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1. Ilnannpyemblie pe3yabTaThl 0CBOCHUSI Y1eOHOI0 NpeaMeTa
OcBocHHe cofep)aHus Y4eOHON TUCIMIUTMHBI « XUMUS» O00SCIeUNBACT JOCTHIKEHUE CTYACHTAMU
CJIEAYIOUINX Pe3yJIbTaTOB:

1.1. JIuuHOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS IpeaMeTa «XUMHs» OTpaxaroT cHOPMHUPOBAHHOCTH
OTIbITA TMO3HABATENBHON M NPAKTHUECKOW IESATEIBHOCTH OOYHYaIOUIMXCS B MPOIECCE pealn3aluu
00pa30BaTeNIbHON AEATENbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxnanckoro Bocriutanus (JIP1):

- 0CO3HaHMsI OOYyYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00sA3aHHOCTEH,
YBa)KEHHS K 3aKOHY U TIPABOTIOPAIKY;

- IPEICTaBICHUS O COLMATIBHBIX HOPMAaX U MpaBUJIaX MEXJINYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPU CO3JaHUU Y4YEOHBIX
IIPOEKTOB, PEIICHUH YI€OHBIX M TIO3HABATEIBHBIX 33124, BBITOJTHEHUN XUMUYECKHX SKCIIEPUMEHTOB;

- CHOCOOHOCTH MOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U apryMEHThI
JpYyTUX [IPU aHAJIU3€ PA3IMUHBIX BUJIOB YU€OHOH 1S TebHOCTH;

2) naTpuoTHyeckoro Bocrnutanus (JIP2):

- LIEHHOCTHOT'O OTHOILIEHMS K UCTOPUYECKOMY M HAyYHOMY HACJEIHI0 OTEUECTBEHHOM
XUMHU;

- YBa)KEHUs K IIPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU U IIPAKTUYECKOTO MPUIIOKEHUS
XMMHH, OCO3HAaHUS TOTO, 4YTO JaHHbIE HAyKH €CThb pe3yJbTaT JJIUTEIbHBIX HaOIIOCHUH,
KPOIOTIIMBBIX IKCIEPUMEHTAIbHBIX TOUCKOB, TIOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB;

- WHTEpECa W IO3HABATEIHHBIX MOTHBOB B IIOJIYYEHHUH M TIOCIEIYIONIEM aHAJH3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) nyxoBHO-HpaBcTBeHHOTO BoctuTanus (JIP3):

- HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOT'0 TIOBEJICHHUS;

- CIOCOOHOCTH OIICHWBATh CUTYalluH, CBSI3aHHBIE C XHMHYECKUMH SIBICHUSMH, H
NPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OIICHWBATh CBOE MOBEIECHUE M MOCTYNKH CBOMX TOBAPHIIEH C TO3HUIIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEICTBUI MMOCTYIKOB;

4) popMUpOBaHUS KYJIBTYpPbI 310pOBbs (JIP4):

- NOHUMAaHMs LIEHHOCTEH 37J0pOBOr0 M 0e30macHOro o0pasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3NYIECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

- co0uTr0IeHHsI IpaBUII 6€30MaCHOTO OOpAIEHHs C BEIIECTBAaMH B OBITY, TOBCEAHEBHOM
KH3HH, B TPYIOBOH JIEATEIHHOCTH;

- NOHMMAaHMs IIEHHOCTU TpPaBUJ WHAMBHUIYaJbHOTO M KOJUJIEKTUBHOIO 0O€301acHOTro
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIINX 3I0POBBIO U YKH3HH JFOJICH;

- 0CO3HAHMSI MTOCJIEACTBUN U HENPUSATHS BPEIHBIX PUBBIYEK (YIIOTPEeOISHNUS aIKOToJIs,
HapKOTHUKOB, KYpPEHHUS);

5) tpynoBoro Bocnutanus (JIPS):

- KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEIOBATEILCKOW JEATEIBHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOI! U APYTUX BUAAX AEATEILHOCTH;

- YCTaHOBKM Ha aKTUBHOE y4yacTHE B PEHICHWW TNPAKTUYECKHX 3a/la4 COIHATBHOM
HaINpaBJIEHHOCTH (B PaAMKax CBOETO KJlacca, IIKOJbI);

- MHTEpeca K MPaKTHUECKOMY U3YUEHHIO MPO(ECcCHil pa3TMIHOTO PO/ia, B TOM YHCIe Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH N0 XUMUH;

- YBaKEHUS K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPyAOBOH AEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJbHOH TPAaCKTOPHHM 0Opa3oBaHUS,
Oyaymell npodeccun M peanu3alMd COOCTBEHHBIX KM3HEHHBIX IUIAHOB € Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;



6) skonoruyeckoro Bocrutanus (JIP6):

- SKOJIOTHYECKH IIeJIeCOO0pa3HOro  OTHOLIEHUS K MPUPOJE KaK HUCTOYHHUKY
CyIlIECTBOBaHUS KU3HU Ha 3eMIIE;

- NOHMMAHUA  TJ00aJbHOTO  XapakTepa HSKOJOTMYECKHMX MpoOjeM,  BIHUSHUS
SKOHOMMYECKHX IPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEBI;

- OCO3HAHHA HEOOXOAWMOCTH HCIONb30BaHUS JOCTIDKCHUW XUMHUHM JJIs pelleHus
BOIIPOCOB PallMOHAIBHOTO MPUPOIONOJIB30BAHNUS;

- AKTHUBHOTO HENPUATUS [EHUCTBUM, NPHUHOCAIIUX BPEA OKPYXKAIOLIEH MPUPOIHON
cpene, YMEHUS IIPOTHO3UPOBATH HeOJIaronpusiTHbIC 9KOJIOTUYECKHE MIOCJIE/ICTBUS
MPEAIPUHUMAEMBIX JIEMCTBUI U IPENOTBPALIATh UX;

- HaJIN4Ms Pa3BUTOrO SKOJOTMYECKOIO MBIIIJIEHUS, SKOJIOITMYECKON KyJIbTYpbl, OIbITA
JIEATEIIbHOCTH  DKOJIOTMYECKOW  HANpPaBJIECHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMHU B
MO3HABATEJIbHON, KOMMYHHUKATUBHOM U COIMANBHON MPAKTHUKE, CIOCOOHOCTH U yMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) ueHHOCTH Hay4yHOro no3uanus (JIP7):

- MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U
00IIECTBEHHON IPAKTHUKHY;

- MOHUMAaHUA CIIeUU(PUKA XUMUU KaK HAyKH, OCO3HaHUA €€ poju B (HOPMHUPOBAHUU
palOHATBHOIO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYy: KarolieM
MHpPE KaK O €IMHCTBE MPUPOJbI U YEIIOBEKA, B TO3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0JieM COXpaHEHUS IPUPOJTHOTO PABHOBECHS;

- yOeKIEHHOCTH B 0COO0OM 3HAYMMOCTH XUMUU JIJISi COBPEMEHHOW ITUBUJIU3ALINH: B €&
TYMaHHUCTUYECKOW HAMpaBICHHOCTH M BaXXHOW pOJIM B CO3JIaHUU HOBOW 0a3pl MaTepuaibHOU
KyJbTYpPBI, B PEHICHUH TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHUS UYEIIOBEYECTBA — CBHIPHEBOM,
HHEPreTHUECKOM, MUIIEBON U SKOJIOTHUECKO Oe30MacHOCTH, B Pa3BUTHH MEAUIIUHBI, 00eCTIeueHUU
YCJIOBHH YCIIEITHOTO TPYJa M DKOJIOTHYECKH KOMDOPTHOM KU3HHU KaXIOTO YjeHa OOIIECTBa;

- €CTECTBEHHO-HAy4YHOW TPAMOTHOCTH: MOHHMMAHMS CYUIHOCTHM METOAOB IO3HAaHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIMOCOOHOCTH HCIIOJIh30BaTh IMOJy4YaeMbIe 3HAHUS IS
aHaM3a u OObSICHEHUS SBIICHUHN OKPYKAIOIIEr0 MUPa U MPOUCXOAAIIUX B HEM U3MEHEHHH, YMEHUS
JenaTh 0OOCHOBAaHHBIC 3aKJIFOUCHUSI HA OCHOBE HAayYHBIX (PAKTOB U MMEIOIIUXCS JAHHBIX C IIEJIbIO
MOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

- CITOCOOHOCTH CaMOCTOSITEIBHO HCIOJIB30BaTh XMUMHUYECKUE 3HAHUS JUISl PEIICHUS
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHIX;

- MHTEpeca K MO3HAHUIO, UCCIIEA0BATENbCKON AEATEIbHOCTH;

- TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY O0OPa30BaHUIO U CAaMOOOpPa30BaHUIO, K
AKTHBHOMY TOJYYEHHUIO HOBBIX 3HAHUU 10 XUMHH B COOTBETCTBUH C KU3HEHHBIMH MMOTPEOHOCTAMH;

- UHTEpeca K OCOOCHHOCTSIM TpyJda B pasIuYHbIX cdepax mnpodhecCHOHATBHOM
JIEATEIIbHOCTH.

1.2. MeranpeaMeTHbIe pe3yJabTaThI

MertanpeaMeTHbIe pe3ysbTaThl OCBOCHHUS TPOTPaMMBI 110 XUMHH Ha YpPOBHE CpPEIHETO
o011ero o0pa3oBaHUs BKITFOYAOT:

- 3HA4YUMBbIE JUISL (dbopMupoBaHUS MHPOBO33PEHHUS oOy4aromuxcst
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIe) OOIIeHayuHble MOHATHUS, OTPAXAIOIIUE IIEOCTHOCTh
HAYYHOH KapTUHBI MUpa U CIeNU(UKY METOJIOB TIO3HAHMUS, HCIOJIh3yEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPIHsl, sIBIIEHUE, MPOLIECC, CUCTEMa, HayyHbIH (DaKT, MPUHLMI, TUIIOTE3A,
3aKOHOMEPHOCTD, 3aKOH, TEOPHSI, HCCIIC0BaHUE, HAOIOICHIE, H3MEPEHHE, DKCIIEPUMEHT H JIPYTHE);

- VHUBEpcaJdbHble y4eOHbIE JelcTBUsA  (IIO3HABATENBbHBIE, KOMMYHHUKATHBHBIC,
pETyJISTUBHBIC), oOecnieunBaromue GopMupoBanre PyHKIIMOHATHHOW TPAMOTHOCTH W COITUATBHOM
KOMIIETEHIIMH 00yUaroIInXCs;
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- CHOCOOHOCTh OOYYAIOMIMXCSl HMCIOJb30BATh OCBOEHHBIC MEXKIUCIHUILTMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE yueOHbIE ICHCTBYS B I03HABATEIHLHON U COLMATBHON
NPaKTHKE.

MertanpeameTHble  pe3yibTaThl OTPAKAlOT OBJIAJECHUE YHUBEPCAIBHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

o [To3HaBarenbHbIC YHUBEPCATIbHBIC YUEOHBIE ICHCTBHS

1) 6a3oBbie oruveckue aeicteus (YY/1):

- CaMOCTOSITENILHO (POPMYJIMPOBATh U AKTYaJIH3UPOBAThH MPOOJIEMY, pacCMaTpUBaTh ¢
BCECTOPOHHE;

- OTIpEeNIeNATh IeNIU JeATeIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTHU C TIOCTABICHHBIMU LEJISIMH;

- UCIIOJIb30BaTh MPU OCBOEHUH 3HAHUW MPHEMBI JIOTHYECKOTO MBIIIJICHUS: BBIACTATD
XapakTepHble TMPU3HAKKM TOHATHM M  yCTaHAaBIUBAaTh HX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MOHITUS JJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

- BbIOMpATh OCHOBAHUS W KPUTEPUH ISl KiIacCU(UKAIMKU BEIIECTB U XUMHUYECKUX
peaKuuii;

- YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

- CTPOWTH JIOTUYECKUE PaCCyXICHHS (MHIYKTUBHBIC, NEIyKTHBHBIC, N0 AHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B pPACCMATPUBAEMBIX SBJICHHSIX, (OPMYJIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

- NPUMEHSTh B TpOIleccCe MO3HAHUS, HCIOJIb3yeMble B XWUMHUU CHMBOJHYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3OBHIBATh MOJEIIbHBIE MIPEACTABICHUS — XUMHUUECKUN 3HAaK (CUMBOJI)
JJIeMEHTa, XUMHUYecKas Qopmyiia, ypaBHEHHE XUMUYECKOW peaklud — TMPU PElIeHUH Y4eOHbBIX
MIO3HABATENBHBIX U MPAKTHYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC MOJCIbHBIC MPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 6a3oBble uccrnenoparensckue aeiicteus (YY12):

- BJIJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

- bopMyIMpOBaTh LENUW W 33aJaud HCCIEJ0BaHMs, HCHOJIb30BATh IOCTABJICHHbIE U
CaMOCTOSITENTEHO CPOPMYITHMPOBAHHBIE BOIPOCH B KAYeCTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI ISt
(bopMHpOBaHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKACHUMH;

- BJIAJICTh HaBBIKAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEICHHUS YUCHUUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONI0OJaTh 3a XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GOpMyIHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHMS, COCTAaBJIATh OOOCHOBAHHBIH OTYET O MPOJIEIaHHOU
pabore;

- nproOpeTaTh ONBIT YUEHUYECKOM MCCIIeJ0BATENbCKON M MPOEKTHOM eATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATENBHOMY IIOMCKY METOJIOB peIICHUS
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B MTO3HAHMS.

3) pabota c uapopmartueit (YV/3):

- OPUEHTUPOBATHCSA B PA3IMUYHBIX HCTOYHHKAX HWHGPOpMAIUU (HAYYHO-TIOMYJISpHAs
JUTEepaTypa XMMHYECKOTO  COJEpXKaHHS, CIpPaBOYHBIE IOCOOWs, pecypchl VHTepHeTa),
aHAJTM3UPOBATh MH(POPMAILIMIO PA3JIMYHBIX BUIOB U (HOPM NpeACTaBICHUS, KPUTHUYECKH OLEHUBAThH
€€ T0OCTOBEPHOCTh M HEMPOTUBOPECUHBOCTD;

- (GopMyIMpOBATH 3aMPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI NMPHU MOUCKE U O0TOOpE
uHpOpMannu, HeOOXOIMMOM TS BHITIOJIHEHHS YI€OHBIX 33124 OMPEIeIEHHOTO THITA;

- npuoOpeTraTh  ONBIT  WCHOJB30BaHUA  WHPOPMAIMOHHO-KOMMYHHMKATHBHBIX
TEXHOJIOTUH U PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

- CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hopMy mpencTaBieHuss HHGOPMAIH
(cxembl, TpaduKu, TUarpaMMBbl, TAOIHIIBI, PUCYHKHU U JIPYTHE);

- UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CPEACTBA NIpU paboTe C XUMHUYECKOUH
uH(popMaIen: TPpUMEHATh MEXIPEAMETHBIC ((PU3MUIECKHUE U MaTeMAaTHYECKUE) 3HAKH ¥ CUMBOJIBI,
dopmybl, a0OpeBHaTypbl, HOMEHKIIATYPY;
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- UCTIO0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATISTHOCTH.

. KoMMmyHuKaTUBHBIE YHUBEpCalbHbIE YyueOHbIe nerctBus (Y'Y 14):

- 3aJjaBaTh BOIPOCHI IO CYIIECTBY OOCYKZaeMOM TeMbl B XOJe Juajora W/WiIu
JIMICKYCCHH, BBICKA3bIBATh UACH, (POPMYIHPOBATH CBOM IMPEIJIOKEHUSI OTHOCUTEIBHO BBITOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

- BBICTYNIaTh C TPE3CHTAllMeld pe3ylbTaTOB IO3HABATENbHOW  JIEATEIHHOCTH,
HOJYYEHHBIX CaMOCTOSATEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMHU IIPHU BBIIOJHEHUU XMMHUYECKOIO
OKCIEPUMEHTA, TPAKTHUYECKOW pPadOThI IO HCCIEJOBAHUIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro NpPOEKTa, U (OPMYIMPOBATh BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHBIX
UCCIICIOBAaHM ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMH.

o PerynsatuBHble yHuBepcanbHble yueOHble aeiicteus (Y'Y 15):

- CaMOCTOSITENIbHO ~ IUIAHMPOBAaTb M OCYLIECTBISATh CBOIO  I03HABATENIbHYIO
NeSITeIbHOCTD, OMpeAessiss e€ Lelnu M 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOoOXOAMMOCTHU
KOPPEKTHpPOBATh  IpeJUlaraéMblii  aJropuT™M  JEWCTBUH HpU  BHIIOJIHEHUH  YYEOHBIX U
HCCIIEIOBATEIbCKUX 33a/a4, BbIOMpaTh HamOojee A(PQPEKTUBHBIA CIIOCOO MX PEUICHUS C Y4ETOM
HOJIy4YeHHs HOBBIX 3HAHUM O BELIECTBAX U XUMUYECKUX PEaKIHIX;

- OCYLIECTBIISATh CAMOKOHTPOJIb JESTEIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

1.3. IIpeaMeTHbIe pe3y/bTaThl

IIpeomemmnule pezynomamol oceoenus Kypca « Op2anuyueckas Xumusy ompajicarom:

e c(opMHPOBAHHOCTb MIPEJCTABICHUN: O MECTE U 3HAUEHUU OPraHUYECKON XUMUU B CUCTEME
€CTECTBEHHBIX HayK U €€ pojM B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHsI YEIIOBEUECTBA B PEIICHUU
npo0IeM HKOJOTUYECKOM, HEPreTHUeCKOoW M MUIIEeBOH 0e30MacHOCTH, B Pa3BUTHUH MEAMLIUHBI,
CO3/IaHMM HOBBIX MAaTE€pPHaJiOB, HOBBIX HCTOUYHUKOB SHEPrMH, B 0OOECHEUEHUHM pPalMOHATIBLHOIO
HIPUPOJIONOIb30BaHUA, B (POPMUPOBAHMN MHPOBO33PEHHs M OOILEH KyJIbTYphl YeNOBEKa, a TaKKe
HKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOILIEHHSI K CBOEMY 3/10pOBBIO M npupogHoi cpeae (ITP1);

e BJIQJICHHE CUCTEMOM XMMHYECKHUX 3HaHUH, KoTopas BkiodaeT (I1P2):

- OCHOBOIIOJIAralolIne MOHIATHS — XUMUYECKUN 3JIEMEHT, aTOM, SIIPO W 3JIEKTPOHHAS
obosouka aroma, s-, P-, 0-aTOMHbIe OpOWTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aToMa,
ruOpuIu3anysl aTOMHBIX OpOHUTalei, MOH, MOJIEKyJa, BaJE€HTHOCTb, 3JEKTPOOTPULATEIHHOCTD,
CTENEeHb OKHCIIEHUS, XMMUUYECKasi CBSI3b, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, yIriepoaHbIi
CKeJeT, (yHKLIMOHANbHAs TPYIIa, paJAuKall, CTPYKTypHbIE (GOpMYIIbl (pa3BEPHYTHIE, COKpPAIIEHHBIE,
CKEJIETHbIE), HM30Mepus CTPYKTypHas M NPOCTPAHCTBEHHAas (F€OMETpUYEcKas), H30MEpHI,
TOMOJIOTMYECKUH psAll, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U a30TCOAEpIKAIIUE OpPraHU4YECKHE
COEIMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS;

- TEOpUH, 3aKoHbl (mepuognueckuil 3akoH .M. MenneneeBa, Teopus CTpOCHUS
oprannueckux BeniectB A.M. byTiiepoBa, 3aK0H coXxpaHEHHs] Macchl BELIECTB, 3aKOH COXPaHEHUS U
IIPEBpALICHNs] DHEPIUM TPU XMMHUYECKHUX pEaKLUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3BIK
XUMHUH, MUPOBO33pPEHUYECKHE 3HAHNUS, JIEXKAIINe B OCHOBE MOHMMAaHUS IPUYMHHOCTU U CHCTEMHOCTH
XUMHUYECKHX SIBJICHU;

- NPEJICTAaBICHUST O MEXaHM3MaX XUMHUYECKHX peakUuuid, TepMOJWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIIII aTOMOB B
MoJIeKy1ax (MHyKTUBHBIN U Me30MepHbIi 3 exTrl, opuenTants! | u Il pona);

