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1. IACHIOPT PABOYEHM TPOI'PAMMBbBI YYEBHOI'O ITPEJIMETA
XUMUs
1.1 OobaacTb NpUMEeHEeHUs MPOrPAMMBI

Peanuzanus cpegnero obuiero oopazosanus B npenenax OIl CITO nmo nporpamme
MOJATOTOBKM CIEIUAIUCTOB CPEIHEro 3BeHAa 1o crenuanbHocTH «15.02.16
TexHonmoruss MammHOCTpoeHus’» B cootBerctBUM ¢ @DPI'OC  CIIO no
crienrabHOCTH «15.02.16 TexHONIOrHs MAITMHOCTPOCHUS», C YUETOM TPeOOBaHUN
®I'OC cpeanero oOmiero oOpa3zoBaHusl, YTBEPKIEHHOTO IpUKkazoM MUHOOpHayKH
Poccun ot 17.05.2012 Ne 413 u denepanbHoil 00pa3oBaTeIbHONW MPOrPaMMBI,
YTBEPKJICHHOM nprka3zoM Munnpocsenienust Poccuu ot 23.11.2022r. Ne1014.

1.2 O0mas xapakTepucTuKa yde0HOro npeamMera XumMus

XuUMHUS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPaeT 0coOyk0 pojib B
COBPEMEHHOW LUBUJIM3AIMU, B CO3AaHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYpHI.
TecHO B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMHM HayKaMHu, XUMHUS CTala
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KM3HU KakJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa HAa pEUICHUE
rJI00AbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHBbI 3JOPOBBA.

B cootBercTBUM € OOMMHU MHENSIMH W NPUHIMIIAMH CPEAHEr0 OOIIEero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOAMMYI0 UM i  BBIPAOOTKH MHPOBO33PEHUYECKHUX
OPHUEHTHPOB, YCIECIIHOTO BKIIOYEHHUS B JKW3Hb COLIMYMA, HPOJOJDKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBngomuMu  mpenMera  «XUMHs) — SBISIOTCA  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOW XUMHH (C BKIFOYEHHUEM 3HAHWU U3 OOIIeld XUMUM) U
OPraHNYECKON XUMUHU.

[lonx HOBBIM yIJIOM 3peHus B TIpeaMmere «XuMus» 0a30BOro ypOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
TEOPETUYECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBaX U
XAMHUYECKOU PEAKIIUU.

Envnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NPHUMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX IpoTeKaHusi jaomnosHsercs B Kypcax 10 m 11 kiaccos
IIEMEHTAMH COJEP)KAHMS, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W NPHUKIAJHOU
XapakTep.

1.3. Hean uzyyeHust yaeOHOro npeamMera XuMus

['MaBHBIMU LIETIAMH U3YYEHUS TIpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10-11
KJI.) SIBJISTFOTCSL:

1. QopMupoBaHue CHUCTEMbl XMMHYECKHMX 3HAHUA Kak BaKHeHIIen
COCTaBJIAOUIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOW JiexKat
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KITFOUEBBIC TOHATHSA, (DyHIAMEHTAJIbHBIC 3aKOHBI M TEOPUH XHMHH, OCBOCHUE
A3blKa HAyKH, YCBOGHHE W TOHUMAHUE CYIIHOCTH JOCTYMHBIX O0O0OIIEeHU
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTHS U
CTaHOBJICHHS;

2. (ppopMUpOBaAHUE U Pa3BUTHE MPECTABICHUN O HAYUYHbBIX METOJIaX MO3HAHUSA
BEIIECTB M XUMHMUYECKUX pEaklnil, HEOOXOAUMBIX IJisi MPUOOPETeHHs YMEHUU
OPHEHTUPOBATHCS B MUPE BEIIECTB U XMMHUYECKUX SIBICHUM, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MOBCEIHEBHON KU3HU;

3. pa3BUTHE YMEHUH U CIIOCOOOB ACATEIHHOCTH, CBA3AHHBIX C HAOIIOJCHUEM
U 00BSICHEHHEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MPABHII 0€3011aCHOTO
oOparreHus ¢ BEIecTBaMHu.

4. amanrtanus OOyYaromuXxcsi K YCJIOBHUSM JIWHAMUYHO Pa3BHBAIOMIETOCS
Mupa, (popMUpOBaHME WHTEIJICKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pPELIECHNU B KOHKPETHBIX KWU3HEHHBIX CUTYalUSX, CBA3AHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

5. QopmupoBaHue y oOydYarouIMXcsi KIIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE [JIsi Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: pEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGbOpMaIH,
HEOOXOAUMBIX [JIsi MPUOOpPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TO3HAHMM XUMHUM, a TaKXKe JUIsl OIEHKUM C TMO3ULUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKA U IPUPOIHYIO CPENY;

6. pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHOOPETATh HOBBIE
3HAHMS TI0 XUMHUHU B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpeMEeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI TIOMCKA U aHaiu3a y4eOHOU U
HAYyYHOMOMYJSPHON MHPOPMALIMY XUMUYECKOTO CO/ICPKAHUS;

7. ¢opMupoBaHME U pa3BUTHE Y OOY4YaIOIIMXCA AaCCOLUMUATUBHOTO U
JIOTUYECKOTO MBIIUICHHs, HAOII0JaTEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIUMBbI, B YACTHOCTH, MPH MJIAHUPOBAHUH U MPOBEJICHUN
XUMHYECKOT0 IKCIIEPUMEHTA;

8. BOCIUTaHHE Y OOyYalolUXcsi YOEKIEHHOCTH B TyYMaHUCTUYECKOU
HAIPaBJICHHOCTH XWMHH, €€ BAaXHOW POJM B PEHICHUH TJIOOATBHBIX MpoOeM
pallMOHAIILHOTO MPUPOIOTIOJIb30BAHMS, TTONOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3JI0POBBIO, a TaKKE MPUOOPETEHUS OIBITA
WCIIOJb30BaHUsl TOJYYEHHBIX 3HAHUW JUISl TPUHSITUS TPAMOTHBIX PEUICHUN B
CUTYyAallUsIX, CBSI3AHHBIX C XUMUUYECKUMH SIBICHUSAMU

1.4 Mecto yuyeOHoro npeamera B crpykrype IHIICC3:

VYueOHsbIil npeaMet «XuMUs» ABISAETCS YUYCOHBIM MPEIMETOM 00s3aTeIbHON
npeametrHor obnactu  «EcrectBennbie Haykw»y @DI'OC  cpeanero oOriero
o0OpasoBaHws.



B yue6nom miane IITICC3 yueOHbIi mpeaMer «XuUMUsS» BXOTUT B COCTaB
00111600pa30BaTENbHBIX YYCOHBIX JUCIIUILIAH.

[Ipu sTOM wu3ydeHue yueOHOro mnpeameTra XUMHUS NTPETYCMOTPEHO Ha
0a30BOM ypOBHE U HAIPaBJIEHO Ha JIOCTUKEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB.



2 IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YUYEBHOI'O
IMPEAMETA XUMMUAA

JINMYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE peE3yabTaTbl OCBOCHMUS MpeaMeTra «XUMHSD» OTPaXKarT
c(hOpMHUPOBAHHOCTh OTMBITA ITO3HABATEIILHOW W MPAKTUYECKON JESITEIBHOCTH
00ydJaronmxcs Mo peajn3aliy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpa:knaHCKOTr0 BOCIUTAHMS:

OCO3HaHUS  OOy4YalIIMMHUCS  CBOMX  KOHCTUTYLIMOHHBIX  TpaB H
00s13aHHOCTEM, YBa)KEHUS K 3aKOHY M MPABONOPSAKY;

OPEACTABICHUS O COLMAIbHBIX HOpPMax M IMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JIEATEIHBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENIbHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh U NPUHUMATh MOTHUBBI, HAMEpPEHUSs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCITUTAHUSA:

LHEHHOCTHOIO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTCUYECTBECHHOM XMMUH;

YBaXEHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPHUH M TPAKTUIECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUH, KPOMOTIUBBIX  OSKCHEPUMEHTAIBbHBIX  IOWCKOB,
MIOCTOSTHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;

MHTEpECca M II03HABATEJIbHBIX MOTHUBOB B MOJYYEHUU M MOCIEAYIOUIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO ITOBEACHUS;

CIIOCOOHOCTH  OLICHMBATh  CHUTyalldd, CBSI3aHHbIE C  XHUMHUYECKUMH
ABJICHUSIMU, U NPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh HAa MOpPaJIbHO-
HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHUE M MOCTYNKU CBOMX TOBAPUILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITUX
MOCTYMKOB;

4) dpopMupoBaHNS KYJbTYPHI 310POBbS:



NOHMMAHUSA IIEHHOCTeH 370poBOro u 0Oe3omacHOro obpasza >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONIICHHS K COOCTBEHHOMY (H3WYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOI0/IeHUs MpaBuil 0€30MacHOro OOpallleHusi C BellecTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYJOBOU JESITEIILHOCTH; IOHUMAHUS TICHHOCTH TPABHII
WHIUBUYAIbHOTO ¥ KOJUIGKTHBHOTO OE30MacHOTO TOBEJEHUS B CHUTYaIHX,
YIPOKAIOWIKNX 3J0POBBIO U KU3HHU JIFOJCH;

OCO3HAHUS TOCJIEICTBUA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOTOJIs, HAPKOTHKOB, KYPEHHUS;

S) TpynoBoro BOCHHMTAHHMA: KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B
y4e0HO-MCCIIeIOBATENILCKON ACSITEIbHOCTH, OOIIECTBEHHO IMOJIE3HON, TBOPUYECKOM
U IPYTUX BUJAX EATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUH TMPAKTUYECKUX 3a7a4d
COIMAJIbHOM HAIPaBJIEHHOCTH (B paMKaX CBOEr0 KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YYSHHUIO Mpodeccrii pa3imaHOTO POIa, B TOM
qHCIie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHUSA K TPYY, JIOISIM TPYJla ¥ pe3ysibTaTaM TPYAOBOH NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYaJIbHON TpPaeKTOPHU
obOpasoBanms, Oymymel npodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) PK0JIOTMYeCKOTr0 BOCIUTAHMS

AKOJIOTHUYECKU IIEJIeCO00pa3HOr0 OTHOMICHHSI K TMPHUPOJAE, KaK HCTOUYHUKY
CYIIIECTBOBAHMUS KU3HH Ha 3eMIe;

MOHUMAaHUs TJI00ATBPHOTO XapaKTepa JKOJOTUYECKUX MPOOIeM, BIUSHUS
IKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIIMATILHOM CPEIbl;

OCO3HAHUS HEOOXOIMMOCTH WCIOJIB30BAHUS JOCTHKCHUN XUMHUU JJIS
pEIICHHS BOMIPOCOB PAIMOHATILHOTO TPUPOIOTIOIH30BAHUS;

AKTUBHOTO HENPUATHS JEWUCTBUWM, MNPUHOCAIIMX BPEH OKPYKAKOUIEH
NPUPOJTHON Ccpefie, YMEHHS TMPOTHO3UPOBATh HEOIArOMPHUSATHBIC SKOJIOTHUECKHE
MIOCIICACTBHSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAIIATh UX;

HIAYUS ~ PAa3BUTOTO  DKOJIOTUYECKOTO  MBIIUICHUS,  OKOJIOTHYECKON
KYJbTYpbI, ONBITa JAESITEILHOCTH JKOJOTUYECKOW HAIMpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHHKATUBHON WM COIMATBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHUN
xemooouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;



NOHMMAHUS CHEIU(PUKA XHMHUU Kak HayKH, OCO3HaHUs €€ pOJu B
(OpMHUPOBAHNUN PALUOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKPYXalOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuHu MpoOJeM COXPAaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0OCOOOM 3HAYUMOCTH XHUMHUHU [JIsl COBPEMEHHOMU
HABWIM3ALMU: B €€ TIyMaHHCTHUYECKOM HANPABICHHOCTH W BAXHOM pOJM B
CO3IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbI, PEIICHUHU II100aNbHBIX TPOOIIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, IUILEBOU U
HKOJIOTUYECKON O€3011aCHOCTH, B Pa3BUTUM MEIULMHBI, OOECIIEUEHUM YCJIOBHH
YCIEIHOT0 TpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXJOro YJeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKpY)KAIOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUM, YMEHHUS J1eJaTh 0OOCHOBAHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4HbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENb0 IOJy4YEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJb30BaTh XHUMHUYECKUE 3HAHUS s
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpEeCca K NO3HAHUIO U UCCIIE0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa30BaHHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM Tpy/a B pa3M4HbIX cepax NpoPpeccuoHaTbHON
NEATEIbHOCTH

