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1.0B1LIASI XAPAKTEPUCTUKA PABOYEIN TPOT'PAMMBI IIPEJMETA BIL09 XUMUS

1.1. Mecto npeamMeTa B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOI IPOrpaMMbI

IMporpamma obmeoOpa3oBarensHoro mnpenmerta bBI1.09 Xumusi npenHasHadeHa sl M3YYEHUS XUMHUH B
mpodeccHOHANBHBIX 00pa30BaTeNIb HBI X OPTaHU3ANULX, PEATH3YIOMINX 00pa30BaTeIbHYI0 IPOTPAMMY CpeHETo 00mero
00pa3zoBaHUs B IpeeNlaX 0CBOSHUSI OCHOBHOH NpodeccroHanbHO oOpasoBatensHoi nporpammer CITO (OITIOII CIIO)
Ha 0a3e OCHOBHOro 001ero o6pa3oBaHus MPU MOATOTOBKE CIIELUATMCTOB CPEIHETO 3Be€Ha MO crenuaibHocTh: 23.02.02
ABTOMOOMIIC U TPAKTOPOCTPOCHHUE.

Pabouast nporpamma paspaboraHa B COOTBETCTBUH ¢ puKkazoM MuHnpocsemenus Poccun ot 23 Hos0ps 2022
r. Ne 1014 "O6 yTtBepxkacHuM (eaepanbHOM 00pa3oBaTesbHON MPOTPAM MBI CPEIHETO 00IIEro 0Opa3oBaHuUsI,

ITporpamma paspabotana Ha ocHoBe TpeboBaHmid ®I'OC cpemnero obmiero 00pa30BaHUs, NPEIBIBILIEMBIX K
CTPYKTypE, COJEpkKaHUIO U pe3yibTaTtaM ocBoeHHs npeameta bI1.09 Xumus, B cootBeTcTBUU ¢ PexoMenmanusaMu mno
OpTaHM3aIMH I10 IyYSHHS CPEIHET0 001IIero 00pa3oBaHus B IpeiesiaX OCBOCHUS 00pa30BaTebHBIX MPOTPaMM CPeITHETO
npodeccrnoHaNbHOTO 00pa3oBaHMs Ha 0aze OCHOBHOTO oOmiero oOpa3oBaHMS C y4eToM TpeOoBaHWH (emepanbHBIX
TOCYIApCTBCHHBIX 00pa30BaTeNbHEIX CTAHIAPTOB M IIOJTy4aeMON CHEIHAIBHOCTH CPEIHETr0 MpodecCHOHANBHOTO
obpazoBanus (mumcekMO MuHucTepcTBa npocBemeHust Poccuiickoit ®Penepannu [lemapTamMeHTa TrocymapCTBEHHOM
HOJIUTUKH B chepe cpeaHero npodecCHOHAIFHOTO 00pa3oBaHus U NpodeccHoHansHoro 00ydenus ot 01 mapta 2023 r.
Ne 05-592).

1.2. MecTo npeamMeTa B CTPYKTYpe NPOr paMM bI MOATOTOB KU CMENHATUCTOB CpeJHero 3BeHa:

Ipeamer BIL09 Xwumus BxomuT B oOs3arensHyto uwacte [IIICC3, sBnsercs  AWCUUIIIMHON
obmieobpaszoparensHoro  nukma.  Ilpemmer BIL09 Xummsa wm3ydaercs ¢ ydeToM npodmis —MOJIy4aeMOro
npodecCHOHAIBHOTO 00pa30BaHus Kak 0a30BBIA y4COHBIH MpEaAMET.

1.3. Henn u 3amaun npeaMera — Tpe 0OBaHUS K pe3yJibTATaM OCBOEHHS NpeaMeTa:

OcBoerne conepxanus npeameta BI1.09 Xumus obGecreunBaeT MOCTIDKEHHE OOYYAIONIMMUCS CIEAYFONIHX
pe3yJIbTATOB:

JIMYHOCTHBIE pe3yJbTATHI OCBOGHHS XHMHH  OOYYAIOIIMMHCH [IOJUKHBI OTPaKaTh TOTOBHOCTH H
€roc 00HOCThL 00y4alIUXCH PYKOBOACTBOBAThCs C(hOpMHPOBaHHON BHYTpe HHEl MO3MIUel THYHOCTH, CHCTEMOH
HEHHOCTHBIX OPHEHTANHWi, MO3UTHBHBIX BHYTPEHHHX YOeXKIeHHH, COOTBETCTBYIOIWMX TPaIHIHOHHBIM
LHEHHOCTAM poccuiickoro o0lmecTBa, pacHIMpeHHe *KH3HEHHOr0 ONBITA M ONBITA JesiTeILHOCTH B Ipolecce
peaJiM3al UM OC HOBHBIX HANPABJIEHM if BOCIUTATEIbHOI 1esiTe IbHOCTH, B TOM YHCJ€ B YaCTH:

TPaKAAHCKOr O BOCIIUTAHMS ¢

c(OpMHUPOBAHHOCTb TPAXIAHCKOW MO3UIMM OO0ydYaromerocs Kak aKTHBHOIO M OTBETCTBEHHOTO UJICHA
poccuiickoro o011ecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBI X IPaB U 00sI3aHHOCTEH, yBa)KEHUE 3aKOHA M MPAaBOIOPSAKA;

NPHUHATAC TPAIUIMOHHBIX HAIMOHAJIBHBIX, OOIICYEIOBEYECKAX TyMaHUCTHYECKUX W JICMOKPATHYECKUX
LICHHO CTCH;

TOTOBHOCTh IPOTHBOCTOSATH HJACOJOTHH SKCTpEeMHU3Ma, HAIMOHANIN3Ma, KCEHO(MOOWH, IUCKPHMUHAIMN IO
COIIMAIEHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM TIPH3HAKaM;

TOTOBHOCTh BECTH COBMECTHYIO JEATeBHOCTh B HMHTEpecax TpakHaHCKOTO oOmecrBa, ydJacTBOBaTh B
CaMOYTIpaBJICHUH B 0011e00pa30BaTeIbHON OPTaHN3aluH U JIe TC KO-FOHOIIIECKU X OPTaHM 3aII X;

YMEHHE B3alMOJICHCTBOBATh C COI[MATBHBIMU HHCTUTY TAMH B COOTBETCTBHUHY C UX QYHKIMSIMHU U HA3HAUCHUEM

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM Jies TeIbHOCTH;

NATPHOTHYECKOI0 BOCIIUTAHUS:

¢ OpMHUPOBAHHOCTb POCCUMCKON TPaKAAHCKON HMISHTUYHOCTH, MATPUOTH3Ma, YBaKEHHs K CBOEMY Hapony,
YyBCTBa OTBETC TBEHHOCTU Nepe Po mMHOM, rop1ocTH 3a cBOM Kpaii, cBoro PoanHy, CBOM SI3bIK U KYJIBTYpY, IPOLLIOE U
HacTosIIee MHOTOHAIIMOHANBHO o Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHWE K TIOCYyJapCTBEHHBIM CHMBOJIaM, HCTOPUYECKOMY M INPUPOJHOMY HaclEIuIo,
MaMAITHUKaM, TpaJuIusIM HaposioB Poccnn, noctmkennsm Poccuu B Hayke, HCKyCC TBE, CIIOPTE, TEXHOIOTHAX U TPYIE;

uzeiiHas yOexIeHHOC Th, TOTOBHOC Th K CJIY)KCHHUIO ¥ 3ammTe OTeuecTBa, OTBETC TREHHOCTH 3a €T0 Cy Ib0Y;

AYXOBHO-HPABCTBE HHOI 0 BOCTTHTAHMSA :

0CO3HaHHME Jy XOBHBIX IIe HHOCTEH POCCUICKOr0 Hapo/a;



¢ OpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMUSI, ITHYECKOTO TTOBEICHM S,

CIOCOOHOCTh OIIGHWBATh CHTYallMI0 W TMPUHAMATh OCO3HAaHHBIC PEIICHUs, OPHUEHTUPYSICh HAa MOPAaIbHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

0CO3HAHHE JINYHOTO BKJAIA B TIOC TPOCHHE YCTOMUHUBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAUTENSM U (MJIHM) JPYTHM YJeHaM CEMbH, CO3JaHUI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO NPUHATHUS LIEHHOCTEH ceMeHOM )KU3HU B COOTBETCTBUU C TpaMLIMAMHU Hapo10oB Poccuy;

3CTETHYECKOI 0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUYas 3CTCTHKY ObITAa, HAYYHOTO M TSXHHUYECKOIO TBOPYECTBA, CIOPTA,
TpyJAa U OOIIECTBCHHBIX OTHOICHHIA;

CIOCOOHOCTh BOCIIPUHUMATH PA3JIMYHbIC BHIBI HCKYCCTBA, TPAIHMIMH U TBOPYESCTBO CBOCTO M JPYTHUX HAPOJIOB,
OIIYIIATh M OIMOHALHOE BO3JICHC TBHE UCKYCCTBA,

yOEXKICHHOCTh B 3HAYMMOCTH TSI JJMYHOCTH W OOIIeCTBa OTEYECTBEHHOTO M MHPOBOTO UCKYCCTBA, 3THUYECKHUX
KYJIbTY PHBIX TPAJUIMIA U HAPOJTHOTO TBOPUECTRA;

TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BUJAX MCKYCCTBa, CTPEMJICHHE IMPOSBIIITH KAauecTBA TBOPUECKOM
JUYHOCTH;

¢u3uyec Koro BocnuTaAHUA:

c(hOpMHUPOBAHHOCTb 3/0POBOr0 U 0Oe30macHOTo o0pa3a >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO;

noTpeOHOCTh B PU3MUECKOM COBEPIIEHCTBOBAHUH , 3aH ATUS X CIIOPTUBHO-03J0POBUTENBHON [Jes1 T€ IbHOCTDIO;

AKTUBHOC HENPUSITHE BPEIHBIX NPHUBBIYEK M HWHBIX (OPM NPHYMHEHHS Bpela (GU3UUECKOMY H IICHXHYECKOMY
3JI0POBBIO;

TPYAOBOI0 BOCIUTAHMA:

TOTOBHOCTH K TPYJy, OCO3HaHHUE IIEHHOCTH MACTePCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AKTUBHOW JISSITENILHOCTH TEXHOJIOTHYECKOW W COLMAILHOW HampaBJICHHOCTH, CIIOCOOHOCTh
MHUIIMUPOBATh, INIAHKPOBATH M CAM OCTOSI TEILHO BBHIMOJHSTh TAKYIO JIesI TEIEHOC Th;

WHTEpEC K pa3NuyHbIM chepaM TpodecCHOHATBHON Jes TeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oy my1eit mpogeccun 1 pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHBI,

TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U CaM000pa30BaHMUIO Ha IPOTHKEH UM BCEH JKU3HU;

3K0JIOrMYeCKOro BOCIHUTAHHUS:

¢ OpMHUP OBAHHOCTH 3KOJIOTHUECKOH KYJIbTypbl, IOHUM aHHE BJIMUSHUS COLIMAIbHO-9KOHOMUYECKH X IPOLIECCOB Ha
COCTOSIHHE IPUPOJHOMN U COLUANBHON CPEIbl, 0CO3HAHHE TJI00aNFHOIO XapaKTepa KO JIOTHUECKUX MPoOIeMm;

IUIAaHUPOBAaHUE M OCYLIECTBICHUE JACHCTBHI B OKpY’KaIOLICH cpele HAa OCHOBE 3HAHUS IeNieill yCTOHYMBOIo
Pa3BUTHS YEIOBEYECTBA;

AKTH BHOE HENPUSITHE JeHC TBUIM, IPUHOCAIIN X BPE [l OKpY JKaroLle cpe zie;

YMEHHE TIPOTHO3UPOBATh HEOJIATONPHATHBIC SKOJIOTHYCCKUE TIOCICICTBHS MNPEANPUHUMACMBIX JCHCTBHM,
MpEeIOTBPAIIATh UX;

pacIMpeHue onbITa Jesi TEBHOC TH HKO JIOTHIECKOH HaIpaBJICHHOC TH;

[IEHHO CTH HAYYHOTO TIO3HAHU 1

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTHS HayKd |
OOIIECTBEHHO! MpPaKTUKH, OCHOBAaHHOTO Ha JUAIOre KYJIbTyp, CIOCOOCTBYIONIETO OCO3HAaHHIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHPE;

COBEPILEHCTBOBAaHHUE SI3bIKOBOM M YMTATEJBLCKOW KYJIbTypbl KaKk CpeACTBa B3aUMOJICUCTBHUSA MEXIY JIOIbMHU U
MO3HAHUS MUPA;

0CO3HaHME LIEHHOCTH HAyYHOH JAESTEIbHOCTH, TOTOBHOCTb OCYLIECTBIISATH NMPOEKTHYIO U HCCIEA0BATENLCKYIO
Jiesl TeIbHOC Th MHMBH Iy aJIbHO U B TpYIIIE.

MeTtanpeaMeTHbIe pe3yJibTAThl 0CBOe HUSI XUMHHU [10JLKHBI OTPAKATD:
OBJajicHHe YHUBEP CATLHBIM M YICOHBIM M TTO3HABATE IbHBIMHU JICVC TBHSMH :

a) 0a30BBIC JOTHUYCCKUE JICIC TBHS:

CaMOCTOSITENTFHO () OPMYIHPOBATH M AKTYATU3HUPOBATH MPOOIEMY, pacCMaTPUBaTh €€ BCEC TOPOHHE;

YCTaHABIM BaTh CYIICCTBEHHBIN TPU3HAK WM OCHOBAHUS Ul CPAaBHEHUS , KilaccuUKanuu u 000 0IeHus;

OTpeNeNs Th LIEJIN AeSTeILHOCTH, 33 1aBaTh MapaMeTPhl M KPUTEPHUH UX TOCTIDKEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTUBOP €YU B PACCMATPUBAEM BIX SIBJIC HUASX;

BHOCHUTb KOPPEKTHBBHI B JesSTEJbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJbTATOB LENSM, OLEHHBATh PHUCKH
MOCJICIC TBUI JIESITeNILHOC TH;

pa3BHUBaTh KpeaTHBHOE MBILIUICH M€ IPH PEIIEHUH XKU3HE HHBI X PO 0IieM;

0) ©0a30BBIE HCCIE IOBATEILCKHE JIe HICTBHS :

BJIaJICTh HABEIKAMH y4eOHO-HUCCIIEIOBATEIBCKON U IPOEKTHOM JIesi Te TBHOCTH, HaBBIKAM U Pa3pelIeHUsI PO OJIeM;

CIIOCOOHOCTP ¥ TOTOBHOCTE K CaMOCTOSTEIILHOMY TIIOMCKY METOJOB peIICHUS MNPaKTHYSCKUX 3a1ad,
MIPUM EHEHUIO PA3JIUIHBIX METOJIOB ITO3HAHUS;

OBJIQJICHWE BHUJAMU JIEITCIHHOCTH TI0 TMOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEpIpETalud, MPeoOpa30BaHUI0 H
MIPUMEHEHUIO B PA3JINYHBI X YYEOHBI X CHTYallUsA X, B TOM YHCIIE ITPU CO3JIaHUH YIeOHBIX H COLUAIBHBIX TIPOEKTOB;

(hopMHpOBaHHE HAYYHOTO THIIA MBINIICHUS, BIAJICHHE HAYYHOUW TEPMHHOJIOTHEH, KIIOUEBHIMU TOHATHSIMH H
METO/aMU;

CTaBUTh U (HOPMYIHPOBATE COOCTBEHHBIE 33J]a4 B 00PA30BaTEIHHOM A TENIbHOCTH U KM 3HEHHBI X CHTY ALl X;

BBUSIBIISITH MPUYMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJlM3UpOBATh 3aJauy, BBIJBHUTATh THIIOTE3y €€ peILICHWs,
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HaXOJWTh apIyMEHTHI IS I0Ka3aTeIbCTBA CBOM X YTBEP KICHHI , 32 /1aBaTh MTapaMeTphl U KPHUTCPUH PEIICHNS;

AHAJM3UPOBATH MOJyICHHBIE B X0 ¢ PCIICHUS 3aJauM PEe3yJIbTAThl, KPUTHUCCKH OICHUBATH M X JIOCTOBEPHOCTH,
IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHAX;

JIaBaTh OLICHKY HOBBIM CHTyalUsIM, OIICHH BaTh MPUOOP €TEHHBIH OITBI T;

paspabarbiBaTh IJIaH pEIICHUs MPOOJEMbl C YUETOM aHalli3a MMEIOLIMXCS MaTepUalbHbIX M HeMaTepHabHbIX
pecypcos;

OCYIECTBISITh ICJICHANPABJIICHHBIH IOUCK IEpEeHOca CPEICTB M CIOCOOOB JAEHCTBUS B NPO(ECCHOHANBHYIO
cpeny;

yMETb IEpEHOCHUTh 3HAHUS B [I03HABA TCJIBHYIO U NIPAK THUECKY0 00J1aC TH JKU3HE JIes TE IbHOCTH; YMETh

MHTETpUpOBATh 3HAHMS U3 Pa3HBIX IIPEJME THBI X 00J1ac TeH; BbIIBUTATh HOBBIC MJCH, IPEIaraTb OpUrHHAIbHbIE

TIOJTXO 16l M PEIIIEH s, CTaBU Th IIPOOIEMBI 1 3aJa4H, JIOITY CKAIOI[ e aJlb TepHa THBHBIE PEIICHIS;

B) paboTa c mHpOpMAaHEH:

BJaJICTh HaBBIKAMH TOJTyYeHUS MHGPOPMAINN W3 UCTOYHMKOB PAa3HBIX THIOB, CaMOCTOSATENIFHO OCYIIECTBIATH
MIOWCK, aHA JIN3, CHC TeMaTH3aINI0 ¥ HHTEPIIPETAIUI0 HH(OPMAINH pa3IMIHbIX BUJIOB U (GOPM HpPECTABICHNS;

CO37aBaTh TEKCTHI B Pa3JIMUHBIX (POpPMATAaX C YIETOM Ha3HAUEHHUA HH(OPMAIUH U LeJICBOI ayAuTOPHH, BEIOHpas
ONTHMAJBHYIO (OPMY IPEACTABICHUS U BU3yaTH3aLUN;

OLICHMBATh JJOCTOBEPHOCTb, JETHTUMHOCTh HH()OpPMALUK, €e COOTBETCTBHE NPABOBBIM U MOPAIBHO-3THYECKUM
HOpMaMm;

UCIIOJIb30BaTh CpelcTBa MH)OPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHMH B PEIICHUM KOTHHTUBHBIX,
KOMMYHHUKATUBHBIX ¥ OPTaHM3allMOHHBIX 337ad C COOJIoJeHHEeM TpeOOBaHMII IPTOHOMUKH, TEXHUKMA OE30MaCHOCTH,
TUTHEHBI, Pecy pcocOepesKeHNUsl, IPABOBbIX M 3 THIECKH X HOPM, HOPM MH(OPMALMOHHOH 0€3011acHOCTH;

BJIaJICTh HABBIKaMH PacIIO3HABAHMUS U 3aIU Tl HHPOPMAINH, HHPOPMALMOHHOW 0€301aCHOCTH JINYHOC TH.

ORnajieHHe YHUBEPCATHHBIMH KOMMYHHUKATUBHBIMH JICHCTBUSIM U

a) oOmeHue:

OCYIIECTBISITH KOMMYHHKAIIUH BO BCEX Chepax KU3HH;

pacrio3HaBaTh HeBepOalbHBIE CpeACcTBa OOIMICHMS, MOHNMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, PAaCHO3HABAThH
MPEIOCHUIKH KOH(IUKTHBIX CHTyallnii U CMSIT49aTh KOH(INKTEL;

BJAJIETh PA3IMYHBIMU CHOCOOAMU OOIICHUS U B3aUM OICHC TR,

apryMEHTHPOBAaHHO BECTH JMAJIOT, YMETh CMSr4aTh KOH() JIUKTHBIE CHTY alUH;

Pa3sBepHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C HCIOJIb30BAaHUEM S3BIKOBBIX CPECTB;

0) coBMecTHas Jesi TeJIbHOCTb:

MOHMMATh M MCIO0JIb30BaTh NIPEUMYyIIlECTBA KOMaHAHON U MHAMBUyalbHON paboThl;

BBIOMPATh TEMATHKY M METO/Ibl COBMECTHBIX JEUCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3M0XHOCTEH KaK IOTO 4IeHa KOJIIEKTHBA,

NPUHUMATh IIeIH COBMECTHOW JesSTeNBbHOCTH, OPTAaHM30BBIBATE M KOOPIWHHPOBATH JCHCTBHSA IO €€
JOCTHIKEHHUIO: COCTABIIATH IUIaH JCHC TBH, paclpefeNaTh pOJIM ¢ yUeTOM MHEHHH yYaCTHHKOB 00CYKIAaTh pe3yIbTa Thl
COBMECTHOH paboThI;

OIICHUBATH KAaUYeCTBO CBOETO BKJAJa M KaXJOTO yYaCTHHKA KOMaHJBI B OOMMI pe3ysbTaT Mo pa3paboTaHHBIM
KPHUTEPHUSIM ;

OpeyiaraTe HOBBIE IPOEKTHI, OICHUBATh MIECH C IIO3UIMU HOBHU3HBI, OPUTHHAJIBHOCTH, MPAKTUYECKOI
3HAYUMOCTH;

KOOPJMHHPOBaTh M BBINOJNHATE PabOTy B YCIOBHSX PEaJbHOTO, BUPTYyaJIbHOTO M KOMOHHHUPOBaHHOTO
B3aUMOJICHCTBUS,

OCYIIECTBISITh MO3UTHBHOE CTPaTErMYECKOE IIOBEJCHHME B PAa3iIMYHBIX CHUTYyalMsX, MPOSBISITE TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIINATUBHBIM .

OBnajieHue yHUBEpCATbHBIM U PETYJIITUBHBIMH JEHC TBUSIMH:

a) caMOOpraHu3alus:

CaMOCTOSITETIFHO ~ OCYIIECTBIISATh  IIO3HABATEIBHYIO JCSITEIBHOCTh, BBIABIATE INPOOJNEMBI, CTaBUTh U
(b opMympoBaTh COOCTBEHHBIE 3a/a4l B 00pa30BaTe IbHON Jes TeTBHOCTH M )KU3HEHHBIX CH Ty aIlHAX;

CaMOCTOSITETIFHO COCTaBJIATh IUIAH PEIICHUS MHPOOJIEMBI C YYETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIpe ANOYTCHUN;

JIaBaTh OLIGHKY HOBBIM CHUTyalusM;

pacmpsITh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBI X ITPE AMOYTEHHUH;

JleJlaTh 0OCO3HAHHBII BBIOOD, apryM eHTUPOBATH €ro, OpaTh 0 TBETC TBEHHOCTD 3a PEIICHHUE;

OLICHMBATh IPUOOP CTEHHBIH OIIBI T;

croco0cTBOBaTh (POPMHUPOBAHHIO M MPOSBICHHUIO MIMPOKOH 3PYAULMU B Pa3HbIX 00JIac TAX 3HAHUH, HOCTOSIHHO
MOBBIMIATE CBOI 00pa30BaTENbHBIA U KyJIbTYPHBIH yPOBCHB;

6) CcaMOKOHTPOIIb:

JaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCHTh KOPPEKTHUBHl B JEITENBHOCTh, OICHHBATH COOTBETCTBHE
Pe3yJIbTATOB LIEJIIM;

BJaJICTh HAaBBIKaM¥ ITO3HABATEJBHONH pe(IIEKCHH KaK OCO3HAHMS COBEPINAaeMbIX NEHCTBHH W MBICIH TEIbHBIX
MPOIECCOB, NX Pe3yIHTATOB U OCHOBaHHUH;

HCTIOJTB30BATh IPHEMBI PehIICKCUH IS OLIEH KU CH Ty allld, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PHUCKU U CBOEBPEMEHHO IPHHUM aTh PEIICHUS 10 HX CHIDKCHHIO;

B) O9MOILMOHAIBHBIH MHTEJUICKT, IPENOoIaraonuii chopMupoBaHHOE:



CaM OCO3HAHMHs, BKIIOYAIOIIETO CITOCOOHOCTh IIOHNMATh CBOE 3MOIIMOHAIBHOE COCTOSHHE, BUCTh HAIIP aBIICHAS
Pa3BUTH COOCTBEHHOH AMOIMOHAIBHON cepsl, OBITH YBEpEHHBIM B cede;

CaMOpEryJIUpOoBaHys, BKIFOYAIOIIEr0 CaM OKOHTPOJIb, YMEHUE NIPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBE JICHUE,
CHOCOOHOCTB AJaNl THPOBATHCA K 3MOIMOHATBHBIM HU3MEHEHHSAM U MIPOSBIITH THOKOC Th, OBITH O TKPBI TBIM HOBOMY;

BHYTpeHHEHl MOTHBAI[MM, BKIIOYAIOMIEH CTpEeMJICHHE K JOCTHIXKCHHIO II€IHM M YCHeXy, ONTHMH3M,
MHUIMATUBHOCTh, yMEHHE JIeHCTBOBATH, UCXOMAS U3 CBOUX BO3MOXKHOCTEI];

SMIAaTHH, BKIIOYAIOIMEH CIOCOOHOCTh MOHMMATh 3MOLMOHANBHOE COCTOSHHE APYTHX, YUHUTBIBATH €ro IpHU
OCYIIECTBJICHUN KOMMYHHKALMH, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAH HIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIM X CIIOCOOHOCTH BHICTPANBATh O THOLICHHS C JPYTHMH JIIOJbMHU, 3200 TU ThCS,
HPOSIBISITH HHTEPEC U pa3pelaTh KOH(IUKTHI;

T) TpHHATHE ceOs M IPYTUX JIIOJICH :

MPUHUMATH ce0 51, IOHNMasi CBOM HEIOCTATKH M JIOCTOWHC TBA;

[IPUHUMATh MOTUBBI U apryM e€HTBI JPYTUX JIIOJE U IIPU aHa IU3€ Pe3yIbTATOB AEsI TEJIbHOC TH;

MPHU3HABaTh CBOE MPaBO U MPABO JPYTUX JFOAeii Ha OMmNO KH;

pa3BUBATh CIIOCOOHOCTH HOHUMATh MHP C MO3UIMU JPYTOTO YEJIOBEKa.