- (akTOJIOrMUECKUE CBEACHHS O CBOWCTBAaX, COCTaBe, IOJyYEHHUH M O€3011acHOM
UCIIOJIb30BAaHUN BA)XKHEWIINX OPraHUMYECKUX BEIIECTB B OBITY W MPAKTHUECKON [eATeIbHOCTH
YeJoBeKa, OOIIMX HAyYHBIX NMPUHIMIIAX XUMHUECKOTO MPOU3BOJCTBA (HA MpPUMEpPE MPOU3BOACTBA
MeTaHoJIa, epepaboTKu HEPTH);

- c(OPMHPOBAHHOCTh YMEHHUH: BBUIIBISATh XapaKTepHbIE TMPU3HAKUA IOHATHH,
yCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE TOHSITUS IPH ONMCAHUH COCTABA,
CTPOEHMS U CBOMCTB oprannueckux coenunenuii (11P3);
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- c(OPMHPOBAHHOCTh YMEHUH: HUCHOJB30BATh XMMHUYECKYI0 CHUMBOJHKY  JUIS
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (OpMYJ
opranuueckux semects (11P4);

- COCTaBJIATh ypPaBHEHMUs XMMMYECKMX pPEaKUMH U PpacKpblBaTb MX CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca
9THX peakluil, peakuii HOHHOro oOMeHa ITyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX
ypauenuii (I1P5);

- M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB IS WJUIIOCTPALUM X
XMUMHYECKOI'0 ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

- c(OPMHPOBAHHOCTh ~ YMEHHH: yCTAaHABJIMBAaTh NPUHAMICIKHOCTH  H3YUYEHHBIX
OpPraHUYECKUX BELIECTB [0 UX COCTaBY U CTPOEHUIO K OIPEEeNEHHOMY KilacCy/TpyIe COeTUHEHNH,
JlaBaTh UM Ha3BaHUs 1o cuctemarnueckod HomeHkinarype (IUPAC) u npuBoauth TpuBHAIbHBIE
Ha3BaHUs JUIsL OTJAENbHBIX NpPEACTAaBUTENCH OpraHMYeCKUX BEIIECTB (ITHJICH, aleTHJIEH, TOIYOll,
TIIMIEPUH, STUICHTINKOIb, (PeHOoI, GopMalbAeT ]I, alleTalbICTU I, alleTOH, MypaBbUHAs KUCIIOTA,
YKCYCHasi KUCJI0Ta, CTE€apUHOBAsI, OJIEMHOBAsI, HAIbMUTUHOBAS KUCJIOTHI, TJIMIIMH, aJJaHUH, MAJIbTO34,
(GpyKTO3a, aHUJIMH, TUBHHUII, H30IPEH, XJIOPOINpeH, ctupod u apyrue) (I1P6);

- c(OPMHPOBAHHOCTh YMEHHs ONpPEAEATh BUA XMMUYECKOH CBA3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJIEHTHAsl U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

- COPMHPOBAHHOCTh ~ YMEHHUS  I[PUMEHATh  TMOJOXKEHUS  TEOPUM  CTPOEHUS
opranuueckux BeuiectB A.M. BytnepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT HUX
coctaBa u crpoenus (I1P7);

- c(OpMUPOBAHHOCTh YMEHMM XapaKTEpHU30BaTh COCTaB, CTPOEHHUE, (PU3UYECKUE U
XMMHUYECKHE CBOWCTBA TUIUYHBIX IMPEJICTABUTENECH Pa3IMUHBIX KJIACCOB OPraHWYECKHUX BELIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AaJKEHOB, AaJIKaJUEHOB, AJKUHOB, apOMaTHYECKHUX YTIJIEBOJOPOIOB,
CIHMPTOB, AJIbJETUA0B, KETOHOB, KapOOHOBBIX KHCIOT, NMPOCTBIX U CIOXHBIX 3(UPOB, >KHUPOB,
HUTPOCOETUHEHUN M aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yIiIeBOJOB (MOHO-, AM- U MOJHCAXapuJIOB),
WJUTIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEX/1y HUMH YPAaBHEHUSIMU COOTBETCTBYIOINX XUMHUYECKHX
peakuuii ¢ UCIOIb30BaHUEM CTPYKTYpHBIX popmy:n (ITPY);

- c(OPMHPOBAHHOCTh YMEHUS IMOATBEP’KAATh Ha KOHKPETHBIX IMPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHON CIOCOOHOCTHM OPraHMYeCKHX COEAMHEHHWH OT KpaTHOCTU U THUIIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

- c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaATh UCTOYHUKHU YIJIEBOAOPOJHOTO CHIPhS
(He(Th, TPUPOAHBIN Ta3, yroib), CHOCOOBI €ro MNepepadOTKH M TNPAKTUYECKOEe NPUMEHEHUE
IPOJYKTOB NEPEepabOTKH;

- c(OPMHPOBAHHOCTh BJIaJICHHUSI CUCTEMOH 3HAHUN O €CTeCTBEHHO-HAYYHBIX METOAAX
MO3HAHUS — HA0JII0/IEHNH, U3MEPEHUH, MOJIETUPOBAHUH, SIKCIIEPUMEHTE (PEaIbHOM U MBICTIEHHOM) U
YMEHUS IPUMEHSTh 3TU 3HAHMUS,

- c(OpMUPOBAHHOCTh YMEHMSI TMPUMEHATH OCHOBHBIE OIEpallMd MbICIUTEIbHON
NeSITeIbHOCTH — AaHajiu3 W CUHTE3, CpaBHEHHE, 000OIIeHHe, CHUCTEeMAaTH3alMio0, BBIABICHHE
MPUYMHHO-CJIEICTBEHHBIX CBS3E€H — /711 U3yUEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;

- c(OPMHPOBAHHOCTh YMEHHUH: BBIABIATH B3aUMOCBA3b XUMHUECKUX 3HAHUH C
MOHSTUSIMU U TIPEACTABIECHUSIMU JIPYTHX €CTECTBEHHO-HAYYHBIX MTPEIMETOB JIsl 00JIe€ OCO3HAHHOTO
NOHMMAHHS CYLUIHOCTM MaTEpHAJIbHOIO E€AMHCTBA MHpA, HCIOJIb30BATh CHUCTEMHBIE 3HAHUS I10
OpraHMYECKON XUMHUM Ui OOBSICHEHHS] UM TPOTHO3UPOBAHUS SIBICHHM, MMEIOIIUX €CTECTBEHHO-
HayuHyto npupony (ITP9);

- c(OpMUPOBAHHOCTh YMEHUI: MPOBOJIUTH PACUETHI MO0 XUMUYECKUM (QopMyamM U
YPaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCTIOIb30BaHUEM (PU3MUECKUX BEJIMUYUH (Macca, 00bEM Ta3os,
KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHOM CTOPOHBI: pacd€Thl MO
HAXOXXJICHUI0O XMMUYECKOH (POpPMyIIbI BelIeCTBAa MO HM3BECTHBIM MACCOBBIM JOJSIM XMMHUYECKHX
3JIEMEHTOB, MPOAYKTaM CrOpaHus, TIIOTHOCTH Ta3000pa3HbiX BemecTs ([1P10);

- c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, AHAIW3UPOBATH U OLECHHUBATH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacHOCTH MOCIEICTBHSI OBITOBOM M MIPOMU3BOICTBEHHOM JEATETFHOCTH
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YeNIOBEeKa, CBA3aHHOMN C MepepabdO0TKOM BEIIECTB, UCTIOIb30BaTh MOyUYCHHBIC 3HAHUS IS IPUHSATHUS
TPaMOTHBIX pelIeHUi Po0IeM B CUTYyalusIX, cBsi3aHHbIX ¢ xumuen (ITP11);

- c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOATENBHO IUIAHUPOBATH W MPOBOJIUTH
XUMHUYECKHUM SKCIIEpUMEHT (TIOJyYeHUE U U3YUYeHHE CBOMCTB OPraHUYE€CKHUX BEIIECTB, KAUECTBEHHbBIE
peakiuu yIrieBOJOPOIOB Pa3IMYHBIX KJIACCOB M KUCIOPOJCOJEP/KALIMX OPraHMYECKHUX BEIIECTB,
pelleHre SKCIIepUMEHTAIbHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTAHUYECKUX BEILECTB) C COOMIOACHUEM
paBuJI 0€30MaCHOr0 OOpaIIeHUs C BEIIECTBAMU U JIAOOPATOPHBIM 000pyJ0BaHHEM, (POPMYIHUPOBATH
1eJIb UCCIICOBAHUS, TIPE/ICTABIIATE B Pa3IMUHON (popMe pe3yIbTaThl SKCIIEPUMEHTA, AaHAIU3HPOBATh
W OIICHUBATh UX nocToBepHOCTH ([1P12);

- c(OpPMHPOBAHHOCTh YMEHUI: COOIIOAATh MPaBUIIa KOJOTHUYECKH LIEIECO00Pa3HOTO
MOBE/ICHUA B OBITY U TPYAOBOI 1€ATEIHHOCTH B LIETISX COXPAHEHHS CBOETO 3/I0POBBS, OKPY KaroIIeh
IIPUPOJHOM Cpelbl U JOCTHKEHUS €€ YCTONYMBOIO Pa3BUTHS;

- OCO3HaBaTh ONACHOCTb TOKCHMYECKOTO JIEMCTBUS HA JKUBbIE  OPraHU3MbI
onpeAesEHHbIX OPraHNYECKUX BEUIECTB, MOHMMAas cMbIci nokasaresns [T/1K;

- AHAJIM3UPOBATh  IEJIECOO0PAa3HOCTh MPUMEHEHHUS OpPraHu4YecKUX BEIIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

- c(OpPMUPOBAHHOCTH YMEHHI: OCYIIECTBISATH LieJICHANPABICHHBINA IOUCK XUMUYECKOU
uHpOpPMALUK B Pa3IUYHBIX HCTOYHUKAX (Hay4dHas W y4yeOHO-Hay4yHas JUTEepaTypa, CpeAcTBa
MaccoBoi wuHpopmanuu, VHTEepHET W apyrue), KPUTUYECKH AaHAJIU3UPOBATh XHMHUUYECKYIO
uHpopmanuio, nepepadarbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUU C IMOCTABIICHHOW YyueOHOM
3amauert (ITP13).

Ilpeomemnvle pesynomamuvl oceoenusi kypca «Obwas u HeopeaHU4eckas Xumusiy

ompabsicaiom:.

1. c(OpPMUPOBAHHOCTh  MPEJACTAaBICHUM O  MaTepUaJlbHOM  E€IUHCTBE  MHDa,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUN NPUPOJABI, O MECTE€ M 3HAYEHUU XHUMHH B CHCTEME
€CTECTBEHHbIX HayK U €€ pojii B 00€CleyeHUH YCTONYMBOIO Pa3BUTHs, B PEIICHUU MPoOIeM
HKOJIOTUYECKOM, SHEPreTHYeCKOM M MUILEeBOM 0e30MacHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUU
HOBBIX  MaT€pUAJIOB, HOBBIX MCTOYHHUKOB JSHEPruu, B OOECIEUYEHUH PALHUOHAIBHOTO
MPUPOIOTIONB30BaHUs, B (POPMUPOBAHUN MUPOBO33PEHUSI U OOIIEH KyJIbTYphl YETIOBEKa, a TaKKe
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0pOBBIO U IpupoHoii cpene (I1P14);

2. c(OpPMUPOBAHHOCTh BIIAJICHUS CHUCTEMOW XMMHYECKHX 3HAHUHU, KOTOpas BKIIOYAET
OCHOBOIIOJIAraole MOHATUS — XUMUYECKHUI 3JIEMEHT, aTOM, SAPO aroma, U30TOMbI, JIEKTPOHHAs
obosouka aroma, s-, P-, 0-aTOMHbIe OpOWTaNM, OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aToMa,
ruOpuaM3anysl aTOMHBIX OpOWTajnei, MOH, MOJIEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD,
CTETNeHb OKHCIICHUS, XUMUYECKasi CBA3b (KOBAJICHTHAs, MOHHAS, METaJNIMYecKas, BOJOPOIHAs),
KpUCTAJIJIMYECKasl PEIIETKa, XMMHUYECKas pEeakIs, pacTBOp, JJIEKTPOJIUTHI, HEIIEKTPOJUTHI,
ANEKTPOJIUTUYECKAS TUCCOIUAIUSA, CTENEHb TUCCOIMAIMHU, BOJOPOJIHBIN MOKa3aTelb, OKUCIUTENb,
BOCCTAaHOBUTENb, TEIUIOBOM 3((EKT XUMHUECKON peaklHH, CKOPOCTb XUMHYECKOM peaklHH,
XMMHYECKOE DPABHOBECHE; TEOPUHM U 3aKOHBI (TE€OpUs BJIEKTPOIMTUYECKON IHCCOLMALNU,
nepuoanueckuit 3akoH .M. Menneneea, 3ak0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHHS SHEPTUHM NPU XUMUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa BEILECTB, 3aKOH
JENCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMHH, MUPOBO33pEHUYECKIE 3HAHNUS,
JeXalire B OCHOBE MOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHMUYECKHUX SIBIIEHUI; COBPEMEHHBIE
MIPEJICTaBICHUS] O CTPOEHUH BEIleCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM M HaJMOJEKYJISIPHOM
YPOBHSIX; MPEACTABICHHUS O MEXaHU3MaX XHUMHUYECKUX pEaKUud, TEePMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHHs, O XUMHUYECKOM paBHOBECHH, pacTBOpax u
JUCTIEPCHBIX CUCTeMax; (DaKTOJIOTMYECKHE CBEJEHMS O CBOMCTBAaxX, COCTaBe, NOJIYYCHUU U
0€30MacHOM HCITOJIb30BAHUM BAKHEWIIUX HEOPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JESTEIILHOCTH YeIOBEKa, OOIINX HAyYHBIX MPUHIIMIIAX XUMUYecKoro mpousBojacTsa ([TP15);

3. cOpPMUPOBAHHOCTh YMEHMI: BBISBISATH XapaKTEpHbIE MPHU3HAKUA IOHATHI,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOIB30BAaTh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHUU
HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLECHUN;
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4. c(OPMHPOBAHHOCTh ~ YMEHHUS  HCIIOJIb30BaTh XUMHMYECKYIO CHMBOJHUKY  JUIA
coctaBieHuss (GOpMyNl BEUIECTB M YPaBHEHMH XUMHUYECKHX pPEaKIHil, CHCTEeMaTHYECKYIO
HomeHkarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJEIBHBIX BELIECTB;

5. c(OpPMUPOBAHHOCTh YMEHUSI OIpPEAENATh BAJICHTHOCTb W CTENEHb OKHUCJICHUS
XUMHYECKMX JJIEMEHTOB B COEIUHEHUSX, BHUJ XMMHMUYECKON CBS3M (KOBaJECHTHAas, WOHHAs,
MeTaJlJIN4ecKast, BOAOPOIHAs ), TUIl KPUCTAJUTMUECKOM peIETKN KOHKPETHOTO BEIECTBA;

6. c(OpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJIA
XUMHUYECKON CBSI3U M THUINA KPUCTAIJIMYECKON pEeIETKH, OOMEHHBIM M JOHOPHO-aKLEHNTOPHBIN
MeXaHU3Mbl 00pa3oBaHus KoBajeHTHOH cBs3u ([IP16);

7. c(OpPMHPOBAHHOCTh YMEHUH: KJIacCU(UIIMPOBATH: HEOPTaHUIECKHE BEIIECTBA 110 UX
COCTaBy, XUMHYECKHE PEaKIUU [0 Pa3IMYHbIM MpU3HAKaM (YHCIy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY d((deKkTy peakiuu, H3MEHEHUIO CTENeHEeH OKHUCICHHS JJIEMEHTOB,
00paTUMOCTH, YYacTHIO Karajau3aTopa M JApyrue); CaMOCTOATEIbHO BHIOMpATh OCHOBAHHS U
KPUTEPHH IS KJIacCU(DUKAIIIHN N3YIaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINN;

8. c(OPMHUPOBAHHOCTh YMEHHUsSI PACKPBIBATH CMBICI Iepuoandeckoro 3akoHa J[.U.
MeHneneeBa v IEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOILY0, OOBSICHUTEIHHYO U TPOTHOCTUIECKYIO
byHKIUY;

9. c(OpPMHUPOBAHHOCTh YMECHHI: XapaKTepPU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB W

HMOHOB XMMHYECKHMX 3JIEMEHTOB IepBoro uerBéproro mepuonoB llepuoauueckoii cucremst [I.1.
Memnzeneesa, UCIIOJIb3Ysl MOHITUS «3HEPTETUYECKUE YPOBHUY, «IHEPreTUUYECKHE MOy POBHMUY, «S-,
p-, d-aTroMHBIC OpOWTATN», OCHOBHOE U BO30YXKIEHHOE SHEPreTHYECKHE COCTOSIHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWCTB XMMMUECKHUX 3JIEMEHTOB M UX COEIUHEHHH 110
nepuojnam u rpynnam Ilepuoguueckoit cuctemsl J[.J. MenneneeBa, BaJleHTHbIE BO3MOKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX JIEKTPOHHBIX 000JI0YEK;

10. c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKHUE
CBOICTBa BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIIECTBOBAHNE T'€HETUUECKOMN CBSI3U MEXKIY
HEOPraHMYECKMMH BELIECTBAMHU C IOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIUX XUMUUECKUX PEAKIIM;

11. c(OpMHUPOBAHHOCTh YMEHUs pacKpbIBaTh CYIIHOCTB: OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEICTBOM COCTABIEHHS JIEKTPOHHOrO OanaHca 3THUX peakLui;
peakuuii HOHHOTO 0OMEHa MyTEM COCTAaBJICHUS MX IMOJHBIX U COKPALIEHHBIX MOHHBIX YpaBHEHHII;
peakumii THAPOIN3a; peakiuii KOMIUIEKCo0Opa3oBaHus (Ha MpuMepe T’UAPOKCOKOMITIIEKCOB IIMHKA U
AITIOMUHUS);

12. c(OPMHPOBAHHOCTh YMEHUS O0BACHATh 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUECKUX
peakuuii ¢ yuéToM UX SHEPreTHUYECKUX XapaKTePUCTHK, XapaKTep U3MEHEHUSI CKOPOCTH XUMUYECKOM
pEeaKkIMK B 3aBHCHMOCTU OT Pa3iMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEUICHUS XUMHUYECKOIO
paBHOBECHS TI0]1 BIUSHUEM BHEIIHUX Bo3aecTBul (mpunnumn Jle [larense);

13. c(OPMHPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh XMMUYECKHE PEaKIUH, JeKallue B
OCHOBE IPOMBIIIJIEHHOTO TOJY4YeHHUs] CEpHOW KHCIOTHI, aMMHaKa, OOIIME Hay4YHble MPUHIUIIBI
XUMHUYECKHX TPOM3BOJCTB; LIEIECOO0pa3HOCTh NPUMEHEHHUS HEOPraHMYeCKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS puck-nonb3a (I1P17);

14. c(OPMHPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAaHMHA O METOJaX HAayYHOrO IO3HAHMS
ABJIGHUN TPUPOJbI — HaONIO/IEHHWE, W3MEpPEHHe, MOJENMPOBAHUE, SKCIEPUMEHT (peajbHbIi U
MBICJIEHHBIN), HCIOJBb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHs MPUMEHSATh 3TH 3HAHUS TNpPU
AKCIIEPUMEHTAJIbHOM HCCIIEI0BAaHUU BEIECTB U JUIsl OOBSCHEHUS! XMMUUECKUX SBJICHUN, HMEIOLIUX
MECTO B IPUPOJIE, IPAKTHUUECKOM EATENBHOCTH Y€JI0BEKA U B IOBCEIHEBHOMN XKU3HU;

15. c(OpPMUPOBAHHOCTh YMEHHUSl BBISIBIISITH B3aUMOCBSI3b XMMHMYECKHUX 3HAHUM C
HNOHATHUSAMHU U MPEJICTABICHUSIMU IPYTHX €CTECTBEHHO-HAYYHBIX TPEIMETOB I 60JIee 0OCO3HAHHOTO
MOHMMAaHUS MaTEPUAIILHOTO €TUHCTBA MUPA;

