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1.0BIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YUEBHOTI'O
HPEAMETA

1.1. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOIi 00pa3oBaTe/ibHOM
NPOrpamMMmBblI:

VY4eOHblil npeameT « XuMHs» SIBISIETCS 0053aTeIbHON YacThEO 001e00pas3o-
BaTEJIBHOIO LMKJIA 00PAa30BaTENbHON MPOrpaMMbl CPEIHETO MPO(PECCHOHAIBHOTO
00pa3oBaHusl - TPOrpaMMBbl MOATOTOBKHM CHELMAIMCTOB CPEIHETO 3BEHA MO CIICHH-
anbHOCTH 21.02.19 3eMiteyCTpORCTRO.

1.2. Ilean u nmJIaHWpyeMble Pe3yJbTaTbhl OCBOCHHUSI pado4eil MporpamMmbl
y4eOHOro npeamera

1.2.1. Iesn paGo4eii nporpaMmmsbl y4e0OHOTO peaMeTa

Conepxanne padoueii mporpaMmbl Y4eOHOTO PeaAMETa « XMMUSD) HATPABIICHO HA
JOCTIDKECHHUE CIIEYIOMIUX LEICH:

- (pOpMUPOBAHUE CUCTEMbI XUMUYECCKUX 3HAHUHN KAaK BaXKHCUIIIEH COCTaBIIS-
IOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KITFOUEBBIC
NOHATHS, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUM XHMHHW, OCBOCHHUE S3bIKA HAYKH,
YCBOCHUE M MOHUMAHUE CYIIHOCTH JOCTYMHBIX 0000IIEHNH MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE ¢ HCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS,

- (JOpPMUPOBAHUE U PA3BUTHE MPEACTABICHHA O HAYYHBIX METOAAX O3HAHHMS
BEUICCTB U XUMHUUYECKUX PEAKLMIA, HEOOXOIUMBIX JUIsl TPUOOPETEHHSI YMEHUN OPU-
C€HTHPOBATLECS B MHUPE BEILECTB M XUMHUYECKUX SIBJICHUI, NUMEIOIINX MECTO B IPH-
poae, B IPAKTAYECKON U MOBCEAHEBHOM JKU3HMU,

- Pa3BUTHE YMEHMIA U CITOCOOOB AEATEILHOCTH, CB3aHHBIX C HAOIOIEHUEM
1 OOBICHEHUEM XUMHUUYECKOTO SKCIIEPUMEHTA, COOMIOACHUEM MPABUI OE€30MACHOTO
oOpalleHHs ¢ BEIICCTBAMM.

1.2.2. Ilnanupyembie pe3yabTaThl OCBOCHHSI 0011e00pa30BaTEe/ILHOMN AUC-
muIIHHGBI B c00TBeTcTBHH ¢ PI'OC CIIO m Ha ocHOBe ®I'OC COO

OcBoeHue coaepxaHus y4eOHOro npeamera « Xumus» o00ecrneunBacT 10CTH-
JKEHUE O0YHAKOUTUMUCS CIECAYIOIIUX JIUYHOCHHBIX PE3YIIBTATOB;

JIP 1. I'paxaaHckoe BOCIUTAHUE

0CO3HaHMs 00YHArOIUMUCS CBOMX KOHCTUTYLIHOHHBIX MPaB M 00SI3aHHOCTEH, yBaXxKe-
HUS K 3aKOHY U IPABOMOPSIKY

JIP 1.1.

NPEACTABIICHUS O COLIMAJIBHBIX HOPpMax U MpaBujiax MCKIUIHOCTHBIX OTHOIIIEHUH B
KOJIJICKTUBE

JP 1.2

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH MPHU CO3AAHUU YIeOHBIX MPOCK-
JIP 1.3 TOB, PEUICHUH YYeOHBIX M MMO3HABATENIBHBIX 3a/1a4, BBIMOJIHEHUN XUMHYECKUX HKCIIe-
PHUMEHTOB

CIIOCOOHOCTH TOHUMATL U NPUHHUMATL MOTUBBI, HAMCPCHUSA, JIOTUKY U APTYMCHTBI

JP 1.4 o
APYTUX MPU aHAJTU3E PA3JIMYHBIX BUJOB YUEOHOH NesITeIbHOCTH




JIP 2 IlaTpuoTrnyeckoe BOCIUTAHUE

JP 2.1

LHEHHOCTHOI'0 OTHOLICHUA K UCTOPHUYCCKOMY U HAYHYHOMY HaACJICAUIO OTE€YECTBEHHOM
XUMHNHU

JP 2.2

YBaXKEHHsI K TIPOLIECCY TBOPYECTBA B OOJIACTU TEOPUH W MPAKTUYECKOTO MPUMEHEHHUSI
XUMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS] HAYKH €CTh PE3yJIbTaT JIIUTEIbHBIX HaOJI0-
JIEHUM, KPONOTJUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO TPYyJa VUYEHBIX U
MPAKTUKOB

JP 2.3

HMHTEpeca W TMO3HABATEJbHBIX MOTHUBOB B MOJIYUYEHUU U MOCJICAYIOIIEM aHaIU3€ WUH-
(dhopMalnu O MEePEOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON X MHH

JIP 3. lyXOBHO-HPABCTBEHHOE BOCIUTAHUE

JIP 3.1

OCO3HAaHHME AYXOBHBIX LIEGHHOCTEHN POCCUIICKOTO HAPOJa,

JIP 3.2

CIIOCOOHOCTH OLICHMBAThb CUTyallul, CBA3AHHBIC C XUMHWYCCKUMU SABJICHUAMU, U MPHU-
HUMAaTb OCO3HAHHBIC PCIICHUA, OPUCHTHPYACHh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U
NECHHOCTU

JIP 3.3

TOTOBHOCTh OLICHUBATH CBOE MOBEACHUE U MOCTYIIKHU CBOHMX TOBapI/ILLIeﬁ C HOSI/IL[I/Iﬁ
HPABCTBCHHBIX W MTPABOBLIX HOPM U OCO3HAHUEC HOCJ'IGI[CTBI/Iﬁ OTHUX NTOCTYIIKOB

JIP 4. lleHHOCTH HAYYHOT'0 NO3HAHUSA

JIP 4.1

c(pOPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU

JIP 4.2

MOHUMAaHHE CTIeUN(UKA XUMHH KaK HAyKH, OCO3HaHUE €€ poiu B GOPMHPOBAHUU pa-
LIUOHAJILHOTO HAYYHOT'O MBILIUIEHHS], CO3IaHUHU LEJIOCTHOrO MPEACTaBICHUsI 00 OKpYy-
JKAOIEM MHUpPE KaK O €IUMHCTBE MPUPOABI U YEJIOBEKA, B MO3HAHUU NMPUPOIHBIX 3aKO-
HOMEPHOCTEH M pelieHnH MpobJieM COXPaHEHUs MPUPOTHOTO PABHOBECHUS

JIP 4.3.

yOexnEHHOCTD B 0CO00H 3HAYMMOCTH XMMUU JUII COBPEMEHHOM IMBIJIM3ALNH. B €&
I'YMAaHUCTHYECKOW HANpaBIEeHHOCTH U BAKHOH POJIM B CO3JJAHMM HOBOH 0a3bl MaTrepu-
AJIbHOW KYJBTYPBI, PEIIEHUH TI00aTbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHSI YEJIOBEYE-
CTBA — CBIPbEBOU, HYHEPrEeTHUECKOHN, MUIINEBOW U SKOJOTHYECKON Oe30macHOCTH, B
Pa3BUTHH MEOULMHBI, OOECIEYEHUN YCJIOBUH YCIEUIHOTO TPyAa U SKOJIOTHYECKU
KOM(OPTHOM KU3HHU KXKAOTO WIeHA O0IEecTBa

JIP 4.4.

€CTECTBEHHO-Hay4YHass 'PaMOTHOCTb. MOHMMAHHUE CYLIHOCTH METOJOB IMO3HAHMS, UC-
MOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh IOJy4aeMble 3Ha-
HUS JUIA aHaJM3a M OOBSICHEHMs SIBJICHHMH OKPYIKAIOINEro MHUpa U MPOHUCXOISINNX B
HEM HM3MEHEHUH, yMEHHUs NenaTb OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAYYHBIX
(hakTOB ¥ MMEIOIINXCS JAHHBIX C LEJIBI0 TOJTYUEHUs TOCTOBEPHBIX BHIBOJIOB

JIP 4.5.

CIIOCOOHOCTb CAMOCTOSITENIBHO MCIOJIB30BATh XUMHUYECKUE 3HAHHUS AJis pELICHUA MPOo-
Onem B PEAJbHBIX YJKU3HEHHBIX CUTYyalUAX

JIP 4.6.

HHTEPEC K MO3HAHUIO U HCCJIEI0BATEIbCKON AESITEIFHOCTH

JIP 4.7.

TOTOBHOCTb M CIIOCOOHOCTb K HEMPEpPhIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHHIO, K
AKTUBHOMY IOJIYUYCHHUIO HOBBIX 3HAHUU IO XUMHUHU B COOTBETCTBUHU C JKU3HEHHBIMU M1O-
TpeOHOCTSIMU

JIP 4.8.

UHTEpEC K OCOOCHHOCTSIM TPY/a B Pa3IUUHBIX cepax mpodecCHOHATBHON 1eATENbHO-
CTH

JIP 5. ®uznueckoe BOCIIUTAHHE

JIP S.1

MOHUMAaHHUS LIEHHOCTEH 310pOBOro U Oe30macHoro o0pasa >Ku3HU, HeOOXOIMMOCTH OT-
BETCTBECHHOI'O OTHOILICHUSA K CO6CTBeHHOMy (1)I/ISI/I"IGCKOMY U NNCUXUYCCKOMY 3JOPOBBIO

JIP 5.2

coOnroaeHust paBw 0€30MacHOro OOpaIleHns C BeIEeCTBAMHU B OBITY, MOBCETHEBHON
JKU3HU U B TPYOBOM AESITEIbHOCTH

JIP 5.3

NMOHUMaHUs HEHHOCTHU MpaBUJI UHAWBHUAYAJIBHOI'O U KOJUJICKTUBHOI'O 0e30I1acHOro Io-
BEACHU B CUTYALIUAX, YIPOXKAINUX 300POBbIO U JKU3HU .]'II-OI[GfI

JP 5.4

OCO3HAHMS TIOCJIEACTBHIA M HEPUSTHS BPEIHBIX NMPUBbIUEK (YIOTPEOIEHHS aIKOTOJIA,
HAPKOTUKOB, KypeHUsI




JIP 6. Tpynosoe BocnuTanue

JIP 6.1

KOMMYHHKATHBHOH KOMIETEHTHOCTH B Yy4eOHO-MCCIIEIOBATENbCKON IesITebHOCTH,
O01IIeCTBEHHO MOJIE3HOMN, TBOPYECKOH U IPYTHX BUJAX AESTENIbHOCTU

