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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YyeOHast gucuuMIINHA «XUMHUS» SBISETCS 0053aTeIbHOM 4YacCThi0 0011e06pa30BaTeNbHOTO ITUKIIA
OCHOBHOM 00pa30oBaTeNbHON mporpaMMbl B cooTBeTCTBUM ¢ ®T'OC mo mpodeccuu 10.02.05 «Ob6ecneuenue
“HGOPMaIMOHHOM 6€30I1aCHOCTH aBTOMATHU3UPOBAHHBIX CUCTEM.

YuebGHas mucuunnuHa «XuMmus» obecrmeumBaeT GopMupoBaHHE OOIIMX KOMIIETEHI[MH IO BCEM BHUAAM
nestenbHocT ®rOC mo mpodeccuu 10.02.05 «Obecmeuenne HHOOPMAIUOHHON 6e30TACHOCTH
aBTOMATHU3UPOBAHHEIX CHCTEM».

1.2 IIenp U nNjIaHUpPyeMble pPe3yJbTaThbl OCBOEHHsI THCHUIIJIMHBI, COOTHECEHHEIE C
ITaHHPYeMBIMH pe3y/JIbTaTaM#d OCBOEHHs 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHME TUCIUIIIVHE HAalIPaBIeHO Ha (GOPMUPOBaHUE:

OK 01. BribupaTs cioco6bl pelrieHus 3afayd npopecCuoHanbHOM IesITeNbHOCTH, TPUMEHUTENIBHO K
Pa3IMYHEIM KOHTEKCTaM.

JIuuHocmHble pe3yabmambi: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH B CaMOOIIPeeNIeHuI0;
Hanwune MOTHBAIMY K 00YUEHUIO ¥ THYHOCTHOMY Pa3BUTHUIO

MemanpedmemHoie pe3yabmamubi: OCBOEHHEIE 00yYaOIIUMUCS MEKITPEIMETHbIE TTOHSITHS U
YHUBEpCAJIbHEIE YueOHbIE NeHCTBUSA (PETYNITUBHEIE, I03HABATEIbHEIE, KOMMYHUKATHBHEIE)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COUMANBLHOM MPAKTUKE;

T'0TOBHOCTBb K CAMOCTOSITEJIHOMY IIJIAHUPOBAHUIO U OCYLIECTBIIEHUIO Y4eOHON NesATeTbHOCTH,
opraHu3anuy yuebHOTO COTPYOHUYECTBA C MeJarornyecKUMU PabOTHUKAMHU ¥ CBEPCTHUKAMHU, K
y4YaCTHIO B TIOCTPOCHUY HHIUBUIYaIbHON 00pa30BaTeNIbHON TPAaeKTOPUHU

ITpeOmemHvie pe3ysbmambl: CHOPMUPOBAHHOCTL YMEHU TIITaHUPOBATh U BHITIONMHITH XUMUYECKUH
9KCIIEPUMEHT B COOTBETCTBUHU C IIPABUIAMHU TEXHUKHU 6€30MacCHOCTH Py 00PAIleHUH C BeLIeCTBAMU U
mabopaTOpPHHIM 000PYIOBaHUEM; TPEICTABIISATh PE3YIbTATE XUMUYECKOT0 9KCIIEpUMEHTa B hopme
3aMUCH YPAaBHEHUH COOTBETCTBYIOIINX PeakUuil 1 GOPMYIHPOBATh BEIBOAH Ha OCHOBE 3THX
pe3yIpTaToB

OK 02. Ocy1iecTBiATh NOUCK, aHANIU3 U UHTEPIPETALNIO HHGOPMAINY, HEOOXOAUMOM [JIS BHIIOTHEHUS
3agay mpodeccuoHanbHOM OesTeTbHOCTH.

JIuuHOCMHble pe3ybmambi: TOTOBHOCTh K CAaMOPAa3BUTHIO, CAMOCTOSTENIFHOCTH ¥ CAMOOIIPeIeIeHII;
HaJIMure MOTHBALIUY K 00YUEeHUIO ¥ THYHOCTHOMY Pa3BUTHUIO

MemanpedmemHbie pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEOMETHbIE TOHITHS U
YHUBEpCaJbHbIE yUeOHbIE NeWCTBUSA (PETYIATUBHEE, TI03HABATEIbHEIE, KOMMYHHKATHBHEIE);
CIIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

TOTOBHOCTB K CAMOCTOSITEJTbHOMY ILJIAHUPOBAHUIO U OCYLIECTBIIEHUIO YIeOHOU NesATETbHOCTH,
OpraHu3anyy y4eOHOr0 COTPYOHUYECTBA C IefarornyeCcKuMy Pab0THUKAMU U CBEPCTHUKAMHU, K
yYaCTHUIO B IOCTPOSHUY WHIUBUAYATIbHOU 00Pa30BaTEIbHON TPAEKTOPUU

ITpeOmemHvie pe3ysbmambl: CHOPMUPOBAHHOCTL YMEHUS aHATM3UPOBATh XUMUUECKYI0 HH(DOPMAIIHIO,
MOJIyYaeMyl0 M3 pa3HEIX KCTOUHUKOB (CPEeCTB MacCOBOM HH(pOPMaNuH, ceTh UHTepHeT U ApyTue);

OK 03. ITmaHupoBaTh ¥ Peanu30BEIBAThE COOCTBEHHOE TPOGECCHOHATbHOE U THYHOCTHOE PA3BUTHE.
JIuyHoCcmHble pe3y1bmambl: TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOIIpee/IeHUIO;
HaJInyye MOTUBALIUU K 06yqumo U INYHOCTHOMY Pa3BUTHUIO

MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHITUS U
YHUBepCaJbHEIe YueOHbIe NeiicTBUSA (PeTyIATUBHbIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITOCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANIbHOM MPAKTUKE;

OBJIafieHNe HaBBIKAMHU y4eOHO-UCCIIeIOBaTETbCKOM, ITPOEKTHON U COLMANIbHOM AesTeTbHOCTH
ITpedmemHvie pesyasomamui: CHOPMUPOBAHHOCTh YMEHUH BHISBIISTh XapaKTepHble IPU3HAKU U
B3aMMOCBS3b U3yUEeHHBIX IIOHSITUM, IPUMEHSATh COOTBETCTBYIOLINE IIOHSITHUS IIPY ONIMCAHUYU CTPOEHUS U
CBOICTB HEOPraHUWYECKHUX U OPraHu4YeCKHuX BEIIEeCTB U UX HpeBpameHHﬁ; BRISIBJISAITH B3aUMOCBA3b
XHMHUYECKUX 3HAHUH C IIOHATUSIMHU U IIPenCTaBJIEHUSIMU OPYTUX €CTECTBEHHOHAay4YHBIX IIPDEOMETOB;

OK 04. PaGoTaTh B KOJIJIEKTUBE U KOMaH[ie, 3bGbeKTUBHO B3aUMOLEHCTBOBATh C KOJIJIETaMH, PYKOBOLACTBOM,



KJIMEeHTaMH.
JIuuHOCMHble pe3y1bmambl: HaTudue MOTUBAIMY K 00YYEHUIO U TMYHOCTHOMY Pa3BUTHIO;
I[eJieHaNpaBIeHHOe Pa3BUTHE BHYTPEHHEH MO3UIUY IMYHOCTH Ha OCHOBE OYXOBHO-HPABCTBEHHBIX
HeHHOCTe! HaponoB Poccuiickoi Oemepanunu, UCTOPUYECKUX U HALIMOHATBHO-KYIBTYPHEIX TPAIUIINH,
(dhopMrpoBaHUE CUCTEMBI 3HAUMMBIX IIEHHOCTHO-CMBICTIOBLIX YCTAHOBOK, aHTUKOPPYILHOHHOTO
MHUPOBO33PEHHUS, TPaBOCO3HAHHUS, 9KOJIOTHYECKOH KyNbTYPHI, CIOCOOHOCTH CTaBUTh IIEJIH U CTPOUTH
KU3HEHHBIE TIIaHbI

MemanpedmemHble pe3yabmambl: TOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBIEHUIO
y4eOHOM [esITeIbHOCTH, OPTAaHU3aAUNYN YIe6HOT0 COTPYAHUYECTBA C IearorHYeCKUMHU PabOTHIKAMU 1
CBEPCTHUKAMH, K YYaCTHIO B IOCTPOEHUN UHAUBUAYATBHOM 00Pa30BaTEIbHOM TPAEKTOPHH;

OBJTa[IeHMe HaBBIKAMHU y4eOHO-MCCIIeI0OBATEIbCKOM, TPOEKTHON U COLMANbHOM AesTeTbHOCTH
ITpedmemHuvie pe3yasomamul: CHOPMUPOBAHHOCTH MPECTABIEHNH: 0 XUMUIECKON COCTABIISIIONIEH
€CTeCTBEHHOHAYYHOM KapTHHBI MHAPA, POJIM XUMUY B IIO3HAHUY SBIEHUY ITPUPONH, B GOPMUPOBAaHUYI
MBIIITIEHUS U KYJIbTYPH THYHOCTH, €€ QYHKIHMOHATPHON TPAaMOTHOCTH, HEOOXOMUMOH [/ PelleHus
MPAKTHYECKUX 3a7a4 U 3KOJIOTHYECKM 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOMN
cpene

OK 07. CopelicTBOBaTh COXPAHEHHUIO OKPYKAIOIIeH cpensl, pecypcocbepexrennio, 3pHeKTHBHO meHCTBOBAT
B UYpe3BBIYaUHEIX CUTYaALUIX.

JIuyHOCMHbIe pe3yabmambl: Hanu4re MOTUBAIUY K 00YYEHHUI0 U IMYHOCTHOMY Pa3BUTHIO;
IeJieHapaBleHHOe Pa3BUTHE BHYTPEHHEH TO3ULMY TMYHOCTHA Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IIeHHOCTel Hapo#oB Poccuiickoy ®engepaniy, HCTOPUYECKUX U HAIMOHANIbHO-KYIbTYPHBIX TPAgULIAH,
dbopMrpoBaHUE CUCTEMBI 3HAUMMBIX IIEHHOCTHO-CMBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILIKOHHOTO
MHUPOBO33PEHHUS, TPABOCO3HAHHUS, 9KOJIOTUYECKON KYNbTYPHI, CIIOCOOHOCTH CTaBUTD IIEJIH U CTPOUTH
KU3HEHHBIE TIIaHbI

MemanpedmemHble pe3yabmambl: OCBOEHHEIE 00yYaIOIIUMUCS MEXKIPEAMETHbIE TOHITHS U
YHUBEpCAJIbHEIE YueOHEIE NefCTBUSA (PEeTy/IATUBHbIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBbHOM MPAKTUKE;

OBJIafieHMe HaBBIKAMHU y4eOHO-UCCIIeIOBAaTEIECKOM, ITPOEKTHON U COLMANTbHOM AesTeTbHOCTH
ITpedmemHvle pe3ysbmamol: COOPMUPOBAHHOCTh YMEHUN COOMIONATh ITPaBUiia 3KOJIOTHYECKHU
11e71eco00pa3HOT0 MOBEEHNUS B OBITY U TPYOOBOU NESITEIHHOCTH B IIEJISIX COXPAHEHHS CBOETO 3[M0POBbS
U OKpYy2Kalolllel MPUPOAHOMN CPefbl; YIUTHIBATh OTIACHOCTh BO3[EMCTBUS Ha KUBHE OPTraHU3MBI
OTIpefieJIeHHBIX BEIleCTB, IOHUMAasi CMEBICH II0Ka3aTellsd Ipefe/lbHOM JOMyCTUMON KOHI[eHTpaluu

