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1.MACIIOPT PABOYEN ITPOI'PAMMBI OBIIIEOBPA30OBATEJILHOM
ANCHUTIINHBI «XUMMUA»

1.2. OO0aacTb NnpUMeHeHHUsI POrPaMMBbI

Pabouas mporpamma paspaboTaHa B COOTBETCTBUU C (elepaibHbIM IrOCyIapCTBEHHBIM
00pa3zoBaTeNIbHBIM CTAHAAPTOM CpeaHero odmero oOpazoBaHUs (YTB. MPUKA30M MUHHCTEPCTBA
oOpazoBanust 1 Hayku P® ot 17.05.2012r. Ne 413 (¢ M3MEHEHMSIMH M IOIOJHEHHSIMH)) U
(benepaapHON 00pa30BATENBLHON MPOrpaMMOll cpenHero odmero odpa3zoBaHusi (YTB. MPUKA3OM
MUHUCTepcTBa mnpoceemenuss PO ot 18.05.2023 Ne371), ¢ yuerom denepanbHOl pabodeit
NPOrpaMMbl CpeaHero odmero obpa3oBaHHMs MO IUCHHUILIHHE «XuMEs» (0a30BBIH ypOBEHB),
pekoMeHnoBaHHOH DenepanbHbIM TOCYyIapCTBEHHBIM OFOKETHBIM HAyUHBIM YVUPEKICHHEM
«UHCTHTYT CTparermum pa3BuUTHs oOpasoBaHust Poccuiickoif akagemMuu  0Opa3oBaHUSY,
NpUMEpHOH paboueil mporpammbel  O0IIEOOPa3OBATENPHOW AMCLMIUIMHBL «XUMHUSD) IS
npodeccnoHadbHbIX OOpa3oBaTenbHbIXx opranmsauuii  must YITIC  09.00.00 (09.02.07),
pexomennoBanHoii ®I'BOY IO «MHcTHTYT pa3BUTHS NPOPECCHOHATBHOTO O00pa3OBaHMS
(yrBep:kneHa Ha 3acenaHun CoBera IO OLIEHKE COAEPIKAHUS M KaueCTBAa NMPUMEPHBIX PabOvHX
nporpaMMm  00meoOpa3oBaTeIbHOIO W COLMAJIBHO-TYMaHUTAPHOTO  LIUKJIOB  CPEAHETrO
npodeccnonaabHOro obpazosanus (mportokon ot 30.11.2022r. Nel4)).

Pabouast mporpamma o01ieo0pa3oBaTeIbHON TUCIUTUIUHBI SIBJISIETCSl YaCThIO OCHOBHOM
npodeccuoHanbHONM oOpa3zoBaTenbHONH mporpammel B cootBerctBun ¢ ®I'OC CIIO mo
crnenuanpHOoCcTH 09.02.07 HHOpMannoHHBIE CHCTEMbI H IPOrPAMMHPOBAHHE, BXOIALIEH B
ykpynHeHHyo rpynny 09.00.00 HadgopmaTuka u BBIYHCIHTENBHAS TEXHUKA.

Pabouas mporpamma o01meo0Opa3oBaTelbHOW AUCUUIUIMHBI MOXKET OBITh HMCITOJIB30BAHA
OPYTUMH  O0pa30OBaTENbHBIMH  VUPEKACHUSIMU MPO(PECCHOHAIBHOIO M JAONOJHHUTEIBHOTO
o0pa3oBaHUsI, peau3yIOIIUMU 00pa30BaTEIbHYIO MPOTPAMMY CPEIHETo 00IIero oopa3oBaHusl.

1.2. MecTO AMCUUILIMHBI B CTPYKTYpPe NpodecCHOHANBHOH 00pPa30BaTe/IbHOI MPOrpaMMblI
CHO: gucuurnanHa BXOIUT B 00Ie0o0pa3oBaTeIbHBIN LK.

1.3. llenu u njiaHUpyemMble pe3yJabTAThl 0CBOCHUS AUCHUIIUHDI:

1.3.1. Henu n 3272498 JUCHUTLIHHBI

Conepskanue nporpammbl 001eoOpa3oBaTeNbHON TUCHHMILIMHB « XUMHsD HAIpPaBJICHO
Ha JOCTHM)KEHHE Ppe3yJbTaTOB €€ M3y4eHus B coorBercTBUH ¢ Tpebosanusmu ®I'OC COO ¢
ydeToMm npodeccronanpHol HanpasieHHocTH OI'OC CIIO.

dopMupoBaHHE Yy CTYACHTOB TMPEACTABICHHSA O XHMHYECKOH COCTaBJISIOLICH
€CTEeCTBEHHO-HAYYHOH KAapTHHbI MHpa KaK OCHOBBI MPUHSTHS PELICHHH B JKU3HEHHBIX |
MPOM3BOJCTBEHHBIX CHTYaLUsIX, OTBETCTBEHHOT'O MTOBEEHUS B IPUPOIHON cperie.

3ana4yu TUCLUTIIMHBIL
1) chopmMupoBaTh NTOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHNS XUMHUYECKUX MPOLIECCOB U SIBJICHUI
B OKpYy»Karolell cpene, HeJOCTHON HAy4HOH KapTHHBI MHUpPA, B3aUMOCBSI3U M B3aMMO3aBUCHUMOCTH
€CTECTBEHHBIX HayK;
2) pa3BUTb YMEHUS COCTABIATh (POPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKHX BEIIECTB, YPABHEHHS
XUMHUYECKUX peakiui, OOBSICHATh WX CMBIC], HHTEPIPETUPOBATH PE3YJIbTaThl XHMHYECKUX
SKCIIEPUMEHTOB,
3) coopMmupoBaTh HABBIKM MPOBEOCHMS MPOCTEHINNX XUMHUECKHX OKCIEePHUMEHTAIbHBIX
UCCIIeIOBAHUHN ¢ COOMIIOeHNEM MpaBmi 0€30MacHOro oOpaleHusi ¢ BeeCTBAMHU U JJaOOPaTOPHBIM
obopynoBaHueM,
4) pa3BUTb yMEHHUS HCHOJb30BaTh HMH(POPMALMIO XUMHYECKOTO XapakTepa U3 pa3IMyHbIX
HCTOYHHKOB,



5) chopmupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH NESTEIbHOCTH M XUMHUYECKHX
MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopmupoBaTh MOHMMAHHE 3HAYMMOCTH JOCTHKEHHI XMMHYECKON HAYKH W TEXHOJOTHHA IS
Pa3BUTHS COLIMATIBHON 1 IPOU3BOACTBEHHOH cdep.

1.3.2. Ilnanupyembie Ppe3yJbTATbl OCBOEHHSI 00me00pa30BATEJbHONH JHCUMILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne AUCUUIUTMHA HMeeT npHu GpopmupoBanuu u passutun OK u I1TK.



1.3.2. Ilnanupyemsble pe3yJbTaThl 0OCBOeHHs 001eo0pa3oBaTe/ibHONH AUCHUIINHBI B c00TBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Kon u ITnarupyemMble pe3yIbTaThl OCBOCHUS TUCIUTLTNHBI

HAaNMEHOBAHHE

bopMupyembIx OO0utne JlucuuninHapHbie

KOMITETCHIIUI
OK 01. B gactu Tpy1OBOrO BOCIIUTAHMUS: - BJIaJI€Th CUCTEMON XUMHUYECKUX 3HAHUN, KOTOPast BKJIIOYAET:
Breibupats - TOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTH OCHOBOIIOJIATAIOLIME MOHATHUS (XUMUYECKHI SJIEMEHT, aTOM, 3JIEKTPOHHAs
COCO0BI MacTepcTBa, TPyAoIr0oHe; o0oouka aToma, s-, p-, d-3JeKTpOHHBIE OPOUTAIIN ATOMOB, UOH, MOJIEKYJIa,
peleHus 3a1a4 | - TOTOBHOCTh K aKTUBHOM AEATEIbHOCTH BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKHUCIIEHUS], XHUMUYECKast
npodeccoHaN | TEXHOJOTMYEeCKOH U COLUAIBHON CB$I3b, MOJIb, MOJISIPHASI MAacca, MOJISIPHBIN 00beM, YIJIEPOAHBIH CKETIeT,
bHOM HAIPaBJIEHHOCTH, CTOCOOHOCTh HHULIMHUPOBATD, (yHKIMOHANBHAS TPYTINA, PAAUKAJ, U30MEPHS, U30MEPbI, TOMOJOTHUECKHI
OESATEIbHOCTH | TUTAHUPOBATh U CAMOCTOSITENIbHO BBITIOJIHATD psiz, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOI- M a30TCOAEPIKAIINE COSTUHEHHS,
NPUMEHHUTEIBH | TaKYIO AEATEIbHOCTD; OMONIOrNYeCKH aKTUBHBIE BEIECTBA (YIJIEBOBL, JKUPBL, OCJIKH), MOHOMED,
O K Pa3JINYHBIM | - HHTEPEC K Pa3IMIHbIM chepam MIOJIMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS,
KOHTEKCTaM npodeCcCHOHATBHOHN NeATETbHOCTH, KPUCTAJUTNYECKAs PEIIEeTKA, TUITbI XUMUYECKIX PeaKLuil (OKHCIUTEIbHO-

OBianeHne yHUBEPCATbHBIMH yUCOHBIMU
MO3HABATEIbHBIMU JICHCTBHSMU:

a) 0a30BbIE JIOTHYECKHUE EHCTBUS:

- CAMOCTOATEIBHO (POPMYIUPOBATE U
aKTyaJH3UpOBaTh MpobiIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHABJMBATH CYLIECTBEHHbINH MPU3HAK MU
OCHOBaHWMs 1Jisl CPABHEHHMS, KIaCCU(DUKALMU 1
0000I11eHHMS;