IIpeaMeTHBIe pe3yJibTAThl 0C BOE HUS MPOT PAMM bl 10 XUMHH /I OJLKHBI OTPAXK ATh

1. c(hOpMHUPOBAHHOCTH MPEACTABJICHUI: 0 XUMUYECKOH COCTaBIIOMIEH eCTeCTBEHHOHAYYHON KapTUHBI MUpA,
pONM XUMHUHM B TIO3HAHWM SIBJICHUH MNPHUPOJBI, B (OPMHUPOBAHMM MBIIUIEHHS M KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHATBHONH I'pPaMOTHOCTH, HEOOXOAUMOW I peIIeHus] NMPaKTUYeCKUX 3aJad U IKOJIOrH4eckd 000CHOBAaHHOTO
OTHOIIEHUsI K CBOEMY 3JI0POBBIO U IPUPOIHOMN Cpesie;
2. BJIaJICHHE CHCTEMON XMMUYECKUX 3HAHHU I, KOTOpasi BKIFOYAET: OCHOBOIOJIATAIONINE MOHATHUS (XMMHYECKUIA
3JIEMEHT, aTOM, 3JIEKTPOHHast 000JI0UKa aToMa, S-, P-, d-3JIEKTPOHHBIE OpPOUTANI AaTOMOB, HOH, MOJICKYJIa, BaJICH THOCTb,
ANIEKTPOOTPHIATEIFHOCTh, CTCIICHb OKHCIICHHS, XAMHUYecKas CBsA3b, MOJIb, MOJISIpHas Macca, MOJISIpHBIA 00beM,
YITIEpOJHBIN CKeJeT, (yHKIHOHANbHAs TPyINa, pagukall, W30MEpHs, H30MEpHI, TOMOJOTHYECKHH pSAJ, TOMOJOTH,
YITIEBOJIOPOJIBI, KUCIOPOJI- M a30TCOAEPIKAIINE COCAWHEHUS, OMOJIOTHUECKH aKTUBHBIE BEIIeCTBA (YTJICBOMBI, JKHPHI,
Oeyik), MOHOMEp, MOJIMMEpP, CTPYKIYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAWHEHUS, KPUCTAJIIMYEeCKas peIIeTka,
THIIBl XUMHYECKHX PEaKIuil (OKHUCIMTEIbHO-BOCCTAaHOBHTEIBHBIC, 3K30- M JHJIOTEPMHUYECKHE, PEAKIHH HOHHOTO
0o0MeHa), pacTBOP, IEKTPOIUTHI, HED IEKTPOIUTHI, IEKIPONUTHICCKAS AUCCOIUAILNS, OKUCIUTEIb, BOCCTAHOBUTEND,
CKOPOCTb XMMHYECKON peaKkIHWH, XUMUYECKOE paBHOBECHE), TCOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHHS
opranuueckux BeniecTs A.M. BymiepoBa, Teopusl 3JEKTpOJUTHYECKOH auccolanuu, nepuoaunueckuid 3zaxkon JI.U.
Menzeneesa, 3aKOH CO XpaHEHUS! MacCChl), 3aKOHOMEPHOCTHU, CUMBOJIMUYECKHH A3bIK XUMUH, (PAKTO JOTHYECKUE CBE ICHHS
O CBOWCTBAaX, COCTaBE, MOJYYCHHMH M OE30MaCHOM HCIOJb30BAHHM Ba)XKHEHIIMX HEOPTaHMYECKUX M OPraHMYEeCKHX
BEILECTB B OBITY U NPaKTUUECKON JIesI TEIbHOC TH YEII0BEKa;
3. cOpMHUPOBAaHHOCTh YMEHHH BBIBISATE XapaKTepHbIE NPU3HAKM M B3aUMOCBS3b H3YUEHHBIX ITOHSTHH,
IPUMEHATh COOTBETCTBYIOIIME IOHATUSA NPU ONMCAHUHM CTPOEHHS M CBOMCTB HEOPTaHMYECKUX M OPraHUYECKHX
BELIECTB U UX IPEBPAlICHUN; BbIABIATh B3aUMOCBS3b XUMUYECKUX 3HAH UM C IOHATUSMU U IIPE ICTABJICHU IMU IPYTUX
€CTECTBEHHOHAY UHBI X IIPE M €TOB;
4. c(OpPMHPOBAHHOCTh YMEHHI HMCIOJB30BaTh HANMEHOBAHUS XHMHYECKHX COCAMHCHHUI MEXTyHapOJHOTO
COI03a TCOPETHYECKOH M NPUKIAJHOW XMMHM U TPHUBHAJBHBIC HA3BAHUS BAXHEHITHX BeIlecTB (3THICH, aleTUIICH,
rMIepuH, GpeHox, GopManbieru, yKCycHas KHCIOTa, TIUNWH, YTapHBIM ra3, yrIeKUCIBIH Ta3, aMMHAK, raiieHas
U3BECTh, HETalleHas M3BeCTh, MUTHEBAs COJA U JAPYTHX), COCTaBISATh (POPMYIBI HEOPraHMUECKUX M OPTaHHYECKUX
BEILIECTB, YPAaBHEHUs XMMHUUYECKH X peaKIuit, OOBSICHATH X CMBICI; MOATBEPK IaTh XapaKTepHble XUMHYIECKHE CBONCTBA
BEILIECTB COOTBETCTBYIOIUMH YKCIIEPUMEHTAMU U 3aMUCAMH yPaBHEHUH XUMHYECKUX PEaKIHii;
5. cOpMHUPOBAaHHOCT, YMEHHWH yCTaHaBIMBATh IIPUHAJUICKHOCTh H3YYCHHBIX HEOPraHUYECKUX U
OpPraHM4eCKHX BEIEC TB K OTNPEAEICHHBIM KJIacCaM M TPyIaM COEIWHEHHH, XapaKTepH30BaTh UX COCTAB U BaXKHeiIMe
CBOMCTBa; OMNpENENATh BUJBI XAMUYECKUX CBs3€H (KOBaJE€HTHas, MOHHAs, MeETaJlIMYecKas, BOJOPOJMHAsS), THIIBI
KPHCTAJUIMYECK M X PEIIETOK BEIIeCTB; KJIACCH(PUINPOBATE XMMHUYECKUE PEaKIny;

6. BJaJICHNE OCHOBHBIMH METOJAMH HAayYHOTO TO3HAHMSA BEMIECTB W XUMHUYECKHX SBJICHUH (HaOIroIeHHe,
U3MEPEHUE, IKCIIEPUM EHT, MO/JIe IMPOBaHUE);
7. c(OPMHPOBAHHOCTh YMEHHUH NMPOBOAUTH PACUETHI M0 XUMHUUECKUM (HOPMyNIaM M ypaBHEHHSM XUMHYECKHX

peaxnuii ¢ UCIOIb30BaHNEM (PU3MUECKUX BEIHIHH, XapaKTepHU3yIOMNX BEIIECTBA ¢ KOTUMISCTBEHHON CTOPOHBI: MacCHI,
o06beMa (HOpMaNbHBIC YCIOBHSA) ra30B, KOJMYECTBA BEINECTBA; HCIOJB30BaTh CHCTEMHBIC XUMHUYECKHE 3HAHHUSA IS
NPUHATAS PEIICHUI B KOHKPETHBI X KM 3HCHHBI X CH Ty allis X, CBS3aHHBI X C BELLIEC TBAMH ¥ UX IIPUMEHEHHUEM ;

8. c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATb W BBINOJHATH XUMHYECKUH OSKCIEPUMEHT (IPEeBpAaILECHUs
OpraHMYecKNX BEIECTB NPU HAaTrPEBaHMH, IOJIyYCHHE STHJICHA M W3Y4YCHHE €r0 CBOMCTB, KAUCCTBEHHbIE PEaKkLUMU Ha
IBJETU/BI, KpaxMal, YKCYCHYIO KHCJIOTy; JACHAaTypauuss O€JIKOB INpM HarpeBaHUM, LBETHBIC PEAKIHUU OEJIKOB;
MPOBOANTG PEAKIMM MOHHOTO OOMEHa, ONpPENeNsiTh cpeJly BOAHBIX PacTBOPOB, KAUCCTBEHHBIE PEAKIMU Ha CyIbdar-,
KapOOHAaT- ¥ XJOPHUI-aHUOHBI, HA KaTHOH aMMOHHMS; pElIaTh 3KCIEPUMCHTAIbHBIC 3aJaud 1o TeMaM "Metams" u
"HeMmeTaswibl") B COOTBETC TBHH C NMPaBHIAMH TeXHUKH 0€30TTaCHOCTH MPH OOpamieHuH ¢ BEIIeCTBAMU U Ja00paTOPHBIM
000pyfOBaHNEM; TPENCTABIIATH pPE3yJbTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (GopMe 3amicH  ypaBHEHHH
COOTBETCTBYIOIIN X PEaKII i M (POPMYIHPOBATh BEIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

9. C(OPMHPOBAHHOCTh yMEHHS aHAJIU3UPOBATH XHMHUYECKYI0 HWH()OPMAIMIO, IONYyYaeMyl0 U3 pPAa3HBIX
HCTOYHHKOB (CpejacTB MaccoBor nH(popmanuu, cetb HTEpHET U ApyTHe);

10.chopMUpPOBAaHHOCTh YMEHUH COOIOAATh IMPaBUIa SKOJIOTHISCKH II€JIeCO0Opa3HOTO NOBEACHHS B OBITY M TPYNOBOH
JIeSITEIBHOCTH B LEJSIX COXPAHEHMsl CBOETO 3JI0POBbSl M OKPYJKalOLIeH NPUPOJHOW Cpelbl; YUUTHIBATH OIACHOCTD
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BO3I[GI\/'ICTBI/I$I Ha XUBBIC OPTAaHU3MBI ONPCIACICHHBIX BEUICCTB, MMOHMMAasA CMBICIT IMOKa3aTe/Id HpCI[GJILHOﬁ I[OHyc’['PIMOﬁ

KOHOEHTpAIWu .

Ocoboe 3HaueHNE AUCIUIDIMHA HMeeT Ipu popMmupoBaHun U pa3sumu OK:

Kon HaumenoBaHue 00 MX KOM IeTe HITUIA

OK 01 | Beibupats cioco0bl pemeHus 3a1a4 Ipo ¢ ecCHOHATBHON Aes Te IbHOCTH IIPUM CHUTEIBHO K Pa3THIHBIM
KOHTEKCTaM

OK 02 | HMcnonp30BaTh COBpEMEHHBIE CPEACTBA MOUCKA, aHAIN3A U HHTEPIPETalluK HHPOPMAIUU U
nH(pOpMaLMOHHBIE TEXHOJIOTHH JUTS BHINOJIHE HHS 3a1a4 PO (eCCHOHAIBHON Jiesi TeNbHOC TH

OK 04 | D¢ ¢dexmmBHO B3auMOJeiic TBOBATh U pabOTATh B KOJUICKTHBE U KOMAaHJE

OK 07 | CopeiicTBOBaTH COXpaHEHUIO OKPYIKAIOIIE cpe Ibl, pecypcocOepexeHUIo, IPUM eHITh 3HaHU 1 00
N3MEHEHHUHU KJIMMATA, TIPUHLMUITBI OePEeXJIMBOTO IIPOU3BO JC TBA, 3P (EKTHBHO ICHC TBOBATH B
4pe3BbIUaHBIX CUTYyaLUsI X

Pe3ynbpTaThl 0OcBOeHUs 001Ie00pa3oBarenpHoil mpeamera B cootBeTcTBHH ¢ PI'OC CITO u Ha ocHoBe PI'OC

COO:
Kon n IlnannpyemMble pe3yJbTAaThl OCBOEHHS MpeaMeTa
HaAaMMEHOBaHHE
(hopmupyem bIx O6mue' JIMCHM T HAPHbIE
KOM e TeHI M il

OK 01. Betoupars
CIOCOOBI pemIeHIUS
3aaq
npodeccHuoHaNbEHO
¥ Jes1 TE IbHOCTH
MPUMEHUTENBHO K
Pas3IMYHBIM
KOHTEKCTaM

B yacTH TPy 0BOr 0 BOCIIMTAHUS:

- TOTOBHOCTh K TPYZAy, OCO3HaHHUE
[IEHHO CTH MaCTepPCTBa, TPY J0JIO0HE;

- TOTOBHOCTh K aKTHBHOM JCA TCIIbHOC T

T€ XHOJIOTHYEC KO u COLIMAIbHON
HanpaBJIeHHOCTH, CocoOHOCTh
WHUIUUPOBATH, MJIAHUPOBATh u
CaM OCTOSTEIIBHO BBIIIOJIHATh TaKyro
JIesI TEJIbHOC Th;,

- HHTEpEC K pa3IUYHBIM  cdepam

npodecCHOHANBHOH esTe TEHOC TH,

Osgilagenne YHHUBe PC aJIb HbIM 1
y4e OHBIM H MO3HABATEJbHBIMH
JAeiCTBUSIM U:

a) 0a30BbIe JIOT HYeC Kue NeiiCTBUMA:

- CcaMOCTOSATENBHO  (HOPMyNUpOBaTH U
aKTyalTu3upoBaTh npobiemy,

paccMaTpHUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATH CYUIECTBEHHBIW MPU3HAK
WITH OCHOBAHUs JUIst CpaBHEHHs,
KJaccu( UK UK U 0000IIeHUS;

- ompemeNsiTh  LUEIH  JIeSATeJIbHOC TH,
3a]aBaTh IApPaMETPbl W KPUTEPUH WX
JIOCTHIKCHUS,

- BBISIBJISI Th 3aKOHOMEPHOCTH u
TPOTHABOP CUHSI B paccMaTpuBaeM bIX
SIBJICHUSA X,

- BHOCHUTb KOPPEKTHBBI B [IESTEIBHOCTh,
OIIEHWBATH  COOTBETCTBHE  PE3yJIHTATOB
HeJsiM, OIIEHMBATh PHUCKH  MOCIIE ICTBHIA
JIesI TENbHOC TH;

- pa3BUBAaTh KPEATHBHOE MBIIIJIEHHE OPU
pelIeHUH )KU3HEHHBI X TPO6eM

- BJIaJIETh CHCTEMOW XUMHYECKHX 3HaHHWH, KOTOpas
BKIFOYAET: OCHOBOIIOJIATAIOIITIE MOHATUSL
(xuMu4ecknii  3JIEMEHT, aToM,  DBJICKIPOHHAS
obomouka aroma, S-, p-, d-3MEeKTPOHHBIE OpOUTAIH
aTOMOB, UOH, MOJIEKy 11a, BaJICHTHOCTh,
9NEeKTPOOTPHLATEIBHOCT,  CTEHNEHb  OKHCJICHHS,
XUMH4YEcKas CBSI3b, MOJIb, MOJIIpHas  Macca,
MOJISIPHBIH o0bem, yTJIep O JHBII CKEIET,
(yHKIMOHANbHAS TpyMNa, pajukal, H30Mepus,
U30MEPBI,  TOMOJIOTMYECKHH  psAl,  TOMOJOrH,
YIIEBOJIOPOBI, KHCIOPOJ- ¥ a30 TCOJepiKallue
COCIMHEHHS, OMOJIOTHYECKH AaKTHBHEBIC BeIIeCTBa
(yrmeBoipl, SKHpHI, O€JIKM), MOHOMEp, IOJIUMEp,
CTPYKTypHOE 3BEHO, BBICOKOM OJICKY JIIPHEIE
COCIMHEHMS, KpUCTAJUIMYEeCKas peIeTKa, THIIBI
XHMHYECKAX peaxmit (oxucmmTe IBHO-
BOCCTAHOBHTENBHBIE, 9K30-M  JHAOTEPMHUYECKHE,
peakuuy MOHHOTO 0OMeEHa), pacTBOp, DIIEKTPOJIHUTHI,
HE3JIEKTPOIUTHI, JNEKTPOIUTHYECKAs AUCCOIMAINS,
OKHUCIUTENh, BOCCTAHOBU TENb, CKOPOCTh XUMUYECKO I
peakuuy, XUMHYECKOE pPaBHOBECHE), TEOPHUHU H
3aKOHBI (Teopus XMMHUYECKOTO CTPOCHHUS
oprannueckux BemecTs A.M. bymiepoBa, Teopus
ANEKTPOIUTHICCKON JWCCONMANNH, HEePHO MISCKUN
3akoH J[.11. MeH ieneeBa, 3aKOH CO XpaHEHHS MacChl),
3aKOHOMEPHOCTH, CHMBOJIMUYCCKHA S3BIK XUMUH,
(hakToNOTNUEC KNE CBENIEHUS O CBOWCTBAX, COCTaBe,
HNONMy4eHHH H  0€30MacCHOM  HCIIOJB30BaHUU
BOXKHEHUIIMX HEOPTraHMYECKUX M  OPTAaHHIECKHX
BEIIECTB B OBITYy M MPAKTUYECKON JedTeNbHOCTH
9eJI0BEKa;

- yMeTb BBIIBISITh XapaKTepHBIE
B3aUMOCBS3b M3YYECHHBIX TOHSITHH,

INpU3HAKU H
OPUMCHATH

6) 0a3oBble HCCJACA0BATEJIBbCKHE ( COOTBETCTBYIOIIHEC MOHATHA NP OIMMCAHUU CTPOCHUA
zlei/icmm{: U CBOMCTB HCOPraHNMYCCKUX U  OPraHUYCCKHUX
- BJIa A€ Tb HaBbIKaM 1 y‘-IC6HO- BCHICCTB U UX l'lpeBpaH.IeHHﬁ; BBIABJIATH B3aMOCBA3b
HCCJICZ[OBaTeJ'IBCKOfI u HpOeKTHOfI XUMHUYCCKH X 3HaHUH C NOHATUAMHU u
JICA TCIIBHOC TH, HaBBbIKAM 1 pasp€miCHus | NMpEACTaBJICHUAMN JPyTUuX  €CTCC TBEHHOHAYYHBIX

Yka3pIBato TCsl IMYHOC THBIE U Me TanpeaMeTHble pe3yabTaTsl u3 @PI'OC COO (B nmocneaneit penakuuu oT 12.08.2022)

B OTIMIAroJbHOM popme, popmupyembie 001eoOpa3oBaTeIbHON AUCI UTUTHHO K
2 .
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npoonem;

- BBUBJIATE  NPUYMHHO-CIICJIC TBEHHEIE
CBI3M M aKTyaJIM3UpoBaTh  3ajady,
BBIIBUTaTh  THIOTE3y €€  PCIICHHH,

HAXOJMTh APTYMEHTHI ISl OKa3aTeJIbCTBA
CBOMX yTBEPIKICHUIA, 3a/1aBaTh MapaMeTpsbl
U KPUTEPHUH PEIICHUS;

- aHAIU3UPOBATh IIOJYYCHHBIE B XOZ€
pelIeHHs 3aauu Pe3yIbTAThI, KPUTHUCCKH
OIICHUBATh 1754 JIOC TOBEPHOCTD,
MPOTHO3MPOBaTh HW3MEHEHHWE B HOBBIX
YCITOBHAX;

- yMeTh  NEPEHOCHTh  3HAHHA B
M03HABATEJILHYIO u NPaKTAYECKY IO
00J1aCTH K U3HE JIes TeJIbHOC TH;

- YMETh MHTCTPUPOBATh 3HAHHS M3 PA3HBIX
MpeIMETHBIX 00J1ac Teif;

- BBIJBUTAaTh HOBBIC HJCH, IpeaJaraTh
OPHUTHHAIBHBIE 10 IXO Ibl M PEIIIe HIS,

- CIIOCOOHOCTh M X UCIIO JIb30BAHUS B
MO3HABATEJIbHOW M COLMATIBHOMN MPaKTHKE

MpeIMETOB;
- YMETh UCIIOJIb30BATh HAMMEHOBAHMS XHMHYECKHX
COCIMHEHUN MEXAYHAp OJHOTO COr03a
TEOPETHUYECKOM W IpUKIAJHOU XUMUH U
TpUBHAJIbHBIE Ha3BaHUS BaXHEUIIMX  BEIIECTB
(aTHIIEH, arle THIIEH, TJIMLEPHUH, ¢denomn,
dbopManpaeru,  yKCycHas ~— KHCIOTa,  [JMIUH,

yrapHblid ra3, yrjeKUCJbld TIa3, aMMHaK, rameHas
HM3BECTh, HeEralieHas HW3BeCTh, IIMTbEBas CoOJa H
JIPYTHX), COCTABJIITh (HOPMYJIBI HEOPTAaHUICCKUX H
OpPraHMYECKUX BELIECTB, YPAaBHEHUS XHUMHUYECKHX
peaKkIuii, OOBSICHATH WX CMBICKI, TIOATBEPKIATh
XapakTepHble  XUMHYECKHE CBOICTBa  BEUIECTB
COOTBETCTBYIOIIMMH DSKCIHEPUMEHTAMHU U 3alHCIMH
YPaBHEHUN XUMUYECKH X PEAKIIMMT;

- YMETh yCTaHaBJIMBATh MIpUHA JJIEKHOCTh
W3YYEHHbIX HEOPTaHWYeCKUX U  OpPraHUYecKUuX
BEIIECTB K ONpEAeNeHHBIM KJjaccaM U TIpynnaM
COCIMHCHMI, XapaKTepU30BaTh HX COCTaB H
Ba)KHEHIIINE CBOMCTBA; OMpEenensTh BU JIbI
XHUMHYECKHX  CBSI3EH (xoBaleHTHas, HOHHAa,
MeTaJuThdecKasi, BOZOPO/HAs), THIIBI
KPUCTAJUIMYECK U X pemeTox BEIICC TB;

KIacCH(UIIUPOBATh XUMHYECKHUE PEaKIIUHL;