B pe3yibTaTe OCBOCHHUSI JUCHHUIUIUHLI 00yYaIOUIUICA B 001IeM 10 JTUCHHUIUTHHE T0/IKEeH
JINYHOCTHBIE PE3YIIBTATHL:

- T0TOBHOCTE K CAaMOPA3BUTHIO, CAMOCTOSATENBHOCTH ¥ CaMOOIPENeNIeHUI0;

- Hanuuue MoTuBanmu K 00y4eHUI0 U IMYHOCTHOMY Pa3BUTHUIO

- TOTOBHOCTb K CAMOPa3BUTHIO, CAaMOCTOSTENIbHOCTY U CAMOOIIPEfENIeHNUI0;

- Haylr4re MOTUBalUK K 00y4eHUI0 U THYHOCTHOMY Pa3BUTHIO

- HaJIM4yye MOTHBAIUY K 00y4eHHUIO U TNYHOCTHOMY Pa3BUTHIO;

- leJIeHaNpaBIeHHOe Pa3BUTHe BHYTPEeHHE! NMO3UINHU INYHOCTH Ha OCHOBE [yXOBHO-HPaBCTBEHHBIX

- HeHHOCTel HaponoB Poccuiickoi @efepaliny, NCTOPUYECKUX U HAI[MOHAIBHO-KYIbTYPHEIX TPATUIIH,
- popMUpOBaHUE CUCTEMEI 3HAUUMEIX [[EHHOCTHO-CMEICIIOBEIX YCTAHOBOK, aHTUKOPPYIIIXOHHOTO

- MUPOBO33pEHMUS, [IPABOCO3HAHUS, IKOJIOTUIECKON KYJIbTYPE], CIIOCOOHOCTY CTABUTh LI€JIM U CTPOUTH
- KM3HEHHbIEe IITaHkl

MeranpenMeTHEle pe3yIbTaThl:

- OcBoeHHBIE 00y4aIOIUMUCS MeXKIpeIMeTHbIe IOHATUS U

- VHUBepCaJbHEE YueOHble NedCTBUS (PeryIATHBHEE, I03HABATENIbHEE, KOMMYHUKATHBHEIE)

- CII0COGHOCTD X HCIIONIb30BaHUS B I03HABaTENbHOM U COIMAIbHOM IPaKTHKE;

- TOTOBHOCTE K CaMOCTOSITETTBHOMY ITAHNPOBAHUIO U OCYIIECTBIIEHNIO YIeOHOM NesiTEeNbHOCTH,

- opraHu3anyy yuebHOro COTPYAHNYECTBA C TefarornieckuMy paboTHUKaMy ¥ CBEPCTHUKAMH, K

- Y9aCTHIO B IIOCTPOEHNY UHIUBUAYAIbHOM 00pa30BaTeIbHON TPAEKTOPHY

- OCBOEHHbIE 00y4aloIUMUCS MeXKIIpefMeTHbIe TOHATUS U

- yHUBepcalbHble yueOHEe IeficTBUSA (DPeryIITUBHEe, I03HaBaTeNIbHble, KOMMYHUKATUBHEIE);

- TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJTAaHUPOBaHUIO U OCYLIECTBIEHUIO yueOHO NesITeNbHOCTH,

- OBTIa[ieHNEe HaBLIKAMU y4e0HO-HCCIIeI0BATeNIbCKOM, IPOEKTHON U COIUANBHON e TeNbHOCTH

- TOTOBHOCTB K CAMOCTOSITEJIbHOMY IJTAHUPOBAHUIO U OCYIIECTBIEHUIO

- yueOHO¥ HesiTeTbHOCTH, OPraHn3anyy y4eOHOT0 COTPYIHIUYECTBA C IefarornIecKuMy paboTHUKaMU



- CBEPCTHHKAMH, K YYaCTHIO B IIOCTPOEHUN HHIUBUAYAILHON 00pa30BaTEIbHON TPAEKTOPUY;
[IpenmeTHEIE PE3YNbTATHL:

- ChopMupOBaHHOCTh YMEHUH [IJTAHUPOBATh U BHIIOTHATH XUMUYECKUN

- 9KCIIEPUMEHT B COOTBETCTBUY C IIPaBUIaMU TeXHUKY 0€30IIaCHOCTH IIpY o0palleHuy C BelllecTBaMU U
- TabopaTopHEIM 000PYLOBAHUEM; IPENCTABNIATL PE3YIbTATH XUMIUUECKOTO 3KCIIEPUMEHTa B hopMe

- 3aIIMCH ypaBHEHU! COOTBETCTBYIOIIUX PeaKIuil 1 GOopMyIupOBaTh BEIBOALI HA OCHOBE 3TUX

- Pe3yNIbTaToB

- ¢bOpMUpPOBAaHHOCTb YMEHUS aHAIN3UPOBATh XUMUIECKYI0 HHGOPMAIILIO,

- IOJTy4YaeMyIo U3 Pa3HBIX UCTOYHUKOB (CPELCTB MacCOBOM UHGpOpMaIuy, ceTb HTEPHET U Ipyrue);

- ChopMupOBAHHOCTE YMEHUH BHIABIATH XapaKTePHEIE IPU3HAKY U

- B3aMMOCBSI3b U3Y4UEHHEIX IOHATHH, IPUMEHATH COOTBETCTBYIOIINE TOHATUS IIPYU ONNUCAHUY CTPOEHUS

- CBOMCTB HEOPTaHUYECKUX U OPTAaHUYECKUX BELIECTB U UX IIPeBpAIlleHNi; BEIIBIATh B3aUMOCBS3b

- XUMUY€ECKUX 3HAHUU C MOHATUSMHU U IPENCTaBIeHUIMU OPYTUX €CTECTBEHHOHAYYHEIX IPEIMETOB;

- ChopMUpPOBAHHOCTD MPEICTABIIEHUM: 0 XUMUYECKON COCTABIISIONIEH

- €CTeCTBEHHOHAYYHOU KapTUHHEI MUPA, POJIY XUMUY B IO3HAHUY SIBJIEHUN IIPUPONH], B GOpPMUPOBaHUYI

- MBIIJIEHUS ¥ KYJIBTYPEL IUYHOCTH, ee GYHKIMOHATIBHOM rPaMOTHOCTH, HEOOXOOUMOM IS PEeLIeHNS

- IPAaKTU4YEeCKUX 3aJa4 U 9KOJIOTHYECKH OGOCHOBHHHOFO OTHOIIEHMHS K CBOEMY 300POBEIO U HpI/IpOHHOfI

- cpeme

- cOPMHUPOBAHHOCTb YMEHHUH COGII0OATh MMPABUIa 9KOTOTHIECKH

- menecoo0pa3HOTO MOBENEeHUS B OHITY UM TPYHOBOHM HesSITENBHOCTH B LESAX COXPAaHEHUS CBOETO
3I0POBbS

- ¥ OKpYyKarlel ITPUPONSHOM Cpefbl; YIUTHBATh OTaCHOCTb BO3[ENCTBYS Ha JKUBLIE OPraHU3MEL

- OIIPeieJIEeHHEIX BEIIEeCTB, IOHKMMasi CMEBICII ITIOKa3aTeJId npenenbﬂoﬁ I[OHyCTHMOfI KOHIIEHTPpaIluu

2. CTpyKTypa M cojepxKaHHe TUCIHIUIHHbI

2.1 O6beM TUCHUIUIMHBI B BHIbI Y4€0HOH PadoThI

Dopma o6yuerHs KonnuyecTBO 9yacoB
oo 30030
Kypc 1/ CemecTtp 1
00BbeM JTHCITHILTHHBI 34
B TOM YHCJIE:
AeKUuulU, ypoKu 16
n1abopamopHblie pabomel
npakmuyeckue 3aHAMUA 16
Koncynbsranun
CamocTosTenbHas paboTa 2
[TpoMeKyTOUYHAs aTTecTalus
VHauBHayanbHOE IPOEKTUPOBAHKE
®opMa NPOMEKYTOYHOH aTTeCTAllHH
Kypc 1 / Cemectp 2
00BbeM JTHCITHILTHHBI 38
B TOM YHCJIE:
AeKuulU, ypoKu 22
nabopamopHble pabombol 12
npakmuueckue 3aHamus
Koncynbranuu
CamocTosTenbHas paboTa 4
ITpoMexKyTOYHAs aTTecTalus
HunuBugyanbHOe TPOEKTUPOBAHKUE
dopMa NPOMEKYTOYHOH aTTeCTAlHH oudbdepeHIInPOBaHHEH 3a4eT




2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

00BeMm
HaunmeHoBaHue
CopepxkaHue yueOHOro MaTepHasia 4 popMbl OpraHu3anuy JesITeIbHOCTH 00yJaloImuXCcsi B
pa3[esioB H TeM
Jacax
ObuLas u Heop2aHUYeCKasl Xumusi
JTexuuu 16
I cemecTp 1. llepuonuuecKkud 3aKoH M IlepHoguyecKass CHCTeMa XMMHYECKHX 3j1eMeHTOB [I. H.|2

MenpeneeBa. OTKpHTHE IepUORUYECKOro 3akoHa. OTkphiThe [I. M. MeHpmeneeBbIM [leproauyeckoro 3akoHa.
Ilepuongudeckuil 3aKOH U CTpoeHUHe aToMa. M3otomsl. CoBpeMeHHOe NOHATHE XMUMUYECKOTO 3JeMeHTa.
3akoHOMepHOCTH ['. Mo3nu. CoBpeMeHHas HOpMyIrpOBKa [IEPHOANYECKOr0 3aKoHa. [lepronnyeckas cucreMa
U CTpOeHHe aToMa. OU3NYECKUNH CMBICITT IIOPAOKOBOr0O HOMEPa 3JIEMEeHTOB, HOMEPOB I'PYIIILI U IIepuona.
3HadeHHe IepUOAUYECKOro 3aKOHa U IePUOfUYeCKON CUCTeMbl XUMHUUecKux 3nmeMeHToB [I. Y. MeHneneesa
IJIS Pa3BUTHUS HAYKY U ITIOHUMAaHUS XMMUYECKON KaPTUHEL MUpa.

2.CtpoeHue BemecTBa. [[0HATHE 0 XUMUYECKON CBSI3U. TUIIBI XUMUYECKUX CBSI3€d: KOBaJIEHTHAs, HOHHAS,
MeTajnuyeckas U BomopofHasi. OCHOBHEIE ITapaMeTphl TUIIA CBSI3U: [JIMHA, IPOYHOCTh, YTOJ CBI3U UIIH
BaJIEHTHHIH yroi. [TONSPHOCTH CBSI3U U IOJSPHOCTH MOJIEKYNbl. CIoco6 mepeKphIBaHUS 3TEKTPOHHEIX
opbutaneit u kiaccupuKalus KOBaJIeHTHHIX CBS3el IO 3TOMYy HpU3HAKY: O- U IN-CBA3U. VOHHEIE
KPUCTAJIINYECKHE PEUIETKH U CBOMCTBA BEIIECTB C TAKMMH KPUCTaJIaMU. MeTannuyeckas XUMUYecKas
CBSI3b.

