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1. TIJIAHUPYEMBIA TIEPEYEHbL PE3YJbBTATOB OBYYEHHUA 11O
YYEBHOMY INIPEJMETY

1.1. Hean ocBoeHusi y4eOHOI0 mpeamMera

Hensitmu m3ydenusi mpeaMera «XuUMHUsS» Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHHsS Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- (OpMHPOBAaHHE CHCTEMbl XHMHUYCCKUX 3HAHUWA KaK BaKHEHIEH COCTaBISIONICH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIIOYEBbIE TOHATHUSA,
(byHIaMEHTAlIbHBIE 3aKOHBI U TEOPUH XWMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUEH TOHUMAaHUE
CYIITHOCTHU JOCTYIHBIX 000011IeHNH MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTHS U CTAHOBJICHHUS;

- (opmupoBaHHe U pa3BUTHE MPEICTABICHUNA O HayUYHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMHUYECKHX PEaKIuil, HEOOXOAMMBIX JUIsi TPHOOPETEHHS yMEHUW OpPUEHTUPOBATHCS B MHpPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIINX MECTO B NMPUPOE, B IPAKTHUECKON U MOBCEIHEBHON
KU3HU;

- pa3BUTHE YMEHHH U CIOCOOOB JCSATENBbHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM
U OOBACHEHHEM XHMHUUYECKOTO SKCIEPUMEHTa, COOJIIOJCHUEM IMPaBHJI OE30MacCHOTO OOpAalleHHs C
BEIIIECTBAMH.

1.2. Ilnanupyemble pe3y/JbTAThl OCBOCHHUSI y4eOHOI0 peIMeTa
1.2.1. Ilnanupyemblie JMYHOCTHBIE Pe3yJIbTAThI OCBOCHHS

Pabouas mporpamma yuyeOHOro mpeaMera IMperyCMaTpUBAEeT JOCTHKEHHE CIeIyIOLIUX
JIMYHOCTHBIX Pe3yJbTAaTOB:

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NpeIMeTa « XUMHUS» OTpaxaroT c(hopMHUPOBaHHOCTh
OTIBITA TTO3HABATEIBHON U MPAKTUIECKOH NESATETLHOCTH 00YUJAIOIIUXCS 110 PeaTu3aliy IPUHATHIX B
o0111ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxJIaHCKOTO BOCIUTAHHUSL:

0CO3HaHMS 00YYAIOUUMHKCSA CBOUX KOHCTUTYIIMOHHBIX IIPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIIOPSIKY;

MIPEACTABICHUS O COLMAIBHBIX HOpMax W IPAaBUIAX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH NPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U IT03HABATENIbHbIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTUKY U apryMEHThI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCITUTAHUSL:

LIECHHOCTHOTO OTHOWICHHsSI K MCTOPUYECKOMY M HAay4HOMY HACIEOUI0 OTECYECTBEHHOU

XUMUU;

YBaXEHHUS K TIPOIIECCY TBOpPYECTBA B 00JIACTU TEOPUH U TMPAKTUUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAaHUS TOTO, YTO JOCTIKEHUS HAyKH €CTh Pe3yNbTaT JIUTENbHBIX HAOIIOICHUIA,
KPOTOTJIMBBIX KCIIEPUMEHTATHHBIX TTOMCKOB, TOCTOSSHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEpeca M TO3HABAaTEJIbHbIX MOTHMBOB B TMIOJYYEHHUM U TMOCJHEAYIOIIEM aHajIu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) JIyXOBHO-HPaBCTBEHHOTO BOCIIMUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBSI3aHHBIC C XUMUUYECKUMU SBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTU OIIEHMBATHh CBOE IOBEJIEHHE M TMOCTYNKH CBOMX TOBAapHUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE TIOCIIECTBUN dTUX TTOCTYITKOB;




4) bopMHUpPOBaHUS KYJIBTYPbI 3JI0POBBS:

MMOHUMAaHHUS IIEHHOCTEH 3I0pOBOIO0 M 0OE€30MacHOTO o00pa3a KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmrofieHus mpaBuil Oe30macHOro oOpalleHHs ¢ BeUlecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATETbHOCTH;

MOHMUMAHMUS [IEHHOCTH TpaBWI HHAMWBUIYAJBHOTO M KOJJIEKTUBHOTO 0€30I1acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HaHUs TOCIEICTBUI U HENpUSTHA BPEIHBIX NpPUBBIYEK (YMOTpeOJIEHUS aIKOTOoJIs,
HapKOTHUKOB, KYpPEHHUs);

5) TpY/IOBOTrO BOCIIMTAHHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCJIEAOBATEIbCKOM JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEHICHUU MPAKTUYECKUX 3a/7a4 COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

WHTEpeca K MPaKTHUYECKOMY HM3y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHUCIEC HA
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3ysibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYalbHOW TpaeKTopuu oOpa3oBaHMUs,
Oynymei npodeccun M peanu3anud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIUMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) 9KOJIOrMYECKOr0 BOCIIUTAHHUS:

9KOJIOTHYECKU 1EIeCO00Pa3HOr0 OTHOUICHHS K MPUPOE, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUs HEOOXOIUMOCTH UCHOIB30BaHUS JOCTHXKEHUNH XUMHHU JUIS PEIICHUs BOIPOCOB
paloOHATBLHOTO PUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUITHS JNEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAKIIEW MPUPOIHOM cpene,
YMEHHUsSI TPOTHO3UPOBATH HEOIArONPHUATHBIE HSKOJOTUYECKUE TMOCIECACTBUS MPEANPUHUMAECMBIX
JIEHCTBUN U NIPEAOTBPALLATD UX;

HaJU4MUsl PA3BUTOTO DKOJIOTMUYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYphI, OIBITA
JEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEJIbHONW, KOMMYHUKATUBHOW U COITMATBHOM TMPAKTHUKE, CIIOCOOHOCTH W YMEHHS aKTHBHO
MPOTUBOCTOATH HUACONIOTHH XeMohoouw;

7) IIEHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOW MTPAKTUKHU;

MOHUMaHUS CHenuUKA XMUMHM KaK HayKd, OCO3HaHHS €€ poiau B (HOpPMHUPOBAHHH
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYMMOCTH XHMMHUHU JUJIsl COBPEMEHHOM IUBWIM3AIMN: B €€
TYMaHUCTUYECKOW HAMNpaBJICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpBI, PEIIEHUU TI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKH KOM(POPTHOM KU3HU KaXKIO0TO YieHa OOIIecTBa;

€CTECTBEHHO-HAyYHONH T'PAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJOB TIO3HAHUSA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJy4daeMmble 3HAHUS IS
aHajn3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIET0 MUPA M IPOUCXOIAIINX B HEM H3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEIBI0
MOJTY4CHUS JOCTOBEPHBIX BBHIBOJIOB;




CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS IS PEeLIeHUs podiieM
B peaSIbHBIX )KU3HEHHBIX CUTYalNsX;

UHTEpeca K O3HAHUIO U UCCIIEI0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHUIO, K
AKTUBHOMY TOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IW4HbIX cdepax mpodeccroHanbHON
NeSITETbHOCTH.

npeaiaraéMbelii aJdrOpuTM JIEHCTBHH TP BBHIOJHEHUH YYEOHBIX M HMCCIIEHAO0BATEIbCKUX
3a1a4, BeIOMpaTh Hanbonee 3((PeKTUBHBIA crocod WX pemeHuss ¢ Y4ETOM IOIy4eHHUS HOBBIX
3HAHMHU O BEUIECTBaX M XMMHUYECKUX PEaKIHsX;

1.2.2. Ilnanupyemblie MeTanpeaMeTHbIe Pe3yJibTAThl 0CBOCHHUS

Pabouass mporpamma ydeOHOrO MpeaMeTa MPeayCMaTpPUBACT JAOCTHIKCHHE CIICTYIOIINX
MeTanpeIMeTHbIX pe3yJbTaTOB:

OBnajieHre YHUBEPCAILHBIMHU YIeOHBIMY IT03HABATEIHHBIMU JCHCTBHSIMH:

1) 6a30Bble JIOTUYECKUE ACHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIHPOBATh W aKTyaJU3UPOBATh NPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEACIATh LETN ACSITeILHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUHU WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHWUW TPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBaTh HX  B3aHMMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIINE TOHITHS JUTsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIAaCCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHus (MHAYKTUBHbBIC, JAEAyKTHBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PACCMATPUBACMBIX SBJICHHIX, (OPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSITh B TIPOIECCEe MO3HAHMS, UCTOIB3YeMble B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYecKass (QopMmyiia, ypaBHEHHE XHMHUYECKOM peakIuu — TPU PEHICHUH  y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHBIC MOJETbHBIC MPEACTABICHUS s
BBISIBJICHHSI XapaKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIISCTB M XUMUICCKUX PEAKITUH.

2) 6a30BbIe MCCIIEI0BATEAbCKHE JICHCTBU:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIESCTB M XUMUYICCKUX PEAKITUH;

dbopMynupoBaTh 1LE€TM W 3aladd  HMCCIEAOBAaHHWSA, WCIONIB30BaTh IIOCTABIEHHBIE W
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOITPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHKS U OCHOBBI JIJIS
(dbopMUPOBaHUS TUIOTE3HI O TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BIIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS U TPOBEACHUS YYCHHUYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJOM IIpOoIlecca, CaMOCTOSITENBHO
IPOTHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJEIaHHOM
pabore;

MPUOOPETaTh OMBIT YUYEHUYECKOW HCCIEeNOBATENbCKOH M TMPOEKTHOW JeATeIhbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB PpeIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHUS.

3) pabora ¢ nHdopManmeii:

OPUEHTHPOBATHCS B PA3NIMYHBIX HUCTOYHMKAX HHPOpMamu (HAyYHO-TIOMYISpHAs
JUTepaTypa XUMHYECKOTO COJCpXKaHHWsS, CHpaBOYHBIE IMOCOOWs, pecypcsl MHTepHeTa),
AHATM3UPOBATh HHPOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS, KPUTUIECKH OI[EHUBATh
e€ JIOCTOBEPHOCTh U HETIPOTHBOPEUYHBOCTE;




¢dbopMynHMpOBaTh 3ampoChl U MPUMEHSITH pa3lWYHbIE METOIbl IMpPH IOHCKe M OoTOOpe
uHpOpMann1, HeOOXOAMMOM JUTSI BHITOJIHEHHSI YU€OHBIX 3a71a4d ONMpPEeIEHHOTO THIIA;

NpUOOpETaTh OIBIT MCIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMpATh ONTHMAaJIbHYIO (hopMy mpeacraBieHus nHGOpMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIOJb30BaTh HAYYHBIM S3BIK B KaueCTBE CpEICTBAa MpH paboTe C XUMHUYECKOU
UHpOpMaIKEH: TPUMEHATh MEXKIPEIMETHbIE ((PU3NIYECKUE W MATEeMaTHUECKHE) 3HAKH U CUMBOJIBI,
¢dopmybl, a00OpeBHATYpBI, HOMEHKIIATYPY;

UCIIOJIB30BATh M MTPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH.

OBnazieHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3aJaBaTh BOMIPOCHI 10 CYIIECTBY OOCYXKIAaeMOI TeMbI B XOJIE JHUAIOra W/WIH JUCKYCCUH,
BBICKA3bIBaTh  HUJEH, (OPMYIHPOBATH CBOM  NPEIJIOKEHHS  OTHOCHUTEIBHO  BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYNIAaTh C TPE3EHTALMEH pe3ylIbTaTOB MO3HABATEIBHON AEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU IIPH BBITIOJIHEHUM XUMHUYECKOTO IKCIIEPUMEHTA,
NPaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BEUIECTB, pPEeaTH3alMU y4eOHOTO
npoekTa M (OPMYIHMPOBATH BBIBOJBI [0 pPE3yJIbTaTaM IMPOBEIEHHBIX HCCICIOBAHUN MyTEM
COIIaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHHUS 1 0OMEHAa MHEHUSIMHU.

OBJaJIcHUE YHUBEPCAIBHBIMU PETYISITHBHBIMH JCHCTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBISTH CBOIO ITO3HABATEINBHYIO IESTEIBHOCTD,
ompenenss €€ LENM U 3aJla4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeUlaraéMblii  aITOPUTM JICHCTBHI TPH BBIMOJHEHUHM YYEOHBIX M HCCIIEIOBATEIBbCKUX 3aj1ad,
BbIOMpaTh HanOosee 3(pPEeKTUBHBINA CIOCO0 MX PEHICHHs ¢ YYETOM TOIYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE caMoOaHallu3a |
CaMOOLICHKH.

1.2.3. Ilnanupyembie npeIMeTHbIE Pe3yabTAThl 0CBOCHUS

[IpenMeTHble pe3ynbTaThl OCBOEHHUS YydeOHOro mpeaMera Ha 0a30BOM YpOBHe
OpPUEHTHPOBaHbl Ha OOecreueHne MpeuMyIIeCTBEHHO 001e00pa3oBaTeIbHON U OOLIEKYIbTYPHOM
MOJTOTOBKHU.

PaGouass nmporpamma y4eOHOro mpenMeTa MNpEeAyCMaTpUBAET  JOCTHXKEHHUE
CIIEIYIOIINX IPEIMETHBIX Pe3yIbTATOB Ha 0230BOM YpOBHE:

1) c(OpMHPOBAHHOCTD MIPECTABIICHUNA: 0 XUMHUYECKON COCTaBIIAIOLIEHN
€CTeCTBEHHOHAYYHOH KapTUHBI MHUpPA, pPOJM XHMHW B TIO3HAHWW SIBJICHWH TPUPOABI, B
(GOpMHpPOBAHUN MBIIUIEHUS M KYJAbTYPbl JIMYHOCTH, €€ ()YHKIMOHAJIBbHOH TI'PaMOTHOCTH,
HEOOXOIUMON JUIsl pelIeHHs] MPAaKTUYECKUX 3a7ad U SKOJIOIMYECKH 0OOCHOBAaHHOI'O OTHOLICHMS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpENE;

2) BIaJieHWE CUCTEMOM XMMMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
HOHATHSL (XMUMHUYECKHH 3JIEMEHT, aTOM, 3JEKTpPOHHas 00oJouYka aToma, s-, P-, d-3IeKTpOHHBIC
opOHUTaIM aToOMOB, MOH, MOJIEKYJA, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD, CTETIEHb OKHCIIEHUS,
XUMHUYecKass CBSI3b, MOJIb, MOJIIDHAas Macca, MOJSPHBIM 00beM, YIJIepOIHBIA  CKEJeT,
(GyHKIMOHAIbHAS TpYIINa, paauKall, HW30MEepHs, HU30MEphl, TOMOJIOTMUECKUU ps, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- M A30TCO/AEPIKAIINE COSAUHEHHs, OMOJIOTHYECKH aKTHBHBIC BEIIECTBA
(yrneBoabl, >KUpbl, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPHUCTAIJIMUECKass pelieTka, TUIBl XUMHUYECKUX peakiuil (OKUCIUTENbHO-
BOCCTAHOBUTENbHBIE, JK30- U DSHIOTEPMHUYECKHE, peaklUd HMOHHOro oOOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHYECKAsT AUCCOLMAIUS, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peakluu, XHMHYECKOe pPaBHOBECHE), TEOPUHM U 3aKOHBI (TEOpHs
XUMHYECKOIO CTPOEHMsS OopraHmdeckux BemecTB A.M. byriepoBa, Teopus 31EKTPOIUTUYECKOU
auccormanuu, mnepuoaudeckuit  3akon  J[.MI. MengeneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, (DAaKTOJIOTUYECKHUE CBEACHUS O CBOWCTBAX,



COCTaBe, MOJIy4YeHHH U OE30MaCHOM HCIIOJIb30BaHNH BaKHEHITNX HEOPTaHUYECKUX M OPraHMYECKHX
BEILIECTB B OBITY U MPAKTUYECKOH NeATETbHOCTH YEI0BEKa;

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTEpPHbIE NPU3HAKM M B3aUMOCBS3b
W3YYEHHBIX IIOHATUMN, IPUMEHATh COOTBETCTBYIOIINE IIOHATHS IIPA ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX W OpPraHWYeCKUX BEUIECTB U HUX IIPEBPALICHUI; BBIABIATH B3aUMOCBS3b
XUMHUYECKHUX 3HAaHUH C IOHATUAMU U NIPEACTABICHUAMH IPYIMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTH YMEHHUH HCIIOB30BaTh HAUMEHOBAHMS XMMHYECKHX COCAMHEHHH
MEXIYHApOJHOIO COI03a TEOPETHYECKOM W MPUKIAJHOM XMMHUHM M TpPUBHAJIbHBIC Ha3BaHUSA
BO)XHEHIINX BEUIECTB (ITHJICH, alleTUJICH, MIIMLEPUH, (heHom, GopMalbaerua, YKCyCHas KUCIOTa,
IJIALMH, YTapHBIW T'a3, YIICKUCIBIA a3, aMMHaK, ralieHas U3BeCTh, HeralleHas U3BECThb, INThEBas
cola M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTaHUYECKUX M OPTaHUYECKUX BEIECTB, YPaBHEHUS
XMMHUYECKHX PEaKLUi, OOBACHATh UX CMBICI; HOATBEPXKIaTh XapaKTepHble XMMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMU U 3alMCSIMH YPaBHEHUH XUMHUECKUX PEAKIINM;