METAIIPE/IMETHBIE PE3VJIbTATDBI
OsBi1aseHue YHHBEpPCAJIbLHBIMH I0O3HABATEIbLHBIMH A€HCTBUAMMU:

bazosvie nocuueckue Oeiicmeus: caMOCTOATENBHO (OpPMyYIHpOBaTH U
aKTyaJTu3UpoBaTh MPOOJIeMy, BCECTOPOHHE €€ paccMaTpUBaTh; ONMPEACNAThH IENn
NEeATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX JOCTHKEHHUS, COOTHOCUTH
pe3ynbTaThl JEATEIBHOCTH C IIOCTaBICHHBIMM LEISMH; HCIIONB30BaTh IIPU
OCBOCHMM 3HAaHUN NPHUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICIATh XapaKTEpPHbIC
OPU3HAKKM T[OHATUH M  YCTaHABIMBATh WX B3aUMOCBSA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME TOHATUS Al OOBSICHEHHUS OTIEIbHBIX (DAKTOB U SIBICHUMH;
BbIOMpaTh OCHOBAHUSA U KPUTEPHUH JUIA KIACCU(PUKALUU BEIIECTB U XUMHUYECKHX
peaklnii; yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU; CTPOUTD JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, J€TYKTUBHBIE, IO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMsI B paccMaTpUBAEMBbIX
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ABJICHUAX, (OPMYJIHMPOBATh BBIBOJABI M 3aKJIIOUEHHUS; MPUMEHSATH B MPOIECCE
MO3HAHMS, WCIOJIB3yeMblE B XHWMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJIEINH,
npeoOpa3oBbIBATh MOJETbHBIC TPEACTABICHUS — XHUMHUYECKUNW 3HAK (CHMBOJ)
DIIEMEHTa, XUMHYecKas (opMylia, YpaBHCHHE XHMHUYECKOW pPEaKIUH — TIpH
pelieHny y4eOHbIX T[O3HABATENBHBIX U TPAKTHUYECKUX 3a/ad, IPUMEHATH
HA3BaHHBIE MOJIEJIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHI.

baszosvie uccnedosamenvckue Oeiicmeus: BIAaJeTh OCHOBAaMH METOJOB
HAY4YHOTO TO3HAHHWS BEUIECTB M XUMHUYECKHX PEakIuii; GopMyIupoBaTh LEIH U
3ala4il  WCCJICIOBAaHMS, WCIOJIb30BaTh TIOCTaBICHHBIE W  CAMOCTOSITEIHLHO
chopMyJIMPOBaHHBIE BOMPOCH B KaUYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI IS
dbopMUpOBaHUA THUIOTE3bl MO TMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKICHHI; BIaJ€Th HABBIKAMH CaMOCTOSITENILHOTO TJIAHUPOBAHUS W MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIUpOBATH
00001IIeHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICOBAHHUS,
COCTaBIISAITh OOOCHOBAaHHBIM OTYET O TpojaeNaHHOW paboTe; MpUOOpETaTh OIBIT
YUEHUYECKOW MCCIEAOBATEILCKOM W TPOEKTHOH JACSITENbHOCTH, TMPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY MOHMCKY METOJOB pPEIICHUs
NPAKTHYECKUX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOAOB MMO3HAHUSI.

Paboma ¢ ungopmayueri. OpUEHTUPOBATHCS B PANUYHBIX HCTOYHHKAX
uHbopMaluu (Hay4dHO-TIOMYJISipHAsl JUTepaTypa XHUMHUYECKOTO COAEp KaHMA,
CIpaBOYHBIE TMMOCOOUWs, pecypchl HHTepHeTa), aHaTM3UpPOBaTh WHGOPMAIUIO
pPa3sIUYHBIX BHIOB HW (QOpPM TIPEIACTABICHUS, KPUTHYECKH OIEHUBATH €&
JIOCTOBEPHOCTh M HEMPOTUBOPEUYMBOCTH, MPHOOPETATh OIBIT HCIOJIb30BAHUS
WHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH ¥ Pa3lWYHBIX TOWUCKOBBIX
CHUCTEM; CaMOCTOSITEIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMYy MPEICTABICHUS
uHpopMaiuu (cxembl, rpaQuKu, AUArPaMMbl, TaOJHUIBI, PUCYHKH U JpPYyTHE);
UCIOJIb30BaTh HAYUYHBIM S3bIK B KAa4eCTBE CPEJCTBA IpPHU paboOTe ¢ XUMHUYECKOU
uHpopMaIren: NpUMEHATh MEXIpeIMeTHbIe ((hU3NYECKHUe U MaTeMaTHYECKUE)
3HaKH U CUMBOJIBI, (hOpMYIbI, a00peBHATYpbI, HOMEHKJIATYPY; HCIOJIb30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH.

OBiageHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH  Y4eOHBIMH
ACHCTBUAMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOl TEMbI B XOJ€ AUaora U/uin
JIUCKYCCUM,  BBICKa3blBaTh  HJEH, (OPMYyJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKECHHOMN 3a1a4H;

BBICTYIIaTh C TIPE3CHTAIlMEH pEe3yNbTaTOB IMMO3HABATEIHHOU AEATEIHHOCTH,

IMMOJYYCHHEBIX CAMOCTOATCIbHO UJIM COBMECTHO CO CBEPCTHHUKAMU IIPH BBIITOJIHCHUU
10



XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HMCCIICIOBAHUIO CBOWCTB
W3y4aeMbIX BEINECTB, peaau3alud YIeOHOT0 MPOeKTa U (POPMYIHPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAaHUN IMyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHEHUSIMH.

OsJaaenue YHHUBeEpPCAJIbHBIMH PeryJsiTHBHbIMU y4eOHBIMU
JefiCTBUSIMU:

CaMOCTOSITENILHO IUIAHUPOBATh W OCYIIECTBIISITH CBOKO TTO3HABATEIIBHYIO
NeATEILHOCTh, Ompenesisas e€¢ Ienu W 3aJadyd, KOHTPOJIHMPOBATH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TIpeajaracMblii  alrOpUTM JACHCTBUN TNpH
BBITIOJIHCHUH YYEOHBIX UM HCCICAOBATCIIbCKUX 3ajad, BBIOMpaTh HamboJiee
3G (EeKTUBHBIH CIOCO0 WX pemieHUs ¢ Y4YETOM IONYYCHHUS HOBBIX 3HAHHHA O
BEIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HA OCHOBE CaMOaHAIN3a

Hn CaMOOILICHKMH.

IMPEIMETHBIE PE3VYJIBTATEHI
- ¢(OPMHUPOBAHHOCTh MPEJCTABICHUNA O MECT€ XMMHUHU B COBPEMEHHOM Hay4HOU
KapTUHE MHpa; TOHMMAaHUE POJM XUMUU B (POPMUPOBAHUM Kpyrozopa u
(GyHKIHMOHATIBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHUs] MPAKTHUECKUX 3a/1a4;
- BJAQJACHUE OCHOBOIIOJATAIOIIMMHA XUMHWYECKHUMH TOHATUSMH, TEOPHUIMU,
3aKOHAMM W 3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;
- BJAQJCHUE OCHOBHBIMH METOJAMHU HAYyYHOIO ITO3HAHUS, HCIIOJIb3YyEMbIMH B
XUMHH: HaAOJIOJEHUEM, OINHCAHUEM, HW3MEpPEHUEM, OHKCIEPUMEHTOM; YMEHHE
o0pabathiBaTh, OOBSICHITH PE3yNbTaThl MPOBEACHHBIX OIMBITOB U JIENAaTh BBHIBOIDI;
TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSATH METOAbl TO3HAHUSA NPU S5 peUIeHUH
IIPAKTUYECKUX 3a]1a4;
- c()OPMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIC OLEHKU U MPOU3BOJIUTH
pacueTsl 0 XUMUYECKUM (POpMyJiaM U YpaBHEHHSIM;
- BJIaJIcHUE TIpaBUJIaMU TEXHUKH O€30MaCHOCTU MPH MCHOJIb30BAHUM XUMUYECKHUX
BEILIECTB;
- c(OpMHUPOBAHHOCTh COOCTBEHHOW MO3UIMU IO OTHOLIEHUIO K XHUMHUYECKOH
uH(pOopMaIuK, MOTy4aeMON U3 Pa3HbIX HCTOYHUKOB;
- chOpMHpPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYIO
uH(popMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOMU
KOMMYHUKaIu, THTepHET U apyTruXx);
- chOpMHpPOBAHHOCT,  YMEHHUW  COONIOAATh  MpaBWjia  DKOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEIIX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIIEHHBIX BELIECTB, IOHUMAs
cmpicn mokaszarens [IJIK, moscHaATh Ha mpumepax crnocoObl YMEHBUICHHS U
IIPENOTBPALLIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA,
- g oOydaronMxcsi ¢ OrPaHMYEHHBIMU BO3MOXKHOCTSMH 3[I0POBbS: YMEHHUE
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NPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHWS BEIIECTB W

XUMHUYECKUX SIBJIICHUI;

- IS CIENbIX U cIaboBUIAIIMX OOyYaIOIIMXCA: YMEHHE MCIOIb30BaTh peibedHO

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nys 3anucu xumuueckux Gopmyi.
3CTPYKTYPA U COAEPKAHME YYEGHOI'O IPEIMETA XUMUSA

3.1 O0beMm yueOHOro npeamera XuMus U BUAbI Y4eOHOH padoThl

Bun yuyeO6Hoii padoThI O0bem

4acoB
O0beM pabdoThHI 00YyYAIONIMXCS B AKAJIEMHUYEeCKHX Yacax (Bcero) 78
O0bem paborbl oOy4yamOmIMXc BO B3aMMOJCHCTBMH € 78

npenojaanaresgemM (Bcero)

B TOM 4YHCIJIC:.

JIEKIIUHA 40

71a00paTOPHOE 3aHATHE 38

CamocrosiTesibHasE  padora  oOyuawmierocssi  (Bcero) ¢ -
000CHOBaHHMEM pacuyeTa BpeMEHH, 3aTPAYMBAEMOI0 Ha ee
BbIINIOJITHEHHE

B TOM 4YHCIJIC:.

U3y4YeHHE y4yeOHOro/TEOpEeTUYECKOro marepuaina (1Mo KOHCIEKTaM -
JIEKIIMI ), U3y4eHUE OCHOBHOM U JIOTIOJIHUTEJIbHOMN JIUTEPATyPhl

IMOATOTOBKA K IIPAKTUYICCKUM U J'Ia60paTOpHLIM 3aHATUAM -

BBIIIOJIHCHUC MHANBUAYAJIbHOI'O WJIM I'PYIIIIOBOI'O 3aidHUA -

MOATOTOBKA K MPOMEXKYTOUYHON aTTeCTAllUU, KOTOpasi MPOBOJIUTCS B -
dbopme qud. 3aueta

MOJITOTOBKA pedepaToB, MPE3eHTALUN U COOOLIEHUIN -

Koncyabranuu -

IIpomexxkyTouyHasi arrecrauus B gopme
Ne 1 cemectp — npyrue Gpopmbl KOHTPOIIS
No 2 cemectp - nuddepeHmpoBaHHbIN 3a4eT

N —

CamocrosiTenpHast paboTa B o01ieoOpazoBarenbHOM IuKIe coriaacHo PI'OC
CIIO 1o crienuanbHOCTH HE TIAHUPYETCS, HO BBITIOIHACTCS 00yJaIONTUMHCS KaK
JOMAIIHee 3a/1aHue.
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3.2 TemaTuyecKkni IVIAH U COAEPKAHUE YUeOHOT0 MpPeaAMeTa XUMHUS

TemaTn4yeckue 6,10KkH, OcHoBHOe cogepkaHHe O0b | OcHoOBHBIC BUIBI 1eSITEIbHOCTH 00y4Yao1merocs
TeMBbI eM
yaco
B
1 2 3 4
Paspea 1. OBIIASA U HEOPTAHUYECKASA XUMHUSA 30
Tema 1.1. Cojeprxanue JEeKIUU
IHepuoguuecknii 3akoH | 1| Xumudeckuit anemeHT. AToM. CocTaB aToma, H30TOTIBI. PackppiBaTh CMBICT H3y4aeMbIX MMOHATHI (BBISBISATH
U NepruoaIHYecKast DneKkTpoHHas 0007104Ka. DHEPreTUYeCKre YPOBHH, UX XapaKTepHbIE IPU3HAKN), YCTAaHABJIUBATD UX
cucrema /I.H. MOAYpPOBHU. ATOMHBIC OpOUTANH, S-, p-, d-, f-371€MEHTHI. B3aUMOCBSI3b. PaCKpbIBaTh CMBICII IEPUOUUECKOTO
MenpeJieeBa. OcobeHHoCTH pacipeaeeHns HIEKTPOHOB M0 OpOUTAIISIM B 3akoHa JI. . MeHneneeBa U 1EMOHCTPUPOBATH €TI0
Crpoenne aTtoma. aTOMax MaJibIX ¥ OOJIBIINX MEPUOO0B. DIEKTPOHHAS CHCTEMaTU3UPYIOLLYI0, O0BICHUTEIbHYIO U
KoHGUrypamus atoMoB. [leproandecknii 3akoH 1 IPOTHOCTUYECKYIO PYHKINU. XapaKTepU30BaTh
[Tepuonuueckas cuctema XuMu4eckux 3neMenToB /1. W. 2 3JIEKTPOHHOE CTPOCHHE AaTOMOB XMMUUYECKUX

MenneneeBa. CBsi3b EpUOANYECKOTO 3aKOHA U
[Tepuoauueckoit CUCTEMbI XUMUYECKHX SJIEMEHTOB C
COBPEMEHHOM Teopuel CTpOeHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOWCTB XUMUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX

HUMU MPOCTHIX U CIOKHBIX BEHICCTB I10 T'PYIIIaAM U IICPHUOAAM.

