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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMbBI OBIIIEOBPA-
30BATEJIBHOI'O ITPEAMETA «XUMMUS»

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOM npodeccnoHaJIbLHOI 00pa3oBa-
TeJbLHOI MPOrpaMMbl

O011e00pa30BaTENBHBINA MTPEAMET « XUMUS» SBISIETCS 00s13aTEIHHON YacThIO 00-
11e00pa30BaTEIbHOrO UKIAa 00pa3oBaTEIbHON porpammel B cooTBeTcTBHH ¢ PI'OC
CIIO mo 35.01.20 IMTuenoBo.

1.2. Heau n muiaHupyeMble pe3yJbTaThl OCBOCHHS NMpPeAMeTa

1.2.1. lean 1 3a71a4n npeamMera

dopMUpOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBIIAIONICH ec-
TECTBEHHO-HAY4YHOU KapTUHBI MUpPA KaK OCHOBBI IPUHSATUS PEUICHUM B )KU3HECHHBIX U
IPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOI'O MTOBEJAEHUS B IPUPOTHON cpee.

3agaum npeamera:

1) copmupoBaTh NOHMMAaHKE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKUX IPO-
LIECCOB U SBJICHUN B OKPYXKAIOILIEW cpelie, [IEJTOCTHOM HAyYHON KapTUHBI MUpa, B3au-
MOCBSI3M U B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIIATH (POPMYJIbI HEOPraHUUECKUX M OPTaHMYECKUX Be-
IIECTB, YPABHEHUSI XUMHUUYECKUX PEAKIUM, OOBSICHATH UX CMBIC], UHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKK MPOBEACHHS MPOCTEUIINX XUMUYECKUX IKCIIEPUMEH-
TaJbHBIX MCCJIEIOBAaHUMN C COOJIOICHUEM MPaBUil 0€30MaCHOI0 OOPAILCHHS C BEIIECT-
BaMH U TaOOPATOPHBIM 000PYAOBaHUEM;

4) pa3BUTh YMEHHUS HCIOJb30BaTh WHOOPMAIMI0O XMMHUYECKOTO XapakTepa u3
pPa3JIMYHBIX UCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIbHOCTH U
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MIPOILIECCOB;

6) chopmMupoBaTh MOHMMAHHWE 3HAYMMOCTU JOCTHXKEHMM XMMHUYECKOW HAyKu U
TEXHOJIOTUN JJIs1 pa3BUTHUS COL[MATBHOW U TPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yjbTaThl 0CBOECHHUS 001eo0pa3oBareabHOro npeamera B coorserctsuu ¢ ®I'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa n Hanme-
HoBaHue ¢op-

I[Inanupyembie pe3yibTaThbl 0CBOEHUS MPeAMeTa

MHUPYEMBIX | O6mme IpeameTHbIe
KOMIleTeHIHii
OK 01. Bbibu- | B 4acTH TPy/10BOI0 BOCHHTAHUS: - BIIaJIETh CUCTEMOM XUMUYIECKUX 3HAHHI, KOTOpas BKJIIOYAET:

paTh CrIOCOOBI
peIICHUS 3a1a4
npodeccuo-
HaJILHOU Jies-
TEJIBHOCTH TPH-
MEHHUTEIILHO K
Pa3IUIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYy1y, OCO3HAHHE IICH-
HOCTH MacTepCTBa, TPYI0IIO0HE;

- TOTOBHOCTb K aKTUBHOM AEATEIHLHOCTH
TEXHOJOTUYECKON U COLMAIbHOM Ha-
MPaBJICHHOCTH, CIIOCOOHOCTh WHULINU-
pOBaTh, INIAHUPOBATH U CAMOCTOSITEb-
HO BBITIOJIHATH TaKYIO JCSITEIbHOCTD;

- HIHTEPEC K pa3IMyHbIM chepam mpo-
(dheccOHAIbHOM NIeSITEIbHOCTH,
OBJaeHne yHUBEPCATbHBIMH yue0-
HBIMH NO3HABATEJbHBIMU A€ CTBUSI-
MHU:

a) 0a3oBbIe JIOTHYECKHE AeiiCTBUA.

- CAaMOCTOSTEIHHO (POPMYIIUPOBATH
aKTyaJu3upoBaTh MpoOIeMy, paccMat-
pUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN TIPU-
3HAK WJIM OCHOBAHMUS JJI1 CpAaBHEHUS,
KJ1accupuKauu U 0000IICHHUS;

- ONIPEETATh LIENIU JeATeIbHOCTH, 3a/a-

OCHOBOITOJIATAIOIINE TTOHATHUS (XUMHYECKHI 3JIEMEHT, aTOM, DJICK-
TpOHHAst 000JI0UKa aTOMA, S-, p-, -3JICKTPOHHBIC OPOUTAIIH aTO-
MOB, HOH, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTEIEeHb OKUCJICHUS, XUMHUUECKas CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YTIIEPOAHBIN CKeeT, GyHKIMOHATbHAS TPYyII-
na, paaukal, U30MepHusi, U30MEPbI, TOMOJIOTUYECKUH Psifl, TOMOJIO-
T'H, YIJI€BOJAOPOIbI, KHCIOPO- U a30TCOACPIKAIINE COCTUHECHMUS,
OMOJIOTMYECKU aKTUBHBIC BEIIECTBA (YIJIEBOIbI, KUPBI, OCIKH),
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BLICOKOMOJICKYJISIPHbBIC
COCIMHEHUS, KpUCTAIUINUECKasl penieTka, TUIbl XUMUUECKUX pe-
Ak (OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIC, IK30-1 SHOTEPMU-
YeCKHe, PeaKii HOHHOTO 00OMEHa), pacTBOP, dJIEKTPOJIUTHI, He-
ANEKTPOJIUTBI, FIEKTPOIUTUUYECKAS] TUCCOLMALIUS, OKUCIIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW pEaKUU, XUMUYECKOE
PAaBHOBECHE), TEOPUH U 3aKOHBI (TCOPHSI XUMUYECKOTO CTPOCHHUS
oprannueckux Bemects A.M. ByTiiepoBa, Teopust 3IEKTPOIUTH-
YECKOW auccolMalnu, nepuoanueckuu 3axkon /.M. Menneneesa,
3aKOH COXPAaHEHUSI MaCcChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
SI3bIK XUMUHU, (PAKTOJIOTUUECKUE CBEICHUS O CBOIMCTBaX, COCTaBe,
MOJTy4YeHUH ¥ 0€30TIaCHOM HCIIOJIb30BaHUY BOXKHEHIITUX HEopra-




BaTh MapameTpbl U KPUTEPUU UX JIOCTHU-
KCHUS,

- BBISBJIATh 3aKOHOMEPHOCTH U MPOTH-
BOpEYHS B pacCMaTPUBACMBbIX SIBIICHHSX;
- BHOCUTb KOPPEKTHUBHI B JCATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
1EJISIM, OIEHUBATh PUCKH TMOCIICICTBUI
JIeSITCILHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU
pelIeHUH )KU3HEHHBIX TTPo0JieM

0) 0a30BbI€e MCCJIEA0BaTEIbCKHE I€Hi-
CTBHSL:

- BJIaJICTh HaBbIKaMU y4e€OHO-
UCCIIEIOBATEILCKOM M IPOEKTHOM Jes-
TEJIbHOCTH, HAaBBIKAMU Pa3peIICHUs
po0em;

- BBISIBJISITh IPUYMHHO-CIIC/ICTBEHHBIC
CBSI3M M aKTYaJIM3UPOBATh 3a71a4y, BbI-
JIBUTATh TUIIOTE3Y €€ PEIICHUSs, HaXO0-
JIATH apTYMEHTHI JIsl IOKa3aTeIbCTBA
CBOMX YTBEPKICHUM, 3a]1aBaTh Mapa-
METpPBI U KPUTEPUU PEIICHUS;

- AaHAJIM3UPOBATH MOJYUYCHHBIE B XO/JI€
pelIeHust 3a]1a4u Pe3ybTaThbl, KpUTHYE-
CKH OLICHUBATh UX JOCTOBEPHOCTh, MPO-
THO3UPOBATh U3MEHEHHUE B HOBBIX YCIIO-
BHSIX;

- YM€Th IEPEHOCUTh 3HAHUS B MO3HABA-
TEJIHHYIO ¥ MPAKTUIECKYIO 00JIaCTH

HUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU Jiesi-
TEJIbHOCTH YE€JIOBEKA,;

- YMETb BBISIBIAATh XapaKTEPHbIE MPU3HAKU U B3aUMOCBSI3b U3Y-
YEHHBIX MOHITUH, IPUMEHATh COOTBETCTBYIOIINE MOHITHUS ITPU
OMMCAaHUU CTPOEHUS U CBOMCTB HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB U UX MPEBPAIICHUN; BBISBIATH B3aUMOCBSI3b XUMHUYE-
CKHMX 3HAHUU C MOHATHUSIMU U MPEICTABICHUSIMHU IPYTUX €CTECT-
BEHHOHAYYHBIX IPEAMETOB;

- YMETh UCI0JIb30BaTh HAUMEHOBAHUSI XUMUUYECKUX COCTMHEHUN
MEXIYHAPOIHOTO COK03a TEOPETUUYECKOMN U MPUKIIATHON XUMUU U
TPUBHAJIbLHBIC HA3BaHUSI BAXKHEHIITUX BEIIECTB (3TUJICH, alleTUJICH,
rIMIEpUH, GeHo, popMalibAEeTUl, YKCYCHAsl KUCIIOTA, TJIUIIMH,
yTapHbBIN ra3, yrieKUCIbIi ra3, aMMHaK, raiieHas u3BecTb, Hera-
IIeHas U3BECTh, MUThEBAS CO/IA U IPYTUX ), COCTABIATH (POPMYJIbI
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB, YPABHEHUS XUMUYE-
CKUX PEAKIUH, OOBSCHATD UX CMBICI; TOATBEPKIATh XapaKTep-
HbIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIMMHU IKCIIE-
PUMEHTaMU U 3alUCSMH YPABHEHUN XUMUUYECKUX PEAKIINIA;

- YMETh YCTaHABIUBATh NPUHAJIEKHOCTh U3YUYEHHBIX HEOPTaHH-
YECKUX U OPTAaHUYECKHUX BEIIECTB K OMPEEICHHBIM KllaccaM U
rpynnaM COeIUHEHHM, XapaKTepU30BaTh UX COCTAB U BaXKHEUILINE
CBOMCTBA; OMPEAECIISTh BUbI XUMUYECKHUX CBSI3€H (KOBaJIEHTHAsI,
MOHHAas, METaJNINYeCKasi, BOJOPO/IHAS ), TUIIBI KPUCTALTAUECKUX
PEIIEeTOK BEIIECTB; KIAaCCUDUITIPOBATH XUMUUYECKUE PEAKIINY;

