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ABTOpPBI-COCTABUTENN 3aMeCTUTENh aupektopa jumes mo AP, xau. Illleduesa D.II. wu
3amecTtutTenb aupektopa no YMP Ilsirankosa O.E. npemnarator Hacrosuryto Pabodyio mporpammy
obmeobpazoBarenbHor auctuuHEbl OO.09 "Xumus", paspaboTaHHyr0 Ha OCHOBE (eaepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHEro oOmero oOpa3oBaHHA U C yYETOM
MIPUMEPHO MporpamMmbl 00111€00pa30BaTEIbHOMN JUCHUILTUHBI « XUMUS», YTBEPKICHHOM Ha 3aceJaHUH
CoBera 10 OlLIEHKE COZEpKaHMsI M KaueCcTBa MPUMEPHBIX pabouux mporpamm o011e00pa3zoBaTeIbHOTO
U COLMAIIbHO-TYMAHUTAPHOTO IUKJIOB CpeiHero npodeccuonanbuoro oopasosanus ([Ipotokon Ne 14
ot 30 Hos0pst 2022 1), B KauecTBe MaTepHaia Juisi npoekTupoBanusi OOpa3oBaTeIbHON MPOTrPaMMBbI
PI'VIIC u ocymiectBiieHus: yueOHO-BOCIUTATEIBHOIO IIpoIecca Mo (heaepaabHOMY roCyJapCTBEHHOMY
obpazoBarensHoMy ctannapty CIIO.

PaGouas mporpamma IUCHUIUIMHBI PACCMOTPEHA Ha MEJarorHueckoM COBETE JIHIIEs.



1. O6mas xapakrepucTuka padoueii nporpaMmMbl 00111e00pa30BaTeIbHONH TUCIUIIIMHBI
«XUMHD

1.1. MecTto aUCHUILIMHBI B CTPYKType mnpodeccuoHalbLHO 00pa3oBaTeIbHOM
nporpammbl CII1O:

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHUSD» SBISCTCS 00SM3aTENbHOW  YaCThIO
00111e00pa30BaTEIbHOTO IHMKJIA O00pa30BaTebHOW MporpaMMbl B cooTBercTBHM ¢ DPI'OC
cnenuanbHocT 40.02.04 FOpucnpyaeHuus.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUIIHHBI

dopMUpOBaHKE Y CTYICHTOB IIPEICTABIICHUSI O XUMUUECKOU COCTABIISAIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpPa KaK OCHOBBI IMPHUHATHS PEIICHUA B KU3HEHHBIX M IPOU3BOACTBEHHBIX
CUTYaIIUSIX, OTBETCTBEHHOT'O TIOBEICHHS B IPUPOIHOM Cpejie.

3agayu JMCHHUILIMHBI:
1) chopMupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX MPOIIECCOB U SIBJICHUHN
B OKpPYKaloIllel cpefie, eTOCTHOM HaydHOH KapTUHBI MUPA, B3aUMOCBSI3U M B3aUMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHHUS COCTABIAThH (POPMYIIBI HEOPraHUYECKUX U OPIraHUYECKUX BEIIECTB, yPaBHEHUS
XUMHUYECKUX PEaKUuid, OOBACHITH MX CMBICJI, HUHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKHX
AKCTICPUMEHTOB,
3) cdopmupoBaTh HABBIKH MPOBEIACHUS MPOCTEHIIMX XUMHUYCCKUX JKCIEPUMEHTATHHBIX
MCCJICI0BaHMH C COOJIIOICHHEM TIPaBUII 0€3011acCHOT0 0OpaIeHHs ¢ BEIIeCTBaMH 1 JTJAOOPaTOPHBIM
000pyI0BaHUEM;
4) pa3BUTh yMEHHs HCIOJIB30BaTh HMH(POPMAIMIO XHUMHUYECKOTO XapakTepa M3 pa3IMuHbIX
HCTOYHUKOB;
5) copmMupoBaTh YMEHHUSI MPOTHO3UPOBATH TMOCIEICTBUS CBOCH NEATETbHOCTH M XMMHUYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopmupoBaTh MOHMMAHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKON HAYKH U TEXHOJOTUH IS
Pa3BUTHS COIMATBHOM U MMPOU3BOJICTBEHHOM cep.

1.2.2. Tlnanupyemble Ppe3yJabTaThbl OCBOEHHMs 0011e00pa30BaTeIbHON JUCHHMIIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO

Ocoboe 3HaueHne TUCIHUILINHA nMeeT ripu GpopmupoBanun u pazsutin OK 01, OK 02, OK
04, OK 07.



Kox u IliianupyemMblie pe3yabTaThl 0CBOCHUS IUCHUIIINHbBI

HaMMEHOBaHUe

(popmupyembix Oo6ume JAucuMniimHapHble

KOMIIeTeHIM

OK 01. B yacTH TPyAOBOIO BOCIIUTAHMSA: - BIAQACTb CHUCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKJIIOYACT:

Bri6upath - TOTOBHOCTh K TpYAY, OCO3HAHHE IICHHOCTH | OCHOBOIOJAralollue MOHITHUS (XUMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAas

CIIOCOOBI MacTepcTBa, TPYA0TI00HE; 000J104Ka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAI aTOMOB, MOH, MOJICKYIIA,

peuieHus 3ajad | - TOTOBHOCTh K  aKTUBHOW  JIESITEJIBHOCTU | BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHYECKas

npodeccuoHalb | TEXHOJIOTHYECKON " COIIMATILHOM | CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJSPHBIA 00BEM, YIIIEPOJTHBIA CKETET,

HOM HAIPaBIEHHOCTH, CHOCOOHOCTh MHHUIMUPOBATH, | QYHKIMOHANIBHAS TPYIINA, paAUKal, U30MEPUs, U30MEPbl, TOMOJIOTUYECKUN

JEATEIIbHOCTH IUIAHUPOBATh M CaMOCTOATENIBHO  BBINOJHATE | Psl, TOMOJIOTH, YIIE€BOAOPOABI, KUCIOPOA- U a30TCOAEPKALLNE COCIUHEHHUS,

MIPUMEHUTEIBHO | TaKYIO AESATEIbHOCTD; OMOJIOrMYeCKH aKTHUBHBIE BelIeCTBa (YrJEBOJbI, XKHUPbI, OCIKH), MOHOMED,

K pa3JIuYHbIM - MHTEPEC K pa3IMYHBIM chepaM | HOIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTam npoheccCuoHaNbHOM NeTeNbHOCTH, KPUCTAJIMYECKAsl PEIeTKa, TUIBl XUMHUYECKUX PEaKuui (OKUCIUTEIHHO-
OBjaleHNe  YHUBEPCAJBHBIMM  Y4eOHBIMM | BOCCTAHOBUTEIbHBIC, SK30-M SHAOTEPMHUUECKUE, PEAKIINA HOHHOTO OOMEHa),
NMO3HABATEJIbHBIMU JAeHCTBUAMM: pacTBOp, JIEKTPOJIUTHI, HEINEKTPOJIUTHI, JICKTPOIUTHUECKAsT TUCCOLUALUS,
a) 0a30Bble JIOTHYECKHUe 1eliCTBHSA! OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEAKLIMH, XUMHUYECKOE
- CaMOCTOSITEJIbHO (dhopMynupoBath U | paBHOBECHE), TEOPUU U 3aKOHBI (T€OpUs XMMHUYECKOTO CTPOCHUS
aKTyaJlu3upoBaTh MpoOsieMy, paccMaTpuBaTh €€ | opraHuueckux BemiectB A.M. byrtnepoBa, Teopusi 3JIEKTPOJIUTHYECKON
BCECTOPOHHE; Juccouranuu, nepuoauueckuil 3akon .M. Menneneesa, 3ak0oH cOXpaHEHHUs

- YCTaHaBJIMBAaTb CymCCTBCHHI:Iﬁ IIpHU3HAK W
OCHOBaHUsS ISl CpaBHEHHs, KilaccUPUKAIU U
00001IeHMS;