5) chopMUPOBAaHHOCTb yYMEHUH  YCTaHABIMBATh  IPUHAIIEKHOCTh  M3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K ONPECIIEHHBIM KilaccaM U IpyIIaM COEIWHEHUH,
XapaKTepu30BaTh MX COCTaB M BAaXXHEHINE CBOMCTBA; ONPENENATh BHIbl XMMHUYECKUX CBS3EH
(KoBaJIeHTHAas!, NOHHAsI, METAJUIMUECKasi, BOJIOPOAHAS), TUIII KPUCTAITIMYECKUX PELIETOK BEIIECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLUY;

6) BiIaicHUE OCHOBHBIMU METOJJaMU HAyYHOTO ITO3HAHUS BEILIECTB U XMMHUYECKUX SBJICHUM
(HabmroieHHe, U3MEpPEHHE, SKCIIEPUMEHT, MO/IEIMPOBAHNUE);

7) cpOopMUPOBAHHOCTb YMEHMH IPOBOAMTH PACUYETHl MO XUMHUYECKUM QopMmyaaM H
YPaBHEHMSIM XUMHUYECKUX PEAKIMHA C UCIOJIb30BaHUEM (PU3UYECKUX BEIUYUH, XapaKTEPHU3YIOLINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBA
BELIECTBA; UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS Ul IPUHATHS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

8) chopMUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XMMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPU HArpeBaHUM, IOJIyU€HUE 3THUJICHA U U3YyYEHUE €ro
CBOMCTB, KayeCTBCHHbIC PEAKLUMU Ha albJETHIbl, KpPaxMall, YKCYCHYIO KHCIOTY; I€HaTyparlus
OCTKOB TPH HArpeBaHWM, I[BETHHIC PEAKIMHM OEJKOB; NMPOBOAMTH PEAKIHMU HOHHOTO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX pACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cylb(dar-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTMOH aMMOHUS; pellaTh SKCIEPUMEHTAIbHbIE 3adauu Mo TemaMm "Metamnsl" u
"Hemeramnbl") B COOTBETCTBMM C TMpaBWJIaMHM TEXHUKH O€30MaCHOCTH IpH OOpalIeHuu ¢
BellecTBaMM U J1a0OpaTOpHbIM 00OpYAOBAaHUEM; TMPEACTABIATH PE3yNbTAThl XHUMHUYECKOIO
JKCIIepUMeHTa B (OpMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILMX peakUuid u (QOpMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpPOBAaHHOCTH YMEHUS aHAIU3UPOBATH XUMHUYECKYI0 MHPOPMALIUIO, MTOJTy4aeMyto
U3 pa3HbIX UICTOYHHUKOB (CpeJICTB MaccoBOM MH(popMaluu, cetb UHTEepHET u 1pyrue);

10) chopMUpOBaHHOCTh yMEHHUH COOJIOAATH MpaBHJIa 3KOJIOTMUYECKH LeIeco00pa3HOro
NOBEIEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAaHEHHsS] CBOETO 3J0POBbS M
OKpYXKarolled MPUPOJHON Cpelbl;, YYUTHIBaTh OMACHOCTb BO3JEHCTBUS HA >KMBBIE OpPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAsi CMbICIT TIOKa3aTels MPeieIbHOM JOMYCTUMON KOHIIEHTpAIUY;

11) nns oOyyaromuxcst ¢ OrpaHU4eHHBIMU BO3MOXKHOCTSIMU 3[I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHMsI IPUMEHSTH 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHX
SIBIICHUI;

12) nns chenblx W cnaboBUAAIIMX —oOyyarommxcs: Cc(GOPMHUPOBAHHOCTh YMEHHS
UCIOJIb30BaTh peibepHO ToueuHyro cuctemy oOo3HaueHuit JI. Bpaitns ans 3anucu XMMHYECKHX

dbopmy.

K koHuny oOyyeHusi mnpeaMeTHble pe3yJbTaThl OCBOeHHMs Kypca «OpraHuveckas
XHMUSD> OTPAKAIOT!

[Ipeamer opraHn4YeckoM XMMHHU: €€ BOZHMKHOBEHUE, PA3BUTHE W 3HAYCHHE B IMOJTYYEHUU
HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHHs oprannyeckux coequHenuit A.M. bytieposa, ee



OCHOBHBIC TOJIOXKEeHU. CTPYKTYpHBIE (OPMYINBI OpPraHUYEeCKUX BeriecTB. ['omomorus, u3oMmepus.
XMMHYECKast CBA3b B OPraHNYECKUX COCINHEHUAX - OJIMHAPHBIC U KPATHBIEC CBA3H.

[IpencraBnenue o kiaccu(pUKAUK OPraHUYECKUX BenlecTB. HoMeHKIaTypa opraHmuecKux
COEIMHEHUH (CUCTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BAKHEMIIMX IpPEJCTaBUTENIEH KJIacCoB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBI M3y4YEHMs BEILECTB M MX NPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U ONMCAHHUE JIEMOHCTPAL[MOHHBIX OIBITOB I10 MIPEBPAILEHUIO
OpPraHUYECKUX BEIIECTB IPU HArpeBaHUU (IUIaBICHHE, OOYTTTUBAaHUE U TOPEHHE).

YriaeBoaopoabl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKHH psan. Meran u 3taH - mpocreiiue
IPEJCTaBUTENIN AJIKAHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELCHUs U TOPEHMUS),
HaXO0X/IEHUE B IPUPO/JIE, IOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psil. DTWIEH U MPONUIIEH - IPOCTEHIINe
NpPEJCTaBUTENIN AJKCHOB: (pU3MyYecKkMe M XHWMHUYECKHE CBOMCTBAa (peakuuu THIPUPOBAHUS,
raJJoreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEMIIME XUMHUYECKUE
cBOMcTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHM psa. AUETWIEH -
OPOCTEHIINK NPEJCTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOMCTBA
(peakuuy rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALIMK, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYECKME€ M XHMHYECKHE CBOWCTBA (peaxuuu
raJIOT€HUPOBAHUS U HUTPOBAHUSA ), IOJIYYEHHE U IpUMEHEHUE. TOKCHYHOCTh apeHOoB. [ eHeTnueckast
CBSA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAUICKALIMMU K Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble UCTOUYHUKH YTI€BOAOPOAOB. [IpupoaHbIii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hedtb 1 ee npoucxoxaenue. Crnocodsl nepepaboTku He(TU: MeperoHka, KPeKUHI (TEpMHUUYECKU,
KaTajluTHuecKuil), nuponus. IlpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKCcriepuMEHTAJIbHbIE METO/Ibl U3YUYEHHs BEILECTB M UX MPEBpAIlCHU: O3HAKOMIIEHUE C
o0Opa3laMu IjiacTMacc, KaydyykoB M pe3uHsl, komnekuuu "Hedts" m "Yroms", mMozenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJlOT€HONPOU3BOJAHBIX, IPOBEJIEHUE NPAKTHUECKOH paloThI:
MIOJIyYEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacyernble 3anaun.

Bblunciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oObema, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJHBIX BEIECTB WIH ITPOJYKTOB PEAKIUN).

Kucnopoaconepxaiune opraHM4ecKue COeIMHEHHUS.

[IpenenpHble ONHOATOMHBIE CHHUPTHL. METaHOA M ATAHON: CTpPOEHHE, (U3HYECKHE U
XUMHYECKHE CBOMCTBA (pEakMM C aKTUBHBIMU METajUlaMH, TalloT€HOBOJIOPOJAMHU, TOPEHHE),
IIpUMEHEeHHEe. BogopoaHble CBA3U MEXIY MOJIEKYJIaMU CIIUPTOB. [IeficTBHE METaHONIA U DTaHOJIA Ha
OpraHu3M 4eJIOBEKa.

MHoOroaToMHbl€ CHUPTBHI. OJTWIEHTJIMKOAb U TJIHMLIEPHH: CTpOeHHe, (U3NYecKue u
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METalllaMH, KaueCTBEHHas PEaKIus Ha
MHOrOaTOMHBIe cnupThbl). JlelicTBue Ha opraHu3Mm 4ejoBeka. l[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@deHoN: CTPOCHHME MOJIEKYJbl, (DU3UYECKHME M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anbneruasl. PopmanbAerujl, ameTaibIeru]: CTpoeHue, (U3NYECKHe W XUMHUYECKHE
CBOICTBa (peakuu OKHCIIEHUS U BOCCTAHOBJICHMS, KAueCTBEHHBbIE pPEaKIUH), MOJyueHUEe U
IIPUMEHEHHUE.

OAHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOThl. MypaBbUHasi U YKCYCHasi KUCJIOTHI:
CTpoeHue, pU3nUecKue U XMMHYECKHe CBOMCTBA (CBOICTBa, 0oOIIME JUIS Kilacca KUCIOT, pPeaKius



sTepudUKanMu), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHl Kak
IPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHMCIIOT, MX
MOIOILIEE ACHCTBHE.

CrnoxHble 3QUpbl KaK IPOU3BOJHbIE KapOOHOBBIX KUCIOT. I'MAPOIM3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYraeBogpl: cocTas, KiaccuuKkanus yrieBoaoB (MOHO-, TU- U Mosucaxapuisl). [roko3a -
NPOCTEHIINKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOSHHS MOJICKYJbl, (PU3MUECKHE W XUMHUECKHUE
cBO¥icTBa (B3auMoneicTBre ¢ ruapokcuaoM Meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiEeHHME, OpOKEHUE TJIOKO3bl), HAXOXIAECHUE B IMPUPOJE, INPUMEHEHHUE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemironosa kak npupojHele noiaumepsl. CTpoeHue Kpaxmajia U LeJIHI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KAUeCTBEHHAs PEaKLUs C HOI0M).

OKCIepUMEHTAIbHBIE METO/Abl M3YyYCHHsI BEIIECTB M HMX IPEBpAIEHHUI: NpPOBEICHHE,
HaOJI0IeHNE U ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHojda okcuaom wmeau(ll)), MHOroaToOMHbBIX CHUPTOB
(B3aumMopelicTBue riauuepuHa ¢ ruapokcugoM meau(ll)), ampaernnoB (OKuCIeHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOJIOM),
IPOBE/ICHUE MTPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, o0beMma, KOJIMYEeCTBA
MCXOJJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJIHBIX BEILECTB WJIM IPOJYKTOB PEAKLIUN).

A3oTcoaep:xane opraHuyeckne coeANHeHUsl.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHudeckue coeAuHeHus. Puznyeckrue 1 XUMUUYECKUe
CBOICTBa aMHMHOKHMCIOT (Ha NpuUMepe TIJuluHA). buojornyeckoe 3HAaUeHHE AMMHOKMCIIOT.
IlenTunel.

Benku kak TpUpPOAHBIE BHICOKOMOJICKYISIpDHBIE coenuHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB: THMIPOJIM3, JIeHaTypaius,
KaueCTBEHHbIE PEAaKIIMM Ha OEJIKH.

OKcIepUMEHTaIbHbIE METOJbl M3YYEHHUs BELIECTB M UX MpEeBpallleHHil: HalmroleHue u
OTIMCaHKE JIEMOHCTPALMOHHBIX OTBITOB: JACHATYpanus OEIKOB MpH HArPEBaHHUH, IIBETHHIC PEAKIIUU
0EIKOB.

BricokoMoneKynsipHble COETUHEHMSI.

OCHOBHbIE TOHATHS XHMHHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHUH: MOHOMEDp, IOJIHMED,
CTPYKTYpHO€ 3BEHO, CTETIEHb NOJUMEpPU3ALNH, CPEIHAS MoJeKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH - MOJTMMEPHU3aLIHsl U TOJIMKOHACHCAIIHSL.

DKcIeprMEeHTaIbHBIE METOIbI M3YUSHHs BEIIECTB M WX NPEBPAILCHHIA: 03HAKOMIICHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:knpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsi3ed NMpH U3y4yeHHM opraHudeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJh30BaHWE KaK OOIMIMX ECTeCTBEHHO-HAYYHBIX IOHATHHA, TaK H
HOHATHUH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/IEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OOme ecTecTBEHHO-HAy4YHBIE TOHSATHUS: SIBJIICHWE, HAYYHBIH (aKT, TUNOTE3a, 3aKOH,
TEOpHs, aHalM3, CHHTE3, Kiaccu(uKanusi, NEepUOJUYHOCTh, HaOIIOJeHuEe, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: MaTepus, SHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NICCKHE BEIWYMHBI U SIUHUIIB HX
U3MEpEHusl.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIeCTB B opraHusme, (OTOCHUHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yIIIeBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabI, TOPHBIE MTOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIHBO, PECYPCHI.

TexHonorus: nuIeBble MPOIYKThI, OCHOBBI PallMOHAILHOTO MUTAHM, MOIOIINE CPEACTBa,



JIEKAPCTBEHHbIE U KOCMETUYECKUE Tpenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHUHTETHUECKHUX
BOJIOKOH.

OO0uasi ¥ HeOpraHM4YecKass XuMHMS.

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo arToma, H30TONBI. DJIEKTpOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, O- 3gemeHThl. OCOOCHHOCTH
pacrpesiefieHusl AJIEKTPOHOB IO OpOUTANsIM B aTOMAax JJIEMEHTOB IMEPBBIX YETHIPEX IEPHOJIOB.
DneKTpOHHAsE KOH(QUTYpAIIHs aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuognueckass cucrema XumMu4eckux snemeHtoB J[.H.
MenneneeBa. CBs3b MEPUOANUECKOTO 3aKoHA U [lepruoanueckoll CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
.M. MenaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 1O TPyIIaM 1
nepuoiaM. 3HaueHHe MePUOJUIYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemecTBa. XUMUYECKass CBs3b. BuIbl XUMHUYECKOH CBsI3U (KOBaJE€HTHas
HEeNoJIsipHasl W TMOJIsSIpHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3W (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BalleHTHOCTH.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOW PELIETKH.

[lonsitue o qucnepcHeIx cuctemax. VICTUHHBIE M KOJIJIOMAHBIE pacTBOphL. MaccoBast A07s
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranmyeckux coenuHeHuil. HomeHknatypa HEOpraHUYECKUX
BelecTB. [ 'eHeTHueckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAIINX K PA3IMUHBIM KJIACCaM.

Xumuyeckass peakius. Kiaccupukanuss XUMHUECKUX peakIUil B HEOPTaHUYECKOM U
OpTraHWYECKONW XWMHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHUS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiiy, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (hakTopoB. OOpaTHMbIC PEAKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAIOIME HA COCTOSHHE XHWMHUYECKOTO pPaBHOBECHS.
ITpunnun Jlelllarense.

OnexTponutuyeckas aucconuanus. CuiabHble W cinalble AIeKTponuThl. Cpela BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaibHasi, menouHas. Peakiiun noHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIEPUMEHTAIBHBIE METOJbI M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: JEMOHCTpAIUs
tabnun "llepuoanueckas cucrtema xumuueckux snemeHToB J[.1. Menneneesa", uzyuenue mojaenei
KPUCTAJUTMYECKUX PEIIETOK, HAOI0/IEHHEe W OMHCAaHUE JIEMOHCTPAIIMOHHBIX W J1aOOpPaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHIA BOJOPOAA B MPHUCYTCTBUM KaTalu3aTopa, ONpEEJICHUE Cpeibl
pacTBOpPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCATBHOTO HHAMKATOpPA, PEaKIMd HOHHOTO OOMeEHa),
MpOBeJICHNE MpPaKTHUeCKol paboThl "BrusHue pa3nuuHbIX (akTOPOB HA CKOPOCTh XUMHUYECKON
peakiuu".

PacuetHsble 3anaun.

PacueTsl o ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacyeTsbl ¢ UCIOJIb30BAHUEM MTOHATHUSA '"MaccoBasi J0Jis BelecTBa"

Heopranuueckasi xummus.

Hewmeramnsl. [lonoxenue nemeramios B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa W OCOOCHHOCTH CTpoeHHsS aTroMoB. Du3nmyeckue CBOWCTBa HEMETAJUIOB.
AmnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XUMHYECKHE CBOMCTBA BaXXKHEUINUX HEMETALIOB (TaJOTE€HOB, cepbl, a3zora, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIOB, KHCIOPOACOACPKAMIUX KHUCIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETANIOB U UX COETUHEHUH.

Mertamnel. [lonoxenune metamwioB B [leprogndeckoil cUCTEME XMMHYECKHX DJIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OOmue



¢u3nueckue cpoiicTBa MeTamwioB. CIUIaBbl METAUIOB. DICKTPOXUMHYECKUH PpsAJ HAINpPsLKEHUH
METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpWUM, KaJiuid, KajdblUWA, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6m1re ciocoObl MOMy4YeHHst MEeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BCIIECTB M MX [PEBpAILEHUN: H3YUYCHHE
Koyulekuuu "Metamiel U cruiaBbl', 00pa3lioB HEMETAJJIOB, PELIEHUE SKCIEPUMEHTAJIBHBIX 3ajad,
HaOJIIOIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX U JIaOOpaTOpPHBIX OIBITOB (B3auMojeiicTBHE
TUAPOKCHUIA aJIOMHMHMS C pacTBOPAaMHM KHUCJIOT M LIEJIOYEH, KAYECTBEHHBIC PEAaKLMU HA KAaTUOHBI
METaJlIOB).

Pacyernble 3anaun.

PacueTs! Macchl BeliecTBa Wi 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, pacueThl Macchl (00bema,
KOJINYECTBA BEILECTBA) MPOJYKTOB PEAKLIUH, €CIIH OJIHO U3 BEIIECTB UMEET IPUMECH.

Xumus ¥ Ku3Hb. MeKnpeaMeTHbIe CBSA3H.