- copMUPOBATh MPEACTABICHUS: O XUMUYECKON COCTaBIIAIOIEH
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUHU B MO3HAHUU
SIBJICHUH TIPUPOJIbI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ QyHKIIMOHATHHOM IPAMOTHOCTH, HEOOXOIUMOM /ISt
pEIICHUS MPAKTUIECKUX 33729 U KOJIOTHIECKA 000CHOBAHHOTO




KU3HEIECATEIBHOCTH;

- YMETb UHTEIPUPOBATh 3HAHUS U3 pas3-
HBIX IPEIMETHBIX 00J1acTel;

- BBIIBUT'aTh HOBBIC UJECH, IIPEJIararhb
OPUTMHAJIBHBIE ITOAXO0IbI U PEILICHU;

- CIIOCOOHOCTD UX HCIOJIb30BAHUSA B I10-
3HABATEJIbHOW U COLIMAIBHON IPAKTUKE

OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOIHOM CPEJIE;

- YMETh MPOBOJUTH PACUETHI IO XMMHUYECKUM (HOpPMYyTIaM U ypaB-
HEHUSAM XUMUYECKUX PEAKIUN C UCIIOJIb30BaHUEM (PU3HUECKUX
BEJINYMH, XapaKTePU3YyIOUIMX BEIIECTBA C KOTUYECTBEHHOU CTO-
POHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJIUYECTBA
BEILIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS IS
MIPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTyallUsAX, CBS-
3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM

OK 02. Ucnomns-
30BaTh COBpE-
MEHHBIE CPEeJICT-
Ba MOUCKA, aHa-
JM3a U UHTEP-
TpeTay WH-
dbopmanuu u
UH(OpMaAMOH-
HBIC TEXHOJIOTHH
JUTS BBITIOJTHE-
HUS 3a/1a4 TIPO-
(dheccHOHAIBHOM
NEeSATeTLHOCTH

B o0Js1acTH HEHHOCTH HAYYHOTO IO-
3HAHUSA:

- c(opMUPOBAaHHOCTH MHUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIIECTBEH-
HOM MPaKTUKW, OCHOBAHHOI'O Ha IAJIO-
re KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HA-
HUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM
MUpE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOU U Y-
TaTeJIbCKON KyJIbTYpPbl KaK CPECTBA
B3aUMOJICHCTBUS MEXKY JIFOAbMU U T0-
3HAHUSI MUPA;

- OCO3HAHMUE [IECHHOCTH HAYYHOM JIEsI-
TEJIbHOCTU, TOTOBHOCTh OCYILECTBIISITh
MIPOEKTHYIO M UCCIEA0BATENbCKYIO JIes-
TEJIbHOCTh UHIUBUIYAIHHO U B TPYTIIIE;
OBJ1aieHNe YHUBEPCAJIbHBIMHU y4e0-
HBIMH MO3HABATEIbHBIMHM /Il CTBUSI-
MH:

- YMETbh [UIAHUPOBATh U BBIIOIHATh XUMHUECKUN SKCIIEPUMEHT
(mpeBpalleHus: OpraHUYECKUX BEIIECTB IIPU HArPEeBaHUU, TIOJTy4e-
HUE TUJICHA U U3yYECHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINU Ha
aNbJIETUbI, KpaxMal, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKOB
MIPU HarpeBaHUM, IIBETHBIE PEAKIIUK OCJIKOB; TPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, ONPEAEIISITh CPEY BOJHBIX PACTBOPOB, KAUECT-
BEHHBIC PEAKIIUU Ha CyIb(}aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTUOH aMMOHHUS;, peIlIaTh SKCIIEPUMEHTAIbHBIC 33]]a4H 110 TeMaM
"Metamubl" 1 "HemeTamibl'") B COOTBETCTBUM C MIPaBUIIAMU TEX-
HUKHU O€30MaCHOCTH MPU 0OpallleHUH C BelecTBaMu U Jabopa-
TOPHBIM 000PYIOBAaHUEM; MIPEACTABIISATH PE3YIbTAThl XUMUYECKO-
ro SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATH BEIBOJIBI HA OCHOBE ATUX pe3yiIbTa-
TOB;

- YMETh aHAJIN3UPOBATH XUMHUYECKYIO HH(HOPMAITIIO, TTOTy4aeMYyIO
U3 Pa3HBIX HICTOYHUKOB (CPEICTB MacCOBOM MH(MOPMAITNH, CETh
WUuTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMU METOJIJaMHU HAYYHOT'O IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJIEHUM (HaOJI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJICTTUPOBAHUE);




B) padora ¢ uHdopmanuei:

- BIIQJICTh HaBbIKAMU TIOJyYEHUS HH-
(opMaruu U3 UICTOYHUKOB Pa3HbIX THU-
IIOB, CAMOCTOSITEIBHO OCYIIECTBIISATh
MIOUCK, aHaJIN3, CHCTEMATU3alUIO U UH-
TepIpeTanuo HHPOPMAIMHU pa3IndHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

- CO371aBaTh TEKCTHI B Pa3JINYHBIX QOp-
MaTax ¢ y4eTOM HazHa4deHHs nH}opma-
IIUU U [I€JICBOM ayIUTOPUH, BBIOUpAsI
ONTUMAaJIbHYIO (POPMY TIPECTABICHUS U
BU3yaIH3aIliH;

- OIICHUBATh IOCTOBEPHOCTH, JIETUTUM-
HOCTb WH(OPMAIIH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-3TUYECKUM
HOpMawm;

- HCII0JIb30BATh CPEJCTBA MH(POpMAIH-
OHHBIX U KOMMYHHUKAIIUOHHBIX TEXHO-
JIOTHI B pelIeHUH KOTHUTHUBHBIX, KOM-
MYHHUKATHUBHBIX M OpraHU3allMOHHBIX
3a/1a4 ¢ coOMI0IcHUEeM TpeOOBaHUH -
TOHOMHKH, TEXHUKU O€30MMaCHOCTH, TH-
THEHBI, pecypcocOepekeHusl, PaBOBbIX
Y DTUYECKUX HOPM, HOpM HH(POpMAITH-
OHHOM O€30MaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U
3alKThl HHPOpMaLUU, UH(HOPMAIUOH-
HOI 0€30ITaCHOCTH JINYHOCTH,

- YMETh MPOBOJUTH PACUETHI IO XMMHUYECKUM (HOpMYyTIaM U ypaB-
HEHUSM XUMUYECKUX PEaKIUi C UCIIOJIb30BaHUEM (DHU3HUECKUX
BEJINYMH, XapaKTEPU3YyIOIIUX BEIIECTBA C KOJIMYECTBEHHOU CTO-
POHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) ra30B, KOJIUYECTBA
BEILIECTBA; UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI
MIPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsAX, CBS-
3aHHBIX C BEIIECTBAMH U UX NPUMEHEHUEM




OK 04. Dddexk-
THBHO B3aHUMO-
EeNCTBOBAThL U
paboTaTh B KOJI-
JICKTUBE U KO-
MaH]ie

- TOTOBHOCTb K CaMOPa3BUTHIO, CAMO-
CTOSITEJILHOCTH U CAMOOIPEACIICHUIO;
-OBJIaJICHUE HaBBIKAaMHU y4eOHO-
HCCJICIOBATENIbCKOM, POECKTHOM U CO-
IIHATBHOM NeSITEIbHOCTH,

OBJ1aieHNe YHUBEPCAJIbHBIMUA KOM-
MYHMKATUBHBIMH I€HCTBUSAMMU:

0) coBMecTHAasI 1esSITeJIbHOCTD.

- IOHUMATh U UCTIOJB30BaTh MPEUMY-
IECTBA KOMAHIHOW Y MHJUBUYaIbHOU
padoThI;

- MPUHUMATH 1I€JI1 COBMECTHOM Jiesi-
TEJILHOCTU, OPTAaHU30BBIBATH U KOOP IH-
HUPOBATH JIEUCTBUSA MO €€ JOCTHUKEHUIO:
COCTaBJIAITh IUIaH JACHCTBUM, pacnpeie-
JATh POJIA C Y4€TOM MHEHUH y4aCTHHU-
KOB 00CYXJaTh PE3yIbTaThl COBMECT-
HOM paboTHI;

- KOOPJIMHUPOBATH M BBITIOJIHATH PabOTy
B YCJIOBUSIX PEAJIbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETH-
YECKOE MOBECHUE B PA3JIMUHbBIX CUTYa-
[USIX, IPOSIBIIATh TBOPUECTBO U BOOO-
paxkeHue, ObITh MHUIIMATUBHBIM
OBJjiaeHne yHUBEPCATbHBIMH pery-
JSITUBHBIMM JIeHCTBUSIMMU

I') IPUHSATHE ceOsl U APYTUX JIIO/Aeii:

- IPUHUMATh MOTUBBI U APTYMEHTHI

- YMETbh IUIAHUPOBATH U BBITIOIHATh XUMHUECKUN SKCIIEPUMEHT
(mpeBpalieHus OPraHMYeCKUX BEIIECTB IPU HArpeBaHUU, MOTyYe-
HUE TUJICHA U U3YYECHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIINU Ha
aJbJIETUIbI, KpaxMaJl, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKOB
IIPY HArpeBaHUU, [IBETHBIE PEAKIIUU OEJIKOB; MPOBOJAUTH PEAKIINU
MOHHOTO O0OMEHa, ONPEIENISTh CPely BOJHBIX PACTBOPOB, KauecCT-
BEHHbIE PEAKIIMHU Ha CYIb(}aT-, KapOOHAT- U XJIOPU/I-AHUOHBI, HA
KaTUOH aMMOHUS; pEIIaTh SKCIIEPUMEHTAIbHBIEC 33Ja4H 110 TEMaM
"Metamubl" u "HemeTamibl'") B COOTBETCTBUM C MPaBUIaMHU TEX-
HUKU O€30IMTaCHOCTH MPU 0OpaIlleHUH C BEleCTBaMHU U Jlabopa-
TOPHBIM 000PYI0BAHUEM; MPEICTABIISITH PE3YJIHTAThl XUMHUYECKO-
ro SKCrepuMeHTa B (hopMe 3aucu ypaBHEHUNH COOTBETCTBYIOIITUX
peakiui 1 GopMyIMPOBaATh BEIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB




JOPYTUX JIOJEH IIPU aHAIIN3€E Pe3yJIibTa-
TOB JIEATEIIBHOCTH;

- IPU3HABATh CBOE MPABO U IIPaBO JIpy-
T'UX JIIO/IEN Ha OLIMOKH;

