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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
OCHOBHO¥ 00pa3oBaTenbHON mporpaMMel B cooTBeTcTBUHU ¢ ®T'OC 1o crmenuanbHocty 10.02.05 «O6ecneuenue
“HGOPMaIMOHHOM 6€30I1aCHOCTH aBTOMATHU3UPOBAHHBIX CUCTEM.

YuebGHas mucuunnuHa «XuMmus» obecrmeumBaeT GopMupoBaHHE OOIIMX KOMIIETEHI[MH IO BCEM BHUAAM
nesitensHocT ®T'OC mo cmemmansHOCTH 10.02.05 «OOecmeuyeHue HHPOPMAIMOHHON 6e30MaCHOCTH
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. BerbupaTh CIIOCOOHI PerieHus 3amayd mpodeccuoHanbHOM qesTeTbHOCTH, TPUMEHUTENTBHO K
Pa3TUYHEIM KOHTEKCTaM.

JIN4YHOCTHBIE PE3YIbTATH: ['0TOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTH ¥ CAMOOTIPENEIeHUIO;
Hanuune MoTHBaIuy K 00y4YEHUIO ¥ INYHOCTHOMY Pa3BUTHUIO

MertanpenMeTHble pe3yabTaThl: OCBOEHHEIE 00y4YaOIUMUCS MEXKIPEAMETHbIE TOHITHS U
YHUBEpCAJIbHEIE YueOHEIE NeHCTBUSA (PEeTyIATUBHEIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

T'0TOBHOCTBb K CAMOCTOSITEJIHOMY IIJIAHUPOBAHUIO U OCYLIECTBIIEHUIO Y4eOHON NesATETbHOCTH,
OpraHu3anyy y4eOHOr0 COTPYOHUYECTBA C IIefarornyeCcKuMy PabOTHUKAMU U CBEPCTHUKAMHU, K
y4aCTHIO B IOCTPOEHUY WHOUBUYaIbHON 00pa30BaTe/IbHON TPAEKTOPUHU

[IpenMeTHEIE PE3yNIbTATH: CPOPMUPOBAHHOCTL YMEHUY IIJIaHUPOBATh U BHIIOIHATH XUMUYECKUU
9KCIIEPUMEHT B COOTBETCTBUH C IIPABUIAMU TEXHMKHU 0€30MaCHOCTH IPH 00PAIEHUH C BEIeCTBAMY U
71abopaTOPHLEIM 000PYIOBAaHUEM; [IPECTABIIATL PE3YIbTATE XUMUYECKOT'0 9KCIIEpUMeEHTa B hopme
3aNUCU ypPaBHEHUYU COOTBETCTBYIOUINX PeaKuil ¥ GOpMyIUpPOBaTh BEIBOLEI HA OCHOBE 9TUX
pe3yibTaToB

OK 02. Ocy1iecTBisiTh IOUCK, aHANIM3 U UHTEPIPETALXI0 HHGOPMALMK, HE0OX0TUMOM 11
BBITTOJTHEHUS 3a7jay MpodeccuoHanbHOM eI TeTbHOCTH.

JINYHOCTHbIE Pe3yIbTaThl: TOTOBHOCThH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH ¥ CaMOOIIPENieNIeHIIO;
HaMYHie MOTHBAIMY K 00YUYEeHUIO U TMYHOCTHOMY Pa3BUTHUIO

MeTanpenMeTHEIE PE3YIbTATH: OCBOEHHBIE 00YUYaIOMIMMUCS MeXKIIPEAMETHEIE TOHATUS 1
VHUBEpPCaJbHEIE yuebHble JelCTBUS (PETyNSITUBHEIE, T03HABATENIbHbIE, KOMMYHUKATUBHEIE);
CIIOCOOHOCTH MX MCIIOIh30BAHUS B II03HABATEILHON U COLMANIbHOM MPAKTHKE;

TOTOBHOCTb K CAMOCTOSITEIbHOMY IJIaHUPOBAHUIO U OCYIIECTBIIEHUIO YUeOHOU IesITeTbHOCTH,
opraHu3anuu yuebHOTO COTPYOHUYECTBA C MTefJarorTniyecKUMHU pab0THUKAMU ¥ CBEPCTHUKAMHU, K
y4acCTHIO B IIOCTPOSHUM UHAUBUAYAIbHON 00pa30BaTEIbHON TPAeKTOPUHU