Ponp xumuu B o0ecrieueHUH 3KOJI0IMYECKON, SJHEPreTHUecKOi 1 MuIeBoil 6e30nacHOCTH,
pa3BuTUU MequUUHBL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

IIpencraBnenus o0 oOOMMX HayyHbIX [PUHLUMIAX MPOMBIIIJICHHOTO IOJyYEHUS
BAKHEHIINX BELIECTB.

YenoBek B MHpE BEIIECTB W MaTEpUAOB: BAKHEHIIME CTPOUTENbHBIE MaTEpUalbI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KpPAaCKH, CTEKIO, KEpaMHMKa, Marepuanbl Ui 3JIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XAMHS W 3J0pOBbE YEIOBEKA: IPAaBWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENapaTos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOMN KU3HU.

Peanuszanus MeXnpeaMETHBIX CBsI3€H MpU M3Y4YEHHUH OOLIEH M HEOPraHUYECKONW XMMHHU B
11 knacce ocylecTBIIsAETCS Yepe3 UCII0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, Tak
Y IIOHATUH, SBJISAIOINXCSA CUCTEMHBIMU I OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOI'O [IMKJIA.

OO111e ecTecTBEHHO-HAY4HbIE IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccu(uKamus, MEepUOJUYHOCTb, HAONIOJEHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEPEHHUE, ABIICHUE.

@dusmka: marepus, dHEpPrus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HM30TOIL,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKH ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTtHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIINYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

buonorusi: knetka, OpraHu3M, »KocuUcCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHonmorusa: XuMH4YecKasi IPOMBIIUIEHHOCTb, METAJUTYPIHUs, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaos, CENbCKOXO35AMCTBEHHOE IIPOU3BOCTBO, NUILIEBas IIPOMBIIIJIEHHOCTD,
(dapmalieBTUYECKasl POMBIIIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.

Ilepeyenr mnIaHHpyeMbIX pe3yJbTAaTOB O0y4YeHHsl 1O Yy4eOHOMY mpeaMery,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI



B pesynbTaTe m3ydeHus TUCHMILIMHBI O0YJaIOIIMICS TOJDKEH OCBOUTH CIICIYIONTUE OOIHe
KOMIIETEHIIUHU

OO011I1e KOMIIETEHIIUU

OK 01. Beibupats criocoObI penieHus 3aaa4 MpoGeCcCHOHATBHON IeATeTbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEICTBA MOUCKA, aHAIN3a U UHTEPIIPETallMi HHDOPMALIUU, U
WH(OPMAIIMOHHBIC TEXHOJIOTUH JJIs BEITIOTHEHMS 3a/1a4 MPOPECCHOHATBHON ACSITETbHOCTH

OK 03. ITnaHnupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBLHOE U JINYHOCTHOE Pa3BUTHE,
NPEANPUHIMATENBCKYIO IEATENILHOCT B MPO(EeCCHOHANBHOM cepe, HCIIOIb30BaTh 3HAHUS 110
PaBOBOM M (PMHAHCOBOI IPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaLIUSX;

OK 04. DddexTnBHO B3aNMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBiATh yCTHYIO U IUCbMEHHYI0 KOMMYHUKAILMIO HA TOCYAApPCTBEHHOM S3BIKE
Poccwuiickoii @enepannu ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpesibl, peCypcocOepeKeHUI0, TPUMEHSTh 3HAHUS
00 M3MEHEHUH KJIMMaTa, IPUHIUITEI OEpeKIIMBOTO MTPOU3BOICTBA, 3P (HEKTUBHO ACHCTBOBATH B
Ype3BbIYANHBIX CUTYALIMSIX;

u HpO(beCCI/IOHaHBHbIe KOMIICTCHII N

[TpodeccronabHBIE KOMITIETEHITUU

[1K. 3.5 IIpoBOAUTH MEPBUYUHYIO MPABOBYIO KCIEPTU3Y JOKYMEHTOB ISl OpraHUu3aluil U GU3NUECKUX
T

B pesynbrare ocBoeHUs1 y4eOHOTO peaMeTa « XUMHUs 00yJaromuics JOIDKEH:

3Hamy:

CMBIC]I XHMHUYCCKHUX HOHHTI/IfI, BCJIMYMH W 3aKOHOB;, XWMHYCCKYIO TCPMUHOJOTHUIO, OCHOBHBLIC
XUMHUYECKHE 3aKOHBI U 3aBUCUMOCTH; MECTO XMMHH B COBPEMEHHON HAY4YHON KapTUHE MHpPA; POJIb
XUMHUHM B (POPMHUPOBAHUM KpPYyro3opa M (PyHKIMOHAIBHOM I'PaMOTHOCTH 4YeJIOBEKa JUIsl PeleHUs
IIPAKTUYECKUX 3a/1ay; MPUHIMIIBI U METO/bI PEIIEHUS XUMUYECKHX 3a/1ad, XMMUYECKOT0 aHaJIn3a U
MOACIINPOBAHUA, TCOPECTUUCCKOT'O n OKCIICPUMCHTAJIIBHOTO HUCCIICIOBAHUA, COBpPCMCHHEIC
npoOIeMbl XUMHUH; COCTOSIHUE U MEPCIEKTUBbI Pa3BUTHA 3HAHUN 00 OKpYy)Karollel cpeae U KU3HU
YCJIOBCKA, OCHOBHBLIC IPUHIMIIBLI, IIOHATHUA XU 3aKOHBI XUMHUH, 06[11}’}0 KapTUuHY (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX
IIPEBpPALICHU MaTepUalIbHOIO MHMpPA, 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB U B3aMMOOTHOILIEHUN
XUMUYECKHX COCIMHEHMI, OCHOBAaHHBIX Ha nepuoanyeckoM 3akoHe J[.M. MenneneeBa u Ha
COBPEMEHHBIX IPEJCTABICHUAX O CTPOEHUU BEIIECTBA; BUJbl XMMHYECKHUX CBSI3€H B BELIECTBAX,
CTPYKTYpbl M CTPOEHHE MOJIEKYJ HEOPraHWYECKMX W OPraHWYECKUX COEIMHEHUN DPAa3IMYHBIX
KJIaCCOB; BO3MOKXHOCTU MNPHUMCHCHUSA XHUMHUUYCCKHUX 3aKOHOB B KOHKPCTHBIX 00acTax HAayKH H
TEXHUKH, BKJIIOYasi MpoOIeMbl SHEprocOeperaromux TEXHOIOTUI H OXpaHbl OKPY>KaloLIel cpe/Ibl

ymembp:
ONMCHIBATE MU OOBICHATL XWMHUYECKHE SBJIEHUSI W CBOMCTBa BCIIIECTB C HCIIOJB30BAHUEM
XUMHYECKUX TOHSATHI, TEOpUH, 3aKOHOB W 3aKOHOMEPHOCTEH; 00pabaThiBaTh, OOBICHSATH
pE3yiabTaTbl MNPOBCACHHBIX OIBITOB W ACJIAaTh BBIBOAbLI; AaBaThb KOJUYCCTBCHHBLIC OLCHKU U
MPOBOJIUTHh PACYEThl MO XUMHUYECKUM (POpMyJiaM M YpPaBHEHHUSAM; peEIlaTh XUMHUYCSCKHE 3ajau;
MMPUMCHATH MOJYUCHHBIC 3HAHUSA JIA 00BsACHEHNS YCJ'IOBI/II\/’I IPOTECKAHUA XUMHUYCCKUX ITPOLECCOB B
OpUPOJIC W JUISl TPHUHATUS TPAKTHUSCKUX PEHICHUH B MOBCETHCBHON JKU3HU, TPUMEHSITH
XUMHUYCCKUEC 3HAHUA I MHTCPHPECTAMU W BBIABJICHHA ITPHUKIAAHBIX ACIICKTOB (baKTI/I'—IeCKOFO
Matepuala, O CBOMCTBaX HEOPraHWMYCCKUX U OPTaHUYECKUX COCAMHEHHIA; aHATM3UPOBATh MTPUYHHBI



U 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKUX JJIEMEHTOB M HMX COCAMHCHHIA, 00IacTw
NPUMEHEHUS BAXKHEHIIUX MX HUX; MOHUMATh OOIIME 3aKOHBI MPUPOIbl U MPOUCXOASIINE B HEl
XUMHUYECKHE SIBIICHUS W TPOLECCHI; MPUMEHITh XUMUYECKUE 3aKOHBI B KOHKPETHBIX 00JacTsIX
HAyKH U TeXHHUKH, 00ecreunBasi Ipyu TOM OXpaHy OKpYKarollen Cpeibl

2. CTPYKTYPA YYEBHOI'O ITPE/IMETA

I[I/ICHI/IHJ'II/IHa HN3y4acTCsd B TCUHCHUE OJJHOI'O CEMECTPA.

OO6mast Tpyno€MKOCTh TUCHMIUIMHBI cOCTaBisier /2 4aca. VX pacmpenenenue mo BuAaMm
paboT MpeACTaBICHO B TaOIHUIIE:

Buabl y4eOHbIX 3aHATHH M pAa00THI 00y4ar0 M XCH prnoeMﬁngb Beero,
O01mas Tpy10eMKOCTh Y4eOHOr0 npeaMera 72
O0bem padoThI 00YYAKOIIMXCSI BO B3AUMOAEHCTBHH € 54
npenojgaBareseM N0 BUAaM yueOHbIX 3aHATHI (Bcero), B T.4.:
JIEKIIUU 24
1a00paTOpHBIC 3aHATHS 14
[IpakTyeckoe 3ansTHe/ ceMuHap/ ypok 14
CamocrosiTesibHas padora 18
IIpome:xkyTouHass arrecrauus (4achbl Ha AU depeHIMPOBAHHBII 2
3a4eT)
KoncyabTanus nepeja 3k3aMeHOM -
IIpomeskyTouHas arrecTaums auddepeHUPOBAHHBIH

3auyer




3. COAEP)KAHME YYEBHOI'O IIPEIMETA U TEMATUYECKOE IINTAHUPOBAHUE

Homep Buabl yueoHo# padoThl
MpeaMeTHOro Pabora BO
pe3yJbTara B3aHMO/ICHCTBHH C E
nmpenmogaBaTejIeM lg
="
Konpl HaumeHoBaHMe pa3/iesioB, TeM o 2o go E L0 L0 SO
KOMIIeTCHIN I, Copep:xaHue y4e0HOro MaTepuajia g = g § ?i E (HaI/IMeHO‘:}aeHP(I:i](;III)eHO‘IHOFO
dopmupoBanuio Eﬁ g E" = E E pe
KOTOPBIX g 23 | £ =R
CIoco0CTBYeET = cs| 25|
3JIeMEHT = =S
NPOorpaMmbl
Tema 1. OcHOBHbBIE IOHATHUS U 3aKOHBI XUMUHU 2 Jlexuus-nuckyccus
1), 3), 6), 9. |1. Hayunsle meTonbl MO3HaHUSA OKPYXKArOLIETO YceTHBII onpoc
10),11) MHpa U UX HCHoJb30BaHue. Poib skcrniepuMenTa u
TEOpUH B TO3HAHUU XHUMHH. MojenupoBaHue
XUMHUYECKHUX MPOIIECCOB.
OK-1, OK-2, OK- 2. OCHOBHBIE TTOHSATUS XUMHUH. }
3, OK-4, OK-5, 3. OCHOBHBIE TOJIOKEHUS ATOMHO-MOJIEKYJIIPHON
OK-7 TEOPHH.
4.Bo3zelicTBe XUMHUYECKUX BEIIECTB HA 3/I0POBHE
YEJIOBEKA M OKPYXKAIOIIYIO Cpeny.
JlaboparopHast pabota Nel. Texunuka 2 BrinosiHeHue 3axanuii Ha
0€30MMacHOCTH U OCHOBHBIE ITpaBHJia pabOTHI B naboparopHoiil padore.
XUMHUYECKOH J1abopaTOpHH.
CamocrosTenbHas paboTa 1 | CamocrosiTensHOE U3yYeHHE
y4eOHBIX MaTepHaJIOB
Tewma 2. CtpoeHune aToma ¥ NEPUOJUIECKUIN 3aKOH 2
2),7) 1.Atom. CtpoeHue aroma. ATOMHBIE OpOHTAIH. Jlexuusi-nucKyccust
N3otomsl. VYeTHbI onpoc
OK-1, OK-2, OK- 2. Pacnipesienienue 3JIeKTPOHOB B aToMmax. S-, p-, d- P
3, OK-4, OK-5, |y viveckue 5JIEMEHTBI, WX  TOJIOXKEHHE B
OK-7 MIEPUOMYECKOM CHCTEME.




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yiabTara B3aMMOIleﬁCTBHH C E
npenoaaBaTejieM lg
(=3
g ®DopMBI TEKYIIero KOHTPOJIS
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 So | &of E P yr P
. ] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIETEeHIIUH, Conep:xanue y4eOHOro MaTepuaJia = 25 | 7| 5 cpencTBa)
(hopMHupOBaHHIO = E 2 £ 2 2 b
=]
KOTOPBIX = = é EE| &
crnocodcTByeT ) e s | 85| S
g = : () [
3J1eMeHT = S
NPOrpaMMBbI
3. [Ilepmommueckuii 3akOH H TEpPHOAMYECKAS
cucrema XUMUYECKHUX 3JIEMEHTOB JN.
Meneneesa.
IIpaktnyeckas pabora Nel. CrpoeHue aroma u 2 CobecenoBanue
NIEpUOMYECKUN  3aKkoH.  MomsapHas  Macca.
Xumunyeckuii snemMeHT.AToM. CTpoeHHe aToMa.
ATomHble opouTanu. M30Tonsl.
PacnipenienieHne 2JIEKTPOHOB B aromax. S-, p-, d-
XUMHUYECKHE  DJIEMEHTBI, HX IIOJOKEHHE B
[IEPUOIUYECKON CUCTEME.
[lepnonnueckuil 3aKOH ¥ MIEPUOIUYECKAS] CUCTEMA
xumuueckux anemeHToB J[.M. Meneneena.
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
Tema3. Xumuueckas CBS3b. 2 Jlexums-nuckyccus
1. Xumunueckas cBs3b. BalleHTHOCTE. YcTHBIH onpoc
2),5)
2. NoHHas cBs3b.
OK-1, OK-2, OK- i . EOBEU‘IGHTH&SI CBS3b.
3, OK-4, OK-5, |4 Meraminieckas CBssp. }
OK-7 5. MexXMOoJIeKyIsIpHbIE B3aUMOJICHCTBUS.
6. BogopoaHas cBsi3b.
[TpakTrueckas padorta No2Xumudaeckas 2 CobecenoBanune




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMO/I€iiCTBHH C E
npenoaaBaTejieM Lg
(=¥
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
. < 2| 2 S| 2 (HauMeHOBaHHE OLIEHOYHOI0
KOMITETeHIIHiA, Conep:kaHne y4eOHOro MaTepuaJjia = 5| 37|35 )
dopmMupoBanuI0 = E 2 F E
KOTOPBIX g =S| E5| 5
cnocoGerByeT = S s | &5
3JIeMeHT = =S
NPOrpaMMBbl
CBsI3b. XMMHUECKas CBsA3b. BasieHTHOCTH. OHHAs
cBa3b. KoBanenTHas cBs3b. MeTammnueckas
CBSI3b. MEeXMONIEKYISIPHBIE B3aUMOJICHCTBUSA.
Bonoponnas cBs3b.
CaMmocrosiTenbHas paboTa 1 CamocrosiTenbHOE U3yUECHHE
y4eOHBIX MaTepHaJloB
Tema4. BemectBo. 2 Jleknusa-nuckyccus
2), 8) 1. CocTosiHUE BellecTBA. Y CTHBII OMpOC
OK-1, OK-2, OK- 2. ®Dusuko-XxMMHUYECKas TEOpHs  PACTBOPOB
3, OK-4, OK-5, | 2[IEKTPOIHUTOB H HEDNEKTPOIATOB.
OK-7 3. CriocoObl BBRIpOKEHHS KOHIICHTPAIUU (COCTaBa)
pacTBOpOB.
4. DIEKTPOIUTHI u AIEKTPOJIUTHYECKAS
Jcconranus.
5. 'maponus coneil.
6. XWUMHUYECKHME WMCTOYHUKH  DJIECKTPUUYECKOMN
SHEPrUU. DNEKTPOJAHBIE MOTCHIUATIBI.
7. DNeKTpoaus3.
[TpakTrueckas padota Ne3.BemecTso. 2 CobGecenoBanue
Cocrosaaue  BemiectBa.  DPU3HKO-XMMHYECKAs
TEOpus pacTBOpOB AIEKTPOIUTOB u
HEIJIEKTPOJIUTOB. Crnioco0bl BBIPKECHUS




