, COCTaB, NOJTy4YeHUE U 0€30MaCHOE UCIIOJIb30BaHUE BAKHEHIINX
HEOPraHMYECKUX BEHIECTB B OBITY M MPaKTHUYECKOW JesTeIbHOCTH
yenoBeka (LEMEHTalus, OKCHIMpOBaHHE, a30TUpOBaHHWE, THaiika,
HEUTpanu3anusl Mo4YB U Jp.), XMMHYECKUM COCTaB 30JbI TBEPAOIO U
KMJIKOTO TOIUIMBA.

Tema 3.3. OcHOBHOe coJep:KaHue 2 OK 01
Wnentndukanys | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPTaHMYICCKUX | JTaGopaTopHas padoTta «aeHTu(HKAIMS HEOPTaHUUECKUX BEIIECTBY. 1 OK 04

BCLIECTB Pemenne SKCIepUMEHTANBHBIX 3a7ad [0 XHMHYECKHM CBOWCTBaAM

METAJIJIOB Y HEMETAJUIOB, 1O PAaCIO3HABAHUIO U MOTYYCHHIO COSAMHEHUN
METaJIJIOB U HEMETAIJIOB.
Wnentudukanuss HEOPraHUYECKHX BEIIECTB C HCIIOJIB30BAHHEM UX
(U3UKO-XMMHYECKHUX CBOMCTB, XapaKTEpHBIX KAaUECTBEHHBIX PpEaKLUM.
KauecTBenHnsie peakuuu Ha cyib(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHUSI.
IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJEPKaHUE
JIP:  bBeccTpyXKOBBIi METOJT KAaye€CTBEHHOI'O aHaju3a XHUMHYECKUX 1
JJIEMEHTOB B PpasziNMuHBIX cIulaBax. OrmnpeneneHne MHHEPAIbHBIX
yA0OpeHU.
KonTtpouabHnas pa6ora 2. CBolicTBa HEOPraHUYECKUX BELLIECTB 2
Pa3nen 4. CtpoeHne U CBOMCTBA OPraHUYeCKNX BelleCTB 24

Tema 4.1. OcHOBHOe co/iep:KaHue 4

Knaccuduxanus, | Teopernueckoe odyuenune 2
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CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX

BEIIECTB

IlosiBiieHME U pa3BUTHE OPTAaHUYECKOM XUMUHU Kak Hayku. [Ipeamer
OpPraHM4YeCcKOr XUMHUHU. MecTO U 3HaUeHUE OPraHNYECKO XUMHUH B
CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHHME KaK MOPSAJOK COECIWHEHHSI aTOMOB B MOJIEKYJE
COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUH XUMHYECKOIO
CTPOEHHUS OpraHuyeckux coeauHennii A.M. BbytnepoBa. YriepoaHbri
CKEJIET OPraHM4eCcKOW MOJIEKYJBl. 3aBUCUMOCTb CBOICTB BEILECTB OT
XUMHYECKOTO CTPOCHUS MOJIEKYJI. MI30Mepust u uzoMepsl.

[Tonstue o  QyHkumoHanbHOM  rpymme. Pamukan.  [IpuHumnsi
KJacCUpUKalMM  OpraHMYecKHX  coeluHeHud.  MexayHapoaHas
HOMEHKJIaTypa U MPUHIUIBI HOMEHKJIATYphl OPraHUYECKUX COEIUHEHHM.
[TonsTe 00 a3oTcolep)KalIMX COEAMHEHUSX, OMOJOTMYECKH aKTHUBHBIX
BeliecTBax (yriaeBojax, JKUpax, Oeiakax M Jp.), BBICOKOMOJICKYJISPHBIX
COCTMHEHUSIX (MOHOMED, MOJTMMED, CTPYKTYPHOE 3BEHO).

HpO(l)eCCI/IOHaJIBHO-OpHeHTI/IPOBaHHOB CoacpkaHue

BLICOKOMOJICKYHHPHHG COCIUHCHMUA, MIPUMCHACMBIC B
ABTOTPAHCIIOPTHBIX CPCACTBAX.

IMpakTnyeckmne 3aHATHSA

Homenknatypa OpraHM4ecKMX COCIMHEHMM  OTIEIBHBIX  KJIACCOB
(HachIIIEHHBIE, HEHACHIIICHHBIE W apOMAaTHYECKUEe YIIIEBOAOPOIbI,
CIUPTHI, (EHOJNBI, ANbIETHABI, KETOHBI, KapOOHOBBIE KHUCIOTHI H [Ip.)
CocraBineHre TONHBIX M  COKpPAIIEHHBIX CTPYKTYPHBIX  dopMyl
OpPTraHWYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, UCIOIb3Ysl UX HA3BaHUS 11O
CHUCTEeMAaTHYECKON M TPHUBHAIBHON HOMEHKIAType (ITHIICH, alleTUJICH,
ruiepuH, ¢penos, GopManbaerua, YKCycHasi KUCIO0Ta, TIUIuH). PacueTsr
npocteiimeld  GpopMynbl  OpraHHMYECKOM  MOJEKYJbl, HCXOId U3
AJIEMEHTHOTO cocTana (B %)

OK 01
IIK 1.3

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNUE

HoMeHknaTtypa OpraHMYecKuX COEJUHEHUH OTAEIbHBIX KJIAcCOB Ha
OpUMepe BELIECTB, MPHUMEHSAEMBIX B aBTOTPAHCHOPTE M  CEIBCKOM
XO3SIUCTBE (CTUMYJIATOPBI pOCTa, IECTELUIBI) .

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COCTUHEHUN

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yueHue

PU3UKO-XUMHUYECKUE CBOMCTBA OPraHUYECKUX COECAUHEHUN OTIEIbHBIX
KJIacCOB (0COOEHHOCTH KJIacCHU(UKAIIMK U HOMEHKJIATYyphl BHYTPH KJIacca,

OK 01
OK 02
OK 04
IIK 1.3
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TOMOJIOTHYECKUH psaa U obmas ¢dopmyna; wu3oMepus; (usnueckue
CBOMCTBA; XUMHUYECKHE CBOMCTBA; CITOCOOBI MOJTYUCHHSI).

HpO(l)CCCHOHaﬂLHO-OpI/IeHTHPOBaHHOB coacpkaHue

Ousnyeckue M JIEKTPUYECKUE XAPAKTEPUCTUKHU SIJIEKTPOU30JIALUOHHBIX
Macen. Temmeparypa  BCOBIIIKM, KUCJIOTHOE  YHCIIO, TEXHHKa
O0e3omacHOCTH TMpH paboTe ¢ ToprYe-CMAa30YHBIMM MaTepHalaMH,
MUHEPAJIBbHBIMU, TPaHCHOPMATOPHBIMHU MacIaMHu.