- OTIPEAEISATh LEH ACATENbHOCTH, 33/1aBaTh
napaMeTphl U KPUTEPUU UX JOCTHIKEHUS,

- BbISIBJISITb 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B
paccMaTpUBAEMBbIX SIBICHUSIX;

- BHOCUTb KOPPEKTHUBBI B IESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETISIM,
OLIEHHBATh PUCKH TOCJIECTBHI AESTEIbHOCTH,;
- pa3BHBATh KPEATHBHOE MBILLICHHUE TIPH PELICHUH

BOCCTAHOBUTEJIbHBIC, 9K30-U SHAOTCPMHUICCKUEC, PCAKITHUU HOHHOTO O6M6Ha),
PacTBOP, JEKTPOJIUTHI, HEIJIEKTPOIUTHIL, JEKTPOIUTHIECKAS JUCCOLHALIHS,
OKUCIIUTENb, BOCCTAHOBHUTEIIb, CKOPOCTh XUMUUYECKON PEAKLIMH, X UMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUS] XUMHUUECKOTO CTPOSHUS
opranuueckux Bemects A.M. byTiepoBa, Teopus 31€KTPOIUTHIECKON
auccouranuy, nepuoandeckuii 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHUs
Maccm), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH SI3BIK XHUMHUH, (I)aKTOJ'IOFI/ILIeCKI/Ie
CBEICHMSI O CBOMCTBAX, COCTABE, MOJYYCHUH U O€30MaCHOM HCIIOTb30BAHUH
BAKHEHIINX HEOPTaHUYECKUX M OPTaHUYECKUX BELIECTB B OBITY U
MPAKTUUECKON AEATEIbHOCTH YEIOBEKa,

- YMETD BbIABJIATE XaAPAKTCPHBIC MPU3HAKU U B3aUMOCBA3b U3YUCHHBIX
HOH;ITHfI, NPUMEHATH COOTBETCTBYIOIIUEC MOHATUA ITPHU OTTMCAHHUU CTPOCHUA U
CBONCTB HEOPTAHUYECKUX U OPTAaHUYECKHUX BEIECTB U UX MPEBPALLEHUN;
BBISBJISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IIOHSITUSIMU U
NPpEACTABICHUAMU APYTIUX €CTCCTBCHHOHAYYHBIX MPEAMETOB,

- YMETb UCIIOJB30BATh HAMMEHOBAHUA XUMHWYCCKUX COGI[I/IHGHI/Iﬁ
MEKIYHAPOAHOTO COK3a TEOPETUYECKON U NPUKJIAJHON XUMHH U




JKU3HEHHBIX TTpobsieM

0) Ga30BBIC UCCIIEAOBATEIBLCKHIE ACHCTBUS:

- BJIaJIeTh HABbIKAMH Y4e€OHO-UCCIIENOBATENBCKOM
U MPOEKTHOM AeATeIbHOCTH, HAaBBIKAMH
paszperneHust mpodem;

- BBISIBJISITD TIPUYMHHO-CJIEICTBEHHBIE CBSI3U U
aKTyaJTU3UPOBATH 3a7a4y, BbIABUIATh TUIIOTE3Y €€
peLIeHus], HAXOUTh aPTYMEHTBI 15t
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUIL, 3a1aBaTh
napameTpbl U KPUTEPUH PEIIEHUS,

- QHAJTM3UPOBATH MOJYYEHHbIE B XO/I€ PEIISHHS
3a7a4uu Pe3yJIbTaThl, KPUTHUECKH OLIEHHBATD UX
IOCTOBEPHOCTb, IIPOTHO3HUPOBATh U3MEHEHHUE B
HOBBIX yCJIOBUSIX;

- yMETh MEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U
NPAKTHYECKYIO 00JIaCTH KU3HEAEATENbHOCTH,;

- yM€Th UHTETPUPOBATH 3HAHUS U3 PA3HBIX
NpPeAMETHBIX 00JacTel;

- BBIIBUTaTh HOBbIE H/IEH, NIPEAIaraTh
OPUTHHAJbHBIE TIOAXOMAbI U PEIICHHUS,

- CMOCOOHOCTDh X UCTIOJIB30BAHUS B
MO3HABATEJILHON U COLIMAIBHON MPAKTHKE

TPUBUAJIbHBIC HA3BAHUS BAXKHEUIINX BEINECTB (STWICH, allETHIICH, TIIUIEPUH,
beHoun, hopMabAETHA, YKCYCHAsI KUCJIOTA, TIUIUH, YrapHbIN a3,
YTJICKHUCITBIN Ta3, aMMUAK, TallleHasl U3BECThb, HeTraleHasi U3BECTh, MUThEBAsI
COJla ¥ IPYTHX ), COCTABJISITH (POPMYJIbI HEOPTAHMUYECKHUX M OPTaHUYECKIX
BEIIECTB, YPABHEHUS XUMHYECKUX PEAKIHiA, OOBSICHSITH UX CMBICI,
MONTBEPIKIATh XapaKTEPHbIE XUMUYECKIE CBONCTBA BEIIECTB
COOTBETCTBYIOIIUMU 3KCIIEPUMEHTAMH U 3AMUCIMU YPABHEHUH XUMUYECKUX
peaKkLuii,

- YMETb YCTaHABJIMBATH MPUHAJICKHOCTb U3YUYEHHBIX HEOPTAHUYECKUX U
OpPTaHUYECKHUX BEIIECTB K ONMPEISICHHBIM KJIacCaM U TPYIINaM COSUHEHUH,
XapaKTepU30BaTh UX COCTAB M BAKHEHINNE CBONCTBA;, ONMPEASISITh BUIbI
XUMHUYECKUX CBsi3ell (KOBaJICHTHAsI, MOHHAS, METAJJTHYECKAast, BOAOPOIHAS),
THITBI KPUCTAJUTMIECKUX PEIIETOK BEIIECTB; KIACCU(UIUPOBATh XUMHUECKUE
peaxuy,

- chopMHpOBATE MPEACTABICHUS. O XUMUYECKOU COCTABIISIOIIEH
€CTeCTBeHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWUH SIBJICHUH
IPUPOBI, B GOPMUPOBAHUHN MBIIIEHUS U KYJBTYPbI IUYHOCTH, €€
(YHKIIMOHAILHOW IPaMOTHOCTH, HEOOXOMUMOM JIJIsl pELICHUS MPAKTUIECKUX
3a/1a4 ¥ SKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3IOPOBBIO H
MIPUPOAHOI Cpene,

- YMETb MPOBOUTH PACUYETHI IO XUMHUECKHM (HOpMYJIaM U YPaBHEHUSIM
XUMUYECKUX PEAaKIUi ¢ UCMOJIb30BaHUEM (PU3HUSCKUX BEJTNUMH,
XaPaKTEPU3YIOUINX BEUIECTBA ¢ KOJHYECTBEHHOW CTOPOHBI. MACChL, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIECTBA, UCMOJIb30BATh
CUCTEMHbIEC XUMUYECKHE 3HAHUS TSI IPUHSITUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUsIX, CBI3aHHBIX ¢ BEIIECTBAMH M UX MPUMEHEHHEM

OK 02.
Hcnonn3oBath
COBPEMEHHBIC
cpencraa
TOKCKA,
aHaau3a u
UHTEPIpETaIH

B obnactu 1IeHHOCTH HAYYHOTO MMO3HAHMS

- ¢hopMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIErO COBPEMEHHOMY YPOBHIO
Pa3BHUTHUS HAYKH U OOILIECTBEHHON MPAKTHUKH,
OCHOBaHHOT'O Ha JUAJIOTe KYJbTYP,
CMOCOOCTBYIOIEr0 OCO3HAHHIO CBOEI'O MECTa B
MOJIUKYJILTYPHOM MHUPE;

- YMETH IJIAHUPOBATH U BBITIOJHATh XUMUYECKUI SKCIEPUMEHT
(mpeBpaleHust OpraHUYECKUX BEIIECTB MPU HArPeBAHUH, MOJTyUYEeHUE
STUJIEHA U U3YYEHUE €r0 CBONCTB, KaU€CTBEHHbIC PEAKLIMU HA aJIbJACTHUIbI,
Kpaxmall, YKCyCHYIO KHCJIOTY; IeHaTypauus OENKOB MPU HArPEeBaHUH,
[[BETHBIC PEaKINHU OEJIKOB; MPOBOIUTE PEAKIIMHI HOHHOTO OOMEHa,
OTIPEAEINIATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha CYibdat-,
KapOOHAT- U XJIOPUI-AHHOHBI, HA KATHOH AMMOHWS, PEIlaTh




U nHpOpMaLIH
u
UH(POPMAaLIMOH
HBIC
TEXHOJIOTUU
ISt
BBITTOJTHEHHSI
3ama4
npodeccuoHa
BHOU
IEATENbHOCTH

- COBEPLIEHCTBOBAHUE SI3bIKOBOM U YMTATEIbCKOMN
KYJIbTYPBI KaK CPEACTBA B3aUMOEHCTBHS MEXKIY
JFOABMH ¥ TTIO3HAHUS MUPA,

- OCO3HAHUE LIEHHOCTH HAYYHOH EATENbHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEIOBATEIIbCKYIO AESITEIbHOCTD
WHIMBUAYAJIBHO U B TPYIIIIE;

OBianeHne yHUBEPCAJIbHBIMH yUeOHBIMU
NO3HABATEJbHBIMU ACHCTBUSIMHU:

B) pabota ¢ nHpopMaLHeii:

- BJIQ/IETh HABBIKAMH TTOJIyYeHHs UH(POPMAIUU U3
HCTOYHUKOB PA3HbIX THIIOB, CAMOCTOSITENILHO
OCYIIECTBIISATh MOUCK, aHAJIN3, CHCTEMATU3aLINI0 U
UHTEPIPETANNI0 HHPOPMALIUN PA3TMYHBIX BHIOB
u GpOpM MpeaCTaABICHHUS,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (popMaTax ¢
y4€TOM Ha3HaueHUs1 UHOPMAIINH U LEeJeBOH
ayIUTOPUH, BBIOMpAst ONTHMAIIbHYIO (opmy
NPEACTABICHUS U BH3YAIH3ALNY,;