3. Ctpoenue aroMma. [InaHeTapHas Mopmenb atomMa J. Pesepboppa. Ctpoenue atoma mo H. Bopy.
CoBpeMeHHbEIe NIPENICTaBIEHUsS O CTPOEHUHM aToMa. JJIeKTpoHHas 00070Yyka aTOMOB. PacnpepeneHue
3JIEKTPOHOB 110 SHEPTEeTUYECKUM YPOBHSM, IIOLYPOBHSIM U OPOUTANIAM. JNEKTPOHHEIE KOHGUTYPALIY aTOMOB
XUMHYECKUX 31€MEHTOB.

4.Knaccsl HeOPraHMYeCKUX coegHHeHHH. Krnaccubukanus HeopraHHYECKHX BeuiecTB. IIpoCTHe U
coxHbIe BemecTBa. OKCUAEL, UX Knaccubukauus. [HaApoKCUabl (OCHOBAHUS, KHCIOPOACOAepKaIie KICIIOTH,
amdoTepusie runpokcunst). Kucnots, ux kKnaccudukanus. OcHoBaHUS, Ux Kinaccudukanus. Conu cpegHue,
KHCJIbIe, OCHOBHBIE M KOMIJIeKCHBIe. Kpaccubpukanus XMMHYECKHX peakKIUdl B OPraHUYECKOH H
HEOpraHN4eCcKOo! XUMUH.

5.PacTBopbl. [ToHSITHE 0 pacTBOpax. BaauMomeicTBre pacTBOPUTENS U PACTBOPEHHOro BemecTBa. Croco0b
BBIPaKEHHUs KOHIIEHTPAllUU PacTBOPOB: MaccoBasi OJII PaCTBOPEHHOTO BelleCTBa (NPOIeHTHAas), MONIIpHAs.
Teopusi 37IeKTPONUTUYECKON [UCCOUMAUMU. MeXxaHW3M JUCCOLMAlUU BEIeCTB C Pa3NUYHBIMU TUIAMHU
XUMHUYECKUX CBsi3el. CTeneHb 3JIeKTPOJIUTHYECKON Jucconuanuy U GakTopH ee 3aBUCUMOCTH. CUIbHBIE U
CpefHue 3JIeKTPOJIUTHL.

DY)

6. OKHCIINTEILHO-BOCCTAHOBHTE/IbHbIEe peaKIuu OKUC/IUTEIbHO-BOCCTAHOBUTENIbHEE peaknuu. CTeneHb
okucneHus. Boccranosurenu u oxkucnutenu. OKUCIIEHNE U BOCCTaHOBNIeHUe. BaxHeNnTne OKUCTUTENTN U
BOCCTAQHOBUTENIU. MeTOOB COCTaBNIEHUS YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX peakuuil. MeTon
3JIEKTPOHHOr0 OasiaHca. BiustHue cpefbl Ha IPOTEKAHUe OKMCIIUTEIbHO-BOCCTAHOBUTEJIBHEIX IIPOIIECCOB.

7 XuMHYeCKHe HCTOYHHKH TOKa. JJIeKTPOfIHbIe TOTEHNMAbl. JIeKTPOIN3 PacIyIaBOB ¥ BOLHBIX PACTBOPOB
9JIeKTPONIUTOB. [Iporecch, IPOUCXOAsIIe Ha KaTofe U aHOfe. YpaBHEHUS 3JeKTPOXUMHUYECKUX NIPOIeCCOB.
OJIeKTPONU3 BOLHBIX PACTBOPOB C MHEPTHHIMU 3nekTpopmaMu. Koppo3us mertannos. [IoHSITHe KOPPO3UU.
XuMuueckast KOppo3us. DIEeKTPOXUMUYecKas Koppo3usi. Croco0b! 3al[UTE METAJIJIOB OT KOPPO3UHU.

8. XuMHsA 371eMeHTOB. S-ODNeMeHTH. DP-ONeMeHTH. ['anoressl B npupofe. buonorunyeckas poib ranoreHos.
Conu yrompHOU ¥ KPeMHUEBHIX KHCJIOT, UX 3HAYeHUe U NpuMeHeHue. [Ipupogoobpasyomas pojib yriepofa
OJis KUBOM M KPeMHHUS IJIs HeXKWUBOU npupopsl. d-OmeMeHTH. X Gu3udecKue U XUMUIECKHE CBOMCTBA.
Haxox[eHHUe 3THX MeTaJjJoB B IPUPOMe, UX MOJNydeHHe U 3HaueHue. CoenuHeHHUs d-37IeMEHTOB C
pa3NUYHBIME CTEIICHSIMY OKHCIIEHHUS.

IIpakmuyecKue 3aHamMuA

[y
=)

HpaKTquCKoe 3aHsTue Nel PerneHnue 3amay Ha pa3nruyHbIe BUABI KOHIIEHTPAllUh PaCTBOPOB

IIpakTHyeckoe 3aHATHe No2 PelleHre ypaBHEHHM OKHCIUTENIbHO-BOCCTAHOBUTENIBHEIX PeaKIui

IIpakTHyeckoe 3aHsaTue Ne3 Penienne ypaBHeHUI 110 AUCCOLKAIMY BOOHBIX PACTBOPOB

HpaKTH‘JECKOG 3aHsiTue Nod Permenue ypaBHeHHfI II0 KJIaCCaM HeOPraHU4YEeCKUX BeIlleCTB

IIpakTHYecKoe 3aHATHE No5 PeleHne ypaBHEHUH MeTONOM MOJIEKYISIPHEIX opOuTanei

IIpakTHyeckoe 3aHsaTHe No 6 PeleHue 3amay4 Ha yCTAHOBJIEHNE MacCOBOM NOJIM XUMUYECKUX 3JIEMEHTOB

ITpakTHYecKoe 3aHsATHe No 7 PeleHue ypaBHEHUH Ha OIpefeNieHne aTOMHOM MacChl

IIpakTHyeckoe 3aHATHe No8 PelteHre MONEKyNIAPHEIX U HOHHBEIX YPaBHEHUN

CamocmosimenvHasa paboma ody4yaoULUXcsi
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1.Teopusi CTPOEHHsI OPraHHYECKHX COeIMHEHMH. TeopHs CTPOEHHS OPTaHHYECKUX COefUHeHHH A. M.
Bytneposa. CTpoeHre aToMa yrieposa. JNeKTPOHHOe 06/1ako U opbuTanis, s- ¥ p-opbutanu. KoBaneHTHas
XHMHU4YeCKas CBSI3b M ee Kiaaccudukauus 1mo crnocoby mepeKpriBaHHUS opOuTanei (0- ¥ H-CBI3HU).
Knaccnd)nxaunﬂ OpraHn4YeCKux COeHHHeHHﬁ. KJIaCCHd’JHKaLIHH OpraHru4YeCKuXx BeIlleCTB B 3aBUCUMOCTH OT
CTPOEHHUS yTIIEPORHON LEeIIH.

2.IlpepenbHbIe YIjIeBOJOPOABI. ['OMONOTMYECKHN pAN ankaHOB. [loHATHe 00 YriIeBOmOpOfAax.
HoMeHknaTypa ankaHOB U aJIKMJIbHBIX 3aMecTuTesnell. dusnyeckue CBOMCTBA ajlkaHOB. AJIKaHBI B IPUPOfeE.
XuMHUYeCKHEe CBOMCTBA ankaHoOB. O6/acTH NPUMeHEHUS ajlkaHOB. [IPOMEIIUIEHHBIE CIOCOOBI IIOIy4YeHHs
aJIKaHOB: [TOJIyYeHNe U3 IPUPONHEIX HCTOYHUKOB, KPEKUHT TapaGuHOB, NONTyYeHre CHHTETHYECKOr0 OeH3UHa,
rasuduKanus yris, THIPUPOBaHUE aJIKaHOB.

3.9TH/IeHOBBIe H JHEHOBBIE YIJIeBOAOPOABI . [OMONIOTHYECKUH DS alKkeHOB. JJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOEHHUE MOJIeKYJBl 3TUIeHa U alKeHoB. XMMHUYECKHe CBOWCTBa ajKeHOB.
OneKTPOGUNbHEN XapaKTep peakLUWuil, CKJIOHHOCTb K peakIUsIM NIPHUCOENUHEHUS, OKUCIIEHUS,
nonuMepu3anuu. [IpuMeHeHrue 3TUIIEHA U NpoNuieHa. IIpOMEINIEHHEE CIIOCO0b IONy4YeHUsT alKeHOB.
Peakmuu [eTHpPUPOBAHUS U KPEKUHTA aJIKeHOB. JIaGopaTOpHLIE CIIOCOOH! IONy4€eHHs alKeHOB. AKaiueHb.
TloHsATHe U KNacCUPUKAIUA NUEHOBHIX YITI€BOLOPOAOB II0 B3aUMHOMY DaCIOJIOKEHHUI0 KPaTHHIX CBSI3ed B
MOJIEKyJe.

4. AueTuieHOBBIe YIJIeBOZOPOABI. ApOMaTHYeCKHE YTIeBOLODPOAb I[IpuMeHeHHe aIeTUIeHOBHIX|
yriesopoponos. [TonuBuHunanerar. [lonydyerne ankueoB. [loydeHue aneTuIeHa NUPOIM30M MeTaHa U
KapOupHEIM MeTomoM. ['oMoONOruyecKu# psf ankuHOB. BeH30 Kak IpefCcTaBUTENb apeHoB. Pa3BuTue
IIPEMCTaBIEHNH O CTPOeHHHU OeH30J1a. XMMUYEeCKHe CBOMCTBA apEHOB.

DY)

5.IIpupogHbie HCTOYHHKH yrieBomoponoB. Hedrte. PekTudukanus HedpTH, 0OCHOBHEE (Qpakuuu ee
pasfieNeHus, WX UCIONIb30BaHUe. Bropuynas nmepepaboTka HedTenmpoayKToB. KpeKuHT HedTenpomyKTOB.
Pudopmunr HedTenpoaykToB. KagecTBo aBTOMOGUNIBbHOrO TomnuBa. OKTaHOBOe 4ucio. [IpHPOOHEIH U
MONYTHHY HepTAHOU ra3el. CpaBHeHHUE COCTaBa NPUPOJHOTO U NONYTHOIO ra3oB, UX IPaKTUYECKOe
ucnonb3osanue. KamenHsldl yrons. OCHOBHBIE HallpaBIeHUs UCIOJIb30BaHUSA KaMeHHOro yris. Kokcosanue
KaMEeHHOT0 yIJIs, BaKHelIe TPONYKTHl 9TOro Impolecca: KOKC, KaMeHHOYToJIbHasl CMOJIa, HafICMOJIbHas BOfia.

N

6.I'nppoKcHIBHBIe cOeguHeHHs1 CTpoeHNue U Knaccudukanus cnupros. Knaccudukanys CUPTOB IO TUILY
YIJ1eBOMOPOAHOTO pajuKasa, YUCIy THAPOKCHUIBHEIX IPYNN U TUIY aToMa yriepofa, CBS3aHHOIO C
TUOPOKCUIbHON rpynmoid. CrnocoOH MONyYeHHUS CIUPTOB. MHOTOQTOMHBIE CIOHUDPTH. M30oMepus u
HOMEHKJIaTypa NIPefCTaBUTeNEN IBYX- U TPEXaTOMHEIX CIUPTOB. PeHOJI. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE
crpoerue deHona. B3auMHOe BIUSHUAE apPOMATUYECKOT0 KOJIbIIa ¥ I'MAPOKCUIBHOM IPYIIIIEL.