- ONpedensThb UENH JAESITeNbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,
- BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYUsS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTUBBI B  J€ATEIbHOCTD,
OLCHUBATb COOTBETCTBHUE PE3YJIBTATOB MLCIIAM,
OIICHUBATh PUCKHU MOCIEICTBUI JESITEIbHOCTH;

- pa3BUBATh KPCATHBHOC MBIIIJICHUEC ITPU PCIICHUN
YKU3HEHHBIX TIPOo0IieM

0) 0a30Bble HCCJIEI0BATEIbLCKHE AeiiCTBHS:

3aJaBaTb

MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH, (PAKTOIOIHMYECKUE
CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYyYEHUU U 0€30MaCHOM HCIOJIb30BAHUU
BaXHEHIIMX HEOPraHMYECKUX U OpPraHMYeCKUX BEUIECTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YETI0BEKA;

- YMETh BBIABJIATh XAPAKTEPHBIE NPHU3HAKM W B3aUMOCBS3b H3yYEHHBIX
MOHATUH, IPUMEHATH COOTBETCTBYIOIINUE MIOHATHS IIPU ONUCAHUUA CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB M WX IPEBPALLCHHN;

BBIABJIATH  B3aUMOCBS3b  XMUMHYECKMX 3HAaHMM C  TOHATHSMHA U
MNpEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX MMPCIMETOB;

- YMEThb HCIOJIb30BaTb HAUMEHOBAHUA XHMHYECKHX  COCIUHEHUH
MEXKIYHAPOAHOTO COK03a TEOPETHYECKOW M NPUKIAJAHOW XHUMUU U

TpUBHAJIbHBIC HA3BAHUS BXKHEHIINX BEIIECTB (ITUJICH, alleTUJICH, TIHLIEPHH,
denon, dopmanpaernn, yKCycHas KHUCIIOTa, TJMIWH, YyrapHblid ras,
YIJIEKUCTBINA T'a3, aMMHUaK, TalleHas U3BeCTh, HETallleHas U3BEeCTh, MUThEBas
coJla M JAPYTUX), COCTaBJIATh (POPMYJbl HEOPraHMYECKHMX M OpraHMYeCcKHX




- BIIQJICTh HAaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOM
U TPOCKTHOM  JCATCIILHOCTH,  HaBBIKAMHU
pasperieHus mpooieM;

- BBIABJISATH NPUYMHHO-CIICACTBCHHBIC CBSI3U M
aKTyaJ'II/I?»I/IpOBaTB Saﬂaqy, BbIABUT'ATb I‘I/IHOT€3y cec
peIIeHus, HaXOIUTh apryMeHThI JUISt
JIOKA3aTeIbCTBA CBOMX YTBEPXKICHHI, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-ICHHBIe B X0I€ peH_IeHI/ISI
3aJjaud Pe3yJbTaThl, KPUTHYECCKH OICHUBATh MX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMCTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaTeJH)HyIO nu
MPAKTHYECKYIO 00J1aCTH KU3HEACATCIILHOCTH,

- yYMETb HUHTETPUPOBATH 3HAHUA W3 pPa3HBIX
IPEIMETHBIX 00acTel;

- BbIABUT'ATHb HOBBIC niacu,
OpPUTMHAJILHBIC MTOJIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BaHHUS B
MO03HABATEILHOM U COITUAILHON TIPAKTUKE

npeaaaraTh

BEIICCTB, YPAaBHCHHUS XUMHUYECKHX PEAKIUH, OOBACHATh WX CMBICI;
MOJTBEPXKIaTh XapaKTepHbIe XUMUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3alUCSMU YPAaBHEHUN XUMHUYECKUX
peaKIuii;

- YMEThb YCTaHaBJIUBaTh MPUHAMJICKHOCTh W3YYECHHBIX HEOPTaHUUYECKUX U
OpPraHUYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM M IpyIIaM COSAMHEHUH,
XapaKTEepU30BaTh MX COCTaB W BAXKHEHIIINE CBOWMCTBA; OMPEACIATH BUJIbI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAsl, MOHHAs, METaJUIMYecKas, BOJOPOAHAs),
THUIIBI KPUCTAJUIMYECKUX PEHICTOK BEIIECTB; KIACCUDUITUPOBATH XUMUYCCKHE
peaxiuu;

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHHM B TIO3HAHUU SIBJICHUN
NpUPOJbI, B (POPMUPOBAHWUU MBIIUICHUS U KYJIBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOU TPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUs PAKTHUECKUX
3a/1a4 ¥ JKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO U
MIPUPOIHON cpefe;

- YMETh TPOBOJUTH PACUETHI MO XUMHUYCCKUM (PopMysiaM W ypaBHEHUSIM
XUMHUYECKUX  pEaKIUil C UCHOJIb30BaHUEM  (DU3MUECKUX  BEIUYHUH,
XapaKTEePU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00bemMa
(HOpManbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUA IJIsl MPUHATUS PEIIEHUNA B KOHKPETHBIX
JKU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnons3oBars
COBpEMEHHBIE
CpeacTBa
MOMCKa, aHaIn3a
"
MHTEpIIpETANH
uHpoOpMalUU 1
MH(OPMALIMOHH
bI€ TEXHOJIOTUU
s
BBITOJIHEHUS
3aja4

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUSL:

- c(OpPMHPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAyKd M OOIIECTBEHHOH MpPaKTHUKH,
OCHOBAaHHOTO Ha aore KYJbTYD,
CHOCOOCTBYIOIIET0 OCO3HAaHMIO CBOErO MeCTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM M UMTATENIBCKON
KYJIBTYpPbl KaK CPEJICTBa B3aUMOJECHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHHE ILIEHHOCTH HAay4HOH [eATelbHOCTH,
FOTOBHOCTh  OCYIIECTBIISAITb ~ NPOEKTHYIO U

- YMETh [IJIaHUPOBATH U BBIMOIHATH XUMUYECKUH SKCIIEPUMEHT (IIPEBPALLICHUS
OpPraHMYECKHUX BEUIECTB IIPU HATPEBAHUH, ITOJTYYEHHUE dTUIICHA U U3YUYEHUE ET0
CBOICTB, KaueCTBEHHbIE PEAKIMM Ha albJeTUibl, Kpaxmal, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OelKOB MPU HarpeBaHUU, [IBETHBIE PEAKIIMU OEJIKOB;
IIPOBOAMTD PEAKIIMM HOHHOTO 0OMEHA, ONPENEsATh Cpely BOJAHBIX PACTBOPOB,
KayeCTBEHHbIE pEaKkIUu Ha cyibdaT-, KapOOHAT- W XJOPHI-aHUOHBI, Ha
KaTHOH aMMOHMUST; peIIaTh YKCIIEPUMEHTAJIbHbIE 3a/1a4H 110 TemaM "Meramsr"
u "Hemeramnsl") B COOTBETCTBUM C MPaBUIAMU TEXHUKU 0€30MAaCHOCTH MPHU
0OpalleHNnH ¢ BEIEeCTBAMH U J1a00paTOPHBIM 000PyI0BaHUEM; IIPEICTABIAT
pe3yabTaThl XUMHUYECKOr0 JKCIEpUMEHTa B (opMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX pPEaKIUil ¥ (OpMYyTUPOBaTH BHIBOJIBI Ha OCHOBE 3THX
pE3yJIbTaTOB;




npodeccuoHanb
HOM
JeSATEIIbHOCTH

UCCIIEI0BATEIbCKYIO
WHIWBUAYAJIBHO U B IPYIIIIE;
OBinageHne  yHHBepcaJabHBIMH
NO03HABATEJIbHBIMH AeHCTBUAMMU:
B) padoTta ¢ nHgopManmeii:

- BJIaJIeTh HaBBbIKAMU IOJIy4yeHHs] HHPOPMALIUU U3
VUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATh IIOUCK, aHAIN3, CHCTEMaTU3aLUI0 U
UHTEpHpeTannio HHOOPMAIMK Pa3IHYHBIX BUI0B
U GOopM IpeCTaBICHMS;

