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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 08.02.01 CTPOMTENBCTBO M SKCIUTyaTalMsl 31aHANA U COOPYKEHHIA. .

1.2. Ilean u nmJIaHWpyeMble Pe3yJbTaTbhl OCBOCHHUSI pado4eil MporpamMmbl
y4eOHOro npeamera

1.2.1. Iesn paGo4eii nporpaMmmsbl y4e0OHOTO peaMeTa

Conepxanne pabodeli mporpaMmel y4eOHOTO PeaMETa « XMMUsD» HaIpaBJic-
HO Ha JOCTW)KEHUE CIIEAYIOIINX LETIEN:

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

- (OpPMUPOBAHUE U PA3BUTHE MPEACTABICHHUA O HAYYHBIX METOAAX O3HAHHMS
BEUICCTB U XUMHUUYECKUX PEAKLMIA, HEOOXOIUMBIX JUIsl TPUOOPETEHHSI YMEHUN OPU-
€HTUPOBATHCS B MUPE BELLECTB U XUMUYECKUX SBJICHUH, UMEIOIIMX MECTO B IPHU-
poae, B IPAKTAYECKON U MOBCEAHEBHOM JKU3HMU,

- Pa3BUTHE YMEHUI U CIIOCOOOB AEATEILHOCTH, CB3aHHBIX ¢ HAOMIOIEHUEM
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 PI'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 IPABONOPSIAKY

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 M MO3HABATEJbHBIX MOTHUBOB B MOJIYYEHUU M MOCJIEAYIOIIEM aHAJIW3€ 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 OLICHUBATb CUTyalllul, 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 STHUX 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 MBIILIEHHs, CO3IaHUH LEJOCTHOTO MPEACTaBICHUS 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 ISl COBPEMEHHOW 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 MEIUIMHBL, OOECIIEYEHUN YCJIOBHH YCIEMIHOTO TPyAa M 3KOJOTHYECKU
KOM(OPTHOM KU3HHU KXKAOTO WIeHA O0IEecTBa

JIP 4.4.

€CTECTBEHHO-Hay4YHass 'PaMOTHOCTb. MOHMMAHHUE CYLIHOCTH METOJOB IMO3HAHMS, UC-
MOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh IOJy4aeMble 3Ha-
HUSI JUI aHaJM3a M OOBSICHEHHUS SIBJIGHUH OKPYIKAIOINEro MHpPa U MPOUCXOISIIUX B
HEM HM3MEHEHUH, yMEHHUs NenaTb OOOCHOBAHHBIC 3aKIIOUEHHS HA OCHOBE HAYYHBIX
(hakTOB ¥ MMEIOIINXCS JAHHBIX C LEJIBI0 TOJTYUEHUs TOCTOBEPHBIX BHIBOJIOB

JIP 4.5.

CIIOCOOHOCTb CAMOCTOSITENIBHO MCIOJIB30BATh XUMUYECKUE 3HAHUS 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 COOTBETCTBUU C JKU3HEHHBIMU I10-
TpeOHOCTSIMU

JIP 4.8.

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

JIP 5. ®uznueckoe BOCIIUTAHHE

JIP S.1

NMOHUMAaHHUE LEHHOCTEH 370pOBOTrO M 0Oe30macHOro obpasa KU3HH, HEOOXOIMMOCTU
OTBECTCTBCHHOI'O OTHOLICHHUA K CO6CTBeHHOMy (1)I/ISI/I"IGCKOMY " ICUXUYECCKOMY 310pPO-
BbIO

JIP 5.2

coOmoaeHne nmpasui 0€30MaCHOTO OOpAINEHUs C BEIECTBA-MH B OBITY, TIOBCEIHEBHOM
JKU3HU U B TPYOBOM AESITEIbHOCTH

JIP 5.3

MOHUMAaHNE LIEHHOCTH MPABWJI WHAMBUAYAJIBHOTO U KOJUIEKTHBHOTO 0€30MacHOro Io-
BEJICHUS] B CUTYALUsIX, YITPOXKAKOLINX 340POBBI0 U KU3HHU JIIOAEH, OCO3HAHUS MOCIE-
CTBHH M HETIPUSATHUSI BPEIHBIX MPUBBIYEK (YHOTPEOJCHUs! aJKOTONsl, HAPKOTHUKOB, KY-




| penus

JIP 6. Tpynosoe Bocnutanue

KOMMYHUKAaTHBHAsA KOMIICTCHTHOCTbL B yLIe6HO-I/ICC.]'IeI[OBaTeJ'IbCKOI\/'I JCATCIIbHOCTH,

AP 6.1 OOIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTHX BHIAX AESITEIbHOCTH
JIP 6 | YCTAHOBKA HA AKTHBHOE YHACTHE B PELICHHH MPAKTHYECKHMX 3afad COLIMaIbHON
) HANPABJICHHOCTH (B PAMKaX CBOEH IPYMIIbI, TEXHUKYMA),
JIP 6.3 | WHTEPEC K MPaKTHIECKOMY H3YHEHMIO ngo@eccnﬁ Pa3JIMYHOrO poja, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHUs IPEIMETHBIX 3HAHUH 110 XUMUU
JIP 6.4 YB@KEHUE K TPYAY, JIOISIM TPYAA U Pe3YyJIbTaTaM TPYAOBOU AEATEIbHOCTU
TOTOBHOCTb K OCO3HAHHOMY BBIOOPY MHAMBHIYAJIBHOH Tpaekropuu obpasoBaHus, Oy-
JIP 6.5 aymeit mpodeccuu u peaau3alnuu COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YUETOM JIMY-
HOCTHBIX HHTEPECOB, CITOCOOHOCTEH K XMMHH, HHTEPECOB M MOTpedHOCTEH 00ImecTBa
JIP 7. Jkoaornyeckoe BOCIUTAHHE
c(pOPMHPOBAHHOCTb HKOJIOTUYECKOH KyJbTYphl, MOHUMAHHE BJIUSHUS COLIUAJIBHO-
JIP 7.1 SKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJHON U COLUAIBHONU CPEeabl, OCO3HA-
HUE r100aJIbHOTO XapaKkTepa YKOJOTHYECKUX MPoOIeM
Jp 7 | OcosHaHuA HEOOXOIMMOCTH HCIOJNB30BAHUS AOCTIDKEHHH XUMHH JUJIsl PELICHUS BO-
IIPOCOB PALMOHAJIBHOTO MPUPOAOIIOIB30BAHUS
AKTUBHOTO HENPUATUA NEHCTBUH, NPUHOCSINNX Bpe OKPY Karoleil mpupoaHOil cpene,
JP 7.3 YMEHHUS NMPOTHO3UPOBATh HE-OJaronpHuATHBIE SKOJIOTUYECKUE MOCIENCTBUS MPEIIpU-
HUMAaEMBbIX JEHCTBUHI U NPEAOTBPAILATH UX
HaJIU4YMsl Pa3BUTOTO HKOJIOTMUYECKOTO MBIIIJIEHHS], SKOJOTH-Y€CKOM KYJBTYpPBhI, OIbITa
I[P 7.4 | ACATEIbHOCTH SKOJIOTHYECKON HaNpaBJI€HHOCTH, YMEHHUsl PYKOBOJCTBOBATbCS UMH B

