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Hosacnumenvnan 3anucka

Meroauueckue peKOMEHJAIMU TpPU3BaHbl OKa3blBaTh IMOMOIIL CTYJE€HTAaM B HW3YYCHUHU
OCHOBHBIX TMOHSTUH, WJIEW, TEOPUM U TOJOKEHUW IAUCUUIUIMHBI «XHUMHUSD», H3y4aeMbIX B XOJ€
KOHKPETHOTO 3aHsITHs, CIIOCOOCTBOBATh PAa3BUTHIO HMX YMEHUM, HABBIKOB W SIBJISIOTCS OJHUM U3
CI0CcO00B MTPOBEPKU 3HAHUH CTYACHTOB.

BrinonHenue yqammmucs nNpakTUuecKux paboT HampaBJIEHHO Ha:

- 00o0meHue, CHCTEMAaTU3alUIo, YrIyOlIeHue, 3aKperieHHe IOyYeHHBIX TEeOPETHUECKUX
3HaHUH M0 KOHKPETHBIM TEMaM;

- (QopMupoBaHHE yMEHWUH NTPHUMECHSTH IOJIydCHHBIC 3HAHWS HA MPAKTHKE U pPeaTn3aIuio
€MHCTBA MHTEJUICKTYaJIbHON U MIPAKTUYECKOMN ACSITEIHHOCTH;

- pa3BUTHE WHTEIUICKTYAIbHBIX YMEHHH Yy OyAylmUX CHEIHAINCTOB: aHAIMTHYECKHUX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX H JIp.;

- BBIPAOOTKY TPH PEIICHUU TMOCTABIICHHBIX 3a/lad TaKuX MPo(EeCCHOHAIBHBIX KAYEeCTB, Kak
CaMOCTOSITEIBHOCTh, OTBETCTBEHHOCTh, TOUHOCTh, TBOPUYECKAss MHUITUATHBA.

Meroandeckue pEKOMEHIAIMK TIPU3BaHbl OKa3bIBaTh IIOMOIL CTYJE€HTaM B HW3YYCHUHU
OCHOBHBIX TOHATHH, WUAEH, TEOPUN U TMOJOKEHUN TUCUHUIUIMHBI, U3Yy4a€MbIX B XOJI€ KOHKPETHOTO
3aHATHUS, CIOCOOCTBOBATH PA3BUTHIO UX YMEHUN U HABBIKOB.

Oco0oe 3HaYeHNEe JUCHUILINHA UMEET MPU GOPMUPOBAHUHU U Pa3BUTUU OOIINX KOMIETEHIINN B
cootBercTBUU ¢ PI'OC:

OK O0l. BsiOupare cnoco0bl pemieHuss 3agad  NpoPecCHOHATBHON  JEeSITeNbHOCTH
MPUMEHUTEIFHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonws3oBaTb COBpEMEHHBIE CpEACTBAa IIOMCKA, AaHAIU3a WM HMHTEPIpPETalun
uHpopmauuy, ¥ UHGOPMAMOHHBIE TEXHOJOTMU JUIsl BBINOJHEHHUS 3a4ad MNpodecCHOHaTbHOM
NeSITeIbHOCTH.

OK 04. 3¢ddexTnBHO B3aMOACHCTBOBATH M Pa0OTATh B KOJUICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPY)KAIOIIEH Cpebl, pecypcocOepekeHUIO, TPUMEHSATh
3HaHUS 00 U3MEHEHHUH KJIMMaTa, IPUHIUIE OEPEKITUBOTO MPOU3BOJICTBA, 3(H(HEKTUBHO IEHCTBOBATH B
Ype3BhIYAHBIX CUTYaLIHSIX.

OK 08. Hcnonw3zoBath cpeacTBa (U3MYECKOW KYIbTYpPhl JJIsi COXpPAaHEHUS W YKpEIUICHUS
3I0pOBbsl B Ipolecce MpohecCHOHAIbHOM NEeSATeNbHOCTH M MOANEPKAaHUS HEOOXOIUMOIro YpPOBHS
(bu3nyecKoil MoAroTOBJIEHHOCTH.

B pamkax mporpamMmbl y4eOHOM TUCHUIUIMHBI OCBAaUBAIOTCS JIMYHOCTHBIE, METANpPEIMETHbBIC U
MpeIMETHBIEC Pe3yabTaThl B cOOTBETCTBUU ¢ TpeboBaHusiMU OI'OC cpennero oOriero 06pa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOCHMS IUCHMIUIMHBI JUyHOCTHBIE (JIP), MmerampenmeTHbie
(MP), npenmetHsie uia 6azoBoro ypoBHs uzyuenus (I1P).

JIP 01 Poccuiickyto TpaXIaHCKYI0 UJIEHTHYHOCTh, MATPUOTU3M, YBOKEHHUE K CBOEMY HapoO.y,

YyBCTBa OTBETCTBEHHOCTH mepen PoanHON, ropaoctu 3a cBoil Kpaid, cBoro Poauny, mpoiuioe u
HacTosIllee MHOIOHAIlMOHAJIBHOIO Hapoja PoccuM, yBakeHHE TroCylapCTBEHHBIX CHUMBOJIOB (repo,
(bnar, rTuMH).

JIP 02 TI'paxJaHCKyr0 MO3MIMIO KaK AKTUBHOTO M OTBETCTBEHHOIO WIEHA POCCHHCKOTO
o011ecTBa, OCO3HAIOLIETO CBOM KOHCTUTYIMOHHBIE IMpaBa M OOS3aHHOCTH, YBAXKAIOLIETo 3aKOH U
IIPABONOPSIOK, 00Ja/IAI0IIEr0 YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO NPHHHUMAIOIIETO
TpaJUIMOHHBIE HAlMOHAIbHbIE W OOIIEYeIOBEeYeCKUE TyMAaHHUCTHYECKHE U JAEMOKPaTHYeCKue
LIEHHOCTH.

JIP 03 I'0TOBHOCTSB K citykeHut0 OTeuecTBY, €ro 3aluTe.

JIP 04 CdopMHpPOBaHHOCTE MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHOW NMPAKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYJIBTYp, @ TAaKXKe Pa3IMUIHBIX
(opM OOIIECTBEHHOTO CO3HAHMUSI, OCO3HAHUE CBOETO MECTa B MOJHUKYIBTYPHOM MHUDE.



JIP 05 CdhopmHupoBaHHOCT, OCHOB CaMOPA3BUTHS W CAaMOBOCIIUTAHUS B COOTBETCTBUH C
00IIeYeI0BeUECKUMHU IICHHOCTSIMU U HJcallaMU I'Pa)XXTaHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTh
K CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JEATEIBHOCTH.

JIP 06 TosepaHTHOE CO3HAaHUE U IOBEJAECHHE B IOJUKYJIBTYPHOM MHpPE, T'OTOBHOCTH H
CIIOCOOHOCTh BECTH JHAJIOT C JPYTMMHU JIFOJBMH, JOCTHTAaTh B HEM B3aMMOIIOHMMAHWS, HAXOIWUTh
oOlmue menu W COTPYAHHYATh I WX JOCTHDKEHUS, CIIOCOOHOCTh IPOTUBOCTOSITH HJICOJIOTHU
IKCTpPEMH3Ma, HAMOHAIHM3Ma, KCCHO()OOWH, IMCKPUMHHAIUUA 10 COIMAIBHBIM, PEITUTHO3HBIM,
pPacoBbIM, HAITMOHAJILHBIM MIPU3HAKAM U JIPYTUM HETaTUBHBIM COIMAIBHBIM SIBJICHUSIM.

JIP 07 HaBbIkM COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMU MJIAJIIIIETO BO3PACTa, B3POCIBIMU B
00pa30BaTeIIbHOM, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-UCCIIeIOBATEILCKOM, IPOSKTHOM M APYTUX BUIAX
eI TCILHOCTH.

JIP 08 HpaBcTBeHHOE CO3HAHHE WM TIOBEJACHHE HAa OCHOBE YCBOEHHUS OOIICUYETOBEYECKUX
IICHHOCTEH.

JIP 09 T'oTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHMIO, B TOM YHCJIE CaMOOOpPa30BaHHUIO, HA
MPOTSHKEHUU BCEH KU3HM, CO3HATEIHLHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCIEHOH NMpodeccuoHaIbHON U 00IIECTBEHHOM NeSTEIbHOCTH.

JIP 10 DcreTndeckoe OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA.

JIP 11 TlpussatHe W pealu3anyio IEHHOCTEW 3I0pOBOro M Oe3omacHOro obpasa >KHU3HH,
MOTPEOHOCTH B (PU3UUECKOM CaMOCOBEPIIEHCTBOBAHHUH, 3aHATHSIX CIIOPTHBHO-03J0POBUTEIHHON
NESITETFHOCTBIO, HEMTPUSATHE BPEAHBIX TPUBBIUCK: KYPEHHUS, YIOTPEOICHUS aIKOTOJIsI, HAPKOTHKOB.

JIP 12 bBepexHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3UIECKOMY U
TICUXO0JIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK M APYTHX JIIOACH, YMEHHE OKa3bIBaTh MEPBYIO
ITOMOIIIb.

JIP 13 Oco3nanHbIi BEIOOP Oyaymiel mpoeCcCuu U BO3MOXKHOCTEH peain3aliii COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(PECCHOHATBLHOMN JEATEILHOCTH KaK BO3MOXXHOCTH YJYacTHsS B
pEIIeHUH JTUYHBIX, 00IIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MMPOOIEM.

JIP 14 CdopMUpPOBaHHOCTh IKOJOTHYECKOTO MBIIIJICHUS, TTOHUMAHUS BIIMSHHUS COLMAIIBHO-
SKOHOMHUYECKHUX TIPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBHOM Cpeipl; MPHOOPETECHUE OIbITa
3KOJIOTO-HAINPaBJICHHOM JIEATEIIbHOCTH.

JIP 15 OTBeTcTBEHHOE OTHOIIEHHE K CO3JaHHUI0 CEMbM HAa OCHOBE OCO3HAHHOIO MPHUHSITHUS
[EHHOCTEN CEMENHOMN KU3HMU.

MP 01 CamocrosiTenbHO QOpMYITHpPOBATh U aKTyalHU3UpOBaTh MPOOJieMy, paccMaTpUBaTh €e
BCECTOPOHHE.

MP 02 VcraHaBnuBaTh CYLIIECTBEHHbIM IPU3HAK WJIA OCHOBAaHUS JJisi CpPaBHEHMS,
Kiaccudukanuu u 00001IeHUS.

MP 03 OnpenensiTe LEIU ACSITEIBHOCTHU, 33/1aBaTh MAPAMETPBI U KPUTEPUU UX TOCTUKEHUSI.

MP 04 BpIsSBisATh 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX.

MP 05 BHOCUTh KOPPEKTUBBI B EATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM,
OLIEHUBATh PUCKHU MOCJIEACTBUH JAESITEIbHOCTH.

MP 06 Brnagerp HaBbIKAaMH y4eOHO-HCCIIENOBATENLCKOM M TPOEKTHOW JEATEIbHOCTH,
HaBBIKaMU pa3perieHus mpooiIeMm.

MP 07 CnocoOHOCTP M TOTOBHOCTh K CaMOCTOSTEIBHOMY TIOMCKY METOJOB peIICHHUS
MPaKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3JIMYHBIX METO/I0B MO3HAHUSL.



