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1. IlosicHMTeJbHAA 3aNMCKA

[IporpamMma yueOHOW AUCHMILIUHBI «XUMHS» TMpeAHAa3Hau€Ha JJIi W3YYEHHUS B YUPEXKICHUAX
HA4YaJlbHOTO W CPEIHEro MpOPEeCCHOHAIBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEILHYIO
porpamMMmy CpeaHero (IMoJIHOro) o0imero oopa3oBaHus, MPU MOJATOTOBKE KBATU(HUIIUPOBAHHBIX pad0OUNX
U CHELMAIMCTOB CPEIHETO 3BEHA.

[TporpaMma opueHTHpOBaHA HAa JOCTHIKEHHUE CIEAYIOUINX LeJeil u 3a1ay:

[enb: ®OpMUPOBAHUE Y CTYJICHTOB MPEICTABIEHUS O XUMHUYECKON COCTABISIOIIEN €CTECTBEHHO-
HAyYyHOM KapTUHBI MHpa KaK OCHOBBI TMPUHATUS PELIEHUH B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBE/ICHUS B IPUPOIHOM cpesie.

3agaun:

1) cpopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHWS XMMHUYECKHUX IPOIECCOB M SIBICHUU B
OKpy)Xarollel cpeze, LEIOCTHOW HAyYHOW KapTUHBI MHpa, B3aMMOCBS3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYIbl HEOPTraHMUECKUX M OPraHUYECKHUX BEIIECTB, YpPaBHEHUS
XUMAYECKHX PEaKIWH, OOBACHATH MX CMBICI, HWHTEPIPETHPOBATH PE3YIbTAaThl XUMHYECKHX
9KCIIEPUMEHTOB,

3) chopmMHUpOBaTh HABBIKM POBEACHUS MPOCTEHIINX XUMHUIECKUX IKCIIEPUMEHTAILHBIX MCCIICIOBAHUN C
coOJI0ICHUEM TTPaBUII OE30MaCHOTO OOPAIEHUS C BEIIECTBAMH U T1a00OPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BAaTh MH(OPMALIMIO XUMHUUECKOTO XapaKTepa U3 pa3IMuHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MNPOTHO3UPOBATH TMOCIEACTBUS CBOCH JCSITENBHOCTH M XHMHUYECKUX
MPUPOJIHBIX, OBITOBBIX M MIPOU3BOICTBEHHBIX IPOIIECCOB;

6) cdopmupoBaTh MOHHMAaHHWE 3HAYMMOCTH JIOCTIDKEHUN XUMHUYECKOW HAyKHM W TEXHOJIOTMH Jis
Pa3BUTHS COIMATBHOMN U IPOU3BOJICTBEHHOM cep.

Oco0oe 3HaYeHHE NUCUUIUIMHA UMEET MpH (OPMUPOBAHUU U PA3BUTUU OOIIMX KOMIETEHIUN B
cootBercTBUU ¢ I'OC:

OK 01. BoiOuparh crnocoObl pemieHus 3aaad HpoQpecCHOHAIbHON AESTeNbHOCTH NPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEACTBAa IOWCKA, aHAIM3a W HMHTEpIpeTalud HHGOpMaAlMU U
MH(pOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BHITIOJIHEHHS 33714 MPOo(deCCUOHATBHOM NS TeIbHOCTH.

OK 04. 3¢ddexTnBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTHBE U KOMaH/IE.

OK 07. ConelicTBOBaTh COXpPaHEHHUIO OKPYKAIOILIEH Cpe/bl, pecypcocOepeKeHUI0, IPUMEHSTh 3HaHUS 00
U3MEHEHMH KJMMaTa, MPUHLUIBI OepexIIMBOrO IMpOU3BOACTBA, 3((EKTUBHO JeicTBOBaTH B
Ype3BhIYAHBIX CUTYaLHSIX.

OK 08. Mcnonb3oBaTh cpeacTBa (U3NYECKON KyJIbTYPHI JJIi COXPAaHEHHs] M YKPEIJIeHHs 3/10pOBbs B
npouecce MpodeccCHoHANbHOM AESITETbHOCTH W MOJAEpPKAaHUST HEOOXOAMMOIO YPOBHSA (U3NYECKOU
IIOATOTOBJIEHHOCTH

B pamkax mporpaMMbl yuyeOHOW IUCHUIUIMHBI OCBAaMBAIOTCS JMYHOCTHBIE, METANpeAMETHbIE U
IpeIMETHBIE Pe3yNbTaThl ¢ cOOTBETCTBUHU ¢ TpeboBanuaMu OI'OC cpennero obmiero o6pazoBaHus.

[Tnanupyemble pe3ynbTaThl OCBOCHUS AMCHUIUIMHBI JTUYHOCTHBIE (JIP), MeTanpenmernsie (MP),
npeaMeTHele s 6a3oBoro ypoBHs uzyuenus (I1P):

JIP 01 Poccuiickyro rpa’kJaHCKYI HMIEHTUYHOCTh, ITAaTPUOTHU3M, YBAKEHHE K CBOEMY HApOAY, YyBCTBa
OTBETCTBEHHOCTH nepen PoauHol, ropaoctu 3a cBoW Kpail, cBoro PoauHy, mpomnuioe W HacTosiuee
MHOTOHAIMOHAIBHOTO Hapoaa Poccun, yBaxkeHne rocy1apcTBEHHbIX CUMBOJIOB (rep0, (pyiar, rTuMH)

JIP 02 T'paxIaHCKyl0 MO3UIMIO KaK aKTHBHOIO M OTBETCTBEHHOI'O YJI€HAa POCCHMCKOro OOIIEeCTBa,
OCO3HAIOIEr0 CBOM KOHCTUTYIHMOHHBIE IpaBa U OOA3aHHOCTH, YBAXKAIOLIETO 3aKOH M MPaBONOPSIOK,
00JIaJ]aloIIero 4yBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO NPUHUMAIONIETO TPaJWLIMOHHbIE
HaI[MOHAJIbHBIE U O0IIeUeI0BeYECKHEe TYMaHUCTUUECKHE U IEMOKPATHUECKHUE [IEHHOCTH.

JIP 03 T'oroBHOCTSH K ciayxkeHHI0 OTEUECTBY, €r0 3alUTE.

JIP 04 CdopMupOBaHHOCTP MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
HAayKd U OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO HAa JAMAJNOre KYyJIbTyp, a TaKXkKe pasiIu4yHbIX (opMm
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTA B IMOJIUKYJIBTYPHOM MHpE.

JIP 05 ChopMupOBaHHOCTP OCHOB  CaMOpa3BUTHSI M  CAaMOBOCIHUTAHUS B  COOTBETCTBUH C
00I11e4eTIOBEYECKMMH [IEHHOCTAMHU M UealaMy TPaKIaHCKOTO 00IIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K



CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATEILHOCTH

JIP 06 TonepaHnTHOE CO3HaHWE M TIOBEACHHE B TMOJHMKYJIbTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTU NUAJOT C APYTUMH JIOABMH, JOCTUTATh B HEM B3aUMOIIOHUMAHHS, HAXOIUTh OOIIWE IEeNTH U
COTPYOHHYATh JJS MX JIOCTHXKEHHUS, CIOCOOHOCTh TPOTUBOCTOSITH HUACOJIOTHH HKCTPEMU3MA,
HAI[MOHANN3Ma, KCeHOGOOWH, JUCKPUMHHALIMKA 1O  COIHAIBHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIIBHBIM SIBJIICHUSM

JIP 07 HaBbiku COTpyAHUYECTBA CO CBEPCTHHUKAMH, JI€TbMH MJIAJIIET0 BO3pacTa, B3pOCIBIMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO IMOJE3HOW, yueOHO-HUCCIIeI0BAaTeNIbCKOM, IPOEKTHON U IPYruX BHIAX
NEeSATEIbHOCTH

JIP 08 HpaBcTBEeHHOE CO3HAHUE U TTOBEJCHUE HA OCHOBE YCBOSHHS O0IIEUEIOBEUCCKUX [ICHHOCTEH

JIP 09 T'oTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CAMOOOpPa30BaHUIO, HA MPOTSHKEHUH
BCEH JKHM3HU; CO3HATEJIbHOE OTHOLICHHE K HENPEPhIBHOMY OOpa30BaHUIO KaK YCIIOBHIO YCIEIIHOM
npoeCCHOHATBLHON 1 00IIECTBEHHON IEATEIbHOCTH

JIP 10 DcreTrnueckoe OTHOIIEHHWE K MHPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA

JIP 11 IlpunsaTtre u peanu3alyio EHHOCTEH 30pOBOTO U Oe30macHoro odpas3a *KHU3HU, TOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUSAX CIIOPTUBHO-O3I0POBUTEIBHON  JESATEIBHOCTHIO,
HEMPUITHE BPEAHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsl, HAPKOTUKOB

JIP 12 bepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UYECKOMY U TICHXOJOTUYECKOMY
3JI0pOBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JOJIEH, yMEHHE OKa3bIBaTh NMEPBYIO MOMOIIH

JIP 13 Oco3nanublii BbIOOp Oymaymeld mnpodeccHd W BO3MOXKHOCTEH pealu3alud  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOILIEHHE K MPO(ecCHOHATBHON NESTEIBHOCTH KaK BO3MOXKHOCTU y4acTHs B
pEIICHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIMOHAIBHBIX MPOOJIEM

JIP  14CpopMHUPOBAHHOCTH  HKOJOTMYECKOTO  MBIIUICHHS, [OHHUMAHUS BIUSHUS  COLIMAIBHO-
SKOHOMHUYECKHUX IPOILIECCOB HA COCTOSTHUE TPHUPOTHON M COLMAIBHOW Cpelbl; MPUOOpEeTEeHHEe OIbITa
9KOJIOTO-HAMNPABJICHHON JAESATEIbHOCTH