MO3HABATEJIbHONW, KOMMYHUKATHBHON U COLMAJBHON MPAKTHKE, CIOCOOHOCTH U yMe-
HUsI aKTUBHO MPOTHBOCTOSITH HIEOJIOTHH XeMO(oOrH

OcBoeHue coaepxaHus y4eOHOro npeamera « Xumus» o0ecrneunBacT J10CTH-
JKEHUE 00YYArOUUMUCS CIICAYIOMUX MeTanpeaIMeTHbIX PE3YJIbTaTOB:

Ilo3HaBaTenbHbIE YHHBepcabHble YueOHble aelictBus (IIYVY/]):

11VV]] 1. basoevie nocuyeckue oeiicmeust

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

nmyvya1.z ONpPENENATh e AeATEeIbHOCTH, 3a1aBasi NapaMeTpel U KPUTEPUU UX JOCTHKE-
HUsI, COOTHOCUTb PE€3YJIbTaThl AESTENbHOCTH C NOCTABJIEHHBIMU LIETAMHU

nyvjail3 WCTIOJIB30BATh NPU OCBOCHUH 3HAHUHN MPUEMBI JIOTHYECKOTO MBILIJICHHS

nyvyal.4 BBIJIEJISITh XapakTepHble MPU3HAKU MOHSITUM M YCTaHABJIMBATh UX B3aUMOCBSI3b,
UCTIOJIb30BaTh COOTBETCTBYIOIINE TOHSTHS Al OOBSCHEHHUS OTAENBHBIX (PaKTOB
U SIBJICHUH

IHYYA 1.5 BBIOMPATh OCHOBAHMS U KPUTEPHH IS KJIACCH(PUKALIMU BEUIECTB U XUMHUYECKUX
peakuuii

IIYYA 1.6 yCTaHABJINBATh MPUYNMHHO-CIEICTBEHHBIE CBSI3U MEXIY HN3ydaeMbIMH SIBJIEHUS-
MU

nyyai.7 CTPOHTH JIOTUYECKHE PACCYXKAEHUS (MHAYKTUBHBIC, NENyKTHBHBIE, MO aHAJO-

T'M1), BBIIBJIATD 3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPHUBAEMBbIX SIBJICHU-
X, POPMYJIUPOBATH BBIBOJBI M 3AKIFOUEHHSI

nyviais NPUMEHATh B MNPOLIECCE MO3HAHUS HCIOJB3YEMblE B XHUMHH CHUMBOJHYECKHE

(3HaKOBBIE) MOJIENH, TIPEOOPA30BLIBATE MOMEIBHBIEC MPENCTABIECHUS] — XUMUYE-
CKHUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMU4YecKasi popMyIia, ypaBHEHHE XUMHUYECKOM
peakuuu — TPH PEeIleHNH Y4eOHBIX MMO3HABATENbHBIX U MPAKTHYECKHUX 3ajad,
NPUMEHSTh Ha3BAaHHBIE MOJIEJNbHbIE MPENCTABICHHS Ui BBIIBJICHHS XapaKTep-




| HBIX MPU3HAKOB U3YyYA€MBIX BEIICCTB U XUMHUYICCKUX 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 LETH U 33Ja4H UCCICIOBAHUS, UCIIONb30BATh MMOCTABJIEHHBIE 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 yMEHHsl HAOJIOIaTh 32 XOIOM TMPO-
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 MCCIIENOBATENILCKON U TIPOCKTHOMH AesITeNbHO-
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(POpMAMK (HAYYHO-TIONMYJISIpHAS
JUTEPATypa XUMUYIECKOTO COMEPIKAHMS, CIIPaBOYHbIe TOcoOus, pecypcsl UHTep-
HETa), aHATM3UPOBATh HH(POPMALHIO PA3IHMYHBIX BUIOB H (OPM MPENCTABICHHUS,
KPUTUYECKH OLICHUBATh €€ JIOCTOBEPHOCTh 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 Pa3JIMIHBIX NOUCKOBLIX CUCTCM

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
uHpopMaLuel: MPUMEHSITh MEXIPEeAMETHbIC ((PU3MUECKHEe U MAaTEeMaTHYECKUE)
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€ AHajora H/Wiu
IVCKYCCHH, BBICKAa3bIBATh UMEH, (POPMYJIHPOBATH CBOU MPEIJIOKEHUS OTHOCH-
TEJILHO BBINOJHEHUs] NPEAJIOKEHHON 338241

KYV] 1.2

BBICTYIATh C MPE3EeHTALMe pe3yJbTaTOB MO3HABATENbHON NesATENbHOCTH, MOTY-
YEHHBIX CAMOCTOSATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUU
XUMHYECKOT'0 HKCIIEPUMEHTA, MPAKTUIECKOH pabOThI MO MCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pPeajH3aluy y4eOHOro mpoekra u GopMyIupoBaTh BBIBO-
Ibl TI0 pe3yJibTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MTyTEM COTJIACOBAHUS MO3ULUM
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 3aJa4d, KOHTPOJIUPOBATh U 1O Mepe HeoOXo-
JUMOCTH KOPPEKTUPOBATh MPenIaraeMblii airTOPUTM JSHCTBUI MPH BHITIOTHEHUH
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. YMeHus1 COBMECTHOM IeITEJIbHOCTH