MP 08 OBnasneHne BUaMu A€ATEIbHOCTH TI0 MIOJIyYEHUIO HOBOT'O 3HAHUS, €T0 UHTEPIIPETAIUH,
peoOpa3oBaHUI0 U NMPUMEHEHUIO B PA3IMYHBIX yYEOHBIX CHTYalUAX, B TOM YHCIE MPH CO3TAHUU
y4eOHBIX U COIMATIBHBIX IIPOCKTOB.

MP 09 ®opmupoBaHHe HAy4YHOIO THUIIA MBINLICHUS, BJIaJCHHE HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOYEBBIMH MOHATUSMHU U METO/IaMU.

MP 10 CraButh u popMyaupoBaTh COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON IEATEIbHOCTH U
KU3HEHHBIX CUTYyalHUsX.

MP 11 BpIsSBisTh NPUUMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/ady, BBIIBUIraTh
TUIIOTE3y €€ PELIEHHUs, HaXOAWUTh apryMEHTHI I JOKAa3aTelbCTBA CBOMX YTBEPXKICHHUH, 3a7aBaTh
IapaMmeTpsl U KPUTEPUN PELLICHUSI.

MP 12 Amnanu3upoBaTh IOJyYE€HHBIE B XOJI€ PELICHMs 3a/laud pe3yJbTaThbl, KPUTHUECKU
OLIEHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBHUSX.

MP 13 JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT.

MP 14 Bnagerp HaBbIKaMHM TOJy4eHHMs] WHGOPMAlLMKU M3 HCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIATh MOUCK, aHAIM3, CUCTEMAaTU3allMI0 U MHTEpPIpEeTaluio HHPOpMauu
Pa3IMYHBIX BUJIOB U (POPM NpEACTABICHUS.

MP 15 Co3naBarh TEKCTHl B pa3iMyHBIX (popmarax ¢ ydeToM HazHauyeHHUs HWHpopMauuu u
1L[EJIeBOW ayTUTOPUH, BBIOUpPAs ONTUMANIbHYIO0 (POpPMY MIPEICTaBICHUS U BU3YyaIU3all1H.

MP 16 OueHuBaTh J0CTOBEPHOCTh, JIETUTUMHOCTh MH(POPMAIH, €€ COOTBETCTBUE MPABOBBIM
Y MOPAJIBHO-ITUYECKUM HOPMAaM.

MP 17 Hcnonw3oBarh cpenctBa WHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUHA B
pelIeHN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHbIX 3a/1a4 ¢ coOII0ieHneM TpeOoBaHUI
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHNs, MPABOBBIX U 3TUYECKUX HOPM,
HOPM UHGOPMAITMOHHON 0€3011aCHOCTH.

MP 18 Bmanmers HaBbIKaMH pacrio3HaBaHUS M 3alUTHl WHMOpMaIK, WHPOPMAIMOHHOMN
0€3011aCHOCTH JIMYHOCTH.

I[P 01 CdopMupoBaHHOCTh  MPEACTABICHHH: O  XUMHYECKOH  COCTaBJISIONICH
€CTeCTBEHHOHAY4YHOI KapTHHBI MUpA, POJIM XUMHU B ITO3HAHUU SIBIICHUH IPUPO/bI, B (OpMUPOBAHU U
MBIIUIEHUS. U KYJIbTYpPbI JINYHOCTH, €€ (PYHKLMOHAJIBHON I'PaMOTHOCTH, HEOOXOAMMOM s pelieHus
IIPAKTUYECKUX 3a]]a4 U 3KOJOTMYECKH 0OOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3[0POBbIO U IPUPOJHOMN
cpene.

IIP 02 BnageHue cucTeMOM XMMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarollue
HOHITUSL (XUMHYECKUI 3JIEMEHT, aroM, JJIEKTpOHHAas o0oyouka aroma, s-, p-, 0-3JEeKTpOHHbIC
opbuTanu aToMOB, MOH, MOJEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULIATENIBHOCTb, CTEHNEHb OKUCIICHUS,
XUMUYECKask CBA3b, MOJIb, MOJISIPHAs Macca, MOJISIpHBINA 00BbEM, YriIepOHbII CKeleT, PyHKIMOHAIbHAs
IpyIIa, paaukai, H30MEpHUs, U30MeEPbI, TOMOJIOIMYECKUN PsiJl, TOMOJIOTH, YIJIEBOIOPOIbI, KUCIOPO - U
a30Tco/IepKaIllie COEIMHEHMsI, OMOJIOTMYECKH AaKTHBHbIE BellecTBa (YIJ€BOIbI, JKUPbI, OenKn),
MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHMs, KpUCTaJLUINYeCcKas
pelieTka, THIIBI XUMHUYECKUX  peakuui (OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE, 9K30-U
SHJIOTEPMHUYECKHE, pEeaklMM HMOHHOTO OOMEHa), pacTBOp, OJEKTPOJMTHI, HEIIEKTPOJIMTHI,
UIEKTPOJINTUYECKAS TUCCOLMALINASA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEAKIIMH,
XMMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOIO CTPOCHUS OPraHUYECKUX BEILIECTB
A.M. DbyrnepoBa, Teopus IIIEKTPOJUTUYECKOM JuUccoLManuy, nepuoanyeckuil 3akoH JI.U.
MenneneeBa, 3aKOH COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMMHH,
(akTOJIOTHUECKUE CBEICHUS O CBOWCTBAX, COCTaBe, MOJYYEHHUH U OE30MacHOM HCIOJIb30BAHUU



BOKHEHIIIMX HEOPraHWYECKUX W OPraHWYEeCKHX BEIIECTB B OBITY M NPAKTHUECKON JIESITEIHLHOCTU
4eJI0BeKa.

I[P 03 CdopMHpPOBaHHOCTh YMEHHUH BBIABIATH XapaKTEpPHBbIC TNPU3HAKA M B3aUMOCBS3b
M3YYEHHBIX MOHITHH, TPUMEHSITh COOTBETCTBYIOIIME MOHSITHUS MPU OMUCAHUM CTPOCHHUS U CBOMCTB
HEOPraHMYECKHX M OPraHUYECKUX BEIIECTB U WX MPEBPAIICHUI; BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX
3HaHUM C OHATHAMU U MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB.

ITP 04 ChopMupoOBaHHOCTh YMEHUI HCIIOJIH30BaTh HAUMEHOBAHUS XUMHUYECKUX COCTUHCHHM
MEXYHAPOJHOTO COI03a TEOPETUUYECKOM W TPUKIATHONM XUMHUU U TPHUBUAIbHBIC HA3BaHMS
BOKHEHIIIMX BEMIECTB (ITWUJICH, AlCTUJICH, TIUICpUH, (eHoy, (Gopmanbiaerun, yKCycHas KHCIIOTA,
TJIMIH, YTapHBIA Ta3, YIJIEKUCIbIA ra3, aMMHUaK, TaiieHas W3BeCTb, HEramieHas H3BECTb, IMUThEBAs
coJla W JIPYrux), COCTaBIATH (POPMYJbI HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB, YpPaBHEHMHS
XUMUYECKUX PEaKIUi, OOBSCHATh WX CMBICI; TOATBEPXKIATh XapaKTePHbIE XUMUYECKHE CBOWMCTBA
BEIIIECTB COOTBETCTBYIOIIUMU SKCIIEPUMEHTAMU U 3alUCSIMU YPAaBHEHUM XUMUUYECKUX PEAKITUH.

I[P 05 CdopMupoBaHHOCT, YMEHHMM YCTaHABIMBATh MPUHANIEIKHOCTh HM3YyUYECHHBIX
HEOPraHMYECKNX M OPTaHMYECKHX BEIIECTB K OMPENEICHHBIM KJlacCaM W TPYIaM COEIUHEHUH,
XapaKTEepH30BaTh WX COCTAaB W BaXHEWIIME CBOMCTBA; OMPEACNATh BUIbI XHMHUUYECKHX CBs3e
(koBasieHTHAsI, MOHHAS, METaJUIMYeCKasi, BOJOPOIHAS), TUIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB;
KJIacCU(PHUITMPOBATh XUMHUUECKHE PEaAKITHH.

ITP 06 BnajgeHue OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUN
(HabmroieHue, U3MEpPEeHue, SKCIIEPUMEHT, MOJICTUPOBAHHE).

TP 07 CdopMHpOBaHHOCT, yYMEHHI NPOBOIUTH pacUeThl MO XUMHYECKUM (opmyaam u
YpaBHEHUSAM XUMUYECKHX PEaKIUil C HCHOJb30BaHUEM (GU3NYECKUX BEIWYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJibHbIE YCIOBUS) ra3oB, KOJIMYECTBA
BEILIECTBA; MCIOJIb30BAaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS JJI1 MPUHATHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.

ITP 08 CdopmMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBITOJTHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalieHuss OpPraHWYecKUX BEIIECTB IPH HarpeBaHUM, IOJIYYE€HHWE OSTHUJIEHa M H3y4CHHE €ro
CBOMCTB, KaUEeCTBEHHbIEC PEAaKIIMH Ha aJbICTUIbl, Kpaxmall, YKCYCHYIO KHCIOTY; AeHaTypaiusi OeIKoB
[IpY HarpeBaHHUHU, [[BETHbIC PEaKI[UU OEIKOB; MPOBOAUTH PEAKIIMM HOHHOTO 0OMEHa, ONIPEAETISATh CPEay
BOJHBIX PAacTBOPOB, KAU€CTBEHHBIE PEaKIMU Ha Cyib(ar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHHUS;, pelIaTh SKCIEpUMEHTaNIbHBIC 3amadd 1o TemMaMm "Meramisl" u  "Hemeramisl") B
COOTBETCTBHUU C MPABUJIAMU TEXHUKU O€30MACHOCTH IpU OOpaIleHHH C BEIIECTBAMU U JTaOOPATOPHBIM
00opynoBaHUEM; MIPEACTABIATH PE3Y/IbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BBHIBOIBI HA OCHOBE ATHX PE3Y/IbTATOB.

ITP 09 CopmMupoBaHHOCTH YMEHHUS aHAIM3UPOBATh XUMHUUYECKYIO HH(POPMALIUIO, TTOTY4aeMyIO
13 pa3HbIX UCTOYHHUKOB (CpPEeACTB MaccoBOM H(popMaluu, cetb HTEpHET U Apyrue).

TP 10 CdopMupoBaHHOCTh YMEHHI COONIONATh TMpaBUJIa SKOJOTHUYECKU IeJIecoo0pa3zHoro
MOBEICHUS B OBITY U TPYJOBOU AEATETHLHOCTU B IENIAX COXPAHEHHSI CBOETO 3/I0POBbS M OKpYKarolen
MPUPOJHON Cpeabl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMpPEIEICHHBIX
BEILIECTB, IOHUMAasl CMBICT MIOKa3aTessl MPeAebHON JOMYCTUMON KOHIEHTPALIH.

ITP 11 JIns oOyyaroniuxcsi ¢ OrpaHU4YeHHBIME BO3MOKHOCTSIMH 3JI0POBBS: CPOPMUPOBAHHOCTD
YMEHHSI TIPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJIEHU.

I[P 12 Jlnsa cnemblX © CIA0OBHAANIMX OOydaromuxcs: CcHOPMHUPOBAHHOCTh YMEHHUS
UCIOJIb30BaTh pelnbeHO TOUYEUHYIO CUCTeMy oOo3HadeHwit JI. Bpaiins mis 3amMcu XUMHUYECKHX

bopmy.