- pa3BUBaTh CIIOCOOHOCTh NOHUMATH
MUD C ITO3ULHUH IPYTOTO YEJIOBEKa,

OK 07. Copneii-
CTBOBaTh COXpa-
HEHUIO OKPY-
JKAIOIIEH CpEbl,
pecypcocbepe-
YKEHUIO, TPUMeE-
HATH 3HAHUS 00
M3MCHEHUH
KJIUMaTa, IpUH-
IUTIBI OEPEKITH-
BOT'0 MPOU3BO/I-
cTBa, 3pdek-
THUBHO JIEHCTBO-
BaTh B UPE3BbI-
YalHBIX CUTYa-
IHSTX

B o0J1acTH 3K010rH4€CKOro BOCIHUTA-
HHSA:

- c(OpMHUPOBAHHOCTH IKOJIOTUUECKOU
KYJIbTYpbl, TIOHUMAHUE BIUSHUS COLU-
aJbHO-3KOHOMHUYECKHUX ITPOLIECCOB Ha
COCTOSIHUE TPUPOAHON U COLMATBHON
Cpebl, 0CO3HAHKE TTI00AIBHOTO XapaK-
Tepa IKOJOTHUECKUX MTPOoOIIeM;

- IUITAHUPOBAHUE U OCYLIECTBJICHUE JICH-
CTBHM B OKPY’KAIOLIEH CpEAE HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOTIO Pa3BUTHS
YEJIOBEUECTBA;

AKTUBHOE HEIPUITUE NECUCTBUM, IPUHO-
CALIIMX BPE OKPYKAIOIIEH CPELE;

- YMEHHE MTPOTHO3UPOBAThH HEOIaronpu-
ATHBIE DKOJIOTUYECKUE MTOCIIEICTBUS
MPEATPUHUMAEMBIX JIEUCTBUM, TPEIOT-
BpalllaTh UX;

- pacuIMpeHue OnbITa ACATEIHLHOCTH
HKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4e€OHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U CO-

- chopMHpOBATh NPEACTABICHUSA: O XUMUUECKON COCTaBIISAIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIX XUMHUH B IO3HAHUU
SIBJIEHUI NPUPOJbl, B GOPMUPOBAHUN MBILUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOJUMOMN 115
pelIeHus] IPAKTUYECKUX 3a7a4d U SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM CpEJIE;

- yMeTb cOOJII01aTh MPaBUiIa IKOJIOTHUECKH 11€1€CO00pa3HOro Mo-
BeJICHUS B OBITY U TPYIOBOM JIEATEIBHOCTH B LIETSX COXPAHEHHUS
CBOETO 37J0POBbS U OKPYKAOLIEH MPUPOJTHON CPE/Ibl; YUUTHIBATH
OIMaCHOCTH BO3/ICHCTBUS Ha KUBbIE OPTaHU3MBI OIMPEIEICHHBIX
BEIIECTB, MOHUMAs CMBICII ITOKa3aTeNsl MPEACTbHON JOMYCTUMON
KOHIICHTpAIUU




LIMAJIbHOM JeSITEeIbHOCTH;

[1IK 2.3. ITpous-
BOJIUTb, TIepepa-
OaTwIBaTh U
XPaHUTh JOTMOJI-
HUTEJIbHYIO
MPOYKITHIO
ITYEJIOBO/CTBA:
MaTOYHOE MO-
JIOYKO, TIPOTIO-
JIUC, IIBETOYHYIO
TBUIBITY.

B yacTu TPy10BOr0 BOCIIMTAHMS:

- TOTOBHOCTb K TPYyy, OCO3HAHHE IICH-
HOCTH MacTEpCTBa, TPYI0IHO0HE;

- TOTOBHOCTb K aKTUBHOM JIESTSIHLHOCTH
TEXHOJIOTMYECKOM M COLIMaJIbHOM Ha-
MPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMH-
pOBaTh, INIAHUPOBATh U CAMOCTOATEIIb-
HO BBITIOJIHSTH TAKYIO JIESATEIBHOCTB;

- TOTOBHOCTB K CAMOPAa3BUTHIO, CAMO-
CTOSITEJILHOCTH U CAaMOOIIPEETICHHUIO;

- HIHTEPEC K pa3IMyHbIM chepam npo-
(dheccHOHAIBbHOM JIeSITEIbHOCTH,
-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCJIE0BATEIIbCKOM, TPOECKTHOM U CO-
[IHATBHON NeSITEIbHOCTH,

cOpMUPOBAHHOCT, ~ yYMEHUH  coOdrofaTh  IpaBuUia

DKOJIOTHYECKU LIEJIECO00PA3HOTO MOBEACHUS B OBITY U TPYILOBOU

ACATCIBHOCTH B OCIAax COXpaHCHUA CBOCTO 3A0POBbA

U OKpYXalolleil IPHUPOIHOM Cpelpl, OCO3HAaBaTh ONACHOCThb

BO3 [ CUCTBUSA Ha KHNBBIC OpTraHU3MBbI orpca CJICHHBIX

OpraHMYeCKUX BEIIECTB, IOHMMasg cMbica mnokazarens [I/IK,
NOSICHATh ~ Ha  [puUMepax  crmocoObl  yYMEHBIIEHUS U
IIPEJOTBPAICHUS WX BpPEIHOIO BO3JCHCTBUSA Ha OpraHU3M

YCJIOBCKA,

10



2. CTPYKTYPA U COAEP KAHME OBIHIEOBPA3OBATEJIBHOTI'O IIPE/I-

META «XUMMUS»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padoThI

Bup yueOHoi padoThI Oo6bem B
yacax
0O0bem 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI0 NpeaMeTa
O0uuii 00bEéM 108
OCHOBHOE cO/Iep:KaHue 72
B T. 4.:
TEOpETHIECKOoe 00yUeHHUE 30
MPAKTUYECKUE 3aHATHUS 38
KOHTPOJIbHBIE pa0OThI 3
caMOCTOsTeNIbHas paboTa 36
IIpome:kyTOoUHAS aTTECTAIIMA:
nudpepeHInpOBaHHBIN 3a4eT 1
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2.2. TemaTu4ecKuii IVIaH U COAEPKAHME TIPeIMeTAa

Haumenosa- Conep:xkanue y4eOHOro matepuasa (0OCHOBHOE M NPO(eCCHOHAIbHO- ObLe ®opmupye-
. beM 4a-
HHeE pa3iejioB | OPHMEHTHPOBAHHOE), JIA00OPATOPHBbIEC M NMPAKTHYECKUE 3AHATHSA, IPUKJIATHOH MO- MbIe KOMIIe-
COB
U TeM ayJb TeHIUHU
1 2 3 4
1 cemecTp — 39 yacos
Pazgen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
CrpoeHnue aro-
MOB X¥MITde- Teopernueckoe o0yuenme 2
K - v o
CKHX SIEMCH- | CoppemenHas Mofenb CTpoeHHs atoma. CHMBOIMYECKUH S3BIK XHMHH. XUMUYECKHit
TOB
OB HIPHPOMA |5 pepment. DitekTpoHHas KoHbUrypamus aToMa. Kiaccndukamys XMMHYECKHIX IEMEHTOB
XUM
uHecKon (s-, p-, d-ayemenThI). BasienTHBIE 371€KTpOHBI. BajgeHTHOCTh. DIEKTPOHHAS PUPOA XH- 2
BSI3U . .
CBA3 MUYECKON CBSI3U. DJIEKTPOOTPUIIATEILHOCTh. BUIbI XUMUYECKON CBsI3U (KOBaJICHTHAS,
MOHHAs, METANTUYECKas, BOAOPOJIHASI) U CITIOCOOKI €€ 00pa3oBaHUs
IpakTHuyeckue 3aHATUSA 2
Pemenne 3amannii Ha UCHOJIB30BAaHUE XUMHUYECKON CUMBOJIMKH U Ha3BaHUMN COEIUHECHUN
0 HOMEHKJIATYpPE MEXKIYHApPOJHOrO0 COK03a TEOPETHUYECKON M MPUKIAJHOW XUMUU H
TPUBUAIBHBIX Ha3BAaHUU JIJISi COCTABICHUSI XUMUYECKUX (POPMYJIT IBYXaTOMHBIX COCIMHE-
HUM (OKCUAOB, CyJIb(UIOB, TUAPUAOB U T.M.) U JIPYTUX HEOPraHUYECKUX COCIUHCHUUN 2

OTACJIBHBIX KJIACCOB.

[IpakTueckue 3a1aHusi HA YCTAHOBIIEHUE CBSA3U MEXIY CTPOCHUEM aTOMOB XUMHUUYECKUX
BJIEMEHTOB U NMEPUOAUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKHMX JJIEMEHTOB M MX CO-
€IMHEHU B COOTBETCTBUH C IOJIO)KEHUEM [Ieprnoanieckoi CUCTEMBI.
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Tema 1.2. OcHoOBHoOe coep:xaHue OK 01
ITepunoanye- OK 02
cKkii sakon u | IPAKTHYECKHE 3aHATHS
Tabnmua J.1. [lepnoanueckas cucreMa xXuMudeckux diemMeHToB .M. MenaeneeBa. @usnueckui
Menneneesa cMmbici [lepuoanmdeckoro 3akona JI.11. MennaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS

CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMHU ITPOCTHIX U CIOKHBIX BEIIIECTB B CO-

OTBETCTBHHM C IOJOKEHUEM XMMHUUYECKOro 3jieMeHTa B [leproanueckoit cucreme. Mupo-

BO33PEHUYECKOE U HaydyHOe 3HaueHue [lepunoanueckoro 3akona [{.1. Menaeneesa. [1po-

rHo3bl [I.. MenaeneeBa. OTKpPBITHE HOBBIX XUMHUYECKUX AJIEMEHTOB.

Penrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN HA XapaKTEPU3ALIAIO

XUMUUYECKHUX JIEMEHTOB «MeTaminueckue / HeMEeTaNInueCKUe CBOMCTBA, DIEKTPOOTPHU-

[ATEIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX AJIIEKTPOHHBIM CTPOECHUEM U

ITOJIOKEHUEM B IIEPUOAUYECKON CHCTEME XUMUYECKUX 351eMeHTOB J[.11. MenneneeBay
Paznen 2. XuMudeckue peakiuu
Tema 2.1. Tu- | OcHOBHOe coepKkaHNe OK 01
Bl XUMHYe-

CKHUX pEaKiui

Teopernueckoe o0yueHue

Knaccudukanust 1 TUIIBI XUMHUYECKUX PEAKIMM C y4aCTUEM HEOPTraHUYECKUX BEIIECTB.
CocrapieHue ypaBHEHUM peakIuii COeIMHEHMs, pa3JI0KEeHUs, 3aMeIlIeHUsI, 0OOMEHa, B T.4.
peakiuii TOpeHusl, OKUCICHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUs1 OKUCIICHUSI-BOCCTaHOBIICHUS. CTeneHb okucieHust. OKUCIUTENb U BOCCTAHO-
BUTENb. COCTaBJICHHE U YPABHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUN Me-
TOJIOM DJIEKTPOHHOTO OanaHca. OKUCIUTENHHO-BOCCTAHOBUTEIIBHBIC PEAKITUU B PUPOJIE,
MIPOU3BOCTBEHHBIX MPOIECCaX U )KU3HEACATEIIbHOCTH OPraHu3MOB

IIpakTHyeckue 3aHATHSA

KonuuecTBeHHble OTHOMICHUS B XUMHUHU. OCHOBHBIC KOJIMYECTBEHHBIEC 3aKOHBI B XUMHU U
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pacyeTsl 0 YpaBHEHUAM XMMUYECKHX peakuuid. MoJib Kak €JuHUIA KOJIMYECTBA BEIlle-
cTBa. MousipHass macca. 3aKOHBI COXPaHEHHUsI MacChl M 3HEpruu. 3aKoH ABoraapo. Mo-
JspHBIA 00beM razoB. OTHOCHUTENbHAS TJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHHSIM XH-
MUYECKHX PEAKLIUN C MCIOJb30BAHUEM MAacChl, 00beMa (HOpMaJbHbIE YCJIOBHS) ra3oB,
KOJIMYECTBA BEUIECTBA

Tema 2.2. OcHoBHOE coJiep:KaHue 5 OK 01
DIIEKTPOJIUTH- OK 04
Teopernueckoe o0yueHue 2

YyecKasi IUCCOo-
HUaliA M MOH- | Teopust 3JIEKTPOJUTAYECKON aucconnranuu. MOHBI. DNEKTPONHUTBI, HEANEKTPOIUTHL. Pe-
HbIH OOMEH aKIMK HOHHOTO 0OMeHa. CocTaBiieHHE peaKIMil MOHHOIO0 0OMEHa TyTEM COCTaBIIEHUS HX 9
MOJIHBIX U COKPAUIEHHBIX MOHHBIX ypaBHEHUW. KHCIOTHO-OCHOBHBIE PEAKIMU. 3aIaHHs
Ha COCTABJICHHE NOHHBIX PEAKIINI1
JlaGopaTopHble 3aHATHS 2
JlabopaTtopHas padota “TUrnbl XUMUYECKUX pEAKIUN .
HccnenoBanue TUIIOB (110 COCTABY U KOJIMYECTBY UCXOJIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) 9
U IPU3HAKOB XUMHUYECKUX peakiuil. [IpoBenenue peakinii HOHHOTO 0OOMEHa, onpeserne-
HUE CpeJibl BOJHBIX PACTBOPOB. 3aJaHUsl HA COCTABJIICHHE HOHHBIX Peaknn
KonTpoJubHas
CtpoeHue BemecTBa 1 XMMUYECKHE PEaKIINU 1
padora 1
Pa3znean 3. CrtpoeHue u CBOMCTBA HEOPIraHUYECKHUX BelIEeCTB 15
Tema 3.1. OcHoOBHOE coJep:KaHue 4 OK 01
Knaccuduxa- OK 02
Teopernueckoe o0yueHune 2
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11, HOMEHKJIa-
Typa U CTpoe-
HUE HEOpraHu-
YECKUX BEIICCTB

[Ipenmer Heoprannyeckoit xumun. Knaccupukanus Heoprannueckux Bemiects. [IpocTeie
U CJI0’KHBIE BellecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEUIECTB (OKCUIbI, THIPOKCUbI, KH-
CJIOTBI, COJIN). B3aMOCBSI3b HEOPraHUYECKUX BEILECTB. ArperaTHble COCTOSIHUS BEIECT-
Ba. Kpucramumueckue u amopgHbie BeniecTBa. TUIIBI KpUCTAIMYECKUX PEIIETOK (aTOM-
Hasi, MOJIEKYJISIpHAsl, MOHHAsI, METa/NIn4YecKasi). 3aBUCUMOCTb (PU3UUYECKUX CBOWCTB BE-
IIECTBA OT TUIIA KPUCTAJUINYECKOM perieTku. [IpuunHbl MHOrooOpa3us BELIECTB

HpaKaneCRne 3aHATUA

Homenkiatypa HeopraHuyecKHUX BEIECTB: Ha3BaHUE BEIIECTBA UCXO/IA U3 UX XUMUYe-
CKOM (hOPMYJIBI UJTM COCTABJICHHE XUMUYECKON (hOPMYJIIbI UCXO/IS U3 HA3BaHUS BEIIECTBA
o mexayHapoaoi (MIOITAK) uinu TpuBHanbHOM HOMEHKIIATYPE.

Pemenune mpakTuueckux 3adaHui MO KiIacCU(UKAIUM, HOMEHKJIAType U XUMHYECKUM
dbopmysiaM HEOPraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB (YrapHbIM Ta3, yriaeKUCIbIA
ras, aMMuak, raiieHasi U3BeCThb, HeraleHas U3BeCTh, TUThEBAs COAa U APYTUX): HA3bIBaTh
Y COCTaBIIATH (POPMYJIBI XUMUUECKUX BEIIECTB, OMPEACIATh MPUHAJICHKHOCTD K KJIaccy.
Nctounuku xumuyeckoit nHdopmaiuu (CpeacTs MaccoBoil nHdopmanuu, cetb MuTep-
HeT u apyrue). [louck nadopMannu no Ha3BaHUSAM, UIESHTUPUKATOPAM, CTPYKTYPHBIM

dbopmynam

IIK 2.3

Tema 3.2. Ou-
3UKO-
XAMUYECKHUE
CBOMCTBA HEOP-
FaHUYECKUX
BEIIECTB

OcHoOBHOE coaep:xaHue

Teopernueckoe o0yueHune

Mertamibl. O0Oume gpuznyueckre U XMMHUYECKUE CBOMCTBAa MeTaioB. CrocoObl mosyde-
HUA. 3HAaYEHUE METaUIOB M HEMETAJUIOB B MPHUPOJE U KU3HEAEITEIIbHOCTU YelOBeKa U
OpraHU3MOB.

Hemeramnbl. OOmue ¢u3nyeckue M XMMUYECKHE CBOMCTBA HEMETAUIOB. THUIUYHBIE
cBoiictBa HeMmeTauioB [V— VII rpynn. Knaccudukanuss 1 HOMEHKIaTypa CO€IUHEHUN
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

OK 01
OK 02
IIK 2.3
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XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCUICCTB (OKCI/II[OB, ruapo-

KCHJIOB, KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX Be- 2
IIECTB, BOJIOPOJIHBIX COCTMHEHUM, BHICITUX OKCUIOB U TUAPOKCUIOB
IpakTHuyeckue 3aHATHS 3
CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIIUN C YYaCTUEM IMPOCTHIX U CIOXKHBIX HEOP-
TAaHUYECKUX BEIIECTB: METAUIOB U HEMETAIUIOB; OKCUIOB METAJJIOB, HEMETAVIOB U aM-
(OTEpHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCJIOT, OCHOBAaHUH M aM()OTEPHBIX THAPOKCH-
JIOB; HEOPTAHUYECKUX COJIEN, XapaKTEPU3YIOIINUX UX CBOMCTBA. 3
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHX 3aJaHU Ha CBOICTBA, COCTAB,
MoJIy4eHHe 1 0€301MacHOEe UCIIOIb30BAHNE BAKHEUIITUX HEOPTAaHUUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKOM AEATEIbHOCTU YEIOBEKA
Tema 3.3. OcHoBHOE coep:KaHue 3 OK 01
Nnentuduka- OK 02
JlabopaTopHble 3aHATHSA 2
1Sl HEOPTaHU- OK 04
YCCKHX BCILICCTB | JlTabopaTopHas pabota «neHTudukains HEOPraHMUECKUX BEIIECTBY.
Pelienne 3kcriepuMEHTAIBHBIX 33/1a4 IO XUMHYECKUM CBOMCTBAM METAJIJIOB M HEMETAJI-
JIOB, TIO PACMO3HABAHUIO U MOJYYEHUIO COETUHEHUI METaJIOB U HEMETAJIJIOB. 5
Nnentudukaius HEOPraHMIECKUX BEIIECTB C MCIOJIb30BAaHUEM UX (DU3HKO-XUMHUYECKUX
CBOMCTB, XapaKTEpPHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHUS
KonTpoJubHas .
CBONCTBa HECOPTaHUYECKUX BEILIECTB 1
padora 2
CamocrosiTesibHast paboTa 10
[ToaroToBKa K YCTHOMY MJIM MUCHMEHHOMY OIPOCY IO YYeOHHKY, KOHCTIEKTY, HTep- 4

HET-pecypcam.
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[ToaroroBka mpe3eHTaIy 1Mo TeMaM Ha BbIOOp oOydaroiierocs: «3aBUCUMOCTb XUMUYE-
CKOM aKTMBHOCTH BEILIECTB OT BUJA XUMHYECKOU CBA3U U TUIIA KPUCTAILUINYECKOU pe-
meTkn», « Koppo3us MeTaJioB: BUABI KOPPO3UH, CIIOCOOBI 3aIITUTHI METAIOB OT KOPPO-
3UNY.

Pa3nea 4.

CTpOGHI/Ie U CBOJCTBA OPraHMveCKMuX BEIIECTB

24

Tema 4.1.
Knaccuduxa-
1S, CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEIIICCTB

OcHoOBHOE coJiep:KaHue

Teopernueckoe o0yueHnue

[Ipenmer oprannueckor XuMud. MecTo U 3HaYEHUE OPTaHNYECKON XUMHUHU B CUCTEME €C-
TECTBEHHBIX HaYK.

