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1.IMACIIOPT PABOYEN ITPOI'PAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUITVIMHBI «XUMMWA»

1.1. OO6aacTh NnpUMeHeHHs POTrPaMMBbI

Pabouas mporpamma paspaboTaHa B COOTBETCTBHH C (elepajbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHbIM CTaHJAPTOM CpeaHero obiiero odpa3zoBaHus (YTB. MPUKA30M MUHHCTEPCTBA
obpazoBanust u Hayku PD or 17.05.2012r. Ne 413 (c u3MEHEHUSIMU U JOMOJHEHUSAMH)) U
dbenepanbHON 00pa3oBaTEIbHONM MPOrPaMMON CpeaHero olmiero oopa3zoBaHus (yTB. MPUKA30M
MUHUCTepcTBa mpoceemenus PO ot 18.05.2023 Ne371), ¢ yuerom denepanpHOii paboueit
IporpaMMbl CpeliHero oOuiero odpazoBaHus MO AUCHMILINHE «XuUMUsS» (0a30BBI YPOBEHB),
pexoMeH10BaHHON DenepanbHbIM TOCY/IapCTBEHHBIM OIO/PKETHBIM HAYYHBIM YUPEKICHHEM
«MHCcTUTYT cTpaTeruu pa3Butus oopasoBanus Poccuiickoit akagemuu 00pa3oBaHus, IPUMEPHON
paboueii mporpaMMbl 00IIE00Pa30BATEILHON AUCIUILTUHBI «XUMUsD» Ul TPodeccnoHaTbHBIX
oOpa3zoBarenbubix opranuzauuid s YITIC 09.00.00 (09.02.07), pexomennoBanuoit ®I'bOY
JAIIO «MHCTUTYT pa3BUTHSI MPO(ECCHOHATBHOTO 00pa3oBaHMs» (yTBEpXKIEHA Ha 3acelaHUM
CoBera 1O OILIGHKE COJEp>KaHUS W  KadyecTBa TMPUMEPHBIX paboyux Mporpamm
00111€00pa30BaTEIBHOTO U COLUATBHO-TYMaHUTAPHOTO IUKIOB CPEIHETO MPO(heCCHOHATBLHOTO
obpazoBanus (mpoTtokoi ot 30.11.2022r. Nel4)).

Pabouas mporpamma o6111e00pa3oBaTeNbHON JTUCIUIUIMHBI SBJSETCS 4aCThI0 OCHOBHOM
npodeccuoHansHOM 0oOpazoBaTenbHOM mporpamMmbel B cooTBeTctBuH ¢ DPI'OC CIIO mno
cnenuanbHocTd 09.02.07 MHpopManmoHHbIe CHCTEeMbl M IPOrPAaMMHMPOBaHMe, BXOSIIEH B
ykpynHeHHyto rpynny 09.00.00 UandopmaTuka 1 BBIYMCIUTEIbHAS TEXHUKA.

Pabouas mporpamma o01m1e00pa3oBaTeIbHON AUCIUIUIMHBL MOYKET OBITH MCIOJIB30BaHA
IpyruMu  00pa3oBaTEeNbHBIMH  YUPEXKICHUSIMU MPOPECCHOHATBHOTO M JOMOJHUTEIHHOTO
00pa30oBaHUs, pEATH3YIOIUMU 00pa30BaTEILHYO MPOTPAMMY CPETHETO O0IIET0 00pa30BaHUsI.

1.2. MecTO IMCHUIIMHBI B CTPYKTYpe NpodeccHOHATbHONH 00pa30BaTe/IbHOI MPOrpaMMbl
CIHO: aucuuuinHa BXOJUT B 0011e00pa3oBaTe/IbHbIN ITUKII.

1.3. llesiu ¥ UIaHMpPYeMble pPe3yJbTAThbl 0CBOCHHUS AU CHUIINHBI:

1.3.1. leau u 3a0a4u AUCUUIJIMHBI

Coneprkanue mporpaMMbl 00111€00pa30BaTENHFHON TUCITUTIITUHBI « XUMUSD HAPABIICHO HA
JOCTIDKEHUE pe3yJbTaToOB €€ M3ydeHus B coorBeTcTBHM ¢ TpeboBaHusMu PI'OC COO c yyerom
npodeccuonansHoi HampasienHoct ®I'OC CIIO.

@dopMHUpOBaHHE Yy CTYJIEHTOB IMPEJICTaBIEHHS O XUMHMUYECKOW COCTaBJISIOILEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI TPUHATHA pEIICHUH B JKU3HEHHBIX H
IPOM3BOJICTBEHHBIX CUTYallUsAX, OTBETCTBEHHOT'O ITOBE/ICHUS B IPUPOJIHON cpejie.

3amaun JUCIUILINHEL:

1) chopmupoBaTh MOHUMAaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUYECKHX MPOLECCOB U SBJICHHMA
B OKpYJKaroliel cpene, MeTOCTHON HaydYHOH KapTHUHBI MHPA, B3aUMOCBSI3H U B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HaYyK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAaHMUECKUX M OPTaHMUECKUX BEIECTB, YPaBHEHUS
XUMHUYECKHX PEaKINil, OOBACHATh WX CMBICI, WHTEPIPETUPOBATH PE3YIbTAThl XHUMHUYECKUX
IKCTIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBENCHUS MPOCTEHINNX XUMHUYECKUX OIKCIEPUMEHTAIBHBIX
MCCJIEIOBaHMI C COOI0OICHNEM TPaBIIT 0€30MMacHOT0 OOpalIeHus ¢ BeIeCTBaMHU U JaOOpaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHs HCIOIB30BaTh HH(POPMAIMIO XHUMHYECKOTO XapakTepa W3 pPa3UIHBIX
UCTOYHUKOB,;



5) copmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOEU AEITEIBHOCTH M XUMHYECKHX
HPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopmupoBaTh MOHMMAHHUE 3HAUUMOCTH JOCTH)KEHHH XMMUYECKOM HAyKH M TEXHOJOTHH s
Pa3BUTHS COLMATBHON U IPOU3BOJICTBEHHOM cep.

1.3.2. Ilaanupyemble pe3yJbTaThl OCBOEHHUSI 001Ie00pa30BaTEJbHOH [IUCHUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHNe TUCIUIUTMHA UMeeT pu GpopmupoBanuu u passutuu OK u ITK.



1.3.2. IInanupyemMsble pe3yJbTaThl 0CBOCHHS 0011e00pa3oBaTe1bHON AUCHUILVINHBI B c00TBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

OBnajieHe YHUBEPCATBHBIMU YUCOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENBHO (OPMYIIUPOBATH U
aKTyaJIM3UPOBATh MPOOIEMy, pacCMaTPHUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYMIECTBEHHBINA MPU3HAK WITH
OCHOBaHUS AJI CPaBHEHUsI, KIacCUPUKALIUU U
00001IeHMS;

- OTIIPEIENATh LEH e TENILHOCTH, 33/1aBaTh
napaMeTpsl ¥ KPUTEPUHU UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTH KOPPEKTUBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEIISIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