IIpakTnueckas padora Ne 1.
Tema 3anamusn. CTpOCHUE aTOMOB XUMHUYECKUX AJIEMEHTOB U TIPUPOJIa XUMUIECKHIX CBS3CH.
Lenp paboTel: pa3oOpaTh OCHOBHBIC TMOHSTHS U 3aKOHBI XMMHUYECKHX CBS3€H U XUMHUUYECKUX
3JIEMEHTOB
Bonpocs! 1151 00cyK1eHHsA:
[IpencraBieHus O CTPOCHUHU BEUIECTBA.
BanenTtHoCTb.
Xumudeckue GopMyIbl (MOJEKYISPHBIC U CTPYKTYPHEIE).
3aK0H TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsST M MOJICKYJspHAs Macca. PacueTsl 1o
XHUMHYECKUM (popMyriam.
3aK0H COXPAHEHHS MAaCChl BEIIECTBA MPU XUMHYCCKUX PEAKIIUSX.
Tembl 10k1a10B/pedpepaToB:
«OCHOBHBIE 3aKOHBI XUMUW.
«Ku3Hb, KaKk OMOJIOTUYECKUN KPYrOBOPOT BEIIECTBY.
UpesBblyaiiHble CUTYALMH SKOJIOTMYECKOTO XapaKrepa.
XUMHUYECKOE OPY)KHE U €T0 MopaKaroniue GaKkTopsbI.
NuuBuayaibHbIC 33 1aHAS
OCHOBHBIE TTOJIOKEHHS ATOMHO-MOJICKYJIIPHOTO YICHHS
YeMy paBHBI OTHOCHTENBHBIE MOJIEKYISpHbIE Macchl cieayronux Bemects:a) NaCl, 6) C6H1206,
B) Cu(NO3)2, 1) A1203, n) SiCl4, ¢) Ba(OH)2?
OnumuTe Ka4eCTBEHHBIH M KOJIMYECTBEHHBINH cocTaB cieayromux semects: a) NaOH, 6) H2SO04,
B) HNO3, r) CaCl2, n) C6H1206, e) CaSO4, x) AL(NO3)3.
Yemy paBHBI MacCOBbIC JI0JH (B %) 2JIEMEHTOB B CJCIYIOIINX BEIICCTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, ) Cu(NO3)2?
3aKOH COXpaHEHUs MacChl BEMIECTB. XUMUYECKHAE YPaBHEHUS
CocrtaBbTe ypaBHEHHsSI PEAKIIHA, KOTOPHIC BEIPAKAIOTCS CICTYIONUMHI CXEMaMu:

a) Na+H20 — NaOH +H2; 6) Al+Cl2 — AlICI3;

B) P203 + H20 — H3PO3; r) FeBr3 + Na2S— Fe2S3+

NaBr;

1) Al+ 02 — A1203; e) Fe203 + Al — Fe + Al203;
k) N2 + H2—-NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Ckoubko rpaMMoB Fe203 BCTYNHIIO B PEAKIIUIO C aTFOMHHHUEM:
Fe203+ 2Al = 2Fe + AlI203, ecau pu 3ToM 06paszoBanock 560 r xenesa?
PaccuuTaiite Maccy yrieKHciaoro raza, KOTOPbIH MMOJYYUTCS MPU CTOPAHUH OT YISl MO YpaBHEHUIO:
C+02=CO02.
CKOJBbKO rpaMMOB BOJIbl HYKHO JUIs TOJTydeHus 4 T kuciopoaa no peakiuu: 2H20 = 2H2+02?
Ckonpko rpammoB FeSO4 obpasyetcst npu B3aumozeiictBuu pactBopa CuSO4 ¢ xene3oM, ecliv pu
aTOoM obOpazyercsa 128 r meau no ypaBHeHuto: CuSO4+Fe=FeSO4+Cu?
CKOJIBKO TpaMMOB ITUHKA ¥ cepHOil KucioThl H2SO4 HyXHO 1151 oTydeHus 4T BOJOPO/a IO PEaKIIHu:
Zn+H2504=ZnS0O4+H2?
Ckonpko rpaMmMmoB H3PO4 Bcerymaer B peakmuto ¢ 42 r ruapokcuaa kanmus KOH mo ypaBHeHwuto:
H3PO4 + 3KOH = K3P0O4 + 3H20?
3axon Aeozcadpo. Monsapnuiii 06vem 2aza
Kakoii 06beM npu H. y. 3aHUMAIOT clieAyrolue konnyecta razos:a) 3,0 mons, 1) 0,001 Mmousb,
0) 0,1 mons, 1) 12 MouB,
B) 5,0 MoJIB,
Kakoii 06beM npu H. y. 3aHUMAFOT:
a) 22 r yrnekucnoro raza CO2, 1) 6,4 r okcuna cepsl (1V) SO2,
0) 19 ¢ropa F2, e) 4 r okcuaa azota (IV) NO2,
B) 7,1 r xnopa CI2, k) 5,6 r okcuaa yraepona (II) CO?
r) 1,4 r azota N2,
Kakoii 06beM kucnopoma HeoOxomaum s cropanus 18 r yriepona no peakiuu C+02=C0O27?



CKOJIBKO JIMTPOB BOJOPO/Ia BBIICIUTCS MPH B3auMoAeicTBur 10,8 I alfOMUHHMS ¢ COJITHOM KUCIIOTOM:
2A1 + 6HCI1=2A1Cl13 + 3H2?

Kakoit 00beM B010p0o1a MOXKHO NOIY4UTh pu AercTBUH 0,2 MOJIb IIMHKA HA PACTBOP CEPHOI KUCIIOTHI
no peakuun  Zn + H2SO4 = ZnSO4 + H2?

Haiinute  o6vem  yruekucnoro raza  CO2 u Maccy ruapokcuaa Hatpus NaOH, mpu
B3aMMO/ICHCTBIH KOTOPBIX oOpazoBancst 21 1 ruapokapObonara natpus NaHCO3  mo peakmun
NaOH + CO2 = NaHCO3



IIpakTHyeckasi padora Ne 2.

Tema 3anamusa: llepuonnyeckuii 3akon u tadauna /.. MenneseeBa

Henb: M03HAKOMUTBCS C COBPEMEHHBIMU MPEJICTAaBICHUSIMHM O IIEPUOJUUYECKON cHCTEME
xuMuueckux 3ieMeHToB .M. MenneneeBa B cCBETE€ y4€HHUsI O CTPOCHUM aTOMOB M BEIIECTBA;
YCTaHOBJICHHE 3aBUCUMOCTH CBOICTB XMMHUYECKHX BEIIECTB OT CTPOCHHUS aTOMOB OOpPa3yIOIIUX HX
XUMHUYECKUX DJIEMEHTOB.

Bonpocsl s o6cykaeHus:

1. CoBpemeHHble NpeJCTaBIEHUS O CTpoeHUU atroMoB. CocTaB aTOMHBIX fJIEP.
N3oTonsl. I[IopsakoBelil HOMEp 3JIE€MEHTA - 3apsi SApa €ro aTOMOB.

2. CrpoeHmue IMEeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB ITEPBBIX TPEX MEPHOI0B. DIIEKTPOHHBIS
oOaka u S-, p-, d-opouranu, GopMbI FITEKTPOHHBIX 0OJIAKOB.

3. XapakTepuCTUKA 3JIEMEHTA U €r0 COCAMHEHHI Ha OCHOBE INOJIOKEHHS B MEPUOINYECKOMN
CHUCTEME U CTPOCHHUS aToMa.

4. 3aBUCUMOCTb CBOWCTB XMMHMUYECKHUX BEIIECTB OT CTPOEHHUS aTOMOB OOpa3yIoLIUX HX
XUMUYECKUX DJIEMEHTOB.

3aoanua u eonpocel Ona Qopmuposanus u KOHMPONA 61A0€HUA KOMHEmEeHUUAMU,
MO3BOJISIFOIIME ONpPENENUTh JIOCTH)KEHUE CTYIACHTOM OT/AEIbHBIX Y4YEOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTU KOMIIOHEHTOB KOMIIETCHIIHI MPU U3YYCHUH YIYEOHOU TEMBI:

Temwt 0oxnaooe/pehpepamos:

1. «OcHOBHBIE IPUHIIUIBI AaTOMUCTHYECKOTO YUEHHS O MIPUPOJIEN

2.«Ku3Hb, Kak OHOJIOTHICCKHI KPYTOBOPOT BEIIIECTBY.

3. UpesBbIuaiiHbIe CUTYAIUH, YCIIOBHO, 0€3 3arpsi3HEHHS OKPYXKAIOIICH CPE/Ib.

4. O 3HaueHUH 3710POBbsI YEIIOBEKA U 3J0POBOrO 00pa3a KU3HU.

Dopmbl meKyuiezo KOHmMpoOA 3HAHUIL:

1.IIpoBepka BBIIOJHEHHOTO 3aJaHUs

2.Pa300p 10BOJOB B MOJIB3Y TOM WJIM WHOM TIO3UIIUH.

3.011eHKa CTENeHN apryMEeHTHUPOBAHHOCTH CYXICHHH.

Tembl 012 camocmoamenbHo20 u3yueHus:

1. CoBpeMeHHBIE IPEACTABICHUA O CTPOCHUHN aTOMOB.

2. CocTtaB aTOMHBIX SA€P.

3. M3o0TomHI.

4. TlopsikoBBIN HOMEp AJIEMEHTA - 3apsijl SApa €ro aTOMOB.

Konmponsnule 6onpocel u 3a0anus 0isa camocmoamenbHoll nPposepKu 3HAHUIL:

B pesynbraTe u3yuyeHus T€Mbl CTYACHTHI JIOJKHBI:

3Hate (QOPMYIHPOBKY MEPUOJMYECKOTO 3aKOHA, CTPYKTYPY U  OCHOBHBIE
3aKOHOMEpPHOCTH mnepuoandeckoi cucremsl JI.M.MenneneeBa; cTpoeHne aToMa M €ro
AJEKTPOHHBIX 000JI0UECK.

YMeTh 1aBaTh XapaKTEPUCTHUKY XUMHYECKUX SJIEMEHTOB TPEX MEPBBIX MEPUOJOB U HUX
COCUHEHHI MO MOJIOKEHHIO B MEPUOJUYECKON CHUCTeMe; ONpeaeNsTh AJIEMEHT MO €ro
AJEKTPOHHOU (hopMysie U HA00OPOT.

Dopmbl KOHMPONIA CAMOCHOAMENbHOU PAdomvl CMyOeHm o6 — BHICTYIIJICHUE Ha CEMUHapeE,
BBITIOJIHEHNE WHIUBUIyaJIbHBIX 3aJaHUM.

IIpakTuuyeckas padora Ne 3.

Tema 3anamun: TUNbl XMMUYECKUX peaKkuui

Heasn: IlpoBecTn pacueTbl MO YpaBHEHUSM XHMHMUYECKHX PEAKLIHMH C HCHOJIb30BAHUEM MAacCCHI,
o0beMa (HOpMaJIbHbIE YCIIOBHS) T'a30B, KOJIMYECTBA BEIECTBA.

Bonpocwi ona obcyacoenun:

IIpocToe u ci10KHOE BELIeCTBO.

OCHOBHBIE YPOBHH XUMHUYECKUX CTPYKTYP.

