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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/abTAThl OCBOCHHUSI y4eOHOI0 peIMeTa
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 00YYaIOIUMKCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEH, 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 yueOHbIX U MO3HABATENIbHBIX 3a/1a4, BHITOJHEHUN 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) 6a30Bble JIOTUYECKUE ACHCTBHUS:

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 OCBOCHHWHM 3HAHWW TPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBaTh HX  B3aHMMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIINE TOHITHS JUTsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU JUI KIIacCU(UKALIMU BEIIECTB M 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 3aKJIFOUEHUS;

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, MPUMEHSATh HA3BaHHbBIE MOJICIbHBIC MPEICTABICHUS 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 YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJOM IIpOoIlecca, CaMOCTOSITENBHO
IPOTHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTaBISATh OOOCHOBAHHBIM OTYET O MPOJEIIAHHOM
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
UHpOpPMaIKEH: MPUMEHATh MEXKIPeIMETHbIE ((DU3NIECKHEe U 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 TIPU 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  aIrOPUTM 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 Pe3yJabTaThl 0CBOECHHS

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

PaGouass mnporpamma yueOHOro TIpeAMETa MpPEAyCMATPUBAET  JOCTHKEHHUE
CIEIYIOIIUX TPEIMETHBIX Pe3yJIbTaTOB Ha 0230BOM YpOBHE:

1) c(OpMHUPOBAHHOCTh MIpEACTaBICHUMN: 0 XUMUYECKON COCTAaBJISIOLIEN
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, pOJIM XUMUU B TIO3HAHWU SBIEHUH MPHUPOMABI, B
(GOPMUPOBAHWM MBINUICHUS W KYyJAbTYpPhl JIMYHOCTH, ¢¢ (DYHKIMOHAIBHOW 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,
GyHKIIMOHATbHAS TPYIINa, paJuKall, W30MEpHs, H30MEPhl, 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 (OKUCIUTENIbHO-
BOCCTAHOBUTENIbHBIE, JK30- M SHIOTEPMUYECKHE, PpEaKUUH HOHHOrO OoOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW pEakIuu, XHUMHUYECKOe pPaBHOBECHE), TEOPUHM U 3aKOHBI (TEOpUs
XMMHYECKOTO0 CTPOCHHUSI OpraHmdeckux BemiectB A.M. BbytiepoBa, Teopusi 3JIEKTPOITUTHUYECKOM



aucconuanuu, nepuoaudeckud 3akon  J[.M. MengeneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XMMHH, (AKTOJOTMUECKHE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHHH U Oe30MIaCHOM MCIOIb30BAHNU BAKHEHIIINX HEOPTaHUYECKUX M OPTaHMYECKUX
BEILIECTB B OBITY U NPAKTUYECKOH IesSTETbHOCTH YEJI0BEKa;

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTEpPHbIE NPU3HAKM M B3aUMOCBS3b
W3YYEHHBIX IIOHATUHN, IPUMEHITh COOTBETCTBYIOIINE IIOHATHSA IIPU ONMCAHUU CTPOCHMS U CBOWCTB
HEOPraHMYECKUX W OPraHMYeCKUMX BEIIECTB M UX I[PEBpPALICHUM; BBIBISATH B3aHMMOCBA3b
XUMHUYECKHUX 3HAaHUH C IOHATUAMU U NIPEACTABICHUAMH IPYIMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTH YMEHHH HCIOJIb30BaTh HAMMEHOBAHMUS XMMHUYECKHX COCIMHEHHN
MEXIYHApOJHOIO COI03a TEOPETHYECKOM M MPHUKIAJHOM XMMHUHM M TpPUBHAJIbHBIC Ha3BaHUSA
BO)XHEHIINX BEUIECTB (ITHJICH, alleTUJICH, MIIMLEPUH, (heHom, GopMalbaerua, YKCyCHas KUCIOTa,
IJIMLMH, YTapHBIW T'a3, YIICKUCIBIA a3, aMMHAK, IallleHasl U3BECThb, HEraleHas U3BeCThb, IUThEBAs
coja M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTAaHUYECKUX M OPraHUYECKUX BEIECTB, YPaBHEHUS
XMMHUYECKHX PEaKLUi, OOBACHATh UX CMBICI; IOATBEPXKIaTh XapaKTepHble XMMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIEPUMEHTAMH U 3alIUCAMU YPAaBHEHUN XMMUUYECKUX PEaKLUi;

5) chopMUPOBAaHHOCTb yYMEHUH  YCTaHABIMBATh  MPUHAUICKHOCTh  HM3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K OMNPECIIEHHBIM KjlaccaM M TpyIIaM COEIWHEHUH,
XapaKkTepu30BaTh MX COCTaB M BAaXKHEHIINE CBOMCTBA; ONPENEIATh BUIBl XUMHUYECKHX CBS3EU
(KoBaJIeHTHas!, NOHHAsI, METAJUIMUECKasl, BOJOPOAHAS), TUIIbl KPUCTAINIMYECKUX PELIETOK BELIECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLIUY;

6) BiIaieHUE OCHOBHBIMU METOJJaMU HAyYHOTO IO3HAHUS BEILIECTB U XMMHUECKUX SBJICHUM
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE);

7) cpOpMUPOBAHHOCTb YMEHMHW NIPOBOAMUTH pPACUETHl MO XUMHUYECKUM QopMmyaaM HU
YPaBHEHMSIM XUMHUYECKUX PEAKIMHA C UCIOJIb30BaHUEM (PU3UYECKUX BEIUYUH, XapaKTEPHU3YIOLINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOPMaJIbHBIE YCIOBUSI) ra30B, KOJIMYECTBA
BELIECTBA; UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS IPUHATHUS PEILICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

8) chopMUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XMMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJyYEHUE STUJIEHA U H3YyYEHUE €ro
CBOMCTB, KayeCTBCHHbIE PEAKLMU Ha albJETHU[bl, KpaxMall, YKCYCHYIO KHCIOTY; I€HaTyparus
OeNKOB IMpH HarpeBaHHM, LBETHbIE peakUuu OENKOB; MPOBOAUTH pPEaKIUW HOHHOIO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX pACTBOPOB, KAUECTBEHHBIE peakMi Ha cylb(daT-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTHOH aMMOHUS; pEIlaTh SKCIEPUMEHTAJbHBbIE 33Jauyd mo TemaM "Metamisl" u
"Hemerannbl") B COOTBETCTBMM C TMpaBWJIaMHM TEXHUKH O€30MaCHOCTH IpH OOpalleHuu ¢
BellecTBaMM U JabOpaTOpHBIM O00OpYAOBAaHMEM; MPEACTABIATh PpPE3YJNbTaThl XHUMHUYECKOTO
JKCIepUMeHTa B (OpMe 3allUCH YpaBHEHMH COOTBETCTBYIOIIMX pEaKUMA M (OpMYIHPOBAThH
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpPOBAaHHOCTH YMEHUS aHAIM3UPOBATH XUMHUYECKYI0 MHPOPMALIUIO, MTOJTy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CPEJICTB MaccOBOM MHpopMaIuy, ceTb IHTEpHET U ipyrue);

10) chopMUpOBaHHOCTh yMEHUH COOJIOAATH MpaBHJIa 3KOJIOTMYECKH Le1eco00pa3HOro
NOBENEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOErO 3J0POBbSl M
OKpYXKarolled MPUPOJHON CpEIbl; yUUTBHIBATH OIACHOCTH BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAsl CMBICIT TTOKa3aTesl MPeAeNbHOM TOMYCTUMONW KOHIEHTPAIUY;

11) nns oOyyaromumxcsi ¢ OrpaHU4eHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHMSI IPUMEHSTH 3HaAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHX
SIBIICHUI;

12) nns cnenblx W cnaboBUAAMIMX —OOyyaromuxcs: CGOPMHUPOBAHHOCTh YMEHHS
UCIOJIb30BaTh peibepHO ToueuHyro cuctemy oOo3HaueHuil JI. Bpaitns ansg 3anmucu XMMHYECKHX

dbopmy.



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

[IpenMer opraHMueckoi XMMHUM: €€ BO3ZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJIyYEHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpOeHUsI opraHnyeckux coequunenuii A.M. byrieposa, ee
OCHOBHBIE TOJIOXKEeHHUS. CTPYKTYypHBIE (OPMYIBI OPraHNYEeCKUX BemecTB. ['omomorus, u3oMepus.
XHMHYECKast CBA3b B OPraHUYECKUX COCINHEHUAX - OJIMHAPHBIC U KPATHBIEC CBS3U.

[IpencraBnenue o kiaccupUKAUM OPraHUYECKUX BenlecTB. HoOMeHKIaTypa opraHmuecKux
COEIMHEHUH (CUCTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BAKHEMIIMX IpPEJCTaBUTENIEH KIacCoB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI M3Y4YCHMs BEIECTB M HUX NPEBPAILCHUN: O3HAKOMIICHHE C
o0Opa3LaMu OpraHMYECKHUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U ONMCAHHUE JIEMOHCTPAL[MOHHBIX OIBITOB 10 MIPEBPAILEHUIO
OpPraHUYeCKUX BEILIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYTTIMBAaHUE U TOPEHHE).

YriaeBoaopoabl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMH psan. MeraH u 3taH - mpocTeiiue
IPEJCTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHMUYECKHE CBOWCTBA (PEaKLMU 3aMELCHUs U TOPEHMUS),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psifl. DTWIEH U MPONUIIEH - IPOCTEIne
IPEJICTABUTENIN AJIKEHOB: (U3WYECKUE U XHUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUpPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Anxaguensl: OyranueH-1,3 u merunOyranueH-1,3: cTpoeHue, BaxHEHIINEe XMMHYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHH psa. AUETWIEH -
OPOCTEHIINKA NPEJCTaBUTENb AJKHMHOB: COCTaB, CTPOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWCTBA
(peakuuu ruIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALIMK, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYeCKHME€ M XHMHYECKHE CBOWCTBA (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 nmpoucxoxaenue. Criocodsl nepepaboTKu He(TH: MEepEeroHKa, KPEeKUHT (TepMUYECKUH,
KaTaluTHYecKuil), muponus. I[IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B MPOMBIIIIEHHOCTU
U B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKcrepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHs BEIECTB M UX MPEBpallleHUui: 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
MCXOJJHOTO BELIECTBA MJIM MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

Kucnoponcoaep:xaiiue opraHnyeckue COeMHEHMS.

[IpenenpHble ONHOATOMHBIE CHHUPTHL. METaHOA M ATAHON: CTPOEHHE, (U3HYECKHE U
XUMHYECKHE CBOMCTBA (pEakUM C aKTUBHBIMH METaJulaMH{, TaJOr€HOBOAOPOJaMH, TOpEHHuE),
puUMeHeHre. BogopoaHble CBs3U MEXy MOJIEKYJIaMU CIUPTOB. [IeficTBHE METaHOIa U 3TaHOJIA Ha
OpraHHU3M YeJIOBeKa.

MHoOroaToMHbI€ CHOUPTBHL. OJTWIECHTJUKOIb U TJIHMLIEPHH: CTpOeHHe, (U3NYecKHe u
XUMHYECKHE CBOICTBa (B3aMMOJAEHCTBHE CO IIETOYHBIMH METajUlaMH, KaueCTBEHHAas PEaKius Ha
MHOrOaTOMHBIe crupThl). JlelicTBue Ha opraHu3Mm denoBeka. l[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@deHoN: CTpOEHHE MOJIEKYJbl, (U3UYECKHME M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [lpumenenue genona.