Kon u [Inanupyemble pe3yJIbTaTbl OCBOCHUS JUCITUILIMHbI

HaUMEHOBAaHHE

bopmupyeMbIX O06mme JucnuruimHapHbie

KOMIIETEHIINH
OK 01. B wacTu Tpy10BOro BOCIIUTAHUSA: - BJIQJIETh CUCTEMON XUMUYECKUX 3HAHUI, KOTOPasi BKJIKOYAET:
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH OCHOBOTOJIATAI0IIME TOHATUSA (XUMUYECKUIN JIEMEHT, aTOM, SIIEKTPOHHAs
CTII0COOBI MacTepCTBa, TPYI0JIIO0HE; 00oJ10uKa aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIH AaTOMOB, HOH, MOJICKYJIa,
peuieHus 3a1a4d | - TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, CTEIIEHb OKUCIICHUS, XUMHUUYECKast
npodeccuoHan | TEXHOJOTUYECKOW U CONUATbHON CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIJIEpOAHBINA CKEJIET,
bHOU HANPaBIEHHOCTH, CHOCOOHOCTh MHULIUUPOBATH, byHKIIMOHATIbHAS TPYIINA, PAIUKA, U30MEPHsI, U30MEPbI, TOMOJIOTUYECKHI
NESTEIBHOCTH | TUIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJIHSTH pAll, TOMOJIOTH, YTJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEPKAIINE COETUHEHHUS,
MIPUMEHUTENBH | TAKYIO JIE€ATEIIbHOCTD; OMOIOTMYeCKH aKTUBHBIE BEIIECTBA (YIJIEBOIbI, )KUPHI, OCIIKH ), MOHOMED,
0 K Pa3JIMYHBIM | - HHTEPEC K Pa3InIHbIM chepam MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEUHECHMUS,
KOHTEKCTam npodeccuoHaNbHOM NesTeNbHOCTH, KPUCTAIJIMYECKAsl peIIeTKa, TUITbl XUMHUUECKUX PeaKlnii (OKHUCIUTENbHO-

BOCCTAHOBHUTCIIBHBIC, 9K30-U OHAOTCPMHUYCCKUC, PCAKITUHU HOHHOT'O 06M€Ha),
PacTBOP, IIMEKTPOIUTHI, HEAIEKTPOIUTBI, JIEKTPOJIUTHUECKAs TUCCOLIUALINS,
OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON PEAKIIUU, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS XUMUUYECKOTO CTPOCHUS
opranuueckux Bemects A.M. ByTiepoBa, Teopus 31eKTPOIUTHYECKOM
Jyccouranuu, nepuoguueckui 3akon [[.1. MenneneeBa, 3aK0H COXpaHEHUs
MaCCI)I), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHH, q)aKTOJ'IOFI/I‘ICCKI/Ie
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJTYYCHUH U OE30MMaCHOM HCIIOIb30BAHUH
BaKHEHIIINX HEOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB B 6I)ITy u
MPAKTUYECKON IESITENBHOCTH YEIOBEKA;

- YMCTb BBIABJIATH XapPaKTCPHBIC IIPU3HAKKU U B3aUMOCBA3b N3YUCHHBIX
MOHATUH, IPUMEHATh COOTBETCTBYIOLIME ITOHATUS TP ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHNYECKHUX BEIIECTB U UX IPEBPALLCHUN;
BBIABJISITh B3aMMOCBSA3b XUMHUYECKUX 3HAHUW C IIOHSATUAMH U
MNpEaACTaBICHUAMU JPYTHUX CCTCCTBCHHOHAYYHBIX IMTPEAMCETOB,

- YMETb UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCAMHEHUIN
MEKIYHAPOAHOTO COK03a TEOPETUUECKON M MPUKJIATHOM XUMHH U




- pa3BUBaTh KPEATUBHOE MBILIUICHUE TP PEIICHUN
YKU3HEHHBIX ITPOo0OsieM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

- BJIaJICTh HaBbIKAMU y4eOHO-UCCIIEI0BATEIbCKOM
U TIPOCKTHOM JIeSITEIbHOCTH, HABBIKAMHU
paszpeliieHus mpoodeM;

- BBISIBJISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBaTh 33/1a4y, BBIIBUTAaTh TUIIOTE3Y €€
peIICHHS, HAXOAUTh apTYMEHTBI JJIsI
JI0KA3aTeNNbCTBA CBOMX YTBEPKACHUIA, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBAThH MOMYUYEHHBIE B XOJI€ PEIICHUS
3a[1auu pe3yJIbTaThl, KPUTHYECKU OLIEHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MTO3HABATENILHYIO U
MPAKTHYECKYIO0 00JIACTH KUZHECATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpEeAMETHBIX 00JIaCTeH;

- BBIIBUTATh HOBBIE UJI€U, TIPEIaraTh
OpPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;

- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLUAIIBHOW MPAKTHKE

TPUBHUAJIbHBIC HA3BaHUS BaXXHEHIITNX BEIIECTB (3TUJICH, alleTHIICH, MJIMIICPYH,
denon, popmanbaeru, ykCycHasi KUCI0Ta, IIMIMH, YTapHbIH ras,
YIJIEKUCIIBIN Ta3, aMMUaK, raiieHas U3BeCTh, HeralieHasi U3BeCTh, MUThEBas
coJla ¥ IPYTUX), COCTaBIATh OPMYJIIbI HEOPTAaHUUECKUX U OPraHUYEeCKUX
BEIIICCTB, YPABHCHUS XUMHYECKHUX PEAKIIHA, OOBSCHSATH X CMBICT;
MOATBEPKIATh XapaAKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aIUCSIMU YPABHEHUN XUMUYECKUX
peaKIui;

- YMETh yCTaHABJIUBATh NMPUHAJJICKHOCTh U3YUYEHHBIX HEOPTaHUYECKUX U
OpPraHWYECKUX BELIECTB K ONPEIECICHHBIM KJIaCCaM U IPYIIaM COEIUHEHUN,
XapaKTEepU30BaTh UX COCTAB M BAXKHEHIIINE CBOMCTBA; ONPEICIISITh BUIBI
XUMHUYECKUX CBsi3el (KOBaJICHTHAs, HOHHAS, METAJUTMUECKas, BOJAOPOIHAS),
THUIIBl KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KJIACCU(DUIIMPOBATh XUMUUYECKUE
peakuuuy;

- copMUpOBATH MIPEACTABJICHHS: O XUMUUECKOU COCTABIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUHU SBJICHHUI
MPUPOJIBI, B JOPMUPOBAHUHN MBIIUICHUS U KYJIbTYPhI JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUsI TPAKTUIECKIX
3a]1a4 ¥ HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJIHON Cpene;

- YMETb MPOBOJIUTH PACUYETHI 110 XUMHUIECKUM (HOpMYyJIaM U ypaBHEHHUSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIh30BaHNEM (PH3UUYECKHUX BEIHUHH,
XapaKTEepU3YIOUINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpMalbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOIB30BATh
CHUCTEMHBIE XUMHYECKUE 3HAHUS JIJIs IPUHATHS PEIICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02. B 00nacTy IeHHOCTH HAayYHOTO MO3HAHUSA: - YMETh IIJIAHUPOBATh U BBINOJIHATE XUMUYECKUN SKCIIEPUMEHT
Hcnonb3oBate | - cOpMUPOBAHHOCTH MUPOBO33PEHUS, (mpeBpallleHus1 OpraHMYECKUX BEILECTB IIPU HArpPEBaHUU, MOJTYUYEHHUE
COBPEMEHHBIE | COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO ATHJIEHA U U3yYEHUE €T0 CBOMCTB, KAUeCTBEHHBIE PEaKI[UU Ha ajbJAECTUIbI,
CpeacTBa Pa3BUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH, KpaxMmaJl, YKCyCHYIO KUCJIOTY; IeHaTypaLus OeJIKOB IIPU HarpeBaHuu,
MOKCKa, OCHOBaHHOTO Ha JTUAJIOTe KYJIbTYD, LBETHBIE PeaKIU OEJIKOB; MPOBOINUThH PEAKIIMY HOHHOTO 0OMEHa,

aHaIM3a u CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B OTIpeNieNATh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU HA CyJbdar-,
UHTEpIpETAl | MOJUKYIBTYPHOM MUDE; KapOOHaT- U XJIOPUJI-aHHOHBI, HA KATHOH aMMOHHSI; peIIaTh
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- COBEPILEHCTBOBAHUE A3bIKOBOM U YMTATEIBCKOU
KYJbTYpPBbI KaK CPE/ICTBA B3aUMOJICHCTBUS MEKITY
JFOIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAYYHOU e TeIIbHOCTH,
TOTOBHOCTH OCYIIECTBIIATH IPOCKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTD
WH/IMBUYAJIbHO U B TPYIIIIE;