JIP 15 OtBeTcTBEHHOE OTHOIIEHHE K CO3JaHHUI0O CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHATHUS ILIEHHOCTEH
CEMEWHOM KU3HU

MP 01 CamocrostenbHO (GOpPMYIUPOBaTh U aKTyaIM3UpOBaTh MpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

MP 02 VYcranaBnuBaTh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHMS JJI CPaBHEHUS, KJIACCU(PUKALUU U
0000IICHHS;

MP 03 Onpenensts eI 1esTeNbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

MP 04 BpIsBAsSTS 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSAX;

MP 05 BHOCUTH KOPPEKTUBHI B ACSITEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OIIEHUBATh
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

MP 06 Brnanets HaBbIKaMU y4e€OHO-HCCIIEIOBATEILCKOM M TIPOCKTHOW JI€ATEbHOCTH, HABBIKAMHU
paszpeleHus mpoodieM;

MP 07 CnocoOHOCTb U TOTOBHOCTb K CAMOCTOSATEIHLHOMY IMOHMCKY METOJOB PEIIECHUs MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/IOB [TO3HAHUS;

MP 08 Osnanenwe BuUJaMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €r0 HHTEPHpPETAIUU,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3NUYHBIX YUEOHBIX CHUTYAIUSX, B TOM YHCJIE TPU CO3JAHHUH
Y4€OHBIX M COIUATBLHBIX MPOCKTOB;

MP 09 ®opmupoBaHre Hay4HOTO THUIA MBIIUICHHS, BJIaJICHHE HAYYHOM TEPMHHOJOTHEH, KIIFOUEBBIMU
MOHSATUSMH U METOJIAMHU;

MP 10 CraButh u ¢GOpMyIupoBaTh COOCTBEHHBIE 3aJaud B OOPa30BATENbHOW NEATEIHHOCTH U
KU3HCHHBIX CUTYaIIHSIX;

MP 11 BpIsSBIsATh NPUUMHHO-CIICCTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3a/1auy, BBIJBUIaTh TUIIOTE3Y €€
penieHus, HaxXOAMTh apryMEHThI JUIsl JOKa3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/aBaTh IapaMeTpbl U
KPUTEPUU PEILICHHUS;

MP 12 AHanu3upoBaTh MOJTYYECHHBIE B XOJE PEUICHHS 3aJa4d PE3yJbTaThl, KpUTUUECKU OLIEHUBATHh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

MP 13 JlaBaTh OLIeHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBII OMBIT;

MP 14 BnageTs HaBbIKaMH MOJYYCHHUS HHGOPMAIIMU U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYIIIECTBIATh MOUCK, aHAIN3, CUCTEMATH3AIMI0 U WHTEPIPETAUI0 HHPOPMAIINH PA3TUYHBIX BHIOB U



(dbopM TpeICTaBICHHUS,

MP 15 Co3pmaBaTh TEKCTHI B pa3iW4HBIX (OopMaTax C y4eTOM HasHauYeHHUs WH(POpMAIUU U IIEICBOM
ayTUTOPHUH, BEIOMpAst ONTUMATBHYIO0 (OpPMY TIPEICTABICHUS U BU3yaTH3aIUH;

MP 16 OmnenuBarth IOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpMaIllUH, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-ITUYECKUM HOpPMaM;

MP 17 Hcnonws3oBath cpeactBa MHPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPraHM3alMOHHBIX 3a7ad C COOJIIOJIeHHEeM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepeKeHHs], MPABOBbIX U STHYECKHX HOPM,
HOPM HMH(OPMALIMOHHON 0€30MMaCHOCTH;

MP 18 Bnamerp HaBbIKaMHM pacrlo3HABaHMs W 3alIMTHI HHMOpPMAIMU, HHPOPMAITMOHHON OE30MaCHOCTH
JUYHOCTH.

I[P 01 CdopMUpOBAaHHOCTh MPEACTABICHUI: O XHUMHYECKOH COCTaBIAIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUU B MTO3HAHUU SBJIICHUH MPUPOIBI, B ((OPMUPOBAHUH MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIbHON TI'PaMOTHOCTH, HEOOXOAMMOM Uil pEIICHUS MPAKTUYECKUX 3aJad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

[P 02 Bnagenue cucTeMOW XMMHUYECKUX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIMOJATaOIIUE MOHSATHS
(XMMHYECKHUH AJIEMEHT, aTOM, 3JIEKTpOHHAss 0000UKa aToma, S-, p-, d-3JIeKTpOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPUIIATENILHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasi CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJIIpHBIA 00beM, YIIIEpOAHbIN CKeNeT, (P yHKIMOHAIIbHAS TPYIINa, paguKail, U30MepHs,
MU30MepPbl, TOMOJIOTUYECKUHN Psifl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOI- M a30TCOAepKAIIUe COSTUHEHNUS,
OMOJIOTHYECKH aKTHBHBIC BENIeCTBA (YIIIEBOJIBI, XKHUPHI, OCIIKH), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCAMHEHUS, KPUCTAIUIMUECKas pEIIeTKa, THUIBl XHUMHUYECKUX peaKIuil
(OKHCITUTENBHO-BOCCTAHOBHUTENBHBIE, 9K30-U JHIOTEPMHUYECKHE, PEaKIM HOHHOTO OOMEHa), pacTBop,
ANEKTPOJIUTHI, HEANIEKTPOIUTHI, DIEKTPOJIUTHUECKAs AUCCOLUAINS, OKUCIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTb XMMMUYECKON pPEaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpUS XUMHUYECKOTO
CTpOoeHHsI oOpranuyeckux BemecTB A.M. bByriepoBa, Teopus 5SIEKTPOIUTHYECKON IHCCOIUAIINH,
nepuoanueckuii 3akon J{.1. MenneneeBa, 3aKkoH coXpaHEHHs] Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI
A3BIK  XUMHUH, (aKTOJOTMYECKHE CBEIEHUS O CBOMCTBaX, COCTaBe, IOJYy4Y€HMHM U OE€30MacHOM
MCIOJIb30BAaHNN BaXHEMIIUX HEOPraHMYECKMX M OPraHMYeCKHMX BEUIECTB B OBITY M INPAKTUYECKOU
JESTEIBHOCTH YEJIOBEKA;

I[P 03 CdopmupoBaHHOCT, YMEHHI BBISBISTH XapaKTEpHbIE MPHU3HAKM U B3aUMOCBSI3b M3YUEHHBIX
MOHATUHN, TPUMEHATh COOTBETCTBYIOIINUE MOHATHUS MIPU OMUCAHUM CTPOEHUSI U CBOMCTB HEOPTaHUYECKUX
U OpPraHUYeCKUX BEIIECTB M WX TMPEBPAIICHUH; BBISIBIATH B3aUMOCBS3h XUMHUYECKMX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

I[P 04 CdopMUpOBaHHOCT, YMEHHI UCIHOJIB30BAaTh HAUMEHOBAHHUS XHUMHYECKHUX COCIUHEHUN
MEXIYHAPOAHOTO COK3a TEOPETUUYECKON M MPUKIATHON XMMUU U TPUBHAJIbHBIE HAa3BAHUS BaXKHEHIIMX
BEUIECTB (ITWJIEH, alleTWIIEH, MIMIEpUH, (heHos, popManbIerua, yKCycHast KMCIOTa, TIIUIUH, YrapHbIil
ra3, YIJIEKUCIBbIA Ta3, aMMHUAaK, TallleHas W3BECTh, HEraleHas HW3BEeCTb, MUTHhEBas COJa W JPYTHX),
COCTaBJIATh (DOPMYIJIBI HEOPTraHMYECKUX U OPraHMYECKHX BELIECTB, YPaBHEHUS XMUMHUYECKHUX peakiuil,
OOBSICHSITH UX CMBICIT; TIOATBEPKAATH XapaKTePHbIE XUMUYECKIE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
IKCTIEPUMEHTAMH | 3aITUCIMU YPAaBHEHUN XUMUYECKUX PEAKITUH;

ITP 05 CdopMUPOBAaHHOCTh YMEHHH yCTaHABIMBATH MPUHAATIE)KHOCTh W3YYCHHBIX HEOPTAaHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIMpPEIEICHHBIM KJIaccaM U IPyIIaM COEAUHEHH, XapaKTepru30BaTh UX COCTaB
Y BaXHEHIINE CBOWCTBA; ONPEIENSITh BUIBI XUMHUECKUX CBA3EH (KOBaJleHTHAs, MOHHAs, METaTHYeCKasl,
BOJIOPOJIHAS ), TUIIBI KPUCTAIITMYECKUX PEIIETOK BEIIECTB; KJIaCCU(PUIPOBATH XUMUYECKUE PEAKIINH;

[IP 06 BnaneHue OCHOBHBIMH METOJIaMHM HAyYHOIO IO3HAHUS BEIIECTB M XHUMHUYECKHUX SIBJIICHUU
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

ITP 07 CdopMUPOBaHHOCTh YMEHHI MPOBOJUTH PACUEThl MO XUMHUYECKHM (opMyinaM U ypaBHEHUSM
XUMHUECKUX pEaKUMi C HCIOIb30BaHUEM (PU3MUECKUX BEIMYMH, XapaKTEpU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpPMajbHBIE YCIOBHUS) Ta30oB, KOJIMYECTBAa BEIIECTBA;
UCIOJIb30BAaTh CHUCTEMHbBIE XMMUYECKUE 3HAHUS ISl MPUHATHS PEHIeHUH B KOHKPETHBIX KU3HEHHBIX
CUTYaIIUIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