XHUMHUYECKOE CTPOEHUE KaK NOPSJIOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO UX Ba-
JeHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPUM XUMHUYECKOIO CTPOCHHSI OPTaHUYECKHX CO-
equHeHnii A.M. BytiiepoBa. YTriepoaHbI CKEJIET OPraHUYECKOM MOJEKYJbl. 3aBUCHU-
MOCTBb CBOMCTB BEILIECTB OT XUMHUYECKOI'O CTPOEHU MOJIEKYJI. I30Mepus U n30MephI.
[Tonsitue o PyukuonanbHoi rpynmne. Paaukan. [IpuHnune! kaaccudukanuu opraHude-
CKUX COCIUHEHUU. MeXIyHapoHasi HOMEHKJIATypa U MPUHLUIBI HOMEHKJIATYpPbl Opra-
HUYeckux coequHeHui. [lonarue o0 a3oTcoaepKalux COeAMHEHUAX, OMOJIOTUYECKH aAK-
TUBHBIX BelllecTBax (YrjieBoAax, xKupax, Oejkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEIUHe-
HUAX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckune 3aHATHS

HoMenknaTypa opraHMYecKuX COEAUHEHUM OTAENIbHBIX KJIacCOB (HACHILLICHHbIC, HEHA-
CBIIIICHHBIE U apOMAaTHUYECKHUE YIJIEBOJAOPOJbI, CIUPTHI, (DEHOJBI, adbJeTUbl, KETOHHI,
KapOOHOBBIE KUCTOTHI U Jip.) CocTaBieHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX Gop-
MYJI OPraHUYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB, UCIOJIb3Ysl MX HA3BAHUA IO CUCTEMa-
TUYECKOW W TPUBHUAJILHOW HOMEHKJAType (9TWJICH, alleTWIeH, riaulepuH, ¢genoiu, dop-
MaJibJIeTu, YKCyCHas KUCIoTa, TIUMIKH). PacyeTsl npocreiiiiei popMysibl OpraHuueCcKou

OK 01
IIK 2.3
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MOJIEKYJIbI, UCXOISl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaolicTBa opra-
HHUYCCKHUX CO-
CJIMHECHUM

OcHoOBHOE coaepxkaHue

17

Teopernueckoe o0yuenme

— MpefeNbHbIC YTICBOAOPOABI (aJKaHbI U IUKIOATKaHbI). | OpeHre MeTaHa Kak OJIUH W3
OCHOBHBIX MCTOYHHMKOB TEIJIa B TPOMBIIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX yIJie-
BOJIOPOIOB, HAXOXKJICHHE B TIPUPOJIE ¥ MPUMEHEHHE aJTKAHOB,

— HeTIpeAeNbHbIC (AIKSHBI, AIKHHBI M aJTKaJUCHBI) H apOMATHYECKUE YTIICBOIOPOIBI.
OU3NKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTAENbHBIX KJIaccoB (0CO-
OeHHOCTH KJiacCU(UKAIMU U HOMEHKJIATyphl BHYTPHU KJIAcCa; TOMOJIOTHUECKUH P U
obmast popmyna; uzomMepus; GU3NUYECKUE CBOMCTBA;, XUMHUUYECKHUE CBOWCTBA; CIOCOOBI
MOJTyYCHUS)

OK 01
OK 02
OK 04
IIK 2.3

IIpakTHyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COCTUHEHUN OTIENbHBIX KJIACCOB (TpUBHAIbHAS U MEXIyHa-
pOJIHasi HOMEHKJIATypa, XUMUYECKUE CBOWMCTBA, CIIOCOOBI TIOJyUYeHHUsI): MpeeabHbIe (all-
KaHbl U IIUKJIOAJIKAHBI), HETIPECIbHbIC (AJIKCHBI, aIKUHBI M aJKaJueHbl) U apoMaTHye-
CKHE€ YTJIEBOJOPOAbI, CHUPTHI M (hEHOJIbI, KAPOOHOBBIE KUCIOTHI U dPHUPHI, AJIbJICTHABI U
KETOHBI, aMHUHBI 1 AMHUHOKHCJIOTBI, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS. 3aJlaHusl Ha CO-
CTaBJICHUE YPABHEHUN XMMHYECKUX PEAKIUN C yUACTUEM OPraHUYECKHUX BEIIECTB HA OC-
HOBAHWH UX COCTaBa U CTPOCHUSA

KonTpoabHas p

abora 3a 1 cemecTp.

CamocrosiTeibHas padora

10

[ToaroToBKa K YCTHOMY MJIM MMCBMEHHOMY OIPOCY MO YY4eOHUKY, KOHCTIEKTY, HTep-
HET-pecypcam.
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[ToaroToBka pedepara no TeMaM Ha BbIOOp oOyuaromierocs: «IlosiBjeHue u pa3Butue
OpPraHUYECKON XUMUU KaK HayKn», «[ OpeHue aleTuieHa Kak MCTOYHUK BbICOKOTEMIIEe-
paTypHOTO IJIaMEHU JIJI CBAPKU U PE3KU METAILIOBY.

2 cemectp — 33 yaca

Tema 4.2.
CaolicTBa opra-
HUYECKHX CO-
CJIMHECHUM

OcHoBHOE coJiep:KaHue

Teopernueckoe o0yueHnue

OU3NKO-XUMUYECKHUE CBOMCTBA OPraHUYECKUX COCAMHEHUH OTAENbHBIX KJIaccoB (0Co-
OCHHOCTH KJACCHU(PHUKAIMU W HOMEHKJIATYpbl BHYTPH Kjacca; TOMOJOTHYECKHI s |
obmast popmyna; uzomMepus; (puznueckue CBONCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTyYeHUs ):

— KHCJIOPOJICOACPIKAIIINE COSAMHEHUS (CITUPTHI U (PEHOIIBI, KAPOOHOBBIC KUCIIOTHI U 3 HU-
PBI, AJIBACTHIBI U KETOHBI, JKUPBI, YIJIeBOIbl). [IpakTHYecKOe MPUMEHEHUE STUIICHTJIMKO-
ns1, runepuHa, ¢enona. [Ipumenenune dbopmanbaeruaa, alneTaibAernia, YKCYCHOU KH-
c0Thl. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIa

— a30TCcoJIeprKalie COeTMHEHUs (AaMUHBI 1 aMUHOKHUCIIOTHI, Oenku). BeicokoMounekysip-
HbI€ COEJMHEHUS (CUHTETHYECKHE U OMOJIOTHYECKU-aKTMBHbIE). MoOHOMep, MOJIUMep,
CTPYKTYpHOE 3B€HO. llonnmepusanus sTuineHa Kak OCHOBHOE HAIIPABIICHUE €0 MCIOJIb-
30BaHUA.

I'eneTnyeckas CBI3b MEXKAY KJIACCAMU OPTaHUYECKUX COCIMHEHUN

IIpakTHUyeckune 3aHATHS

CocraBneHue cxem peakiuii (B TOM 4Kclie M0 IPeII0KeHHBIM LETIOYKaM MPEBPAIICHHUI ),
XapaKTEPU3YIOMINX XUMUYECKUE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIENbHBIX Kiac-
COB, CITOCOOBI MX MOJYYEHUS M HA3BAaHUE OPraHMYECKUX COEIMHEHUU MO TPUBUAIBHOU

OK 01
OK 02
OK 04
IIK 2.3
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VI MEKIyHApPOIHON CHCTEMAaTUYECKOW HOMEHKIIATYPE.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aaHUM HA CBOMCTBA OpraHHUYe-
CKMX COCIMHEHUH OTIIEJIBbHBIX KJIACCOB

JIaGopartopHas padota “IIpeBpalieHsI OpraHUnYeCcKUX BEUIECTB MPU HAarpEeBaHUU .
[Tomy4yeHue 3TuIEHa U U3yYEHUE €r0 CBOMCTB. MOJEIMPOBAHUE MOJIEKYT U XUMHUYECKHUX
IIPEBPALCHUN Ha IPUMEpE 3TaHa, STUJICHA, AallETWICHA U JIp.

Tema 4.3.
Unentuduka-
IS OpraHuye-
CKHUX BECIIIECTB,
UX 3HAYCHHE U
IIPUMCHCHHE B
OBITOBOM U TPO-
HU3BOJICTBEHHOM
JIeSITeIbHOCTH
YyeloBeKa

OcHoBHOE coJep:KaHue

Teopernueckoe o0yueHune

buooprannueckue coenuHenud. llpumeneHne u Ouosiormueckass poJib YIJIEBOJOB.
OxuciieHre yriaeBoJ0B — UCTOUYHUK SHEPTUH KUBBIX OpraHu3MoB. O0iacTi NpUMEHEHUS
amMuHOKHUCHOT. [IpeBpaiienus OenkoB MU B opranusme. buosornueckue (QyHKIHMH
0enkoB. buosornueckre QyHKIUU )KUPOB.

Ponb oprannyeckoil XMMUU B pelIEHUU MPOOJIEM SHEPreTUYECKON O€30aCHOCTH, B pa3-
BUTHUU MEIMIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB, HOBbIX HCTOYHUKOB 3HEPIUH (aJIbTEP-
HATUBHbBIE UCTOYHUKH 3HEpPruu). OMacHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3Mbl Opra-
HUYECKUX BEILECTB OTIEIbHBIX KJIACCOB (YIJIEBOAOPOABI, CIIUPTHI, PEHOJIBI, XJIOpOpra-
HUYECKHE MPOU3BOAHBIC, aJIbACTUIBI U JIP.), CMBICI MOKAa3aTeNs MPEAeIbHO AOMYCTUMOM
KOHLIEHTpaLu

JlaGopaTopHble 3aHATHS

JlaGoparopHas paboTta: “UneHTudukaius OpraHMueCKUX COCAMHEHUM OTIEIbHBIX KJlac-
COB”

Nnentudukaius opraHudecKUX COCIMHEHUN OTIAEIbHBIX KJIACCOB (Ha IpUMEpE ajibJeru-
JIOB, Kpaxmalia, YKCYCHOW KHCIIOTBbI, OCJKOB M T.II.) C HCIOJb30BaHUEM HX (PHU3UKO-
XUMHUYECKUX CBOWCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. Jlenarypamms 6enka npu

HarpeBaHuu. l[BeTHbie peakiuu OenkoB. BO3HMKHOBEHHME aHATUTHUYECKOTO CHUTHAja C

OK 01
OK 02
OK 04
IIK 2.3
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TOYKHM 3PCHUA XUMHNYCCKHUX IPOLECCCOB IIPU IMPOTCKAHUA KaueCTBECHHOM peakunun, 1mo3Bo-
JI)IIOIHCP'I I/II[CHTI/ICI)I/IHI/IpOBaTB MMPCIOKCHHBIC OPTAHNYICCKUC BCIICCTBA

KonTpoJubHas
pabora 3

CTpyKTypa U CBOMCTBA OPraHUYECKHUX BELIECTB

CamocrosiTtesibHasi paboTa

[ToaroToBKa K yCTHOMY MJIM MMCBMEHHOMY OIIPOCY IO YUEOHHKY, KOHCIEKTY, HTep-
HEeT-pecypcam.

[ToaroroBka gokiazaa mo teme: «Poab opraHnuecko XUMHUH B PEIICHUHN TTPOOJIeM MH-
IEBOM OE€30MTaCHOCTI.

Pa3nea S.