OBnaseHre yHUBEpPCAIbHBIMU YUYCOHBIMU
MI03HABATEIbHBIMU JACHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAMH MOJTyYeHHs HH(POPMAIIUU U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATHU3aLUI0 U
MHTEPIPETANIO MHPOPMAIIMK Pa3IMYHbIX BUOB
1 GOpM IIpeICTaBICHHS,

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C
yUeTOM Ha3HaueHHs HH(POPMAIIUU U [IETEBOI
ayJIMTOPUH, BBIOMpas ONTUMAIbHYIO POpMY
NIPEJICTAaBIICHNS U BU3YyaJIH3aIHH;

- OLICHUBATh JIOCTOBEPHOCTh, IETUTUMHOCTb
WHPOPMAIINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOpaJIbHO-ITUYECKHUM HOpMaM;

- UCTIOJIB30BAThH CPEACTBA HHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 3a]1a4 C COOJI0ACHUEM
TpeOOBaHMI )PrOHOMHUKH, TEXHUKH O€30TTaCHOCTH,
TUTUEHBI, pecypcocOepeKeHus, MPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(OPMAITHOHHOH
0e30I1acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManru, HHHOPMAIIMOHHOMN 0€301MacHOCTH
JMYHOCTH;

AKCIIEpUMEHTAJIbHBIE 3aaun 110 TeMaM "Metamel" u "Hemeramisr") B
COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€30MIaCHOCTHU MIPHU 00paIleHuU ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEJICTABISATH PE3YIbTAThI
XUMHUYECKOI0 SKCIIEpUMEHTa B (hOpMe 3alnicH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GOpMyJIMPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAJIN3UPOBATh XUMHUECKYIO HH(OPMALIUIO, TOTyYaeMyIo U3
pa3HBIX HCTOYHHUKOB (CpPelICTB MaccoBOM nH(popMaruu, cetb IHTepHET U
ApyrHe);

- BJIaJICTh OCHOBHBIMU METOJAMH HAay4YHOT'O MIO3HAHUS BEUIECTB U
XUMHUYECKUX SIBICHUI (HaOII0eHIEe, U3MEPEHHE, YKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMUUYECKUM (HOpMYJiaM U YpaBHEHUSIM
XUMHUYECKHUX PEAKIMH ¢ UCIIOJIb30BaHUEM (PU3NYECKUX BETUYHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BELLIECTBA; UCIIOJIb30BATh
CUCTEMHbIEC XUMUYECKUE 3HAHUS ISl IPUHATUS PELICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BELIECTBAMH U UX PUMEHEHUEM




OK 04.
DddexkTurHO
B3aUMO/IEHCTBO
BaTh U
paboTaTh B
KOJUJICKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIa/ICHHE HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JIeSTCIIEHOCTH;

OBnajeHne yHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU JCHCTBUSIMH:

0) cOBMECTHAs ICSITEIILHOCTD:

- IOHUMATh U UCTIOJIH30BATh MMPEUMYIIIECTBA
KOMaHJAHOW ¥ MHJIMBUYaJIbHOU paboThI;

- IPUHUMATH 1IEJId COBMECTHOM JESATEIHHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH JICHCTBHS 110
€€ JOCTHKCHHUIO: COCTABIIATH IIJIaH ACUCTBHUH,
pacnpeensiTh PO ¢ y4eTOM MHEHUN yUYaCTHUKOB
00CyX)aaTh pe3yJIbTaTbl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATH U BBINOJIHATH paboTy B
YCJIOBHSIX PEabHOTO, BUPTYAJIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYAIUSIX, TPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBnasieHre YHUBEPCATbHBIMU PETYISATUBHBIMU
NEUCTBUSIMH:

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATHh MOTHBBI U PTYMEHTHI IPYTHX JTFOACH
IIPY aHAJIHM3E Pe3yIbTATOB ACITEIbHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOICH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU JIPYTOTO YeJIOBEKa;

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpallieHusi OpraHMYECKUX BEIIECTB IPU HarpeBaHUHU, IOTyUECHUE
STUJICHA U U3yUYE€HHE €0 CBOWCTB, KAUECTBEHHBIC PEAKIIUU Ha aJIbJICTUIbI,
KpaxmaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeJIKOB IIPU HarpeBaHUH,
[[BETHBIC PEAKIIUU OCITIKOB; IPOBOJAUTH PEAKIIUH HOHHOTO OOMEHA,
OTIPEIeIIATh CPey BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKIIUU Ha CyibdaT-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHSI;, pEIIaTh
AKCIIEpUMEHTAJIbHBIE 3a/1a4M 110 TeMaM "Metamuel" u "Hemeramier") B
COOTBETCTBUU C IIPABUJIAMH TEXHUKU O€30MaCHOCTH IMPU OOpaIEHUH C
BeleCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM; IPEACTABISATH PE3YIbTaThI
XUMHUYECKOT0 IKCIIEPUMEHTa B (hOpME 3aIUCH YPAaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO

B o0nacty 5K010rn4eckoro BOCIUTAHUSA:
- ¢(OPMHUPOBAHHOCTb HKOJIOTHUECKOH KYJIbTYpHI,
MOHMMAHUE BIUSHUS COLUATBHO-DKOHOMUYECKUX

- chopMUpOBATH TIPEICTABICHHS: O XUMUUECKONU COCTABIISIONIEH
€CTECTBEHHOHAYYHON KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHUM
IPUPOIbI, B POPMUPOBAHUH MBIIUIEHUS M KYJIBTYPhl JUYHOCTH, €€




OKpYKaroleun
cpensl,
pecypcocoepex
CHHIO,
MIPUMCHSITh
3HaHHS 00
W3MEHECHHUU
KIIUMara,
MIPUHIUITBL
OCPEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUATHBIX
CUTYaIUSIX

IIPOLIECCOB HA COCTOSIHUE IIPUPOJAHOU U
COLIMAJIBHOM Cpe/ibl, OCO3HAHUE II100aIBHOIO
XapakTepa 3KOJOrHYECKUX Ipobiem;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUN B
OKPY’KaIOIIIEH cpelie Ha OCHOBE 3HaHUS Lieei
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HETPUATHE NEHCTBUM, IPUHOCSIINX
BpEXl OKpYXaroLleH cpene;

- YMEHHE NIPOTHO3UPOBATH HEOIATONIPUSITHBIE
9KOJIOTMYECKHE MTOCIEACTBUS NPEAIPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIUpEeHME OIbITA AEATEIbHOCTU
JKOJIOTMYECKOM HaAIIPaBJICHHOCTH;

- OBJIJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JIESITENIBHOCTH,

(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOMMOH JUTSI PEIICHHS TPAKTUYECKUX
3a]1a4 ¥ HKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

- YMETb CO0JII0/IaTh PaBUJIIA SKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOU JEATEILHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpYKaroIlei MPUPOAHOI Cpeibl; yYUTHIBATh OMACHOCTh BO3ACHCTBHS Ha
JKMBBIC OpTraHrU3MbI OIIPEACIICHHBIX BEIICCTB, ITIOHMMAA CMBICJII ITOKA3aTCIIA
npeleIbHON JOMYyCTUMOM KOHIIEHTPAIUU