Anbneruasl. Popmanbaerujl, ameTaibIeruj: CTpoeHHe, (U3NYECKUe U XUMHUYECKHUE



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

OAHOOCHOBHBIE Ipe/eabHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHasi U YKCYCHasi KUCJIOTBI:
CTpoeHue, GU3NYeCcKue U XMMHUYECKUe CBOMCTBA (CBOMCTBa, oOLIMe A Kiacca KHCIOT, Peaklus
sTepudUKanMM), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHCIOTHl Kak
IPEJCTaBUTENN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, X
MOIOILIEE ACHCTBHE.

CrnoxHble 3QUpbl KaK IPOM3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(PHPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYrneBogpl: cocTas, Kiaccu(uKanus yrieBoaoB (MOHO-, TU- U MosMcaxapuisl). I roko3a -
NPOCTEHIINK MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3HMUECKUE W XUMHUECKHUE
cBOMcTBa (B3auMoneicTBre ¢ TuapokcuaoM Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHE TJIOKO3bl), HAXOXACHWE B MPUPOJE, INPUMEHEHHE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK U30MEpP IIIHOKO3bI.

Kpaxman u nemntonosa kak npupojasble noaumepsl. CTpoeHHe KpaxMmana M LEJUTI0I03bL.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKLns C HOI0M).

OKClepUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB W UX IMPEBPALLEHUI: IpPOBEICHUE,
HaOJI0IeHNE U OMMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHojda okcujaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMopelicTBUe TiMuepuHa ¢ ruapokcugoM Meau(ll)), anprerngoB (OKUCIIEHHME aMMHUAYHBIM
pactBopoMm okcuzaa cepedpa(l) u rugpoxkcunom menu(ll), B3aumozeiicTBue Kpaxmaia ¢ HOIOM),
IPOBE/IEHUE NTPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oObema, KOJIMYecTBa
MCXOJJHOI'O BELIECTBA WJIM IMPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

A3oTcoaep:xane oprauuyeckne CoeANHeHUsl.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHudecKre coeuHeHus. Pu3ndeckne 1 XUMUYECKHe
CBOICTBA aMHMHOKHMCIOT (Ha NpuUMepe TIJuIuHA). buojornyeckoe 3HAUeHHE AMMHOKMCIIOT.
Ilentuasl.

benku kak mpupoJHBIE BBHICOKOMOJIEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpuYHas |
TPETUYHAasi CTPYKTypa OelkoB. XHUMHUECKHE CBOWCTBa O€JKOB: TUAPONU3, JAEHATypauus,
KaueCTBEHHBIC PEaKIIMK Ha OCJKHU.

DKclepUMEeHTaIbHbIE METOJbl M3Y4YEHHUsl BELIECTB M MX IpeBpallleHuil: HaOirofeHue u
OINMCAaHNE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OeJIKOB IIPU HAarpeBaHUU, LIBETHHIE PEAKIIUU
0€KOB.

BricokoMonekynsipHble COETUHEHMSI.

OCHOBHBIE TMOHATUS XHMHUHU BBICOKOMOJIEKYJIAPHBIX COEJUHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE€ 3BEHO, CTETIEHb MOJUMEPU3AIINH, CPEIHSAS MOJeKYsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN - OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

DKcrepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHs BEIECTB M UX MPEBpallleHU: 03HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeameTrHblie CBSI3H.

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: SBJICHHWE, HayudHbIM (akT, rumoresa, 3aKoH,
TEOpHsl, aHaJiM3, CHHTE3, Kiaccu(uKauus, NEpUOJUYHOCTh, HAOIIOAECHUE, H3MEpEeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

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



Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BeUIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeIIeCTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TTOPOIBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOTLTUBO, PECYPCHI.

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

OO0masi 1 HeOpraHm4yecKast XuMusl.

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

[lepuonnueckuit 3axkoH u Ilepuognueckass cucrema XumMH4eckux ayemeHtoB J[.M.
MenneneeBa. CBs3b MEPUOIUUECKOTO 3aKOHA U [leproinueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB
.M. MengeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 1O TPyIIaM 1
nepuoAaM. 3HauCHUE MEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKass CBs3b. BHIbl XUMHUECKOH CBsI3U (KOBaJE€HTHas
HEeMNoJIsIpHasl W TMOJISIpHAsi, WOHHAs, MeTalindeckas). MexaHu3Mbl 00pa30oBaHUS KOBaJIEHTHOU
XUMUYECKON CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBINM). BomopomHas cBsi3b. BanmeHTHOCTS.
DNeKTPOOTpULATENbHOCTD. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MoIeKyIsipHOTO M HEMOJIEKYJIIPHOTO CTPOCHMsI. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIMA
KPUCTAJUIMYECKOUN PELIETKH.

[TonsiTre o mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10
BEIIIECTBA B PACTBOPE.

Knaccudpukanus Heopranuyeckux coenuHeHudd. HomeHknaTypa HeopraHMYECKHX
BelecTB. [ 'eHeTHueckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAIIICKAIINX K PA3JIMUHBIM KJIACCaM.

Xumuyeckass peakius. Kraccupukanus XUMHUYECKUX PEAKIM B HEOPraHUYECKOW H
OpraHWYECKONW XWUMHHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAHECHHS U IPEBPAILCHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMbIE pEaKIMH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLME HA COCTOSHME XWMHUUYECKOIO pPaBHOBECHS.
ITpunnun Jlelllarense.

DnexTponutuueckas auccouuanus. CuibHble U ciabble d1MeKTpoiauTsl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHasi, enouHas. Peakiiun noHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEPUMEHTAIBHBIE METOJbI M3YYCHHUS BEIIECTB M WX MPEBPAIICHUM: JEMOHCTpAIUs
tabnun "llepuoanueckas cuctema xumuueckux snnementon J[.M. Menneneesa', usydenue mojene
KPUCTAJUTMYECKUX PEIIETOK, HAOI0/IEHHEe W OMHCAaHUE JIEMOHCTPAIIMOHHBIX W JaOOpPaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHIA BOJAOPOAA B MPHUCYTCTBHM KaTalu3aTopa, ONpPENEJICHUE Cpeibl
pacTBOpPOB BEIIECTB C IOMOIIBI0 YHUBEPCATBHOTO WHIUKATOPA, PEAKIIMU HOHHOTO OOMEHa),
MpOBEJICHNE MPaKTHUeCKOoN paboThl "BrusHue pa3nuuHbIX (PaKkTOPOB HA CKOPOCTh XUMHUYECKON
peakuun".

Pacuetnsbie 3anaun.

PacueTs o ypaBHEHUSIM XUMHUYECKHUX PEAKITUNA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacyeTsbl ¢ UCIIOJIb30BAHUEM TTOHATHUA "'MaccoBas J10Ji BellecTa"

Heopranuueckasi xummusl.

Hewmerannsl. [lonoxenue Hemeramios B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa W 0COOCHHOCTH CTpoeHHsS aToMoB. Du3nyeckue CBOWCTBa HEMETAJUIOB.
AmnnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BAXKHEUIUX HEMETALIOB (TaJOTeHOB, cepbl, a3zora, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOIHBIX



COCTMHECHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

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

XUMHYECKHUE CBOMCTBA BAXHEHUIIUX METAJUIOB (HATPUM, Kalui, KajlbliMii, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6mre ciocoObl oy4eHus MeTayuioB. [IpuMeneHe MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BCIIECTB M MX [PEBpAILEHUN: H3YUYCHHE
KoJieKuu "MeTayuibl U criaBbl”, 00pa3loB HEMETAUIOB, PEUICHHE SKCIIEPUMEHTAIBHBIX 3ajad,
HaOJIIOZIGHWe W ONMCaHUE JEMOHCTPALIMOHHBIX M JIAOOpaTOpPHBIX OIBITOB (B3auMoJeicTBUE
TUIPOKCUIA ATIOMUHMS C PACTBOpPaMM KHCIOT U IIEJIOYEH, KaueCTBEHHbIE PEAKIMH HA KATHOHBI
METaJlIOB).

PacuerHsble 3anaun.

PacueTs! Macchl BeljecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJIHOTO M3 YYaCTBYIONIMX B PEAKIMH BEUIECTB, pacueThl Macchl (00beMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKILIUH, €CIIU OJIHO U3 BEIIECTB UMEET PUMECH.

XuMuA ¥ KU3Hb. MexKnpeaMeTHbIe CBA3H.

Ponb xumuu B o0ecrieueHUH 3KOJI0rMYECKON, SJHEPreTHUYecKOi U MuIeBoil 6e30macHOCTH,
pa3BUTUU MeAULMHBI. [[OHATHE O HAYYHBIX METO/AX MO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHI.

IIpencraBnenus o0 oOOMMX HayyHbIX [PUHLUMIAX IPOMBIIIJICHHOTO IOJyYEHUS
BAKHEUILINX BEUIECTB.

YenoBek B MHpE BEIECTB W MaTEpUAOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpUAbI,
KOHCTPYKLMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KepamMHKa, MaTephalibl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

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

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU M3ydeHUU OOILIEH M HEOpraHMYeCKOM XMMHHU B
11 knacce ocylecTBIsETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAyUHBIX MOHATHH, Tak
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYUHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukamus, MNepUOJUYHOCTb, HAONIO/IEHNE, DSKCIEPUMEHT, MOJAEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®dusuka: marepusi, SHEpPIus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, HMOH, HM30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHH YpPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIEeCTBA, PU3NUYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHUS], CKOPOCTb.

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

I'eorpadus: MuHepanbl, FOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIEHHOCTb, METAJLITYPIHs, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJCTBO, MUIIEBast IIPOMBIIIJIEHHOCTD,
dapmalieBTUYECKasi MPOMBIIIEHHOCTb, POU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
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 criocoObI pemeHus 3a1a4d MpoecCHOHATBHON AeATEIbHOCTH IPUMEHHUTEIBHO K
pPa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEICTBA MOUCKA, aHAIN3a U UHTEPIPETallMi UH()OPMALIUY, U
WH(OPMAIIMOHHBIC TEXHOJIOTUH JJIs1 BEITIOTHEHHMS 3a/1a4 MPOPECCHOHATBHON JIeITeIbHOCTH

OK 03. ITnmanupoBath U peaan30BbIBaTh COOCTBEHHOE MPOECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE,
NPEANPUHIMATENBCKYIO IEATENILHOCT B MPO(eCcCHOHANBHOM cepe, HCIIONb30BaTh 3HAHUS 110
PaBOBOM M (PMHAHCOBOI IrPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLIUSX;

OK 04. DddexTnBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcyiiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIUIO HA TOCYAapCTBEHHOM S3bIKE
Poccwuiickoii @enepannu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYKAIOUIEH CpeIbl, peCypcocOepeKeHUI0, TPUMEHATh 3HAHUS
00 M3MEHEHUH KJIMMaTa, TPUHIIUIIBI OEPEKIMBOTO MPOU3BOACTBA, dPPEKTUBHO JIEHCTBOBATDH B
YpE3BBIYAITHBIX CUTYAIUSX;

u HpO(beCCI/IOHaHBHbIe KOMIICTCHII U

ITpodeccronabHBIE KOMITETEHITUU

[IK 2.3. OcymectBiare cOOp JNaHHBIX [UIS aHAIM3a HCIONB30BaHUS W (YHKIIMOHUPOBAHUS
MPOrpaMMHO-TEXHUUECKUX CPEACTB KOMITBIOTEPHBIX CETEH.