0,5

— TMpelesibHble YIIeBOJOPOAbl (AJKaHbl W IUKIOAIKaHbl). ['opeHue
MeTaHa KaK OJMH U3 OCHOBHBIX HCTOYHUKOB TEIUIAa B IPOMBIIIEHHOCTH U
ObITy. CBOMCTBA MPUPOAHBIX YIJIEBOJIOPOJIOB, HAX0XKICHHE B MIPUPOJE U
IIPUMEHEHNE aJIKaHOB;

— HempeJenbHble (AIKEeHbl, AJIKUHbI M aJKaJWeHbl) U apoMaTHYecKue
YTJIEBOIOPOIBI. I'openue alneTHiIeHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOI'0 IJIAMEHHU JJISl CBAPKU M PE3KU METAJIOB.

IIpodeccoHaILHO-OPHEHTHPOBAHHOE COJePKAHUE
loprodye-cMazouHble  Marepuanbl — KaKk CMECh  yIJIEBOJIOPOIOB
napauHOBOTO, HaTEHOBOTO u apoMaTHYECKOI0 psna,
HIICKTPOU3OJISIIIMOHHBIC PE3UHBI.

0,5

— KHUCIIOPOJCOAEpKAIINE coequHeHns (CnupThl U (EHONBI, KapOOHOBBIE
KACIOTBl W 3(UPBl, aNbIETUABl U KETOHBI, JKHUPBI, YTJIEBOIDI).
[IpakTueckoe TNpUMEHEHUE JSTUWICHIJIMKOJSA, TJUIepuHa, (QeHona.
[Ipumenenue ¢opmanpaeruia, aueTalbleruia, YKCYCHOH KHCIIOTHI.
Mpl1a KaK coJIM BbICIINX KapOOHOBBIX KHCIO0T. Moroliue cBOMCTBA MbLIIA.

— a30Tcofep)Kallie COSAMHEHUs (aMMHbI M aMUHOKHCIOTHI, OCJIKH).
BbicokOMONEKyIsipHbIE COEIUHEHUS] (CHHTETHYECKHE U OMOJOTHYECKH-
aKTUBHBIE). MOHOMEp, MOIUMeEp, CTPYKTypHOe 3BeHO. llonmmepusanus
ATUJIEHA KaK OCHOBHOE HAIIPABJIICHUE €T0 UCIIOJIb30BAHUS.

I"'eHeTHYeCKas CBSI3b MEXAY KJIaCCaMHM OPraHUYECKUX COCIMHEHUM.

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIeP:KAHME

CpoiicTBa H MNPUMCHCHUEC TCPMOIIACTUYHBIX W TCPMOPCAKTHBHBIX
niacTtmMacc n KOMITIO3UTHBIX MaTCeprajIOB HCIIOJIb3YyCMBbIX B
MAalIMHOCTPOCHUH.

IIpakTHyeckne 3aHATHSA

CBoiicTBa OpraHMYECKUX COCIMHEHUN OT/ENbHBIX KJIACCOB (TPUBHAIbHAS
U MEeXAyHapoJHasi HOMEHKJIATypa, XHMHUYECKHE CBOWCTBA, CIOCOOBI
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MOJy4YeHHUs1): TpeneibHble (alKkaHbl M LUKJIOANKaHbI), HENpeIesbHbIC
(anKeHBl, aTKWHBI WM aNKaJHEHBl) M APOMATHYECKHE YTIIEBOJOPOJIBI,
COUPTHl U (EeHONbl, KapOOHOBBIE KHCIOTHI M 3(QUPHI, ANbICTUIBl U
KETOHBI, aMUHBI U AMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS.
3amaHus Ha COCTABIICHHE YPABHEHUH XMMHUYECKHUX PEaKLUUH C ydyacTHEeM
OpPTraHMYECKHX BEIIECTB HA OCHOBAHUH UX COCTAaBA M CTPOCHHUSL.

HpO(l)CCCHOHaﬂLHO-OpI/IeHTHPOBaHHOB CoACpPKaAHUC

ITP: CpoiicTBa MU NPUMEHEHUE TEPMOIUIACTUYHBIX M TEPMOPEAKTUBHBIX
mIacTmace )41 KOMITO3UTHBIX MaTCpurajIoB HCIIOJIb3YyCMbIX B
MaIIMHOCTPOECHHH.

CocraBieHre cxeM peakiuii (B TOM YHCIE MO MPEAT0KEHHBIM IIENOYKaM
MpEeBpalIeHH), XapaKTepU3yIOIINX XUMUUYECKHE CBOMCTBA OPraHUYECKIX
COCI[I/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB, CHOCOGBI HUX MNOJYYCHHS W HA3BAHUC
OpPraHMYEeCKUX COEAMHEHUM 110 TPUBUAIBHOW WJIM MEXIYHAPOIHOU
CHUCTEMAaTUYECKOW HOMEHKJIAType.

IIpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIeP:KAHHE

PemeHne mnpakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUA HaA
CBOICTBA OpPraHMYECKUX COCIUHEHHH OTAENbHBIX KiaccoB. OKTaHOBOE
q1CII0 OCH3MHA.

JlaboparopHasi padora

JlaGoparopnast pabora “IIpeBpamieHuss OpraHUYECKHX BEIIECTB IIPHU
HarpeBaHuu.".

[Tonydyenue >TriIeHa U U3YyYEHHUE €r0 CBOMCTB. MoaeanpoBaHue MOJIEKYJ
U XUMHUYECKUX NPEBPALICHUN HA NMPUMEPE ATaHa, 3TWIICHA, alleTHIICHA U

Ap.

