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1. TIJIAHUPYEMBIA TIEPEYEHbL PE3YJbBTATOB OBYYEHHUA 11O
YYEBHOMY INIPEJMETY

1.1. Hean ocBoeHusi y4eOHOI0 mpeamMera

Hensimu m3ydeHusi mpeaMera «XuUMUS» HA YPOBHE CpPETHEro o0Imero oOpa3oBaHHs Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- (OpMHPOBAaHHE CHCTEMbl XHMHUYCCKUX 3HAHUWA KaK BaKHEHIEH COCTaBISIONICH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIIOYEBbIE TOHATHUSA,
dbyHIaMeHTAlIbHBIC 3aKOHBI U TEOPHU XHWMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHUEW TOHUMAaHUE
CYILITHOCTHU JOCTYIHBIX 000011IeHNH MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJICHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHHUS;

- (opmupoBaHHe U pa3BUTHE MPEICTABICHUNA O HayUYHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMHUYECKHX PEaKIui, HEOOXOAMMBIX JJsi MPHOOPETECHUS YMEHUU OPHUEHTHUPOBATHCS B MHPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON U MOBCEIHEBHOM
KU3HU;

- pa3BUTHE YMEHHH U CIOCOOOB JCSATENBbHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM
U OOBSACHEHHEM XHMUYECKOTO SKCIIEPUMEHTa, COOJIIOJICHHEM IMPaBHJI OE30MaCHOTO OOpalleHHs C
BEIIIECTBAMH.

1.2. Ilnanupyemble pe3y/abTaThl 0CBOEHUSI y4e0OHOI0 MpeIMeTa
1.2.1. Ilnanupyemblie JMYHOCTHBIE Pe3yJIbTAThI OCBOCHHS

Pabouas mporpamma yuyeOHOro mpeaMera IMperyCMaTpUBAEeT JOCTHKEHHE CIeIyIOLIUX
JIMYHOCTHBIX Pe3yJbTAaTOB:

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS ITpeIMeTa «XUMHUA» OTPaxaroT chOpMUPOBAHHOCTD
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 NEATETBHOCTH MPU CO3JaHUU y4eOHBIX 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;

YBXEHHUS K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JOCTIKEHUS HAyKH €CTh Pe3yNbTaT JIUTENbHBIX HAOIIOICHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

WHTEpeca M TO3HABaTEIbHbIX MOTHMBOB B TMIOJIYYEHUHU U TOCIEIYIONIEM aHaJIu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) JIyXOBHO-HPaBCTBEHHOTO BOCIIMUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUUECKUMU SIBIICHUSIMU, VI IPUHUMATD
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 TIOCIIECCTBUMA dTUX TIOCTYITKOB;




4) bopMHUpPOBaHUS KYIBTYPbI 37I0POBBSI:

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

coOmrofieHus mpaBuil Oe30macHOro oOpalieHHs ¢ BellecTBaMH B OBITY, HOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

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

OCO3HaHUs TOCIEICTBUI U HENPUATHUS BPEIHBIX MPHUBBIYEK (YMOTpeOJICHUS alKOros,
HapKOTHUKOB, KYpPEHHUs);

5) TpY/IOBOTrO BOCIIMTAHHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKOM  JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTHE B PELICHWHU NPAKTUYECKUX 3a7ad COIHAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY HM3y4YeHHIO Mpodeccuil pa3iudHOro poja, B TOM YHUCIIEC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXKEHUS K TPYAY, JIOIIM TPYJa U pe3yJibTaTaM TPYAOBOU JAEATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUIYaJbHOW TpPAaeKTOPHUH 0Opa3oBaHUS,
Oynymei npodeccun M peanu3anud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIUMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) 9KOJIOrMYECKOr0 BOCIIUTAHHUS:

HKOJIOTMYECKU IEIeCO00pa3HOro OTHOMICHHSI K MPUPOJAE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

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

OCO3HaHUs HEOOXOIUMOCTH UCIOJB30BaHUS JOCTHKCHUN XUMHHU JUISI PEIICHUs BOIIPOCOB
paloOHATIBLHOTO PUPOIOTIOIH30BAHNS;

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

HaJU4Usl Pa3BUTOrO DKOJIOTHYECKOTO MBIIIICHUS, SKOJOTMYECKOW KYJIbTYPHI, OIBITA
JEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COITMAIBHOM TMPAKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
MPOTUBOCTOATH HUACONIOTHH XeMohoouw;

7) IIEHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, 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 MPUPOJIbI U YEIIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U pEIlIeHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAUMMOCTH XHMMHHU JIJIs COBPEMEHHOW NMBMIIU3AlUU: B €€
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIJaHUM HOBOM 0a3pl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUU TI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
YHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON OE30MaCHOCTH, B Pa3BUTHU MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHUYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHONH T'PAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJOB TIO3HAHUSA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJy4daeMmble 3HAHUS IS
aHajn3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIET0 MUPA M IPOUCXOIAIINX B HEM H3MEHEHH, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEJIbI0
MOJTY4CHUS JOCTOBEPHBIX BBHIBOJIOB;




CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJI peleHus] mpodiaem
B peaSIbHBIX )KU3HEHHBIX CUTYalNsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKON 1S TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHUIO, K
AKTUBHOMY MOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHHU B COOTBETCTBHH C )KHU3HEHHBIMHU IMOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IW4HbIX cdepax mpodeccroHanbHON
NeSITETbHOCTH.

npeayaraéMblii aJdrOpUTM JEHCTBHH NP BBHIOJHEHUHM YYEOHBIX M HMCCIIEHIO0BATEIBCKUX
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 ydeOHOTO MpeaMeTa MPeIyCMaTpPUBACT JOCTHIKCHHE CIICTYIOIINX
MeTanpeIMeTHbIX pe3yJbTaTOB:

OBnajieHre YHUBEPCAILHBIMHU YIeOHBIMY IT03HABATEIHHBIMU JCHCTBHSIMH:

1) 6a30BbIe JIOTHYESCKHE JICHCTBU:

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 TPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIACIATH
XapaKTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBaTh HX  B3aHMMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIINE TOHITHS JUTsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU JUI KIIaCCU(UKALIUU BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y9acMbIMU SBJICHUSIMU;

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

MPUMEHSITh B TIPOIECCE TO3HAHMSI, UCTIOIb3YeMbIE B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYecKass (QopMmyiia, ypaBHEHHE XHMHUYECKOM peakIuu — TPU PEHICHUH  y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSTh HA3BaHHbBIE MOJICIbHBIE TPEICTABICHUS NI
BBISIBJICHHSI XapaKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIISCTB M XUMUICCKUX PEAKITUH.

2) 6a30BbIe MCCIIEI0BATEAbCKHE JICHCTBU:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYCCKUX PEAKIINA;

dbopMynupoBaTh IETW W 3aJa4d  HMCCIEIOBAaHHUSA, WCIONB30BaTh IIOCTABICHHBIE H
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOITPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHKS U OCHOBBI JIJIS
(dbopMUPOBaHUS TUIOTE3HI O TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSTEIIBHOTO TUIAHUPOBAHUS W TPOBEICHUS YICHHUSCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJOM IIpOoIlecca, CaMOCTOSITENBHO
IPOTHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIM 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 PA3NIMUYHBIX HUCTOYHMKAX HHPOpMauu (HAYYHO-TIOMYIspHAs
JUTepaTypa XUMHYECKOTO COJCpXKaHHWsS, CHpaBOYHBIE IMOCOOWs, pecypcsl MHTepHeTa),
AHATM3UPOBATh HHPOPMAIIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS, KPUTUIECKH OI[EHUBATh
e€ JIOCTOBEPHOCTh Y HEMPOTHBOPEUYUBOCTH;




¢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: MTPUMEHATh MEXKIPeAMETHbIC ((DU3NIECKHEe M MATEMaTHYECKUE) 3HAKU U CUMBOJIBI,
¢dopmybl, a00OpeBHATYpBI, HOMEHKIIATYPY;

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

OBnazieHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3aJaBaTh BOMIPOCHI 10 CYIIECTBY OOCYXKIAaeMOI TEeMbI B XOJI¢ AMAJIOra W/WIH TUCKYCCHH,
BBICKA3bIBaTh  HUJEH, (OPMYIHPOBATH CBOM  NPEIJIOKEHHS  OTHOCHUTEIBHO  BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYNIAaTh C TPE3EHTALMEH pe3ylIbTaTOB MO3HABATEIBHON AEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUU XUMHYECKOTO 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.

OBJajJicHHE YHUBEPCATbHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBISTH CBOIO ITO3HABATEINBHYIO IESTEIBHOCTD,
ompenenss €€ LENM U 3aJla4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeUlaraéMblii  aITOPUTM JICHCTBHI TPH BBIMOJHEHUHM YYEOHBIX M HMCCIEIOBATEIBCKHX 3ajad,
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. Ilnanupyemble npeMeTHbIE Pe3yJabTaThbl 0CBOEHHS

[IpenmeTHble pe3ysibTaThl OCBOEHHS Yy4eOHOro IpeaMera Ha 0a30BOM YPOBHe
OPUEHTHPOBAaHBI Ha 00ECIeUeHHE MPEUMYIECTBEHHO 00I1e00pa3oBaTeIbHON M OOIIEKYIbTYPHOU
MOJITOTOBKHU.

PaGowass mnporpamma ydeOHOro TIpeAMETa MpPEAyCMATPUBACT  JOCTHIKEHHUE
CIEIYIOIIUX TPEIMETHBIX Pe3yJIbTaTOB Ha 0230BOM YpOBHE:

1) c(OpMHUPOBAHHOCTh MIpEACTaBICHUMN: 0 XUMUYECKON COCTAaBJISIOLIEN
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, pOJIM XUMUU B TIO3HAHWU SBIEHUH MPHUPOMABI, B
(GOPMUPOBAHUM MBINUICHUS W KYyJAbTYpPhl JIMYHOCTH, ¢¢ (DYHKIMOHAIBLHOW T'PaMOTHOCTH,
HEOOXOUMOM VISl pelleHHs] MPaKTUYECKUX 3a7a4d U IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOM Cperie;

2) BHaJieHHE CUCTEeMOW XMMHUYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIHe
NOHATHS (XUMHYECKUN 3JIEMEHT, aToM, JJIEKTPOHHAs 000JIouka aroma, s-, P-, O-3JeKTPOHHBIC
OpOUTaI aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTbh, dJEKTPOOTPULIATEIHHOCTh, CTETIEHb OKHCIICHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAash Macca, MOJISIPHBI 00beM, YIJIEpOJHBIA  CKeEJeT,
GyHKIIMOHANbHAS TPYINa, paJuKall, W30MEpHs, H30MEpBI, TOMOJOTHYECKHI psll, TOMOJIOTH,
YIII€BOIOPOABI, KUCIOPOA- U a30TCOAEpKAIlUe COCIUHEHHs, OMOJOTUYECKH aKTHBHBIE BEIIECTBA
(yrneBojpl, KUpPBI, O€IKH), MOHOMEp, IMOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIE
COCIMHEHUS, KpUCTAIJIMYECKasl pelleTKa, THUIbl XUMHUYECKUX peakuud (OKUCIUTENbHO-
BOCCTAHOBUTENIbHBIE, JK30- M SHIOTEPMUYECKHE, PpEaKUUH HOHHOrO OoOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW pEakIuu, XHUMHUYECKOe pPaBHOBECHE), TEOPUHM U 3aKOHBI (TEOpUs
XHMHYECKOTO0 CTPOCHHUSI OpraHmdeckux BemiectB A.M. bytiepoBa, Teopusi 3JIEKTPOTUTUYECKOM



aucconuanuu, nepuoaudeckud 3akon  J[.M. MengeneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XMMHH, (AKTOJOTMUECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U Oe30M1aCHOM MCIOIb30BAHNU BAKHEHIIINX HEOPTaHUYECKUX M OPTaHMYECKUX
BEILIECTB B OBITY U NPAKTUYECKOH IesSTETbHOCTH YEJI0BEKa;