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMO/IEeICTBUM C E
npenoaaBaTejieM L§
(=¥
Z ®DopMBI TEKYIIero KOHTPOJIS
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 So | &of E P it p
. ] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIETEeHIIUH, Conep:xanue y4eOHOro MaTepuaJia = 25 | 7| 5 cpencTBa)
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NPOrpaMMBbl
KOHIIEHTpaIlUHU (COCTaBa) pacTBOPOB.
DIIEKTPOIUTHI u ANEKTPOJIUTUYECKAS
nuccounanyd. I uaponns conei.
XUMHUYECKUE UCTOUHHUKH AIIEKTPUUECKOU SHEPTUH.
DNeKTpOHbIE NOTEHIIUANIBI. DJIEKTPOJIN3.
CamocrosiTenbHas paboTa 1 CaMocTosATENbHOE N3YUYEHNE
y4eOHBIX MaTepHaJloB
Tema 5. OU3MKO-XUMHUUYECKHE 3aKOHOMEPHOCTHU 2 Jleknusa-nuckyccus
7),12) MIPOTEKAHUS XUMUYECKUX PEAKIIUN YceTHBII onpoc
OK-1. OK-2. OK 1. Knaccudukammss  XUMHUECKUX  PEaKIU.
3 'O’K 4 ) (SK 5' Durponust. Karanus. PaBHoBecue. OOpaTuMOCTb.
’ o “1 1 2. OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIH.
OK-7
[IpakTuueckas padora Ned Ou3nKo-XxUMHUYECKHE 2 CobecenoBanue
3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX
peakuuii. OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMHUYECKUX TporieccoB.Knaccudukanus
XUMHUYECKUX peakuui. DHTponus. Katamms.
PaBnoBecue. O6parumMocTh. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
CamocrosrenbHas pabora 2 | CamocTOsITETHHOE H3yUCHHE
y4eOHBIX MaTepUaIoB




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMOJEHCTBHH C E
npenoaaBaTejieM Lg
(=3
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
KOMIIeTeHIIHIi, Coaep:xanne y4eGHOro MaTepHaJia B z g £ 5 % (HAUMEHOBANKE OLICHOUHOTO
(bOPMHPOBANHIO 5 E Eﬁ E g E cpencTBa)
KOTOPbIX a g_ Lg E E E
crocoGcTByeT = S s | & =| €
3JIeMeHT = =S
NPOrpaMMBbl
Tema 6.Baxuelinue ki1accbl HEOPraHUYECKUX 2 Jlexums-nuckyccusi. Y CTHBIN
2),4),5) OK -1 coeaunenuil. Knaccuduxkanus n HoMeHKIaTypa orpoc.
HEOPraHUYECKHUX BEIIECTB.
1.Bemectsa. IIpoctslie 151 CIIOJKHBIE.
Knaccudukanus.
2. Oxcunsl.
3. OcHoBaHus (THIPOKCH/IBI METAIIIOB).
4. Kucnots!.
5. Conn.
JlaboparopHast pabota Ne2.Ilony4eHue u cBoiicTBa 2 BrinosiHeHue 3axaHui Ha
HEOPTraHUYECKUX COCTMHCHHI. nabopaTopHO# paboTe
CamocrosrenbHas pabora 1 CaMocTosTENbHOE U3YUYEHNE
y4eOHBIX MaTepHaJloB
Tema 7.0kucnuTeIbHO-BOCCTAHOBUTENBHbBIE 2 Jlexuus-gucKyccus
2),4,8) CBOMCTBA TUTMYHBIX HeMeTay10B.O011as VYeTHbI onpoc
OK-1, OK-2, OK- XapaKTEpUCTHUKA IJIaBHBIX MOATPYII HEMETAIIIIOB
Ha [IpUMeEpE rajoreHoB.
3, OK-4, OK-5, |y Bomopoa. O01as XapakTepuCTUKa.
OK-7 2. Boza 1 iepokcu BOAOPOIA.
3. Iloarpynna yriepoaa U KpEMHUS.




Homep

Bunbl yueOHO0# padoThI

NnpeaMeTHOro PaGora Bo
pesyabTara B3aHMO/eiiCTBHH C g
npenoaaBaTejieM Lg
(=¥
Koapl HaumeHoBaHMe pa3ienoB, TEM I3} Q:f o | 2 o E A O
KOMIIEeTeHIIHIA, Copepixanne y4eGHOro MaTepuaja B z g § ?i % (HaHMeHO:athi:;eHOqﬂom
(dopMupoBaHHIO 5 E E" = B E pe
KOTOPBIX = 25| ¢ = | g
CIOCOGCTBYET = S s | & =| €
3JIeMEHT = =S
NPOrpaMMBbI
4. Tloarpynmna azota u docdopa.
5. DaeMeHThI MOATPYIIBI KUCIOPOAA.
1. XuMHueckre CBOMCTBA raJOreHOB
2. [onydeHue ranoreHoB
3. [IpuMeHeHune rajoreHoB
[IpakTnueckas paboTaNe5. OxucnauTenpHo- 2 CobecenoBanue
BOCCTAaHOBUTEIIEHBIC CBOICTBa TUTTAIHBIX
HemeTaioB. OOIMas XapakTepHCTHUKA TJIaBHBIX
TOATPYTIIT HEMETAIIJIOB Ha npuMepe
ranoreHoB.Boniopo. Obmas
xapaktepucTrka.Boa " TIEPOKCH]T
Bosopoa.Iloarpynmna yriaepojaa u
kpemuus.Ilonrpynmna azora u ¢pocdopa. I1aeMeHTbI
MOATPYMIBl  KHUCTOpoJa. XMMHUYECKHEe CBOMCTBA
ranoreHoB [lomyuenmne ramoreHoB IIpumeHneHune
TaJIOTeHOB
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHaJIOB
2), 8) Tewma 8. BoccTaHoBHUTENbHBIE CBOMCTBA METAJIOB. 2 Jlexums-TuCKyccHst
1. CoiicTBa HIEIOYHBIX METAJIIOB. YcTHbIi onpoc
2. [llenoyHO3eMENbHBIE METAJLIBI.
OK-1, OK-2, OK- | 3 ¥ yvuueckue croiicTsa aTIOMHMHUS, Oopa M Jp.




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMOJEHCTBHH C E
npenoaaBaTejieM lg
(=¥
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
. < 2| 2 S| 2 (HauMeHOBaHHE OLIEHOYHOI0
KOMIIeTeHIIHIi, Coaep:xanne y4eGHOro MaTepHaJia = &7 | 27| 5 oG
(¢popmupoBanuio = E E g = E
KOTOPBIX = 25| ¢ =| g
crocoGcTByeT = S s | & =| €
3JIeMeHT = =S
NPOrpaMMBbI
3, OK-4, OK-5, | meramios.
OK-7 4.I'maBHBIE MEPEXOTHBIE METaJlIbI, ux
XapaKTepUCTHKA
ITpakTryeckas pabora Ne6.BoccranoBuTenbHbIE 2 CobecenoBanue
cBoiicTBa MeTai1oB.CBONCTBA IIETOYHBIX
MeTaioB. lllenouno3emenbHbIE
MeTaJuTbl. XUMUYECKHE CBOMCTBA AIFOMUHUSA, Oopa
U ap. MeTauioB.] TaBHbIE EpEeXOAHbIE METAILIIBI,
UX XapaKTepUCTHUKA.
CamocrosTenbHas padoTa 1 | CamocrosiTensHOE U3yUeHHE
y4eOHBIX MaTepHajoB
Tema 9.Knaccugukarus 1 HOMEHKIATypa 2 Jlexuus-gucKyccus
2),4),9) OpraHUYeCcKHUX coeNMHEeHN. CTpYKTypHas TEOpHs VYeTHbI onpoc
OK-1, OK-2, OK- | ~ OCHOBa OPraHMYECKON XUMUU
3, OK-4, OK-5, 1.Oprannueckas XHMUS. Knaccudukanus
OK-7; TIK-3.5 OpPraHMYECKUX COEAUHEHUH.
2. HomeHknatypa opraHM4eCKMX COEIUHEHUI.
3. Teopust cTpoeHUST OPTaHUYECKUX COCTMHCHH.
4. VI3omepust OpraHU4eCKUX COCTMHEHUM.
5. XapakTeprucTuKa OPraHMIeCKUX peaKITuil.




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMO/I€iiCTBHH C E
npenoaaBaTejieM Lg
(=3
Koast HaumeHoBaHue pa3ieioB, TeM o Sol 2o E PopMEI TEKYILET0 KOHTPO.IS
. < 2| 2 S| 2 (HauMeHOBaHHE OLIEHOYHOI0
KOMITETeHIIHiA, Conep:kaHue y4e0HOro MmaTepuajia = 5| 37|35 )
dopmMupoBanuI0 = E 2 F E
KOTOPBIX = =g | g &| B
cnocoGerByeT = S s | &5
3JIeMeHT = =S
NPOrpaMMBbl
[Ipaktuyeckas pabora Ne7.Knaccudukamms u 2 CobecenoBanue
HOMEHKJIAaTypa OpPraHUYECKUX COECIUHEHUH.
CtpykTypHass Teopusi — OCHOBAa OPIaHUYECKOM
XUMHH. Knaccugukarus OpPraHUYECKUX
COCIMHEHU. Opranuyeckas XUMUS.
Knaccudukanuss ~ OpraHMuecKuX  COECTUHEHUH.
Homenkiarypa ~ opraHmyeckux COCIMHECHU.
Teopust CTpoeHMsI OpPraHMYECKMX COEIUHEHUH.
N3omepus OPraHUYECKUX COEMHEHHIA.
XapaKTepUCTUKA OPraHUYECKUX PEAKIIHM.
IIpo¢deccnonaibHO-OpHEHTUPOBAHHBbIE
NpPaKTHYeCKHUe 3a1aHHs 110 TeMe.
Kuaacenpukanusi, crpoeHne 1 HOMEHKJIATypa
OpPraHu4ecKNX BellecTB.
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHaJioB
2),4), 8) Tema 10. YraeBoaopoas! 2 JIeKIMsI- TUCKYCCHST
1. AnkaHsl. VYcerHblil onpoc
2. llukioankaHbl.
OK-1, OK-2, OK- | 3 Ankensr.




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMO/I€iiCTBHH C E
npenoaaBaTejieM Lg
(=¥
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
. < 2| 2 S| 2 (HauMeHOBaHHE OLIEHOYHOI0
KOMIIEeTeHIIHIA, Conep:xaHue y4eGHOro MaTepualia = &7 | 27| 5 oG
dopmMupoBanuI0 = E 2 F E
KOTOPBIX g =S| E5| 5
cnocoGerByeT = S s | &5
3JIeMeHT = =S
NPOrpaMMbl
3, OK-4, OK-5, | 4. AnkagueHsl.
OK-7 5. AJIKUHBI.
6. ApeHbl.
JlaboparopHass pabota Ne3.DU3UKO-XUMHUYECKUE 4 BrinosiHeHue 3a1aHui Ha
CBOWCTBa  TIPEACIBHBIX W HENpeIeTbHBIX nabopaTopHO# paboTe.
yII€BOJOPOIOB.
JlabopatopHas pabota Ned.Du3znKo-XUMUYECKHE
CBOMCTBA MPOU3BOJHBIX YIJI€BOJAOPOJIOB.
CamocrosTenbHas padoTa 1 | CamocrosiTensHOE U3yUeHHE
y4eOHBIX MaTepUaAIOB
2),4), 8) Tema 11. A3zoTconeprkaniue coeTMHECHUS. 2 Jlexus-TuCcKyccust
Kucnoponcoaepxamnmecoe ITMHEHUS: VYcrHbIl onpoc
1. AMUHEL
OK-1, OK-2, OK- | 2 AmuHOKHCTOTHL.
3, OK-4, OK-5, |3, Ilenrtnael.
OK-7 4. benku.
5. Couptel
6.2Kupsr
7.YrneBonpl W JIp. KHUCJIOPOJCOAEpKAIINE
COEJIMHCHHS.
JlabopaTopHas pa6ota Ne5. A3otcoaepskaiiie 2 BrinonHenue 3amanuii Ha
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Bunbl yueOHO0# padoThI

NnpeaMeTHOro PaGora Bo
pe3yabTara B3aHMO/ICHCTBHH C f
npenoaaBaTejieM l§
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Z ®DopMBI TEKYIIero KOHTPOJIS
Koapl HaumeHoBaHMe pa3ienoB, TEM I3} Q:f o | £ 0| E P yim P
. ] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIEeTeHIIHIA, Conep:kaHue y4e0HOro MmaTepuajia 5 s F | 255 o)
(dopmupoBaHUI0 = E Z| ZE| & P
(=)
KOTOPBIX g g-é =5
s = | S
CIIO0COOCTBYET é S S| & 3| 2
JJ1eMeHT = = S
NPOrpaMMBbl
OpraHUYECKUE COCTMHECHUSI. nabopaTopHol paboTe
CamocrosiTenbHas paboTa 2 CamocrosiTenbHOE U3yUECHHE
2),4),5) y4eOHBIX MaTepUaoB.
Tema 12. ITonumepsr. 2 Jlexuus-nuckyccus
1. ITonmumepsl. VYcrHblil onpoc
OK-1, OK-2, OK- 2 HJ‘IaCTM;.)CCLI P
3, OK-4, OK-5, | '
3. Bonoksa.
OK-7
4. Kayuyku.
JlabopaTopHas pabota Ne6. Du3zMKo-XUMUYECKHE 4 Brinonnenue 3ananuii Ha
CBOMCTBa OMOOPTraHUYECKUX COSTMHEHUH. naboparopHoii paboTe
JlabopaTopHas pabota No/.DHU3UKO-XUMHUYECKHE
CBOMCTBa  BBICOKOMOJIEKYJISPHBIXCUHTETUYECKHUX
COEIMHEHU.
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHaJIOB
UTOI0 | 24 14 14 18




4. CUCTEMA OLEHKH PE3YJIbTATOB CBOEHUS YYEBHOI'O ITPE/IMETA

OcBoeHne y4eOHOro MpeaMeTa COMPOBOXKIACTCS TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH U
IPOMEXYTOYHON aTTecTanueld 00yJaromuxcs.

@®opMbI U KPUTEPUH TeKYILEro KOHTPOJIsSI yCIeBaeMOCTH
(TexHosornyeckasi kapta 1js cryrearoB OUHOU ®OPMbI OBYUYEHMUSA)

@opMBbI TEKYIIET0 KOHTPOJIS KonmuecTro KonuuecTro Makc. BO3M. KOJI-BO
KOHTPOJIbHBIX OayioB 3a 1 OaJIoB
TOYEK KOHTp. TOUKY
BrimosiHeHMEe 3amaHuii Ha 7 5 35
naboparopHoil pabore
PaboTa Ha MpakTUYECKUX 3aHATHIX 7 5 35
(cobecenoBanme)
PaboTa Ha JIEKIIMOHHBIX 3aHATHIX, 12 25 30
YCTHBIA OIIPOC
100 6as10B

Ikana oueHKN pe3yJabTATOB OCBOCHHS Y4eOHOr0 nmpeamMera, cGopMUpPOBAHHOCTH

pe3yabTaToB 00y4YeHust

®DopMa NPoOBeICHUA YcaoBus Ikanbl oeHKH
TIPOMEYTOHHOU jlomycka ypopHi IIkana oueHKN YPOBHS OCBOCHMS TUCIHUIIINHbBI
aTTrecTanuu c(opMHUPOBAHHOCTH
pe3yJabTATOB 00yYeHusl
YpoBHeBas 100 100 5-OannpHas mIKana, Henubhep
IKana OampHast | GampHas nmud hepeHmIpoBaHHAS EHITPOBA
OIIEHKH mIKaja, | IIKaja, OIlEHKa/0amt HHast
KOMIETeHIIUH % % OIIEHKA
JuddepeHInpoBaHHBI | IOIyCKAIOTCA | JOMOPOTOBBIA | HIDKe 61 | HIbke 61 | «HEYIOBICTBOPHUTEIBHO» /2 | He 3a4TeHO
3ayer BCE CTYJICHTBI TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIICTBOPUTEIHHOY / 3 3a4TEHO
(TI0 HAKOIIUTETEHOMY 70-85,9 «xopomioy / 4 3a4TEHO
peiTuHry uim B hopme MOBBILIEHHBIN 86-100 86-100 «OTIIMIHOY / 5 3a4TEHO
NHCbMEHHOTO OTBETA).




5 METOJINYECKHE YKA3AHUA JJIS1 OBYYAIOIINXCS IO OCBOEHHMIO
JTACIATITAHBI

5.1. OOmme MeToaAMYECKHE PEKOMEHJAUMH IO OCBOEHHUIO JIHCHHUILIHHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpenMeT peanu3yercss MOCPEICTBOM IPOBEIEHUS KOHTAKTHOM paboThl C
oOyyaromuMucs (BKJIHOYas IPOBEAECHNUE TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH) U TPOMEKYTOUHOM
aTTeCTallUU.

KonraktHas paboTta MOXET OBITh ayIUTOPHOM, BHEAYAUTOPHOMU, a TAKXKe MPOBOJUTHCS B
3JICKTPOHHOM WH(OpMaAIMOHHO-00pa3oBaTelbHOU cpene yHuBepcutera (ganee - DHOC). B
CIIy4ae TPOBEJEHUS YacTH KOHTaKTHOH paboTel mo muctmmuimHe B DMMOC (B COOTBETCTBUU C
pacnucaHueM y4eOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTaKkTHOH padota B DMOC sKBHUBaJICHTHA
ayJIUTOpPHOM pabdoTe.

[IpenogaBanue  AUCUMIUIMHBI  BEAETCA C  NPUMEHEHHUEM  CJIENYIONIMX  BHJOB
00pa30BaTENbHbIX TEXHOJIOTUMN:

-0aNIbHO-PEUTUHTOBasI TEXHOJIOTHS OI[CHUBAHMUS;

- 9JIEKTPOHHOE O0yUCHUE;

- mpo0eMHOe 00yUYeHHE;

- IPOEKTHOE O0yUYEHUE;

- pa300p KOHKPETHBIX CUTYaIIUH.