JIP 6.2

YCTAHOBKM HAa AKTHUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKHX 3a7ad COLUAIbHOMN
HANPABJICHHOCTH (B PAMKaX CBOETO KJIACCA, IIKOJIbI)

JIP 6.3

UHTEpeca K MPAKTUYECKOMY M3YYEHHUIO MPpOodeccuil pasmudHoro pona, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHUs NPEIMETHBIX 3HAHUM 110 XUMUU

JIP 6.4

YBOKEHUS K TPYAY, JIOIASM TPyAa U pe3ysbTaTaM TPYAOBOH AESITEIbHOCTH, FTOTOBHO-
CTH K OCO3HAaHHOMY BBIOOPY HHIWBUAYAJIBbHOH TPAaeKTOPUU OOpa3oBaHUs, Oyayruen
npodeccuu U peaan3aluyd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HHTEPECOB, CIOCOOHOCTEN K XMMUH, HHTEPECOB 1 noTpedHocTell 00mmecTsa

JIP 7. DkoJioruuecKoe BOCIMUTAHHE

JP 7.1

SKOJIOTHYECKH 1IeJIeCOO0Pa3HOr0 OTHOIICHHS K MPUPOAE, KaK MCTOYHUKY CYIINEeCTBO-
BaHUSA KU3HU Ha 3emiie

JIP 7.2

IIOHUMAaHUA rno6aanoro XapakKTrepa 3KOJOTrMICCKHUX npo6neM, BJIUAHHA 3KOHOMHNYC-
CKHMX MPOLIECCOB HA COCTOSTHUE NMPUPOJHON U COLMAIBHON CPeIbl

JP 7.3

OCO3HaHuA HGO6XOI[I/IMOCTI/I HCIIOJIb30BAHUS AOCTIDKEHHM XWMHH OJIS peui€HusA BO-
IMMPOCOB PALIMOHAJIEHOI'O NPUPOAOINOJIE30BAHNA

JIP 7.4

AKTUBHOT'O HEMPUATHUS NEUCTBUI, MPUHOCALIUX BPE OKPYKAOLIEH NPUPOIHON Cpene,
YMEHHsI TIPOTHO3MPOBATh HEOJArONMPUATHBIE 3KOJOTHYECKUE TOCIENCTBHS TPEAIpH-
HHUMAEMBbIX EUCTBUI U NPEIOTBPAILATh UX

JIP 7.5

HAJM4Usl PA3BUTOrO 3KOJOTMYECKOrO MBILUICHUS, SKOJIOTHYECKON KyJNbTYypPhl, OIbITA
JESATEIbHOCTH JKOJIOTMYECKON HANpPaBJIEHHOCTH, YMEHUsS] PYKOBOACTBOBATHCS MU B
MO3HABATEJIbHONW, KOMMYHUKATHBHON U COLMAJBHON MPAKTHKE, CIOCOOHOCTH U yMe-
HUsI aKTUBHO MPOTHBOCTOSITh HIEOJIOTHH XeMO(poOHH

OcBoeHue coaepxaHus y4eOHOro npeamera « Xumus» o0ecrneunBacT J10CTH-
JKEHUE 00YYArOUUMUCS CIICAYIOIUX MeTanpeIMeTHbIX PE3YJIbTaTOB:

Ilo3HaBaTenbHbIE YHHBepcabHble YueOHble aelictBus (IIYVY/]):

11VV]] 1. basoevie nocuyeckue oeiicmeust

nyviai.a CaMOCTOSITENTbHO (HOPMYJIHPOBATh U AKTYaJHU3UPOBATh MPOOJIEeMy, BCECTOPOHHE
€€ paccMaTpuBaTh

nmyvya1.z ONPENENATh LU AEATebHOCTH, 3aaBasl NapaMeTpel U KPUTEPUU UX AOCTHKE-
HUsI, COOTHOCUTb PE€3YJIbTaThl AESTENbHOCTH C NOCTABJIEHHBIMU LIETAMHU

nyvjail3 WCTIOJIb30BATh NPU OCBOCHUH 3HAHUHN MPUEMBI JJOTHYECKOTO MBILIJICHHS

nmyvyai.4 BBIJIEJISITh XapaKTepHble MPU3HAKU MOHSATUHM U yCTaHABJIMBATh UX B3aUMOCBS3b,
UCTIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS Al OOBSCHEHHS OTACIBHBIX (PAKTOB
U SIBJICHUH

nyviaiuis BbIOMPATh OCHOBAHUS M KPUTEPUU JIJISl KITACCU(UKALIMK BEIIECTB U XUMHYECKUX
peakuuii

myvyjai1.6 yCTaHABJINBATh MPUYNMHHO-CIEICTBEHHBIE CBSI3U MEXIY HN3ydaeMbIMH SIBJIEHUS-
MU

nyyai.7 CTPOHTH JIOTUYECKUE PACCYXKIEHUs! (MHAYKTHUBHBIE, NENyKTHBHBIE, MO AHAJIO-
T'M1), BBIIBJIATD 3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPHUBAEMBbIX SIBJICHU-
X, POPMYJIUPOBATH BBIBOJBI M 3AKIFOUEHHSI

nyviais MPUMEHSTh B MPOLECCE MO3HAHUSA MCIOJb3yEMble B XUMHH CHUMBOJUYECKUE

(3HaKOBBIE) MOJIENH, TIPEOOPA3OBLIBATL MOEIBHBIEC TPEACTABICHUST — XUMUYE-
CKHUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMU4YecKasi popMyIia, ypaBHEHHE XUMHUYECKOM
peakuud — MpH PEeIleHNH Y4eOHBIX MMO3HABATENbHBIX U MPAKTHUYECKUX 3ajad,
NPUMEHSTh Ha3BAaHHBIE MOJIEJNbHbIE MPENCTABICHHS Ui BbIABJICHHS XapakTep-




| HBIX MPU3HAKOB U3YYA€MBIX BEIICCTB U XUMHWYCCKUX peaKLII/Iﬁ

11VV]] 2. bazoevie uccredosamensckue oelicmeus

My 2.1

BJIAZI€Th OCHOBAMH METOJOB HAYYHOrO MO3HAHUA BEIIECTB U XMMUUYECKUX pEaK-
AN50%1

MYV 2.2

(bopMyJIUPOBATh LEIH U 33Ja4H UCCIISTOBAHUS, HCIIONIb30BATh MOCTABJICHHBIE U
CaMOCTOSITENTbHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KAaYeCTBE WHCTPYMEHTA IIO-
3HAHWSI W OCHOBBI ISl (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CY)KICHUM

MYV 2.3

BJIAACTh HABBIKAMU CAMOCTOATCIBHOTO IIJIAHUPOBAHHUA U MPOBCACHUA YUCHUYIC-
CKUX 3KCMEPHMEHTOB, COBEPIICHCTBOBATh YMeHHsI HAaOJOAaTh 3a XOJIOM MpPO-
1[ecca, CaMOCTOSITENIbHO TPOTHO3MPOBATH €ro  pe3yjbTar, (HOpMyJIHPOBaThH
0000IEeHUsT U BBIBOZIBI OTHOCHUTENIbHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIENOBA-
HUsI, COCTABJISITH 0OOCHOBAHHBIN OTUYET O MPOAEIAHHON padoTe

MYV 2.4

npUOOPETaTh OMBIT YUEHUYECKOH HUCCIIENOBATEILCKON U MPOCKTHOW AEATENbHO-
CTH, MPOSIBIISITH CIIOCOOHOCTH M TOTOBHOCTD K CAMOCTOSITEJIbHOMY TTOMCKY METO-
JOB pelIeHUs] MPAKTUYeCKUX 3a4ad, MPUMEHEHHUIO Pa3IMYHbIX METOAOB IO3Ha-
HUsl

LYV 3. Vuenus pabomams ¢ unpopmayuei

MYV 3.1

OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(pOpMALHH (HAYIHO-TIONMYJISIpHAS
JUTEPATypa XUMUYIECKOTO COMEPIKAHMS, CIIPaBOYHbIe TOcoOus, pecypcsl UHTep-
HETa), aHATM3UPOBATh HH(POPMALHIO PA3IHMYHBIX BUIOB H (OPM MPENCTABICHHUS,
KPUTHYECKH OLICHUBATh €€ IOCTOBEPHOCTh M HEITPOTHBOPEUHUBOCTh

MYV 3.2

(bOopMyJIUPOBATh 3aNPOCHI U MPUMEHSITh PA3JIMYHbIE METOABI MPU MOWCKE U OT-
Oope uHpopMaIuK, HEOOXOAUMOH IS BHITOJHEHUS YueOHBIX 3a7a49 ONpeaeiéH-
HOTO THTIA

MYV 3.3

HpI/IO6peTaTb ONBIT HUCIIOJBb30BaAHUA I/IH(I)OpMaL[I/IOHHO- KOMMYHUKATHBHbBIX TEX-
HOJIOTHI 1 Pa3JIMYIHbIX MOUCKOBBIX CUCTEM

MYV 3.4

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (OPMY NPEACTABICHUsT HH(POpMALIH
(cxemsbl, rpaduKy, TUArpaMMbl, TaOJIHLbL, PUCYHKH H T. I1.);

MYV 3.5

UCTIOJIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CPEACTBA MpH paboTe ¢ XUMHUECKOM
uHpopMaLuell: MPUMEHATh MEXIIpeaAMeTHbIe ((pU3nuecKkue U MaTeMaTHIECKUE)
3HAKH U CUMBOJIBL, (hOpMYJIbl, a00pEBHATYPBI, HOMEHKJIATYPY;

MYV 3.6

HUCIIOJIB30BAThL U Hp606pa30BbIBaTb 3HaKOBO-CUMBOJIMYCCKUE CPCACTBA HaArJIAA-
HOCTHU

KovmmyHnkaTuBHbIe YHHBepcaabHbIe YueOHbIe neiicTeus (KYY/I):

KVVJ[ 1. Ymenus obuenus

KYVI 1.1

3amaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TeMBbl B XOIe AHajiora H/Wiu
IVCKYCCHH, BBICKAa3bIBATh UMEH, (POPMYJIHPOBATH CBOU MPEIJIOKEHUS OTHOCH-
TEJILHO BBINOJHEHUs] NPEAJIOKEHHON 338241

KYV] 1.2

BBICTYIATh C MPE3EeHTaLMel pe3yJbTaTOB MO3HABATENbHON J1€ATENbHOCTH, MOIY-
YEHHBIX CAMOCTOSITENBHO HJIM COBMECTHO CO CBEPCTHUKAMH MPU BBIIOJHEHUU
XUMHYECKOT'0 HKCIIEPUMEHTA, MPAKTUIECKOH pabOThI MO MCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pPeajH3aluy y4eOHOro mpoekra u GopMyIupoBaTh BBIBO-
bl TI0 pe3yJibTaTaM MPOBEAEHHBIX UCCIEOBAHUM MyTEM COINIACOBAHMSI TIO3ULIMM
B Xoze oOcyxaeHuss u oomena MHeHHAMU. OBlafieHNe YHUBEPCAIbHBIMH Pery-
JSITUBHBIMU A€HCTBUSIMU