Tema 4.3.
WNnentnduxanus
OpPTaHHYECKHUX
BEIIECTB, UX
3HaYCHHUE U
MIPUMCHCHHE B
OBITOBOM U
MIPOU3BOJICTBEHHO

OcHoBHOe cogepKaHue

TeopeTnueckoe o0yueHue

buoopranmueckue coenuHeHus. I[lpuMeHeHne W OWoOTHYECKask pPOJIb
yriaeBooB. OKHCIEHHE YIIEBOJOB — HCTOYHUK DHEPIUU  JKHUBBIX
opranu3MoB. O0acTi MPUMEHEHUs] aMHUHOKHUCIOT. [IpeBpamieHust 0enKkoB
UM B opraHu3me. buonoruueckue QyHkiuu 6enkoB. buonornueckue
¢yHkuuu xKupoB. Poib opraHMueckod XUMHUM B PELICHUH poOiieM
NUILEBOH O€30IaCHOCTH

OK 01
OK 02
OK 04
IIK 1.3
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it nestensHOCTH | PONb  OpraHMveckoil XUMHM B pEIICHUH MpOOJieM SHEPreTUYecKOn

YeJI0BeKa 0€30IaCHOCTH, B Pa3BUTHUM MEAMLUHBI, CO3JaHMM HOBBIX MAaTe€pHajoB,
HOBBIX MCTOYHMKOB 3HEpPIUM (aJbTEpHATHBHBIE HCTOYHUKU SHEPTUM).
OnacHOCTh BO3JEHCTBHSA HA XKMBBIC OPTaHU3MbI OPTaHUYECKHX BEILECTB
OTJEIIbHBIX KJIaCCOB (yryiieBogopoibl, CIIUPTBHI, ¢benonsl,
XJIOPOPTaHUYECKHUE TPOU3BOJHBIE, ANbJIETUIBI U JP.), CMBICI IOKA3aTes
IIPEAEIIBHO AOIYCTUMON KOHIEHTPALUH.

IIpodeccnoHaTLHO-OPHEHTHPOBAHHOE COIeP:KaAHME

OKOJIOTHYECKHE aCIIEKThl BIIMSHUS ABTOTPAHCIIOPTA, AJIBbTCPHATUBHBIC
HCTOYHHKU SHCPIHH.

JlabopaTopHbIe 3aHATHS

Jlaboparopnas pabora: “Unentudukanus OpPraHUYECKUX COCTUHEHHIA
OTJIEbHBIX KJIaCCOB”™

Wnentudukanus opraHuYecKUX COCIUHEHHH OTAETbHBIX KJIaccoB (Ha
MpUMeEpe aJIbJIETHAOB, KpaxMmalia, YKCYyCHOM KHCJIOTHI, OCJIKOB M T.M.) C
UCIIONIb30BaHUEM UX (PU3MKO-XUMHUYECKHX CBOMCTB M XapaKTePHBIX
KaueCTBEHHBIX peakiuil. [lenatypauus Oenka npu HarpeBaHuu. L[BeTHBIE
peakiuu OenKkoB. BO3HMKHOBEHHE AaHATUTHUECKOTO CHTHAjda C TOYKH
3pEHUSI XUMHYECKHX IPOLECCOB TMPH MPOTEKAHUH Kaye€CTBEHHOMU
peakiuu, MO3BOJISOILIEN UACHTU(PUIIUPOBATD MpEeJIOKEHHBIE
OPraHU4YeCKHE BEIIECTBA.

KonTtpoubsnas padora 3. CTpyKTypa U CBONCTBA OPraHUYECKUX BELIECTB

Pasgen 5. KuHernueckne M TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS
XHUMHYECKHX peaKkuui

Tema 5.1 OcHoBHOe coaepkaHue

CxopocThb
XHMHUCCKIX Teopernueckoe o0yueHue

peaKIuii. CKOpOCTh peakify, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPHUPOJIBI
XUMHUECKOEe pearupyromux BEIIEeCTB, KOHLEHTPALMHM pearupyrolux BEILECTB,
paBHOBecHUe TeMIepaTypsl M IUIOIAAM PEAKLHMOHHOM IOBEPXHOCTH. TeruioBbIe

3¢ (HeKTh XUMUYECKUX peakiuil. DK30- U SHIOTEPMHUUECKUE, PEAKIIIH.

OObpatuMocTh peakiuil. XUMUYECKOE PAaBHOBECHE M €r0 CMEILICHHUE I0J
NEHCTBHEM pa3iuyYHbIX (AKTOpPOB (KOHLIEHTpALMsS pPEareHTOB WM
MPOJYKTOB  pEaklMH, JaBJICHUE, TeMIepaTypa) g  CO3/aHus

OK 01
OK 02
K 1.3
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OIITUMAJIBHBIX yCJIOBI/Iﬁ HpOTeKaHI/I}I XUMHUNYCCKUX HpOI_IeCCOB. HpI/IHI_[I/IH
JIe IllaTenne.

HpaKaneCKue 3aHATHA

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKToOpoB,
BIUSIOUIMX HA HM3MEHEHHE CKOPOCTH XUMHUYECKOW peakIuH, B T.4. C
MO3UINI KOJOTUYECKH 1IeTIECO00Pa3HOTO MOBEICHUS B OBITY M TPYIOBOMA
JESTEIIBHOCTH B LESX COXPAHEHHS CBOETO 370POBbS M OKpY KaroLIeit
IIPUPOJHON CPEbI.

IIpodeccuoHaATLHO-OPHEHTHPOBAHHOE COIeP:KAHHE

PemeHne NpakTHMKO-OPUEHTUPOBAHHBIX 33JaHUMl HAa I[PUMEHEHHE
npuHuuna Jle-lllarenbe Ag HAXOXKIEHUS HANpPABICHHUS CMEILECHUS
paBHOBECHs] XMMHUYECKON peakiuu U aHaiu3 (aKTOpOB, BIUSIOIIUX Ha
CMEIIEHNE XMMUYECKOTO PAaBHOBECHS.

OK 01
OK 02
K 1.3

Pa3zgean 6. PacTtBopbl

Tema 6.1.
Ilonsarue o
pacTtBopax

OcHoBHOE CoAEcpKaHue

TeopeTnueckoe o0y4eHue

PactBopeHne kak ¢(usuko-xumudeckuid mpormecc. PactBopbsl. CriocoOsbl
IIPUTOTOBJIEHUSI ~ pacTBOpoB.  PacTtBopumocts.  MaccoBag — 1oiid
pacTBOpeHHOro BemecTBa. CMBICHI MOKa3aTels MPEAEIbHO IOILyCTUMOU
KOHLICHTpAallUH M €r0 HCIOJb30BAHHE B OIEHKE 3KOJOTMYECKOU
0€301acHOCTH.

[TpaBuiia HKOJIOTMYECKHU 1IEIECO00PA3HOrO MOBEACHUS B OBITY U TPYJOBOM
JEATEIIBHOCTH B LIEISAX COXPAHEHMs CBOETO 3I0POBbS M OKPYIKAIOLIEH
IIPUPOJHOM Cpeabl; ONAaCHOCTb BO3ACHCTBUSA Ha MKUBBIE OPraHHU3MBI
OIPECIICHHBIX BELIECTB.

— NN

HpO(l)CCCHOHaJ'ILHO-OpI/IeHTHPOBaHHOC coaecpkaHue

Pemenne  npakTUKO-OPUEHTUPOBAHHBIX  PAacUETHBIX  3aJaHUMl  Ha
pacTBOpPbI,  MCIOJIb3yeMble B OBITOBOM M IPOM3BOJCTBEHHOM
JIeSITENIbHOCTH yesioBeKa. IIpurorosiaeHune pactBopa 3J€KTPOIUTA.