DBOTIONUS MOHATHUA XUMUYECKOTO JIEMEHTA.

OO11as fMHAMUKA PeaKi XUMUYECKHX AJIEMEHTOB.

KoHnenuuu 3BoIIOLIMOHHON XUMHUH.

PacueTsl ¢ yueToM 3aKOHOB COXPaHEHHs MAacChl BEILIECTB M MMOCTOSIHCTBA COCTaBa BEIECTB.

curLNME



3adanua u eonpocel 01a popmupoeanus u KOHMPOAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE OTNPENCIUTh JOCTHXKEHHE CTYACHTOM OTJENbHBIX Yy4eOHBIX 3ajad, ypOBEHb
c(OpPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIINI IPU U3yYCHUN yIeOHOU TEMBI:

Temwt 0oknaooe/pepepamos

Pouib asixuMuu B CTAaHOBJIIEHUY XUMUYECKON HAYKH.

ConHeuyHas cUCTEMa U €€ CTPYKTYpa.

Ponb JlaBya3be B CTaHOBICEHUU COBPEMEHHOM XUMHUH.

J.A.MenzeneeB v CTAHOBIEHHE CUCTEMHOTIO ITOAX0/1a B XUMUYECKOM HAyKe.

Ponb oTeuecTBEHHBIX HCCIEA0BATENCH B CTAHOBICHUN U Pa3BUTHHU HayK O 3eMII€.

ko E

Oobpazoseamenvhvle mexnoaocuu

CemuHap-IucnyT — HWHTepakTHBHasi ¢opMa NpPoOBeleHUs 3aHATHS, IPEANOIATaONIas
myonumuHOe OOCYXJICHHE CIOPHBIX BOIPOCOB HM3y4aeMOH TEMBI TIOCJIE CIEIAaHHOTO KEM-TO U3
CTYIEHTOB COOOMmIeHHUs (JOKIana), YTO POXKAAeT AaKTUBHYIO TIO3HABATEIbHYIO JEATEIHbHOCTH
00ydJaeMbIX, a ¢ HEHl - pa3BUTHE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM YOCIKIICHUS.
Omnupaercst Ha JOTUKY MTOCIIEIOBATEIILHO MOJACTUPYEMBIX MPOOIEMHBIX CUTYAIlUH MyTEM ITOCTAHOBKU
MPOOJIEMHBIX BOIMPOCOB WM TPEABSBICHUS MPOOJIEMHBIX 3aaad. Ha 3aHITHH TNPUCYTCTBYET
CBOOOJHBIN OOMEH MHEHHSIMH. BBICTYyMarOImMM 3a7aroTcs BOMPOCHL. KaxaoMy CTyIeHTY maercs,
MpaBo B JIFOOOW MOMEHT, €CITU OH MOYEMY-THOO0 HE COTJIACeH C BBICTYMAIONIMM WIIM JAyMaeT WHade,
OCTaHOBUTHL ero. [IpenojaBarenh aKTUBHO y4acTBYeT B JWCKYCCHH, IOJBOJUT HTOTH OOCYKJICHUS
y4eOHBIX BOIPOCOB, TPOBOJAUT paz0op 3aHATHSI.

3aoanusn 0na camocmoamenvHoll padomsl CHy0eHm 08

1. PackpoiiTe COOTHOIICHHE TOHSATUH «aTOM», «MOJICKYJa», «XUMHYECKHU DIIEMEHT», «IPOCTOE
BEII[ECTBOY, «CIIOKHOE BELIECTBOY.

2. JlaiiTe cpaBHUTENBHBIN aHATN3 OCHOBHBIX HAIIPABICHUN TEOPUN XUMUYECKUX MPOIIECCOB.

3. Tloxaxure OCHOBHEBIE 3a1a4Y DBOIIOIIMOHHON XUMUH.

4. OObBsicHUTEe, TOYEMY YIJIEPOJ] BBICTYMAeT B KAadyeCTBO OCHOBHOTO opraHoreHa. Kakoit wHO#
XUMHYECKUN 3JIEMEHT MOT Obl 3aMEHUTH YTJIEPO]] B POJIM BEYLIETO OpraHorena’?

5. Tlokaxute cBs3b TeopuHu XuMHIeckoi 3Bosonnu A.I1.Pynenko ¢ Teopueit mponucxoxaeHus KU3HHA
A.MN.OnapuHa.

6. JlaliTe cpaBHUTENbHBIM aHAIW3 KOHIEMIUN, OOBACHSIOIIMX CTAHOBJICHHE HBIHEHIHEro OoOJIMKa
3eMHOM TTOBEPXHOCTH.

Dopmbl KOHMPONA CAMOCHMOAMENbHOU pPAdOmMbl CMYOeHmo8 — BBHICTYILUIGHHE Ha CeMHHape,
BBITIOJIHEHNE WHIUBUIyaJIbHBIX 3aJaHUH.

d)oprl meKyuieco KOHmpoJ/ia 3HAHUIL U OCBOCHHBIX Komnememquﬁ — OIIpocC cnymaTeneﬁ 110
COACPIKAHUIO H3y‘~IaeM0ﬁ TeMbl. BBISIBIGHUS CcTeneHu HU3YyUCHUS CTYyACHTAMH OCHOBHOM U
JIOTIOJTHUTEILHOM JINTCPATYPBHI.

IIpakTnyeckas padora Ne 4.

Tema 3anamua: Kinaccudukanus, HOMEHK/JIATYPa U CTPOCHHUE HEOPraHHYECKHUX BelIeCTB.

Hean: M3yuynTs HOMEHKIIATYpY HEOPraHUYECKUX BEIICCTB: Ha3BaHHME BEILECTBA MCXOASA U3 MX
XUMUYECKOH (OpMYJbl WIM COCTABICHHE XMMUYECKOH (OpMyINbl UCXOJs M3 Ha3BaHMsS BELIECTBA IO
mexryHapoanoit (MIOITAK) nnu TpuBHanbHOM HOMEHKIIATYpE.
Pemienne mnpakTudeckux 3alaHuil MO Kiaccu(UKalMM, HOMEHKIAType M XHMHUYECKUM (opMmyrnam
HEOPraHMYeCKUX BEIECTB Pa3IUYHBIX KiIaccoB (yrapHblil ras, yriekuciblii ra3, aMMHak, ramieHas
U3BECTh, HErallleHas W3BEeCTb, NMHUTbEBas COJa M JPYruX): Ha3blBaTh M COCTaBIATH (HOPMYJIbI
XUMUYECKUX BELIECTB, OIPEAEIATh IPUHAMIECKHOCTD K KIIACCY.

Hctounnku xumuueckoil nHdopmaruu (cpencts maccoBoil nHpopmarmu, cetb MHTEpHET M
npyrue). Ilouck nHGpOpMaLuy Mo Ha3BaHUSAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIaM.

IIpaktuueckas padora Ne 5. Tema 3anamua. OU3NKO-XUMHUYECKHE CBOMCTBa
HEOPraHUYECKUX BEILECTB.

10



CocraBieHne ypaBHEHUN XMMHUYECKUX PEaKUUN C y4aCTHMEM IPOCTBIX M CIO0XHBIX HEOPraHMYECKHUX
BEIIECTB: META/UIOB M HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBAaHMA W aM(OTEPHBIX THIPOKCUIOB; HEOPraHUYECKUX COJICH,

XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUil Ha CBOWCTBA, COCTaB,
nmoyiyueHue M 0e30MacHO€ HCIOJB30BaHWE BAKHEUIIUX HEOPTraHMYECKHX BEHIECTB B OBITY H
MIPAKTUYECKON JeSITEILHOCTH YEIIOBEKA.

He.ﬂb: IMO3HAKOMHUTHCS C COBPEMCHHBIMHA NIPCACTABJICHUAMHU O PACTBOPAX U KOHLUCHTPAIUAX

Bonpocsl s o6cykaeHus :

1. TlousaTus pacTBOp, paCTBOPHUTEIH U PACTBOPCHHOE BEIIECTBO.

2. Pacdersl o ornpeneneHNo0 KOHIIEHTPALUU PacTBOPOB.

3. OcHOBBI cTexHOMeTpUH. PacueTsl Mo XUMUUYECKUM (GOPMYJIaM U YPaBHEHHSIM.

4. DNeKTPOIMTUYECKAS TUCCOIMAITHS KaK 00paTHMBII POIIECC.

5. CreneHp 1uccolnalyy, CUJIbHbIE U cl1a0ble AIEKTPOJIUTHI.

6. Jlucconmanys KUCIOT, IeNoUeH, coyteil. CBOMCTBAa HOHOB.

7. CocTaBieHHE peakiuil COeTUHEHUs, pa3I0KEeHUs, 3aMeIIeHUs, 0OMEeHa.

8. Peakiiun noHHOTO 0OMEHA B PaCTBOpPax JIEKTPOJIUTOB.

9. Cocrasienne ypaBHEHUI B MOJICKYJISIPHON U MOHHOU (hopme.

10. ToaroToBKa pacTBOPOB 3aJaHHON KOHIIEHTPAIMX B OBITY U Ha TIPOM3BOJICTBE.

3aoanua u eonpocel 011 opmuposanus u KOHMPONA 61A0€HUA KOMHEmeHUUAMU,

MO3BOJIAIOINHUE OMNPEACIIUTb OOCTHUXKCHHUEC CTYACHTOM OTACIIBHBIX y‘-Ie6HI)IX 3a1a4, YPOBCHb

c(OpMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHIINH MTPU U3y4eHUH Y4€OHOU TEMBI:

Temwt 0oxnaooe/pehepamos:

1. «kKoprmyckymnsipHasi KOHIIETIUS OTTUCAHUS TTPUPOIBD».

2. «OCHOBHBIE 3aKOHBI XUMHU.

3. «Ku3Hb, Kak OMOJIOTHYECKUI KPYrOBOPOT BEILIECTBY.

4. «CoBpeMeHHbIE MPEACTaBIECHUS 00 IBOJIIOLNUN )KUIHI.

5. «310poBBE M pabOTOCIIOCOOHOCTHY.

6. «[IpuHIIUTIEI COBPEMEHHOU OMOITHKI.

7. O 3Ha4YCHUH 37J0POBBS YEIOBEKA U 3I0POBOTO 00pa3a KU3HU.

Dopmbl meKyuiezo KOHmpOoJiA 3HAHUIL:

1. TIpoBepka BBIIIOJHEHHOTO 3a/1aHUs

2. Pa306op 10BOJOB B MOJIb3Yy TOM MIJIM MHOM TIO3HUIIUH.

3. Or1leHKa cTeneHu apryMeHTUPOBAHHOCTH CYKICHHI.

Temwl 0na camocmoamenbHo2o uyyeHus:

1. DnexTpoauUTHYEecKas TUCCOLMAIINS KaK 0OpaTUMBII MPOIIEcC.

2. CrerneHp AMCCOLMAIINH, CHIIbHBIE U CITa0bIe SEKTPOIIUTHL.

Koumponwhnuie éonpocel u 3a0anus 01a camocmoameibHoll NPOepKu 3HAHWIL:

B pesynbrarte u3ydeHus TeMbl CTYAEHTBHI JIOJKHBI:

3HaTh UYTO TaKO€ pacTBOP, pPACTBOPUTENb UM PACTBOPEHHOE BEIIECTBO; TEOPHUIO
AMEKTPOJUTUUECKON NHCCOLMAIMU; YCIOBUS MPOTEKAHHS PEaKIMd MOHHOrO oOMeHa 10 KOHIIA,
oOpaTuMble 1 HeOOpaTUMBbIe XMMUYECKHE PEaKIIUU

YMeTh XapakTepu30BaTh CBOWCTBa KJIAacCOB HEOPTaHMYECKHX COEIMHEHUNW B CBETE
npejcTaBieHuit 00 AIEKTPOTUTUUECKOM JTUCCOLMALNK,; TPOU3BOJUTH PAaCUEThl IO
OTIpEJICIEHUI0 KOHIICHTPAIIUU PACTBOPOB; BBHIMIOIHATH XMMUYECKHE OMBITHI, TMOATBEPKIAIONINE
CBOMCTBA M3YYEHHBIX COEAMHEHUM, XapaKTepHU3YyIOI[Ue CBOWCTBA KJIaCCOB HEOPTaHUYECKUX
COCIMHEHUH; 3aluChiBaTh YpPaBHEHUsS pPeaklMil HOHHOTO OOMEHa; COCTaBJIATH MOJIHBIE U
COKpallleHHbIE HWOHHBIE ypaBHEHUS.