2. CTPYKTYPA U COAEPKXAHUE OBH_IEOEPA3OBATEJII)HOI71 JAACIHUITIINHBI
«XHUMMS»
2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Buj yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITHHBI 54
B T.U.
OcHoBHOe coJep:kaHue 46
BT. 4..
TEOpeTUIeCcKoe 00ydeHne 20
MPaKTUYECKHUE 3aHATHS 26
IIpodeccnoHATbHO-OPUEHTHPOBAHHOE  CoepiKaHUe  (coaep:KaHHe 6
MPUKJIATHOTO MOJYJIsA)
BT. U..
TeopeTu4ecKoe o0yueHne 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xxyTounas arrecTanus (3a4er) 2




2.2. TemaTn4ecKkui IJIaH U codepiKaHuEe NUCHUIIJTHHDBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 19COB dopmupyemMble
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOAY.Ib KOMIIeTCHIIU U
1 2 3 4
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne atoMOB | TeopeTu4eckoe 00y4eHue 2
XUMIHCCKHIX CoBpeMeHHast MoJIeb CTpoeHus aroMa. CUMBOJIMYECKUN SI3bIK XUMUU. XUMUYECKHUM 2JIEMEHT.
SJICMCHTOB 1 DnexkTpoHHas KoH(uUrypanus aroma. Kinaccupukaius XAMHUECKUX JIEMEHTOB (S-, P-, 0-371eMeHTHI).
fipupoaa BasnienTHbI€ 351€KTpOHBI. BaneHTHOCTh. DIEKTPOHHAs IPUPOIa XUMUYECKOHN CBS3H. 2
XUMHIHeCKOn DIIEKTPOOTPULIATEIILHOCT. BUIbI XUMHUUECKOW CBsI3U (KOBaJIEHTHAs, MOHHAS, METAJTUYECKAs,
CBIASH BOJIOPOJIHAS) M CITOCOOBI €€ 00pa30BaHuUs
IIpakTHYeckune 3aHATHA 2
Pemienne 3amaHuii Ha UMCHNOJAB30BAHHE XUMHUYECKOM CHMBOJMKUM M HAa3BaHWM COCIMHEHUN MO
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUUECKON M IPUKIAJHON XMMUHU U TPUBUAIBHBIX Ha3BaHUM
JUISL COCTaBIICHUS XUMUYECKUX (POPMYJT JTBYXAaTOMHBIX COEAMHEHUHN (OKCHIOB, CYJIb()UI0B, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUI OTACTbHBIX KIacCOB. 2
[IpakTuueckue 3agaHusl HA YCTAHOBJIEHUE CBSA3U MEXKIY CTPOCHHEM aTOMOB XMMHYECKUX JIEMEHTOB U
NEePUOIUYECKUM HU3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB UM UX COCJUHEHUN B COOTBETCTBUHU C
nosjokeHueM [leproin4eckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:kaHue 2 OK 01
[epronuuecknii | IlpakTHYECKHE 3aHATHS 2 OK 02
3aKOH M TabmHia ITepuoanueckas cucrema xuMuueckux 31neMeHToB J[.M. Menneneea. ®U3nuecKkuii CMbICIT
AW Menzeneesa [lepuonnueckoro 3akona /.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOro 3emeHTa B [lepuonnueckoii cucreMe. MUpOBO33peHUYECKOE U HAYUYHOE 3HAYEHUE 5

ITepuoanueckoro 3akoHa J[.M1. Menneneea. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

Perenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMHYECKUX
asieMeHTOB «MeTajnueckre / HeMeTaTIMYEeCKHe CBOMCTBA, 3JIEKTPOOTPUIIATEIbHOCTh XUMHUYECKHUX




AJIEMEHTOB B COOTBETCTBUH C MX 3JEKTPOHHBIM CTPOCHHUEM U TOJI0KEHUEM B MIEPUOINUECKON cCTEME
xumudeckux djemenToB .M. MengeneeBay

Pa3jnen 2. Xumuueckue peakiuumn 6
Tema 2.1. OcHoBHOe cogepkaHue 4 OK 01
Tunbr TeopeTruyeckoe o0yueHue 2
XAMHUYCCKHUX Knaccugukarus 1 THIIBI XAMHUYECKUX PEAKLUi C ydacTHEeM HeopraHudeckux BemecTB. CocTaBieHue
peakuuii YpaBHEHUN peakIfil COeIMHEHNUS, PA3JI0KEHUS, 3aMelIeHHsI, 0OMEHa, B T.4. peaklUi TOPeHHUs,
OKHCIICHHS-BOCCTAaHOBJICHHS.
YpaBHEHUS OKUCIEHUSI-BOCCTaHOBNEHUS. CTerneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHne 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKII METOAOM JIEKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE, TPOM3BOACTBEHHBIX MIpoLIeccax U
KHU3HEICATSIIbHOCTH OPraHU3MOB
IIpakTH4yeckue 3aHATHS 2
KonunuecTBeHHble oTHOLIEHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMUU U PACUEThI IO
YpaBHEHHSIM XUMHUYECKHX peakuuid. Moyb Kak eJUHHIIa KOJMYecTBa BemecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHUs Macchl M dHEpPruu. 3akoH ABoraapo. MomsipHbIi 00beM ra3oB. OTHOCHUTEIbHAS 2
IUTIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKIUi C MCIIOIB30BAaHHMEM MaccChl, o0beMa
(HOpMaJlbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coJep:kaHue 2 OK 01
ONEKTPOIUTHICCKA [ TeopeTnueckoe odydeHme 2 OK 04
A AUCCOUNAUNA ! 1 Teoppg 31eKTpOIUTHYECKON Auccoruanuy. MoHb. DIeKTPOIUThI, HENEKTPOIHUTEL. Peakiiuy HOHHOTO
MOHHBIH 0OMeH oomena. CocTaBjieHHe PeakIuil MOHHOrO OOMEHA IyTEM COCTABIEHUS MX IOJHBIX M COKPALIEHHBIX 2
WOHHBIX YpaBHEHUU. KHCIOTHO-OCHOBHBIE peakliuy. 3aJaHus Ha COCTABJICHNE HOHHBIX PEAKIIHi
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 12
Tema 3.1. OcHoOBHOe coep:KkaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe obydenue 2




HOMEHKJIATypa U
CTpOeHue
HEOPraHUYecKuX
BEIIECTB

[Tpeamer Heopranuueckoil xumuu. Kiaccudukanus HeopraHnueckux BemecTs. [IpocTsie U clI0kKHbIe
BeliecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BEIIECTB (OKCUABI, THIPOKCUIbI, KUCIOTHI, coyn). B3aumocss3b
HEOPraHMYECKUX BEIIECTB. ArperatHbie COCTOSHUS BemecTBa. Kpucraminueckue u aMmoppHbIe
BEIeCTBA. THUIBI KPUCTALIIMUECKUX PELIETOK (AaTOMHAs, MOJIEKYJIIpHAasl, MOHHAs, METAJIIMYECKast).
3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMHUYECKON CBS3H U TUIIA KPUCTAUINYECKOU PEILIECTKH.
[TpryrHBEI MHOTOOOpA3Nsl BEIIECTB

HpaKaneCRue 3aHATHSA

Homenknarypa HeopraHMuecKHX BEIIECTB: Ha3BaHHUE BEILECTBA UCXOJIS U3 UX XUMUYECKOU (HOpMYIIbI
WIN COCTaBJIEHUE XMMHUYECKON (OPMYIIbI MCXO/sl U3 Ha3BaHUS BEILECTBA 10 MEXIyHapOIHON
(MIOITAK) miu TpuBHaJIbHOM HOMEHKJIATYpE.

Pemienue mnpakTHuecKuX 3aJaHMi O KiaccU(UKalMM, HOMEHKJIAType U XMMHUYECKMM (opMysiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KiIaccoB (yrapHblil ra3, YIJIEKHCIBIM ra3, aMMHaK, ramieHas
U3BECTh, HETallleHasi U3BECTh, MUTHhEBAs COJIA U JPYTUX): Ha3bIBaTh M COCTABIIATH (hOPMYJIbl XMMUUYECKHX
BEILIECTB, ONPEAEIATh IPUHAIIEKHOCTD K KIIaccy.