KYV 2.1

MOHMMATh U HCIOJb30BATh 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 METOABI COBMECTHBIX JEHCTBUH C YIETOM OOIINX 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 ¢ YUETOM MHEHHH YHYaCTHHKOB, OOCYKAaTh Pe3yJIbTaThl COBMECTHOH pado-
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 MO3UIUKU HOBU3HbLI, OpUT'HAJIb-
HOCTH, HpaKTH‘{eCKOfI 3HAYHUMOCTH

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 (POpMYyNIHPOBaTH COOCTBEHHBIC 3aa4l B OOPa30BATEIbHON NESITEIb-
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

IenaTh OCO3HAHHBIA BBIOOP B HOBOH CHTyallMH, apryMEHTHPOBaTh €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 HUX PA3PELIEHHUH;, BHOCUTb KOPPEKTUBBLI B CBOKO NESTENb-
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 HENOCTATKH M JTOCTOMHCTBA, 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], BKJIFOYAIOIIEr0 CHOCOOHOCTh MOHHUMATh CBOE HMOLIOHAIBHOE
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, CITOCOOHOCTD aaanTUupoOBaTbCd K 5MOLMOHAIIb-
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 CNOCOOHOCTh MOHMMATh 3MOLIMOHAJBHOE COCTOSIHHE
APYTUX, YYUTHIBATH €r0 MPU OCYLIECTBICHHH KOMMYHHKAIMH, CIOCOOHOCTh K




COYYBCTBHUIO U COTICPC)KUBAHUIO

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

APYTUMH JIFOABMU, 3a00THTHCS, MPOSIBIISITH MHTEPEC U Pa3peInaTh KOHQIUKTHI

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

TpP 1

cpOPMHPOBAHHOCTD MPEACTABICHUNA: O XUMHUYECKOH COCTABIISIONIEH €CTECTBEHHOHA-
YYHOW KapTHHBI MHpPA, POJH XUMHU B MMO3HAHWUHU SIBJICHUH NPUpPOABI, B GopMupoBa-
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

TIpP 2

BJIQICHUE CUCTEMON XUMUYECKUX 3HAHWUH, KOTOPast BKJIKYAET: OCHOBO-MOJIAraroue
MOHATUSA (XVUMHYECKUN 3JIEMEHT, aTOM, JJICKTPOHHas o0OJiouka aTtoma, s-, p-, d-
3JIEKTPOHHBIC OPOUTAIIN aTOMOB, HOH, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIb-
HOCTb, CTENICeHb OKHCJICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHAs MAacca, MOJSIPHBIN
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, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS, KPHUCTA-
JYecKast pererka, THIIBI XUMHYECKHX peaxiuii (oKHCTHUTENBHO-
BOCCTAHOBUTEJNIbHBIC, 5K30- U HHIOTEPMHYECKHE, PEaKIMU HOHHOro oOMeHa), pac-
TBOP, SJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, SJIEKTPOIUTHUYECKAs] IHUCCOLHUAIMSA, OKHCIIHU-
TE€Jb, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKON PEaKINH, XUMHUECKOe PaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPHs] XMMUYECKOTO CTPOEHUS] OpPraHMYeCKHX BemecTB A. M.
bytneposa, Teopus 3NEKTPOJUTUYECKON Aucconuanuy, nepuonndeckuii 3akox . H.
MeHnneneeBa, 3aKOH COXPAaHEHHsI MAcChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3BIK
XUMHH, (AKTOJNIOTHYECKNE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJyUYeHUU U Oe3omac-
HOM HCIIOJIb30BAaHUH BKHEHIINX HEOPTAaHUYECKUX U OPTaHUYECKUX BEIECTB B OBITY
U IPAKTHYECKON AESATEIbHOCTH YEIOBEKa

TIpP 3

C(I)OpMI/IpOBaHHOCTb YMeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MMPU3HAKU 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
CCTCCTBECHHOHAYYHBIX NIPEAMETOB

TIpP 4

cOPMHUPOBAHHOCTb YMEHHIT UCIIOIH30BATH HAMMEHOBAHUS XUMHUYECKUX COeTHHEHUI
MEKIYHAPOIHOTO COK3a TEOPETHUECKOW M MPHUKIATHON XHUMHH W TPUBHAbHBIE
HA3BaHUS BAKHEHIINX BEIIECTB (ITHJICH, alleTHJieH, TuiepuH, GeHomn, Gopmanbae-
U7, YKCYCHAsl KUCIIOTa, TJMIIMH, YrapHbIH ra3, YIJEKUCHbIA ra3, aMMHaK, raieHast
W3BECTh, HErallleHasl H3BECTh, MUThEBAsl COMA U APYIHX ), COCTABIISTH (HOPMYIIbI HEOP-
raHUYeCKUX ¥ OPraHUYECKHUX BEINECTB, YPABHEHUSI XUMHUECKUX PEAKIIHiA, OObICHSATH
UX CMBICI, MOATBEPKIATh XapaKTEPHbIe XMMUYECKHE CBOICTBA BEIIECTB COOTBET-
CTBYIOIIMMU SKCTIEPUMEHTAMH U 3aMUCSIMH YPABHEHHUI XUMHUYECKUX PEeaKIIii

TpP 5

c(OPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAJIEKHOCTh M3YYCHHBIX HEOpra-
HUYECKUX U OPraHUYECKHX BELIECTB K OMPENEEHHBIM KJ1accaM U IPyInaM COequHe-
HUI, XapaKTepU30BaTh UX COCTAB U BAXKHEHLINE CBONCTBA, ONPENEATh BUIAbI XUMU-
YeCKUX CBs3ell (KOBaJICHTHAs, WOHHAs, METAJUIMYeCKas, BOIOPOAHAs), THIbI KPU-
CTAJUTMUYECKHUX PEIIETOK BEUIECTB, KIACCH(PUITMPOBATS XUMUYECKHE PEAKIIUU

TIpP 6

BJIaJICHHE OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHMSA BELIECTB U XMMHUYECKHX SIBJIC-
HUi (HaOMoIeHNe, U3MepEeHHe, SKCIEPUMEHT, MOZICIINPOBAHNE