JUiist OLIeHKH 3HAHW, YMEHHUI, HABBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIHH 110
TUCIUIIMHE MPUMEHsIeTCs 0aJUIbHO-PEUTUHTOBAsE CUCTEMa KOHTPOJIS U OLEHKHU YCIEBAEMOCTHU
CTYAEHTOB. B 0CHOBY 0asIbHO-PEUTHHTOBOW CHCTEMBI MOJIOKEHBI IPUHIHUIIBI, B COOTBETCTBHHU C
KOTOPBIMH (OPMUPOBAHUE PEUTHHra CTyJIEHTa OCYIIECTBIICTCS B XOJE TEKYIIEro KOHTPOIS
ycrieBaeMocTH. MakcuManbHOe KoJm4ecTBo 0amioB B cemectpe — 100.

[To wTtoram Tekyiell ycrneBaeMOCTH CTYACHTY MOXKET OBITh BBICTaBJICHA OIEHKA I10
IIPOMEXKYTOUHOM aTTecTalliy B COOTBETCTBUM 3a HaOpaHHBIMU 3a ceMecTp Oamiamu.CTyneHTam,
HaOpaBIINM B XO/I€ TEKYILEro KOHTPOJIS yCIeBaeMOoCTH 1o auciuminie ot 61 no 100 6amioB u
BBIMIOJHUBIIMM BCE 00S3aTelbHbIE BU/bl 3alVIAHMPOBAHHBIX Y4E€OHBIX 3aHATUN, MO PELICHUIO
npernojiaBatenss 0e3 MPOXOXAEHUS NPOMEXKYTOYHOM aTTecTallud BBICTABIISETCS OLEHKAa B
COOTBETCTBUU CO IMIKAJION OLIEHKU PE3YJIbTAaTOB OCBOCHUSI TUCIUIUINHBI.

PesynabraT 00yuenus cunraercsi ¢(pOpMHUPOBAHHBIM (NOBBIIICHHBIH YPOBEHb), €CIU
TEOPETUUECKOE COZIepKAHUE Kypca OCBOCHO MOJTHOCTBIO; MIPU YCTHBIX COOECEIOBAHUAX CTYIEHT
HCUEPIIbIBAIOILE, TOCIIEI0BATENbHO, YETKO U JIOTHYECKU CTPOMHO M3jaraeT yueOHbIN MaTepua;
CBOOOJHO CHpaBIIFETCS C 3aJayaMy, BOIpPOCAaMH M JPYrUMH BUAAMM 3aJaHUN, TpeOYyrOIUX
IIPUMEHEHHUS 3HaHWM, HCIIOJIb3YET B OTBETE JONOJHUTENBHBIN MaTEpUa; BCE IPELyCMOTPEHHbIE
paboueil yuyeOHOU mMporpaMMol 3aJaHMsl BBIIOJHEHbI B COOTBETCTBUU C YCTAHOBJIEHHBIMH
TpeOOBaHUSAMH, CTYACHT CIOCOOCH aHAJIW3UPOBATh IOJIyUYEHHBIE pE3yJbTAThl, MPOSBISIET
CaMOCTOSITENIbHOCTh IIPU BBIMOJHEHUU 33JaHUN, KaueCTBO HX BBIMOJHEHMSI OLICHEHO YHCIIOM
6amtoB ot 86 1o 100, 4TO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(OPMHPOBAHHOCTH
pe3yapTaToOB OOY4EHHUS.

PesyabraTr 00yueHusi cuuraercs c(OPpMHMPOBAHHBIM (IIOPOTrOBbIN YPOBEHB), €CIIH
TEOPETUUECKOE CO/IepKaHUe Kypca OCBOCHO MOJTHOCTBIO; MPU YCTHBIX COOECeIOBAHUAX CTYIEHT
MOCJIEI0BATENIbHO, YETKO U JIOTHYECKU CTPOMHO M3JIaraeT yueOHbI MaTepHual; CIpaBisieTcs C
3aJjayaMy, BOMPOCAMM W JAPYTUMHU BUAAMU 3aJaHUM, TPeOyOIIMX NpPUMEHEHUs 3HaHUM; Bce
IpeIyCMOTpEeHHBbIe paloueil y4eOHOW MmporpamMMmoi 3a7aHus BBINOJHEHBl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHAIU3UPOBATh MOJYUYEHHBIE PE3YIbTAThI;
IIPOSIBIISET CAMOCTOATEIBHOCTD IIPU BBIMIOJHEHUH 3a/laHUM, KAU€CTBO MX BBIIIOJIHEHUS OLICHEHO
yucioM O6amoB oT 61 g0 85,9, 4TO COOTBETCTBYET MOPOTrOBOMY YPOBHIO C(POPMHPOBAHHOCTHU
pe3yIbTaToOB OOyUEHHUS.

Pesyabrar o00ydeHusi cumTaercsi Hec()OPMHUPOBAHHBIM, €CIM CTYIEHT IMpH
BBITOJIHEHUH 3aJlaHUi HE JIEMOHCTPUPYET 3HAHUN y4eOHOro marepuasna, JOMycKaeT OLINMOKH,
HEYBEpEHHO, C OOJBIIMMM 3aTPYIHEHUSMHU BBIIOJHSET 3aJaHusl, HE JIEMOHCTPHUpYET



H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BbIITOJIHCHHBIX 3aIIaHI/Iﬁ HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KAYECTBO MX BBIMIOJIHEHHS OLIEHEHO YHCIIOM OaJIIOB HMXKE 61, 4TO COOTBETCTBYET
JIONIOPOTOBOMY YPOBHIO.

5.2.MeTonnueckne yka3aHusi Al 00y4aroIIUXcsl 1O OCBOCHMIO JAWCHMIUIMHBI HA
3aHATHAX JEKIHOHHOI0 THIIA

JIeKIMOHHBI KypC IpEAIoJaracT CUCTEMAaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOIPOCOB TEMATUYECKOIro IIaHa. B XoJe JEeKUMOHHBIX 3aHATUH pacKpblBalOTCs 0a3oBblE
BOMPOCHI B paMKax KaKAOH TeMbl TUCHMIUIMHBL OOO03HAYarOTCS KIIIOUEBBIE ACHEKTHI TEM, a
TaKXe JeJaroTcs aKIEeHThl Ha Haubojee CIOKHBIE M BaXKHBIE IIOJIOKEHHUS H3y4yaeMoro
Marepuaia. MaTepuansl JIEKIUN SIBISIOTCS OMIOPHOW OCHOBOM JUIsl IOJATOTOBKH OOYYaOLINXCS K
IPAaKTUYECKUM 3aHATUSAMH BBIIOJHEHHUS 3aJaHMi CaMOCTOSITEIbHOM paboThl, a TaKxke K
MEPOIIPUATHUAM TEKYIIEr0 KOHTPOJISL YCIEBAEMOCTH M IIPOMEKYTOYHOM arTecTalliu I10
JUCLIUILINHE.

B Xxoze JEeKIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCHEKTHPOBAHHE Y4eOHOTO
MaTepuana. Bo3aM0oXHO BeieHME KOHCIIEKTA JIEKIUI B BU/I€ HHTEIIEKT-KapT.

5.3. MeToauueckue yKa3zaHHusl i 00y4aloIIMXCSl MO OCBOEHHUIO JUCUHMIJIMHBI HA
J1adopaTopHbIX padoTax
[ToaroToBKy K Kax0il 1a00paTopHOi paboTe CTYIEHT JOJKEH HayaTh ¢ O3HAKOMIICHUS
C IUIAHOM 3aHSTUSA, KOTOPBIM OTPaXKaeT COJAEpkKAHUE MPEIJI0KEHHOM TeMbl. Kaxknas
BBITIOJIHCHHAS paboTa ¢ 0(DOPMIICHHBIM OTYETOM 110 HEH TOIJICKHUT 3aITUTE MPEIoaBaTeNko.
[Ipu onieHnBaHnU J1a00PATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIICE:
— Ka4eCTBO BBIMOJIHEHUS SKCIECPUMECHTAIBHO-TIPAKTUYECKOW YacTH pabOThl M CTENEHb
COOTBETCTBUS Pe3yIbTaTOB PAOOTHI 33JAHHBIM TPEOOBAHUSM;
— KadecTBO OOPMIICHHUS OTUETA IO paboTE;
— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE PAOOTHL

5.4. MeToanueckue yKazaHus M0 CaMOCTOSITEJILHOI padoTe 00yyaomuxcs

CamocrosiTenbHast pabora oOecriednBaeT MOATOTOBKY OOydaromlerocs 3a04HON (hopmbl
0o0y4YeHMsI K ayJUTOPHBIM 3aHATUSAM U MEPONPHUATHIM TEKYILEr0 KOHTPOJIS M MPOMEXYTOUHOH
aTTecTallui MO MW3y4aeMOW AUCHMIUIMHE. Pe3ynbTaTbl 3TOM MOATOTOBKH MPOSBISIIOTCS B
AKTUBHOCTH O0YYaIOILIErocsl Ha 3aHATUSAX U B KAUECTBE BBHIIIOJHEHHBIX MPAKTUYECKHUX 3aJaHUN U
Ipyrux (GopM TEKYIIEro KOHTPOJIS.

ITpu BHIMOMHEHUH 33AaHUN JJII CAMOCTOSATENILHOW pabOThl pEeKOMEHIyeTcsl IpopaboTKa
MaTepUaIOB JIEKIMM IO KaXJOW NPONMJIECHHOM TeMe, a TaKXKe H3yYEHHE DPEKOMEHIYEMOM
JIUTEpaTypsl, IPEACTaBICHHOMN B Paznene 6.

B npornecce camocrosiTenbHOM pabOThl MPU U3YYEHUU JHUCHUIUIMHBI CTYJIEHTBl MOTYT
UCMOJb30BaTh B  CIEUUAIM3UPOBAHHBIX  AyIUTOPHUSIX s CaMOCTOSITEIbHOH  paboThI
KOMIIBIOTEPBI, 00ECTIeUNBaIOLIEMY JOCTYI K IPOrpaMMHOMY 00€CIIeUeHNI0, HEOOXOUMOMY ISt
U3y4YeHHs! TUCIMILIMHBIL, a TAKXKE JOCTYIM Yepe3 WH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«HTEpHET» K DIEKTPOHHOUN MHGOPMAIIMOHHO-00pa3oBaTenbHOU cpeae yHuBepcurera (DMOC)
U 2JeKTpoHHON Oubmnoreunoi cucreme (OBC), rae B 3IEKTPOHHOM BHJIE PACIONAraroOTCs
yueOHble U Y4eOHO-METOAMYECKHE MaTepHalibl, KOTOpPble MOTYT OBbITh HCIOJIb30BAaHbI MJIs
CaMOCTOSITENIbHOW PaOOThI PU U3YUYEHUH JUCLIUTUINHBL.

st oOyvaroruxcst o 3a049HOM ¢opMe OOyUEeHHsI CaMOCTOATENbHAs padoTa SBISAETCS
OCHOBHBIM BHJIOM Y4€OHOM e TeTbHOCTH.



6. VUEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECIEYEHWE
TACIATIIAHBI

6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOI JHUTEpPATYpPbl, HEOOX0AUMOM
JJIS1 OCBOEHMS 1M CHUTLITHHBI

OcHoBHas1 JiuTEpaTypa:

1. Pymwutuc, I'. E. Xumus. Opraandeckas xumus. 10 kimacc. ba3oBeril ypoBeHsb : yued. ais
001eoOpa3oBaT. YYpeKJIeHUM ¢ mpuia. Ha 3ekTpoH. Hocutene / I'. E. Pymurtuc, @. T.
®enpaman. - 14-e u3n. - Mocksa : [Ipocsemienue, 2011. - 192 c. : un. - B npuin.: DVD Xumus
10 k1. - ISBN 978-5-09-025185-3 : 93-20. - TekcT : HemocpeACTBEHHBIH.

2. Pymsuruc, I'. E. Xumus. OcHoBbl 00m1eit xumuu. 11 knace. ba3oBelit ypoBens : yued. s
obmeooOpazoBar. yupexaenuii / I'. E. Pymsutuc, ®@. I'. ®enpaman. - 13- usn. - Mocksa :
ITpocsemienue, 2011. - 159 c. : wi. - B npun.: CD-ROM Dnexrpon. npui. Xumus. 11 ki. - Vkas.
- ISBN 978-5-09-025186-0 : 176-00. - TekcT : HEOCPEACTBEHHBIMH.

JlonoIHUTeIbHAS JTUTepaTypa:

3. boromonora, M. B. Heopranmueckas xumus : yde0. mocobue isi cpen. mpod.
oOpa3zoBanus / 1. B. boromonoga. - Mocksa : UHOPA-M, 2021. - 336 c. : un. - (IIPO®Uns). -
[Mpun. - URL: https://znanium.com/read?id=398927 (mara obOpamenus: 15.07.2024). - Pexum
JIocTyna: Juisi aBTopu3. moibp3oBareneil. - ISBN 978-5-98281-187-5. - 978-5-16-003706-6. -
Texcr : 3IeKTPOHHBIN.

4. TapmmH, A. II. OOmas u HeopraHuueckas XHMHsS B CXEMax, PUCYHKaX, TaOIHIaX,
XUMHYECKHX peakuusx : ydeO. mocobme il By30B IO HEXHWM. HANpPaBICHUSM IOITOT.
(xBanudukanus (crenens) "0akamasp") / A. II. I'apuun. — 2-e uzn., ucrp. u Aomn. — JJokyMeHT
Read. — MockBa : UHOPA-M, 2024. — 304 c. : ui. — (Bsiciiee obpa3zoBanue. bakanaBpuar). —
IMpun. — URL: https://znanium.com/read?id=429983 (mara obpamienus: 03.03.2024). - Pexum
JocTyma: sl aBTopu3. nojib3oBateneid. — ISBN 978-5-16-108333-8. - 978-5-16-015940-9 : 0-00.
— TekcT : 3IeKTpOHHBIN.

5. Endumon, B. . OcHoBeI 0011e# XuMu# : y4ed. mocoOue i By30B MO0 XMMHKO-TEXHOJ.
HanpasieHusM noxarot. / B. U. Exdumos. - 2-e uzn. - Jlokyment Bookread2. - Mocksa :
NHOPA-M, 2024. - 256 c. - (Beicuuee oOpa3zoBanue - bakanaspuar). - URL:
https://znanium.ru/read?id=438582 (mata o6pamienus: 06.10.2024). - Pexum goctyma: s
aBropu3. mois3zoBateneid. - ISBN 978-5-16-010066-1. - 978-5-16-101776-0. - Tekct
JJIEKTPOHHBIN.

6. W sanos, B. I'. Oprannueckas xumus. Kpatkuii kypc : yae0. mocooue [ cpel. IIKoJI |
cpen. cren. yue0. 3aBenenuii] / B. I'. Usanos, O. H. I'eBa. - Jlokyment Bookread2. - Mockaa :
Kypc [u nap.], 2018. - 222 c¢. - URL: https://new.znanium.com/read?pid=912392 (nara
obpamenust: 15.10.2024). - Pexxum pmoctyna: ansi aBTopu3. monb3oBaterneil. - ISBN 978-5-
905554-61-2. - 978-5-16-101306-9. - TekcT : 2IeKTPOHHBIH.

7. Koaiup, F0. H. Xumus. JlabopaTtopsslil npaktukyM : y4e6. nocodue / FO. H. Kosains, A.
B. Bacunbes, JI. B. KonapateeBa. - XKenesznoropck : ®I'BOY BO Cubupckas mnoxxapHo-
crmacarenbHas  akagemumss ITIC  MUC  Poccum, 2022. - 159 ¢ - URL:
https://znanium.com/read?id=400983 (mata obGpamienus: 29.08.2024). — Pexxum goctyma: amis
aBTOpU3. MOJI30BATEINIEH. - TEKCT : AIEKTPOHHBIN.

8. Cracp, H. ®. CnpaBouHuK 10 00mIei 1 HEOPraHMYECKOW XUMHUH. Y4eOHOe Toco0ue s
npuKiIaaHoro 6akanaspuara : yue0. nocodue / H. ®@. Craco ; Hau. uccnen. ToMCKuil MOTUTEXH.
VH-T. - 4-¢ u31. - Mocksa : lOpaiit, 2017. - 92 c. : . - (YauBepcutetsl Poccun). - ISBN 978-5-
534-00904-0. - 399334 : 196-90. - TekcT : HemoCpeACTBEHHBIH.

9. Xwumus : yue6. mocodue / 1. /1. 3vikoBa, JI. B. Haiimymmnaa, M. I1. [Ipokymkunaa, O. HO.
[lep6axoBa. - Kpacnospck : Cubupckuit ¢enepanbubiii ynusepcuter, 2021. - 180 c. - URL:
https://znanium.com/read?id=432839 (mara obpamienus: 29.08.2024). — Pexxum goctymna: ams
aBTOpH3. noss3oBarenei. — ISBN 978-5-7638-4490-0. — Tekcr : 27eKTPOHHBIH.



6.2. IIpodeccnonanbHbie 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIEC CHCTEMBI,
HHTEePHeT-pecypchl

1. eLIBRARY.RU : nayunas snextpoHHas OuOnmoreka : caiit. — Mocksa, 2000 - . -
URL: https://elibrary.ru (mara oopamenus: 03.08.2024). — Pesxxum foctyma: it 3aperucTpup.
noJsib30Bareseil. — TeKCT: 3JeKTPOHHBIM.

2. Webelements : oHNaliH CHpPaBOYHUK XHUMHYECKHX JJIEMEHTOB : calT. - URL:
http://webelements.narod.ru/. (gara ooparenus: 03.08.2024). - TeKCT : 3IEKTPOHHBIIA.