- OLICHUBATh IOCTOBEPHOCTb, JIETUTUMHOCTD
UH(pOpPMaLINUH, €€ COOTBETCTBUE ITPABOBLIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- HCTIOJIb30BATh CPEACTBAa HHPOPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B PELICHUN
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U
OPTaHU3aLMOHHBIX 33714 C COOJIFOACHNEM
TpeOOBaHUI 3PrOHOMHKHU, TEXHUKU OE30TaCHOCTH
THTHEHBI, PeCypcocOepeKeHNs, TPAaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMAITMOHHON
0e30MacHOCTH;

- BJIQJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMauuu, HHHOPMAITMOHHOH 0€30MacHOCTH
JMYHOCTH,

2




SKCIIEPUMEHTAIIbHBIE 3a/1a4u 110 TeMaM "Metamsl" u "Hemeraser") B
COOTBETCTBUH C NPABWIAMHU TEXHUKH O€30MaCHOCTH MPH 0OpaIeHNH ¢
BEIIIECTBAMH U JJA0OPAaTOPHBIM O0OPYAOBAHUEM; MTPEACTABISATh PE3YIbTATHI
XUMHUYECKOT0 3KCIIEpUMEHTa B (POpPME 3aMUCH yPABHEHHH COOTBETCTBYIOLITNX
peakumii U popMyITUPOBATH BEIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJTU3UPOBATh XUMHUYECKYIO0 HHPOPMALIUIO, TIOIYIaeMYI0 U3
Pa3HBIX HCTOYHHUKOB (CPenCTB MaccoBoil nHpopMaruy, cetb IHTEpHET U
pyTrHe);

- BJIQIETh OCHOBHBIMH METOIAMH HAYYHOTO ITO3HAHUS BEIECTB U
XUMHUECKUX SIBJICHUH (HabroeHne, U3MepPEeHHe, SKCIIEPHMEHT,
MOJIECTTUPOBAHUE),

- YMETb POBOIUTH PACUETHI 10 XUMHUECKUM (POpMYJIaM B yPaBHEHHSIM
XUMHUYECKUX PEAKLUH C UCTIOIb30BaHNEM (PU3MUECKUX BEITUYHH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00bemMa
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMUYECKNE 3HAHUS JJIs1 IPUHATHS PELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaLUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM




OK 04.
A¢pdexruro
B3aUMOJIEHCTBO
BaTh U
paboTtath B
KOJIJIEKTUBE U
KOMaH/Ie

- TOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH M CAMOOTIPEEIICHHUIO;
-OBJIa[ieHNe HaBbIKaMU yueOHO-
HCCIIEIOBATENILCKON, MPOEKTHON U COLIMAIbHOMN
TeSITeNbHOCTH,

OBnaneHue yHUBEpCAIbHBIMU
KOMMYHHKATHBHBIMH JEHCTBUSMHU:

0) coBMeCTHasI e TEbHOCTD!

- MIOHMMATh U UCTIOJIb30BATh MPEHMYIECTBA
KOMaHJHOH W MHANBHIYAJbHOHN padoThI,

- IPUHUMATh LIEJH COBMECTHOMN IeATENbHOCTH,
OPTaHU30BBIBATH U KOOPIUHUPOBATH ACHCTBUS 110
€€ JIOCTHXKEHUIO . COCTaBJISATh TIJIaH IEHCTBUIN,
pacrpenessiaTs poJid C y4eTOM MHEHUH YYaCTHUKOB
00CyK/IaTh pe3yJIbTaThl COBMECTHOH padOTHI;

- KOOPAMHUPOBATH U BBITIOJIHATE pabOTy B
YCJIOBUSIX PEAbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS,

- OCYIIECTBJIATH O3UTUBHOE CTPATETHIECKOE
NOBEJICHHUE B PA3JIMYHBIX CUTYALHSIX, POSIBJISAT
TBOPUYECTBO 1 BoOOpaskeHUe, ObITh HHULIUATUBHBIM
OBrnaneHne yHUBEPCATbHBIMH PETYJISITHBHBIMU
NEeUCTBUAMMU:

I) NpUHATHE ce0sl U IPYTHX JIFOICH:

- IPUHUMATh MOTHBBI H apPTYMEHTBI IPYTHX JIFOAEH
NIPU aHAIIN3€ PE3YIbTATOB e TENbHOCTH,

- IPU3HABATH CBOE MPABO M MPABO IPYTHX JIFOJEH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C
TIO3MLIMHU IPYTOr0 YEIOBEKA,

- YMETb IJIAHUPOBATh U BBIMOJHATh XUMHUUECKUH HKCIIEPUMEHT
(IpeBpaleHys OPraHUYeCKNX BEIIECTB IPU HarpEeBaHUH, MTOJyYECHHE
STUJIEHA U U3yUYEHHUE €r0 CBONCTB, KAUeCTBEHHbIE PEAKLIUY Ha allbJer U IbI,
KpaxMaJl, YKCyCHYIO KHCJIOTY; IeHaTypaLusi OeIKOB NPU HarpeBaHUH,
L[BETHBIE PEAKIIMH OEJKOB; MPOBOANTD PEAKIIUH HOHHOTO OOMEHa,
OTIPENEeNATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKLIMHU Ha CyJbpar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHS; PELIaTh
SKCIIEPUMEHTANIbHBIE 3a/1a4M 1o TeMaM "Metamsl" u "Hemeraser") B
COOTBETCTBUH C NPABWIAMHU TEXHUKH O€30MMaCHOCTH MPH 00paIeHIH ¢
BEIIIECTBAMH U JJA0OPAaTOPHBIM O0OPYAOBAHUEM; ITPEICTABIATE PE3yIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B (POpPME 3aMUCH YPABHEHHUH COOTBETCTBYIOLITNX
peakuii ¥ popMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB

OK 07.
ConelicTBOBATH
COXPaHEHUIO

B o0mactu 3x0JI0rn4ecKoro BOCIUTAHMYS:
- ¢(OPMUPOBAHHOCTD HKOJIOTHIECKOH KYJIBTYPHI,
MTOHUMAHUE BJIMSHUS COUUAIbHO-3KOHOMUYECKUX

- chopMHUpPOBATH MPEACTABICHUS. O XUMUYECKOU COCTABIISIONICH
eCTeCTBeHHOHay‘{HOfI KapTUHbI MUpPaA, POJIN XUMHUHU B ITO3HAHWUN SIBJIEHUU
npUpoabl, B HOPMHUPOBAHNH MBIIUIEHUS U KYJIBTYPbI JINYHOCTH, €€




OKpY Karo e
Cpenbl,
pecypcocbepex
EHHUIO,
PUMEHSITh
3HaHUS 00
U3MEHEHUU
KJIUMarTa,
TIPUHITUITBI
OepeKIUBOTrO
MIPOU3BOICTBA,
3¢ deKkTUBHO
NENCTBOBATH B
Ype3BbIUANHBIX
CUTYaIUsIX

MIPOLIECCOB HAa COCTOSIHUE MPUPOAHON U
COLIMAJIbHON Cpelbl, OCO3HAHUE III00aTBHOTO
XapakTepa 3KOJOTHUECKUX Mpodiem;

- TUIAHUPOBAHKE U OCYLIECTBJICHUE AEHUCTBUI B
OKpY>KaroIleH cpene Ha OCHOBE 3HAHUs LeNei
YCTOMYHUBOIO Pa3BUTHUS YEIOBEUECTBA,
AKTHUBHOE HENPUATHUE NEHCTBUN, MIPUHOCSIIUX
BpeIl OKpY Karollen cpene,

- YMEHHE IPOTHO3UPOBATh HEOIArONIPHUSITHBIC
3KOJIOTHYECKHUE MOCIEACTBUS NPEANPUHIMAEMBIX
JENCTBHM, NPENOTBPAILATh HX;

- paclIMpeHUe OMbITa ACSITENbHOCTH
5KOJIOTMYECKON HaNpPaBJIEHHOCTH,

- OBJIAZICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENILCKON, MPOEKTHON U COLIMAIbHON
JEATEIbHOCTH,




(YHKIIMOHAILHOW MPaMOTHOCTH, HEOOXOAUMOM JIJIst pELICHUS MPAKTUISCKUX
3a/1a4 ¥ SKOJIOTHYEeCKH OOOCHOBAHHOT'O OTHOIICHUSI K CBOEMY 37IOPOBBIO U
MIPUPOAHOI Cpene,

- YMETb COOTIOIATh MPABHJIA SKOJIOTUYECKH 11eJIeCO00Pa3HOrO MOBEACHUS B
OBITY U TPYAOBOH NEATEIHPHOCTH B IENISIX COXPAHEHUS] CBOETO 3I0POBbS U
OKpY>Karolleil NPUPOIHON CPEabl, YUUTBIBATh OMACHOCTb BO3/ICHCTBUS Ha
JKUBBIE OPraHU3MbI ONIPEACIICHHBIX BELIECTB, IOHUMAasl CMBICIT NTOKAa3aTels
MpeaeabHON JONMYCTUMON KOHLEHTPALNU




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOU JUCIIUILINHBI

«XHUMHUSD»
2.1. O6beM JUCHHUNJIHHBI U BUAbI Y4eOHOH padoThl

Bun yueOHoii padoThl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILTHHBI 54
B T.4.

OcHoBHOe cogep:kaHue 46
BT. 4.

TeopeTnyeckoe oOyueHne 20
IPaKTHIECCKHUE 3aHATUS 26
IIpodeccnonanbHO-OpHEeHTHPOBAHHOE  cofepKaHUHe  (coaepKaHHe 6
NPHKJIATHOT0 MOAY.JISI)

BT. 4.