16. c(OPMHPOBAHHOCTh YMEHHUSI IMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM TIOHATHHA
«MaccoBas J10JIs BELIECTBA B PACTBOPE» U «MOJIIpHAsi KOHLIEHTPALUs»; MAacChl BELIECTBA UIIK 00bEMa
rasa o U3BeCTHOMY KOJIMYECTBY BEIIECTBA, Macce MM 00bEMY OJJTHOTO M3 YUAaCTBYIOIIUX B PEAKIHH
BEIIIECTB; TEMJIOBOro 3((dekra peaklnu; 3Ha4eHUsI BOJIOPOJIHOIO MOKa3aTessl pacCTBOPOB KUCIOT U
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IIeJI04el ¢ U3BECTHOM CTENEHBIO AUCCOLMAINH; Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTA
PEaKLMHU, €CIIM OJHO U3 UCXOJHBIX BEILECTB JaHO B BUJIE€ PACTBOPA C OIPEIeIEHHON MacCOBOM 10JeH
pPacTBOPEHHOTO BEIIECTBA MIIM IAHO B U30BITKE (MMEET IPUMECH); T0JIM BBIXOA IPOIYKTa PEAKIINH;
00BEMHBIX OTHOLIEHUH Ta30B;

17. c(OPMHPOBAHHOCTh ~YMEHHUH: CaMOCTOSATEIBHO IUIAHUPOBATH W MPOBOJIUTH
XUMHUYECKHH 3KCIIEPUMEHT (IIPOBEACHUE PeaKLMii HOHHOIO 0OMEHa, MOATBEPKICHUE KaUeCTBEHHOTIO
COCTaBa HEOPraHMYECKUX BEILECTB, OIpPEIEIIEHUE CpeIbl PacTBOPOB BELIECTB C IOMOIIbIO
WH/IMKATOPOB, M3YyYEHHUE BIMSHUS PA3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUECKOW PEaKIIHH,
pelIeHre SKCIEepUMEHTAIbHBIX 3a1ad no TemaMm «Mertamisl» u «Hemeramib») ¢ cobmoneHueM
npaBui1  0e30macHOro  oOpalieHus C BemecTBaMH M JabopaTOpHBIM 00OpYIOBaHUEM,
(GopMynIMpoBaTh II€Nb MCCIENOBaHUS, IPEJICTABIAThH B Pa3IMYHON (opme pe3ynbTaThl
HKCIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

18. c(OPMHPOBAHHOCT yMEHUH: COONIONATh MPaBUiIA IOJIB30BAHUS XHMHYECKOM
MOCYJIOM W JabopaTOpHBIM 000pYy/IOBaHHEM, OOpaIlleHHUs] C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLUMSAMU 1O  BBIIOJIHEHUIO Ja0OpaTOPHBIX XMMHMYECKHX  OIBITOB, 3KOJOTHYECKU
1es1ecoo0pa3Horo TMOBEACHUS B OBITY M TPYIOBOH JAEATEILHOCTH B LEISIX COXPAHEHHS CBOETO
3JI0POBbsI, OKpYXKaroIllel MPUPOJHON Cpelbl U JOCTUNKEHUS €€ YCTOMYMBOIO Pa3BUTHsL, OCO3HABATh
OMAaCHOCTh TOKCHYECKOTO [EHCTBHA Ha >KUBBIE OPTaHU3MBI OINPENEIEHHBIX HEOPTaHMYECKHX
BEIIIECTB, MOHUMas cMbIcil okaszarens [11K;

19. c(OPMHPOBAHHOCTh YMEHHIA: OCYIIECTBIIATH IIeJICHANPABICHHBIN TOMCK XUMUYECKOM
UHGOpPMALlMUM B Pa3IMYHBIX HMCTOYHUKAX (Hay4yHas M ydyeOHO-HayyHas JUTepaTypa, CpeacTBa
mMaccoBoil wuH(popmaruu, VHTEpHET © [pyrue), KPUTHYECKH AaHAJIM3HUPOBATH XUMHUYECKYIO
uHpopMaluio, rnepepadaThiBaTh €€ W MCIIOJIB30BaThb B COOTBETCTBUU C IOCTaBJIEHHOW y4eOHOMH
3anaveit (I1P18).

2.CTpyKTYpa M coiepkaHue Y4eOHOro npeamera

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThI

Buj yueOHoii 1esiTeIbHOCTH Bcero KoJu-Bo yacos B
(ak.4.) cemecTpe (aK.4.)
2 cemecTp

YuyeOHasi Harpy3Ka o0y4arouerocsi 72 72
N3 Hux:
YueOHble 3aHATHS (BCET0): 69 69
Jlexmusg 23 23
[Tpaktuyeckoe 3anstue (Cemunap) - -
JIaboparophoe / [IpakTuueckoe 3aHATHE IO TOATPYIIIIaM 46 46
Koncynbranuu
CamocrosiTesibHasi pa6oTa 3 3
MMPOMEXKYTOUHAsI aTTecTanus, B hopme — HNuddepennrpoBanHbIi
muddepenmpoBaHHoro 3auera (2 cemecTp) 3a4er
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2.2. TemaTn4eckuii IJIAaH U CO/iep:KaHue Y4eOHOIO MpeaAMeTa

Bupn yueonoit
JIeATEeJTbHOCTH (AK.4.)

Ne Coaepsxanue yueOHOro MaTepuaJia

Jlekuusa
JlaGopaTopHoe /
IIpakTH4eckoe
3aHsITHE 110

IIpakTH4eckoe
3anaTHe (CemuHap)

2 Cemectp
Oprannyeckast XuMus

Pa3nen 1 TeopeTrnyeckne 0CHOBBI OPraHUYeCKOH XUMHUHU

Tema 1.1. Knaccudukanus, CTpoeHre 1 HOMEHKJIATYPa OPraHnYecKux
coeaNHEeHn

Conep:xanue

1 IIpeameT OpraHUyYecKOM XHMHMM: €€ BO3HUKHOBEHUE, Pa3BUTUE U
3HAUEHUE B IONYYEHUHM HOBBIX BEIECTB M MaTepHaloB. Teopus
CTPOCHHUSI OpraHuYecKux coenruHeHud A.M. byTnepoBa, e€ OCHOBHbIE
nojoxeHusi. CTPyKTypHble (OPMYJIBI OPraHMYECKHX BEHIECTB.
I'omomorus, wu3zomepnsa. XuMHYEcCKass CBA3b B OPraHUYECKHX 2
COEJIMHEHMSIX — OIMHAPHBIE U KPaTHBIE CBA3H.

[MpeacraBnenne o KiIacCHPUKAUK  OPraHMYECKHX  BEHICCTB.
HomenknaTypa oOpraHMYecKHX COEIWHEHUU (CHCTeMaTH4YecKasl) U
TPUBHAJIBHBIE Ha3BaHUS BaXXHEHIINX TNPEJCTABUTENEH KJIAcCOB
OpPraHMYECKUX BEIIECTB.

2 JlaGoparophast pabora Ne 1: wusomepus. Bwuapsl uszomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHASI. 5
DnekTpoHHbIE (P(EKTH B MOJEKYJIaX OPraHUYECKHX COCIMHEHUIl
(MHOYKTUBHBIA B Me30MepHBIN 3 deKTh).

3 Jlaboparophasi pabora Ne 2: o3HakOoMJIeHHE C OOpaslamu
OpPraHMYECKUX BEIECTB M MaTepHajaMi Ha WX OCHOBE, OTMBITHI IO
MIPEBPAIICHUI0 OPTaHNYECKUX BEIIECTB NP HAarpeBaHUU (ILIaBJICHNUE, 2
o0yTnMBaHNEe W TOpPEHHE), KOHCTPYMPOBAHHWE MOJEICH MOJEKYI
OpPraHUYECKHX BEILIECTB.

Tema 1.2. ¥YriaeBogopoasl

Conep:xanue

1 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUM psiiA. MeTaH u 3TaH —
MPOCTEHIIINE MPEACTABUTEIN AJIKAHOB: (PU3NYECKHE M XHUMUYCCKHUE
CBOMCTBA (pEakIlny 3aMeIICHUS W TOPEHMs), HAXOXK/ICHUE B IPUPOJIE,
MOJIyYCHHUE U IPUMEHEHHUE.

ATIKEHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKHH pAn. OTWIEH H
MPOIUJIEH — MPOCTEHINNE MPEACTABUTENIN aJIKEHOB: (U3NYSCKHE U 4
XUMHYECKHE CBOWMCTBA (pEakUWu THUIAPUPOBAHUS, TaJIOTCHUPOBAHUS,
TUApaTalliid, OKUCICHUS W TOJUMEpU3alliu), TOJIy4YeHHe |
MIpUMEHEHHE.

Anxamuensl: Oyraamen-1,3 wu  MeTwnOyraameH-1,3: cTpocHHE,
BaKHCHINIME XMMHYECKUE CBOWCTBA (peakius MOJUMEpPU3AIIUN).
TTonydueHne CHHTETHYECKOTO KayuyKa U PEe3UHBL.

nadora

CamMmocrTosTe bHASA
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AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUU PSI.
AneTuieH — NpocTeNni NpeICTaBUTEh AIKHHOB: COCTaB, CTPOCHUE,
¢uznyeckne M XWMUYECKHE CBOWCTBA (peaklWu THIPHUPOBAHHA,
raJIOTeHUPOBAHUS, THIPATAI[UH, TOPEHUS ), TIOTYUCHUE U IPUMCHCHUE.
Apensl. beHzon: cocraB, cTpoeHHe, (PHU3MUCCKHEC W XUMHUYICCKHE
CBOICTBa (peaKIiy TaIOTeHUPOBAHUS W HUTPOBAHUS), MTOyIeHUE U
npuMeHeHue. TOKCHYHOCTh apeHOB. ['eHeTHueckas CBA3b MEXKIY
YIJIEBOJOPOAAMHU, IPUHAIICKAIIUMHU K Pa3IMYHBIM KJIaCCaM.

Jlaboparophas padora Ne 4: [IpupogHbIe HCTOYHUKH YTIIEBOAOPOIOB.
[Mpupoanslii Ta3 u momyTHele HedTsHble Ta3pl. Hedtp u e
npoucxoxaenne. Crioco0sl mepepadoTku HepTH: TTeperoHKa, KpeKHHT
(TepMuYecKHii, KaTamuTHIeCKu ), muponu3. [IpoaykTer nepepaboTku
HEeTH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH
YTOJIb ¥ IPOJLYKTHI €r0 IepepaboTKH.

Jlaboparophas padora Ne 5: o3HakoMiIeHHE ¢ KOJUTeKImsiMu «HeTb»
u «Yromey, ¢ o0paslamMH IUlaCTMAacC, KaydyKOB U PE3HHBI,
MOJIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaOT€HIPOU3BOIHBIX
YTJIEBOJJOPOJIOB.

JlaboparopHas paboTa Ne 6: BEIYUCIIEHUS 110 YpaBHEHUIO XUMHUIECKOH
peakiuu (Macchl, 00b&Ma, KOIMYECTBA HCXOAHOIO BELIECTBA WU
NPOAYKTa PEaKUUH MO H3BECTHBIM Macce, O0bEMY, KOIHYECTBY
OJTHOT'O M3 MCXOAHBIX BELICCTB MM IPOAYKTOB PEAKIIH).

Tema

1.3. Kuciopoaconep:xamnue opranHudeckue coeJuHeHHs.

Conep:xanue

IIpenenbHble OJHOATOMHBIE CIUPTHI. METaHON M 3TAHOJ: CTPOEHUE,
¢usnueckue W XUMHUYECKHE CBOMCTBA (pEakUuM C aKTUBHBIMH
MeTajllaMH,  TaJlOTeHOBOAOPOAAMH,  TOpPEHHE),  MPHUMEHEHHE.
Bonoponnbie cBSI3M  MEXAy MOJIEKyJamMu cnupTtoB. JleiicTBue
METaHOJa U 3TAHOJIA Ha OPTaHU3M YEJIOBEKA.

MHoroatomMHsle CHOUPTHL. OTHICHINIMKOIb M TIHUIEPUH: CTPOCHHE,
¢dusnueckue ¥ XUMHYECKHE CBOicTBa (B3aMMOJEHCTBHE CO
IIeIOYHBIMHA METaJlJIaMH, KaueCTBEHHAsI peaklysi Ha MHOTOATOMHBIE
cnupThl). JleficTBue Ha opranu3M uenoBeka. [Ipumenenue rivuepuna
Y 3TUJICHTJIUKOJISL.

®eHoI: CcTpoeHHe MOJIEKYIbI, (U3NYECKUE U XUMHUECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue denomna.

Anpaeruabsl. DopMainbaerui, aueTaabAeru: CTpoeHue, Gu3nieckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIIEHHS W BOCCTAHOBIICHUS,
Ka4deCTBEHHbIE PEAKLIUH), TOJyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIPEAETbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas H
YKCYCHasl KACJIOTBI: CTpPOCHHUE, PU3NUECKHEe M XMMUYECKHE CBOMCTBA
(cBoiicTBa, oOmIMe Ui Kiacca KHCIOT, peakius 3TepuuKalun),
NoJTyueHue 1 npumMeHeHne. CTeapuHOBast U OJIEMHOBAsI KMCIOTHI KaK
NPEACTABUTENN BBICHIMX KapOOHOBBIX KHCJIOT. Mplla Kak COJH
BBICIINX KapOOHOBEIX KUCIIOT, KX MOIOITIEE IEHCTBHE.

Crnoxsble 3QUpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. I 'napomnus
cnoxHbIX 3¢upoB. Kupel. ['maponus xupos. [IpuMeHeHne >Kupos.
buonornyeckas posib xKUPOB.

YrneBoapl: cocraB, KiaccHUKAIMs YTIEBOJOB (MOHO-, IU- U
MOJICAaXapHIbI).

JlaGopatopuass pabora Ne 7: IlpuMeHeHHEe MOHOCAXapHIOB, HX
3HAUEHHUE B KHU3HEACATEIBHOCTH Opranm3Ma. HaxoxieHue B mpupo/ie
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W TPUMCHCHUE JUCaxXapujoB U moymcaxapuaoB. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIA MIENK).

JlaGopaTopHast pabora Ne 8. pacTBOPHMOCTH Pa3INIHBIX CIUPTOB B
BOJI€, B3aHMMOJEHCTBHE 3TaHOJA C HAaTPUEM, OKHCIEHHE STUIIOBOTO
CIIUpTa B ajlbJETH] Ha PACKaJEHHONW MEIHOW MPOBOJIOKE, OKUCIECHHUE
STHIIOBOTO CIHPTA AWXPOMATOM Kajus (BO3MOXHO HCIOJB30BaHHE
BUIEOMATEPUAIOB), KAUECTBEHHBIC pEakIUuM Ha albAeruabl (C
ruapokcuioM muammuHcepeopa (I) m rugpokcumom meau (l1)),
peaknus TaurepuHa ¢ TuapokcuaoM Menn(ll), Xumudeckue cBoicTBa
pacTBOpa YKCYCHOM KUCIOTBI, B3aUMOJECHCTBUE PACTBOPA TIIFOKO3bI C
runpokcunom Menu(Il), B3anMoneicTBrEe KpaxMana ¢ HOJIOM.

Jlaboparophas paboTa Ne 9: BEIYUCIICHUS 110 YPaBHEHUIO XUMUYECKOH
peakiuu (Maccel, 00bEMa, KOIMYECTBA HMCXOJHOTO BEMIECTBA MU
MPOJAYKTa PEaKIMU IO HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 MCXOJHBIX BEIIECTB WM NMPOIYKTOB PEAKIIMH).

Tema

1.4. A3oTcoaep:kamye OpraHu4ecKue coeAuHeHUus

Conep:xanue

AMUHOKHUCIIOTBI Kak aM(OTEpPHbIC OpraHUYECKUE COCAMHCHUSI.
Odusnveckre 1 XUMUYECKHE CBOMCTBa aMUHOKHCIOT (Ha TMpHUMepe
IMIMHA). bronorudeckoe 3HaUeHWE aMUHOKUCIIOT. [lenTuapl.

benku kak TpUPOAHBIE  BBICOKOMOJIEKYJISIPHBIE  COEAWHEHUA.
[lepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTYpa O€IKOB. XUMHUYECKHE
CBOICTBa OENKOB: THAPOIN3, NEHATYPANNs, KAaUeCTBEHHBIE PEaKIIUN
Ha OEJIKH.

Jlaboparopnass paGora Ne 10: HaOmogeHHME UM ONKMCAaHUC
JIEMOHCTPAIMOHHBIX OMBITOB: JICHATYpalys OSIKOB MPH HArPEBaHHH,
IIBETHHIE PEaKITNHN OCITKOB.

Tema

1.5. BbicokoMoOJIeKYJISIpHbIE COeIMHEHMSA

Conep:xaHue

OCHOBHBIE TIOHSATHS XHMHHU BBICOKOMOJEKYJSIPHBIX COEIWHEHMUIA:
MOHOMeEp, TOUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHBL MOJUMEPHU3aInH,
cpenHss MojekyispHas Macca. OCHOBHbIE METOJBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX ~ COGIMHEHWH  —  TONUMepu3anus U
MTOJINKOH ICHCAITHSL.

Jlaboparophast padota Ne 11: o3HaKoMIIeHHE C 00pa3aMy IPUPOTHBIX
U HNCKYCCTBCHHBIX BOJIOKOH, IUIaCTMACC, Kay4YyYKOB M H3YUCHHUE HUX
CBOIICTB.

CamocTrosiTenbHas padora: [locTikeHns: HAyKH B 001aCTH OPraHNIeCcKOn
XHUMHHU.

Oo0mas 1 HeopraHm4deckast XUMHAs

Pa3pnen 2. TeopeTudeckne 0OCHOBBI XMMHHU

Tema

2.1. CTpoeHne aTOMOB XMMHYECKHUX JIEMEHTOB.

DJIEKTPOOTPHIATEIbLHOCTh

Conep:xanue

XUMHUYECKHUH 351eMeHT. ATOM. SIIpo aroMa, W30TOMbL. DIIEKTPOHHAS
o0oyodka. DHepreTHYecKne YpOBHH, TOAYPOBHHU. ATOMHEIE
opburamu, s-, p-, d- siemeHtbl. OCOOEHHOCTH paclpeIeICHsI
3JICKTPOHOB IO OPOUTAISIM B aroMaX dJIEMEHTOB IEPBBIX YETHIPEX
MIEPUOJIOB. DICKTPOHHAS KOH(PHUTYpanysi aTOMOB.
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Jlaboparopnast pabora Ne 12: pemieHue 3aqaHuii Ha HCIIOJIE30BaHUC
XUMUYECKON CHMBOJIMKUA U HAa3BaHUI COCAMHEHUH IO HOMEHKIAType
MEXIYHApOIHOTIO COK3a TEOPETHYECKOM W MPUKIAAHON XUMHUH U
TPUBUAIBHBIX HA3BaHUM JJII COCTaBJICHHUS XHMHUYECKUX (HOpMYI
JIByXaTOMHBIX COSIMHEHNH (OKCUIOB, CYJIb(PHUI0B, THAPHUIOB U T.I1.) U
JIPYTHX HEOPTaHIMYECKHUX COeTMHEHNH OT/IEIbHBIX KIIACCOB.

Tema

2.2. llepnoauyeckuii 3axkoH u Tadauna .M. MengeseeBa

Conep:xaHue

[lepuonuueckuii 3akoH u Ilepuoguyeckass cuUcTeMa XHUMHUYECKHUX
anemerToB J[.M. MenneneeBa. CBs3b MEPUOAMYECKOTO 3aKOHA U
Tlepuonuueckoit cucteMbl Xumudeckux 3jaemenToB /.M. MeHeneera
C COBPEMEHHOH TEOopHUel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XHMHUUYECKHX DJIEMEHTOB U 06pa3yeMI)1x MU
MPOCTHIX W CJIOXHBIX BEIIECTB 10 TPyNIaM M MeproaaM. 3HaueHUe
MIEPUOIMYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Jlaboparopnass  padora Ne  13:  nmeMoHcTpamms — TaOJHIY
«llepuoguueckass  cucreMa  XHUMHYeCKMX  3ieMeHToB .M.
MengneneeBa», H3yde€HHE MOJENCH KPUCTAUIMYECKHX PEIIETOK,
HaOJroleHNe ¥ OIMHUCAaHWE JEMOHCTPAIMOHHBIX W J1a0opaTOpHBIX
ONBITOB  (pa3lioKeHHWE TIePOKCHAAa BOAOPOAA B IPUCYTCTBUHU
KaTaJln3aTopa, OlpeesIeHHEe CPeabl pACTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCAJIbHOTO0 WHAWKATOPA, PEaKIi HOHHOTO 0OMEHa).