N

7.Anbaerugbl © KeTOHbI. [OMOJIOTMYECKHE PSAMObl albOETH0B U KETOHOB. IIOHSITHE 0 KapOGOHUIBHBIX
COEOUHEHUIX. DJIEKTPOHHOE CTPOEHNE KapOOHUIBHON IPYNIIE. XUMUYECKIe CBOMCTBA albIeTUI0B U KETOHOB.
PeakuunoHHas CInoCOOHOCTh KapOOHUIBHEIX COefuHeHUM. [IpuMeHeHUHe U TMONy4YeHUe KapOOHUIBHBIX
coeguHeHMH. [IpuMeHeHNe aNboerua0B U KETOHOB B OBITY ¥ IIPOMBILIUIEHHOCTH. ANbAETUIE U KETOHH B
npupone (adupHbie Macia, hepoMonsl). [lonyyeHne KapOOHUIBHBIX COEUHEHUM OKHCIIEHUEeM CIIMPTOB,
TUpaTalnyel aJKUHOB, OKUCIIEHUEM YIIIeBOHOPOnoB. OTHeNbHEE IPENCTaBUTENIH aJIbIeTUI0B U KETOHOB.

8.KapOoHOBBIe KHCIOTBHI H HX NPOH3BOJAHBIe. ['0OMOJIOTHYECKUN DAL NMpefelbHEX OFHOOCHOBHEIX
KapOOHOBEIX KUCJIOT. [IoHATHE 0 KapOOHOBEIX KHCJIOTaX M WX Kinaccudukanus. XMMHYEeCKHe CBONCTBA
KapOOHOBEIX KHUCJIOT. PeakIuy, MIUTIOCTPUPYIOIINE KHUCIIOTHEIE CBOMCTBA M MX CPaBHEHHE CO CBOWCTBAMH
HeopraHu4YecKux KUcioT. Peakuun arepudukanuu. CrocoOr moymydeHns KapOOHOBEIX KHCIOT. OTAebHbIe
IIPe[iCTaBUTENN U UX 3HaueHue. OOuIMe CIOCOOH MONIy4eHHUs: OKUCICHNE alKaHOB, alKEHOB, IEPBUYHEIX
CIIHPTOB, aJIbAETUAOB. CII0OXKHEIE 9QUDHL.

9.VrieBoapl, aMHHBI, aMHHOKHCIOTHI, O0eKHu. [loHsiTue 06 yrieBomax. Kimaccubukanus yrieBomoB.
MoHO-, i¥- U IOJIMCaXapUOH, IPEACTaBUTENN KaXAoHM I'DYIIE yrieBomoB. MoHocaxapunbl. CTpoeHue u
ONTHYeCKass MU30MepHus MOHOCaxapumoB. ['I0K03a, CTpOEHUE ee MOJIeKyNb U (pu3nudeckue CBOUCTBA.
Taytomepusi. IIeHTO3kl. Pub03a u ge30kKcupub03a Kak MPefCTAaBUTENH ajlbloNeHTo3. CTpoeHre MOJIEKYIL.
CrpoeHue nucaxapumoB. CTpoeHHe U XUMHUYeCKHe CBOMCTBa caxapo3kl. JIakTo3a U MalbTO3a KaK U30MepPH
caxapo3sl. O6Iiee CTPoeHMe MOJTHCAaXapU0B.

10. BuonoruyecKH aKTHBHbI€ COeJHHEHHsi. XUMHS B XU3HU oOmecTBa. PepMeHTH. [loHATHE O
dbepMeHTax Kak 0 OMOIOTHYECKUX KaTalu3aTopax 6enKkoBoi mpuponsl. OCOOEHHOCTH CTPOEHUS U CBOWCTB B
CpPaBHEHUM C HEOPTaHWYeCKUMH KaTanu3atropaMy. ButamuHsl. [ToHsATHe 0 BuTaMuHax. Ux Kiaccudukauus u
obo3Hauenue. Hopma notpebneHus BUTaMUHOB. BogopacTBopuMEle (Ha puMepe BUTaMUHOB C, rpynnsl B u
P) u XKupopacTBOpuMHEe (Ha mpuMmepe BUTaMUHOB A, D u E). ABUTAaMUHO3b], TUNEPBUTAMUHO3E U
TUIOBUTAMHUHO3E, UX NpodunakTuka. [opMoHEL. [IoOHATHE O TOpPMOHAX KaK OHOJIOTMYECKH AKTHUBHEIX
BEIECTBaX, BHIIONHAOUINX S3HTOKPUHHYIO PETYIIALNI0 XKU3HEIeATeIbHOCTA OPraHu3MOB.

11. XuMusi B IPOMBIIIEHHOCTH. XUMUsI U IPOU3BOLCTBO. XUMUUYECKAsI IPOMBILIIEHHOCTh U XUMUYECKUE
TEXHOJIOTUY. XUMHUSL B CEJIbCKOM X03SICTBE. XUMHU3ALHUs CeIbCKOT0 X03SHCTBA U € HalpaBIeHus. XUMUs 1
9KOyorusi. XMMUYECKOe 3arps3HeHUue OKpyxaiomed cpembl. OxpaHa TUAPOCOEPH OT XUMUYECKOTO
3arpsi3HeHust. XUMUS U I0BCEJHEBHAs XU3Hb YesIoBeKa. [loMalnHsIs anTeka. MOMLIMe U YUCTSIUE CPEACTBA.
CpenctBa 60pEOH! ¢ GEITOBEIMU HACEKOMBIMH.

JIabopamopHble pabomol

J'IaﬁopaTopHaﬂ paﬁm‘a Nel I/I3y‘{eHI/Ie OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB U HOMEHKJIATyPhI

JIabopaTopHast pabota Ne2 CBoWCTBa PACTBOPOB 3JIEKTPONUTOB

JIabopaTopHasi pa6ota Ne3 VccrnenoBaHue nporecca 3JIeKTPONK3a BOOHEIX PACTBOPOB 37€KTPOJIUTOB

JIabopaTopHasi pa6ota Ned OGHapyKeHNe HeIPeNebHEX COeIUHEeHNIN B KEPOCHHE, CKUIIIape

JIaGopaTopHasi paGora N5 AHanu3 BOCCTAHOBUTEJIBHEIX CBOMCTB aJIbETUI0B

JIabopaTopHasi pabota Ne6 l3ydyeHue XMMUYECKUX CBOUCTB YKCYCHON KHUCIIOTHI

CaMocTosITeIbHasi padoTa 00yJaloIUXCsi
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IIpomexyTouyHas arTecTanus B popme muddepeHINPOBaHHOIO 3a49eTa
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3 MaTepHuaIbHO-TEXHHYECKOe H YIeOHO-MeToquYecKoe odecnedyeHrne TUCIUIITHHBI (MOIYJIsT)

3.1 CnenuajabHbIE MOMENIEHUS IS pearTn3aliii NporpaMmMsbl

[ns peanu3anuy IPorpaMMEl y4eOHOM OUCIUIIIMHEL TOJIXKHEL OBITh IIPEeIYyCMOTPEHE

KabuneT xumuu Ne5527 ¢ nabopaTopueit 1 1abopaHTCKOM KOMHATOM, YIOBIETBOPSIOIINE TpeOOBaHUAM
CaHUTAPHO-3MUIEMHUOJIOTHYECKIX ITpaBuil 1 HopMaTHBoB (CanlluH 2.4.2 Ne 178-02) u oCHaIIlEeHHBIE THIIOBEIM
000PyIOBaHUEM.

ITepedyeHb OCHOBHOTO 060PYOBAaHUS ¥ TEXHUYECKUX CPENCTB 0OyUEHHUS: [OCKA; TOCAI0YHEIE MECTa 10
KOJIM4eCTBY 00ydarommxcs; pabodyee MeCTO IpelofaBaTelIs; PaCXOOHEIE MaTePHaIbl; MHOTO(YHKIIMOHATbHBIN
KOMIIJIEKC IIPeIofiaBaTesis; HarsgHbe 10co0us; nHGOPMAIMOHHO-KOMMYHUKATUBHEIE CPEICTBA

CrenuanbHoe ITOMeleHne Il CAMOCTOSITEIbHOM U BOCIUTATEIbHOM paboTsl Ne 1211

[TepeyeHL OCHOBHOI'O 000PYLOBAHUS U TEXHUYECKUX CPENCTB 00y4YeHus: cliellnanu3upoBantas Mebeb
(cTONMHEL ¥ CTyNbs); IPOEKTOP, 9KpaH HACTEHHHN MOTOPHU30BAHHBIM, PacXONHEE MaTepHUasbl, KOMIJIEKT
JIMIIEH3UOHHOT0 U CBOGOHO PACIPOCTPAHSIEMOI0 IIPOIrPAMMHOT0 06€CIIeYe NS, B TOM YHCJIe OTeYeCTBEHHOTO
IIPOM3BOLCTBA, KOMIIBIOTEPHAS TEXHUKA C BO3MOXKHOCTHIO IIONKITIOYEHNS K CeTH «IHTepHeT» U 00ecnedeHueM
HOCTYIIa B 9JIEKTPOHHYI0 HH(GOPMaunoHHO-00pa3oBaTenbHy0 cpeny KyaI'TY.

Cnenuansuoe nomemenue Ne 3301 mpepcraBnseT co6oi moMelmeHWe OJIS OpraHU3aALUU
CaMOCTOSITEJIFHOM ¥ BOCIUTATENIbHON PabOoTHL.

[TepeueHb OCHOBHOI'O 00OPYIOBaHUS U TEXHUYECKUX CPeNCTB 00y4eHUS: IOCALOYHbE MecTa OJIs
0o0y4armmuxcsd, pacXogHble MaTepuasbl, KOMIJIEKT JUIEH3UMOHHOTO U CBOOONHO PacHpOCTPaHIeMOro
IIporpaMMHOro o0ecliedyeHus, B TOM 4HCIle 0Te4eCTBEHHOTO IIPOU3BOMICTBA, KOMIILIOTEPEI, C BO3MOXKHOCTHIO
IIOJKITIOUEHNS K MHPOPMAIXOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu «HTEpHET» U ofecliedeHreM [OCTYIa B
3JIeKTPOHHYIO HHG)OPMAI[MOHHO-00pa30BaTeNnbHy0 cpeay Ky3I'TY.

3.2 UadopManuoHHOE 00ecIeYeHHE peaTn3alui MPOrPaMMbI

3.2.1 OcHoBHas nIUTEpaTypa

1. T'abpuensan, O. C. Xumus. 10-i knacc. ba3oBuit yposeHns : yuebuuk / O. C. 'abpuensys, U. T.
Octpoymos, C. A. CnamgkoB. - 7-e u3f., crep. - Mocksa : [IpocBemenue, 2025. - 129 ¢. - ISBN 978-5-09-
124953-8. - Tekct : anekTpouHst. - URL: https://znanium.ru/catalog/product/2202349 (maTa obpalleHus:
27.03.2026). - PexkuM gocTyIa: 0 MOAMIKCKE.

2. T'abpuensu, O. C. Xumus. 11-i knacc. Ba3oBwiit ypoBeHs : yuebuuk / O. C. I'abpuensu, U. T.
Octpoymos, C. A. CnagkoB. — 6-e usfm., ctep. — Mocksa : [Ipocsemenue, 2024, — 127, [1] c. : un. — ISBN

978-5-09-112177-3. - TekcT : anmekTpoHHb#. - URL: https://znanium.ru/catalog/product/2157262 (mata
obparmenust: 27.03.2026)

3.2.2 lonojHUTE/IbHAsA IUTEpaTypa

1. One#tnukoB, H. H. XuMusi. aArOpUTMBl PELIEHUS 3afayd U TeCTH: y4yebHOe mocobue mmst CIIO /
OnetinukoB H. H., Mypassesa I'. I1.. - 3-e usg., ucnp. u gom. - Mocksa : FOpait, 2025. - 249 c. - ISBN 978-5-
9916-9665-4. - URL: https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-562542 (maTta
obpamenusi: 11.02.2026). - TeKCT : 37EeKTPOHHBIH.