OK 01
OK 02
OK 07
K 1.3

Tema 6.2.
HccnenoBanme
CBOMCTB
pacTBOPOB

OcHoBHOe coaep:xkaHue

JlaGopaTtopHble 3aHATHSA

JlaGopatopnast pabora «[IpuroroBieHue pacTBOpOBY.
[TpuroTtoBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTparuu (c
MPAKTUKO-OPUEHTUPOBAHHBIMU  BOIIPOCAMH) M OMpEJCNICHUE Cpebl

OK 01
OK 02
OK 04
K 1.3
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BOIOHLBIX paCTBOPOB.
Penienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

Pa3znen 7. Xumus B ObITY U NPOU3BO/JACTBEHHOM 1eATEIbHOCTH YeJI0BEKA

Tema 7.1.
Xumus B OBITY U
MIPOU3BOJICTBEHHO
¥ IeITeNbHOCTU
YyeIoBeKa

OcHoBHOe coaepkaHue

TeopeaneCRoe oﬁyqelme

Hogeimme noctrokeHuss XUMUUECKON HAyKU U XUMHUYECKON TEXHOJIOTHHU.
Ponp xumum B o00ecreyeHUM 5SKOJOTUYECKOW, SHEPreTHUYecKod u
MUIIeBOH O€30MacHOCTH, PAa3BUTUM MeAWIMHBL. [IpaBuna moucka u
aHaIM3a XUMHYECKON MH(POPMAIUU U3 PA3TMYHBIX UCTOYHUKOB (HAaydHAs
U y4eOHO-Hay4Has JHUTepaTrypa, CpeCcTBa MacCOBOW WMH(pOpMaIUH, CETh
WuTepHer)

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE

p—

Okojoruyyeckasi 0€30MacCHOCTb MPU  AKCIUIyaTalldd TPAHCIOPTHBIX
CpeAcTB (TMEPCHEKTUBBl HCHOJIb30BAHUSA HHM3KOYIJIEPOIHOTO  ChIPbS,
AIIEKTPOMOOHIIEH, MeXTyHapoaHbIe TpeOoBanus K kadectBy 'CM wu nip.)

IIpakTHyeckne 3aHATHA

[louck m aHamM3 KEHUCOB O MNPUMEHEHUM XUMUYECKHX BEIIECTB H
TEXHOJIOTHI ¢ y4eToM Oynymed mpodecCHOHAIBHON IEATSIBHOCTH IO
TEMaM: Ba)KHEWILIME CTPOUTEIbHbIE MaTepuaibl, KOHCTPYKIHMOHHbIE
MaTepHaybl, KPaCKH, CTEKJIO, KEpaMuKa, MATEPHaNbl JJISI AJIEKTPOHUKH,
HaHOMaTepHaslbl, TEKCTWJIbHbIE  BOJOKHA, HCTOYHHMKM  SHEPIHH,
OpraHWYeCKHe ¥ MHHEpAIbHBIE YIAOOpEHUs, JICKAPCTBEHHBIC BEIIECTBA,
OBITOBAst XUMUS.

3amuTa: [IpencraBieHne pe3ynbTaToB pelieHUs KeWcoB B popmMe MUHH-
JIOKJIaJIa C MPE3EHTAINEN.

OK 01
OK 02
OK 04
OK 07
K 1.3

TemaTuka
HNuaauBuayanbH
bIX NIPOEKTOB

1. Koppo3us MeTrajuioB B pa3iHYHBIX Cpelax: MeTaUIM4ecKue |
HEMETATMYECKUE 3aIUTHBIC TIOKPBITHS.

HOJIMMEPHBIX MaTepUaIOB B aBTOMOOMIIECTPOCHHUH.

KOMHO3I/IHI/IOHHBIC MaTcpuajibl aHTUKOPPO3UOHHOT'O HA3HAYCHUA.

Bopa, kak HCTOYHHK TOIUIHBA.

Bonopon, kak TOIIHBO OYAyIIEero M TEXHOJIOTHHU €T0 MOy YCeHHS.
Oco6ennocti CKOpocTh KOppo3un. THrHOUTOPEI KOPPO3UU METAILIOB.
CpaBHEHHE KauecTBa KOHCTPYKIHMOHHBIX MaTEpHAlIOB U3 OPraHUYeCKUuX
HOJIUMEPOB.

8. KoMIuIeKC MUTATEeIbHBIX BEHIECTB VIS 00ECIEeUYEeHHs] POCTa M Pa3BHTHS

Nk
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9.

10.
11.

12.
13.

14.

15.
16.

17.
18.
19.

20.
21.
22.
23.

24.

25.

pacTeHui.
[lpumeHeHue KHUIKUX KPUCTAJUIOB B Pa3NUYHBIX OONACTSIX HAyKd W
TEXHUKH.
ByddepHbie cucTeMbl TOYBHL..
IIpumeHeHue cucTeM Ha OCHOBE MOJIMMEPOB U TOBEPXHOCTHO-aKTUBHBIX
BELLECTB B CEJILCKOM XO3sIICTBE.
Hcnonp3oBanue u CBOWCTBAa HAHOCTPYKTYHPOBAHHBIX TOIUIMB U Maced.
MoauduuupoBaHHble KadeCTBEHHbIE MOTOpPHBIE TOIUIMBA Ha 0Oase
BO300HOBUMBIX U HEPTSIHBIX PECYPCOB.
HanocTpykTyprpoBaHue Kak CIOCOO YBEIHYEHHUS HM3HOCOCTOMKOCTH
MIOKPBITUH.
DIEKTPONPOBOAHUKHU.
CoznaHrie MOTUMEPHBIX KOMITO3WITHOHHBIX MAaTEPHAaJIOB IOBBIIICHHON
MPOYHOCTH.
Pynoned [luszens, kak co3naTenb TU3CIbHBIX JBUTATEICH.
Koppo3sust 4ncThIX U TEXHUYECKUX METAIIOB.
[Tomyuenune «OeH3MHA» U3 «CTAPO» IIACTMACCHI, IIMH, OTPAOOTAaHHOTO
MOJIMATUIIEHA U APYTUX MOJUMEPHBIX MaTepHaAIOB. DJIEKTPOXUMHUUYECKHE
CUCTEMBI.
XUMHUYECKHE HCTOYHUKH TOKA.
AHOJIHBIE NEKTPOXUMHUUECKHE TTOKPBITHS.
Katonnusie anekTpoxumMuiecKkue HOKPhITHUSL.
MomudunpoBaHable KadeCTBEHHbIE MOTOpDHBIE TOIUTMBA Ha 0Oasze
BO300HOBUMBIX M HEPTSIHBIX PECYPCOB.
Ouncrka MIOBEPXHOCTH MEXaHUYECKUM, XUMHYECKUM u
ANEKTPOXUMHUUYECKUM METOIAMHU.