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTEPHbIE MPHU3HAKH M B3aMMOCBS3b
W3YYEHHBIX IIOHATUMN, IPUMEHATh COOTBETCTBYIOIINE IIOHATHS IIPA ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX W OPraHMYeCKUMX BEIIECTB M UX I[PEBpPALICHUM; BBIBISATH B3aHMMOCBA3b
XUMHUYECKHUX 3HAaHUH C IOHATUAMU U NIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTH YMEHHH HCIOJIb30BaTh HAMMEHOBAHMUS XMMHUYECKHX COCIMHEHHN
MEXIYHApOJHOIO COI03a TEOPETHYECKOM M MPHUKIAJHOM XMMHUHM M TpPUBHAJIbHBIC Ha3BaHUSA
BOXHEHIINX BEUIECTB (ITHJICH, alleTUIICH, INUUEpUH, (eHom, hopMalbIeru, YKCyCHas KUCIIOTa,
IJIMLMH, YTapHBIW T'a3, YIICKUCIBIA a3, aMMHAK, IallleHasl U3BECThb, HEraleHas U3BeCThb, IUThEBAs
coja M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTAaHUYECKUX M OPTaHUYECKUX BEIECTB, YPaBHEHUS
XMMHUYECKHX PEaKLUH, OOBACHATh UX CMBICI; IOATBEPKIATh XapaKTepHbIE XUMHUYECKUE CBOMCTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIEPUMEHTAMH U 3alIUCAMU YPAaBHEHUN XMMUUYECKUX PEaKLUi;

5) chopMUPOBAaHHOCTb yYMEHUH  YCTaHABIMBATh  MPUHAUIEKHOCTh  HU3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K ONPEJCIIEHHBIM KjaccaM W IpyNlaM COEAMHEHUH,
XapaKkTepu30BaTh MX COCTaB M BAaXKHEHIINE CBOMCTBA; ONPENEIATh BUIBl XUMHUYECKHX CBS3EU
(KoBaJIeHTHAas!, NOHHAsI, METAJUIMUECKasi, BOJOPOAHAS), TUIIBI KPUCTAITIMYECKUX PELIETOK BEIIECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLIUY;

6) BiIaIeHHE OCHOBHBIMU METOJJaMH HAyYHOI'O ITO3HAHUSI BEILIECTB U XMMHUYECKUX SIBJICHUM
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE);

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

8) chopMUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJIHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJyYEHUE STUJIEHA U H3YyYEHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAKLMU Ha albJETHU[bl, KpPaxMall, YKCYCHYIO KHCIOTY; I€HaTyparlus
OeNKOB IMpH HAarpeBaHWM, LBETHbIE peakUuu OENIKOB; MPOBOAUTH pPEAKIMM HOHHOTO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX pACTBOPOB, KAUECTBEHHBIE peakMi Ha cylb(daT-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTMOH aMMOHUS; pellaTh SKCIIEPUMEHTAIbHbIE 3adauu Mo TemaMm "Metamnsl" u
"Hemeramnbl") B COOTBETCTBMM C IpaBWJIaMM TEXHUKH O€30MaCHOCTH MpH OOpameHuHu C
BellecTBaMM U JabOpaTOpHBIM O00OpYAOBAaHMEM; MPEACTABIATh PpPE3YJNbTaThl XHUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3allUCH ypPaBHEHHUH COOTBETCTBYIOILUX peakUuid U (GOpMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpPOBAaHHOCTH YMEHUS aHAIU3UPOBATH XMMHUUYECKYI0 HMH(POPMAIIHIO, TTOIy4aeMYyIO
U3 pa3HbIX UICTOYHHUKOB (CPEJICTB MaccOBOM MHpopMaIuy, ceTb IHTEpHET U ipyrue);

10) chopMUpOBaHHOCTh yMEHHUH COOJIOAATH MpaBHJIa 3KOJOTMUYECKH LeIecoo0pa3Horo
NOBENEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOErO 3J0POBbSl M
OKpYXKarolled MPUPOJHON CpElbl; yUUTHIBATH OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICIT TTOKa3aTels MPeIeIbHOM JOMYCTUMON KOHIIEHTpAIUH;

11) nns oOyyaromumxcsi ¢ OrpaHU4eHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHMsI IPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB M XUMUYECKHX
SIBIICHUI;

12) nns chenblx W cnaboBUAAMIMX —oOyyaroumxcs: Cc(GOPMHUPOBAHHOCTh YMEHHS
UCIOJIb30BaTh peibepHO ToueuHyro cuctemy oOo3HaueHuil JI. Bpaitns ansg 3anmucu XMMHYECKHX

dbopmy.



K koHny oOydyeHusi mnpeaMeTHbIe pe3yJbTaTbhl OCBOeHHMs Kypca «OpraHmveckas
XMMHS» 0TPAKAIOT:

[IpenMer opraHM4ecKON XMMHM: €€ BO3SHUKHOBEHHUE, PAa3BUTHE U 3HAUYEHUE B MOJIYYEHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpOeHUsI opraHnyeckux coequunenuii A.M. byrieposa, ee
OCHOBHBIE TOJIOXKeHHUA. CTPYKTYpHBIE (POPMYIIBI OPraHUYEeCKUX BemiecTB. ['omororus, usomepusi.
XHMHYECKas CBA3b B OPraHNYECKUX COCINHEHUAX - OJIMHAPHBIC U KPATHBIEC CBA3H.

[IpencraBnenue o kiaccupUKAUM OPraHUYECKUX BenlecTB. HoOMeHKIaTypa opraHmuecKux
COEJMHEHUH (cucTeMaTHdecKas) U TPUBHAJIbHbIC HAa3BaHUS Ba)KHEHIINX INpeJCTaBUTENEeH KIIaCcCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBI M3Yy4YEHMS BEILECTB M MX NPEBPAILECHUN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHMYECKHUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJCHUE U ONHCAHKUE JIEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIECHUIO
OpPraHUYeCKUX BEILIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYTTIMBAaHUE U TOPEHHE).

YriaeBoaopoabl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMH psan. MeraH u 3taH - mpocTeiiue
IPEJCTaBUTENIN AJIKAHOB: (PM3NYECKHE M XMMHUUYECKHE CBOWCTBA (PEaKIMM 3aMEILEeHHs] U TOPEeHHs),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsA. DTWIEH U NPONUIIEH - IPOCTEHIINe
IPEJICTABUTENIN AJIKEHOB: (U3WYECKUE U XHUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U NOJIMMEPHU3aluN ), TOJy4YeHHE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEMIIME XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psAl. ALETUIEH -
OPOCTEHIINKA NPEJCTaBUTENb AJKHMHOB: COCTaB, CTPOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWCTBA
(peakuuy ruIpUPOBAHUS, FAJIOI€HUPOBAHMS, TUApATALlMM, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYeCKHME€ U XMMHUYECKHE CBOMCTBa (peakuuu
raJIOT€HUPOBAHUS U HUTPOBAHUS ), IOJIYYEHHUE U IPUMEHEHHE. TOKCUYHOCTh apeHoB. ['eneTnueckas
CBSA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAUICKALIMMHU K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKH YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hedts 1 ee mpoucxoxaenue. Crocodsl nepepaboTKku He(TH: MeperoHKa, KPeKHHI (TEpMUYECKUH,
KaTaduTHYecKkuil), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKcrepuMEHTAIbHbIE METOJIbl M3YYEHMs BELECTB M MX MPEBpAIlECHUN: 03HAKOMIIEHUE C
o0Opa3laMu IIacTMacc, KaydyykoB M pe3uHbl, koyekiuuu "Hedts" u "Yromas", mMomenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJlOT€HONPOU3BOJAHBIX, IPOBEJIEHUE NPAKTHUECKOH paloThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuernsbie 3anaun.

BbluuciieHuss 1mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, oObema, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

Kucnoponcoaep:xaiiue opraHnyeckue COeMHEHMS.

[IpenenpHble OMHOATOMHBIE CHHUPTHI. METAaHOI M ATAHOJ: CTPOCHME, (PU3UYECKHE HU
XUMHUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMU METajUlaMH, TajloT€HOBOJIOPOJAMHU, TOPEHHE),
puUMeHeHre. BogopoaHble CBs3U MEXy MOJIEKYJIaMU CIUPTOB. [IeficTBHE METaHOIa U 3TaHOJIA Ha
OpraHHU3M YeJIOBeKa.

MHoOroaToMHbI€ CHOUPTHL. ODTWICHTJIMKOIb U TIHUIEPUH: CTpoeHHue, (uznueckue Hu
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METalllaMH, KaueCTBEHHas PEakKIus Ha
MHOrOaTOMHBIe crupThl). JlelicTBue Ha opraHu3Mm denoBeka. l[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@eHoN: CTpOEHHE MOJIEKYJbl, (DU3MYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anbneruasl. PopmanbAerujl, ameTaibIeru]: CTpOeHUe, (U3NYECKHe U XUMHUYECKHE



CBOMCTBa (peakUuu OKHCIEHUS U BOCCTAHOBJICHMs, KAueCTBEHHBIE DPEAKLUH), IOJIy4YE€HUE U
IPUMEHEHHE.

OnHOOCHOBHBIE TIpeAeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KHUCIOTHI:
CTpoeHue, GU3NYeCKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, oOLIMe JUIsl Kilacca KUCIOT, peakius
sTepudUKanMM), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOILIEE ACHCTBHE.

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

VYraeBogpl: cocTas, Kiaccu(uKanus yrieBoaoB (MOHO-, TU- U Mosucaxapuisl). I roko3a -
NPOCTEHIINK MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3HMUECKUE W XUMHUECKHUE
cBOMcTBa (B3auMoneicTBre ¢ TuapokcuaoM Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiEeHHME, OpOKEHUE TJIOKO3bl), HAXOXJAECHUE B IPUPOJE, NPUMEHEHHE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK U30MEpP IIIHOKO3bI.

Kpaxman u nemironosa kak npupojHsle noiaumepsl. CTpoeHue Kpaxmajia U LeJUIHI03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKLns C HOI0M).

OKCIEpUMEHTAJIbHBIE METO/Jbl HM3yYEHUS BELIECTB W MX IPEBPALLEHUI: IpPOBEIECHUE,
HaOJI0IeHUE U ONHMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHojda okcujaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBue riamuepuHa ¢ ruapokcugoM meau(ll)), ampaerunoB (OKMCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedbpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOJIOM),
IPOBE/IEHUE NTPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, oObeMma, KOJIMYecTBa
MCXOJJHOTO BEILIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

A3oTcoaep:xane oprauuyeckne CoeANHeHUsl.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHudecKue coeinHeHus. Pu3nuecknue 1 XMMUUYECKHe
CBOICTBA aMHMHOKHMCIOT (Ha NpuUMepe TIJuIuHA). buojornyeckoe 3HAUeHHE AMMHOKMCIIOT.
Ilentuaebr.

benku kak mpupoJHBIE BBHICOKOMOJIEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpuYHas |
TpPeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JIeHATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJKHU.

OKcIepUMEHTaIbHbIE METOJbl M3YYEHHUs BELIECTB M UX IpeBpallleHHi: HaOmroneHue u
OINMCAaHNE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OeJIKOB IIPU HAarpeBaHUU, LIBETHHIE PEAKIIUU
0EIIKOB.

BricokoMonekynsipHble COETUHEHMSI.