2. Pocun, Y. B. Xumus.: yue6HuK u npaktukyMm uisg CIIO / Pocun Y. B., Tomuna JI. [I., Conosees C. H..
- Mocksa : HOpaiTt, 2025. - 328 c. - ISBN 978-5-534-02484-5. - URL: https://urait.ru/book/himiya-580187
(mata obpamenus: 11.02.2026). - TEKCT : 97TeKTPOHHBIMH.

3. Xumusi. 3afayHuK.: yae6Hoe mocobue famns CITIO / [Topg obul. pen. ®ameera I'.H.. - Mockga : FOpatiir,
2025. - 238 c. - ISBN 978-5-9916-7786-8. - URL: https://urait.ru/book/himiya-zadachnik-561902 (maTa
obparmmenusi: 11.02.2026). - TeKCT : 37IeKTPOHHEI.

4. 3aines, O. C. Xumusi. 1a00paTOPHEIM IPAKTUKYM U COOPHUK 3afad.: yuebHoe mocobue mns CITO /
3aune O. C.. - MockBa : FKOpa#ur, 2025. - 202 ¢c. - ISBN 978-5-9916-8746-1. - URL:
https://urait.ru/book/himiya-laboratornyy-praktikum-i-shornik-zadach-562277 (mata o6parmenus: 11.02.2026).
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- TeKCT : 37TIeKTPOHHBIH.

5. labpuenss, O. C. Xumus oyis Tpodeccuit U CelnaabHOCTEN TEXHUIECKOTO IPOoduis : yuebHUK ois
CTymeHTOB oOpa3oBaTenbHEIX yupexmaenuit CIIO Ha 6a3e OCHOBHOTO 06Iero o6pa3oBaHUs C MOTyYeHUEM
cpemHero obiero oopa3oBanus / O. C. 'abpuensH, U. I'. Octpoymos. - 10-e u3n. - Mocksa : Akagemusi, 2022.
- 272 c. - (IlpodeccuonanbHoe obpa3oBanue : O6meobpa3oBaTeNbHEE OUCUUIMIUHEI). - TEeKCT :
HETOCPEeNCTBEHHBIH.

6. Arpoxumus : MeTogudecKue ykKalaHus / cocrasutenu M. B. MBanosa, I1.A. ConmgaToB. — moc.
KapaBaeBo : KI'CXA, 2020. — 42 ¢. — TeKCT : 3MeKTPOHHEIH // JIaHb : 3IeKTPOHHO-0MOIMOTeYHAsT CHCTEMA. —
URL: https://e.lanbook.com/book/171607 (mata ob6pamenusi: 11.02.2026). — Pexum gocTyma: Ojisi aBTOPHU3.
TI0Tb30BaTeNEeN.

7. Arpoxumus : yue6Ho-MeTogudeckoe nocobue / U. A. Bobperko, H. B. 'oman, M. A. Cknsposa [u
op.]. — Omck : Omckuii T'AY, 2022. — 159 ¢. — ISBN 978-5-907507-45-6. — TeKCT : 9MeKTPOHHEI#H // JIaHb :
3N1eKTpoHHO-6ubnuoTeynas cucrtemMa. — URL: https://e.lanbook.com/book/221759 (maTa obpalueHus:
11.02.2026). — Pexum pmocTyna: A7 aBTOPU3. IIOJIb30BATENIEH.

8. Mawmees, B. B. Arpoxumus : yueOHO-MeTOgu4YecKoe mocobue / B. B. MameeB. — BpsiHCK : BpsHCKU#
TAY, 2022. — 70 ¢. — TekcCT : 37eKTPOHHHY // JlaHb : 9NEeKTPOHHO-OuONMuoTeyHas cucrema. — URL:
https://e.lanbook.com/book/304847 (mata obpamenus: 11.02.2026). — PexuM mocTyma: OIS aBTOPH3.
TI0Th30BaTeNEeN.

3.2.3 MeTonuuyeckasi JTUTEpaTypa

1. XumMusd : MeToguuecKue MaTepuasl K IPAKTUYEeCKUM 3aHATUSIM ¥ CAMOCTOSITeNIbHOU paboTe mis
ctymenToB 1 Kypca Bcex crneruanbrocTed CIIO / Ky30acckuii TOCyHapCTBEHHBIN TEXHUUECKUH YHUBEPCUTET
uM. T. @, ['opbaueBa ; Kabengpa Teopuu u METOOUKH MPOPECCHOHANBHOTO 00pa30BaHus, COCTAaBUTENM: E. A,
VBneBa, B. 9. CypoBas. - Kemeposo : Ky3I'Ty, 2025. - 1 da#in (612 K6). - URL:
http://library.kuzstu.ru/meto.php?n=10967 (mata oOpamenus: 11.02.2026). - TeKCT : 3MeKTPOHHEIH.

2. XuMus : MeTOOUYeCKHe yKa3aHus K mabopaTopHBIM paboTam [Ans CTygeHTOB 1 Kypca Bcex
crnenuanbHOCcTed CITO ounoit GopMmer o0yuenusi / Ky3bacckuit TOCyIapCTBEHHbIM TEXHUYECKUN YHUBEPCUTET
uM. T. ®. I'opbauesa ; Kadbenpa Teopuu u MeTomuku npodeccroHanbHOr0 00pa30BaHUs, COCTABUTENN:
coctaButenu E. A. MBmeBa, B. 3. CypoBas. - Kemeposo : Ky3I'TY, 2025. - 1 ¢aiin (1463 K6). - URL:

http://library kuzstu.ru/meto.php?n=10937 (maTa obpamenus: 11.02.2026). - TEKCT : 37IeKTPOHHHIH.

3.2.4 inTepHET pecypcChl

1. Epunas komnekuus 1{udpoBrx 06pa3oBaTeIbHEX PECYPCOB [DIEKTPOHHEIN
pecypc]. - Pexum moctyma: http://school-collection.edu.ru/, cBo6ogHEIH. - 3ari. ¢ 9KpaHa.
2. Engunaoe okHO mocTyma K UHGOPMAIMOHHEIM pecypcaM [IeKTpoHHEH pecypc].
- PexxuM mocTyma: http://window.edu.ru/, cBo6ogHEI#. - 3ar. ¢ 9KpaHa.
3. ®emepabHbIN IEHTP HHPOPMALMOHHO-00Pa30BaTEIBHEIX PECYPCOB
[3nexTponnki pecypcl. - Pexxum moctyma: http://fcior.edu.ru/, cBo6omusrii. - 3ar. ¢ 3KpaHa.
4. XuMUuKY 1 XUMUS [ONIeKTPOHHEIM pecypc] : KypHall XUMUKOB-9HTY3UaCTOB. - PexXuM mocTyma:
http://chemistry-chemists.com/, cBobopHEL. - 3ary. ¢ 3KpaHa.
5. Xumust [DnMeKTPOHHBIM pecypc] : yueOHO-MeTOOUYECKUH XKypHa AT YIUTEIeH XUMUU U
ectecTBo3Hauus / U3gaTensckuii joM «IlepBoe ceHTAOpsi». - Pexxum mocTyma:
http://him.1september.ru/,
CBOOOMHEIH. - 3ary. ¢ 9KpaHa.
6. Xumusi B mKoJie [INeKTPOHHEIN pecypc] : HayYHO-TeOPeTUYeCKUN U METOOUYECKUH KypHaJl. -
Pexum
pocTyma: http://www.hvsh.ru/, ceo6omHsIii. - 3ary. ¢ 9KpaHa.
7. XuMuS U XU3HD [ONIeKTPOHHHIY pecypc] : Hay4yHO-IOMyIIpHEN KypHal. - Pexum gocTtyna:
http://www.hij.ru/, cBoGomHbI. - 3ary. ¢ 3KpaHa.

4, OpraHd3anusi CaMOCTOSITeTbHOH PadoThHI 00yYarOIIHXCS

CaMocrTosiTenbHas paboTa 06y4aloIIUXCs OCYLIECTBNIsIeTCS B 06beMe, YCTaHOBIEHHOM B pasmerne 2
HACTOSINIEeH MPOrPaMMbl AUCIUILIAHEL (MOOYIIS).

Ons caMoOCTOSITENbHOW pabOTH 00yYalIMUXCS HPEedyCMOTPEHHl CIeIuajbHEE IIOMEIIEHHS,
OCHAIlEHHLIE KOMIIBIOTEPHOHM TEXHHKOM C BO3MOXKHOCTLIO MONKIIOYEHHS K HHOOPMAIMOHHO-
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TEJIEKOMMYHUKAIIMOHHON ceTn "WHTepHeT" ¢ ofecredyeHNeM [OCTyIa B 3JIEKTPOHHYI0 MH(GOPMAIMOHHO-
obpa3oBaTenbHy0 cpeny Ky3I['TY.

5. ®OH/I ONEHOYHBIX CPEICTB [Isi MPOBENEeHHsI TEKYIIero KOHTPOJIsi, IPOMeXkXyTOYHOH
aTTeCcTalnuy 00yYaIOIIUXCs 110 JUCHUIUTHHE

5.1 ITacopt ¢doHAA OLEHOYHBIX CPECTB

Ne

HaumeHnoBaHuE
pa3genos
OUCIUTIIUHE

ComepxXxaHue
(TeMEBI) pa3mena

Konm
KOMIIeTEHIITUHN

3HaHUS, YMEeHUS, IPaKTUYEeCKUH OIIHIT,
HeoOxoguMmbie nOnsg GOPMHPOBAHUS
COOTBETCTBYIOIIEH KOMIIETEHI[MH

dopMa Tekymero
KOHTPONSA 3HAHUH,

YVMEeHUuH,

IIPAKTAYECKOr'0 OIIBITAQ,

HeoOXOOUMBEX

bopmMupoBaHud
COOTBETCTBYyIOIEH

KOMIIETEHIUH

Os




Pazpgen
OO1ast XuMust

1.