3HaueHue NEPUOANYECKOrO 3aKOHA U CUCTEMBI XMMHUYECKUX
anemeHToB J[.M. MenneneeBa B pa3BUTUHU HAYKHU.

CamocrosrenbHas paboTa 00y4aronxcs:

2JIEMEHTOB 1—4 nepuoaoB, NCNOJB3Ys OHATHS S-, P-,
d-37eKTpoHHBIE OPOHUTANIN, YHEPTETUYECKHUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUH 110
nepuonaaMm u rpynmnaM Ilepuoanaeckoit cucremst /1.
H. Meuneneena
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
4aco
B
1 2 3 4

1. ITonroroBka noky1agoB 1o TeMe «lIpeanocbulku OTKpBITHS

[Teprnonnueckoro 3akoHa» M co00mEeHn Ha TeMy «OTKpBITHE

J.1. MenneneessiM Ilepuoanueckoro 3akona u [lepuoanueckoi

CHUCTEMBI XUMHYECKUX JIEMEHTOBY.

2. BolllosIHEHNE YIIPa)KHEHNUSI HA CBOWCTBA MJIEMEHTOB U UX

COEIMHEHUH B 3aBUCUMOCTH OT PACIOJIOKEHUS B IEPUOINYECKON

cucreMe. 3arnojHEHUEe SHEPTeTUYECKUX YPOBHEH aTOMOB

3JIEMEHTOB MaJIbIX EPHOJIOB.

Tema 1.2. Cojeprxkanue JEeKIUN
Crpoenue BemecrBa. | 1| CtpoeHue BemecTBa. XUMHUYECKas CBsI3b. Buibl (koBajgeHTHAs PackpeiBaTh CMbICT N3y4aeMbIX MOHATHH (BbIAEIATH

HETOJsIpHAs U MOJIsipHasi, HOHHAs!, MeTAJJTNYeCKasi) U UX XapaKTepHbIE MPU3HAKH) U IPUMEHSTH 3TU
MeXaHU3Mbl 00pa30BaHUS XUMUYECKOM CBsI3U (OOMEHHBIN 1 MOHATUS ITPU ONMCAHUM COCTAaBA U CTPOCHMS
JIOHOPHOAKLENTOPHBIN). Bogopoanas cBsizb. BaneHTHOCTD. BEIIECTB, /IS OOBSICHEHUS OT/ICIHHBIX (PAKTOB U
DJIEKTPOOTpULIATENBHOCTh. CTeNeHb OKucaeHus. KaTuoHbl 1 saBiaeHu. OnpenensTh BUIbl XUMAYECKOHN CBSI3U
aHUOHBL. BelecTBa MOJIEKYISPHOrO U HEMOJIEKYJIIPHOTO 2 (KOBaJICHTHOM, MOHHOW, METAIITNYECKOMH,
CTpOE€HUSA. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. | UIIbI BOJIOPOIHON) B COCTMHEHUSX; TUI KPUCTAIUTAYECKON
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBa BellecTB. [lonsTue o PEMETKU KOHKPETHOTO BemiecTBa. OnpenensiTh
JTUCIIEPCHBIX cucTeMax. MICTUHHBIE pacTBOPBI. BAJICHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX
KonuuecTBeHHbIE XapaKTEepUCTUKU PACTBOPOB (MaccoBasi A0 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO COCTaBA.
BellecTBa B pacTBope). Kitaccudukanus HeopraHuueckux [IpoBOINUTH BBIYMCIEHUS C UCIIOJIb30BAHUEM TTOHATHUS
coennHeHnil. HoMeHkaTypa HeoOpraHu4ecKrux BEeHIECTB. «MaccoBasi J0Js1 BELECTBA B pacTBope». Bianers

JlaGoparopHnas padora Ne 1. O3HakOMJIEHUE CO CBOMCTBaAMU 2 M3y4aeMbIMU XUMUYECKUMU NTOHATUSIMMU.

JUCIIEPCHBIX cucTeM. [Ipurorosiaenue pacTBOpOB 3aJaHHOU
KOHIICHTPALUH.

CamocrosiTenpHas paboTa 00yJaronuxcs:
BBITIOJTHCHUEC ynpaxcHeHHf/'I Ha OMMpPCACIICHUC TUIIA CBA3U U
COCTABJICHUS SJICKTPOHHBIX M CTPYKTYPHBIX (DOPMYJT BEIIECTB.
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TemaTnueckue 0JI0KH, OcHoOBHOe coiep:KaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
4aco
B
1 2 3 4
Tema 1.3. Coneprxanue JEeKIUu
XuMUYeCKHe peaKknu. - v

1 | Xumuueckas peakuus. Knaccudukanus XuMHUYECKUX peakuuit OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
B HEOPraHUYECKOM U OPraHUYECKONW XUMUHU. 3aKOH COXPaHEHUS peaKkuuu OT pa3InuHbIX (akTopoB. Onpenensirb
Macchl BEIIECTB; 3aKOH COXPAHEHUs U NIPEBPAILCHHS SHEPTUU XapakTep CMEIIEHHUs] XUMUYECKOr0 paBHOBECHS B
MpU XUMHYECKUX peakiusax. CKOpoCTh peakiini, ee 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUIT
3aBHCUMOCTH OT pa3inyHbIX (pakTopoB. OOpaTHMbIe PEaKIIHH. 2 | Jle llarenbe).4CocTaBisTh ypaBHEHUS PEAKIIUM
Xumuueckoe paBHoBecHe. DaKTOPBI, BIUSAIOIINE HA COCTOSTHUE Pa3JINYHBIX THUIIOB; ITOJHBIE U COKPAIEHHBIE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense. YpaBHEHHsI peaKIMii HOHHOT0 0OMEeHa, yUUTHIBas
DnexTponauTuyeckas aucconuanus. CuibHbIe U cialble YCIJIOBHS, IPA KOTOPBIX 3TH PEAKIMU UAYT A0 KOHIIA.
anekTposnThl. Cpesa BOJHBIX paCTBOPOB BEIIECTB: KHUCIas, Hcnonp3oBaTh €CTECTBEHHO-HAYYHBIE METO/IbI
HeWTpanbHasi, menounas. Bomopoausiii mokasarens (pH) MMO3HAHMSI — TIPOBEICHNE, HAOIOICHUE U OTTMCAHUE
pactBopa. Peakiinu noHHOro oOMeHa B OpraHu4ecKoi u XUMHUYECKOT0 IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIE U
HEOPraHn4ecKor XuMuu. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE 1a00paToOpHbIE OMBITHI, MPAKTUYECKHE PaOOTHI): MO
peakmuu. [ToHsTHE 00 ANIEKTPONIN3E PACIUIABOB M PACTBOPOB OIIPEEIICHUIO CPEJIbl BOJHBIX PaCTBOPOB BEIIECTB,
cousieil. [IpuMenenue snexrponusa. peakIuiit FOHHOTO 0OMEHA, BIUSHUIO Pa3IMYHbIX

JlaGoparopnas padora Ne 2. [IpoBeneHue peakiiuii HOHHOTO 2 dakToOpoB Ha cKOpPOCTh peakiuii. CienoBarh

oOmena. OnpezeneHne cpeabl paCTBOPOB BEIIECTB C MOMOIIBIO IIpaBUJIaM MOJIb30BAaHUS XUMUYECKON NIOCYI0U U

YHUBEPCAIBHOIO UHAUKATOPA. nabopaTtopHbIM o0opynoBanueM. [IpencTaBisiTh

JlaGopaTopnasi pa6ora Ne 3. Biusiaue pa3nuuHbix (akTOpOB Ha 2 | pe3yabTaThl XMMUYECKOTO 3KCIIEpUMEHTA B Jopme

CKOPOCTh XUMUYECKOM peakiuu

CamocrosrenbHas paboTa 00y4aronuxcs:
peuieHue 3a1a4 o ONpeieIeHNUI0 CKOPOCTH XUMUYECKUX
pEeaKLHnii, YCIOBUA CMENIEHUS] XMMUYECKOTO PAaBHOBECHS

3aIIUCU YPAaBHEHUM COOTBETCTBYIOIUX PEAKLUN U
JIeJIaTh BBIBOJIBI HAa UX OCHOBE. [IpoBoauTh
BBIYKCIICHHUS [10 YPABHEHUSAM XUMUYECKUX PEAKLIUN,
B TOM YHCJIE TCPMOXUMHUYECKUE PACUYETHI 2

Tema 1.4.

ConeprkaHue JEKINU
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMbl eM
4aco
B
1 2 3 4
Metanibl 1 | Metamnsl. [Tonoxenue meramioB B Ilepuoanueckoii cucreme PackpbIBaTh CMBICIT MU3y4aeMbIX TOHATHH (BBIIEIATH
XUMHUYECKUX 3J1IeMeHTOB. OcOOEHHOCTH CTPOEHUS UX XapaKTepHbIEC MPU3HAKN) U IPUMEHSATH 3TU
3JIEKTPOHHBIX 000JI049eK aTOMOB MeTayutoB. O0mume HOHSITHS IIPU ONTMCAHUU COCTaBa U CTPOEHUS
¢dusnueckre cBoiicTBa MeTaioB. [I[puMeHeHne MeTauioB B 2 | BemlecTB, A1 O0BACHEHUS OTJENIbHBIX (DAKTOB U
ObITY, IpupoJie U TexHuke. CryiaBbl METaJIIOB. sapreHri. OOBACHATH 00IIME 3aKOHOMEPHOCTHU B
DNEeKTPOXUMHUYECKUH Pl HAMpsDKeHU MeTalioB. O0mue W3MEHEHUU CBOWCTB AJIEMEHTOB — METAJIOB U MX
CrOcOOBI OTY4YeHUs1 MeTaioB. Koppo3us MeTaios. COEIMHEHUH C YUETOM CTPOEHHUS UX aTOMOB U
CriocoObl 3aIUTH OT KOPPO3HH. nosnoxkeHus B [lepuoandeckoi cucreMe XMuMUYECKUX
2| OO6urast xapakTepUCTHKA METAIJIOB TMaBHBIX noarpymi (IA- anemenToB Jl. . MenzaeneeBa. Xapakrepu3oBaTh
rpymma, I[IA-rpynma) [Tepuoaudeckoit CHCTEMBI XUMHUYECKUX (omuchIBaTh) 00LIME XUMUYECKUE CBOWCTBA
AJIEMEHTOB. ATIOMUHMNA. AM(OTEpHbIE CBOWCTBA OKCUAA U 2 METaJUIOB, UX BaXXHEUIIUX COCAUHEHUN,
rupokcuaa anoMuHus. OO0iast XapakTeprucTUKa METAIIJIOB MOATBEPIKAsl 3TO ONKUCAHKUE PUMEPAaMU YPaBHEHUHN
no6ounsix noarpymni (b-rpynm) Iepuoandeckoii cuctemsl COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;
XUMHUYECKHX AJIEMEHTOB: ME/lb, LIMHK, XPOM, KEJIe30. MPUMEHEHNE METAJIJIOB B Pa3JIMYHbBIX 00JacTsIX, a
Baxneiimume coeuHEHUs METAJIOB (OKCHUIbI, TUAPOKCUIBI, TaK)K€ UCMOJIb30BaHUE UX AJIS CO3AAHUS
COJIN). COBPEMEHHBIX MATEPUAJIOB U TEXHOJIOTUH.
Jlaboparopnasi padora Ne 4. PemeHue sKCriepuMEHTAIbHBIX 2 OnuceIBaTh CIIOCOOBI 3aITUTHI METAIIIIOB OT
3a1a4 o TemMe «MeTamiby. KOppO3uH. PacKppIBaTh CyIIHOCTh OKHUCIUTEIBHO-
Jlaboparopnasi padora Ne 5. KauecTBeHHbIEe peakiii Ha 2 BOCCTAHOBUTEIIbHBIX PEAKIUI TOCPEACTBOM

KaTHOHBbI METAJIJIOB.