Kunernveckne u TepMOAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX
peakuum

CkopocTh xu-
MUUYECKUX peaK-
UH.
XHUMHYECKOE
paBHOBECHE

OcHoBHOE€ CoacpKxaHue

Teopernueckoe o0yueHue

CKOpOCTh peakuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAaKTOPOB: MPUPOJBI PEArupyrOIINX
BEILIECTB, KOHIICHTPALIMN PEATMPYIOIIMX BELIECTB, TEMIIEPATYPhI U IUIOMIAIA PEAKINOH-
HOIl moBepxHOCTU. TeruoBbie Y3PPEKTbl XUMHUUECKUX peakuuid. JK30- U SHAOTEpMUYE-
CKHE, PCaKLIHH.

OObpatumocTh peakuuii. XMMHUECKOE PAaBHOBECHE U €T0 CMEIIECHUE MO JEHCTBUEM pa3-
JUYHBIX (PAKTOPOB (KOHLEHTpAIUsl peareHTOB WM MPOAYKTOB PEaKI1H, JaBJIECHUE, TEM-
nepaTypa) JUisl CO34aHusl ONTUMAIBHBIX YCIOBUN MPOTEKAHUSI XUMHYECKUX IPOLIECCOB.

OK 01
OK 02
IIK 2.3
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[Tpranmn Jle [larense

IIpakTnyeckue 3aHATHS

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHAMW3 (PAKTOPOB, BIUSIOMNX Ha
M3MEHEHHE CKOPOCTH XMUMHUYECKON Peakiuy, B T.4. C MO3UINI SKOJOTHUYECKH IEIeC000-
PA3HOTO MOBENCHUS B OBITY M TPYAOBOM JEIATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 370-
POBbBS U OKPY’KAIOLIEW IPUPOAHON CPEBI.

Pemenne npakTMKO-OpMEeHTUPOBAaHHBIX 3aJlaHUI Ha puMeHeHue npuHuumna Jle-Ilarense
JUI HAXOXKJICHUsl HAIIPABJIEHUsI CMEIICHUsI PABHOBECHUS XMUMHUYECKOM PEaKLUU U aHAJIU3
(bakTOpOB, BIUAIONINX HA CMEIIEHUE XUMHUECKOTO PABHOBECHSI

OK 01
OK 02
IIK 2.3

Pa3nea 6.

PacTBOpBI

Tema 6.1.
[TonsiTue o pac-
TBOpax

OcHoBHOE coaep:xaHue

Teopernueckoe o0yueHune

PactBopenue kak ¢uznko-xumuueckuil mnporecc. PactBopbl. CriocoObl MpUTrOTOBIECHUS
pactBOopoB. PactBoprmocTs. MaccoBast 10151 paCTBOPEHHOTO BemecTBa. CMBICIT MTOKa3a-
TEJA MPENEIbHO JOIyCTUMOM KOHLEHTPALMU U €ro MCIIOJIb30BAHUE B OLICHKE JKOJIOTH-
YeCKOi 0€30MacHOCTH.

[IpaBuiia 5KOJIOrMUECKH 11€1€CO00PAa3HOT0 MOBEACHUS B OBITY U TPYJIOBOU JI€ATEIBHOCTH
B LIEIISIX COXPAHEHMs CBOETO 30POBbS U OKPYKAIOLIECH NMPUPOIHOU CPEIbl; ONACHOCTH
BO3JICHCTBHSI HA KUBBIE OPraHU3MBbI ONPEEIICHHBIX BEIIECTB.

Pemenne nmpakTHKO-OpHEHTHPOBAHHBIX PACUYETHBIX 33JlaHWll Ha PacTBOPHI, UCIOJIb3Ye-
MbI€ B OBITOBOM M MPOU3BOJCTBEHHOM NESITEIHLHOCTH YEJIOBEKA

OK 01
OK 02
OK 07
IIK 2.3

Tema 6.2. Uc-

OcHOBHOe coaepxkaHue

OK 01
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CJE0BaHUE JlaGopaTopHble 3aHATHS OK 02
CBOMCTB pac- OK 04
TBOPOB JIaboparopHas pabdota «lIpuroroBieHue pacTBOPOB». 11K 2.3
[IpuroToBneHne pacTBOpPOB 3aJaHHON (MaccoBOil, %) KOHLEHTpaluu (C NPAKTUKO- ’
OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OIIPEIETICHUE CPEIBI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB
IIpogeccnonaibHO-OPHEHTHPOBAHHOE CO/IePKaHMe (CoxepKaHue MPUKJIATHOTO MOAYJIS)
Pasznen 7. XuMuUs B ObITY U IPOU3BOACTBEHHOM AEATEJIbHOCTH Y€J10BEKA OK 01
OK 02
Xumus B ObITy |OCHOBHOE CO/IepKAHME
Y TIPOU3BOJICT- OK 04
BEHHOI 11es- Teopernyeckoe 00yyenue OK 07
TEJIbHOCTH Ye- IIK 2.3

JIOBCKaA

Hogeiimue 10CTHXKEHNUS XUMAYECKON HAYKH U XUMUYECKON TEXHOJIOTUU. POJIb XuMuu B
00eCTICUCHUN SKOJIOTHYECKOM, DHEPreTHUYECKON M THILIEBOM OE30MacHOCTH, Pa3BUTHU
MenuiuHbl. [IpaBuia moucka u aHanuza XMMHAYECKOW MH(OpMaLMK U3 pa3IMdYHBIX HUC-
TOYHHMKOB (Hay4yHasi U y4eOHO-Hay4Has JUTeparypa, CpeAcTBa MacCoBOM MH(OpMaIuH,
ceTb MIHTEpHET)

IIpakTHyeckue 3aHATHS

[Touck 1 aHaIN3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJOTUK C YUYETOM
Oymyrieit mpodeCcCHOHAIBHON JISITEIBHOCTH 10 TeMaM: BaXKHEHIIE CTPOUTEIbHBIC Ma-
TepUajbl, KOHCTPYKIIMOHHBIE MaTEpHUalbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepHUasbl IS
3JICKTPOHUKH, TEKCTUJIbHBIE BOJIOKHA, UICTOYHUKH 3HEPIUH, OPTAHUYECKUE U MUHEPAIb-
HbIE y100pEeHUs, JEKApCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUSI.

3ammTa: [IpencraBieHne pe3ybTaTOB PEIICHUsT KEHCOB B JopMe MUHHU-JOKIIAIA C TMpe-
3eHTallueH

JAunddepeHunpoBaHHbINi 3a4eT
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CamocrosiTesibHast paboTa

[ToaroToBKa K YCTHOMY MJIM MUCBMEHHOMY OIPOCY MO YU4eOHUKY, KOHCTIEKTY, HTep-

HET-pecypcam. 4
[ToaroToBka mpe3eHTanuu 1o Teme: «HanoMmarepuaibny 4
Hroro 72
Bcero 108
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3. YCJI0OBMS PEAJIM3AIIUUA ITPOT'PAMMBI OBIEOBPA30OBATEJIBHO-
I'O ITPEIMETA

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecreve-
HHIO

s peanuzainuu nporpaMMbl MpeAMeTa JOJDKHBI OBITh MPEyCMOTPEHBI Cie-
JYIONIME CIIeUabHbIE MOMENIECHUs: YUeOHbI KaOMHET XUMHUH W/UITU Y4eOHOU XUMU-
4YeCcKOH J1adopaTopum.

OOopynoBanune yueOHOro kKabuHeTa (HAIJIsIAHBbIE MOCOOMS): HAOOPHI IIAPO-
CTEP>KHEBBIX MOJIEJICH MOJIEKYJ, MOJENM KPUCTAJUIMYECKUX PEIMIETOK, KOJUIEKINU
MPOCTHIX U CJIOKHBIX BEIIECTB U/HIIM KOJUICKIIUH MOJIMMEPOB; KOJIJIEKIUS TOPHBIX TO-
poa U MHUHeEpasioB, Tabnuia MenjeneeBa, yueOHble (UIbMBI, HUGPOBBIE 00pa3oBa-
TEJIbHBIE PECYPCHI.

TexHnueckue cpeacTsa 00y4eHUsi: KOMIIBIOTEP C YCTPOMCTBAMU BOCIPOU3BE-
JE€HUs 3BYyKa, IPUHTEP, MYJIbTUMEANA-TIPOEKTOP C SKPAHOM, MYJIbTUMEIUNHAS JOCKa,
yKa3Ka-Ipe3eHTep AJisl MPEe3eHTalUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUIETKU-KaNeIbHUIbI, TEPMOMETPBI, MUKPOCKOTI, JIYMbl, IPEAMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MPOOKHU, (poHApUKH, HAOOP PEaKTUBOB, CTEKJISH-
HBbIC MMAJIOYKH, IITATUBBI JJI MPOOUPOK; MEPHBIC IHJIUHJIPHI, BOPOHKH CTEKJISTHHBIC,
BOPOHKH JICNHUTENbHBIC ITauHaApudeckue (50-100 mu), cTynku ¢ mectukoMm, hapdopo-
BbI€ YAILIKH, MUHLETHI, QUIbTPbI OyMa)KHbIE€, BaTa, MapJisl, YACOBBIE CTEKJIA, AJIEKTPO-
IUTUTKH, Ta0OpaTOPHbIE IITATUBBI, CHUPTOBBIE TOPEIKU, CIIMYKH, TPUOOp AJIs MOTyYe-
HUS Ta30B (WM mpoOupKa € ra300TBOJHON TPyOKoOH), AepkaTtelu s MPOOUPOK,
CKIISIHKH Il XpaHEHUsl PEAKTHBOB, Pa3JaTOUYHbIC JIOTKHU; XMUMHUYECKHEe cTakaHbl (50,
100 u 200 mu1); mIMaTenu; MUHIETHI; TUTEJbHBIE LWL, CEKYHIOMEPHI (TailMephl),
MepHbie Tpooupku (Ha 10-20 M) u mepubie Koi0bI (25, 50, 100 u 200 M), BoasHAs
OaHs (MM TEPMOCTAT), CTEKJITHHBIC MAJIOYKH; KOHWYECKHUE KOJIOBI Jytst TUuTpoBanus (50
u 100 Mi1); MHAUKATOPHBIC TIOJIOCKU 7151 onipenenenus pH u ctangapTHas UHAMKATOP-
Has IIKaia; YHUBEpPCAIbHbIA MHAMKATOP; numneTku Ha 1, 10, 50 mu (uim go3aTopsl Ha
1, 5 u 10 mu), OropeTku [Jisi TATPOBaHUS, MeIuUMHCKUE mnpuibl Ha 100—150 Mo, na-
OopaTopHbIe W/UIIM aHAIUTUYECKHE Bechl, pH-MeTphl, CylniabHbIi mkad, u ap. gsado-
paTopHOE 000pYyIOBaHHE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. JIns peanusaruu mporpamMmbl OMOIHOTEUHBIN (OHA 00pa3oBaTEIHLHOM Opra-
HU3ALMK JOHKEH UMETh MeYaTHbIE W/WIIM AJIEKTPOHHBIE 00pa3oBaTelibHble U UH(POP-
MallMOHHBIE PECYpPChl, PEKOMEHJOBAHHbBIE ISl MCHOJb30BaHMUS B 00pa30BaTEIbHOM
npoliecce, He cTapiie 5 JIET ¢ MOMEHTa U3JaHusl.
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2. PekoMeHTyemMbIe TICYaTHBIC U3AAHUS 10 Pean3aIuu 00eo0pa3oBaTeILHOTO
npeaMeTa MPeACTaBICHbl B METOAMYCCKHX PEKOMEHIAIMIX 10 OpPTaHu3alud o0yde-
HUSL.