CamocTosiTeJbHAsi Pa60Ta: MOAr0TOBKA NPE3EHTAINH ¥ COOOLICHHMI.

Tema

2.3. CTpoeHue BellecTBa, BUAbI XMMHYECKOH CBSI3U.

Coaepxanue

Crpoenue BemiecTBa. XUMHUYECKAsl CBSI3b. BUIBI XUMHUYECKON CBS3H
(xoBaJIeHTHasT HENOJApHAs U TOJIAPHAs, MOHHAS, METaJUIMYECKas).
MexaHu3Mbl  O0pa30BaHUSl KOBAJICHTHOW  XMUMHYECKOH  CBS3M
(OOMEHHBIE ®  JOHOPHO-aKUENTOpHBIH). Bomopoanas  cBs3b.
BanentHocTh.  OnekTpooTpunaTenbHOCTh.  CTENEHb  OKUCIIEHUS.
HoHBI: KATHOHBI U aHHOHBI.

Jlaboparophas padoTa Ne 14: onpeeneHe TUIIOB XUMHUECKOM CBA3H,
BaJICHTHOCTH, CTCIICHU OKHCJICHUA.

Tema

24. Knaccupukanusi, CcTpoeHHMe W HOMEHKJATypa

HECOPraHUYCCKUX coeum{e}mﬁ, THINBI KPUCTAJIMICCKUX PEIICTOK

Conep:xaHue

Knaccugpukanuss HeopraHudeckux coequHeHuit. Homenkiarypa
HEOpPraHWYeCKUX  BeEllecTB.  BemiectBa  MOJNEKYJISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
THUMBI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB
OT THIIA KPUCTAJUIMYECKON PEILIETKH.

IlonsiTne o paMcnepcHbIX cucTeMax. VICTHHHBIE M KOJJIOWIHBIE
pacTBopbl. MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Jlaboparophast padora Ne 15: reHeTnyeckasi CBA3b HEOPraHHUYECKUX
BENIECTB, TPUHAICKAIMX K PA3JIMYHBIM KIIACCaM.

JlaGoparophas pabora Ne 16: pacuéTsl M0 ypaBHEHHSIM XUMHUYECKHX
peakuuii, B TOM YHCIE TEPMOXHMHYECKHE pacdETbl, pacdEéTsl C
UCIIOJIb30BaHUEM IIOHSITUS «MAcCOBasl JOJIs BEILIECTBAY

Tema

2.5. Tunbl XMMHYECKHX peakumii

Conep:xaHue
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Xumundeckas peakiusa. Knaccudukanuss XMMHYECKHUX peakiuid B
HEOPraHWYEeCKOW M OPTaHWIECKOW XUMHUH. 3aKOH COXPAaHEHHS MacChl
BEIIECTB, 3aKOH COXPaHEHUS W TMPEBpAIleHUS JSHEPTHUH TPHU
XUMHYCCKHUX PEaKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAaKTOpOB.
O6OparuMple  peaknuu. XHMHYECKOoe paBHOBecue. DakTOpHI,
BIUSIOINIME HA COCTOSHHE XHUMHUYECKOro paBHOBecus. [Ipunmmm Jle
[TaTenne.

JlaGopaTopuast pabora Ne 17. BiumsHHE pa3IMYHBIX (AaKTOPOB Ha
CKOPOCTh XUMHYECKOH peakIInu.

3

Jlaboparopuasi pabora Ne 18: ompeznencHHEe THUIIOB XUMHYECKUX
peaknuii. Perienue 3a71a4 Ha OCHOBHBIE 3aKOHBI XMMHH.

Tema 2.6. JaexktpojuTudeckass gucconmamusi. OKHCIUTEIBLHO —
BOCCTAHOBHUTEJIbHbIE PEAKIINU

Conep:xaHue

1

DekTpoauTHaecKas auccoruanus. CHIbHBIC U C1a0ble JIEKTPOIUTHL.
Cpeza BOIHBIX PACTBOPOB BEIIIECTB: KUCJIAs, HEHTpaibHasl, [IETOYHasl.
Peakiinu noHHoro oomeHa.

OKHCITUTETBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

2

Jlaboparopuast pabora Ne 19: okHMCIMTETHHO-BOCCTAHOBHUTEIHHBIE
PEaKIINH.

Tema 2.7. ITono:xxenue HemeTan10B B Ilepnoanueckoii cucreme
xumuyeckux daemeHToB .. MeHnaeneeBa 1 0COOEHHOCTH CTPOEHUSI UX

aTOMOB
Conep:xanue
1 Hemeramnsl. [lonoxenue nHemertaiioB B Ilepuonnueckoit cucreme

XUMHUeCKUX 3ieMeHToB [I.M1. MenpeneeBa 1 0COOCHHOCTU CTPOCHUS
aToMOB. @DU3MYECKHEe CBOWCTBA HEMETAIOB.  AJUIOTPOIHS
HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, pochopa u yriepoaa).
XYUMHYECKHe CBOICTBA Ba)KHEUIINX HEMETAJIOB (TajOr€HOB, CEPHI,
aszota, (hocdopa, yrieposia ¥ KpeMHUsS) U UX COCIUHEHHN (OKCHIIOB,
KHCJIOPOJICOAEPIKAIINX KHCIIOT, BOJOPOAHBIX COSANHEHUH).
IIpumMeHeHne BaXKHEHIIMX HEMETAIJIOB M X COSAMHEHHH.

Jlaboparophas padota Ne 20: pacyéThl MacChl BEIIECTBA MIIM 00BEMaA
ra3oB IO W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0bEMY
OJTHOTO W3 YYacTBYIOIIUX B PEAKIUH BEHIECTB, PACUYETHI MAacCh
(0OBEMa, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEaKIIUU, €CJIU OJHO U3
BCIICCTB UMCCT IIPUMECH.

Tema 2.8. Ilonoxkenue merauioB B Ilepuoamueckoii cucreme
XHMHYECKHX 3JIEMEHTOB

Conep:xanue

Mertamnbl. [lonoxenue wmeramnoB B Ilepuomuyeckoil cucreme
xumuueckux 3aemMentoB J.M. Menaeneesa. OCOOCHHOCTH CTPOSHUS
JJIEKTPOHHBIX 000JI0ueK aToMOB MetaioB. OOmue ¢u3ndecKue
cBoiicTBa MeTaiioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUN psif
HaIPSDKEHUI METAIIIIOB.

XVWMHUYECKHEe CBOMCTBA BaKHEWUIIMX METAIJIOB (HATPHH, KWW,
KaJbI[Ui, MarHwii, aJTFOMHHUAN, IIUHK, XPOM, JKele30, MeIb) U HUX
COEJIMHEHHH.

O6mue crnocoObl MOTy4YeHHs MeTauioB. lIpuMeHeHne MeTauioB B
OBITY M TEXHHKE.

Jlaboparophast padora Ne 21: u3yueHue koJuiekimd «MeTamisl U
CIIaBBI», 00pa3Il0B HEMETAILIOB.

Jlaboparophast pabora Ne 22: pemreHue 3aad, HaOIIOJACHUE U
OMHCAHWE  JIEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX  OMBITOB
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(B3aHMOHeﬁCTBHG THUAPOKCHUJA AJIIOMUHUA C paCTBOPAMU KHCIOT U
HICJIO‘ICI;'I, Ka4C€CTBCHHBIC pCAKIIMHN HAa KaTUOHBI MeTaJ'IJ'IOB).

Tema 2.9. XumMus u ;KU3Hb

Conep:xaHue

1 Ponp xuMmum B OOECIICYCHHMH DSKOJOTHYCCKOHM, YHEPTETHUECKONH U
MUIIEBON 0€30IaCHOCTH, Pa3BUTHN MeTUIMHEI. [loHATHE 0 HayYHBIX
METO/aX MO3HAHUS BEIIECCTB M XUMUYECKUX PEAKIUH. 1
IIpencraBiaenns 06 OOMMX HAYYHBIX NPHUHIIUIAX MTPOMBIIIICHHOTO
MOJTyYEHHs] BAXKHEHIIINX BEIIECTB.

2 Jlaboparophast padota Ne 23: UenoBek B MUpE BELIECTB U MATEPHAIOB!
BOXHCWIIIME  CTPOUTEIBHBIC  MaTepPHaIbl,  KOHCTPYKIMOHHBIC
MaTepHualibl, KpPAacKH, CTEKIO, KepaMHKa, MaTepuaiabl Ui 2
SNICKTPOHHKH, HAHOMATEPHAbl, OPraHMYeCKHEe W MHUHEPAIbHbIC
ya00peHusl.

3 Jlaboparophas pabora Ne 24: XumMus u 310pOBbE YEJIOBEKA: MIPaBHIa
HCIIOJIb30BaHMs JIEKAPCTBEHHBIX MPENapaToB, MpaBuia 6e30MacHOro 2
HCIIOJIb30BaHMs MPEIiapaToB 6BITOBOI71 XUMHHU B HOBCC[IHCBHOI\/'I JKU3HU.

CamocTosiTesibHast pa00oTa: NOATOTOBKA NMPe3eHTAUMI H cO00IeHmii 1

KoncyabTanus

IIpome:xkyTounas arrecrauust | uddepeHunpoBaHHbIi
3auer

Beero | 23 | | 46 | 3

3. KoHTpo.Jb u oueHKa pe3y/IbTaTOB OCBOEHHsI Y4eOHOI0 MpeaMeTa

Texkymmii KOHTPOJb  YCIIEBAEMOCTH W TMPOMEXKYTOYHAs  aTTecTalusi  OO0ydYaromImxcs
OCYILECTBIISIIOTCS ¢ MPUMEHEHUEM OLICHOUHBIX MaTepHAJIOB M0 y4yeOHOMY MpeaMeTy (IIpHIIoKEHHE
Ne 1 - Ne 2 k paboueil nporpamme y4eGHOT0 MpeaAMETa), BKIIOYAIOIIUX OTKPBITYIO (IOCTYIHYIO K
OINyOJIMKOBAHUIO) U 3aKPBITYIO (HE pa3MeIaeMyIo B CBOOOJHOM JIOCTYIIE) YaCTH.

4. YcnoBus peaqn3anuy y4eOHOro npeamera
4.1. Y4yeOHo-MeTogu4eckoe M HH(popManuoHHOe o0ecnmeyeHHEe peaju3anuu y4eOHOro
npeaMera

O6opynoBanue y4deOHOro KaOuHeTa (HaryIsiHble MOcoOWs): HaOOpBl IIAPOCTEPIKHEBBIX
MoJieNiell MOJIEKYJI, MOAETH KPUCTAIIMUECKUX PEIIETOK, KOJUIEKIIUH MPOCTHIX U CIIOKHBIX BEIECTB
W/WIM KOJUIEKLIMH TOJMMEPOB; KOJUIEKIUSI TOPHBIX MOPOJ M MHHEPAIOB, 00pa3ibl MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KaydyKoB, He(Th, yroyip, Tabnuna MeHzeneeBa, yueOHbIe
¢bunbMbl, IMPPOBEIE 00pa30BaTENIbHbBIE PECYPCHI.

ObopynoBanue mnabopaTopun M pabouux MeCT J1abopaTOpuu: MEH3YpPKH, MHUIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, TPEAMETHBIC H TIOKPOBHBIE CTEKJIA, TUTAHIIETHI JJIS
KaleJIbHBIX peakuuil, GuibTpoBaibHas Oymara, MpOMBIBAJIKU, CTEKISTHHBIE POOUPKH, PE3UHOBBIC
npoOKu, poHapUKU, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI U1 MPOOUPOK; MEpPHBIE
IWIMHPBI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JAeTUTeNbHbIe uauHIpuyeckue (50-100 mi), cTynku ¢
necTukoM, (paphopoBble YalllKH, MUHLETHI, GUIBTPEl OyMa)KHbIE, BaTa, Mapisl, YacOBbIE CTEKJa,
AIIEKTPOIUIUTKY, JIAOOPATOPHBIE HITATUBBI, COIUPTOBBIE TOPENKH, CIIUMYKH, MPUOODP A MOTYUESHHUs
ra3zoB (WM MpOOHpKa C Ta300TBOTHON TPYOKO), Iep KaTesu JUIsi MPOOUPOK, CKIISTHKY TS XPaHCHHSI
PEaKTUBOB, pa3gaTouyHble JOTKHU; XuMuueckue ctakansl (50, 100 u 200 mun); mmarenu; TUHUETHI,
TUTEBHBIC IIUIIIBI; CEKYHIOMEPHI (TaiiMepbl), MepHbIe mpooupku (Ha 10—20 M) 1 MepHBIE KOOI
(25, 50, 100 1 200 M), BoasiHAst OaHs (MM TEPMOCTAT), CTEKJITHHBIC MMAaJOYKH; KOHUYECKUE KOOI
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st tutpoBanus (50 u 100 mut); MHAMKATOpPHBIE MOJIOCKU Ui omnpeneneHuss pH u crangaptHas
WHJIUKATOPHAs IIKala; YHUBEpCaIbHbIN HHAUKATOp; TuneTku Ha 1, 10, 50 M (unu mo3atopei Ha 1, 5
u 10 mi), GIOpeTKH Ui TATPOBaHUs, MeIuIMHCKHe mmpuibl Ha 100—150 mut, maboparopHbie W/
aHaJIMTUYeCcKue Bechl, pH-MeTpbl, cymmiapHbIN mKad, u 1p. 1aboparopHoe 000py10BaHHeE.

4.1.1. OcHoBHAas JJUTEpaTypa:

1. bpeitkoBa, A. JI. O6mas u Heopranudeckas xumust: npaktukym miast CITO / A. [1. bpeiTkoBa.
— Caparos: IIpodobpazoBanme, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr:
anexktpoHHed // IludpoBoit obOpazoBatenbHblii pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/92126.html (nata oGpamienus: 29.01.2024). — Pexum moctyna: ajis
apropusup. [lonb3oBareneit

2. I'abpuensn, O.C. Xumus. 11 knacc. YueOnuk: Yueonuk / O.C. I'abpuensn, N.I'. Octpoymos,
C.A. CnankoB — Mockaa: [Ipocsemenue, 2024. — 128 c.

3. WBuaros, A. JI. Xumust Boxbl 1 MukpoOuosnorus: yueonuk / A.JI. iBuatos, B.J. Manos. -
MockBa: UHOPA-M, 2019- 218c.— (Cpenunee npodeccuonansHoe oopazobanue). - ISBN 978-5-16-
006616-5. - Tekct: anekrponnsiid. - URL: https://znanium.com/catalog/product/1013519 (nata
obpamenus: 02.09.2022). — Pexxum qoctyna: mo moJImucKe.

4. Tynukun, E. 1. Xumusa. B 2 4. Yacte 2. Opranuueckas XuMuUsi: Y4eOHHUK JUIsl CPEIHETO
npodeccuonansHoro obpazosanus / E. W. Tynukun. — 2-e u3n., uchop. u Jgom. — Mocksa:
W3znarensctBo FOpaiit, 2023. — 197 c.

5. Pymsutuc, I'.. Xumus. bazossiii ypoBeHb. Yuebnuk anst CI1O: YueOnuk / I'.E. Pynzutuc, ©.I'.
®enpaman — Mocksa: [Ipocsemienue, 2024. — 336 c.

4.1.2. JlonoJHUTEAbHAS JIMTEPATYpa:

1. Tabpuensn O.C. HacronbHas xuura yuurens xumuu: 10 xmacc / O.C. T'abpuensa, U.I'.
OctpoymoB — M., 2004.

2. Tabpuensa O.C. HacronpHas kaura yunrens xumuu: 11 xmace: B 2 4. / O.C. I'abpuensa, I'.T.
JIpicoBa, A.I'. BBenenckas — M., 2004.

3. Taopuensa O.C. Xumus. 11 knacc: Yueb. s obmeodpazoBarensHbix yupexacauii/ O.C.
["a6puensu, ®.H.Mackaes, C.1O.ITonomapes, B.1.Tepenun; [lox pen. B.U.Tepenuna. — M.: JIpoda,
2004

4. Tapa H.H. KonrposnbHbsle u nmpoBepounble pabotsl mo xumuu 10 — 11 kmacc.- M.: JIpoda,
2001.

5. Eropo A.C., Ilankas K.II., HMBanyenxko H.M. Xwumus. I[locobue-penerutop s
nocrynatouux B BY3s1.-Poct u//1.: ®denuke, 2001.

6. Casunkuna E.B., Jlorunosa I'.I1. Xumus. [Tonuslit mkonsHsii Kypc.- M.: ACT-npecc,2000.

7. DuHuukionenus mis gerei. Xumus.- M.: Asaura +, 2001.

HNuTepHeT-pecypcenl:
http://www.openclass.ru/node/112802 - YrieBomopost
http://www.openclass.ru/node/147910 - [leproandeckuii 3aKOH U MIEPUOTUUECKAS CHCTEMA
http://www.openclass.ru/node/169042 - Ctpoenue aToma
http://www.openclass.ru/node/175894 - xapakTepuCTHKa XUM. SJIEMEHTOB | TPYIIIBI
http://www.openclass.ru/node/176415 - yrieBos
http://www.openclass.ru/node/176427 - Posib XMUMHUU B )XKU3HU YET0BEKA
http://www.openclass.ru/node/179299 - AnkaHsl - Ha3BaHUS BEILECTB
http://www.openclass.ru/node/187262 - sxene3o

9. http://www.openclass.ru/node/204810 - Buasl XUMHYECKOI CBS3U

10. http://www.openclass.ru/node/208317 - TIlpeseHTanus O JKH3HH W JICATEIBHOCTH
A.M.bytneposa

11. http://www.openclass.ru/node/208770 - Bukropuna «Kucmopoacoaepaiiiue CoeTuHEHND

NGO~ wWNE
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12. http://www.openclass.ru/node/209167 - AnieraTHOE BOJIOKHO

13. http://www.openclass.ru/node/213972 - TlpeneabHbIC U HEMPEAETbHBIC YTIACBOAOPOIBI

14. http://www.openclass.ru/node/45054 - T1pesenrarms «OBP»

15. http://www.openclass.ru/node/54561 - UcTopust meproanIecKOil CHCTEMBI

16. http://www.openclass.ru/node/55285 - TecroBble 3amaHusi MO0 TeMe «XUMHUECKas CBS3b.
Kpucrammieckue pemeTku»

17. http://www.openclass.ru/node/85611 - kayuyk

18. http://www.openclass.ru/node/96704 - npupoiHbIC KCTOUHUKHU YTIIEBOIOPO/IOB

4.1.3. CoBpemenHbie npodecCHOHATbHBIE 0a3bI JaAHHBIX U HHPOPMALHOHHbIE CIPABOYHbIE
CHCTEMBI:
3uanuym - https://new.znanium.com/
Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/
Elibrary - https://www.elibrary.ru/
Hayuonanvnas snekmponnas oubiuomexa (HI5) - https://rusneb.ru/
Mesceysosckas anexkmponnas bubaruomexa (MIB) - https://icdlib.nspu.ru/
"UBUC" (B/] nepuoouueckux uzoanuti) - https://dlib.eastview.com/browse
Dnexmponnas dubnuomerxa Tromey - https://library.utmn.ru/
Obpaszosamenvhas niamegopma 0Jisk yHusepcumemos u Koieocetl - hitps://urait.ru

CoNoR~ LN E

4.2. JInueH3M0HHOe W CBOOOTHO PACIPOCTPaHsieMOe NMPOrpaMMHOe o0ecrneveHHe, B TOM
YHCJIe 0Te4eCTBEHHOT0 ITPON3BOICTBA

LibreOffice, mnardopmer: Sunexc. Meccenmkep, Snaekc. Tenemocr.
4.3. MaTepua/IbHO-TEXHHYECKOE 00ecneyeHHe pean3anun y4eGHOro npeaMera:

MynbsTuMeauiiHas ydeOHast ayIMTOpHs Ul TIPOBEICHHs 3aHATUH JIEKIIMOHHOIO THUIIa OCHAIlleHa
CIIEYIOIMMH TEXHUYECKUMHU CpeAcTBaMM OOydeHHs U 00OpyJdoBaHHEM: yueOHas MeOelb, J10CKa
ayJUTOpHas, MYJIbTUMEAUHHOE MPOEKIMOHHOE U aKyCTUYEeCKOe O00OpYZOBaHHUE, MEPCOHATbHBIN
KOMIIBIOTED.