COCTaBJICHUS JICKTPOHHOTO OallaHCa ATHX PEaKIUii.
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
9aco
B
1 2 3 4

CamocrosrenbHas paboTa 00y4aronuxcs:

1. Pemenue 3a1a4 Ha onpeiesieHUE KOHIIEHTPAlMd PaCTBOPOB.
2. BolnosiHEHNE yIIpa)KHEHUI Ha COCTAaBJIEHNE YPAaBHEHUN
AJIEKTPOJIUTUYECKON JUCCOIMAIINH, PEaKITUii HOHHOTO 0OMEHa,
TUAPOIN3a COJIEU

[IpoBoauTh peakunu, NOATBEPKAAIOIINE
XapaKTepHbIE CBOICTBA U3y4aeMbIX BEILIECTB,
pacro3HaBaTh OMBITHBIM ITYTEM HOHBI METAJLIOB,
IMPUCYTCTBYIOIIME B BOJHBIX PacTBOpaXx.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAHUS — IPOBEJCHNE, HAOIIOIEHNE U ONTMCaHHUE
XUMHUYECKOT0 SKCIIEPUMEHTA (IeMOHCTPAIIMOHHBIE U
71a00paTOPHBIE OTBITHI, MPAKTHYECKUE PAOOTHI).
[IpencraBasTh pe3ynbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (popme 3amucu ypaBHEHUN
COOTBETCTBYIOIUX PEAKLIUN U JIEJIaTh BHIBOJIBI HA X
ocHoBe. CienoBaTh NpaBuiiaM MoJIb30BaHUS
XUMHUYECKON TOCYI0N 1 Ta00paTOPHBIM
o0opynoBanueM. [IpoBoINUTH BbIUKCIEHHUS 110
YPaBHEHHSIM XMMUYECKHUX PEaKIUil.

Tema 1.5. HemeTa/ibl.

ConeprkaHue JEKINU

1

Hewmeramnsl. [Tonoxxenne nemeramioB B [lepuoanyeckoit

cucteMe xuMuueckux sneMenToB /(.M. MenneneeBa u 2
0COOEHHOCTH CTpoeHHUs aToMoB. du3nyeckne cBOMCTBa
HEMETAJUIOB. AJUIOTPONUS HEMETAJUIOB (Ha IpUMEpe
KHCJIOpOJia, cepbl, hocdopa u yrieposa).
2| X¥UMHYECKHEe CBOMCTBA BAXKHEUIIINX HEMETAIIOB (TAJIOTCHOB, 2

cephl, a3ota, Gochopa, yriaepona u kpemausi). OKCHUIBI
HemeTauioB. Kucnopoaconepxaniye kuciaoTel. Bogopoaneie
COEIMHEHHST HEMETAJIJIOB.

PackpbiBaTh CMBICT U3y4aEMBIX MTOHSATHN (BBIICIATH
UX XapaKTepHbIE MPU3HAKH) U IPUMEHSTH 3TU
MTOHSTHUS TIPH OTMMCAHUH COCTaBa U CTPOCHHUS
BEIIECTB, /ISt OOBSICHEHUS OT/ICIHHBIX (PAKTOB U
sBiieHH. OOBACHITH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHHHU CBOMCTB HEMETAIJIOB U X COCIUHECHUM C
y4E€TOM CTPOCHHS MX aTOMOB U TIOJIOKCHUS B
[Iepronnueckoy cucteMe XUMHUUYECKUX DJIEMEHTOB /l.
N. MenpaeneeBa. XapakTepu3oBaTh (OMUCHIBATH)
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
yaco
B
1 2 3 4

Jlaboparopnasi padora Ne 6. KauecTBeHHbIE peaklii HA AHUOHBI 2 o0ImIre XUMUYECKIE CBOMCTBA HEMETAILIOB, UX

Y KaTUOH aMMOHHS. BaXHEHIINX COCAMHEHUN, TOATBEPKIas 3TO

JlabopaTopnasi paGora Ne 7. Pemenue skcriepuMeHTalnbHBIX OIMCaHue IPUMEPAMH YPAaBHEHUH COOTBETCTBYIOIIUX

3aaa4 no teme «Hemeramaby. 2 XUMHYECKHUX peaKkuid. XapaKTepru30BaTh BIUSHUEC

CamocrosTenbHas paboTa 00yJaromuXcs: BEIMOJIHEHHE HEMETAJIJIOB U UX COEAMHEHUI Ha JKUBbIE

yIpaxxHeHH Ha moa0op KodpduiueHToB B ypaBHeHusx OBP OpraHU3MBbI; OIMCHIBATh IPUMEHEHHE B PA3JINYHBIX

METO/IOM 3JIEKTPOHHOTO OaJlaHca. 00JacTsSIX MPAKTUYECKOH JIeATeIbHOCTH YeTIOBEKA.

Paspean 2. XUMUA U KU3HDb 2
Tema 1.1. Xumus Cojeprxkanue JEeKIUU
U KU3Hb. 1| Ponps xumum B oOecrieueHuN SKOJIOTHIECKOM, YJHEPTEeTHICCKOM PackpsiBaTh posib XUMHM B pELICHUN

Y TIUIIEBON 0E30MaCHOCTH, Pa3BUTHH MEeIUIIMHEL [loHsTHE O SHEPIreTUYECKUX, CHIPHEBBIX U IKOJIOTHYECKUX
HAyYHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUYECKUX PEaKLIUi. po0JieM YeI0BeuecTBa, ONMUCHIBATh OCHOBHbBIE
[IpencraBnennst 00 OOIMKX HAYYHBIX MPUHITAIIAX HaIpaBJICHUs Pa3BUTH XUMUYECKOW HAYKU U
MIPOMBIIIIJIEHHOTO MOJIy4Y€HHUs BaXKHEHIINX BelIecTB (Ha TexHojoruu. [IpumeHsTs npaBuia 6€300acCHOrO
npuMepax Mpou3BOJICTBA aMMHUAKA, CEPHON KHUCIIOTHI, 2 | oOpareHus ¢ BEIIeCTBaMU, UCTIOIb3YEMbIMU B
MeTaHoja). YernoBek B MUpe BEIIECTB, MaTEPUAJIOB U MOBCE/IHEBHOM JKHU3HM, ITPaBHJIa IOBEICHUS B LEJSIX
XUMHUYECKUX PEaKLUii: XUMHUS U 3I0POBbE UYETOBEKA; MPaBHIIA cOepexkeHHsI 30POBbsI U OKPYKAIOIICH MPUPOTHON
MCIOJIb30BaHUs JI€KapCTBEHHBIX MPENapaToB; MpaBuia Cpe[ibl; MOHUMATh Bpe[ (OacHOCTh) BO3ACUCTBUS Ha
0€3011acCHOTO UCIIOIH30BAHMS MPENApaTOB OBITOBON XUMHUU B JKUBBIE OPraHU3MbI ONIPE/IETICHHBIX BEILIECTB CMbICI
MOBCEJHEBHOM JKM3HU. BpITOBas XUMHYECKasi TPAMOTHOCTh nokazatesns [1JIK, moscHsITh Ha mpuMepax CrocoObI
JlabopaTopHas padora Ne 8. M3yueHne XuMuyeckux 2 YMEHBIIEHUS U NPEIOTBPALLCHUS UX BPEIHOIO

MIPOLIECCOB U UX BJIUSHUSA HA COCTOSIHHE OKPY KAIOLIEH cpebl.

BO3JECHCTBUS. AHAIU3UPOBATh U KPUTUUECKHU
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMbl eM
4aco
B
1 2 3 4
CamocrosrenbHas paboTa 00y4aronuxcs: OLIEHUBATh NH(OPMAIIHIO, CBI3aHHYIO C
1. I[TonroroBka mpe3eHTalui U OTIOPHBIX CXEM. XUMHUYECKMMH ITPOLIECCAMU U UX BIMSHHUEM Ha
2. PaboTa ¢ KOHCTIEKTOM. COCTOSIHME OKpYkKarolen cpensl. Mcnonb3oBaTh
NOJIy4EeHHbIE 3HAHUS U MPECTaBICHUA O cepax
JESATENIbHOCTH, CBA3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJIOTUSIMU, KaK OCHOBY JUIS
OpHEHTAIH B BEIOOpE cBOeH Oymymieit
npodeCCHOHAIBHON JesiTenbHOCTH. [I[puHUMaTh
ydacTue B 00CYKICHUH MPOOIeM XUMUIECKOU 1
9KOJIOTMYECKON HAIPaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIHIO 110 MPoOJIeMe U MpeIarath
BO3MOJKHBIC ITYTH €€ PEIICHUs
Paznea 2. OPI'AHNYECKASA XUMUA 46
Tema 2.1. CoJeprkaHue JIEKIUU PackpbIBaTh CMBICT H3y4aE€MbIX TOHATHIA,
Mpeamer 1| IlpenmeT opranndeckoit XuMu. OCHOBHBIE MTOHSTHS YCTaHaBJIMBATh UX B3aUMOCBsI3b. [IpumMeHaTh
OPraHU4YeCKOH XUMUH. opranuuyeckoil xumuu. OCHOBHBIE NTOJIOKEHUS TEOPUN IIOJIO’KEHUSL TEOPUU CTPOCHHS OPTaHUYECKUX
Teopus crpoenus XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX COCTMHEHNUN 2 | BemectB A. M. ByTtiepoBa aiist 00bsicCHEHUS
OpPraHM4YecKHX A.M. byrneposa. Knaccudukanus opraHHuecKuX BEIIecTB. 3aBHCHUMOCTH CBOWCTB BELIECTB OT UX COCTABA U
coequHeHHit A.M. Homenknarypa opraHnueckux COequHEHHH (cucTeMaTuyecKkas) crpoeHus. Mcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
bytaeposa. U TPUBHAJIbHBIE HA3BaHMsI BAKHEHIIIMX IIPEICTaBUTENIEH JUISL COCTABJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
KJIACCOB OPraHUYECKHUX BEUIECTB. ¢dopmyn opranndeckux BemecTB. OnpeaensiTh BUIbI
JlaGopaTopnas pa6ora Ne 1. MonenupoBaHue MOJIEKYI 2 | XMMMYECKOMU CBA3M B OPraHUYECKUX COCTUHEHHUSX.

OpPTraHNYCCKUX BECIICCTB.