- chopMHpOBaTh TPEACTABICHUSA: O XHUMHUIECKON
COCTaBIMIIOMIEH  €CTECTBCHHOHAYYHON  KapTHHBHI
MHpa, pOJI XUMHUH B TIO3HAHWUH SBJICH Uil TIPUPOIEL, B
(hOpMUPOBAHNH MBIIUIEHUS U KyJNbTYpHl JIHYHOCTH,
ee (QYyHKIMOHAIBHOW TPaMOTHOCTH, HEOOX0MMOU
JUISL pelIeHus] MPaKTHIECKHX 3a7a4 M 9KOJIOTHYECKH
000CHOBAaHHOTO OTHOLIEHHUSI K CBOEMY 3JIOPOBBIO U
MIpUPOJHOM Cpene;

- yMeTb NPOBOAUTH pacueTbl MO XUMHYECKHM
(dopMynaM M ypaBHEHHMSM XUMHUYECKHX pPeakuuil ¢
UCIIOJIb30BaHUEM busnIecKnx BEJINYUH,
XapaKTepHU3yIOIINX BEIIeCTBA C KOJIMYESC TBEHHOM
CTOPOHBI: MAacChl, o0beMa (HOpMaJIbHBIC YCIIOBHUS)
ra3oB, KOJHWYECTBAa  BEIIECTBA;  HCIIOJIH30BaTh
CHCTEMHBIE XMUMHWYECKHE 3HAHHSA JUIS MPHUHITHS
pemeHnH B KOHKPETHBIX JXHM3HEHHBIX CHTyalHUsX,
CBSI3aHHBI X C BEIIIECTBAMH U UX IPUMECHEHHUEM

OK 02. B 00J1aCTHLICHH OCTH HAY4YHOI0 | - yMeTb IUIAHUPOBATb U BBIIOJHATb XUMMYECKUI
Hcnonb3oBaTh TMO3HAHUS: 9KCIEPUMEHT (PEBPALICHHsI OpTaHMYECKUX BEIIEC TB
COBpPEMEHHbBIE - cGopMHUPOBAaHHOCTE MHUPOBO33PEHMS, | MPU HArpeBaHWUHM, MOJTy4YCHHE OTHJICHA U H3y4CHHE
Cpe/AcTBa MOUCKA, | COOTBETCTBYIOILETO COBPEMEHHOMY | €ro CBOMCTB, Kaue€CTBEH HbI€ PEAKIIMU Ha aJIbJertIpl,
aHaJIM3a u YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW | Kpaxmall, yKCYCHYIO KHCJIOTY; ICHAaTypalus OCIIKOB
HUHTEpIpEeTauu NPAaKTHKH, OCHOBAaHHOTO HAa JHAIOre | IPM HAarpeBaHWM, IIBETHBIC pPCAaKIUH  OCJIKOB;
uHpOopManuH U KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO | MPOBOIUTh PEAKIUH HOHHOTO OOMEHa, OIpeaeisiTh
HHGOpPMAaIMOHHBIE | CBOETO MECTa B IO JIUKY IbTYPHOM MHUPE; Cpexy BOIHBIX PAacTBOPOB, Ka4eCTBCHHBIC pEaKIHU
TE XHOJIOTUU IS - COBEpIICHCTBOBAaHWE S3BIKOBOM W | Ha cynbdaT-, KapOOHAT- M XIOPHI-aHHOHBI, Ha
BBITIOJTHEHUS YUTATEJBCKOM KyIbTypHl KaK CpeICTBa | KATHOH AaMMOHMSA; pENIaTh AKCIEPUMEHTAIBHBIC
3a1a4 B3aUMOJICUCTBUSL  MEXAy JIOApMH W | 3amaum mo temam "Mertamml" u "Hemeramnst") B
npodecCHOHANBHO | MO3HAHUS MUPA, COOTBETCTBUH C MPABUJIAMH TCXHHUKH 0€30MaCHOCTH
It Iesi Te IBHOCTH - OCO3HaHHE LEHHO CTU HAy4YHOH | Mpu OOpaImeHUH C BEHIECTBAMH H JIAOOPATOPHBIM
JIes TeTbHOC TH, TOTOBHOCTh OCYIIECTBIIATH | 000PYyIOBaHHEM ; MPEACTABIATD pe3yabTaThl
MPOEKTHY IO u HCCIICZIOBATEIbCKYIO | XHMHYECKOTO OJKCIepuMeHTa B (opMme 3amucu
JIesi TeIbHOC Th MHAMBU Iy aJIbHO U B IpyTIeE; | ypaBHEHUI COOTBETCTBYIOLIMX  peaKIHii u
Ogiagenue YHUBepCAIbHBIMH | GOpMyIHpPOBaTE  BBIBOJBI HAa  OCHOBE  JTHUX
y4e OHBIM U NO3HABATeJbHBIMHU | PE3yJbTATOB;
JNeiCTBUSIM U: - YMETh aHAJIN3UPOBATh XMMHUYECKYI0 WH(OpPMALHIO,
B) padora c uHdopmanmueii: MOJIy9aeMyl0 W3 pasHbIX HCTOYHHKOB (CpeJCTB
- BJAJICTh HaBBIKaMHU MIOJTydeHHS | MaccoBOH MH(opManny, ceth MIHTepHET 1 apyTHE);
uHQOpMamMu W3 WCTOYHWKOB pAa3HBIX | - BJaJeTh OCHOBHBIMH METOJAaMH  HAy4HOTO
THIIOB, CAMOCTOSATENBHO OCYINECTBIATH | MO3HAHUS  BEMIECTB M XAMHYECKHX  SBJICHUH
NOWCK, aHalHM3, CHCTeMaTW3anuioo U | (Habiro neHue, U3MepeHue, 9KCIIEPUMEHT,
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HHTEpTpETauio WHOOpMAIH Pa3IHIHbI X
BUZIOB U (OPM TIPEJICTABIICHNUS,
- co3maBaTh TEKCTHl B
dbopmatax ¢ yueTom
uHpOpMAMU U  IIETeBOH
BbIOMpas ONTUMAJbHYIO
NpE/CTABIICHHS W BU3yallH3allHu;

- OIICHUBA Th JIOC TOBEPHOCTb,
JICTH THMHOCTh uHpopMaryH, ee
COOTBETCTBHUEC MPABOBEIM U MOPAIBHO-
STHYECKHM HOpMaM;

- HCIIOJTb30BATh cpenacTsa
WHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBI X
TCXHOJIOTUH B PENICHWH KOTHUTHBHBIX,
KOMMYHHKATABHBIX W OPTaHU3AIHAOHHBIX
3ajad ¢ coOmomeHHeM  TpeOOBaHHMI
OPTOHOMHUKH, TEXHHKA  0€30MacHOCTH,
TUTUCHBI, PECYpPCOCOCPEIKEHHUs, MPABOBBIX
u THYECKHUX HOPM, HOPM
nH(OpPMaIMOHHOW 6€30TIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHU S U
3amuTel HH(O pMaIyn, HHPOPMaHOHHO I
0e3011acHO CTH JINYHOC TH;

pa3JII/I‘-IHI>I X
Ha3HaA4Y CHUA
ayMTOpUH,

Gopmy

MOJIETTHPO BaHKE);

- yMeThb TPOBOAWTH pAacUeThl IO XUMHYECKHM
¢opMynaM M ypaBHCHUSIM XUMHUYECKHX PEAKIUH C
UCTIOJTb30BaHUEM ¢bu3mgecknx BEJINYNUH,
XapaKTepHU3yIOIUX BEMECTBA C KOJIMYEC TBCHHOH
CTOpPOHBI: Macchl, o0beMa (HOpMaJbHBIE YCIOBHUS)
ra3oB, KOJIMYECTBAa  BELIECTBA;  MCIIOJIB30BAThH
CHCTEMHbBIE XUMHWYECKHE 3HAHUS IS IPUHATHA
pelIeHU B KOHKPETHBIX JKM3HCHHBIX CHTYyalHsX,
CBSI3aHHBI X C BEIIECTBAMU U UX IPHMECHEHUEM

OK 04. - TOTOBHOC Th K CaMOpPa3BUTHIO, | - YMETb IJIAHUPOBATb U BBIIOJHATL XUMMYECKUI
D¢ dpexTmBHO CaMOCTOSITETIFHOC TH M CaMOOTIPEICTICHHIO; | AKCIIEPUMEHT (TIpeBpaIIeHUs] OPTaHNYSCKUX BEIIECTB
B3aNMOJICHCTBOBAT | -OBJIAICHHE HaBBIKAM U y4eOHO- | IpM HarpeBaHWH, IOJIydCHHWE JTHJICHA W HM3Yy4YCHHE
b ¥ paboTaTh B HCCIIeIoBa TE TbCKOM, MIPOEKTHOH W | ero CBOWCTB, KaYeCTBCH HbIE PEAKINH Ha aJIbJCeTH b,
KOJIeKTUBE U CONMANIBHOM IesATeTFHOC TH; KpaxMall, yKCyCHYI0 KHCIOTY; IeHaTypamus OelkoB
KOMaH/Ie Osiagenune YHUBepcaAIbHbIMM | DU HAarpeBaHWM, [BETHbIE pEakIuu OENKOB;

KOMMYHHMKATUBHBIMH JICHCTBUSIMH ¢ HOPOBOJIUTh PEAKIUHM HMOHHOTO OOMEHa, OIpeneiTh

0) coBMecTHas 1esITeJIbHOCTh: cpeay BOJHBIX PacTBOPOB, KaYECTBEHHBIE PEAKIMU

- MOHUMAaTh u HCHOJIb30BaTh | HA cyiabdar-, KapOOHAT- M XJOPUA-aHUOHBI, Ha

IpeuM yIIecTBa KOMaHIHOM M | KATHOH aMMOHMs;, pellath J3KCIepUMEHTAIbHbIE

WH/T BUTy 2 TbHOHM PadoThI; 3a7aun 1o temam "Metael" u "Hemeramel") B

- [IPUHUMATh LeJu COBMECTHOH | COOTBETCTBUM C IIpaBUJIAaMU TEXHUKHU O€30I1aCHOCTH

Jies TEJbHOC TH, OPraHU30BbIBATH U | npu OoOpameHHn ¢ BemEecTBAMH U Ja0OpaTOPHBIM

KOOPIMHHAPOBATh  JCHCTBHA 1O  ec¢ | 000pyAOBaHHEM; MPECTaBIATh pe3yJIbTa ThI

JOCTHIKCHHUIO: COCTABIIATH IJIAH NEHCTBUH, | XUMHUECKOTO OJKCIepuMeHTa B (Qopme 3ammcu

pactupeneniatb poJiM C Y4YeTOM MHEHHH | ypaBHEHHH COOTBETC TBYIO I X peak uii 51

Y9acCTHUKOB  0OCYyXIaTh  pe3ynbTaThl | GOpPMyIMpOBaTh  BEIBOABI HAa  OCHOBE  3THX

COBMECTHOI1 paboTshI; pe3yJIbTaTOB

- KOOPJAMHUPOBATH W BBINOJHATE paboTy B

YCIOBUSIX PEaJbHOTO, BHPTYalIbHOTO H

KOMOMHHMPOBAHHOTO B3aUMOICHCTB S,

- OCYILIECTBIIATH MO3U TUBHOE

CTpaTerMyecKoe IOBEJICHHE B PazIUYHBIX

CUTyallUsiX, MpPOSBJATL TBOPUYECTBO U

BOOOpakeHNE, OBITh MHAINAT IBHBIM

Osgilagenne YHHBe PC aJIb HbIM M

per yJasiTHBHBIM M Jie iiCTB USIM U ¢

I') IpMHATHE ce0s ¥ APYrux Jrojeii:

- IPUHUMATh MOTHBEI U apTYMEHTHI IPYTHX

Ioaen IIPU  aHalIM3e  PE3yJIbTATOB

Jiesi TeTbHOC TH;

- MPU3HABaTh CBOE MPaBO M NPABO IPYTHX

JIFOJCH Ha OIIMO KU,

- pa3BUBaTh CIIOCOOHOCTH HOHUMATh MUP C

MO3UIMH JIPYTOro YeJIOBEKa;
OK 07. B o0s1acTH 3 KOJIOTN YeCcKOro - copMHpOBaTh MPEACTABJICHUSA: O XHUMHYECKOU
Copielic TBOBa Th BOCIIHTAHUS: COCTaB/MIIOLIEH  €CTECTBEHHOHAy4YHO!  KapTHUHBI
COXpaHEHUIO - copMHPOBaHHOCTE  AKOJOTHYECKOH | MHpa, pOJIM XUMHUH B TIO3HAHWH SBJICH Uil IPUPOIEL, B
OKpYXKaroIen KYJIbTYPBI, MMOHUM aHKE BIMSHUS | (DOPMHUPOBAHUU MBIIUICHUS M KYJIbTYPBI JTIUYHOC TH,
cpensl, COIMAIBHO-3KOHOMHYECKU X MIPOIECCOB Ha | e (YHKIMOHAJIBHOW TpaMOTHOCTH, HEOOX0 WMot
pecypcocOepexeH | COCTOSHWE TIPUPOIHOW W CONMAIBHOW | /IS peImIeHHS MPAaKTHIECKHX 3aJad U KO JIOTHIECKU

110, IIPUM CHATH

CpeJibl, 0CO3HAHUE T700aIbHOTO XapakTepa

000CHOBAHHOTO OTHOINCHUS K CBOEMY 3IO0POBBIO U
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3HaHUS 00 9KOJIOTHIECKUX TIPOOIIEeM; MIpUPOJHOH Cpene;

W3MEHEHUHU - IUTAaHWUPOBaHWE H  OCYIIECTBJICHHWE | - yMEThb COONIOJaTh TpaBWiIa  9KOJIOTHYECKH

KJIMMaTa, JIelic TBUH B OKpYKafoIIeH cpejie Ha OCHOBE | IeNecoo00pa3HoTO TMOBEICHHUsI B OBITY W TPYIOBOI

TP UHIINTIBI 3HaHUS 1eJiel  yCTOWYMBOTO pa3BUTHUS | JESATEIbHOCTH B LIEISX COXPAHEHUS CBOEro 3J0POBbs

6epexITBOro 4EJI0BEUECTBA; U OKpyJKarolllel MNpUPOJHOW Cpenbl; YUYUTHIBATh

MIPOU3BOJICTBA, aKTH BHOE HEnpusITHE JIeWC TBUH, | OMIACHOCTh BO3JEHCTBUS HAa JKUBBIE OPTaHU3MBI

3¢ pextrBHO NPHUHOCAIIN X BPEJI OKPY KaIOLIEH cpere; ONpeeNIeHHBI X BEIIEC TB, MOHUMast CMBICIT

Jielic TROBaTh B - yMeHue MIPOTHO3UPOBATH | MOKa3aTeJis MpeAebHON Oy CTUMO U KOHLIEH Tpaluu

Ype3BbIYaliHBIX HeOJIaronpusATHBIE 9KOJIOTHYECKUe

CUTYyaLMs X MIOCJIE/IC TBUSI IpEeANPUHUMAEM bIX
JIeiic TBUH,, TPEO TBPAILIATh U X;

- pAaclIMpEHUE OIbITa  JESITEIBHOC TH
9KOJIOTHYECKON HAIIPaBJIEHHOCTH;

- OBJIaICHNE HABBIKAMU y4eOHO-
UCCJIEJ0BATE IbCKOM, IPOEKTHOU U
COIIMAJIbHOM eATEIBHOC TH;

K Osgi1agenne npodeccuoHabLHO- -c(hopMHPOBATH IIPEJIC TABIICHHE O XUMHU B OBITY U
OPHMEHTHUPOB AHHBIM CO/I€ PiK AaHHEM MIPOU3BOJICTBEHHO ! /1€ TeIbHOCTH Y€ JIOBEKA
npeaMeTa (cole psk aHueM MPHUKJIATHOL 0 -yMEThb XapaKTepHU30BaTh HOBEHIINE JOC THXKEHHUS
MO JIs1) XUMHUYECKOW HAYKU U XMUMUYECKOH Te XHOJIOTU H.

-YMETb ONPEAENATH POJIb XUMHUHU B 0OecreyeHul
9KOJIOTUYECKOM, SJHEPTE THUECKOM U MHULIE BOU
0e301acHOCTH, Pa3BU THH MEAUIMHEI.
-BJIaIE Th IPAaBUJIAMM IIOMCKA M aHaJIM3a XMMUYECKOU
WHPOPMALMHU U3 PA3JIMIHBI X ICTOYHUKOB (Hay4Has U
y4eOHO-HayYHas TUTepaTypa, Cpe AICTBa MacCOBOH
nHpOopManuu, ceTb MHTEpHET);
-yMETb OCYLIECTBIIITH IIOUCK U aHAJIU3 KEHCOB O
MPUMEHEHUN XMMHUYECKUX BEIECTB U TEXHOJOIHUH C
ydyeToM Oynymieil npodeccHoHanbHOW AesITeh HOCTH
MO0 TeMaM: BaXKHEHIINE CTPOUTENbHBIE MaTepualbl,
KOHCTPYKIMOHHbIE Marepualbl, Kpackd, CTeKJIO,
KepaMHuKa, Marepualbl JUIS 9MEeKTPOHUKH,
HaHOMAaTepHabl, TeKCTUJIbHBIE BOJIOKHA, UCTOYHHUKH
SHEPI'UU, OpraHUYEeCKUE U MUHEPaJbHbIE yA00peHus,
JIeKapCTBEHHBIC BEIECTBA, OBITOBAs XUMHSI.
-YMETb 3alH IATh NPOEKTHI: IPEACTABIITh
pe3yIbTATEl pelleH Usl KeHCOB B popMe MUHU-
JIOKJIaJa C Ipe3cH Tanuei
Kon JIP peasimM3anuu mpor paMM bl BOCIIM TAHUS], OTI pe/lesie HHbIE 0TPAac/ieB bIMH TPe0OBAHUSIM U K /1€J10 BBIM
JIP Ka4ecTBaM JUYHOCTH

[NposBIstron Uit ¥ 1eMOHCTPHUPYIOIINHA YBaXXCH Ue K JIO IM TPy A, 0CO3HAIOIIH i IIEHHOCTh COOCTBEHHOTO

JIP 4 | tpyma. Ctpemsimuiics K OpMHUPOBAHUIO B CETEBOW CpeJie JIMIHOCTHO M TPO (PECCHOHAITBHOTO KOHC TPYKTHBHOTO
«1m(pOBOTO CIEeaay.
Co0ro maromuii | poTaraH AMP YOI paBuJiia 370pOBOTro U O6e30macHoro o0pasa K3 HH, CIIOp Ta;

P 9 Mpeaynpexaaomui MO0 IPeoJo0 IEBAIOMINN 3aBUCUMOCTH OT aJKOTOJIsI, TabaKa, IICHX0aK T BHBIX BEIIEC TB,

A3apTHBIX UTP U T.A. Co XpaH SIIOHII/Iﬁ TICU XO JIOTUYECKYIO yCTOfI‘I MBOCTb B CUTYaTUBHO CJIOXKHBIX UJIA
CTPEMUTEJIIbHO MECHAIOMINXCS CUTYyalu X.

1.4. Kosinyec TBO Yac 0B Ha OCBOEe HHE pa®oyeii MporpamMMm bl npeagMera:
MaKCUM albHOH y4eOHO 1 Harpy3ku oOy4aromerocst 72 4aca, B TOM YHCIE:
00s13aTeIbPHOM ayTUTOPHOHN yueOHOM Harpy3ku obyuaromerocs: 68 yacos (B T.u. [TP — 34 vaca) ;
caMmocCTosTeTbHAs paboTa 4 Jaca;

KOHCYJIbTalluu 4 4yaca
IIPOEKTHI 2 yaca.

2. CTPYKTYPA U COAEP) KAHHUE INIPEJIMETA BI1.09 XUMMUS
2.1. O0beM npeaMeTa M BHIbI Yue 0HOIl padoThl

Buj ydyeOHoii padoThl

MaxkcumanbHast yueOHas Harpy3ka (Bcero)

72

Oobs3aresbHasi ayqiMTOpHasi yueOHas Harpy3ka (Bcer o)

68

B TOM YHCJIC:
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IpakTuuyeckas padora Ne 1. Pasznen 1, Tema 1.1. CtpoeHne aToMOB XUMHUYECKH X 3JIEMEHTOB M MPHUPOIa
XUMHYECKOH CBSI3U.

Tema: Pemenne 3agaHui Ha WCIIOJIB30BaHME XHWMHUYECKOW CHMBOJHMKM W Ha3BaHUM COEIUHEHHH IO
HOMEHKJIaType MEXIYHapOJHOTO COI03a TEOPETHUYECKON M NMPUKIAJHOW XUMHUU W TPUBHAJBHBIX Ha3BaHUM
JUISL COCTaBJICHUSI XMMUYECKAX (DOPMYII ABY Xa TOMHBIX COCAMHEHHH (OKCHAOB, CYIb()HI0B, THAPUIOB U T.II.)
U JIpYTUX HEOPTAaHUYECKUX CO€ JUHEHUH OTJIeTbHBIX KJIACCOB.

IIpakTuueckue 3aJaHHUs Ha YCTAHOBJICHUE CBA3M MEXKIy CTPOCHHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB U
HNEPUOAMYECKHM H3MEHEHHEM CBOMCTB XMMHYECKMX JJIEMEHTOB M UX COCJUHEHUH B COOTBETCTBUU C
nojoxeHueM Ileproauueckoi cUCTEMBI.

IIpakTuyeckas padora Ne 2. Paznen 1, Tema 1.2. [Tepuo nuueckuii 3akoH 1 Tadsmna J[. 1. MeH aenee Ba.
Tema: [lepuommueckas cuctema xuMmudeckux aeMeHToB .M. Menneneesa. @uzndeckuii CMbICI
[Tepuommueckoro 3akoHa J[. 1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUY €CKH X 3JIEM €HTOB,
00pa3yeMbIX IMHU MPOCTHIX H CJIOXKHBIX BEIIEC TB B COOTBETC TBHH C II0JIOKECHHEM XHUMHYECKOTO 3JICMEHTA B
Ilepuo mueckoil cucteme. MupoBo33peHuecKkoe U HayyHoe 3HaueHue Ilepuoauueckoro 3axona J[. M.
Menneneesa. Ilpornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMUYECKUX JIEMEHTOB.

Pemenne npakTHKO-0PHEHTHPOBAHHBIX TEOPETUIECKUX 3aJaHNH Ha XapaK TePHU3AIHI0 XUMHYIECKUX
3JIeMEeHTOB «MeTaTndecKie / HeMeTaInIeCKHe CBOMC TBA, 3IEKTPOOTPHUNA TEIFHOCTh XUMHUIECKU X
3JIEMEHTOB B COOTBETCTBUH C UX 3JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHHUEM B IEPHOINIECKON CHCTEME
XUMHUYecKku X aneMmentoB J[.M. MeH e neepay

IpakTuyeckas pagora Ne 3. Paznen 1, Tema 1.3. Tunbl XUMHUYECKU X PEAKIIHA .

Tema: KonndectBenHsle o THOLIEHUs] B XUMHUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMMHUH U PAacdeThl 110
ypaBHEHMsIM XUMHUYECKUX peakiuil. Moib Kak e MHHMIA KOJIMYec TBa BellecTBa. MoJsipHas Macca. 3aKOHbI
COXpaHEHMs MacChl M 3HEpruu. 3akoH ABoraapo. MomspHbIi 0o0beM ra3zoB. OTHOCHTENbHAs IJIOTHOCTD
ra3os.

PacueTsl Mo ypaBHEHUSIM XHMHYECKHX PEAKIUH C MCIIOJIB30BaHHEM Macchl, 00beMa (HOpMabHBIC yCIIOBHUS)
ra30B, KOJWYEC TBA BEIIECTBA

JladopaTopuas padora Ne 1. Paznen 2, Tema 2.2. DnekTponuTHIECcKas MUCCONMANNS ¥ HOHHBIH OOMEH.
Tema: Tunsl XMMHUUYECKUX peaKIU i

HccnenoBanue THHOB (IO COCTaBYy M KOJMYECTBY HCXOJHBIX M OOpa3yIOIUXCS BEIIECTB) M MPH3HAKOB
XUMHUecKkuXx peakiuid. [IpoBeneHue peakiuii HOHHOTO OOMEHa, ONpeneNeHHe CpeAbl BOJHBIX PacTBOPOB.
3a/iaHus HA COCTAaBJIEHUE HOHHBI X PEAaKIH i

HpaxTuyeckas pagora Ne 4. Pazznen 3, Tema 3.1. Knaccugukanu si, HOMEHKJIaTypa U CTPOEHHE
HEOPTraHUUYECKU X BELIECTB.