TeOpeTu4ecKkoe oOy4eHue 2
IPaKTHIECCKHUE 3aHATUSA 4
I[Ipome:xxyTouHasi aTTecTanus (3a4er) 2




2.2. TemaTn4yecKuil IJIaH U COAEPRKAHHUE THCLHHIIINHBI

HaumenoBanue Coaepxanue yueOHoro marepuaja (0CHoBHoe U nNpogecCHOHAIBLHO-0PHEeHTHPOBAHHOE), O6Lem 12CoB dopmupyembie
pa3aesioB H TeEM JabopaTopHblie U NPAKTHYECKHE 3aHATHS, PHKJIATHON MOAYJIb KOMMNeTeHIHH
1 2 3 4
Pa3zgen 1. OcHOBBI CTPOEHHS BeleCTBA 6
Tema 1.1. OcHoBHOe conep:kaHue 4 OK 01
Ctpoenue aToMOB | TeopeTH4eckoe 00yueHHe 2
XUMITICCKIX CoBpemeHHass Moziesib CTpoeHHs aToMa. CUMBOJINYECKUH SI3bIK XUMUN. XUMUYECKUH 3JIEMEHT.
SJIEMEHTOB 1 OnexTpoHHas KoHpurypauus aroma. Kiaccupukanms XUMHYIECKUX 3JIEMEHTOB (S-, P-, d-3J1eMEHTHI).
fipupona BanenTHble 3nekTpoHbL. BaneHTHOCTh. DNeKTpOHHAs MPUPOAa XUMUUECKOH CBSI3U. 2
XUMHHECKON DNEeKTPOOTPULIATENbHOCTD. BUIBI XUMUYECKOH CBsA3H (KOBaJICHTHAS, HOHHAS, METAJUTHUECKAs,
CBASH BONOPOJIHAs) U CHIOCOObI ee 0Opa3oBaHus
IpakTnyeckue 3aHATUSA 2
Pemenne 3amaHuii Ha UCHOJB30BAHWE XUMHYECKOW CHMBOJIMKM W HAa3BaHMM COEJUHEHHH IO
HOMEHKJIaType MEXIYHApOJHOIO COK3a TEOPEeTHYECKOM M MPHUKJIAJHOM XUMUU U TPUBUAIBHBIX
HAa3BAaHUH Uil COCTABJICHUS] XUMHUYECKUX (HOPMyJT JBYXAaTOMHBIX COEIUHEHHH (OKCHIOB, CyJNb(UIOB,
THIPUIOB U T.I1.) U IPYTHX HEOPTAHUYECKUX COSNUHEHHUH OTJENbHBIX KJIACCOB. 2
IIpakTuyeckue 3a71aHusl HA YCTAHOBJIEHUE CBSI3U MEXJy CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
NEPUOANYECKUM HW3MEHEHHEM CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX COEAMHEHMH B COOTBETCTBUH C
nojokeHueM lleprnoanueckoi CHCTEMBL
Tema 1.2. OcHoBHOe conep:kaHue 2 OK 01
Ilepronnyeckuit | MpakTHUeCcKHe 3aHATHS 2 OK 02
3aKOH 1 Tabnuua Ilepunonnueckas cucteMa xumudeckux 3yeMeHToB . 1. Menneneesa. @U3n4ECKUl CMBICT
AM. Menneneesa |[1epyonmeckoro sakona 1. Menmeneesa. 3akOHOMEPHOCTH H3MEHEHHS CBOHCTB XHMHUECKHX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CJIIOJKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XHUMHU4YecKoro seMenTa B Ilepuoanueckoii cucreMe. MUpOBO33peHUECKOE U HAyYHOE 3HAUECHUE
Ilepuoanueckoro 3akona . 1. Menaeneesa. [Iporaossr 1. 1. Menneneera. OTKpbITHE HOBBIX 2

XUMHYCCKHX 3JICMCHTOB.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX SaI[aHI/Iﬁ Ha XapaKTepU3aln0 XUMHYCCKUX
3JIeMeHTOB «MeTaIndeckue / HEeMETaUTMUECKUE CBOfICTBa, SJICKTPOOTPULATCIIBHOCTD XUMHUYCCKHUX
SJIEMCHTOB B COOTBCTCTBUU C UX SJICKTPOHHBIM CTPOCHUEM U MMOJIOKCHHUEM B nepnonnqecxoﬁ CHCTEMC




XUMUyecknx anemeHtos .M. MeHpeneesa»

Pasgen 2. Xumunyeckne peakunmu

Tema 2.1.
Tunbi
XUMUYECKNX
peakumi

Tewma 2.2.
ANeKTponmMTUYEeCcKa
A guccoumnaumns u
NOHHbI 06MeH

Pasgen 3.

Tema 3.1.
Knaccugukayus,

OCcHOBHOEe cofeprKaHue

TeopeTuyeckoe oby4eHue

Knaccugukaums n TUnbl XMMUYECKUX peakLuii ¢ ydacTMemM HeopraHuyeckux BelecTs. CocTaB/eHme
YpaBHeHUI peakLnin COeANHEHMS, Pa3/IOKEHMS, 3aMeLLeHNs, 0OMeHa, B T.4. peakuuii ropeHus,
OKWCNEHNS-BOCCTAHOBEHMS.

YpaBHEHUS OKUCNEHUA-BOCCTAHOBMIEHUA. CTeneHb oKucneHns. OKUCAUTeNb U BOCCTAHOBUTESTb.
CocTaB/ieHNe ¥ ypaBHMBaHWNE OKUCINTENbHO-BOCCTAHOBUTENbHbLIX peakumii METOAOM 3/1EKTPOHHOIO
6anaHca. OKUCNNTENbHO-BOCCTaHOBUTE/IbHbIE peakLny B MPUpoae, NPoM3BOACTBEHHbIX NpoLeccax v
XWU3HELeATeNbHOCTU OpraHM3MoB

MpakTnyeckne 3aHATUA

KonnyecTBeHHbIE OTHOLIEHUA B XUMUN. OCHOBHble KO/IMYECTBEHHbIE 3aKOHbI B XUMUKN U pacyeTbl Mo
YPaBHEHUAM XUMWUYECKUX peakunil. Monb Kak eguHuua Konuuyectsa BellecTBa. MonspHas macca.
3aKOoHbl COXpaHeHWs Maccbl U 3Heprun. 3akoH Asoragpo. MonsipHblii 06bem rasoB. OTHOCUTe/bHas
NNOTHOCTb rasoB. PacyeTbl N0 ypaBHEHUAM XMMUYECKUX peakuuii C MCNO/b30BaHMEM Macchbl, 06beMa
(HopManbHble YCNoBKA) ra3os, KOIMYeCTBA BeLlecTBa

OcHOBHOE cofepKaHue

TeopeTuyeckoe oby4eHue

Teopuns 3NeKTPONUTUYECKOW auccoumaummn. VIoHbl. SNeKTPONUTbI, HEINEKTPONUTbI. PeakumMm UOHHOIOo
obmeHa. CocTaBneHMe peakuuii MOHHOTO OOMeHa MyTeM COCTaB/EHWS WX MOMHbIX U COKPaLLeHHbIX
MOHHbIX YpaBHeHUIA. KMCNOTHO-OCHOBHbIE peakLyu. 3ajaHns Ha COCTABNEHNE NOHHbIX pPeaKLuii

CTpoeHMe 1 CBOCTBA HEOPTaHUYECKNX BELLECTB

OCcHOBHOE cofep>KaHue
TeopeTuyeckoe obyyeHue

4 OK 01

2 oK 01
2 OK 04

12
4 OK 01



HOMEHKJIaTypa U
CTpPOEHHE
HEOPTraHUYECKHUX
BELIECTB

[Ipenmver neopranndeckoit xummn. Kimaccudpukanms HeopraHndeckux BeriecTs. IIpocTrie U CIOXKHBIE
BerecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIIECTB (OKCH/BI, THAPOKCHABI, KHCIOTHL, coyn). B3anMocss3b
HEOPTraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmaeckue u aMopgHbie
BEIIECTBA. T UMbl KPUCTAIIIMYECKUX PELIETOK (ATOMHAs, MOJICKYJISIPHAs, HOHHAS!, METAJTHYECKast).
3aBHCUMOCTb (PU3NUECKUX CBOICTB BEIIECTBA OT THIA KPUCTAUIMUECKOH PELIETKH. 3aBUCUMOCTD
XHMHWYECKOW aKTUBHOCTH BEIECTB OT BUJa XUMUYECKOM CBA3U U TUNA KPUCTAIIINYECKON PEIIETKH.
[IprunHEl MHOrOOOpa3Hst BEIIECTB

IpakTnyeckue 3aHaATUSA

HomenknaTypa HEOpraHMUECKUX BELIECTB. HA3BAHHUE BEIECTBA UCXOMS U3 UX XUMHUYECKON (POPMYIIbI
WA COCTaBJIEHUE XUMHUYECKOH (OPMYJIBI HCXOS U3 HA3BAHHUS BEINECTBA 10 MEXKIyHAPOTHON
(MUIOITAK) nnu TpuBHANBbHOM HOMEHKJIATYPE.

Pemenne npakTUdeckux 3alaHUl MO KiIacCU(pUKALIMM, HOMEHKJIAType M XUMHYECKHUM (Qopmynam
HEOPraHMYECKUX BELIECTB PAa3IMYHBIX KJIACCOB (YrapHBIA Tras, YIJIEKHCIBIA Ta3, aMMHAkK, ramieHas
U3BECTbh, HETALICHAS N3BECTh, MUTHEBASI COJA M JPYTUX ). HA3bIBATh U COCTABIIATH (POPMYJITBI X HMUUYECKUX
BEIIIECTB, ONPENEISTh MPUHAMJIEKHOCTD K KIIaccy.