MynbsTuMeauiiHas yueOHast ay TMTOpUs AJIs IPOBECHUS 3aHATHH 1a00paTOpHOTO THIIa OCHAILEHA
CIIEYIOIIMMH TEXHUYECKUMHU CpeACcTBaMM OOydeHHUs U 000pyJdoBaHHEM: yueOHas MeOelb, J10CKa
ayJUTOpHas, MYJIbTHUMEAUHHOE MPOEKIMOHHOE U aKyCTUYEeCKOe O00OpYZOBaHHUE, MEPCOHATbHBIN
KOMIBIOTED.

VYuebHasg ayIuTOpHs Ui NPOBENEHUs 3aHATUH JaOOpaTOPHOrO THIA OCHAIEHA CJeTyHOIUMHI
TEXHUYECKHMH CPEJICTBAMH 0O0y4eHUS 1 000pyIoBaHHEM: ydeOHast MeOelThb, I0OCKa ay TUTOPHAS.


http://www.openclass.ru/node/209167
http://www.openclass.ru/node/213972
http://www.openclass.ru/node/45054
http://www.openclass.ru/node/54561
http://www.openclass.ru/node/55285
http://www.openclass.ru/node/85611
http://www.openclass.ru/node/96704
https://new.znanium.com/
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://www.elibrary.ru/
https://rusneb.ru/
https://icdlib.nspu.ru/
https://dlib.eastview.com/browse
https://library.utmn.ru/
https://urait.ru/
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[Tpunoxenne Ne 1 k paboueit
nporpaMMe  y4eOHOro mpeamera
«XUMHS»

OIIEHOYHBIE MATEPHUAJIBI 110 YYEBHOMY IIPEJMETY
XUMUA
OTtkpbITast yacTh

1. Cucrema oueHUBAHUSA

KomnbloTepHasi npe3eHTalus — 3TO MyJIbTUMEIUHHBINA TPOLYKT, IPEACTABIISIOMNN COO0H
croco0 JeMOHCTpaluuu WH(pOpMAIMHU, I/Ie MIPOUCXOIUT OJHOBPEMEHHOE MCIIOJIb30BaHUE CIANWJIOB,
BBIJICPKAHHBIX B OJHOM TIpa)M4ecKoM CTUJIE, COJEpXKAIIUX TEKCT, PUCYHKH, (ororpadumu,
AHUMAIUIO, BUIEO U 3BYKOBOU Ps.

KonTposbHasi paGora — CpeACTBO KOHTPOJISI CTENEHHM OCBOEHMSI OOyYaroIMMUCS
TEOPETUYECKOr0 MaTepHaa, ClielnalbHbIX TEPMUHOB, HABBIKOB aHAJIN34 SI3bIKOBOTO MaTepHUaIa.

Pejgepar — 3T0 KpaTkoe H3JI0KEHHE B NUCBMEHHOM BHJAE WJIM B (GopMe MyOJUYHOIO
BBICTYIIJICHUS (JIOKJIaJa) COAEp KaHUS KHHUIM, HAy4HOH paOoThbl, pe3yibTaTOB U3yueHHs HayYHOH
po0JieMbl, 0030p COOTBETCTBYIOLIUX JIUTEPATYPHBIX U IPYTUX HCTOUYHUKOB.

CamocrositeibHast padoTa — CpEICTBO KOHTPOJSA, II03BOJISIONIEE OLICHUTH YMEHHs
00y4aroIUXCsl CAMOCTOSITENIBHO CTPYKTYPUPOBAaTh CBOM 3HAHUS B IIPOLIECCE PELICHUS TPAKTHYECKUX
3ajla4, OPUEHTUPOBATbCA B MH(POPMAIIMOHHOM IpocTpaHcTBe. OLEHUBAHUE BBINOJIHEHUS JaHHOTO
CpeACTBa KOHTPOJIA OCYLIECTBISETCA II0 MaTepuanaM, IpeJOCTaBICHHbIM OO0yYaroluMcs B
nucbMeHHOW  ¢opme.  Ilpm  olEeHMBaHMM  CaMOCTOSTENbHOH  pabOThl  YUYMTHIBAeTCA
CaMOCTOSITEIIBHOCTb, ITOJIHOTA OTBETA, IPAMOTHOCTD.

TecT — cpecTBO KOHTPOJISL CTETIEHN OCBOSHUS 00YUYaIOIIMMHUCS TEOPETHUECKOT0 MaTepuaia
u ¢akrorpapuyeckoro Marepuaiga. TecToBble 3aJlaHUsl MPEIIOIaraloT BbIOOP BEPHOIO BapHaHTa
OTBETa U3 MepeyHs MpeJlaraeMbiX, TpeOOBaHUE JOMOIHUTh YTBEP)KACHUE MPOMYIIEHHBIM CIIOBOM,
YCTAaHOBUTb COOTBETCTBHE MEXKJYy SBICHHUSAMHU JMUTEpaTypHoro nepuona. Ilpum oneHuBaHumn
pe3yJIbTaTOB TECTUPOBAHUS YUUTHIBAETCSA KOJIMYECTBO M MPOLEHT JAHHBIX 00YYaroIIUMCs BEPHBIX
OTBETOB.

YcTHBIH 0NPOcC Ha 3aHATHH TO3BOJISIET BBISICHUTH 00BEM 3HAaHUH CTyI€HTa IO OIpeeIeHHON
TeMe, pasfeny, npobneme. Ilpu olleHMBaHUM YCTHOTO OTBETa YYMUTHIBAETCS Kaue€CTBO W MOJIHOTA
OTBETAa Ha KOHTPOJIBHBIE BONPOCHI, CTENEHb BIAJCHUS W3YYEHHBIM MATE€pHAJIOM IIPU OTBETaxX Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

XUMHUYeCKHIl IKCIEPUMEHT — 3TO METOJ OOydeHHUs, OCHOBAHHBIM Ha HAOIMIOJACHUU 32
U3MEHEHUSMHA XMMHUYECKOTO BEIIECTBA B ONPEIECICHHBIX YCIOBUSAX, B TOM YHCIIE M MOCPEICTBOM
CaMOCTOSITENIBHOTO CO3/1aHUs JAHHBIX YCIOBUM.

XumMnueckasi yyeOHasi 3a1a4a — 3TO MOJIEIb NIPOOJIEMHON CUTyalluu, pelieHue KOTOpOi
TpeOyeT OT YYalIuXCs MBICIMTEIbHBIX M NMPAKTHUECKUX JEHCTBHI HAa OCHOBE 3HAHMS 3aKOHOB,
TEOpPUIl W METOJIOB XMMHUH, HANPABICHHAs Ha 3aKpEIUICHHE, PAaCIIMpPEHUE 3HAHUUW M Pa3BUTHE
XUMHYECKOTO MBIILUIEHHUS.

[Ipn oneHke y4eOHBIX AOCTH)KEHMM, Yy4alllUXCsl MPUMEHSETCS KpUTepHalibHas CHCTEMa
OLIEHUBAHMSI 0 MATHOATEHOMU IIKaje (0TMeTKa « 1» He cTaBUTCS):

1. Kpumepuu oyenxu ycmnozo omeema.

OtmeTka «5» cTaBUTCS, €CIIU:

. OTBET IIOJIHBIN U IPABWIbHBIA HA OCHOBAHUU U3Y4YCHHBIX TCOPUU;

. MaTepHuaJl U3JI05KEH B JIOTUYECKOH ITOCIIEI0BATEIbHOCTH, INTEPATYPHBIM SI3BIKOM;

° OTBET CAMOCTOSATEILHBIN.
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OtmMmeTKa «4» CTaBUTCH, €CIIH;

. OTBET IOJIHBIM U IPABWIbHBIA HA CHOBAHUU U3YUYEHHBIX TEOPH;

. MaTepuall U3JI0KEH B ONPEACIICHHON JIOTMYECKOM ITOCIEN0BATEIBHOCTH, IIPU 3TOM
JIOITYILIEHBI IBE-TPU HECYILIECTBEHHBIE OLIMOKH, UCTIPABJIEHHBIE 110 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «3» CTaBUTCS, ECIU:

° OTBET IOJIHBIH, HO TPU 3TOM JIONYIIIEHA CYIIECTBCHHAS OIIMOKA;

° OTBET HEMHOJIHBIM, HECBSI3HBIM.

OTMeTKa «2» CTaBUTCS, €CIIU:

° IpU OTBETE OOHAPY)KEHO HEMOHUMAHUE YYalluMCs COACp)KaHUS YYeOHOro
MaTtepuana;

° JIOTIYIIICHBI CYIIECTBEHHBIC OMIMOKH, KOTOPBIC YUAIIHCS HE MOXET UCIPABUTH MPH
HABOJSIIIUX BOMPOCAX YUUTEIIS,

° MIPU OTCYTCTBUU OTBETA.

2. Oyenka s3KCnepuMeHmanbHblX YMEeHUl:

OneHka CTaBUTCA HAa OCHOBAaHUM HAOJIONIEHUS 3a YYalIUMUCS B XOJI€ BBITTOJIHECHUS
MPAKTUYECKON pabOThI M MHUCbMEHHOTO OTYEeTa 3a padoTy.
OTMeTKa «5)» CTaBUTCS, ECIU:

J paboTa BBINOJIHEHA IOJHOCTHIO U 0€3 OLIMOO0K, CAeIaHbl IPABUIIbHbIE HAOIIOIEHUS U
BBIBOJIBL;

J 9KCIIEPUMEHT OCYIIECTBIICH T10 IUIaHYy C y4eTOM TPEeOOBaHUIN TEXHUKU 0€30MacHOCTH
¥ TIPaBWJI Pa0OTHI C BEIIECTBAMHU M 000PYTI0BAaHHEM;

. NPOSIBJIICHBl OPTaHU3AlIMOHHO - TPYAOBBIE YMEHHUs, NOJICPKUBAIOTCS YUCTOTA H

MOpsAI0K Ha paboyeM MecTe, SKOHOMHO UCIOJB3YIOTCS PEaKTHBBIL.
OtMeTKa «4» CTaBUTCS, ECIU:

° paboTa BBIMIOJHEHA MPABWIBHO, CIEJaHbl MPaBHIbHBIC HAOIIOIEHUS] U BBIBOBI, HO
IIPU 3TOM SKCIIEPUMEHT MPOBEAECH HE MOTHOCTBIO;

° JIOTIYIIEHBI HECYIIIECTBEHHBIE OMIMOKH B pabOTe C BEIIECTBAMHU M 000PYI0OBAaHHEM.

OTMeTKa «3» CTaBUTCS, ECIU:

° paboTa BBINIOTHEHA MPABIWIIBHO HE MEHEe, YeM HATOJIOBUHY;

° JOTIYIIEHAa CYIIECTBEHHas OMIMOKa B XOJA€ DJKCIEpUMEHTa, B OOBSICHEHHUHU, B

odopmiieHnH paboThI, B COOIOIEHUN MPABMIJI TEXHUKH O€30MAaCHOCTH TP pabOTe C BEIIeCTBAMU U
000py0BaHKEM, KOTOPAsi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTETIS.
OTMeTKa «2)» CTaBUTCS, ECIU:

. JIOTYIIEHBI Be (1 00Jiee) CYIIeCTBEHHBIE OIIMOKHU B X0O/I€ IKCIIEPUMEHTA, B

. 00BsICHEHUH, B 0DOpMIICHUHU paObOTHI, B COOTIOICHUN MPABUII TEXHUKH O0€30MMaCHOCTH,
KOTOpbIE YYaIIUNCS HE MOXKET UCIPABUTH JIaXe MO TPeOOBAHUIO YUUTEIS;

. paboTa He BBINOJIHEHA, Y YYaIIerocs OTCyTCTBYET AKCIIEPUMEHTAIbHbBIE YMEHUSI.

3. Oyenka ymeHutl peuiams pacyemHule 3a0ayiL:

. OtmeTka «5» cTaBUTCS, €CIIU B JIOTHYECKOM PacCy’KJICHUH U PEIIEHUU HEeT OINOOK,

3aJjaya pelieHa paroHaIbHBIM CIIOCO00M;

. OtmeTrka «4» CTaBUTCA, €CIM B JIOTMUYECKOM pAcCyXIE€HHU U PEIIEHUU HET
CYILLIECTBEHHBIX

omuOO0K, HO 3aja4ya pelIieHa HeparmoOHAIBHBIM CIIOCOOOM, WIIM JOMYIIEHO He Oosee IBYX
HECYIIIECTBEHHBIX OIIHOOK.

° OtMerka «3» CTaBUTCA, €CIM B JIOTMUYECKOM PAaCCYKJIECHHUU HET CYLIECTBEHHBIX
OIHMOOK,

HO JIOTMYIIeHA CYIIeCTBEHHAs OMMOKA B MAaTeMAaTUYECKUX pacueTax.

° OTMmeTKa «2) CTaBUTCS, €CITU UMEIOTCS CYIIIECTBEHHBIE OITMOKHU B JIOTUYECKOM

paccyXJI€HUU U B PELICHUH; OTCYTCTBYET OTBET HA 3aJlaHUE.
4. Oyenka nucb MeHHbIX KOHMPOTLHBIX PAOOM.:
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J OtmeTrka «5» CTaBUTCA, €CIM: OTBET IOJHBIA M TPaBWIBHBINA, BO3MOXKHA
HECYIIECTBCHHAs

ommoKa.

J OtMmeTKa «4» CTaBUTCA, €CIIM: OTBET HETOJIHBIN MM AOMYIIEHO He OoJiee ABYX

HECYIIECTBEHHBIX OIITHOOK.

J Otmerka «3» cTaBHUTCS, eciu: paboTa BBHINOJIHEHA HE MEHEE YeM HaIlOJIOBHHY,
JOmyIieHa

OJIHa CYIIECTBEHHAs OMIMOKA M IIPH STOM JIBE-TPU HECYIIECTBEHHBIE.

J OtmeTrka «2» cTaBUTCS, €cii: paboTa BBIOJHEHA MEHBIIE, YeM HAIOJIOBHHY WIIH
COIEPKUT

HECKOJIbKO CYIIECTBEHHBIX OMIMOOK, 1100 paboTa HE BHIOIHEHA.

[Tpu orieHKe BHINOIHEHHUS THCEMEHHOW KOHTPOJIBHOM paboThl HEOOXOAUMO YUUTHIBATH

TpeOoBaHus eMHOTO OphorpahuIecKoro pexxuma.

5. Oyenka mecmosvix pabom:

Tectpl, cocrosimue W3 MATH BOINPOCOB MOXKHO HCIOJB30BATH TOCIE H3YYCHHS Ka)IIOTO
marepuaina (ypoka). Tect u3 10—15 BonpocoB ncnonb3yercst it Nepuoandeckoro Konrposs. Tect
u3 20—30 BOIIpocoB HEOOXOAUMO UCNOIB30BATh JIJIsl MTOTOBOT'O KOHTPOJIS.

[Tpu orleHMBaHKMU MCHOIB3YETCS CIEIYIONIas IIKaa:

Jns Tecta U3 NATH BOIIPOCOB:

° HET OIIMOOK — OILICHKA «5»;
. OJIHA OIIMOKA — OILICHKA «4»);
° JIBE OIIMOKH — OIICHKA «3»;
° TPH OIIUOKH — OLIEHKA «2».

st recta u3 30 BOIpoCoOB:

° 25—30 paBWILHBIX OTBETOB — OIICHKA «5»;

° 19—24 npaBHUILHBIX OTBETOB — OIEHKA «4»;

° 12— 18 npaBHILHBIX OTBETOB — OIEHKA «3»;

o MeHbIIe 12 MpaBMIBHBIX OTBETOB — OIICHKA «2.

6. Oyenka pegpepama:

Pedepat oreHuBaeTCs M0 CIICAYIOIIUM KPUTEPHSIM:

. cobmoieHre TpeboBaHmil K ero 0hOpMIICHHUIO;

. HEOOXOJMMOCTh U JIOCTATOYHOCThH MJISi PACKPBITUS TEMBbI MPHUBEACHHOW B TEKCTE
pedepara undopmaruu;

J yMeHHe OO0yd4arolerocsi CBOOOJAHO H3JaraTb OCHOBHBIE HJIEU, OTpPaKCHHbIE B
pedepare;

o CIOCOOHOCTH 00YUAIOIIETrOCs MOHATh CYTh 3a/1aBa€MbIX WICHAMH aTTeCTAI[HOHHON

KOMHCCHH BOIIPOCOB U CPOPMYITUPOBATH TOUYHBIC OTBETHI HA HUX

7. Kpumepuu oyenxu npoexmuoil u ucciedogamenbckol pabomul pa3padaThIBalOTCA C
y4IETOM

HeJsel 1 3a/1a4 IPOeKTHOM eI TeTbHOCTH Ha IaHHOM 3Tarie 00pa3oBaHuUs.

NuauBuayanbHbINA IPOEKT 11eJ1eCO00pa3HO OLIEHUBATH MO CIAEAYIOLUUM KPUTEPHSIM:

1. CriocoOHOCTDb K CaMOCTOSITEIbHOMY MPUOOPETEHHIO 3HAHUHN U PELICHUIO

po0JieM, MPOSBISIONIAsICS B YMEHUH OCTaBUTh MPo0JIeMy U BHIOPATh aJIeKBaTHbIE CITIOCOOBI
e pemieHus, BKIOYass MOMCK MU 00paboTKy HH(popMaiyu, (OPMYIHPOBKY BBIBOAOB H/HIU
000CHOBaHUE U pPeaTH3aIHI0/anpoOaIiio MPUHATOTO pelieHus1, 000CHOBAHUE U CO3[aHUE TIPOTHO34,
MOJIeNIU, MaKeTa, 00beKTa, TBOPUECKOTO pelleHuss U T. M. J[aHHBI KpUTEpPHl B LEJIOM BKIHOYAET
OIIEHKY C(hOPMHUPOBAHHOCTH MTO3HABATEIIbHBIX YUCOHBIX JCHCTBUH.

2. ChopMUpOBaHHOCTh MPEAMETHBIX 3HAHUN M CIIOCOOOB NIEHCTBUM, MPOSIBISIOMIAACS B
YMEHHHM PacKpbITh COJAEpkKaHHEe pabOThl, TI'PaMOTHO H OOOCHOBAaHHO B COOTBETCTBUU C
paccMaTpuBaeMoii MPoOIeMOi/TEMO UCITOIb30BaTh UMEIOIITUECS 3HAHUS B CITIOCOOBI JCHCTBHIA.
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3. CdhopMuUpOBaHHOCTb  PETYNSATHUBHBIX  JEHCTBUHM, MPOSBIAIOMIAACA B YMEHHUH
CaMOCTOSITENILHO IJIAHUPOBATh U YIIPABIATH CBOEH MO3HABATEIBHOM JEATEIbHOCTHIO BO BPEMEHH,
UCTOJIb30BaTh PECYpCHBIE BO3MOXKHOCTH ISt JOCTHDKEHHUS LeNed, OCYIIECTBISTh BBIOOP
KOHCTPYKTUBHBIX CTPATErHid B TPYIHBIX CUTYaIUSX.

4. ChopMrupoBaHHOCTP KOMMYHHMKATUBHBIX JIEHCTBHIA, MPOSBIAIONIA’CS B YMEHUHU SICHO
U3JI0KHUTh U O(OPMUTH BBIIIOJIHEHHYIO paboTy, NPEACTaBUTh €€ Pe3yJIbTaThbl, APIyMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

8. Kpumepuu oyenxu KOMnoOmepHoU npe3eHmayuu.

OtMeTka «5» CTaBUTCA €ClIi: KOMIIbIOTEPHAs IIPE3EHTALMsI COOTBETCTBYET LIEJIAM U 33/1a4aM
JUCLUIUIMHBL, COAEpKAHWE IPE3CHTAlMU IIOJHOCTbIO COOTBETCTBYET 3asBICHHOM TEME,
paccMOTpEeHbl BOIPOCHl MO MpolieMe, Cclaalapl PACHOJOKEHbI JIOTHYHO, IIOCIEJOBATENIBHO,
3aBepLIAeTCs MPE3EHTALUS YETKUMH BBIBOJIAMHU.

OTMeTKa «4» CTaBUTCA €ClI: KOMIIbIOTEPHAs IIPE3EHTALMsI COOTBETCTBYET LEJIAM U 33/1a4aM
JUCLIUIIMHBL, COZIEP>KaHUE MTPE3EHTALMH ITOJHOCTHIO COOTBETCTBYET 3asiBJICHHON TEME, 3asiBICHHAs
TeMa pacKpbITa HEJJOCTATOYHO MOJIHO, IPU OPOPMIICHUN IPE3EHTALlUK UMEIOTCS HEl0UEThl.