Dopmbl KOHMPOIA CAMOCHOAMENbHOI PAOOMbL CMYOEHN 06 — BHICTYIUICHUE Ha CeMHHape,

BBIITOJIHCHUEC NMHANBUAYAJIbHBIX 3aJJaHuH.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Kiaccudukanus, CTpoeHHE 1 HOMEHKJIATypa OpraHMYECKHX BEIIECTB
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Homenkmarypa opraHnuecKkux COEIMHEHUN OTIENbHBIX KIaccOB (HACHIIICHHBIC, HEHACHIIICHHBIC U
apOMaTHUYECKHE YTIIEBOAOPOIbI, CIUPTHI, ()EHOIIBI, ATbICTH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TMONHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYT OPraHUYECKHX BEIIECTB OTICIBHBIX
KJIACCOB, WCIOJB3YSl UX HAa3BaHHS IO CHUCTEMAaTHYECKOW M TPUBUAIHHOW HOMEHKIATYype (3ITHIICH,
alleTHIIeH, TIUIepuH, (eHoJ, GopManbAerua, yKCycHas KUCJIOTa, TJIMIWH). PacueTsl mpocreiieit
(hopMyITbI OPTaHUYECKON MOJICKYIIBI, HCXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)
Lenab: TNO3HAKOMHUTBCS C COBPEMEHHBIMH TMPEJICTABICHUSIMU OO0 OCHOBHBIX KJIaccax
XUMHYECKUX COCTUHEHUIM.
Bonpocsl s o6cykaeHus :
1. Knaccugmxarms ocHoBanuii 1 kuciot. Cocras.
2. XUMHYECKHE CBOMCTBA OCHOBAHUM U KUCIIOT.
3. XapakTepucTHKa B CBETE TEOPUH AIEKTPOJUTUIECCKON ITUCCOLMAIMNA CBOWCTB OCHOBHBIX KIIACCOB
HEOPraHMYECKUX COCIMHCHHIA.
4. OCHOBHBIEC CBOWCTBA METAJIJIOB M HEMETAJLIIOB.
3a0anua u eonpocel 0na opmupoeanus u KOHMPOAA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIFOIIME  ONPENEIUTh JIOCTIDKEHUE CTYIACHTOM OTJACIBHBIX YUEOHBIX 3aJa4, YPOBCHB
c(OPMHUPOBAHHOCTH KOMITOHEHTOB KOMITETEHITHH MTPH H3yICHUH YI€OHOU TEMBI:
Temwt 0oxknaooe/pehepamos:
1.«Ku3Hb, Kak OMOJIOTHYECKUN KPYTOBOPOT BEIIECTBY.
2. «CoBpeMeHHBIE IPEICTABICHUS 00 IBOIOINH KUZHI.
3. «310poBBE 1 PabOTOCTIOCOOHOCTBY.
4. «IpuHIUIIBI COBPEMEHHON OMOATUKI.
5. UpesBblyaiiHble CUTYalluH SKOJIOTMYECKOI0 XapaKkTepa.
6. UpesBbluaitHbIe CUTYAIIMH, YCIOBHO, 0€3 3arpsi3HEHHS OKPYXKAIOIICH CPE/Ib.
7. UpesBbluaiiHble CUTYAIMH C 3arpsi3HEHUEM OKPYKaloIeH Cpebl.
Dopmbl meKyuiezo KOHmpoOJiA 3HAHUIL:
1. IIpoBepka BHIMOIHEHHOTO 3aJaHUs
2. Pa300op 0BOIOB B MOJIB3Y TOW UM WHOM TO3UITUH.
3. O1ieHKa cTereHn apryMeHTHPOBAHHOCTH CY)KJICHHH.
Tembl 0n1a camocmoamenbHo20 u3yueHus:
1. Knaccudmukarwst ocHoBanuit u Kuciot. CocTas.
2. XMMHUUYECKHE CBOWCTBA OCHOBAHUM U KUCIIOT.
B pe3ynbTaTe u3ydeHust TEMbl CTYJEHTBHI JIOJIKHBI:
3HaTh KiaccU(UKAIIMIO, COCTaB, XUMHUYECKHE CBOMCTBA OCHOBAHUM U KHUCIIOT.
YMeTh XapakTepu3oBaTh CBOMCTBA JAaHHBIX KJIACCOB HEOPTraHHMYECKUX COEIUHEHUN;
COCTaBJISITh TEHETHYECKHUE psapl, 0Opa3oBaHHbIE [JaHHBIMU KJaccaMU HEOPraHUYeCKHUX
COEUHEHUH.

IpakTHueckasi padora Ne 7. CBoiicTBa OpraHU4eCKUX COCIUHEHUI

Leab: MO3HAKOMUTBHCS C COBPEMEHHBIMU MPEACTABICHUSMU 00 OCHOBHBIX IMOJOXKEHUSIX
TEOPHUH CTPOEHUS OpraHnveckux coequHenuit A.M.bytieposa.

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTAETbHBIX KIACCOB (TpUBHAJIbHAS M MEXKIyHapOIHAs
HOMEHKJIaTypa, XUMUUYECKHUE CBONCTBA, CIIOCOOBI MOTYUYEeHHU): PeAeTbHbIC (ATKaHbI U IUKIOAIKAHBI),
HenpeaebHbIE (AJIKEHBI, ATKUHBI U AJIKaJJUEHbI) U apOMaTUYEeCKHUE YIIIEBOAOPOIbI, CIUPTHI U (DEHOJIBI,
KapOOHOBbIE  KUCIOTBI ¥  3(QHpBL, aJdbJAErHIbl M KETOHbl, aMHUHBl W  aMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3alaHusl Ha COCTABJICHUE YPaBHEHUN XMMHYECKHUX DPEAKLIMH C
y4acCTHEM OPraHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTAaBa U CTPOEHUSI.

Bonpocsl nas o0cykaeHus:

1.Teopus xummuueckoro crpoeus A.M.byrneposa.

2. XUMHUYECKOE CTpOEHHE KaK TMOpSJOK COCIMHEHUS] M B3aUMHOIO BIMSHHMS aTOMOB B
MoJekynax. CBOHCTBO aTOMOB yriiepozia 00pa3oBbIBaTh MPSMbIE, Pa3BETBICHHbBIE U 3aMKHYThIE
LIEMY, OJIMHAPHBIE U KPATHBIE CBS3H.

3.'omosorusi, yriaepoHblid CKeNeT, CTPYKTYpHas U MPOCTPAHCTBEHHAs! U30MEpUsi, H30MEPHI
Y TOMOJIOTH.
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4.yrnepoHblii CKENET, TOMOJIOTHUS, CTPYKTYpHasl ¥ NMPOCTPAHCTBEHHAs! U30MEPHsl, U30MEphI
Y TOMOJIOTH.

5. O YHKIMOHAIBHBIE IPYIIIBI B OPraHUYECKUX COCIUHEHUSX.

6.Knaccudukaius opraHuuecKux coeIMHEHUH.

7.00pa3zoBaHre OJMHAPHBIX, JIBOWHBIX W TPOHHBIX YIJICPOAHBIX CBsI3e B  CBETE
MPE/ICTABICHUH O THOPHIM3ALIUH IIEKTPOHHBIX 00IaKOB.

IIpakTuyeckas padora Ne 8.

Tema 3anamusa: CBolicTBa OpraHMYECKUX COEAUHEHUN
CocraBineHue cxeM peakuuid (B TOM 4YHCIE 10 TMPEAJIOKEHHBIM LENOYKaM MpEeBpalleHUi),
XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COCIMHEHHUN OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs] M Ha3BaHWE OPraHUYECKUX COEIUHEHH 10 TPUBUAIBHON WIM MEXAYHapOIHOU
CHUCTEMATUYECKON HOMEHKIIATypeE.

Pemenne npakTuKo-OpUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUN Ha CBOMCTBA OPraHMYECKHX
COEJIMHEHUI OTAENbHBIX KIacCOB

eab: MO3HaKOMUTBECS C COBPEMEHHBIMU IPEICTABICHUSIMH O MPEIETbHBIX U HEMPEAEIbHBIX
YIJIEBOAOPOAAX.

Bonpocsl 151 o6cykaeHus :

1. TlpenenbHble U HENPEIEIbHbBIE YIIIEBOAOPOIbI.

2. XWMHUYECKOe CTPOCHHE KaK TIOpS/IOK COCAMHEHHWsS W B3aMMHOTO BIMSHUS aTOMOB B
MoJiekynax. CBOMCTBO aTOMOB yriepoja 0Opa3oBbIBaTh MPsSMbIE, Pa3BETBICHHBIE U 3aMKHYTHIE LIETH,
OJIMHAPHBIE U KPaTHBIE CBS3H.

3. CrpyKTypHas ¥ MPOCTPAHCTBEHHAS H30MEPHSI YIIIEBOIOPO/IOB.

4. T'omosorust yrieBoJopo/IOB.

5. OOpa3zoBaHM€ OJMHAPHBIX, JBOMHBIX M TPOWHBIX VIJIEPOAHBIX CBA3EH B CBETe
MIPEJCTaBICHUH O THOPUIN3AIMY JIEKTPOHHBIX 00JIaKOB.

IIpakTuyeckas padora Ne 9. Tema 3anamun. CBOWCTBA OPraHMYECKUX COCTUHECHHI

CocraBieHue  CTPYKTYpHbIX  (QOpMyd H30MEpPOB M  HOMEHKJIAaTypa  allbJeTHJIOB.
OcymiecTBlIeHHEe TIpPEeBpallleHUd. PermeHue pacdeTHBIX 3amad 10 XUMHUYECKUM (GopMyrnaMm |
YPaBHEHUSAM

Ileab: NO3HAKOMUTBCS C COBPEMEHHBIMH IPEACTABICHUSIMU O KHUCIOPOJCOACPIKAIINX
COEZIMHEHHUSIX.

Bonpochl ajst o0cy:KaeHu:

1. Knaccudukanusi KUCIOpOJICOAEPKAIIUX COSUHEHUH, oOuue (GopMylbl cOocTaBa, TOMOJIOTH,
XUMHYECKOE CTPOCHHE.

2. M3omepus. CuctemaTryeckass HOMEHKJIATypa.

3. XumH4eckue CBOICTBA METaHOJIa M 3TAaHOJIA, CIOKHBIX 3(UPOB, KUPOB, KAPOOHOBBIX KUCIOT,
[JIFOKO3bI, CaXapo3bl, KpaxMalia U LEJUIF0JI03bIL.