Tema: HomeHKknaTypa HeopraHM4eCKU X BEIIeC TB: Ha3BaHUE BEIeCTBA HCXO U3 X XUMHUYECKOI (hopMyIIbl
WJIH COCTABJICHHE XMMHUYECKOH (hOPMYJIBI MCXO0 1 U3 Ha3BaHUs BellecTsa 1o MexayHapoHoi (MIOTTIAK)
WIIH TPUBHUAJILHOW HOM CHKJIAType.

Pemrenne mpakTHUECKMX 3aJaHUH MO KJIAacCH(QWKAIMHM, HOMEHKIATypEe W XUMHYECKHM (QopMyliam
HEOPTaHMYECKUX BEUIECTB PA3IMYHBIX KJIAaccoB (YrapHBIH Ta3, YIJIEKHCIBIA Tra3, aMMHaK H JPYTUX):
Ha3bIBaTh U COCTABIATH ()OPMYIIBI XMMHYECKH X BEIIEC TB, OMPEIENATh IPHHA NISKHOC Th K KIIacCy.
Hctounnku xumudeckoit mapopmaruu (cpeacTB MaccoBoit nHGopMamuH, cets UHTepHET U Apyrue). ITonck
uH(pOpMaIUK 0 Ha3BaHUIM, HACHTH(PHUKATOPaM, CIPYKTypPHEIM (opMyIaMm

HpakTnyeckas pa6ora Ne S. Pasznen 3, Tema 3.1. Knaccuduxarus, HOMEHKIaTypa U CTpOEHHE
HEOPTraHUUYECKU X BELIECTB.

Tema: HoMeHKIIaTypa HEOpraHUYECKH X BEIIEC TB: HA3BaHUE BEIIEC TBA UCXOII U3 UX XUMUUECKOil hopMyisl
WM COCTaBJICHHE XMMHYECKOH (POPMYJIbI MCX0 I U3 Ha3BaHuUs BellecTsa 1o MexayHapoHoi (MIOITA K)
WY TPUBHUAJILHOM HOM EHKJIAType.

PemieHne mnpakTHUecKMX 3aJaHuMil MO KiIaccM()MKAUWM, HOMEHKJIATYpe M XUMHYECKHUM (opmyiam
HEOPTaHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB (TalleHas M3BECTh, HETallleHas H3BECTh, MATHEBAS COJA M
JPYTUX): HA3BIBATh U COCTABILITH (POPMYIIBI XUMHICCKU X BEIIEC TB, OTIPE ST Th NPHHAICKHOC T K KIIACCy.
Vctounmkn xumudgeckoit mHGopMarmn (CpeacTB MaccoBoi HHpopMammH, cets HTEpHET N1 Apyrue). [Tonck
uH(pOpMaIUK 0 Ha3BaHUAM, HACHTH(GHUKATOPaM, CIPYKTypPHEIM (opMyIaMm

HpakTnyeckas pabdora Ne 6. Pazmen 3, Tema 3.2. Du3HMKO-XUMHYECKHE CBOWCTBA HEOPTaHUUCCKUX
BEILIECTB.

Tema: CocTaBneHne ypaBHEHUII XUMHYIECKHX PEAKIIMH C y4aCTHEM IPOCTBIX U CIOXKHBIX HEOPTaHHYECKHX
BCIIECTB: METAJUIOB M HEMETaJUIOB; OKCHJIOB METaJVIOB, HEMETAJJIOB M aM{(OTEpPHBIX 3IIEMEHTOB;
HEOPraHMYECKMX KHUCJIOT, OCHOBaHMH M  aM(OTepHbIX T'MJPOKCHUJOB; HEOPraHMYECKUX COJeH,
XapaKTepU3yOII X UX CBOICTBA.

Pemenne mnpakTMKO-OPUEHTHPOBAHHBIX TEOPETHYECKMX 3aJaHUI Ha CBOMWCTBA, COCTaB, MOJIydYeHHE U
0e30macHoOe UCIOJIb30BaHUE BaKHEHIIIN X HEOPTaHUIECKU X BEIIECTB B OBITY U NPAKTUYECKOW €5 TeIbHOCTH
4yeJIoBeKa

JlaGopaTopuas padora Ne 2. Paznen 3, Tema 3.3. Unen T UKaIisg HEOPTaHIIECKUX BEIECTB.

Tema: UneH T vKkamm s HEOPTaHUIESCKU X BEIIECTB

Pemrenne SKCIIEpUMEHTANBHBIX 3afad MO XMMHYECKHM CBOWCTBAM METAUIOB W HEMETAUIOB, IO
PacIO3HABAHUIO U MOTyYEHHUIO COE IMHEHNI METaJUIOB M HEMETAJLIOB.

VpeHTMuKanus HEOPTraHWYECKHX BEMIECTB C HCIOJH30BAHMEM HX (H3MKO-XUMHYECKHX CBOWHCTB,

34
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XapaKTepHBIX Kauec TBEHHBIX peakinii. KaguecTBeHHBIE peakIMy Ha CyIb(aT-, KapOoHaT- U XJIOPHUA-aHHOHEI,
Ha KaTHOH aMMOHHS

HpakTuyeckass padora Ne 7. Pazmen 4,Tema 4.1. Kinaccudpukamus, cTpoeHHE W HOMEHKIATypa
OpTaHWYECKHX BEIIECTB.

Tema: HomeHKkmaTypa OpraHHYECKHUX COCAMHEHHN OTACIBHBIX KJACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE W
apoMaruueckue yrieBogopoas! u jp.) CocTaBieHHe MOJHBIX M COKPAIEHHBIX CTPYKTyPHBIX (OpMyJ
OpraHMYeCKUX BEIeC TB O TAEJbHbIX KJIACCOB, UCTOJb3YS UX HAa3BaHUA 110 CUCTEMATUYECKOH U TPUBUATIbHOU
HOMEHKJIAType (3TUJIEH, ale TWIeH, MUIepHuH, GeHomn, GopManbaeru i, yKCycHasi KHCIoTa, TIHIUH ). PacueTsl
HpocCTeHIei (opMyIIbl OpraHMYEeCKOH MOJIEKYJIbI, HCXO0 I U3 3JIEMEHTHOTO cocTasa (B %)

IpakTuyeckasi padora Ne 8. Pasmen 4,Tema 4.1. Knaccudukamus, cTpoeHHe U HOMEHKIATypa
OpraHN4eCKHX BEIECTB.

Tema: HoMmeHKIaTypa OpraHHYECKHX COCITUHEHHH OTICIBHBIX KJIAcCOB (CHHUPTHL, (EHOJIBI, albJIeTH b,
KETOHBI, KapOOHOBBIE KHCIOTHI W Jp.) CocTaBIeHHE MOJHBIX M COKPAIIEHHBIX CTPYKTyPHBIX (OpPMYJ
OpTaHWYECKHX BEIIEC TB O TAEJhHBIX KJIACCOB, UCIIOJB3YS MX HA3BaHHA 10 CHCTEMAaTHYeCKOW W TPHUBUATIHHON
HOMEHKJIAType (ITUJICH, alle TWICH, TIHIepHH, (eHOT, (OpPMalbACTH A, YKCyCHAsI KHUCIO Ta, TJIUIMH ). PacueTs
npocTeimeil hopMyIIsl OpraHIYeCKON MOJIEKYJIbL, UC X0 U3 3IEMEHTHOTO cocTaBa (B %)

IpakTuyeckasn pagora Ne 9. Paznen 4,Tema 4.2. Cpoiic TBa OpraHHUYECKUX COEAMHEHH I.

Tema: CpoiicTBa OpraHMYECKUX COCAMHEHHUH OTACNBbHBIX KJACCOB (TpUBHANbHAI M MEXAyHapOHas
HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CIIOCOOBI NOJY4YEHHS): MpeAesibHbIe (aJKaHbl M LU KJIOAJIKAHBI ),
HeTpe/ieNbHble (aJIKEeHbl, aJKUHBI M alKaJUeHbl) U apOMaTHYeCKUE YTIIEBOAOPOMBI, COUPTHI U (PEHOIHI,
KapOOHOBBIE KUCIOTHI M 3(QUPHI, aNbACTHBI U KETOHBI, AMMHBI M aMHUHOKHCIIOTHI, BBICOKOM OJICKYJISIPHBIC
COEMHEHHSI.

3amaHus Ha COCTaBIEHHE YPaBHEHMH XUMHUYECKHMX pPEaKIUi C Yy4YacTHEM OPraHMYECKHX BEIIeCTB Ha
OCHOBAHHH HX COCTaBa U CTPOCHHUS

HpakTuyeckas padora Ne 10. Paznen 4,Tema 4.2. CBoiic TBa OpraHUYECKU X CO€UHEHUH .

Tema: CocraBieHHe CXeM peakIui (B TOM YHCIE IO MPEUIOKEHHBIM IeT0YKaM IPEBPAIICHIH),
XapaKTepU3yIINX XUMUYECKHE CBOMCTBA OPTaHWYECKHX COCAWHEHHWH OTHENBHBIX KJIACCOB, CIIOCOOBI MX
NONMy4eHHs U Ha3BaHHE OPTaHMYECKHX COEAMHEHWH [0 TPHUBHANBHOM WM MEXIyHapOIHOH
CHUCTEM aTUYEeCKOM HOM EHKJIaType.

Pemienne npakTHMKO-OpUEH TUPOBAHHBIX TEOPETUYECKMX 3aJJaHUN Ha CBOMCTBAa OpPraHMYECKUX COEAUHEHUM
OTZEIbHBIX KJIACCOB.

JlaGopaTopHas padora Ne 3. Paznen 4,Tema 4.2. CBoiic TBa OpTaHUYECKU X COETUHEHUI .

Tema: [IpeBpallieHuss OpraHMYECKUX BELIEC TB IPH HATPEBaHH 1.

ITonyuenne 3THJIEHA U U3y4yEHHUE €ro CBOMCTB. MoaenupoBaHHe MOJEKYJ M XMMHYECKHX IIPEBpaIlleHHH Ha
NpHUMepe dTaHa, ITHIIEHA, ALETUIICHA U Jp.

JlabopaTopuasi padora Ne 4. Paznen 4, Tema 4.3. neH THQUKAIMS OpraHUYeCKUX BEIIEC TB, MX 3HAYCHHUE H
NpUMEHEeHHE B OBITOBOH M IIPOM3BOACTBCHHOM JIEATEIEHOC TH YeJIOBEKa

Tema: « I neHTH]UKAINSA OpTraHUIECKNX COCMHEHN I OT/Ie TbHBIX KJIACCOB)

Wpenmndukanms opraHUIECKHX COCAMHEHHWH OTIENbHBIX KJIACCOB (Ha MpHMepe albAeTHAOB, KpaxMmala,
YKCYCHOH KHCNOTHI, OEJIKOB M T.II.) C HCIOJB30BAHUEM HX (PH3MKO-XUMHYECKHX CBOMCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakiuii. JleHaypanus Oenxa mpu HarpeBaHuu. L{BeTHBIC peakiun OenkoB. Bo3HnkHOBeHHE
AQHATMTUYECKOTO CUTHAJA C TOYKH 3PEHUS] XUMHYECKU X IPOIECCOB IPH NP0 TeKaHUU Kauec TREHHO! peakIu,
H03BOJISIIOIICH M/ICH TH(ULIUPOBATh IIPE IOXKEH HbIe OPTaHUYECKHUE BEIECTBA

HpaxkTnyeckas pagora Ne 11. Pazzmen 5,Tema 5.1. CkopocTh XUMUYECKH X PEAKIIUH .

XuUMHYECKOE paBHOBECHE.

Tema: Pemenne mpakTuKO-OPHUEHTHPOBAHHBIX 33JaHMI Ha aHalu3 (QaKTOPOB, BIMSIOIIMX Ha H3MEHEHHE
CKOPOCTH XMMHYECKOH pPEeakluH, B T.4. C MO3HLUH IKOJOTHYECKH L€JIECOO0OPa3HOTO MOBEJACHHS B OBITY U
TPYAOBOH AEsITENbHOCTH B 1I€JIAX CO XpaHEHUSI CBOETO 3/I0POBbSI U OKPYKaIOLIeH MPUPOIHON Cpebl.

Pemenne mpakTHKO-OpHEH TUPOBAHHBIX 3a7aHUI Ha mpuMeHeHue npuHiuna Jle-IllaTense o1 HaX0X JeHHA
HAaIpaBJICHNS] CMEIICHHS PaBHOBECHS XMMHYECKOI peakiun M aHaiu3 (HakTopoB, BIMAIOMMX HA CMEIICHUE
XFMHYECKOTO PaBHOBECHS

JlaGopaTopHas pabora Ne 5. Paznen 6, Tema 6.2. MccnenoBanue cBoiicTB pacTBOpOB

«IIpuroTOBIICHHE PaCTBOPOBY.

[IpuroroBneHne pacTBOPOB 3aJaHHOM (MaccoBOH, %) KOHICHTpamWH (C MPaKTHUKO-OPHUEH THPOBAHHBIM U
BOIIPOCAMH) 1 ONpe/eTIeHHE Cpe Il BO JHBIX PACTBOPOB.

Pemenne 3aaq Ha IPUTOTOBIICHHE PACTBOPOB

HpakTuyeckas padora Ne 12. Paznen 7, Tema 7.1. Xumus B ObITy U HPOU3BOICTBEHHOU [€5TEIHHOCTH
JeJIoBEeKa.

Tema: Ilouck M aHanu3 KecoB 0 MPUMEHEHHHM XMMHUYECKHX BELIECTB M TEXHOJOTUH C yueToM Oy ayuiei
NpoQeCcCHOHAIBHON ACATEIBHOCTH 110 TeMaM: BaKHEHIINE CTPOMTEJIbHBIC MaTepHaibl, KOHCTPYKIHOHHbBIE
MaTepHalbl, KpacKd, CTEKJO, KepaMHKa, MaTepHaibl A AIEKIPOHMKH, HaHOMAaTepHasbl, TEKCTHIbHBIE
BOJIOKHA, MCTOYHWKU B3HEPTHUH, OPraHUYECKHE W MHHEpalbHBIC Yy IOOpEHHUs, JICKApCTBCHHbBIC BEIIECTBA,
OBITOBAST XUMUSL.

3ammra: [IpeacTaBIeHUE pe3yIbTATOB PEHICHHUS KeHCOB B (JOpMe MUHH-JIOKJIA/IA C ITPe3CH Taluei

CamocTosiTebHas pabora o0yualouier ocsi (Bcero)
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B TOM YUCJIC:

co00IEeHne 0,5
rioccapui 0,2
Mpe3eHTAIHI 0,5
peleHue 3aaa4 0,5
paboTa ¢ yueOHUKOM 0,5
YIPpaKHEHUS 0,3
pedepar 0,5
COCTaBJIEHUE TaOJIUIL 0,2
HU3rOTOBJIEHUE MO JIE U 0,3
3alaHUs] 3AaHUMATEJIPHOTO XapakTepa 0,5
IIpoexTHas AesITENBHOCTH 2

TeMbI NpOEKTOB:
1. B yIuBHTENBHOM MHUpPE KPUCTAJIIOB
2. Bopa, HICTOYHUK JKHU3HH Ha 3eMIIE.
3. Hlokonang «Bpea WU MOJIb3a»?
4. AmOMHMHUH Ha Ky XHE: OIIACHBIN Bpar WJIM BEPHbII I1OM OLHUK
5.  AXTMBHPOBAHHBIA yroib. SIBIeHNE acopOIHH.

KoHcyabTanus Ha TeMy: pellleHHe I PAKTH KO-0pHe HTHPOBAHHBIX 33124 4

HtoroBas atrecramisi B popme ¢ epennmponanHoro 3adeta no mucrmmmmae BI1.09 Xumus Bo 2 cemecTpe

22 Temanueckuii nviaH conepxanist npeavera b I1.09 Xum nst

Bupg ydeOHoii padoTsl KoJsinyecTBo yacos
AynurtopHble 3anaTusa. Cosepikanue o0ydyeHus. Cnenuansnoctu CIIO
OcHoBHOe conepikaHne 62
1. OcHOBBI CTPOEHUS BEIIECTB a 6
1.1. CtpoeHre aTOMOB XUMHYECKH X 3JIEM EHTOB U TIPUPOJIA XUMHYECKOHW CBS3U 4
1.2. lepuo qmueckuii 3akon u Tabauna J.1. Menzaeneesa 2
2. XuMHYeCKHE pe aKIUH 10
2.1. Tunbpl XUMHUYECKHU X PEaKIUn 4
2.2. D JIEKTPOTUTHIECKAs IUCCOIMAN 1 1 HOHHBIA 0OM eH 6
3. CTpoeHHe U CBOJCTBA HeOPr aHHYeCKHX Be LIeC TB 16
3.1. Knaccuduxamnust, HOMEHKJIaTypa ¥ CTPOCHHE HEOPTaHHMIECKI X BEIIECTB 6
3.2. ®U3MKO-XMMHUYE€CKUE CBOMCTBa HEOPIraHUUECKU X BELLECTB 8
3.3. Unen ¢ uKarys HEOPTraHNIECKUX BEIeC TB 2
4. CTpoeHue U CBOICTBAa OPraHUYec KMX Be IECTB 20
4.1. Knaccudukanus, CTpoeHHe 1 HOMEHKJIATypa OpTaHHYeCKUX BEIECTB 6
4.2. CBoiicTBa OpTaHWYECKUX COEAMHEH Ui 10
4.3. U ner T uKaIys OpraHMyeCKUX BEIeC TB, UX 3HAYEHUE ¥ TPUMEHEHHE B OBITOBON M 4

TMPOU3BOJACTBEHHO 51 JCATCIbHOCTH Y€ JIOBCKA

5.KuHeTH4ecKHe U TepM OJUHaAMUYeCKHe 32 KOHOME PHOCTH NPOTEKAHMSI XUM HYeCKUX 4
peaxkuui
5.1. CKOpOoCTh XUMHYECKH X PEaK UK. 4
6. PacTBOpBI 6
6.1.ITonsTHE O pacTBOpax 2
6.2. UccrnenoBanue CBOMCTB pacTBOPOB 4
IpodeccrnoHaILHO-0PUE HTHPOB AHHOE COJePKaAHHe (COle PikaHHe I PUKIATHOT 0 4
MOy J151)
7.XuMus B ObITY ¥ NPOU3BOACTBEHHOI1 1efITe I HOCTH Ye10BeK a 4
7.1. Xumust B OBITY M IPOM3BO ACTBEHHOH JIesI TEIEHOC TH Y€ JIOBEKA. 4
JAuddepennupoB aHHblii 3a4eT 2
Koncysb Tanuu 4
Bcero 72

13



HaumenoBanue
pa3ziesioB U TeM

Cone pikaHue yueOHOro MaTepuasa (0CHOBHOE U
npogeccuoHaIbHO-OPUEHTUPOBAHHOE ),
JlabopaToOpHbIe M NPAKTHYECKHE 3aHATH A,
NPUKJIATHOH M OYJIb

O0BeM yacoB

®opMupyeM ble
KOM Ile TeHI MM

1

2

3

OcHoBHOe cojepKkaHHe

62

Paznen 1. OcHOBBI CTpOE HUSl BellleCc TBa

6(2/4/-)

Temal.l.

Crtpoenue aToM0OB
XUMHUYECKH X
3JICMCHTOB U
npupoa
XUMHYECKO CBSI3U

OcHoOBHOE C oepiKaHue

4

Teoperuueckoe 00yuenune

2

CoBpeMeHHas MOJeNb CTpoeHHus atoMa. CHMBOIMYECKHH
A3bIK  XUMHUHM. XHMHYECKHH JJIeMeHT. ONeKTpOoHHas
KOHQurypanust aroma. Krnaccuduxamus XUMHYECKHX
AIEMEHTOB (8-, p-, d-371eMeHTbI). BajleHTHBIE 31€KTPOHBL
BaneHTHOCTb. DNEKIpOHHAS MPUPOJA XUMUYECKON CBA3M.
OneKTpOOTPULATENBHOCTh. Buapl  xuMHYECKOH CBA3M
(xoBasleHTHAsI, WOHHAS, METaJUIMYEeCKas, BOAOPOIHASA) U
crocoObl ee 00pa3oBaHus

IIpakTHYecKHe 3aHAT U

IpakTHueckasa pabora Nel. Pemenue 3anaHuii Ha
KUCIIOJIb30BaHUE XUMHMYECKOW CHUMBOJUKM M Ha3BaHWU
COEIMHEHUH MO0 HOMEHKJIAType MEXIYHapOJHOIO CO03a
TEOPETHYECKOW W TPHUKJIAJHOH XUMHU W TPUBHAIBHBIX
Ha3BaHWA I COCTABJICHUS  XUMHYECKHX (OpMyJl
JIBY XATOMHBIX  COCJIMHEHHH  (OKCHJOB, CYJb(H OB,
TUAPUJIOB U T.II.) U JPYTUX HEOPTAHUUYECKU X COEMHEHUI
OTHCJIBHBIX KJIACCOB.

[IpakTyeckue 3a7aHUs HAa YCTAHOBJCHHE CBSI3U MEXIY
CTPOGHHEM  aTOMOB  XUMHUYECKHX  DJIEMEHTOB U
MEePUOJUYECKUM H3MEHEHHEM CBOMCTB  XHMMHYECKHX
9JIECMEHTOB M HMX COCIMHCHHA B COOTBETCTBHH C
nojoxenueM Ilepuoauueckoi CUCTEMBI.

OK 01

Tema 1.2.

Ilepuo muueckuii
3aKOH M Ta0yuIa
.. Menneneea

OcHoOBHOE coie:KaHue

IIpakTHYecKHe 3aHAT U

IpakTHueckas padora Ne2. [lepuoauueckas cuctema
xumud ecku x dneMmeHToB J[. 1. MeH ne neeBa. ®usnueckuit
cMmblicna [lepuoguueckoro 3akona /[.M1. MeHneneeBa.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOHCTB XUMHUYECKH X
3JIEM €HTOB, 00pazyeMbIX UMM MPOCTHIX U CI0XKHBI X
BEIIECTB B COO TBETCTBHHU C MOJIO)KEHUEM XUMHYECKOTO
anemeHnTa B [lepuoandec koit cucreme.
MupoB033peHUYECKOE U HAyUYHOE 3HaYCHUE
INepuommueckoro 3akona JI. 1. Menaeneesa. IIporuossl
J .. Menneneea. OTKpBITHE HOBBIX XUMUYECKH X
3JIEM €HTOB.

Pemenue npakTi KO-OpUEHTUPOBAHHBI X TEOP ETHUYECKUX
33/IaHUH Ha XapaKTepH3alHi0 XUMUYECKH X 3JIEM EHTOB
«MeTannnyeckue / HeMeTaIMYecKue CBOMCTBA,
9IEKTPOOTPUIATEIFHOCTh XUMHY €CKH X 3 JIEMEHTOB B
COOTBETCTBUU C UX D JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B NIEPUOJANYECKON CUCTEME XUMHUYECKU X
snemeHToB [[. 1. MenaeneeBa»

OK 01
OK 02

Pasnen 2. Xumuyeckue peakumu

10(4/4/2)

Tema 2.1. Tumnsl
XUMHUYECKHU X
peakuuii

OcHoBHOe coep:kaHue

4

Teopernyeckoe 00yueHne

2

Knaccudukarms 1 THIIBI XUMIY €CKH X PEaKIAH C
y4JacTHeM HeopraHuueckux BemecTB. Coc TaBieHIE
YpaBHEHUU peaKIil COeJMHEHUs, Pa3I0KEHNUs,

OK 01

14




3aMelIeHus, OOMeHa, B T.4. PEaKIMid TOpEHUS, OKHC JICHHS -
BOCCTAHOBJICH U,

YpaBHEHUSI OKUCIIEHUA-BOCCTaHOBJIeHHU. CTeneHb
okucaenus. OKKUCJIUTENb U BocCc TaHOBUTEIb. CocTaBIICH e
U ypaBHUBAHUE OKHCJIMTEIbHO-BOCCTaHOBUTEIbHBIX
PeaKIuii MeTOIOM 3JIEKTPOHHOTO 0aJiaHca.