B pe3ynbraTe ocBoeHHs yueOHOro npeameTa « XUuMUs» 00yqaromuics JOMKEH:

3Hamb:

CMBIC]I XMMMYECKHUX IIOHSATUH, BEJIMYMH M 3aKOHOB; XUMHUUYECKYK) TEPMHUHOJIOTHUIO, OCHOBHBIE
XAMHYECKHE 3aKOHBI M 3aBUCUMOCTH; MECTO XMMHUH B COBPEMEHHOM HAay4YHOW KapTHUHE MHUPA; POJIb
XUMHUH B (POPMHUPOBAHUM KPyro3opa W (PyHKIMOHAIBHON T'PaMOTHOCTH 4YeNOBEKa [JIsl PelIeHUs
MPAKTUYECKUX 3a/1a4; MIPUHLIMIBI 1 METO/bI PEIICHUSI XUMUYECKUX 3a/1a4, XUMUYECKOTO aHaIu3a 1
MOJEIUPOBAHUS, TEOPETUYECKOIO M  JKCIIEPUMEHTAIBHOIO  HMCCJIENOBAaHUS; COBPEMEHHBIE
poOJEMbl XUMHUU; COCTOSTHUE U TIEPCIIEKTUBBI PA3BUTHS 3HAHUN 00 OKpYKaIOIIEeH Cpelie U KU3HU
YeJI0OBEKa; OCHOBHBIE MPUHIUIIBI, TOHATHS U 3aKOHBI XUMUH; OOIIYI0 KapTHUHY (PU3HKO-XUMUYECKUX
MPEBPALICHUI MaTEPUAIBLHOIO MHUPA, 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB M B3aMMOOTHOIIECHUMN
XAMHMYECKUX COCIMHEHUM, OCHOBAaHHBIX Ha Iepuoauueckom 3akoHe J[.M. MenaeneeBa u Ha
COBPEMEHHBIX MPEACTABICHUSIX O CTPOCHHWM BEUIECTBA; BHUIIbI XMMHYECKHUX CBS3€M B BEIECTBAX,
CTPYKTYPBl M CTPOEHUE MOJIEKYJ HEOPraHUYECKUX M OPraHUYECKUX COCIMHEHUW Pa3IUYHBIX
KJIACCOB; BO3MOXXHOCTH TPHUMEHEHUSI XUMUYECKHX 3aKOHOB B KOHKPETHBIX OOJACTAX HAyKH U
TEXHHKH, BKJIIOYAst MPOOJIEMBI SJHEPTOCOEePEranX TEXHOIOTUI U OXPaHbl OKPYXKAIOIIEH cpeIbl

ymembp:
ONMCHIBATE MU OOBICHATL XHUMHUYECKHE SBJIIEHHUS W CBOWCTBA BCIIECCTB C HCIIOJB30BAHUEM
XUMHYECKUX TOHSATHI, TEOpUH, 3aKOHOB W 3aKOHOMEPHOCTEH; 00pabaThiBaTh, OOBICHSATH
pPE3yiabTaTbl MNPOBCACHHBIX OIBITOB W ACJIATh BBIBOABLI; AaBaTb KOJHWYCCTBCHHBIC OLICHKH U
NPOBOJUTH PACYeThl MO0 XUMHUYECKUM (OopMysiaM U YpaBHEHHUSM; peEIlaTh XUMHUYECKUE 3ajauu;
MPUMCHATH MOJYUCHHBIC 3HAHUA JJIA 00BsACHEHNS YCJ'IOBI/II\/’I IPOTECKAHUA XUMHUYCCKUX ITPOLECCOB B
OpUPOJIC W JUISl TPHUHATUS TPAKTHYECKUX PpEIICHUH B TOBCEIHCBHON JKU3HU; TMPHUMEHSTh
XUMHUYCCKUEC 3HAHUA 11 MHTCPHOPETAMU W BBIABJICHHA IPHUKIAAHBIX ACIICKTOB q)aKTI/I‘-IeCKOFO
Matepuala, O CBOMCTBaX HEOPraHWMYECKUX U OPTaHUYECKUX COCAMHEHHIA; aHATM3UPOBATh TPUYMHBI
N 3aKOHOMCPHOCTU HU3MCHCHUIA CBOHCTB XHUMHYECKHX DJJIEMEHTOB M HX CO@}II/IHGHI/Iﬁ, oOactu



NPUMEHEHHUS BaXHEUIIMX MX HUX; MOHMMATh OOIIME 3aKOHBI MPHUPOJBI M MPOUCXOIAIINE B HEU
XMMHUYECKHE SBJICHHUS U IPOLECCHl; MPUMEHATh XUMHUYECKHE 3aKOHbI B KOHKPETHBIX OOJIACTSIX
HAYKU ¥ TEXHHUKH, 00ECTIEUNBast IPU ITOM OXPaHy OKPYKaroIIei cpeibl

2. CTPYKTYPA YYEBHOI'O ITPE/IMETA

JlucuuminHa u3y4aeTcsi B TEUEHUE OJHOTO CEMECTPA.

OOm1ast TpyI0EMKOCTh TUCHHUILUIMHBI COCTaBiIsseT 72 4aca. VX pacrpezesieHue Mo BHIaM
paboT mpeacTaBIeHO B TaOIHUIIE:

Buabl y4eOHbIX 3aHATHH M pa00THI 00y4ar0 M XCH prnoeMﬁngb Beero,
O01mas Tpy10eMKOCTh Y4eOHOI0 peaMeTa 72
O0beM padoThl 00yYaIOIIMXCSI BO B3aHMOAECTBHH C 54
npenojgaBareseM N0 BUAaM yueOHbIX 3aHATHI (Bcero), B T.4.:
JIEKIIUU 24
1a00paTOpHBIC 3aHATHS 14
[TpakTnueckoe 3ausiTue/ ceMuHap/ ypok 14
NunuBuyanbHbIA TPOEKT -
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 MO3HaHUSA OKPYXKArOLIETO YceTHBII onpoc
10),11) MHpa U UX HCNOJb30BaHHe. Poip sKcriepuMeHTa u
TEOPUH B TO3HAHUU XUMHUHU. MOJEIUpOBaHKE
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.Bo3zeiicTBUe ~ XMMHUYECKHX  BEIIECTB  Ha
3JI0pOBbEYEIIOBEKA U OKPYKAIOIIYIO CPENY.
JlaboparopHast pabota Nel. TexHnuka 2 BrinosiHeHue 3aganuiina
0€30MMacHOCTH U OCHOBHBIE ITpaBHJia pabOTHI B naboparopHoiil padore.
XUMHUYECKOH J1abopaTOpHH.
CamocrosTenbHas paboTa 1 | CamocrosiTensHOE U3yYeHHE
y4eOHBIX MaTepHaJIOB
Tewma 2. CtpoeHune aToma U NEPUOJUIECKUN 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 B3aHMO/I€iiCTBHH C E
npenoaaBaTejieM lg
(=3
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 = : (<0} o
3J1eMeHT = S
NPOrpaMMBbI
3. Ilepumogmyeckuii 3akOH U TepUOIUYECKAs
cucrema XUMUYECKHUX 3JIEMEHTOB JAN.
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
XuMH4eckux 3neMeHToB /.M. MeHaeneena.
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
Tema3. Xumuueckas CBS3b. 2 Jlexums-nuckyccus
1. Xumundeckas cBsi3b. BaneHTHOCTS. YCTHEBIH 0mpoc
2),5)
2. MloHHas cBs3b.
OK'I, OK'Z, OK- i EOBaHeHTHaﬂ CBsI3b.
3, OK-4, OK-5, |4 MerTaminieckas CBssp. }
OK-7 5. MexXMOoJIeKyIsIpHbIE B3aUMOJICHCTBUS.
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. CriocoObl BBRIpOKEHHS KOHIIGHTpAIlUU (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 lg
(=¥
Z ®DopMBI TEKYIIero KOHTPOJIS
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 So | &of E P yr P
. ] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIeTeHIIHIi, Coaep:xanne y4eGHOro MaTepHaJia o) 5| o 5| B
y = o .| 9 cpelacTBa)
dopmupoBanuio = E Z|EE|
=]
KOTOPBIX g g-é =5
CrocoGcTByeT S e s | 85| S
g = : £ [
3J1eMeHT = S
NPOrpaMMBbl
KOHIIEHTpaIlUHU (COCTaBa) pacTBOPOB.
DIIEKTPOIUTHI u ANEKTPOJIUTUYECKAS
nuccounanyd. I uaponns conei.
XVMMHYECKNE UCTOYHHUKH JIEKTPUUECKON IHEPTHH.
DNeKTpOHbIE NOTEHIIUANIBI. DJIEKTPOJIN3.
CamocrosrenbHas pabora 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. Krnaccudukamuss  XUMHUYECKHX  pEaKIUM.
3 'O’K 4 ) (SK 5' Durponust. Karanus. PaBHoBecue. OOpaTuMOCTb.
’ o ~1 | 2. OKUCIIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
OK-7
[IpakTuueckas padora Ned Ou3nKo-XxUMHUYECKHE 2 CobecenoBanue
3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii. OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMHYecKHX npoueccoB.Knaccupukanus
XUMHUYECKUX peakuui. DHTponus. Karanus.
PaBnoBecue. O6paTUMOCTh. OKUCIUTENBHO-
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 coequHeHmnil. Kinaccuduxamnus 1 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 HeMeTai1oB.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
. ® Z e z & o) (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIEeTEeH M, Conep:kaHue y4e0HOro MmaTepuajia = =7 | 27| 3 o)
¢opMHpOBaHUIO = E E = 8 E
KOTOPBIX = 25| ¢ = | g
CIOCOGCTBYET = S s | & =| €
3JIeMEHT = =S
NPOrpaMMBbI
4. Tloarpynmna azota u ¢ocdopa.
5. DaeMeHThI MOATPYIIBI KUCIOPOAA.
1. XuMu4eckue CBOMCTBA raJlOr€HOB
2. [onydeHue ranoreHoB
3. [IpuMeHeHune rajoreHoB
[IpakTnueckas paboTaNe5. OxucnauTenpHo- 2 CobecenoBanue
BOCCTAaHOBUTEIIEHBIC CBOICTBa TUTTAIHBIX
HemeTaioB. OOIMas XapakTepHCTHUKA TJIaBHBIX
TOJITPYIITT HEMETAJJIOB Ha npuMepe
rajoreHoB.Bonopo. Obmas
xapakTepucTtuka.Boma " TIEPOKCH]T
Bosopoa.Iloarpynmna yriaepojaa u
kpemuus.Ilonrpynmna azora u ¢pocdopa. I1aeMeHTbI
MOJTPYIIBl  KUCIOpoJa. XMMUYECKHE CBOMCTBA
ranoreHoB [lomyuenmne ramoreHoB IIpumeHneHune
raJIOTeHOB
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHaJIOB
2), 8) Tewma 8. BoccTaHoBHUTENbHBIE CBOMCTBA METAJIOB. 2 Jlexums-TuCKyccHst
1. CBolicTBa MIETOYHBIX METAIUIOB. YCTHEBIH 0mpoc
2. llenouno3eMenbHBIE METAILIHI.
OK-1, OK-2, OK- | 3 ¥ yvmueckue 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.CBOMCTBA ILIETOYHBIX
MeTaioB. lllenouno3emenbHbIE
MeTaJuTbl. XUMUYECKHE CBOMCTBA AIFOMUHUSA, Oopa
U ap. MeTauioB.] TaBHbIE EPEXOAHbIE METAILIHI,
UX XapaKTepUCTHUKA.
CamocrosTenbHas padoTa 1 | CamocrosiTensHOE U3yUeHHE
y4eOHBIX MaTepHajoB
Tema 9.Knaccugukarus 1 HOMEHKIATypa 2 Jlexuus-gucKyccus
2),4),9) OpraHUYeCKHUX coeNMHEHNN.CTpYKTypHas TEOpHs VYeTHbI onpoc
OK-1, OK-2, OK- | ~ OCHOBa OPraHMYECKON XUMUU
3, OK-4, OK-5, 1.Oprannueckas XHMUS. Knaccudukanus
OK-7; TIK-2.3 OpPraHMYECKUX COEAUHEHUH.
2. HomeHknatypa opraHM4eCKMX COEIUHEHUI.
3. Teopust cTpoeHUsT OPTaHUYECKUX COCTUHECHHM.
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
Koasi HaumeHoBaHue pa3jiesioB, TeM Q Sol 2o E PopMEI TEKYILET0 KOHTPO.IS
KOMIIeTeHIIHIi, Conep:kaHue y4e0HOro MmaTepuajia B Z8 | 8 5 % (HaHMCHOBAHHE OLICHOHOTO
(bopMupoBaHIO 5 E Eﬁ E g E cpencTBa)
KOTOPBIX = =g | g &| B
cnocoGerByeT = S s | &5
3JIeMeHT = =S
NPOrpaMMbl
[Ipaktuyeckas pabora Ne7.Knaccudukamms u 2 CobecenoBanue
HOMEHKJIaTypa OpraHUYeCcKuX COEIMHEHUH.
CtpykTypHass Teopusi — OCHOBAa OPIaHUYECKOM
XUMUH. Knaccugukarus OpPraHUYECKUX
COCIMHEHU. Opranuyeckas XUMUS.
Knaccudukanuss ~ OpraHMuecKuX  COECTUHEHUH.
Homenkiarypa ~ opraHmyeckux COCIMHECHU.
Teopust CTpoeHMsI OpPraHMYECKMX COEIUHEHUH.
N3omepus OPraHUYECKUX COEMHEHHUI.
XapaKTepUCTUKA OPraHUYECKUX PEAKIIHM.
IIpo¢deccnonaibHO-OpHEHTUPOBAHHBbIE
NpPaKTHYeCKHUe 3a1aHHs 110 TeMe.
XuMmusi B ObITY U TPOU3BOJCTBEHHON
NesaTenbHOCTH YenoBeka. Kiaccudukamus u
HOMEHKJIATypa OPraHMYeCKUX COeAMHEHUH.
CrpykTypHas Teopusi — OCHOBA OpraHU4eCKON
XUMHAA
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
2),4), 8) Tema 10. YraeBoaopoas! 2 JIeKIMsI- TUCKYCCHST
1. AnkaHsl. VYcerHblil onpoc
2. llukioankaHbl.