KYV] 1.3

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOK IMO3HABATENBbHYIO [€s-
TEJNbHOCTD, ONpenesis € IeU U 3aa4d, KOHTPOJIUPOBATh U 10 Mepe HeoOXo-
JUMOCTH KOPPEKTUPOBATD MPeNIaraeMblii aJTOPUTM ASHCTBHI MPHU BHIMOJTHEHUH
y4eOHBIX M UCCIIEOBATENLCKUX 3a/1a4, BbIOUpaTh Haubosee 3 heKTHBHBIN CITO-
co0 UX pemeHus ¢ y4€TOM IMOJYYeHUsT HOBbIX 3HAHUN O BEIIECTBAX M XUMHUE-
CKUX PEAKIHSIX,




KYVY/ 2. YMeHHs1 COBMECTHOH NeATEIbHOCTH

KYV 2.1

MOHUMATh U WCIOJb30BATh MPEUMYIIECTBA KOMAHIHONW W WHAWBUAYAJIbHOU pa-
OO0TBI IpH perneHun ONONOrn4ecKoil mpodaeMbl, 0OOCHOBBIBATh HEOOXOJUMOCTh
NPUMEHEHHUS TPYIIOBBIX (POPM B3aMMOACHCTBUS P peIIeHUn yueOHOH 3a1a4n

KYV] 2.2

BBIOMPATh TEMATHKY U METOIbI COBMECTHBIX JEHCTBUI € YIETOM OOIIMX MHTEpe-
COB M BO3MOXKHOCTEM Ka)KJIOT0 4JI€HA KOJUIEKTUBA

KYV] 2.3

MIPUHUMATD LeJIb COBMECTHON AEATENBHOCTH, OPraHU30BbIBATE U KOOPAUHHUPO-
BaTb IEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH AECUCTBUH, paclpenessaTh
POJH ¢ yYETOM MHEHUH YYaCTHUKOB, 0OCYKIaTh Pe3yJbTaThl COBMECTHOH pabo-
ThI

KYV] 2.4

OLIEHHBATh KaueCTBO CBOErO BKJaJa M BKJAJa KaXKAOrO y4aCTHHKAa KOMAaHJbI B
O0IMH pe3yJIbTaT MO Pa3pabOTAHHBIM KPUTEPHUSIM

KYV] 2.5

npeajaraTb HOBBIC IMPOCKTHIL, OUCHUBATb UACHU C MO3UIUHU HOBU3HbLI, OpUT'MHAJIb-
HOCTH, HpaKTH‘{eCKOfI 3HAYUMOCTH

KYV] 2.6

OCYHIECTBJIATh MMO3UTHUBHOC CTPATErMYCCKOE MOBEACHUEC B PA3JIUYHbIX CHUTyallU-
AX, IPOSABJIATE TBOPUCCTBO U Boo6pa>1<eHI/Ie, OBITD WHHUIIUATUBHBIM

PerynsiTuBHbIe YHHUBepcaJbHble yueOHble neiicteus (PYY/I):

PYVI] 1. Ymenus camoopeanuzayuu

PYV] 1.1

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aMa4l B OOpa30BATEIbHON HesITeNb-
HOCTH U JKU3HEHHBIX CUTYaLUsAX

PYV] 1.2

CaMOCTOSITENIHO BBISBISITH NMPOOJIEMHBIE BONPOCHI, BBIOMPATH ONTHMAJBHBIN
CHOCO0 M COCTABJIATH IUIAH MX PEIICHHUS] B KOHKPETHBIX YCIOBHSIX

PYV] 1.3

JenaTh OCO3HAHHBIA BBIOOP B HOBOH CHUTyallMH, apryMEHTHUpPOBAaTh €ro, OpaThb
OTBETCTBEHHOCTD 3a CBOE PELICHUE

PYV] 1.4

OLICHUBATh MPHOOPETEHHBIN OIBIT

PYV] L5

pacIIupATH MO3HAHUS B 00nacTU 0€30MacHOCTH JKU3HENESITEIbHOCTH HA OCHOBE
JUYHBIX MPEANOYTEHUN U 3a CUET NMPUBJICYEHUs HAYYHO-NPAKTUYECKUX 3HAHUN
OPYTUX TPEAMETHBIX 00JacTell, MOBBIIATH OOpPa30BATEIbHBIA U KYJIbTYPHBIHI
YPOBEHb

PY VI 2. Vmenus camoxonmpons, npunsmus ces u Opy2ux

PYV]I 2.1

OLICHUBAaTh 00Opa30BaTENbHBIE CHTYaLUH, MPEABUIETh TPYIHOCTH, KOTOPbIE MO-
IyT BO3HMKHYThb NPH UX Pa3peLICHHH, BHOCUTb KOPPEKTHUBBI B CBOI JEATEINb-
HOCTb, KOHTPOJUPOBATb COOTBETCTBHUE PE3YJIBTATOB LIEJISIM

PYVI2.2

UCTIOJIb30BaTh MPUEMBI PeIISKCHH TS aHAJIM3a B OLEHKH 00pa3oBaTeIbHON CH-
Tyanuu, BEIOOPA ONTHUMAIILHOTO PEIICHHS

PYVI 2.3

NPUHUMATH ce0si, TOHUMAasi CBOM HENOCTATKU M AOCTOMHCTBA, HEBO3MOXKHOCTH
KOHTPOJISI BCEr0 BOKPYT

PYV]I 2.4

NPUHUMATh MOTHBBI U apTyMEHTBI IPYIHX IMpPH aHAIU3€ U OLEHKe 00pa3oBa-
TEJbHOM CUTYALNH; MPU3HABATH MPABO HA OMIMOKY CBOKO M UYKYIO

PYYJ[ 3. Ymenus omoyuonansnoco unmennexma

PYVI 3.1

CaMOCO3HAHUS], BKJIFOUAIOIIEro CHOCOOHOCTh MOHHMATh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIIPABICHHS Pa3BUTHsI COOCTBEHHOH 3MOLMOHAIBHON Ce-
pbl, OBITH YBEPEHHBIM B cebe

PYV] 3.2

CaMOPEryJMpOBaHNs, BKIIFOYAOIIET0 CAMOKOHTPOJIb, YMEHUC ITPUHUMATDL OTBCT-
CTBCHHOCTB 3a CBO€ ITOBCACHUC, CIIOCOOHOCTD aaanTUupoOBaTbCd K SMOLMOHAJb-
HbIM U3MCHCHUAM U ITPOABJIATH FI/I6KOCTb, OBITD OTKPBITHIM HOBOMY

PYV] 3.3

BHYTpeHHefI MOTI/IBaLII/II/I, BKJIIO‘{aIOLL[efI CTpeMJ'IeHI/Ie K OOCTHUXCHUIKO LS U
ycnexy, OHTI/IMI/ISM, I/IHI/IL[I/IaTI/IBHOCTb, YMeHI/Ie I[efICTBOBaTb, NUCXOoadd U3 CBOUX
BO3MOKHOCTEN

PYV] 3.4

SMIATHH, BKIIOYAOIEH CnOocOOHOCTh MOHMMATh 3MOLMOHAJIBHOE COCTOSIHHE
APYTUX, YYUTHIBATH €r0 MPU OCYLIECTBICHHH KOMMYHHKAIMH, CIOCOOHOCTh K




COYYBCTBHUIO U COTICPC)KUBAHUIO

PYVYJ/[ 3.5 | couMaibHBbIX HaBBIKOB, BKJIIOYAOIINX CIIOCOOHOCTh BBICTPAUBATH OTHOIIEHUS C

APYTUMH JIFOABMH, 3a00THTHCS, MPOSIBIISITH MHTEPEC U Pa3peIiaTh KOHQIUKTHI

OcBoeHue coaepxaHus y4eOHOro npeamera « Xumus» o0ecrneunBacT J10CTH-
JKEHUE 00YYAKOUTMMUCS CIICAYIOMUX MPeIMeTHbIX PE3YJIbTATOB:

P 1

cpOPMHPOBAHHOCTD MPEACTABICHUNA: O XUMHUYECKOH COCTABIISIONIEH €CTECTBEHHOHA-
YYHOW KapTHHBI MHpPA, POJH XUMHHU B MO3HAHUU SIBJICHUH MPUPOBI, B (HOPMUpPOBA-
HUH MBIIJICHUS U KYJIBTYPBI JJMYHOCTH, €€ (PYyHKUHOHAJIBHON I'PAaMOTHOCTH, HEO0X0-
OUMOH U PELICHUs MPAKTHYECKUX 3a7ad M HKOJIOTHYECKH O0OOCHOBAHHOI'O OTHO-
LIEHUs] K CBOEMY 300POBbI0 U NPUPOAHON Cpeae

P 2

BJIQICHUE CUCTEMON XUMUYECKUX 3HAHHUN, KOTOpPas BKJIIOYAET: OCHOBO-MOJIAraroue
MOHATUSA (XVUMHYECKUN 3JIEMEHT, aTOM, JJICKTPOHHas o0OJiouka aTtoma, s-, p-, d-
3JIEKTPOHHBIC OPOUTAIIN aTOMOB, HOH, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIb-
HOCTb, CTENIeHb OKHCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJIPHAsT Macca, MOJISIPHBIN
00BEM, YIJIEPONIHBINA CKeNeT, PYHKIMOHANbHAS TPy, PaauKal, H30MEPHs, H30Me-
PBI, TOMOJIOTHYECKHHN PsiZl, TOMOJIOTH, YIJIEBOIOPO/BI, KHCIOPOA- H a30TCOAEPIKALIHE
COeMHEHUs], OMOJIOTHYECKH aKTHBHBIE BelecTBa (YIJIEBOIDBI, KUPbI, OEJIKN), MOHO-
Mep, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCAMHEHUS, KPHUCTA-
JYecKast pererka, THIIBI XUMHYECKHX peaxiuii (oKHCTHUTENBHO-
BOCCTAHOBUTEJNIbHBIC, 5K30- U HHIOTEPMHYECKHE, PEaKIMU HOHHOro oOMeHa), pac-
TBOP, SJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, SJIEKTPOIUTHUYECKAS] IUCCOLMALMS, OKHCIIHU-
TE€Jb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKON PEaKINH, XUMHYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPHs] XMMUYECKOTO CTPOEHUS] OpPraHMYeCKHX BemecTB A. M.
bytneposa, Teopus 3NEKTPOJUTUYECKON Aucconuanuy, nepuonndeckuii 3akox . H.
MeHnneneeBa, 3aKOH COXPAaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3BIK
XUMHH, (AKTOJNIOTHYECKNE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJyUYeHUU U Oe3omac-
HOM HCIIOJIb30BAaHUH BKHEHIINX HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB B OBITY
U IPAKTHYECKON AESATEIbHOCTH YEIOBEKa