Hcrounnku xuMudeckoil nHpopmaiuu (cpeicTB MmaccoBoit HH(GopmMaium, cetb IHTepHeT u apyrue).
ITorck nHpOpMaIK 110 HA3BaHUSAM, HIEHTU(UKATOpaM, CTPYKTYpPHBIM hopMmyriam

OK 02

Tema 3.2.
dusnko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

OcHoOBHOE cogepKaHue

Teopernyeckoe o0yueHue

Mertannel. OOmue ¢usznyeckue M XMMHYECKHe CBoMcTBa MeTamaoB. CrnocoObl mosyyeHHs. 3HaueHue
METaJUIOB M HEMETAUIOB B INPHUPOAE M KU3HEIACATEIBbHOCTH 4elIOBeKa M opraHu3moB. Kopposus
METAaJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Hemeranmnel. OOmme ¢usudeckue M XHWMHUYECKHE CBOMCTBA HEMETA/UIOB. |WIMYHBIE CBONCTBA
HemeraioB [V— VII rpynn. Knaccudukanus u HomeHkiaTypa coeluHeHUI HeMeTauioB. KpyroBopoTsl
OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX BEIECTB (OKCHIOB, THIPOKCUAOB, KUCIIOT,
coJieit 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COETUHEHHH,
BBICIIMX OKCHUJIOB U THAPOKCHJIOB

[MpakTnyeckue 3aHATHS

OK 01
OK 02




CocraBieHre ypaBHEHMM XMMMUYECKHUX PEAKIHUI C y4acTUEM IPOCTBIX U CIIOKHBIX HEOPraHMYECKUX
BEIIECTB: META/JIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMW U aM(OTEpHBIX THAPOKCUIOB; HEOPraHUYECKUX COJCH,

XapaKTEepU3YIOUINX UX CBOMCTBA. 4

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3a/JaHUIl Ha CBOMCTBA, COCTAB, MOJYYEHUE U

0e30MacHOe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIECTB B OBITY M MPaKTHYECKOU

JIEATEILHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Wnentudukanns | Teopernuyeckoe o0yyeHue 2 OK 02
HCOPraHM4CCKUX | PerieHre 3KCHCPUMEHTAIBHBIX 33a4 110 XMMHYECKHM CBOMCTBAM METAJJIOB W HEMETA/UIOB, IIO OK 04
BCIIECTB pAacrno3HaBaHUIO U MOJIYYEHHUIO COEAUHEHUI METAJUIOB U HEMETAJLIOB.

Nnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIOIb30BaHUEM HX (DU3UKO-XUMUYECKUX CBOMCTB, 2

XapaKTePHBIX KAUECTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHJI-

AHUOHBI, HA KATHOH aMMOHUSI
Pa3zneua 4. CTtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BelIECTB 14
Tema 4.1. OcHoBHOe coJep:kaHue 6 OK 01
Knaccudukanus, | Teopernueckoe o0y4yenue 2
CTpOCHHE 1 IlosiBneHne M pa3BUTHE OPTaHUYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckon xumuu. Mecto u
HOMEHKJIaTypa 3HAYE€HHE OPTraHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECKUX XUMHYECKOE CTPOCHUE KaK TOPSIOK COSJUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.
BEILIECTB OCHOBHBIE TOJOKEHUSI TEOPUHU XMUMHUYECKOT0 CTPOCHMSI OpraHuueckux coeamHenuii A.M. byrtneposa. 9

VYriepoaHslii CKeJIET OPraHUYEeCKON MOJIEKYJIbl. 3aBHCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO

CTpOeHHUsI MOJIeKyJ1. M3omMepust 1 U30MEPBI.

[TonsiTue o QyHkuMoHanbHON rpynmne. Panukan. IlpuHOunel KiacCU(pUKalMM  OPraHUYECKUX

coeMHeHNI. MexyHapogHasi HOMEHKJIaTypa ¥ IPUHLIUIIBI HOMEHKJIATYPhl OpPraHUYECKUX COCIMHEHUI.

I[IpakTnyeckue 3aHATHS 4

[TonsiTne 00 a30TcoAEpKANTUX COSTMHEHUSAX, OMOTOTUYECKH aKTUBHBIX BEIIECTBaX (YIJIEBOJAX, XKUPaAX,

Oenmkax ©  JAp.), BBICOKOMOJEKYJSIPHBIX COEAMHEHHSX (MOHOMEp, TOIUMEpP, CTPYKTYpHOE

3BeHO)HOMeHKIaTypa OpraHudecKux COeAMHEHUN OTIEIbHBIX KJIACCOB (HACHIIIICHHBIC, HEHACKHIIIICHHBIC 4

U apOMaTUYEeCKHE YIJIEBOJOPO/Ibl, CIIUPTHI, (PEHOIBI, alIbJETH/IbI, KEeTOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocTaBJIeHHE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOpMYyJI OpPraHHYeCKHX BEUIECTB OTIEJIbHBIX




KJIACCOB, HCIOJB3Ysl WX HA3BaHUS IO CHCTEMATHMYECKOW M TPHBHAJIBHONH HOMEHKIJIAType (ITHJICH,
ameTwieH, rmiepuH, ¢eHon, Qopmanbaerna, ykcycHas KHCIOTa, TIMIUH). PacueTsl mpocteiimieit
(bopMyIIB OpraHMYECKON MOJIEKYJIbI, HCXOJSl M3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coiep:KaHue

TeopeTI/meCKoe oﬁyqe}me

OU3UKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCJMHEHUN OTHENbHBIX KJIACCOB (OCOOCHHOCTH
KJaccu(pUKaluy 1 HOMEHKIIATYpbl BHYTPH KJlacca; TOMOJIOIMUYECKUH psit v o01uas popmyiia; H30MepHUs;
¢du3nUeckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI OTYUYCHHUS):

— IpenenbHble YIIeBOAOPOAbI (AIKaHbl U IMKJIOANKaHbl). ['OpeHne MeraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YIIEBOAOPOAOB, HAX0XK/ICHUE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpezenbHblE (aJKEHbl, AJIKUHBI W aJKaJWeHbl) M apoMaTHyecKue yrieBojaopoisl. ['opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU IS CBAPKU U PE3KH METAJIIIOB

— KUCIJIOPOJICOJepKALIIE COETUHEHNUS (CIIUPThI U (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(UPBI, AJIbIETUAbI
Y KETOHBI, JKUPBI, yriieBobl). [IpakTuyeckoe npuMeHEeHUE STHIICHIJIMKOJS, [IHLEpUHa, (heHoa.
[Tpumenenue Gpopmanbpaeruia, aneTaabAeruia, yKCyCHOM KHCI0Thl. MblIa KaK COJIM BBICIINX
KapOOHOBBIX KHCJIOT. MoroIIKe CBOHCTBA MbljIa

HpaKTuqecm[e 3aHATHSA

— a30TcofepKallie CoOeAUHEHHs (AMUHBI U aMHUHOKUCIIOTHI, OeNkH). BhICOKOMOIEKYIsIpHbIE COeTMHEHUS
(cuHTeTHYECKME W OWOJIOTHYECKH-aKTHBHBIE). MoOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepusanus 3TuIeHa Kak OCHOBHOE HallPaBJIEHUE €r0 UCI0JIb30BaHUSI.