OCHOBHBIE TMOHATUS XHMHU BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHO€ 3BEHO, CTETIEHb NOJUMEPU3ALNH, CPEIHAS MOoJeKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN - OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

DKcrepuMEHTAIbHbIE METOJIbl M3YYEeHMs BELECTB M MX MPEBpAIlCHUN: 03HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamerHblie CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d NpU M3y4EeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4epe3 HCIIOJIIb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHSATHH, Tak u
MOHSITUH, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmiue ecTeCTBEHHO-HAy4YHbIE TMOHATHUA: SBJICHHE, HayudHbIM (akT, rumoresa, 3aKoH,
TEOpHs, aHajiM3, CHHTE3, Kiaccu(ukanus, NEpUOTUYHOCTh, HAOIIOJCHUE, HW3MEpEHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: MaTepus, JHEPIusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIA, SJHEPTeTUUECKUIl YPOBEHbD,
BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3NYECKUE BEIMYUHBI U €AMHULIBI UX
U3MEpEHMUS.



Buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BeLIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeIIeCTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonorus: nuiieBble MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKAPCTBEHHBIE M KOCMETHUYECKUE Tpenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHUHTETHUECKHUX
BOJIOKOH.

OO0uasi ¥ HeOpraHM4YecKass XuMHMsl.

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo arToma, H30TONBI. DJIEKTpOHHAs 000JO0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, O- 3memeHThl. OCOOCHHOCTH
pacnpesiefieHusl AJEKTPOHOB IO OpOUTANsIM B aTOMAax AJIEMEHTOB MEPBBIX YETHIPEX IMEPHOJIOB.
DNeKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuognueckass cucrema XumMH4eckux ayemeHtoB J[.M.
MenneneeBa. CBs3b MEPUOIUUECKOTO 3aKOHA U [lepronueckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB
.M. MengeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 1O TPyIIaM 1
nepuoAaM. 3HauE€HUE MEPUOIUYECKOT0 3aKOHA B PA3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKass CBs3b. BHIbl XUMHUECKOH CBsI3U (KOBaJE€HTHas
HEeNoJIsIpHasl W TMOJISIpHAsi, WOHHAs, MeTaluindeckas). MexaHu3Mbl 0Opa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBINM). BomopomHas cBsi3b. BanmeHTHOCTS.
DneKTPOOTpULATENbHOCT. CTeneHb OKUcIeHHs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemectBa MOJEKYJISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIMA
KPUCTAJUIMYECKOUN PELIETKH.

[TonsTre o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOUAHBIE pacTBOPBL. MaccoBasi 10
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranuyeckux coenuHeHuidl. HomeHknatypa HEOpraHUYECKHX
BelecTB. [ 'eHeTHueckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAIIICKAIINX K PA3JIMUHBIM KJIACCaM.

Xumuyeckass peakius. Kiaccupukanuss XUMHUECKUX pEakIuil B HEOPTaHUYECKOW U
OpTraHWYECKONW XWMHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMbIE pEaKIMH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHHE XHWMHUYECKOTO PpPaBHOBECHS.
ITpunnun Jlelllarense.

OnexTponutuyeckas aucconuanus. CuiapbHble W cialble AIeKTponuThl. Cpelna BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHasi, enouHas. Peakiiun noHHOTO OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbI M3YYCHHUS BEIIECTB M WX MPEBPAIICHUM: JEMOHCTpAIUs
tabnun "llepuoanueckas cuctema xumuueckux snemeHToB J[.1. MenneneeBa", uzyuenue mojaenei
KPUCTAJUTMYECKUX PEIIETOK, HAOI0/IEHHEe W OMHCAaHUE JIEMOHCTPAIIMOHHBIX W JaOOpPaTOPHBIX
ONBITOB (pa3yoKEHUE MEPOKCHIA BOJOPOJA B MPHUCYTCTBHM KaTalu3aTopa, ONpPENEJICHUE Cpeibl
pacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCATBHOTO HHAMKATOPA, PEaKIMd HOHHOTO OOMeEHa),
MpOBEJICHNE MPaKTHUeCKOoN paboThl "BrusHue pa3nuuHbIX (PaKkTOPOB HA CKOPOCTh XUMHUYECKON
peakuun".

Pacuernsbie 3agaun.

PacueTs o ypaBHEHUSIM XUMHUYECKHUX PEAKITUNA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacyeTsbl ¢ UCIOJIb30BAHUEM TOHATHUSA '"'MaccoBasi J0Jis BellecTna"

Heopranuueckasi xummusl.

Hewmerannsl. [lonoxenue Hemeramios B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa W OCOOCHHOCTH CTpOeHHS aroMoB. Du3nyeckue CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XWMHYECKHE CBOMCTBA BAXKHEUIUX HEMETALIOB (TaJOTeHOB, cepbl, a3zora, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOACPKAIMIUX KHCIOT, BOJIOPOIHBIX



COCTMHECHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. 1lonoxenue merauioB B Ilepuoandeckoil cUCTEME XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOime
¢usnueckue cpoicTBa MeTaiwioB. CIUIaBpl METAUIOB. DJIEKTPOXUMHYECKUN PpsAJ HANPSHKEHUH
METAJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpWM, KaJuid, KajdblUW, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

O6m1re ciocoObl oMy4eHHust MeTayuIoB. [IpuMeHeHne MeTaJlIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BCIIECTB M MX [PEBpAILEHUN: H3YUYCHHE
Kojulekuuu "Metamiel U ciuiaBbl', 00pa3lioB HEMETAJJIOB, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3ajad,
HaOJIOIGHHE W ONMCaHUE JEMOHCTPALMOHHBIX U J1IaOOpaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUIPOKCUIA ATIOMUHMS C PACTBOpPaMM KHCIOT U IIEJIOYEH, KaueCTBEHHbIE PEAKIMH HA KATHOHBI
METaJlIOB).

Pacuernsie 3anaun.

PacueTs! Macchl BeljecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJTHOTO U3 YJacTBYIOLMX B pEaKLMU BELIECTB, pacueThl Macchl (00beMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKILIUH, €CIIU OJIHO U3 BEIIECTB UMEET PUMECH.

XuMus ¥ ;Ku3Hb. MexXnpeamMeTHble CBS3HU.

Ponb xumuu B o0ecrieueHUH 3KOJI0rMYECKON, SJHEPreTHUYecKOi U MuIeBoil 6e30macHOCTH,
pa3BUTUU MeAULMHBI. [[OHATHE O HAyYHBIX METOAAaX MTO3HAHMS BEILIECTB U XUMUYECKUX PEaKIUl.

IIpencraBnenus o0 oOOMMX HayyHbIX [PUHLUMIAX IPOMBIIIJICHHOTO IOJyYEHUS
BAKHEHIINX BELICCTB.

YenoBek B MHpE BEIECTB W MaTEpUAOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE MaTe€pUasibl, KpacKH, CTEKJIO, KepamHKa, MaTephaybl s 3JEeKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHUs M 3/10pOBbE YEJIOBEKAa: IpaBUia HCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENaparos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOMN KU3HU.

Peanuszanus MeXnpeaMETHBIX CBsI3€ MpU M3YYEHUM OOLIEH M HEOPraHUYECKONW XMMHH B
11 knacce ocymecTBIsAETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, Tak
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO1u11e ecTecTBEHHO-HAY4HbIE TOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(ukamus, MepUOJUYHOCTb, HAONIOJEHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpEHUE, SBIICHUE.

®dusuka: marepusi, SHEpPIus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, HMOH, HM30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKHI ypOBEHb, BEILECTBO, TEJIO, O0bEM, arperatHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEIINYNHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadus: MuHepanbl, FOpHbIE TOPO/JIbI, TOJE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: Xxumudeckasi IPOMBIIUIEHHOCTb, METAJIITYPIUsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJCTBO, MUIIEBast IIPOMBIIIJIEHHOCTD,
(dapmalieBTUYECKasi MPOMBIIIEHHOCTb, POU3BOCTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



Ilepeyenr mIaHHpyeMBIX Ppe3yJbTaTOB O00y4YeHHsl 10 Y4YeOHOMY HpeaMery,
COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeJbLHOMH MPOrpaMMbl

B pesynbTaTe M3ydeHHs TUCHMILIMHBI O0YUYaIOIIUICS TOJDKEH OCBOUTH CIICIYIONTUE OOIHe
KOMIIETEHIIUHU

OO011I1e KOMIIETEHIIUU

OK 01. Beibupats criocoOsl perenus 3aa4 npoeCCHOHANBHON AeITEIbHOCTH IPUMEHHUTENBHO K Pa3InYHBIM
KOHTEKCTaM

OK 02. Ocy1iecTBisTh MOUCK, aHATN3 U HHTEPIIPETANNIO0 WH(OPMAITNH, HEOOXOAMMOH /7SI BBITOTHEHUS 33129
po(heCCUOHATBHOMN ICATEIbHOCTH

OK 03. [InanupoBaTh 1 PeaaTU30BbIBATHE COOCTBEHHOE MPO(ECCHOHATHFHOS U IMYHOCTHOE PA3BUTHE

OK 04. PaboTatp B KOJUIEKTUBE W KOMaH[e, SQ(EKTHBHO B3aMMOJIEHCTBOBATH C KOJUIETaMH, PYKOBOJCTBOM,
KJIMECHTaMH,

OK 05. OcymiecTBiiATh YyCTHYI0 M NHCBMEHHYIO KOMMYHHKAIMIO Ha TOCYJAapCTBEHHOM S3BIKE C Y4ETOM
0c00EHHOCTEH COIMAIbHOTO U KYIBTYPHOTO KOHTEKCTA,;

OK 07. CoznelicTBOBaTh COXpaHEHHIO OKpY3KaloIlel cpelibl, pecypcocOepexkenuto, 3G (eKTHBHO IeHCTBOBATh B
Ype3BBIYAIHBIX CUTYAIHAX;

u HpO(beCCI/IOHaHBHbIe KOMIICTCHII N

ITpodeccronabHBIE KOMITIETEHITUU

I1K-4.3 Pa3pa6aTBIBaTb NpCIJIOKCHHUA 110  HCIIOJIB30BAHUKO  HOBBIX TEXHOJIOTUH B OeiIAax
ITOBBIIIICHUW A KadyeCTBa CO3aaHusA I[H3aI>'IH-Hp0ILYKTOB u 06CJIY)KI/IB8,HI/I$I 3aKa34YMuKOB.

B pesynbrare ocBoeHUsT y4eOHOTO peaMeTa « XUMHUs 00yJaromuics JOIDKEH:

3HamMb:

CMBIC]I XMMHUYECKUX TIOHATUHM, BEIWYMH WU 3aKOHOB; XMMHUYECKYK) TEPMHUHOJIOTMIO, OCHOBHbIE
XMMHUYECKHE 3aKOHbI U 3aBUCHUMOCTH; MECTO XMMHH B COBPEMEHHOI Hay4HOH KapTHHE MUPA; POJIb
XUMHUH B (DOPMHUPOBAHUM KpPyro3opa W (PyHKIMOHAIBHOM I'PaMOTHOCTH 4YeJIOBEKa JUIsl PeleHUs
IIPAKTUYECKUX 3a/1ay; MPUHIMIIBI U METO/IbI PEIIEHUS XUMUYECKHX 3a/1a4, XMMUYECKOT0 aHaJIn3a U
MOJIEJIMPOBAaHUS, TEOPETUYECKOT0 U  HKCIEPUMEHTAIbHOIO  HCCIIEJJIOBAHMS; COBPEMEHHBIE
npoOIeMbl XUMHUH; COCTOSIHUE U MEPCIIEKTUBbI PA3BUTHA 3HAHUN 00 OKpYKarollel cpeae U KU3HU
YeJI0BEKa; OCHOBHBIE IMPUHLHUIIBI, MOHSTHS U 3aKOHBI XUMUU; OOIIYIO0 KapTUHY (PU3UKO-XUMUYECKUX
IIPEBPALICHU MaTepUaIbHOIO MMpPA, 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB U B3aMMOOTHOILIEHUN
XUMUYECKUX COCIMHEHMM, OCHOBAaHHBIX Ha nepuoanyeckoM 3akoHe J[.M. MenneneeBa u Ha
COBPEMEHHBIX IPEJCTaBICHUAX O CTPOEHUM BEIIECTBA; BUJbl XMMHYECKHUX CBSI3€H B BELIECTBAX,
CTPYKTYpbl M CTPOEHHE MOJIEKYJ HEOPraHMYECKMX U OPraHWYECKUX COEJAMHEHUN pPa3IMYHBIX
KJIACCOB; BO3MOXXHOCTHM TNPHUMEHEHUS XMMHUYECKUX 3aKOHOB B KOHKPETHBIX 00JacTAX HAyKd U
TEXHHMKH, BKJIIOYast MPOOJIEMbI SHEProcOeperaromx TEXHOJIOTUN U OXPAaHbI OKPY’KaIoIIEel cpebl

ymemp:
OTNHUCBHIBATh W OOBSICHATH XUMHUYCCKHE SBJICHHS W CBOHCTBAa BEIIECTB C HCIOJIb30BAaHUEM
XUMUYECKUX TIOHSATHUH, TEOpUH, 3aKOHOB U 3aKOHOMEPHOCTEH; oOpadaThiBaTh, OOBSCHATH
pe3ynbTaThl TMPOBEAEHHBIX OIBITOB M JENaTh BBIBOJbI; JaBaTh KOJIMYECTBEHHbIE OLEHKH U
MPOBOJIUTH PAcUeThl MO XUMHUYECKUM (OpMyJiaM W ypaBHEHHSM; pEIIaTh XUMHUYECKUE 3a/1ayu;
MPUMEHSTh TIONyuYeHHbIC 3HAHUS JIJIS1 OOBSICHEHUS YCIOBUN MPOTEKAHUSI XUMHUYECKHUX MPOIIECCOB B
NpUpOJe W IS TPUHATHS TIPAKTHYECKUX PEIIEHWH B TOBCEIHEBHOW >KU3HU;, TPUMEHSTH
XUMHUYECKHE 3HAHUS Ui WHTEPIpETAllMM ¥ BBIABICHUS MPHUKIAIHBIX aCMeKTOB (HaKTHUECKOTO
MaTepHuaia, O CBOMCTBaX HEOPTaHWYECKUX U OPTAaHMYECKUX COCIMHEHH, aHATM3UPOBATH MPUINHBI
U 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHUYECKUX JJIEMEHTOB U HMX COSAMHEHMI, 00IacTu
MPUMEHEHUS BAXHEHIINX WX HUX, MOHUMATh OOIIME 3aKOHBI MPUPOJLI M MPOUCXOJANINE B HEH



XUMHUYECKHE SIBIICHUS W TPOLECCHI; MPUMEHITh XUMHUYECKHUE 3aKOHBI B KOHKPETHBIX 00JacTsIX
HAyKH U TeXHHUKH, 00ecIeunBasi Ipyu 3TOM OXpaHy OKPYXKaroliel cpebl

2. CTPYKTYPA YYEBHOI'O ITPE/IMETA

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

OO0mast Tpyno€MKOCTh TUCHMIUIMHBI cOCTaBisier /2 4aca. VX pacmpenenenue mo BUAaM
paboT MpeACTaBICHO B TaOIHIIE:

Buabl y4eOHbIX 3aHATHH M pa00THI 00y4ar0 M XCH prnoeMﬁngb Beero,
OO0u1asi TPY10€eMKOCTb Y4€0HOT0 MpeMeTa 72
O0bem padoThI 00YYAOIIMXCSI BO B3aUMOAEHCTBHH € 54
npenojgaBarteseM 10 BUAaM yueOHbIX 3aHATHI (Bcero), B T.4.:
JIEKIIUU 24
1a0b0paTOpHBIC 3aHATHS 14
[TpakTideckoe 3ansTHe/ cCeMHHAP/ YPOK 14
WuauBuayabHbII POESKT -
CamocrosiTesibHas padora 18
IIpome:xxyTounasi arrectauus (4acbl Ha AuddepeHIMPOBAHHBII 2
3a4eT)
KoHcyabTanus nepeja 3k3aMeHOM -
IIpome:kyTouHas arTecTanus Au(ppepeHupoOBaAHHbIN

3a4yer




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 MO3HAHUS OKPYXKArOILIEro YceTHBII onpoc
10),11) MHpa U UX HCNOJb30BaHHe. Poip sKcriepuMeHTa 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 U OKPYXKAIOIIYIO Cpexy.
JlaboparopHast pabota Nel. Texunuka 2 BrinosiHeHue 3aganuiina
0€30MMacHOCTH U OCHOBHBIE ITpaBHJia pabOTHI B naboparopHoiil padore.
XUMHUYECKOH J1abopaTOpHH.
CamocrosTenbHas paboTa 1 | CamocrosiTensHOE U3ydeHHE
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
pe3yJbTara B3aHMOJEHCTBHH C E
npenoaaBaTejieM lg
(=¥
Z ®DopMBI TEKYIIero KOHTPOJIS
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 So | &of E P it p
. < 2| 2 S| 2 (HauMeHOBaHHE OLIEHOYHOI0
KOMIIeTeHIHIA, Coaep:xanne y4eGHOro MaTepHaJia 5 25 | 87|35 -
dopmMupoBanuI0 = E Z|EE| P
=]
KOTOPBIX g g-é =5
cnocoGerByeT o e s | 85| S
g =5 : ™ o
3J1eMeHT = S
NPOrpaMMBbI
3. Ilepumogmyeckuii 3akOH U TepUOIUYECKAs
cucrema XUMUYECKHUX 3JIEMEHTOB JN.
Meneneesa.
IIpaktnyeckas pabora Nel. CrpoeHue aroma u 2 CobecenoBanue
NIEpUOMYECKUN  3aKkoH.  MomsapHas  Macca.
Xumunyeckuil 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
XuMH4eckux 3neMeHToB /.M. MeHaeneena.
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHaJIOB
Tema3. Xumuueckas CBS3b. 2 Jlexums-nuckyccus
1. Xumnueckas cBsizb. BaIeHTHOCTS. YcTHBIi onpoc
2),5)
2. MloHHas cBs3b.
OK'I, OK'2, OK- i EOBaHeHTHaﬂ CBsI3b.
3, OK-4, OK-5, |4 Meraminieckas CBssp. }
OK-7 5. MexXMoJIeKyIsIpHbIE B3aUMOICHCTBUS.
6. BoopoaHasi cBA3b.
[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. CriocoObI BBRIpaXEHHS 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)
dopmupoBanuio =} E Z|EE| pe
=]
KOTOPBIX g g-é =5
crnocodcTByeT = ¢ s & ; %
JJ1eMeHT = = S
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-4.3 OpPraHMYECKUX COEAUHEHUH.
2. HomeHknatypa opraHM4eCKMX COEIUHEHUI.
3. Teopust cTpoeHUST OPTaHUYECKUX COCTMHCHH.
4. VI3omepust OpraHU4eCKUX COCTMHEHUM.
5. XapakTeprucTuKa OPraHMIeCKUX peaKITuil.




Homep

Bunbl yueOHO0# padoThI

NnpeaMeTHOro PaGora Bo
pe3yabTara B3aMMOEHCTBHH € E
npenoaaBaTejieM Lg
(=¥
Koapl HaumeHoBaHMe pa3ienoB, TEM I3} Q:f o | 2 o E A O
. ® Z e z & o) (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIEeTeHIIHIA, Conep:kaHue y4e0HOro MmaTepuajia = &7 | 27| 5 oG
¢opMHpOBaHUIO = E E ol E
KOTOPBIX g =S| 2| &
cnocoGeTByeT = S s | &5
3JIeMEHT = =S
NPOrpaMMbl
[Ipaktuyeckas pabora Ne7.Knaccudukamms u 2 CobecenoBanue
HOMEHKJIaTypa OpraHUYECKUX COEIMHEHUII.
CtpykTypHass Teopusi — OCHOBAa OPIaHUYECKOM
XUMUHU. Knaccudukanus OpraHUYEeCKUX
COCIMHEHU. Opranuyeckas XUMUS.
Knaccudukanus  opraHud4eckux  COEAMHEHUHU.
Homenkiarypa ~ opraHmyeckux COCIMHECHU.
Teopust CTpoeHMsI OpPraHMYECKMX COEIUHEHUH.
N3omepus OPraHUYECKUX COEMHEHHIA.
XapakTepucTruKa OpraHMueCKuX peakiuil.
IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHbIE
NPaKTHYeCKHUe 3a1aHHs 110 TeMe.
Hccnenosanue MaTEepUaJIOB CTPOUTEINILHO-
pecTaBpalMOHHON JIEATEIbHOCTH U AU3ailHa.
CamocrosrenbHas pabora 2 | CamocTosITeTbHOE U3yUCHHE
y4eOHBIX MaTepUaioB
2),4), 8) Tema 10. YrneBomopomst 2 Jlexuusi-AuCKyccust
1. Ankassl. VYcrHblil onpoc
2. llukI10aIKaHbI.




Homep

Bunbl yueOHO0# padoThI

NnpeaMeTHOro PaGora Bo
pe3yabTara B3aHMO/ICHCTBHH C E
npenoaaBaTejieM lg
(=¥
Koapl HaumeHoBaHMe pa3ienoB, TEM I3} Q:f o | 2 o E B SO O
. & z S 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIEeTeHIIHIA, Conep:xaHue y4eGHOro MaTepualia = &7 | 27| 5 )
(dopMupoBaHHIO = E 3 ol E
KOTOPbIX a % Lg ; E S
CrocoGcTByeT = S s | &5
3JIEMEHT = =S
NPOrpaMMbl
3. AJIKCHBL.
OK-1, OK-2, OK- | 4, AJKaIueHbl.
3, OK-4, OK-5, |5 Ankunbl.
OK-7 6. ApeHBI.
JlabopatopHas pabota No3.Du3znko-XUMUYECKHE 4 Brinonnenue 3ananuii Ha
CBOMCTBA  TMpEAENbHBIX UM  HENpeaelbHBIX naboparopHoii pabore.
YTJIE€BOIOPOOB.
JlaboparopHass pabotra Ned DUZUKO-XUMHUUYECKUE
CBOMCTBA MPOU3BOIHBIX YIIIE€BOJIOPOJIOB.
CamocrosiTenbHas paboTa 1 CamocrosiTenbHOE U3yUECHHE
y4eOHBIX MaTepUaoB
2),4), 8) Tema 11. AzoTcoaepxalniue COeIMHEHHUS. 2 Jlexuusi-nucKyccust
Kucnoponcoaepxanmecoe TMHEHUS: VYeTHbI onpoc
1. AMUHBI.
OK-1, OK-2, OK- | 2. AmunOKHCIOTSL.
3, OK-4, OK-5, | 3 IenrumsL.
OK-7 4. benku.
5. Cniuptsl
6.2Kupsl
7.¥rimeBonpl W JIp.  KHCIOPOACOJEpIKAIINE
COEJTMHEHUSI.