- CO37aBaTh TEKCTHl B PA3IMYHBIX (hopMaTax C
y4eTOM Ha3HayeHus HHGPOpMALMU U LEJIeBOH
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO (Qopmy
IIPEJICTaBICHNS U BU3yalU3aluy;

- OLEHUBaThb JIOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMallUM, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HCIOJIb30BaTh CpeICTBAa WH(GOPMAILMOHHBIX M
KOMMYHHKAIIUOHHBIX TEXHOJOTUH B pELIEHUU
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX "
OpraHM3allMOHHBIX  33Ja4y C  COOJIIOJIEHuEM
TpeOOBaHUI HIPrOHOMUKHU, TEXHUKH O€30MIaCHOCTH,
TUTHUEHBI, pecypcocOepexeHusi, MpPaBOBBIX U
TUYECKMX HOpPM, HOPM  HH(OPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JMYHOCTH,

JACATCIIBHOCTD

yueOHBIMU

- YMETh aHATM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TOTYyIaeMyI0 U3 Pa3HbIX
HCTOYHHUKOB (CpelCTB MaccoBO MH(popMaiuu, cetb IHTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMHM METOJIAMHU HayYHOT'0 IO3HAHUS BELLECTB U XUMUYECKUX
ABJICHUH (HaOJIt0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIUPOBAHUE);

- YMETh HPOBOJUTH PAacyeTbl MO0 XUMHUYECKUM (POopMyliaM H YpaBHEHHIM
XMMUYECKUX  peakUuil ¢ HCHOJb30BaHWEM  (U3UYECKUX  BEJIUYUH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa
(HOopManbHbIE YCIIOBUSI) Ta30B, KOJMYECTBAa BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS NIl NPUHATHSA PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMM U UX IPUMEHEHUEM

OK 04.
S¢dexTuBHO
B3aMMOJECHCTBO
BaTh U paboTaTh
B KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATEIIBHOCTH U CaMOOIIPEAEIIEHHUIO;
-OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM M COLHUAIBHOU
NeITeIILHOCTH,

OBJagenue YHHMBEPCAJIbHbIMH
KOMMYHHMKATHBHBIMM IeHCTBUSIMM:

- YMETh IJIaHUPOBATH U BHIMOIHATH XUMUYECKUHN SKCIIEPUMEHT (IIPEBpaLICHUS
OpraHUYECKUX BEILECTB IIPU HArPEBaHUH, IIOJIYYCHUE YTUIICHA U U3yYEHUE €T
CBOMCTB, KAaueCTBEHHBIC pPEAKIMM HA aJbJETHJbl, KpaxMall, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OelKOB NP HarpeBaHUU, LIBETHbIE PEaKIUH OENIKOB;
MIPOBOAMTDH PEAKIIMM HOHHOTO 0OMEHa, OIpeNIesTh Cpely BOJAHBIX PACTBOPOB,
KayeCTBEHHbIE peaKkIuu Ha cyibhaTr-, KapOOHAT- W XJOPHI-aHUOHBI, Ha
KaTHMOH aMMOHMUST; PEIIaTh YKCIIEPUMEHTAJIbHBIE 33/1a4u 110 TemaM "Metauib!"
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0) coBMecTHasl 1eSITeJIbHOCTD.

- IOHMMAaTb MW UCIOJb30BaTh INPEUMYIIECTBA
KOMaHJHOU ¥ UHJIMBUyaJbHOU paboThI;

- IPUHMMATH LEIH COBMECTHOM IEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH ACUCTBUSA 110
ee JOCTHXKCHMIO: COCTaBIATH IUIaH JICHCTBHUH,
pacupenesnsaTh poJiy ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH paboThI;

- KOODAMHUPOBaTh M BBHINOJHATH paboTy B
YCIIOBUSX pEaJIbHOTO, BUPTYaJIbHOI'O U
KOMOMHHMPOBAHHOTI'O B3aUMOJICHCTBHS;

- OCYILIECTBJIATH IIO3UTUBHOE CTPATErHMUYECKOE
IIOBEJICHUE B PA3JIMYHBIX CUTYaLHUsIX, IPOSBIATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHUITNATHBHBIM
OsgiaieHue YHUBEPCAJIbLHBIMH

peryJsiTHBHBIMU 1€ CTBUAMM:

I') NPHHSATHE ce0sl M IPYTHX JIKO/Ieid:

- IPUHUMATh MOTUBBI M apPTYMEHTHI IPYTUX JHOIeH
IIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IPU3HABATh CBOE MPABO W MPABO APYTHX JFOACH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU IPYTOro 4YeJ0BeKa,

n "Hemerannel'") B COOTBETCTBUM € IIPaBHJIaMU TEXHUKH 0€30IIaCHOCTHU MpU
oOpalleHnH ¢ BEeIeCTBAaMU U J1a00paTOpHbIM 000PyL0BaHUEM; IIPEICTABIAT
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIMA U (OPMYIMPOBATH BBIBOABI Ha OCHOBE 3THUX
pe3yabTaTOB

OK 07.
CopeiicTBOBaThH
COXPAaHCHHUIO
OKpY KaroIlen
CpeIbl,
pecypcocOepex
CHHUIO,
MIPUMEHSITh
3HaHUS 00
W3MEHEHUU
KJIUMaTa,

B o0J1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIBTYPHI,
MOHUMaHHUE BJIMSIHUS COIUATBHO-9KOHOMUYECKHUX
MPOLECCOB  HAa  COCTOSHHE  INPUPOJHOM U
COLIMAJILHOM CpeIbl, OCO3HaHWE TJI00aIbHOIO
XapakTepa KOJIOTUIECKUX MPOoOIIeM;

- IUIAHUPOBAHUE M OCYLIECTBIICHUE JCHCTBUU B
OKpYXKarolllel Cpele Ha OCHOBE 3HAHMUSA LEJeH
YCTOMYMBOIO Pa3BUTHS YETOBEYECTRA;

AKTHUBHOE HEMPUATUE JIEUCTBUM, NPUHOCSIINX
BpEJl OKPYKAIOIIEH CpeJie;

- chopmupoBaTh MPEACTABICHUS: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMHUU B MO3HAHUU SIBIICHUU
MPUPOJLI, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl PEIICHUS IPAKTHUECKUX
3aJa4 U 3KOJIOTUYECKH OOOCHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpelie;

- yMeTh coOJIofaTh MpaBuja dKOJOTUYECKH I€JIeCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOW JIEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 370POBbS U
OKpYKarolllell MPUPOJHOW CpEeNbl; YUYMTHIBATh OMACHOCTH BO3JEHCTBUSA HA
JKUBBIE OPTaHU3MBbI OMNPEIENICHHBIX BEIECTB, MOHMMAs CMBICI IOKa3aTest
IIPEAEIIBHON JOMYCTUMOM KOHLIEHTpAluU




TIPUHIIHAITBI
OCpEIKITUBOTO
MIPOU3BOJICTBA,
3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIYAMHBIX
CUTYaIUIX

- yYMEHHME IPOTHO3UPOBATh HEOIArONPUSITHHIE
9KOJIOTMYECKHE TOCIEACTBUSA MPEIIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPAILATD UX;

- paclIupeHue OIIbITa JEATEIIBHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIQJICHUE HAaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAJIbHOM
JESITEIIBHOCTH;




2. CTpyKTYypa U copep:xkaHue 00111e00pa30BaTeJIbHON JUCIHUILIHHBI

2.1. O0beM JMCUMILIMHBI M BH/AbI Y4e0HOIl padoThI

Bun yuyeOHo# padoThI Oovem 6
yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUTITTHHBI 72
JIEKIUH 28
MIPaKTUYECKHE 3aHATHSA (B TOM YHCIIC 3aUYETHBIC €IMHUIIBI) 28 (2)
caMoCTOsITelIbHAsL paboTa 16
Hroro 72