['eneTndeckas CBsI3b MEX Iy KJIaCCaMU OPTaHUYECKUX coeTMHeHNI CBOMCTBA OPraHUYECKUX COCTMHEHUM
OTJIETbHBIX KIIACCOB (TPUBUATbHAS U MEXKAYHAPOAHAs] HOMEHKIIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTy4€HUs1): TIpesiebHble (AJIKaHbl U LIUKJIOAJIKaHbI), HETIpeAebHbIE (aJIKEHBI, AIKUHbI U aJIKaJUEHbI) U
apoOMaTUYECKHE YTIEBOJOPOAbI, COUPTHI U (HEHOIBI, KapOOHOBBIE KUCIOTHI M A(UPHI, albIACTUIBl H
KETOHBI, aMMHBl M aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs. 3aJaHus Ha COCTaBJICHHE
YpaBHEHUN XMMHUYECKHX PEAKIM C ydyacTUEM OPraHMYECKUX BEIIECTB HAa OCHOBAaHMU HUX COCTaBa U
CTPOEHUS

OK 01
OK 02
OK 04

Tema 4.3.
WNnentudukarus

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

OK 01
OK 02




OpPraHUYECKUX Buoopranmueckue coenunenus. llpumenenune u Ouojormuyeckas poib yriaeBogoB. OxucieHue OK 04
BEILIECTB, UX yIJIEBOJOB — MCTOYHHK SHEPTUH JKUBBIX OpraHu3smMoB. OOlacTH NpPUMEHEHHS aMHHOKHCIOT.
3HAYEHHUE U [TpeBpamenust 6enkoB nuim B opranusme. buonornyeckue Gpynkiun 6enxo. buonornveckue pyHkmm
IpUMEHEHHE B XHpOB. Posib Oprannveckoil XMMHUH B pEIICHUH MPOOJIeM MHUIIEBOI 0€30MacCHOCTH
OBITOBOM 1 Posnp opranuueckold XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH
MPOM3BOACTBEHHOW | MEIUIMHBI, CO3/IaHUN HOBBIX MAaTE€PHUAJIOB, HOBBIX HCTOYHUKOB SHEPTHHU (aJIbTEPHATHBHBIC HCTOUYHUKH
JeSATeIbHOCTH sHeprun). OnacHOCTh BO3/ACHCTBHS Ha )KUBbIE OPraHU3Mbl OPTAHUYECKUX BEIIECTB OT/EIIbHBIX KJIACCOB
YeJIoBeKa (yrieBonopoabl, CIUpTh, (DEHOJIBI, XJIOPOPraHHMYECKHE IMPOU3BOJHBIC, aJbJICTUABI M Ap.), CMBICIT
1OKa3aTeJs MPeeIbHO TOMYyCTUMON KOHIIEHTPAIH
Paznen 5. KuneTrnueckue 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX PeaKIuii
Tema 5.1. OcHOBHOe co/iep:KaHue OK 01
Ckopoctb Teoperuueckoe o0yueHue OK 02
XUMIHCCKHIX CKOpOCTh peakiyu, €€ 3aBUCHUMOCTh OT PAa3IUYHBIX (PaKTOPOB: MPHPOIBI PEArHPYIOIINX BEIIECTB,
PCAKLIHMH. KOHLIEHTPALMK PEarupylonux BEIIECTB, TEMIEpaTypbl M IUIOMIAAM DPEAKIHOHHOW ITOBEPXHOCTH.
XHUMUIecKoe TernoBblie 3 (HEKTh XUMUYECKUX peakIuii. DK30- U SHAOTEPMUUECKUE PEaKIUH.
paBHOBECHE OGpaTuMOCTh peakiuii. XUMUYIECKOE PABHOBECHE U €10 CMEILEHHE MO IEHCTBUEM Pa3INYHbIX (PAKTOPOB
(KOHIIEHTpaIMs pEeareHTOB WM TPOAYKTOB pPEaKIHMH, JIaBlICHHE, TEeMIeparypa) s CO3/IaHus
ONTUMAJIBHBIX YCIIOBHM MPpOTeKaHHs XMMUYecKuX npoueccoB. [punmmn Jle-IlaTtense
IIpakTHYeckne 3aHATHA OK 01
PemieHre NpakTHKO-OPUEHTHPOBAHHBIX 3aJaHMi Ha aHaiu3 (HAKTOPOB, BIMAIONIMX HA W3MEHEHHE OK 02
CKOPOCTH XMMHUYECKOM Peakllny, B T.4. C TO3ULUI SKOJIOTHYECKHU 11e1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH JESITETHHOCTH B IIEIISIX COXPAHEHHSI CBOETO 3JI0POBBSI U OKPY’KaIOIIeH TPUPOIHOMN CPEIBL.
Pemienne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUi Ha mnpuMmeHeHue mpuHuuna Jle-Ilatense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHHUsI DPABHOBECHS XWMHYECKOW pEaKIWu W aHaimu3 (aKTOpOB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS
Paspeu 6. PacrBOpbI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
Tousue o IpakTuyecKne 3aHATHS OK 02
pacTBOpax OK 07

PactBopenne kak ¢uzuKo-XxuMHUECKHil mporecc. PactBopsl. CrocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopuMocTs. MaccoBas 105151 pacTBopeHHOT0 BeriecTBa. CMbICI ITOKa3aTelis IpeaebHO 10y CTUMOM
KOHI[EHTPAIIMU M €T0 UCIIOJIb30BAHNE B OIIEHKE dKOJOTHYECKON OE30IMaCHOCTH.




[TpaBuiia 3KOJIOTMYECKU L€1€CO00pa3HOro IMOBEACHUS B OBITY U TPYJAOBOW JESATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 3/I0POBbs U OKPY’KAIOLIEH MPUPOJHOU CPENbl; ONACHOCTh BO3ACHCTBUS HA JKUBBIC
OpraHu3Mbl OIIPENIEIICHHBIX BelleCTB. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha
PAacTBOPBI, UCIIOJIb3YeMble B OBITOBON M MPOU3BOACTBEHHOMN AEATEIbHOCTH YEJIOBEKa

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Pazgen 7.

Xumus B 6]:[Ty H HpOI/I3B0}ICTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

Tema 7.1.

Xumus B ObITY U
IIPOM3BOACTBEHHON
JeSATeIbHOCTH
YeJIoBeKa

OcHoBHOE CoAEpKaHuEC

TeopeaneCKoe oﬁyqelme

Hogeliime 1ocTXeHUs: XMMUYECKON HAyKU U XMMHUYECKON TeXHoJoruu. Ponb xumun B obecriedeHnn
HKOJIOTMYECKOM, SHEPreTUYEeCKON 1 NMUIeBON 0€301aCHOCTH, pa3BUTHHM MeauUUHbL. [IpaBuiia moucka u
aHamu3a XUMHMYeCKOW HMHGQOpManMM U3 pa3IM4YHbIX HMCTOYHUKOB (HayyHas U YydeOHO-HayyHas
JUTEpaTypa, CPEeJICTBA MAaccOBOM nHpopMmaimu, cetb MHTEpHET)

HpaKaneCRue 3aHATHSA

[Torick u aHanM3 KEMCOB O MPUMEHEHWU XMMHUYECKUX BEUIECTB U TEXHOJIOTHH C y4eToM OyayImiei
npoecCHOHANIBHOM ~ NEATENbHOCTH [0  TEMaM:  Ba)KHEWIIME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€pHallbl, KpPAacKH, CTEKJIO, KEepaMHKa, MaTepuanbl s DIIEKTPOHMKH,
HaHOMAaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKHM DHEPIMM, OPraHMYECKHME U MHHEpaJbHbIE
y1oOpeHus, JIeKapCTBEHHbIE BEILIECTBA, OBITOBAsI XUMHUSI.