Homep

Bunbl yueOHO0# padoThI

NnpeaMeTHOro PaGora Bo
pesyabTaTa B3aHMO/ICHCTBHH C E
npenoaaBaTejieM lg
(=3
Koapl HaumeHoBaHMe pa3ienoB, TEM I3} Q:f o | 2 o E A O
KOMIIeTeHIIHIi, Conep:kaHue y4e0HOro MmaTepuajia B Z8 | 8 = % (HAUMEHOBANKE OLICHOUHOTO
(bOPMHPOBANHIO 5 E Eﬁ E g E cpencTBa)
KOTOPBIX g 28 EE| &
CIOCOGCTBYET = S s | & =| €
3JIeMEHT = =S
NPOrpaMMBbl
JlaboparopHas pabota Ne5. AzoTcoaepaniue 2 BrimonHenue 3a1anuii Ha
OpPraHUYECKUE COCTUHEHMUS. nabopaTopHoii pabote
CamocrosTenbHas padoTa 2 | CaMocTosITETHHOE H3yUCHHE
y4eOHBIX MaTepHasoB.
Tema 12. ITonumepsr. 2 Jlexumsa-nuckyccus
1. ITonumepsl. YceTHBIT onpoc
2. [Inactmaccsl.
2),4), 5) 3. BonokHna.
4. Kayuyku.
JlaboparopHast pabota Ne6. DPUIUKO-XUMHUUYECKUE 4 BrinosiHeHue 3agaHui Ha
OK-1, OK-2, OK- | cpoiicTBa GMOOPraHUYECKHX COECIUHEHHIA. nabopaTopHoii paboTe
3, OK-4, OK-5, | la6oparopnas pabGora Ne7.Du3MKO-XUMHYECKHE
OK-7 CBOMCTBA  BBHICOKOMOIIEKYJIIPHBIXCHHTETUYECKUX
COCIMHECHUM.
CamocrosTenbHas padboTa 2 CamocrosiTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
UTOTO | 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. METOJIWYECKHE YKA3AHUA JUISA OBYYAIOIINXCS ITO OCBOEHHIO
TACIATITAHBI

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'. Opranmnueckas xumus. Kpatkuii kypc : y4ae0. mocodue [ cpe. Ko U
cpen. cren. yue0. 3aBenenuii] / B. I'. Banos, O. H. I'eBa. - Jlokyment Bookread2. - Mockaa :
Kypc [u nap.], 2018. - 222 c¢. - URL: https://new.znanium.com/read?pid=912392 (nara
obpamienust: 15.10.2024). - Pexxum pmoctyna: anst aBTopu3. monb3oBareneid. - 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 [TIC MUC  Poccum, 2022. - 159 ¢ - URL:
https://znanium.com/read?id=400983 (mata obGpamienus: 29.08.2024). — Pexxum goctyna: amis
aBTOpU3. MOJI30BATEINIEH. - TEKCT : AIEKTPOHHBIN.

8. Cracp, H. ®. CnpaBouHuK 10 00mIei 1 HEOPraHMYECKOW XUMHUH. Y4eOHOe Toco0ue s
npuKIaaHoro 6akanaspuara : yue0. mocobue / H. ®@. Crace ; Hau. uccnen. Tomckuii monuTexs.
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 / M. JI. 3vikoBa, JI. B. Haiimymmaa, M. I1. [Ipokymkuna, 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. nmoss3oBarenei. — 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 oopamenwus: 03.08.2024). — Pexxum foctyma: uist 3aperucTpup.
1oJib30BatTeseil. — TeKCT: 3JeKTPOHHBIM.

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

3. Xumus sl KaKI0ro : oOpaszosat. moprtan : cait. - 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(nara oOpamenus: 03.08.2024). - Pexum goctyma: sl  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. [IporpaMmMHoe obecrieueHue

HNudopmanmonHoe odecriedeHre yaeOHOro mporecca 1o AUCIHHUIUIMHE OCYIIECTBIISETCS C
MCIIOJIb30BAaHUEM CJIEAYIOLIEro IMPOrpaMMHOIO oOecreueHus: (JUIEH3MOHHOIO M CBOOOAHO
pacnpoCTpaHsIeMoro), B TOM YHCJIE OTEYECTBEHHOTO MPOU3BO/ICTBA.

Ne HaumenoBanue YcaoBus xocryna
n/n
1 MicrosoftWindows 13 BHYTPEHHEH CeTH yHUBEpCUTEeTa (JIMIICH3MOHHBIH JOTOBOP)
2 MicrosoftOfficeProfessionalPlus W3 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIIEH3MOHHBIN IOTOBOP)
3 Koncynpsrantllinroc Y3 BHYTPEHHEH CEeTH YHUBEpCUTETA (JTUIIEH3UOHHBIN I0TOBOD)
4 C10 MOODLE U3 JIt000M TOUKHU, B KOTOPOM HMeeTCst 0CTy K ceTh MHTepHeT
(JINTICH3MOHHEII TOTOBOP)

7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIs1 OCYHWECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 110 YYEBHOMY
HPEIAMETY

CrnenanbHble OMEIIEHHS MPEJICTABIAIOT CO00N ydeOHble ayJUTOPUU AJISI TIPOBEICHHUS
3aHATHH BCEX BHJIOB, IPEAYCMOTPEHHBIX O00pa30BaTeIbHOW MPOrpaMMoil, B TOM 4YHCIIE
IPYNIOBBIX M WHIUBUIYaJbHBIX KOHCYJbTALMH, TEKYILEro KOHTPOJS M MPOMEXYTOUHOMH
aTTecTalliy, a TaK)Ke MOMEIIEHUs JUIsl CaMOCTOATEIbHOU paboThl, MacTepckue U jgabopaTopuu,
OCHAIIIEHHBbIE O000pYyIOBaHMEM, TEXHUYECKUMH CpeACTBaMH OOydeHHs M MaTepHajaMu,
YUUTBHIBAIOIIMMH TPeOOBaHUS MEXTYHAPOIHBIX CTAHIapPTOB.

3aHATUSA JeKIMOHHOI0 THNA. YYeOHbIC ayIUTOPHH Ul 3aHATHH JEKIMOHHOTO THIIA
YKOMIUIEKTOBaHbl MeEOENbl0 M TEXHMYECKHMHU CpeACTBAMHM OOy4YeHHUs, CIyXKallUMU s
npefcTaBieHus  yuyeOHoll  uHpopMmanuM  (CTallMOHAapHblE WM  TNEPEHOCHbIE  HAaOOPHI
JEMOHCTPAIIMOHHOTO  00Opy/noBaHUs (IPOEKTOp, OJKpaH, KOMIbIOTEP/HOYTOYK), y4eOHO-
HarjsiiHple 1ocoOust (Mpe3eHTalu Mo TeMaM JIeKIMii), obecreunBarolue TeMaTH4YecKue
WUTIOCTPAINK, COOTBETCTBYIOIINE JAHHON MporpaMme TUCIUIUIUHBI.

IIpakTnyeckue 3aHATHA. (19 NpoBeNeHMS NPAKTUYECKHX 3aHATUH MCIIOJIB3YyeTCs
yueOHasi ayIuTOpus, YKOMIUIEKTOBAaHHBIM MeOenbl0 U TEXHHUYECKHMMH CpeACTBAaMH OOydyeHus,
CIy)XallUMU  JUId  TpejcTaBieHuss  ydeOHoi  umHpopMmanuu  (mepeHocHo  Habop
JIEMOHCTPAIIMOHHOTO 000PYy1I0BaHUsI (MPOEKTOP, IKPaH, /HOyTOYK).



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

JlaGopaTtopuble pabGoThl. [ npoBeneHUs 1a0OpPaTOPHBIX pabOT HCIOJB3YyeTCs
yueOHass aynutopus T-106«KomruiekcHass mnabopaTtopusi XUMHH W MaTE€pPUATIOBEICHHY,
OCHAII[EHHAs CIIeIYIOIUM 000pynoBaHueM: MUKpOCKoIT ,6apeoMeTpbl, OropeTku (50 MIT), KOJIOBI
(250 wu), mepHble UWAUHAPHI, TUneTkn (20-25 ™), NpoOOMPKH, CTEKISHHBIE TPYOKH,
CIIUPTOBKA, TEPMOMETPHI, TEXHUYECKHE BECHl C Pa3HOBECAMH, IITATHB, XUMUUYECKHE CTAKAHBI;
peaKTUBBI,BOJsIHAS OaHs, cekyHnomep,npudopKunna,yamxu [lerpu.

IIpome:xxyToyHnass arrecrauus. {11 NpoBEACHUS IPOMEKYTOUYHOM aTTECTAlUU 10
JTUCIUIUIMHE UCTIONB3YIOTCSI KOMITBIOTEPHBIE KJIAcChl, OCHAILIEHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOKHOCTBIO TOAKIIOYEHUsI K ceTd WHTepHeT M 0OecredyeHHeM JIOCTyNa B 3JIECKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEIbHYI0 Cpedy YHUBEpPCHUTETa W/UIU y4deOHble ayIuTOpHH,
YKOMILUIEKTOBAaHHBIC MEOEIIbI0 U TEXHHUECKUMU CPEICTBAMU O0yUCHUSI.

CamocrosiTesibHass padora. [lomemeHus s caMOCTOSITENbHON pabOThl OCHAIICHBI
KOMIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO MOJAKIIOUEHHS K ceTH «MHTEepHET» U NOCTYIIOM K
JJIEKTPOHHONW HMH(POPMAIIMOHHO-00pa30BaTeIbHON cpefe yHuBepcuTeTa. i opraHusanuu
CaMOCTOSITENILHON padO0Thl 00YJAFOIIMXCS UCTIOIB3YIOTCS:

KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA;

ombnmoreka (Menuasan), HWMEOMAs MecTa JUIsi OOYYaroIIMXCs, OCHAIICHHBIC
KOMIIBIOTEPAMH C JOCTYIOM K 0a3aM JaHHBIX U ceTu VHTepHeT.

DJIeKTPOHHAA uHopManNoOHHO0-00pa3oBaTeJIbHAs cpeaa yHHUBepCcHTETAa
(QUNOC).KaxapiiioOyuaronuicsIBTe4eHUEBCETONEPH 01200 yueHUA00eCTIeYeHH IUBU Ty alTbHBIM
HEOTPAHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM WHOOPMAIMOHHO-00pa30BaTEIHLHOM Cpelie
yauBepcuteta (QUOC) http://sdo.tolgas.ru/ u3 mo6o0ii TOYKH, B KOTOPOW HMeeTcs AOCTYI K
MH(OPMaLlMOHHO-TEICKOMMYHUKAIIMOHHOM ~ cetn  "VIHTepHeTr", Kak Ha  TEppUTOPUU
YHHUBEpPCUTETA, 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
NCUXO(PHU3UUECKUX OCOOCHHOCTEW, B TOM YHCJIEC C NPUMEHEHHEM JJIEKTPOHHOIO OOYydYeHHS W
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 medaTtHOll (opme Ha s3bike bpaiins; WHIUBUIyanbHBIE 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; HHIWBHUAYAJIbHBIC KOHCYJIbTAllUN C ITPUBJICYCHUCM
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
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[TpakTuyeckas padora Ne6
Tema: BoccTraHoBUTENBHBIE CBOMCTBA METAJIIOB.

1. CBolicTBa IMIECIIOYHBIX MCTAJIJIOB,

2. lllenoyHo3eMeNbHBIC METAJLIbI.

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

[TpakTrueckas padota Ne7.
Bapuaunt npogeccuoHaIbHO-OPUEHTHPOBAHHOIO MPAKTHYECKOT0 3aJaHUS.
HccaenoBanue MaTepuasioB CTPOUTEIbHO-PECTABPALIMOHHOM AesITeJILHOCTH U IU3aiiHAa.

Knaccudukanus MaTepuanoB, UCTIOIb3YEMBIX B CTPOUTEIBLHO-PECTABPAIIMOHHON JAEITEITHHOCTH
10 COCTaBY, UX HaA3HAYEHUE U IPUMEHEHUE. XUMUYECKUN aHATIU3 MaTEpPUATIOB CTPOUTEIBHO-
peCTaBpallMOHHOM AEATEIIbHOCTH U AU3aiiHa. XUMHUYECKHUI COCTaB IUTMEHTOB, KPACUTEIIEH,
BSKYIUX cMeced, 0COOEHHOCTH UX CBOWMCTB U MPUMEHEHUS B PO eCcCHOHATbHON
JIeATENIbHOCTHU. BelecTBa, NCoib3yeMbIE B KAUECTBE MUTMEHTOB U CBA3YIOLIUX MAaTEPUAIOB.

KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB MPOO MaTEPHATIOB CTPOUTEIHLHO-PECTABPAIMOHHON
JesTeNIbHOCTH U Au3aiiHa. Kitaccudukanus Kpacok 1Mo yKpbIBUCTOCTH, IPO3PAYHOCTH B
3aBUCHUMOCTH OT UCIOJIb3YEMbIX IMTMEHTOB U CBSA3YIOLIUX BellecTB. OnpeseneHue coctaBa
KpacoK Ha COJIEpKaHUE MUKPO U MAaKpO3JIEMEHTOB. PellieHne npakTuKO-OpUEHTUPOBAHHBIX
3a/laHuil IO XMMHYECKOMY aHaJIM3y Mpo0 MaTepuaioB CTPOUTEIbHO-PECTaBPALIIOHHOM
JeATEIbHOCTH U Ih3aiiHa.

1.Oprannueckas xumust. Kinaccugukaius opraHmuecKiX COeAMHEHUI.

2. HoMeHKknaTypa OpraHu4eckux COeMHEHUN.

3. Teopust cTpo€HUS OPraHUYECKUX COETUHEHUH.

4. 3oMepust OpraHu4ecKiX COeTUHEHHI.

5. XapakTepuCTHKa OPraHUYECKUX peaKLuil.

9.1.2. TunoBble 3aaHNUS 1JIs1 TA0OPATOPHBIX padoT

Jlaboparopnas pabGora Ne 1. Texnuka Oe30macHOCTM M OCHOBHBIE TpaBuiia pabOThl B
XUMUYECKOH 1abopaTopuu.

1. U3yunTs ob1ue npaBuia paboThl B XUMUYECKOH J1a00OpaTOpUu.

2.03HaKOMHTbCS C TEXHUKOM OE30MacHOCTHM M MepaMu INPEeJIOCTOPOXKHOCTH Npu padoTe B
XUMUYECKOH 1abopaTopuu.

3. I3yunTh TeXHUKY Ja00paTOPHBIX pabOT U 000pyI0BaHHE

4. O3HaKOMHTHCSI C XMMHUECKOU MOCY1I0M U 000PYTOBAaHUEM.

5. I3yunts npaBuia paboThl ¢ XMMUYECKMMHU PEaKTUBAMHU

6. U3yunth npuéMbl OKazaHUS MEPBOM MOMOIIY TPU TEPMUUECKUX U XUMUYECKHX 05KOTax.

7. Caenatb BBIBOJBI IO paboTe.

JlaboparopHas pabota Ne 2. [lonyueHue u CBONCTBAa HEOPTaHUYECKUX COCTMHEHUN

1. H3yuuth cBoiicTBa cieayromux paszienoB - Kiaccudukanus 1 HOMEHKJIATypa MPOCTHIX U
CIIOKHBIX BemlecTB. [lomyuyeHue M XUMHUYECKHE CBOMCTBA OKCHIOB, OCHOBAHUN, KHUCIOT U
coJien.

2. BpmonHWTH 3amaHuWs, 3amMcaTh HAONIONEHHS, COCTAaBUTHh YpPAaBHEHHS pEaKIlMii, Ha3BaTh
BEIIIECTBA, CACTATh PUCYHKH, 3alI0JIHUTH TaOIUILY.

3. AHanm3 pe3yabpTaToB paboThl, HOpMyTUPOBKA BHIBOJIOB

Jlaboparoprass pabora Ne 3. DU3HKO-XMMHYECKHE CBOWCTBA MPEIEIbHBIX M HEMPEISITbHBIX
YIJIEBOIOPOOB.



1. U3yunuTs TeopHrio CTpoeHusi opranndeckux coeaunenuii A.M. Byrneposa. Knaccuduxkarmro
OpPraHMYECKHUX  COEAMHEHMM:  alMKiIudeckue  (HEepa3BETBICHHBbIE, DPAa3BETBICHHbBIE) U
LIUKINYECKHME  COCAMHEHUS  (WIMLMKINYECKUE, apOMaTUYECKUE, TIETEPOLUKINYECKUE).
Homenknarypa opranuyeckux coennHeHui. OCHOBHbIE (DyHKIMOHAJIbHBIE rpynmnbl. M3omepus
OpraHMYeCKUX CcoequHeHUH. WHAYKTUBHBIA ¥ Me30MepHBbIH 3(]dekTsr  3amecTHTeNei.
Knaccugukanus ~ opraHmdyeckux — peakuuid  (peakuMu  3aMeUIeHHs,  I[PUCOEIUHEHHUS,
SIIMMUHHUPOBAHUS; PAJUKAIbHBIE W HMOHHbBIE DPEAKLUWHU; HYKICOPHUIbHBIE U 3ICKTPOPHILHBIC
peakuuu). AJIKaHbl, aJKEeHbI, aJIKWHbl: HOMEHKJIATypa, W30Mepusi, NOoJydeHue, pu3ndeckue u
XUMHUUYECKHE CBOICTBA, IPUMEHEHHUE.

2. BbIMONHUTH 3ajaHud, 3amUcaTh HAOJIOAECHUS, COCTAaBUTh YPAaBHEHMs peaklil, Ha3BaTh
BEILIECTBA, CAETIaTh PUCYHKH, 3aII0JHUTH TaOIHUILy.

3. AHanu3 pe3yapTaToB paboThl, POPMYJINPOBKA BBIBOJIOB.

Jlaboparopnas padota Ne 4. ®U3NKO-XUMUYECKUE CBOWCTBA TPOU3BOIHBIX YIIIEBOJOPOBOIOB.

1. I3yunTh CTpOEHUE OPraHUYECKUX COCINHEHUM, BUIbl OPraHUYECKUX COCAVNHEHHUN, OCHOBHbIE
(GyHKIMOHAJIbHBIE TPYNIBI, MX HOMEHKIATypy. M3omepuss OpraHm4eckux COETUHEHH.
OpnHOaTOMHBIE U MHOIOaTOMHBIE CHUPTHI, (PeHOJIBI: O0IIas XapaKTepUCTHKA, HOMEHKIATYpa,
U30MepHUsl, NojydyeHue, (PU3MUecCKUe U XUMHUYECKHE CBOMCTBa, NpuMeHeHue. KapOoHOBbIE
KUCJIOTBI: O0ILas XapaKTepUCTHKA, HOMEHKJATypa, W30Mepus, MOoJy4deHue, (usnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

2. BbIMONHUTE 3a7aHud, 3anmucaTh HAOJMIOACHUS, COCTaBUTh YpPAaBHEHMs peaklui, Ha3BaTb
BEIIIECTBA, CACTATh PUCYHKH, 3aIIOJIHUTH TAOIHUILY.

3. AHanu3 pe3ynabTaToB paboThl, OPMYJINPOBKA BBIBOJIOB.

Jlaboparopnas pabota Ne5. AzoTconepsKkalire OpraHu4ecKie CoeIMHEHUSI.

1. V3yunthb cCBOHMCTBA a30TCOAEPIKANIMX OPTaHUIECKUX COSTUHEHUH.

2. BpImonHWUTH 3a/aHusl, 3amucartbh HaAOJIOJCHHS, COCTaBUTh YPaBHEHUs pEaKIui, Ha3BaTh
BEIIIECTBA, CAETIaTh PUCYHKH, 3alI0JIHUTh TaOIUILy.

3. Ananu3 pe3ynbTaToB padoThl, HOPMYIHPOBKA BHIBOJIOB.

JlaGopaTtopHnast pabota Ne 6. ®U3UKO-XUMHYECKUE CBONCTBA OMOOPTAaHMYECKUX COSTUHEHUN

1. U3yunth (QU3MKO-XUMHUYECKHE CBOWCTBA aMUHOB M HUTPOCOEIWHEHUHN, AMUHOKUCIOT U
0€IKOB.

2. BoinonHuTh 33aHusl, 3aucaTh HaOMIOJEHUS, COCTAaBUTh YPAaBHEHUS peakluii, Ha3BaTh
BEIIIECTBA, CAETIATh PUCYHKH, 3alI0JIHUTH TAOIUILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYIHPOBKA BHIBOJIOB.

JlaGopaTtopHnast pabota Ne 7. ®U3UKO-XUMHYECKUE CBOMCTBA BEICOKOMOJIEKYIISIPHBIX
CUHTETHUYECKUX COEAMHEHUN.

1. U3y4nTh rpyniel NOJIMMEPOB, INIACTMACC U XUMUYECKHUX BOJIOKOH.

2. BeimonHuTh 3aaHusl, 3aMucaTh HaOMIOEHUS, COCTAaBUTh YPAaBHEHUS PEaKInii, Ha3BaTh
BEIIECTBA, CACTATh PUCYHKH, 3aIIOJIHUTH TAOJHILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYITHPOBKA BEIBOJIOB.



9.1.3. TunoBbie BONPOCHI VIS YCTHOTO OMPoOca

ATOMHO-MOJIEKYJISIDHOE y4YEHHE, €r0 3HA4YCHHWE IJIsi COBPEMEHHOW XWMHUU. ATOMBI U
MoJIeKyJbl. OTHOCHTEIBHBIC AaTOMHBIC i MOJICKYJISIPHBIE MACCHI.

Enununa xonuuecTBa BemecTa - Mosib. Yncino ABoraapo. OTHOCUTENbHAST MOJIEKYJIISIpHAs
Macca BelecTBa. 3akOoH ABoraapo. MOoIsipHBII 00bEeM BellecTBa B Tra3000pa3HOM
COCTOSIHUH.

Xumuueckuit amemeHT. M3orombl. Ilpocthie BemecTBa kKak (opma CyIIeCTBOBAHHS
9JIEMEHTa B CBOOOJHOM COCTOSIHUH. AJITOTPOIHSL.

CroxHble BeliecTBa Kak (hopMa CyImeCTBOBAaHUS JIEMEHTOB B XMMUYCCKHX COCIUHEHHUSIX.
3aKOH TOCTOSHCTBAa COCTaBa BEIIECTBA. XHMHYecKass (opMmyia Kak OTPaKEHHE 3aKOHA
MOCTOSIHCTBA COCTAaBA.

[Ipocreiimme w wuctuHHBIE GopMynbl BemlecTB. CTPyKTypHBIE (GOPMYINBL. 3aKOH CO-
XpaHEHUSI MacChl BEIIECTB.

OcHOBHBIE TIOHSTHS W BEITUYHHBI B XUMUYECKOW TEPMOJMHAMUKE. BHYTpEHHSST SHEPTHS,
pabota ¥ SHTaNIBIUs cucTeMbl. [1epBbIil 3aKOH TEPMOTMHAMUKH.

Hampasiienue u mpezaen nmpoTeKaHus MPOIECCOB B H30JUPOBAHHBIX CUCTEMAaxX. JHTPOIIHS,

sHeprus ['u66ca. Bropoii 3akoH TepMoIMHAMUKH

7.

8.

9.

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24.

CKOpoCTh XMMHYECKON pPEAaKIMM B T'OMOIE€HHBIX M TE€TEPOreHHBIX CHCTeMax. BiusHue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh PEAKIIMU B TETEPOrCHHBIX CUCTEMAaX.

@akTOpBI, BIMAIOIINAE HA CKOPOCTh PEAKLUU B TOMOI€HHBIX, cUcTeMax. PaccMorpers Ha
npuMepax.

Teopus aktuBanuu. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT IPUPOJIbl pEarupyroIliuX BELUIECTB
U KaTajiu3aTopa.

Karanms u katanuzaropsl. MexaHu3M JeUCTBUS KaTAIM3aTOPOB.

Kunernyeckue npeacTaBieHus 0 XUMHUECKOM paBHOBecuu. OOpaTuMble U HEOOpaTUMBbIE
xuMmuueckue peakunn. Koncranra xumuyeckoro pasaosecus. [Ipunuun Jlelllarense,
@akTOpbl, BAUSAIOIINE HA CMELIEHUE XUMUYECKOTO PABHOBECHSI.