PackpeiBaTh posib OpraHu4eCKON XUMHUH B IIPUPOJE,
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
4aco
B
1 2 3 4
CamocTtosTenpHas padoTa 00ydaronuxcs: XapaKTEepU30BaTh €€ 3HAUCHHE B )KM3HU YEJIOBEKa,
1. Pabota ¢ y4eOHUKOM. WJUTFOCTPUPOBATH CBSI3b C APYTMMHU HayKaMHU.
2. BeimonmHeHue 3a7a4 Ha COCTABJICHUE CTPYKTYPHBIX (hopmyIt u Habmronath u ONuchIBaTh IEMOHCTPAIIIOHHBIC
Ha3BaHUI U30MEPOB U TOMOJIOTOB. OTIBITHI; TPOBOJUTH U OMHCHIBATH JIAOOpATOPHBIE
paboTEHI.
Tema 2.2. ConeprkaHue JEKINU
Yraesonopoabl 1 | AnkaHBbI: CTpOEHHE, TOMOJIOTUYECKUH pall. MeTaH U 3TaH — 2 PackpbIBaTh CMBICT U3y4aeMbIX OHSATHH (BBISABIATH
MIPOCTENIINE NMPEACTABUTEIN AIKAHOB: COCTaB, XUMHUYECKOE UX XapaKTepHbIe MPU3HAKN), YCTAHABIUBATD UX
CTpoeHwue, (PU3NUecKne U XUMUYECKUE CBOMCTBA (peaKInu B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE
3aMeLIeHUs U TOPEHUs ), HaXOXKACHHUE B IPUPO/IE, TOTyYEHUE U MOHATUS MTPU ONMCAHUM COCTaBA, CTPOCHUS U
IIPUMEHEHHE. MIPEBPALLECHUN OPTraHUYECKUX COCIUHEHUM.
2| AJIKeHbI: CTPOCHUE, TOMOJIOTHYECKUHN Psifl. DTHIICH — Hcronb30BaTh XUMUYECKYIO CUMBOJIAKY IS
MIPOCTEUIINN PEACTABUTENDb AIKEHOB: COCTaB, XMMHUYECKOE 2 COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
CTpoeHwue, (PU3NUeCKHe U XUMUYECKUE CBOMCTBA (peaKInu dbopMyI1 OpraHMYeCcKUX BEIIECTB. Y CTAHABIINBATH
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAINH ). AJIKaJIUEHBI: MIPUHAJIEKHOCTD BEUIECTB K ONPEACICHHOMY KJIacCy
Oyraauen-1,3 u metunOyraauen-1,3, XuMu4Ieckoe CTpOSHUE, YIJIEBOJIOPOJIOB MO COCTAaBY M CTPOCHUIO, HA3BIBATh
peakuys NoJMMEpU3alK, IPUMEHEHHE. UX 10 CUCTEMAaTUYECKOW HOMEHKIIATYpEe; IPUBOIUTD
3| AJIKHHBI: CTPOCHHE, TOMOJIOTUYECKUM psill. ALIETUIIEH — 2 TPUBUAJILHBIE HA3BAHMS OTAENBHBIX ITPEJCTaBUTENEN
MIPOCTEUIINN PEACTABUTEND ATKUHOB: COCTaB, XMMUYECKOE YII€BOJA0POA0B. ONpeNesaTh BUIbl XUMUYECKOM
CTpoeHwue, (PU3NUeCKre U XUMUYECKUE CBOMCTBA (peaKInu CBSA3U B MOJIEKYJIaX yIJI€BOAOPOJIOB;
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUN TOPEHUs), XapakTePU30BaTh 3aBUCMMOCTb PEAKIIMOHHOM
HaXO0XXJICHUC B IPUPOJC, IOTYUCHUC U IPUMCHCHHUC. CHIOCOOHOCTH YIJIEBOAOPO/IOB OT KPATHOCTH
4| ApeHbl: OCH30J U TOIYOJI, COCTaB, XHMHUYECKOE CTPOCHHUE 2 KOBAJICHTHOM CBA3U. XapaKTEpPU30BaTh COCTaB,

MOJIEKYI, (PU3MYECKHe U XUMHUYECKUE CBOMCTBA (peaKIuu
raJJOTeHUPOBAHUS U HUTPOBAHHUS), [TOJyUYCHUE U IPUMEHEHUE.
Bnustaue 6eH301a Ha OpraHu3M 4yenoBeka. [ eneTnueckas cBs3b
YTJI€BOIOPOAOB.

CTpOEHUE, IPUMEHEHHE, PU3NIECKUE U XUMHUECKHUE
CBOWCTBA, BAYKHEHIITHE CIIOCOOBI MOTyYSHUS
TUIUYHBIX [TPEICTABUTENECH PA3IMYHBIX KJIACCOB
yIJIEBOAOPOAOB (METaHa, ITaHa, STUIICHA, alleTHIICHA,

20




TemaTnueckue 0JI0KH, OcHoOBHOe coiep:KaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
yaco
B
1 2 3 4

Jlaboparopnas padora Ne 2. KauecTBeHHOE omnpesiesieHne 2 Oyraauena -1,3, 6eH3oua, Tonyosa). BeiaBiaTh
yriaepoja v BOJAOPOJa B OPraHWYECKUX BEIIECTBaX. TeHETUYECKYIO CBSI3b MEXKAY YIIIEeBOJOPOIaMHU U
Jlaboparopnasi padora Ne 3. [lonyyenue stunena. U3yuenue ero 2 MOATBEPKIATh €€ HAIMYUE YPaBHEHUSIMU
CBOWCTB. COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN C
Jlaboparopnasi padora Ne 4. O3HaKOMJIEHUE C KOJUIEKIIUEH 2 HCIIOIb30BAHUEM CTPYKTYPHBIX (OpMYJI.

00pa310B MmiIacTMacc, KaydykoB U pe3uHbl. Bynkanuszamus
pPE3UHBIL.

XapakTepu30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CBIPbsI (HETh, IPUPOIHBIH ra3, yroiib), CiocoObl UX
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TemaTnueckue 0JI0KH,
TeMBbI

OcHoOBHOe coep:kaHue

(0171 S
eM
qaco

OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs

2

4

CamocrosrenbHas paboTa 00y4aronuxcs:

1. BeimosiHEeHME yIpaXHEHHUI HA COCTaBJICHUE YPaBHEHUM
pEeaKLHUii, MOATBEPKAAOIINUX XUMUUECKHUE CBOMCTBA
YTJIEBOJOPOIOB.

2. Pemenue 3a1a4 Ha BBIBOJ (hOPMYJI BELIECTB IO MPOIYKTAM
cropanus. Pemenne 3ai1a4 no XUMHYECKUM YPaBHEHUSIM.

3. IloaroroBka 10K1a10B, pedeparoB, Mpe3eHTaIHi.

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE
MOJTy4aeMbIX IPOAYKTOB. Mcnonab3oBaTh
€CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
IpoBeJIcHNE, HA0I0IEHNE U ONTMCAaHNE XUMUYECKOTO
JKCIIepUMEHTa (JlabopaTopHbIe omnbIThl). Clie10BaTh
nmpaBujaM 0€30macHO paboTHI B 1abopaTopuu MpU
UCIIOJIb30BAaHUY XUMHUYECKOH MOCY/IBI U
000pyI0BaHUs, a TAK)KE MpaBUiiaM oOpaIeHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSIMHU
BBITMIOJTHEHUS JTAOOPATOPHBIX OMBITOB U
MPAKTUYECKUX PA0OT MO MOJYICHUIO U U3YICHUIO
OpraHMyecKux BemecTs. [IpeacTaBniaTs pe3yabTaThl
DKCIIEPUMEHTa B (hOpMe 3alnCH ypaBHEHUI
COOTBETCTBYIOIIMX PEAKLIU U JeNaTh BbIBObI HA X
ocHOBe. [IpoBOINTE BEIUUCIICHHUS JIJISI ONIPEICTICHUS
MOJIEKYJISIPHOM (OPMYJIbl OpraHMYECKOT0 BEIIECTBA,
M0 YPaBHEHUIO XUMUYECKOU PEAKITUH.
CaMocCTOATEIbHO IIAHUPOBATh U OCYIIECTBIISATH
CBOIO TIO3HABATEILHYIO ICATEIbHOCTD; IPUHAUMATh
AKTHBHOE Y4acCTHE B TPYIIIOBOI yueOHOM
JESITEIIbHOCTH

Tema 2.3.

Cojeprxanue JEeKIUN

22




TemaTnueckue 0JI0KH,

OcHoOBHOe coiep:KaHue

(0171 S

OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs

TeMbl eM
yaco
B
1 2 3 4
Kucnopoacoaepxkamue | 1| IlpexejsbHblie 0IHOATOMHBIE CIMPTHI: METAHOJ U 3TAHOII, PackppIBaTh CMBICT U3y4aeMbIX OHSATHH (BBISABISATH
OpraHuveckKue XMMHYECKOE CTpOeHHE, (PU3NIECKHE U XUMHUUECKUE CBOICTBA UX XapaKTepHbIe MPU3HAKN), YCTAHABIUBATD UX
COC/INHEeHHUS. (peakiuu ¢ akTUBHBIMHU METaJlIIAMH, TaJIOT€HOBOZOPOAAMH, B3aMMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE

ropexue), npuMeHenue. Bogopoanas csa3p. Gusnonornyeckoe HOHATHS NPH ONMCAHUM COCTaBa, CTPOSHUS U
JEHUCTBHAE METAHOJIAa U DTaHOJIa HA OPTaHU3M YEJIOBEKa. IIPEBPALLCHUI OPIraHUYECKUX COCIUHEHUN.
MHOroaToMHbI€ CIIUPTHI: STUIECHIIIMKOJb U [NIUIEPHUH, Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY IS
XHUMHYECKOE CTpoeHHe, (PU3NIECKHe U XUMHUUECKUE CBOICTBA 2 | cocTaBJieHUS MOJIEKYISPHBIX U CTPYKTYPHBIX
(B3amMOJIEHCTBHE CO MICIOYHBIMHU METAJIJIAMHU, KaueCTBEHHAS (pa3BépHyTOM, COKpaEHHON) hopmy
peaxius Ha MHOIroaToMHble ciupThl). dusnonoruyeckoe OpPraHMYECKUX BEIIECTB. Y CTAHABINBATh
JIeliCTBUE HAa OpraHU3M 4YenoBeka. [IpuMeHnenue rimnepruHa u NPUHAAJIEKHOCTD BEIECTB K OIPEIEIIEHHOMY KJlaccy
TUACHIUKONISL. Penon. CTpoeHrne MOJIeKyIbl, GU3nIecKue u 10 COCTAaBY U CTPOEHMIO, Ha3bIBAaTh UX 10
XUMHYecKHe cBoicTBa Genona. TokcuuHoCTh eHona, ero CHCTEMaTHYECKONH HOMEHKJIAType; IPUBOIUTD
¢bu3nonornuecKoe AeWCTBUE Ha OPraHU3M YEIOBEKa. TPUBHAJIbHbBIC HA3BaHUS OTAEIBHBIX MIPECTaBUTENCH
[Tpumenenue penomna KUCJIOPOJCOACPKAIIMNX COCTUHEHUH.

2| Aabaeruabl: GopMaNbIETH/l U alleTaabICTH, XUMHIECKOE 2 XapakTepru3oBaTh COCTAB, CTPOCHUE, TPUMEHEHUE,
CTpoeHue, (prU3nuecKue U XUMUYECKUEe CBOWCTBRA (peakiuu (Gu3nyeckre 1 XMMUUYECKHE CBOMCTBA, BayKHEHIINE
OKHCJICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIEC PEAKIINN), CIOCOOBI OTYYCHUSI TUIMUYHBIX MIPECTaBUTENICH
NOJIyYeHHE U IPUMEHEHHE. pa3IMYHBIX KJIACCOB KUCIIOPOICOACPHKALINX

3| OxHOOCHOBHBIE NpeeJIbHbIe KApOOHOBBIE KMCIOTHI: 2 | coenuHeHMH (MeTaHOMa, ITaHOJIA, TNINIEPUHA,

YKCYCHasl KUCJIOTa, XUMUUECKOe CTpOeHHE, (PU3HUECKUe U
XUMHYECKHE CBOMCTBA (00IMEe CBOWCTBA KUCIIOT, PEAKIIHS
sTepudUKaIim), MoxydeHrue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTEIH BBICIIIX KapOOHOBBIX
KHCJIOT.

denomna, popmanbaeruaa, areTaibIeTuaa, YKCYCHON
KHUCIIOTHI, TJIFOKO3bI, CaXapo3bl, Kpaxmara,
IEJUTIONO03BI); BBISIBIATh TCHETHYSCKYIO CBSA3b MEXKITY
HUMH U NIOATBEPKIATh €€ HAJTUYKUE YPAaBHEHUSAMU
COOTBETCTBYIOIIUX XUMHUICCKUX PEAKITUH C
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TemaTnueckue 0JI0KH,