3amuTa: IlpencraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MUHH-JIOKJIA A C Ipe3eHTaluei

OK 01
OK 02
OK 04
OK 07

HpOMe)KyTO‘-lHaﬂ arrecranud 1o IMCMIlIJInHEe (3aqu)

Bcero

54




3. YCJIOBHUA PEAJIN3AIIMA OBIIIEOBPA3OBATEJBHOM JUCIUILIMHBI
3.1. TpeOoBaHMsA K MMHHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Peanu3zanus o6meo06pa3oBaTeabHON AUCHUILIMHBI TpeOyeT HaI4us y4eOHOro KabMHeTa XUMUH.
O6opynoBanue yueOHOTo KaOMHeTa:

- IOCAJI0YHbIE MECTA 10 KOJIMUYECTBY O0YUarOIUXCS;

- pabouee MecTO IpenogaBaTes;

- KOMIUIEKT y4€0HO — METOAMYECKON JIOKYMEHTAlluu;

- KOMIUIEKT Y4eOHO — HarJIsAHbIX TIOCOOUIA;

- CTEHJIbl CO CMEHHBIM HMH(OPMAIMOHHBIM MaTEpUAIIOM;

- CTCHJBI CO CIIPABOYHBIM MATCPUAIOM;

- KOMIUIEKT y4€OHMKOB.

TexHuueckue cpeacTBa 00yUYeHHUS:

- KOMITBIOTEP C JIUIICH3UOHHBIM IMPOTPAMMHBIM 00ECTICUeHUEM, UMEIOIINM BbIXoA B MHTEpHET;
- MyJIbTUMEUA MPOEKTOP;

- IPUHTED;

- IporpaMMHOE obOecreueHue o01ero u MnpodeccuoHalbHOTO Ha3HAYCHUS.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust
Jist peanu3anuu mporpaMMmbl  OMONMHMOTEYHBIH (GOHA 00pa30BaTENBHON OpraHU3aALUU

UMEeT TIeYaTHbIE W/WIM DJIEKTPOHHBIE 0Opa3oBaTelbHBIE W WH(GOPMALMOHHBIE PECYPCHI,
PEKOMEHOBaHHbBIE I UCIOJIb30BAHUSA B 00pa30BaTEIbHOM IIPOLECCE, HE CTapule ISTH JIET C
MOMEHTA U3/IaHHUs.

Ilepeyenb yueOHBIX U3nanuil, IHTepHET-pECypCcoOB, JOMOIHUTEIHHON JIUTEPATYPHI
OcHOBHBIC HCTOYHUKH:

INabpuensn O.C. Xumus. 11 knacc. ba3oBblif ypoBeHb: yueOHUK M.: [Ipoda, 2018
IMa6puensu O.C. Xumus. 10 knacc. ba3oBblit ypoBeHb: YUeOHUK M.: Ipoda, 2019
Epemun B.B. Xumus: yriay6nennsiit yposens: 11 knacce: yueOnuk ~ M.: [Ipoga, 2020
I"abpuensu O.C., JIpicoBa I'.I'. Xumus B Tecrax, 3aayax U ynpaxHEHUIX M.:
Hpoda, 2014 (momymieno k ucnons3oBanutio Ha 3aceaanuu [11[K)

N

JlonoTHUTeIbHbIC HCTOYHUKH:
["abpuensn O.C. Xumus B TecTax, 3agadax 1 ynpaxsenusx, M.: UL «Akanemus», 2014



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JNCIHUIIJIMHBI

Tunbl OlleHOYHBIX

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yenus .
MeponpusTHii
| | OcHOBHOE coepkaHme
1 Pasnea 1. OcHoBbI Popmymposars
0a30Bble OHATHS U
CTpOeHHs BellecTBa
3aKOHBI XMMHMU
1.1 [ OK 01 CtpoeHne aTOMOB Cocransarb xumudeckue |[1. Tect «CTpoeHue aToMoB
XUMHYECKUX 3JIEMEHTOB |(DOPMYJIbI COSAMHEHUIM B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJIa XUMUYECKOH |COOTBETCTBUH CO IPUPOJIa XUMUYECKOM CBSI3N.
CBSI3U CTETNCHbIO OKUCIICHUS 2. 3aiaym Ha COCTaBIICHUE
XUMUYECKHUX AJIEMEHTOB, |XMMHUYECKHX (popmyI
MCXOJIA U3 BAJICHTHOCTU U |IBYXaTOMHBIX COETUHEHUN
AJIEKTPOOTPHUIIATEILHOCTH |(OKCHIIOB, CYJIb(HIOB, THAPUIOB
Y T.IL.).
3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType MEXITyHapOIHOTO
CO03a TEOPETUUYECKOM U
MPUKJIAJTHON XUMHUHU U
TPUBUAIILHBIX Ha3BAHUM IS
COCTaBJICHUS] XUMHUYECKUX
(hopmys AByXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OKO01 |Ilepmoauueckuii 3aKoH u|XapaKkTepu3oBaTh 1. Tect «Mertannuueckue /
OK 02 tabmuma J[.1. XUMHUYECKHE JIEMEHTHI B |HEMETAJINYECKHIE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPUIIATEIHHOCTD U

MI0JIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
JI.1. MenaeneeBa

CPOJICTBO K BJIEKTPOHY
XHMHYECKHUX JJIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOECHUEM U MOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX d1eMeHTOB JI. 1.
MeHneneeBay.

2. IIpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB




OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUATHI

XUMHYECKHUX JIEMEHTOB M UX
COCJMHEHUI B COOTBETCTBUU C
nonoxxkenueM [lepuoanueckoit
CHUCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMUUECKHX
3JIEMEHTOB: «MeTtandeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHYECKUX AJIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUOINYECKON CUCTEME
XHMHYECKUX JICMEHTOB

.. MenneneeBa»

Pa3zgea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakumnid

2.1

OK 01
OK 04

THUIIBI XUMHYECKUX
peakuui

CocraBisTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCJIUTEIbHO-
BOCCTaHOBHUTEIIbHBIC
peakinuu

1. 3ajaun Ha cocTaBiieHUE
YPAaBHEHUH PEAKLUN:

— COEIMHEHMsI, 3aMeIleHuS,
pas3noxeHus, 0OMeHa;

— OKHUCIIUTENBHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIIUN C
HCIIOJIb30BAHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UJIN 00bEMa

ra30B M0 U3BECTHOMY KOJHYECTB'
BEIlIECTBa, Macce Wik 00bEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKkIuu BEIIECTB; pACYETHI
Macchl (00BEMa, KoTrJecTBa
BEIIECTBA) MIPOJYKTOB peaKiu,
€CJIM OJIHO U3 BEIIECTB UMEET
MIPUMECH

2.2

DIIEKTPOIUTHYECKAS
JUCCOIMAIMS U MOHHBIN
oOMeH

CocTaBiATh ypaBHEHUS
XUMUYECKUX PEaKIiu
HMOHHOTO OOMeHa ¢
y4acTHeM

1. 3amaHus Ha cocTaBiIeHUE
MOJIEKYJISIPHBIX M MOHHBIX
peaKkiuii C yyacTHEM KUCTIOT,
OCHOBaHUI U COJIEH,