CoBpeMeHHbIE PEACTABIEHUS O CTPOeHUH atoMa. CTpOEHHE aTOMHOIO pa: HYKJIOHBI.
XapakTepUCTUKa COCTOSIHMS DJIEKTpOHa B aToMe. KBaHTOBbIE umcia, UX (U3NUECKUI
CMBICIL.

Atomubie opbutanu (s-p-d-f-opouranm). TIpUHIKTBI 3aMOJHEHUS] ATOMHBIX OpOWTAJICH:
MIPUHLMIT HAUMEHbIIEH dHEpruH, ipaBuio ['yHna, 3anper [laymnn.

EMKoOCTB 3HEpreTHueckux ypoBHei U o lypoBHEH. DIeKTpOHHbIE (POPMYIIBI (TIPUMEDPHI).
KonnuecTBeHHbIE XapaKTEPUCTUKH OCHOBHBIX CBOWCTB aTOMOB: SHEPrus HOHHU3ALINH,
CPOACTBO K DJJIEKTPOHY, OTHOCHUTEIbHAs 3JIEKTPOOTPULATEIBHOCTh M WX H3MEHEHUS B
3aBUCUMOCTH OT TOJIOKEHHMSI dJIeMeHTa B nepuoaudeckoit cucrteme .M. Menneneesa (Ha
IpUMEpPax).

[lepnonnueckuil 3aKOH M INEPUOANYECKAs CUCTEMA B CBETE TEOPUM CTPOEHUS aTOMOB.
[lepromnyHOCT B H3MEHEHHM CBOWCTB JJIEMEHTOB (paJuycoB aTOMOB, CTElEHEH
OKHUCJIEHUS, METaJNINYECKUX CBOWCTB) KaK CJEACTBUE IEPUOJUYECKOTO HN3MEHEHUS
ANEKTPOHHBIX KOHPUTYpaIUii aTOMOB.

OcCHOBHbIE THIIBI XUMHYECKOM CBSI3M: HOHHAs, KOBAJEHTHas M MeTajyindyeckas. Xa-
PaKTEPUCTUKH XUMUYECKOHN CBSI3H.

MexaHu3mbl 00pa30BaHusl HOHHOW M KOBAJIEHTHOM CBS3M (0000I1IEeCTBICHE HECTIAPEHHBIX
3JIEKTPOHOB U JJOHOPHO-AKIIETITOPHBIN).

[TonsiprOCTh CBsi3u. JIOHOPHO-AaKIIENTOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHOW CBSI3U.
PaccmoTtpeTs Ha npumepax.

[TonsipHOCTB CBSI3M M MOJIIPHOCTH MOJIEKYJI. MEXMOJIEKYIIpPHbIE B3aUMOACHCTBUSA.
TBepnoe cocrosiHue BemiecTBa. ATOMHBIE, HOHHBIE U MOJIEKYJSPHBIE KPHUCTANINYECKUE
pemerku. CBOWCTBA BEIIECTB € PA3IMYHBIM TUIIOM KPUCTAINTHYECKON PELIeTKH.
BaneHTHOCTP M CTENEHb OKHUCIIEHUS DJJIEMEHTOB B COEIMHEHHUSAX C PA3JIMUYHBIM THUIIOM
XUMHYECKOH CBSI3H.



25.

26.

27.

28.

29.

30.

31.

32.
33.

34.
35.
36.
37.

38.
39.

40.

41.

42.

43.

44,
45.

OCHOBHBIE  TOJIOKEHUS TEOPUU  DIIEKTPOIUTHYECKON  aucconuanuu. MexaHusm
JUCCOLIMAMU BEIECTB C PAa3JIMYHBIM THUIIOM CBA3W. ['Mapatanus HOHOB B pacTBOpax.
OO6pa3oBaHue HOHA THAPOKCOHHS.

Crenenp aucconuanuu 37aeKTpoiauToB. CHIIbHBIE U clla0ble AJIEKTPOJIUTHI. 3aBUCHMOCTh
CTENEHU JIMCCOIMAIMA OT KOHIIEHTPAlUM M TPHUPOJLl PACTBOPEHHOIO BEIIECTBA H
pacTBOPUTEIIS.

PaBHOBecue B pacTBOpax ciaObIX »3JEKTPOIUTOB. KOHCTaHTa IUCCOIMAIUU CIIA0BIX
31EKTPOJIUTOB.

Kucnotsl B cBeTe TEOpUHU IIEKTPOIUTHUECKON quccoruanuu. CTyneHyaras AUCCOIHaIs.
Peakuuu oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

OcHoOBaHUS B CBETE TEOPHUHM JJIEKTPOJUTHYECKOM nucconuanuu. CTyneHdaras auc-
counanus. Peakiiuu oOMeHa B pacTBOpax 3JIEKTPOIHUTOB.

Conu B cBeTe€ TEOPUHU HJIEKTPOJUTHYECKON auccouuanuu. CTymneHdaras AUCCOLUAIIMS.
Peakuuu oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

OnexTpoiuThyeckas auccouuanus BoAbl. MoHHoe mnpousBeneHue Boabl. Bonopoanslil
nokazarens. [Ikama pH.

IM'uaponus coneld B BOAHBIX pacTBopax. Ciydau ruaponnsa (Ha mpuMepax).

CwMmenienre paBHOBecHs THApoiu3a. Ponb ruaponvsza B OMOJIOTMYECKHX M XHUMHUYECKUX
IIpoLECCaX.

[Tonstue o 6ydepusix cucremax. Bunasl 6ydepubsix cuctem. bydepHbie CUCTEMBI B )KUBBIX
OpraHu3mMax.

JlucriepcHbie CUCTEMBI M UX KJIacCU(UKAIUSI.

HctunHbIe pacTBOPHI M MEXAHHU3M IIPOIIECCa PACTBOPEHUSI.

PactBopumMocTs. BriusHue pa3nuyHbix (akTOpoB HA PacTBOPUMOCTh. TernoBbie 3P heKTh
Mpu pacTBopeHuu. HacklleHHble 1 HEHACKIIIICHHBIE PACTBOPHI.

[IpousBeneHne pacTBOPUMOCTH. Y CJIOBHSI 00pa30BaHUs U PaCTBOPEHUS OCATKOB.
Konuenrpanust pacTBOpoB, CrIOCOOBI €€ BBIPAXKEHHUS: MAaCCOBAas JI0JISI BEIIECTBA B PACTBOPE
Y MOJISIpPHAsI KOHIIEHTPALIMH.

Konuenrpanust pacTBopoB, CIOCOOBI €€ BBIPAKEHUS: MAaCCOBAas JI0JIS BEIIECTBA B PACTBOPE
Y HOpMaJIbHAsl KOHIIEHTPALIUH.

Peaknun wunymme ¢ u3MeHeHHWEM cTeneHu okucieHus. CocTaBlieHHE YpaBHEHUMU
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX MPOILIECCOB METOOM IIIEKTPOHHOTO OanaHca.
Baxuelimme  OKHCIWTENIM W BOCCTAaHOBUTENW.  HampaBiieHHME — OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUM.

Peakuuu 3amenieHus B BOAHBIX pacTBopax. B3zanmmoaencTBHE METAIIIOB C KHUCIOTaMH M
COJIIMM B BOJHBIX pacTBOpax KaK OKHCIHUTEIbHO-BOCCTAHOBHUTENBbHBIA mpouecc. Psg
HaIpsHKEHUH METaJIOB.

DIEeKTPOXUMHUYECKHE TPOLIECCHI U cUcTeMbl. 3akoHbl Dapazes.

lNanpBanmveckuii anemeHT. [I[puMeHeHne raabBaHUYECKUX JIEMEHTOB.

MexaHnu3Mm anekTponn3a. JTtamsl a1ekTponnsa. [Ipumenenne snexkrponusa. Peakiuu okucieHus
U BOCCTAHOBJIEHHUSI BOJIbI HA aHOJE M KaTOJE€ COOTBETCTBEHHO. Cxema OKUCIEHMsSI THIPOKCH/I-
HOHA Ha aHOJe

46.BaxHeimue K1accsl HEOPraHUYECKUX COEAMHEHUM.

47. Teopust CTpOEHUs OpPraHUYECKUX COSAUHEHMH. ANKaHbl. ['oMoIorndeckue psasl, H30Mepus
Y HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMHUYECKUE CBOMCTBA.

48. Aunkenbl. Ankaguensl. ['omonoruueckue psnapl, M30MeEpUs M HOMEHKIATypa. MeTombl
cuHTe3a. XMMHYECKHE CBOMCTBA.

49.

AJIKUHEL AJII/II_II/IKJII/I‘{eCKI/IC coequHEeHMA. ['omooruyeckue pAaAbl,  HU30MEpHUA U

HOMEHKJIaTypa. MeTobl cuHTe3a. XMMHUYECKUE CBOMCTRA.
50. Apensl. Homenkinatypa. Meroabl cuHTe3a. XMMHUYECKUE CBOMCTBA.

51.

['upoKcUNpOU3BOAHBIE  YIIIEBOJOPOIOB (OHOATOMHBIE M MHOTOATOMHBIE CIIUPTHI,

¢denonsr). Homenknarypa. Metozps! cuHTe3a. XUMUYECKHE CBOMCTBA.
52. Anpaeruasl u keronbl. Homenknatypa. MeToibl cuHTe3a. XUMUYECKHE CBOMCTBA.



53. KapOoHOBBIE KHUCIOTBI M WX TPOU3BOAHBIC (CIOXKHBIC Y(PUPHI, AMUJBI, ABYXOCHOBHBIC
KkucIoThl). Homenkmatypa. Metoapl cuHTe3a. XMMHUYECKUE CBOMCTBRA.

54. Awmunbl. Hurpocoenunenus. Jluazocoenunenus. Homenknatypa. Meroasl cuHTE3a.
XHUMHYECKUE CBOMCTBA.

55. T'erepouukinyeckue coenuHeHus. Homenkmarypa. MeTtonpl cuHTE3a. XUMHUYECKHE
CBOMCTBA.

56. AMHHOKHCIOTBHI, menTuasl U Oenku. Homenknarypa. MeToapl cuHTE3a. XUMHUYECKUE
CBOMCTBA.

57. Yraesoael. Homenkinarypa. Metobl cuHTe3a. XUMUYECKHE CBOMCTBA.

58. Hykneunoseie kucinotsl. Homenkiarypa. Meroasl cuHTe3a. XUMHUUECKHE CBOMCTBA.

59. BBICOKOMOJIEKYJISIPHBIE CHUHTETUUYECKUE COEIMHEHUs (moaumepbl). Meronbl CHUHTE3a.
XHUMHYECKUE CBOMCTBA.

9.2. OueHo4Hble MaTepUAJIbI JIsl IPOMEKYTOUYHOI aTTecTAlNU

dopma pOBEACHUS IMPOMEXKYTOUHOH arrecTalMd 1o  y4eOHOMY  MpPEIMETY:
muddepenmpoBanHblii  3ayer (IO pe3ysibTaraM HAaKONHUTENBHOTO peHTHHra B QopMme
KOMITHIOTEPHOT'O TECTUPOBAHUS WIIH B YCTHO - MIMCBMEHHOM (popme 1o Ouseram.)

Ilepeyennb BonpocoB U 3aaHui /sl NOATOTOBKH K AU depeHuHPOBAHHOMY 3a4eTy

Tema 1. OcHoBHBIE MOHATHS M 3aKoHBI xXumuu 1), 3), 6), 9), 10),11) OK-1, OK-2, OK-3,
OK-4, OK-5, OK-7

HaiiTe onpeneneHne HayKu XUMHUS.

[lepen coBpeMeHHOM XMMUEN CTOST TpU TaBHbIe 3a1aun. Kakue?
Uto Takoe XMMUYECKU PJIEMEHT?

Uto Takoe Monexyna?

UYrto Takoe BemecTBo?