[TpenMeTHEIE pe3yIbTaTH: CHOPMUPOBAHHOCTH YMEHUS aHAIM3UPOBATh XUMHUUECKYI0 HHOOPMALHIO,
IOJIy4aeMylo U3 PA3HBIX HCTOUHUKOB (CPEICTB MacCOBOM MHGOPMAIK, CeTh HTEPHET U OPYyTHe);

OK 03. Il;maHupoBaTh U PEATM30BEBATL COOCTBEHHOE TPOGECCHOHATBHOE U IMYHOCTHOE PA3BUTHE.
JIMYHOCTHLIE pPe3yIbTaTh: TOTOBHOCThL K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPeNeIeHNI;
HaJInyye MOTUBALIUU K 06y‘-IeHI/IIO 1 JINYHOCTHOMY Pa3BUTHUIO

METaHpeI[MeTHbIe pe3ynbTaThl: OCBOEHHEIE 06y‘-IaIOH.II/IMI/IC5{ MeXIPEeOMETHEIE IIOHATUA 1
YHUuBEPCAJIbHEIE y‘-IGGHbIe JZ[EI;ICTBI/IH (peTy'J'ISITI/IBHbIe, IIO3HABATEJILHEIE, KOMMy'HI/IKaTI/IBHbIe)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMANBbHOM MPAKTUKE;

OBJIaZIeHVe HaBHIKAMHU Y4e0HO-UCCIIEN0BATEIHCKOMN, IIPOEKTHON ¥ COIMANIbHOMN eI TEIFHOCTH

IIpenmeTHEIE pe3ynbTaThl: CHOPMUPOBAHHOCTE YMEHUY BEHIIBIATL XapaKTepHble IPU3HAKY U
B3aUMOCBS3b U3yUEeHHEIX IIOHATUY, IPUMEHSATL COOTBETCTBYIOLNE IOHATHUS IPYU ONUCAHUYU CTPOEHUS U
CBOMCTB HEOPTaHUYECKUX U OPraHUYeCKUX BeIeCTB U UX IIPeBpallleHuH; BEISBIATL B3aUMOCBSI3b
XUMUYECKUX 3HAHUU C IOHATUSIMU U IPEeNCTaBIeHUSIMU IPYTUX eCTeCTBeHHOHAYYHEIX IIPEIMETOB;



OK 04. PaGoTaTh B KOJIJIEKTHBE ¥ KOMaH[e, 3(h()eKTHBHO B3aUMOeHCTBOBATE C KOJIJIETaMH,
PYKOBOZCTBOM, KJTMEHTaMH.

JINYHOCTHBIE PE3Y/IbTATH: HAJTH4KMe MOTUBALMU K 00YUEHHIO U THYHOCTHOMY PAa3BUTHIO;
IleJieHalpaBieHHOe pa3BUTHe BHYTPEHHEN TO3ULKUY IMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IleHHOCTeu HapopoB Poccuiickoy Pepgepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYIbTYPHBIX TPATULIAH,
(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILHOHHOTO
MHUPOBO33PEHHUS, TPaBOCO3HAHHUS, 9KOJIOTUYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTh IIENIH U CTPOUTH
KHU3HEHHBIE IIJIaHbI

MeTanpeaMeTHEIE PE3YNIbTATH: TOTOBHOCTh K CAMOCTOSTEIFHOMY IIJTAHKPOBAHUIO U OCYIIECTBIEHUIO
yueOHOH [esTeIbHOCTH, OPTAaHU3aAUUHN YIeOHOT0 COTPYIHUYECTBA C IeJaroOTHIeCKUMHU PabOTHHKAMU U
CBEPCTHUKAMH, K YYaCTHIO B TIOCTPOEHUY WHOWBUAYAIbHOM 00pa30BaTEIbHOM TPAEKTOPHH;
OBJIafieHVe HaBhIKaMHU Y4eOHO-UCCIEN0BaTEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