TIpP 7

c(pOPMHPOBAHHOCTh YMEHHMH TNPOBOAUTH PAaCUeThl MO XUMHYECKUM (opMysaMm Hu
YPaBHEHMSIM XUMHUYECKUX PEAKLUIN C HCIIONb30BaHHEM (PU3NIECKHUX BEJIUMYHH, XapaK-
TEPU3YIOIINX BEIECTBA C KOJMYECTBEHHOH CTOPOHBI: MAacChl, 00beMa (HOPMaJIbHbIE




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,

TIpP 8

cOpMHPOBAHHOCTh YMEHUH IJIAHUPOBATH M BBINIOJIHITh XUMUYECKUN YKCTIEPUMEHT
(mpeBpalIeHusl OPraHUYECKUX BEINECTB MPHU HATPEBAHHH, MTOJYUSHHE STHIICHA U U3Y-
YeHHe €ero CBOWCTB, KAUeCTBEHHbIE PEaKLUU Ha ajbAeTuAbl, KpaxMmal, YKCYCHYIO
KUCJIOTY, €HAaTypalusi OeNKOB MPHU HArpPeBaHUH, LIBETHBIE PEAKLIUH OENIKOB, MPOBO-
IUTh PEAKIUHU MOHHOTO OOMEHA, OMpeAessiTh CPeNy BOIHBIX PACTBOPOB, KAUECTBEH-
HbIE pEaKkIUu Ha Cyjb]ar-, KapOOHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHUS; pe-
aTh KCIEepUMEHTaJbHbIC 3a1a4un 1o TeMaM "Mertambl" u "Hemerannsl") B cooT-
BETCTBUU C INPABHJIAMH TE€XHUKH OE30MaCHOCTH INpU OOpaIeHNH C BEINECTBAMU U
71a00paTOpHBIM 00OPYIOBAHUEM, TPEACTABISATh PE3YJIbTAThl XHMMUYECKOTO SKCIIEePH-
MeHTa B (JOpME 3aIiCH YpaBHEHUH COOTBETCTBYIOIIMX peakUuil U GopMyInpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTaTOB

TIpP 9

c(OPMHPOBAHHOCTP YMEHHsSI AHAJIN3UPOBATH XUMHYECKYI0 HH(GOPMAIHMIO, TO-
Jy4aeMYI0 M3 pa3HbIX HCTOUHUKOB (CPEenCTB MaccoBol nHpopmauunu, cetb MHTEpHET

" Ipyrue);

TIpP 10

cpOpMHPOBAHHOCTh YMEHUH COONIOATh MPaBUa 3KOJOTHYECKH LIEIeco00-pa3HOro
MOBENIEHUS B OBITY U TPYAOBOU JNESTENBHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3I0POBbsI
Y OKpY>Karoulell NpUPOJHON Cpelbl, YUUTHIBATh OMACHOCTb BO3AEHCTBUS HA JKUBbBIE
OpraHU3Mbl OMNPENEICHHBIX BELIECTB, MOHUMAs CMBICI MOKa3aTess MpeaeabHON 10-
MyCTUMOW KOHUEHTPALIUU

MpP 11

il OOyHaroLIMXCsl ¢ OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3J10POBBs: C(HOPMHPOBAH-
HOCTb YMEHHUSI IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOAAX TO3HAHUS Be-
LIECTB U XMMUYECKUX SIBJICHUIN

TpP 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 3aHATHS 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. OpraHuyeckasa xmmua
Tema 1.1. Mpegmer
OpraHMYecKOW Xummuu.
Teopus XMMuYyeckoro
CTPOEHMA OpraHuyeckux

COEANHEHWNI.

Tema 1.2.
YrnesoLOpOAbI.

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

CopepyaHue yue6HoOro matepuana, nabopaTopHble U NPaKTUUYECKUE

paboTbl, camMocToATe/IbHAA paboTa obyyaroumuxcs

Cofiep>kaHune yue6HOro matepuana

1

MpeamMeT OpraHNWYeCcKoW XMMUKM: ee BO3HWKHOBEHWE, pa3BUTUE W 3HAYEHUE B
NONYYeHWM HOBbLIX BELW ECTB W MaTepnanoB. TeOpUA CTPOEHUS OpraHWYeckKux
coegnHeHun A. M. byTtnepoBa, €€ OCHOBHble MNONOXeHUA. CTPYKTYpHbIE
hopmMynbl opraHumyeckux Bewects. Fomonorusa, nsomepumsa. XuMmmuyeckas CBA3b
B OpPraHuYeckux coegnHennax: kpatHol e ceasn, O —m TT—cBA3N.
MpepcTtaBneHne 0 knaccudgukauum opraHmvyeckux Bewects. HomeHknatypa
OpraHMyecknx CoOeuHeHMWIi.

B T. 4. npakTnyeckne n nabopaTopHble 3aHATUSA

NNa6opaTtopHoe 3aHsTne Nel MogenupoBaHine MONEKYyn OpraHMYyecKknx Bel ecTB.
CamocTtoATenbHaa paboTa obydarownxcs

BbinonHeHune WHOWBUAYANbHOIO NpoOeEKTa

Cofep>xaHue y4ebHoro matepuana

1

AfNKaHbl: cocTaB M CTpOEHMe, TOMONOrM4Yeckuit psg. MeTaH UM 3TaH
npocTedwne npefcraBuTenyu ankaHoB: (u3nyeckue M XUMUYECKMe CBOICTBA
(peakuum 3amel eHWss W TOPEHWUs), HaxoXjeHwe B nNpupode, NoNyuyeHue U
npumMeHeHue.

ANKeHbl: COCTaB M CTPOEHME, TOMONOTNYECKUIA pafg. STUAeH W NPONUNeH -
npocTeiilune npeAcTaBUTeNU ankeHoB: (hM3MYeckMe W XMUMUYeCKne CBOWCTBA
(peakuum rUApUpPOBAHMA, TanoreHMpoBaHua, rugpataunu, OKUCNEHUSs U
nonumepusaunum), NnoNyuyeHue U NnpuMeHeHue.