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 MaTepHalioB
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-XMMHYECKHE
OK-7 CBOMCTBA  BBHICOKOMOIIEKYJIIPHBIXCHHTETUYECKUX
COCIMHECHUM.
CamocrosTenbHas padboTa 2 CamocrosiTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
UTOTO | 24 14 14 18




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

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

@opMBbI M KPUTEPHH TeKYyIIero KOHTPOJIS YCIIeBAeMOCTH
(TexHosIorMYecKkas kapTa A cryreaTtoB OUHOU ®OPMbI OBYUEHMUSA)

@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 3aHITUIX, 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 JUCHMILIAHbBI
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

VY4ueOHblil mpeaMeT peann3yercs IMOCPEACTBOM IIPOBEAEHUS KOHTAKTHOM pPaboThl C
oOyyaromuMucs (BKJIHOYas IPOBEAECHNUE TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH) U TPOMEKYTOUHOM
aTTeCTallMH.

KonraktHas paboTta MOXET OBITh ayIUTOPHOM, BHEAYAUTOPHOMU, a TAKXKe MPOBOJUTHCS B
3JICKTPOHHOM WH(MOpPMAIIMOHHO-00pa3oBaTelbHONU cpene yHuBepcutera (gaiee - DHOC). B
CIIy4ae MPOBEJEHUS YacTH KOHTAaKTHOH paboTel mo muctmmuinHe B DMMOC (B COOTBETCTBUU C
pacnucaHueM y4eOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTaKkTHOH padota B DMOC sKBHUBaJICHTHA
ayJIUTOpPHOM pabdoTe.

[IpenonaBaHre  TUCHMIIMHBI ~ BEIETCS C  NPUMEHEHUEM  CIEAYIOIIUX  BHUJIOB
00pa30BaTeNbHbIX TEXHOJIOTHIA:

-0aJIbHO-PEUTHHIOBAsE TEXHOJIOTHSI OLICHUBAHUS;

- 9JIEKTPOHHOE O0yUCHUE;

- mpo0eMHOe 00yUYeHHE;

- IPOEKTHOE O0yUYEHUE;

- pa300p KOHKPETHBIX CUTYAIHH.

Jnist OLleHKH 3HAHW, YMEHUH, HAaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHIIUH TI0
JUCLUIUIMHE MpUMEHsieTcs 0alllIbHO-PEHTHHIOBAs CUCTEMa KOHTPOJIS U OLICHKH YCIeBAaeMOCTHU
CTYAEHTOB. B 0CHOBY 0asIbHO-PEUTHHTOBOW CHCTEMBI MOJIOKEHBI IPUHIHUIIBI, B COOTBETCTBHHU C
KOTOPbIMH (POPMHMPOBAHUE PEUTHHIra CTYAEHTAa OCYLIECTBISETCA B XOJ€ TEKYILEro KOHTPOJIL
ycrieBaeMocTH. MakcuManbHOe KoJm4ecTBo 0amioB B cemectpe — 100.

Ilo uroram Tekymiel ycreBaeMOCTH CTYJIEHTY MOKET ObITh BBICTABJIE€HA OLIEHKA II0
IIPOMEXKYTOUHOM aTTecTalliy B COOTBETCTBUM 3a HaOpaHHBIMU 3a ceMecTp Oamiamu.CTyneHTam,
HaOpaBILIUM B X0JI€ TEKYILIEr0 KOHTPOJIs yCIeBaeMOCTH Mo aucuuiuinee ot 61 go 100 6amioB u
BBIMIOJHUBIIMM BCE 00S3aTelbHbIE BU/bl 3alVIAHMPOBAHHBIX Y4E€OHBIX 3aHATUN, MO PELICHUIO
npernojiaBatenss 0e3 MPOXOXAEHUS NPOMEXKYTOYHOM aTTecTallud BBICTABIISETCS OLEHKAa B
COOTBETCTBUU CO IIKAJION OLEHKU PE3yIbTAaTOB OCBOCHUS TUCIUIINHBI.

PesynbraT 00yuenns cunraercsi ¢(popMUpPOBAHHBIM (NMOBBILICHHBIN YPOBEHb), €CIU
TEOPETUUECKOE COZIepKAHUE Kypca OCBOCHO MOJTHOCTBIO; MIPU YCTHBIX COOECEIOBAHUAX CTYIEHT
UCUEPIIBIBAIOILE, TOCIIEI0BATENbHO, YETKO U JIOTHYECKU CTPOMHO M3J1araeT yueOHbI MaTepua;
CBOOOJHO CHpaBIISETCS C 3aJayaMy, BOIPOCAMU U JAPYTUMHU BUIAMH 33JaHUM, TpeOyroIMX
IIPUMEHEHHUS 3HaHWM, HCIIOJIb3YET B OTBETE JONOJHUTENBHBIN MaTEpUa; BCE IPELyCMOTPEHHbIE
paboueil yuyeOHOI mMporpaMMoi 3aJaHMsl BBIOJHEHbl B COOTBETCTBUU C YCTaHOBJIECHHBIMU
TpeOOBaHUSAMH, CTYACHT CIIOCOOCH aHAJIU3UPOBATh IOJNyYEHHbIE pe3yJbTaTbl, IPOSBISIET
CaMOCTOSITENIbHOCTh IIPU BBIMOJHEHUU 33JaHUN, KaueCTBO HX BBIMOJHEHMSI OLICHEHO YHCIIOM
6amtoB ot 86 1o 100, 4TO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(OPMHPOBAHHOCTH
pe3yabTaTOB OOYUEHHS.

PesyabraTr 00yueHusi cuuraercs c(OPpMHMPOBAHHBIM (IIOPOTrOBbI 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 JPYTUMHU BHUAAMU 3aJaHUM, TpeOyroIIMX NpHUMEHEHUs 3HaHUM; Bce
IpeIyCMOTpEeHHBbIe paloueil y4eOHOW MmporpamMMmoi 3a7aHus BBINOJHEHBl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHAIU3UPOBATh MOJYUYEHHBIE PE3YIbTAThI;
IIPOSIBIISIET CAMOCTOATEIBHOCTD IIPY BBINOJIHEHUH 33JJaHUM, KaU€CTBO UX BBIIIOJIHEHUS OLIEHEHO
yucioM OamoB oT 61 10 85,9, 4TO COOTBETCTBYET MOPOTrOBOMY YPOBHIO C(POPMHPOBAHHOCTHU
pe3yIbTaToOB OOyUEHHUS.

Pesyabrar o00ydeHusi cumTaercsi Hec()OPMHUPOBAHHBIM, €CIM CTYIEHT IMpH
BBINOJIHEHUH 3aJaHUi HE JIEMOHCTPUpPYET 3HaHUM y4eOHOro marepuaia, JOMyCKaeT OUIMOKH,
HEYBEpEHHO, C OONBUIMMH 3aTPYJAHEHUSMU BBINOJIHSAET 3aJaHUS, HE JIEMOHCTPUPYET



H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BbIITOJIHCHHBIX 3aIIaHI/Iﬁ HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KAYECTBO MX BBIMIOJIHEHHSI OLIEHEHO YHCIOM 0aJuIoB HUKE 61, YTO COOTBETCTBYET
JIONIOPOTOBOMY YPOBHIO.

5.2.MeTonnueckne yka3aHusi A 00y4aroIIUXCsl MO OCBOCHMIO JAUCHMILUIMHBI HA
3aHATHAX JEKIHOHHOI0 THIIA

JIeKIMOHHBI KypC IpEAIoJaracT CUCTEMAaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOIPOCOB TEMAaTHYECKOI0 IJJaHa. B Xoje JEeKUMOHHBIX 3aHATUH pacKpblBaOTCs 0a3oBbIe
BOMPOCHI B paMKax KaKAOH TeMbl TUCHMILIMHBL OO0O03HAYarOTCS KJIIOYEBBIE ACHEKTHI TEM, a
TaKXe JeJaroTcs aKIEeHThl Ha Haubojee CIOKHBIE M BaXKHBIE IIOJIOKEHHUS H3y4yaeMoro
MaTepuaia. Marepuaibl JEKIUI ABISIOTCS ONOPHOM OCHOBOM /1JIsl TOATOTOBKH O0ydaronmuxcs K
IPAaKTUYECKUM 3aHATUSAMHM BBIIIOJHEHHUs 3aJlaHUil CaMOCTOATENbHOW paldoThl, a Takke 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)OPMIICHHBIM OTYETOM I10 HEH TOJICHKHUT 3aITUTE MPEIoaBaTeIo.
[Ipu onleHMBaHKU 71a60OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIICE:
— Ka4eCTBO BBIMOJIHEHUS SKCIECPUMECHTAIBHO-TIPAKTUYECKOW YacTH pabOThl M CTENEHb
COOTBETCTBUS Pe3yIbTaTOB PAOOTHI 33JAHHBIM TPEOOBAHUSM;
— KadecTBO OOPMIICHHS OTYETA 10 PaboTe;
— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MIPH 3aIIUTE PAOOTHI.

5.4. MeToanueckue yKazaHus M0 CaMOCTOSITEJILHOI padoTe 00yyaomuxcs

CamocrosiTenbHast pabora oOecriednBaeT MOATOTOBKY OOydaromlerocs 3a04HON (hopmbl
0o0y4YeHMsI K ayJUTOPHBIM 3aHATUSAM U MEPONPHUATHAM TEKYLIEro KOHTPOJIS M MPOMEXYTOUHOMH
aTTeCTallMi MO MW3y4aeMOW AUCUUIUIMHE. Pe3ynbTaThl ATOM MOATOTOBKH MPOSIBIAIOTCS B
AKTUBHOCTH O0YYaIOILIErocsl Ha 3aHATUSAX U B KAUECTBE BBHIIIOJHEHHBIX MPAKTUYECKHUX 3aJaHUN U
Ipyrux (GopM TEKYIIEro KOHTPOJIS.