ITpegMmeTHBIE Pe3ynbTaTh: CHOPMUPOBAHHOCTE IPEACTABIEHNUH: 0 XUMUUECKOU COCTABIISIOIIEH
€CTeCTBEHHOHAYYHOM KapTUHBI MUPA, POJIK XUMUH B TO3HAHUY SBJIEHUH MIPUPOMHL, B POPMUPOBAHUU
MBIIITIEHHUS U KYJIbTYPH IHYHOCTH, €€ HYHKIHMOHATBHON TPAMOTHOCTH, HEOOXOMUMOH [/ PeIleHus
MPAKTUYECKUX 3a7ad U 9KOJIOTHYECKM 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHOMN
cpene

OK 07. ComeicTBOBATh COXPaHEHUIO OKPYKAIOIIEN CPenbl, pecypcocoepexenuto, 3hGeKTUBHO
LEeUCTBOBAThL B UPE3BHIYAUHEIX CUTyalUsIX.

JINYHOCTHEIE Pe3ynbTaThl: HaJIn4Kue MOTHUBAIIUU K OﬁyquI/IIO " INYHOCTHOMY PA3BUTHUIO;
IejeHalpPaBIEeHHOE PAa3BUTHUE BHy'TpeHHeI;'I TMIO3ULINK JIMYHOCTHU Ha OCHOBE NYXOBHO-HPABCTBEHHBIX
IIeHHOCTel HaponoB Pocculickoi Oefepanny, UCTOPUUECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPAIULIUY,
(I)OpMI/IpOBaHI/Ie CHUCTEMBbI 3HaYUMEIX IEHHOCTHO-CMBICJIOBEIX YCTaHOBOK, aHTUKOPPYIIIMOHHOI'O
MHPOBO33PEHUS, TPABOCO3HAHMUS, S9KOIOTHIECKON KYIbTYPHI, CITOCOOHOCTH CTABUTh IEJTU U CTPOUTH
KU3HEHHEIE ITJIaHbI

MeTanpenMeTHHe Pe3yNIbTaThl: OCBOEHHEIE OﬁyanOH.II/IMI/ICH MeXIPEeOMETHERIE IIOHATUA 1
YHHUBEPCAJIbHEIE yqeGHHe JZ[GI:ICTBI/IH (peTyHHTI/IBHHe, II0O3HAaBATEJIbHEIEC, KOMMYHI/IKaTI/IBHBIe)
CITIOCOOHOCTH WX MCIIOIH30BAHUS B TIO3HABATEILHON U COLMANTbHOM MPAKTUKE;

OBJIaZleHVe HaBHIKaMU y4eOHO-UCCIEN0BaTEIbCKOMN, IIPOEKTHON ¥ COIMANIbHON eI TEIFHOCTH

[TpemMeTHEIE Pe3YNIbTATH: CHOPMUPOBAHHOCTb YMEHUH COOIIONATE TPaBUIa 9KOJIOTMUECKU
11e71eCc000Pa3HOr0 MOBEEHNS B OBITY U TPYOOBOU NESATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 3[I0POBbS
U OKPYZKalollel MPUPONHON CPeNbl; YYUTHBATh OIIACHOCTh BO3MEMCTBUSA Ha KUBLIE OPraHU3MEL
OTIpEefieJIeHHBIX BEIIECTB, IOHMUMAas CMBICT [10KA3aTesis MPefe/IbHON NOIYCTUMOM KOHIIEHTPAlluN

B pe3ynbTaTe 0CBOEHHS MHUCHHIUIMHBI 00YYAOMIHHCS B 00IIEeM [0 TUCHHUIUIHHE T0/IKeH
JINYHOCTHLIE Pe3y/IbTaTH:

- T0TOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPefieIeHUIO;

- Hamuuue MoTuBaImu K 00y4YEeHUIO ¥ TUYHOCTHOMY Pa3BUTHUIO

- TOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOSTEIFHOCTH ¥ CAaMOOIIPELIEIEHNIO;

- HaJIMYKe MOTHUBAINY K 00YYEHHUIO ¥ THYHOCTHOMY Pa3BUTHIO

- TOTOBHOCTD K CAMOPA3BUTHUIO, CAMOCTOSITETbHOCTHA ¥ CaMOOIIPEIeIEHHUIO;