Hcrounukn xumMudeckol nHpopMauu (CpencTs MacCoBol nHGOpMaLuK, ceTb FIHTEpHET U Ipyrue).
ITonck nHpopMaImy O HA3BAHUSIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM hopmyiam

OK 02

Tema 3.2.
dusnko-
XUMHYECKHUE
CBOIICTBA
HEOPTaHUYECKHUX
BEIIECTB

OcHoBHoOe cogepkaHue

TeopeTnueckoe odyuenue

Mertannbl. Obmue pusmyeckue U XUMUYECKHe CBOHCTBa MeTayutoB. CriocoObl MOTydeHus. 3HaueHHe
METAJUIOB M HEMETAUIOB B MNPUPONE U JKU3HEACSATENbHOCTH YenoBeka M opranusMoB. Kopposus
METAJUIOB. BHJIbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usudeckrie M XUMHYECKHE CBOHCTBA HEMETaJUIOB. TWNHWYHBIE CBOHCTBA
HemetayioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIIATypa COequHeHNH HemeTaioB. KpyroBopoTsl
OMOTreHHBIX HJIEMEHTOB B IPUPOAE

XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHX BEINECTB (OKCHIOB, THAPOKCUIOB, KHCIIOT,
coJieii 1 z1p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEINECTB, BOAOPOIHBIX COSTUHEHHIH,
BBICHINX OKCUIOB U THAPOKCHIOB

IpakTnyeckue 3aHATHS

OK 01
OK 02




Tema 3.3.
NaeHTudunkayms
HeopraHN4ecKmx
BELLLeCTB

Paspgen 4.

Tema 4.1.
Knaccugukayus,
CTPOEHUE U
HOMeHKaTypa
OpraHnyeckmnx
BeLLEeCTB

CocTaB/ieHMe ypaBHEHUI XMMWUYECKUX peakuuidi ¢ y4yacTMeM MPOCTbIX W CHOXHbIX HEOPraHNYeckKux
BELLECTB: METa//IOB U HEMETa/I/IOB; OKCUAOB METas/IoB, HEMeTas/loB UM aM(OTepHbIX 3/1EMEHTOB;
HEOPraHWYeCKUX KUCMOT, OCHOBaHWA W am(POTepPHbIX TMAPOKCUAOB; HEOpraHM4Yeckux COneMn,
XapaKTepusyLwmnx nx cBOMCTBa.

PelleHVe NpPaKTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3afaHuii Ha CBOWCTBa, COCTaB, MNOJyYeHUe U
6e3onacHOe WCNONb30BaHWE BaXKHEWLIMX HEOpPraHWYeckMX BewecTB B ObITYy W MPaKTUYeCKoi
[eATeNbHOCTY YeNloBeKa

OCcHOBHOE cofeprKaHue

TeopeTnyeckoe obyuyeHue

PelleHVe 3KCMepvMeHTaNlbHbIX 3afay Mo XMMWYECKUM CBOWCTBAM MeTaifIoB M HeMeTannos, nNo
pacrno3HaBaHWO U MNONYUYEHUIO COEAUHEHWNIA METaNINIOB U HEMETASI/IOB.

NpeHTU(MKaLMs HeopraHMYeckux BeLLEeCTB C WUCMOMb30BaHWEM UX (DU3UKO-XMMUYECKUX CBOWCTB,
XapaKTepHbIX KayeCTBEHHbIX peakuuil. KayecTBeHHble peakuuym Ha Cy/bdar-, KapboHaT- 1 X10pua-
aHWOHbI, Ha KaTMOH aMMOHWMA

CTpoeHuMe v CBOMCTBA OPraHMYeCKnX BeLLecTB

OcHOBHOE cofep>KaHue

TeopeTuyeckoe oby4eHue

MMosiBNeHWe 1 pa3BUTME OPraHNYECKON XUMUN KaK HayKu. [NpeLMeT opraHnM4eckon xummm. MecTto un
3HayYeHNe opraHMyecKor XMMNN B CUCTEME ECTECTBEHHbIX HayK.

XVMWNYECKOEe CTPOEHME KaK MOpALOK COeAWHEeHUs aTOMOB B MOJIEKY/Ie COr/IaCHO WX Ba/IEHTHOCTW.
OCHOBHbIe MOJIOXKEHNS TEOPUM XUMUYECKOTO CTPOEHUS OpraHMYeckumx coefuHeHnin A.M. bytneposa.
YrnepofHbll CKeneT OpraHWM4ecKonW MOJeKY bl. 3aBUCMMOCTb CBOWCTB BeLECTB OT XWUMWUYECKOTrO
CTPOeHNs Monekysn. Vizomepusa 1 n3omepsbl.

MoHATME O (YHKUMOHanbHOW rpynne. Pagukan. [lpuvHUMNbL  KnaccuUKauum  opraHuyeckKux
COeiVHEHWNA.  MexayHapogHas HOMeHK/iatypa W MPUHUUNBI  HOMEHKNATypbl  OpraHuyeckux
COEANHEHNIA.

MpakTnyeckne 3aHATUA

MoHATUE 06 a30TCOAEPXKALLMX COEANHEHUSX, BMONMOMMYECKN aKTUBHBIX BeLLecTBax (yrneBogax, Xupax,
benkax ¥ Ap.), BbICOKOMONEKY/APHbIX  COeAMHeHWsX  (MOHOMep, NOMMMEpP,  CTPYKTYpHoOe
3BeHO)HOMeHKnaTypa opraHUYecknx COeanHeHUn OTAeNbHbIX KNacCoB (HacblleHHbIE, HEHACbILEHHbIe
1 apoMaTUYecKune yrneBofopoAbl, CNPTbl, eHOMbI, anbAernibl, KETOHbI, KAPOOHOBbIE KMCNOTbI U Ap.)

14

OK 01
OK 02
OK 04

OK 01



Tema 4.2.
CsolicTBa
OpraHnYecKmnx
COE[IMHEHWIA

Tema 4.3.
NaoeHTudunkayms

CocTaBfieHMe MOMHbIX W COKPaLleHHbIX CTPYKTYPHbIX (DOPMY/N OpraHM4YecKMX BELLECTB OTAeNbHbIX
KMaccoB, WCNONb3ys WX Ha3BaHWS MO CUCTEMATUYECKOM W TPUBUASIbHON HOMeHKnaType (3TW/eH,
aueTuneH, rAuUepVH, eHon, QopmManbaerng, YKCycHas KWCioTa, FAvuuH). PacuyeTbl MpocTeliLlel
(hopmybl OpraH1YecKo MOMEKy bl, UCXOAA 13 31EMEHTHOro cocTasa (B %)

OcHOBHOE cofeprkaHue

TeopeTuyeckoe obyyeHue

P U3NKO-XUMNYECKNE CBOINCTBA OPraHUYeCKMX COEAUHEHWIA OTAeNbHbIX KnaccoB (0COBEHHOCTU
KnaccuuKkaumm 1 HOMEHKNaTypbl BHYTPM Knacca; rOMOJSIOTMYECKMIA psaj u obwas ¢opmMyna;
n3omMepust; M3nyeckme CBOMCTBA; XMMUYECKME CBOWCTBA; CNOCO6LI NOyYeHUs):

- npejenbHble YrneBofoponbl (ankaHbl U LUKIOanKaHbl). opeHue MeTaHa Kak OAWH M3 OCHOBHbIX
MCTOYHMKOB Temnaa B MPOMbILIIEHHOCTU W 6bITy. CBOICTBA NPUPOAHBIX YTNEBOAOPOLOB, Hax0oXeHue
B MPUPOLE 1 NPUMEHEHMNE aJIKAHOB;

- HenpefenbHble (a/IKeHbl, ankWHbl W anKafueHbl) W apomaTUyeckue Yrnesofopofnbl. [TopeHwue
aueTuneHa Kak UCTOYHWUK BbICOKOTEMMNEPATYPHOrO NiaMeHn 415 CBapKy U pe3ku MeTasoB

- KMCNOpOAcCoAepXallme coefuHeHna (CnmpTbl U PeHOosbl, KAPOOHOBbIE KUCMOTbI M 3(hMpbl, anbiernib
N KETOHbI, XXWPbI, Yrnesoabl). MpakTnyeckoe NpMMeHeHNe 3TUEHTIMKONSA, TNULEepUHa, eHona.
MpuMeHeHWe opmanbaerna, aletanbierna, YKCyCHOM KUCNoTbl. Mblna Kak Conun BbICLUNX
Kap60OHOBbLIX KMC/OT. MotoLLMe CBOMCTBA Mblna

lMpakTnyeckne 3aHATUA

- asoTcofepxalme coefuMHeHUs (aMUHbI U aMUHOKWUCAOTbI, 6enkn). BbICOKOMONEKYNApHbIE
COeAnHeHUs (CMHTEeTUYECKME U BUONOrNYECKM-aKTUBHbBIE). MoOHOMep, NonuMep, CTPYKTYPHOE 3BEHO.
Monnmepun3saLms 3TUNEHa KaK OCHOBHOE HanpaB/eHWe ero 1Cnonb3oBaHus.