ITP 08 ChopMupoBaHHOCTh yMEHHMH IUIAHUPOBATH M  BBIIOJHATH XUMHUECKUH HKCIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJyUYEHUE 3TUIIEHA U U3yYEHHE €ro CBOICTB,
KAueCTBEHHBIC pEaKIUU Ha aNbJIETHAbI, KpaxMaj, YKCYCHYIO KHUCIIOTY; JAEHaTypaius OelIKOB IpH



HarpeBaHWH, IBETHBIE PEAKLUU OCNKOB; MPOBOJIUTH PEAKIUU HOHHOTO OOMEHA, OMPEACISTh Cpemy
BOJHBIX PAcTBOPOB, KAUECTBEHHbIE PEAKIUU Ha Cyilb(aT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHHS; pelllaTh dKCIIEpUMEHTANIbHBIE 3aaun 1o TemaM "Mertamibl" u "Hemeramnsl") B COOTBETCTBUM
C TIpaBUJIaMU TEXHUKH 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYAOBaHUEM;
MPEJCTABIATh PE3YIbTAaThl XUMHUECKOTO SKCIIEPUMEHTa B (JOpME 3aIIMCH YPABHEHUIH COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

TP 09 CdopMHPOBAaHHOCTD YMEHHS AaHAIM3MPOBATH XUMHUYECKYI0 HMH(OpMAIMIO, MOTy4aeMylo H3
Pa3HbIX UCTOYHUKOB (CpeCcTB MaccoBoi nH(popMauu, cetb IHTEpHET u Apyrue);

ITP 10 CdopmupoBaHHOCTh YMEHUI COOIIOAATH MTPABHIIA YKOJIOTHUECKH [EIECO00Pa3HOTO MMOBEICHHS B
ObITY U TPYIOBOW NEATEIBHOCTH B IEJAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXArOMIeH NMPUPOIHON
CpEebl; YUUTHIBaTh ONACHOCTh BO3ACWCTBUS HA JKUBBIE OPraHU3MbI ONPEJECIICHHBIX BEUIECTB, IMOHUMAs
CMBICJI TTOKAa3aTeNs IpeaeIbHON JOMyCTUMOM KOHIIEHTPAIIUH;

ITP 11 Jns oOy4arommxcsi ¢ OrpaHUYSHHBIMH BO3MOXHOCTSIMH 3/I0POBbs: C(HOPMUPOBAHHOCTD YMEHUS
MIPUMEHSITh 3HAHUsI 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUII;

I[P 12 Jlns ciembIX W CHAO0OBUASIIMX OOydarommxcs: c(pOopMHUPOBAHHOCTH YMEHHS HCIOJIB30BAThH
penbedHo Toueunyto cuctemy obo3Hauenuid JI. bpaiins mis 3anucu XuMu4eckux GopMyiL.

IpakTnyeckas padora Ne 1.
Tema 3anamun: CTpoeHrE aTOMOB XUMHUYECKUX 3JIEMEHTOB U IIPUPOJIa XUMUYECKUX CBSI3EH.
Ilenp paboTel: pa3o0OpaTh OCHOBHBIE MOHSITHUS U 3aKOHBI XMMHYECKHUX CBSI3€M M XHUMHUYECKHUX
3JIEMEHTOB
Bonpocsl pis1 06cyKaeHus:
[IpencraBieHust 0 CTPOEHUU BELIECTBA.
BanenTtHoCTb.
Xumudeckue GopMyITbl (MOJIEKYIISIPHBIC U CTPYKTYPHBIE).
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAass M MOJEKyIspHas Macca. Pacuersl 1o
XUMUYECKUM (pOopMyIIam.
3aKOH COXpaHEHHUs! MAacChl BEIIECTBA MPU XUMHUYECKUX PEAKIIMIX.
Tembl nox1a10B/pedepaTos:
«OCHOBHBIE 3aKOHBI XUMHUI.
«Ku3Hb, Kak OMOJIOTUYECKUN KPYTOBOPOT BEIIECTBY.
UpesBbIuaiiHble CUTYalMH 3KOJIOTMYECKOT0 Xapakrepa.
XUMUYECKOE OPYKHE U €ro MOopakarouirue GakTopsl.
WNHnuBuayanbHbIe 3a1aHUS
OCHOBHBIE MTOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUEHHUS
YeMy paBHBI OTHOCHUTENBHBIE MOJIEKYJApHBIE Macchl cienyromux Bemiecrs:a) NaCl, 6) C6H1206, B)
Cu(NO3)2,1) A1203, 1) SiCl4, e) Ba(OH)2?
OnuINUTE KAaYeCTBEHHBIA M KOJIMYECTBEHHBIN cocTaB cieayrommx Bemects: a) NaOH, 6) H2SO4, B)
HNO3, r) CaCl2, n) C6H1206, e) CaSO4, x) A1(NO3)3.
UYemy paBHBI MacCOBBIE JJOJH (B %) 2JIEMEHTOB B CIEAYIOLIUX BEIlECTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, x) Cu(NO3)2?
3aKOH COXpaHEHMsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
CocraBbTe ypaBHEHUS PEaKIMii, KOTOPbIE BHIPAXKAIOTCS CIECIYIOLIUMU CXEMaMHU:

a) Na+H20 — NaOH + H2; 0) Al+Cl12 — AlCI13;

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

NaBr;

) Al+ 02 — Al1203; e) Fe203 + Al — Fe + AI203;
k) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Cxonpko rpamMoB Fe203 BCTynuiio B peakiuio ¢ aTlOMUHUEM:
Fe203+ 2A1 =2Fe + Al1203, ecniu ipu 3ToM 06pazoBasioch 560 T xeneza?
Paccuuraiite Maccy yriaeKucioro rasza, KOTOpPbIM IOJIyYUTCS NPU CrOpPaHUM Or yriii 1O YpPaBHEHMIO:
C+02=CO02.
CKOJIBKO rpaMMOB BOJIbI HY>KHO U1 MOJy4eHus 4 T kucinopoja no peakuuu: 2H20 = 2H2+027?



Cxkonbko rpammoB FeSO4 obOpaszyercs mpu B3aumojaeircTBuu pactBopa CuSO4 ¢ kene3oM, eCiiu mpu
sTOM obOpasyercs 128 r meau no ypaBHeHuo: CuSO4+Fe=FeSO4+Cu?

Ckonpko TpaMMOB LIMHKA U cepHOU kucinoTel H2SO4 HykHO U1 moaydeHus 4r BOJOPOAA IO PEAKIUH:
Zn+H2S04=7ZnSO4+H2?

Ckonpko rpammoB H3PO4 Bctymaer B peakumio ¢ 42 r rugpokcujga kanus KOH no ypaBHeHwuro:
H3PO4 + 3KOH = K3PO4 + 3H20?

3axon Asozcaopo. Monsphulii 00vem 2aza

Kaxkoit 00beM 1pH H. y. 3aHUMAIOT CIIeyIOIIUe KomrdecTBa razos:a) 3,0 monb, 1) 0,001 modb,

0) 0,1 monb, ) 12 Moub,

B) 5,0 MoJIB,

Kakoii 06bem npH H. y. 3aHUMAIOT:

a) 22 r yrnekucnoro raza CO2, 1) 6,4 T okcuna cepsl (IV) SO2,

0) 19 r dropa F2, e) 4 r okcuaa azora (IV) NO2,

B) 7,1 r xnopa CI2, k) 5,6 r okcuaa yriepoaa (II) CO?

r) 1,4 r azora N2,

Kakoii 06beM kucinopoga HeoOxomaum 1iis cropanus 18 r yrnepona no peakiuu C+02=C0O2?

CKOIILKO JIMTPOB BOJOPOJA BBIAEIUTCS HpU B3auMoiekcTBuu 10,8 T' allOMHHUSA C COISHOMN KUCIOTOM:
2A1+ 6HC1=2A1C13 + 3H2?

Kakoii 06beM Bo10poaa MOKHO OTYYUTh pu AerictBuu 0,2 MO IIMHKA Ha PACTBOP CEPHOMKHUCIIOTHI 110
peakiuu Zn + H2S04 = ZnS0O4 + H2?

Haiinure  o6bem  yrmekuciaoro raza  CO2 u Maccy rugpokcuga Hatpus NaOH, npu
B3aMMOJICHICTBUM KOTOpBIX oOpazoBaics 21 1 ruapokapbonara Hatpus NaHCO3  mo peakiuu
NaOH + CO2 = NaHCO3



IIpakTnyeckasi padora Ne 2.

Tema 3anamusa: llepuoanyecknii 3axkon u tadauna /.. MenneneeBa

Heab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU TPEICTABICHUSMU O TMEPUOJUYECKONH CHCTEMe
xuMuueckux 3ieMeHToB .M. MenaeneeBa B CBETE YyUEHHUSI O CTPOCHUHM aTOMOB M BEUIECTBA;
YCTaHOBJICHHE 3aBUCUMOCTH CBOIMCTB XMMHYECKUX BEIIECTB OT CTPOCHMS aTOMOB OOPa3yIOUIMX HX
XUMHUYECKUX 3JIEMEHTOB.

Bonpocsl qJis1 00Cy:KIeHUS:

1. CoBpeMeHHBIE NpEACTaBIEHUA O CTpoeHUU aToMoB. CocTaB aTOMHBIX fAAED.
N3oTtonsl. [lopsakoBblil HOMep 3J€MEHTa - 3apsij Apa ero arOMOB.

2. CrpoeHue 37IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IIEPBBIX TPEX IEPHOI0B. DINEKTPOHHbBIE
obnaka u s-, p-, d-opouTanu, GopMbI JEKTPOHHBIX 00JIAKOB.

3. XapakTepucTuKa 3J1€MEHTA U €ro COeJJUHEHUI Ha OCHOBE II0JIOKEHHUS B MEPUOINYECKON
CHUCTEME U CTPOCHHUSI aTOMa.

4. 3aBUCUMOCTb CBOWCTB XMMHYECKHMX BELIECTB OT CTPOEHHUS aTOMOB OOpa3ymoIIUX HX
XUMHUYECKUX DJIEMEHTOB.