Tema 1.
Heopraruueckas
xumusa Tema 2.
OpraHudyeckas
XUMUSA

OK 01, OK02,
OK 03, OK 04,
OK 07

JINYHOCTHBIE PE3YNIbTATHL:

-F'oTOBHOCTP K C€aMOpPa3BUTHIO,
CaMOCTOSITENbHOCTH u
camoomnpeneneHuio;-Hanuune MoTHBALMY
K 00y4YEeHHIO ¥ TMYHOCTHOMY Pa3BUTHIO.
MeTanpenMeTHEIEe PE3YIbTATHL:
-OcBOeHHEHE 00yYanImUMUCSH
MeXIpDEeAMeTHEE TNOHATUSA U
yHUBepCcalbHble y4yeOHbEe HENUCTBUS
(perynsaTuBHEHE, II03HaBaTEeNbHEE,
KOMMYHUKATHUBHEIE)

-ClIoCOOHOCTh HX MHCIONb30BaHUS B
TI03HaBaTEJIbHOU U COLMANbHOU IPAKTHUKE;
-TOTOBHOCTh K CaMOCTOSATENILHOMY]
NJIaHUPOBAHUIO U OCYI[ECTBIEHUIO
yueOHON MHeATeNbHOCTH, OpraHU3aluyu
yuyeOHOT0 COTPYZHHUYEeCTBA C
nmefaroruyeckuMu pabOTHUKAMHU U
CBEPCTHUKAMH, K YIaCTHUIO B IOCTPOEHUU
WHAUBUAYyalbHOM  06pa3oBaTeNbHOH
TPAeKTOPUU

[TpenMeTHEIE PE3YIBTATHL:
chopMUPOBAaHHOCTh YMEHUI MIaHUPOBATh
¥ BBIIOJIHATH XUMUYECKUN SKCIIEPUMEHT B
COOTBETCTBUHM C IIPaBUIaMU TeXHUKU
6e3onacHocTH npu obpalleHUU C
BellecTBaMu ¥ J1a6OPaTOPHEM
0600pynOBaHUEM; NIpPEefCTABASATH
Pe3yNbTaTH XUMHUYEeCKOr0 3KCIepUMeHTa
B ¢GopMe 3amucu ypaBHeHU#
COOTBETCTBYHIUX peaKNuid u
(bopMynupoBaTh BEIBOOH Ha OCHOBE 3THUX

pe3yJIbTaToB;
cChOpPMHUDPOBAHHOCTH YyMeHUsd
aHalU3UpOBaTh XUMHUYECKYIO

rHGOPMAINIO, ONYYaeMyl0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MacCCOBOH
uHpopmanuu, cetTh UHTEPHET U OpyTHe);
ChopMUPOBAHHOCTh YMEHHUU BHISIBIISATH
XapakTepHEle IPU3HAKU W B3aUMOCBI3b
U3Y4YEeHHBIX TOHATHHA, TNPUMEHATH
COOTBETCTBYIOLIME IIOHATHUS IIPY ONUCAHUY
CTPOEHUs U CBOMCTB HEOPraHUYEeCKUX U
OpraHMYeCKHUX BeleCcTB U UX
npeBpalleHul; BHABIATH B3aMMOCBS3b
XUMUYECKUX 3HAHUM C HNOHATUAMHU U
NpenCTaBIEHUSIMHU apyrux
€CTEeCTBEHHOHAYYHHX IPEfMETOB;
ChopMHUPOBAHHOCTh NPENCTABICHUU: O
XAMHUUYECKOH cocTaBugomen
€CTECTBEHHOHAY4YHO! KapTUHH MUDA,
ponu XUMHUU B MO3HAHHUU SBIEHUU
IPUPOLEL, B GOPMUPOBAHUN MEIIIIEHUS U
KYJIbTYPHL TUYHOCTH, €€ QYHKIMOHATbHOU
rPaMOTHOCTH, HeOOXOOUMOH [ PEIIEHUS
NPaKTUYECKUX 3afayd U 9KOJIOTHUYECKHU
060CHOBAHHOTO OTHOILIEHUS K CBOEMY)
3[I0POBBI0 U NIPUPOIHOM Cpene;
chOpPMHUPOBAHHOCTh YMeHHHE COOGMIOmATh
TIpaBuUla 9KOJIOTUYECKH 11e71eco00pa3Horo
nmoBefeHUS B OHTY U TPYLOBOH
DesTeNIbBHOCTH B LIEJISIX COXPaHEHUs CBOETO
300POBbS M OKpyXKalolled NPUPORHOH
Cpenk; YYUTHBATH ONACHOCTBH
BO3LEMCTBUS Ha XUBHE OPraHU3ME
OTIpefle/IeHHbIX BEIeCTB, IOHUMas CMBICT
moKa3aTefd IpefeNbHON HONMYyCTUMOH
KOHILIEHTPALUHY;

Ycram# AU
IUCbMEHHHEH OIpOC.
[IpakTryeckue paboTH.
JTaGopaTopHbie PaGOTHL.




5.2 TumnoBsle KOHTPOJIbHBIE 3aJaHHs UJIX HHbIE€ MaTepPHaJIbI

5.2.1 OneHouyHbI€e CpeICcTBa IIPHU TeKyleM KOHTPOJIe

Texymuit KOHTpPONb OymeT 3aKJI0YaThCsd B Ompoce 00y4alomuxcs IO KOHTPOJBLHEIM BOIIPOCAM
OUCLUIIIKHE "XuMUs", IpoBepKe IpakKTUYeCKUx paboT ¥ 0T4eToB o 1abopaTopHEIM paboTaM.
ITpumepHblii nepevyeHb KOHMPOAbHbIX 80NPOCOS.
1. CocTaBUTh 37EKTPOHHYIO U 3JIEKTPOHHO-TPaduIecKyo GOpMysE aToMa 3JIeMeHTa C IOPSAKOBLIM
HoMepoM 21. YKa3aTh BaJleHTHEIE 9JIEKTPOHHEL. K KaKOMy CeMeNCTBY OTHOCUTCS 3JIEMEHT?
2. Hanucate 37eKTPOHHEIE QOPMYJIE HOHOB Sn2+ u S2 . SNeKTPOHHEIM KOHGUTYpPalUIM KaKux
HeUTPaIbHEIX aTOMOB COOTBETCTBYIOT 3TH (POPMYJIEI?
3. Yka3aTh TUI XUMU4YeCKoU cBsa3u B Momnekynax H2 , [2, HI, Nal. [IpuBectu cxeMy IiepeKphlBaHUS
3JIEKTPOHHEIX 0071aKOB U HallpaBJieHNe CMelleHUs 3J1eKTPOHHOM IIJIOTHOCTH.
4. TTopbepuTe KaTONHOE ¥ aHOTHOE MOKPHITUA 1151 KoOanbTa. OOBICHUTE CBOM BEIOOD.
5. [laiiTe ompefneieHre KOPPO3UU MeTaJIIOB.
6. OCHOBHEIE BUOLI KOPPO3UH METAJIIOB.
7. OT KakuxX (paKTOPOB 3aBUCUT CKOPOCTb KOPPO3UU METAaJIIOB.
8. [IpuBenuTe MpUMEP MeTasjia, ClIOCOOHOT0 MACCUBUPOBATHCS.
9. MeToms! 60PBEOBI C KOPPO3KWEH METAIIOB.
10. B yeM oT/IMYMe KATONHBLIX ¥ @HOOHBIX METAJUINYECKUX IOKPLITUH.
11. JlerupoBaHue MeTaJIOB.
12. UarubupoBaHue KOPPO3UH.
13. JaliTe onpeneneHue 3IeKTPOIN3a PaCTBOPOB.
14. YkaxuTe, KaKue MPOLECCH IIPOTEeKaloT Ha KaTOoe U aHOde, KaK OHY 3apsKeHHI.
15. Yro Takoe nongpusanus. [loTeHnran pa3nokeHus U IepeHanpIKeHus.
ITpu mpoBefeHUH OIpoca KaxagoMy obydaromeMycst 6yaeT 3agaHo 3 BOIIPOCA Ha KOTOPHIE OHU [OJIKHEI
IaTh OTBETHL.
Kputepuu ouenuBanus:
- 90-100 6anmoB - Ipu MPaBUJILHOM ¥ ITOJTHOM OTBETE Ha TPY BOIPOCA;
- 80-89 GanoB - mpu MPaBUILHOM ¥ TIOJTHOM OTBETE Ha [ABa BOMPOCA;
- 60-79 6amIoB - IpU IPABUILHOM ¥ HEMOJIHOM OTBETE HA IBa WJIM IPABUILHOM U MOJIHOM OTBETE HA
OJVH U3 BOIIPOCOB ¥ YAaCTUYHOM OTBETE Ha OCTAJIbHEIE;
- 0-59 6anoB - mIPY IPABUIBHOM M HEIIOJIHOM OTBETE TOJIBKO Ha OJUH M3 BONPOCOB, IIPU OTCYTCTBUU
TIpaBUJILHEIX OTBETOB Ha BOIIPOCHL.
[lxana onieHUBaHUS
Konugectso 6amnos|0-59(60-79(80-89(90-100
[MTkarna oneHUBaHUsI|2 3 4 5

JlabopamopHvie padbomul.

JlabopaTopHEEe paboOTH NPUBENEHH B METOOUYECKHUX YKa3zaHUAX K jtabopaTopHEIM paboTram mo
OUCIIUIINIAHE «XUMHUS».

ITo ma6opaTopHBIM paboTaM MPeACTaBISIETCS OTYET

OT4eT JOJIKeH ComepkKaTh:

1. Ha3BaHue pabOTHI.

2. lTenb mabGopaToOpPHOM pabOTHI.

3. 3anuch MaHHBIX OIBITA.

4. YpaBHEHUS IPOTEKAIIUX XUMUYECKIX PeaKIui.

5. OcHOBHBIE pacueTHEE HOPMYIIEL.

6. 'paduxy, Tabnuirs - ecnu TpedyeTcs 10 3agaHuIo.

7. HaOmtoneHus U BLIBOOEL.

Kputepuu oneHUBaHUS:

- 90-100 GanoB - IpY BHIIOJIHEHWH BCEX NMYHKTOB B MONTHOM 00BéMe, 6e3 omubOK; CAelaHb
TIPaBUJIbHLIE BBIBOMIHI;

- 80-89 6anyoB - mpu BHIIOJIHEHWH BCEX IIYHKTOB B IOJTHOM 00BbEME, HO [OMIYIIEeHH He3HAYUTEIbHEIE
ounOKHU B pacyeTax He BIUSIONINE Ha BRIBOL;



- 60-79 6asIoB - pH BEIIOJIHEHUK BCEX TYHKTOB B IIOJIHOM 00BEME, HO B pacyeTax HOMYIIEeHH OUINOKH,
BITUSIIOIINE Ha BEIBOL;

- 0-59 6annoB - mpu 0HOPMIIEHUH PA3[EJIOB B HETTOITHOM 00BEME.
IlIkasna oIleHUBaHUS

KonmuuectBo 6amnos|0-59|60-79(80-89/90-100
[ITxana oneHUBaHUA|2 3 4 5

[TpuMepH! TpakTUYeCcKuX paboT
Tema : Knaccel HeopraHu4eCcKUx COefUHEHUN.
1)Ha3oBuTe coequHEHUS U ONPeNeNIUTe KIacC HeOPraHn4eCKUX BellleCTB:
Zn(NO3 )2, AlI(OH)3, Na20, H2S04 , Na[Al(OH)4 (H20)2 ], NaHSO4 , CO2 , CrOHSO4 , K3As04 ,
(NH4 )2 [PtCl4 ], NaH2SbO4 , K3 [Fe(CN)6 1, P205, Ca(HCO3 )2, Na3 [Co(CN)6 1.

2)HamuimmTe NOHHO-MOJIEKY/ISIPHOE YPaBHEeHNE PeaKInii:
Pb(NO3)2 + KI -
HCI + Na2CO3 -
3) 3. Hanuumure ypaBHeHUS IpeBpallleHUAN:

Na20 - NaOH - Na2S04

Mg - MgS04 - Mg(OH)2

Fe —» Fe203 - FeCl3
BaO - BaCl2 — Ba(NO3 )2
Ca - CaCl2 - Ca(OH)2

Tema OKUCIUTEIBHO - BOCCTaHOBUTENIBHEIE PeaKLIAU

1. CocraBbTe 3IEKTPOHHEIE YPAaBHEHUS ¥ MOAOepUTE KOIPOUINEHTH HOHHO-3JIEKTPOHHEIM METOZOM B
peakuuu:

KCIO3 + MnS0O4 + KOH - K2MnO4 + KCl1 + H20
Cd + KMnO4 + H2504 - CdSO4 + MnSO4 + K2S504 + H20

1. OmpepenuTte METOLOM 3JIEKTPOHHOTO OanaHca K03 (GUIMEHTH B YPaBHEHUSIX OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHEIX PEAKIIUH:

Zn + H2S0O4(xou1) = ZnS04 + SO2 + H20

1. 3. Kakoii n0H BHITIONTHSIET POJIb OKUCIIUTEJIA, BOCCTAHOBUTEIIA B BHIIIE YKAa3aHHBIX peaKI_II/IHX?