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHHUA OBLHIEOBPA30-
BATEJIbBHOI'O IIPEJMETA

KoHTposib U olieHka pe3yiabTaToB 00y4YeHHUs! OCYIIECTBISIETCS MPENoaaBaTesieM
B IIpoliecce MPOBEACHUS MPAKTUYECKUX 3aHITHN U TaOOpaTOPHBIX pabOT, TECTUPOBA-
HUS, & TAK)KE BBITOJIHEHHS] O0YYAIOIIMMUCS UHIANBUYAbHBIX 3aJaHul, IPOEKTOB, HC-
cienoBanuil. Pe3ynbrarel 00ydeHHs ONpeAeaioT, YTO 00ydaromuecs T0KHbI 3HATh,
MOHUMATh U ICMOHCTPUPOBATH MO 3aBEPIICHUHN U3YUYEHUS MPEIMETA .

Jlns dhopMupoBaHuUsl, KOHTPOJIE U OLEHKH PE3YyJIbTaTOB OCBOCHHUSI Y4EOHOM
npeaMeTa UCIOIb3YeTCsl CUCTEMA OIEHOYHBIX MEPONPUSTUM, MPEICTaBIISIONIAs CO-
00l KOMILIEKC YYEOHBIX MEPOIPHUSITHH, COIIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHUS U

chopmyurpoBanHbix ¢ yaeroM @I'OC COO (npeaMeTHbIe pe3yibTaThl M0 MPEAMETY)
u @I'OC CIIO.

OK/TI Mo- Tunbl OLEHOYHBIX MEPO-
Ne Pe3yabTart 00yuyeHust .
K nyans/Pa3nen/Tema NPUATHI
| | OcHoBHOE conepikaHue
1 ®opmyaupoBath 0a-
Pazgea 1. OcHoBBI pMyJHp
30Bble MOHATHSA U 3a-
CTPOCHUS BelecTBa
KOHBbI XUMHUH
1.1 |OK 01 |Crpoenue atomoB |CoctaBnsath xumuue- 1. Tect «CtpoeHue aToMOB

XUMHYECKHUX DJIE-
MEHTOB U MPUPOJIA
XUMHYECKOU CBA3U

ckue GopMyJibl COeIH-
HEHUI B COOTBETCTBUH
CO CTENCHBIO OKHCIIC-
HHSI XUMHUYECKHUX dJIe-
MEHTOB, MCXOJISI U3 Ba-
JIEHTHOCTH U 3JIEKTPO-
OTPUIIATEILHOCTH

XAMHAYECKHUX DJIEMEHTOB U
IPUPOJIa XUMHYECKOH CBSI-
31

2. 3a;aun Ha COCTaBJICHUE
XUMHUYECKUX (HOpMYJT TBYX-
ATOMHBIX COCTMHEHUM (OK-
CUJIOB, CYJIb(UIOB, THAPUJIOB
U T.IL).

3. 3agaHus Ha WUCIOJIL30Ba-
HHE XUMHYECKON CUMBOJIMKHU
1 Ha3BaHUM COCAMHEHUM 1O
HOMEHKJIaType MEXKIyHapOI-
HOI'0 COK03a TEOPETUYECKOU U
MPUKJIATHON XUMUU U TPUBH-
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MEPO-
NPUATUHI

AJIbHBIX Ha3BaHHUU JJISI CO-
CTaBJICHUSA XUMHYECKUX
dbopMyJT TBYXaTOMHBIX CO-
€IMHEHUM (OKCHUJIOB, CYJIb-
buI0B, TUAPUIIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX CO-
€INHCHNN OTIEJILHBIX KJIac-
COB

1.2

OK 01
OK 02

[lepnonnuecknii 3a-
KoH 1 Tabmua J[.1.
MenneneeBa

XapakTepu3oBaTh XHU-
MHYECKHE DJICMEHTEI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B MEPUO-
JIMYECKOM CHUCTEME
XUMHYSCKHMX PJICMCH-
toB [[.11. Menpaeneena

1. Tect «Metamnuueckue /
HEMETAJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJCTBO K AJIEKTPOHY XHU-
MHYECKHX JIEMEHTOB B CO-
OTBETCTBHE C UX IJIEKTPOH-
HBIM CTPOCHHUEM U TOJI0KE-
HUEM B IIEPUOIUYECKOMN CHUC-
TeME XUMHYCCKUX DJICMECHTOB
JI.1. MennaeneeBay.

2. ITpakTryeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB XMMHUYE-
CKHMX 2JIEMEHTOB U MIEPHUO]IH-
YeCKHM H3MEHEHHUEM CBOMCTB
XAMUYECKHUX 3JIEMCHTOB U UX
COE€IMHEHUN B COOTBETCTBUH
¢ nnonoxenuem Ileprnonnue-
CKOM CHCTEME.

3. IIpakTuko-
OPUEHTUPOBAHHBIE TEOPETH-
YeCcKHe 3aJIaHMs Ha XapaKTe-
pHU3AIMI0 XUMUYECKUX dJIe-
MEHTOB: «MeTamnnueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY XH-
MHYECKHX JIEMEHTOB B CO-
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MEPO-
NPUATUHI

OTBETCTBHE C UX DJIEKTPOH-
HBIM CTPOCHHUEM U MOJIOKE-
HHUEM B NEPUOJANYECKOMN CHC-
TEME XUMMHUUYCCKHUX DJICMECHTOB
J.1. MenneneeBa»

Pa3zngen 2. Xumunue-
CKHe peaKkuuu

Xapakrepus3oBathb
THIIbI XUMHYECKHX
peaxkuui

KonTtpoJsabnas padora
«CTpoeHne BelecTsa u
XUMHUYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBisaTe peakuuun
COEIMHEHHSI, pa3iio-
»KeHus, oOMeHa, 3a-
MEIIEHUs1, OKUCIIH-
TEIBbHO-
BOCCTAaHOBUTEIIbHBIC
peakuuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUN pEAKIIUI:

— COCIMHCHUS, 3aMEIIICHIS,
pazyioxeHusi, 0OMeHa;

— OKHUCJIUTENIbHO-
BOCCTaHOBUTEJIHHBIX PEaK-
IIUH C UCTIOJIb30BaHUEM Me-
TOJa DJIEKTPOHHOTO OayiaHca.
2. 3a1a4M Ha pacyeT MacChl
BellleCTBAa WU 00bEMa

ra30B 0 H3BECTHOMY KOJIH-
YECTBY BEIIECTBA, MACCe WU
00BEMY OJTHOTO U3 y4acT-
BYIOIIIUX B PEAKIIUU BEIIECTB;
pacyEThI

Macchl (00béMa, KOJIMYeCcTBa
BEILECTBA) POIYKTOB PEAK-
IIUH, €CJIM OJHO U3 BEIIECTB
UMeeT IPUMECH

2.2

DJIEKTPOIUTUYECKAS
JUCCOLUALINS U UOH-
HBI 0OOMEH

CocTtaBnsaTe ypaBHe-
HUSI XUMUYECKHUX pe-
aKLMU MOHHOTO OOMe-
Ha C y4acTUEeM Heop-
TaHMYECKUX BEIIECTB

1. 3aganus Ha cocTaBIeHUE
MOJIEKYISIPHBIX U HOHHBIX
peaKkuui ¢ y4acTUEM KUCIIOT,
OCHOBaHMMU U COJIEH, yCTa-
HOBJICHHE U3MEHEHUS KU-
CJIOTHOCTH CPE[IbI

2. JIabopatopHas paboTa
"TUnbel XMUMAYECKUX PEaAK-
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MEPO-
NPUATUHI

HHP'I"

Pa3znea 3. Ctpoenue
U CBOMCTBA HEOP-
raHU4YecKHX Be-
1eCTB

HUccnexoBathb cTpoe-
HHE M CBOMCTBA He-
OpPraHuYecKMnXx Be-
eCTB

Kounrtposbnas padora
«CBoiicTBa HeOpraHuye-
CKHX BellecTB»

3.1

OK 01
IIK 2.3

Knaccuduxarnus,
HOMCHKJIaTypa 1
CTPOCHHE HEOPTaHH-
YECKUX BEIECTB

Knaccuduiuponars

HEOpraHUYECKUE Be-
IIECTBA B COOTBETCT-
BUU C UX CTPOCHUEM

1. Tect «HoMenkiarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXO/ISI U3 UX XU-
MUYECKOH (HhOPMYJIbI UJTU CO-
CTaBJIEHUE XUMUYECKON
dbopMyIIbl UCXO/IS U3 Ha3Ba-
HUS BEIIECTBA M0 MEXKIyHa-
POMHOM WIIK TPUBUAIIBHOMN
HOMEHKJIaType».

2. 3a1a4M HA pacyeT Macco-
BOM J10JIM (MACChl) XUMUYE-
CKOT0 3JIeMeHTa (CoeInHe-
HUS) B MOJIEKYJIe (CMECH).

3. IlpakTuyeckue 3aganus 1o
KJaccudukanum, HOMEHKIIa-
Type U XUMUYECKUM (hopmy-
JlaM HEOPTaHUYECKHUX Be-
IIECTB PA3JIMYHBIX KJIACCOB.
4. IIpakTueckue 3ajjanusl Ha
ONPEAECTICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B 3aBU-
CHMOCTH BUJa XUMHUYECKOU
CBSI3U U TUIA KPUCTAJINYE-
CKOM pElIETKH

3.2

OK 01
OK 02
[K 2.3

Duznko-xuMHUUYECKne
CBOWCTBA HEOPTaHU-
YECKUX BEIIECTB

YcTanaBauBaTh 3aBU-
CUMOCTbH (PU3HKO-
XHMHMYECKHUX CBOMCTB
HEOPraHWYECKUX Be-
IIECTB OT CTPOECHUS
aTOMOB M MOJIEKYJI, a

1. Tect «OcoOEHHOCTH XHU-
MHUYECKHUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUM, amo-
TEPHBIX TUJIPOKCUJIOB U CO-
JICH.