AnkagueHbl. byTapueH-1,3: cTpoeHue, BaXHeWlWnWe XUMUYecKkne CcBOWCTBA
(peakums nonumepusaumumn). MonyyeHne CUHTETUYECKOTO Kayuyyka N Pe3uHbl.
ANKWHbBI: COCTAB U OCOGEHHOCTN CTPOEHUA, TOMONOTNYECKUA PAA. ALETUNEH -

O6bem akap.
yac/B T. Y. B
thopme
NpPaKTUYeCcKOWn
NOArOTOBKM
3
68/34
4

14

dopmupyemble
pesynbTaThbl
0by4eHus

NP 1.1-1.4
NP 2.1-2.3
NP 3.1-33

nyy/p 3.1-3.6

KYY[ 2.1-2.6

PYY[ 3.1-35

MpP 1.2

NP 3.1-33
NP 4.1-4.8
NP 5.1-53
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, (u3mueckue wu
XUMHYECKHEe  CBOHCTBa  (peakWM  THIPUPOBAHUS,  TaJOr€HUPOBAHMUS,
TUAPATALMY, TOPEHHST), TTIOJTyUYeHHE U IPUMEHEHUS.

5. | Apennl. benson: cocraB, crpoeHue, (U3NUECKHE W XHUMHYECKHE CBOWCTBA
(peakuM TaJOr€HUPOBAHUS W HUTPOBAHMA), MOJYYEHHE M NPUMEHEHUE.
Tonyon: cocraB, cTpoeHue, (U3NUECKUE M XHUMHUYECKHE CBOWCTBA (peakuuu
raJOreHUPOBAaHUsI U HUTPOBAHHMSA), MOJNYYEHHE M MPHUMEHEHHE. TOKCHYHOCTh
APCHOB. T'eneTnueckasi CBs3b YIJII€BOAOPOAOB, NPHUHALICKAIIUX K PA3JIMYHBIM
KJIACCAM.

6. |IIpupongnble wHCTOYHMKM yrieBogopoaos. Ilpupoanelii ra3 W NONyTHBIE
HedTsHble ra3el. HedTh u €€ nmpoucxoxnenue. CriocoObl nepepadoTku HePTH:
NEPEroHKa, KPEKUHT (TePMHUYECKUH, KaTaTUTHYeCKHil), mupoin3. [IpoaykTel
nepepaboTkn HepTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH U B OBITY.
KaMeHHBIH yroib 1 IPOIYKTHI €ro NepepadoTKHU.

B T. 4. npakTHYecKHe U JIA0OPATOPHbBIE 3AHSITHSI 8
Jlaboparoproe 3ansTe Ne 2. O3HakomuieHHe ¢ oOpasLami, IUIACTMACC, KaydyKOB H
PE3UHBL
Jlaboparoproe 3ansTue Ne3. MopenupoBaHHe MOJEKYJI — YIJIEBOAOPOAOB H
raJIOr€HONPON3BOAHBIX.
IlpakTnueckoe 3ansatue Ne 1. IlonyyeHue sTuaeHa U U3y4EHUE €ro CBOMCTB.
IlpakTnueckoe 3amsitue Ne 2. BplMHCIEHHs MO YPAaBHEHUIO XUMHUYECKOH peaKLUU
(Macchl, oObeMa, KOJNMYECTBA HMCXOMHOTO BEIIEeCTBA MO W3BECTHOH Macce, o0beMmy,
KOJINYECTBY OJTHOTO U3 M3BECTHBIX BEUIECTB WJIM POIYKTOB PEAKLIUH)
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
raJloreHOBOJIOPONIaMHU, TOpPeHHe) mpumMeHeHue. BomoponHasi cBsizb. JleiicTBue TP 7.1-7.4
METAaHOJIa M OTAaHOJA HAa OpPraHu3M uYejoBeka. MHOroaTOMHbIE CHUPTBL nyva1.s81-1.8
DTHUJIEHTIMKOIb U THLEPHH. JIeliCTBIE HA OPTaHN3M Y€JIOBEKA. gzzi g}gg

®enon. ToxcuunocTs Genona. [Ipumenenne denona.




2. | Anpperunsl U KeToHbL. PopManbaerua, aneTanbIeru. CTpoeHne, pU3nIecKre
U XUMHYECKHE CBOHCTBa (peakUMU OKHCICHHS W  BOCCTAHOBJICHUS,
KAQ4eCTBEHHBIE pEAaKIHH), MOJIyuYeHHe M MpPUMEHEHHEe. ALETOH: CTPOCHHE,
¢bu3nvecKne 1 XUMHUYECKHE CBOMCTBA, MOJIyUYeHHE U TPUMEHEHNE.

3. | OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KUCJIOT. MypaBbUHAast U yKCyCHas
KUCJIOTBI: CTpOeHHe, (U3NYecKne M XuMH4eckne cBoiicTa. CteapuHOBas U
OJIETHOBAs! KMCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, X MOIOIIEE ACHCTBHE.

4. | CnoxHble 3pHUPbI KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIIOT. I MAPOIN3 CIOKHBIX
s¢upos. Kupsl. ['maponus xupos. IIpumenenne sxupos. buonorunueckas poib
JKUPOB.

5. | YraeBoasl: coctas, kiaccupukanys yriaeBoaos (MOHO-, M- U TOJIHCAXAPHIBI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOSHHS MOJIEKYJIbL,
¢du3nveckne U XMMUYECKUE CBOWMCTBA (B3aMMOAEHCTBHE C TUAPOKCHUAOM MEIU
(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, TUAPOJIN3, HAXOXKICHUE B IPUPOAE 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 CITUPTOB.

Jlaboparoproe 3ansaTne NeS5. CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBI

IlpakTnueckoe 3ansitue Ne 3. BplUMCIEHHs MO yPAaBHEHUIO XUMHUYECKOH peaKLUU
(Macchl, oObeMa, KOJNMYECTBA HMCXOMHOTO BEINECTBA MO W3BECTHOH Macce, o0beMmy,
KOJINYECTBY OTHOT'O U3 M3BECTHBIX BEUIECTB WM MPOIYKTOB PEAKLIUH)

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

CamocrosiTesibHast paboTa o0y4yaromuxcs

12

Brimonnenne HHAWBUAYAJBHOI'O IIPOCKTA

Tema 1.4.