Kputepuu oneHuBaHUS:
-90-100 6annoB - Mp¥ MPaBUIILHOM PEIIEHUY TPeX 3afaHuM;

- 80-89 6anoB - TpY MPABUJILHOM PEIIeHUH ABYX ¥ HEIOIHOM PEIleHUU TPEThero 3alaHus;

- 60-79 Ganna - Mpu TPaBUILHOM PEIIeHNH OJHOTO M HEMOTHOM pPeIlleHHH BTOPOTO U TPETHEro
3aJaHus;

- 0-59 Gasnna - mpu IPaBUIPHOM PEIIEHUH TOIBKO OMHOTO 3afaHUs WU IIPU OTCYTCTBUU NPABUIIBHOTO
pellleHus Ha BCe 3a0aHus

[Tkarna oneHUBaHUA
Komnmuectso 6amnos|0-59(60-79|80-89|90-100
[IIxana oneHWBaHUS|2 3 4 5

5.2.2 OneHoOYHbIE CPeCTBA MPH MPOMEXKYTOYHON aTTeCTalluu

[TpomexyTouyHas aTTecTauus 00y4alOUIUXCSA M0 OUCHUININHEe "Xumusa' ABiseTcs 00s13aTeNIbHOM.
dopMoll mPOMEXKYTOUHOU aTTecTanuu gBigeTcd NubbepeHUNPOBAHHHIY 3adeT, B IIPOLiecce KOTOPOTO
omnpepensercs chopMUPOBaHHOCTh 0003HAYEHHEIX B pabouell mporpaMMe KOMIETEHITUH.

Bomnpocs kK fubbepeHIPOBAaHHOMY 3a4eTy

1. Ilepuoguueckas cucrteMma sneMeHTOB [1.M1. MenpeneeBa. [lepuopguyeckuin 3akoH. CTpyKTypa
nepuonudeckoi cucrteMu. [lepuopel. 'pynne. [lepuogudueckoe H3MeHEHUE CBOWUCTB 3JIEMEHTOB U
COeNVHEHUH: KUCJIOTHO-OCHOBHEIX U OKUCIIUTENIbHO-BOCCTAHOBUTEIILHEIX.

2. Knmacchl Heopranudeckux coeguHeHuid. [IpocThle u cimoxHbe BemecTBa. Okcugbl. OCHOBHEIE,
KUCJIOTHbIE U aMbOTepHEIE TUAPOKCUALL. Comu.



3. TUIBI XUMUYECKUX CBS3EH.

4. Xumuveckas KuHeTuka. CKOPOCTh XUMUUECKON PeaKIui.

5. 3aBUCUMOCTb CKOPOCTH XUMHUUECKOU peaknuyu oT TeMrnepaTypsl. [Ipasumo Baut-I'odda.

6. ®akTOpEH!, BIUAIOIIYE Ha CMelleHre XUMu4eckoro paBaoBecus. [Tpunnun Jle-llaTense.

7. XuMudeckad TepMoguHaMuKa. TepMonrHaMUiecKre IapaMeTphl. XapakTepucTuieckue QyHKIUH
COCTOSTHUS.

8. lucniepcHble cuCTEMEL. IMyIbcuu. CycneH3uu. KomnougHble pacTBOPHL.

9. OnekTponuTHYECKas AUCCOUHAIMs Bombl. MOHHOe NMpoOW3BedeHHE BOAH. BOOOPOAHBIN U
TUAPOKCUJIBHEIY ITOKa3aTenu. KUCI0THO-0CHOBHEIE HHOVUKATOPEL.

10. OKHCNIUTENbHO-BOCCTAaHOBUTENbHLE peakuuu. CTeneHb OKUCIEHUS. BOCCTAaHOBUTENU U
okucnutenu. OKHUCJIeHUe U BOCCTAHOBIIEHHUE.

11. Metannel. [TonoxkeHre MeTaJIOB B IePUOTUYECKON CUCTEME U 0COOEHHOCTH CTPOEHUS UX aTOMOB.
Obu1ue criocobbl MOMyYeHUsT METAJIIOB.

12. Kopposus metannos. [TorATHE KOppo3uu. XUMUYECKas KOPPO3Us. DJIEKTPOXUMHUYECKas KOPPO3Usl.
Crioco0F! 32U TH METAJIIOB OT KOPPO3UH.

13. HemeTtannsl. [TomoxkeHre HEMETAIOB B IlepHOgUYECKON CUCTEME, OCOOEHHOCTH CTPOEHUS UX
aTOMOB. JJIEKTPOOTPULIATENIbHOCTh. XUMUUECKNE CBOMCTBa HEMETAIIOB.

14. s-OnemenTH. Bomopon. Boma. OnemenTh [A-rpynnel. [lenouHble MeTalnw. I[IpupopHEble
COeMHEHNS HATPUS U Kajus, uxX 3HaueHue. dneMeHTHl [[A-rpynmer. Kanpuuit, ero nonyyenue, Gusndeckue u
XUMUYECKUe CBOUCTBA.

15. p-OnemenTs. AntoMuHuM. ['anoressl. ['amoress B npupoae. buonoruyeckas pojib rajoreHoB.
9neMeHTH VA-TPYIIIHL.

16. d-OnemeHTE. Memb, IMHK, XPOM, JKeJI€30, MapraHel KakK IPOCTHE BEIeCTBa, UX pu3ndyeckKue u
XUMUYECKHe CBOMCTBA.

17. Teopusi CTpoeHUS opraHudeckux coepguHeHuit A. M. Bytneposa. CTpoeHHe aToMa yriaepofa.
JNeKTPOHHOE 00J1aK0 ¥ OPOUTAIb, S- U P-OPOUTAIIH.

18. Knaccuduranus opranudeckux coepgunenuil. Homenknarypa [UPAC: mpunnunsl o6pa3oBaHus
Ha3BaHUU, CTAPUIMHCTBO QYHKUIMOHATIBHEIX I'PYII, uX o603HayeHue B npedukcax u cybhdrrcax Ha3BaHUU
OpraHWYeCKUX BeIleCTB.

19. Tomomoruyeckuii psif ankaHoB. [ToHsTHE 00 yrmeBogoponax. HoMeHKIaTypa ankaHOB U aTKUTBHBIX
3aMecTtuTenen. ®u3ndeckue CBOMCTBA alKaHOB. ATKaHH B IPUPOAe. XMMUUYECKHNE CBOMCTBA alKaHOB.

20. TIpOMEIIITIEHHBIE CTIOCOOE! MTONMyYEeHHUST allKaHOB: MONTyUYeHe U3 MTPUPONHBIX HCTOYHUKOB, KPDEKUHT
napaduHOB, IOIyYeHNe CHHTETUYECKOTO OeH3MHA, ra3uduKaLus yriisi, THIPUPOBAHNE AJTKAHOB.

21. Tomonmoru4yeckuil psf ankuHOB. V3oMepus MexXKIacCoBas, yIIepPOGHOTO CKelleTa, IONI0XEeHUI
KpaTHOU CBs3U. Peakius 3eIUHCKOrO.

22. TlpuMeHeHUe alleTUJIEHOBHIX YINIeBOLOPOROB. IlonusuHunanertar. [lonydeHue anKuHOB.
[TonyyeHne aneTuiieHa NUPONU30M MeTaHa M KapOWOHHIM METOHOM.

23. F'omonoruueckuul psApn ankuHOB. Mueckuil psn apeHOB. beH30M KaK IpefCcTaBUTENb apeHOB.
Pa3BuTHe IpeCTaBlIeHUH 0 CTPOCHUK OEH30TIa.

24. XuMudecKue CBONCTBAa apeHOB. [IpuMepH peakIui 31eKTPOGUILHOTO 3aMeIleHUs:
aJoreHUPOBaHuUS, alKUIUpoBaHUA (KaTanu3atops Opupmens—Kpadrca), HUTpOBaHUS, CYIbPUPOBAHUI.
Peakruu TUOpPUPOBAHUS U IPUCOENUHEHUS XjIopa K OeH30Iy.

25. Hed1s. PekTudukanus HedTH, OCHOBHEE GpPaKIUM ee Pa3feeHus, UX UCI0/Ib30BaHre. BTopuyHas
nepepaboTka HehTenponykToB. KpeKuHT HehTEenpOLyKTOB.

26. PudopmuHr HedTenponykToB. KauecTBo aBTOMOOUIBHOTO TOMIHBA. OKTAaHOBOE YKCIIO.

27. TIpupOOHEIY ¥ TOMYTHHIM HedTaHOU ra3bl. CpaBHEHKE COCTaBa IPHUPOTHOTO U IIOMYTHOTO ra30B, UX
NIPaKTU4Y€eCKOe UCIOIb30BaHue.

28. Kamennw#t yrons. OCHOBHEIE HalpaBJIeHUS HCIIOJIb30BaHUA KaMeHHOTO yris. KokcoBaHue
KaMeHHOTI0 yTJIs, BaXKHeMUIIe IIPOAYKTH 9TOT0 Ipoliecca: KOKC, KaMeHHOYIroJlbHas CMOJjla, HafCMOJIbHas BOZA.

29. Crpoenue u knaccudukauus cuupToB. Knaccudukauus CIUPTOB IO TUIY yTI€BOZOPOLHOTO
paguKana, YUCly TUOPOKCUIBHEIX TPYIII U TUIY aToMa yrlepona, CBI3aHHOI0 C TUAPOKCUIBHOU IPYIIIION.

30. PeaknuonHas CrrocoOHOCTH IPefeNIbHEIX OOHOATOMHEIX CIUPTOB. CpaBHEeHMe KUCJIOTHO-OCHOBHEIX
CBOWCTB OPraHUYECKUX U HeOpraHMUYECKUX COefuHEeHHU, copmepxkamux OH-rpynmy: KuCIOT, OCHOBaHUH,
aMbOTepHEIX COENUHEHUH (BOTH, CIIUPTOB).

31. Crioco6bl MOTyYeHUST CIUPTOB. ['MAPONKU3 TaJoreHaIKaHOB. [MApaTanus aJlKeHOB, YCIOBUS ee
npoBepnenusi. OTOeNbHEIE IPECTaBUTEIN aIKaHOJIOB.

32. MHOTOATOMHEIE COUPTH. M30Mepusi ¥ HOMEHKJIAaTypa IpefCcTaBUTeJIed [OBYX- U TPEXaTOMHEIX
CIIAPTOB.



33. ®eHOJI. INEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE (eHOoIIa.

34, TomoIOTUYECKUE DPSANE ANbAETUIOB U KETOHOB. [I0HATHE 0 KapOOHUJILHEIX COEOUHEHHUSX.
JJIeKTPOHHOE CTPOeHMe KapOOHUITbHOM IPynIE. XUMUYeCKre CBOMCTBa aJlbIeTUIO0B U KETOHOB.