OtmeTKa «3» CTaBUTCS €CIIM: KOMIIBIOTEpHAs IIPE3EHTALlsl COOTBETCTBYET LIEISIM U 3a]jauaM
JUCLUIUIMHBL, HO €€ coJiepKaHue He B IMOJHON Mepe COOTBETCTBYET 3asiBJICHHON TeMe, 3asBICHHAs
TEMa pAcKpblTa HEJOCTATOYHO IIOJIHO, HapylleHa JOIMYHOCTh M IOCJIEJOBATEIBHOCTh B
PAacIIOIOKEHUH CIIali/IOB.

OTMmeTKa «2» CTaBUTCS €CJIN: PE3EHTAUs HE COOTBETCTBYET LIEJIIM U 3a7jauaM JUCLIUIUINHBI,
coJiepKaHNe HE COOTBETCTBYET 3asBJICHHOI TeMe U U3J10KEHO HE HAyYHBIM CTHIIEM.

MaxkcrMaibHasi OlleHKa 10 KaXK/1I0MYy KPUTEPUIO He TOJIKHA IpeBblaTh 3 0amios. [1pu Takom

MOJIXO0/I€ JOCTHKEHHE 0a30BOro YpOBHs (OTMETKa «yIOBJIETBOPUTEIBHO») COOTBETCTBYET
NOJy4YeHHI0 4 TEepBHYHBIX OauIoB (IO OXHOMY Oamly 3a KaXIblid M3 YETBIPEX KPUTEPUEB), a
JIOCTH>KEHUE MOBBIIIEHHBIX YPOBHEH COOTBETCTBYET MOJyUEHHIO 7—9 MepBUYHBIX 0aIoB (OTMETKa
«xopoto») unu 10—12 nepBUUHBIX 6aJIJIOB (OTMETKA KOTIUYHON).

2. ITacnopT OLeHOYHBIX MAaTepPHAJIOB

OueHouHble Pe3yabTaThl
Tembl yueOHOT0 MaTepHaJIbl OCBOCHUS
Kpurepun ouennBanus
npeamMera (6uowt u yueOHOro
Koiuuecmeo) npeaMera

Texyuuii KOHTPOJIb yCIEBAEMOCTH

Tema 1.1. YerHblii onpoc, JIP2, JIP4, JIP7, | Kpumepuu oyenku ycmunozo omeema:
Knaccudukanus, BBOJIHBIN TECT. YY1, YVY7, | OrmeTka «5» cTaBUTCS, €CIH:
CTPOCHHE U IIP1, IIP2, IIP3, | OTBET MOJIHBIN U TPABUIIBHBIN HA
HOMEHKJIaTypa I1P7, IIP4, I1P6. OCHOBAaHUU U3yYEHHBIX TEOPUH;
OpPraHn4yeCKux ° marepuan U3JI0KEH B
COEIMHEHUH JIOTHYECKOM OCJIEA0BATEIILHOCTH,
JTUTEPATYPHBIM S3BIKOM;
. OTBET CaMOCTOSITENbHBIH.
OtmeTka «4» CTaBUTCSA, €CIIH;
. OTBET IOJIHBIN U NPaBUIbHBINA HA
CHOBaHHUM U3YUYEHHBIX TEOPUH;
. MaTtepuan U3I0XKEH B
OIpe/iesIeHHON JIOTHYECKOM
MOCTIEI0BATENHbHOCTH, npu 3TOM

JIOTYIICHBl  JIBE-TPH  HECYIIEeCTBEHHBIC
OMMOKHY, UCTIPABIIEHHBIC 1O TPEOOBAHUIO
YUUTETIS.

OtmeTKa «3» CTaBUTCS, ECIIH:

. OTBET MOJHBIA, HO MPH ITOM
JIOTTyII[CHA CYIICCTBEHHAs OIINOKA;

° OTBET HEIIOJIHEIN, HECBSA3HEIM.
OtMmeTKa «2) CTaBUTCS, €CIIH:
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. pu OTBETE 00HapyKEHO
HEMOHUMAaHUE Y4YallUMCsl COJEpIKaHMs
yueOHOro MaTepuana;
Oyenka mecmogvix pabom:

Tectbl, cocrosiiie W3 IISITH BOIPOCOB
MOXXHO HCIIOJIb30BaTh I0CJIE H3yUYCHHUs
Kaxmoro Mmarepmana (ypoka). Tect u3
10—15 BoOmpOCOB WCHOMB3yeTCA IS
MepruoIuIeckoro KoHTpons. Tect n3z 20—
30 BOmPOCOB HEOOXOIMMO HCIIONB30BAThH
JUISL ATOTOBOTO KOHTPOJIS.
ITpu OLICHUBAaHUU UCIIONB3YyeTCs
cllelyrolast IKana:
Jlnist Tecta U3 MATH BOIPOCOB:

e  HeT OMMOOK — OIEHKa «5»;

e  0OJHa OIIMOKA — OLIEHKA «4»;

e  JIBe OHIMOKH — OILIeHKa «3»;

®  TpHU OIIMOKH — OLCHKA «2».
0 JOIIYIICHBI CYILECTBCHHBIC
ommOKH, KOTOphIe ydamuiics He MOXET
UCIPaBHTh IIPH HABOLIMX BOIPOCAX
YUUTEILS;
0 NIPY OTCYTCTBUH OTBETA.

Tema 1.2. YrneBonopoisl

Tecrt, npe3eHTanus,
3a/maya

JIP1, JIP2, JIP3,
JIPS, JIP7, VYL,
VY2, VY3,
VY4, VY5,
TIP3, TIPS, [IP13.

TeCTbI, COCTOAIME U3 IIATH BOIPOCOB
MOXXHO HCIIOJIBb30BaTh I0CJIE H3y4YCHHUs
Kaxaoro Matepuana (ypoka). Tect wu3
10—15 BoOmpoCOB HCHONB3yETCS IS
MepUOIUIECcKOro KoHTpos. Tect u3 20—
30 BompocoB HEOOXOJAUMO UCTIOIB30BATh
JUIS KTOTOBOT'O KOHTPOJISL.
Ipu OLICHUBAHHUHU HCTIOJIB3yeTCS
CIIe/TyFOIIast IKAJa:
Jlyist TecTa U3 MATH BOMPOCOB:

®  HeT OIMOOK — OIEHKA «5»;

e  ojHa OIIMOKAa — OI[CHKA «4»;

e  JBe OIIMOKU — OILIEHKA «3»;

®  TpU OIIMOKU — OLEHKA «2».

®  JIONYIICHBI CYLLIECTBEHHBIE
OmMUOKH, KOTOpPBIE yyaluiica He
MOXKET HCIIPAaBUTh pu

HaBOJSIINX BOIIPOCAX yUUTEJIS;
e  IIpH OTCYTCTBUU OTBETA.
Kpurepun  ouleHKM  KOMIBIOTEpHOU

MIpe3eHTaI1H:
OTMeTKa «5» CTaBUTCS €CJIU:
KOMITBIOTEPHASI TIPE3EHTAIHS

COOTBETCTBYET IeJsIM W 3ajadam
JUCITUTUIAHBI, COJEp)KaHUE MPe3eHTAINH
MTOJIHOCTBIO COOTBETCTBYET 3asBICHHON
TeMe, pPacCMOTPEHBI  BOMPOCHI  TIO
npobieme, Cansl PacTIOIOKEHBI
JIOTUYHO, TOCJIEeI0BATENIbHO, 3aBepLIaeTCs
MIPE3CHTAINS YeTKAMU BBIBOJIAMH.

OTMeTKa «4y» CTaBUTCS €CJIU:
KOMITBIOTEpHAsI MIpEe3eHTAaIH
COOTBETCTBYET  LEJIM W 3aJadam
JIUCUUIUIAHBI, COJAEP>KaHUE Mpe3eHTALHNU
MOJIHOCTBIO COOTBETCTBYET 3asBICHHOMN
TeMe, 3asBJICHHAas TEeMa  PACKpBITA
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HEZ0CTAaTOYHO TIOJHO, MPHU OPOPMIICHUN
MPE3CHTAIIMY UMEIOTCS HEJTOYCTHI.
OTMeTKa «3» CTaBUTCS €CIIH:
KOMIIBIOTEpHAS Mpe3CHTAIHS
COOTBETCTBYET IWENsAIM W 3aJavyaM
MUCIUIUIMHBL, HO € COJepKaHUEe HE B
MOJTHON Mepe COOTBETCTBYET 3asBICHHON
TeMe, 3asBICHHAs TeMa  pacKphITa
HEIOCTAaTOYHO IOJIHO, HapyIeHa
JIOTHYHOCTh M IIOCJIENOBATEILHOCTh B
PAacIOJIOKEHUH CIIaNI0B.
OTMmeTKa «2» CTaBUTCS €CJIN:
MPE3CHTAIMs HE COOTBETCTBYET IEIAM U
3aauyaM JUCIUIUTHHEI, COJCPKAHHE HE
COOTBETCTBYET 3asBICHHOM TeMe U
M3JI0’KEHO HE HAyYHBIM CTHJICM.
MakcuManbHas OIEHKa [0 KaXIOMy
KPUTEPHIO HE [OJ/DKHA NPEBBINIATH 3
6amnos. [Ipu Takom
MOJX0/e IOCTIDKEHHE 0a30BOTO YPOBHS
(oTMeTKa «YIOBJIETBOPUTEIHHOY)
COOTBETCTBYET IOJyYCHHIO 4 TIEPBUIHBIX
OamtoB (110 ogHOMY OaiiTy 3a Ka)KAbIA 13
YeTHIPEX KPUTEPHEB), a HOCTIKCHHE
MOBBIIICHHBIX YPOBHEH COOTBETCTBYET
MOJYYCHUI0O 7—9 TMepBUYHBIX OaJIOB
(otmetka  «xopomo») wimm  10—12
[IEPBUYHBIX 6amtoB (oTmeTKa
«OTIUYHOY).

OrneHKka yMEHHWH pemiaTh pacdeTHBIS
3a7a4H:
. OTMeTKa «5» CTaBUTCS, €CIH B
JIOTHYECKOM PACCYXKICHHH U PEIICHHU
HET OMHOOK,

3aj1adya pemieHa PpaIOHATEHBIM
criocodomM;
. OtMmeTKa «4» CTaBUTCS, €CJIM B

JIOTUYCCKOM PACCYXJICHUU N PCIICHUU
HET CYIIECTBECHHBIX

OMIHOOK, HO 3amaqa penieHa
HEepaInOHAILHBIM crocooom, Wi
JIOITYTIIEHO HE Oonee IIBYX
HECYIIECTBEHHBIX OIIHOOK.

. Otmetka «3» CTAaBUTCS, €CIIH B
JIOTUYECKOM paccyXIeHHH HET

CYIIECTBEHHBIX OIIUOOK,

HO JIONYyIICHA CYIIECTBEHHAs OINMOKa B
MaTEeMaTHYECKUX pacyerax.

. OtMmeTKa «2» CTaBUTCSA, €CIU
NUMCHOTCA CyH_IeCTBeHHBIe OH_II/I6KI/I B
JIOTHYECKOM

pacCyXI€HUN U B PEMIEHNH; OTCYTCTBYET
OTBET HAa 3aJIaHHE.

Tema 1.3.
Kucnopoaconepxatue
OpraHuyecKue
COCIMHEHUS.

Tecr, 3anaumn.

JIP7, YY1, TIP1,
TIP2, TIP3, TIP4,
I1P7, TIPS, ITIP10

TecTsl, cocToALIME U3 MATH BOIIPOCOB
MOKHO UCIIOJIb30BATh nocJie
U3yYeHHs  KaKAOro  Marepuaia
(ypoxa). Tect u3 10—15 Bompocos
UCTIONB3YeTCS JIISl  TIEPUOUECKOTO
koHTpoJsL. Tect m3 20—30 BompoCcoOB
HEOOXOIUMO  MCIOJB30BaTh  JUIA
WUTOTOBOT'O KOHTPOJISL.
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[Ipu  oOIECHMBAHUU  HCMONB3YETCS
CJeIyroIas IIKaa;
JIns Tecta U3 IATH BOIPOCOB:

. HET OIINOOK — OLIEHKA «5);
. OJIHa OIIMOKa — OILIEHKA «4»;
. JIBE€ OLINOKH — OIICHKA «3%»;
. TPH OIIMOKU — OIEHKA «2».
. JIOMYIICHbI  CYIIECTBECHHBIC

OIMNOKW, KOTOpBIE VyYalIWiACA He
MOXET HCIPaBUTh MNpU HABOMASIIUX
BOIIPOCAX YUUTENS;

. MIPH OTCYTCTBHH OTBETA.
Ornenka yMEeHHI pemiats

pacyeTHBIC 3a/1aUu:

. OTMeTKa «5» CTaBUTCS, €CIIH

B JIOTHYECKOM  DPACCyXICHHH U
pEIICHUHU HET ONIUOO0K,

3aJaya  pelieHa  palMOHaLHBIM
CIoco0oM;

. OtmMmeTKa «4» CTaBUTCS, €CIIH
B JIOTHYECKOM  PACCYyXICHHH U
pEIIeHNH HeT CYIECTBEHHBIX
omuOOK, HO  337ada  pelieHa
HEPALMOHAILHBIM ~ CIIOCOOOM, WM
JIOITYIIIEHO HE Oonee IBYX
HECYIIECTBEHHBIX OITHOOK.

. OtMmeTKa «3» CTaBUTCS, €CIIU
B JIOTHYECKOM PpAaCCYXJCHHUU HET
CYIIECTBEHHBIX OIMUOOK,

HO JIOITyIIleHa CYNIECTBEHHAs OLTHOKa
B MAaTEMaTUYECKUX pPacueTax.

. OtMmeTKa «2» CTaBUTCS, €CIIH
MMEIOTCSl CYIIECTBEHHBIE OIMUOKU B
JIOTHYECKOM

pacCy X JCHHUH W B  PCIICHUH;
OTCYTCTBYET OTBET Ha 3aJ]aHHe.

Tema 1.4.
AzoTcopeprxamine
OpraHUYeCKHe
COCUHECHUS

VYeTHbIH onpoc

JIP7, YYIL,
vz, Yy a3,
I1P2, IIP6, TIPS,
I1P9

Kpumepuu oyenxu ycmuozo omeema:
OTMeTKa «5» CTaBUTCS, €CIIU:

. OTBET IOJIHBIM ¥ NIPABWIBHBIN
Ha OCHOBaHMH U3YyYEHHBIX TEOPHUL;
. MaTepuan H3JI0KEH B

JIOTHYECKOH IOCJICA0BaTCIIbHOCTH,
JIMTECPATYPHBIM A3BIKOM;

. OTBET CAMOCTOSATEIILHBIN.
Ot1MeTKa «4» CTaBUTCS, €CIIH;

. OTBET IOJIHBII U IPABWIBHBIN
Ha CHOBaHUH M3YYCHHBIX TCOPHIA,

. MaTepuain U3J0XKEH B
OIpeJIEIEHHOM JIOTUYECKOM

MOCJICIOBATEIPHOCTH, TPH  OTOM
JIOMYILIEHBI ABE-TPU HECYIIECTBEHHbBIE
OIIINOKH, HCIIpaBJICHHbIC I10
TpeOOBAHUIO YIUTEIIS.

OTMeTKa «3» CTaBUTCS, €CIIH:

° OTBET TIOJHBIA, HO TPH ITOM
JIOMYIICHA CYIICCTBCHHAs OITNOKa,
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° OTBET HEMOIHBINA, HECBI3HBIMN.
OTMeTKa «2» CTaBUTCS, €CIIU:

. mpu  OTBETE  OOHAPYKEHO
HEIMOHHUMAaHHe YHaIIMCS
cozepkaHusl yueOHOTO MaTeprara;

° JIOTIYIICHbI  CYyIIECTBEHHBIE
OIMMOKH, KOTOPBIC yYallWics He
MOXXET HCIIPaBUTh TIPU HABOMSIINX
BOTIPOCAX yUUTEs;

. IIPU OTCYTCTBUH OTBETA.
Tema 1.5. Pedepar JIP1, JIP2, JIP3, | Ouenka pedeparta:
BricokomonekyisipHble JIP6, JIP7, YY1, | Pedepar oueHmBaeTcss 1Mo CICTYIOUAM
COCIIITHEHUS yvyJa2, YV]3, | xpurepusM:
VV]4, YVIS, | coOmonieHne TpeOOBaHUI K ero
I1P13, I1P9, ITP14 | odopmieHuto;
. HEO00X0AUMOCTh "

JIOCTATOYHOCTh JIISI PACKPBITUS TEMBI
NMpUBEJCHHOW B  Tekcte  pedepara
nnpopmanumy;

. yMEHHE oOyuaroIerocs
CBOOOMHO wW3NaraTh OCHOBHBIC HJICH,
OTpaxkeHHbIC B pedepare;

. CITIOCOOHOCTH oOyugaromerocs
MOHSITH CYTh 3aJaBaeMbIX  dICHAMU
aTTeCTAI[MOHHOU

KOMHCCHHU BOIPOCOB U C(HOPMYJIHPOBATH
TOYHBIC OTBETHI Ha HUX

Tema 2.1. Ctpoenue
aTOMOB XUMHYCCKHUX
JJIEMEHTOB.
DNEeKTPOOTPHUIIATENBHOCTh

Konrtponsnas pabora

JIP1, JIP7, YV,
VVy2,  TIPIS,
P17

OHCHKa IIHUCbMCHHBIX KOHTPOJIbHBIX

pabor:

. OtMmeTKa «5» CTaBUTCS, €CIIH:
OTBET MOJIHBII U NPaBUIbHBIM, BOZMOKHA
HEeCyIIeCTBEHHAS

omoKa.

. OTtMeTKka «4» CTaBUTCS, €CIIU:
OTBET HEMOJHBII WK JOMYIICHO He Ooee
JIByX

HECYIIECTBEHHBIX OIIHOOK.

. OTtMeTKa «3» CTaBUTCS, €CIIU:

paboTa BBHIIIOJIHEHA HE MeEHee ueM
HAIOJIOBUHY, JIONyIIeHa

OJlHA CYILECTBEHHAs! OIIKOKa U IPH 3TOM
JIBE-TPHU HECYILIECTBEHHBIE.

. OTMeTKa «2» CTaBUTCS, €CIH:
paboTa  BBHINIOJHEHA  MEHBINE, YEeM
HAroJIOBUHY MJIHM COAEPIKHUT

HECKOJIBKO CYIIECTBEHHBIX OMINOOK, JTH00
paboTa He BBIIOJIHEHA.

ITpn oleHKe BBINOJHEHUS! NMUCbMEHHON
KOHTPOJIbHOM  paboTel  HEOOXOAMMO
YUHUTHIBATh

TpeboBaHUs €TMHOTO OphoTrpaduIecKoro
peKHMa.

Tema 2.2.
Tlepuoauueckuii 3aKoH U
tabauua J1.1.
Menneneena

TecT, npe3eHTanys

JIP1, JIP2, JIPS,

JIP7, Yy,
VY2, VY3,
TP14, [P15,
TP17, TIP18,

TCCTI:.I, COCTOANINE U3 IIATH BOIIPOCOB
MOXKHO HCIIOJBb30BaTh I0CJE H3y4YeHHUs
Kaxaoro Martepmana (ypoka). Tect wu3
10—15 BOHpPOCOB HCHONB3YETCS JUIS
HNepUOIUIEcKoro KoHTpons. Tect u3z 20—
30 BOIpPOCOB HEOOXOIUMO HCIOIB30BAThH
JUISl HTOTOBOT'O KOHTPOJIS.

ITpn OLICHUBaHHUHU UCIIOJIB3YyETCS
CIIe/IyIoIasl IKaJa;
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Jlnst TecTa u3 MATH BOPOCOB:

. HET OIIMOOK — OIIEHKA «5»;

. OJIHa OIINOKAa — OLICHKA «4»;

. JIBE OIIUOKU — OLIEHKA «3»;

. TpH OIIUOKH — OLCHKA «2».