OKHC T TEIbHO-BOCCTAHOB UTE JIbHBIE PEAKI MK B TIPUPOJIE,
MIPOU3BOJICTBEHHBI X TPOIIECCAX U JKU3HE 185 TC IBHOCTH
OPraHu3MoB

HpaKTl/l'{eCKHe 3aHATHUA

IIpakTuueckas padora  Ne3. KonunuecTBeHHbIC
OTHOIIEHUsI B XHUMUHM. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XMMHUHU U pacdeThl [0 YPaBHEHUSIM XUMHYECKUX
peakumii. MoJb Kak €IWHWIIA KOJHMYECTBA BEIEC TBA.
MounspHas Macca. 3aKOHBI COXPAHEHUSI MacChl U SHEPTUHU.
3aKoH ABorazpo. Mo nsipHbIit 00BeM ra3os.
OtHocuTebHAs  IUIOTHOCTH  ra3oB. Pacuersl 1o
YPaBHEHHSIM XUMHUYECKHX PEAKIUH C HCHOJb30BaHHEM
Maccel, oObeMa  (HOpMalbHBIE  YCIOBHS)  Ta30B,
KOJINYECTBA BEIIEC TBA

Tema 2.2.
DNEKTPOIUTHY €CKASL
JCCOIMALNS U
HOHHBIA 00MeH

OcHoOBHOE coie:KaHue

TEOPETH‘{ECKOB oﬁyqeﬂne

Teopust snekTpoIUTHUECKON  muccouuanuu.  MoHsl.
ONEKTPOJUTHI,  HEIJIEKIPOJUThl. Peakuum  HOHHOTO
oomena. CocTaBJICHHE pEaKIUid HOHHOTO OOMeEHa MyTeM
COCTaBJEHUS WX TOJHBIX W COKpPAIIEHHBIX HWOHHBIX
ypaBHeHUH. KHUCIIOTHO-OCHOBHBIE peakuWu. 3ajaHus Ha
COCTaBJIEHNE MOHHBI X pEaKIIHi

JlaGopaTopHble 3aHATHS

JlabopaTopHas padora Nel. “Tunbl XUMHYECKH X
peakuuii”.

HccnenoBanue THMOB (110 COCTAaBY M KOJIHYEC TBY
MCXOJHBIX U 00Pa3yIOUIN XCSI BEIIECTB) M MIPU3HAKOB
XUMHUYecKU X peakuuil. [IpoBeneHne peakuuii HOHHOTO
oOMeHa, onpeJesieHre Cpeibl BOAHBIX Pac TROPOB.
3aaHus HA COCTABJICHHE HOHHBI X PEaKIU i

CamocTosiTeibHAst padoTa 00y4aro LMXcs :
CuctemaTtnueckass TNpopadOTKa KOHCIEKTOB  3aHsI THIA,
y4eOHOW nuTeparypbl. [loarotoBka JOKJIajgo0B  Ha
AKTyJIbHBIC TCMBI.

OK 01
OK 04

Paznea 3.

CTpoelme M CBOMCTBA HEOPraHHv4e€C KUX BEIIECTB

16(8/8/-)

Tema 3.1.
Knaccudukarus,
HOMEHKIIATYpa U
CTpOCHUE
HEOPTraHNUYECKUX
BEIL[ECTB

OcHOBHOe coieKaHue

4

TEOPETH‘{ECKOB oﬁyqeﬂne

2

IIpenmer Heopranndeckoir xumun. Kimaccugukanus
HEOPTraHNUYEeCKUX BemecTB. [IpocThie U CI0KHBIE
BemecTBa. OCHOBHBIE KJIACCHI CJIOXKHBIX BEIIEC TB
(oKcuapl, THIPOKCHU IbI, KUCIIOTHI, CONK ). B3anmocBs3b
HEOPTraHUUYECKU X BELIECTB. ATpe TaTHbIE COCTOSHUS
BemlecTBa. Kpuctannuueckue 1 aMmopgHbIe BELIECTBA.
Tums! KpuC TANIIMYECKU X pellle TOK (aTOMHas,
MOJIEKyJIsipHas, MIOHHAs, METaJUIn4ecKas). 3aBUCUMOCTh
(hM3MUECKUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAJJIMYECKON peIIeTKU. 3aBUCUM OCTh XMMHUYECKOH
AKTUBHOCTH BEIIECTB OT BHJAa XUMHYECKOH CBS3H M THIIA
KPHUCTAJIMIeCKOH pemeTKH. [IpraiHEI MEHOT00Opas3us
BELIECTB

IIpakTHYecKHe 3aHAT U

MpakTHyeckas padora Ned. Homenknatypa
HEOPTraHMYECKU X BEIIECTB: Ha3BaHHUE BEIEC TBA MCXO I U3
UX XUMHAYECKON (OPMYJIbI WM COCTABICHHE XUMHYECKOM
(hopMy Bl HCXOAA U3 Ha3BaHUS BEIIECTBA IO

OK 01
OK 02
IIK...
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MmexayHapoauoi (MIOITAK) nim tprBumansHON
HOMEHKJIAType.

Pemenne mnpakTHYecKWX 3afaHMN MO KIacCU(MKaInH,
HOMEHKJIATYpE " XMMHIY €CKUM b opmymnam
HEOPTaHMUYECKUX BEIIECTB Pa3INYHBIX KJIAcCOB (yTapHBIN
ra3, yrieKUCIbIH ra3, aMMHaK U JPYTUX): HA3blBaTh H
COCTaBISATE (HOPMYJIBI XUMUUECKUX BEIECTB, ONPEAENSITh
MPUHAJUIE AKHOCTB K KJaccy.

Hctounnku xumuueckoit uupopmanmu (cpeacTs
MaccoBoi MH(OpMaIyH, ceTh MIHTepHET U 1pyrue).

[Monck vHpOpMANNK IO Ha3BaH UM, HJICH THQUKATOPAM,

CTPYKTYPHBIM (hOpMyJIaM

IIpakTuueckas padora NeS. Homenknatypa
HEOPTraHMYECKU X BEIICCTB: HAa3BAHHUC BEILEC TBA MCXO0 I U3
M X XUMHY ECKOH Q)OpMyHLI WM COCTaBJICHHEC XMMUYCCKOU
(hopMyITBI HCXOAS W3 Ha3BaHMUS BEIIECTBA TI0
MmexayHapoHo# (MIOITAK) nim tpuBmansHON

HOMEHKJIAType.
Pemenne mnpakTHYeCKMX 3aJaHUM MO KJacCU(UKAILUH,
HOMEHKJIaType Hu XHMHUY €CKUM dbopmynam

HEOPraHMYCCKUX BEIICCTB Pa3JIMYHBIX KJIACCOB (TallcHas
W3BECTh, HEralleHas M3BECTh, MUThEBask COMa U JIPYTHUX):
Ha3bIBaTh M COCTABIISTH (DOPMYJIBI XUMHYCCKUX BEILECTB,
OTIpeAeIA Th IPUHA [UIS)KHOCTH K KJlaccy.

VcTouHM KN XUMIYecKOi HHGO pMarmu (CpeacTB
MaccoBOH HH(p opMaIyH, ceTs VIHTepHET U IpyTue).
[MTonck nHPOpMAIHH TTO HA3BAHUAM, UJICH THPUKATOPAM,

CTPYKTYpHBIM (OpMyIIaM

Tema 3.2. ®usuxko-
XHMHYECKHE CBOWC TBA
HEOPTaHUYECKH X
BEILIECTB

OcHOBHOe coierKaHue

Teopernyeckoe 00yueHne

MeTtamner. Ob0mue ¢Gu3NUecKue W XUMHIECKHE CBOICTBa
MertawioB. CrocoObl monydeHus. 3HAYCHHE METauIOB U
HEMETAJUIOB B IPUPOJE U KHU3HEACATCIBHOCTU YeJIOBEKA U
opraHu3MoB. Kopposusi MeTaioB: BHIBl KOPPO3HH,
CIIOCOOBI 3aIIUTBl METAJJIOB OT KOPPO3UH

Hemeramisl. O6mue Gpusnieckre 1 XUMUYECKUE CBOMCTBA
HeMeTauioB. TumuuHble cBoiicTBa HemeraioB [V— VII
rpynn. Krnaccuduxauuss u HOMEHKIATypa COEIWHEHUH
HeMeTawioB. KpyroBopoTsl OHOTEHHBIX 3JIEMEHTOB B
npupoae

XUMHYECKHE CBOVICTBA OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX BENIECTB (OKCHAOB, THIPOKCHIOB,
KUCIIO T, COJICH | Ap.). 3aKOHOMEPHOCTH B I3MEHECHHHU
CBOMCTB MPOCTHIX BEIIEC TB, BOJOPOHBIX COC TMHCHHIA
BBICIITM X OKCH JIOB U TH APOKCHJIOB

IIpakTH4YecKHe 3aHAT U

MpakTuyeckass padora Ne6. CocrapieHue ypaBHEHHIA
XUMHYECKUX PEAKIMH C y4acTHEM IIPOCTBIX M CJIOXHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETaJUIOB;
OKCH/IOB  METAUIOB, HEMETaUIOB M  aM{(OTEepHBIX
ANIEMEHTOB; HEOPTaHWYECKHX KHCJIOT, OCHOBaHWUH U
aM(OTepHBIX THAPOKCHJOB; HEOPTAaHHYCCKHX COJICH,
XapaKTepHU3yIOINX KX CBOHCTBA.

Pemrenre mpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETHIECKUX
3aJaHUi Ha CBOWCTBA, COCTaB, MOJYYEHHE U OE30MAaCHOE
UCTIOJTb30BAHUE BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBbITY M PaK THYECKOM JIesi TEJIbHOCTH YeJIoBeKa

OK 01
OK 02
IIK...

Tema 3.3.

Wnen tudukarms
HEOPTaHUICCKIX
BEIECTB

OcHoBHOE coep:KaHHe

JlabopaTopHble 3aHATUSA

JlaGopaTopHas pabora  Ne2. « ner T uKanms
HEOPraHUYECKUX BELIECTBY.

Pemenue skcnepuMeEHTallbHBIX 3a7ad4 10 XUMHYECKUM
CBOMCTBAaM METAJIIOB M HEMETAJUIOB, O PACIIO3HABAHHIO U

OK 01
OK 02
OK 04
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[IOJIyYEHUIO COEIMHEHUH METANIOB U HEMETAJLIOB.

Wnen nduxanus HEOPTaHNIECKUX BELIEC TB c
UCTIOJTB30BAHUEM HX (U3UKO-XHMHYECKHX CBOMCTB,
XapaKTepHbIX KaueCTBEHHBIX peakuuii. KauecTBeHHble
peakuuu Ha Cyibgar-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHHUS

Paznea 4.

CTpoeHUe H CBOICTBA OPraHHYECKHX BeIIleC TB

20(8/12/-)

Tema4.1.
Knaccudukanms,
CTpOCHHE H
HOMEHKJIATypa
OpraHU4ecKuX
BCILICCTB

OcHOBHOe coae pkaHnue

6

Teoperuueckoe 00yuenune

2

IMosiBneHue u pa3BUTHE OPTaHUYECKON XMMHUH KaK HAyKH.
ITpenmeT oprannyeckoil XMMuKM. MecTo U 3HaUeHUE
OpraHN4eCKOM XUMUM B CUCTEME €C TECTBEHHBIX HaYK.
XHUMHYECKOE CTPOECHHE KaK MOPAJOK COEAMHEHHs aTOMOB
B MOJIEKyJ€ COINIACHO HUX BaJ€HTHOCTH. (OCHOBHBIE
H0JIOKEHUS TeOpUu XUMHUYECKOTO CTpOECHHUS
OpraHNYEeCKUX COEMHEeH Ui AM. BbyTneposa.
Yraeposblii CKENeT  OpraHU4YeCKOn MOJIEKY JIBL.
3aBHCHMOCTD CBOHCTB BEHmIECTB OT  XHMHYECKOTO
CTpOEHUsI MOJeKyl. M3oMepust u u30Mepshl.

Ilonatue o  ¢yukunonansHOW rpynme. Paauxan.
IpuHuune K1accu(UKAIMA OPTraHUYECKUX COCIHHCHUI.
Me>xayHapoaHas HOMEHKJATypa u HPUHIMITBI
HOMEHKJIATYpbl OpraHUYeCKUX coeauHeHui. [lonsatne 06
a30TCO/IEPKAIIM X COEIUHEHH X, OMOJIOTMIECKH aKTHBHBIX
BemecTBax  (yrieBomax, kWpax, OelKax ¥  1p.),
BBICOKOM OJIEKYJISIPHBI X COEIMHEHUAX (MoHOMED,
HOJIMEP, CTPYKTyPHOE 3BEHO)

IIpakTHYecKHe 3aHAT U

IpakTHyeckas paboTa Ne7. Homenknatypa
OPTraHMYECKHX  COCIWHCHUH  OTAENBHBIX  KJIACCOB
(HachIIICHHBIE, HEHACHINEHHBIE W  apOMaTHYECKHE
yraeBojgopoasl  u  gAp.) CocTaBreHHe TOJHBIX H
COKpALlIeHHBIX CTPYKTYpHbIX (OpMYyN OpraHudyecKux
BEIIECTB OTIAENBHBIX KJIACCOB, UCIIONb3Yys UX Ha3BaHUS IO
CUCTEeMAaTH4YeCKOH ¥  TpUBHUAIBHOH  HOMEHKIAType
(3THIIeH, aleTWIeH, IJIHICPHH, (eHoJs, (GopMablaeru,
YKCyCHasl KHCIOTa, TJMUMH). PacdeTtsl mnpocreiiien
GbopMyIBI  OpraHWYECKOW  MOJEKYJBl, HCXOAS U3
3JIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

IIpakTHYeckas paboTa NeS8. Homenknatypa
OpTaHWYECKHUX COCTMHEHNH O THEeTBHBIX KJIACCOB (CITUPTEHI,
(heHOIIBI, aNBleTHAB, KETOHBI, KapOOHOBBIE KHCIOTH U
1p.) CocTaBneHNe MOTHBIX M COKPAIIEHHBIX CTPYKTyPHBIX
(hopMyT OpraHMYECKHX BEIIECTB OTHENBHBIX KIACCOB,
UCTIONB3ysl HMX Ha3BaHMA [0 CHCTEMAaTHYeCKOH U
TPUBHAJBHOW  HOMEHKIAType  (3THICH,  aleTHJICH,
rMuepuH, ¢eHous, ¢opManbIeTH], yKCycHas KHCJIOTa,
rmuuH). PacyeTsl npocreieid gopmynnbl opraHudeckon
MOJIEKYJIbl, UC X0 M3 JIEMEHTHOro cocTasa (B %)

Tema 4.2. CBoiic TBa
OpPraHU4ecKuX
COCIUHCHUN

OcHOBHOE C oepiKaHue

Teopernueckoe 00yuenue

Duznko-xuMuIEcKre cBolicTBa OpTraHHYeCKUX
COCIMHEHMH  OTIENbHBIX  KJaccoB  (0coOeHHOCTH
KIacCUQUKAIMM ¥ HOMEHKJATYpPHl BHYTPH KJacca;
TOMOJIOTHYECKUI psAn W oOmas QopMmyma; H30Mepus;
(u3ndeckne CBONCTBA; XMMHYCCKHE CBOWCTBA; CIIOCOOBI
HOJIyICHHUS):

— TIpeJieNbHBIC YTIIEBOAOPOIB! (AJKAHBI M IIMKJIOATKAHE).
l'openne MeraHa Kak OIMH M3 OCHOBHBIX HMCTOYHHKOB
TeIlJIa B IPOMBIIUICHHOCTU U ObITy. CBOIC TBA IPHUPOTHBIX
YIJIeBOIOPOJIOB, HAXOXKJCHUE B IPUPOJE U NPHUMEHECHHUE
QJIKAHOB;

OK 01
OK 02
OK 04
IIK...
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— HempeJelbHbIe (aKEHBI, aJKHHBI W QJIKAJUCHBI) H
apoMaTHYeCKHe YTIeBOJIOPObl. ['OpeHne ameTnieHa Kak
WCTOYHHK BBICOKOTEMIIEPATYpPHOTO IJIAMEHH JIJIsl CBAPKHU U
PE3KH METAJIIOB

— KUCIIOPOJICOAepIKaliie COSTUHEHU S (CIIUPTHI U (HEHOIIBI,
KapOOHOBBIE KHUCIOTHI M 3(QUPHI, ambICTHIl U KETOHBI,
JKUPBI, YTJIEBOIBI ). IIpakTuueckoe IpUMEHEHHUE
STUJICHTJHKOJIS, TriunepuHa, ¢eHona. IlpumeneHue
dbopmanprerna, aneTanbAeruia, YKCYCHOW KHCJIOTHI
Mplia Kak cOJIM BBICHIM X KapOOHOBBIX KHCIIOT. Moromue
CBOWCTBAa MblJIA

- a30TcoJepIKalIne COEIMHEeHHUS (amuHBI u
aMUHOKHUCIIOTHI, Oc JKn ). Brico koM onieKy JIsipHbIE
COCIMHCHHS (CHHTEC TAYECKHE U OMOJIOTHYCC KU -aK TH BHBIE).
MoHomMmep, [IOJIUMED, CTPYKTypHOE 3BEHO.
ITomumepusanus 3TUIEHa Kak OCHOBHOE HaIpaBlIEHHE €TI0
WCTIOJIb30 BaHHS .

lenerndeckas CBSI3b MEXKJy KiIacCaMH OPTaHHYECKUX
COEMHEHUN

IIpakTHYecKHe 3aHAT U

IpakTHueckasa pabora Ne9.CpoiicTBa OpraHMYECKHX
COCIMHCHUH OTICTbHBIX KJIACCOB  (TpHBHAJIbHAS U
MEXIyHapOHas HOMEHKIATYpa, XUMHUYECKHE CBOWCTBA,
CcrocoObl  TOJIy4EeHHs):  TpeelibHble  (aJKaHbl U
IUKIJIOAQJIKAHBI ), HENpeHeNbHbIC (AJKCHBI, AaJKWUHBI U
aJIKa IMCHBI) U apOMAaTHYCCKHUE yTIJIe BOAOPOIBI, CIIUPTHL U
(eHoIBI, KapOOHOBBIE KHCJIOTHI W (P UPHI, aJbJCTHIB U
KETOHBI, aMHUHBI ¥ aM HHOKHCJIO THI, BBICOKOM OJIEKY JIIpHEIC
COCMMHEHMs. 3aJaHusd Ha COCTABJICHWE YypPaBHEHHH
XUMHYECKAX PEaKINil ¢ y9acTHeM OPTaHH4eCKHX BEIeC TB
HAa OCHOBAHHMHU MX COCTaBa U CTPOCHHS

IpakTuueckass  pabora  Nel0.CocraBieHne  cXxeM
peakiuii (B TOM 4HCIE TO TPEIJIOKEHHBIM [ENOoYKaM
MpEeBpAIeHHIT), XapaK TepU3YIOINX XUMUIECKIE CBOMCTBA
OPTaHUYECKHX COECTUHEHUI O TAEIbHBIX KJIaCCOB, CIIOCO OB
WX MOJIy4CHHSI U Ha3BaHWE OPTaHUYECKUX COeMHEHHUH IO
TPUBHAJIBHOM WM MEXAYHapOJHOM CHUCTEMAaTHYECKOU
HOMEHKJIAType.

Pemenne mnpakTHKO-OpPUEHTUPOBAHHBIX TEOPETHYECKH X
33JaHUil  Ha  CBOMCTBAa OpPTAaHUYECKHX COEOUHEHUHN
OTHCJIBHBIX KJIACCOB

JlaGopaTopHas padoTa

JlaGopaTopHasn padora Ne3. “IIpeBpanieHus
OpTaHMYECKHX BEIECTB TP HATPEBAHUH'" .

IlomyueHue STHIEHA M HU3y4YEHHE €0  CBOMCTB.
Mo ienupoBaHue MOJIEKY 1 U XUMHUYECKUX IpEBpalieHUi
Ha IpHUMepe dTaHa, dTUJIEHA, alle THIICHA U JIp.

Tema 4.3.

Wnen tudukanms
OPTaHUYECKUX
BEILIECTB, UX 3HAYECHUE
U TIPUM CHEHHUE B
OBITOBOMH K
MIPOMU3BOICTBEHHO i
JIeSI TEJILHOC TH
yeJIoBeKa

OcHOBHOe coae pkaHue

Teoperuyeckoe 00yueHne

buoopranudeckue  coenuHeHusd.  IlpuMeHeHue U
Ouonoruueckas poib yrieBonoB. OKUCIIEHHE YTIe BOIOB
— HCTOYHHK SHEPTHH XHBBIX opraHm3MoB. ObGmacTtn
NPUMEHEHNs aMHUHOKHCIOT. IlpeBpameHus OexoB
MO B opraHu3Me. brmomormdeckne ¢GyHKINH OEIKOB.
Bronornueckue ¢yHkmm xupoB. Pons opranmdeckoi
XMMUH B PEIICH HU PO OJIeM MHIIeBOH 6e30macHOCTH

Ponp oprammdeckoil XMMHH B pemIeHWH TpodiIeM
JHepreTHIeckoi 6e30MacHOCTH, B PA3BUTHH MEIUI[HHBI,
CO3JAHMM HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHHKOB
9Heprun  (aJbTepHATUBHBIE  WCTOYHHMKH  JHEPTHH).
OnacHocTh  BO3JEHCTBHS HA  JKUBBIE OPTaHU3MBI
OPraHU4ecKHuX BeIlleC TB O TJEIBbHBIX KJIACCOB

OK 01
OK 02
OK 04
IIK...
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(YrieBo Iopopl, COUPTHI, (EHONBI, XJIOPOPTAaHWIECKHE
MIPOM3BOJHEIC, AJBJCTUIBI M Ip.), CMBICT MOKa3aTeJs
[IpEAEIbHO JOIYCTUMOM KOHLIEHTpalUul

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast pa6ora Neq : “U nen Tud mxanms
OpTaHUYECKH X COE TMHEHU O TIEJIb HBI X KJIacCOB”
Wnentndukanus opraHuYeCKUX COEJAMHEHUH OTIENbHBIX
KJIAacCOB (Ha MpHMeEpe albJeruIOB, Kpaxmana, YKCYCHOM
KHCJIO ThI, O€JIKOB M T.I.) C MCIOJb30BaHUEM HMX (PUUKO-
XUMHYECKAX CBOHCTB M XapaKTepHbIX KaueCTBEHHBIX
peakuwmii. Jlenatypauus 6enka npu HarpeBaHud. L[BeTHbIE
peakunu  OenkoB. BO3HUKHOBEHHME  aHAaJUTHYECKOTO
CUTH&JIA C TOYKM 3PEHUS XUMUYECKHX IIPOLECCOB IpPHU
MPOTEKAHUH KA4YeCTBEHHOW pEaKiuH, I103BOJISIONICH
UJIeH THQ TP OBATH MPEIIOKEHHBIE OpraHUYeCKHe
BElIECTBA

Paznea 5.

Kunernueckue " TepM O MHAM HYec KHe
3aKOHOMEPHOCTH NMPOTEeKAHHS XUMHYeC KHX peaKIuii

4Q2/2/-)

Tema 5.1. CkopocTtb

XUMHUYCCKU X peaKuHﬁ.

Xumudeckoe
paBHOBecHe

OcHoOBHOe coiekaHue

Teopernyeckoe 00yueHne

CKOpoOCTh peaklLud, €€ 3aBUCHUMOCTb OT pPa3JIMYHbIX
¢ akTopos: IIPUPOJIbI pearupyomu x BEIIEC TB,
KOHIEHTPAIIUM PEarupyIonMX BEIIECTB, TEMIIEPATyphl U
IUIOMIaAM  PEaKIMOHHOW  TOBepXHOCTH. TemiioBbIe
3¢ G eKTh XM WY ECKH X peaKIuii. D K30- u
9HAOTEPM UYECKHE, PEaKIINH .