Yro Takoe MoJb?

Jaiite popmynMpoBKY 3aKOH IIOCTOSIHCTBA COCTABa.

Jaiite popmMynHpoBKY 3aKOHA COXPAHEHHUS MACCHI.

Hatite hopMyIMpOBKY 3aKOHA COXPAHEHUS SHEPTHH.

©CoN Ak whE

Tema 2.CTpoeHnne aTomMa U nepuoguveckmii 3axkou. 2.),7) OK-1, OK-2, OK-3, OK-4, OK-5,
OK-7

To Takoe atom?

[TImanerapnas monens ctpoenus aroma Humnsca bopa.

OcHOBHBIE TIOJIOKEHHS TEOPUH cTpoeHus aroma Humbca bopa.

KBanTOBast MOI€NIb CTPOCHUS aTOMA.

Kto u xorga otkpsin [lepuonnyeckuii 3akoH?

JI.. MeHneneeB cunTai, 4TO OCHOBHOW XapaKTEPUCTUKOU DJIEMEHTOB SBJISIOTCA. ...
Chopmynupyiite [leprnonnyeckuii 3akoH MeHeneena.

Haiite coBpeMeHHy0 popMynupoBky [leproaudeckoro 3akoHa.

NG~ WNE

Tema 3. Xumnueckasn cBs3b. 2), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Yto Takoe XUMHYECKAS CBI3L?
Y10 Takoe BAJIEHTHOCTH?
Yo TakOEHOHHAs CBSI3h?
Y10 Takoe KOBaJICHTHAs CBA3L?
Kaxkoit Tvn cBsi3u B MoJieKyse Bojgopoaa’?
Uto Takoe BOJIOPOIHAS CBSI3b?
HazoBute cX0ACTBO MEX/1y KOBaJEHTHBIMU M METAITTMYECKUMHU CBSI3SIMH.

No ok owd



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

1.

CoNOR LN

B 3aBucuMocTH OT Xapaktepa B3aMMOJCHCTBHS YacCTHUIl, OOpPa3yIOIIUX BEIIECTBO,
pa3MyaloT YEThIPE arperaTHbIX COCTOSIHUS. ......

PaznuyaroT 1Ba COCTOSTHUS TBEP/IBIX BEIIECTB. ..

Kpucramimdeckoe cocTosTHUE XapaKTEPU3yeTcs ...

B oTimume oT kpucraummueckux aMopgHbIE BEIIECTBRA. ..
Annorponuei Ha3bIBaOT. ..

PactBopbI, MpoBOASIIIIME STEKTPUUECKUNA TOK, Ha3bIBAKOTCA. . . ...
[IpuBenuTe mpuMeEphI FAEKTPOJIUTOB U HEAJIEKTPOIUTOB.

[Ton nexkTpoauTHYECKOM AUCCOMalueil TOHUMAETCH. . ..

Urto Takoe ruApoian3 cosen?

Tema 5. ®U3MKO-XUMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKUX peaKuii 7), 12)
OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

1.

N k~WN
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Pa3z[en XHUMUU, I/ISyLIaIOHII/H\/JI CKOPOCTH U MCXAaHU3MbI XUMHNYCCKUX peaKHHfI, Ha3bIBACTCA

CKOpOCTh XMMHUYECKOM peaKIuu — 370 ...

Ot xakux (aKkTOPOB HE 3aBUCUT CKOPOCTh XUMHUUYECKHUX PEAKIIUIA B pacTBOpE?

Kakue peaknnu Ha3bIBalOTCS SK30TEPMHUIESCKUMU?

KaKI/Ie peaKHI/II/I Ha3bIBAKOTCA E)HIIOTepMI/I‘-ICCKI/IMI/I?

Yro Takoe KaTaanu3?

Kaxkue BemiecTBa Ha3pIBAIOT KaTajiu3aTopaMu?

BemectBa, 3amemisioniue CKOPOCTh XHMHYECKOW PEaKIMM TPU  TMOBBIIICHUH
TEeMIIepaTypbl, HA3bIBAIOTCH ...

. XUMHUYECKHE p€aKuuu, NPOTCKAOIIUE B IIPOTHUBOIIOJIOKHBIX HAIIPABJICHUAX, HA3bIBAIOT...

Tema 6. BaxkHelimme KJaccbl HeOpranudeckux coequnenunii. Knaccupuxanus u
HOMEHKJIATypa HeopraHu4iecKux Beulects. 2),4), 5) OK - 1

CoNoak wNE

Ha xakue nBe Tpymibl IeisSTcs BEIeCTBA B 3aBUCUMOCTH OT MX XUMUYECKOTO cocTaBa?
UTo TakoempocToe BEMeCTBO?
YT0 TaKoeCI0KHOE BEMIECTBO?

HazoBure ¢usnueckne CBOMCTBA, XapaKTePHBIC JIJIST METAIIIOB.
HazoBute duznueckue cBoiCTBa, XapaKTepHbIE I HEMETAJLIOB.
OkcHaMH Ha3bIBAIOT COCIMHCHHUA. . ..

ConsiMH Ha3BIBAIOTCS COSIUHEHHUS. ..

Yrto Takoe ocHOBaHUA?

Y10 TaKkoe KUCIOTHI?

Tema 7. OKHCJINTEILHO-BOCCTAHOBHUTEILHBIE CBOMCTBA THIINYHBIX HEMETAJLJI0B.0011Ias
XapaKTePHCTHKA IJIABHBIX NOATPYII HEMETAJIOB HA MPUMepe rajiorenos. 2),4, 8)
OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

LCoNoOAWNE

JaiiTe 0011yI0 XapaKTEpUCTHKY BOJIOPOJIA.

CrniocoOblI nostydeHre BoA0poia B MPOMBIIIIEHHOCTH.

I'e npumenstoT Bogopon?

KaxoBbl pusnueckue 1 XUMHUECKUE CBOMCTBA IEPEKUCH BOJI0poaa?
KakoBsl (pu3ndeckre 1 XuMHUECKUE CBOICTBA BOIbI?

HazoBuTe anmiorpornHbie MOAU(PUKAIIUN YIIIepoa.

B noarpynmy rajioreHoB BXOJST 3JIEMEHTHI. . ....

[Tpumenenue ¢propa B X0391CTBEHHOM 1€ATEIbHOCTH YEIOBEKA.
[TpumeHeHne XJ10pa B X031 CTBEHHOM 1€ATENbHOCTH YEI0BEKA.

Tema 8. BoccraHoBuTeIbHBIE CBOIiCTBAa MeTa/LI0B. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5,



K 1m1emoyHbIM MeTaliIaM OTHOCATCA. . ...

Crioco0bl MoTy4eHus! IeJIOYHbIE METAJLIOB.

K 1miemoyHo3eMeNnbHBIM METAIJIAM OTHOCSITCA. . ...

CriocoObl oTy4eHUs MIeI0YHO3EMETBHBIX METAJIOB.

Uem o0ycIioBiieHa KECTKOCTh BOJBI?

KaxkoBbl xumuueckue cBoiicTBa xpoma?

KakoBbl xuMHUecKkne cBoiicTBa Meau?

Yto BBI 3HACTE O IMHKE?

Kpucrannoruapar cynbdara meau (I1I) (MemHbIi Kynmopoc) UMEET IBET. ..

@]
CONDUAWN R
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Tema 9.Knaccupukanusi 1 HOMEHKJIATYPa OPraHM4YecKux coeguHennii. CTpykTypHas
TeopHUsi — 0CHOBA oprannyeckoii xumum 2),4),5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7,;
ITK-4.3 Pa3zpa6aTbIBaTh NpeIJi0KeHUs M0 UCMOJIb30BAHNI) HOBBIX TEXHOJIOTHII B LEJISIX
MOBBINIEHHUs KAYeCTBA CO3aHMsl JU3ANH-TIPOAYKTOB U 00CTYKUBAHHSI 3aKAa3YMKOB.
[aiite onpeneneHue OpraHM4ecKo XUMHH.

[Tepeuncnure HEOOXOAUMBIC AJIEMEHTHI KIacCHU(UKAIIUN OPraHUIECKUX COSTUHEHU.
VYriiepoHblii CKENET MPEACTaBIsAET COOOH. . ...

OyHKIMOHATBHBIE TPYIIIBI IPEACTABISAIOT COOOIA. ..

Yto Takoe alMKINYeCKUEe COSTMHCHMS ?

Yto Takoe MUKINICCKHE COCTUHCHUS?

Kakue coenuHeHus Ha3bIBalOTCS HACHIIICHHEIMH ?

Kakwue coenrHeHNs Ha3bIBAIOTCS HCHACHIIIICHHBIMM ?

UYto Takoe yrieBogopoasi?

Yro Takoe romosioru?

CoNoak~wNE

10. KTo u xoraa co3ian TEOPHIO CTPOSHHSI OPTAHUYECKUX BEIECTB?
11. MepeuncnuTe OCHOBHBIC IMTOJOXKEHHUS TCOPHH CTPOSHUS OPTAHUYECKUX BEIIECTB.
12. Yto Takoe uzomepus?

Tema 10.Yraesogopoasi2),4), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Yro Takoe ankaHbI?
[IpocTeimmM MpencTaBUTENEM aJTKAHOB SIBIISIETCA. . .
[lepeuncnure ¢puznueckue cBOMCTBa aJIKaHOB.
Yro Takoe HUKIOAIKAHbI?
[IepeuncinTe XuMUYECKHE CBOWCTBA IMKIOAIKAHOB.
Yro Takoe ankeHsl?
Kakoil rnaBHBI NPU3HAK OTIMYAECT HENPEICNbHBIE YIIEBOAOPOABI OT JPYIUX
yIJI€BOIOPOAOB?
8. Hambonee oOmmii crocoO 1abopaToOpHOTO MOTYYSHHS HENMPEIebHBIX YTIEBOIOPOIOB —

Nogakown

9. Yro Takoe alKanaueHbI?
10. Yro Takoe ankuHbI?
11. ApomaruyeckuMU YIIIEBOJAOPOIaMU (apeHaMH ) Ha3bIBAIOT BEUIECTRA. . ...

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

Urto Takoe criupThI?

®uU3NYECKNE CBOKMCTBA OJTHOATOMHBIX CITUPTOB.

JlaiiTe XapaKTepUCTUKY METUIIOBOMY CITUPTY.

[IpuBenuTe MpuMEpPHl MHOTOATOMHBIX CITUPTOB.

deHonamMu Ha3BIBAIOT. . ..

Urto Takoe kapOOHMIHHBIC COCTUHEHUS?

[lepeuncnure ¢pusznueckue cBOCTBa KAPOOHUIIBHBIX COSMHEHUH.

K xakoMy Kiaccy coeIMHEHU OTHOCSTCS MypaBbUHAsl U YKCYCHAsI KUCTIOTbI?

N~ WNE



9. Uro Takoe ciaoxHbIe 3PUpHI?

10. Yto Takoe yrieBoani?

11. Ilepeuncnure GpU3NIECKUE U XUMUYECKHE CBOWCTBA TITIOKO3BI
12. Yro Takoe aMuHbI?

13. Yto Takoe aMHHOKHUCIIOTHI?

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

Yro Takoe miacTMacchl?

Yto BBI 3HACTE O IOJIUITHICHE?

Uto BBI 3HAETE O MOJUIIPONIUIIECHE?

Jy1st 4ero UCnoab3yIOT MOTUCTUPON?

J1J1s1 9ero UCTOIb3YIOT MOTUBUHUIXIIOPH?

[IpuBenuTe npuMepbl CHHTETUYECKUX BOJIOKOH U UX CBOMCTB.

Kak nony4arotr HaTypanbHbIM Kaydyk?

. KakoBbI BakHelMe pr3nvecKke CBOMCTBA KaydyKka?

10 Uto BbI 3HaE€TE O CHHTETHYECKUX KaydyKax?

©CoNoORWN