2.2. TemaTn4eckuii IJIAH H COleP:KAHME THCHUILTHHBI_«XHMHUD)

O0BeM yacoB

HaumenoBanue dopMupyemble
Conep:xaHue y4eOHOro MaTepuaa A a
pa3aesioB U TeM Sl e O | KoMIeTeHuuu
1 2 3 4
Cemectp 1. 16 | 16 | 7
OcHoOBHOE coiep:KaHue 64
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoOBHOE co/lep:KaHue 2 OK 01
Crpoenue atoMoB |CoBpeMeHHass MOJENb CTPOeHUS atoma. CHMBOJIMYECKMH S3BIK XUMHH. XUMHYECKHH 3JIEMEHT.
XUMHYECKHUX OnekTpoHHas KoHpUrypauus aroma. Krmaccupukanus XMMHYSCKHX 3JIEMEHTOB (s-, P-, d-3JE€MEHTBHI).
3JIEMEHTOB U BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBS3H.
npupoaa ONeKTPOOTPULATENIbHOCTh. BuIpl XMMHUYECKOM CBA3M (KOBaJEHTHAs, WOHHAs, MeETalJIMyecKas,
XUMUYECKON BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
CBsI3U Pemenne 3amaHuii Ha HMCHOJB30BaHME XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEJUHEHUN IO
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON Y TPUKJIAJHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABJICHUSI XUMUYECKUX (POPMYJI IBYXaTOMHBIX COCAMHEHUN (OKCHUIOB, CYIb(UIO0B, THIPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTMHEHUI OTAENbHBIX KJIaCCOB. 1 1
[IpakTnueckue 3a1aHusl HA YCTAaHOBJIEHUE CBSI3U MEXY CTPOCHHEM aTOMOB XMMHUYECKUX AJIEMEHTOB U
MEPUOJNYECKUM HM3MEHEHHEM CBOMCTB XMMHYECKMX JIEMEHTOB M MX COCJUHEHHH B COOTBETCTBUU C
nojoxeHueM Ileprnoandyeckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coJepkaHue OK 01
Iepuoauueckuit  (TTeproanueckas cucTeMa XMMUYECKUX 3eMeHToB .M. MenaeneeBa. @U3NUECKHUI CMBICIT OK 02
3aKoH U Tabmuua  |[Tepuoauueckoro 3akona JI.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX
J.1. Menneneesa |smeMeHTOB, 00pa3yeMbIX UM MPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C TOJIOKEHHEM
XMMHUECKOTro 3yieMeHTa B [lepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HAYUYHOE 3HAUEHUE
IMepuoanueckoro 3akona JI. M. Menneneesa. [Iporunosst [I.1. Menaeneesa. OTKpHITHE HOBBIX 1 1
XUMHUYECKHUX 3JIEMEHTOB.
Pemenue npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa XapaKTepU3aLUI0 XUMHUUECKUX
aseMeHTOB «MeTayunyeckrue / HeMeTaJLIMUeCKUe CBOMCTBA, 3JEKTPOOTPULIATETbHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBHUHU C UX 3JIEKTPOHHBIM CTPOEHUEM U IOJIOKEHUEM B IEPUOANYECKOMN cHCTEME
xuMHuueckux sneMeHToB .M. Menneneesa»
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Pa3znen 2. XumMmuyeckue peakuuu

10

Tema 2.1. Tunsr | OcHOBHOe coepkaHue OK 01
XUMHUYECKUX Knaccugukanus 1 THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHuyeckux BemecTB. CocTaBiieHue
peakuui YpaBHEHMH peakluuii COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMeHa, B T.4. peaKlil ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUS.
YpaBHEHMsI OKUCICHUSI-BOCCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb.
CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOM3BOJICTBEHHBIX Ipolieccax U
KU3HEJESTEIIbHOCTH OPraHu3MOB
KonnuectBeHHble OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMH M PacyeThl 110
YpaBHEHUSIM XUMHUYECKMX peakuuil. Moib Kak eIuMHuIa KOoJIM4YecTBa BeulecTBa. MouiipHas Macca.
3aKOHBI COXpaHEHHs1 MacChl U 3Hepruu. 3akoH ABorajgpo. MosspHelii 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTH ra3oB. PacdeTsl o ypaBHEHMSIM XMMUYECKUX PEAKIMN C UCIIOJIb30BAHUEM MAacCChl, 00beMa
(HOpMaJsIbHbIE YCIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE co/lep:KaHue OK 01
ODJIEKTPOIUTHICCKA | Teopus INMEKTPOITUTHUECKON AUCCONUANNN. MOHBI. DIEKTPOINTHI, HENEKTPOIHUTHI. Peakiun HOHHOTO OK 04
s qucconuanus 1 (oOMena. CocTaBieHHE peaklMii HOHHOTO OOMeHa MyTeM COCTaBIEHHUS UX IMOJHBIX M COKPAIICHHBIX
WOHHBI 00OMEH MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC peaklMy. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKINil
JlabGopaTopublie 3ansitust Nel.
JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2
XUMHYecKHUX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OIpeIeIeHUe CPeJIbl BOIHBIX
pacTBOpOB. 3a/1aHKs HA COCTABJICHHE HOHHBIX peaklui
KonTtpoiabHasn
CrpoeHue BemecTBa 1 XUMHYECKUE PEAKIIMU 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPTAHMYECKHUX BEIECTB 16
Tema 3.1. [Ipenmer Heoprannyeckoit xumun. Kiaccugukanns HeopraHuueckux BemecTs. IIpocTbie U crokHbIe
Knaccudmkaumsa, |BemrectBa. OCHOBHBIC KJIACCHI CIIOXKHBIX BEIIECTB (OKCH/IbI, THAPOKCHIBI, KUCIOTHI, COJIN). B3anuMocBs3b
HOMEHKNaTypa U |HEOPraHMYECKUX BEHIECTB. ATperaTHble COCTOAHUA BemecTBa. Kpucrammueckne n amopdueie
cTpoeHme BellecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK (aTOMHas, MOJIEKYJIApHast, MOHHAs, METAJTMYECKast).
HEOPraHNUYECKNX 3aBI/ICI/IMOC"£B (du3nYeCKUX CBOMCTB BEIIECTBA OT THUIIA IipI/ICTaJ'IJ'II/ItIeCKOﬁ pELIETKU. 3aBIfI’CI/IMOCTI)
BelwecTs XMMHYECKON aKTUBHOCTH BEUIECTB OT BUAA XUMUYECKOMN CBS3M U THUIA KPUCTATUINYECKOU PEIIETKH.

[IprurHbI MHOrOOOpa3us BEIIECTB
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Homenknarypa HeopraHMYeCKIX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMIS U3 UX XUMHUUYECKON (hOPMYIIbI
WIJI COCTaBJICHHE XUMHUECKOH (hOPMyYITbI HCXO/IS M3 HAa3BAaHMS BEIIECTBA 10 MEKIYHAPOIHOM
(UIOTTAK) unm TpuBHabHOM HOMEHKIIATYPE.

Pemenne mnpakTHyeckMX 3aJaHUil MO KIacCH(HUKAIWU, HOMEHKJIATYpE M XHMHYECKUM (HopMyliam
HEOPTraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB (YrapHbId Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTb, HETAlIeHas! U3BECTh, IUTHEBAs COJIA U IPYTUX): Ha3bIBATh M COCTABIATH (DOPMYIIBI XMMUIECKUX
BEIIECTB, ONPEACIATH IPHHAICKHOCTD K KIIaccy.