[Ipu BBIMOJHEHUH 33AaHUN JJII CAMOCTOSATENIbHOW pabOThl pEKOMEHIyeTcsl IpopaboTKa
MaTepUaIOB JIEKIMM IO KaXJOM NPONMJAEHHOM TeMe, a TaKKe H3y4eHHE pPEKOMEHAYEMOH
JIUTEpaTypsl, IPEACTaBICHHOMN B Paznene 6.

B nponecce camocrosiTenbHOM pabOThl MPU U3YYEHUU IUCHUIUIMHBI CTYJIEHTBI MOTYT
UCMOJb30BaTh B  CIEUUAIM3UPOBAHHBIX  AyIUTOPHUSIX s CaMOCTOSITEIbHOH  paboThI
KOMIIBIOTEPBI, 00ECTIeUNBAIOLIEMY JOCTYI K IPOTPaMMHOMY O00€CTI€UeHUI0, HEOOXOJUMOMY IS
U3y4YeHHs! TUCIMILIMHBIL, a TAKXKE JOCTYIM Yepe3 WH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«HTEpHET» K DIIEKTPOHHON MH(OpMAIIMOHHO-00pa3oBaTenbHOU cpeae yHuBepcurera (DMOC)
U 2JeKTpoHHON OubmnoreuHoir cucteme (OBC), rae B AJIEKTPOHHOM BHJE PACHOIAraroTCs
yueOHble U Y4eOHO-METOAMYECKHE MaTepHalibl, KOTOpPble MOTYT OBbITh HCIOJIb30BAaHbI MJIs
CaMOCTOSITENIbHOW PabOThI IPU U3YUEHUH TUCIUIUIMHBI.

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 :
ITpocsemenue, 2011. - 159 c. : wi. - B npun.: CD-ROM Dnexrpon. npwi. 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 HeopraHuuyeckas XMMHS B CXEMax, PUCYHKax, TaOIHIIaX,
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. : un. — (Beiciiee 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 : 3IeKTpOHHBIM.

5. Endumos, B. Y. OcHoBbI 00111e#1 XUMHH : y4eO. mocodue isi By30B [0 XUMHKO-TEXHOJL.
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 gocryma: 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'. Banos, 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 goctymna: amis
aBTOpU3. MOJI30BATEINIEH. - TEKCT : AIEKTPOHHBIN.

8. Cracp, H. ®. CnpaBouHuK 10 00mIei 1 HEOPraHMYECKOW XUMHUH. Y4eOHOe Toco0ue s
npuKiIaaHoro 6akanaspuara : yue0. mocobue / H. @. Cracs ; Ham. uccnen. Tomckuil noaurexH.
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 / U. 1. 3vixoBa, JI. B. Haiimymmaa, M. I1. Tlpokymkuna, O. FO.
[lep6axoBa. - Kpacnospck : Cubupckuit ¢enepanbubiii ynusepcuter, 2021. - 180 c. - URL:
https://znanium.com/read?id=432839 (mara obpamienus: 29.08.2024). — Pexxum goctymna: ams
aBTOpH3. noss3zoBareneit. — ISBN 978-5-7638-4490-0. — Tekcrt : 37eKTPOHHBIH.



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.
1oJib30BatTeseil. — 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(natra 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. [IporpamMHoOe oGecrieyeHue

HNudopmanmonnoe odecrieyeHney4eOHOronporecca no JTUCHUIUIMHE OCYHIECTBIISETCS C
MCII0JIb30BaHUEMCIIEYIOIIErONPOrpaMMHOroo0eciedeHust  (JIMIEH3UOHHOTO M CBOOOJIHO
pacnpoCTpaHsIeMOro), B TOM YHCJIE OT€YEeCTBEHHOTO IPOU3BO/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 OCYHECTBJIIEHUA OBPA3OBATEJIBHOI'O IMTPOLHECCA 110 YYEBHOMY
HPEIAMETY

CrnenanbHble OMEIIEHHS MPEJICTABIAIOT CO00N ydeOHble ayJUTOPUU AJISI TIPOBEICHHUS
3aHATHH BCEX BHJIOB, MPEAYCMOTPEHHBIX O0pa30BaTEIbHOW MPOrpaMMoil, B TOM 4HCIE
IPYNIOBBIX M HHIUBUIYAJIbHBIX KOHCYJbTALMH, TEKYIIEro KOHTPOJS U IMPOMEXKYTOUHOM
aTTecTalliy, a TaK)Ke MOMEIIEHUs JUIsl CaMOCTOATEIbHOU paboThl, MacTepckue U jgabopaTopuu,
OCHAIIIEHHBbIE O000pYyIOBaHMEM, TEXHUYECKUMH CpeACTBaMH OOydeHHs M MaTepHajaMu,
YUUTBHIBAIOIIMMH TPeOOBaHUS MEXTYHAPOIHBIX CTaHAAPTOB.

3aHATUSA JeKIMOHHOI0 THNA. Y4eOHbIE ayIUTOPHH JUIS 3aHATHH JEKIMOHHOTO THIIA
YKOMIUIEKTOBaHbl MeEOENbl0 M TEXHMYECKHMHU CpeACTBAMHM OOy4YeHHUs, CIyXKallUMU s
npefcTaBieHus  yuyeOHoll  uHpopMmanuM  (CTallMOHAapHblE WM  TNEPEHOCHbIE  HAaOOPHI
JEMOHCTPAIIMOHHOTO  00Opy/noBaHUsl (IPOEKTOp, OJKpaH, KOMIbIOTEP/HOYTOYK), ydeOHO-
HarjsiiHple 1ocoOust (Mpe3eHTalu Mo TeMaM JIeKIMii), obecreunBarolue TeMaTH4YecKue
WUTIOCTPAINK, COOTBETCTBYIOIINE JAHHON MporpaMme TUCIUIUIUHBI.

IIpakTuyeckue 3aHATHA. (19 NpoBeleHMS NPAKTUYECKUX 3aHATUH HCHOJIb3YETCs
yueOHasi ayluTOpusl, YKOMIUIEKTOBAaHHBIM MeOeNbl0 M TEXHUYECKHUMH CpeICTBAaMU OOYyYEHHS,
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, nUneTku (20-25 ™), NpOOMPKH, CTEKISHHBIE TPYOKH,
CIIUPTOBKA, TEPMOMETPHI, TEXHUYECKHE BECHl C PA3HOBECAMHU, IITATUB, XMMUYECKUE CTAKAHBI;
peaKTUBBI,BOJsIHAS OaHs, cekyHnomep,npudopKunna,yamxu [lerpu.

IIpome:xxyToyHnass arrecrauus. {11 NpoBEACHUS IPOMEKYTOUYHOM aTTECTAlUU 10
JTUCIUIINHE UCTIONB3YIOTCS KOMITBIOTEPHBIE KJIaCChl, OCHAILIIEHHbIE KOMIIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO TOAKIIOUEHUsI K ceThu VHTepHeT M oOecredeHHeM JIOCTyNa B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00pa30BaTEIbHYI0 Cpedy YHUBEpPCHUTETa W/UIU y4deOHble ayIuTOpHH,
YKOMILUIEKTOBAaHHBIC MEOEIIbI0 U TEXHHYECKUMU CPEICTBAMH O0yUYCHHUS.

CamocrosiTesibHast padora. [lomemeHuss s caMOCTOSITENIbHOM pabOThl OCHAIIEHBI
KOMIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO MOJAKIIOUEHHS K ceTH «MHTEepHET» U NOCTYIIOM K
JJIEKTPOHHONW HMH(POPMAIIMOHHO-00pa30BaTeIbHON cpefe yHuBepcuTeTa. i opraHusanuu
CaMOCTOSITENILHON pad0ThI 00YJAFOIIMXCS UCTIOMB3YIOTCS:

KOMITBIOTEPHBIE KIJIACChl YHUBEPCUTETA,

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

DJIeKTPOHHAA uHopManNoOHHO0-00pa3oBaTeJIbHAs cpeaa YHHBepCHUTETA
(QNOC).Kaxapriio0yuaronuiicsIBTe4eHUEBCETONEePH01a00 yueHN100eCTIeYeHIH IMBU 1y alIbHBIM
HEOTPAHUYEHHBIM JIOCTYIIOM K 3JEKTPOHHOM WHOOPMAIMOHHO-00pa30BaTEIHLHOM Cpelie
yauBepcuteta (QUOC) http://sdo.tolgas.ru/ u3 mo6o0ii TOYKH, B KOTOPOW HMeeTcs AOCTYI K
MH(OPMaLlMOHHO-TEICKOMMYHUKAIIMOHHON ~ cetn  "VHTepHer", 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
00pa30BaTENbHOIO POLECCa MHBAJIWOB U JIULl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBS, B
TOM 4YHCJIEe JJs AUCTAaHLMOHHOro o0ydeHus. st atoro TpeGyercst 3asBIE€HUE CTyAEHTa (ero
3aKOHHOT'O IIPEJICTABUTENSA) U 3aKIIOUYEHUE IICHMXOJIOrO-MEAMKO-TIEarornuyecko KOMHCCHUU
(IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOSHUS IMCLUUIIIMHBI IOIOJHUTENIBHO OTHOCSTCS:

1) 1t cliernbIX, CIa0OBUAAIIMX 00YUYaIOMUXCS:

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

2) A TIIyXHX, C1a00CbIIIAIINX, TO3AHOOMIOXIINX 00YyYarOIUXCs:

- 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 PECypCaMiu JEKCHKH M (DPa3eooruu s3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPAaTYpPHOTO s3blKa, HOPMaMH pPEUEBOIO ITHKETA; IMPHOOpETeHue
ONbITa MX MCIOJb30BAaHUS B PEUYEBOM U aIbTEPHATUBHON KOMMYHUKATHBHOH IPAKTUKE IPU
CO3JIaHUM YCTHBIX, MMCbMEHHBIX, aIbTEPHATUBHBIX BBHICKA3bIBAHUHN; CTPEMJICHHE K BO3MO>KHOCTH
BBIPa3UTh COOCTBEHHBIE MBICIH U YyBCTBa, 0003HAYUTH COOCTBEHHYIO ITO3UIIHUIO.

B cinyyae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOpOBBsl (110 3asBJICHHUIO OOYYAIOIIErocs) a JUisi WHBAIHJIOB TakkKe B
COOTBETCTBUH C WHJIMBUAYAJILHOU MPOrpaMMOM peadMIUTAIIMK WHBAIK A, MOTYT IpeIIaraTbCs
CJIEAYIONIME BAPHAHTHI BOCHPUATHS y4eOHOW HMH(OpMAIMKM C Y4€TOM HX WHAWBUIYATIbHBIX
NCUXO(PHU3UUECKUX OCOOCHHOCTEH, B TOM YHCJIC C MPUMCHEHUEM DIICKTPOHHOTO OOyuYeHHs U
JTUCTAaHIIMOHHEBIX TEXHOJIOTHH:

- JUIs JUI] C HapyIICHUSMH 3pPCHHS: B IEYaTHOW (OpME YBEITHMUYEHHBIM MIpUGTOM; B
dbopme SIEeKTPOHHOTO JOKYyMeHTa;, B ¢opme ayauodaina (mepeBoj] yueOHbIX MaTepuaioB B
aynmuodopmar); B medaTHOW (opme Ha s3bike bpaiins; WHIUBUAYyanbHbIE KOHCYIBTAIUU C
IMPUBJICYHCHUEM TPI(l)J'IOC}’p)IOHGpGBO}ILH/IKa; HHAWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTallluH.