- HaJIMY¥e MOTHUBALUY K 00YUEHUIO ¥ TNYHOCTHOMY PAa3BUTHIO;

- IleJleHaNpaB/IeHHOe pa3BUTHeE BHYTPEHHE! TO3ULIKUK IMYHOCTY Ha OCHOBE JyXOBHO-HPABCTBEHHEIX
- HeHHOCTe! Haponos Poccuiickoi @efepanny, HCTOPUIECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPAJUINH,
- (OpMHUPOBaHUE CUCTEMHI 3HAUMMEIX IIEHHOCTHO-CMBICTIOBLIX YCTAHOBOK, aHTUKOPPYILHOHHOTO

- MUPOBO33pPEHMSI, TPABOCO3HAHMUS, S9KOIOTMYECKON KYIbTYPhI, CITOCOOHOCTH CTABUTh LIETTU U CTPOUTH
- XXM3HEHHBIE TIJIaHBI

MeTanpegMeTHEE PE3YIIbTATH:

- OCBOEHHBIE 00YYAIOIIUMUCS MEXKIIPEeIMETHEIE TIOHSATUS U

- yHUBEPCaNbHEE YieOHbIe JeHCTBUS (PETYISITUBHEIE, T03HABATENIbHEIE, KOMMYHUKATHBHEIE)

- CTIOCOOHOCTH MX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMANILHOM MPAKTUKE;

- [OTOBHOCTE K CAMOCTOSITEILHOMY IIJIAHUPOBAHUIO U OCYIIECTBIIEHUIO YUeOHO! IesTEIbHOCTH,

- OpraHM3anuy y4ebHOTO COTPYOHUYECTBA C MeJarornyeCKUMU PabOTHUKAMU ¥ CBEPCTHUKAMHU, K

- y4acTHIO B TOCTPOEHUY UHOWBUAYATbHON 00pa30BaTeIbHON TPAEKTOPUHU

- OCBOEHHbIe 00yJaIOIUMHUCS MEXIPEIMETHbIE TIOHATHUS U

- yHUBepCaNbHEE YueOHbIe JeHCTBUS (PETyIsITUBHEIE, T03HABATEIbHEIE, KOMMYHUKATUBHEIE);

- TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJIAaHHPOBAHMIO U OCYIIECTBIEHUIO0 yUeOHOH! AesSTeNbHOCTH,

- OBJIafIeHNE HaBHIKaMH y4eOHO-UCCIeN0BaTENIbCKOM, TPOEKTHOMN U COLMATBHON AeSITeIbHOCTH



- TOTOBHOCTH K CAMOCTOSITEJIFHOMY IIJITAHMPOBAHMIO U OCYIIECTBIIEHHUIO
- yueOHOU OEATENIBHOCTH, OPraHKU3aluu Yy4e0HOr0 COTPYOHUYECTBA C MeJarorn4eckKuMu paboTHIKaMU

- CBePpCTHUKAMH, K Y4aCTHIO B IIOCTPOEHUHU HH)II/IBPIJIyaHLHoﬁ O6pa30BaTeJ’IBHOI71 TPAEKTOPUH;

- copMHUPOBAHHOCTb YMEHUH IIJIAHMPOBATH U BHINOJIHATH XUMUYECKUN
- 9KCIIEPUMEHT B COOTBETCTBUY C [IPABUJIAMU TEXHUKY 0e30I1aCHOCTH IpY 06paIeHny C BEIleCTBaMU U
- TabopaTopHHIM 060PYIOBaHKUEM; TPECTABNISATL PE3Y/IbTAThl XMMHUUYECKOTO IKCIIEPUMEHTa B (hopMe

- 3aIIMCY ypaBHEHUN COOTBETCTBYIOUINX PeaKuuil ¥ GOpPMyIXpOBaTh BEIBOOH HA OCHOBE 3TUX