4. TloryyeHne KUCIOPOACOAEPKALIUX COSTUHEHHIA.

5. [IpakTuueckoe 3HaYEeHHE KHCIOPOICOIEPKAIINX COCIMHEHUI.

Dopmovl meKyuie2o KOHmpOaa 3HaHUi:

1.TIpoBepka BBIIOJHEHHOTO 3aJaHUs

2.Pa36op 10BOJIOB B MOJIb3Y TON HIIM UHOW MO3UIIUH.

3.01eHKa cTeNeHH apryMEeHTHPOBAHHOCTH CYKICHUH.

Tembl 0n1a camocmoamebHo20 U3yueHus:

1. CriupThl: HOMEHKJIATypa M roMojoruueckue psampl. Knaccupuxamus. Xumudeckue cBOHCTBa
CIIUPTOB. bronoruueckoe AEHCTBUE CIMPTOB U UX POU3BOIHBIX.

2. deHoIBI: 0OCOOCHHOCTH CTPOEHMs M CBOMCTB. IIprMeHeHue ciupToB U (PEHONOB, a TaKKe UX
IIPOU3BOHBIX B MEIULIMHE.

3. IlpumeHenne BaKHEHIIMX TNpeACTaBUTENCH OpPraHWYECKHX COCIMHEHMH: METaHoJla U
ATAaHOJIA, CIOXHBIX 3(QHUPOB, JKUPOB, MbUI, KapOOHOBBIX KHCIOT, MOHOCAXapHIOB (TJIIOKO3bI),
JMCaxapuIoB (caxapo3bl), HOJHCAXapua0B (KpaxMaa U eJUTI0I03bI)

CTyneHThl JIOJKHBI _YMETb. BBINOJHATH XMMHUYECKHE OIBITHI,  IOJATBEPXKIAONIHNE
XMMHUYECKHE CBOWCTBA KHUCIOPOJICOAEPXKAIMX COCIUHEHUM; ONPENENATh IO XapaKTEPHBIM
peakuusiM; MPUMEHSTh MpaBuja 0e30MacHOCTH IMpH paboTe C OpraHUYeCKUMH BelleCTBAMU;
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COCTAaBJISITh CTPYKTYpHBIE (POPMYIIBI H30MEPOB; OCYLIECTBIATh MPEBPALEHUS; PEIIaTh PacueTHbIC

334y 110 XUMUYECKUM (OpPMYJiaM M YpaBHEHUSIM.

IIpakTuyeckas padora Ne 10.

Tema 3anamua: CBolicTBa OpraHMYECKUX COEAUHEHUN

CocraBneHne CTPYKTYpHBIX (POpPMYII H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHUCIOT, 3(upoB, x)upoB. OcyliecTBieHHe mpeBpaiieHuii. Pemenne
pacyeTHBIX 3324 [0 XMMHYECKHM (popMysaM U ypaBHEHHUSIM

Llesb: TO3HAKOMHUTBCS C COBPEMEHHBIMH IPEJACTABICHUSMH OO0 a30TCOACPKALINX COCIHMHEHUSX:
aMHMHAaX, aMUHOKHCIOTax, Oenkax. CocCTaBleHHE CTPYKTYpPHBIX (OpMYT aMHUHOB, aMHHOKHUCIOT,
6enkoB. OcymecTBIeHUE TPEBPAIICHHIA.

Bonpocsl 15 o6cykaeHus:

1. CrpoeHne BayKHEHITNX MpEACTAaBUTENCH OPraHnYeCKUX COSANHEHHI: aMUHOKHCIIOT, OSITKOB.
2. benku xak 6rononmmepsl. [lepBudHas, BTOpHYHAS M TPETUYHAS CTPYKTYpa OCITKOB.

3. CBoiicTBa aMUHOKHCIIOT.

4. CpoiicTBa O€JNKOB: TUJPOJIN3, I€HATYpaLUs, LIBETHBIE PEAKIIH.

5. CBo¥iCTBa UCKYCCTBEHHBIX M CHHTETUYECKHX ITOJIMMEPOB

3aoanua u eonpocel 0na GOpmMuUposaHus U KOHMPONA 61A0€HUA KOMNEmeHUUAMU,
MO3BOJISIOIINE OTPENEINUTh JOCTH)KEHHE CTYACHTOM OTHENBHBIX Yy4eOHBIX 3amaad, ypOBEHb
c(OpPMHUPOBAHHOCTH KOMITOHEHTOB KOMIETEHIINH IPU U3yYCHUN yIeOHOU TEMBI:

Temwt 0oxnaooe/pehpepamos:

1.«Ku3Hb, Kak OMOJIOTHYECKUN KPYTOBOPOT BEIIECTBY.

2. «310poBBE 1 PabOTOCTIOCOOHOCTDY.

3. «[IpHHIIUTIBEI COBPEMEHHOM OMOATHKI.

4. XUMHYECKOE OPYKHE U €T0 MOopaxaromue GakTopsl.

5. buonorunyeckoe opyxue u ero nopaxarouire GakTopsl.

6. O 3HaueHUM 3I0POBbS YETIOBEKA U 3I0POBOTO 00pa3a KH3HHU.

Dopmbl meKyuiezo KOHmpoaA 3HAHUIL:

1.IIpoBepka BBIIOJHEHHOTO 3aJaHUs

2.Pa300p 10BOIOB B MOJIB3Y TOW MJIM WHOM TIO3UITUH.

3.011eHKa CTENeHN apryMEHTUPOBAHHOCTH CYXKICHHH.

Tembl 012 camocmoamenbHo20 u3yueHus:

1. Crpoenue amunoB. IlomydyeHne aHWIMHA M3 HUTPOOEH30JIa, 3HAYCHHWE B PA3BUTHUU
OpPraHNYeCcKOr0 CUHTE3a.

2. CTpoeHne aMUHOKHCIIOT, uX (pu3ndeckue cBoiicTBa. CHHTE3 NENTHIOB, UX CTPOCHHE.

3. buonorunueckoe 3Ha4YeHNE AaMUHOKHUCIIOT.

4. benku kak 6uononrmMepbl. CBONCTBA OEJIKOB: TUAPOIIU3, ICHATYPALUS, LIBETHBIC PEAKIIH.

B pe3ynbraTe u3yueHust TeMbl CTYCHTBI JOJKHBI.

3Hamv Ha3BaHUS aMMHOB; CBOWCTBAa anu(paTUUYECKHMX M apoOMaTHYECKUX aMUHOB (aMUHA U
aHWIWHA) U UX IPUMEHEHHE; CTPOCHHE allb(pa-aMUHOKHUCIIOT, CTPYKTYpy Oelnka, CBOWCTBA U 3HAYCHUE
OETKOB.

Ymemsb noxa3piBaTh HAIMYHE OCHOBHBIX CBOMCTB aMUHOB, 3aBUCUMOCTH MEX/Iy CTPOCHHEM M UX
CBOMCTBaMH; CpaBHMBAThb CBOHCTBa anu(aTHUECKUX W apOMATHUYECKUX aMHUHOB; OOBSACHATH
XMUMHYECKHUE CBOWMCTBA aMUHOKHCIOT HA OCHOBAHWUHU B3aMMHOIO BIMSHUA (PYHKIIMOHAIBHBIX TPYII
JpYT Ha ApYyra; ONpeAesaTh HaMuuue OEIKOBBIX COETMHEHNN KaYeCTBEHHBIMH PEAKIUSIMU.

IIpakTuuyeckas padora Ne 11.

Tema 3anamusn: Vinentudukanus opraHi4ecKuX BEIIECTB, MX 3HAUE€HHE U IPUMEHEHUE B OBITOBOM U
MIPOM3BO/ICTBEHHOM JIEATETLHOCTH YelloBeKa
CocraBiieHre CTPYKTYPHBIX (POPMYJI M30MEPOB M HOMEHKJIATypa CIIHPTOB, PEHOJIOB.
OcymiectBiienue npeBpamnieHuii. PenlteHre pacueTHBIX 3a71ad 110 XUMUYECKUM hopMyIaM U
ypaBHEHUAM

Hean: Onpenenutsh BIUSHHE XUMHUYECKOTO 3arps3HEHHs OKPY)KaIOLIeW cpeibl Ha OpraHu3M
YyeoBeKa M JIpyrue >KMBbIE OPraHU3Mbl, pacCCMOTPETh OMOJIOTHYECKYIO CYIIHOCTh YeJIOBEKa, HO
BMECT€ C TE€M I[I0Ka3aTh, YTO MPHUXOAUTCS OOpamarbcs K CONMANBHBIM (haKTopaMm, TaKuM, Kak
TPYJOBas JeATeIbHOCTb, OOILIEHHEe U KOMMYHHUKAIUS, LEJIeHANPaBICHHOCTh U pabOTOCIIOCOOHOCTD,
TBOPYECTBO U JIpyTHe.
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Bonpocul ona oocyymcoenusn:

UenoBek Kak MpeIMeET €CTECTBO3HAHUS.

buonornueckas CylmHOCTh YeI0BeKa.

EquHCTBO OHMOJIOTHYECKOTO U COIMATLHOTO B YETIOBEKE.

[TponomxkaeTcst 11 OMOTOTHYECKast HIBOJIIOLUS YeIoBeuecTBa?

Otinuuune HMHAUBHUA OT JINYHOCTH.

[IpaBuia 5K0JIOTUYECKH IPaMOTHOTO TIOBEJCHHS B OKPYXKAIOIIEH cpejie.

OCHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

3BOJIIOIII/I$I MOHATHUA OPTaHOI'CHHOT'O 3JICMCHTA.

OrneHka BIMSHHUS XUMUYECKOTO 3arps3HEHHS OKPYKAIOMIEH Cpelbl Ha OpPraHu3M 4YelOoBeKa W
JIpYyTUe )XUBbIE OpraHU3MBEI.

3a0anua u eonpocel 014 (popmupoeanus u KOHMPOAA 61A0EHUA KOMNEmeEeHUUAMU,
MO3BOJIAIOINHUE OMNPCACIINTb OJOCTHUKCHHUEC CTYACHTOM OTACIIBHBIX y‘-I€6HI)IX 3a1a4, YPOBCHb
c(OpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIUH ITPU U3y4eHUH Y4€OHOU TEMBI:

oSN~ wNE

Temwt ooxnaooe/pegpepamos
1. Ponp anmxuMuu B CTAHOBJICHUU XUMHYECKON HAYKH.
2. Pounp JIaByas3be B CTAaHOBJICHUU COBPEMEHHOW XUMUH.
3. JI.M.MeHneneeB 1 CTaHOBJICHHE CUCTEMHOTO TI0JIX0/1a B XUMUYIECKOM HayKe.
4. buronoruyueckoe v COIMalibHOE B IPUPOJE YEIOBEKA.
5. CraHoBII€HHE TPYIOBOI TEOPUU AaHTPOTIOTEHE3A.