Co3gaHue  TOJMUMMEPHBIX  KOMITO3UIIMOHHBIX  MAaTepHUaioB

MMOBBIIIICHHOM IIPOYHOCTHU IJIA aBTOMO6I/I.HeCTp06HI/ISI.

KoncyabTanumn 2
IIpome:kyTouHas arrectauus B popme nudpPepeHUUPOBAHHOIO 3aUeTa 2
Bcero 72

[[J'Iﬂ XapaKTCPUCTHUKHU YPOBHI OCBOCHUA yqeGHoro MaTepurajia UCTIOJIb3YIOTCA CICAYIOIIUC 0003HaYEHHS:

1 — o3HaKOMHUTEBHBIN (Y3HaBaHHE paHee U3YUEHHBIX 0OBbEKTOB, CBOICTB);

2 — penpoyKTHBHBIH (BBINOJIHEHHE ACSITEIBHOCTH O 00pa3ily, HHCTPYKIMU WIN MO PYKOBOJICTBOM);

3 — NpOAYKTUBHBIH (IITAHUPOBAHUE U CAMOCTOSITEIIbHOE BBIIIOJIHEHUE AESITEIbHOCTH, PELICHHE
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3. YCJIOBUSA PEAJIN3AIIUY YYEFHOU JUCIUILINHBI

3.1. TpeOoBaHus K MHHHUMAJIBHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecneyeHHIO:

Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT Haaudus yd4eOHOro kaOwHeTa
«XUMUNY.

O6opynoBaHue yueOHOTO KaOMHETa:

- OCAJI0YHBIE MECTA 0 KOJUYECTBY 00YUYaOIIUXCS;

- pabouee MecTo MmpernoaaBaTes.

Texnuueckue cpeacTBa 00y4eHUS:

- KOMITBIOTEP C JIMIICH3UOHHBIM IMMPOTPAMMHBIM 00€CIICYEHUEM;

- MyJIbTUME/INA TIPOEKTOP / HHTEPAKTHBHAS JOCKA,;

- ayuocHCcTEMA.

OobOopynoBanue jgadopaTopuu u pado4ux MecT JaA0OPATOPUU: MEH3YPKH,
MUTMETKU-KANEIbHUIIBI, TEPMOMETPBI, MHUKPOCKOI, JIyIbl, TpeAMETHbIE U
MOKPOBHBIE CTEKJIA, IUIAHIIETHl JUIsl KaleJdbHBIX peakuuil, (QuibTpoBanibHas
OyMara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, (HOHAPHKH,
HA0Op pPEAKTUBOB, CTEKJISHHBIE NAJIOYKW, IITATHBBI [JIsI TPOOUPOK; MEpHbIE
UWIMHAPHI, BOPOHKU CTEKJISIHHbIC, BOPOHKU JACNUTENbHbIe HuauHapuyeckue (50-
100 ™), CcTymKu C TecTUKOM, (apPopoBble UaIlIKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJig, YacOBbIE CTEKJA, OHJIEKTPOIUIUTKU, JTaOOpaTOPHbIE
IITATUBBI, CIOUPTOBBIC TOPEJKH, CIUYKH, MPUOOp AJIA TONy4YEHUs Ta30B (WU
mpoOupKa C Ta300TBOJHOW TPYOKOH), JAepKaTenu s MPOOUPOK, CKISTHKU IS
XpaHEHHs PEaKTUBOB, Pa3JaTOYHbIE JIOTKH; XUMH4Yeckue ctakanbl (50, 100 u 200
MJ1); IINATEIU; MUHIETHI; TUTEIbHBIE HIUIILBI; CEKYHIOMEPHI (TallMephl), MEpHbIC
npobupku (Ha 1020 M) u mepHbie kosiObI (25, 50, 100 u 200 mut), BoasiHas OaHs
(WM TepMOCTaT), CTEKJISTHHBIE MaJ0YKH; KOHUYECKHE KOJIObI s TUTpoBanus (50
u 100 wmi); WMHAMKATOpHBIE NOJOCKUA Uisl omnpeaeneHus pH u cranmaptHas
WHIMKATOPHAs IIKajla; yHUBEPCAIbHBIA HHAUKATOD; uneTku Ha 1, 10, 50 M (unu
no3atopbl Ha 1, 5 u 10 mi1), GropeTku AJis TUTPOBAHUS, MEAUIIUHCKHUE IIMPHULIBI HA
100—150 mu1, mabopaTopHble W/WIIM aHATUTUYECKUE BeChl, pH-MeTphl, CyImuIbHbBIN
mkad, u ap. 1abopaTopHoe 000pyI0BaHHE.

3.2. UudopmanuoHHoe obecrieueHne 00ydeHus :

Ilepeyenbr pexomMeHayeMbIX Y4yeOHbIX wu3aaHuil, W HTepHeT-pecypcos,
JAOMOJIHUTEJIbHOM JINTEPaTypPhbl

OCHOBHbBIE HCTOYHUKHU:

1. HoBommuckuit U. Y., HoBomuuckas H. C Xumus: yueonuk s 10 (11)
Kkiaacca .— M., 2020 T.

JlonoJIHUTENbHBIE UICTOUHUKU:

1. Kamunckuii, B. A. Oprannueckas xumus B 2 4. Yactp 1: ydyeOHUK s

cpeanero mnpodeccuoHanbHoro obpaszoBanusi / B. A. Kamuuckuii. — 2-e¢ u3j.,
ucnp. u gon. — MockBa: HMznmarensctBo [Opaiit, 2020. — 287 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-02909-3. — Tekcr:
anekTpoHHBIN // OOpaszoBatenbHas 1iatdgopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453151 .



2. Kamunckwuii, B. A. Opranudeckas xumus B 2 4. YacTtp 2: y4eOHHK is

cpennero mnpodeccuoHanbHoro obpaszoBanusi / B. A. Kamuuckuit. — 2-e usn.,
ucrnp. u pon. — Mocksa: UsparensctBo [Opant, 2020. — 314 c¢c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-02912-3. — Tekcrt:
anekTpoHHbI //  OOpaszoBatenbHas tiatdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/453152 .