- AN JUI ¢ HAapyIIEHUSMU CcIyxa: B medaTHoW ¢opme; B (opMe DIEeKTPOHHOTO
JOKYMCHTA, BUACOMATCpHahbI C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTallUN C IPUBJICUCHUEM
CypAOTNEpPEeBOIUNKA; MHAUBHUIyalbHBIE 3a/IaHUSI U KOHCYJIbTAIIUU.

- JJIid Jdn ¢ HapyICHHAMHA OIIOPHO-ABUIATCIBHOIO ariIiapara: B evyaTHOHU q)OpMC; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaiina; WHANBUAyaIbHbIE 3aJaHUS H
KOHCYJIbTallhH.



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

9.1. OIIeHO‘lHLIe MaTepHaJIbl IJISl TEKYIIECI0 KOHTPOJIA YCII€EBA€EMOCTH

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 | TMEpUOAMYECKAs CHCTeMa XUMHUUYecKuX oanemeHToB J[.M.
Meunneneesa.

[TpakTrueckas padora No2
Tema: Xumnueckast CBSI3b.

1. Xumnueckas cBsI3b. BaJleHTHOCTS.

2. UonHas cBsI3b.

3. KoBaneHTHas CBS3b.

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. CriocoObl BhIpayKE€HUSI KOHIIEHTPAIUH (COCTaBa) pacTBOPOB.

4. DNEeKTPOIUTHI U ANEKTPOIUTHYECKAs UCCOLMALIUS.

5. I'maponus conen.

6. XMMHUYeCKHe UCTOYHUKHU AIIEKTPUUYECKON SHEPTUH. DIEKTPOIHbIE TOTEHIIUAIBI.
7. DNEKTPOIU3.

[TpakTrueckas padota Ne4

Tema: ®U3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIINNA

1. Knaccudukanus xumuyeckux peakuuid. Jutponus. Karanus. PaBHoBecue. O6paTuMocTb.
2. OKUCIIUTENIbHO-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.

. Iloarpynna yriepoaa u KpeMHUS.

. [Toarpynmna azora u ¢ocdopa.

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

. [IpuMeHeHne ranoreHoB

W= D 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 TIEPEXOAHBIC METAJUIBI, UX XapaKTEPUCTHKA

[TpakTrueckas padota Ne7.

Bapuaunt npogeccuoHaIbHO-OPUEHTHPOBAHHOIO MPAKTHYECKOT0 3aJaHUS.

XuMus B OBITY U TPOU3BOJCTBEHHON JesATEIbHOCTH YesioBeka. Knaccudukanus u
HOMEHKJIaTypa OpraHuYecKux coeAnHeHu. CTpyKTypHast TEOPHUSI — OCHOBA OpPTraHUYECKON
XUMHH

1.Oprannyeckas xumus. Knaccudukanusi opraHuuecKux CoeIuHEHUH.
2. HoMeHkaTypa OpraHm4eckux COeIMHEHUH.

3. Teopus cTpoeHHs] OpraHUYECKUX COCTUHEHHUIM.

4. 3omepust OpraHUYeCKUX COCTUHECHUMN.

5. XapaKkTepucTHKa OPraHUYECKUX PEaKInil.

9.1.2. TunoBsble 3a1aHuUS 1JIs1 JTA0OPATOPHBIX padoT

Jlabopatopnass pabora Ne 1. TexHuka O€30MaCHOCTHM ¥ OCHOBHBIC TIIpaBWia pabOTHl B
XUMHUYECKOH 1abopaTopuu.

1. U3yuntpoburue npasuia paboThl B XAMHUYECKON JTa00OPaTOpHH.

2.03HaKOMHTbCS C TEXHUKOM O€30MaCHOCTM M MepaMu IMPEeJAOCTOPOXKHOCTH Npu padoTe B
XUMHUYECKOH abopaTopuu.

3. I3yunTh TeXHUKY Ja0OpaTOPHBIX pabOT U 000pyIOBaHHE

4. O3HaKOMHTBHCS C XUMHUYECKOH MOCY10i 1 000PYJOBAHUEM.

5. I3yunts npaBuia paboThl ¢ XUMUYECKMMHU PEaKTUBAMU

6. I3yunTh mpuéMBI OKa3aHHs IEPBOM MIOMOIIH MTPA TEPMUIECKUX U XUMHUIECKUX 0)KOTaX.

7. Caenatb BBIBOJBI IO paboTe.

JlaboparopHnas pabota Ne 2. [TomyueHue u CBONCTBAa HEOPTaHUYECKUX COETMHEHUN

1. H3yuuth cBoiicTBa cieayromux paszaenoB - Kiaccudukanus u HOMEHKIATYpa HMPOCTHIX U
CIIOXKHBIX BellecTB. [lomyuyeHne M XMMHUYECKUE CBOWMCTBA OKCUIOB, OCHOBAHUMU, KHUCIOT U
cojei.

2. BpmonHWTH 3amaHus, 3amMcaTh HAONIONEHUS, COCTAaBUTh YPaBHEHUS peakiuii, Ha3BaTh
BEIIIECTBA, CAETIATh PUCYHKH, 3alI0JIHUTh TaOIUILy.

3. AHanm3 pe3ynabpTaToB paboThl, HOpMyTUPOBKA BBIBOIOB

Jlaboparoprass pabora Ne 3. DU3HKO-XMMHYECKHE CBOWCTBA MPEICITbHBIX M HEMPEICITbHBIX
YIJIEBOIOPOOB.

1. U3yuuTh TeopHIio CTpOeHHUs opraHuyeckux coequHeHunit A.M. Bytneposa. Knaccudukaruro
OpraHMYECKUX  COEIMHEHUH:  alMKINYecKue  (HEpa3BETBICHHbIE, DPAa3BETBJICHHBIE) U
UKINYECKHE  COCAMHEHUS  (UIMUIUKIMYECKHE, AapOMaTHYECKHUEe, TeTePOLUKIMYECKHE).
Homenknarypa oprannuyeckux coenuHeHuid. OCHOBHbIE (DyHKIIMOHAJIbHbBIE Ipynnbl. M3omepus
OpraHM4ecKux coequHeHUH. WHAYKTUBHBIK U Me30MepHbI 3(deKTbl 3amecTHTENeH.
Knaccudukanus  opraHuyeckux — peakuui  (peakuuu  3aMeIlleHus, MPUCOETUHEHUS,
SIIMMUHHUPOBAHUS; PAJUKAJIbHBIE W HMOHHbBIE DPEAKLUHU; HYKICO(DUIbHBIE U 3JIEKTPOPHUIbHBIE
peakiuu). AJIKaHbl, aJlKEHbI, aJKWHBI: HOMEHKJIATypa, U30MepHUs, MOIydeHHe, pU3NYecCKue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHUE.



2. BbIMONHUTH 3a7aHud, 3amucaTh HAOMIOACHHUSA, COCTaBUTb YpPAaBHEHHs pEakIMii, Ha3BaTh
BEILIECTBA, CAETAaTh PUCYHKH, 3aII0JTHUTH TaOIHUIy.
3. AHanu3 pe3ynpTaToB paboOThl, POPMYINPOBKA BBHIBOJIOB.

JlaboparopHnas padota Ne 4. ®U3UKO-XUMUYECKUE CBOWCTBA IPOU3BOHBIX YIIIEBOAOPOBOIOB.

1. I3yunTh CTpOEHUE OPraHUYECKUX COEIMHEHUM, BUIbl OPraHUYECKUX COEANHEHUN, OCHOBHbIE
(GYHKIMOHATBHBIE TPYNIBl, HX HOMEHKIATypy. l3omepuss OpraHMYecKHX COEIUHEHUIL.
OnHOaTOMHBIE ¥ MHOTOATOMHBIE CHUPTHI, (DEHOJNIBI: 00INas XapaKTEepHCTHKA, HOMEHKIIATYpa,
U30Mepusi, NOIydeHHe, (U3UYECKHEe M XHMHYECKHE CBOWCTBa, mpuMeHeHue. KapOoHOBEIE
KHACJIOTHI: O0IIas XapaKTepUCTHKA, HOMEHKJIAaTypa, W30MepHs, NojydeHue, (uznueckue u
XMMHYECKHE CBONCTBA, IPUMEHEHHE.

2. BuImosHWTH 3aJaHus, 3aMucaTh HAONIOJNCHUS, COCTABHTH YPABHCHHsS pPEaKIHid, Ha3BaTh
BEILIECTBA, CAETAaTh PUCYHKH, 3aII0JTHUTH TaOIHUIy.

3. AHanu3 pe3ynapTaToB paboOThl, POPMYINPOBKA BBIBOJIOB.

JlaGopaTtopHnast pabota No5. A3oTconepkaiine OpraHnuecKiue COeTUHEHUS.

1. W3yunTh cBOICTBA a30TCOAEPKALIUX OPraHUUYECKUX COCTUHEHUI.

2. BbIMONHUTH 3ajaHud, 3amucaTh HAOIMIOICHUSA, COCTaBUTh YpPAaBHEHMsI peaklil, Ha3BaTh
BEILIECTBA, CAEIAaTh PUCYHKH, 3aII0JHUTH TaOIHUIy.

3. AHanu3 pe3yapTaToB paboThl, GOPMYIUPOBKA BHIBOJOB.

Jlaboparopnas pabota Ne 6. DU3NKO-XUMUYECKUE CBOWCTBA OMOOPTaHHUUECKUX COCTUHEHHMA

1. W3yunth (U3HKO-XMMHUYECKHUE CBOWNCTBA aMUHOB M HUTPOCOCIAMHEHHWH, aMHHOKHUCIIOT U
OCIIKOB.

2. BBINOJHUTS 3a/1aHKs, 3aITUcaTh HAOIIOACHHUS, COCTAaBUTh YPABHEHUS pPEaKInii, Ha3BaTh
BEIIECTBA, CACIIATh PUCYHKH, 3aIIOJTHUTE TAOJIHILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYITHPOBKA BHIBOJIOB.

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

1. I3yunThb rpymniisl MOJIUMEPOB, IIACTMACC U XUMUYECKHUX BOJOKOH.

2. BoinonHuTh 33aHusl, 3aucaTh HaOMIOEHUS, COCTaBUTh YPAaBHEHUS peaKkluii, Ha3BaTh
BEIIIECTBA, CAETIATh PUCYHKH, 3alI0JIHUTh TaOIUILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYIHPOBKA BHIBOJIOB.

9.1.3. TunoBsbie BONPOCHI VI YCTHOTO 0MpPoca

1.  ATOMHO-MOJEKYJSpPHOE YYEHHE, €ro 3HAYeHHEe Ui COBPEMEHHON XUMHH. ATOMBI H
MoJieKysbl. OTHOCUTENIbHBIE aTOMHBIE M MOJIEKYJIIPHbIE MACCHI.

2.  Epununa xonuyecTBa BemiecTBa - Moib. Uuciao ABoraapo. OTHOCUTENbHAsT MOJIEKYJIISIpHAs
Macca BemiecTBa. 3akoH ABoraapo. MomspHbld 00BeM BelecTBa B Ta3000pa3HOM
COCTOSTHUH.

3. Xwumunueckuid snemeHT. M3otombl. [IpocThie BemecTBa Kak (opma CymecTBOBaHUS
9JIEMEHTa B CBOOOJHOM COCTOSIHUH. AJITOTPOIHSL.

4.  CnoxHble BenlecTBa Kak (popma CyIecTBOBaHMS JIE€MEHTOB B XUMHUYECKUX COEAMHEHUSX.
3aKOH TOCTOSHCTBA COCTaBa BeIleCTBA. XHMHUecKas (popMylia Kak OTpa)kKeHHE 3aKOHa
ITOCTOSTHCTBA COCTABA.