O06paTUMOCTh peakmuid. XUMHUUECKOEe PaBHOBECHE U €T0
CMEIIeHNe TOoJa JAeiiCTBHEM  pasNuYHBIX  (PaKTOPOB
(KOHIEHTpalUUsi pEeareHToB WIM NPOAYKTOB pPEaKIHH,
JaBJeHUe, TeMIlepaTypa) Ui CO3JaHUs ONTHMAaJbHBIX
YCIOBUM NPOTEKAaHUA XUMHUYECKHX mporeccoB. IIpuHuun
Jle laTense

OK 01
OK 02
IIK...

HpaKTuquKne 3aAHATHUSA

IpakTuueckas padora Nell.Pemienne mnpakTHKO-
OpHCHTUPOBAaHHBIX 3aJaHMA Ha aHaJU3 (aKTOPOB,
BIMAIOIIUX HAa HW3MEHEHHE CKOPOCTH  XUMHYECKOM
peakuud, B  T4. C  TO3UIUA S KOJOTHYECKHU
nesecooOpasHoTo  TOBENCHUsT B OBITY W TPYJOBOM
JISSITEJIBHOCTH B LIEJSAX COXPaHEHHUS CBOErO 3/I0POBbS U
OKpYKarolel NpUPOTHOU Cpebl.

Pemenue nNpakTMKO-OPMEHTHUPOBAaHHBIX — 3aJaHUM  Ha
npuMeHenue npuHuuna Jle-Illatense 1 HaX0XKIEeHUS
HampaBlieHUS  CMEIIEHUS  PaBHOBECUS  XHMHYECKOI
peakuuu ¥ aHayu3 (PakTOPOB, BIMSIOIMIMX HA CMCIICHHE
XMMHUYECKOTO PaBHOBECHS

OK 01

OK 02
IIK...

Paznea 6.

PacTBOpbBI

6(2/2/2)

Tema 6.1.
ITonsTue o pactBOpax

OcHoBHOe coep:kaHue

2

Teoperuueckoe 00yuenune

2

PactBoperne  kak  (U3MKO-XMUMHYECKHH  TIpoIiecc.
PactBopEL. CrocoOBl  TIPUTOTOBJIEHHS  PacTBOPOB.
PactBopumocts.  MaccoBag ~ fonsi  pac TBOPEHHOTO
BemecTBa. CMBICT TOKa3zaTens MpEeJeNbHO JOMyCTUMOMN
KOHIEHTpAIMM M €ro HCIOJB30BaHHE B  OICHKE
9KOJIOTHUYECKOH 0€30MaCHOCTH.

[IpaBuna 3KOJNOTMYECKHU II€1eCO00pa3HOTO MOBEJICHUS B
ObITYy M TPYHOBOH JEATEIBHOCTH B ILENSAX COXPAHCHUS
CBOErO 3/0pOBbsl M OKpYy’Karollell MPUPOJHON Cpe b,
OTMAaCHOCTh  BO3JIEHCTBHA  HAa  JKUBBIE  OPTaHU3MBI
OTIpEZENEHHBI X BENIEC TB.

Pemenune [IPaKTUKO-OPUEHTUPOBAHHBIX  PacYETHBIX

3aJlaHUi Ha PACTBOPHI, HCIOJB3yeMble B OBITOBOW U

OK 01
OK 02
OK 07
IIK...
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MPON3BOJICTBEHHO N JIesi TeNIhHOCTH Y€ JJOBEKa
Tema 6.2. OcHOBHOE C0/Ie KAHME 2 OK 01
HUccne noBanue OK 02
JlaGopaTopHble 3aHATUSA 2
CBOWCTB pac TBOpOB OK 04
JlaGopaTopHas padora NesS. «IIpuroToBneHue IIK...
PacTBOPOBY.
IIpurotoBneHue pacTBOPOB 3aJaHHOM (MaccoBoi, %) 2
KOHLIEHTPaLUU (c [IPaK TUKO-OPHEH THPOBAaHHBIM U
BOIIPOCaM H) U OINpEJENICHUE CPpe bl BO AHBIX PACTBOPOB.
Penienue 3a1ay Ha NPUrOTOBJIEHHE PACTBOPOB
CamocTosiTeIbHast paboTa 00y4arouuxes :
Cuctemarnueckass npopaboTKa KOHCIEKTOB — 3aHs THIA, 2
y4eOHO#  gmreparypel. IlomrotoBka JoKJaJoB  Ha
aKTyaJbHBIC TEMBI.
IIpodeccnonaibHO-OpHe HTUPOB AHHOE cOle pKaHue (CoaepikaHue 4
TIPUKJIATHOTO M OIYJIs)
Pasten 7. Xumusi B ObITY M NPOM3BOJACTBEHHOW JesiTeIbHOCTH 4212/ OK 01
YyeJioBeKa OK 02
geMa 7.1. Xumus B | OcHoBHOE coO/epikanme 4 OK 04
BITY U
npgl}:nso;[cmeuuoﬁ Teoperuueckoe 00ydeHue 2 ?11;(07
JIeS TENbHOC TH Hogefie  AOCTMKEHUS ~ XMMUYECKOW  HAyKH H
YeJloBeKa XHMHUYECKO¥ TexHoJlornu. Poip XuMuM B oOecnedeHUH
9KOJIOTUYECKOH, SHEPreTUYECKOU 31 10011 (S:10) 7
6e30macHOCTH, pa3BUTHH MeIunuHEI. [IpaBuia moucka u 2
aHaJM3a XUMHYECKOW WHQPOpPMAlUU U3 Pa3InIHbBIX
WACTOYHHUKOB (Hay4YHas M y4yeOHO-HaydHas JHTEpaTypa,
cpencTBa MaccoBoi nH(popManun, cets IHTEpHET)
IIpakTHYeckue 3aHATHS
IIpakTHueckas padora Nel2.[louck u aHanu3 KeicoB o
NPUMEHEHNH XUMHUYECKHMX BEIIECTB W TEXHOJIOTHH C
ydyeTtoM Oymaymed npodecCHOHAIbHON AESTENbHOCTH MO
TeMaM:  BaxHeHIme CTPOUTEJIbHBIE Marepuallsbl,
KOHCTPYKLMOHHbIE  MaTepuaibl,  Kpacku,  CTEKIO,
KepaMHUKa, MaTrepuabl JUTSL 3 JIEKTPOHUKH, 2
HaHOMAaTepuaibl, TEKCTUJbHBIE BOJIOKHA, HCTOYHUKU
SHEpPIHH, OpPTraHWYEeCKWe W MUHEpaJIbHBIC YI0OpeHHUs,
JIeKap CTBEHHBIEC BEIECTBA, OBITOBAS XUMHSI.
3anmra: IlpencraBieHue pe3ynbTaTOB pPEIICH sl KEWCOB B
(hopMe MUHH-IOKJIA/IA C IPE3EH TAIlHeH
Koncysb Tanuu 4
JAuddepeHuupoB aHHbIii 3a4eT
Bcero 72

3. YCJOBUSA PEAIM3ALINU TPOT'PAMMBI TIPEJIMETA BI1.09 XUMUSA

3.1. st peanM3anuu MPoOr paMM bl IIPeIMeTa Mpel yCMOT pe HO cJie/I YIoIlee CmeuaJbHoe MoMeeHne:
Kaoune T No26 « Ec Tec TBeHHOHAY YHBI X JIACIH TUTHHY ;
OcHaIeHHBIH 000 pyJOBaHUEM :
- IOCaJIOYHbIE MECTA 110 KOJIMYEC TBY 00Y YaFOIIIH XCSI;
- pabouee MecTo Tpero JaBaTe s,
-HOYTOyK
-IPOEKTOP
-9KpaH
- KOMIUIEKT y4e0HO-HarJIs1 AHBI X 110 CO OH.
3.2. UndopMannoHHOe 00ecede HAE PeaTu3aluu IPOor PaMM bl

OCHOBHBIE UCTOYHHKH:
1.Tabpuensa O.C., OctpoymoB W.I. Xumus: y4eOHUK ATl CTYIEHTOB MNpOdecCHOHAIBHBIX 00pa30BaTeIbHBIX
opraHu3aluii, ocBau BaroIu X npodeccun u crermaasbHocTr CI1O. - M ., 2024
2T aopuensa O.C., Octpoymos U.I'. Xumusa mis npodeccuii M CrenualbHOCTEN €CTECTBEHHO -HAYYHOTO MPOGUI:
Y4YeOHHK JJIs CTYJICHTOB MNPO(ECCHOHANBHBIX 00pa30oBaTe/IbHBIX OpTaHH3alni, OCBaWBalOIMUX Tmpodeccuu
criermansHOCcTH CIIO. - M., 2024
3Tabpuensu O.C., Octpoymon WU.I'. Xumust. 10 xnace : yuyeOHHK miss 00me00pa3oBaTelIbHBIX OpTraHu3aInii: 0a30BbIH
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yposenb /O.C.I'abpmnesu, U.I'.Octpoymos, C.A.Cnankos. - 2-e u3a. -- M..: [Ipocsemenne, 2020. - 128 ¢.: nir.
4.T'abpuensa O.C. u ap. Xumus. [IpaktukyMm: y4e0. mocobue mis CTyAeHTOB NpodeccuoHanbHBIX 00pa30BaTe IbHBIX
opraHu3anmii, ocBanBaroIM x npodeccun u cnenuaasaocta CIIO. -M., 2017

S5.Tabpuensa O.C.u np. Xumus : mocobue aist mo arotoBkd Kk E['D: y4ue6. mocobue st ¢ Ty AHTOB MPOoQ ecCHOHATBHBIX
o0Opa3oBaTeIbHbIX OpTaHu3aliii, ocBauBammuXx npodeccuu u cueruanpaHoctu CI1O. - M., 2017

6Iabpuensn O.C., JleicoBa I'.I'. Xumus. Tectsl, 3amaun U ymnpaxHeHus: yueO. mocoOue s CTyIEHTOB
npodecCHOHAIBHBIX 00pa30BaTeNIbHBIX OPraHu 3alMi, ocBauBaoIK X npodeccuu u cnenmansHoctd CITIO. - M., 2017
7.Epoxun FOM., Kosanesa U.b. Xumus g1 npodeccuil U crenMalbHOC TEl Te XHUYECKOI0 M €CTEC TBEHHO -HAY YHOIO
npoduieii: y4eOHUK IS CTy ICH TOB PO eCCUOHAIBHBIX 00pa30BaTe IbHBIX OPTaHU3AIN i, 0CBAaUBAIO U X PO ECCUH H
cnenuansHocTu CIT1O.- M., 2017

8.Epoxun IO.M., KoBanepa //.5. Xumus s npodeccrii ¥ crieuaIbHOC Tl TeXHHYECKOTo PO GHIst. DIEK TpOHHBIN
y4eOHO-MeToMIecKuil koMIuieke. — M., 2014.

9.CnaakoB C. A., Octpoymos WU.I., I'abpuensa O.C., JlykpsiHoBa H.H. Xumus ansg npodeccuii U cnenpanbHOCTeH
TE XHUUECKOTO MPOQ L. DIEKTPOHHOE MPUIIOKEHHE (DJIEKTPOHHOE yUeOHOEe M3MaHue) YISl CTYJ. YUpexXIEHHWH cpel.
npod. obpazosanmua. — M., 2014.

JonoHUTeIbHBbIE HCTOYHUKH:

1) ®enepanbublii 3ak0H «O0 oOpasoBanuu B Poccuiickoit ®enepamum» oT 2012 Ne 273-®3 (B geiic TByromie
penaKuum )

2) Ilpuka3 MunnpocBemenusi Poccun ot 23 HosOps 2022 r. Ne 1014 "OG  ytBepxkjaeHuu ¢eaepanbHOl
00pa3oBaTeNbHOM IPOrPaMMBI CPEIHEr0 001ero 00pa3oBaHUm»

3) PexoMeHmanmuu 1o OpraHW3alMH IOJyYeHHS CpemHero ooOmero o0pasoBaHHS B MpeleiaX OCBOCHHS
00pa3zoBaTeNBHBIX IPOTPaMM CPEIHEro MpodeccnoHaIBHOr0 00pa3oBaHus Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHHMs C
y4yeToM TpeOoBaHWH (helepalibHBIX TrOCyIapCTBEHHBIX 00pa30BaTeJIbHBIX CTAHAAPTOB U TOJYyYaeMOW CIEMUATBLHOC TH
cpemHero mnpodeccHoHabHOTO o0pasoBaHus (MUChbMO  MwuHUCTEpcTBa mpocBemeHnss  Poccuiickoit ®Dexneparuun
JlemapTamMeHTa TOCYyIapCTBEHHONW TOJHTHKH B cdepe cpemHero TpodecCHOHANBHOTO  00pa3oBaHUSA W
npodeccronanbsaoro ooyuenus ot 01 mapta 2023 r. Ne 05-592).

4.CrnanxoB u jp. Xumus Uid OIpo(eccuil U CHeIHaNIbHOCTeH Te XHUIECKOTO MPpOod st (ANEKTPOHHOE NPIIIOKEHHUE). -
M.,2017

STabpuensu O.C., JIsicoBa I'.I'. Xumusi: kKHUTa A1 MIpenofaBaTesis: yued.-MmeToa. mocodue. — M., 2012.

6.Epoxun FO.M. Xumusi: 3agaun 1 ynpaxHeHus: yued. mocobue mis CTy. yupexaeHHil cpel. npod. oOpaszoBaHusi. —
M., 2014.

7.Epoxun FO.M. COOpHHMK TeCTOBBIX 3aJ@HMU MO XAMHH: y4eO. MOCcoOHe Wi CTyd. YYPESKACHUH cped. mpod.
obOpaszoBanus. — M., 2014.

8.DenepanpHas oOpa3oBaTelpHasl IMpoTrpaMMa CpefHero oOmero oOpa3oBaHWS, YTBEpXKICHHAs IPHKAa30M
MunnctepcrBa npocsemieHns Poccuiickoit @enepanun ot 30 cenTstOps 2022 1. Ne 874.

DJIEKTPOHHBIE pecypehl:

1.T'a6puensa O.C., OctpoymoB N.I'. Xumus mis npodeccuii M crienuaibHOCTe! Te XHU4Iecko ro mpo gurst, ONL]
«AxaneMusn.

2Tabpuensa O.C. Xumus: Texaomormueckuit npoduis: yuebnoe mmanue / ['abpuensa O.C., OctpoymoB UITI. -
MockBa : Axkamemus, 2024. - 304 c. (OOmeoOpazoBatenbHas moarotoBka B yupexaenusix CIIO). - URL:
https://academia-moscow.ru - Pexum goctyma: OnexkrpoHHas Oubnnoreka «Academia-moscow». - TexcT
3JIEK TP OHHBIN

3.Xumus: Ectec TBeHHO-HaYuHBII podunb: yueOHoe nzganue / ['abpuensn O.C., Octpoymos N.I'., Octpoymona E.E.,
CnankoB C.A. - MockBa : Akamemusi, 2024. - 400 c. (Obueo6pa3oBatesibHas Mo AroToBKa B yupexaenusx CIIO). -
URL: https://academia-moscow.ru - Pexum poctyma: DiektpoHHas Oubimoreka «Academia-moscow». - TekcT :
3JIEK TP OHHBIN

4T'aopuensa O.C. Xumust: [Ipaktukym: 9O VII: yueonoe usnanue / ['adbpuensa O.C., Octpoymos U.I'., Cnankos C.A.
- MockBa : Axagemus, 2024. - 0 c. (O6meoOpasoBateinbHas moaroToBka B yupexaenusx CIIO). - URL:
https://academia-moscow.ru - Pexxum poctyma: OnekrpoHHas Oubnmoreka «Academia-moscow». - TekcT
JJIEK TPOHHBII

S5Tabpuensa O. C. I'121 Xumus : TecTsl, 3a1aUH ¥ YIPAXKHEHHA : y4e0. TocoOue sl CTy . yUpexKACHUH cpe. mpod.
ob6pazosanus / O.C.I'abpuensa, [. I'. JIpicoBa. — M. : 3naTenbckuii neHTp «AKagemus», 2014. — 336.¢.

HHTe pHET-pecy pebl:

1. Onummnuana «ITokopu BopoObeBsl Topb» (3JEKTPOHHBIN pecypc)- pexuM A0cTyna www.pvg.mk.ru , ¢cBo0OAHbII

2. O6pa3oBaTeIbHBINA Caii T AJIsI MKOIBHHUKOB « XUMHs» (IEKTPOHHBIN pecypc)- pexuM foctyna www.hemi. wallst.ru ,
CcBOOO AHBIN

3. OOpa3oBaTeJIbGHBIA CalT Ui IIKOJBHUKOB (DJIEKTPOHHBIA pecypc)- pekuMm noctynma www.alhimikov.net
cBOOO THBII

4. UatepHe T-u3 1anue IS yuutesed « EcTec TBeHHBIE HAayKm» (3JEKTPOHHBIN Pecypc)- PeKUM J0CTyna www.enauki.ru ,
CBO0O THBII

5. Metomnueckas razera «llepBoe ceHTAOpsS» (ICKIPOHHBIN peCypc)- pPEKUM JOCTyma Www.lseptember.ru,
cBO0OO THBII

6. Xypnan «XuMus B mrkosue» (3IeKTPOHHBIN pecypc)- pexuM nocTyna www.hvsh.ru, cBobommbIit

7. KypHan «XuMHS U KU3HB» (3IEKTPOHHBIN pecypc)- pexknM gocTyna www.hij.ru cBoOoHBbIi

8. DnexTpoHHas OMOTMOTEKA O XUMHUH (3JIEKTPOHHBIN pecypc)- peKuUM JOCTyma www.chem.msu.su , cBoOO AHbIH
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9.21e KTPOHHBIHN XypHAJI «XUMUKH U XAMID» (3JIEKTPOHHBINH pecypc)- pekuM JocTyna www.che mistry-chemists.com,

CBO OO IHBIN.

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUA NPEIMETA BIL09 XUMUA

KonTposap 1 onenka pe3yibTatoB ocBoeHus npeamera BI1.09 Xumus ocyiiecTBisieTcs Mpemno AaBaTensiMu B
mpoliecce MNPOBEACHUS MPAKTUYECKHX, J1a0OPaTOPHBIX M CaMOCTOATENbHBIX  paboT, TECTHUPOBaHUS, a TaKXKe
BBINOJIHEHUS 00YyYatOIUM MCsl MHIUBU Ty aJIb HBI X 3a]1a HU.

ITpomexyTodHas aTTeCTal I 00 yJaromu Xcsl ocynectrisgeTcs B popme Jud hepeHunpopanHOTO 3a4eTa.

KoHTponbp M oleHKa pe3ynbTaTOB OCBOEHMs MpeaMeTa HalpaBJiecHO Ha (GOpMHPOBAaHUE OOHNIMX U
npo(decCHOHANBHBIX KOMIICTCHIWH, 3HAaHMH W yMEHHH B cootBeTcTBUH ¢ @emepaidbHBIM  TOCYJapCTBCH HBIM
00pa3oBaTeNlbHBIM CTaH AP TOM TI0 crienraibHocTH 23.02.02 ABTOMOOHMIIE H TPaKTOPOCTPOCHHE:

Pe3yabTarsl 00yueHus
(ocBOeHHbIE YMEHHS, YCBOe HHbIE
3HAHUSA)

@ opMbl M METOABI KOHTPOJIS
U OLICHKH Pe3yJbTATOB 00y4e HUS

- c(hOpMHUPOBAHHOCTD MPEACTABICHUN: O
XUMHYECKOM COCTABIIIIO IEW €CTEC TBEHHOHAY YHOU
KapTHHBI MUpPa, POJIM XHMHU B TIO3HAHWU SIBJICHUHN
npupospl, B  (HOPMHUPOBAHWU  MBIIUICHUS U
KyJIbTypbl ~ JUYHOCTH, €€  (yHKIHOHAIHHON
TPAMOTHOCTH, HEOOXOIMMON  JUI1  peIIeHus
MPaKTUIECKH X 3a7a4 u 9KO JIOTHYEC KU
000CHOBAaHHOTO OTHOILIEHHUSI K CBOEMY 3JI0POBBIO H
MIpUPOJHOM Cpese;

- BIaJCHUE  CHCTEMOH  XUMHYECKHX
3HaHWM, KOTOpas BKJIOYACT: OCHOBOIIOJIArarolue
MO HSTHS (XuMU4 ecKHid 3JICMCHT, aToM,
JNEKTpOHHAsE 00oJiouka aroma, S-, p-, d-
9JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH, MOJICKYyJa,
BaJICHTHOCTbh, 3JIEKTPOOTPUIATEIILHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYECKas CBsI3b, MOJb, MOJISPHAS
Macca, MOJSPHBIH 00BEM, YTJIEPOJHBIA CKeNeT,
(GyHKIMOHANIBHAS TpYINa, pajuKail, H30Mepus,
W30MEpHbI, TOMOJIOTUYECKHHA  PpsJ, TOMOJIOTH,
YIJIEBOJOPObl, KHUCIOPOA- U a30TCOJIeprKalue
COeIMHEHMS, OMOJOrMYECKH aKTHBHBIE BeIEC TBA
(yrnmeBo mpl, XUpBI, O€JKU), MOHOMEp, MOJUMED,
CTPYKTypHOE 3BEHO, BBICOKOM OJIEKYJISIPHBIE
COCIUHEHHMSI, KPHCTAJUIMYECKas pPEIIeTKa, THIIbI
XUMHY CCKH X peak uii (oKHCITHUTE IBHO-
BOCCTAHOBHU TEJIBHBIE, JK30- W DHJI0 TEPMHUYECKHE,
peakuu HOHHOTO oOMeHa), pacrtBop,
3JIEKTPOJIUTHI, HE? JIGKTPOJIUTHI,
JIEKTPOJIUTHYECKAS JAUCCOUMAIMS, O KUCIUTEJb,
BOCCTaHOBH TEIIb, CKOPOCTh XUMUYECKOHN peakium,
XUMHUYECKO€ paBHOBECHE), TEOPUH U 3AKOHBI
(Teopust XMUMHYECKOTO CTPOEHUS] OPTaHUYECKHX
BELIECTB AM. Bytneposa, Teopus
AIEK TPOJIUTUYECKO U JIUCCOLMALIIH,
nepuoanueckuit 3akon .M. MenneneeBa, 3akoH
COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3BIK XUMHH, (aKTOJOTHYSCKUE
CBEJICHUS O CBOMCTBaX, COCTAaBe, MOJYYEHUU U
0e30MacHOM HCIIOJIb30BAHUHU Ba)KHEMII M X
HEOPTaHUYECKUX H OPTaHMYECKAX BEIIECTB B OBITY
Y IPaKTUYECKOMN JIesi TeIbHOC TH YeJIOBEKa;

- ¢ OpMHUPOBAHHOCTh YMEHHUH BBISIBIISITH
XapakTepHbIe MpU3HAKH u B3aNMOCBS3b
M3y4EeHHBI X MMOHSTHH, IPUMEHSTD
COOTBETCTBYIOLIME  MOHSATAS OPH  ONUCAHUH
CTPOCHMS W  CBOWCTB  HEOPTaHMYECKHUX U
OpPraHUYECKHX BEUIECTB M HX MPEBpPALICHHUH;
BBIABJISITP B3aUMOCBS3b XMMHUYCCKUX 3HAHUH C
TTOHITHSIM 1 i P EJCTaBJICHUSIM U JPYTUX

OpoHTaNBHBII ONIPOC.
IMucemeHHast camocTosTeIbHAs paboTa.
TectupoBanue.
KoMOuHHpOBaHHBIN METOI.
YcTHBIN (GpOHTATLHBIH OMIPOC.
YCTHBIN 1HIUBY Oy ATBHBIN OTIpOC.
Kpoccoppr.

BuxTtopussl.