3. Cwmapeirun, C. H. Heopranuueckas xumwus. [Ipaktukym: y4yeOHO-
MpaKkTHUYECKOe Mmocodue Njisi cpennero npodeccuoHanbHoro oopaszosanus / C. H.
Cwmapseirun, H. JI. barnasen, . B. JlaitnakoBa. — Mocksa: U3narensctBo FOpaiir,
2021. — 414 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-
03577-3. — TekcT: anekTponHbIit // O6pa3oBarenbHas miargopma KOpait [caiir].
— URL: https://urait.ru/bcode/477871
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUA
YYEBHOU JUCIIUITJINHBI

KoHnTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS Y4YEOHOW JIMCIIMILIAHBI
OCYWIECTBIISIETCS NPEMOJABaTeIeM B IPOLECCE MPOBEICHUS IMPAKTHYECKHUX

3aHATHM M JAa0OpaTOPHBIX padoT,

TECTUPOBAHMS,

a TakKXKC BBIIIOJTHCHUA

O6y‘laIOH_II/IMI/IC$I HHAUBUYaJIbHBIX SaHaHHﬁ, ITIPOCKTOB, HCCH@HOB&HHﬁ.

Ne (l)'Illc(/ Monyas/Pa3nen/Tema PesyabTaTt 00y4yeHus THIIBbI OLIEHOYHBIX MEPONIPUATHI
I OcHoOBHoOe cofiep:kaHHe
1 Pazgen 1. OcHOBBI CTPOECHHSA Popmyauposars
BelecTBa 0a3oBble NOHATHS U
3aKOHBI XUMHH
1.1 | OK |CtpoeHue aTOMOB XUMHUYECKUX Cocranats xumudeckue | 1. Tect «CtpoeHne aToMOB
01 3JIEMEHTOB U TIPUPOJIa (OpMYJIBI COSIMHEHNI B | XUMHUYECKUX DJIEMEHTOB U TIPUPOJIa
XUMHUYECKOH CBS3U COOTBETCTBHH CO CTEIEHBIO | XUMHUUYECKOMN CBSI3M».
OKMCJICHUS] XUMUUECKUX 2. 3agauu Ha COCTaBJICHUE
3JIEMEHTOB, UCXO/IS U3 XUMHUYECKHX (POpMyIT ABYXaTOMHBIX
BaJICHTHOCTH H COCJIMHEHUH (OKCHIOB, CYIb(HIOB,
ANEKTPOOTPHUIATEIILHOCTH  |THIPUIOB U T.I1.).
3. 3ajaHus Ha UCIIONIb30BaHUE
XHMHYECKOW CUMBOJIMKY W HA3BaHUU
COEIMHEHUH 110 HOMEHKJIAType
MEXIIyHapOIHOTO COI03a
TEOPETUUECKOHN U MPUKIAAHON XUMUU
Y TPUBUAIIBHBIX HA3BaHUH LIS
COCTaBJICHUS] XUMUUECKHX (HOpMYJI
JIByXaTOMHBIX COEJAMHEHUN (OKCHIIOB,
Cynb(UI0B, TUAPHIOB U T.II.) U JPYTHX
HEOPTaHUYECKUX COCTMHECHUMN
OTJCNTEHBIX KIIACCOB
1.2 | OK |[lepuomudveckuii 3aKoH U TaOMUIa | XapaKTepH30BaTh 1. Tect «Metanmnaeckue /
01 J.N. Menneneena XUMHYECKHE 3JIEMEHTHI B |HEMETaJNIMYECKHUE CBOMCTBA,
OK COOTBETCTBUH C HX 3JIEKTPOOTPUIIATEILHOCTD U CPOACTBO
02 MIOJIOKEHHUEM B K JIEKTPOHY XMMHUYECKHX 3JIEMEHTOB B

MepUOANYECKOM cucTeMe
XUMHUYECCKUX DJIEMECHTOB
JA.N. Menneneena

COOTBETCTBHUE C MX DJIEKTPOHHBIM
CTPOEHUEM U TOJIOKECHUEM B
MEPUONYECKON CUCTEME XUMHUECKUX
anemenToB JI.1. MenneneeBay.

2. IlpakTruyeckue 3agaHus Ha
YCTaHOBJIEHUE CBSI3U MEXIY
CTPOEHUEM aTOMOB XUMHUYECKHX
3JIEMEHTOB U TIEPUOINICCKUM
HM3MCHEHHEM CBOHCTB XUMHUYECKUX
3JIEMEHTOB U MX COCTUHEHUI B
COOTBETCTBUH C IMOJIOKEHHUEM
Ilepuoauueckoit cucreme.

3. IIpakTuKO-OpUEHTHPOBAHHEIE
TEOpEeTUYECKHUE 3a/I1aHUs Ha
XapaKTepU3alni0 XUMHUIECKUX
3JIeMEeHTOB: «MeTandyeckue /
HEMETAJNTNYECKUE CBOMCTRA,
3JIEKTPOOTPULATENLHOCTD U CPOACTBO
K JIEKTPOHY XHMHUYECKHUX JIEMEHTOB B
COOTBETCTBHUE C MX JJICKTPOHHBIM
CTPOCHUEM M ITOJIOKCHHEM B
MEPUOINIECKON CUCTEME XUMUIECKIX
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OK/

Ne MK Monyas/Pa3nen/Tema PesyabTaTt 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
anemeHToB J[.M. Menneneera»
2 XapakTepu3zoBaTrb THIIBE KoHTposbHas paGoTa
Paznen 2. XumMnueckne peakuun XHMIYECKUX peaKkini «CTpoeHHe BelIeCTBA M XUMUYECKUE
peaknum»
2.1 | OK |THmbl XUMHYECKUX PEaKIUii CocCTaBnATh peakuuu 1. 3aaun Ha cocTaBleHUE ypaBHEHUI
01 COEIMHEHUS, Pa3lIOKEHNUs, |peaKIIHii:
OK oOMeHa, 3aMeIIeHHS, — COEJIMHEHUS, 3aMEIICHUS,
04 OKHUCITUTEIFHO- pa3ioxeHus1, OOMEHa;
BOCCTaHOBHTEIIEHBIC — OKHCJIUTEITEHO-
peaxImm BOCCTaHOBHTEIIEHBIX PEAKITHIA C
HCIIOJIF30BAHNEM METO/Ia
3JICKTPOHHOTO OayiaHca.
2. 3agaun Ha pacyeT MacChl BEUIECTBA
i 00bpEMa
ra3oB [0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIN 00bEMY OJIHOTO
M3 YYaCTBYIOIINX B PE€AKIIUU BCUICCTB,
pacy€Tsl
Macchl (00bEMa, KoTn4ecTBa
BEIICCTBA) MPOAYKTOB PEAKIIMH, CCITH
OJITHO U3 BEIIECTB HMEET IIPUMECH
2.2 OnexTponutnyeckas aucconnarysi | CoCTaBIsATh YpaBHEHHS 1. 3aganus Ha cocTaBlIeHUE
Y HOHHBII 00MeH XIMHWYECKHUX PEaKIIH MOJIEKYJIIPHBIX 1 HOHHBIX PEaKIIi ¢
HOHHOTO 0OMeHa C y4acTHEM KHCIIOT, OCHOBAHUI U COJIeH,
Y4aCTUEM HECOPTraHNYCCKUX (YCTAaHOBJICHUEC NU3MCHCHUS
BEIIECTB KHUCJIOTHOCTH CPEIbl
2. JJaboparopHast pabota "Tumsl
XUMHUYECKUX peakiuii"
3 Hccaenosars ctpoenue n | KonTpoJbHas padora