P 3

C(I)OpMI/IpOBaHHOCTb YMeHI/Iﬁ BBIABJIATD XAPAKTCPHBIC IMPU3HAKU U B3AUMOCBA3b U3Y-
YCHHBIX HOH;ITI/II‘/'IJ MNPUMEHATHb COOTBECTCTBYIOIIUEC MOHATUA IIPU OMUCAHUN CTPOCHUA
U CBOMCTB HEOPTaHUYCCKUX U OPraHUYCCKUX BCIICCTB U HUX Hpe-BpaLLIeHPIfI; BbIAB-
JISTh B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C MOHSITHIMH H npea-CTaBJICHUAMU OAPYTrUx
CCTCCTBCHHOHAYYHBIX NPEAMETOB

IIP 4

cOPMHUPOBAHHOCTb YMEHHIT UCIIOIH30BATH HAMMEHOBAHUS XUMHUYECKUX COeTHHEHUI
MEKIYHAPOIHOTO COK3a TEOPETHUECKOW M MPHUKIATHON XHUMHH W TPUBHAbHBIE
HA3BaHUS BAKHEHIINX BEIIECTB (ITHJICH, alleTHJieH, TuiepuH, GeHomn, Gopmaibae-
U, YKCYCHAasl KMCJIOTA, TJIMIIMH, YrapHbIA ras, yrJIeKHCIbIA ra3, aMMHaK, raieHast
W3BECTh, HErallleHasl H3BECTh, MUThEBAsl COMA U APYIHX ), COCTABIISTH (HOPMYIIbI HEOP-
raHUYeCKUX ¥ OPraHUYECKHUX BEINECTB, YPABHEHUSI XUMHUECKUX PEAKIIHiA, OObICHSATH
WX CMBICI, MOATBEPKIATh XapaKTEPHble XMMUYECKHE CBOWMCTBA BEINECTB COOTBET-
CTBYIOIIMMU SKCTIEPUMEHTAMH U 3aMUCSIMH YPABHEHHUI XUMHUYECKUX PEeaKIIii

npPs

c(OPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAJIEKHOCTh M3YYCHHBIX HEOpra-
HUYECKUX U OPraHUYECKHX BELIECTB K OMPENECHHBIM KJaccaM U IPyInaM COeIUHe-
HUI, XapaKTepU30BaTh UX COCTAB U BAKHEUIIME CBONCTBA, ONPENEATh BUAbI XUMU-
YeCKUX CBs3ell (KOBaJICHTHAs, WOHHAs, METAJUIMYeCKas, BOIOPOAHAs), THIbI KPU-
CTAJUTMUYECKHUX PEIIETOK BEUIECTB, KIACCH(PUITMPOBATS XUMUYECKHE PEAKIIUU

1P 6

BJIaJICHIE OCHOBHBIMH METOJAMH HAYYHOTO MMO3HAHMS BEINECTB M XUMHUYECKUX SIBJIC-
HUi (HaOMoIeHNe, U3MepEeHHe, SKCIEPUMEHT, MOZICIINPOBAHNE

P 7

c(pOPMHPOBAHHOCTh YMEHHMH TNPOBOAUTH PAaCUeThl MO XUMHYECKUM (opMysaMm Hu
YPaBHEHMSIM XUMHUYECKUX PEAKLUIN C HCIIONb30BaHHEM (PU3NIECKHUX BEJIUMYHH, XapaK-
TEPU3YIOIINUX BEIECTBA C KOJMYECTBEHHOH CTOPOHBI. MAacChl, 00beMa (HOpMaJIbHbIC




YCJ'IOBI/UI) ra3oB, KOJINMYECTBA BEHICCTBA, UCIIOJIB30BATh CUCTCMHBIC XUMHWYECKHE 3HA-
HUA I TPHUHATHUA peLHeHI/Iﬁ B KOHKPETHBIX KHM3HCHHBIX CUTYa-LUAX, CBA3AHHBIX C
BEIICCTBAMU MU UX MMPUMEHCHUEM,

P8

cpOpMHPOBAHHOCTb YMEHUH IJIAHUPOBATH M BBINIONIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpalIeHusl OPraHUYECKUX BEINECTB MPHU HATPEBAHHH, MTOJYUSHHE STHIICHA U U3Y-
YeHHe €ero CBOWCTB, KAUeCTBEHHbIE PEaKLUU Ha ajbAeTuAbl, KpaxMmal, YKCYCHYIO
KUCJIOTY, €HAaTypalusi OeNKOB MPHU HArpeBaHUH, LIBETHBIE PEAKLIUH OEJIKOB; MPOBO-
IUTh PEAKLIUH MOHHOTO OOMEHA, OMpeAeysiTh CPeay BOIHBIX PAaCTBOPOB, KaUeCTBEH-
HbIE pEaKkIUu Ha Cyjb]ar-, KapOOHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHUS; pe-
aTh KCIEepUMEHTaJbHbIC 3a1a4un 1o TeMaM "Mertambl" u "Hemerannsl") B cooT-
BETCTBHU C IMPABHJIAMH TEXHUKH O€30MaCHOCTH NMPH OOpaIleHHH C BEIEeCTBAMH U
71a00paTOpHBIM 00OPYIOBAHUEM, TPEACTABISATh PE3YJIbTAThl XHMMUYECKOTO SKCIIEePH-
MeHTa B (JOpME 3aIiCH YpaBHEHUH COOTBETCTBYIOIIMX peakUuil U GopMyInpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTaTOB

P9

c(OPMHPOBAHHOCTP YMEHHsSI AHAJIN3UPOBATH XHUMHUECKYI0 HH(GOPMAIHIO, TO-
Jy4aeMYI0 M3 pa3HbIX HCTOUHUKOB (CPEenCTB MaccoBol nHpopmauunu, cetb MHTEpHET

" Ipyrue);

1P 10

cpOpMHPOBAHHOCTh YMEHUH COONIOATh MPaBUa 3KOJOTHYECKH LIEIeco00-pa3HOro
MOBeNIEHUs B OBITY U TPYAOBOMU JESITEILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0OPOBBSI
Y OKpY>Karoulell NpUPOJHON Cpelbl, YUUTHIBATh OMACHOCTb BO3AEHCTBUS HA JKUBbBIE
OpraHU3Mbl OMNPENEICHHBIX BELIECTB, MOHUMAs CMBICI MOKa3aTess MpeaeabHON 10-
MyCTUMOW KOHUEHTPALIUU

1P 11

il OOyHaroLIMXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3J10POBBs: C(HOPMHPOBAH-
HOCTb YMEHHUSI IPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MMO3HAHHS BE-
LIECTB U XMMUYECKUX SIBJICHUIN

1P 12

IUISL CJIETIBIX U CTA0OBUISIINX O0yUaroIuxcsi: ¢OPMHUPOBAHHOCTb YMEHUS UCTIONb-
30BaTh penbeHO-TOUEHHYIO cucTeMy obo3HadeHut JI. bpaiins nist 3a-mucu xummde-
CKuX hopMyJT

2. CTPYKTYPA U COAEP)KAHUE OBYUEHUA

2.1. O0bem yueOHOro nmpeamMera u BUAbl y4eOHOH padoThI

Bup yueOHoii padoThi Konuuecmeo
4acoe

MaxkcumasbHasi ydeOHasi HArpy3Ka (Bcero) 174
Oo0s13aTesibHASE AaYAATOPHAsI Y4eOHAasi HArpy3Ka (Bcero) 78
B TOM YHCJIE!
TEOPETHICCKHUEC 46
Ja00paTOPHBIE 3aHSATHUS 18
MPAKTUYECKUE 3aHITUS 14
Koncynabranun 12
CamocrositesibHasi padoTa 00y4aromerocs (MHANBULY AJIbHbII 78
MPOEKT)
Ilpomesxcymounasa ammecmauyus ¢ hopme sxK3amend 6




HanmeHoBaHUNe
MOAYyNen n Tem

1
Pasgen 1. OpraHnyeckas Xxmmus
Tema 1.1. MNMpegmeTt
OpraHN4ecKom XMMuu. 1
Teopua XMMMUYECKOro
CTPOEHNS OpraHnYecKmx

2.2. Cofep>aHue 06y4YeHMs No y4yebHOMY npeameTy «XuMmnsa»

CopiepkaHue yueGHoOro matepuana, nabopaTopHble U NPaKTUUYECKUE

paboTbl, camMocToATe/IbHAA paboTa obyyaroumuxcs

CopaepxaHue y4ye6HoOro matepuana

MpeameT OpraHUYecKom XMMUW: ee BO3HWKHOBEHWE, pa3BUTWE W 3HaYeHue B
MONYYEHMN HOBLIX BELLECTB W maTtepuanoB. Teopusi CTPOEHUA OpraHnYeckmux
coeguvHeHnii A. M. byTnepoBa, €€ OCHOBHble MONOXeHUA. CTPYKTYpHble
(hopMynbl OpraHNYeckuUx BellecTB. fomonorus, nomepusa. XuMnyeckas cessb
B OpPraHM4YecKnx coenHeHNAX: KpaTHble CBA3U, 0 —WN TT—CBA3MN.
MpeacTaBneHne 0 KnaccuUKauMy OpraHMYecKMxX BellecTB. HomeHknatypa
OpraHnYecKnx coeauHeHMiA.

B 1. 4. npakTnyeckune n nabopatopHble 3aHATUSA

NabopatopHoe 3aHATHe Nel MogennpoBaHue MONeKyn OpraHNYecKnX BeLLecTs.
CamocToATeNbHAA paboTa obyyaroLwmxcs

BbINoNHeHMe NHAMBUAYANbHOTO NPOEKTa

COEUHEHWIA.

2
Tema 1.2.
Yrneesofopogbl. 1

CopepxaHue y4e6HOro matepuana

AflKaHbl: COCTaB W CTPOeHWe, romosnoruyeckuii psg. MeTaH w 3TaH -
npocTenlive NPeAcTaBUTENN alKaHOB: (PU3NYECKME U XMMMUYECKUe CBOWNCTBa
(peakumy 3aMeLleHUs U TOpPeHus), HaxOoX[eHue B MpuUpoLe, MONyveHUe W
NPUMEHEHNe.

AJIKEHbI: COCTaB W CTPOEHME, FOMONOTUYECKUWA pAd. STWNEH W MpPOnuieH -
npocTeiilune NpeiCcTaBUTENN aNIKEHOB: (IM3MYECKME WU XMMUYECKME CBOWCTBA
(peakumy  ruopuvpoBaHUs, raNoreHVpoBaHus, rugparauun, OKUCIEHUS W
nonvMepusaLnu), NofyyeHme n NPUMeHeHme.