. JIOTYLICHBI CYILIECTBEHHBIE

OIIMOKY, KOTOpBIC yYalluiCsi HE MOXET
UCTIPaBUTh TPH HABOASAIINMX BOIPOCAX

YUUTEIS;
. IPU OTCYTCTBHHU OTBETA.
Kputepun  oneHkM  KOMIBIOTEPHOMH
MPEe3eHTaIHN:

OtmeTka «5» CTaBUTCSA eCIIU:
KOMIbIOTEpHAs IIpe3eHTaIus

COOTBETCTBYET LeJIsIM M 3ajadaMm
JUCHIHUIUIMHEL, COJIEpXKaHHE IMpPe3eHTalun
MOJTHOCTBIO COOTBETCTBYET 3asiBICHHON
TeMe, PpPacCMOTPEHBl  BOMNPOCH IO
npobieme, craisl PAacIoI0KEHbI
JIOTWYHO, TTOCIIEOBATEIbHO, 3aBEPIIACTCS
MPEe3eHTaNs YeTKUMH BBIBOIAMH.
OtmeTka «» CTaBUTCS €CJIH:
KOMITBIOTEPHAs IIpe3eHTaIus
COOTBETCTBYET LEeJsIM W 3ajadam
JUCHIHUIUIMHEL, COJIEpXKaHHE IMpPe3eHTalun
MOJTHOCTBIO COOTBETCTBYET 3asBICHHOU
TeMe, 3asBICHHAas TeMa  pacKphITa
HEJIOCTATOYHO IIOJIHO, NMPH O(QOPMICHHU
MIPE3CHTAlluK UMEIOTCS HEJJOUETHI.
OtmeTka «3» CTaBUTCS €CJIH:
KOMITBIOTEPHAs TIpe3eHTaIus
COOTBETCTBYET LeJIsIM W 3ajadam
JUCLUIUIMHBL, HO e€ comepXaHHe HE B
MIOJTHOW Mepe COOTBETCTBYET 3asIBICHHON
TeMe, 3asBICHHAas TeMa  pacKpbITa
HEI0CTaTOYHO TIOJTHO, HapyIeHa
JIOTHYHOCTh ¥ TIOCNEJOBaTENbHOCTh B
pacroioKeHU! CIaioB.

OtmeTka «@2» CTaBUTCS €CIIH:
MIPE3CeHTAIU HE COOTBETCTBYET IENSAM U
3aJadyaM JAWUCIUIUIMHBI, COJAEp)KaHHE He
COOTBETCTBYET 3asBICHHOH TeMe W
W3JI0’KEHO HE HAYYHBIM CTHJIEM.
MakcumasnbHas OLEHKa 10 KaXIOMYy
KPUTEpUIO HE JIOJDKHA IpeBBINIATh 3
6asmos. [Ipu Takom

MOAXO0JE JOCTH)KEHHE 0a30BOr0 YpPOBHS
(oTmeTka «YIOBJIETBOPUTEIHHOY)
COOTBETCTBYET MOJyYSHUIO 4 MEepBHUYHBIX
6ayioB (TI0 ofHOMY OaruTy 3a KaKIbIA U3
4eThIpEX KPHUTEPHEB), a JOCTH)KECHHE
MOBBILICHHBIX YPOBHEH COOTBETCTBYET
MOJTyYeHHI0 7—9 TmepBUUYHBIX 0aiioB
(otmetka  «xopomo») wm  10—12
HNEPBUYHBIX 6asioB (oTMeTKa
COTIIMYHOM).

Tema 2.3. CtpoeHue
BELIECTBA, BUJIbI
XUMUYECKOU CBS3U

Konrponpnas padora
Tect

JIP7,
T1P14,
TIP16,
TP18

YV,
TP15,
P17,

Tectbl, cocrosimiie W3 ISTH BOIPOCOB
MOXXHO HCIIOJIb30BaTh I0CJIE M3y4YCHHUS
Kaxgoro marepuana (ypoxa). Tect wu3
10—15 BOmPOCOB HCHOIB3YETCSA IS
MIEPUOANIECKOr0 KOHTpourst. Tect 3 20—
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30 BOMpOCOB HEOOXOAUMO HCIIOIH30BAThH
TSI UTOTOBOTO KOHTPOJISL.

[pu OLICHUBAHHU HCTIOJIB3YeTCs
cllelyronast ImKana;

Jyis TecTa U3 MATH BOMPOCOB:

. HET OIIMOOK — OLIEHKA «5»;

. OJIHa OIINOKAa — OLICHKA «4»;

. JIBE OIIMOKH — OIIEHKA «3%»;

. TpH OIIUOKH — OIEHKA «2».

. JIOITYTIICHBI CyIIeCTBEHHBIE

OIIMOKH, KOTOpPBIC YYaIIUHCS HE MOXKET
UCTIPaBUTh TIPH HABOAAIIMX BOIPOCax
YUUTEIS;

. IIPU OTCYTCTBUU OTBETA.

OLeHKka  MUCBMEHHBIX  KOHTPOJBHBIX
pabort:

. OTMmeTKa «5» CTaBUTCS, €CIIH:
OTBET MOJIHBII U PaBUIbHBIM, BOZMOYKHA
HECYILLIECTBEHHAS

omroKa.

. OtMmeTKka «4» CTaBUTCS, €CJIU:
OTBET HEMOJHBII WK JOMyIICHO He Ooee
JIByX

HECYIIECTBCHHBIX OIIHOOK.

. OtMmeTKa «3» CTaBUTCS, €CIIH:

paboTa BBINOJIHEHA HE MCHEE 4YeM
HaIoJIOBUHY, JAOMyIIeHa

OJlHA CYIICCTBEHHAs OINMOKA U TMPHU 3TOM
JIBE-TPU HECYIIIECTBEHHBIE.

. OTMeTKa «2» CTaBUTCS, €CIU:
paboTa  BBITONTHEHAa  MEHBINE, YeM
HATIOJIOBUHY FUTH COEPIKUT

HECKOJIBKO CYIIECTBEHHBIX OMIMOOK, JINO0
paboTa He BEHITIOHEHA.

[Ipu oleHKe BBITOTHEHHUS MHUCHMEHHON
KOHTPOJIBHOH  paboThI HEO0XOJUMO
YYHUTHIBATh

TpeOOBaHuUs eMUHOrO OpdorpapuuecKoro
pexuMa.

Tema 2.4.
Knaccudukanus,
CTPOEHUE U
HOMEHKJIaTypa
HEOPraHUYECKUX
COEJIMHEHUH, TUIIBI
KPHUCTALUTHYECKUX
peLIeToK

Kontponsnas pabora

JIP1, JIP7, YY1,

TP14, TIP15,
TIP16, P17,
P18

OHeHKa IIHUCbMCHHBIX KOHTPOJIbHBIX

pabor:

. OtMmeTKa «5» CTaBUTCS, €CIIH:
OTBET ITOJTHBIN W MPaBHIBHBIN, BO3MOYKHA
HeCyIEeCTBEHHAs

OIIIHOKA.

. OtmeTka «4» CTaBUTCS, €CIIH:
OTBET HEMOJHBIH WK JOMYIICHO He Ooee
JIBYX

HECYIIIECTBEHHBIX OIIHOOK.

. OtmeTKka «3» CTaBUTCS, €CIIH:

paboTa BBINIOJHEHa HE MeEHee YeM
HaIoJIOBUHY, JOMyIIeHa

OJIHA CYIIECTBEHHAsI OMMMOKA U TPU 3TOM
JIBE-TPU HECYILIECTBEHHBIE.

. OtMmeTKa «2» CTaBHUTCS, €CIIH:
paboTa  BBIIONHEHA  MCHBINE, YEeM
HATIOJIOBUHY HIJIH CONCPIKUT

HECKOJIBKO CYIIECTBEHHBIX OIIMOOK, JINOO
padoTa He BEHINOJIHCHA.

[Ipyn oneHke BBINOJHEHHUS MUCHMEHHOU
KOHTPOJIBHOH  paboThl  HEOOXOAMMO
YYIHUTHIBATh
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TpeboBaHUs €TMHOTO OphoTrpaduIecKoro
pexUMa.

Tema 2.5. Tumnsl

XUMHYCCKUX peaKum?I

KonrponbHas padbora

JIP7, YV,
TP14, TIP15,
TIP16, P17,
IP18

Ouenka
pabort:
. OtMmeTka «5» CTaBUTCS, CCIH:
OTBET TOJIHBIM ¥ MPaBUIbHBIN, BO3MOXHA
HECYIIECTBCHHAS

ommoKa.

. OtmeTKka «4» CTaBUTCS, €ECIIH:
OTBET HETOJHBIN WK JIOMYIICHO He Oojee
JBYX

HECYIECTBEHHBIX OLINOOK.

. OtmeTKka «3» CTaBUTCS, €ECIIH:
paboTa BBEINOJIHEHA HE MCHEE YeM
HATIOJIOBUHY, JTOIyIIcHA

OJlHA CYIIECCTBEHHAs OINMOKA U MPHU 3TOM
JABC-TPU HECYIICCTBECHHBIC.

. OtMmeTKa «2» CTaBUTCS, €CIIH:
paboTa  BBIOJHEHA  MCHBIIE, YEeM
HAIMOJIOBUHY HJIHM COACPIKHUT

HECKOJIbKO CYIIECTBEHHBIX OMINOOK, 100
paboTa He BBIMOJIHEHA.

ITpu olleHKE BBIMOJHEHUS! MTUCHMEHHOU
KOHTPOJBHOH  pabOTBl ~ HEOOXOIUMO
YUHUTHIBATh

TpeOOBaHUsA eMUHOTO OpdorpapuuecKoro
pexUMa.

IIUCbMCHHBIX KOHTPOJIbHBIX

Tema 2.6.
DNEeKTPOTUTHYECKAS
JTUCCOIIHAITHSL.
OKHCITUTENHEHO —
BOCCTaHOBUTEJIbHBIE
peakuuu

Tect

JIP7, YV,
VY2, TIP14,
TP15, TP16,
IP17, TIP18

TCCTBI, COCTOAIME N3 IIATH BOIPOCOB
MOXXHO HCIIOJb30BaTh I0CJIE H3y4YeHHUs
Kaxjoro Martepuwana (ypoka). Tect wu3
10—15 BOmpPOCOB HCHONB3YETCS JUIS
EePUOANYECKOro KOHTpoust. Tect u3 20—
30 BOMPOCOB HEOOXOIMMO HCIIOIB30BAThH
JUTSE UTOTOBOTO KOHTPOJISL.
[Ipu OLIEHUBAHUU
ClIeyromas nKana:

Jyis Tecta U3 MATH BOIIPOCOB:

. HET OIIMOOK — OILICHKA «5»;

. 0J{HA OIIMOKAa — OLIEHKA «4»;

. JIBE OIIMOKH — OIIEHKA «3%»);

. TpH OMIMOKH — OLIEHKA «2».

. JIOIYILEHBI CYLIECTBEHHBIE
OImMOKH, KOTOPHIE yJalluiics He MOXKET
WCIPABUTh NpPU HABOAANIMX BOIPOCAX
YUHTEIIS;

. P OTCYTCTBHUH OTBETA.

HCIIOJIb3YCTCA

Tema 2.7. ITonoxeHue

HECMCTAJJIOB B

Ilepuonuueckoii cucteme
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBa u

0COOEHHOCTH CTPOCHHUS

HUX aTOMOB

Tect

JIP7, VYL,
T1P14, TIP15,
TIP16, P17,
P18

TecTbl, cocrosiiie W3 ISTH BOIPOCOB
MOXHO HCIIOJb30BaTh I0CJIE H3YyYCHHUS
Kaxgoro marepuana (ypoxa). Tect wu3
10—15 BOHpPOCOB HCHONB3YETCS JUIS
MePUOTNIEcKOro KOHTpoms. Tect n3 20—
30 BOmMpoOCOB HEOOXOAUMO HCTIOIH30BAThH
JUISl ITOTOBOT'O KOHTPOJISL.
[Ipu OIICHUBAHUH
CclleyIoIas IIKaja:

Jlnist Tecta U3 MATH BOIPOCOB:

HCIIOJIB3YETCA

. HET OIIMOOK — OIIEHKA «5»;

. OJIHA OINNOKA — OLIEHKA «4»;

. JIBE OIIUOKH — OLIEHKA «3»;

. TpH OIIUOKH — OLCHKA «2».

. JIOTYLIEHBI CYILIECTBEHHBIE

OIMOKH, KOTOPHIC yYaIIuiicss HE MOXKET
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WCTIPaBUTh TpPU HABOAAIINX BOIPOCAX
YUUTEIIS;
. MIPU OTCYTCTBUU OTBETA.

Tema 2.8. [Tonoxenue
METaJUIOB B
IIepuonuueckoii cucteme
XUMHYECKHX JIEMEHTOB

Tect

JIP7, VY,
TP14, TIP15,
TIP16, P17,
IP18

TecThl, cocTosmKe M3 TSATH BOIPOCOB
MOJKHO HCIIOJIBb30BaTh IIOCHIE W3Y4YECHUS
Kaxgoro marepuana (ypoxa). Tect u3
10—15 BOmpoOCOB HCHONB3yETCS JUIA
EPUOANYECKOro KoHTpous. Tect u3 20—
30 BOmpOCOB HEOOXOIMMO HCIIONB30BAThH
JUISL HTOTOBOT'O KOHTPOJIS.

ITpn OLICHUBaHUU UCTIONIB3yETCS
CIIeyFoIIast IKaa;

st TecTa U3 IATH BOIIPOCOB:

. HET OMINOOK — OLEHKa «5»;

. OJIHa OIINOKAa — OLICHKA «4»;

. JIBE OLIMOKU — OLICHKa «3»;

. TPHY OIIMOKK — OLIEHKA «2».

. JIOILYIII€HBI CYILIECTBEHHEIE
OIMOKH, KOTOpHIC y4alluiics HE MOXET
UCTIPaBUTh TPH HABOASAIIMX BOIPOCAX
YUUTEIS;

. IIPU OTCYTCTBHHU OTBETA.

Tema 2.9. Xumud u
JKM3Hb

[Ipe3enTanus

JIP1, JIP4, JIP6,
JIP7, YY]Il,
VY2, VY3,
VY4,  TIP14,
TP15, TIP18

Kpurepun  oneHku  KOMIBIOTEPHOH

TIpe3eHTAINN:
OTMeTKa «5» CTaBUTCS €CIIH:
KOMITBIOTEpHASI TIpE3eHTAIIHS

COOTBETCTBYET IEJsIM W 3ajJadyaMm
JUCHUIIINHBI, CO}ICp)KaHI/Ie HpeSeHTaHI/II/I
MOJHOCThIO COOTBETCTBYET 3asBICHHOU
TeMe, PAacCMOTPEHBI  BOMPOCHI IO
npobieme, CJIai bl PaCIIOIOKEHBI
JIOTHYHO, TTOCIIEIOBATEIBHO, 3aBEPIIACTCS
MIPE3CHTAINS YeTKAMH BBHIBOJIAMH.
OTMeTKa «4y» CTaBUTCS €CIIH:
KOMIBIOTEepHAS MIpe3CHTAIHS
COOTBETCTBYET IEIsIM W 3amadam
JUCHUIIINHBI, couepncaHI/Ie HpeSeHTaHI/II/I
MOJHOCThIO COOTBETCTBYET 3asBICHHOU
TeMe, 3asBICHHAas TeMa  PacKphITa
HEIOCTaTOYHO MOJHO, MPU O(POPMIICHUU
Hpe3eHTaHI/II/I HNMCHTCS HCOOYCTHI.
OTtmeTka «3» CTaBUTCS €CIIH:
KOMIIBIOTEepHAS MIpe3CHTAIHS
COOTBETCTBYET WEIsIM W 3aJavyaM
JMUCHHIUIMHBL, HO e€ COoJepKaHHUE HE B
MOJTHOH Mepe COOTBETCTBYET 3asBICHHON
TeMe, 3asBICHHAas TeMa  paCKphITa
HEJI0OCTATOYHO ITOJIHO, HapyIeHa
JIOTUYHOCTh M IIOCJIICOOBATCIBHOCTH B
pAacIonoKEeHUN CIaioB.

OTtMmeTKa «2» CTaBUTCS €CJIN:
MPE3CHTAIMs He COOTBETCTBYET LEISAM U
3amayaM JMCIUIUIMHBI, COACPIKAaHHE HE
COOTBETCTBYET 3asBICHHOM TeMe U
M3JI0)KEHO HE HAyYHBIM CTHJICM.
MakcuManbHas OILEHKa [0 KaXIOMY
KPUTECPHIO HE [OJDKHA NPEBHINIATH 3
6asoB. [Ipu Takom

MOJX0/€ JOCTIKCHHE 0a30BOTO YPOBHS
(oTMeTKa «YJIOBJIETBOPHUTEITHHOY )
COOTBETCTBYET MOJYUCHHUIO 4 TIEPBUYHBIX
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O6ayoB (TI0 otHOMY OaruTy 3a KaKIbIA U3
Y4eThIpEX KPUTEPHEB), a JIOCTHIKCHUC
MOBBIIICHHBIX YPOBHEH COOTBETCTBYET
MONYYCHHUI0 7—9 TMepBUYHBIX OaJIOB
(otmetka  «xopomo») wimm  10—12
MIEPBUYHBIX 6annoB (oT™meTka
COTJINYHOY).

3a4ér ¢ oleHKoi (2 CobecenoBaHue 1Mo VV/I, YV_2,
ceMecTp) BOTIpOCaM YVY]3, YV 4,
Yvas, Yve,
I1P1,I1P2, TIP3,
I1P4, IIP2, TIPS,
I1P6, IIP7, TIPS,
I1P9, I1P10, ITP11,
I1P12, I1P13,
I1P18

3. TunoBble OlleHOYHBbIE MATEPHAIBI
Cnucok Bonpocos K 1u¢¢epeHIIPOBAHHOMY 3a4eTy 10 XUMHH
1. Ilepponnueckuil 3aKOH M IIEpUOAMYECKAs CUCTEMAa XMMHUYECKUX d3ieMeHToB /[l. U.

MenaeneeBa Ha OCHOBE Hpe,[[CTaBJ'IeHI/Iﬁ O CTPOCHHUH aTOMOB. 3HaucHUE MNEPpUOANYICCKOI0 3aKOHa JIA
Pa3BUTHA HAYKU.

2. CrpoeHue aTOMOB XMMHYECKUX 3JIEMEHTOB M 3aKOHOMEPHOCTH B HM3MEHEHHH UX
CBOMCTB Ha IIpUMeEpE: a) IIIEMEHTOB OJTHOTO NIepUoAa; 0) 3JIEMEHTOB OAHOM IJIaBHOM MOATPYIIIIHI.
3. BogopoaHeie coeaMHEHUsT HEMETAUIOB. 3aKOHOMEPHOCTM B U3MEHEHUM UX

CBOI>'ICTB B CBi3HU C IOJOXKXCHHUEM XMMHUYCCKHX DODICMCHTOB B HGpHOI{H‘ICCKOﬁ CUCTEMC I[I/I
Menneneena.

4, Briciine OKCHIBI XMMUYECKHUX SJIEMEHTOB TPETHETO MEepHuoja. 3aKOHOMEPHOCTH B
VM3MEHEHUU UX CBOMCTB B CBS3U C MOJIO)KEHUEM XUMUYECKUX DJIEMEHTOB B IIEPUOJUYECKON CUCTEME.

5. Beicime kucnopomocoAepKalpe KUCIOTbl XHUMHUYECKHX JJIEMEHTOB TPETHErO
MepHo/ia, UX COCTAB U CPABHUTEIbHAS XapaKTEPUCTUKA CBOMCTB.

6. Buapsl xumMuyeckod CBSI3M: HOHHAs, METAJUIMYECKas, KOBAJICHTHas (TMOJspHas U
HEMOJISIPHAS ); POCTHIE U KPATHBIE CBSA3M B OPraHUYECKUX COCTUHEHUSX.

1. Knaccudukanus XuMHUUECKUX peakliuii B HEOPIraHUYECKOM U OPraHUYECKON XUMHH.

8. Peakuuu nonHoro oomeHa. Y cioBust HX HEOOPaTUMOCTH.

9. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE peaknuu (Ha TMpUMepe B3aUMOJICHCTBHS
ITIOMUHHMS C OKCHIAMH HEKOTOPBIX METANIOB, KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI C MEBIO).

10. CKkopoCTh  XMMHMYECKUX pEaknHil. 3aBUCUMOCTb CKOPOCTH OT  HPHUPOABI,
KOHIIGHTPAllUK BELIECTB TEMIIEPATYpPhl, KaTaIU3aTOpPA.