Pa3nen 3. CTpoeHue u cBOlCTBa
HEOPraHNYeCKUX BelIeCTB

CBOMCTBA
HEOpraHuYecKuX
BellecTB

«CBoiicTBa HEOPTAHHYECKUX
BeIleCTB)
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OK/
K

Monyas/Pa3nen/Tema

Pe3ysabTat 00yueHus

Tunbl 01IeHOYHBIX MEPONPUATHIA

3.1

OK
01
IK1.

Kraccudukanms, HoMeHKIIaTypa u
CTPOEHHE HEOPraHUIECKHX
BELIECTB

Krnaccuduuuposatsb
HEOPTraHUYECKHE BEIECTBA
B COOTBETCTBHH C UX
CTpOCHUEM

1. Tect «HomeHKkIaTypa 1 Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB UCXOS U3
HX XUMHYCCKON (QOPMYIIBI WK
COCTaBJICHUEC XUMHYCCKON (POPMYITBI
HCXOJISl U3 HA3BaHUS BEILECTBA 10
MEXIyHAPOIHON WIJIM TPUBHATBHOMU
HOMEHKJIATYPEY.

2. 3agauu Ha pacvyeT MacCOBOU JOH
(Macchl) XHMHUYIECKOTO JIEMEHTa
(coenuHeHMs) B MOJIEKYJIE (CMecH).

3. [IpakTuyeckue 3a1aHus 1O
Ki1accudukanyum, HOMEHKIAType U
XUMHYECKIM (HopMyTIam
HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX
KJIacCOB.

4. IlpakTryeckue 3aaHus Ha
oTpeNieIeHue XUMHYECKOH aKTHBHOCTH
BEIICCTB B 3aBUCHMOCTH BU/IA
XUMHYECKOH CBSI3U U THIIA
KPUCTANTNYECKON PEIIETKH

32

OK
01
OK
02

IK1.

Du3nKo-XMMHYECKHE CBOMCTBA
HeopraﬂnquKnx BCILICCTB

YcranaBiauBaTh
3aBUCHMOCTH (PU3UKO-
XUMHYECKUX CBOMCTB
HEOpPraHWMYECKHUX BEIIECTB
OT CTPOEHHUSI aTOMOB U
MOJIEKYJI, a TAKXKE THUIA
KPUCTAJNTMYECKON PeIeTKH

1. Tect «OcoOEHHOCTH XHMHUYECKHIX
CBOMCTB OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(pOTEPHBIX THAPOKCHUIIOB U COJICIY.
2. 3aiaHusl Ha COCTaBJICHUE YpaBHEHUIT
XUMHYECKHIX PEAKIUi C yIacTHEM
MIPOCTHIX U CJIOXKHBIX HEOPTaHUUECKUX
BEIIIECTB: OKCH/IOB METAJIJIOB,
HEMETAJUIOB U aM(pOTEPHBIX
JJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT,
OCHOBaHUHU U aM(POTEPHBIX
THJPOKCUIOB, HEOPIraHUUECKHUX COJIEH,
XapaKTepU3yIIUX UX CBOHCTBA U
CIOCOOBI TIOTYYCHUSI.

3. IIpakTUKO-OpUEHTHPOBAaHHbIE
TEOpeTHYECKUE 3aJaHus] HA CBOMCTBA U
MOJy4E€HHE HEOPTaHMYECKHX BEIECTB

33

OK
01
OK
02
OK
04

Wnentndukaiys HeOPraHUIeCKUX
BEIIECTB

Uccnenosath
KaueCTBEHHBIC PEAKITUU
HEOPTraHWMYECKHUX BEIIECTB

1. IIpakTUKO-OpUEHTHPOBAHHBIE
3aJlaHMs 1I0 COCTABIIEHUIO XMMUYECKHUX
peaknui ¢ ydacTueM HEOPTaHUYECKUX
BEIIECTB, UCTIOIB3yEMbIX JIJISI KX
HACHTU(DUKALVH.

2.JTabopaTopHast pabora:
“UnenTudukanus HEOPraHMICCKUX
BEIIECTB”

Pa3nen 4. CTpoenue u cBOiiCTBa
OPTraHUYECCKHUX BEIIECTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHNYeCKHX
BelllecTB

KonTponbnas padora
«CTpoeHHe U CBOHCTBA
OPraHN4ecKHX BellecTB»
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OK/