HcrouHnky XuMuYecKoi nH(popMaIun (CpeICTB MaccoBoil nHGOpMaIyH, ceTb VIHTepHeT u apyrue).
ITouck nHboOpManMy O Ha3BaHUSIM, HICHTH(HUKATOpaM, CTPYKTYPHBIM Gopmyriam

Tema 3.2. ®uzuko-| OCHOBHOE coepKaAHUE OK 01
XUMHHCCKHUC Mertamiel. O0mpe ¢uzndeckne U XUMHUYECKUE CBOMcTBa MeTauioB. CrocoObl mosydeHus. 3HaYCHUE OK 02
CBOHCTBA METaJUIOB M HEMETAUIOB B NPHUPOAEC M KU3HEIACATEIBHOCTH 4eJIOBeKa M opraHu3moB. Kopposus
HEOPTaHWYECKHX  [MeTaUIOB: BH/bI KOPPO3HHU, CIOCOOBI 3AIHTHI METAJIIOB OT KOPPO3UU
BCLICCTB Hemeramnel. OOmue ¢Qusnyeckue M XUMUYECKHE CBOMCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA

HemetaiwioB [V— VII rpynn. Knaccudukarys 1 HOMEHKIATYpa COSIMHEHUIT HeMeTaioB. KpyroBopoTsl

OMOTEHHBIX YJIEMEHTOB B IPHPOJIC

XuMHUUeCcKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYIECKHUX BEIIECTB (OKCHIOB, THIPOKCH/IOB, KHCIIOT,

CoJIeii U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSTUHEHHH,

BBICIIIHX OKCHJIOB U THIPOKCHJIOB

CocTaBiieHHe ypaBHCHUI XMMHUYECKHX PEAKIMH C YY4aCTHEM HPOCTBIX M CIOKHBIX HEOPraHMYECKHX

BEIIECTB: META/UIOB M HEMETAUIOB, OKCHIOB META/UIOB, HEMETAIOB W aM(OTEPHBIX 3JIEMCHTOB;

HEOPraHWYECKHX KHCJIOT, OCHOBaHMH © aM(OTEpHBIX THIPOKCHIOB, HEOPraHMYECKUX COJCH,

XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pemienne mpakTHKO-OPHEHTUPOBAHHBIX TEOPETHYECKHX 3aJaHUil HA CBOWCTBA, COCTAB, MONYyYCHUE U

0e30MacHOe WCIOJIb30BaHUE BAXHEHIIMX HEOPraHMYECKUX BEHMIECTB B OBITY U MPAKTHYECKOM

AESATEIbHOCTH YelIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue OK 01
Unentndukanns | JlaGoparopHbie 3ausaTus Ne2. OK 02
HEOPraHU4IeCKUX  |JTaGopaTopHas pabora «MneHTUUKAIMA HEOPIaHUUECKUX BEIIECTBY. OK 04
BCIICCTB Pemrenne skcrneprMEHTaNpHBIX 3a7ad MO XUMHUYECKHM CBOWCTBAM METAIIOB M HEMETAJIOB, IIO

paclio3HaBaHUIO U MOJTYYCHUTO COC,Z[I/IHCHI/Iﬁ METAJIJIOB 1 HEMCTAJIJIOB.

I/I)IeHTI/I(i)I/IKaIII/IH HCOPTaHUYCCKUX BCIICCTB C HCIIOJIB30BAHHUEM HX (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX CBOfICTB,
XAapPaKTCPHBIX KAYCCTBCHHBIX peaKHHﬁ. KauecTBeHHEIC pCaknuu Ha Cy.]'IB(I)aT-, Kap6OHaT- nu XJIopuna-
AdHHMOHBI, HA KATHOH aMMOHUA
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KonTpouabnas
padota 2

CBolicTBa HEOPraHMYECKUX BEIIECTB

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

OcHoBHOe coepkaHue

[losiBiieHME U pa3BUTHE OPTAaHMYECKOW XUMHUHU Kak HayKu. [Ipenmer oprannueckoi xuMun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOEHUE KAaK IOPSJAOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHHS TEOPUM XUMHUYECKOTO CTPOEHHUS OpraHudeckux coeauHeHunii A.M. byrtieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOM MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XWMHUYECKOIO
CTPOCHMS MOJIEKYJI. MI30Mepus U u30MepHI.

[lonsatne o ¢yaknuoHansHOW rpynme. Panukan. IlpuHnmmel kimaccuUKauyd — OpraHUYECKHX
coequHeHn. MexxyHapoiHas HOMEHKJIaTypa ¥ IPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHUIA.
[TonsaTne 00 a30TCOoAEPIKAIMX COSAMHEHUSX, OMOTOTMYECKH aKTHBHBIX BEIIeCTBaxX (YIrieBoJax, xKUpax,
OesKax U Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

Homenknatypa OpraHMYecKMX COEIMHEHUH OTAENBHBIX KJIACCOB (HACBHILICHHBIC, HEHACHIIICHHBIE WU
apOMAaTUYECKUE YTIIEBOJOPOJBI, CIIUPTHI, ()EHOJIBI, allbACTHIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBneHHe TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIOJB3Ysl WX HAa3BaHUs IO CHCTEMAaTHYECKOW M TPHUBHAIBHONH HOMEHKIJIAType (ITHJICH,
alleTHIeH, TIMIepuH, (eHon, (opmanbaerua, yKCycHas KHUCIOTa, TNWIUH). Pacyersl mpocreiimieit
(hOopMyJIbl OPraHuYecKO MOJIEKYJIbI, HCXOJsI U3 3JIEMEHTHOI0 cocTaBa (B %)

OK 01

Cemectp 2.

12

12

12

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHEHU I

OcHoBHOE cogepkaHue

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(PUKALIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKHUH psif U o01as popMyina; Uu3oMepus;
(bu3nyecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOTYUCHHS):

— MpenenabHbIe YITIEBOAOPOIb! (aIKaHbl M IUKJIOAJIKaHbl). ['opeHHne MeTaHa KaK OJUH W3 OCHOBHBIX
MCTOYHHKOB TEIUIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBa MPUPOIHBIX YIIIEBOJ0POIOB, HAXOXKAECHUE B
MIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HenpeeIbHbIe (AJIKeHBI, AIKUHBI U aJIKaJJUEeHbl) U apOMaTHYeCKUe YTaeBoJopobl. ['openue aneruiena
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO IUIAMEHH ISl CBAPKH U PE3KU METAJIOB

— KUCJIOPOCOepKalllie COeTUHEHUS (CIUPTHI U (HEHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, allbJETUII U
KETOHBI, JKUpbI, yriaeBojsl). [IpakTHueckoe MNpUMEHEHHE OSTWIEHIJHMKONSA, TJMLIEpHUHa, ¢eHona.
[Ipumenenue Qopmanpaeruaa, ameraibAeryuaa, YKCYCHOM KHUCIOThl. Mpula Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOII1e CBOWCTBA MblIa

OK 01
OK 02
OK 04
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— a30Tco/IepKaIUe COSAMHEHUS (AaMIUHBI 1 AMUHOKHUCIIOTHI, OeNIKK). BICOKOMONIEKYISIpHBIE COSTUHEHUS
(cuHTeTMyeckue U OMOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, MOJUMEp, CTPYKTYpHOE  3BEHO.
[Tonnmepu3anus 3TUIIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOIb30BaHUS.

I'eneTnyeckas CBSI3b MKy KJIACCAMH OPraHUYECKUX COEIMHEHUN

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHApOJHAas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHU): IpeAebHbIe (AIKaHbl U LUKJIOAIKaHBbI),
HenpeaeabHbIe (AIKCHbI, AIKHHBI U aJIKaJHEeHbl) U apOMATHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBL,
KapOOHOBBIE KUCIOTHI U 3(PUPBI, alIbAECTHIbI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTBI, BHICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHUs HA COCTaBJICHUE YPABHEHMM XMMHUYECKHX PEAKIMM C y4yaCTHEM OPraHMYeCKUX
BELIECTB HA OCHOBAHHUHU UX COCTABA U CTPOEHUS

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COEIMHEHUN OTAEIbHBIX KJIACCOB, CIOCOOBI MX
[IOJIyYEHUsI M Ha3BaHUWE OPraHUYECKUX COCJAMHEHUN 110 TPHUBHAJIBHOM WIM MEXIYyHApOJHON
crcTeMaTUYeCKOi HOMEHKIIaType.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBONCTBA OPraHUYECKUX
COEJMHEHUH OT/IeJIbHBIX KJIaCCOB

JlabopaTopHas padora Ne 3.

JlaboparopHast pabota “IIpeBpamieHuss OpraHNYECKUX BEIIECTB IMPU HArpeBaHUU'".
[Tonyyenue sTuneHa U U3y4eHHE €ro cBoMcTB. MoaenupoBaHue MOJIEKYI U XUMUYECKUX MPEBpPALICHUN
Ha IIpUMepe dTaHa, STUJICHA, alleTUJIeHa U JIp.