5. Ipocreiimme u uctuHHbBIe (Qopmynbl BemecTB. CTpykTypHble (GOpMyibl. 3aKOH CO-
XpaHEHUsI MacChl BEIIECTB.



6.

OcHOBHBIE NOHATHS U BEIUYMHBI B XUMUYECKOW TEpMOJAMHAMUKE. BHyTpeHHss sHeprus,
pa0oTa u sHTaNBNUsA cucTeMbl. [1epBblil 3aKOH TEPMOIUHAMUKH.
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.

30.

CKOpOCTh XMMHUYECKOM peaklM¥ B TOMOIEHHBIX M TE€TEPOTrE€HHBIX CHUCTeMax. BiusiHue
pa3nMYHbIX (DaKTOPOB HA CKOPOCTh PEAKLMU B TETEPOreHHBIX CUCTEMAaX.

@DaxTophl, BIMSIONIME HA CKOPOCTh PEAaKLMM B TOMOTEHHBIX, cucTeMax. PaccMoTpeTh Ha
npuMepax.

Teopus akTuBanuu. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT IPUPOJIbl pEarupyoIIKX BELIECTB
U KaTaJln3aTopa.

Karanus u karanuzaropsl. MexaHusM JeiCTBUs KaTaIu3aTOPOB.

Kunernyeckue npeacTaBieHus 0 XMMHUECKOM paBHOBecuu. OOpaTumble U HEOOpaTHMBbIE
xuMmuueckue peakunn. Koncranra xummueckoro pasHosecus. [Ipunuun Jlelllarense,
@akTOpbl, BAUAIOIINE HA CMELIIEHUE XUMUYECKOTO PABHOBECHSI.

CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUH aToMa. CTpOEHUE aTOMHOIO pa: HYKJIOHBI.
XapakTepucTUKa COCTOSIHHMS JJIEKTpoHa B aToMe. KBaHTOBble uucna, uX (U3NYECKUil
CMBICIL.

Atomusle opbutanu (s-p-d-f-opOuranu). [IpHHIKIIEI 3aI0JHEHHS aTOMHBIX OpOUTAlEii:
IIPUHLMIT HAUMEHbIIIEH SHEPTuH, pasuio ['ynna, 3anper [laymnu.

EMKOCTB 9HEepreTnyeckux ypoBHEH U MOAYpOBHEH. DIeKTPOHHBIE (POPMYIIBI (IPUMEPHI).
KonnuecTBeHHbIE XapaKTEPUCTUKM OCHOBHBIX CBOWCTB aTOMOB: SHEPrusi HOHU3ALNH,
CPOJCTBO K 3JIEKTPOHY, OTHOCHUTEIbHAs 3JIEKTPOOTPUILIATEIBHOCTh M WX HM3MEHEHHUS B
3aBUCUMOCTH OT IOJIOKEHHSI dJIeMEHTa B nepuoaudeckoi cucrteme .M. Menneneesa (Ha
npuMepax).

[leprognueckuil 3aKOH W NEpPUOAMYECKAs CUCTEMA B CBETE€ TEOPHUM CTPOEHHUS aTOMOB.
[lepog4YHOCT, B HW3MEHEHHUU CBOWCTB JJIEMEHTOB (PaauycoB aTOMOB, CTeNeHel
OKHUCJICHUS, METaJNIMYECKUX CBOWMCTB) KaK CJEACTBUE IEPUOJUYECKOTO0 H3MEHEHUS
ANEKTPOHHBIX KOHPUTypaIuii aTOMOB.

OcCHOBHbIE THIIBI XUMHYECKOM CBSI3U: HOHHAsA, KOBAJIEHTHAs M MeTalJIMdyeckas. Xa-
PaKTEpUCTUKU XUMHYECKOU CBSI3H.

Mexanu3mbl 00pa30BaHNsi HOHHOW M KOBAJIEHTHOM CBs3M (0000IIECTBICHIE HECTTAPEHHBIX
ANEKTPOHOB U JJOHOPHO-aKIENTOPHBIN).

[TonstprOCTh CBsi3u. JIOHOPHO-aKIIENTOPHBIN MEXaHU3M OOpa30BaHUsI KOBAJIEHTHOMN CBS3H.
Paccmotpets Ha mpumepax.

[TonspHOCTH CBA3M U MOJIIPHOCTH MOJIEKYJ. MeXMONIeKyIsIpHblEe B3aUMOIEUCTBHUS.
TBepnoe cocrosiHue BemecTBa. ATOMHbBIE, HOHHBIE M MOJEKYJISIPHBIE KPUCTAINTMYECKUE
pemerku. CBOWCTBA BELIECTB € PA3IIMYHBIM TUIIOM KPUCTAINTIMYECKON PELIETKH.
BaneHTHOCTP M CTENEHb OKUCIEHHUS 3JIEMEHTOB B COCIMHEHHSX C Pa3IU4YHbIM THUIIOM
XUMHYECKOH CBSI3H.

OCHOBHBIE  TIOJIOKEHUA TEOPUU  DIEKTPOIMTHYECKOM  Auccouranuu. MexaHus3m
JUCCOLMAIMU BEIIECTB C Pa3jIMUHbIM THUIIOM CBsI3U. ['MiapaTtanusi MOHOB B pPacTBOpaXx.
OO0pa3oBaHue HOHA THAPOKCOHMSL.

Crenenp aucconManiy IEKTPOIUTOB. CHIIbHBIE U cla0ble SJEKTPOJIUTHI. 3aBUCHMOCTD
CTENEHU JMCCOLMALMUA OT KOHIIEHTPAlMM M TPUPOJbl PACTBOPEHHOIO BEUIECTBA H
PacTBOPUTEIISL.

PaBHOBecue B pacTBOpax ciaObIX »dJeKTpoiauTOB. KOHCTaHTa IUCCOIMAIUU  CIIa0BIX
3EKTPOJIUTOB.

Kucnotsl B cBeTe TEOpUHU 3NIEKTPOAUTHUECKON qucconuanuu. CTyneHuyartas AUCCOIUaIus.
Peakuuu oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

OcHoBaHUS B CBETE TEOPUHM JJIEKTPOJIUTUYECKOW auccouuauuu. CryneHdaras Auc-
counanus. Peakiiuu oOMeHa B pacTBOpax 3JI€KTPOIUTOB.

Comu B cBeTe TEOpUHM DIIEKTPOJUTHYECKON aucconuanuu. CryneHdaras AUCCOLMALINS.
Peakunu oOMeHa B pacTBOpax AJIEKTPOJIUTOB.



31. DnexTponuTHUecKas AWCcOIMAIUs BoIbl. MOHHOE Npou3BeneHUE BOJBL. BomopomHbiit
noka3zareinsb. [IIkama pH.

32. Twunponu3 comneil B BOOHBIX pacTBopax. Cirydau ruponun3a (Ha mpuMepax).

33. Cwmemenue paBHOBecus Tuapoiu3a. Poib ruaposvza B OMOJIOTMYECKHX M XHUMHUYECKUX
Iporeccax.

34. Tlonsarue o 6ydepnbix cucremax. Buasl OydepHbix cucreM. bydepHbie CUCTEMBI B JKMBBIX
OpraHusmax.

35. JlucrepcHbIE CHCTEMBI U UX KJIacCU(UKAITHS.

36. McTuHHBIE paCTBOPHI U MEXAaHU3M IPOLIECCa PACTBOPEHHUSL.

37. PactBOopuMOCTh. BiiusiHue pa3inuHbIX akTOPOB HA PaCTBOPUMOCTb. TerioBbie d(PpPeKTh
1pu pacTBopeHuH. HachlllleHHbIE 1 HEHACHIILIEHHBIE PACTBOPHI.

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

39. KoHueHtpanus pacTBOpPOB, CIIOCOOBI €€ BBIPAKEHHUS: MACCOBast JI0JIsI BEIIECTBA B PacTBOpE
Y MOJISIpDHAsI KOHIIEHTPALIMH.

40. KoHueHTpanus pacTBOPOB, CIIOCOOBI €€ BBIPAKEHHUS: MAaCCOBast J0JIsI BEIIECTBA B PAaCTBOPE
Y HOpMaJIbHAsI KOHIICHTPALIUH.

41. Peakuuu wuAyInMe € MW3MEHEHHEM CTeneHu okuciieHus. CocTaBieHUE ypaBHEHUH
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB METOAOM JIEKTPOHHOTO OaaHca.

42. BaxHeilmme  OKUCIWUTEIM W BOCCTAHOBUTENIW.  HampaBieHWEe  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

43. Peakumu 3amerneHusl B BOAHBIX pacTBOpax. BizammopeicTBue METamioB ¢ KHUCIOTaMU U
COJIIMM B BOJHBIX pAacTBOpax KaK OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIA mpouecc. Psp
HaIlpsHKEHUH METaJlIOB.

44, DnekTpoXxMMHUYECKHE Ipolecchl U cucTeMbl. 3akoHbl Papazes.

45. T'anpBaHmyeckuil anemeHT. [IpuMeHeHne railbBaHnYeCKUX 3JIEMEHTOB.

MexanusMm snekTposinsa. DTansl ekTpoiausa. [IpuMmenenue snexrponusa. Peakuum oxkucneHus

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

MOHA Ha aHOJIe

46.Baxkneiiiye Kj1acchl HEOPraHMUECKUX COCTUHEHUM.

47. Teopust CTpOEHUS OPraHUYECKUX COCAUHEHMN. AJKaHbl. I'oMoOIOrnyeckue psasl, H30Mepus

Y HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMHYECKUE CBOMCTBA.

48. Aunkennl. Ankaguensl. ['omonoruueckue psnapl, U30MEpUs M HOMEHKIATypa. MeTomabl

cuHTe3a. XMMUYECKUE CBOMCTBA.

49. AnkuHBl. ANUMIUKIMYECKHE COeIMHEHMA. ['omoioruuyeckue psabl, H30Mepus U

HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMUYECKHUE CBOMCTBA.

50. Apensl. HomeHkiatypa. Meroas!l cuHTe3a. XMMUYECKHE CBOWCTBA.

51. T'mapokcUmpoW3BOAHBIE YTJIEBOJOPOJOB (OJHOATOMHBIE W MHOTOATOMHBIC CITHPTHI,

¢denonsr). Homenknarypa. Metozps! cuHTe3a. XUMHUYECKHUE CBOMUCTBA.

52. Anpaerunsl u keronsl. Homenknarypa. MeToibl cuHTe3a. XMMHUYECKHE CBOICTBA.

53. KapOoHOBBIE KHCIOTBI U HMX HPOU3BOJHBIE (CIOXKHBIE A(PHUPBI, aMU[BI, JIBYXOCHOBHBIE

kucaotbl). Homenknarypa. Meroasl cuHTe3a. XUMHUUYECKHE CBOMCTBA.

54. Awmunsl. Hwutpocoenunenus. J[lmnazocoenunenus. Homenknmatypa. Meroabl cHHTE3a.

XHUMHUYECKUE CBOMCTBA.

55. T'erepouukindeckue coeauHeHus. HomeHkmarypa. MeTtonel cuHTE3a. XUMHUYECKHE

CBOMCTBA.

56. AmuHOKHCIOTHI, menTtuasl U Oenku. Homenkinarypa. Metoabl cuHTe3a. XHUMHYECKUE

CBOMCTBA.

57. Yraesoael. Homenknarypa. Meroapl cuHTe3a. XUMHUYECKHE CBOMCTBA.

58. HyknennoBblie kuciotsel. HoMenknatypa. MeToabl cuHTe3a. XMMHAYECKUE CBOMCTRA.

59. BBICOKOMOJNEKYJSPHbIE CHHTETUYECKHE COEOUHEHHUs (monumepbl). MeToabl CHHTE3a.

XHUMHYECKUE CBOMCTBA.