35. Anpperupnsl ¥ KeTOHH B mpupofe (3¢upHBe Maciia, GbepoMoHbl). [Tonyuernue KapOOHUTbHBIX
COeIMHEHUN OKHCIEHWEM CIHPTOB, THApPaTalued anKWHOB, OKHUCIEHHEM YIrIeBOmOopomoB. OTmenbHbIE
TIPEJCTABUTENN alIbIETUI0B 1 KETOHOB.

36. ['OMOTTOTHYECKHH P MPemeNbHEIX OJHOOCHOBHEIX KapOOHOBEIX KMCIIOT. [TOHATHE 0 KapOOHOBBIX
KHCJIOTaX ¥ UX KjIaCCUPHUKALUS. XUMUYECKHAE CBOWCTBA KapOOHOBHIX KHUCJIOT.

37. CrocoO®l mONy4YeHUs CI0XKHEIX 3(UpoB. 2KUPH KaK CIIOXKHEIE 3QUPH riuinepuHa. Kap6boHOBEE
KUCJIOTHI, BXOASIINE B COCTaB KUPOB. CoJiu KapOOHOBEIX KUCIOT. MbIya.

38. [lonsatue 06 yrineBogax. Knaccuduranus yrieBonoB. MoHO-, OU- U TONIXCAXapPUIH, IIPEeNCTABUTENTN
KaxK[0¥ rPYIIIb YTI€BOIOB. MOHOCAXapHUIHL.

39. CtpoeHMe U XUMUYECKHE CBOMCTBA caxapo3hl. JIaKT03a ¥ MajibT03a KaK M30MePHl CaXapOo3Hl.
CTpoeHue MOJEKYH KpaxMala, aMUI03a U aMUJIONEKTHH. [ THKOTeH.

40. I'mI0K03a, CTPOEHHE €e MOJIEKYNIH ¥ (pu3ndecKue CBOMCTBa. TayToMmepus. I1eHTo3w. Pubo3a u
me30KCcupr003a KaK MPeCTaBUTEIH allbIOIIEHTO3.

41. Knaccupukanus u u30Mepusi aMuHOB. [oHSATHE 00 aMuHaX. [lepBUYHEIE, BTOPUYHEIE U TPETUYHEIE
aMUHBL. AHUIUHOBLIE Kpacutenu. [IoHSATHE 0 CHHTETUYECKUX BOJIOKHAX.

42. lonuaMupsl U MOJNMaMULHBIE CUHTETHYECKUe BOJOKHA. [I[puMeHeHHNe U IONy4YeHUe aMUHOB.
[TonmyyeHre aMUHOB.

43. AMuHOKUCTOTHL. [ToHSTHE 00 aMMHOKMCIIOTAaX, UX Klaccupukamusg u crpoenue. OnTHUecKas
HU30MEPUS K-aMUHOKUCIIOT.

44. Benku. benku Kak NpupopHBe nonuMeps. HyknenHoBrle KUCIOTH. HyKIenHOBBIE KUCIIOTH KakK
TIPUPOJHEIE TTOJIUMEDEI.

45, ®epmeHTH. [IoHATHE 0 PepMeHTaxX KaK 0 OMOJIOTHYECKHUX KaTaln3aTopax OeNKOBOM MPUPOMHL.
Oco0eHHOCTH CTPOEHUS U CBOUCTB B CPABHEHUY C HEOPraHUYECKUMY KaTaIln3aTOPaMHu.

46. Butamunsl. ITonaTtue o ButamMuHax. Ux knaccudukanus u o6o3nauenue. Hopma morpebneHus
BUTAaMUHOB. BogopacTBopuMeble (Ha mpuMepe BUTaMuHOB C, rpymnmbl B u P) u KupopacTBopuMEIe (Ha IpuMepe
BUTAaMHUHOB A, D u E).

47. TopMoHH. [IoHSITHE O TOPMOHAX KaK OMONIOTMYECKM AaKTUBHBIX BEIIECTBAX, BBIMOHSIIOUIAX
SHIOKPUHHYIO PETYISINI0 XKU3HEeNesTeIbHOCTH OPTaHN3MOB.

48. XuMus ¥ OIPOU3BOACTBO. XMMHUYECKass IPOMEIIIIEHHOCTh U XUMUYECKHAE TEXHOJIIOTHU. XUMUS B
CEeJIbCKOM X035MCTBe. XUMU3alus CeJIbCKOI'0 X035UCTBa U ee HallpaBJIeHUS.

49. XuMus u 3Konorusi. XUuMudeckoe 3arpsg3HeHre OKpyxKamwllel cpepnsl. OxpaHa THAPOCOepH 0T
XUMUYECKOT0 3arpsi3HEHNU .

50. XuMus u MoBCceOHEBHAS XU3Hb YenaoBeKa. [loMallHsas anTeka. MoOIOIIe U YUCTSIINE CPECTRa.
CpencTBa 60pb0BI C GBEITOBEIMU HACEKOMBIMH.

Kputepuu oleHrBaHUS OTBETA IO BOIIPOCAM:

- 100 GanoB - Mpu IPaBUILHOM U IIOJTHOM OTBETE Ha TPH BOIIPOCA;

- 80-99 GanyioB - Ip¥ IPaBUILHOM U MTOJHOM OTBETE Ha [Ba BOIPOCA W IIPABUJIBHOM, HO HE MOJTHOM
OTBeTe Ha OPYTOoM U3 BOIIPOCOB;

- 60-79 6anna - Ipy TPaBUILHOM U IIOJIHOM OTBETE Ha OOUH BONPOC WUJIM MPABUIBHOM U HEIOJIHOM
OTBeTe Ha [Ba BOIIPOCa;

- 0-59 6anna - mpu MTPaBUIILHOM M HETIOTHOM OTBETE TOJIBKO Ha OJUH U3 BOIIPOCOB WJIK MPU OTCYTCTBUU
TIPaBUJIbHEIX OTBETOB Ha BOIIPOCHL.

Kputepuu omeHku 3a guddepeHIpoBaHH b 3a4eT
Bannsr |Oneska TpeGoBaHus K 3HAHUAM
90-100(OTnmyno OleHKa «OTIMYHO» BBICTABJISIETCS CTYAEHTY, €CIIH OH TIy60KO U IMPOYHO
YCBOUJI IPOrPaMMHEIN MaTepua, HCUepIbiBalollle, TOC/Iel0BaTENbHO, YeTKO U
JIOTUYECKU CTPOMHO ero M3jaraeTr, YMeeT TECHO yBSI3HIBAaTh TEOPUIO C
TPAaKTUKOHM, CBOOOMHO CIPABISIETCSA C 3afavyaMu, BOIPOCAMU U APYTUMHU
BUAMU IpPHMEeHEHUS 3HaHUM, IpHUYEM He 3aTPYHHSETCS C OTBETOM IIpU
BUOOM3MEHEHUH 3aflaHuii, UCIONL3yeT B OTBETEe MaTepHall Pa3IudYHOU
JIUTEPATYPH, TPAaBUILHO 060CHOBEIBAET IIPUHSITOE HECTAHOAPTHOE PeIleHue,
BlafleeT Pa3HOCTOPOHHUMHK HaBHIKaMH U IIpUeMaMU BHIIONHEHUS
IPakKTUYEeCKUX 3amay mo (GOpMHUPOBAHMUIO 00IMenpodecCHOHANbHBIX
KOMIIETEHITHUH.




80-89

Xopomio

OueHKa «XOPOIIO» BEICTABISAETCS CTYOEHTY, KOTOPHIH OEMOHCTPUPYET
IPOYHHEE TEeOPETHYEeCKHe 3HAHUS, BIANeeT TEPMHUHOJIOTHEH, [genaer
apryMeHTUPOBAHHEIE BHIBOAHL U 0000IIEHNS, TPUBOOUT IIPUMEDSL, TIOKA3EIBAET
cBOGOIHOE BIa[leHNE PeUbio, HO IPU 3TOM JejlaeT HeCyUIeCTBEHHEIE OUTUOKHY,
KOTOpHIe GBICTPO MCHPABJISET CAaMOCTOSTENbHO WM NPU HE3HAYUTEIIHbHOU
KODPEKINY IIPENofaBaTesieM.

60-79

YooBneTBOPUTENHHO

OmeHka "yOOBJIETBOPUTENbHO" BHICTABNIAETCS CTYOEHTY, KOTODBIHU
OEMOHCTPUPYET HErnyO0oKue TeopeTHYeCKHe 3HAHHUS, IPOSBISET ciabo
copMupoBaHHEE HABBIKM aHaNKM3a SBJIEHUW M IPOIECCOB, HEJOCTATOYHOE
yMeHUe [ejlaTh apryMeHTHDPOBaHHBIE BHIBOOHE ¥ IPUBOOUTH NMPUMEDHL,
TTOKA3kIBAET He MOCTATOYHO CBOOOJHOE BlageHHEe Pedbio, TEPMUHOJIOTHEH,
JIOTUYHOCTBIO ¥ TTOCIIeIOBATETbHOCTRIO U3JI0KEHHUS, MelaeT OMUOKY, KOTOPHIE
MOZKET UCIIPABUTh TOIBKO IIPY KOPPEKIIUY MIPEIoiaBaTeIeEM.

0-59

HeynosneTBOpUTENBHO

OrneHKa «HEYIOBIETBOPUTEIFHO» BHICTABIISIETCS CTYNEHTY, KOTOPHIH HE 3HAET
3HAYUTENIBHOM YaCTH IPOTPaMMHOTO MaTepuasia, HeyBepeHHO OTBedYaerT,
OOMyCKaeT Cephe3Hble OMUOKM, He UMEET NMPEeACTaBIEeHUH 0 METOOUKE
BEHIIOJIHEHUS TpakKTHUeckKoir paboTe. Kak mpaBuiao, OIleHKa
«HEYOOBIIETBOPUTENIFHO» CTABUTCS CTYHEHTAM, KOTOPHIE HE MOTYT
IPOmONXKUTL 00yueHue 6e3 OOMONHUTENBHHX 3aHATUU TO MaHHOU
OVCIUIIIVHE.

5.2.3 MeToau4ecKne MaTepHaJibl, ONpe/eIsioine Mponeaypsl OneHuBaHusI 3HaHUH, YMEHHH,
MPaKTHYECKOT0 OMbITA [IeSITEeIbHOCTH, XapaKTepU3yoIue 3Tanbl GopMUpPOBaHUA KOMIIETEHITHA

IMopsANOK OpraHU3alMH MPOBENEeHHS TEKYyIIero KOHTPO/ISA M MPOMEXKYyTOYHOH aTTeCTallHu
npencraBiied B I1010KeHHH O MPOBEIEHHH TEKYIIero KOHTPOJIsi M MPOMEXYTOYHOH aTTeCTalluHu
00y4aloNmIuXCsi, OCBAaHBAKIIHX 00pa3oBaTe/IbHbIE MPOrpaMMbl CpexHero mpogeccHoHaIBLHOIO
oopa3oBanusi B Ky3I'TY (Mo 06/-10).

6. Uuble cBegeHusI U (MIM) MaTepHaIbl

[Ipu ocymecTBIeHHr 06pPa30BaTEILHOTO IPOLECCa IPUMEHSIIOTCS CIIeAYoLre 00pa30BaTeIbHbE

TEeXHOJIOTUH:

- TDAQAULIMOHHAA C UCIIOJIb30BaHKMEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

- AHTE€PAKTHUBHAsA