Tema 4.3.
WUnentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOH U
MIPOU3BOICTBEHHON
EeSTETLHOCTH
YeJI0BEKA

OcHoBHOE cogepkaHue

buooprannueckue coenuHenus. IlpumeneHue u Ouonoruyeckas poib yriaeBoaoB. OKHCIEHHE
YIJEBOJOB — MHCTOYHHUK OHHEPrUM KHUBBIX OpraHu3MoB. OOlacTH NPUMEHEHHS aMHHOKHCIIOT.
[IpeBparienus 6e1K0B MUIIK B opraHu3Me. buonornueckue pynkuuu 6eakos. buonornyeckue GpyHkmm
XKHUpoB. Posib oprannyeckoil XMMUM B pelIeHUH TPo0JIeM MUIeBON O€30MacHOCTH

Ponp opranuueckoif XMMHMM B pPELICHUHM MPOOJIEM SHEPreTHYecKod O0e30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3aHUH HOBBIX MaTepUajoB, HOBbIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIE UCTOYHUKHU
sHeprun). OnacHOCTb BO3AECUCTBUS Ha )KUBbIE OPraHU3Mbl OPTraHUYECKHUX BELIECTB OTJEIIBHBIX KJIACCOB
(yrimeBomopopl, CHUPTHI, (HEHOJBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, albJAETUIBl U Jp.), CMBICI
[10Ka3aTelIsl IPEAEIbHO JONYCTUMONW KOHIICHTPALUU

JlabopaTopHble 3ansiTust Ne 4.

JlabopaTtopHas pabota: “VneHTudukamms opraHMuecKuX COeTUHEHNN OTACTbHBIX KIacCOB”

Unentndukaiys opraHndeckux COeqUHEHUI OTAEIBHBIX KIACCOB (Ha IIpUMeEPE albIerHI0B, KpaxMalia
9 9

YKCYCHOM KHUCIIOTBI, OCJIKOB M T.I1.) C HCTIOJb30BAaHNEM MX (PU3UKO-XUMHUUYECKHX CBOMCTB U XapaKTEPHBIX

OK 01
OK 02
OK 04
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KayecTBEHHBIX peakuuil. JleHarypamuss Oenka mnpu HarpeBaHuu. llBeTHble peakiuu OEIKOB.
BO3HMKHOBEHHME aHAIMTUYECKOIO CUTHANIA C TOYKHM 3PEHUS XMMHUYECKHX IPOLECCOB IPU NMPOTCKaHUU
KayeCTBEHHOW PeaKlny, MO3BOJISIONICH MICHTH(PHUIIMPOBATH NPEI0KECHHBIE OPTaHUYECKHE BEIECTBA

KonTtpoabHasn Cr .
paGora 3 PYKTypa 1 CBOMCTBA OPTraHMYECKHUX BEILIECTB
Paszpnea S. KuneTrnyeckue u TepMOJAMHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPeaKkiuii
CxopocTh OcHoBHOE co/iep:KaHue OK 01
XUMHIHCCKHX CKOpOCTb PEaKIUH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: MPHMPOAbI PEArMPYIOIIMX BEIIECTB, OK 02
peaKum. KOHIICHTPALIMH PEAarrpymoNuX BEIICCTB, TEMICPATypbl W ILUIOMIAJH PEAKIMOHHOW ITOBEPXHOCTH.
Xumuyeckoe TeroBbie 3G HEKTH XUMUYECKUAX PEAKIHid. DK30- H YHIOTEPMHUECKHUE, PEaKIINH.
paBHOBeECHE OO6paTumocTh peakiuuii. XuMHU4eCKOe PaBHOBECHE 1 €r0 CMEILIEHUE MOJT IEHCTBUEM PA3IUYHBIX (DaKTOPOB

(KOHLIEHTpalMsl peareHTOB WJIM IHPOAYKTOB pEakluu, JaBI€HHUE, TEMIeparypa) Uis CO3/JaHUL

ONTUMAaJIbHBIX YCIOBUM MpoTeKaHusl xumudeckux npoueccon. IIpunnun Jle [larense

Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiuu3 (AKTOPOB, BIMSIOMIMX Ha HM3MEHEHHE

CKOPOCTH XUMHYECKON PEaKLMH, B T.4. C HO3ULUI S3KOJIOTMUECKH 11e€71€co00pa3HOro MoBeACHUs B ObITY U

TPYZIOBOM AEATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbS U OKPYXKAIOIIEH IPUPOTHOM Cpebl.

PemeHnne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHouna Jle-Illarense s

HAaXOXJCHUS HANpPAaBICHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakuuu U aHaiau3 (akTopoB,

BJIUSIFOLIMX HA CMEIEHNE XUMHUYECKOT0 pAaBHOBECHS
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOE coaep:xaHue OK 01
Honsitie 0 PactBopenue kak (puU3MKO-XxuMuueckuit mporecc. PactBopbl. CHocoGBl MPHUTOTOBJIEHUS PACTBOPOB. OK 02
pacTBOpax PactBoprmMocTs. MaccoBast 07151 pacTBOPEHHOT0 BeniecTBa. CMBICI ITOKa3aTelNs MPEIEIbHO JOIyCTUMOM OK 07

KOHIEHTPALMU U €r0 UCII0JIb30BAHHUE B OI[CHKE 3KOJIOTUUYECKON O€30MacHOCTH.

[IpaBuna 5KOJIOTMYECKH LE1eCO00pPa3HOr0 MOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX

COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOIHONU CPENIbl; OMACHOCTh BO3JAEHUCTBUS HA KUBbBIC

OpPraHMU3MBI ONPEEIICHHBIX BEIIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHU Ha PacTBOPHI, UCIIOJIb3yeMbI€ B OBITOBOW U

ITPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOeE coaep:kaHue OK 01
Hccnenosanue JlaGoparopubie 3ansTus Ne 5. OK 02
CBOICTB pacTBOpOB OK 04

JlabopaTtopHas pabota «I[IpuroroBieHue pacTBOPOBY».
[IpuroToBneHue pacTBOPOB 3a/laHHON (MaccoBOi, %) KOHIIEHTpaluH (C MPAKTHKO-OPUECHTUPOBAHHBIMU
BOIIPOCAMH) U OTIPEJICIIEHUE CPEJIbI BOJHBIX PACTBOPOB.
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Pemrenue 3a1au Ha TPUTOTOBJIEHUE PACTBOPOB

IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COleP:KaHUeE (Coep:KaHUe MPUKJIATHOTO MOIYJIA)

Pa3nen 7. Xumusi B ObITY H IIPOM3BOACTBEHHOI IeATEJILHOCTH YeJ0BeKa 6 OK 01
Xumus B ObITY U [OcHOBHOE coep:kaHue OK 02
TPOMSBOACTBCHHON 1y s poiinmye jocTHKEHIS XMUYECKOI HAayK{d MU XUMHYECKOW TEXHOJOTUH. Posib XuMuM B 0OecriedeHUN OK 04
AICATCIIEHOCTH HKOJIOTUYECKOM, YHEPTeTUUECKOH U MUIIEeBOI 0€30MacHOCTH, pa3BUTHN MeauIMHEL. [IpaBuia noucka u OK 07
Heroseka aHallM3a XUMHYECKOM HH(OpMalMM U3 Pa3IMYHBIX HCTOYHUKOB (HayuyHas M ydeOHO-Hay4yHas

JUTEepaTypa, CpeAcTBa MaccoBoii nH(Mopmanuu, cetb MHTEpHET)

[lonck u aHanu3 KeicOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB U TEXHOJIOTHH € ydeToM OyayIiei

nmpoecCHOHATLHOW ~ JEATEIBPHOCTH MO  TeMaM:  BAKHCWIIUE  CTPOUTENIBHBIC  MaTepHUaIbI,

KOHCTPYKLMOHHBIE MaTepualbl, KpPAacKW, CTEKIO, KepamMHKa, MaTepuanbl ISl SJIEKTPOHUKH, 5

HaHOMAaTepHalbl, TEKCTUJIbHBIC BOJOKHA, HMCTOYHUKHA OJHEPTrUU, OPraHUYECKUE U MHUHEpAIbHBIC

yoOpeHus, IeKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUS.