[eHeTnyeckas CBA3b MeXAy Knaccamy OpraHMyeckux coefuvHeHuin CBOMCTBA  OpPraHUYeckKmx
COEAVHEHNM OTAEeNbHbIX K1accoB (TpuBManbHas WM MEXAYHapOAHas HOMEHKIaTypa, XMMUYecKue
CBOWCTBa, CNOCOObLI MOMyYeHWs): MpefebHble (a/KaHbl U UMKI0aNKaHbl), HerpeenbHble (a1KeHbl,
AKMHbI N a/IKafiueHbl) U apoMaTUYecKue YrneBofopoabl, CNUPTbl U eHOosbl, KAPOOHOBbIE KWUCNOTbI Y
aupsbl, anbiernibl U KETOHbl, aMUHbI U @MUHOKMC/IOTbI, BbICOKOMOJIEKYNSAPHbIE COeAMHEHNSA. 3afaHus
Ha COCTaB/fIEHWNE YPaBHEHUIA XMMMWUUYECKNX PeakLMil ¢ y4acTeM OpraHMYeCKMX BeLLecTB Ha OCHOBaHMU
MX COCTaBa 1 CTPOEHMS

OCHOBHOE cofeprkaHue

TeopeTuyeckoe obyyeHune

OK 01
OK 02
OK 04

OK 01
OK 02



OpraHnyeckKkmnx

BELLECTB, UX
3HaueHVe

NnpUMeHeHne B

ObITOBON U

MPOU3BOACTBEHHO
AEeATENbHOCTY

yenioBeKa

Pa3pgen 5.
Tema 5.1.
CkopocTb
XMMUYECKUX
peakLmia.
Xumunyeckoe
paBHOBeCKE

Pasgen 6.
Tema 6.1.
lNoHATKE O
pacTBopax

BuoopraHnyeckue coegnHeHuns. TlpumeHeHve ©  6Guonoruyeckas ponb yrnesofos. OKwucneHue
YrNeBofoB - WCTOYHUK 3HEPruM XMBbIX oOpraHusamoB. O61aCcTM NPUMEHEHUS aMUHOKUCNOT.
MpeBpaleHns 6enkoB NUWM B opraHusMe. buonoruyeckme yHKUuM 6enkos. Buonoruyeckue
(YHKL MM XXMPOB. PoNib OpraHMYecKoi XMMmmn B peLLeHnn npobemM NuLLeBoin 6e30nacHOCTM

Ponb OpraHM4yecKoOn XMMWUM B peLueHUMn npobsiemMm 3HepreTUyecko 6e30MacHOCTU, B PasBUTUK
MeAULMHbBI, CO34aHUMN HOBbIX MaTepuasioB, HOBbIX UCTOYHMKOB 3HEPTrUK (a/lbTEPHATUBHbIE UCTOUYHUKHN
3Heprun). OnacHOCTb BO3LENCTBUA Ha XKMBble OpPraHuW3Mbl OPraHWYeCKMUX BeLLeCTB OTAe/bHbIX
Knaccos (YrneBofopofbl, CNUPTbl, (MEHOMbI, X/0POPraHNYecKue MPOU3BOAHbIE, anbAernibl u ap.),
CMbICN NOKa3aTtens npejesibHo A0NyCTUMON KOHLEHTpaLum

KnHeTnuyeckue n TepmogMHaMNUYECKMe 3aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKUX peakLunid
OCcHOBHOE cofeprKaHue

TeopeTuyeckoe obyyeHune

CKOpOCTb peakuuu, ee 3aBMCUMOCTb OT Pas3/IMYHbIX (DAKTOPOB: MPUPOAbLI pearvpyownx BeLLEeCTB,
KOHLEHTpaLMn pearvpylowmnx BewecTs, TemnepaTypbl W NIoOWaguM peakuMOHHOW MNOBEPXHOCTHU.
TennoBble 3IPPEKTbI XUMUYECKUX peakLnit. IK30- U IHAOTEPMUYECKME PeaKL .

OO6paTMMOCTb peakuuii. XMMWUYECKOe paBHOBECME W ero CMelleHue Noj AelCTBUMEM  Pas/IMUHbIX
(haKTOpPOB (KOHLLEHTpauna peareHTOB WM NPOAYKTOB peakuun, LasieHue, TemnepaTypa) 419 co3LaHus
ONTUMa/IbHBIX YCNOBWIA NPOTEKAHUA XUMUYEeCKUX npoueccos. MpuHuun fle-LaTense

MpakTnyeckne 3aHATUA

PelleHne npaKTUKO-OPUEHTMPOBAHHbLIX 3aJaHUn Ha aHann3 (HaKTOpOB, BAMUAIOLWMX Ha W3MEHeHWe
CKOPOCTW XMMUYECKOWN peakuun, B T.4. C MO3NLMIA 3KOMOMMYECKN LenecoobpasHoro noBefeHns B ObITy
N TPYLO0BOIN AeATeNIbHOCTU B LieNAX COXPaHEHUS CBOErO 340POBbSA Y OKPYXatoLLeld NPUPOLHON cpelbl.
PelleHne nNpakTUKO-OPUEHTUPOBAHHbIX 3aflaHW Ha MpuUMeHeHWe npuHumMna Jle-laTtenbe Aang
HaxoXJeHWs Harnpas/ieHUs CMELLEeHUA PaBHOBECUS XMMMWYECKOW peakuunm u aHanu3 (akTopos,
B/IVAIOLLNX HA CMeLLeHMEe XUMNYECKOro paBHOBeCKs

PacTBopbl

OCHOBHOE cofepxaHue

MpakTnyeckne saHATUA

PacTBOpeHMe Kak (M3MKO-XUMUYecKuii npouecc. PactBopbl. Cnocobbl NpUroTOBNAEHWS PacTBOPOB.
PacTtBopuMocTb. MaccoBad [ona pacTBOpeHHoro BewecTBa. CMbICN  Mokasatensa npefensHo
A0NYCTUMOIN KOHLUEHTpaLMK 1 ero UCnosib30BaHUe B OLLEHKE 3KONOrMYeckoi 6e30MacHOCTU.

OK 04

OK 01
OK 02

OK 01
OK 02

OK 01
OK 02
OK 07



[IpaBuia 5KOJOrHYECKH LENeCOOOpPA3HOrO MOBENEHHUs] B OBITY W TPYHOBOW AEATENBHOCTH B LEJSIX
COXPAaHEHHUs1 CBOErO 30POBbs M OKPY)KAIOLIEH MPUPOIHON CPenbl, OMACHOCTb BO3JAEHCTBHUS HA JKUBbIE
OpTraHu3Mbl ONPCACIICHHBIX BCIICCTB. Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX SaI[aHI/Iﬁ Ha
PaCTBOPLI, UCIMIOJIL3YCMBIC B 6bITOBOI>'I u HpOI/ISBOI[CTBeHHOfI ACATCIIBHOCTH YEJIOBECKA

Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue

Pazgen 7.

Xumus B ObITY M NPOU3BOACTBEHHOI 1esITeIbHOCTH YeJI0BeKa

Tema 7.1.

Xumusi B ObITY U
MPOU3BOACTBEHHON
NesATeNbHOCTH
4eJIOBEeKa

OcHoBHoOe cogepkaHue

TeopeTnueckoe o0yuenue

Hosgeiimue nocTmkeHnss XUMHUUECKOW HAYKH M XUMUYECKOH TEXHOJOruu. Ponb Xxumun B obecredueHnn
SKOJIOTUYECKOH, SHEPreTUIeCKOH U NMUIIeBol 0€30MacHOCTH, Pa3BUTUN MeIULMHBI. [IpaBuia moucka u
aHamM3a XUMHYECKOW WH(POpMAlMM M3 pPa3IMYHBIX HMCTOYHUKOB (HayyHas W ydeOHO-Hay4Has
JUTEPATYypa, CPEACTBA MACCOBOM nHpoOpMaIyH, ceTb MHTEpHET)

IpakTnyeckue 3aHATUSA

ITonck W aHanM3 KEWCOB O NMPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOTWH C y4eToM Oyayruein
npoeCCHOHATBHONH  NEATENIbHOCTH 1O  TEeMaM:  BaKHEHIIWE  CTPOUTENIbHBIE  MAaTepHalIbl,
KOHCTPYKLMOHHBIE MaTe€puajbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuanbl MAJsg 3JEKTPOHUKH,
HAHOMATEpHUAJIbl, TEKCTWJIbHBIE BOJIOKHA, WCTOYHMKM OHEPrUH, OPraHUYECKHEe W MUHEPAJIbHbIE
ynoOpeHus1, IEKaPCTBEHHBIE BEIECTBA, OBITOBAS XUMUSI.

3amura: IIpencrasneHne pe3yabTaToB peleHNs KelcoB B fopMe MUHH-TOKJIAa C IPe3eHTauueil

OK 01
OK 02
OK 04
OK 07

IIpomexyTouHas aTTecTALMSA MO JTUCHHUILINHE (324eT)

Bcero

54




3. YCJIOBUSI PEAJTU3AIINUA OBIIEOBPA3OBATEIbHOM U CHUILINHBI
3.1. Tpe6oBaHHsA K MUHUMAJIBHOMY MAaTepPHAJIbLHO-TEXHHYECKOMY o0ecriedeHHI0
Peanmzanms o0meodpa3oBaTeNnbHON AUCUUTUIMHEL TPeOyeT Hanu4ust yueOHOro KabuHeTa XMMHUH.
ObopynoBanne yueOHOro kabuHeTa!

- MOCAJOYHBIE MECTA IO KOJMUYECTBY O0YJarOIUXCS;

- pabodee MeCTO IpenofaBaTes,

- KOMIUIEKT y4€0HO — METOAMYECKONW TOKYMEHTAlNY,

- KOMIUIEKT Y4eOHO — HarJISIAHBIX TOCOOUH;

- CTEHIIBI CO CMEHHBIM HH(POPMALIMOHHBIM MAaTEPUAJIOM,

- CTEHJIBI CO CIPABOYHBIM MaTEPHAJIOM;

- KOMIUIEKT Y4eOHHKOB.

Texuuveckue cpeacTsa 0OyUeHHs:

- KOMIIBIOTEP C JIMICH3MOHHBIM IMPOrpaMMHbBbIM 06ecnequI/IeM, UMEIOIUM BBIXOO B HHTepHeT;
- MyJIbTUMEIUA INPOEKTOP;

- IPUHTED;

- mporpaMMHoOe odecrieueHne o0Iero u npodecCHOHaTbHOrO HAa3HAUCHUS.