Obpaszosamenvhble MexHo102UU

I[I/ICKyCCI/ISI C Pa3sACJCHUEM TIPYyNIIbI HA ONMIMMOHUPYIOIIME KOJJICKTUBLI - MHTCPAKTHUBHaMA
¢opMa mnpoBeneHHs] 3aHATHS, IPEIIOJararomas OOCYKICHHE CIOXKHBIX  BOIPOCOB, IMPOOIIEM
M3y4aeMOW TEMBI ITyTeM JICJICHUS] y9eOHOM IPyMIbl Ha KOJUIEKTUBBI €JMHOMBIIINIEHHUKOB. BaxkHo Tipn
3TOM Pa3MECTHTh OOY4aeMBbIX TaK, YTOOBI TpU OOCYKIEHHWU TOCTABJICHHBIX BOINPOCOB WM ObLTa
MPEJCTaBICHa BO3MOXKHOCTh BHJICTh TMepell COO0OH MPOTHBOMOJOXKHBIA  KOJUIEKTHUB. Poib
MperoiaBaTelis B 3TOT MOMEHT 3aKIIOYaeTCs B OINPENSIICHUH pa3jMydii B OIICHKAX, ITaHHBIX
MPEICTaBUTEIISIMA KOJUICKTHBOB, TO €CTh B BBIABICHHHM IPEIMETa ITUCKYCCHU. BakHBIM ITyTeM
MOJIICP)KaHUST TUCKYCCHH Ha BHICOKOM HAaYyYHOM YPOBHE MOXET OBITh MPEI0CTABICHHE BO3MOKHOCTH
CTYICHTaM TPOTHBOTIOJIOXHBIX KOJUICKTHBOB 3a/laBaTh JAPYr JAPYry BoOmpochl. [ljis Toro 4TtoObI
IMCKYCCHSI TINIa B HYXHOM pyclie, OH JIOJDKCH IIOCTAHOBKOW JOTIOJHHUTEIBHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOCH TOYKH 3PECHUs, PUCOCIMHEHUEM K TOMY MM WHOMY MHEHHIO KOJUICKTHUBOB,
MOCTOSIHHO HAIpPAaBJISATh HAYYHBIA CIOP CTYACHTOB B HAIpPAaBJICHUHU, 0OCCIICYMBAIONIMM JIOCTHKCHUE
nesieit 3ausaTus. Pa30op A0DKeH UMETh OLIEHKY paboThl KOJIJICKTUBOB M OTIPE/ICIICHUE JIYUIIIETO, ITyTeM
BBICTABJICHHS €My OoJiee BBICOKOH OTMETKH. B Hawase 1ernecoo0pa3HO MPEI0CTaBUTh BO3MOKHOCTh
BBICKa3aThCs "IKCHEPTHOU" TpyIiie, KOTOpasi, BHICIYIIAB BBICTYIUICHUS CIYIIATENICH, OICHUBACT UX
MIPaBOMEPHOCTD, IITYOUHY U JIOKJIaIbIBACT CBOW BBIBOJI O JIyYIlIEM KOJUICKTHUBE, a BCJIS 3a HEl ciemarTh
pa3dop MpernoaaBaTelto.

3aoanusn 0na camocmoamenvHol padbomul CHyo0eHm o

1. CocraBbTe CpaBHUTEIbHYIO Ta0IUIly «CBOMCTBA BBICIINX )KUBOTHBIX U CBOMCTBA UEJIOBEKAY.

2. CoctaBbTe CpaBHHUTENbHYIO Tabuuiy «bronornyeckrue u conuaibHbIE TPEANOCHUIKH CTAHOBIICHHS
YEIIOBEKAY.

3. Tokaxure pa3nuuus MEX]y «UEIOBEKOM YMEIIbIM», «4eTOBEKOM MPAMOXOAAIIUM» U «UEIIOBEKOM
pa3yMHBIM».

4. Tloxaxutre Bame OTHOIIEHHE K OCHOBHBIM HJESIM COLUMOOMOJOTMH O TIe€HETHYEeCKOH
00yCJIOBIEHHOCTH COLMAIIBHOTO MOBEJICHUS YeNIOBEKA.

5. KakoBa pousb Tpyzia B CTaHOBJIEHHH YelloBeKa?

6. PackpoiiTe poJib WieHOpa3AeNbHON peUH B MOSIBICHUU YEJIOBEKA U 00IIEeCTBa.

7. B uem orianuue OHOJIOTHYECKOM 3BONIOLUU OT KYJIbTYPHO-MCTOPHUYECKOW SBOJIIOLMH YEIOBEKa U
4esoBedyecTna’?
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Dopmbl  KOHMPONA CAMOCMOAMENbHOI PAOGOmMbl CMYOeHmMO6 - BBHICTYIUICHHE Ha CEMHUHape,
BBIIIOJIHCHHUEC WHANBUAYAJIbHBIX 3aﬂaHI/II7L

Dopmvl meKyuyezco KOHMpOAA 3HAHUN U OCE0CHHBLIX KOMHEMEHYUll — ONpOC CiyliaTelied 1o
COAEPKAHUIO HM3Y4aeMOW TeMmbl. DBBISBICHUS CTENEHW H3Y4YEHUs CTYIAEHTaMHd OCHOBHOM U
JOTIOJIHUTEIIBHOU JINTEPATypHI.

OopazoeamenvHble mexHonN02UU

CeMuHap-aucnyT — HUHTepakTUBHasi ¢opMa nNpoBedeHMsl 3aHATHS, TIPEIOJIATaAIONMIAs
myonuuHOe OOCYXJICHHWE CIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI TIOCJIE CIEIAHHOTO KEM-TO U3
CTYJIEHTOB COOOMmIeHHs (AOKJIana), YTO POXKIAET AaKTUBHYIO TI03HABATEIIbHYIO JIEATEIbHOCTh
00ydJaeMbIX, a ¢ HEH - pa3BUTHE WHUIMATHBBI U TBOPUYECCTBA, YMEHUE OTCTAMBATH CBOM YOCIKICHUS.
Omnupaercst Ha JOTUKY MTOCIIEIOBATEILHO MOACTUPYEMBIX MPOOICMHBIX CUTYAIlUH ITyTeM MOCTAHOBKU
MpOOJIEMHBIX BOIMPOCOB WM TPEABSBICHUS MPOOJIeMHBIX 3aaad. Ha 3aHATHU TPUCYTCTBYET
CBOOOJIHBI OOMEH MHEHWsSIMU. BhICTymaromum 3amaroTcs Bompochl. Kaxkmomy cTyneHTy naercs,
MpaBo B JIF00O0H MOMEHT, €CJIM OH MOYEeMY-JIHMO0 HE COIIACEH C BBICTYMAIONIMM WM TyMaeT MHAue,
OCTaHOBHUTH ero. [IpemonaBarens akTUBHO Y4acTBYET B AMCKYCCHH, IMOJBOJUT UTOTHU OOCYKIEHUS
y4eOHBIX BOIIPOCOB, IPOBOJAUT paz0op 3aHATHS.

3aoanusn 0na camocmoamenvHoll padomsl CHy0eHm 08

1. JlaiiTe cpaBHUTENBHBINA aHATN3 OCHOBHBIX HAINIPABJICHUN TEOPUU XUMHUYECKUX MPOIIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a1a4M DBOJIIOIIMOHHON XUMHUH.

3. OO®mscHUTE, TIOYEMY YIJIEPOJI BBICTYIIAET B Ka4eCTBO OCHOBHOIO opraHoreHa. Kakoi wHOM
XUMUYECKUN AIIEMEHT MOT ObI 3aMEHUTH YIJIEPO] B POJIM BEIYIIET0 OpraHoreHa?

4. TlokaxuTte CBA3b TEOPUH XUMHUUYecKOU 3Bosounu A.IT.PyneHnko ¢ Teopueit mporucxoxaeHus
»u3au A.M.OnapuHa.

5. Packpoiite ponb «l'es-TUMOTE3b» B Pa3BUTHU TPEICTABICHUNA O Pa3BUTUU TeoChHEpPHBIX
000J104€K.

6. JlaliTe cpaBHUTENBHBIN aHAIN3 KOHIICTIHH, OOBACHSIIOMIMX CTAHOBJICHWE HBIHEITHETO
00JIMKa 3eMHOM TIOBEPXHOCTH.

IpakTuyeckasi padora Ne 12. CKOpoCTh XUMHUECKHX PEAKIIAM.

XUMHYECKOE PABHOBECHE

Perienne mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHWil Ha aHanu3 (PakTOpOB, BIUSIONMIMX HAa H3MCHEHUE

CKOPOCTH XUMHUYECKOU PEAKIINH, B T.4. C MO3UIHIA IKOJIOTHIECKH 1IeJIECO00Pa3HOTO MOBEICHUS B OBITY

Y TPYJIOBOH JIEATEILHOCTH B LEJISIX COXPAHEHHUSI CBOETO 3JI0POBbS M OKPY)KAIOIICH TPUPOTHON CPEIbI.
PerieHne mpakTHKO-OpUEHTHPOBAHHBIX 3a/laHUi Ha TpuMeHeHue npuHimna Jle-lllatense mis

HAXOXKJCHHUS HAIpaBJICHUS CMEIICHUS PABHOBECHS XHMHUYECKOH pEaknuu W aHaM3 (aKToOpOB,

BIIMSIFOIIUX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS.

IIpakTnuyeckas padora Ne 13.

Tema 3anamun: Xvumus B ObITY U IPOU3BOJACTBEHHOH I€ATEIHHOCTH YEIOBEKa
[Touck u aHanu3 KEHCOB O MPUMEHEHUHM XMMHUYECKUX BEIIECTB M TEXHOJOTHH C ydeToM Oymyrieit
npodecCHOHANBHON  NIeATENBHOCTH 10  TeMaM: BaXHEHIIINE CTPOUTENbHbIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKdh, CTEKIO, KepaMuKa, MaTepuanbl Uil OJICKTPOHUKH,
HaHOMATepHaNIbl, TEKCTHJIbHBIE BOJIOKHA, WCTOYHUKUA DHEPTUH, OPraHUYECKHE KM MUHEpaJbHbIC
ynoOpeHus, IeKapCTBEHHBIE BEIIECTBa, OBITOBAS XUMHUSL.

3amura: [IpencraBneHue pe3ynpTaTOB pelIeHUs KelicoB B (GopMe MUHHU-AOKIAAa C
Mpe3eHTaluen

Heapb: M3yunTh XUMUYECKHE SIBICHUS B IPUPOJIE, B OBITY M Ha MIPOU3BOJICTBE.