3ammra: [IpencraBienue pe3ynbTaToB penieHus: KeMcoB B (popMe MUHH-IOKJIAJA C Mpe3eHTaIuen

IIpome:xxyToyHast arTecTanus (KOMIIEKCHBIN 3a4eT) 2

Bcero 72
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. g peaJmu3anuu NPOrpaMMbl JHCHMILIMHBI JOJLKHBI ObITh IPelyCMOTPeHBI cieaylolue
crenraJbHble IOMELCHHS:

Peanunzanus nporpaMmsel AMCUUIUIMHBI TPEOYET HANUYMS y4eOHOT0 KaOMHETa XUMUHU.
O6opynoBanue yaeOHOTo KabUHeTA!

- JeKIIMOHHast TpUOyHa

- KOMILJIEKT napt Ha 132 nocaouHbIX MecTa

- pabouee MecTO IpenoaBaTess

- IOCKa MeJIoBasl.

TexHuueckue cpercTBa 00ydeHus:

- MYJbTUMEIUNUHBIN IPOEKTOP

- 9KpaH

- 3ByKOYCWJIMBAIOIas anmaparypa

- KOMIIBIOTEP C HEOOXOAUMBIM KOMIIEKTOM JIMLIEH3MOHHOTO IPOIPaMMHOT0 00ecreueHusl.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

OcHOBHBbIC MCTOYHUKH:

1. Jle6enes 0. A. Xumus | yaeOHUK 17151 cpemHero mpodeccruonamsHoro oopazosanus / FO. A. JleGenes,

I'. H. ®anees, A. M. 'ony6es, B. H. [1lanosan ; nox obmel penakiueii I'. H. @ageesa. — 2-¢ uzn., mepepaod.
u gon. — Mockga : M3narensctBo FOpaiit, 2024. — 431 ¢. — (IIpodeccuonabHoe 00pa3oBaHue). —

ISBN 978-5-9916-7723-3. — Texkcr : anextponHsIii // OOpa3oBarenbHast miatdopma KOpaiit [

2. Adunorenona 1.B. Xumus: yueOHUK U MPaKTUKYM I CPEIHEr0 Ipo(heCcCHOHATBEHOTO
obpazoBanus/N.B. Apunorenosa, JI.B. babkos, B.A. ITonikoB — 2e u3n.,-ucnp. U gom.- Mocksa:
N3parensctBo FOpaiir, 2023. - 291c

Pesxxum moctyna: https://urait.ru/viewer/himiya-513807#page/5

JlonoJHUTeIbHbIE HCTOYHUKH:

1. Pocun N.B., Xumus. Y4ueOHUK U 3aJauHUK JJIs CpeiHero npodeccuonansHoro oopasosanus/ 1.B.
Pocum, JI.JI. Tomuna, C.H.ConoseB - MockBa: U3narensctBo FOpaiit, 2023. - 420c

Pexxum noctyna: https://urait.ru/viewer/himiya-uchebnik-i-zadachnik-512022#page/5

HNuTepHeT-pecypcnl

www.fcior.edu.ru (PenepanbHblii IeHTp HHPOPMAITHOHHO-00pa3oBaTenbHbIX pecypcoB — DIOP).
http://www.window.edu.ru (Eauroe okHO qocTyma K 00pa3oBaTeabHbIM pecypcam MHTepHeTa 1mo
XHUMHH)

https://resh.edu.ru (Poccuiickas 35eKTpOHHAS IIKOJIA)
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4. KoHTPO.JIb M OLIeHKA Pe3y/IbTaTOB 0CBOCHHS 0011e00pPa30BaATeIbHON JUCIUILIHHbI

KoHTpo.1b ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeNbHON AUCIUILIMHBI PACKPBIBAIOTCS

yepe3 NUCHUILUTMHAPHBIC PE3yJbTaThl, HapaBiIeHHbIE Ha (OPMUPOBAHHE OOIIMX KOMIETEHIHHA MO

paszieniaM U TeMaM CoJiepKaHus yueOHOro MaTepuaia.

OK

Monayas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunel oeHOYHBIX
MeponpUusTHI

| OcHoBHOE coep:KaHue

Pa3nen 1. OcHOBEI
CTPOCHHUSI BEIIECTBA

®opMynrpoBaTh 0a30BbIE
MOHSATUS U 3aKOHBI XUMUHU

1.1 | OK 01

CtpoeHue aToMOB
XUMHYECKHUX DJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBSA3HU

CocTaBiIsITh XUMHUYECKHUE
(hOpMyJIBI COCAMHEHHI B
COOTBETCTBHH CO
CTEIEHBIO OKUCIECHHUS
XAMHYECKHX DIIEMEHTOB,
HCXOJ U3 BAJIGHTHOCTH U
ANEKTPOOTPHUIATEILHOCTH

1. Tect «CtpoeHne aTOMOB
XUMHUYECKHX 3JIEMEHTOB U
IIPUPOJA XUMUYECKOU CBI3H.

2. 3amauyy HAa COCTaBJICHHE
XUMUYECKHUX (HopmMyT
JIBYXaTOMHBIX COEeIMHEHUN
(okcuz10B, Cynb(QUI0B, TUIPUIOB
U T.I1.).

3. 3aaHus Ha UCIMIOJIb30BaHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEAUHEHUI 110
HOMEHKJIaType MEKTYHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIATHON XUMHUH U
TPUBUAILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn IByXaTOMHBIX
COeMHEHUH (OKCHIOB,
Cyab(QUI0B, THAPUAOB U T.I1.) U
JPYrUX HEOPTAaHUYECKUX
COCIMHEHHH OTIENbHBIX KJIACCOB

1.2 | OK 01

OK 02

Ileproauueckuii 3aK0H U
tabmuma J[.U.
Menpeneena

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
MOJIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
.. Menneneea

1. Tect «MeTanauueckue /
HeMeTaJNIMYeCKe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKUX deMeHTOoB JI. 1.
Menneneenay.

2. IlpakTnyeckue 3a1lanus Ha
YCTaHOBJICHHE CBSI3H MEXTY
CTPOEHHEM ATOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOTUICCKUM
M3MEHEHHEM CBOMCTB
XHMHYECKHX IJIEMEHTOB M UX
COCIUHEHMI B COOTBETCTBUHU C
nonoxxenueMm [lepunonnueckoi
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CUCTEME.

3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOPETUUECKUE 3aJaHusI Ha
XapaKkTEepU3aLu0 XUMHUYECKUX
AJIEMEHTOB: «MeTaTn4ecKue /
HEMETaJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOCHUEM U TOJO0KEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB

.. MenneneeBay

2 Paszea 2. Xumuaeckue XapaKTepI/BOBaTL TI/IulIbI KO]—[TpOJ‘[L]—[aﬂ paﬁoTa
peaKIum XHMHYECKHUX PEAKIUU «CTpoeHne BemecTBa u
XUMHYECKHE PeaKIum»
2.1 |OK 01 |Tumbl XuMHYECKUX CocraBnarh peakuuu 1. 3ajaun Ha cocTaBiieHUE
OK 04 |peakuwmit COCIMHEHMUS, Pa3IOKEHUs, |YpaBHEHUN peaKInid:
oOMeHa, 3aMeIleHus, — COEMHEHMS], 3aMELLEHUS,
OKHUCJIUTEIHHO- pas3ioxeHus, 0OMeHa;
BOCCTAaHOBUTEJIbHbBIE — OKHCIIUTENBHO-
peakuuu BOCCTaHOBUTEJIBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METOJa
3JIEKTPOHHOTO OajaHca.
2. 3amauyn Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIlIECTBa, Macce Wik 00bEMY
OJTHOTO M3 YJaCTBYIOIIUX B
pEaKIUu BEIIECTB; PACUETHI
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DIEeKTPOTUTHIECKAs CocTaBnsTh ypaBHEHUS 1. 3agaHus Ha COCTaBICHUE
JUCCOLIMAIMS M HOHHBIA |XUMHUYECKHX PEaKIIHH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT0 0OMEHa C peakuuii ¢ yyacTueM KUCJoT,
y4acTUEM OCHOBAaHMU U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHWE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKUX peakiui”
3 Pa3nen 3. Ctpoenue u |HcciaenoBars crpoenue u | Konrponbnas padora

CBOJCTBA
HEOPraHu4eCcKHX
BELIECTB

CBOJCTBa
HEOPraHu4eCKHuX
BeIleCTB

«CBoiicTBa HEOPraHUYECKHUX
BeLIeCTB)»
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3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

Knaccudunuponarsb
HEOPraHU4ecKHue
BEIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «HomeHknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI TN
COCTABJICHUE XUMHYECKOU
(hopMyIIbI HCXO/I U3 HA3BAHUS
BEILECTBA I10 MEXIYHAPOAHOU
WJIM TPUBHAIBHOMN
HOMEHKJIATYpEe».