CoobuieHns

Jloxa it

Juc G epeHmp oBaHHBIH 3a9erT.
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€CTCCTBCHHOHAYYHBI X ITPE IME€TOB;

- ¢ OpMHUPOBAHHOCTH YMEHHN
HCIOJIb30BaTh HauM €HOBaHUs XUMHUYECKU X
COeAMHEHUH MEXIyHap OAHOTO coI03a
TEOPETUYECKO M  NPUKIAJHOM  XMMUU U
TpUBHATbHBIE HAa3BaHHA BaXXHEHIINMX BeIIECTB
(3TunEH, are THJIEH, TITHLEPUH, denom,
dbopManbaeTHa, yYKCyCHas  KUCIOTA, TJIMIIMH,

yTapHbI} ra3, yriIeKUCIbli ra3, aMMHUaK, rameHas
U3BECTh, HETallleHas H3BECTb, NHUTbEBas coJa U
JPYTHX), COCTaBISITh (POPMYJIIbI HEOPraHUYECKUX U
OpTaHWYECKUX BEUIECTB, YPABHEHMS XHMHYECKHX
peakumii, OOBSACHATH WX CMBICH; IOATBEPKIATH
XapaKTepHBIE XHMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU SKCTIEpUM EHTAMHU u
3alUCSMHU yPABHEHUM XMMUYECKUX peaKLuil;

- ¢ OpMHUPOBAHHOCTH yMeHUH
yCTaHaBIMBAThb  MPHUHAUICKHOCTh  H3YyUEHHBIX
HEOPraHMYECKUX M OPTaHMYECKUX BEUIeCTB K
OTpeAENeHHBIM KJIaccaM U IpyINIaM COEeIUHEHHH,
XapaKTepu3oBaTh HX COCTaB M  BaKHEHIIHe
CBOMCTBa; ONpEAEIATh BHJBI XUMHYECKHX CBA3EH
(koBaneHTHAA, HOHHas, MeTajIndecKas,
BOJIOPO/IHAS), TUIBl KPHUCTAJUIMYECKHX PEIIeTOK
BEIIIECTB; KJIacCH( MNP OBATh XHMHY eCKHe
peaxunmy;

- BIaJICHHE  OCHOBHBIMH  METOJaMU
HAyYHOTO TMO3HAHUS BEIIECTB M XHMHYECKHX
sBICHHUI (HaOIIO ICHUE , N3MEPEeHUE, IKCIICPUMEHT,

MOJIETUPOBaHHE);
- chopMHpOBaHHOCTH yMeHui co0ro1aTh
npaBuia 9KOJIOTHYCCKH e Jiecoo Opa3Horo

NOBC/ICHUA B 6LITy u prZ[OBOﬁ JCATCIIPHOCTH B

LHeNsiX ~ COXpaHeHHs  CBOEro  3J0POBbs

OKPY’KaloLe MpUPOJHONH cpenbl; y4UThIBAThH

OTIAaCHOCTh BO3JICHCTBUS HAa >KHMBBIC OPTAHU3MBI

OTPENICNICHHBIX ~ BEIIECTB,  IMOHUMas  CMBICT

MoKasaTe Jist NIpeAeIbHON JIOITy CTUMO I

KOHIICHTPAINH .

- chOpMHPOBAHHOCTh YMEHHH IaHupoBath U | JlaGoparopHas paGora Ne 1. Pazgean 2, Tema 2.2.
BBITIOTHSITh XUMHY SCKUL 3KCIEPUMEHT DNeKTpoauTHIEeCcKast IMCCOIMALUS ¥ NOHHBIH OOMEH.
(mpeBpaiieHuss  OpTaHWYECKHX  BEIIECTB  IpH Tema: Tunbl XUMHUUECKUX peakLu i

HarpeBaHWH, IOJYYCHHE ITUJIEHA M H3YyYCHUE €ro
CBOMCTB, KaueCTBEHHbIC PEAKUUHM Ha ajbJIeTHJbl,
KpaxmaJl, yKCyCHYIO KUCJIOTY; JeHa Typanus OeJKoB

Ipu Harp€BaHWH, 1BCTHBLIC

HNPOBOAUT PEAKIIMM MOHHOTO OOMEHa, OTpeAeIiTh
cpeny BOXHBIX Pac TBOPOB, KAUECTBEH HbIE PEAKIMU
Ha Cynbdar-, kKapOOHAT- M XJIOPHUI-aHUOHBEI, Ha
KaTHOH aMMOHUS, peIaTh SKCIepHUMEHTaIbHbIC
3amaun mo teMaMm "Metamml" n "Hemerammsr") B
COOTBETCTBUHM C IIPABUJIAMHU TE XHU KM OE30IaCHOCTH
npu oOpalleHuu ¢ BEIeCTBaMHU M Jab0opaTopHBIM

000pynoBaHHEM ; IpEACTABIIATH pe3ybTaThl
XAMHYECKOTO SKCHepPHMEHTa B (QopMe 3ammnch
YPaBHEHUH  COOTBEICTBYIOIIMX  peakuuil
(dopMympoBaTth  BBIBOABI Ha  OCHOBE  3THX
pe3yJIbTaToOB

peakuu  OCJIKOB;

HccnenoBanne TUIIOB (IO COCTaBY M KOJIMYEC TBY HCXO JHBIX U

oOpasyromuxcsi BEUIECTB) W  NPHU3HAKOB  XUMHUYECKHX
peakumii.  [IpoBeseHme  peakuuid  HOHHOTO  OoOMeEHa,
ONIpeleNieHne Ccpelbl BOIHBIX pAacTBOPOB. 3aJaHus Ha

COCTAaBJICHHE MOHHBI X PEaKITHiA

JladoparopHas _pa6ora Ne 2. Pasgen 3,
Wnenndukanms HeopraHMYeCKIX BEIIEC TB.

TCM a. I/IIIGHTI/I(I)I/IKaI_lI/I}I HCOPraHNM4YCCKU X BCIICCTB
PCHIeHI/Ie 3KCHepI/IM CHTAaJIbHBIX 3a1a4 10 XUMHWYCCKUM
CBOﬁCTBaM MCTAJIZIOB W HEMCTAJIIOB, IIO pacno3HaBaHmo nu
HOJIyLIeHI/IIO co GHHHGHI/II}'I METaAJIJIOB U HEMCTAJIJIOB.

Tema 3.3.

Wnennduxanus HEOPTaHUYECKUX BEILEC TB c
HCTIOIb30BaHUEM UX  (QU3HKO-XUMHUYECKHX  CBOICTB,
XapakTepHbIX  KauyeCcTBEHHbIX peakuuil. KauecTBeHHbIE

peakuuu Ha CyibpaTt-, KapOOHAT- WM XJOPHUA-aHHOHBI, Ha
KaTHOH aMMOHHSI

Jladoparopnas padora Ne 3. Pazgen 4, Tema 4.2. CoiicTBa
OpTaHNYeCKUX COC TUHEHHM.

Tema: IlpeBpamieHWs  OpPraHMYECKHX  BEIIECTB  IpH
HarpeBaHHH.
[lomyderme  sTmimeHa W W3Y4YCHHE  €r0  CBOWCTB.

Mo nenvpoBaHue MOJIEKYd U XMMUYECKUX INpPEBpallleHUudl Ha
IpuMepe 3TaHa, YTUJICHA, ALETHIIEHA U Jp.
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JaooparopHasa paGora Ne 4. Pazgen 4, Tema 4.3.
Wnentndukanus OpraHMYECKHX BEMIECTB, MX 3HAUYCHUE H
TpUMEHeHUe B OBITOBOH M MPOMW3BOJCTBEHHOU Jesi TeIBHOCTH
YeJoBeKa

Tema:  «Unentudukanms
OT/CIbHBIX KJIACCOB»
WpeHTupukanuss OpPraHMYeCKHX COCAWHCHHH OTICIBHBIX
KJacCOB (Ha MpHMepe albJeruaoB, KpaxMmala, yKCYCHOM
KHCJIOTHI, OCJIKOB M T.II.) C HCIOJB30BaHHEM HUX (HU3UKO-
XAMHYECKAX CBOHCTB ¥  XapaKTCpHBIX KayeCTBEHHBIX
peakunit. JleHaTypaunus Oeika npu HarpeBaHuu. l[BeTHBIE
peaknuu 0eKoB. Bo3HHKHOBEHHE aHAJIMTAYECKOTO CHTHAJA C
TOYKM 3pEHUS XUMHUYECKHX TMPOIECCOB TPU MNPOTEKAHUH
KaueCTBEHHOU peakuu, MO3BOJSIOMIEH | eH TH(UITUPOBAThH
MpeAJioKeHHBIE OpTaHIUEC KHE BEIIEC TBA

Jlaboparopuasi paGora Ne 5. Pasmen 6, Tema 6.2.
Hccne noBanue cBOMCTB pacTBOPOB

«IIpUroTOBIICHHE PACTBOPOBY.

[IpuroroBnenne pacTBOPOB 3afaHHOM (MaccoBoi, %)
KOHIIEHTpaluu (C MpaKTUKO-OPHUEH TAPOBAHHBIM U BOIIPOCAM H)
U ONpe/eicHHe Cpebl BOJAHBIX PACTBOPOB.

Pemrenre 3a1a4 Ha MPUTOTOBJICHHE PACTBOPOB

OpPraHMYECKHX  COEIUHEHUH

- copMHUPOBAaHHOCTb yMeHHUH
HPOBOANTb PacyeThl 10 XUMUUECKHM (opMyIaM U
YPaBHCHUAM XUMHUYCCKU X peaKHI/Iﬁ C
HCIIOJIb30BAHUEM (bHSI/I‘{eCKI/IX BCJIMYUH,
XapaKTepU3YIOIINX BEHIECTBA C KOINYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIBHBIE YCIOBHSA)
ra3oB, KOJMYECTBA BEIIECTBA; MCIOJIB30BATH
CUCTEMHBIC XUMHUYCCKHUC 3HAHUA U1 TIPUHATUSA
pelieHuit B KOHKPETHBIX JKM3HEHHBIX CUTyalUsX,
CBsA3aHHBIX C BEHICCTBAMHU U UX IPUMCHCHUEM ;

- ¢ OpMUPOBAHHOCTH yMEHHs
aQHAJIM3UPOBATh ~ XUMHYECKYI0  HMH(OpMAIHMIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpPE/ICTB
MaccoBo umHpopmanuu, cerb VIHTepHET N

JPYTHE).

IpakTuyeckas padora Ne 1. Paznen 1, Tema 1.1. Ctpoenue
aTOMOB XUMHYECKHX 3JEMCHTOB W MPHPOJA XUMHUYECKOU
CBA3H.

Tema: Pemenue 3asaHuil Ha HCIOJIB30BAHUE XUMMYECKOM

CUMBOJIMKM U Ha3BaHUM COEJUHEHUIl 10 HOMEHKIAType
MEXIYHapOJHOIO COK03a TEOPETUYECKOH U IPUKIAJHOU
XUMHH ¥ TPUBHANBHBIX HA3BaHUM JUIT  COCTaBIICHHA
XMMHYECKAX (OPMYI IBYXaTOMHBIX COCIWHEHHH (OKCHJIOB,
Cynb(pHUIOB, TUAPUIOB M T.II.) M JAPYTUX HEOPTaHHUECKUX
COEIMHEHUH OTEeIbHBIX KJIACCOB.

IIpakTuueckue 3aJaHUsl HA YCTAHOBIEHHE CBSI3H MEXIY
CTPOEHHEM aToMOB XUMHYIECKH X 3]IEM E€HTOB u
NEPUOJNYECKUM  U3MEHEHHEM  CBOMCTB  XHMHYECKHX
JIIEMEHTOB U MX COEIUHEHH I B COOTBETCTBUM C IOJIOKEHUEM
Ilepuomyeckoii CUC TEMBI.

IIpakTuyeckas padora Ne 2. Pazmen 1, Tema 1.2.

[Nepmo muecknii 3akoH u Tabmuma [1.11. MeH ne neesa.

Tema: [lepuouueckas cucteMa XuMU4eCKU X 1eMeHToB JI. 1.
MenneneeBa. ®uznueckuit cmpica Ilepuo muueckoro 3akoHa
JA.UN. MenneneeBa. 3akOHOMEePHOCTH U3MEHEHHS CBOIICTB
XMMHYECKUX JJIEMEHTOB, 00pa3yeMbIX UMU IIPOCTHIX U
CIIOXKHBI X BEILIEC TB B COOTBETC TBUH C IO JOKEHHEM
XMMHUECKOTo aneMenTa B [lepromdeckoit cucteme.
MupoBo33peHdecKoe 1 Hay4qHOe 3HaueHue Ileproauueckoro
3akoHa J[.W. MeH neneeBa. [Ipornossr [[.11. MeHn neneeBa.
OTKpBITHE HOBBIX XUMHYECKH X D JIEMEHTOB.

Pemrenre npakTHKO-OPHEHTHPOBAHHEIX TEOP ETHIECKUX
3aJlaHUl Ha Xapak TepU3alUl0 XUMUYECKHU X 3JIEM EHTOB
«MeTannndeckue / HeMeTaJlIIMIeCKHe CBOMCTBA,
JNEKTPOOTPHULATEILHOCTh XUMUYECKU X JIEMEHTOB B
COOTBETCTBUU € UX 3JIEKTPOHHBIM CTPOEHHUEM U MOJIOKEHUEM
B [IEPUOJUYECKOM CUCTEME XUMHUYECKU X 3JIeMeHTOB J[. 1.
MemnneneeBay»

IIpakTnyeckas pa6ora Ne 3. Pasnmen 1, Tema 1.3. Tumnsl
XUMUY ECKU X PEAKIUH.

Tema: KonuuecTBeHHBIE OTHOIIEHHS B XUMHHU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHHU U PAcUEThI 10 YpaBHEHHUSIM
XMMHYECKHX peakinuid. Monp Kak eJMHHUIAa KOJIMYECTBA
BeuiecTBa. MousipHas mMacca. 3aKOHBI COXpaHEHMsI Macchl U
sHeprud. 3akoH ABoraapo. MousapHBEIT 00BeM Ta3oB.
OTHOCHUTE IbHAS IO THOCTh Ia30B.

Pacuersl 10 ypaBHEHMSIM  XUMHYECKUX peakuuil ¢
HCIIOTH30BAaHUEM MacChl, oO0beMa (HOpMalbHBEIC YCIIOBHS)
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ra30B, KOJIMYEC TBA BEIIECTBA

IIpakTuyeckas padora Ne 4. Paznen 3, Tema 3.1.
Knaccudukanms, HOMEHKIaTypa 1 CTPOCHHE HEOPTaHUIECKUX
BEIIIECTB.

Tema: HoMeHknaTypa HEOpraHU4YE CKUX BELEC TB: HA3BAHUE
BEIIECTBA UCXO IS U3 HX XUMHUUECKOH (hopMyIIbl MM
COCTaBIIEHHE XMMHUYECKOH (OPMYIIBI UCXOIS U3 Ha3BaHUS
BeniecTBa 1o MexxayHapoaaoid (MIOITAK) unu tpuBuaabHOi
HOMEHKIIAType.

Pemenne mnpakTHUeCKMX 3aJaHUMA 1O  KIAacCH(HMKaluH,
HOMEHKJIATYPE M XUMHYECKHMM (OpMYyJIaM HEOPraHUIeCKHX
BEIIIECTB Pa3JIMUHBIX KJIACCOB (YrapHBIA Ta3, y TIEKUCIBIN Tas,
aMMHaK ¥ JpPYTHUX): Ha3bIBaTb W COCTaBIATH (HOPMYIIBI
XAMHYECKAX BEIIECTB, OMNPEJEIITh NPHHAMISKHOCTE K
KJIaccy.

Hctounnkn xuMudeckoil mHpoOpManuu (CpeICTB MacCOBOH
nHpopmanun, cets MaTepHET U Apyrue). [lonck mabOpmarmm
110 HAa3BaHUSM, UJICH THQHUKATOPAM, CTPYKTYPHBIM (GOopMyIaMm
IIpakTnyeckas padora Ne 5. Pasaen 3, Tema 3.1.
Kiaccugukanus, HOMEHKJIATypa U CTPOCHUE HEOPTaHUUECKHX
BEILECTB.

Tema: HomeHkaTypa HeopraHU4eCKH X BEIIEC TB: HA3BaHUE
BEIL[ECTBA UCXO I M3 MX XUMHUYECKOH (OPMYIIBI HIH
COCTaBJICHUE XHUMHUYECKOH GOPMYIIBI HCXO S N3 Ha3BaH U
BemecTsa 1o MexayHapoaHoi (MFOITAK) nnn TpuBmatpHON
HOMEHKJIAType.

Pemenne mnpakTHYECKMX 3aJaHUl MO  KJaccu( MKaIuu,
HOMEHKJIATYpe M XUMHYECKHM (pOopMyIaM HEOopraHHueCKUX
BEIIECTB PA3IWYHBIX KIACCOB (TalleHas W3BECTh, HETaIlICHAs
U3BECTh, MUTHEBas COJA M JPYTUX): HAa3bIBATh U COCTABIAThH
(b opmy bt XUMHUYIECKU X BEILIECTB, OTIpeNIeNATh
MIPUHAANE )KHOCTD K KJIacCy.

Hcrounnkn xuMudeckoil uHpopManuu (CpeicTB MaccOBOH
nndopmanuu, cets Mutepuer u apyrue). Ilouck nuapopmanuu
10 Ha3BaHUAM, UACH THQHKATOpaM, CIPYKTypHBIM (opMyiam
IIpakTnyeckas pa6ora Ne 6. Pazgen 3, Tema 3.2. dusuko-
XMMHYEeCKHE CBOIIC TBa HEOPTAaHWYECKHX BEIIECTB.

Tema: CocTaBieHue YpaBHEHHM XUMHYECKHX pPEaKUud C
y9acTHEM MPOCTBIX W CJIOXKHBIX HEOPTaHMYECKHX BEIIECTB!
METaJUIOB M HEMETaJUIOB; OKCHJOB METAJJIOB, HEMETAIIOB U
aM(OTEepHBIX  DICMEHTOB; HEOPTaHMYECKUX  KHUCIOT,
OCHOBaHMI M aM(OTEPHBIX THAPOKCHUAOB; HEOPTaHHUIECKHX
COJIEH, XapaKTEepU3YIOIIUX UX CBOUCTBA.

Pemienne  MpPaKTUKO-OPUEHTHPOBAHHBIX  TEOPETHYECKUX
3aJaHUil Ha CBOHCTBa, COCTaB, INOJIydeHHE M Oe30macHoe
HCIOJb30BAHUE BAXKHEHIINX HEOPraHMYECKHX BEILECTB B
OBITY ¥ IPaK THYECKOH JesI TeJIbHOCTH 4YEI0BEKa
IIpakTnyeckass padora Ne 7. Pasgen 4,Tema 4.1.
Knaccudukamms, cTpoeHHe W HOMEHKIATypa OpTraHMYeCKHX
BEIIIECTB.

Tema: HoMeHKIaTypa OpraHHYEeCKIX COCANHEHIH OTAEIBHBIX
KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE M apOMAaTHYECKHUE
yraeBoiopo sl U ap.) CocTaBlIeHNE MOTHBIX M COKPAIIEHHBIX
CTPYKTypHBIX (OPMYJ OPTaHUYECKHX BEIIECTB OTAEIBHBIX
KJIACCOB, HCMOB3ysl MX Ha3BaHUS MO CHCTEMAaTHYECKOH H
TPUBHAJIBHON HOMEHKJAType (ITUIICH, alleTUJIEH, TJIUIEPHH,
¢denoun, popmanbaern i, yKCycHast KMCJIOTa, IIMIKH). Pacue s
npocreimeii GopmMyIIbl OpraHUYECKON MOJICKYJIbI, HCXO i1 U3
3JIEMEHTHOTO cocTaBa (B %)

IIpakTnyeckasi padora Ne 8. Pasgen 4,Tema 4.1.
Knaccudukamms, cTpoeHHe W HOMEHKIATypa OpTraHMYeCKHX
BEIIIECTB.

Tema: Homenknatypa  oOpraHu4ecKuX COCIUHEHUI
OTAEIBHBIX KJIACCOB (CHHPTHI, ()EHOIBI, allbICTH/BI, KETOHBI,
kapOoOHOBBIE KHCIOTHI M 1p.) CocTaBieHHE NOJHBIX U
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COKpAIIeHHBI X CTPYKTYPHBIX (OPMYJT OPTaHUIECCKUX BETIECTB
OTICJNBHBIX  KJIACCOB, HCIOJB3Ysl HMX Ha3BaHHUS 110
CHCTEMaTH9eCKOH M TPUBHATBHOM HOMEHKIAType (ITHIICH,
ameTuieH, TIUOEpuH, ¢(eHoN, QopManblIeruy, YKCycHas
KHCJIIOTAa, TJWIUH). PacueTsl mpocteiimed  (Gopmynsl
OpTaHMYECKON MOJIEKYJIBI, HCXO I U3 DJIEMEHTHOTO cOoCTaBa (B
%)

IIpakTnyeckasi padora Ne 9. Pasnen 4, Tema 4.2. CoiicTBa
OPTaHUYECKUX COE IUHE HUM.

Tema: CBolicTBa OpraHMYECKUX COEIMHEHUM OTAEJIBHBIX
KJIacCOB (TpUBMAJbHAas M MEXAyHapoJHas HOMEHKJIATYpa,
XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOJIYYCHHUs): TPEIeIbHbIC
(anxaHBI ¥ IWKJIOAJIKAHEI), HETIpeleNIbHbIE (QJIKEHBI, alIKHHBI 1
QJNKaJUCHbI) W apOMaTHYECKHEe YIJIEBOAOPOJBI, CIHPTHl H
(eHonbl, KapOOHOBBIE KHUCIOTHI W JQUPHI, AIBICTUNBI H
KETOHBI, aMUHBI M AMHHOKHUCIOTHI, BBICO KOM OJIEKYJISIPHBIC
COEIMHEHHS.

3anaHusl HA COCTABJICHHWE YPAaBHEHUH XMMHUYECKUX PEaKIHid C
y4acTHEM OpraHWYEeCKUX BEIIECTB Ha OCHOBAaHMM MX COCTaBa
U CTPOCHUS

IIpakTnueckasi padora Ne 10. Pazgen 4,Tema 4.2. CBoiicTBa
OPTaHUYECKUX COE IUHEHUM.

Tema: CocTaBieHue cXeM peakuuil (B TOM dHcIe IO
TP EITI0KEHHBIM [IeT0 YKaM MpEeBpAIICHUI),
XapaKTePU3YIONIHX XAMHYECKHE CBOWCTBA OPTaHUYECKUX
COEIMHEHHUH O TICJBHBIX KJACCOB, CIIOCOOBI WX MOJYYCHHS H
Ha3BaHHE OPTAHUYECKHX COCIWHEHHUU MO TPUBUAIBHON WIH
MEXIYHApOJHON CHCTEMATUYECKOM HOM EHKIA Ty PE.

Pemenne  mpakTUKO-OPHEHTHPOBAHHBIX  TEOPETHUECKUX
3a/laHUi Ha CBOIICTBA OPraHUYECKUX COEIUHEHUM OTAEIbHBIX
KJIACCOB.

HpakTHyeckas padora Ne 11. Paznen 5,Tema 5.1. CxkopocThb
XUMHUYECKU X peaKuil.

XuMH4ecKkoe paBHOBECHE.

Tema: PemieHue NpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHanmu3 (aKTOpOB, BIUSAIOMMX HA HM3MEHEHHE CKOPOCTH
XUMUYECKOW peakuuud, B T.4. C MO3ULUUH 3SKOJOTHYECKU
nenecoobpa3sHOro  moBeAeHUs B OBITY H  TPYJOBOM
JIESATEIbHOCTH B LENAX COXPAaHEHHsS CBOErO 3/I0POBbA H
OKpYy>Karolel NpUpOHON CpeIbI.

Pemenue NIPaKTUKO-OPUEH TUPOBAHHBIX  3aJaHu il Ha
npumenenue npuHuuna Jle-Ilatense 11 HaX0XACHUS
HaIlpaBJIEHUs] CMEIICHUs] PABHOBECHS XMMHYECKOW pEaKIuu U
aHanmm3 (aKTOpOB, BIUAIONIMX HA CMENICHHE XAMHYECKOTO
paBHOBeCHs

IIpakTuyeckas padora Ne 12. Paznen 7, Tema 7.1. Xumus B
OBITY U IPOM3BO ICTBEHHO! JIesl TEIbHOCTH Y€ JIOBEKA.