Bonpocel ona oocymcoenusn:

1. XuMudeckue sIBICHUS, TPOUCXOASIINE B IPUPOJIE.

2. XUMHYeCKue SIBJICHHS B OBITY U Ha TPOU3BOJICTBE.

3. OCHOBHBIE YPOBHU XUMHUYECKHUX CTPYKTYD.

4. O0mmas AMHAMUKA PEaKIUi XUMUYECKUX DJIEMEHTOB.

5. KoHuenuuu 3BOTIOINMOHHON XUMUHU.
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3adanua u eonpocvl 014 GopMupoeanus u KOHMPOAA 61A0eHUs KOMHEmeHUUuAMU,
MO3BOJISIIOIINE OTNPENCIUTh JOCTHXKEHHE CTYACHTOM OTJENbHBIX Yy4eOHBIX 3ajad, ypOBEHb
c(OpPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHINI IPU U3yYCHUN y4eOHOU TEMBI:
Temwt 0oknaooe/pepepamos
Pouib asixuMuu B CTAaHOBJIIEHUY XUMUYECKON HAYKH.
ConHeuyHas cUCTEMa U €€ CTPYKTYpa.
Ponb JlaBya3be B CTaHOBICEHUU COBPEMEHHOM XUMHUH.
JI.i.MenzeneeB v CTAHOBIIEHHE CHCTEMHOTO ITOAX0/1a B XUMUYECKON HayKe.
Ponb oTeuecTBEHHBIX HCCIEA0BATENEH B CTAHOBJICHUN U Pa3BUTHH HAayK O 3eMJIE.

ko E

OobpazoseamenvHvle mexnoaocuu

CemMuHap-IuCOyT — HWHTEPAKTHBHAs (opMa mNpPoBedeHHs 3aHITHS, [PEAINOJIAraronIas
myonuuHOe OOCYXJICHHE CIOPHBIX BOIMPOCOB HM3y4aeMOH TEMBI TIOCJIE CHIEIaHHOTO KEeM-TO U3
CTYJIEHTOB COOOmIeHHs (AOKIana), YTO POXKIAeT AaKTUBHYIO TI03HABATEIIbHYIO JIEATEIbHOCTh
00ydJaeMbIX, a ¢ HEHl - pa3BUTHE WHUIMATHBBI U TBOPUYECTBA, YMEHUE OTCTAMBATH CBOM YOCIKIICHUS.
Omnupaercst Ha JOTUKY MTOCIIEIOBATEIILHO MOJACTUPYEMBIX MPOOIEMHBIX CUTYAIHid ITyTeM MOCTAHOBKU
MPOOJIEMHBIX BOINPOCOB WM TPEABSBICHUS MPOOJIEMHBIX 3aaad. Ha 3aHATHU TPUCYTCTBYET
CBOOOJHBIN OOMEH MHEHHSIMH. BBICTYyMarOImMM 3a7aroTcs BOMPOCHL. KaxaoMy CTyIeHTY maercs,
MpaBo B JIF00OOW MOMEHT, €CIIM OH MOYEMY-THOO0 HE COTJIACEH C BBICTYMAIOIIMM WJIH JAyMaeT WHade,
OCTaHOBUTHL ero. [IpemoaBarenh aKTUBHO y9acTBYeT B JMCKYCCHH, ITOJBOJTUT UTOTH OOCYKICHHS
y4eOHBIX BOIPOCOB, TPOBOJAUT paz0op 3aHATHSI.

3aoanusn 0na camocmoamenvHoll padomsl CHy0eHm 08

1. JlaiiTe cpaBHUTENBHBIN aHATN3 OCHOBHBIX HAMIPABICHUN TEOPUU XUMHUYECKUX MPOIIECCOB.

2. TlokaxxuTe OCHOBHBIE 3a1a4¥ DBOJIIOIIMOHHON XUMHUH.

3. OOBscHUTE, MOYEMY YTIEPO] BHICTYMAET B KA4€CTBO OCHOBHOTO opraHoreHa. Kakoi mHO#
XUMHYECKUN 3JIEMEHT MOT Obl 3aMEHUTH YTJIEPO]] B POJIM BEYLIETO OpraHorena’?

4. TlokaxwuTe CBs3b TEOpUU XUMHUUecKor 3Boonu A.IT.PyneHko ¢ Teopueit mpoucxosxaeHus
»u3au A.M.OnapuHa.

5. Packpoiite ponb «l'es-TUMOTE3b» B Pa3BUTHU TPEICTABICHUNA O Pa3BUTUU TeOChHEpPHBIX
000J104Y€K.

Dopmpl KOHMPONA CAMOCHOAMENbHOU PaAdOmMvl CHyOeHm 08 — BBICTYILUIEHHE Ha CEMHHape,
BBITIOJTHEHUE UHAUBUAYAIbHBIX 3a/1aHUM.

Dopmvl meKyuyeco KOHmMpPONA 3HAHUIL U OC60EHHBIX KOMNEMEHYull — ONpPOC CIylaTenaen 1no
COJICPKAHUIO HU3y4yaeMOW TeMbl. BBISBIEHHUS CTENEHW U3Y4EHUS CTYIJEHTaMH OCHOBHOM U
JOTIOJIHUTEJIbHOW JINTEPaATypHI.
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OCHOBHBIE€ HCTOYHUKH

1. dpoznos, A. A. Xumus [ DnekTpoHHBIH pecypce] : yaeoHoe mocodue mist CI1O / A. A. JIpo3aos, M.
B. [Ipo3noBa. — DneKTpoH. TeKCTOBBIE JaHHble. — CapatoB : Hayunas kuura, 2020. — 317 ¢. — 978-5-
9758-1900-0. — Pexxum nocryna: http://www.iprbookshop.ru/87083.html

2. BaiitHep B.B. Xumus [DnexTponHsIii pecypc] : yaeOHnoe nocobue / B.B. Baiituep, E.A.
HukoHeHko. — DIEeKTpOH. TEKCTOBBIE JaHHbIe. — ExaTepunOypr: Ypanbckuii (heaepaibHbIii
yHuBepcuret, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum pocryma:
http://www.iprbookshop.ru/66217.html 3b6Cnoura;

JonoJHuTeIbHbIe HCTOYHUKHU:

1. Xumus [DnexTpoHHBIH pecypc]: yuebHOe mocodue /. — DIIeKTPOH. TEKCTOBBIEC JaHHbIE. —
Boponex: BopoHexxckuii rocy1apcTBEHHbIN apXUTEKTYpHO-CTpoUuTeIbHbIN yHUBepcutet, ObC ACB,
2019. — 92 c. — 978-5-890040-579-1. — Pexwum nmoctyna: http://www.iprbookshop.ru/59133.html 5bC

2.Xumust [DneKTpoHHbIH pecypc] : yueOHoe mocooue / A.M. [lanunenko [u ap.]. — DIEeKTpoH.

TeKkcToBble TaHHble. — HoBocubupck: HoBocuOupckuil rocyjapcTBEHHBIH
aApXUTEKTYPHOCTPOUTEIbHBIN yHUBEpcUTeT (CubcTpun), 2019. — 261 ¢. — 978-5-7795-0775-2. — Pexxkum
noctyna: http://www.iprbookshop.ru/68898.html 95C

3. Mapmankud M.®. Xumust [DneKTpoHHBIH pecypc] : yuebnoe nocooue / M.d. Mapmankus, U.C.
I'puropsn, JI.H. KoBaneB. — DnexTpoH. TekcToBble faHHbIe. — CTaBponosnb: CeBepo-KaBkasckuit
dbenepanpubIil yHUBepcuTeT, 2020. — 228 ¢. — 2227-8397. — Pexum noctyna:

http://lwww.iprbookshop.ru/63225.html

HNHTEpHET UCTOYHUKH:

www.elementy.ru — caiit «37eMeHTBI OOJIBIION HAYKH. DHIIUKIONEIN

http://ru.wikipedia.org/wiki - Uarepuet-3HnMKIONEANS testpilot.

http://www.nkj.ru — caiit sxypaana «Hayka u Kku3Hb».

http://www.znanie-sila.su — caiiT xypHana «3HaHUE — CHJIaY.

http:/technicamolodezhi.ru — caiit sxypHana «TeXHHKA — MOJIOICHKIY.

http://www.popmech.ru — caiit xxypHaana «[lomynspHas MeXaHUKay.

http://ihst.ru — caiit Uucturyra ucropun xumuu u Texauku uM. C.1. BaBuiosa PAH

(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit s)xypHana «Bompochkl HCTopun

XUMHH U TEXHUKH».

http://naturalscience.ru - car «XuMmusl. CrpaBOYHHUK €CTECTBCHHBIX HaYK».
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	Практическая работа № 1.
	Тема занятия: Строение атомов химических элементов и природа химических связей.
	Цель работы: разобрать основные понятия и законы химических связей и химических элементов
	Вопросы для обсуждения:
	Представления о строении вещества.
	Валентность.
	Химические формулы (молекулярные и структурные).
	Закон постоянства состава веществ. Относительная и молекулярная масса. Расчеты по химическим формулам.
	Закон сохранения массы вещества при химических реакциях.
	Темы докладов/рефератов:
	«Основные законы химии».
	«Жизнь, как биологический круговорот веществ».
	Чрезвычайные ситуации экологического характера.
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	Индивидуальные задания
	Основные положения атомно-молекулярного учения
	Чему равны относительные молекулярные массы следующих веществ: а) NaCI, б) С6Н12О6, в) Cu(NO3)2, г) А12О3,  д) SiCl4, е) Ва(ОН)2?
	Опишите качественный и количественный состав следующих веществ: а) NaOH, б) H2SO4, в) HNO3, г) СаСl2, д) С6Н12О6, е) CaSО4, ж) A1(NO3)3.
	Чему равны массовые доли (в %) элементов в следующих веществах:
	a) MgO, б) N2O, в) N0, г) N2O3, д) NaOH, е)  С6Н12О6, ж) Cu(NO3)2?
	Закон сохранения массы веществ. Химические уравнения
	Составьте уравнения реакций, которые выражаются следующими схемами:
	д) А1+ О2 → А12О3; е) Fe2O3 + Al → Fe + AI2O3;
	ж) N2 + H2→NH3; з) Fe(OH)3 + H2SO4   → Fe2(SO4)3 + H2O.
	Сколько граммов Fe2O3 вступило в реакцию с алюминием:
	Fe2O3+ 2Al = 2Fe + Al2O3, если при этом образовалось 560 г железа?
	Рассчитайте массу углекислого газа, который получится при сгорании 6г угля по уравнению: C+O2=CO2.
	Сколько граммов воды нужно для получения 4 г кислорода по реакции: 2Н2O = 2H2+O2?
	Сколько граммов FeSO4 образуется при взаимодействии раствора CuSO4 с железом, если при этом образуется 128 г меди по уравнению: CuSO4+Fe=FeSO4+Cu?
	Сколько граммов цинка и серной кислоты H2SO4 нужно для получения 4г водорода по реакции: Zn+H2SO4=ZnSO4+H2?
	Сколько граммов Н3РО4 вступает в реакцию с 42 г гидроксида калия КОН по уравнению: Н3РО4 + 3КОН = К3РО4 + 3Н2О?
	Закон Авогадро. Молярный объем газа
	Какой объем при н. у. занимают следующие количества газов: а) 3,0 моль, г) 0,001 моль,
	б) 0,1 моль, д) 12 моль,
	в) 5,0 моль,
	Какой объем при н. у. занимают:
	а) 22 г углекислого газа СО2, д) 6,4 г оксида серы (IV) SO2,
	б) 19 г фтора F2, е) 4 г оксида азота (IV) NО2,
	в) 7,1 г хлора Сl2, ж) 5,6 г оксида углерода (II) СО?
	г) 1,4 г азота N2,
	Какой объем кислорода необходим для сгорания 18 г углерода по реакции С+О2=СО2?
	Сколько литров водорода выделится при взаимодействии 10,8 г алюминия с соляной кислотой: 2А1 + 6НС1=2А1С1з + ЗН2?
	Какой объем водорода можно получить при действии 0,2 моль цинка на раствор серной кислоты по реакции Zn + H2SO4 = ZnSO4 + H2?
	Найдите   объем   углекислого   газа   СО2     и массу гидроксида натрия NaOH, при взаимодействии которых образовался 21 г гидрокарбоната натрия   NaHCO3    по реакции NaOH + СО2 = NaHCO3