Tunsl oeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
HEOPTraHWYECKHUX BEILECTB |yCTAaHOBJICHUE NU3MEHECHHUS
KHUCJIOTHOCTH CPEJIbI
3 Paznen 3. Crpoenne u |(HMcciaenoBaTh cTpoeHue U
CBOliCTBa CBONCTBA
HEOPraHu4ecKux HEOpraHHu4eCcKUX
BelleCTB BellleCTB
3.1 | OK01 |Knaccudukanms, KnaccudumupoBars 1. Tect «HomenknaTypa u
HOMEHKJIATypa U HEOpraHUYeCKue Ha3BaHHUE HEOPTaHUYECKUX
CTpPOCHHUE BEILIECTBA B COOTBETCTBUM |BEILIECTB UCXO/S U3 UX
HEOPraHUYeCKUX C UX CTPOCHUEM XUMHYECKOH (GOPMYIIbI HITH
BEILIECTB COCTaBJICHHE XUMHUYECKOU
(hopMyJTBI ICXO/IS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOHOM
WJIA TPUBUATBHOU
HOMEHKJIaType».
2. 3aaun Ha pacyeT MacCOBOM
110JI1 (MacChl) XUMHYECKOTO
3JIEMEHTA (COEAMHEHMUS]) B
MoJIeKyJie (cMecH).
3. [IpakTuyueckue 3a1anus 1Mo
KJIacCCU(PUKALUU, HOMEHKJIATypeE |
XUMHYECKUM (popmynam
HEOPTaHWYECKUX BEUIECTB
pa3IMYHBIX KJIACCOB.
4. [pakTuyeckue 3a1aHus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSI3U U THTIA KPUCTAINIMYECKON
pELIeTKH
3.2 | OK 01 OUBNKO-XUMHUUECKUE YcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOICTBa 3aBHCUMOCTh (PU3UKO- XUMHUUYECKUX CBOMCTB OKCHUOB,
HEOPTaHUYECKUX XUMHYECKUX CBOWCTB KHCIIOT, OCHOBaHUH, aM(OTEPHBL:
BEILIECTB HEOPraHUYECKHUX BEIIECTB |TUAPOKCHUIOB U COJICI.

OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIA
KPUCTaJUIMYECKOU
peleTKn

2. 3a7aHus Ha COCTaBJICHHE
YpPaBHEHUN XUMHUYECKUX PEaKIul
C YYaCTHEM TMIPOCTHIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB ]
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYEeCKUX KHUCIIOT,
OCHOBaHU# 1 aM(OTEPHBIX




Tunsl oeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
TUIPOKCUI0B, HEOPTaHUYECKUX
coJiell, XapaKTepU3YIOIUX UX
CBOICTBA U CIIOCOOBI OJTYyUYEHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHbIC
TEOpETHUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YEHUE
HEOpPraHMYECKUX BEILECTB
3.3 | OK 01 |Wnentudukamus Hccnenosathb 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 [HeopraHu4eckux KAuECTBEHHBIC PEAKLIMM  |3aaHMs 10 COCTaBJICHUIO
OK 04 |BemectB HEOPraHMYECKUX BEILECTB |XMMHUUYECKUX PEAKLU C yJacTHEN
HEOPraHUYECKUX BEILECTB,
UCTIONB3YEMBIX JIJIST KX
UJCHTU(UKAITIH.
4 Paznen 4. Crpoenne u |(HMcciaenoBaTh cTpoeHue U
CBOMCTBA CBOMCTBA OPraHUYeCKUX
OpPraHu4YecKux BellecTB
BelleCTB
4.1 | OK 01 Knaccudukanms, Knaccudumuposars 1. 3agaHusg Ha COCTaBIIEHUE
CTPOEHHE U OpraHMYECKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEAMHEHHI N0 TPUBUAJILHOW WJT!
OpPraHUYECKUX BEILECTB |CTPOCHUEM MEXlyHapOIHOMI
CUCTEMAaTHYECKON HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHHE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMyIT
OpPraHUYECKUX BEILECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreimen Gopmysl
OpPraHMYECKOI MOJEKYJIbI, UCXO/L
13 DJIEMEHTHOTO cocTana (B %)
4.2 | OK 01 CBolicTBa OpraHUYeCKuX | Y cTaHABIUBATh 1. 3amaHus Ha cocTaBiIeHUE
OK 02  |coenuHeHnit 3aBHCHUMOCTh (PU3UKO- YPABHEHUN XUMUYECKUX PEAKIUF
OK 04 XUMUYECKUX CBOMCTB C y4acTHEM OPraHUYECKUX

OpTraHHU4YCCKUX BCHIECCTB OT
CTPOCHUSA MOJICKYJI

BEIIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHUA.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMHUYECKUX PEaKIul
WUTFOCTPUPYIOIMINUX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA 1
TEHETUYECKOM CBS3U




Tunsl oeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHI
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHple 3a1a4u 11O
YPaBHEHMSIM PEAKLUN C ydacTHEN
OpPraHUYECKUX BELIECTB.
4.3 | OK01 Nnentudukarnus Uccnenosats 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHnueckux BEIIECTB, [KAUECTBEHHbIE PEAKIIMU  |33aJJaHUs IO COCTaBJIECHUIO
OK 04 |ux 3HaueHue u OpPraHUYEeCKUX XUMUYECKHUX PEAKLUN C ydacTHEN
IIpUMEHEHHE B OBITOBOM |COCAMHEHUI OT/ENbHBIX |OpPraHMYEeCKHX BEIECTB, B T.4U.
1 IPOU3BOJICTBEHHOMN KJIACCOB HCIIOJIb3YEMBIX JJIS UX
JeSITEIbHOCTH YEJIOBEKa UICHTU(PHUKAIMA B OBITY
IPOMBIIIIJIEHHOCTH.
5 Pasnean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JINYHBbIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEKAHUSA XHMHYECKHX peakuui
XHUMHYECKHX PeaKkuui
5.1 | OK 01 CkopocTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakuuii. XuMHUYECKOE |BJIMSHUE KOHLIEHTPALlUU |TEOPETUYECKHE 3aJJaHUs Ha
paBHOBECHE pearupyromux BeIecTB U |aHaau3 pakTOpOB, BIUAIONINX HA
TEMIIEPATYPBI HA CKOPOCTh |[U3MEHEHNE CKOPOCTH XMMHYECKO
XUMHUYECKHUX PEaKIIUi peakuuu. [IpakTuko-
XapakTepu3oBarhb OpUEHTUPOBAHHBIE 33aJJaHUS HA
BIIUSTHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHIeHTpauuu Bemects, |lllaTenbe 11 HaxoXAEHUS
peaxiuu cpeasl u HaIlpaBJIEHUs CMEIIECHUS
TEMIIEPATypPhI Ha paBHOBECHSI XUMUYECKON PEAKIIH
CMEIlEHHE XUMUYECKOT0 (M aHalu3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
Pasnen 6. PacTBopbl  |pacTBOPBI € 32a1aHHBIMH
XapaKTepUCTHKAMH
6.1 | OKO01 |Ilonsatue o pactBopax |Pa3nuuarh UCTHHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOpOB.

2. [IpaKTHKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JICIIEPCHBIE CHCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
IIPOU3BOJCTBEHHOH JESATEIBHOCT!




Tunsl oeHOYHBIX

Ne | OK/TIK | Monyas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
YeJoBeKa
Il | IlpodeccuoHaTbLHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE
7 Pazgea 7. OuenuBaTh NOCJeACTBHS |3alUTA Keica (¢ yueToM
Xumus B ObITY U OBITOBOM U Oynymiei npogeccuoHaAIbHOM
NMPOM3BOACTBEHHOI NMPOW3BOJACTBEHHOI AesiTeJIbHOCTH)
AesiTeIbHOCTH AeSiTeIbHOCTHU YeJI0BeKa
YeJI0BEKA ¢ MO3ULM I
IKOJIOTHYECKOM
0e30MacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumust B ObITY U
IPOU3BOACTBECHHOM
IEATEIILHOCTH YeI0BeKa

O1eHnUBaTh MOCIEICTBUSA
OBITOBOM U
MPOU3BOJACTBEHHOM
JIeSITEILHOCTH YeJIOBEKa C
HO3UIUN DKOJIOTUYECKON
0e30macHOCTH

Keiic (¢ yuerom Oynymieit
npodeccuoHaIbHON
JESATETLHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. IToTeruienne KauMara u
BBICBOOOXKJICHHE Ta30BEIX
THUAPATOB CO JIHA OKEaHa.
2. Bynyuue maTepuansl sl aBU¢
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBble matepuanbl i
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PacCTUTENBHBIX IPENapaToB