3aoanua u eonpocvl 0na Qopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTH)KEHUE CTYIEHTOM OTAETbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI TP N3y4EHUH y4EOHOU TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OCHOBHBIE IPUHIUIIBI AaTOMUCTUYECKOTO YUEHUS O IPUPOAEH»

2.«Ku3Hb, Kak OMOJIOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBblyaiiHble CUTYalH, YCIOBHO, 0€3 3arpsi3HEHUS] OKPYKaIOLLEH CPEeIbl.

4. O 3HaYeHHH 3/I0POBbS YEIIOBEKA U 37J0POBOr0 00pa3a )KU3HU.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.IIpoBepka BBIOTHEHHOTO 3a/1aHUs

2.Pa30op 10BOJOB B MOJIB3Y TOW MIIM MHOM MTO3UIIHH.

3.01eHKa CTENEHN apryMEHTUPOBAHHOCTH CYKICHUM.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. CoBpeMeHHbIE IPEACTABIEHNSA O CTPOEHUU aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

4. TlopsinkoBbIl HOMED AJIEMEHTA - 3apsil S/1pa €ro aTOMOB.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPo6epKu 3HAHUIL:

B pesynbTare u3yueHus TeMbl CTYAEHTHI JOJIKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYPY M  OCHOBHBbIE
3aKOHOMEpPHOCTH Tnepuoanueckon cucrembl JI.M.MenaeneeBa; cTpoeHue artoMa H €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTUKY XMMUUYECKHX 3JIEMEHTOB TPEX MEPBLIX MEPHOJNOB U  HUX
COCMHEHUN IO MOJIOKEHHUI0 B IEPUOJUUYECKON CHCTEME; ONPENENSATh JJIEMEHT IO €ro
AJIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU padomvl cmyOeHmoe — BHICTYIIJIEHUE HA CEMUHAape,
BBINIOJIHEHUE UHIMBHU1yaIbHBIX 3aJJaHUH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHUX pPeaKkI Uil

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MAacCCHI,
o0bema (HOpMabHBIE YCIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA.

Bonpocwl ona oocyscoenun:

[IpocToe u crnokHOE BEUIECTBO.

OCHOBHBIC YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIIONHKS IMTOHATHS XUMUYECKOr0 3JICMEHTA.

OO6m1as TMHAMHUKA PeaKIui XUMHYECKUX JIEMEHTOB.

KoHnenmuu 3BOIIOIUOHHONA XMMHH.

PacudeTsl ¢ yueTomM 3aKOHOB COXpaHEHHS MACChl BEIIECTB U MOCTOSHCTBA COCTaBa BEILIECTB.
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3aoanua u eonpocel 0aa opmupoeanus U KOHMPOIA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIHH MPU H3y4YECHUHN YICOHOUN TEMBI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XMMUAYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Ponp JIaBya3se B CTAHOBIEHUU COBPEMEHHOM XUMHUH.

J.N.MeHnpeneeB U CTaHOBJICHUE CUCTEMHOTO MOJIX0/1a B XUMHUYECKO HayKe.

Ponb oTeuecTBeHHBIX HCClieIOBATENEH B CTAHOBJICHUH U PA3BUTUHU HAyK O 3eMIe.

MRS

OopazosamenvHble mexHonocuu

CeMuHap-IUCNYT — HWHTEPaKTHBHasi (opMa NpoOBeIeHHUs] 3aHSTHS, IPEANOJararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMbI IIOCJIE CICIaHHOTO KEM-TO U3
CTYJCHTOB COOOIICHMS (JIOKJIaJa), YTO POXJAeT aKTUBHYIO IT03HABATEIBHYIO JIEATEIBHOCTh
o0ydJaeMbIX, a ¢ HEH - Pa3BUTUE WHUIMATUBBI M TBOPYECTBA, YMEHUE OTCTAMBATH CBOM yOCKICHHS.
Onupaercst Ha JOTHKY MOCIIE0BATEILHO MOJICTUPYEMBIX MPOOIEMHBIX CUTYallUi MyTEM MMOCTAaHOBKU
MPOOJIEMHBIX BOIPOCOB WJIM TPEIABSBICHUS MPOOJIEMHBIX 3amad. Ha 3aHATHHM TPUCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BBICTymaroommm 3aqaroTcs BONpOchkl. Kaxaomy cTyneHTy paercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEMY-TMOO0 HE COIIACEH C BBICTYMAIONIMM WM JyMacT WHade,
OCTaHOBUTH ero. IIpenojaBarenph aKTHBHO YYacCTBYET B JUCKYCCHH, TMOJBOIMT MTOTH OOCYXICHUS
y4eOHBIX BOIIPOCOB, IPOBOIUT Pa300p 3aHATHS.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

1. PackpoiiTe COOTHOIIEHHE MOHATUUA «ATOM», «MOJIEKYJIa», «XUMUYECKUU 3JIEMEHT», «IIPOCTOE
BCILIECTBO», «CIIOKHOE BEIIIECTBOY.

2. JlaifTe cpaBHUTEJIbHBIN aHAIU3 OCHOBHBIX HAMPABJICHUU TEOPUU XUMHUYECKUX MPOIECCOB.

3. Tlokaxute OCHOBHBIC 3a4a4YH SBOJIIOLIMOHHON XUMUH.

4. OObsAcHUTE, TIOYEMY YTIIEPOJ BBHICTYMAeT B KaueCTBO OCHOBHOTO opraHorena. Kakxoil wHoMH
XUMHUYECKUN JIEMEHT MOT OBl 3aMEHUTH YIJIEPOJ B POJIH BEAYIIEr0 OpraHoreHa?

5. Tlokaxwute cBs3b TeOpUH XUMHUUecKor 3Bomonnu A.IL.PyneHko ¢ Teopueil mpoucx 0k 1eHUs )KU3HU
A.UN.Omnapuna.

6. JlaliTe cpaBHHTENbHBIM aHATU3 KOHIICMUN, OOBSCHSIONUX CTAHOBJICHHE HBIHEIIHETO OOJIHMKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYAIbHBIX 3aJJlaHUH.

Dopmbl meKyuiez0 KOHmMpPONA 3HAHUN U OC60CHHBLIX KOMNEmEeHWuu — OIpOC CIylmaTelaed Io
COJICP’)KAaHHUI0O M3ydyaeMON TeMbl. DBbISABIEHHS CTENEHM W3Yy4YEHUs CTYJEHTaMHd OCHOBHOW H
JIOTIOJIHUTEIILHOU JINTEPATYPHI.

IIpakTyeckas padora Ne 4.

Tema 3anamusa: Kinaccuguxkanusi, HOMEHKJIATYPa U CTPOEHHE HEOPTaHMYECKHUX BelleCTB.

Heab: M3y4ynTb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMe BelecTBa UCXOAA U3 WX
XMMUYECKON GOpPMYabl AN COCTaBNEHUE XMMUYECKOM GOpMY/bl UCXOAA U3 HAa3BaHUA BeLlecTsa no
mexayHapoaHoun (MIONAK) nnu TpusBnmanbHOM HOMeHKNaType.
PelweHne npakTMYeCcKuUX 3afdaHMM NO KAaccMPUKaUMKW, HOMEHKNATYPE U XUMUYECKUM Popmynam
HEOPraHNMYeCKMX BELLECTB Pa3/IMYHbIX KAAccoB (yrapHbli ras, YrneKkUcabli ras, aMMWaK, raweHas
M3BeCTb, HeraweHasa W3BeCTb, MWTbeBaA COA4A M APYrUX): HasbiBaTb M COCTaBAATb GOPMy/bl
XMMUWYECKMNX BeLLecTs, onpeaenaTb NPUHAANENKHOCTb K Kaaccy.

UCTOUYHMKN Xxmmmyeckon nHPopmaumm (cpencts maccoBoin MHPopmaumm, ceTb MHTepHeT u
Apyrue). Movck nHdopmauumn No HasBaHUAM, MAEHTUDUKATOPaAM, CTPYKTYPHbIM Gopmynam.

IpakTnyeckass padora Ne 5. Tema 3anamun: PU3NKO-XMMUYECKME CBOMCTBA
HeopraHM4YecKnx BeLecTs.



CocTaBneHve ypaBHEHUA XMMWYECKUX PEeaKLMA C y4yacTMeM MPOCTbIX U CNOXKHbIX HEeOpPraHUYecKmx
BELLEeCTB: METa//IOB M HEMETA/IZIOB; OKCUAOB META/IJIOB, HEMETaNN0B U aMPOTEPHbIX 3/1EMEHTOB;
HEOPraHWYeCcKUX KUCAOT, OCHOBaHWUMA U amMGOTEPHbIX TUAPOKCUAOB; HEOPraHWYECKUX Ccosen,
XapaKTepum3yHoLLMX UX CBOMCTBA.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWA Ha CBOMCTBA, COCTaB,
nonyyeHne u 6e3onacHoe WCMONb30BaHME BAXKHEMLIMX HEOPraHWYeCcKUx BewecTs B ObITy u
NPaKTUYECKOW AeATeIbHOCTU YeloBeKa.