3. Xummus Ui KaxIoro : odpasosar. moprtan : cat. - URL: http://hemi.wallst.ru/ (nara
obpamenus: 03.08.2023). - TekcT : 3JEKTPOHHBIM.

4. DnextpoHHas  OubOnuoreyHas  cuctema  [[OBOIDKCKOTO — TOCYAapCTBEHHOTO
yauBepcuteta cepBuca : cat / ®I'BOY BO «IIBI'YC». — Tompsrtu, 2010 - . - URL. :
http://elib.tolgas.ru(nata oOpamenus: 03.08.2024). - Pexum goctyma: Juis aBTOPH3.
M0JIb30BaTeNe. - TEeKCT : ANEKTPOHHBIN.

5. DnekrpoHHO-OMONMMOTEYHas cuctema Znanium.com: cait / OO0 "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mara oOpamenus: 03.08.2024). - Pexum
JIOCTyNa: JJIsl aBTOPHU3. TOJIb30BATENIEH. - TEKCT : 3JIEKTPOHHBIN.

6. DOnekTpoHHO-Onbnuoreunas cucrema Jlanp : caiit / OO0 "ObC JIAHB".
Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nara oOpamienusi: 03.08.2024). - Pexum
JOCTYTIA: JIUIsl aBTOPU3. TOJIb30BaTelNel. - TeKCT : 3JICKTPOHHBIA.

6.3. IIlporpammHoe obecnieuyeHue

WNudopmannonnoe obecriedeHrne yueOHOTo Iporecca Mo JUCIHUILIHHE OCYIIECTBIISIETCS C
UCIIOJIb30BAaHUEM CIIEAYIOIIEro MPOTPaAaMMHOIO oOOecredeHus: (JIUIEH3MOHHOTO M CBOOOIHO
pacIpoCTpaHseMOro), B TOM YUCJI€ OTE€YECTBEHHOI'O ITPOU3BO/ICTBA.

Ne Haumenosanue YcaoBus foctyna
n/n
1 MicrosoftWindows W3 BHYTPEHHEW CETH YHUBEPCHUTETA (JIMIICH3HOHHBIN IOTOBOP)
2 MicrosoftOfficeProfessionalPlus W3 BHYTPEHHEW CETH YHUBEPCHUTETA (JIMIICH3MOHHBIN JIOTOBOP)
3 Koncynprantllintoc W3 BHYTPCHHEH CeTH YHUBEpCUTeTa (JIMIICH3HOHHBIN I0TOBOP)
4 CI0 MOODLE u3 000 TOYKH, B KOTOPOI UMeeTcst IOCTyH K ceTr VIHTepHeT
(JIMIIeH3MOHHBII TOTOBOP)

7. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM
JJIs1 OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 110 YYEBHOMY
HPEIMETY

CriennanbHble TOMELIEHHUS MPECTABIAIOT COO0N yuyeOHbIe ayIMTOPUH AJIs IPOBEACHUS
3aHATUI BceX BUJOB, IPEIyCMOTPEHHBIX OOpa30BaTeIbHOM MpOrpaMMoOM, B TOM YHCIE
TPYNNOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTALMNA, TEKYIIEro KOHTPOJS U NPOMEXKYTOUHON
aTTeCTallud, a TaKXKe IMOMELIEHHs Ul CaMOCTOSATENbHOM paboThl, MacTepckue U 1abopaTopuHy,
OCHAILIEHHBbIE 000pYyJOBaHHEM, TEXHHYECKUMH CpeJICTBaMU OOy4YeHHs U MarepHhalaMu,
YUUTBIBAIOIIMMU TPEOOBAHUS MEXKITYHAPOIHBIX CTAaHIApPTOB.

3aHATHSA JIeKIMOHHOI0 TUNA. Y4eOHbIe ayJUTOPUU AJS 3aHATUN JIEKIIMOHHOTO THIIA
YKOMIUIEKTOBAaHBl MEOENbI0 W TEXHUYECKMMHU CpEICTBAMU OOYyYeHHSs, CIyKallUMH IS
npeAcTaBieHus  y4eOHOW  wHpopMmamuu  (CTallMOHApHBICE WJIM  TIEPEHOCHBIE  HAaOOPHI
JIEMOHCTPAIIMOHHOTO  00OpYZOBaHUS (IIPOEKTOp, DSKpaH, KOMIIBIOTEP/HOYTOYK), yueOHO-
HarjsiHble TocoOus (Mpe3eHTalMu [0 TeMaM JIeKIui), oOecreyuBaroniie TeMaTH4YeCKHe
WUTIOCTPALMK, COOTBETCTBYIOIINE JAHHON IPOrpaMMe TUCLUIUIMHBI.

IIpakTuyeckue 3aHATHA. JI1 NPOBENCHUS MPAKTHUYECKUX 3aHATUH HCIIOJIb3YETCS
yueOHasi ayIuTOpHsl, YKOMILJICKTOBAaHHBIH MeOEIbl0 M TEeXHHUYECKUMH CpEACTBAaMH OOy4YeHHS,
CAyXaluMU  JUIsl ~ TpeAcTaBieHus  ydeOHoW  mHpopmamuu  (IEpeHOCHOW  Habop
JIEMOHCTPAIIMOHHOTO 000pYA0BaHUs (IIPOEKTOP, IKPaH, /HOYTOYK).

JlabopaTopubie padotbl. s mnpoBedeHHs] 1a0OpaTOPHBIX pabOT HCIONb3YETCs



http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/

yuebHass aymuropus T-106«KommiekcHast nabopaTopusi XUMHM W MaTE€pUATIOBEACHUS»,
OCHAIIIEHHAs CIAEAYIOIMHUM 000pynoBanueM: Mukpockon ,0apeoMerpsl, OropeTku (50 Mi), KOa0bI
(250 ™), MepHble UWIMHApPHI, nHneTkd (20-25 wmi1), OpoOHpKH, CTEKISIHHBIE TPYOKH,
CIIUPTOBKA, TEPMOMETPHI, TEXHHUECKHE BEChl C Pa3HOBECAMH, ILTATUB, XUMUYECKHE CTAKAHBI;
PEaKTUBBI,BOsIHAA OaHs, ceKyHaomep,npudbopKumnma,yamxu Ilerpu.

IIpomexyTounasa arrecraums. /(1 mOpoBeAeHHUs MNPOMEKYTOUHON aTTeCTalluu IO
JUCLIUTUTMHE UCTIONB3YIOTCS KOMITBIOTEPHBIE KIACChl, OCHAIICHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJKIIIOYEHUsSI K ceTu MHTepHeT u obecrneueHueM J0CTyna B 3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTENFHYI0 CpeIy YHUBEPCHUTETa W/WIU y4eOHBbIC ayAUTOPHH,
YKOMILIEKTOBaHHBIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYCHHUSI.

CamocrositesibHass padora. [lomemeHuss Uil caMOCTOSITENIBHON pabOThl OCHALIEHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTHIO MOJKIIOYEHUS K ceTH «MHTepHeT» U JOCTYIOM K
AIIEKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTENbHON cpele yHuBepcuTera. Jlins opraHu3anuu
CaMOCTOSITENIbHOM paboThl 00YYarOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA;

Ooubnuoreka (Menuasan), HMeOMAs MecTa JUIsi OOYYarolIMXCs, OCHAIICHHbBIE
KOMIIBIOTEpPAMH € JOCTYIIOM K 0a3aM JaHHbIX U ceTu VHTepHeT.

DJIeKTPOHHAs HH(}OPMANIMOHHO-00pa30BaTeIbHAsA cpena YHHBepPCHTETA
(AN OC).Kaxp1iio0ydaronniicsBTe4eHNEBCETONEPHOAA00yueHUI00eCTIeYeHUH ANBH Ty ATbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K SJEKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTeIbHON cpene
yauBepcuteta (OMOC) http://sdo.tolgas.ru/ u3 mo0o0il TOYKH, B KOTOPOM MMEETCS JOCTYI K
WH(OPMALIMOHHO-TEIICKOMMYHUKAIIMOHHON ~ cetn  "MHTepHeT", Kak Ha  TEpPpPUTOPUHU
YHHMBEpPCUTETA, TaK U BHE €€.



8. OCOBEHHOCTHU OPTAHM3ALIMMA OBYYEHHUA A JULI C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 31I0POBbs 1 UHBAJINIOB

[Tpu HeoOxoanMocTH pabodas mporpamMma MOXKET ObITh aJalTHpOBaHa s oOecreyeHus
00pa30BaTeNbHOI0 IPOLECCa MHBAJIMOB U JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3710POBbsI, B
TOM 4YHCJIEe JJs AUCTAaHLMOHHOro o0ydeHus. st atoro TpeGyercst 3asBIE€HUE CTyAEHTa (ero
3aKOHHOI'O IIPEJICTABUTENSI) U 3aKJIIOUYEHHUE IICHUXOJIOrO-MEAMKO-TIENarornyecko KOMHCCHU
(IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOEHUS! IUCLUIUIMHBI TOIIOJHUTENBHO OTHOCATCS:

1) 1t cliernbIX, CIa0OBUAAIIMX 00YUYaIOMUXCS:

- ¢()OpMHUPOBAHHOCTH HABBIKOB IIMCbMa Ha OpailIeBCKOI 1Me4aTHOM MaIllnHKE;

2) A TIIyXHX, C1a00CbIIAIINX, TO3AHOOMIOXIINX 00yYarOIUXCs:

- c(hOpPMHUPOBAaHHOCTb W PAa3BUTUE OCHOBHBIX BHUJIOB pEYEBOH JEATEIHHOCTH
00yYaroIuXcsl - CIyXO3PUTEIBHOIO BOCHPUATHSA (C MCIOJIB30BAHMEM CIIyXOBBIX almapaToB U
(MIM) KOXJIEapHBIXUMIUIAHTOB), TOBOPEHMUSI, YTEHUS, IUChMA;

3) 11t 00y4JaroLIMXCs C PacCTPOMCTBAMU ayTUCTUYECKOIO CIIEKTpa:

-OBJIaJICHHE OCHOBHBIMHU CTHJIMCTUYECKHMHU PECypCaMi JEKCHKH M (DPa3eojoruu s3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPAaTYpPHOTO s3blKa, HOPMaMH pPEUEBOIO ITHKETA; IMPHOOpETeHue
ONbITa MX MCIOJIb30BAaHUS B PEUYEBOM M aJIbTEPHATHUBHOM KOMMYHUKATUBHOM IPAKTUKE IpPU
CO3JIaHUM YCTHBIX, MMCbMEHHBIX, aIbTEPHATUBHBIX BBHICKA3bIBAHUHN; CTPEMJICHHE K BO3MO>KHOCTH
BBIPa3UTh COOCTBEHHBIE MBICTIH U YyBCTBa, 0003HAYUTH COOCTBEHHYIO ITO3UITHIO.

B cinyyae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOpOBBsl (110 3asBJICHHUIO OOYYAIOIIErocs) a JUisi WHBAIHJIOB TakkKe B
COOTBETCTBUH C WHJIMBUAYAJILHOU MPOrpaMMOM peadMIUTAIIM WHBAIKIA, MOTYT IpeIIaraTbCs
CJIEAYIONIME BAPHAHTHI BOCHPUATHS y4eOHOW HMH(OpMAIMKM C Y4€TOM HX WHAWBUIYATIbHBIX
nCUXO0(PHU3UUECKUX OCOOCHHOCTEW, B TOM YHCJIE C HMPUMEHEHHEM JJIEKTPOHHOTO OOydYeHHS U
JTUCTAaHIIMOHHEBIX TEXHOJIOTHH:

- Ui JUI] C HapyIICHUSMH 3PCHUS: B MEYaTHOW (OpPME YBEIMUYCHHBIM MIPUPTOM; B
dbopme SIEeKTPOHHOTO JOKYyMeHTa;, B ¢opme ayauodaina (mepeBoj] yueOHbIX MaTepuaioB B
aynmuodopmar); B medatHoil (opme Ha s3pike bpaiins; WHIUBUIYyanbHBIE KOHCYJIBTALUU C
IMPUBJICYHCHUEM TPI(l)J'IOC}’p)IOHGpGBO}ILH/IKa; HHAWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTallluH.

- N JUI ¢ HapyIIEHUSIMU CcIyxa: B medaTHoW ¢opme; B (opMe DIEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHahbI C CY6TI/ITpaMI/I; HHAWBHUAYAJIbHBIC KOHCYJIbTAallUN C IPUBJIICUCHUEM
CypAOTNEpPEeBOIUNKA; MHAUBHUIyalbHBIE 3a/IaHUSI U KOHCYJIbTAIIUU.

- JJId JdL ¢ HapyICHHAMHA OIIOPHO-ABUIATCIBHOIO aririapara: B ne4yaTHOU (1)0pMe; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaiina; WHANBUAyaIbHbIE 3aJaHUS H
KOHCYJIbTallhH.



9. OLIEHOYHBIE MATEPHAJIBI (®OHJ] OLIEHOYHBIX CPEJICTB) JJIst
MPOMEKYTOYHOM ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTEepHAJIbI 1JISl TEKYHICI'0 KOHTPOJIA YCIIEBA€EMOCTHU

9.1.1. TunoBble 3aJaHNs VIS IPAKTHYECKUX 3aHATHH (TeMbI cobeceJ0BaAHUA)

[TpaxTrueckas padota Nel.

Tema: CtpoeHue aToma v EpUOANYECKUN 3aKOH

1.AtoMm. CtpoeHue atoma. AToMHbIE OpOuTaH. M30TOIIEI.

2. PacripenerieHue 3JIEKTPOHOB B aromax. S-, P-, O- XMMHYECKHE 3JIEMEHTBI, X IOJIOKCHHE B
MEPUOIUYECKON CUCTEME.

3. Ilepuonuueckuii 3aKOH M TMEpUOAMYECKAas CHCTeMa XuUMU4Yeckux siaemeHtoB J[.H.
Meunneneesa.

[TpakTrueckas padora No2
Tema: Xumnueckast CBSI3b.

1. Xumnueckas cBsI3b. BaJleHTHOCTS.

2. UonHas cBsI3b.

3. KoBanieHTHas CBA3b.

4. MeTanu4deckas CBSI3b.

5. MexMoIeKysspHble B3aUMOICHCTBHUSL.
6. Bomopoanas cBs3b.

[TpakTuyeckas padora Ne3.
Tema: Bemectso.

1. CocTosiHME BellecTBa.

2. OU3MKO-XUMUYECKask TEOPUS PACTBOPOB AIEKTPOIUTOB U HERJIEKTPOJIUTOB.

3. CriocoOsl BbIpayKeHUsI KOHIIEHTPAIUH (COCTaBa) pacTBOPOB.

4. DNEeKTPOIUTHI U ANEKTPOIUTHYECKAs UCCOLMALIUS.

5. I'maponus conen.

6. X¥MHUYecKHe UCTOYHUKHU HIIEKTPUUYECKON SHEPTUH. DIEKTPOIHbIE TOTECHIIUAIBI.
7. DNEKTPOIU3.

[TpakTrueckas padota Ne4

Tema: OU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PeaKIIUi

1. Knaccudukanus xumuyeckux peakuuid. Jutponus. Karanus. PaBHoBecue. O6paTuMocTb.
2. OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLINH.

[TpakTuyeckas padoraNeS.
Tema: OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA THTMYHBIX HeMeTal1oB. O0mias
XapaKTEePUCTUKA IVIABHBIX MTOATPYIII HEMETAIIJIOB HA IIPUMEPE TaJION€HOB.

. Bomopon. Ob6mas xapakTepucTuka.
. Bona u nepokcuj Bonopoa.

. [loarpynma yriepoaa u KpeMHHUSI.

. [Toarpynmna azora u ¢ocdopa.

. DJIEeMEHTBI OATPYIIIBI KUCIOPOJA.
. XMMHYECKHE CBOWCTBA rajJOr€HOB
. [losryyenue rajgoreHoB

. [IpuMeHeHne ranoreHoB

WN =Nk W -



[TpakTuyeckas padora Ne6
Tema: BoccTraHoBUTENBHBIE CBOMCTBA METAJIIOB.

1. CBolicTBa MIECIIOYHBIX METAJIJIOB.,

2. lllenoyHo3eMeNbHBIC METAJLIbI.

3. XUMUYECKHE CBOMCTBA ATFOMHUHWS, 00Opa U JIp. METAJLJIOB.
4.I'naBHBIE IEPEXOAHBIC METAJLIBI, UX XapaKTePUCTUKA

[TpakTrueckas padota Ne7.

Knaccugukanus 1 HOMEHKIATypa OpraHMYecKuX coequHeHui. CTpyKTypHasl TeOpusi — OCHOBA
oprannueckoil xumuu. Knaccudukanus opraHudeckux coenuHeHuil. OpraHuyeckass XHUMUSL.
Knaccudukanuss opranuyeckux coeauHeHnid. HoMmeHkiaTypa OpraHMYeCKHX COCIWHEHHH.
Teopust CcTpoeHHMS OpraHMYECKUX CcOeAuHEHuH. I3omMepuss oOpraHMYEeCKUX COEIUHEHUH.
XapakTepucTUKa OpraHM4eCKUX peaKiuil.

BapuanTt npogeccuoHAJIbHO-OPHEHTHPOBAHHOIO PAKTHYECKOI0 3a1aHU.
Kaaccndukanms, cTrpoeHne 1 HOMEHKJIATYpa OPraHM4YecKuX BellecTB.