OcHoOBHOe coep:kaHue

(0171 S

OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs

TeMBbI eM
4aco
B
1 2 3 4
4| MpbLIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE 2 | UCTIOTB30BAaHUEM CTPYKTYPHBIX Gopmyi. ONHCHIBATH
neiicraue. CJioxHbIe 3QPUPBI KaK TPOU3BOAHBIE KAPOOHOBBIX COCTaB, XUMHUYECKOE CTPOCHUE U IPUMEHEHUE
KuCIoT. ['uaponu3 cnoxxHbiX 3¢upoB. ZKHUpsbl Kak JKUPOB, XapaKTepU30BaTh UX 3HAUCHUE JIJIS
MIPOM3BOJIHBIE TJIMLEPHHA U BBICIIUX KapOOHOBBIX KHUCIIOT. KU3HEAEITENIBHOCTH OpraHnn3mMoB. OCco3HaBaTh
I'uponus xxupos OMacHOCTh BO3/CHCTBUS HA KUBbIE OPraHU3MbI
5| ¥YraeBoabl: cocTaB, Kiiaccudukalys yrieBoaoB (MOHO-, TU- U 2 | ompenesieHHbIX OPraHMYECKUX BEIECTB, MOSCHATh HA
nonucaxapusl). ['oko3a — mpocTemmii MOHOCaXapua: pUMepax CroCOObl YMEHBIIICHHUS U TPEOTBPAIICHUS
0COOCHHOCTH CTPOCHHUS MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE UX BPEIHOIO BO3/IEHCTBUS HA OPraHU3M UYEJIOBEKA.
CBOMCTBA IUIIOKO3bI (B3aMMOJEHCTBHUE € THIPOKCUIOM MEIU Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
(IT), oxucnenne aMMua4HbIM pacTBOpoM okcuja cepedpa(l), IIO3HAHUS — IPOBE/ICHUE, HAOII0AEHUE U ONTUCaHKE
BOCCTaHOBJICHHE, OPOXKEHHE TIIOKO3bI), HAX0XK/ICHHE B XUMHUYECKOT0 KCIIEPUMEHTA (J1a00paTOPHBIE OTBITHI
MPUPO/IE, TIPUMEHEHHUE TII0KO3bI, OMOJIOTHUYECKask POJIb B U IpakThyeckue padotsl). Crie0BaTh MpaBuiIaM
KHU3HEIEIATEIbHOCTH OpraHu3Ma ueiaoBeka. @oTOCUHTES. 6e30macHOi paboTHI B 1TAOOPATOPUH MPH
®pyKTO3a KaKk u30Mep ritoko3bl. Caxaposa — NpeicTaBuTeNb UCITOJIb30BAHUH XUMUYECKON MTOCY/IbI U
JUcaxapyuioB, THAPOJIN3 Caxapo3bl, HAX0KIEHUE B IPUPOJE U 00opy0BaHus, a TAKXKe MpaBUIaM 00paIleHHs ¢
npuMeHeHue. Kpaxman v nemitoa03a Kak IpupoaHbIe BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLIMSIMU
MOJIMMEPBI: CTPOSHUE KpaxMalia U IeJITI0I03bl, GU3UYECKUE U BBITIOJTHEHUS JTA0OPATOPHBIX OMBITOB U
XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIn3, KaueCTBEHHas MPAKTUYECKHUX PabOT MO MOIYUYECHUIO U U3YUECHHUIO
peaxuus ¢ HOJJOM). OpraHMYECKUX BellecTB. IIpencTaBiars pe3yabTaTel
JlaGopaTropnas padora Ne 5. ['opeHue cnupToB. 2 JKCIIepUMEHTa B (popme 3amucu ypaBHEHUN
BsaumoneiictBue raunepusa ¢ rugpokcugom Meau (11); COOTBETCTBYIOIIMX PEAKLUM U 1€J1aTh BEIBOABI HA UX
JlaboparopHas padora Ne 6. KauecTBeHHBIE peakiiun 2 ocHoge. [IpoBoUTh BEIYKCIICHUS TSI OTIPEICIICHUS
albACTUIOB (OKUCIICHUE aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa MOJICKYJISIPHOUM (OPMYITBI OPraHMYECKOTO BEIIECTBA,
u rugpokcuiom meau (10)). 10 YPaBHEHUIO XUMUYECKON PEAKIIUH.
JlaGopaTropnas padora Ne 7. CBoiicTBa pacTBOpa YKCyCHOM 2 CaMOCTOSTENbHO MIIAHUPOBATH M OCYILIECTBISTH

KHCJIOTHI, O6H_II/I€ CO CBOMCTBaMU MUHCPAJIbHBIX KUCIIOT.

CBOIO ITO3HABATCIIBHYIO ACATCIIBHOCTE, IPHHUMATh
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TemaTnueckue 0JI0KH,
TeMBbI

OcHoOBHOe coiep:KaHue

(0171 S
eM
qaco

OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs

2

4

JlaGopaTopnasi pa6ora Ne 8. Co3ganue KouIeKuu d(QUPHBIX
Macell.

Jlaboparopnasi padora Ne 9. BzaumozeiicTBre IitoK03bl U
caxapo3bl ¢ Tuapokcunom mean (II). KauecrBennas peakus Ha
Kpaxmal.

CamocrosiTenpHas paboTa 00yJaronuxcs:

1. CocraBieHne ypaBHEHUHN peaklMii, IOATBEPKIAI0LINX
XUMHYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

2. Pemenue 3a1a4 Ha BBIXOJ] TPOAYKTA OT TEOPETHUECKU
BO3MOXKHOT0. CocTaBiieHHE CTPYKTYPHBIX (OPMYIT H30MEPOB
HETpeIeTbHBIX YIIIEBOIOPOI0B

3. PaboTa ¢ KOHCTIEKTOM.

aKTUBHOE y4acTUE B IPYNIIOBOM yueOHOM
JEeSTEIIBHOCTH

Tema 2.4.
A3oTcoaeprkamme
OpraHuveckKue
coeUHEHHUS.

ConeprkaHue JEKINN

1 | AMMHBI: METHJIAMUH — IPOCTENIINN TPEACTABUTEND AMUHOB!
COCTaB, XMMHUYECKOE CTPOCHUE, GU3NYECKHE U XUMUYECKHE
CBOMCTBA (PEaKIMU C KUCIOTAMH U TOPEHUs), HAXOKICHHUE B
Nnpupoae. AMUHOKHMCJIOTHI Kak aM(OTepHbIe OpraHuyecKue
coequHeHusA. PU3NUeCKUe U XUMUYECKUE CBOKCTBA
AMUHOKHCIIOT (Ha MpuMepe TaulrHa). buonorndyeckoe
3HaueHUe aMMHOKUCIO0T. CuHTE3 nenTuioB. benkn kak
NpupoaHbIe moJumMepsl. [lepBruyHas, BTopuyuHas U TpeTHYHAS
CTPYKTypa 0eJIKOB. XMMHUECKUE CBOMCTBA OEITKOB: TUAPOIIHU3,
JieHaTypalus, KaueCTBEHHbIE PEAKIIMU Ha OEJIKH.

PackpbIBaTh CMBICI U3YYaeMbIX MOHSATHUH (BBISBISATH
UX XapaKTepHbIe MPU3HAKN), YCTAaHABIUBATD UX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUS MTPU ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPTraHUYECKUX COCINHEHUM.
Hcronb30BaTh XUMUYECKYIO CUMBOJIAKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpamEHHOW) hopmy
OpraHWYecKHX BelecTB. OnpenensaTh
MPUHAJIEKHOCTh BELIECTB K OIPEACIIEHHOMY KJIaccy
10 COCTaBY U CTPOCHMUIO, HA3bIBATh UX 11O
CHUCTEMAaTUYECKON HOMEHKJIAType; PUBOIUTH
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
4aco
B
1 2 3 4

Jla6opaTopnasi pa6ora Ne 10. 3yuenne cBOICTB OETKOB: 2 TPUBHUAJIBHBIE Ha3BAHUS OTACIIbHBIX MPEICTABUTEIICH.

JeHaTypauus OeIKOB IPU HArpeBaHUH U LBETHBIE PEaKIUU XapakTepru3oBaTh COCTAB, CTPOEHUE, IPUMEHEHUE,

OEJIKOB. ¢u3nUeckre 1 XUMHYECKHE CBOMCTBA, BaYKHEHIITNE
CHOCOObI MOTYyYEHUS! TUIIUYHBIX MpPeCTaBUTENEH
a30TCO/CPKAIIUX COSTUHEHUN (METUIaMUHa,
rmIHa, 6emkoB). ONMUChIBaTh COCTAB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEITKOB; MOSICHITH Ha TPUMEpax
3HaYeHHe OeJIKOB JIJIsl OpraHMu3Ma 4YelioBeKa.
Hcnonbp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS — HAOII0JaTh U OMUCHIBATH
JIEMOHCTPALIMOHHBIN IKCTIEpUMEHT. CaMOCTOATENBHO
IJIAHUPOBATh U OCYILECTBIIATH CBOIO
MO3HABATEJNIbHYIO JIEATEIbHOCTh; IPUHUMATD
AKTHBHOE Y4acCTHE B TPYIIIOBOI yueOHOM
JIESATEIbHOCTH.

CamocrosiTenbHas paboTa 00yJaronuxcs:

1. U3yuenue coctaBa, CTpPOCHHUS U CBOMCTB a30TCOAEPKAILIUX

OPraHUYEeCKUX COCTUHEHUHN

2. [ToarotoBka MOKJIa/10B, pehepaToB, MPEe3CHTAIHN.

Tema 2.5. ConeprkaHue JEKINU
BbicoKOMOJIEKY ISIPHbIE
CoeIMHEHUsI
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TemaTnueckue 0JI0KH, OcHoOBHOe coep:kaHue (0171 S OcHOBHbBIE BU/bI 1eSITEJIbHOCTH 00yYAKOIIEr0Cs
TeMBbI eM
yaco
B
1 2 3 4
1| OcHOBHBbIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX 2 | Bnaners n3yyaeMbIMU XUMUYECKUMHU MTOHSATUSIMHU:
coeMHEeHHUIi: MOHOMED, IOJTUMED, CTPYKTYPHOE 3BEHO, PacKpbIBaTh CMBICT U3y4aeMbIX MOHITHIA U
CTENEHb MOJIMMEPU3AIUH, CPEIHSS MOJIEKYJISIpHAs Macca. MPUMEHSTH 3TU MOHATHUS IPU ONMCAHUU COCTaBa U
OcHOBHBIE METOIbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX CTPOEHHS BBICOKOMOJIEKYISIPHBIX OPTaHUYECKUX
COCIMHEHUH — MONIMMEpU3alUs U TOJIUKOHICHCALIHS. BEIIECTB, /IS OOBSICHEHUS OT/ICIHHBIX (PAKTOB U
IInacTmacenl (MOMUATHIIECH, OJIUIIPOIHIIEH, aBieHul. Vcronbp30BaTh XUMUYECKYIO CHUMBOJIMKY
MOJIMBUHUIIXJIOpUI, TosiucTupoit). HarypaabHbiid u JUTSL COCTABIICHUS CTPYKTYPHBIX (DOPMYIT BELIECTB U
CHHTeTHYeCKHe Kayuyku (OyTaJreHOBBIN, XJIOPOIIPEHOBLIN 1 ypaBHEHUU peaKkuid MOJTUMEpPU3aALNHA 1
M30IpeHOBLIN). BoloKHA: HaTypalbHbIE (XJIOMOK, IEPCTh, noJiMKoHAeHcau. ONUCHIBATh COCTAB, CTPOCHHUE,
mENK), HICKYCCTBEHHBIE (aIleTaTHOE BOJIOKHO BHUCKO3Q), OCHOBHBIEC CBOWMCTBA Kay4yKOB, Hanbosee
CUHTETUYECKHE (KApOH U JIABCaH). pacrpocTpaH€HHBIX BUIOB IJIACTMACC, BOJIOKOH;
NPUMEHEHHE B Pa3IMYHBIX oTpaciisix. Mcrnonb3oBarh
€CTECTBEHHO-HAYUHbIE METO/Ibl TO3HAHUS —
Ha0JI0/IaTh ¥ ONUCHIBATH JE€MOHCTPALIMOHHBIN
HKCIIEPUMEHT.
Jlaboparopnas padora Ne 11. Pacnio3HaBaHue mactmMacc u 2
XUMHYECKHX BOJIOKOH. O3HaKOMIIEHHE C 00pa3liaMy MPUPOJIHBIX
Y UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAY4YKOB
CamocrosiTenpHas paboTa 00yJaronuxcs:
1. IlogroroBka K0KIa10B, peeparoB, Mpe3eHTALUIA.
2. [ToaroroButh coobmieHus Ha TeMy: «COBpeMEHHBIE
CUHTETUYECKHUE BOJIOKHAY.
Bcero | 78
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4 YCJIOBUA PEAVINBALIMU YYEBHOI'O IIPEIMETA

4.1 TpeGoBaHMs K MaTePHAJIbHO-TEXHUYECKOMY O0ecrevYeHHI0
Peanuzanus yue6Horo mpeamera Xumuu TpeOyeT Hanuuyusi yueOHOro KaOMHeETa
XHMHH.