Ne MK Monyas/Pa3nen/Tema PesyabTaTt 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
4.1 | OK |Knaccudukanus, CTpoeHHE U Knaccugunuposars 1. 3aganust Ha cocTaBlieHUE Ha3BaHUMN
01 HOMEHKJIaTypa OpraHMYECKUX OpraHWYeCcKHe BEIECTBA B |OPraHUYECKHUX COCTUHEHUH 10
IIK1. |Bemects COOTBETCTBUU C UX TPUBHAIBHOM MM MEXIYHAPOIHON
3 CTPOECHUEM CHUCTEMaTHUYECKON HOMEHKJIAType.
2. 3aaHysl HAa COCTABIIEHUE TOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (OPMYIT
OPTraHUYECKUX BEIIECTB OTAEIHHBIX
KIIACCOB.
3. 3amaum Ha ompeeIeHre
npocTenineit GopMysIsl OpraHuIecKoi
MOJIEKYJIbI, UCXOSl U3 JIEMEHTHOTO
cocrtana (B %)
42 | OK |CpoiicTBa OpraHUYECKUX VYcranaBnuBaTh 1. 3aganus Ha cocTaBiIeHUE YPaBHEHUI
01 COeIMHEHU I 3aBHCHUMOCTH (PH3HKO- XUMHUYECKHUX PEAKIUM ¢ yuacTHEM
OK XMMUYECKHUX CBOICTB OpPraHUYECKUX BEIIECTB HA OCHOBAHUU
02 OpPraHUYECKHX BELIECTB OT [UX COCTaBa U CTPOCHUSL.
OK CTPOEHUS MOJIEKYJI 2. 3amaHust HA COCTABIICHHE YPaBHEHUI
04 XUMHUYECKUX PEaKIuil,
TIK1. WUTIOCTPUPYIOIINX XUMUAYECKHE
3 CBOWCTBA C yU4ETOM MEXaHH3MOB
MIPOTEKaHMUA JAHHBIX PEAKIHA 1
TeHETUYECKOM CBA3M OPraHMUECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a41 IO ypaBHEHUSAM
peaxIuii ¢ y49acTHEM OPraHUYECKUX
BELIECTB.
4. JTaboparopHas paborta
“IIpeBpanieHus] OPraHUuYECKUX
BEIIIECTB IPpH HarpeBaHuu"
43 | OK |WUgenrudukanus opranndeckux  |McciaenoBars 1.IIpakTUKO-OpUEHTHUPOBAHHBIC
01 BEIIIECTB, UX 3HAaYCHUE U Ka4yeCTBEHHBIE PeaKIIU 3aJJaHMs [0 COCTaBJICHUIO0 XUMHUECKUX
OK |mpumeHeHue B OBITOBO U OpPraHUYECKUX COCAUHEHUHN | PEaKLUi ¢ y4aCTUEM OPTaHUYECKUX
02 MIPOM3BOJICTBEHHOM JESTENBHOCTH |OT/IEIBHBIX KJIACCOB BEIIIECTB, B T.U. UCMOJB3YEMBIX IS UX
OK |uenoBeka nuAeHTH(UKAINY B OBITY U
04 IIPOMBIIIIEHHOCTH.
IK1. 2.JIabopaTopHas padoTa:
3 “UnenTrduKanys opraHAIeCKuX
COEUHEHNN OTIAEIbHBIX KJIacCOB”
¥ Paznea 5. Kunernueckue u SRS
BJIMSIHME PA3JIMYHBIX
TepMOIUHAMHYECKHE
3aKOHOMEPHOCTH MPOTEKAHUS (bakTOpoB Ha paBHOBeCHE
. H CKOPOCTh XHMHYECKHX
XMMHYECKHX peaKiui N
peaKnui
5 OK  |CkopocTh XUMHYECKHX peakiuii. |Xapakrepu3oBats BiusHUE |[IpaKTHKO-OpHEHTHPOBAHHBIC
01 XUMHUYECKOE pAaBHOBECUE KOHLIEHTPALHUU TEOPETUYECKHUE 3aJaHNS Ha aHAIIN3
OK pearupyomux BelecTs 1 |(pakTopoB, BIUSIOUIMX HA H3MEHEHHE
02 TeMITepaTyphl Ha CKOPOCTh |CKOPOCTH XUMHUYECKOHN pEaKIny.
IIK1. XUMUYECKUX PEaKIMi IIpakTHKO-OpUEHTUPOBAHHBIC 3a/TAHUS
3 XapakTepu3oBaTh BIMSHUE |HA IIPUMEHEHUE NpuHiuna Jle-

N3MEHEHUS KOHLIEHTPAIIH
BEIIIECTB, PEaKIUU CPEIbl U
TEMIIepaTyphl Ha
CMEILEHNE XUMUYECKOTO
paBHOBeCHS

[aTennve A HAXOXKIEHUS
HaIpaBJICHUs! CMEIECHUS PAaBHOBECHS
XUMHUYECKOU peaky U aHAIHU3
(hakTOpOB, BIHSIONINX HA CMEIIICHHE
XUMHUYECKOTO PAaBHOBECHS
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OK/

Ne MK Monyas/Pa3nen/Tema PesyabTaTt 00y4eHus THIbI OLIEHOYHBIX MEPONIPUATHI
6 HccaenoBate HCTHHHBIE
Pazgen 6. PacTBophbl PacTBOPBHI C 32 JaHHBIMH
XapaKTepHCTHKAMU
6.1 | OK [IlonsaTHE O pacTBOpax PazniuaTh ncTHHHBIC 1. 3agaun Ha IPUTOTOBJICHUE
01 pacTBOpbI pacTBOpOB.
OK 2. [IpakTUKO-OpUEHTHPOBAHHbBIE
02 pacyeTHbIe 3a/1aHUs HA TUCIICPCHBIS
IIK1. CHUCTEMBI, UCTIOIb3yeMble B OBITOBON U
3 IIPOU3BOJCTBEHHOMU JESITEIHOCTH
4eJoBeKa
6.2 | OK |HccrnenoBanue cBoicTB pacTBopoB |MccnenoBath husmko- JlabopaTopHas paboTa
01 XUMHYECKHIE CBOMCTBA “IIpuroToBICHNE PACTBOPOB™
OK HUCTHHHBIX PaCTBOPOB
04
IK1.
3
II | IIpodeccHoHaIbHO-0PHEHTHPOBAHHOE cOAepP:KaHue (Coaep:KaHue MPHKIATHOT0 MOIYJIs)
7 Pazgen 7. OnenuBath nociaeacTeus (3ammra Keiica (¢ yuerom Oyayuen
Xumus B ObITY U OBITOBOM M npogeccuoHANbHOM /1esiTeIbHOCTH)
NPOM3BOICTBEHHOM NPOM3BOACTBEHHOM

JAEATECJIbHOCTH Y€J10BECKa

JeATeILHOCTH YeJI0BeKa C
MO3UIINI YKOJIOTHYeCKOM
0€30MacCHOCTH

OK
01
OK
02
OK
04
OK
07
IK1.

Xumus B ObITY U
MPOU3BOJICTBEHHOH JEATEILHOCTH
YeJloBeKa

O11eHUBATh ITOCJIEACTBUS
OBLITOBOH 1
MIPOU3BOJICTBEHHOM
JIeSITEILHOCTH Y€eJIOBEKA C
MO3UIUHA DKOJIOTHYECKOM
0€e30IaCHOCTH

Keiic (¢ yuetom Oymyieit
poheCCHOHATBHOMN TEATSIEHOCTH )
Bo3moxkHEIE TEeMBI KEHCOB:

1. IMorennexHue KIuMara u
BBICBOOOX/ICHHUE Ta30BBIX THAPATOB CO
JIHAa OKEeaHa.

2. byayuiue Marepuans Jijis aBUa-,
MAaIlTUHO- ¥ PUOOPOCTPOSHUSI.

3. HoBbie MaTepuaibl Isl COTHEUHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PAaCTUTENbHBIX
npenapaToB
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