2. 3agaHus Ha COCTaBJIEHUE
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OK/II

nyas/Paznen/Tema

Mo-

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MEPO-
NPUATUHI

TAKIKC THUIIa KPpUCTAJI-
JINYECKOU PCHICTKH

ypaBHEHUN XUMHYECKUX pe-
aKIMH ¢ y9acTHEM MPOCTHIX
U CJIOHBIX HEOPTaHUYECKUX
BEIIECTB: OKCHUJIOB METAJIIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHMYECKUX
KHUCIIOT, OCHOBaHUH 1 aM(}o-
TEPHBIX THIPOKCHUIIOB, HEOP-
TaHUYECKHUX COJIEH, XapaKTe-
PHUBYIOIIMX UX CBOMCTBA U
CIIOCOOBI MOTYUYECHUS.

3. IIpakTuko-
OPHEHTHUPOBAHHBIC TCOPETH-
yecKHue 3aJaHusg Ha CBOMCTBA
Y TIOJTy9YCHHE HEOpPTaHW4e-
CKHX BEIIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus He-
OpraHUYECKUX Be-

mecCTB

HccnemoBats kauecT-
BEHHBIE PEaKIMU HeE-
OpPTaHUYECKHUX Be-
IIIECTB

1. IIpakTuko-
OPUEHTHPOBAHHBIC 3a/1aHUS
IO COCTaBJICHUIO XUMUYE-
CKHUX PEaKIMi C y4aCTHEM
HEOPTraHWYECKNUX BELIECTB,
UCIIOJIb3YyEeMBbIX JIJIS1 UX UJICH-
TU(DUKAUY.
2.JIabopaTopHas padora:
“UnenTudukaius HeopraHu-
YECKHUX BELIECTB”

Paznen 4. Ctpoenne
U CBOMCTBa Opra-
HUYEeCKHUX BelleCTB

HUccaenoBathb cTpoe-
HHE U CBOMCTBA Op-
TaHUYECKHUX BellecTB

KonTpoabnas padora
«CTpoeHne U CBOIiCTBA Op-
TAaHN4YEeCKHNX BelIEeCTB)
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OK/II Mo- Tunel oeHOYHBIX Mepo-
Ne Pe3yabTaT 00y4eHus .
K nyas/Paznen/Tema NPUATUHI
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposars  |1. 3amanust Ha cocTaBIECHUE
[1K 2.3 |cTpoeHue 1 HOMEHK- |OpraHUYeCcKue Belle- |Ha3BaHUM OPraHUYECKUX CO-
JaTypa opraHu4e-  |CTBa B COOTBETCTBHUU C |€IMHEHH 110 TPUBUAIBHOU
CKUX BEIIECTB UX CTPOCHUEM WM MEXTyHApOHOM cucTe-
MaTHYECKON HOMEHKIIATYpe.
2. 3agaHus HA COCTABIICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYpHBIX (hOpMyJI Opra-
HUYECKUX BEIIECTB OTJEIb-
HBIX KJIaCCOB.
3. 3agaum Ha omNpeIeNICHUE
npocrenieit GopMysbl opra-
HUYECKOUM MOJIEKYJIbI, UCXOIS
U3 2JIEMEHTHOT'O cOocTaBa (B
%)
4.2 |OK 01 |CgoiicTBa opranuye- |YcraHaBIMBaTh 3aBU- |l. 3aaHus HA COCTABICHUE
OK 02 |CKHUX COEIMHEHUW  |CUMOCTb (PU3UKO- YPaBHEHUN XUMHUYECKHX pe-
OK 04 XMMHUYECKUX CBOWCTB |aKLIHMM C y4aCTUEM OpraHuye-
[IK 2.3 OPraHUYECKHUX BE- CKHUX BEIIECTB HA OCHOBAHUU

LIECTB OT CTPOCHUS
MOJIEKYJI

MX COCTaBa U CTPOCHHUS.
2. 3a1aHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX pe-
aKIMH, WUTFOCTPUPYIOIINX
XMMHUYECKUE CBOMCTBA C yue-
TOM MEXAHU3MOB MIPOTEKA-
HUS JIaHHBIX PEaKIUil U TeHe-
TUYECKOU CBSA3U OpraHuye-
CKHMX BEIIECTB Pa3HbIX KJIac-
COB.

3. PacueTrHbie 3a1a4u 11O
YPaBHEHUSM PEaKLU C y4a-
CTUEM OPTaHUYECKUX Be-
LIECTB.

4. JlTabopaTopHas pabota
“IIpeBpaleHust opraHuye-
CKHUX BEILIECTB IPU HarpeBa-
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OK/II Mo- Tunel oeHOYHBIX Mepo-
Ne Pe3yabTaT 00y4eHus .
K nyas/Paznen/Tema NPUATUHI
HUK"
4.3 | OK 01 |Unentudukamnus op- |MccnenoBars kauect- |1.IlpakTuko-
OK 02 |raHnuYeckux Be- BEHHbBIEC PEAKIUU OP- |OPUEHTHUPOBAHHBIC 3a1aHUS
OK 04 |mecTB, X 3HAYEHUE |TAHUYECKUX COEJIUHE- (10 COCTABICHUIO XUMHYE-
[IK... |u npuMeHeHHe B ObI- [HUM OTJEIBHBIX KJIAC- |CKUX PEaKIUil C ydacTHEM
TOBOM U MPOU3BOJI- |COB OpraHUYeCKUX BEIIECTB, B
CTBEHHOM JIesITENb- T.4. UCIIOJIB3YEMBIX JIJIsI UX
HOCTH YEJIOBEKA uaeHTUUKAINY B OBITY U
IIPOMBIILJIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukaius opraHude-
CKHMX COCJIMHEHUH OTJIEbHBIX
KJIaCCOB”
3) Paznen S. Kunern- (XapakrepuzoBatb
YyecKHe U TEPMOAU- |BJAMSIHUE PA3JINYHBIX
HAMUYECKHUE 3aK0- |(paKTOPOB HA PABHO-
HOMEPHOCTH MPO- |(BeCHe H CKOPOCTh
TEeKAHUSl XUMH4Ye- |(XMMHUYECKHUX peak-
CKHX peakuui 1107041
5 |OKO01 |CkopocTh xumuue- |XapakTepru3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |ckux peakumii. Xu- |BIMSHUE KOHILIEHTPA- |TEOPETUUYECKUE 3a/IaHHs Ha
[IK 2.3 |Muyeckoe paBHOBE- |IIMH PEATUPYIOLIUX aHanu3 (akTOpOB, BIIUSIIO-

cuc

BEILIECTB U TEMIIEpa-
Typbl Ha CKOPOCTh XHU-
MHUYECKUX PEAKLINI
Xapaktepu3oBaTb
BIIMSIHUE U3MEHEHUS
KOHIICHTPALIUU Be-
1IECTB, PEAKIUU Cpe-
Ibl U TEMIIEPATYpPhI Ha
CMEILIEHUE XUMUYE-
CKOT'O paBHOBECHS

IIMX Ha U3MEHEHHUE CKOPOCTH
XumMu4deckoun peakunu. [Ipak-
TUKO-OPUEHTUPOBAHHBIC 3a-
JTAaHUS HA IPUMEHEHUE TTPUH-
numna Jle-Illarense a1 Ha-
XOXKJICHUS HAIPABJICHUS
CMEIIEHUS] pAaBHOBECHUS XU-
MHUYECKON PEAKIIMUA U aHAIU3
(akTOpOB, BIMSIIOUIMX HA
CMENICHUE XUMHUUECKOTO
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OK/II Mo- Tunel oeHOYHBIX Mepo-
Ne Pe3yabTaT 00y4eHus .
K nyas/Paznen/Tema NPUATUHI
paBHOBECHUS
6 HccaenoBath HCTHH-
Pa3znen 6. PacTBo- |Hble pacTBOPBHI ¢ 3a-
pbI JAHHBIMH XapaKTe-
pUCTHKAMU
6.1 | OK 01 |[lonsitue o pactBo- |Pasnmuuatrk uctunubie |1. 3amauu HA IPUTOTOBIICHUE
OK 02 |pax pPacTBOPEI pacTBOPOB.
I1K 2.3. 2. IlpakTuko-
OPUEHTUPOBAHHBIE pacUEeT-
HBIE 3aJIaHKs Ha AUCTIEPCHBIE
CHUCTEMBI, UCTIOJb3yEeMbIC B
OBITOBOI M MPOU3BOJCTBEH-
HOM JESATEIbHOCTU YEIOBEKA
6.2 | OK 01 |UccnenoBanue Uccnenosars ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBoiicTB pacTBOpOB |xuMuueckue cBorctBa |“IIpuroroBneHue pacTtBopoB”
IIK 2.3 VICTUHHBIX paCTBOPOB
Il | [IpodeccuonaILHO-OPHMEHTUPOBAHHOE COleP:KaAHME (COAePKAHNE NPUKJIATHOTO
MO1YJIs)
7 Pazpnen 7. OuenuBartsb nocjea- |3amura Keica (¢ yueTom

Xumus B ObITY U
NMPOU3BOACTBEHHOM
NesiTeJIbHOCTH Ye-
JIOBEKa

CTBHUSI OLITOBOM M
NPOU3BOJACTBEHHOM
AesITEJIbHOCTH Y€J10-
BeKAa ¢ MO3UIMH KO-
JIOTH4ecKoi 0e30-
MACHOCTH

Oyayuieii mpogeccuoHab-
HOW 1esITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK 2.3

Xumus B ObITY U
MTPOU3BOJACTBEHHOU
JIESITEIbHOCTH YeJlo-
BEKa

O1eHnBaTh NOCIIEICT-
BUsI OBITOBOM 1 ITPOM3-
BOJICTBEHHOMH /es1-
TEJILHOCTH YeJIOBEKA C
MMO3UIIMH DKOJIOTHYE-
CKOH 0€30IT1aCHOCTH

Keiic (¢ yaetom Oymymeit
npodeccruoHansHOM nes-
TEITBLHOCTH)

Bo3MokHBIEC TEMBI KEHCOB:
1. ITorerienue kaumara u
BBICBOOOKICHHE I'a30BbIX
TUIPATOB CO JIHA OKEaHa.

2. bynymue marepuansl 1is
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OK/II

Mo-
nyas/Paznen/Tema

Pe3yabTaT 00y4eHus

Tunbl OLIEHOYHBIX MEPO-
NPUATUHI

aBHa-, MalIMHO- U IpHOOPO-
CTPOCHHUSI.

3. HoBble MaTepuansl 1uis
COJIHEYHBIX OaTapeii.

4. JIekapcTBa Ha OCHOBE pac-
TUTENIbHBIX IIPENapaToB
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