AnkagueHbl. byTagmeH-1,3: CTpOeHMe, BaXHENMLIMe XUMUYECKMe CBOWCTBA
(peakuna nonumepusauun). NonyyeHne CUHTETUYECKOTO KayuyKa U pe3unHbl.
AJIKVHbI: COCTaB M OCO6EHHOCTW CTPOEHMUSA, TOMOJIOTUYECKNIA pag. ALeTUeH -

O6bem akaf.
yac/B T. 4. B
(hopme
NpaKTU4ecKom
NoArOTOBKM

3

68/34
4 NP 1.1-1.4
NP 2.1-2.3
NP 3.1-33
nyyn 3.1-3.6
KYY[ 2.1-2.6
PYY[] 3.1-35
MpP 1.2

®opmupyemble
pesynbTathbl
00y4eHuns

14 NP 3.1-33
NP 4.1-4.8
NP 5.1-5.3
NP 6.1-6.5
NP 7.1-7.4

nyyp 1.81-1.8
nyyp 2.1-2.4
nyyp 3.1-3.6
Kyy[ 1.1-1.3
KYY[ 2.1-2.6
PYY] 1.1-15
PYY[ 2.1-2.4
PYY[ 3.1-35
MpP 1-12



NPOCTEHINNN TPEACTABUTENb AJKHHOB. COCTaB, CTPOEHHE, (PU3NYECKHE U
XUMHYECKHE€  CBOMCTBa  (peakuMd  THAPUPOBAHUS,  TaJOr€HHUPOBAHMS,
TUAPATALMY, TOPEHHST), TTIOJTyUYeHHE U IPUMEHEHUS.

5. | Apennl. benson: cocraB, crpoeHue, (U3NUECKHE W XHUMHYECKHE CBOWCTBA
(peakM TaJOr€HUPOBAHUS W HUTPOBAHMA), MOJYYEHHE W TPUMEHCHHE.
Tonyon: cocraB, cTpoeHue, (U3NUECKHE M XMMHUYECKHE CBOHCTBa (peakuuu
raJOreHUPOBAaHUsI U HUTPOBAHHMSA), MOJNYYEHHE M MPHUMEHEHHE. TOKCHYHOCTh
APCHOB. T'eneTnueckasi CBs3b YIJII€BOAOPOAOB, NPHUHALICKAIIUX K PA3JIMYHBIM
KJIACCAM.

6. |IIpupomnble wHCTOYHUKH yrieBogopoaoB. IlpupoaHeli ra3 M NONYyTHBIE
HedTsHble ra3el. HedTe u €€ npoucxoxnenue. CriocoObl nepepadoTkn HEPTH:
NEPEroHKa, KPEKUHT (TePMHUYECKUH, KaTaTUTHYeCKHil), mupoin3. [IpoaykTel
nepepaboTkn HepTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.
KaMmeHHBI! yronb ¥ IPONYKTHI €ro NepepadoTKH.

B T. 4. npakTHYecKHe U JIA00PATOPHbIE 3aAHITHS 8
Jlaboparoproe 3ansTe Ne 2. O3HakomuieHHe ¢ oOpasLami, IUIACTMACC, KaydyKOB H
PE3UHBL
Jlaboparoproe 3ansTue Ne3. MopenupoBaHHe MOJEKYJI — YIJIEBOAOPOAOB H
raJIOr€HONPON3BOAHBIX.
IIpakTueckoe 3ansatue Ne 1. IlonyyeHue sTuieHa U U3y4E€HHUE €ro CBOMCTB.
IlpakTnueckoe 3amsitue Ne 2. BplMHCIEHHs MO YPAaBHEHUIO XUMHUYECKOH peaKLUU
(Macchl, oObeMa, KOJNMYECTBA HMCXOMHOTO BEIIEeCTBA MO W3BECTHOH Macce, o0beMmy,
KOJINYECTBY OJTHOTO U3 W3BECTHBIX BEUIECTB MJIM MPOAYKTOB PEAKIINN)
CamocTrosiTesibHAst paGoTa o0yuaromuxcs 14
BrinonHeHne HHANBUAYAJIBLHOIO NPOEKTa
Tema 1.3. Conep:kanue y4eGHOro MaTepuajia 12
Kucnoponconepxatue JIP 3.1-3.3
OpraHu4yecKue 1. |IlpenenbHble OJHOATOMHBIE CHUPTBL. MeTaHON U OSTAHOJN: CTPOEHHE, g ‘5‘}‘5‘2
COCIMHECHUS. ¢usndeckne M XUMHUYECKHE CBOWCTBA (PEaKIUU C AKTUBHBIMH MeETaJUIAMHU, P 6.1-6.5
raJloreHOBOZIOPONIaMH, TOpeHHe) mpuMeHeHue. BomopoaHasi cBszb. JlelicTBue TP 7.1-7.4
METAaHOJIa M OTaHOJa Ha OpPraHu3M 4YejJoBeKa. MHOroaTOMHBIE CIUPTSHI. nyva1.s81-1.8
DTHUJIEHTIMKOIb U THLEPHH. JIeliCTBIE HA OPTaHN3M Y€JIOBEKA. gzzi g}gg

®enon. ToxcuunocTs Genona. [Ipumenenne denona.




2. | Anpperunsl U KeToHbL. PopManbIaeTrua, aneTatbIerus. CTPOeHUe, GU3NIecKue
U XUMHYECKHE CBOHCTBa (pEaKkUWHU OKHCICHHS U  BOCCTAHOBJICHUS,
KAQ4eCTBEHHBIE pEAaKIHH), MOJIyuYeHHe M MpPUMEHEHHEe. ALETOH: CTPOCHHE,
¢bu3nvecKne 1 XUMHUYECKHE CBOMCTBA, MOJIyUYeHHE U TPUMEHEHNE.

3. | OgHOOCHOBHBIE TpeAeNbHbIE KapOOHOBbIE KUCIOT. MypaBbHHAsE U yKCyCHas
KUCJIOTBI: CTpOeHHe, (U3NYeCKue M XHMUYecKHe cBoiicTBa. CTeapuHOBas U
OJIETHOBAs! KMCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOIIEE ACHCTBHE.

4. | CnoxHble 3QHUPBI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. | MAPOIN3 CIOKHBIX
s¢upos. Kupsl. ['maponus xupos. IIpumenenne sxupos. buonornueckas poib
JKUPOB.

5. | YraeBoasl: coctas, kiaccupukanys yriaeBoaos (MOHO-, M- U TOJIHCAXAPHIBI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOSHHS MOJIEKYJIbL,
¢du3nueckne U XMMHUYECKHE CBOMCTBA (B3aUMOAEHCTBUE C THUAPOKCHIOM MEAH
(II), okucieHne aMMuauHbIM pacTBOpOM okcuza cepedpa (I), BoccTaHOBNEHNE,
OpOo’KeHHe TIIIOKO3bl) HaXOKACHHE B MPHUPOJIE, NPUMEHEHHe, OMOIOorndeckas
posb. DotocunTe3. PPyKTO3a — U30MEP TIIFOKO3BI.

6. | Caxaposa — mpencTaBUTENb TUCAXAPUAOB, THAPOIIN3, HAXOXKIECHUE B IPUPONIE U
MIPUMEHEHUE.

Kpaxman u nemnmronosa kak npupogssie nonuMepbl. CTpoeHue, Gu3nIeckne u
XUMHUYECKHE CBOMCTBA KpaxmaJa.

B T. 4. npakTHYecKHe U JIA00OPATOPHbIE 3AHSTHS

Jlaboparoproe 3ausitue Ne4. CBolicTBa CTUPTOB.

Jlabopatoproe 3ansaTue Ne5. CBoiicTBa pacTBOpa yKCYCHOM KUCIOTHI

IlpakTnueckoe 3ansitue Ne 3. BplUMCIEHHs MO yPAaBHEHUIO XUMHUYECKOH peaKLUU
(Macchl, oObeMa, KOJNMYECTBA HMCXOMHOTO BEINECTBA MO W3BECTHOH Macce, o0beMmy,
KOJINYECTBY OTHOTO M3 M3BECTHBIX BELIECTB WM MPOAYKTOB PEAKLIUN)

KYYA1.1-13
KYY/12.1-2.6
PYVA1.1-15
PYV/2.1-2.4
PYV/3.1-3.5
TIpP 1-12

CamocrosiTesibHAs paGoTa o0yuaromuxcs

12

Brimonnenne HHAWBUAYAJBHOI'O IIPOCKTA

Tema 1.4.

Coaep:kaHue yueOHOro MarepuaJa




AzoTconepkatiue 1. | AMuHBl. MeTHIaMUH U aHWJINH. COCTaB, CTPOEHHE, (PU3NUECKIEe 1 XUMUYECKHE
OpraHu4ecKue CBOWCTBA (TOpPEHHUE, B3AaNMOECHCTBHE C BOJOW U KUCIOTAMH)
COCAMHEHUSI. 2. | AMUHOKHCIIOTBI KaKk aM(pOTepHble OpraHUYecKHue CoequHeHus. Pusnueckue u
XUMHYECKHE CBOWCTBA aMHUHOKUCIOT (Ha mpuMepe rimuuHa). bronornueckoe
3HaYeHHe aMMHOKHUCIIOT. [lenTuabl.
3. | benku kak mNPUPONHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBudnas,
BTOPHYHAs] M TPETUYHAsI CTPYKTYpbl OeNKOB. XMMHYECKHE CBOICTBA OEIKOB:
TUAPOJIN3, IEHATYPALIUs], KAUECTBEHHbIC PEAKLIUU Ha OCJKH.
B T. 4. npakTHYeCcKHe H JIA00PATOPHBIE 3AHATHS -
CamocTrosiTesibHAs padoTa 00yuaromuxcs 3
BrInosHEHNE MHAMBUTY ATBHOTO IPOEKTA
Tema 1.5. Copepkanue y4eGHOro MaTepmuajia JIP 3.1-3.3
BricokomornexynspHble 1. | OcHOBHBIE TIOHATHS XUMHH BBICOKOMOJEKYJSIPHBIX COSIUHEHHN: MOHOMED, AP 4.1-4.8
COEIUHEHUSI. MoJNUMep, CTPYKTYpHOE  3B€HO, CTeleHb  MOJMMepU3allud,  CpeaHss g 2122
MoJiekyJsspHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX TP 7.1-7.4
COEAMHEHHUHN — NOJIUMEPHU3aLs U MOJIUKOHICHC AL 1 nyyna1.81-1.8
ITnacTMacchl (MONMUATHIIEH, TTOJIUITPONIIIEH, MOJIUBUHIIIXJIOPU/, TTOJUCTUPOIN). HYYA2.1-2.4
HatypanbeHblii 1 cuHTETHUECKHE KayuykH (OyTaaHEeHOBBIH, XJIOPOIPEHOBBIH U gzgi[i%ig
U30MpPEeHOBRIN).  BonokHa:  HaTypanpHble  (XJIOMOK,  IIEPCTh,  LIENK), KYVI 2126
HUCKYCCTBEHHBIE (AllETATHOE BOJIOKHO, BUCKO03a), CHHTETHUYECKHe (KampoH H PYVI1.1-1.5
JIABCAH). PYYJ2.1-2.4
B T. 4. npakTHYECKHE U J1a60PATOPHbIE 3AHSATHSI - PYYI3.1-3.5
TpP 1-12
CamocTrosiTesibHAst paGoTa o0yuaromuxcs 1
BrInosHEHNE HHAMBUTY ATBHOTO IPOEKTA
Paszpen 2. O6masi U HeOPpraHuuecKasi XUMHS 88/16
Tema 2.1. Ctpoenue | Copep:kaHue yueOHOr0 MaTepHAJIA 4 JIP3.1-3.3
atomoB. Ilepmommueckunt | 1. | Xumwudeckuii snemMeHnt. ATom. Aapo atoma, H30TOMBL AP 4.1-4.8
3akoH W Ilepuommueckas | 2. | DmektpoHHast 00OmOuYKa. DHEPreTHYECKHE YPOBHM, MOAYPOBHH. ATOMHBIE g 2122
CHCTEMA XUMHAYECKUX opburamu, s-, p-, d-3nemeHTbl. OCOOEHHOCTH paclpeneNeHus] 3JIEKTPOHOB IO TP 7.1-7.4
3JICMCHTOB opOuTansAM B aTOMax 3JEMEHTOB NEPBBbIX YETHIPEX MEPUOIOB. DJIEKTPOHHAsS nyva1.s81-1.8
J. U. Menneneena. KOH(UTYpaIKs aTOMOB. Mnyva2.1-2.4
3. | Dnextponnas oOoymouka. DHEPreTHYECKHE YPOBHH, TOAYPOBHH. ATOMHBIC yyas3.1-3.6