Llesab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSAMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:xkaeHu:

1. TlousaTus pacTBOp, paCTBOPHUTEINb U PACTBOPEHHOE BEILIECTBO.

2. Pacuersl 10 ONpeeIeHNI0 KOHIIEHTPAlMU PaCTBOPOB.

3. OcHoBbI cTexroMeTprd. PacyeTsl Mo XuMU4YecKuM (GopMyJiaM U YpaBHEHHSIM.

4. DNEKTPOIUTUYECKAS TUCCOIUAITHS KaK 00paTHMBIi MPOIIECC.

5. CreneHp IUCCOLUALINY, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

6. JIucconmanys KUcjoT, menoydei, coneir. CBOMCTBa HOHOB.

7. CocTaBlieHUE peakIuii COeTUHEHUS, Pa3I0KEeHUS, 3aMeIleHHs, OOMEHa.

8. Peakiin MOHHOTO OOMEHA B PaCTBOPAX JIEKTPOIUTOB.

9. CocraBieHrie ypaBHEHUI B MOJISKYJISIPHOM U MOHHO# (hopme.

10. IToaroroBka pacTBOPOB 33JaHHOW KOHIICHTPAIIUU B OBITY U Ha MPOW3BOJICTBE.

3adanua u eonpocwvl 0na popmuposanus u KOHMPOAA 61A0CHUA KOMHEmMEeHUUAMU,
MO3BOJISIONIAE OIPENENNUTh JOCTIKEHHE CTYJICHTOM OT/ACIbHBIX YUEOHBIX 3a/ad, YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUHN YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

. «KopmyckynsipHasi KOHIETIUS ONHCAHUS TIPUPOJIBI.
. «OCHOBHBIE 3aKOHBI XUMHM.
«Ku3Hb, Kak OMOJTOTUYECKUIM KPYTOBOPOT BEIIECTBY.
. «CoBpeMeHHbIE TPeACTaBICHUs 00 3BOIOLNH KU3HI».
. «310pOBBE U PaOOTOCIIOCOOHOCTHY.
. «IIpHLIUIIBI COBPEMEHHOM OMOITUKM.

7. O 3Ha4Y€HUU 3J0POBBS YEJIOBEKA U 310pOBOT0 00pa3a KU3HH.

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1. TIpoBepka BBINOJIHEHHOTO 33aJaHUS

2. Pa3b6op 10BOJOB B 10JIb3Y TOM MIJIM MHOW TTO3UIIUU.

3. OmueHka cTeneHy apryMeHTUPOBAHHOCTH CY>KJICHHH.

Temut 0151 camocmoamenbHoO20 U3y4eHus:

1. DiexTpoauTHYecKas TUCCOLMAIMS KaK 0OpaTHUMBII MpoLecc.

2. CreneHp TUCCOLMAliH, CUIbHBIE U CIIa0ble AJIEKTPOJIMTHL.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPo6epKu 3HAHUIL:

B pe3ynbTare u3ydyeHus T€Mbl CTYIAEHTBHI JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PaCTBOPEHHOE BEIIECTBO; TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLUMALUM; YCIOBUS MPOTEKaHHs pPEeakUUM HOHHOTO oOMeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOpPaTUMbIE XUMUYECKHE PEaKIUN

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUM B CBeTe
npeJcTaBieHuil 00 AIEKTPOJIUTUUECKON AUCCOLMAllNU; IPOU3BOJAUTH PACUYETHI IO
OTIpE/ICNIEHNI0 KOHIIEHTPAlMU PACTBOPOB; BBHIMOJHATH XMMUYECKHE OIBITHI, IMOATBEPKIAIOIINE
CBOMCTBA M3YYEHHBIX COEIUHEHHUH, XapaKTEpPU3YIOIIHUE CBOWCTBA KJIACCOB HEOPTaHUYECKUX
COEIMHEHUMN; 3alucChiBaTh YpPaBHEHUS pPeaklMil HOHHOTO OOMEHa;  COCTaBJIAThH IMOJHBIE U
COKpallleHHble HOHHBIE YPaBHEHHUS.

Dopmbl KOHMPONA CAMOCHMOAMENbHOU PAdOmMbl CMyOeHmoee — BHICTYIIJIEHUE Ha CEMUHape,
BBIMOJHEHUE WHANBUAYAJIbHBIX 3aJaHHH.

IIpakTnueckas padora Ne 6.
Tema 3anamun: Knaccudukauma, CTPOEHUE N HOMEHKNATYpPa OPraHMYeCcKMX BeLecTs
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HomeHKnaTypa opraHMYecKMx CoeMHEHN OTAENbHbIX KAAacCoB (HaCbIWeHHbIe, HEHACbIWEHHbIE U
apomaTtuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI U
Ap.) CocTaBneHMe MNOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMYyN OpraHWYeckMx BeLLecTB
OTAENbHbIX KAACCOB, UCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOWN U TPUBMANbHON HOMEHKNAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbaerns, yKCycHas KUcNoTa, FAMUMH). Pacuerbl
npocTeriweint GopMynbl OPraHNYECKON MONEKY/IbI, NCXOAA U3 31EMEHTHOro cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMU MPEACTABICHUSIMH 00 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
1. Knaccudukanms ocHoBanuii 1 kuciot. Cocras.
2. X¥IMHUY€ECKHE CBOMCTBA OCHOBAaHUM U KHCIIOT.
3. XapakTepucTuKka B CBETE€ TEOPUU BJIEKTPOJUTUYECKONU TUCCOIMAIMU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCANHEHUI.
4. OCHOBHbBIE€ CBOMCTBA METAJIJIOB M HEMETAILIOB.
3a0anus u 60onpocvl 014 (OPMUPOBAHUA U KOHMPONA 6J1A0CHUA KOMNEmEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTIKEHUE CTYIACHTOM OTJACIBHBIX Yy4YeOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHIIHH MPU U3y4YEeHUU Y4eOHOI TeMBI:
Temwt 0oxknaooe/pecpepamos:
1.«OKu3Hb, Kak OMOJTOTUYECKHI KPYTOBOPOT BEILIECTBY.
2. «CoBpeMeHHbIE TTPEACTABICHUS 00 YBOJIIOIIUN KUZHUY.
3. «310poBbE U PAOOTOCIIOCOOHOCTHY.
4. «IpyHUIUIIBI COBPEMEHHON OMOATUKI.
5. Upe3BblualiHble CUTYalMH 3KOJIOTMYECKOr0 XapakTepa.
6. UpesBblYaliHBIC CHUTYalllH, YCIOBHO, 0€3 3arps3HEHUs] OKPYKAIOIIEH Cpe/ibl.
7. Upe3BblYailHbIE CUTyallM! C 3arPSI3HEHUEM OKPYKAIOLIEH CPeIbl.
Dopmvl meKyuieco KOHmpOaa 3HaHU:
1. [IpoBepka BHITIOJIHEHHOTO 3aaHus
2. Pa360p 10BOAOB B MOJIb3Y TOH MM MHOM MO3ULIMH.
3. OueHka CTeneHyu apryMeHTUPOBAHHOCTH CYXKICHUH.
Temut Ona camocmoamenvbHo20 u3yyeHus:
1. Knaccuguxkanus ocHoBanuii u kuciot. Cocras.
2. X¥MHY€ECKHE CBOMCTBA OCHOBAaHUM U KHCJIOT.
B pesynbTaTe u3ydeHusi TEMbl CTYIEHTHI JOJIKHBI:
3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUI U KUCIIOT.
YMeThr XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIACCOB HEOPTaHMYECKUX COEIUHEHUN;
COCTaBJISITh TEHETHUYECKHE psAJbl, OOpa3oBaHHBIE [MaHHBIMU KJacCaMHU HEOPTaHUUYECKHUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBoiicTBa OpraHNYeCcKMX coeANHEHNI

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IOJOXKEHHUAX
TEOPUU CTPOEHMSI OpraHndeckux coequuennii A.M.bytieposa.

CBOICTBA OpraHWYeCKUX COeAMHEHWUA OTAENbHbIX KNAcCoB (TPMBMANbHAA U MeXKAYHapoAHas
HOMEHKNATypa, XMMWYECKMe CBOWCTBA, Cnocobbl nonyyeHusa): npeaenbHble (anKkaHbl WU
LMK/I0a/IKaHbl), HenpeaenbHble (aNKeHbl, aNKMHbI U afKagneHbl) U apoMaTUyecKue yrneBogoposbl,
cnupTbl U GeHoNbl, KapboHOBbIE KMCNOTbI U 3PUPBI, anbaernapl U KETOHbI, aMUHbI U AMUHOKUCAOTbI,
BbICOKOMONEKYIAPHbIE COeANHEHMA. 3aaHNA HA COCTaB/leHWE YPAaBHEHUIN XMMUYECKUX pPeaKLuin ¢
y4yacTMem OpraHMYecKmnx BeLLecTB Ha OCHOBAHMM MX COCTaBa M CTPOEHMA.

Bonpocsl 115 o0cy:kaeHu:

1.Teopust xumuueckoro ctpoenuss A.M.bytieposa.

2.XMMHMUYECKOE CTPOEHHE Kak IOpSJIOK COEIMHEHMsT M B3aUMHOIO BIMSHHS aTOMOB B
MoJiekynax. CBOWCTBO aTOMOB YIiiepoJia 0Opa3oBbIBATh MPSMbIE, pa3BETBICHHbIE U 3aMKHYThIE
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omoJsorusi, yriIepoAHBIN CKENET, CTPYKTYypHasi U MPOCTPAHCTBEHHAS U30MEPHUS, U30MEPhI
Y TOMOJIOTH.
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4.yrnepoaHslii CKEJET, TOMOJIOTHS, CTPYKTYpHAas U MPOCTPAHCTBEHHAs U30MEPHSs, H30MEPBI
Y TOMOJIOTH.

5.OyHKIMOHAIILHBIE TPYIIILI B OPraHUYECKUX COCIUHEHUSX.

6.Knaccudukarus opraHu4ecKuX COSTUHCHHI.

7.00pazoBaHue OAWHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOAHBIX CBS3€d B CBETE
IIPEACTABICHUH O THOPHUIN3ALIUH YIEKTPOHHBIX 00JIAKOB.

IIpakTnyeckas padora Ne 8.