3.2. UudopmanuonHoe obecneueHne 00y deHust
Jns peanusanuu mporpammbl OnOmuoTedHsblil (GOHI 00pa3oBaTeNbHON OpraHU3alMd HUMEET

MeYaTHbIE W/WJIHN 3JIEKTPOHHBIE 00pa3oBaTeNibHble U WH(OPMALIMOHHBIE PECYPCHI, PEKOMEHIOBAHHbBIC
IUIS1 UCTIONB30BAHUS B 00Pa30BaTENbHOM IPOLIECCEe, HE CTapIIe IISITH JIET C MOMEHTA M3/1aHUs.

Hepeyens yueOHbIX m3naHuii, UHTEpHET-pECypCOB, NOMOJHUTEIBHON JTUTEPATYPBI
OcHoBHBIE HCTOYHHUKH:

Iabpuensn O.C. Xumus. 11 knacc. ba3oBrelil ypoBeHb: yaeOHUK M.: [Ipoda, 2018
I'abpuensn O.C. Xumus. 10 knacc. ba3oBeiil ypoBeHb: yaeOHUK M.: Ipoda, 2019

Epemun B.B. Xumust: yrnyOnennsiii yposens: 11 kinacc: yuebnuk M. JIpoda, 2020
I'abpuensa O.C., JIpicopa I''I'. Xumus B TecTax, 3aadax U yIpaKHEHUAX M.: Ipoda, 2014
(monymeHo k ucnosib3oBaHuto Ha 3acenanuu [T1K)

D=

JlonoJIHNTe/IbHbIE HCTOYHHKH:
I'abpuemnsta O.C. Xumus B TecTax, 3aaa4ax u ynpaxaeHusx, M.: ML «Akanemusi», 2014
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4. KOHTPO/JIb /1 OLUEHKA PE3Y/IbTATOB OCBOEHMWA OB EOBPA30OBATE/ILHON

Ne OK/MK Mogynb/Pa3gen/Tema

I OcHOBHOe coaep>xaHue

1
11 OKO01
12 OKO01

OK 02

Pasgen 1. OcHOBbI
CTPOEHMA BeLlecTsa

CT1poeHune aToMOB
XUMUYECKUX 3/1EMEHTOB
1 NpUposa XMMMUYeCKow
CBA3M

ONCUMMANHBI

Pe3ynbTat 06yyeHus

dopmynmposaTtb
6a30Bble NOHATUA U
3aKOHbI XMUn

CocTaBnATb XMMNYECcKue
(hopMy /bl COeANHEHWNI B
COOTBETCTBUN CO
CTENEHbID OKUCNIEHNSA
XUMUYECKMX 31IEMEHTOB,
NCXOAA U3 BaJIEHTHOCTU U
3NeKTPOOTpULLaTE/IbHOCTK

MeproAnyecKnii 3aKoH 1 XapakTepn3oBaTb

Tabnuua A.W.
MeHpeneesa

XUMUYECKME 3N1eMEHTbI B
COOTBETCTBUW C KX
MOM0XeHNeM B
NnepuoanYecKon cucteme
XUMUYECKUX 3/IEMEHTOB
O.W. MeHfeneeBa

Tunbl OLEHOYHBIX
MEpOnpusaTHin

1 Tect «CTpOoeHMe aToMOB
XUMWYECKUX 3N1EMEHTOB Y
npMpoja XMMNYECKOMN CBA3U».

2. 3a7jayun Ha cocTaB/ieHune
XUMUYECKUX (hopMYyN
ABYXATOMHbIX COeJMHEHWI
(okcmpos, cynbhnaos, rmapnaos
NnT.M).

3. 3afaHu1a Ha Ucnonb3oBaHne
XMMUYECKON CUMBOIMKN 1
Ha3BaHW COeaNHEHWI MO
HOMEHKNaType MeXayHapoaHOro
CO03a TEOPETUYECKON U
NPUKNAaAHON XUMUA Y
TPMBMa/bHbIX Ha3BaHWI ans
COCTaB/IEHUSA XUMUYECKMX
(hopmyn ABYXaTOMHbIX
coeiHEHNIA (OKCMAOB,
cynbpuaoB, rmapuios U T.N.) U
Lpyrux HeopraHuyeckux
COeANHEHU OTAEeNbHbIX K1accoB

1 Tect «MeTtannunyeckue /
HeMeTanM4ecKre CBOICTBA,
3M1eKTPOOTPULATENIbHOCTL U
CPOLCTBO K 3/IEKTPOHY
XUMMNYECKUX 3/IEMEHTOB B
COOTBETCTBUE C MUX 3M1IEKTPOHHbIM
CTPOEHMEM U MOMOXEHNEM B
nepuoLMyecKor cucteme
XUMUYECKMX anemeHToB [.U.
MeHaeneesa».

2. [MpakTnyeckune 3afaHnsa Ha
YCTaHOBJ/IEHWE CBA3N MeXAy
CTPOEHVEM aTOMOB XUMMUYECKNX
3/1EMEHTOB M NEPUOLMYECKUM
M3MeHeHNeM CBOWCTB
XUMMNYECKUX 3/IEMEHTOB U UX



No

2.1

2.2

OK/MK Mogynbs/Pa3gen/Tema

Pasgen 2. Xumunyeckue

peakuuu

Tunbl XUMNUYECKUX
peakuuii

O o
=
O o

ONeKTpoNmTnYecKas
amccoumaumnst U MOHHbIN
0bMmeH

Pe3ynbTat 06yyeHus

XapakTepu3oBaTb TUMbI
XUMUNYECKNX peakuuii

CocTaBnaTb peakuunn
COeIMHEHMS, Pa3NOXeHNs,
06MeHa, 3amelleHuns,
OKUC/INTENbHO-
BOCCTAHOBUTE/IbHbIE
peakuum

CocTaBnaTb ypaBHEHMUSA
XUMUYECKMX peakLmm
MOHHOro 0bmeHa ¢
yyactuem
HeopraHNM4YecKnx BeLLecTB

Tunbl OLEHOYHBIX
MEepOnpusaTHin

COeAUHEHNIA B COOTBETCTBUM C
nonoxeHunem MNepnognyeckoin
cucTeme.

3. MMpaKTUKO-0pUEHTUPOBaHHbIE
TeopeTnYecKue 3afaHns Ha
XapakTepusaumno XMMnYecknx
anemeHTOB: «MeTannuyeckue /
HeMeTa/IMyecKre CBOWCTBA,
3M1EKTPOOTPULLATENILHOCTL U
CPOACTBO K 3/1IeKTPOHY
XUMUYECKUX 3/1EMEHTOB B
COOTBETCTBUE C UX 3NEKTPOHHbIM
CTPOEHUEM Y NONOXEHMEM B
NepuoanYecKoin cucteme
XUMUYECKNX 3/1EMEHTOB

O.W. MeHpeneesa»

1 3afayn Ha cocTasnieHue
YPaBHEHWUIA peakLii:

- COefVHEHUSA, 3aMeLLeHNs,
pasfioXeHns, 06MeHa;

- OKWUCNIUTENbHO-
BOCCTaHOBUTE/bHbIX peakLumil ¢
ncrnosnb3oBaHMEM MeToAa
3N1eKTPOHHOT0 H6anaHca.

2. 3afja4mM Ha pacyeT maccol
BelLecTsa Uy o6bLéma

rasos Nno M3BeCTHOMY KO/IMYeCTBY
BeLLecTBa, macce UM 06bLEMy
OfHOr0 M3 y4acTBYHOLINX B
peakuun BeLLeCTB; PacyéThl
maccbl (06bEMa, KonnyecTea
BeLLecTBa) NPOLYKTOB peakLuuu,
€C/N OZJHO W3 BELLEeCTB UMeeT
npumecu

1 3afjaHuA Ha cocTaBfieHue
MONEKYNSPHBIX N NOHHBIX
peakuuii ¢ y4acTUeM KUCNOT,
OCHOBaHWIA 1 Conei,
YCTaHOBNEHNE U3MEHEHNSA
KMCNOTHOCTW cpeabl



No

31

32 OKO01

OK/MK Mogynbs/Pa3gen/Tema

Pa3sgen 3. CTpoeHune u
CBOWCTBA
HeopraHn4yecknx
BELLECTB

OK 01 Knaccugukaums,
HOMeHKnatypa v
CTpOeHve

HeopraHN4ecKmx

BELLECTB

D U3NKO-XNMUNYECKME
CBOWCTBaA
HeopraHn4yeckmnx
BELLleCTB

OK 02

Pe3ynbTat 06yyeHus

MccnefoBath CTPOEHME U
CBOWCTBa
HeopraHM4eckmnx
BELLECTB

Knaccugmumposatb
HeopraHmyeckme
BeLlecTBa B COOTBETCTBUM
C UX CTPOEHMEM

YcTaHaBnuMBathb
3aBUCUMOCTb (PU3NKO-
XUMWUYECKNX CBOWCTB
HeopraHM4ecKnx BeLLecTB
OT CTPOEHMS aTOMOB U
MO/IEKY/T, a TaKxXe Tuna
KpPUCTaNIMYeCcKoi
PELLIETKM

Tunbl OLEHOYHBIX
MEepOnpusaTHin

1 TecT «HomeHKnaTypa u
Ha3BaHWe HeopraHN4eckmx
BELLECTB MCXOAA U3 UX
XUMUYECKON hopMy bl UIn
COCTaBNeHVEe XMMUYECKOWA
(hopMy /bl UCXOLA U3 Ha3BaHUA
BeLLecTBa N0 MeXAyHapOoAHO
WA TPUBUATbHOW
HOMEHKaType».

2. 3ajaun Ha pacyeT MacCOoBOIA
01 (Maccbl) XMMNYeCcKoro
anemeHTa (COeAUHEHMNSA)B
Monekyne (cmecnm).