O6opynoBanne yueOHOTO KaOMHETA:

MoCaaO04YHbIC MECTa 110 KOJIMYCCTBY 06yanOH_II/IXC}I,

pa6oqee MECCTO IPCIoaaBaTCIIA,

YUCHHUYCCKAA JOCKa

KOMIIJICKTBI IIJIaKaTOB

Ha0Op PEaKTUBOB U JaOOPATOPHOUN MOCYABI ISl OIBITOB,

nocooust 1J1s1 J1abopaTOPHBIX PadoT,

- tabaunpl: [leprogudeckas cucteMa XUMHYECKUX JIEMEHTOB
JI.N.MenneneeBa, PacTBOpUMOCTb KUCTIOT, COJIEN U OCHOBaHUM B BoJie, OCHOBHbIE
KJIACChl OPraHUYECKUX COCAUHEHUM.

Texaudeckue cpeacTra 00yIeHU:

- KOMIIBIOTED
- MEIUAINpOeKTOp

- HMHTCPAKTHUBHOC rmocoOue 1o JUCIHHUITIIINHEC

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBIX JOKYMEHTOB, OCHOBHOW WM
JOMOJHUTEJIBLHOM Y4eOHOW JMTEepaTypbl, HEO00XOAUMON sl OCBOEHMS
y4eOHOro npeamera XuMHus:

OcCHOBHBIE UICTOYHMKHU:

INa6puensn O.C. Xumus 11t mpoheccHii U crienuanabHOCTEH TEXHUYECKOTro Mpoduis: yaeOHUK
IUTSL CTY. yupexaenuit cpen. mpod. oopazosanus / O.C..I'abpuensH, .I'.OctpoymoB. — 4-¢
u3 1., crep. — M.: U3narensckuii neHTp «Axkagemusi», 2017. — 272 c.

JlonoTHUTENbHBIE HCTOYHUKH:

Pocun U. B. Xumus. YueOnuk u 3agavnuk : - s CITO / Pocun U. B., Tomuna JI. /1., ComoBbeB
C. H. - Mockga : M3garensctBo FOpaiit, 2020. - 420. - (IIpodeccuonanproe oOpa3oBanue). -
ISBN 978-5-9916-6011-2 : 979.00.

Andunorenosa 1. B. Xumus : YueOnuk u npaktukym st CIIO / Audunorenona U. B.,
badkos A. B., IlonikoB B. A. - 2-e u3x. ; ucnp. u goi. - Mocksa : U3nparensctBo FOpaiit, 2020. -
291. - (Ilpodeccuonanpuoe odbpazosanue). - ISBN 978-5-534-11719-6 : 709.00.

Pymsutuc, I'. E. Xumus. 10 kmacce [Tekcr] : yaeOHUK ai1s1 00111€00pa30BaTEIbHBIX OPTaHU3AINHN :
0a30BbIif YPOBEHD : peKOMEHI0BaHO MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit
®depnepanun. - 2-¢ u3a. - Mocksa : [Ipocsemenue, 2016 (Cmonenck : @un. "Cwmod. monurpad.
komOuHat", 2015). - 224 c. : uin. - [lpeam.-ang. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.
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4.3. IlepeyeHb NPOrpaMMHOr0 odecnevyeHus, NMpodecCHOHAIbHBIX 0a3
AAHHBIX, HHG(pOPMALMOHHBIX CIPABOYHBIX CHUCTEM pecypcos
HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHOMI ceTn «UHTEepHeT», He00X0AMMBbIX
JJIS OCBOEHMS Y4eOHOr0 mpeaMera:

JIuiensnonHnoe nporpammuoe odecnedenue: Microsoft Office Word 2013/2007,

Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.

NuTepHeT-pecypcest:

www.openclass.ru (OTKpBITBIN KJ1acc: ceTeBble 00pa3oBaTeIbHbIE COOOIECTBA).

www.school-collection.edu.ru (Enunas komnekuus 1iudpoBbix 00pa3oBaTeIbHbIX

pecypcoB).

www.festival.lseptember.ru (dectuBanb neparorundeckux uaend «OTKPHITHIN

YPOK»).

http://www.iprbookshop.ru/ DnexTpoHHO-OMOIMOTEYHAs CUCTEMA.

www. chem. msu. su (OneKTpoHHast OMOIHOTEKA 10 XUMUH).

www. enauki. ru (MHTepHET-U31aHue AJis yuuTenen «EcTecTBeHHbIE HAyKny).

www. lseptember. ru (MeTonnyeckas razera «llepBoe ceHTIOPs»).

www. hvsh. ru (kypran «Xumus B mkosie»). www. hij. ru (xypHan «Xumus u
KU3ZHBY).

www. chemistry-chemists. com (371€KTpOHHBIN KypHaT « XUMHUKU U XUMUS»).

www.chem.msu.su. DnekTpoHHas OnOIMOoTeKa yYeOHBIX MaTEPHATIOB MO0 XUMHUH.

www.chem.msu.su (21ekTpoHHast OMOIMOTEKA IO XUMHUH ).

www.enauki.ru (MHTEpHET-U3IaHue I yuuTeaeh « ECTeCTBEHHbIE HAyKN» ).

www.lseptember.ru (MeTogudeckas razera «llepBoe ceHTIOPs»).

www.hvsh.ru (kypHan «XumMust B koje»). www.hij.ru (kypHain « Xumus u
KU3ZHBY).

www.chemistry-chemists.com (3JI€KTPOHHBIN KypHaT « XUMUKH U XUMUSD?).

4.4. Oco0eHHOCTH peaqu3anMu Y4eOHOro mpeaMera Ui 00Y4YAKOLIMXCS
U3 YUCJIA HHBAJM/I0B U JIUI] C OTPAHHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

[Ipu o0OyyeHMM JHIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  37I0POBBS,
peyCMaTPUBACTCS] HHIAWBUYyabHBIN rpaduk 00yueHus.

WuBanuapl W Junma € OrPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3710POBbS
oOecrieyeHbl IMEeYaTHBIMU M 3JIEKTPOHHBIMH O00pa30BaTENbHBIMU pECypcamMH B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3I0POBbSL.

JIisi  OCYIIECTBJIEHUSI TPOLENyp TEKYLIEro KOHTPOJsS YCHEBAEMOCTH U
IPOMEKYTOYHOM aTTecTanuy OOydJarlolmuxcs, co3AalTcs (DOHIBI OLEHOYHBIX
CPEACTB, aJaNTUPOBAaHHBIC JJs MHBAJMAOB M JHUI C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3[I0POBbSI ¥ IO3BOJISIIOIIME OLEHUTHh JIOCTHXKEHHE HMHU
3allJJaHMPOBAHHBIX B OCHOBHOH 00pa3zoBaTeNbHOM NporpaMMe pe3yibTaToB
oOydeHnss ¥ ypoOBEeHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETCHLMH, 3asBICHHBIX B
o0pa3oBaTeNbHOI IporpamMmme.
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5 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA IPE/IMETA

JlocTxeHre JTUYHOCTHBIX Pe3ylbTaTOB OLIEHUBAETCS Ha KAUECTBEHHOM YpPOBHE
(6e3 ormetkn). CHopMHUPOBAHHOCTH METANpPEIMETHBIX M MPEIMETHBIX YMEHUMN
OLICHMBAeTCA B Oaiiax MpernojaBaTelieM B MPOLECCE BBIMOJHEHUS OCHOBHBIX
BUJIOB y4eOHOM JEsATeNbHOCTH OOY4YaloIUXCsl, TECTUPOBAHUS, BBIIOJIHEHUS
00y4aroIMMHUCS CAaMOCTOSITENIbHOM padoThl, 1O pe3ybTaTaM TEKYIIEr0 KOHTPOJIS
Y IIPOMEKYTOYHOU aTTECTALMH.

®opMbI U METOABI
Pe3yabTaThl 00y4yeHust KOHTPOJISl M OLleHKH
pe3yJbTaToB 00y4YeHust

*  JINYHOCTHBIE:

1) pOCCHHCKYIO TpakKJIaHCKYI0 WICHTHYHOCTh, IAaTPUOTHU3M,
YBaXXCHHE K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TMEPE.
Ponunoii, roppoctu 3a cBoil Kpail, cBoro PoauHy, mpomnuioe u
HACTOfAIEE MHOTOHAIMOHATBHOTO Hapona Poccuu, yBakeHue
roCyJapCTBEHHBIX CUMBOJIOB (Tep0, duiar, TUMH);

2) TpakIaHCKYI0 NO3UIHUI0 KaK aKTHUBHOIO M OTBETCTBEHHOI'O
YjieHa  POCCHICKOro oOmiecTBa, OCO3HAIOIIETO CBOM
KOHCTUTYIIMOHHBIE TIpaBa U 00S[3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPaBOMOPSIOK, 00J1a1aroIero YyBCTBOM COOCTBEHHOI'O
JOCTOMHCTBA, OCO3HAaHHO  MPUHUMAIOIIETO  TPaJAUIHMOHHBIC
Hal[MOHAJIbHBIE U  OOIIEYEeIOBEYECKHE T'yYMAHUCTHUYECKHE U
JIE€MOKpPAaTUYECKHE [IEHHOCTH;

3) TOTOBHOCTB K CITy’keHHI0 OTEUYECTBY, €ro 3aluTe;

4) chopMHUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U OOIIECTBEHHOMN
MPAKTUKHA, OCHOBAaHHOTO Ha JHAllOTe KYIbTYyp, a TaKke
pasnmuuHbIX (PopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MeECTa B IMOJHKYIBTYPHOM MHPE;

5) chopMUPOBAaHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCTIUTAHUS B
COOTBETCTBUH C OOIICUETOBEUSCKUMHU IIEHHOCTSIMH U HjcaTaMu
TPKJIAHCKOTO  O0OIIecTBa, TOTOBHOCTb M CIIOCOOHOCTh K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOW JIESITENBHOCTH;
6) ToJIepaHTHOE CO3HAHME U MOBEACHHE B MOJIUKYJIBTYPHOM MHUpE,
TOTOBHOCTh M CIIOCOOHOCTHh BECTH AHMANIOT C JIPYTHMH JIFOJbMH,
JOCTUTaTh B HEM B3aUMOIIOHMMAHUS, HAXOAWTh OOIIME LIEeNU U
COTPYQHUYATH /ISl KX JOCTHIKEHUS, CIIOCOOHOCTh POTHBOCTOSTh
WUJICOJIOTUM  JKCTpPEMH3Ma,  HalMOHalIW3Ma,  KceHohoOuw,
TUCKPUMHHAIIMA 110 COLUAIBHBIM, PEITUTHO3HBIM, PAaCOBBIM,
HAIlMOHAJILHBIM TPU3HAKAM U JAPYTUM HETaTUBHBIM COLMATbHBIM
SIBIICHUSIM;

(B pen. ITpukaza Munob6puayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKUA COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMHU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B  00pa30BaTEeIbHOW, OOIIECTBEHHO
MOJIC3HOU, y4eOHO-UCCIE0BATEIbCKOW, MPOSKTHOH M JIPYyrux
BUJIaX JIESATEIBHOCTH;

8) HpPaBCTBEHHOE CO3HAHHUE W TOBEJCHUE HA OCHOBE YCBOCHUS
00IIeYET0BEYECKUX LIEHHOCTEN;
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9) TOTOBHOCTH M CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIIC
caM000pa30BaHUI0, HA TPOTSIKEHUHM BCEW YXU3HU; CO3HATEIBHOE
OTHOIIEHHE K HEMNpPepbIBHOMY O0pa30BaHUI0 KakK YCJIOBHIO
YCHENHON MPOoeCcCHOHATBHON U 00IIECTBEHHOM IEATEIHHOCTH;
10) screTnyeckoe OTHOILIEHUE K MHpPY, BKJIIOYasl ICTETUKY ObITa,
HAyYHOTO M TEXHUYECKOTO0 TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHUH;

11) npunaATHE M peanu3alUi0 LEHHOCTEH 310pOBOTO U
O0e3zonmacHOro oOpasza JKW3HH, TOTPEOHOCTH B (PU3HYECKOM
CaMOCOBEPILICHCTBOBAHUH, 3aHSTHSIX CIIOPTUBHO-
O37I0POBUTEIILHON  JIEATEIbHOCTBIO,  HEMpPUATHE  BPETHBIX
MIPUBBIYEK: KYPEHHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTHUKOB;

12) GepexkHOE, OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHHE K
¢u3MuecKkoMy U TICHUXOJIOTHYECKOMY  3[0pOBBIO,  Kak
COOCTBEHHOMY, TaK U APYTUX JIOAEH, yMEHUE OKa3bIBaTh MEPBYIO
MTOMOIIIb;

13) oco3HaHHBII BBIOOp Oyaymiei mpodeccuu U BO3MOKHOCTEH
peanm3anui COOCTBEHHBIX XU3HEHHBIX IUIAHOB; OTHOIICHHE K
npoecCHOHAEHOM NESATENBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pelleHnrd  JIMYHBIX, OOLIECTBEHHBIX,  T'OCY/IapCTBEHHBIX,
O0IIEeHAIIMOHAIBHBIX TPO0JIEM;

14) chopMHUPOBAHHOCTH IKOJIOTMYECKOTO MBIIUICHUSI, TOHUMaHUS
BIUSTHUSL COITMAIbHO-DKOHOMHYECKHX TMPOIIECCOB HA COCTOSIHUE
MPUPOTHOMN M COIMAIBHON CPEIbl; MPUOOPETEHNE OMBITA SKOJIOTO-
HAIPaBIIEHHOW JIESATEIBHOCTH;

15) OTBETCTBEHHOE OTHOIIEHWE K CO3/IaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO IIPUHATHUS LEHHOCTEN CEMEMHOM KU3HMU.