opburany, s-, p-, d-3nemeHTEl. OCOOEHHOCTH pacrpenesieHus! SJIEKTPOHOB I10

KYVJ1.1-13

opOuTansM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPHUOMOB. DJIEKTPOHHAS g%ﬁ %i%g
KOH(pHUrypanus aTOMOB. PYY]I 2124
4. | Ilepuonnueckuii 3akoH u Ileproauueckas cucremMa XMMHYECKUX 3JIEMEHTOB /1. PYVYZ3.1-3.5
H. Menpneneesa. Css3b nepuonuueckoro 3akoHa u Ilepuogmdeckoit cuctemsl ITpP 1-12
xuMuueckux dyeMeHToB JI. 1. Menneneesa ¢ COBpEMEHHON TEOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs] CBONCTB XHUMHYECKUX 3JIEMEHTOB U
00pazyemMbIX UMH TPOCTBIX M CIOXHBIX BEINECTB MO TPYIIAM U MEPUOIaM.
3HaueHUe NepruoINIeCKOro 3aKk0Ha B pa3BUTUH HayKH.
B 1. Y. lIpakTHyeckue u JadopaTopHblie 3aHATHSI -
CamocTrosiTesibHAs padoTa 00yuaromuxcs 4
BrinonHeHne HHANBUYAJIBHOTO POEKTa
Tema 2.2 Crtpoenne | Cogep:kaHue y4eGHOro MaTepHuaaa JIP3.1-3.3
BELIECTBA. 1. | Ctpoenne BemecTBa. XHUMHUYECKassh CBs3b. Buabl XHUMHYECKOM CBSI3H g ;‘}gg
MHuoroobpa3ue BeliecTs (KoBaJIeHTHas! HEMOJSIPHAs ¥ TIOJISIPHAS, HOHHAS, METaJTHUecKas). MexaHu3Mbl P 6165
o0pa3oBaHMsI KOBAJCHTHOH XHMUYECKOW CBsi3u (OOMEHHBIA W JOHOPHO- TP 7.1-7.4
akuenTopHslii). BomoponHas cBs3b. BaleHTHOCTB. DJIEKTPOOTPUIIATENBHOCTD. yya1.81-1.8
2. | Mexanu3m o6pa3oBaHMsl HOHHOM CBsi3H. VIOHBI: KATHOHBI M aHUOHBL BemmecTsa Hyya2.1-2.4
MOJIEKYJIAPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH IOCTOSIHCTBA COCTaBa 5 ll_ggiiiig
BenlecTsa. THIbl KPUCTAUIMUECKUX PELIETOK U CBONCTBA BELECTB. KYY I 2126
3. |Ilonatue o aucnepcHBIX cucTeMax. MCTUHHBIE M KOJJIOMIHBIE PaCTBOPHI PYVI1.1-15
MaccoBast 10151 BELIECTBA B PACTBOPE. PYYA2.1-24
4. | Knmaccudpukarusi Heopranwueckux coenmHeHuid. Oxcupbl.  OCHOBaHUS. PYY13.1-3.5
Homenknarypa HEOPraHUYeCKUX BELIECTB. I'eneruueckas CBSI3b TIpP 1-12
HEOPraHUYEeCKUX BEIECTB, MPUHAAJIEKAIINX K PA3JIUNYHBIM KJIACCaAM.
5. | Knaccuduxkamms HEOPraHUYECKUX COEAMHEHUI. Kucnotsl Comu.
Homenxknarypa HEOPraHUYeCKUX BELIECTB. I'enernueckas CBSI3b
HEOPraHUYECKUX BEIECTB, MPUHAAJIEKAIINX K PA3JIUNYHBIM KJIACCAM.
B 1. Y. lIpakTHyeckue u JadopaTopHblie 3aHATHSI -
CamocTrosiTesibHast paboTa o0yualomuxcs 5
BrinonHeHne HHANBUAYAJIBLHOIO POEKTa
Tema 2.3 Xumuueckue Copep:xkaHue yueOHOr0 MaTepHAaJIa 12 % i}-ig

peakLuH.

1.

| Xummueckas

peakims.  Krnaccudukammsi  XUMHUYECKUX — peakiuil B




HEOPTaHWYECKON M OPTaHMYECKOM XMMUHU. 3aKOH COXPAHEHHUS MACChI BEIIECTB;

JIP5.1-5.3

3aKOH COXPaHEeHUs! U NPEBPaLeHNs] SHEPTUH IPU XUMHUUECKUX PEaKLIMSIX. ﬁ g}'gi
2. | CKOpOCTh peakiyH, €€ 3aBUCUMOCTb OT pa3in4HbIX (akTtopos. ObOparumere yy I 181-18
peakuuu. XUMHYECKOE paBHOBecHe. DakTOpbl, BIUSKOIINE HA COCTOSHUE nyvya2.1-2.4
xumudeckoro pasHosecus. [lpunumn Jle Hlatense. Nyya3.1-3.6
3. | Dnekrponutuueckas auccouuarusi. CubHble U cnabble sexTponutsl. Cpena KYYIA1.1-1.3
BOJHBIX PACTBOPOB BELIECTB. KHCJas, HeWTpajbHas, uiejgodHas. IloHstue o I;%g %%%g
BonopoaHoMm nokasarene (pH) pacteopa. Peakunn nonnoro obmena. ['muposnus PYYII 2124
OpPraHUYECKUX U HEOPraHUYECKUX BEIECTB. PYV/3.1-35
4. | OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. IloHsTne 00 »3JexkTponmnse IIpP 1-12
pacIulaBOB M pacTBOPOB cosiell. [IpumMenenue snexkrpoausa.
B 1. Y. lIpakTHyeckue u JadopaTopHbie 3aHATHSI 8
Jlaboparoproe 3ausitue Ne 6 IlpoBenenue peakuuii HOHHOTO OOMEHa.
Jlaboparoproe 3ansitue Ne 7 OmnpeneneHue Cpenbl pacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBbHOIO MHANUKATOPA.
[IpakTrueckoe 3ansaTue Ne 4 Biustaue pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOM
peaKIuu.
IIpaktuueckoe 3ansaTue Ne 5 PacueTbl ¢ MCHOJIB30BAHUEM IMOHATHUS «MAaccoOBasi IOJIS
pPacTBOPEHHOI0 BellecTBay. PacueTel MO ypaBHEHMsSIM XUMUYECKHUX pPEaKkLUi, B TOM
YHCJIe TEPMOXUMUYECKHE PACUETHI.
CamocTrosiTesibHAst padoTa 00yuaromuxcs 12
BrinonHeHne HHANBUAYAJIBLHOIO MPOEKTA
Tema 2.4 Hemerambl Copep:xkaHue yueOHOr0 MaTepHAaJIa 8 JIP3.1-3.3
1. | Hemerannsel Ilonoxenune Hemeraninos B [lepuoandeckon cucreMe XMMUYECKUX g ‘5‘}‘5‘2
snemeHToB J[. 1. MenneneeBa nu 0COOEHHOCTU CTPOEHHUSI aTOMOB. Pusndeckne TIP 6.1-6.5
CBOWCTBA HEMETAJUIOB. AJUIOTPOINUS HEMETAJUIOB (Ha TIpUMEpe KHCIOpOIa, TP 7.1-7.4
cepsl, ¢ocdopa u yrnepona). I'anorensr. Puzndeckne U XUMHUUECKHE CBOMCTBA nyvai1.81-1.8
rajloreHOB W WX COeNUHEHUH (OKCHIOB, KHUCJIOPOACOAEPKAIINX KHCIIOT, Hyya2.1-2.4
BOJOPOIHBIX coeanHeHuil). [IpuMeHeHne BaKHEHWIIMX HEMETaJUNIOB U HX gzgii%ig
COEJIMHEHUM. KYYI2.1-2.6
2. | [oarpynna kucnopoma. Pusmueckue CBOMCTBA KHUCIOPOHA. AJIJIOTPOMUS PYVI1.1-15
KUCIOpoAa. XHUMHUYECKHE CBOMCTBA KHCJIOPOAA W €ro  COCAUHECHUH. PYYI2.1-2.4
IIpuMeHeHHE BAXKHENIINX €r0 COETMHEHHH, PYYI3.1-3.5




IToarpynna xucnopoga. ®usznueckue CBOMCTBAa cepbl. AJUIOTPOINUS CEPBHI.
Xumuueckue CBOICTBA cephl 51 1504 COeMHEHUN (oxcunos,
KHCJIOPOZICONIEPIKAIUX ~KHUCJIOT, BOAOPOAHBIX coenuHeHwi). Ilpumenenue
BAKHEHIINX €€ COCAUHEHHUI.

Iloarpynna azora. @u3nueckue CBONCTBA a30Ta. XUMHUYECKHE CBONCTBA a30Ta
U ero CoenuHeHWH (OKCHIOB, KHCIOPOACOAEPKAIIMX KHCIOT, BOAOPOIHBIX
coenuHennil). [lpuMeHeHne BaXKHEHITNX €ro COeTMHEHUH.

IMoarpymnmna a3ora. @usuyeckue cpoiicTBa ¢ocdopa. Amnorpornus docdopa.
Xumnueckue — cBoiictBa  (ochopa u  ero  coenuHeHWH  (OKCHOB,
KHCJIOPOZICONEPIKAIUX ~KHUCIOT, BOAOPOAHBIX coeanHeHuil). Ilpumenenune
BAKHEHIINX €ro COEAUHECHUN.