- copMHUPOBAHHOCTh YMEHUS aHATM3UPOBATh XUMUYECKYI0 HH(POPMAIIHIO,
- TIONTy4aeMyI0 U3 pa3HbIX KCTOYHHUKOB (CPEeCTB MacCOBO# HHPOpPMAIWH, ceTh HTEPHET U APYTHE);
- ChopMHUPOBAHHOCTE YMEHUH BHIABIISATE XapAKTePHEIE TPU3HAKY U
- B3aMOCBSI3b U3YYEHHHIX [TOHATHHN, IPUMEHSITH COOTBETCTBYIOINE TIOHSITHUS [IPU ONUCAHUY CTPOEHUS

- CBOMCTB HEOPraHNM4YEeCKUX U OPraHWYEeCKUX BEIECTB U UX npeBpaLueHHﬁ; BBIABIIATH B3aUMOCBS3b

- XUMHUYECKHUX 3HAHUH C IIOHATUSIMHU U IIPEeOCTaBJIEHUSMU OPYTUX €CTECTBEHHOHAYYHBIX IIPEOMETOB;
- ChopMUpPOBAHHOCTD NPEMICTaBIEHUM: 0 XUMUYECKON COCTaBMISAIOLIEH
- eCTECTBEHHOHAYYHOU KapPTUHEL MUPA, POJIX XUMUY B IO3HAHUY SIBJIEHUH IPUPOIE], B HOPMUPOBAHUY
- MEIIIIEHUS ¥ KYJIbTYPEl TMYHOCTH, ee QYHKIIMOHATBHOM rPaMOTHOCTH, HEOOXOOUMOM IS PelIeHus

- TPAKTUYECKHUX 3a/1a4 U 9KOJIOTHYECKHM 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3MOPOBBI0 U IIPUPOMHOM

- cOPMHUPOBAHHOCTb YMEHUH COOII0OIATh MMPABUIa 9KOTOTUIECKU
- 1lenecoo0pPa3HOro IoBeHNeHus B OLITY ¥ TPYAOBOW MEeATENbHOCTH B I[ENISIX COXPAHEHWS CBOEro

u
[penMeTHEIE PE3YIbTATH:
- PE3yJIbTATOB

u
- cpege

3[IOPOBbSI

- ¥ OKpyKamlel IPIPOSHON CPefbl; YIUTHBATh OTaCHOCTh BO3[ENCTBYSA Ha JKUBLE OPraHU3MEL
- OTIpefieJIeHHEIX BEIlleCTB, TOHMMasl CMBICTT IT0Ka3aTes IpPefebHOM TONyCTUMOM KOHI[EHTPAIUU

2. CTpyKTypa M conepKaHHe TUCIHIUTHHBI

2.1 O0beM IUCOMIIMHBI M BUOBI Y4e0HOH padoThI

®opMa 00ydeHH s

KonuyecTBO 4acoB

(010)

30

030

Kypc 1/ Cemectp 1

00BbeM JHCITUILTHHBI 18
B TOM YHCJIE:

AeKyuU, ypoku 16

nabopamopHbsle pabombol

npakmuueckue 3aHamus

KoHucynbranuu

CamocTosTenbHas paboTa 2

ITpoMexKyTO4YHAs aTTeCcTalus

VrpuBunyanbHOe IPOEKTIPOBaHNE

dopMa NPOMeKYTOYHOH aTTeCTAlHH

Kypc 1 / Cemectp 2

O0BeM TUCHUIIIMHEBI 54
B TOM YHUCJIE:

/AeKyuu, ypoxku 22

nabopamopHbsle pabombol 12

npakmuyecKkue 3aHamus 12

KoHucynbranuu

CamocTosTenpHas paboTa 8

HpOMe}KyTO'{HaH aTTeCTalud

HHJII/IBI/II[yaHBHOG IIPOEKTUPOBAHUE




dopMa 00ydeHHUs

KonuuecTBO 9acoB

(010 30(03®

®opMa NPOMEKYTOYHOH aTTeCTAIHH muddepeHInpPOBaHHEIH 3aYeT

2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

HaumeHoBaHHEe
pasfiesioB H TeM

CopepxaHue y4eGHOro MaTepHaia ¥ (OpMbI OpraHH3anHH JesITeIbHOCTH 00y JalOIHXCsI

00BeM
B Yacax

Ob6uwas u Heopaa

HU4YeCcKas xumus

18

I Cemectp

1. Ilepuonuyeckuil 3akoH u Ilepuogudyeckasi CHCTeMa XHMHYECKHX 3neMeHTOB [I. U. MengeneeBa. OTKpHTHE
nepuoguydeckoro 3akoHa. Otkpeaitue [I. . MenneneeBrM Ileproguueckoro 3akoHa. [lepHofudecKuil 3aKOH U CTPOEHHE aTOMa.
W3oTomsl. CoBpeMEHHOE HOHSTHE XUMHYECKOI0 3JeMeHTa. 3aKoHOMepHocTh . Mo3snu. CoBpeMeHHass $HOpMyIHpOBKa
NIepHOAUYeCKOro 3akoHa. [lepuoauyeckas CUCTeMa U CTpoeHHe atoMa. Pu3nyecKuil CMBICT IOPSIKOBOTO HOMepa 3JIEMEHTOB,
HOMEPOB I'PYIINH U NIepHofa. 3HaYeHHe NePUONUYEeCKOro 3aKOHa U IePHOJUYECKON CHCTEMbl XUMUYECKHUX 371eMeHToB [I. Y.
MeHpeneesa [/ pa3BUTUSI HAyKH U IOHUMaHKUs XUMU4EeCKOM KapTUHBI MUpa.

2.CTpoeHHue BemecTBa. [IoHATHE 0 XUMUYECKON CBA3U. TUIIE XMMUYECKHUX CBA3el: KOBaJlleHTHAas, MOHHAs, MeTa/uIn4yecKas U
BojoponHas. OCHOBHEIE TTapaMeTphl TUIA CBSI3U: [JIMHA, IPOYHOCTD, YTOJI CBI3U WJIM BaJIeHTHHIM yroi. II0NsSpHOCTH CBSI3U U
MOJISIPHOCTh MOJIeKyNEl. Croco6 mepeKphiBaHUs 3IE€KTPOHHEIX OpOUTaned U KnacCHdUKAUs KOBAJeHTHHIX CBA3€H [0 3TOMY
NIPU3HAKY: O- U N-CBsA3U. MIOHHBIE KpUCTAJUIMYECKNEe PEIIeTKH U CBOMCTBA BeIeCTB C TAKMMH KpUCTalJIaMH. MeTannuyeckas
XUMHUYecCKas CBSI3b.

3. Crpoenne aTroma. [InanetapHas Mogpelb atoma J. Pesepdopna. Ctpoenue atoma o H. Bopy. CoBpeMeHHbIe ITPefCTaBIeHUS
0 CTPOEHUH aTOMa. JJIEKTPOHHAs 000JI09Ka aTOMOB. PacnpeneeHne 3JIeKTPOHOB 110 SHEPreTHIECKUM YPOBHSIM, IIOLYPOBHAM U
opOUTAISIM. DJIEKTPOHHEIE KOH(DUTYPALUY aTOMOB XHUMHYECKUX 3JIEMEHTOB.

4.Kmaccel HeOpraHu4YeCKHX COeJIHHeHHl‘:L KJ'laCCI/Id)I/IKaLII/ISI HeOopraHu4eCKuX BeIlleCTB. HpOCTbIe U CIIOXKHBIE BeIleCTBa.
OKCHJI}:I, Ux KHaCCI/Id)I/IKalII/IH. FI/IJZ[[)OKCHI[I;I (OCHOBaHl/Iﬁ, KHUCJIOpOofcomepXKaluue KUCJIOTHI, aM(bOTeprIe THJIpOKCPI}Ibl). Kucnorsr,
ux KHaCCI/Iq)I/IKaHHH. OcHOBaHUS, UX KHaCCHd)PIKaHPIFL Comnmu CpenHue, KUCJIble, OCHOBHBIE U KOMIIJIEKCHBIE. KHaCCHd}HKaHHS{
XAMHAYECKUX peaKHIflI;l B OpTaHH'{eCKOﬂ u HeOpl"aHPI'-IeCKOﬁ XAMUH.