Coaep:kaHue yueOHOro MarepuaJa




AzoTconepkatiue 1. | AMuHBl. MeTHIaMUH U aHIINH. COCTaB, CTPOEHHE, (PU3HUECKIEe 1 XUMUYECKHE
OpraHu4ecKue CBOHCTBA (TOpEHHUE, B3aMMOICHCTBHE C BOJON U KUCJIOTAMH)
COCAMHEHUSI. 2. | AMUHOKHCIIOTBI KaKk aM(pOTepHble OpraHUYecKHue CoequHeHus. Pusnueckue u
XUMHYECKHE CBOWCTBA aMHUHOKUCIOT (Ha mpuMepe rimuuHa). bronornueckoe
3HaueHue aMUHOKMCIOT. IlenTuabl.
3. | benkum kak mnpUPONHBIE BBICOKOMOJEKYJIPHBIE coennHeHus. llepBuunas,
BTOPHYHAs] M TPETUYHAsI CTPYKTYpbl OeNKOB. XMMHYECKHE CBOICTBA OEIKOB:
TUAPOJIN3, IEHATYPALIUs], KAUECTBEHHbIC PEAKLIUU Ha OCJKH.
B T. 4. npakTHYecKHe U JIA00PATOPHbIE 3aAHITHS -
CamocTrosiTesibHAs padoTa 00yuaromuxcs 3
BrInosHEHNE MHAMBUTY ATBHOTO IPOEKTA
Tema 1.5. Copepkanue y4eGHOro MaTepmuajia JIP 3.1-3.3
BricokomornexynspHble 1. | OcHOBHBIE TOHSTHS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH: 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
COEAMHEHHUH — NOJIUMEPHU3aLs U MOJTUKOHACHC AL 1 nyyna1.81-1.8
ITnacTMacchl (MONMUATHIIEH, TTOJUIPOIIIIEH, TOJIUBUHUIXJIOPUA, TTOJHUCTHPOI). 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, BHUCKO03a), CHHTeTHYECKHE (KAampoH U 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. Ilepumommueckunt | 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 opOuTanssM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPHUOIOB. DJIEKTPOHHAS nyva1.s81-1.8
J. U. Menneneena. KOH(UTYpaIKs aTOMOB. Mnyva2.1-2.4
3. | Dnextponnas o0oysouka. DHEPreTHUECKHE 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 Ileproguueckas cucreMa XMMHYECKUX 3J1€MEHTOB /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 HM3MEHEHHUs] CBONCTB XHUMUYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMM TPOCTBIX M CJIOKHBIX BEINECTB IO TPYNIAM U TMEPUONaM.
3HaueHUe NepruoINIeCKOro 3aKk0Ha B pa3BUTUH HayKH.
B 1. Y. lIpakTHyeckue u JadopaTopHblie 3aHATHSI -
CamocTrosiTesibHAs padoTa 00yuaromuxcs 4
BrinonHeHne HHANBUAYAJIBLHOIO POEKTA
Tema 2.2 Crtpoenne | Cogep:kaHue y4eGHOro MaTepHuaaa JIP3.1-3.3
BELIECTBA. 1. | Ctpoenne BemecTBa. XHUMHUYECKass CBsI3b. Buabl XUMHYECKOW 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
akuenTopHsblii). BomoponHas ¢Bsi3b. BaleHTHOCTh. DIEKTPOOTPUIIATEILHOCTb. yya1.81-1.8
2. | Mexanu3m o0Gpa3oBaHMsl HOHHOM CBsi3U. VIOHBI: KAaTHOHBI M AaHUOHBL. 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. VMCTUHHBIE U KOJUIOWAHBIE PAacTBOPBHI 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. | Knaccuduxamus HEOPraHUYECKUX COEAUHEHHUI. Kucnotsr 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

peakums.  Krnaccudukamumss  XUMHYECKUX — peakuuid 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, €€ 3aBUCHMOCTb OT pa3in4HbIX (akTopoB. OOpaTumbie yy I 181-18
peakuuu. XUMHUYECKOe paBHOBecHe. DakTOpbl, BIMSIOIINE 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. KHCJAas, HeWTpaibHas, wmenouHas. [lonsatue o I;%g %%%g
BonopoaHoMm mokasarene (pH) pacteopa. Peakiu nonnoro oomena. ['uaponus 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. I[IpakTHyeckue u JadopaTopHbie 3aHATHSA 8
Jlaboparoproe 3ausitue Ne 6 IlpoBenenue peakuuii HOHHOTO OOMEHa.
Jlaboparoproe 3ansitue Ne 7 OmnpeneneHue Cpenbl pacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAJIBbHOIO MHANUKATOPA.
IIpakTrueckoe 3ansaTue Ne 4 Biustaue pa3nudHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOM
peaKIuu.
IIpaktuueckoe 3ansaTue Ne 5 PacueTbl ¢ MCHOJIB30BAHUEM IMOHATHUS «MAaccoOBasi IOJIS
pPacTBOPEHHOI0 BellecTBay. PacueTel MO ypaBHEHMsSIM XUMUYECKHUX pPEaKkLUi, B TOM
YHCJIe TEPMOXUMUYECKHE PACUETHI.
CamocTrosiTesibHAs padoTa o0yuarommuxcs 12
BrinonHeHne HHANBUYAJIBHOTO NPOEKTa
Tema 2.4 Hemerambl Copep:xkaHue yueOHOr0 MaTepHAaJIa 8 JIP3.1-3.3
1. | Hemeramnsl ITonoxenue Hemetawios B Ilepuonndeckoi cucreMe XUMHUECKHUX 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'agorensl. Puznueckue U XUMHYECKHUE CBOWCTBA 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. XHMHUYECKHE CBOWMCTBA KHUCJIOpPOJa M €ro  COEAUHEHUH. 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 ~KHUCIOT, BOAOPOAHBIX coeanHeHuil). 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. Amiorponus docdopa.
Xumnueckue — cBoiictBa  (ochopa u  ero  coenuHeHWH  (OKCHOB,
KHCJIOPOZICONEPIKAIUX ~KHUCIOT, BOAOPOAHBIX coeanHeHuil). Ilpumenenune
BAKHEHIINX €ro COEAUHECHUN.