9.2. OneHo4YHbIEe MAaTEePUAJBI IS IPOMEKYTOUHOI aTTecTaluu

@®opma mpoBeneHHS ~MPOMEKYTOYHOW aTTECTAMM 1O  y4eOHOMY IIpenMeTy:
i epeHIMpOBaHHbI 3aueT (IO pe3yiabTaTaM HAKOMHMTEIbHOTO pEHUTHHra B Qopme
KOMITBIOTEPHOTO TECTUPOBAHUS UJIH B YCTHO - MIUCBbMEHHON (opMe 1o Ouiieram. )

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

Tema 1. OcHoBHbIe MOHATHS U 3akoHBI xumun 1), 3), 6), 9), 10),11) OK-1, OK-2, OK-3, OK-4,
OK-5, OK-7
1. Jlaiite onpeneneHrue HAYKU XUMHUSL.
Ilepen coBpeMeHHON XUMHUEH CTOSIT TPpH 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 YHEPTHH.

©CoNo Ok~ wWN

Tewma 2.CTpoeHue aTroma U eproaudeckuii 3akoH. 2.),7) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. To Takoe arom?

[Inanerapnas moaens crpoenus aroma Hunbca bopa.

OcHOBHBIE MOJIOKEHUS TEOpUU cTpoeHus aroma Humnbca bopa.

KBanToBas Mosiesib CTpOEHHUSI aTOMa.

Kto u xorga otkpsin [lepuonnueckuii 3akoH?

J.1. MeHzeneeB cunTan, 4YTO OCHOBHOW XapaKTEPUCTUKON 3JIEMEHTOB SIBJISIFOTCS.....

Chopmynupyiite [leproanueckuii 3akon MeHeneena.

Haiite coBpemennyo ¢popmynupoBky [leproandyeckoro 3aKoHa.

Nk WN

Tema 3. Xumuueckast cBsi3b. 2), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Yro Takoe XUMHYECKas CBI3b?
Yrto Takoe BaJ€HTHOCTEL?
Yrto TaKkOeHOHHAs CBSI3b?
Yrto Takoe KOBaJIECHTHAs CBA3L?
Kakoii Tun cBsizu B MoJiekyne Bogopoa?
UTto Takoe BOJOpOgHAS CBA3H?
HazoBuTe cX0ACcTBO MEXTy KOBaJICHTHBIMU U METAJUTMUECKUMU CBS3SIMHU.

No gk owd

Tema 4.Bemectno. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. B 3aBHCHMOCTH OT XapakTepa B3aWMOJCHUCTBHS YACTHUI[, OOpa3yIOIIMX BEIIECTBO,
pa3INyaloT YeThIPe arperaTHbIX COCTOSHUS. ... . ..
Pa3J’II/I‘—Ia}OT Ba COCTOSAHUA TBep)II)IX BCIIICCTB...
Kpucraimmmdeckoe COCTOSTHUE XapaKTepU3yeTcs ...

B oTimume ot kpucramummueckux aMopgHbIE BEIIECTBRA. ..
Annorponuei Ha3pIBaKOT. ..

PacTtBOpBI, IpoBOAAILINE JIEKTPUYECKUIN TOK, Ha3bIBAIOTCH. . . . ..
[TpuBeauTe MpUMeEpHI FAEKTPOITUTOB U HEIJIEKTPOIUTOB.

[Tox pnEKTPOAUTUYECKON TUCCOMANEN TOHUMAETCH. . ..

Uto Takoe ruaposin3 coyeu?
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Tema 5. dU3MKO-XMMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX peakiuid 7), 12)

OK-
1.

NG~

9

1, OK-2, OK-3, OK-4, OK-5, OK-7
Pa3znen xumuu, u3ydaromui CKOPOCTH U MEXaHU3Mbl XUMUYECKUX PEaKLIUN, Ha3bIBACTCS

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

Kakue peakiiny Ha3bIBAIOTCS YHIOTCPMUYCCKUMU?

Yro Takoe karanus?

Kakwue BelecTBa Ha3bIBalOT KaTaIu3aToOpaMu?

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

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

Tema 6. Baxneiimue ki1accbl HEOpraHUYECKUX coennHeHnid. Kitaccudukanms 1 HOMEHKIaTypa
HEOpraHu4eckux Bemects. 2),4), 5) OK - 1

CoNoOR LONE

Ha xakue nBe TpYHIIBL ACTIATCA BEIIECTBA B 3aBUCUMOCTH OT UX XUMHUUYCCKOI'O cocTapa?
Yo TaKOCIIPOCTOC BEIIECTBO?
UTo TaKoEeCI0KXKHOE BENIECTBO?

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

ConsaMHU Ha3bIBAIOTCSI COEAUHEHMUS. . .

Yrto Takoe OCHOBaHMA?

Yto Takoe KUCIOTHI?

Tema 7. OKUCIUTENBEHO-BOCCTAHOBUTENIbHBIE CBOWCTBA TUITMYHBIX HEMeTa/10B. O01ast
XapaKTepPUCTHKA TJIABHBIX IMOArPYII HEMETAJUIOB Ha MPUMEpE TaloreHoB. 2),4, 8)

OK-
1.
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1, OK-2, OK-3, OK-4, OK-5, OK-7
JHatiTe oO11yro XapakTepUCTUKY BOJOPO/IA.
Crioco6bI nostyyeHne Bo10po/ia B MPOMBIIIIEHHOCTH.
I'ne npumensiroT Bogopoa?
KakoBrl (pu3nyeckre 1 XUMHUECKUE CBOICTBA IIEpeKUCcH Bogopoaa?
KakoBbl ¢puznueckue 1 XuMHU4YeCKHe CBONCTBA BOJIbI?
HazoBure aymuioTponHbsie MOIUGUKAILIMK YTIIEPOAA.
B noarpynmny rainoreHoB BXOJST 3JIEMEHTHI. . ...
[Tpumenenue GpTopa B XO34HCTBEHHOH EATETLHOCTH YeOBEKA.
IIpuMeHeHne xy10pa B XO35IMCTBEHHOH AESTEIBHOCTH YEJIOBEKa.

Tema 8. BoccranoBurtenbHbIE CBOMCTBA MeTauioB. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5,

OK-

©CoNoA~WNE

7
K meno4nsiM MeTamiaM OTHOCATCA. . ....

CriocoObl MosTydeHus HIeI0YHbIE METaJIOB.

K meno4ynozeMenbHpIM METaJIJIaM OTHOCATCA. . ...

CriocoOsl MmosTydeHus MIeT0YHO3EMENbHBIX METAJJIOB.

Uem o0yciioBiieHa KECTKOCTh BOJBI?

KaxoBbl XMuMHUECKHE CBOMCTBA XpoMma?

KakoBbl xumMu4eckue cBOMCTBa MeIU?

Yro BBl 3HaeTE O IUHKE?

Kpucranmnoruapar cynbdara meau (1) (Meanslit Kynmopoc) UMeeT IBET. ..



Tema 9.Knaccuduxanus 1 HOMEHKIATypa OpPraHUYeCKUX coeauHeHuil. CTpyKTypHas TeopHs
— OCHOBa oprannydeckout xumuu 2),4),5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7;

K 2.3. OcyuwectBiasaTth c00p [JaHHBIX /s aHAJIW3Aa HCHOJbL30BAHUS U
(pYHKIMOHHPOBAHNS IPOrPAMMHO-TEXHUYECKHUX CPeICTB KOMIBIOTEPHBIX CeTel.

1. [aiite onpenesieHne oOpraHuyecKoil XuMum.

[lepeuncnure HEOOXOUMbBIE JIEMEHTHI KJIaCCU(UKALINYA OPTaHUUYECKUX COSAMHEHUN.
YTaeponHbIid CKENET MPEACTaBIAET COOOI. . ...

OYHKIMOHAIbHBIE TPYIIIBI IPEACTABISIOT COOOI. ..

Uto Takoe aluKINYECKUE COCTUHEHUS?

YT0 Takoe MUKINYECKUE COETUHEHUS?

Kaxkue coennHeHms: Ha3bIBAIOTCSI HACBHIIICHHBIMU ?

Kakue coenHeHns Ha3bIBAIOTCS. HEHACHIIIICHHBIMU?

Urto Takoe yrieBoaopoabl?

10 UYrto Takoe romosuoru?

CoNORWN

11. Kto u xoraa co3an TeOpUI0 CTPOSHUSI OPraHUYECKUX BEIECTB?
12. Tlepeunciute OCHOBHBIC MOJIOKEHHS TECOPHH CTPOCHUSI OPraHUYECKUX BEIICCTB.
13. Yro Takoe uzomepus?

Tema 10.YreBogoponsi2),4), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

Yto Takoe ajJKaHbI?

[IpocTemmm npeacTaBUTENIEM AIKAHOB SIBJIAETCS. ..

[Tepeunciure pusznyueckre CBOMCTBA aJIKaHOB.

Y10 Takoe UKI0AIKAHEI?

[TepeunciuTe XUMHUYECKHE CBOWCTBA IIMKJIOAIKAHOB.

Yro Takoe ajJKeHbI?

Kakoii rnaBHBI TpH3HAK OTJIMYAET HENPEeAeNbHbIE YIIEBOJOPOAbl OT JIPYTHX
YTJIEBOJIOPOJIOB?

8. Haubonee obumuii ciocod 1a00paTOpHOTO MOTYyYEHUSI HENPEAEIbHBIX YIIEBOIOPOAOB —

NoabkowhE

9. IlTo TaKO€e aJKaJueHbI?
10. Yto Takoe amKuHBI?
11. ApomarudeckuMu yrieBoJ0poJiaMH (apeHaMM) Ha3bIBaOT BEILECTBA. . ...

Tema 11.A3otconepkariue coeaunerns. Kuciaopoacoaepskaiue coequnuenus 2),4), 8) OK-1,
OK-2, OK-3, OK-4, OK-5, OK-7

Yrto Takoe crnupThl?

®u3NYECKUEe CBOKMCTBA OJJTHOATOMHBIX CITUPTOB.

JlaiiTe XapaKTepUCTUKY METUIIOBOMY CITUPTY.

[IpuBenuTe MpuMepsl MHOTOATOMHBIX CITUPTOB.

@deHoslaMU Ha3bIBAIOT. . ..

UYro Takoe KapOOHUIIbHBIE COSTUHEHUS?

[lepeuncnure ¢puznyueckrue CBOMCTBA KAPOOHUIBHBIX COSTMHEHHIA.

K xakoMy Kiaccy cOeJMHEHNI OTHOCATCS MypaBbHHAs U YKCYCHas KUCJIOTHI?
. Uto Takoe crnoxHbIie 3PUpsi?

10 Uro Takoe yriaeBobl?

11. Tepeuncnure HpU3NUECKHE U XUMUUYECKHUE CBOMCTBA TIIFOKO3BI

12. Yro Takoe aMUHBI?

13. Yrto Takoe aMUHOKHUCIIOTHI?

CoNoOARWNE

Tema 12. TMomumepsr. 2),4), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Yro Takoe monumepsi?
2. UTo Takoe T1acTMacchl?
3. Uto BBI 3HAETE O MOJUITHIICHE?
4. Yto BBI 3HAETE O MOTUTIPONTIICHE?



5. Jlis 4ero ucnosb3yroT NOJUCTUPOI?

6. J1y1st 9ero UCmoab3yoT MOTUBUHUIXIIOPH?

7. IlpuBenuTe mpuMepbl CHHTETUYECKUX BOJIOKOH U UX CBOMCTB.
8. Kak mosry4aroT HaTypaibHbIN Kayqdyk?

9. KakoBbl BakHelIMe Pr3nvecKie CBONCTBA KaydyKa?

10. Yro BBI 3HaeTE O CHHTETHYECKUX KayuyKax?