11. XUMHUYECKOE PAaBHOBECHUE M YCIIOBHSI €r0 CMEIICHUSA: W3MEHEHHE KOHIICHTpaluu
pearupyrouux BeleCTB, TEMIIEPATYPBI, TABICHUS.

12. Baxnerime kiaccbl HEOPraHUYECKUX COCTMHEHUM, UX B3aUMOCBSI3b.

13. Kucnotel, ux knaccudukaiys Ha OCHOBE MPEICTABICHUN 00 SIEKTPOTUTHUECKOM
JFICCOLTHAITIH

14. OcHoBaHus, WX KiIacCU(UKAIMs ¥ CBOWCTBA HAa OCHOBE TMPEACTaBICHUN 00
ANEKTPOIUTUYECKON AUCCOLIMALINH.

15. Comn, X COCTaB U Ha3BaHMS, B3aNMO/JICHICTBHE C METalJIaMH, KHUCIOTaMH, IIeJI09aMHu,
JPYT C IPYTOM C y4E€TOM OCOOEHHOCTEH peaKIlHii OKUCICHHUS — BOCCTAHOBJICHHUS U HOHHOTO OOMEHa.

16. Mertaibl, uX MOJ0KEHUE B MEPUOIUUECKON CUCTEME XUMUUYECKUX 3y1eMeHToB []. 1.

Menneneena,
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17. CtpoeHHe uX aTOMOB, MeETaUIMYecKas CBsi3b. OOIMEe XUMHYECKHE CBOMCTBa
METAaJUIOB.

18. ONEKTPOXUMHUYECKUH DSl HaNpsHKEHUM MeTalioB. BbITECHEHHME METaIOB U3
pPacTBOPOB COJIEH APYTMMU METallJIaMHu.

19. OO6mue cocoObl monydeHus: MeTamuioB. [IpakTudeckoe 3HAYEHHUE SJICKTPOJIHM3a Ha
npuMepe cojieil 0eCKUCIOPOIHBIX KUCIOT.

20. XuMuYeckass U 3JIEeKTPOXUMHUYECKass KOPPO3Usl METAJIOB. Y CIOBHS, MPU KOTOPBIX
MIPOUCXOAUT KOPPO3usi, Mepbl 3alIUThl METAIIOB U CIUIABOB OT KOPPO3UHU.

21. Kenezo: monoxkeHMe B NEPUOTUYECKON CHUCTEME XHMHUYECKUX DIIEMEHTOB

.. MenneneeBa, CTpOCHHE aTOMa, BO3MOXKHBIC CTCIICHH OKHCIICHUsS, (DU3MYECKHE CBOWCTBA,
B3aUMOJICCTBHE C KHUCIOPOAOM, TaJOreHaMHu, pacTBOpaMH KHUCIOT U cosie. CruiaBel Jkenesa.
Kene3o B opranuszme 4enoBeka.

22. Hemerainisl, MX I0JI0KEHUE B IEPUOAUYECKON CHCTEME XUMUYECKUX 31€MEHTOB Jl.
N. MenneneeBa, CTpOEHUE UX aTOMOB.

23. OKHCIUTENIBHO — BOCCTAHOBUTEIIBHBIE CBOMCTBA HEMETAJNIOB HA IIPUMEPE 3JIEMEHTOB
HOArPYIIIBI KUCIOPO/a.

24, OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPBI U €€ COCIMHEHHUS.

25. Heopranudeckne u opraHudecKre BEecTBa — Ie3NHUIPYIOIINE CPEICTBA

26. AJUI0TpONNUs HEOPraHUYECKUX BELECTB HA IPUMEPE YIIIEpoaa U KUCIOpOoJa.

27. OcHOBHBIE MOJOXKEHUS TEOPUU XUMHUECKOTO CTPOEHUSI OPraHMYECKUX BEILECTB A.
M. bytieposa.

28. XHMHYECKOE CTPOCHUE KaK MOPSII0K COEAMHEHNS U B3aUMHOTI'O BIIMSHUS U B3aUMHOTO
BIIMSIHUS aTOMOB B MOJIEKYJIAX.

29. N3omepus opraHM4ecKux COSAMHEHUN U €€ BUJIbI.

30. B3aumHOe BiusSHME aTOMOB B MOJEKYJaX OPraHUYECKUX BEIIECTB Ha IPUMEpE
sTaHoJa U (eHoJIa.

31. [TpryrHBI MHOTOOOpa3Us HEOPTaHMUECKUX U OPTaHMUYECKUX BEIECTB.

32. B3anMocBs3b MeX 1y BAXKHEUIIMMHU KJIACCAMHU OPTaHUYECKUX COCTUHEHUM.

33. [TpenensHbIE yriieBo10po/Ibl, o0mmas ¢GopMyia U XMMUYECKOE CTPOEHHE FOMOJIOTOB
JAHHOTO psijia.

34. CBolicTBa U IPUMEHEHUE METaHa.

35. [MuknonapaduHbl, X XUMHYECKOE CTPOEHHUE, CBOICTBA, HaXOXKJEHUE B MPUPOJIE,
IIPAKTUYECKOE 3HAUYEHUE.

36. HenpenensHble yrieBogoponbl psaa 3TWieHa, obmas GopMmyna U XUMHYECKOE
ctpoenue. CBOMCTBAa U IPUMEHEHHUE ITHIICHA.

37. JlueHoBbIe yrIeBOAOPOAbI, MX XHMHUYECKOE CTPOEHHUE, CBOMCTBA, MOJIyY€HUE U
IIPAKTUYECKOE 3HAUYEHUE.

38. AlLlETHIIEH — TPEICTAaBUTENb YIJIEBOJOPOJAOB C TPOWHOW CBSI3BI0O B MOJIEKYJIC.
CBolicTBa, IOJTy4YEHUE U IPUMEHEHUE alleTUIICHA.

39. ApoMaTHUYECKHE YTIEBOAOPOIbI.

40. Benson, ctpykrypHas ¢popmyia, cBoiicTBa u nosyyenue. [Ipumenenue 6en3ona u ero
TOMOJIOTOB.

41. [TpupoaHble  MCTOYHHKH YIJIEBOJOPOAOB: Ta3, HEPTb, KAMEHHBIH Yroib HX
MIPAKTUYECKOE UCIIOIb30BaHUE.

42. [IpenenpHbIE OAHOATOMHBIE CHHMPTHI, UX CTPOEHHUE, (U3NUYECKHE U XUMHUECKUE
cBoricTBa. [lomydyeHne u npruMeHeHNe 3TUII0OBOTO CIIUPTA.

43. [TomydyeHne cOUpTOB W3 NPENENbHBIX M HENPENEIbHBIX YIJIEBOAOPOJIOB.
[IpoMBINUIEHHBI CHHTE3 METAHOJIA.

44, ®DeHoJ1, ero XMMUUYECKOE CTPOEHUE, CBOMCTBA, ITOIYYEHHE U TPUMEHEHHE.

45. Anbaeruipl, UX XHUMHYECKOE CTpOeHHME W cBoMcTBa. [loiyueHue, mpuMeHEHUE

MYPaBbUHOTO M YKCYCHOI'O aJIbJIETH/IOB.
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46. [IpenenpHbBIE OTHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, MX CTPOCHHUS U CBOMCTBa Ha
IIpUMepe YKCYCHOM KHCIIOTBI.
47. JKupsl, ux coctas u cBOMCTBA. JKUPBI B IEPUOJE, IPEBPALICHUS KUPOB B OPraHU3Me.

[TpoayKThl TEXHUUYECKOH mepepaboTKU KUPOB B opranusme. [IpoayKTel TeXHUYECKOM nepepadoTKu
JKUPOB, MIOHATHE O CUHTETUYECKUX MOIOIINX CPEACTBAX.

48. ['mroxo3a — npeacTaBUTENIb MOHOCAXapUI0B, XUMUUECKOE CTPOCHUE, (PU3NUECKUE U
XMMHYECKHE CBOMCTBA, IPUMEHEHUE.

49, Kpaxman. Haxoxxaenue B npupo/jie, NpakTUYECKOE 3HAaU€HNE, THIPOJIN3 KpaxmaJa.

50. [lemnrono3a, cocTaB MOJEKyYJ, (U3NUECKUE U XMMUYECKHE CBOICTBA, IPUMEHEHHUE.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE AL€TATHOI'O BOJIOKHA.

51. AHWINH-TIpE/ICTaBUTEIb AMUHOB; XMMUYECKOE CTPOCHHME M CBOMCTBA; MOJIy4YEHHUE U
[IPAKTUYECKOE IIPUMEHEHUE.

52. AMHUHOKHCIIOTBI, HUX COCTaB M XUMHMYECKHE CBOMCTBAa: B3aUMOJCHCTBUA C

COJIIHOM ~ KHCJIOTOHM, WIEJI0YaMH, JPyr ¢ JIpyroM. buosornyeckas posib aMMHOKUCIOT M MX
IIPUMEHEHUE.

53. buononumepsl: Oenku W HYKJIEWHOBBIE KHUCIOTHL. CBoiicTBa W OMOJIOTHYECKUE
byHKIMN OENKOB.
o4, OO01mas xapakTepUCTUKa BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: COCTaB, CTPOEHUE,

peaKkIuy, JIeXKalue B OCHOBE MX IOJy4YeHHUS (Ha NpUMepe MOJMITHICHA WM CHHTETUYECKOTO
KaydyKa).

55. BuIbl CHHTETHYECKUX Kay4yKOB, X CBOIMCTBA U IPUMEHECHHE.

56. [Tonumeps! B MEIUIIUHE.

sTaHa, coxaepxkamero 20% mpuMmecedd, C BOJAOPOJOM HAJ HAarpeTbiM HUKEIEBBIM
KaTaau3aTopom?

IIpumepHbIe TeMBbI pedepaToB, cO00IIEHNI, TPe3eHTANMI
1. buotexHonorus v reHHas uHxeHepus — rexHoioruu XXI| Beka.
2. HanoTexHonorus Kak NpuOpUTETHOE HAIIPaBJIICHUE Pa3BUTUS HAYKU U IIPOM3BOACTBA
B Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO/Ibl 00€33apaskuBaHMsI BObI.

4. AJIOTpONNS METAJLIOB.

5. Kuznb u gestensHocTh J.M. Menpaeneena.

6. «IleprognyueckomMy 3aKOHY OyIyIliee HEe TPO3HUT Pa3pyIICHUEM. .. )».

7. Cuntes 114-ro snemeHTa — TpuyM@p pocCUHCKUX (HU3UKOB-SIEPIITKOB.

8. N3otomnbr Bogopoa.

9. Hcnonp30BaHne paJuOaKTUBHBIX U30TONOB B TEXHUUECKUX LIETIAX.

10. PeHTreHoBckoe n3ayyeHHe U ero UCHOoIb30BaHUE B TEXHUKE U METUIIUHE.

11. [Ina3ma — 4yeTBEpTOE COCTOSIHUE BEIIECTBA.

12. AMop(dHbIe BeliecTBa B PUPOJIE, TEXHUKE, OBITY.

13. OxpaHa OKpy>Karolel cpepl OT XUMUYECKOTO 3arpsI3HEHUS.

14. KonnyecTBeHHBIE XapaKTEPUCTUKH 3arPS3HEHUS OKPYKAFOIIEH Cpe/bl.

15. [TpumeHenue TBepAOro u razoodpasHoro okcuaa yriaepoga(lVv).

16. 3aiuTa 030HOBOTO SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

17. I'pyboaucnepcHble  cHCTEMBl, HUX KJIAacCH(PHUKAIMsI M  HCIOJIb30BaHHE B
npodheccCuoHaTbHON NeSTENbHOCTH.

18. KocmeTtnueckue renu.

19. IIpuMeHeHne cyCneH3Hil U SMYJIbCUI B CTPOUTEIIBCTBE.

20. MuHepaiibl ¥ TOpPHBIE TOPOIbl KAaK OCHOBA JTUTOC(EPHI.

21. PactBOpsI BOKpYT Hac.

22. Bona xak peareHT M Kak cpefa JUisi XMMUYECKOTo Ipoliecca.

23. Turmbl pacTBOPOB.

24, Kusnub u gestenbHocts C. AppeHuyca.
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25. Bxiag OTEYeCTBEHHBIX YUYEHBIX B DPa3BUTHE TEOPUM  AJIEKTPOIUTUYECKOM
JMCCOLIMALIUY.

26. YcTpaHeHue )KeCTKOCTH BOJIbI Ha MTPOMBIIICHHBIX TPEANPUSTHSX.

217. CepHas KucnoTa — «xje0 XUMUYECKOH MPOMBILIIEHHOCTH.

28. Hcnonb30BaHne MUHEPATBHBIX KUCIOT HA MPEANPHUITUAX PA3TUYHOTO MPOdUIIs.

29. Oxcuzbl ¥ CONM KaK CTPOUTENIbHbIE MaTEpHUaJIbl.

30. Hcropust rurca.

31. [ToBapeHHast COIb KAK XUMHUYECKOE CHIPHE.

32. MHoroaukuii kapOOHAT KaJbIUs: B MPUPOJIC, B TPOMBIIICHHOCTH, B OBITY.

33. Peakuus ropenust Ha IpOU3BOACTBE.

34. Peakius ropenus B OBITY.

35. BupTtyanbsHoe MosiennpoBaHie XMMUYECKHX MPOLIECCOB.

36. DJEeKTPOIN3 PACTBOPOB AIIEKTPOJIUTOB.

37. DIIEKTPOJIN3 PACIIABOB JIEKTPOJIMTOB.

38. [TpakTHyeckoe NpPUMEHEHUE HSJEKTposin3a: paUHUPOBAaHHUE, TalbBAHOIUIACTHKA,
rajJbBaHOCTETHSI.

39. Hcropus noiay4yeHus U NPOU3BOJCTBA AIFOMUHUS.

40. DJEKTPOTUTHYECKOE TIOTy4YeHUE U pahUHUPOBAHHE MEIH.

41. Kuznp u nestenpHocTh [ J9BH1.

42. Ponp MeTamioB B HCTOPUM YETIOBEYECKON [IUBUIIN3ALINH.

43. Hcropus oTeuecTBEHHON YE€PHOM MeTaJTypruH.

44, Hctopus oreuecTBEHHON BETHOM METAJLTYPrUH.

45, CoBpeMeHHOe MeTaJTyprudecKoe Mpou3BO/ICTBO.

46. CrenuanbHOCTH, CBSI3aHHBIE C 00pa0OTKON METaJIOB.

47. Posnp MeTanioB 1 CIjIaBOB B HAYYHO-TEXHHUUECKOM Iporpecce.

48. Koppo3ust MeTasiioB U ciocoObl 3alUTh OT KOPPO3HUH.

49, WHepTHBIE MM 01aropoHbIE ra3bl.

50.  Poxparomme conu — raJoreHsl.

51. HcTopus mBeICKON CIIMYKH.

52. X¥MHS METAIJIOB B MOeH Npo(heCCUOHATIBHON eI TEIbHOCTH.

53. XuMUSI HEMETAJUIOB B MO€H MpohecCHOHAbHON AEATEIbHOCTH.

54. Kpatkue cBeeHus 10 ICTOPUU BOSHUKHOBEHHS U PA3BUTHUSI OPraHHUECKOW XUMHUH.

55. Kusub u gestenbHocTh A.M. ByTieposa.

56. Buranusm u ero kpax.

S7. Ponb oTe4eCTBEHHBIX YUEHBIX B CTAHOBJICHMM U PAa3BUTUU MHUPOBOW OPraHUYECKOM
XUMHH.

58. CoBpeMeHHBbIE MPEJICTABICHUS O TEOPUH XUMHUECKOTO CTPOCHUSI.

59. DKOJIOTHYECKHE aCTIEKTHI HCITOJIb30BaHHS YTIIEBOAOPOIHOTO CHIPHSI.

60. OKOHOMUYECKHE ACHEKThl MEXIyHAPOJHOIO COTPYJHHUYECTBA IO HCIOIb30BAHHIO

YTJIEBOJOPOIHOTO CHIPHSI.

61.

I/ICTOpI/I}I OTKPBITHA U paSPaGOTKI/I ra30BbIX H HC(I)TSIHBIX MCCTOpO)K,Z[CHI/Iﬁ B

Poccuiickoit denepanum.

62. XuMUS yIiIeBOJOPOJHOTO ChIpbs U MOs Oyayias mpodeccusi.

63. YTIIeBOOPOIHOE TOILTUBO, €0 BH/IBI M HA3HAYCHHE.

64. CuHTeTHYeCKHE KayuyKH: HCTOPHS, MHOTOOOpa3ue U NepCHeKTHBHI.

65. Pe3nHOTEeXHUYECKOE MPON3BOACTBO U €r0 POJIb B HAYYHO-TEXHUIECKOM ITpOrpecce.

66. CBapo4HO€ NMPOU3BOCTBO U POJIb XMMHUHU YTJIEBOJIOPOJIOB B HEl.

67. HedTp m ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYAHUYECTBA.

68.  Apomaruyeckue yrieBOAOPOIbI KaK ChIPbE ISl IPOU3BOJICTBA ECTUIIUIOB.

69. VYrieBonbl M UX POJIb B JKUBOU MPUPO/IE.

70. CTpoeHue TIIOKO3bl: UCTOPHS Pa3BUTHS MPEICTABICHUN U COBPEMEHHBIE BO33PEHHSL.
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71. PasButre caxapHOl NpOMBILIIEHHOCTH B Poccun.

72. Pons yrieBomoB B Moeli Oynyieit mpodeccuoHaabHOM ACSITCIIBHOCTH.

73. Mertanon: xemowius u XxemMohoowus..

74. DTaHOJ: BeIuyJaiiiiee 61aro U CTPAIIHOE 3710.

75. AJIKOTOJIM3M U ero npoduIakTHKa.

76. MHoroaToMHbIe COUPTHI U MOs Oy/yIias mpoeccuoHaNbHast AeITEIbHOCTb.

77. @dopmanpiern]; Kak OCHOBA IIOMYYEHHUS BEUIECTB M MaTEpPHANOB JUIS MOEH
npodeCcCHOHATBLHOMN 1eATEIbHOCTH.

78. MypaBbprHast KUCIIOTa B IPUPOJIE, HAyKe M IPOU3BOJICTBE.

79. Ucropus ykcyca.

80. CnoxxHbIe 3(OHUPHI M KX 3HAYCHHUE B PUPOJIC, OBITY M TIPOU3BOJICTBE.

81.  XKupbl KaK NPOIYKT MUTAHUS U XUMHUYECKOE CBIPhE.

82. 3aMeHa KUPOB B TEXHUKE HEMMILEBBIM ChIPbEM.

83.  HexBarka mpoIoBOJBCTBHSA Kak Tio0albHas MpoOiieMa YeloBeYeCTBa U IYTH €e
peuIeHus.

84.  Mputa: mponwioe, HacTosIIee, Oyayiee.

85. CperncTBa rUrueHsl Ha OCHOBE KMCIOPOJICOAEPIKALIMX OPTraHUUECKUX COCTUHEHUH.

86. Cunrernueckue morouue cpeactsa (CMC): 1ocToMHCTBa U HEJOCTATKU.

87. AMMUaK U aMUHBI — OECKHCTIOPOIHbIE OCHOBAHHUS.

88.  AHWIMHOBBIE KPACUTEIH: UCTOPHS, IPOU3BOJICTBO, IIEPCIIEKTHBA.

89.  AMHHOKHUCIIOTHI — aM(OTEpPHbIE OPraHUYECKUE COCTMHEHHUS.

90.  AMHHOKHCIOTHI — «KKHPIHYUKN OCITKOBBIX MOJICKYIL.

91. CuHTeTHYecKre BOJIOKHA HA AMUHOKHCIIOTHONW OCHOBE.

92. «Ku3Hp — 3T0 cnoco0 CyIecTBOBaHMSI OENKOBBIX TEII. ..»

93. CrpykTyphl Oenka 1 ero 1eCTpyKTYpHUpOBaHHUE.

94. buonornueckune QpyHKIMN OEIIKOB.

95. benkoBas 0CHOBa MMMYHHUTETA.

96. CIIN /A u ero mpodunakTuka.

97. Jeduuut Oenka B MUIIEBBIX MPOJYKTaX U €ro MpeoJjojeHNne B paMKax IN100anbHOI

IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.
98. XuMUs 1 OMOJIOTHS HYKJICMHOBBIX KUCIIOT.