IToarpynna yriepona. ®@usnueckue cBONCTBA yriepoaa, KpeMHuUs. AJNIOTPONHUs
yriepona. XMMHYECKUe CBOMCTBA yriepoaa, KPEMHHUs 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 PelmeHne O5KCHEPUMEHTANBHBIX 3aAad IO TeMe

«Hemerannen»

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 pusudeckre cBoricTBa MeTaios. CrutaBbl P 7.1-74
METAJIJIOB. DJIEKTPOXUMHUYECKUN psifl HanpspkeHnid MetaiuioB. OOmmme 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
J. 1. MenneneeBa, CTpoeHHEe UX aTOMOB. Pu3nyuecKkue U XUMUYECKUE CBONCTBA KYY I 2126
LIEJOYHBIX METAJJIOB, MAarHus, KajblUus W HX coequHeHui. lIpumenenue 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, LUMHKA B llepuomnyeckoll cucTeMe XUMHYECKHX TpP 1-12

anementoB JI. WM. Mengeneera. Dusmdeckne U XUMHUYECKHE 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. Pusnuyeckue U XMMHUUYECKHE 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. PU3NYECKUE U XUMUYECKHE CBONMCTBA XpOMa U €0
coeanHeHuil. [IpuMeHeHne XpoMa 1 €ro COeIMHEHUH 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 3ansaTue Ne 9 B3ammopelicTBie ruipoKCcHIa aJIOMHHHS 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
JKU3Hb. 1. Ponp xumum B oOecrmeueHUH SKOJOTMYECKOH, HHEPreTHUeCKOH U MHINEBOM g ‘5‘}‘5‘2
0e30MacHOCTH, Pa3BUTUN MeTULMHBI. [IOHITHE O HAYYHBIX METOAAX NMO3HAHUS 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 MHUpPE BEIIECTB MU MaTEPHAJIOB. BAXXHEWIIHNE CTPOUTENIbHBIE 4 {g;’ﬂ i%ig
MaTepuaibl, KOHCTPYKLIMOHHblE MaTepHualibl, Kpacku, CTEKJIO, KepaMHKa, 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 OE30MacHOr0 HCIOJIb30BAHMS TPETNapaToB 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/M4YecTBy Obydarowmxca (CTonbl, NapTbl, CTYy-
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 cuctema XMMmnyeckmnx anemeHToB . 1. MeHaeneesa;

- 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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https://book.ru/book/949121
https://book.ru/book/949024

5. KOHTPOJIb N OLUEHKA PE3YJIbTATOB YYEBHOI O NMPEAMETA

PesynbTaThl

n3yyeHns
yuyebHOro
npegmeTa

MpP 1

MpP 2

MpP 3

MpP 4

MpP 5

MpP 6

Kputepuu oLeHKHN

MNpP. MNpegmeTHbIEe pe3ynbTaThbl
- 3HAHWEe W NMOHUMAaHWe PONN XMMWUYECKOW cocTaBnAlo-
Wweit B pasnnyHbiX chepax 4eATeNbHOCTH;
- 3HaAHWe W NOHWMAaHWe NpaBua 3KONOTMYECKN 060CHO-
BAHHOTO OTHOWEHNA K CBOEMY 3J0P0Bbi0 U NPUPOSHOI
cpege;
-NMpUMeHeHMe NpaBua O YHKLUOHANbLHOW TPaMOTHOCTH
4NA pelweHna npakTuyeckux 3agau
- 3HaHWe W BNajeHWe XUMMWUUYECKUMMN 3HAHUAMM ANA 06b-
SCHEHMA CBOWCTB, cOCTaBa, MNONY4YEHUA XMMUYECKNX CO-
eAVHEHNI;
-NPUMEHEHWE XUMUYECKUX 3HAHUN ANA 6e30NacHOro uc-
NoONb30BaHNA BaXHEWW MX HEOPTaHMYeCKNX M opraHuye-
CKMX Bel ecTB B ObITY W NpakTMYeCcKkOl AeATeNbHOCTH
YyenoBeka;
- D YHKLWOHANbHOCTb XMMWYECKOW rPamMoTHOCTH
- 3HaHWe W BbIABMEHME XapakTepHbI X NPU3HAKOB W B3au-
MOCBS3b U3YUYEHHbI X MOHATWIA NpU ONMCaHWU CBONCTB
BELWEeCTB M UX NpeBpaL eHunii;
- 3HAHWE U MPUMEHEHUE XapaKTePHbIX XUMUYECKUX NPpK-
3HakOB MPW BbIABMAEHWM B3aWMOCBA3N C MOHATUAMM U
npefcTaBAeHUAMN LPYTMX €CTECTBEHHOHAay4YHbIX nNpef-
MEeTOB.
- 3HaHWe, NOHMMAaHMe U UCNONb30BaHWE HAUMEHOBAHMWIA
XUMMUUYECKNX COEJUHEHNA MeXYHAapOAHOrO cCOl3a Teo-
peTuyeckol W NpUKNALHOW XUMUN U TPUBUAbHbIE
Ha3BaHNs BaXHEWLW NX BEL eCTB;
-3HaHWe W NOHUMAHUE XUMUYECKNX CUMBONOB NpU CO-
CTaBNeHUN POPMYN HEOPTAaHMYECKNX N OPraHMyecKnx
BELW eCcTB, ypaBHEHNA XUMUUYECKUX peaKymii;
-MPUMEHEHNE HAWUMEHOBAHNS XUMUYECKNX COELUHEHNIA
npu oNuCcaHMM COOTBETCTBYH W NX 3KCMEPUMEHTOB 1 3a-
nucein ypaBHEHNN XUMNYECKNX PeakLUWNit;
- PYHKLMOHANBHOCTD XUMWNYECKON TPaMOTHOCTH
3HaHUe N NOHWMaHUe NPUHAANEXHOCTU U3YUYEHHbIX He-
OpraHMYecKknx W OpraHNYecKkUX BelWecTB K ONpeAeeH-
HblM Knaccam W rpynnaMm COEAUHEHUN;
-MPUMEHEHMNE 3HAHWIA Npu
onpeAeneHUN BULOB XUMUYECKUX CBA3EIA, TUNOB KpW-
CTanM4yecknx pelleTok BEL eCTB;
-MPUMEHEHNE 3HAHNA Npu Knaccumkayumm XuMmyecknx
peakuymii
-3HaHWEe MW NOHMMAHNE OCHOBHbIX METOAOB HAY4YHOTO NO-
3HaHWA BEWecTB M XUMUYECKUX ABNEHNIA;