IToarpynna yrnepona. @usnueckue cBONCTBA yrilepoaa, KpeMHUA. AJIOTPONUs
yriepona. XUMHYECKUe CBOMCTBA yIiaepoaa, KPEMHUS U UX COCIUHEHUN
(OKCHIOB, KUCIOPOACOAEPIKAUX KUCIIOT, BOTOPOAHBIX COEIUHEHNUIN).
IIpuMmeHenne BaXXHENIINX UX COCTUHEHMI.

TIpP 1-12

B 1. Y. lIpakTHyeckue u JadopaTopHblie 3aHATHSI 2

IlpakTnueckoe 3anHaTue Ne 6 PelleHne SKCHEPUMEHTANIBHBIX 3a7ad IO TEMe

«Hemerannb

CamocTosiTesibHasi padoTa 00yYaomuxcst 8

BrinonHeHne HHANBUAYAJIBLHOIO MPOEKTA

Tema 2.5 Metanibl. Coaepxanue yueOHOro MaTtepuaJa 11 JIP 3.1-3.3

1. Merannel. llonoxenne meramwios B Ilepuoanueckoil cuCTeMe XUMHMUYECKHX g ‘5‘}‘5‘2
snemeHToB JI. U. MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX P 6.1-6.5
obonouek aromos Metaiios. O0mue prsudeckue cBoiicTBa MeTajuioB. CriiaBel P 7.1-74
METAJIJIOB. DJEKTPOXUMHYECKUN Psifl HANpspKeHud MetaiuioB. O0mue criocoObl IyyJ1.81-138
NOJIYYE€HHUST METAJIOB. MeTajuryprusi. Hyya2.1-2.4

2. Mertamnet I A — 11 A rpynn [lepuoanyieckoit CHCTEMBI XUMHUYECKUX 3JIEMEHTOB g%i i%ig
. 1. MenneneeBa, cTpoeHre UX aTOMOB. PU3HUECKUE U XUMUYECKHE CBOMCTBA KYY I 2126
LIEJOYHBIX METAJJIOB, MarHus, KajiblUus M WX coeauHeHuil. IIpumeHnenue PYVA1.1-15
[IEJIOYHBIX METAJIJIOB, MarHus, KaJIbl[Usl, X COSAUHEHHI B OBITYy U TEXHHUKE. PYVA21-2.4
JKecTkoCTh BOBI M CITOCOOBI €€ YCTPaHEHMSI. PYYJ3.1-3.5

3. Ilonoxxenne amroMuHMs, LUHKA B llepuomnueckoi cucTeME XUMHYECKUX TpP 1-12

anementoB JI. WM. MengeneeBa. ®Dusudeckue W XUMHYECKHE CBOWCTBA




AJTIOMUHHUSA, LIUMHKa U uX coequHeHui. IIpuMmeHeHue anroMuHUA, LUHKA, HX
COEAMHEHUI B OBITY U TEXHHKE.

4, Ilonoxxenne >xeneza B Ilepnoandeckoil CUCTEME XUMUYECKHMX 3JEMEHTOB U
CTpoeHHe ero aroMoB. Pusnuueckue M XMMHUYECKHE CBONCTBA JKeje3a U ero
coenuHeHuil. [IpuMeHeHne skene3a U €ro COCAMHEHUH B OBITY UM TEXHUKE.
Kopposust metamnos. CriocoOsl 3a1UTEI OT KOPPO3HH.

S. ITonoxenue xpoma B [lepronnueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB U
CTPOEHHUE ero aTOMOB. PU3NYECKHE U XUMUYECKUE CBONCTBA XPOMa U €r0
coeanHeHuil. I[IpuMeHeHne XpoMa 1 €ro COeIMHEHHH B OBITY M TEXHUKE.

B 1. Y. lIpakTHyeckue u JadopaTopHblie 3aHATHSI 6
Jlaboparoproe 3ansTue Ne 8 KauecTBeHHbIE peakliiy HA aHMOHBI U KATHOHBI AMMOHHS,
METaJUIOB.
Jlaboparoproe 3anaTue Ne 9 B3anmmopelicTBre rUIpOKCHIA aTIOMUHHS C PACTBOPAMHU
KHUCJIOT U IIEJIOYEH.
IlpakTnueckoe 3ansatue Ne 7 PelmeHne -5KCHEPUMEHTANBHBIX 3aAad IO TeMe
«MeTtanabn
CamocTrosiTesibHAsE padoTa 00yualomuxcs 11
BrinonHeHne HHANBUAYAJIBLHOIO MPOEKTA
Tema 2.6 Xumus u Coaepxanue yueOHOro MaTrepuaJa JIP3.1-3.3
JKA3Hb. 1. Ponp xumum B oOecreueHUH SKOJOTMYECKOHN, IHEPreTHYeCKOH W MHINEBOH g ‘5‘}‘5‘2
0e30MacHOCTH, Pa3BUTUN MeOULMHBL. [IOHSATHE O HAYYHBIX METOAAX TO3HAHUS P 6:1:6: 5
BELIECTB U XMMHUECKUX PEAKLIM. JIP 7.1-7.4
2. | IIpencraBnenus 00 oOmMUX HAYYHBIX MPUHIHIAX MPOMBIIUIEHHOTO TOJTY4YEHUS nyvai1.81-1.8
BAYKHEHNIIIUX BEIECTB. Imyya2.1-2.4
3. | UenoBek B MHUpE BEIIECTB MU MaTEPUAJOB. BAXHEWUIINE CTPOUTEIbHBIE 4 {g;’ﬂ i%ig
MaTepuaibl, KOHCTPYKLMOHHBbIE MaTepHualbl, KpacKH, CTEKJIO, KepaMuKa, Kwﬁ 2:1:2:6
MaTepuabl AJis ANeKTPOHUKH, HAHOMAaTepHalibl, OpPraHUYeCKUe U MUHEpPabHbIe PYYA1.1-15
ynoOpeHus. PYYJ2.1-2.4
4, | XuMHua ¥ 300pOBbE 4YEJNOBEKA. MpaBUa HCIONb30BAHUS JIEKAPCTBEHHBIX PYYA3.1-3.5
npernapaToB; MpaBmia O€30MacHOr0 HCIONb30BAHUS TPEnapaToB OBITOBOH TIpP 1-12
XUMUU B [IOBCETHEBHOM KU3HU.
B 1. Y. lIpakTHyeckue u JadopaTopHblie 3aHATHSI -
CamocTrosiTesibHast padoTa o0yuaromuxcs 4




Brimonnenne WHAWBUAYAJBbHOI'O IIPOCKTA

Koncynpranms 12
IIpomekyTOUHAS aTTEeCTALIUS 6
Bcero 174




4. YCNOBUA PEANN3ALINN PABEOYEN MPOrPAMMbI YYEBEHOIO
MPEAMETA

4.1. Ana peanusaymm nporpaMmmMmbl y4ebHOro npegmerta npesycmMoTpeHsbl
cnepyrouwme cneymanbHble MOMeLWeHNSA:

KabuHeT «ECcTecTBO3HaHME», OCHALLEHHbIN 060pyA0BaHNEM:

- rocafjoyHble MecTa Mo KO/IMYecTBy ObydaroLimxca (CToNbl, NapTbl, CTY-
NbA);

- pabodee mecTo npenogasatens (CTos, CTyn);

- [lOCKa;

- NepeHOCHOe MyNbTUMeAUNHOe o6opyaoBaHne (HoyToyk Beb-kamepa,
MPOEKTOpP, 3KPaH Ha LWTaTMBe) C JIMLUEH3NOHHbIM MPOorpaMMHbIM 0becrieveHneMm:
Windows 10 Pro x64, MS Office 2010 St;

- [lepuognyeckasa cuctemMa XmMmnyeckunx anemeHToB . 1. MeHpeneesa;

- peakTuBbl, XMMNYeCKasa nocyaa, LWraTuBbl, BECbl, CMUPTOBKN, AepXXaTenu,
Lnatenu;
3NEKTPOHHOE YUYebHoe nocobune «Xumms. MNepBoe CEHTABPS»;

Tabnmubl, KOMIEKUNN, 3aa4HUKN, TECTbI, UHCTPYKUUN;
anTeyka nHameuayansHaa AU-2;

- Xanartbl, O4YKW, MepyaTKu.

4.2. NH(hopmaLMOHHOe obecrieyeHne peanmsaumm nporpaMmmel

4.2.1. OCHOBHbIE 3N1eKTPOHHbIe U31aHnA

1 MabpuensH, O.C.. Xumusa. 10 knacc. basoBblii ypoBeHb. 3PY / O.C.
MabpuensH — MockBa : NpocseuwleHne, 2022. — ISBN 978-5-09-099538-2. —
URL.: https//book.ru/book/949120 . — TeKCT : 3/1eKTPOHHbIA.

2. ®enbgmaH, ®.I.. Xumua. 10 knacc. ba3oBblil ypoBeHb. IPY /| DI,
denbamaH — MockBa : lNpocBeweHne, 2022. — ISBN 978-5-09-099536-8. —
URL.: https//book.ru/book/949023 . — TeKCT : 3N1eKTPOHHbIN.

3. MabpuensH, O.C.. Xumusa. 11 knacc. basoBblil ypoBeHb. 3PY / O.C.
MabpmenaH — Mocksa : NpocBelleHne, 2022. — ISBN 978-5-09-099539-9. —
URL.: https//book.ru/book/949121 . — TeKCT : 3N1eKTPOHHbIN.