Tema 3anamus: CBONCTBA OPraHNYECKUX COeANHEHUN
CoctaBneHve cxem peakuuin (B TOM uMCie MO MNPEeANONKEHHbIM LieNoYkam npesBpaLLeHnit),
XapaKTepPU3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYeCKUX COegMHEHUI OTAEe/bHbIX KNaccoB, cnocobbl
MX MONYYEHWA W Ha3BaHME OPraHWYEeCKUX COeAMHEHUIN NO TPUBMANBHOW WAWU MEXAYHapOoAHOW
cucTemaTMyecKon HoOMeHKnaType.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMUA HA CBOMCTBA OPraHUYeCcKnx
COeANHEHWNIN OTAENbHbIX KNaccoB

Leab: MO3HAKOMHUTHCS C COBPEMEHHBIMH MPEJICTABICHUSMH O MPEICTbHBIX U HEMPEAeTbHBIX
YIJIEBOJOPO/IAX.

Bonpocsl s o0cykaeHus:

1. TlpenenbHbIE U HETIPEEIBHBIC YTIICBOJOPOIbI.

2. XUMHYECKOE CTpOEHHE KaK TOpPSAOK COEIMHEHUS M B3aMMHOTO BIMSHHUA aTOMOB B
MoJiekysax. CBOWCTBO aTOMOB yIijiepojia 00pa3oBbIBaTh MPSIMbIE, PA3BETBICHHBIC U 3aMKHYTHIE IICTIH,
OJTMTHAPHBIE M KPaTHBIE CBSI3H.

3. CrpykTypHas U NPOCTPAHCTBEHHAsI U30MEPHSI YIIIEBOIOPOIOB.

4. Tomomnorus yriaeBoa0poIOB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX M TPOHHBIX YIJICPOJHBIX CBSI3€H B CBETE
MIPECTABICHUH O THOPHUIN3AIMU IIEKTPOHHBIX 00JIaKOB.

[pakTnyeckas padora Ne 9. Tema 3anamus: CBONCTBA OPraHMYECKUX COEANHEHUN

CocraBreHue  CTPYKTYpHBIX  GOpMYJIT  HM30MEpPOB M HOMEHKJIATypa  albJCTHUIIOB.
OcymecTBiieHne TMpeBpaileHuil. PemieHne pacueTHBIX 3aqad MO XHUMHYECKUM (opmyram u
YpaBHEHUSIM

Henab: MNO3HAKOMUTBCS C COBPEMEHHBIMH MPEACTABICHUSIMU O KHUCIOPOJCOAEPKAIIUX
COE/IMHEHUSIX.

Bonpocsl n1s o0cy:xkaeHun:

1. Knaccudukarms KUCIOPOACOIEpk AMX COCAUHEHHA, o0mue (GopMysbl cocTaBa, TOMOJIOTH,
XUMHUYECKOE CTPOCHHUE.

2. Mzomepus. Cucremarnyeckasi HOMEHKIIATYpa.

3. XuMH4ecKre CBOWCTBa METaHOJa U ATaHOJa, CIOKHBIX A(UPOB, )KUPOB, KAPOOHOBBIX KHUCIOT,
TJIFOKO3BI, CaXapo3bl, Kpaxmalia v eJUTF0I03bI.

4. IlomydeHue KUCIOPOICOAEPKAIIMX COSAUHEHNH.

5. IlpakTndeckoe 3HaYeHHE KUCIOPOACOAEP/KAIMX COETUHEHUI.

Dopmvl meKyuieco KOHmpOJaa 3HaHU:

1.ITpoBepka BBITOJIHEHHOTO 3aJaHUs

2.Pa300p 10BOIOB B MOJIB3Y TOW WX WHOM MO3HUITHH.

3.011eHKa CTENEHU apryMEHTUPOBAHHOCTH CYXKICHUIA.

Tembt 013 camocmoamenbHo2o U3yYeHUA:

1. CnupThl: HOMEHKJIATypa ¥ romonorudeckue psabl. Kmaccudukarms. Xumudeckue CBOWCTBA
cnupToB. bronorndeckoe AeHCTBHE CIMPTOB M MX TIPOU3BOIHBIX.

2. ®eHoMBI: 0OCOOEHHOCTH CTPOSHHUSI M CBOWCTB. [IpuMeHeHne criupToB U ()EHOJIOB, a TAKKE MX
MTPOU3BOJIHBIX B ME/TUITHHE.

3. IlpumeHeHue BaXKHEMIIMX TMPEACTABUTENECH OPraHUYECKUX COCIWHEHUN: MeTaHola U
ATAHOJIA, CIOXKHBIX A(PHUPOB, XKUPOB, MBI, KapOOHOBBIX KHCIOT, MOHOCaxapwoB (TJTFOKO3bI),
ucaxapuioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HEeTI0I03bl)

CTyZneHThl JOJKHBl YMETh: BBIIOJHATH XHUMHUYECKHE OINbITHl,  IMOJITBEPKIAIOIINE
XUMHMYECKUE CBOMCTBA KUCIOPOJCOACPKAIIMX COCAMHEHUM; ONPENeNsATh IO XapaKTEPHBIM
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peakuusM; MPUMEHSTh MpaBHiia OE30MACHOCTU MpPH paboTe C OPTaHUYECKHMH BEIIECTBAMH;

COCTaBJIATh CTPYKTYpHBIE (OPMYJIbI H30MEPOB; OCYIIECTBIISAThH MPEBPALIECHNUS; PEeIIaTh pPacueTHbIE

3a/1a4¥ 10 XUMUYECKUM (PopMyiaM U YpaBHEHUSM.

IMpakTuyeckas padora Ne 10.

Tema 3anamusn: CBONCTBA OPraHNYECKMX COEANHEHNI

CocraBieHue CTPYKTYPHBIX (JOPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, >kupoB. OcyllecTBiIeHHE MpeBpaileHuil. Pemienue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEJICTaBICHUSAMH OO0 a30TCONEpkAIMX COCAMHEHUSX:
aMHMHAaX, aMUHOKHCIOTax, Oenkax. CocTaBieHHE CTPYKTYpPHBIX (DOpPMYNT aMHUHOB, aMHHOKHUCIOT,
O6enkoB. OcyIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 115 o0cy:kaeHu:

1. CrpoeHue BaKHEHIINX MPEICTABUTENICH OPraHUUECKUX COSIMHEHHI: aMUHOKHUCIIOT, OEIKOB.

2. benku xak Ouononumepsl. [lepBuyuHasi, BTopuuHas U TpETUYHAs CTPYKTYpa OEJKOB.

3. CBOICTBa aMUHOKHCIIOT.

4. CoiicTBa OEITKOB: THAPOIIN3, ACHATYPAIHS, [IBETHBIC PEAKIIUH.

5. CBolicTBa UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

3aoanua u eonpocvl 0na Gopmuposanus u KOHMPOIA 61A0CHUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMI MTPU H3yYCHUHN YICOHON TEMBI:

Temut 0oknaoos/peghepamos:

1.«OKu3Hb, Kak OMOIOTHYECKUN KPYTOBOPOT BEILIECTBY.

2. «310poBbe U PabOTOCIIOCOOHOCTDY.

3. «[IpuHIUIBI COBPEMEHHOM OMO3TUKM.

4.  XumHuecKoe OpYKHE U ero mopaxaromue (paxkTopsl.

5. buonoruueckoe opyKue U ero mopaxaromue GaxkTopsbl.

6. O 3HaYeHUHU 3/I0POBBS YETIOBEKA U 3J0POBOTr0 00pa3a sKU3HH.

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1.IIpoBepka BBITOJIHEHHOTO 3aJaHUs

2.Pa360p 10BOJIOB B MOJIb3Yy TOM MM UHOW MO3ULIMH.

3.011eHKa CTENEHN apTyMEHTUPOBAHHOCTH CYXKICHHUII.

Tembt 01 camocmoamenbHo20 U3YUEHUA:

1. Crpoenne amuHOB. llomyueHue aHWIMHA W3 HUTPOOEH30JIa, 3HAUYEHHE B PA3BUTHH
OpPraHUYeCKOro CUHTE3a.

2. CtpoeHne aMMHOKHCIIOT, UX ¢u3ndeckue cBoiicTBa. CHHTE3 MENTHIOB, UX CTPOSHHUE.

3. buonornueckoe 3Ha4YeHNE AMUHOKHCIIOT.

4. benku kak 6uononumepbl. CBOWCTBA OENKOB: THAPOIIN3, IEHATYPALIUS, [IBETHBIC PEAKIIUH.

B pe3synbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(paTUYECKHMX M apOMAaTUYECKUX aMHUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(a-aMUHOKHCIIOT, CTPYKTYPy OelKa, CBOWCTBA U 3HAYCHHUE
OeJKOB.

Ymemsb noka3piBaTh HAIMYME OCHOBHBIX CBOMCTB aMUHOB, 3aBUCHMOCTb MEX]Ly CTPOCHHEM U UX
CBOWMCTBaMH; CpaBHHBATh CBOHCTBa anu(paTHUECKUX U aPOMATHUYECKUX aMHUHOB; OOBSICHATH
XUMUYECKHE CBOMCTBA aMHHOKHCJIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAJIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAENsATh HATNYNE OSTKOBBIX COSAMHEHUN KaYeCTBEHHBIMU PEAKITUSIMHU.

IIpakTuyeckas padora Ne 11.