*  MeTampeIMeTHbIE:

1) yMeHHe camMOCTOSITENILHO ONPENENATh HENH ACSITEIbHOCTH U
COCTaBJISTh TUJTaHbI NesITeNIbHOCTH; CaMOCTOSITENIEHO
OCYIIIECTBIISITH, KOHTPOJIUPOBATH u KOPPEKTUPOBATH
NeSITeNIbHOCTD; KCIIONb30BaTh BCE BO3MOXHBIE PECYpChl st
JNOCTHKEHHS TOCTABJICHHBIX IIeJied M pealu3alud IUTAHOB
NeSITEeNIbHOCTH; BBIOMPATH YCICIIHBIE CTPATETUU B Pa3IMYHBIX
CUTYaIUsX;

2) yMeHHE NpPOAYKTHBHO OOLIaThCS M B3aMMOJEHCTBOBATH B
MPOLIECCE COBMECTHON JEATENBbHOCTH, YUYUTHIBATH IO3HUIIUU
JOPYTUX YYaCTHHUKOB JESTeNbHOCTH, 3(P(EKTUBHO pa3peliarh
KOH(JIUKTBI,

3) BIIAJICHUE HaBBIKAMH MMO3HABATEIIBHOM, y4eOHO-
HCCIIEIOBATEIIbCKOM M NPOEKTHOW JEATEIBbHOCTH, HaBBbIKAMU
paspemieHuss  TpoOseM;  CIOCOOHOCTh HW  TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PEUICHUS MPAKTHUYECKUX
3a/1a4, MPUMEHEHHIO PA3IUYHBIX METO/I0B TIO3HAHMUS,

4) TOTOBHOCTH M  CIOCOOHOCTh K  CaMOCTOSITEIbHOU
MH(OPMALIMOHHO-TIO3HABATENIbHON  J€ATEIbHOCTH,  BJaJIeHUE
HABBIKAMHU TIOJTY4YEHUS HEOOXOAMMOW MHGPOpPMAIUU W3 cloBapei
pa3HbIX THIIOB, YMEHHE OpPUEHTUPOBATHCA B  Pa3IMYHBIX
UCTOYHUKAX  HWHPOpPMAIMK,  KPUTHYECKH  OICHHBATh U
MHTEPIPETUPOBaTh HH(OPMALINIO, TOTYyYaEMyI0 U3 Pa3IHYHbIX
HUCTOYHUKOB;

(B pen. ITpukaza Munob6puayku Poccun ot 29.12.2014 N 1645)
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5) yMeHHE WCIOJb30BaTh CpEACTBA HWH(POPMAIIMOHHBIX W
KOMMYHHUKAIIMOHHBIX TexHonoruil (manee - WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3a]ad C
coOroIcHreM TpeOOBaHUI IPTOHOMHUKHU, TEXHUKU 0€30MacHOCTH,
TUTHUEHBI, pecypcocOepeXeHUsl, MPABOBBIX U JTUYECKUX HOPM,
HOPM MH(OPMALIMOHHON OE30MaCHOCTH;

6) yMeHHe OmpeleisITh Ha3HaueHWe W (YHKIUU Pa3TUYHBIX
COLIMATILHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OLIEHWBATh W NMPUHHUMAThH PELIEHUS,
OTIPEICTISIONINE CTPATETHIO MOBEACHHS, C YIETOM TPAKIAHCKUX U
HPAaBCTBEHHBIX IIEHHOCTEH;

8) BiajieHNE SI3LIKOBBIMU CPEJICTBAMH - YMEHHE SICHO, JJOTUYHO H
TOYHO H3JlaraTh CBOIO TOUKY 3PEHHS, MCIIOJIb30BaTh a/1€KBAaTHbIC
SI3BIKOBBIE CPE/ICTBA,

9) BnajgeHWE HaBBIKAMH TI03HABATENBLHOM pediiekcuu  Kak
OCO3HAHHUS  COBEPIIAEMBIX  JCHCTBHA HW  MBICIUTEIHHBIX
MIPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMM, TPaHUI] CBOETO 3HAHUS
M HE3HaHWsS, HOBBIX II0O3HABATEIBHBIX 3aJa4 M CPEICTB HX
JOCTHKECHHUSL.

® IIpeaMeTHbIe pe3yJabTATHI 00yYEHHUSsT

- copMHpPOBAaHHOCTh TMPEJICTaBICHUH O MecTe XHUMHH B
COBPEMEHHOW HayyHOU KapTHHE MUPA; TOHUMaHHE POJIH XUMHUH B
dbopMUpOBaHUHM Kpyrozopa H (DYHKIIMOHAIBHOW TPaMOTHOCTH
YeJI0BEKa ISl PEIICHUs IPAaKTUUYECKUX 3a/1a4;

- BIIQJICHHE OCHOBOIIOJIATAIOIIMMH XUMHUYECKHUMH TIOHSATUSIMH,
TEOpUSMH, 3aKOHAMU M  3aKOHOMEPHOCTSIMH;  YBEPEHHOE
[T0JIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW;

- BIQJEHUE OCHOBHBIMH METOJaMU HAYYHOTO TIO3HAHUS,
UCHOJIb3YEMbIMH B~ XUMHHU:  HaONIOJIGHUEM,  OMHCAHHUEM,
U3MEpEeHUEM, FIKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh, OOBACHSITD
pe3yNbTaThl MPOBEIEHHBIX OMBITOB U JI€JaTh BHIBOAbI; TOTOBHOCTD
U CHOCOOHOCTh MPHUMEHSATh METOABI MO3HAHUS MPH S5 peIIeHUH
MPaKTUYECKUX 3aJ1ay;

- c(OPMHPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBECHHBIC OLICHKU U
MPOU3BOJUTL  pacyeTbl IO  XUMHUYECKUM  QopmylaM U
YpaBHECHUSIM;

- BIIQJIeHHME TpaBWIaMM  TEXHUKM  O€30MaCHOCTH  IpHU
UCTIOJIb30BAHUU XUMHUECKUX BEIIECTB;

- c(hOopMUPOBAHHOCTh COOCTBEHHOW IMO3UIIMHM TIO OTHOIICHUIO K
XUMHAYECKON HH(pOpMaIUK, MOTydaeMoi U3 pa3HbIX HCTOYHHUKOB.

Obyuarowuiics 001#CeH 3HAMb:

- OCHOBHBIE XHUMHUYECKHE TTOHATHS, 3aKOHBI U TEOPUU XUMUH;

- KiIaccupUKAMIO W HOMEHKJIATYpy HEOPraHUYeCKHX U
OPraHNYEeCKUX COCTMHECHU;

- BOKHEHUIIME BEUIECTBA M MaTEPHAIIBI, IIHPOKO HUCIIOJIb3yeMbIC B
MPaKTUKE, POJIh XUMHH B €CTECTBO3HAHUM, €€ CBSA3b C APYTHUMH
€CTECTBCHHBIMU HayKaMH, 3HAY€HHE B JKU3HH COBPEMEHHOTO
oO1miecTBa.

Obyuarowuiicst 00nNHCeH yMemn.

OllCHKa 3a YCTHBIE
OTBETHI;

OIICHKA YPOBHS
3HAHUU CTYJIEHTOB Ha
KOHTPOJIbHO-Y4E€THOM
3aHATHM,
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- Ha3plBaThb M3Y4YCHHBIC BEUIECTBA 10 TPUBUAIBHOM U
MEXIYHApPOJAHON  HOMEHKJIAType, XapaKTepH30BaTh  oOIIue
XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX U
OPraHNYEeCKUX COCIUHECHUMN;

- IPOBOJUTH PACYETHI IO XUMUYECKUM (OpPMYJIaM U ypaBHEHUSIM
peaKuuii;

- OOBSICHATBH: 3aBUCHMOCTb CBOWCTB BELIECTB OT MX COCTaBa U
CTPOEHHs, IPUPOY XUMHUUECKOU CBSI3H;

- BBIIOJHATh XHMHYECKUH DOKCIIEPUMEHT IO PAacClO3HABAHUIO
BAKHEUIIINX HEOPraHUYECKUX U OPraHUYECKUX COCIUHEHUN;

- OCYHIECTBIATH  CaMOCTOSITETIBHBIM  MOUCK  XMUMHUYECKOU
uHbOpMAllUM C HCIOJB30BAaHUEM pA3IMYHBIX HCTOYHHKOB
(ctipaBOYHBIX,  HAYYHO-TIONMYJSIPHBIX ~ WM3/aHUH,  PECypCcOB
WuTepHera).

HCMOJb30BATh MNPUOOPETEHHbIE 3HAHMS M YMeEHHS B
NMPAKTHYECKOM eATeJIbHOCTH U MOBCEIAHEBHOM KU3HM JIJIS:

‘/06MCHeHI/I${ XUMHUYECKUX  SBJICHUH, NPOUCXOASIIUX B
MpHUPO/IEe, OBITY U Ha MPOU3BOJICTBE;

OTpeNelICHUsI  BO3MOXXHOCTH  NMPOTEKAHUS  XUMHUUYECKHX
HpeBpameHHﬁ B paanqulx yC.HOBI/IHX U OILCHKH Uux
MOCJIECTBUH;

VSKOJ‘IOFI/I‘ICCKI/I rPaMOTHOTO TIOBEJIEHUS B OKpYXaromieu
cpene;
OLICHKH BJIMSIHHUSI XMMHUYECKOTO 3arps3HEHHs] OKpYyKarolen
Cpelbl Ha OPTaHU3M YeJIOBEKa U IPYTHE KUBBIC OPTaHU3MBI;

O6e3omacHOro oOpalmieHHst ¢ TOPIOYMMHU M TOKCHYHBIMHU
BEIIIECTBAMH M JIA0OPATOPHBIM 00OPYI0BAHHEM;

VHpI/IFOTOBJ'IeHI/ISI pacTBOPOB 3aJJaHHOW KOHIEHTPALUU B OBITY
Y Ha MPOU3BOJICTBE;

KPUTHYECKOU OILICHKH JIOCTOBEPHOCTHU XUMHUYECKOU
uH(pOpMaINH, TOCTYNAIONIEH U3 pa3HBIX HCTOYHHUKOB.

OLIEHKA 3a
BBITIOJTHCHUC

TECTOBBIX 3aJaHUU I10
KJIFOUEBBIM BOITPOCAM.

OLIEHKA 3a
BBIIIOJIHCHHE
KOHTp OJIBHBIX
3aJaHuiN;

OLICHKA 32
BBITIOJIHEHHUE
NPaKTUYECKUX padoT;

OIICHKa 3a YCTHbIE
OTBETEHI;

OIIEHKA 3a
MOJITOTOBKY
CaMOCTOSITENILHBIX
coo00IIIeHH T
CTY/ICHTOB.

OLIEHKa 3a YCTHBIE
OTBETHI;

OIICHKA YPOBHSI
3HAHUU CTYJEHTOB Ha
KOHTPOJIBHO-YIETHOM
3aHATHH;

OIICHKA 3a
BBITIOJIHEHHE J1a0.
pabor.
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Pazpabtoruankn;

CIIK BI'TY npenoxaearens m.K.k

PyxosoguTens
ofipasoBaTe/bHOI NPOrpaMMeI

Ixcnepr BI'TY

JI.C. TpoHOBa

H.B. Anenurxora
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JIMCT AKTYAJIM3ALLUA

paboueii mporpaMMbl y4e0HOro npeaMeTa XumMus

/11

HaumenoBanue
snemenTa OII,
pasnena, myHKTa

[IyHKT B mpenpiayiiein
penakuuu

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSIMU

PexBU3UTEI
3aceJaHus,
YTBEPAUBIIETO
BHECCHHE
W3MEHEHHUH
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