4, Pyasntuc, I.E.. Xumna. 11 knacc. ba3oBbii ypoBeHb. OPY / I.E.
Pyasntuc, ®.I'. denbgmadH — Mocksa : INpoceelyeHne, 2022. — ISBN 978-5-09-
099537-5. — URL.: https//book.ru/book/949024 . — TeKCT : 3N1eKTPOHHbIN.
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5. KOHTPOJIb N OLUEHKA PE3YJIbTATOB YYEBHOI' O NMPEAMETA

Pe3ynbTathl Kputepun oueHku ®opMbl N Me-
n3yyeHusn TO4bl KOH-
y4yebHoro TPOJIA N OLLeH-
npegmerta KW pe3ynbTa-

TOB 00yueHus

MNpP. MNpegmeTHbIEe pe3ynbTaThbl

Mne 1 - 3HaHWe ¥ NOHUMaHMe PO/ XMMUYECKONM COCTaBA-
LLel B pas3/IMyHbIX clhepax AeATeNbHOCTH;
- 3HAHWE W NOHMMaHWe NpaBu 3KON0rMYeckn 060CHO-
BAHHOI0 OTHOLLEHUS K CBOEMY 3[,0POBbIO 1 MPUPOLHOW
cpefe;
- MPUMEHEeHMe NnpaBun PYHKLMOHaNbHOW rPaMOTHOCTH
LA peLleHmns npakTMyecknx 3atau

Mnpe 2 - 3HaHMe W BfageHve XUMUYECKUMU 3HAHUAMU ONs 00b-
ACHEHUS CBOWCTB, COCTaBa, MOJIyYEeHUS XMMUYECKUX CO-
eAVHEHWA,
- NPUMEHEHNE XUMUYECKUX 3HaHWIA An1a 6e30MacHoro mc-
NOMb30BaHNA BaXKHEWLINX HEOPraHNYeCcKNX 1N opraHunye-
CKMX BeLLEeCTB B ObITY M NPaKTUYECKOWN LeATe/IbHOCTM
YesioBeka;
- (DYHKLMOHa/IbHOCTb XUMUYECKON rpamMOTHOCTM

Mnpe 3 - 3HaHWe 1 BbIABNIEHNE XapaKTEPHbIX NPU3HAKOB U B3au-
MOCBSI3b U3YUYEeHHbIX NOHATUIA NPV ONUCAHWUW CBOWCTB
BELLECTB U UX NpeBpaLLeHnii;
- 3HaHWe N NPUMEHEHME XapaKTepHbIX XMMUYECKUX Mpu-
3HaKOB MNpW BbIfIBIEHUN B3aMMOCBA3N C MOHATUAMWU WU TekyLmnit KOH-
npeacTaBNeHNAMN LPYTMX eCTeCTBEeHHOHAYUHbIX Mpef-  TPoSib METO4OM

METOB. YCTHOrO onpoca,
MnP 4 - 3HaHWe, NOHUMaHWe 1 UCNOoNb30BaHNe HaNMEHOBaHWIA AndepeHympo-
XUMUYECKNX COeANHEHWNIA MeXAYHapoAHOro cok3a Teo- BaHHbI 3a4eT

PETUYECKON W NPUKNAAHON XUMUN Y TPUBUAIbHbIE
Ha3BaHMs BaXXHEMLLNX BELLECTB;
- 3HaHWEe Y NOHUMaHWe XUMUYECKNX CUMBOJIOB NpU CO-
CTaBneHUn (hopMy/1 HEOPraHNYeCKNX Y OpraHNYecKnx
BELLECTB, YPaBHEHNA XUMUYECKNX peaKLni;
- NPYMEHEHME HaMEHOBaHUA XUMNYECKNX COeMHEHWI
MpyY ONUCaHUKN COOTBETCTBYHOLLMX 3KCNEPUMEHTOB U 3a-
nucein ypaBHEHNIN XUMNYECKUX peakLnii;
- (DYHKLMOHaNbHOCTb XMMMUYECKON rpamMOTHOCTM

NP5 -3HaHWe W NoOHMMaHMe NPUHAANEXHOCTU U3YUYEHHbIX He-
OpraHnYecknX n OpraHNYecKnx BeLLeCTB K OnpeneseH-
HbIM KflaccaM 1 rpynnamM COefVHEHWNIA;
- NPYMEHEHWE 3HaHWI Npw
onpegeneHny BUA0B XMMUYECKMX CBA3EN, TUMOB KPU-
CT/I/IMYECKMX PeLLEeTOK BELLECTB;
- NPYMEHEHME 3HaHWIA NPU KnacCcuuKaunm XMMmMYecKnx
peakuuii

MNP 6 - 3HaHWe ¥ NOHUMaHWe OCHOBHbIX METOZLOB Hay4HOro Mo-
3HaHUA BELLECTB Y XUMUYECKUX ABNEHWUIA;



e 7

e 8

P9
MP10

Mne 11

Mne 12

np 11-14
np21-23
np 3.1-3.3
NP 41-48
NP 5.1-53
NP 6.1-6.4

- NPYMEHEHMWe 3HaHWIA NPW BNafeHN OCHOBHbLIMI METO-
AaMU HAay4YHOrO MO3HaHWSA BELLECTB U XMMUYECKUX SiBNe-
HUIA

- 3HaHMe W NOHMMaHWe Npu NPOBEAEHNN PacyeToB No
XUMUYECKUM (hopMynam 1 YpaBHEHMSIM XUMUYECKMX pe-
aKUwuii;

- NPYMEHEHMNE CUCTEMHBIX XMMUYECKNX 3HaHWIA ANns Npu-
HATUSA PELLUEHNI B KOHKPETHBIX XXU3HEHHbIX CUTYaLUsX,
CBSI3aHHbIX C BELLECTBAMMW N UX NPUMEHEHMEM;

- 3HaHMe W NJaHUpPOBaHMe X04a XMMUYECKOro aKcnepu-
MEHTa;
- NPYMeHeHNe yMeHWU NJaHMpoBaTb W BbIMOAHATL XWU-
MUYECKWIA 3KCMEPUMEHT B COOTBETCTBMM C MpaBuIaMu
TEXHUKKN 6e30MacHOCTM Npu 06paLlleHn C BeLLecTBaMun 1
nabopaTopHbIM 060pyA0BaHNEM;
- MPUMEHEHNE YMEeHWI NPeLCTaBNATL Pe3y/bTaTbl XUMU-
YECKOro 3KcnepuMMeHTa B (hopme 3anmncy ypaBHEHWUI Co-
OTBETCTBYHOLMX peakuuii 1 (GopmMynmpoBaTb BbIBOAbI Ha
OCHOBe 3TUX Pe3y/NbTaTos;
- 3HaHVe W BfageHne XUMUYECKUMU 3HAHUAMU ONs 00b-
ACHEHUNS CBOWCTB, COCTaBa, NOMyYeHUs, MPUMEHEHUS XU-
MUYECKNX COEANHEHWIA;
- MPUMEHEHNE YMEHUI aHaIM3MPOBaTb XUMUYECKYIO UH-
(hopmanmto, Nonyyaemyro 13 pasHbiX UCTOYHUKOB;
- (DYHKLMOHaIbHOCTb XUMUYECKON rPpamOTHOCTM
- 3HaHMe 1 NOHMMaHWe NpPaBu 3KONOTMYECKN Lien1ecoob-
pa3HOro noBefeHNs B ObITY U TPYAOBOW feATeNbHOCTA B
LleNsX COXpPaHeHNs CBOEro 30p0BbS U OKPY>KatoLLei
NPUPOLHOI Cpefbl;
- 3HAHME W NOHMMaHWe OMacHOCTW BO3AENCTBUA Ha XKU-
Bble OpPraHu3mMbl OnpeaenieHHbIX BELLECTB, CMbICNa MoKa-
3aTens npefenbHON 4oNyCTUMOW KOHLEHTpALUN;
- NPUMeHeHne CO6NI0AEHNS NPaBU 3KOMOTMYECKN Lene-
CO06pa3HOro noBefeHus B ObITY U TPYLOBOW AesATeNIbHO-
CTW B LeNsIX COXPaHeHWs CBOEro 3[40p0BbS U OKPY>XKaro-
e NPUPOSHON cpefbl
- 3HaHWe M MOHUMaHWe 06 OCHOBHbIX AOCTYMHbIX METO-
[ax No3HaHUA BELEeCTB Y XUMUYECKNX SBNEHWA,
- MPYMEHEHNE 3HAHUIA 06 OCHOBHbIX AOCTYMHbIX METOAAX
MO3HaHWS BELLECTB U XUMUYECKUX ABMIEHNA
- 3HaHWe ¥ NOHUMaHWe 3anncein XMMUYeCKUX Gopmyn;
- NPYMEHEHWe B UCMO/Ib30BaHUW PeNbeHO-TOUEYHOW
cucTembl 0603HaYeHWn J1. Bpainnsa ans sanncm XxmMMmmye-
CKUX hopmyn

NP JINYHOCTHbIE pe3ynbTathl
[ocTuxeHVe IMUYHOCTHBIX Pe3ynbTaToB He BbIHOCUTCA Ha
MTOrOBYHO OLIEHKY 00y4aloLnxcs, a ABNseTca npeameTom
OLIeHKMN 3(h(PeKTMBHOCTHU BOCMMTaTe/IbHO-
06pa3oBaTe/lbHON AeATeNIbHOCTU 06pa30BaTeNlbHON opra-
HU3auumM n obpas3oBaTe/ibHbIX CUCTEM PA3HOr0 YPOBHS.
OUEHKa NIMYHOCTHBIX pe3ynbTaToB 06pa3oBaTeNbHON fe-

YCTHbI onpoc
TecTupoBaHue
lMpakTnyeckune pa-
60TbI
MpeseHTauns
®poHTaNbHbI



JIP 7.1-7.5

SITEIBHOCTH OCYIIECTBJIAECTCS B XOA€ BHELIHUX HENepco-
HU(PHUIUPOBAHHBIX MOHUTOPHUHTOBBIX UCCIEIOBAHUH.

onpoc
KonTponpHas pa-
6ora

Ilo3HaBaTenbHbIe YHHBepcaJbHble yueOHble aeiicreus (ITYY])

MYV 1.1-1.8
MYy 2.1-2.4
MYV 3.1-3.6

OLIeHKa AOCTUKCHUSA METANPCAMETHBIX PE3YyJIbTATOB
OCYIIECTBIISIETCS] aIMUHUCTpaLie 00pa3oBaTeNIbHON Op-
raHnu3alru B XO04€ BHYTPEHHET'O MOHUTOPUHTI A

YcTHbI onpoc
TecTtuposanue
IIpakTnueckue pa-
OOTBI
IIpesenTanus
@poHTANBHBIN
onpoc
KonTponpHas pa-
6ota

KommyHukaTnBHbIe YHHBepcaabHble YueOHbIe aeiicTBus (KYVY/]

KYV] 1.1-1.3
KYV] 2.1-2.6

OLIeHKa AOCTUKCHUSA METANPCAMETHBIX PE3YyJIbTATOB
OCYIIECTBIISIETCS] AIMUHUCTpaLie 00pa3oBaTeIbHOW Op-
raHnu3alru B XO04€ BHYTPEHHET'O MOHUTOPUHI A

YcTHbI onpoc
Tectuposanue
IIpakTnueckue pa-
OOTBI
IIpesenTanus
@poHTaANIBHBIN
onpoc
KonTponpHas pa-
6ota

PerynsiTuBHble YHHUBepcaJibHble YueOHble aeiicTeus (PYVY/):

PYV] 1.1-1.5
PYV] 2.1-2.4
PYV] 3.1-3.5

OLIeHKa AOCTUKCHUSA METANPCAMETHBIX PE3YyJIbTATOB
OCYIIECTBIISIETCS] AIMUHUCTpae 00pa3oBaTeIbHOU Op-
raHu3alu B XO04€ BHYTPEHHET'O MOHUTOPUHI A

YcTHBII 0npoc
TecTtuposanue
IIpakTnueckue pa-
OOTBI
IIpesenTanus
@ poHTANBHBIN
onpoc
KonTponrHas pa-
Gota