Homenkiiatypa opraHnueckux BEIIECTB: HA3BAHKME BEILIECTBA UCXOS U3 UX XUMHYECKOU
(OpMyITBI HITH COCTABICHHE XUMUYECKOH (POPMYIIBI HCXOSl U3 HA3BaHUS BEIIECTBA 1O
mexayHapoanoi (MIOITAK) wiu TpuBHansHOM HOMEHKIATYE.

Pemenne npakTHUecKkux 3aJaHuid o Kiaccu(UKauy, HOMEHKIIATYpe M XUMHUYECKUM (popmMyiam
OpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB: HA3bIBATh M COCTABIATH (HOPMYIBI XMMHUYECKUX
BEILECTB, ONPEIEIATh PUHAIIEKHOCTD K KJIaccy.

9.1.2. TunoBble 3aaHus 1JIs1 JJA00PATOPHBIX PadoT

Jlaboparoprnass pabora Ne 1. Texnuka O€30maCHOCTH W OCHOBHBIC TIpaBHia pabOTBI B
XMUMHYECKOH JTabOpaTopuH.

1. U3yunts ob1ue npaBuia paboThl B XUMUYECKOH J1a00paTOPUH.

2.03HaKOMHUTBCSI C TEXHHUKOW O€30MaCHOCTH W MepaMHu TMPEIOCTOPOKHOCTH Tpu paboTe B
XUMHUYECKOH JIabOpaTOpHUH.

3. U3yunTh TEXHUKY J1a00OpaTOPHBIX pabOT U 000py10BaHUE

4. O3HaKOMHTBCS C XUMHUYECKON TIOCYI0H U 000PYAOBaHHEM.

5. N3yunTs npaBuia paboThl ¢ XUMUYECKUMH PEAKTUBAMU

6. I3yunth npuéMsbl OKa3zaHHs IEPBOM MOMOLIM ITPU TEPMUUECKUX U XUMHUYECKUX 0XKOTaX.

7. Cnenatb BBIBOJIBI 110 paboTe.

JlaGopaTtopHnast pabota Ne 2. [TonyueHnue u CBONCTBAa HEOPTaHUYECKUX COCTMHEHUI

1. Usyuutsh cBoiicTBa cieayromux pasnenoB - Knaccudukanus 1 HOMEHKIATypa MPOCTHIX U
CIOXHBIX BemlecTB. llomydeHre M XMMHUYECKHUE CBOMCTBA OKCHUJIOB, OCHOBAaHUM, KHUCIIOT U
coiei.

2. BpmonHuTH 3a7aHus, 3amMcaTh HAONIOJEHMS, COCTaBUTh YpPAaBHEHMs peakiHii, Ha3BaTh
BEIIECTBa, CAENaTh PUCYHKH, 3aMIOJHUTH TAOIHILY.

3. AHanu3 pe3yabTaToB paboThl, POPMYINPOBKA BBIBOJOB

Jlabopatopnasi padora Ne 3. ®OH3MKO-XUMHYECKHE CBOICTBA TNPEICTbHBIX W HEMpPEACTbHBIX
YTJIEBOJIOPO/IOB.

1. VI3yuuTh Teopuio CTpoeHUsI opraHuyeckux coenuHeHuit A.M. byrneposa. Kinaccudukanuio
OpraHMYeCKHUX  COEJAMHEHHWH:  aluKiIndeckue (Hepa3BeTBIICHHBIC, Ppa3BETBICHHbIE) U
HUKIUYECKHEe  COEIMHEHUs  (WIMLUKINYECKHE, apOMaTU4YeCKue, TIeTepOLUKINYECKHE).
Homenknarypa oprannueckux coeauHeHuil. OCHOBHbIE (pYHKIIMOHANbHbIE Tpynnbl. M3omepus
OpraHMYecKux coeauHeHui. WHAYKTUBHBIH U Me30MepHBIM 3(ddexTsl 3amecTuTenei.



Knaccugukamuss ~ opraHudyeckux — peaknuid  (peakuuyd — 3aMelIeHHs,  NPHCOCIUHEHHUS,
NIMMHUHUPOBAHUS; PAJUKaJIbHbIE M HOHHBIC PEAKIWH;, HYKICO(PHUIbHBIE M 3JICKTPOQUIBHBIC
peaknuu). AJIKaHBI, aJKEHbI, aIKUHBI: HOMEHKIJIATYpa, W30Mepusi, MOoJdydeHue, Gu3nvyeckue u
XMMHYECKHE CBONCTBA, IPUMEHEHUE.

2. BobImosHWTH 3aJaHus, 3aMucaTh HAOJIONCHUS, COCTABHTh YPAaBHCHHsS PEaKIHid, Ha3BaTh
BEILIECTBA, CAEIAaTh PUCYHKH, 3aII0JTHUTH TaOIHUILy.

3. AHanu3 pe3ynpTaToB paboTHl, POPMYINPOBKA BBIBOIOB.

Jlaboparopnas padota Ne 4. ®U3NKO-XUMUYECKUE CBOWCTBA IPOU3BOHBIX YIIIEBOAOPOBOIOB.

1. I3yunTh CTpOEHUE OPraHUYECKUX COEIMHEHUM, BUIbl OPraHUYECKUX COEANHEHUN, OCHOBHbIE
(GYHKIMOHATBHBIE TPYNIBl, HX HOMEHKIArypy. M3omepusi opraHM4eckux COCTMHEHHH.
OnHOaTOMHBIE ¥ MHOTOATOMHBIC CHUPTHI, (DEHOJNIBI: 00INas XapaKTEepHCTHKA, HOMEHKIIATYpa,
U30Mepusi, NOIydeHHe, (PU3NYECKHe M XHMHYECKHE CBOWCTBa, mpuMeHeHue. KapOoHoBbIe
KHACJIOTBI: O0IIas XapaKTepUCTHKA, HOMEHKJIATypa, H30MEpHs, NOJy4YeHue, (u3nyeckue u
XMMHUYECKHE CBOWCTBA, IPHMEHEHUE.

2. BpImonHUTH 3aJaHus, 3amucaTh HAOMIOJIEHUS, COCTABUTh YpPAaBHEHUS pEakKiMii, Ha3BaTh
BEILIECTBA, CAEIaTh PUCYHKH, 3aII0JTHUTH TaOIHUILy.

3. AHanu3 pe3ynapTaToB padboThl, POPMYINPOBKA BEIBOJIOB.

JlaGopaTtopHnast pabota No5. A3oTcoepkaiine OpraHnuecKiue COeTUHEHUS.

1. W3yunTh CBOICTBA a30TCOAEPKALIUX OPraHUUYECKUX COCTUHEHU.

2. BbIMONHUTH 3a7aHus, 3anmucaTh HAOJIOJEHUS, COCTaBUTh YpPaBHEHMsI peaklil, Ha3BaTh
BEILIECTBA, CAETIAaTh PUCYHKH, 3aII0JHUTH TaOIHUILy.

3. AHanu3 pe3ynapTaToB paboThl, POPMYJINPOBKA BBIBOJIOB.

Jlaboparopnas pabota Ne 6. DU3NKO-XUMUYECKUE CBOWCTBA OMOOPTaHHUUECKUX COCTUHEHHIMA

1. U3yunth (PU3MKO-XUMUYECKHE CBOWCTBA AMHUHOB M HUTPOCOEIWHEHUH, aMHUHOKUCIOT U
OEJIKOB.

2. BeimonHuTh 3aaHusl, 3aucaTh HaOMOeHUS, COCTaBUTh YPAaBHEHUS PEaKInii, Ha3BaTh
BEIIECTBA, CACIIATh PUCYHKH, 3aMIOJTHUTh TAOJIHILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYITHPOBKA BHIBOJIOB.

JlaGopatopHas pabota Ne 7. DU3NKO-XUMHUECKUE CBOICTBA BEICOKOMOJIEKYJISIPHBIX
CHHTCTHYCCKHUX COGI[HHCHI/Iﬁ.

1. I3yunTh rpymniiel MOJUMEPOB, IIACTMACC U XUMHUUECKUX BOJIOKOH.

2. BoinonHuTh 33aHusl, 3aucaTh HaOMIOEHUS, COCTaBUTh YPaBHEHUS peakluii, Ha3BaTh
BEILIECTBA, CAETIaTh PUCYHKH, 3alI0JIHUTH TAOJHILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYIHPOBKA BHIBOJIOB.

9.1.3. TunoBbie BOMPOCHI IS YCTHOTO OMPoOca

1.  ATOMHO-MOJIEKYJISIPHOE Yy4Y€HHE, €ro 3HaueHWe /i COBPEMEHHOM XHMHH. ATOMBI H
MoJIeKYNbl. OTHOCUTENIBHBIE AaTOMHBIE U MOJIEKYJIIPHBIE MaCCBI.

2.  Epmeunmna xommdvecTBa BemecTBa - Moib. Unciao ABoraapo. OTHOCUTENbHAST MOJIEKYJIISIpHAs
Macca BellecTBa. 3akoH ABoraapo. MomsipHblii 00beM BellecTBa B Tra3000pa3HOM
COCTOSTHUH.

3.  Xumunueckuid snemeHT. M3otombl. [IpocThie BemecTBa kak (opma CylecTBOBaHUS
3JIEeMEHTa B CBOOOIHOM COCTOSIHUH. AJUIOTPOTMHSL.

4.  CnoxHble BellecTBa Kak ¢popma CyIIECTBOBaHHS 3JIEMEHTOB B XUMUYECKUX COCIMHEHUSX.
3aKOH TMOCTOSHCTBA COCTaBa BeIECTBA. XHUMHUYEcKas (GopMmylia Kak OTpa)K€HHE 3aKOHa
IIOCTOSIHCTBA COCTaBa.



[Ipocreiimme u uctuHHBIE (opmynsl BemecTB. CTpyKTypHbIE (OpMYJbl. 3aKOH CO-
XPaHEHMS MAcChl BEIIECTB.

OcHOBHbIE MOHATHS U BEJIUYMHBI B XUMUYECKOM TEpMOAMHAMUKE. BHyTpeHHss sHeprus,
pa0oTa u sHTaNIBNUsA cucTeMbl. [1epBblil 3aKOH TEPMOJUHAMUKH.

Hanpasiienue u npezaen npoTeKkaHus MPOLECCOB B U30JUPOBAHHBIX CUCTEMAX. DHTPOIIHNS,

sHeprus ['n66ca. BTopoit 3akoH TepMOIMHAMUKH

7.

8.

9.

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

CKOpOCTh XMMHUYECKOM peaklMi B TOMOIEHHBIX M TE€TEPOTrE€HHBIX CHUCTeMax. BiusiHue
pa3nuYHbIX (DaKTOPOB HA CKOPOCTh PEAKLIMU B T€TEPOreHHBIX CUCTEMAaX.

@DaxTophl, BIMSIIONIME HA CKOPOCTh PEaKLMM B TOMOTEHHBIX, cucTeMax. PaccMoTpeTs Ha
npuMepax.

Teopus aktuBanuu. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT IPUPOJIbl pEarupyoIlyX BELUIECTB
U KaTajin3aTopa.

Karanus u karanuzaropsl. MexanusM JeNCTBUS KaTaIM3aTOPOB.

Kunernyeckue npeacTaBieHus 0 XUMHUECKOM paBHOBecuu. OOpaTumble U HEOOpaTHMBbIE
xuMmuueckue peakunn. Koncranra xumuueckoro pasHosecus. [punuun Jlelllarense,
@akTOpbl, BAUSAIOIINE HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.

CoBpeMeHHbIE PEACTABIEHUS O CTPOeHUH atoMa. CTpOEHHE aTOMHOIO pa: HYKJIOHBI.
XapakTepucTUKa COCTOSIHHS JJIEKTpoHa B aToMe. KBaHTOBBIE umcia, ux (u3nuecKuit
CMBICIL.

Atomusle opbutanu (s-p-d-f-opOuranu). [IpHHIKIIEI 3aI0JHEHHS aTOMHBIX OpOUTalEii:
IIPUHLMIT HAUMEHbIIIEH dHepruy, npasuio ['ynna, 3anper [laynn.

EMKOCTB 9HEepreTnyeckux ypoBHEH U MOAYpOBHEH. DIeKTpOHHBIE (POPMYIIBI (IPUMEPHI).
KonnuecTBeHHbIE XapaKTEPUCTUKM OCHOBHBIX CBOWCTB aTOMOB: SHEprus HOHHU3ALUH,
CPOJCTBO K DJIEKTPOHY, OTHOCHUTEIbHAs 3JIEKTPOOTPULIATEIBHOCTh M WX HM3MEHEHHUS B
3aBUCUMOCTH OT IOJIOKEHHSI 3JIeMEHTa B nepuoaudeckoi cucrteme .M. Menneneesa (Ha
npuMepax).

[leprognueckuil 3aKOH W NEPUOAMYECKAs CUCTEMAa B CBETE€ TECOPUU CTPOCHUSI aTOMOB.
[lepogM4YHOCT, B HW3MEHEHHUU CBOWCTB JJIEMEHTOB (PaauycoB aTOMOB, CTeNeHel
OKHUCJICHUS, METaJNIMYECKUX CBOWMCTB) KakK CJEACTBUE IEPUOJUYECKOTO0 HN3MEHEHUS
ANEKTPOHHBIX KOHPUTYpaIUil aTOMOB.

OcCHOBHbBIE THIIBI XUMHYECKOM CBSI3U: HOHHAs, KOBAJEGHTHas M MeTajyindyeckas. Xa-
PaKTEpUCTUKU XUMHYECKOU CBSI3H.

Mexanu3mbl 00pa30BaHNsl HOHHOW M KOBAJIEHTHOM CBs3M (0000IIEeCTBICHIE HECTTAaPEHHBIX
ANEKTPOHOB U JJOHOPHO-AKIIENTOPHBIN).

[MonstprOoCcTh cBsi3u. JIOHOPHO-AaKIIENTOPHBIN MEXaHU3M OOpa30BaHUsI KOBAJIEHTHOW CBSI3U.
Paccmotpets Ha mpumepax.

[TonspHOCTH CBSA3M U MOJIIPHOCTH MOJIEKYJ. MeXMONIEeKyIsIpHbIE B3aUMOIEUCTBHUS.
TBepnoe cocrosiHMe BelecTBa. ATOMHBIC, HIOHHBIE M MOJEKYISIPHbIE KPUCTAIIMYECKHE
pemerku. CBOWCTBA BELIECTB € PA3IIMYHBIM TUIIOM KPUCTAINTMYECKON PELLETKH.
BaneHTHOCTP M CTENEHb OKUCIEHHUS 3JIEMEHTOB B COCIMHEHHSX C Pa3IU4YHbIM THUIIOM
XUMHYECKOHN CBSI3H.

OCHOBHBIE  TOJIOKEHUS TEOPUU  DIIEKTPOIUTHYECKOM  aucconmanuv. MexaHusm
JUCCOLMAIMN BEIIECTB C Pa3jIMYHbIM THUIIOM CBsI3U. ['MiapaTanuss MOHOB B pPacTBOpaXx.
OO6pa3oBaHue HOHA THAPOKCOHMS.

Crenenp aucconManiy IEKTPOIUTOB. CHIIbHBIE U cla0ble SJEKTPOJIUTHL. 3aBUCHMOCTD
CTENEHU JMCCOLMALMU OT KOHIIEHTPALlMM M TPHUPOJbl PACTBOPEHHOIO BEIIECTBA H
PacTBOPUTEIIS.

PaBHOBecue B pacTBOpax ciaObIX »dJEKTpoiIUTOB. KOHCTaHTa IUCCOIMAIUU  CIIa0BIX
3IEKTPOJIUTOB.

Kucnotel B cBeTE TEOpUHU NEKTPOIUTHUECKON auccoruanuu. CTyneHuaras AUCCOIUaIH.
Peakunu oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

OcHoOBaHHS B CBETE TEOPHUM JIEKTPOJUTHYECKOM naucconuanuu. CTyneHdaras auc-
counanus. Peakiium oOMeHa B pacTBOpax 3J€KTPOIUTOB.



30. Conm B cBeTe TEOPUH SJICKTPOIUTHUECKOW auccounanuu. CTyneHdartas IUCCOLUAIMS.
Peakuuu oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

31. DnektponuTHyeckas auccouuanus Bojbl. MoHHOe mpowusBeneHHe BoIbL. BomopomaHblit
noka3zareinb. [IIkana pH.

32. Twunponu3 comneil B BOOHBIX pacTBopax. Cirydan runponusa (Ha mpuMepax).

33. Cwmemenue paBHOBecus Tuapoiusa. Poib ruaposvza B OMOJIOTMYECKHX M XHUMHUYECKUX
Iporeccax.

34. Tlonstue o 6ydepubix cucremax. Buasl OydepHbix cucteM. bydepHbie CUCTEMBI B )KUBBIX
OpraHu3max.

35. JlucriepcHbIE CHCTEMBI U UX KJIacCU(UKAITHS.

36. McruHHBIE paCTBOPHI U MEXAaHU3M IPOIIECCa PACTBOPEHUSI.

37. PactBOopuMOCTh. BiiusiHue pa3inuHbIX GakTOpPOB HA PaCTBOPUMOCTb. TerioBbie d3(PpPeKThI
1pu pacTBopeHuH. HachlllleHHbIE U HEHACHIIIEHHBIE PACTBOPBHI.