Tema: Ilouck u aHamu3 KEMCOB O NPUMEHEHUHM XMMHUYECKHX
BELLECTB u TE XHO JIOTUH c yueToMm Oy my et
npodeccuoHaNbHONW JEATENBHOCTH MO TeMaM: Ba)KHEUII ue
CTPOUTEJIbHBIE MaTepualbl, KOHCTPYKUUOHHBIE MaTepUaibl,
KpacKH, CTEKJIO, KepaMHKa, MaTepualibl sl 3JEKTPOHMKH,
HaHOMaTepuaJbl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKH SHEPTHUH,
OpraHWYeCKHe M MUHEpaIbHBIE YIOOpEHHS, JIeKapCTBCHHBIC
BEIIECTBA, OBITOBAS XUMHMSL.

3ammuTa: IlpeacrtaBiieHue pe3yibTATOB peUIEHUS KEHCOB B
(hopMe MUHH-JIOKJIA/IA C IPE3EH TallHeH

KoHTponmb U OLEHKa pe3ynbTaTOB OOydYEHHS OCYLIECTBIIAETCS HPENoJaBaTesieM B INPOLECCE NPOBEACHUSA
OPAaKTMIECKUX 3aHATHH u JabopaTopHBIX paboT, TEeCTUPOBAaHHA, a TAaKKe BBINOTHEHHA OOydYarONUMUCA
WHIWBUAyaJIbHBIX 3aJaHHHA, MPOEKTOB, HCCIEIOBaHMH. Pe3ynbTaTel OO0ydUeHHS ONpEAeNSIOT, 4T0 oOydJarommecs
JIOJDKHBI 3HaTh, HIOHUMATh U AEMOHCTPUPOBATh 110 3aBEPUICHUH U3ydEHHs IpeaMe Ta.

Jns GopMupoBaHUS, KOHTPONS U OLEHKH pe3yJNbTATOB OCBOEHMS MpeaMeTa MCHOJb3yeTCsl CHCTeMa

OIICHOYHBIX MEPONPHATHH, MNPEACTABIAOMAs CO00H KOMIUIEKC Y4YeOHBIX MEpONpPHUATHI, COTMACOBAHHBIX C
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pe3yapTaTaMu o0yueHus u copmymaupoBanHbix ¢ yaetoM G@I'OC COO (npenmeTHbIe pe3yIbTAaThl 10 JUCIHITIINHE) H

OI'OC CIIO.
Ne |OK/IIK MO)Iy%Z/B:’;:{IleJI/ PesyabTar 00y4ye Hus THnbI OLe HOYHBIX Me POII pUs THIL
I OcHOBHOe coepKRaHue
1 Paznea 1. ®DopmyaupoBaTth 0a30BbIe
OcHOBBI MOHSITHS W 32aKOHBI XHM HH
CTpOeH s
Belec TBa
1.1 |OKO01 |Crpoenue atomoB|CoCTaBIATh XUMHUECKHE 1. TecT « CTpoeHHE aTOMOB XHMHYECKUAX
XUMUY ECKU X ($bopMy bl COeAUMHEHHI B 9JIEMEHTOB U MPHUPOJIa XUMHUECKOH CBAZN.
3JIEM EHTOB U COOTBETCTBUU CO CTENEHBIO |2.3aauu Ha COCTABICHUE XUMHYECKUX GOPMYIT
pupoa OKHCJIEHUS XMMUYECKH X JIBY Xa TOMHBI X CO€ IMHCHUH (OKCH OB, CYTb(UIOB,
XUMUYECKOH 3JIEM EHTOB, HC X0/ U3 THIPUJIOB U T.IL.).
CBSI3U BaJICHTHOCTH U 3.3amaHus Ha UCMOJIL30BAHUE XUMUYECKON
ANIEKTPOOTPHUIATEIFHOCTH  |CHMBOJIMKH M Ha3BaH M COEANHEHHH T10
HOMEHKJIATYpe MEeXyHap OJJHOTO COI03a
TEOPETUUECKON U MPUKJIATHOW XUMHUU U
TPUBHUATIBHBIX HA3BaHUI AJIS COCTABIICHHU 51
XMMHIYECKUX (POPMYJI IBY Xa TOMHBI X CO€ I HEHUH
(oxcuaoB, Cynb(hHU A0B, THAPHAOB U T.I.) H APYTHX
HEOPTaHNUECKUX COe IMHEHHI O T/IeJIb HBIX KJIacCOB
1.2 |OK 01 |Ilepuomuueckuii |XapakTepu3oBaTb 1. TecT «MeTannuyeckue / HeMeTaUTHICCKHE
OK 02 [3aKkoH m TabiuIa |XUMHYECKHE JJICMCHTHI B CBOMCTBA, 3JIEKTPOOTPULIATENHHOCTb U CPOICTBO K
J.M1. MenneneeBa | COOTBETCTBUU € UX NMEKTPOHY XUMHUUYECKUX JIEMEHTOB B
MIOJIOXKEHUEM B COOTBETCTBHE C MX AIEKTPOHHBIM CTPOCHHEM U
MIepHO MY ECKOH CHCTEME MIOJIOXKEHUEM B IEPUOMIECKON cucTeMe
XUMHAY ECKU X JIEM EHTOB xuMudeckux aneMmenros JI.1. Men neneesay.
J.. Menneneesa 2. ITpakTH4YecKUe 3aJaHusl Ha yC TAHOBJICHUE CBA3U
MEXy CIPOCHHEM aTOMOB XUMUYECKUX JICMEHTOB
Y TIEpUOAMYECKUM HU3MEHEHHUEM CBOICTB
XUMHYECKU X DJIEMEHTOB U UX COCIUHEHHUN B
COOTBETCTBHUH C MojoxeHueM llepuoauueckoit
CUCTEME.
3. IIpak THKO -OpHMEHTHUPOBAHHbBIE TEOPETUUECKUE
3aJaHusl Ha XapaK TepU3alUi0 XUMHYECKH X
3JIeMeHTOB: «MeTaumdeckne / HeM eTaJuTHIecK ne
CBOCTBA, ANEKTPOOTPHUIIA TETHHOCTD U CPOJCTBO K
EKTPOHY XUMHUUECKUX DJIEMEHTOB B
COOTBETCTBHE C X NIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHUEM B IIEPUOIUUECKON CUCTEME
xuMudecku x dnemenToB .M. Men e neeBay
2 Paseu 2. XapakTepu30BaTh THIIbI
XHM HUecK e XMM HYECKHX peaKuui IIpoBepounas paﬁoTa
«CTpoeHHe BelIECTBA H XUMHYeC KHe peaKmum
peakuu
2.1 |OKO01 |Tumst CocTaBIATh peaKknuu 1. 3a 1aun Ha COCTAaBIEHNE YPaBHEHHN peaKIIHid:
OK 04 [xumuueckmx COEMHEHHS, PA3NOKEeHUs, |— COCNMHEHHUs, 3aMEeILICHUs, Pa3JI0KEeHUs, OOMEHa;
peakuuit oOMeHa, 3aM eleHus, — OKHUCIHM TEIBHO-
OKHCIUTENbHO- BOCCTaHOBH TEJIbHBIX PEAKLIUH € HCIOJIb30BaHUEM
BOCCTAHOBH TEJIbHBIE METO/Ia e KTPOHHOTO OaaHca.
peakuuu 2.3a1a4y Ha pacyeT MacChl BEIIeCTBa MM 00bEMa
T'a30B 10 U3BECTHOMY KOJIMYECTBY BEIIEC TBA, MACCE
i 006EMY OIHOTO M3 y4ac TBYIOIINX B PEAKINI
BEILECTB; PACYETHI
Macchl (00bE€Ma, KOMMYECTBa BEIIECTBA) IIPO TyKTOB
PEeaKIuu, €CJIH 0 JHO U3 BEIIeC TB UMEET MPUM eCH
2.2 Onextponutnuec |CocTaBiiaTh ypaBHEHHS 1. 3amaHus Ha COCTaBJIEHUE MOJIEKYIISAPHBI X U

Kasi TUCCOLMALIMS
¥ MOHHBIH 00MeH

XUMHUYECCKU X pCAKIIUN
HOHHOTO OOMeEHa ¢
Y4aCTUEM HCOPTaHUYCCKHUX

HMOHHBIX PEaKLUi C y4aCTHEM KHCIIOT, OCHOBAaHHUH U
COJIeHi, yCTaHOBJICHHE M3MEHEHHUS KHCJIO THOCTH
cpensl
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Monyas/Paznen/

Ne [OK/TIIK Tema Pe3yabTat 00y4e Hust Tunsl one HOYHBIX M€ PO PUS THH
BELIECTB 2. Jlaboparopuas pabota Nel. THITBI XUMHYIECKIX
peaxiuii.
3 Paznea 3. HccnenoBars crpoenue u  |IIpoBepouHas pagora
Ctpoenne u cBoiicTBa Heopranuyec kux |«CBoiicTBa He OpraHMYecKHX Be 1ec TB»
cBoOiicTBa Bellec TB
HeopraHuyec KX
Belllec TB
3.1 [OKO01 |Kmaccudpukanus, |Kmaccudumnupoats 1. Tect « HoMeHKIaTypa 1 Ha3BaHHE
IK.. HOMEHKJIATYpa M | HEOpPTaHMUYECKHE BEIECTBA |HEOPTAaHNIECKUX BEIIECTB UCXO A U3 U X
CTpOCHHE B COOTBETCTBHH C HX XUMHIYeCKOH (hopMYJIIBI MIM COCTABIICHUE
HEOPTraHUYECKUX |CTPOEHHEM XUMHYECKOH GOPMYIIBI UCXO IS U3 Ha3BaHUS
BEILECTB BELICCTBA 110 MEKAYHAPOIHON UM TPUBUAIBHOU
HOMEHKJIATYpe» .
2.3amauu Ha pacdyeT MacCOBOM JOJU (MAaCCHhI)
XUMUYECKOTO 3JIeMEeHTa (COeIMHE HUS) B MOJIEKY JIe
(cmecn).
3. [IpakTHaeckue 3agaHms M0 KiaccHHKaIuy,
HOMEHKJIATYPE U XUMHYECKUM (opMYyIaMm
HEOPTraHNYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB.
4. IlpakTHUecKHe 3aJlaH Msl Ha OTIp € ICJICHUE
XMMHY EeCKOI aKTHBHOC TH BEIIECTB B 3aBICHMOCTH
BUJIa XUMHYECKOH CBSI3M M THIA KPUC TaJITIECKOH
pemeTKu
32 [OKO01 |®usuxo- YcTraHaBIUBaTH 1. Tect « OCOOEHHOCTH XUMUYECKH X CBOIIC TB
OK 02 [xumuueckue 3aBUCUM OCTh (P U3H KO- OKCH[IOB, KHCJIOT, OCHOBaHHH, aM()OTEpPHBIX
[K... CBOMCTBa XUMHYECKU X CBOMCTB TUIPOKCHUIOB U COJIEN».
HEOPTaHMUYECKUX |HEOpraHMYECKUX BellecTB |2.3ajaHus Ha COCTAaBJIEHUE ypaBHEHU i
BELIECTB OT CTPOEHUS aTOMOB U XUMUYECKU X PEAKLUM ¢ y4acTHUEM MPOCTHIX U
MOJIEKYJI, a TAKOKe THIIa CJIO’KHBI X HEO praHHUEe CKU X BEIIEC TB: OKC HIOB
KPHUCTaJUIMYECKOH PEIIeTKH |METauIoB, HEMETAJIIIOB M aM (OTEPHBIX JIEM eHTOB;
HEOPpTraHNYeCKUX KUCIIO T, OCHOBAHUH U
aM(OTepHBIX THAPOKCUIOB, HEOPTAHIMIE CKIUX
COJIeH, XapaKTep U3y U X UX CBOHUCTBA U CIIOCOOBI
HOJTy9IeHHUS.
3. Ilpak THKO -OpHEHTHUPOBAHHBIE TEOPETUUECKUE
3aJaHusl Ha CBOWC TBA U MOJyYEHUE
HEOPTaHMUYECKUX BELIECTB
3.3 |OKO01 |Upenmnduxamus |HccnenoBaTs kadec TBeHHBIC | 1. [Ipak THKO -OpHEHTHPOBAHHBIC 3aJaHUS 110
OK 02 [HeopraHMYECKHX |peakIMu HEOPTAaHWYECKHX |COCTABJICHHIO XUMHYECKH X PEAKIIHH C yJacTHeM
OK 04 [Bemects BELIECTB HEOPTaHUUYECKUX BELECTB, UCIIOIb3YEMBIX JUISl UX
W7IeH T UKALTA 1.
2 Jlaboparopnast pabotaNe2. U nen tumkanu s
HEOPTraHNUYECKUX BEIECTB.
4 Paznea 4. HccnenoBars crpoenue u  |IIpoBepouHas padora
Ctpoenne u cBoiicTBa opranuyeckux |«CTpoeHHe U CBOICTBA OPraHuyec KUX
CBOliCTBA Bellec TB BeIlec TB»
OpraHuYecKux
Bellec TB
4.1 |OKO0l1 [Knaccudukamms, |Kmaccupumuposatsb 1. 3amaHus Ha cOCTaBJICHHE Ha3BaHUM
IK... CTpOCHHE U OPraHMYECKHE BEMIeCTBA B |OPTaHMYECKUX COeJUHEHUH 110 TpUBUATBHON HIIH
HOMEHKJIaTypa COOTBETCTBUU C UX MEXIyHapOJHON CHCTEMATUUYECKOW HOM EHKIAType.
OPTaHUYECKH X CTpOEHHEM 2.3apaHus Ha COCTABJIEHUE MOJHBIX U
BELICCTB COKpAICHHBIX CTPYKTYPHBIX (hopMy

OpraHrYeCKU X BEMIECTB OTAEIBHBIX KIIACCOB.
3.3aa4u Ha onpeieieHue npocreiiiieit GopMyibl
OpraHrYeCcKOi MOJIEKYJIbI, UC X0 JII U3 3JIEMEHTHOTO
coctaBa (B %)
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Monyas/Paznen/

Ne [OK/TIIK Tema Pe3yabTat 00y4e Hust Tunsl one HOYHBIX M€ PO PUS THH
4.2 |OKO01 ([CgoiicTBa YcraHaBIuBaTh 1. 3aaHus Ha cOCTaBJIEHUE ypABHEHU I
OK 02 [opranuueckux 3aBUCHM OCTh (U3U KO- XMMHYECKUX PEaKUUM ¢ y4aCTUEM OpTaHUYECKUX
OK 04 COEIMHEHUH XHUMHYECKU X CBOMCTB BEILIECTB HA OCHOBAHUU WX COCTaBa U CTPOCHHS.
IK... OPTraHWYECKHUX BEIIECTB OT |2.3ajaHus Ha COCTABIICHHE ypaBHEHU i
CTPOEHMS MOJIEKY I XMMHIYECKU X PEAKIUH, HILIIOC TPUPYIOMHNX
XMMHYECKHE CBOICTBA C yUeTOM MEXaHU3MOB
MPOTEKAHUS NAHHBIX PEAKI Uil U TeHEe THYECKOU
CBSI3U OPTaHUYECKUX BELIECTB PAa3HBIX KIIACCOB.
3. PacueTHble 3aaun Mo ypaBHEHUSAM peakuuii ¢
y4aCTUEM OpTaHUYECKUX BEILECTB.
43 |OKO01 |Umenmndukanus |Vcciaenosats kadec TBeHHBIE |1.IIpakTHKO-OpHeH THpOBaHHBIC 3aJAHHS TI0
OK 02 [|oprannuyeckux peakuuyu OpraHAYECKAX COCTaBJICHUIO XMMHYECKH X PEaKIUi C yuacTueM
OK 04 [Bemects, ux COEAMHEHUHN O TAEIbHBIX OPraHUYECKU X BEIECTB, B T.4. UCIIOJIb3Yy EMBIX LA
IK... 3Ha4eHHUE U KJIACCOB UX MIeH TU(UKAII U B OBITY M IIPOMBIIIIEHHOCTH.
MIpUMEHEHHUE B 2.Jlaboparopnas pabota Ne3.U nen tu¢uxanu s
OBITOBOM U OpraHMYeCKU X COeIMHEHUH O T/IEJIb HbIX KJIACCOB.
IIPOU3BOJCTBEHHO
1 Jesi Te IbHOCTH
4eJloBeKa
5 Paznen 5. XapakTepu3zoBaTh
Kunernyeckue u | BIUSAHHE Pa3THYHBIX
TepMoAMHAMHYe | (PaKTOPOB HA paBHOBec He
CKHe U CKOPOCTh XMMHYECKHX
3aKOHOMEPHOCTH | pe aKIu i
NpoTeKaAHUS
XHM HYeCKHX
peakuui
5 |OKO01 |Ckopoctb XapakTepu3oBaTh BiausHue |IIpak THKO-OpHEH THPOBaHHbIE TEOPETHUECKUE
OK 02 [xumuueckux KOHILIEHTpaLuu 3a7]aHMs Ha aHAJN3 (PaKTOPOB, BIHIIOIIN X HA
IK... peakuuil. pearupyomU X BEUIECTB U [M3MEHEHUE CKOPOCTH XUMHUYECKOHN peaKLuu.
Xumuueckoe TeMIepaTypsl Ha CKOpocTh  [[IpakTHKO-OpUEH TMPOBAaHHbIE 3aJaHUs HA
paBHOBECHE XUMUYECKUX peaKiuil npumeHeHue npuHnuna Jle-1llatense mis
XapaKTepu30BaTh BIUSHHUE |HAXOXJCH S HAIIPaBJICHUS CMEINCHHUS PAaBHOBECHUS
U3MEHEHMs KOHIIGH TPAll | XUMUYECKOH peakiuu U aHanu3 (paKkTopos,
BEILECTB, PEAKIM U CPEIbl U |BIMAIOIIMX Ha CMEIIEHHEe XUMUIECKOTO
TeMIepaTyphl Ha CMEIIeHUe |paBHOBECUS
XMMHYECKOTO PaBHOBECHS
6 Hccnenosartn
Paznea 6. HCTHHHBIE PACTB OPbI €
PactBOpnI 3alaHHBIM U
XapaKTe pHCTHKAM H
6.1 |OKO01 |Ionsarue o PazmmyaTh MCTUHHBIE 1. 3a faun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 02 [pacTtBOpax pacTBOpbI 2. IIpak THKO -OpMEHTHPOBAHHBIC PACY €THBIC
K 3a7laHMsl Ha JUCTIEPCHBIE CUC TEMBI, HCIIOTIb3yEeMble
B OBITOBOH N NPOM3BOJCTBE HHOM Jiesl TeIbHOC TH
4eJloBeKa
II | IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/le PikaHue (Coe PPkaHUe I PUKJIATHOL O M OYJIs1)
7 Paznen 7. OuenuBath nocjeacrpusi |3amura kejica (¢ yueToMm Oyayuie i
Xumus B ObITY U | ObITOBO U npogeccuoHaIbHOM 1es TeJIbHOCTH)
MPOH3BOJICTBEHH | IPOU3B 0JCTBEHHO
oit AesiTeJIbHOCTH YeJI0BEeKa ¢
JAesATe]bHOC TH MO3MIUH IK0JI0T HYec Ko
Yea0BeKa 6e30macHOCTH

OK 01
OK 02
OK 04
OK 07
MK

Xumus B OBITY U
IIPON3BOJICTBEHHO
¥ 7iesi Te TbHOCTH
9eJI0BeKa

Or1eHrBaTh ITOCHE ICTBUS
OLITOBOH K
[IPOU3BOJCTBEHHO I

JICSI TEIBHOC TU Y€ JIOBEKA C
MO3ULIMI YKO JIOTHYEC KO
0e30macHOCTH

Keiic (c yaerom Oy nymieit mpodeccHoHaANBHOM
JIesi TeJIBHOC TH)

Bo3moxHbBIE TEMBI KEHCOB:

1. [ToTemieHne KIMMara U BEICBOOO XK /Ie HUE
ra30BbIX THAPATOB CO JHA OKCaHa.

2. Byayuiue MmaTepuaibl A aBUa-, MAIIHHO- U
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Ne |OK/IIK

Monyas/Paznen/
Tema

Pe3yabTat o0yue HUS

Tunsl oue HOYHBIX Me POoN PUsl THIl

pUOOPOCTPOCHHS.

3. HoBrle MmaTepua sl ist COTHEYHBI X 0a Tap eif.
4. JlexapcTBa Ha OCHOBE PaCTUTEIBHBIX
Ipenaparos

MPOBEPKY y 00y YATONIIXCS JINTHOCTHBIX PE3yIbTaTOB.

HJ'[aHI/IpyeMLIG (I)OPMBI U MCETOAbI KOHTPOJII MU OLCHKH PC3YyJIbTATOB O6y‘I€HI/I$[ npeayCcCM aTpuBarOT

PesyabTarhl (IM4HOCTHBIE Pe3yJibTAThI)

JIP peajiM3anmu npor pamMm bl
BOCIIUTAHUHA, OoIMpeae/ie HHbIC

(I)OpMI)I M METOAbI KOHTPOJIA OLIe HKH

Kon JIP
0TpacJ/IeBbIMHU TPe0OBAHUSIM U K
HAeJIOBBIM Ka4eCTBAaM JIHYHOCTH
[posBsromuii u feMoHCTpUpytomui | KitaccHBIN gac: 3HaKOMCTBO C JIOKaIbHBIM U HOPMAaTHBHBIM H
yBa)kKe€HHE K JIOIIM TPy Ja, aKTaM¥, IPaBUIAMH BHYTPEHHETO PAacTOpsIKa U JOKyMEeHTaMH
OCO3HAIOIIUH IEHHOCTh COOCTBEHHOTO | MO OpraHM3alMH yueOHOTO ImpoIiecca,
IIP 4 Tpyna. CTpeMsmuiics K JleHb pyCCKOM HAayKH: CTyIeHUecKass KOH(]epeHI s, KPYTIbIA
(hopMupOBaHUIO B CETEBOII Cpe 1ie CTOJI, IUCKYCCHS,
JIMYHOCTHO U NP0 ()eCCUOHANTBEHOTO Bceepoccuiickuit pectuBans Hayku "NAUKA 0+", skckypeus
KOHCTPYKTHBHOTO «IIU(POBOTro [0 THNEPMY3EI0
cresay.
KnaccHslil yac: 3HaKOMCTBO € JIOKaJIbHBIM 1 HOPMAaTHBHBIM U
Co6uro naromuii n aKTaMu, IPaBUIaMH BHYTPEHHETO PACHOPSIKA U JOKYMEHTaMH
Hpomnaranupy Iyl npasua 10 OpTraHu3anuK y4eOHOro nporecca,
30poBOro 1 6e3omacHoro obpasa JleHb 310pOBbs,
YKU3HU, CIIOPTA; TMPe Iy TIpeK JatoIIni VYuacte B «9k0 — Mmapadone «Crmaii MakyJnaTypy - CIacH
TI0O0 TIP €0I0JIEBAIOII Mif 3aBUCUMOCTH | IEPEBO!»
JP9 OT aJIKOTOJIsI, Tabaka, ICHXOAKTUBHBIX | MepompusaTus, MOCBSAIICH Hble MexX TyHap0JHOMY JHIO
BEIECTB, a3ap THBIX UTP U T.10. CTyZACHYEC TBA

Co XpaHAIOIN I TICH X0 TOTHYECKYTO
YCTOWYMBOCTH B CUTYaTHBHO CJIOKHBI X
WK CTPEM MTEJILHO MEHSIO LN XC 51
CUTYalus X.

KnaccHublie yachl «3HATh, YTOOBI KU ThY

Konkypc Oykiie ToB, MOCBSIIEHHBI i 3I0POBOMY 00pazy KH3HU
«MpI BeIOMpaeM XHU3Hb» MOCBALIEHHBIH BeceMupHomy JIHro
60pr0bI co CITN /oM

HpOBeZ[CHI/IC TPCHUHTOB ACJIOBOTO 00 IIeHUs B rpynmnax
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