Tema 3anamusn: \peHTUONKALMA OPraHUYECKMX BELLECTB, X 3HaYeHMe U NpumeHeHne B HbITOBOM K
NMPON3BOACTBEHHOW AeATe/IbHOCTU YesloBeKa
CocraBieHUe CTPYKTYPHBIX (DOPMYJI M30MEPOB M HOMEHKJIATYpPa CIIHPTOB, (PEHOJIOB.
OcyrecTBiieHre mpeBpalieHuit. PemreHre pacdeTHBIX 3a/1a4 M0 XUMUYECKUM (popMyJiaMm U
ypaBHEHUAM

Heab: OnpenenuTh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAlOIIEeW Cpelbl Ha OPraHu3M
YelloBeKa U JPYTHE JKUBBIE OPTaHW3MBI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YE€JIOBEKa, HO
BMECTE€ C TE€M II0Ka3aTh, YTO MPHUXOIUTCS oOpamiatbcs K COLMAIbHBIM (haKTopaM, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIIHS, [EICHANPABIEHHOCTh U pabOTOCIIOCOOHOCTb,
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TBOPYECTBO U JAPYTHE.

Bonpocwl ona oocysymcoenusn:

YenoBek Kak IpeIMeT €CTECTBO3HAHUS.

buonoruueckas CymHoCTh 4€lI0BEKa.

EauHCcTBO OMOIOTHYECKOTO M COLMATBHOTO B YEJIOBEKE.

[TponomxkaeTcst 1 OMosoruvecKas SBOJIIOLUS YeJI0BeUecTBa?

OTirune UHIUBUA OT JIMYHOCTH.

[IpaBuiia sK0JI0rMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKPYXKaloLIeH cperie.

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOT'O 3JIEMEHTA.

OneHka BIMSHUS XMMHYECKOTO 3arps3HEHHs OKpYXKarolled cpeapl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBBIE OPTaHU3MBI.

3a0anusn u eonpocel 014 HOpMUPOBAHUA U KOHMPOJIA 61AOCHUA KOMHEMEHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETSHIIMI MTPU U3yYCHU U Y4eOHOI TeMBI:

Wbk WD =

Temut 0oxknaoos/peghepamos

Posb anmxyuMum B CTaHOBIIEHMU XUMUYECKON HAYKH.

Posb JlaBya3be B CTaHOBJIEHMH COBPEMEHHOU XUMUMU.

J.11.MenneneeB u CTaHOBIIEHHUE CUCTEMHOTI'O ITOAX0/a B XUMUYECKOU HAYKeE.
buosornueckoe u conyanabHOE B MPUPOJIE YEIIOBEKA.

CraHoBIIEHHE TPYI0BOI TEOPUU aHTPOIOTEHE3A.

I e

Oobpazoeamenvhvle mexnoaocuu

Jluckyccusi ¢ pa3jieieHHeM Ipynnbl HA ONMOHHUPYIOIIHE KOJJIEKTUBBI - MHTEPAKTHBHASA
¢opma mnpoBeneHusi 3aHATHSA, IpelaIoyararolias OOCYKICHHE CIOXKHBIX  BOIPOCOB, IpPoOiieM
M3y4yaeMOM TeMBbI IIyTeM JIelIeHUs] y4eOHOM rpymibl Ha KOJUIEKTUBBI €JMHOMBIIIICHHUKOB. BaxkHo npu
3TOM pa3MeCTUTh O00y4daeMbIX TakK, YTOOBl MpU OOCYXKJIEHHWU IOCTABICHHBIX BOINPOCOB UM ObLIa
NpEJCTaBIeHa BO3MOXKHOCTh BUAETh IMepes] CcoO0H NPOTUBOMOJOXKHBIM KOJUIEKTUB. Poib
npenojaBaTesis B 3TOT MOMEHT 3aKjIlYaeTcs B ONPENCIICHWU pa3jiuuuil B OIIEHKaX, JAaHHBIX
NPEJICTaBUTENIAIMU KOJIJIEKTHBOB, TO €CThb B BBIBICHMM IpeIMeTa JTUCKYCCUU. BakHbIM myTeMm
MOJJEPKaHUs TUCKYCCHHM Ha BHICOKOM HAayYHOM YPOBHE MOXKET OBbITh MPEIOCTaBIEHNE BO3MOKHOCTH
CTY/IEHTaM TPOTUBOINOJIOKHBIX KOJIJIEKTHBOB 3aJaBaTh JPYr JpPyry BoOmpochkl. i TOro 4YToObI
OUCKyCcCHsS IINIa B HYXHOM pycie, OH JOJDKEH IIOCTAaHOBKOM JIONOJHHUTENbHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEH TOUKH 3pEHUs, IPUCOEIMHEHUEM K TOMY MJIM MHOMY MHEHHIO KOJUIEKTHBOB,
MIOCTOSIHHO HAIpaBJIATh Hay4YHBIH CIOP CTYAEHTOB B HAaIlPaBJICHHUH, OOECIIEUMBAIOIIUM JOCTHUKEHHE
neselt 3anaTus. Pa30op A0KeH UMETh OLIEHKY paOboThl KOJIJIEKTUBOB M ONpEeETIeHNE JTydIIero, myTeM
BBICTaBJIEHUsI €My 0oJiee BBICOKOM OTMETKH. B Havasne 1enecoodpa3Ho MpenoCTaBUTh BO3MOXKHOCTh
BbICKa3aTbcs "IKCHEPTHOU" TpyIine, KOTopasi, BHICIYIIAB BBICTYIUICHUS CIyIIATeNeH, OLeHUBAaeT MX
MIPaBOMEPHOCTh, TIYOUHY U JJOKJIaJbIBa€T CBOM BBIBOJ O JyYIlleM KOJUIEKTHBE, a BCJe/l 3a Hel caenaTh
pa360p mpernoiaBaTelio.

3aoanus 013 camocmoamenbHoi padoomaul Cnyo0eHmos

1. CocraBbTe CpaBHHUTEIbHYIO Ta0IUIly «CBOMCTBA BBICIIMX KUBOTHBIX U CBOMCTBA YEIIOBEKAY.

2. CocraBbTe cpaBHHUTENIbHYIO Tabauy «bronorndeckre u coluaibHble TPEANOCHUIKH CTAHOBICHUS
YEJIOBEKay.

3. TlokaxkuTe pa3nuuus MEXAY «UEJIOBEKOM YMEIBIM», «UEIIOBEKOM MPSIMOXOIALINM» U «UEIOBEKOM
Pa3yMHBIM».

4. Tloxaxure Bame oOTHOIIEHHE K OCHOBHBIM HJESIM COLMOOMOJOTMH O TEHETHYECKOH
00yCIIOBJIEGHHOCTH COIIMAJIbHOTO MOBEICHUS YeJIOBEKa.

5. KakoBa posb TpyZa B CTAaHOBJIEHUH YeJIOBEKA?

6. PackpoiiTe poib WieHOpa3AeabHOM peyH B MOSIBJICHUH YeJIOBEKa M OOIIeCTRA.

7. B uem orimnune OMOJOTHYECKON 3BOJIIOLUHU OT KYJIbTYPHO-UCTOPHUUYECKOW IBOJIIOIUH UYEIOBEKA U
yesoBeyecTna?
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Dopmvl KOHMPONA CAMOCHOAMENbHOU pPadoOmvl CMYOeHmMOE - BBICTYIUICHUE HA CEMHHape,
BBITIOJIHEHUE UHIUBUAYATbHBIX 3a1aHUM.

Dopmvl meKyuiez0o KOHmMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClyliaTene mo
COACPKAHUIO M3y4aeMOW TeMbl. BBISBICHHMS CTENEHM HU3Y4YEHUs] CTYJEHTaMHM OCHOBHOH WU
JOTIOJIHUTEIILHOM JINTEPATYPHI.

Oopa3zosamenvHble mexXHO02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAasE ¢opMa NpOBedeHHUs] 3aHATHUS, TPE/IOIaAraras
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaE€MOM TEMbI IIOCJIE CACJIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHHS (JIOKJIaaa), 4YTO POXKAACT AaKTHBHYIO II03HABATEIbHYIO JIEATEIHLHOCTH
o0yJaembIX, a C HEH - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOW YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MyTEM IMOCTAaHOBKU
MpoOJEMHBIX BOMPOCOB WJIM TPEABSABICHUS NPOOJIEMHBIX 3amad. Ha 3aHaATMM TPUCYTCTBYET
CBOOOJHBII OOMEH MHEHHSIMH. BBICTymarommM 3aJaloTcsi BOMPOCHL. Kaxaomy CTyIOeHTy maercs,
MpaBo B J000M MOMEHT, €CM OH MOYeMYy-TUOO0 HE COIVIAaCeH C BHICTYMAIONIMM WM JAYMAaeT WHaue,
OCTaHOBUTH ero. [lpemogaBaTellb aKTUBHO y4YacTBYET B JMCKYCCHH, IOJBOJUT WUTOTH OOCYXKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3d0p 3aHATHS.

3adanun 0na camocmoamenbHoi padomul CHyO0eHmos

1. [aiiTe cpaBHUTENBHBIN aHAIN3 OCHOBHBIX HAMPABICHUN TEOPUH XUMHUYECKHUX MTPOIIECCOB.

2. TlokaxuTe OCHOBHBIE 33JJa4H 3BOJIOLIMOHHON XUMUHU.

3. OObscHUTE, TTIOYEMY YIJIEPOJ BBHICTYNAET B KAU€CTBO OCHOBHOTO opraHoreHa. Kakoi nHou
XUMHYECKUI AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEr0 OpraHorexHa’?

4. IlokaxuTte cBsA3b TeOpUU XxuMHueckoi 3Bomonuu A.IL.Pynenko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-TUMOTE3bI» B PAa3BUTUU MPEICTABICHHA O Pa3BUTUU TeOCHEPHBIX
000JI0YeK.