3. MNpakTnyeckune 3agaHns no
Knaccugukaunm, HoOMeHKNaType u
XUMUYECKUM POpMYam
HeopraHMYecKmnx BeLLecTB
pa3IMYHbIX K/1accoB.

4. MNpakTnyecKne 3agaHna Ha
onpeaeneHne XMMMUYeCcKom
aKTUBHOCTM BELLECTB B
3aBUCMMOCTU BMAA XMMUYECKOM
CBA3U U TUNA KPUCTa/IMYECKOM
peLLeTKM

1 TecT «OC06eHHOCTH
XUMUYECKNX CBOMCTB OKCWUAOB,
KUCNOT, OCHOBaHWI, aMPOTEePHbIX
rMAPOKCUAO0B U COMel».

2. 3afjlaHna Ha cocTaB/ieHue
YpaBHeHUA XUMUYECKMX peakLmi
C y4acTueM NPOCTbIX N CNOXHbIX
HeopraHWYyecKnx BeLLeCTB:
OKCW[0B MeTasl/IoB, HEMETas/10B U
aM()OTepPHbIX 3/IEMEHTOB;
HeopraHNM4ecKnx KucnoT
OCHOBaHMUM 1 aMhOTEPHbIX
rMAPOKCUL0B, HEOPraHUYeCKnX
CO/MeN, XapaKTepmnayLmx mx
CBOWCTBA M CNOCOObI NOMyYeHUS.



=
10

3.3

41

4.2

OK/MK Mogynbs/Pa3gen/Tema

OK 01 NpoeHTudunkayms

OK 02 HeopraHM4yeckunx

OK 04 BELLECTB
Pasgen 4. CTpoeHue n
cBolicTBa
OpraHn4ecKmnx
BellecTB

OK 01 Knaccugukayms,
CTPOeHVE U
HOMeHKnaTypa
OpraHn4YecKux BeLLecTB

OK 01  CsoiicTBa OpraHM4ecKmx

OK 02  coenvHeHui

OK 04

Pe3ynbTat 06yyeHus

WccnefosaTb
KayeCTBeHHble peakLuun
HeopraHM4yecKux BeLLEeCTB

WccnepoBath CTpoeHME U
CBOICTBA OpraHMYecKnx
BELLECTB

KnaccugpumuymposaTtb
OpraHuyeckue BeLLEeCTBa B
COOTBETCTBUM C UX
CTPOEHMEM

YcTaHaBnBaTb

3aBUCUMOCTb (PU3NKO-
XUMUYECKUX CBOWCTB

OpraHM4YecKmnx BELWECTB OT
CTPOEHUA MONEKYN

Tunbl OLEHOYHBIX
MEepOnpusaTHin

3. MpaKTUKO-0pNEHTNPOBAHHbIE
TeopeTMYecKye 3aaHns Ha
CBOWCTBA U NONyYeHue
HEopraHMYeCcKMX BELLECTB

1 MpaKTUKO-OpUeHTUPOBaHHbIEe
3aflaHnA No COCTaB/IEHNIO
XUMNYECKNX peakunid ¢ yyacTnem
HeopraHNM4YecKnx BeLLEeCTB,
NCMONb3yeMbIX AN UX
NAeHTU(MKaLNN.

1 3agaHunA Ha cocTaBieHue
Ha3BaHW OpraHNYecKmnx
COeIVHEHWIA MO TPUBUABHOW UK
MeXAyHapoaHO
CUCTEMATUYECKON HOMEHKNaType.
2. 3afjaHna Ha cocTaB/ieHue
MOJHBIX U COKPaLLeHHbIX
CTPYKTYPHbIX (hopmyn
OpraHn4YeckKux BeLLecTB
OTAEeNbHbIX KNaccoB.

3. 3agaun Ha onpegeneHne
npocTeiiwei opmybl
OpraHn4yecKor MosneKysbl, Ucxoas
13 3/1EMEeHTHOro cocTtasa (B %)

1 3agaHunA Ha cocTaBieHue
YPaBHEHUA XUMUYECKMX peakLmi
C yyacTmem opraHuyeckux
BeLLECTB Ha OCHOBAHWUU KX
COCTaBa W CTPOEHNS.

2. 3a4jaHna Ha cocTaB/ieHne
YPaBHEHWUIA XUMUUECKNX peakLuii,
NNNIOCTPUPYIOLLNX XUMUYECKME
CBOICTBA C y4eTOM MexaHW3MOB
NPOTEKaHUA faHHbIX PeakLuin 1
reHeTUYEeCKOW CBA3M
OpraHMyecKux BeLLecTB pasHbIX
K/1acCoB.

3. PacueTHble 3agauun no



=
10

4.3

5.1

6.1

OK/MK Mogynbs/Pa3gen/Tema

OK 01
OK 02
OK 04

NaeHTndukauma
OpraHN4YeckKmnx BeLLEeCTB,
NX 3HAYEHNE U
NpUMeHeHue B 6bITOBON
1 MPOU3BOLCTBEHHO
[eATeNbHOCTY YeNloBeKa

Pasgen 5.
KuHeTnyeckune n
TepMOANHaMMYecKue
3aKOHOMEepHOCTH
npoTeKaHums
XUMUYECKNX peakLui

OK 01
OK 02

CKOpOCTb XMMUYECKUX
peakunii. XMmmnyeckoe
paBHOBecHe

Pasgen 6. Pactsopbl

OK 01
OK 02

lMoHATHE 0 pacTBopax

Pe3ynbTat 06yyeHus

VccnepgosaTb
KayeCTBEeHHble peakuuu
OpraHn4ecKunx
COeAUHEHUI OTLeNbHbIX
Kraccos

XapakTepu3oBaTb
BAUAHME Pa3INYHbIX
(haKTOpOB Ha
paBHOBECKE U CKOPOCTb
XUMWUYECKNX peaKkLmnii

XapakTtepusoaTb
B/IMSHME KOHLeHTpaumm
pearmpyroLx BeLecTs n
TemnepaTtypbl Ha CKOPOCTb
XUMUYECKUX peaKLuii
XapaKTepus3oBaTb
BIMAHWE U3MEHEHNA
KOHLLEHTpaL MK BELLECTB,
peakumun cpefbl v
TemnepaTtypbl Ha
CMeLLleH/ e XMMNYeCKOro
paBHOBecCUA

WccnepoBaTb NCTUHHbIE
pacTBoOpbI C 3afaHHbIMK
XapakTepuctukamm

Pa3nnyaTb UCTUHHBIE
pacTBopbl

Tunbl OLEHOYHBIX
MEepOnpusaTHin

YPaBHEHMAM peakLmii ¢ yyactmem
OpraHMYecKmnx BeLecTB.

1.MpakTnKo-opneHTNpOBaHHbIe
3a/laHu1A Mo COCTaBNEHUIO
XUMUYECKNX peakuuii ¢ yyacTuem
OpraHMyecKux BeLLecTB, B T.4.
NCMONb3yeMbIX AN UX
NOEHTUPUKALMK B ObITY 1
MPOMBILLNEHHOCTU.

[MpaKTUKO-OpUEeHTUPOBaHHbIE
TeopeTUYecKue 3aflaHns Ha
aHa/M3 (HaKTopoB, BAUSIOLMX Ha
M3MEHEHNE CKOPOCTU XUMUYECKOW
peakuun. MNMpakTnkKo-
OpPUEeHTUPOBaHHbIE 33faHnsA Ha
npuMeHeHne npuHuuna fle-
LLlaTenbe Ana HaXxoXaeHus
Harnpas/ieHUs CMeLLeHns
PaBHOBECUA XMMUYECKOWN peakLmn
1 aHann3 (hakTopoB, BAUSAKOLLMNX
Ha CMelLLleHMe XMMNYECKOoro
paBHOBecUs

1 3agauv Ha NpUroToBfieHMe
pacTBOPOB.

2. [1paKTUKO-0PUEHTUPOBAHHbIE
pacyeTHble 3aflaHns Ha
[AMCMNepcHbIe CUCTEMB,
NCNO/b3yeMble B 6bITOBOI U
NPOV3BOLACTBEHHOWN [eATe/IbHOCTU
yenoBeKa



OK/MK Mogyns/Pa3gen/Tema

Tunbl OLEHOYHbIX

Pe3ynbTat 06yyeHus .
MeponpuATHi

MpogeccnoHanbHO-0PpUEHTUMPOBAHHOE COAepXKaHe

OK 01
OK 02
OK 04
OK 07

Pasgen 7.

XumMus B 6bITY U
NPOM3BOACTBEHHOM
[eATeNbHOCTY
yesnoBeka

XuMus B ObITYy 1
NPOW3BOACTBEHHO
[eATeNbHOCTY YeNloBeKa

OueHunBaTb nocneacTsmsa 3awimTa Kelica (C y4yeTom
6bITOBOM 1 OyayLien npodeccnoHanbHOM
NPOM3BOACTBEHHOM [eATeNbHOCTW)
[eATeNbHOCTY YenoBeka

C no3uuymi

9KOJIOrNYeCKoii

6e3onacHoOCTK

OueHuBaTb nocneactsus  Keiic (¢ ydetom byayLuer
6bITOBON K npoeccroHanbHOW
NPOV3BOLCTBEHHOM LeaTeNlbHOCTH)
LeaTeNIbHOCTY YesioBeka ¢ BO3MOXHbIe TEMbI KENCOB:
No3nLNn 3Konornyeckoin 1 MoTtenneHue Kanmarta u
6e3onacHocTH BbICBOBGOXAEHMNE ra3oBbIX
rMLpaToB CO [Ha OKeaHa.
2. bygyuine matepuansl Ana aBua-
, MaLLIMHO- ¥ NPUBOPOCTPOEHUS.
3. HoBble maTepuans! gns
COJTHEYHbIX bGaTtapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTeNbHbIX Mpenaparos