dopMbl N Me-
TOAbl KOH-
TPONA U OLeH-
KW pe3ynbTa-
TOB 06yyeHus

TeKywuin KoH-
TPONb METOAOM
yCTHOTO onpoca,
AnddepeHunpo-
BaHHbIN 3ayeT



MpP 7
MpP 8
MpP 9
MpP10
MpP 11
MpP 12
NP 1.1- 1.4
NP 21-23
NP 3.1-3.3
NP 4.1- 4.8
NP 5.1-5.3
NP 6.1-6.5

-NPUMEHEeHMe 3HAHWNIA NPpN BNAagEHNN OCHOBHbLIMM METO-
JaMMW Hay4YHOTO MO3HAHMSA BEUW ECTB U XUMUYECKNX ABNE-
HUiA

- 3HAHWEe N NOHMMAHME NPWU NPOBEAEHUN PacyeToB No
XUMUYECKUM popMynaM M ypaBHEHUAM XUMUUYECKNX pe-
aKyuim;

-NPUMEHEHWE CUCTEMHbBIX XUMUUYECKUX 3HAHNI ANa npu-
HATUA PELW EHUA B KOHKPETHBIX XU3HEHHbI X CUTYyaALNAX,
CBSI3aHHbIX C BEW €CTBAMU U UX MPUMEHEHUNEM

- 3HaHUE M NNaHWpOBaHWE XO04a XMMMUYECKOTo 3Kcmepwu-
MEeHTa;
- NPUMEHEHUE YMEeHWA NaaHMpPOBAaTb W BbIMONHATbL XM -
MUYECKUIA 3KCMEepUMEHT B COOTBETCTBWM C nNpaBunamu
TEXHUKN 6e30macHoOCTW npu o6pal,eHnn ¢ Bew ecTBamu u
nabopatopHblM 060pyfOBaHNEM;
-NMpUMEHeHWe YMEHUI NpeAcTaBNATb pe3ynbTaThl XUMMK-
YecKoro akcnepumeHTta B popmMe 3anucu ypaBHEHUR cO-
OTBETCTBYO W NX peakuuit m hoOpMynnpoBaTh BbIBOAbl Ha
OCHOBE 3TUX Pe3ynbTaToB;
- 3HaHMe W BRAfeHNe XMMMUYECKUMMU 3HAHUAMN AN 06b-
ACHEHWsa CBOICTB, cocTaBa, NONYYEHUA, NPUMEHEHUA XU -
MUUYECKUX COEAUHEHNN;
-NpUMEHeHne YMEeHNA aHann3mpoBaTb XMUMUYECKYI WH-
hopmaymnio, nonyyaeMmyrw M3 pas3HblX UCTOYHUKOB;
- YHKLMOHANBHOCTb XUMWYECKOA TPAMOTHOCTH
- 3HaHWe W NOHWUMAaHUe NpaBUA 3KONOTNYECKN LLenecoob-
pa3Horo NOBefeHUs B ObITY M TPYLOBOW LEATENbHOCTU B
Lenax COXpaHeHWs cBOero 340pP0BbA U OKpYXato W ei
NPUPOAHON cpefbl;
- 3HaHWe W NOHMMAaHMe ONacHOCTM BO3JEWCTBUA HA XU -
Bble OpraHM3Mbl ONpejeNeHHblX BeWecT, CMbicia noka-
3aTens npefenbHOW JONYCTUMON KOHLEHTpaLuum;
- MPUMEHEHNe CO6NKAEeHMA NPaBUN 3KONOTUYECKN Lene-
coobpa3Horo noesefeHns B O6bITY W TPYLOBON feATENbHO-
CTU B LeNnAx COXpaHeHWs CBOEro 340POBbSA W OKpyXalo -
Wwed NpUpoAHON cpeflbl
- 3HaHWe M NOHWUMaHWe 06 OCHOBHbLIX AOCTYNHbIX METO-
4aX NO3HAHWA BEWEeCTB M XUMUYECKUX ABAEHNIA;
-NpUMeHEeHUEe 3HAHMIH 06 OCHOBHbIX LOCTYMHbIX METOAX
MO3HAHWUSA BELWECTB U XUMUYECKUX ABAEHNI
-3HaHWe W NOHUMAaHUe 3anucell xuMuyeckux opmyn;
-NMPUMEHEHWE B NCNONb30BAHUMN PeNibeh HO-TOUEYHON
cuctembl 0603HauyeHunit /1. bpaiingd gna sanucu xummnye-
Ckux chopmyn

J1P JINYHOCTHbIE pe3ynbTaThl

JlocTuxXeHne NNYHOCTHBIX Pe3ynbTaTOB HE BLIHOCUTCSH Ha YCTHBIW onpoc
WTOTOBYI OLEHKY 06Gyvyatllw nxcs, a ABAAETCA NpeaMeToM TecTupoBaHue
oL eHKM 3 hekTMBHOCTH BOoCcnMWTaTenbHo- [pakTuyeckue pa-
obpa3oBaTeNnbHOW AeATENbLHOCTN 06pa3oBaTeNbHO opra- 60Thl
Hu3auum u ob6pasoBaTeNbHbIX CUCTEM pPasHOro YpPOBHA. MpeseHTayms

OueHKa NUYHOCTHLIX pe3ynbTaToB 06pa3oBaTeNbHON Ae- O pPOHTANbHBbI i



JIP 7.1-7.4

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

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] aIMUHUCTpae 00pa3oBaTeNbHON 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 PE3YJIbTATOB
OCYIIECTBIISIETCS] AIMUHUCTpaLie 00pa3oBaTeIbHOW Op-
raHnu3alru B XO04€ BHYTPEHHET'O MOHUTOPUHI A

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

PerynsiTuBHbIe YHHUBepcaJibHble yueOHble neiictus (PYY/I):

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