6. JlaliTe cpaBHUTEIbHBIN aHAIN3 KOHIICMINHN, OOBSCHAIONINX CTAHOBJIEHWE HBIHEITHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IpakTuyeckasi padora Ne 12. CKOPOCTb XMMUYECKUX PEAKLNIA.
Xumunyeckoe paBHoBecue
PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX 3aaHUIA Ha aHann3 GaKTOPOB, BAMAKOWMX HA M3MEHEHME
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKU LLenecoobpasHoro noseseHus B
6bITY U TPYAOBOM AeATe/IbHOCTU B LLeNIAX COXPAHEHWUA CBOEro 34,0Pp0BbA M OKPYKaloLWEeNn NpUpoaHOn
cpeapbl.

PelneHne NpakTUKO-OPUEHTUPOBAHHbIX 3aJlaHNI Ha nNpumeHeHne npuHumna fle-lWatenbe ans
HaXOXAEHNA HaMpaB/eHMA CMELLEHUS PaBHOBECUA XMMMUYECKOW peakuuMm n aHanms ¢akTopos,
B/INAIOLWMX HA CMELLLEHME XMMMUYECKOTO paBHOBECHUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmua B 6bITy U NPON3BOACTBEHHON AEATENBHOCTU Ye0BEKA
lMonCcK M aHanM3 KencoB O MPUMEHEHUU XMMMUYECKUX BELLECTB M TEXHOJIOMUI C ydyeTom Oyayuien
npodeccnMoHanbHON AeATeNbHOCTM MO  TemaMm: Ba)HelMLMe CTPOUTE/NIbHblE MaTepuanbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KpPacKW, CTEKN0, KepaMWuKa, MaTepuanbl [AA  3SNEKTPOHMUKM,
HaHOMaTepuanbl, TEKCTU/IbHbIE BOJOKHA, WCTOYHWKM 3IHEPrUU, OpPraHMYEecKUe W MUHepabHble
yao0bpeHun, NekapcTBEHHbIE BELWECTBA, ObITOBaA XMMUA.

3awmTa: [peactaBneHMe pe3ynbTAaTOB pPeLeHUs KelcoB B  popme MUHU-AOKNaga ¢
npeseHTaumnen

Hean: NU3yunTh XUMUYECKHUE SBJICHUS B PUPOJIC, B OBITY M HA IPOU3BOJICTBE.

Bonpocel ona odcysycoenusn:

1. XumMuueckue aBieHUs, MPOUCXOASAIINE B PUPOJIE.

2. XuMHueckue sBJIeHUs B ObITY U Ha MIPOU3BOCTBE.
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3. OcHOBHBIE YPOBHU XMMHUYECKHUX CTPYKTYD.
4. O0uras AMHAMHKA PEaKIi XUMHUYECKUX SJIEMEHTOB.
5. KoHuenuuu 3BOTIONUOHHON XUMHH.
3a0anus u eonpocvl 014 OPMUPOBAHUA U KOHMPONA 6AAOCHUA KOMHEMEeHUUAMU,
MO3BOJISIIONINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTIBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIINI TPU U3yYEHU U Y4eOHOI TeMBbI:
Temwt 0oxnadoe/pehepamos
Ponpb anxumuu B CTAaHOBIIEHUU XUMUYECKOW HAYKH.
Conneynas cuctema 1 ee CTpyKTypa.
Ponsb JIaBya3se B CTaHOBIECHUU COBPEMEHHOM XUMHUH.
J.11.Mennenees U CTaHOBIIEHUE CUCTEMHOTI'O ITOAX0/a B XMMUYECKOU HAYKeE.
Ponb oTeuecTBEHHBIX HCCEAOBATENCH B CTAHOBJICHUU U Pa3BUTHH HayK O 3emJie.

Nk W=

OopazosamenbHble mexHo102UU

CeMuHAp-THCIYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHUS 3aHATHSA, IPEIIOIATAOIIAS
nyOarYHOe OOCYXJICHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbI IOCJE CIECIaHHOTO KEM-TO U3
CTYJIGHTOB COOOIIeHHs (JOKJIana), YTO POXKIAACT aAKTHBHYIO I103HABATEIBHYIO JEATEIbHOCTh
o0y4aeMbIX, a ¢ HE - pa3BUTUE WHUIUATHBBI U TBOPUYECTBA, YMEHUE OTCTAMBATh CBOM yOEXKIICHHUS.
Onupaercst Ha JIOTHKY MOCIIEOBATEIFHO MOJICITHPYEMBIX MPOOIEMHBIX CUTYaIlUi TyTEM IMOCTAaHOBKU
MpOoOJIEMHBIX BOIPOCOB WM TMPEIbsIBICHUS MPOOJIeMHBIX 3afady. Ha 3aHATUM NPUCYTCTBYET
CBOOOJHBI OOMEH MHCHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. Kaxaomy CTyIeHTy maercs,
MpaBo B JI000M MOMEHT, €ClM OH MOYeMy-THOO HE COIVIAaCEeH C BHICTYMAIONIMM WM JAyMaeT WHaue,
OoCTaHOBUTH ero. [IpemogaBaTeslb aKTUBHO y4YacCTBYET B JUCKYCCHH, IMOABOJIUT HUTOTH OOCYXKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3dop 3aHATHSL.

3aoanusa ona camocmoamenvHol padomvl CMyOeHm o

1. [aiiTe cpaBHUTENBHBIN aHAIN3 OCHOBHBIX HAMPABICHUN TEOPUH XUMUYECKHUX MTPOIIECCOB.

2. IloxaxuTe OCHOBHBIE 3a/1a4H 3BOJIIOLUOHHON XUMHUHU.

3. OObscHUTE, TTIOYEMY YTJIEPOJ BHICTYMAET B KAY€CTBO OCHOBHOTO opraHoreHa. Kakoi mHo#
XUMUYECKHUH 3JIEMEHT MOT Obl 3aMEHHTD YIJIEPO B POJIM BEIYIIEro opraHoreHa?

4. TlokaxuTte cBsA3b TeOpUU XxumMHuueckoi s3Bomonuu A.Il.Pyaenko ¢ Teopueil mpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-TunoTe3p» B Pa3BUTUU NPEICTABICHUN O PAa3BUTHH TreochepHBIX
000JI0YeK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBITNIOJTHEHUE UHIUBUAYAIbHBIX 3aJaHUN.

Dopmbl meKyuiez0 KOHmMpPOAA 3HAHUN U OC60EHHBIX KOMNEmeHyul — OIPOC CIylIaTesen o
COJICP)KAHHUIO M3y4aeMON TEMBbl. DBBIABIEHHA CTENEHM MW3Yy4YEHUS CTYAEHTaMH OCHOBHOW H
JOTIOJTHUTEIILHOM JIMTEPATYPHI.
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OCHOBHBIC HCTOYHHUKH:

1. Apo3nos, A. A. Xumus [ DneKkTpoHHBIH pecypc] : yuebnoe nocodbue miis CIIO / A. A. [Ipo3nos, M.
B. JIpo3noBa. — DJieKTpOH. TEKCTOBBIEC NaHHbIe. — CapatoB : Hayuynas kuura, 2020. — 317 c¢. — 978-5-
9758-1900-0. — Pexxum moctyna: http://www.iprbookshop.ru/87083.html

2. Baiitnep B.B. Xumus [Dnextponnslii pecypc] : yaueoHoe nmocodue / B.B. Baiituep, E.A.
HukoHeHnko. — DJIEeKTPOH. TEKCTOBBIE NaHHbIe. — ExaTepunOypr: Ypanbckuii dhenepanbHbiii
yHuBepcutet, 2021. — 132 ¢. — 978-5-7996-1780-6. — Pexxum goctymna:
http://www.iprbookshop.ru/66217.html 3bCnoura;

JonoiHUTeIbHbIE HCTOYHHUKU:

1. Xumust [ DNeKTpOHHBIH pecypc]: yuebHoe nocodue /. — DIeKTPOH. TEKCTOBbIEC JaHHbIE. —
Boponex: BopoHexxCckuil rocyapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHbIN yHUBepcuteT, ObC ACB,
2019. — 92 c. — 978-5-890040-579-1. — Pexwum nocryna: http://www.iprbookshop.ru/59133.html 95C

2.Xumus [ DneKTpoHHBIH pecypc] : yuebHoe nocodbue / A.M. Jlanunenko [u 1p.]. — DAEKTpoH.

TeKcToBble JaHHble. — HoBocubupck: HoBocuOupckuil rocyaapcTBEHHBIM
apXUTEKTypHOCTpOoUTeNbHBINA yHUBEpcUTeT (Cubctpun), 2019. — 261 c. — 978-5-7795-0775-2. — Pexkxum
nocryma: http://www.iprbookshop.ru/68898.html 35C

3. Mapmankud M.®. Xumust [ DneKTpoHHBIH pecypc] : yuebHoe nocodue / M.d. Mapmankun, U.C.
I'puropsn, /I.H. KoBaneB. — DnexkTpoH. TekcToBble AaHHble. — CTaBponoiib: CeBepo-KaBkasckuit
denepanbublii yHuBepcuTet, 2020. — 228 ¢. — 2227-8397. — Pexum noctyna:

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

HHTepHET UCTOYHUKH:

www.elementy.ru — caiiT «291eMeHTbI 00JIbIION HAYKU. DHUUKIIONE NS

http://ru.wikipedia.org/wiki - Untepner-sHImKI0NEANS testpilot.

http://www.nkj.ru — caiiT ;xypHana «Hayka 1 >Ku3Hb».

http://www.znanie-sila.su — caift xkypHana «3HaHHE — CUIIa».

http://technicamolodezhi.ru — caiit )xyprana «TexHHKa — MOJIOIECKI.

http://www.popmech.ru — caiit xypHana «[lonyisipHas MEXaHUKa».

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

(MUET PAH)

http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xypHana «Bonpocsl uctopuu

XUMHH U TEXHUKI.

http://naturalscience.ru — cauT «Xumus. CripaBoYHUK €CTECTBEHHBIX HayK».
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