2. 3aauv Ha pacyeT MacCOBOM
JIOJTH (MacChl) XMMHUYECKOTO
3J7eMeHTa (COeTMHEHNUS ) B
MOJIEKYJIe (CMecH).

3. [IpakTuyeckue 3a1aHust O
KJIacCU(pUKall1, HOMEHKJIAType U
XUMHYECKUM (popmyrnam
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeieNIeHue XUMUYECKOM
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BU/Ia XMUMHUECKOMH
CBSI3M M TUTIA KPUCTAJUTMICCKOM
peleTKu

3.2

OK 01
OK 02

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAK)Ke TUIIa
KPHUCTAJUTNYECKOMN
peueTKu

1. Tect «OcobGenHoctu
XUMHYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4acTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKHUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
THIPOKCHUI0B, HEOPTAaHUYECKUX
coJIeH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOpETUUECKHE 3a/laHus Ha
CBOICTBA U MOJIy4YEHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTraHUYECKHUX
BEIIECTB

Uccnenosarts
KaueCTBEHHbIE PEAKIINU
HeOpI‘aHI/IquKI/IX BCIIICCTB

1. ITpakTHKO-OpHUEHTHUPOBAHHBIE
3a/1aHMsl IO COCTaBJICHUIO
XUMUYECKHUX PEAKLNN C y4aCTUEM
HEOPraHUYECKUX BEIIECTB,
HCTIONB3YEMBIX TSI MIX
HUICHTH(PUKAIIH.
2.JIaboparopnas paboTa:
“Unentuduxarms
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HEOPraHUYECKUX BEIIeCTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHUYeCcKuX
BellecTB

HccaenoBarb cTpoeHue u
CBOMCTBA OPraHMYeCKHX
BellecTB

KounrpoJabsHnas padora
«CTpoeHne u cBOMCTBa
OPraHMYecKuX BelecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYECKHE BEIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amaHust Ha cOCTaBJICHUE
Ha3BaHUW OPraHUYECKHUX
COCIMHEHUI IO TPUBUAIILHOW WJIU
MEXKIYHAPOIHON
CHUCTEMAaTHYECKONH HOMEHKJIAType.
2. 3aaHus Ha COCTABJICHHC
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha onpeeeHue
npocteimien GopmyIbl
OpPraHUYECKON MOJICKYJIbI, HCXOIsI
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHU4YeCKUX

COEIMHEHUI

YcraHaBiauBaTh
3aBUCUMOCTh (PU3UKO-
XHMHYECKHX CBOHCTB
OPraHNU4YeCKHUX BEMIECTB OT
CTPOEHUS MOJIEKYJI

1. 3aganus Ha cocTaBlIeHHE
YpaBHEHUN XMMHUYECKUX PEaKIIUT
C y4aCTUEM OPraHUYECKUX
BEII[ECTB Ha OCHOBAHUU UX
COCTaBa M CTPOEHHUA.

2. 3ajaHus Ha COCTaBJIEHHE
YPaBHEHUN XMMUYECKUX PEAKIIUH,
WUTFOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINA U
TE€HETUYECKOM CBS3HU
OpPTaHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.

3. PacuerHble 3a1auu 10
YPaBHEHUSIM PEAKLMI C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. JTaboparopHas paboTa
“IIpeBpallieHUs OPraHUYECKHX
BEILIECTB MPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Unentuduxamms
OpPTaHWYECKUX BEIICCTB,
WX 3HAYCHUE U
IIPUMEHEHNE B OBITOBOM
Y TIPOU3BOCTBEHHOM
JIeITEIIbHOCTH YEIOBEKA

Uccnenosath
KAaQ4CCTBCHHBIC peaKum/I
OpraHUYECKUX
COCTMHEHUN OTHEIHEHBIX
KJIaCCOB

1.IIpakTUKO-OpUEHTUPOBAHHBIE
3aJIJaHHUsA 110 COCTABIICHUIO
XUMUYECKUX PEaKIUi ¢ yyacTUEeM
OpPTraHWYECKUX BEIIECTB, B T.4.
WCTIOJIb3YEMBIX JJISI UX
UICHTUPUKAIUHU B OBITY U
MPOMBILIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxariist OpraHn4ecKux
COCTMHEHUN OTAEIBLHBIX KJIACCOB”’
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Paznea 5.
Kuneruueckue n
TepMOJAMHAMHYECKHE
3aKOHOMEPHOCTH
NPOTEeKAHUA
XHMHYECKHX peaKkuuid

XapakTepu3oBaTh
BJIMSIHUE PA3JIHYHBIX
(paxkTopos Ha
PaBHOBeCHE H CKOPOCTh
XHMHYECKHX peaKkuui

5 | OKO01 CKopoCTh XMMMUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuii. XMMUYECKOE |BJIMSHHUE KOHLICHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
paBHOBecHE pearupyomux BEImecTB U |aHAIU3 GaKTOPOB, BIUSIOMINX HA
TEMIEPaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKON
XUMHUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepu3oBaTh OpUEHTUPOBAHHbBIC 3aJaHUS Ha
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 1 HaXOXKACHUS
pEeaKIu CPe/Ibl U HaIpaBJICHUSI CMEIICHUS
TEeMIEpaTyphl HA paBHOBECHS XUMUYECKON peaKInu
CMEIICHNE XUMHYECKOTO  |W aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBECHs

6 HccnenoBatb HCTHHHBIE

Pa3znen 6. PacTtBopnl PACTBOPBI € 3aJAHHBIMHU
XapaKTepUuCTUKAMHU
6.1 | OK 01 ITonsTue o pacrBopax  (Pazninuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
MPOU3BOJCTBEHHOM ESTEIbHOCTU
YyeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- JlabopaTtopHas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
WCTUHHBIX PacCTBOPOB

Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIATHOTO MOLYJIsI)

7 Pa3pgen 7. OuenuBaTh nocjaeACTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY M OBITOBOI U Oyayueil mpodeccuoHaJIbHOM
NMPOU3BOACTBECHHOM NPOU3BOACTBCHHOU AesiTeJIbHOCTH)

e TeIbHOCTH AesITeJIbHOCTH YeJIoBeKa

JeJ10BeKa ¢ MO3ULMH
IKOJIOTHYECKOMI
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

O11eHUBATh MTOCHIEICTBUSA
OLITOBOH U
MIPOU3BOJICTBEHHOM
JeITEJILHOCTH YeJIoBEKA C
MO3UIHAIN DKOJIOTHUECKOM
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodecCuoHaATBHON
JeSATETbHOCTH)
Bo3MokHBIE TEMBI KEHCOB:
1. Ilorennenue kiuMara u
BBICBOOOYK/IEHUE Ta30BbIX
TUAPATOB CO IHA OKEaHa.
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2. Bynyume marepualsl 1S aBua-
, MAIIIMHO- ¥ IPHOOPOCTPOCHHSL.
3. HoBble maTepuaisl Ajis
COJIHEUHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTEINIBHBIX MPEnapaToB

23




24



		2025-02-14T13:21:58+0300
	Кравченко Михаил Александрович