38. IIpousBeneHue pacTBOPUMOCTH. Y CIOBUS 00pa30BaHUs U PACTBOPEHUS OCATKOB.

39. KoHueHTpanus pacTBOpOB, CIIOCOOBI €€ BBIPAKEHHUS: MACCOBasi JI0JIsI BEIIECTBA B PACTBOpE
Y MOJISIpPHAsI KOHIIEHTPALIMH.

40. KoHueHTpanus pacTBOPOB, CIIOCOOBI €€ BBIPAKEHHUS: MACCOBast J0JIs BEIIECTBA B PaCTBOPE
Y HOpMaJIbHAsl KOHIIEHTPALIUH.

41. Peakuuu wuAyIME C HW3MEHEHHEM CcTeneHu okwuciieHus. CocTaBieHUE ypaBHEHUH
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB METOAOM JIEKTPOHHOTO OanaHca.

42. BaxHelmme  OKUCIWUTEIM W BOCCTAHOBUTENIW.  HampaBieHWE  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

43. Peakumu 3amemieHusl B BOAHBIX pacTBOpax. BizammopeicTBue METamioB ¢ KHUCIOTaMU U
COJIIMM B BOJHBIX pacTBOpax KaK OKHCIHUTEIbHO-BOCCTAHOBHUTENBbHBIA mpouecc. Psg
HaIlpsKEHUH METaJIOB.

44. DnexTpOoXMMHYECKHE MPOLIECCHl U CUCTEMBI. 3aKoHbI Dapases.

45. T'anpBaHnyeckuil anemMeHT. [IpuMeHeHne ralbBaHUYECKUX 3JIEMEHTOB.

MexanusMm 3ekTpoiin3a. DTansbl ekTpoiausa. [Ipumenenue snekrponusa. Peakiuu okucnenus

U BOCCTAHOBJICHHUSI BOJIbI HA aHOJE M KaTOJE COOTBETCTBEHHO. Cxema OKUCIEHMS TMJIPOKCH]I-

MOHA Ha aHOJE

46.Baxxneiime Kiacchl HEOPraHUYECKUX COSAUHEHUH.

47. Teopust CTpOEHUS OPraHUYECKUX COCAUHEHMH. AJKaHbl. I'oMoIornyeckue psasl, H30Mepus

Y HOMEHKJIaTypa. MeToabl cuHTe3a. XMMUYECKUE CBOMCTBA.

48. Aunkenbl. Ankaguensl. ['omonoruueckue psnapl, U30MEpUs M HOMEHKIATypa. MeTombl

cuHTe3a. XMMUYECKUE CBOMCTBA.

49. AnxkuHbL. AJIMOUKINYECKHE COEOUHEHUs. l'omMojormdyeckue psapl, H30MEpUs U

HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMUYECKUE CBOMCTBA.

50. Apensl. HomeHkiatypa. Meroasl cuHTe3a. XMMUYECKHE CBOWCTBA.

51. T'mapokcUMpOW3BOAHBIE YIJIEBOJOPOJOB (OJHOATOMHBIE W MHOTOATOMHBIC CITHPTHI,

¢denonsr). Homenknarypa. Metozpsl cuHTe3a. XUMHUYECKHUE CBOMCTBA.

52. Anpaeruasl u ketonbl. Homenknatypa. MeToibl ciHTe3a. XMMUYECKUE CBOMCTBA.

53. KapOoHOBBbIE KHCIOTBI U HUX HPOU3BOJHBIE (CIOXKHBIE A(PHUPBI, aMU[BI, JIBYXOCHOBHbBIE

kucnotel). Homenknarypa. Metoasl cuHTe3a. XUMUYECKUE CBOWCTBA.

54. Awmunbl. Hurtpocoenunenus. Jluazocoenunenus. Homenknatypa. Meroasl cuHTE3a.

XHUMHUYECKUE CBOMCTBA.

55. Terepouuknuyeckue coenuHeHus. HomeHnkmarypa. MeTonsl CcUHTe3a. XUMHUYECKHE

CBOMCTBA.

56. AMHHOKHCIOTBHI, menTujasl U Oenku. Homenknarypa. MeToasl cuHTe3a. XUMHUECKUE

CBOMCTBA.

57. Yranesoael. Homenknarypa. Meroapl cuHTe3a. XUMUYECKHE CBOMCTBA.

58. Hyknennoselie kucinotsel. HoMenknatypa. Metoabl cuHTe3a. XMMHUYECKHE CBOMCTRA.

59. BBICOKOMOJNEKYJSPHbIE CHHTETUYECKHE COEOUHEHHUs (monumepbl). MeToabl CcHHTE3a.

XHUMHYECKUE CBOMCTBA.



9.2. OneHo4YHbIEe MAaTEePUAJBI IS IPOMEKYTOUHOI aTTecTaluu

dopma mpoOBENEHUS MPOMEKYTOYHOW arTecTallid IO  y4eOHOMY TpeAMETY:

i epeHIMpOBaHHbI 3aueT (IO pe3yiabTaTaM HAKOMHMTEIbHOTO pEHUTHHra B Qopme
KOMITBIOTEPHOTO TECTUPOBAHUS UJIM B YCTHO - MUCBbMEHHON (opMe 1o Ouiieram. )

IlepeyeHb BOIPOCOB U 3aIaHU JIA OATOTOBKM K 1M depeHnupoBaHHOMY 3a4eTy

Tema 1. OcHoBHBbIe MOHATHS M 3aKOHbI xumuu 1), 3), 6), 9), 10),11) OK-1, OK-2, OK-3,
OK-4, OK-5, OK-7

LCoNo AW E

[aiite onpeneneHue HayKu XUMHUSL.

Ilepen coBpeMeHHON XMMHUEH CTOSIT TPH TJIaBHBIE 3a1aun. Kakue?
UTo Takoe XUMHUYECKUM SJIEMEHT?

Urto Takoe Monekymna?

YT0 Takoe BeIecTBO?

UYro Takoe Mouib?

Jaiite GpopmynrpoBKY 3aKOH MOCTOSIHCTBA COCTaBA.

Jaiite GopMynHpoBKY 3aKOHA COXPAHEHHUS MAaCCHI.

Jaiite popmynupoBKY 3aKOHA COXPaHEHUS YIHEPTHH.

Tema 2.CTpoeHne aToMa U nepuogndecknii 3axko. 2.),7) OK-1, OK-2, OK-3, OK-4, OK-5,

OK-7

N~ WNE

To takoe atrom?

IInanerapnas moaens crpoenus aroma Hunbca bopa.

OcHOBHBIE TOJIOKEHHS TeOpUU cTpoeHus aroma Humnbca bopa.

KBanTOBasi MozieNIb CTPOCHUS aTOMA.

Kto u xorga otkpsun [lepuonnyeckuii 3akoH?

J.1. MeHzeneeB cunTan, 4TO OCHOBHOW XapaKTEPUCTUKON 3JIEMEHTOB SIBJISIFOTCS.....
Chopmynupyiite [lepronnueckuii 3akon MeHeneena.

Haiite coBpemenHyro ¢popmMynupoBky [leproaudyeckoro 3aKoHa.

Tema 3. Xumuueckasn cBsizb. 2), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

1.

No gk owd

Yto Takoe XUMHYECKas CBI3b?

Yrto Takoe BaJ€HTHOCTEL?

Yrto TaKkOeHOHHAs CBSI3b?

Yrto Takoe KOBaJECHTHAS CBA3L?

Kakoii Tun cBsizu B MoJiekyne Bogopoa?

UTto Takoe BOJOpOgHAS CBA3H?

HazoBute cX0ACcTBO MEXTy KOBaJIECHTHBIMU U METAJUTMUECKUMU CBS3SIMHU.

Tema 4.Bemectno. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

1.
pa3invyaroT YCTBIPC arperaTHbiX COCTOAHUA. ... ...

©CoNoOkR wWN

B 3aBucuMocTH OT XapakTtepa B3aMMOJECHCTBHS YaCTHIl, OOpa3yOIIMX BEIIEeCTBO,

Paznnuarot JBa COCTOSAHUSA TBEPABIX BCUICCTB. ..
Kpucrammdeckoe COCTOSIHUE XapaKTePH3yeTcs ...

B oTnnume ot kpucTamuMyecKux aMmopQHbIe BEIIECTBA. ..
Annorponuei Ha3pIBaKOT. ..

PacTtBopBI, IpoBOAAILLINE SIEKTPUUECKUIN TOK, Ha3bIBAKOTCH. . .. ..
[TpuBeauTe MpUMeEpHI AIEKTPOITUTOB U HEIJIEKTPOIUTOB.

[Tox pnEKTPOAUTUYECKON TUCCOMANEN TOHUMAETCH. . ..

Uto Takoe rugposnu3 coyeu?



Tema 5. ®u3uKo-XHMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKUX peaknuii 7), 12)
OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Pazgen xumuu, U3ydarouiMii CKOPOCTH U MEXaHU3Mbl XUMUUECKUX PEaKLUil, Ha3bIBaCTCS

CKOpOCTh XMMHUYECKOUN peakinu — 3TO ...
Ot kakux GaKkTOPOB HE 3aBUCUT CKOPOCTh XUMHUYECKUX PEaKIUid B pacTBope?
Kakue peakunu Ha3pIBatOTCA SK30TEPMUUECKUMU?

Kakue peaknuy Ha3bIBAIOTCS YHIOTCPMUICCKUMU?

Yro Takoe karanus?

Kakwue BelecTBa Ha3bIBalOT KaTaIu3aToOpaMu?

BemecTtBa, 3amemisionie CKOPOCTh XHMHUYECKOW PEAKIUU MPU  TOBBIIICHUN
TEMIIEPATYPhI, HA3bIBAIOTCA ...

9. XI/IMI/I‘-IGCKI/IC peaKI_[I/II/I, HpOTeKaIOH_II/Ie B HpOTI/IBOHOJIO)KHBIX HaHpaBJICHI/ISIX, HAaA3bIBAIOT...

NG~

Tema 6. BaxkHelimme KJaccbl HeOpranudeckux coequnenunii. Kinaccnpuxanus n
HOMEHKJIaTypa HeOpraHu4ecKux BemecTs. 2),4), 5) OK - 1

Ha xaxwe iBe rpymiibl AeJISTCs BEIECTBA B 3aBUCHMOCTH OT X XUMHUYECKOT0 COCTaBa?
YTo TaKkoempocToe BeeCTBO?

YTo TaKoeCcI0KHOE BEIIECTBO?

HazoBute ¢usndeckue CBOMCTBA, XapaKTEPHBIE T METAJLIOB.
HazoBute ¢usnueckne CBOMCTBA, XapaKTEPHbBIE JIJIsi HEMETAJUIOB.
OKcHaaMH Ha3bIBAIOT COSIUHEHHS. . ..

ConsaMHU Ha3bIBAIOTCSI COEAUHEHMUS. . .

Yrto Takoe OCHOBaHMA?

Yto Takoe KUCIOTHI?

CoNoOR LONE

Tema 7. OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA THIIMYHBIX HeMeTa10B.O01as
XapPaKTePUCTHKA IJIABHBIX MOATPYII HEMETAJLJIOB HA IPUMepe rajoreHos. 2),4, 8)
OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

JaiiTe 0011y10 XapaKTEpPUCTHKY BOJIOPOJIA.

CrniocoObl nostydeHre Bo0poia B MPOMBIIIIEHHOCTH.

I'ne npumensitoT Bojiopoa?

KakoBbl ¢pu3nueckre 1 XuMU4YeCKue CBOWCTBA NEPEKUCH BOJopoia?

KakoBbl (puznyeckre 1 XuMHUUeCKue cBOCTBa BOIbI?

HazoBure annorponHbie MOAU(PUKALIUY YTIIIEpoa.

B noarpynmny rajgoreHoB BXOAST 3JIEMEHTHI. . ...

[Tpumenenue ¢propa B X0391CTBEHHOM 1€ATEIBHOCTH YEIOBEKA.

[TpuMeHeHue XJI0pa B X039HCTBEHHOH JIeITETbHOCTH YeIOBeKa.

CoNoOAWNE

Tema 8. BoccTraHoBuTeIbHBIE CBOMCTBA MeTaJLIOB. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5,
OK-7

K menounsiM MeTamiam OTHOCATCA. . ...

CriocoObl MosTydeHus HIeI0YHbIE METaJIOB.

K meno4yno3zeMenbHpIM METaJIJIaM OTHOCATCHA. . ...

Crioco0bl MmosTydeHus HIeTI0YHO3EMENbHBIX METAJIIOB.

UYem 00ycCIIOBICHA KECTKOCTH BOJIBI?

KakoBbl xumMuieckue cBorcTBa Xxpoma?

KakoBbI xMHUYeCKH€E CBOWCTBA METU?

YT0 BBI 3HAaETE O IIUHKE?

Kpucrannoruapar cynsdara menu (II) (MenHbiit Kynopoc) UMeeT 1BeT. ..

LCoNoOARWNE



Tema 9.Knaccupukanuss m HOMEHKJIAaTypa OpraHu4ecKux coequHeHnid. CTpyKTypHas
TeopHusi — 0CHOBA oprannyeckoii xumum 2),4),5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7;

IIK. 3.5 IIpoBoauTh NEPBHYHYI0) MNPABOBYK J3KCIHEPTH3Y [JAOKYMEHTOB JIJIfl
OpraHM3anui U PU3NYeCKUX JIHL

[aiite onpeneneHue OpraHM4ecKo XUMHUH.

[Tepeuncnure HEOOXOAUMBIC AJIEMEHTHI KIacCHU(UKAIIUN OPraHUIECKUX COSTUHEHUN.
YTaepoaHblid CKENET MPEACTaBISAET COOOI. . ...

DOyHKIIMOHATBHBIEC TPYIIIBI IPEICTABIISIOT COOOIA. ..

Yto Takoe alUKINYSCKUE COCIUHCHUS?

YT0 Takoe MUKINYECKUE COETUHEHUS?

Kakwne coequHeHHsT Ha3bIBAIOTCS HACKHIIIEHHBIMU?

Kakue coenuHeHns Ha3bIBAIOTCS HEHACKIIICHHBIMU?

Urto Takoe yrieBogopoabl?

10 Yro Takoe roMojioru?

CoNoOR~WNE

11. Kto u xorja co3aai TEOPHIO CTPOCHUSI OPTaHUYECKUX BEIIEeCTB?
12. Ilepeuncnute OCHOBHBIE MOJIOXKEHUS TEOPUH CTPOSHUSI OPTaHUYECKUX BEIECTB.
13. Yro Takoe nzomepus?

Tema 10.¥YraeBogoponni2),4), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

Uro Takoe aakaHbI?

[IpocTemmmM npeacTaBUTENIEM AIKAHOB SIBIISCTCA. ..

[Tepeunciure pusznyeckre CBOMCTBA aJIKaHOB.

Yto Takoe MUKIOAIKAHBI?

[TepeuncinTe XUMHUYECKHE CBOMCTBA IIMKJIOAIKAHOB.

Yto TaKkoe aJIKCHbBI?

Kakoii rnmaBHBI TpHU3HAK OTIMYAET HENPEeAeNbHbIE YIJIEBOJOPOAbl OT JIPYTHX
YTJIEBOJIOPOJIOB?

8. Haubonee obumuii cocod 1ab0paTopHOTO MOTYyYEHHUS] HEMPEAEeNbHBIX YIIEBOJOPOIOB —

NoabkowhE

9. Uro Takoe ankaaueHsl?
10. Yto Takoe amKuHBI?
11. ApomarudeckuMu yrieBoJ0poJiaMH (apeHaMH) Ha3bIBalOT BEIIECTBA. . ...

Tema 11.A30Tcoaep:xamue coenuHenns. Kuciopoaconepxamue coenunenus 2),4), 8) OK-
1, OK-2, OK-3, OK-4, OK-5, OK-7

Yrto Takoe crupThl?

®u3NYECKUEe CBOKMCTBA OJJTHOATOMHBIX CITUPTOB.

JlaiiTe XapakTepUCTUKY METUIIOBOMY CIIUPTY.

[IpuBenuTe MpuMepbl MHOTOATOMHBIX CITHPTOB.

@deHosIaMU Ha3bIBAIOT. . ..

UYro Takoe KapOOHUIIbHBIE COSTUHEHUS?

[lepeuncnure puznyeckre CBONCTBA KAPOOHMIIBHBIX COETMHEHUH.

K xakoMy Kkiaccy coeJuHEHNI OTHOCATCS MypaBbHHAs U YKCYCHasl KUCIIOTHI?
. Uto Takoe crnoxxHbIe 3pupn1?

10 UYro Takoe yriaeBobl?

11. Ilepeuncnure GpuU3NUECKUE U XMMUYECKHE CBOWCTBA IITIOKO3BI

12. Yro Takoe aMUHBI?

13. Yrto Takoe aMUHOKHUCIOTHI?

CoNoOARWNE

Tema 12. Tlonumepst. 2),4), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Yro Takoe monumepsi?



UTo Takoe miaacTMacchl?

UYTo BBI 3HAaETE O MOJUATUIICHE?

UTto BBl 3HaETE O MOJUIIPONHIICHE?

Jlnst 9ero ucnosib3yroT MOJUCTUPOI?

J1J1s1 4ero UCToIb3YIOT MOTUBUHUIXIIOPHU?

[IpuBeanuTe mpuMepsl CHHTETHUECKUX BOJIOKOH U UX CBOMCTB.
Kak nony4arot HaTypanabHbIM Kaydyk?

. KakoBbI BaxkHele Gpundecke cBONCTBA KayuyKka?

10 UTto BBl 3Ha€TE O CUHTETUYECKUX KayuyKax?

CoNoORRWN