5.PacTBopbl. [IoHATHE 0 pacTBOpax. B3anMopencTBHEe PACTBOPUTENS M PACTBOPEHHOTO BemecTBa. CIIOCOGH BBIPAXKEHUs
KOHIIEHTPAL[UK PACTBOPOB: MAcCoBast [OJIsi PACTBOPEHHOTO BEIeCTBA (IIPOLIEHTHAs), MOJIsIpHast. TeopHust 97€KTPOIUTHIECKOM
AHCCOLKALNY. MeXaHH3M NUCCOLHMALNA BEIIeCTB C PA3IMYHBIME THIAMU XUMUYECKUX CBsi3edl. CTeNeHb 9IeKTPONHTHIECKOM
[HECCOLMALNHA ¥ HAKTOPHI €€ 3aBUCUMOCTH. CHIIbHEIE U CPEIHHE 3TIEKTPOIIUTHL.

6. OKHCIHTE/IbHO-BOCCTAaHOBHUTE/IbHbBIE peaknuu OKMCIIUTETbHO-BOCCTAHOBUTEIbHEIE peaknuu. CTemneHb OKMUCIIEHUS.
BoccraHoBuTenu u okucnuTenu. OKHCIIeHHEe X BOCCTaHOBNIeHHe. BaXHelIIne OKHCIIUTENIH M BOCCTaHOBHTeNH. MeTombl
COCTaBIIEHUsI YPAaBHEHUIN OKUCIIUTEIBHO-BOCCTAHOBUTEIBHEIX Peakuui. MeTon 3/IeKTPOHHOro 6GanaHca. BiusiHue cpeps Ha
TIPOTEeKaHKWe OKUCIIUTEJIbHO-BOCCTaHOBUTENIBHEIX IIPOLIECCOB.

7.XuMH4YeCKHe HCTOYHHKH TOKa. 3HeKTpOHHhIe TIOTeHIUuaJIbl. 3HeKTpOHH3 pacnjiaBoB ¥ BOOHBIX PAaCTBOPOB 3JIEKTPOIIUTOB.
HpOHeCCBI, MpoUCXOo[sdllNe Ha KaToe U aHO[e. ypaBHeHI/IH JIIEKTPOXUMHUYECKUX MIPOLECCOB. 3HeKTpOHH3 BOOHBIX PAacTBOPOB C
VHEPTHBIMU 3JIEKTPOOAMHU. KOpp03HH MeTaioB. [loHsATHE KOPpPO3uu. Xumuyeckas KOppo3u4d. SHeKTPOXHMH'{eCKaﬁ KOppo3u4d.
Crioco0b!I 3aIUTHL METAJIIOB OT KOPPO3UH.

8. XuMHs 371eMeHTOB. S-JJIeMeHTH. pP-OJeMeHTHl. ['ajoreHsl B npupofe. buonorudeckas posib rajgoreHos. Conu yroabHON U
KPEeMHHEBBIX KHCJIOT, X 3HaYeHUe U npuMeHeHue. [Ipuponoobpasyromas poib yriepofa Al XKUBOH U KPEMHUS U1 HEXKUBOH
npupopsl. d-OneMenTsl. UxX pusndeckue U xuMudeckue cBoicTBa. HaxoxXaeHue STUX META/UIOB B IPUPOME, UX HONy4YeHUEe U
3HaueHue. CoeguHeHus d-37I€MEHTOB C PA3TIMYHEIMU CTEIIEHIMU OKUCIIEHUS.

CamocmosimenvHas paboma obyyarouuxcs
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1.TeopHsi CTPO€HHSI OPraHHYECKHX COeTHHEeHHH. Teopus CTPOeHHUst OpraHudecKuX coefnHernit A. M. ByTneposa. CTpoeHue
aToMa yriepopa. SNeKTpOHHOe 0651aKo U opGHTans, s- 1 p-opbuTtanu. KoaneHTHas XMMUYECKas CBsA3b U ee KnaccuduKanus mo
criocofy nmepekprBanus opburanei (0- u n-csa3u). Knaccudukauus opraHuyeckux coenuHenuil. Knaccuduxanus opraHudecKux
BeIleCTB B 3aBUCUMOCTH OT CTPOEHHUS yTIIePONHOM Lem .

2.IlpegenbHbIE YrIeBOXOPOABI. ['OMOIOrHYeCcKui psif ankaHoB. [loHsTHe 06 yrieBomopopax. HoMeHKIATypa aakaHOB U
QNIKUNIBHBIX 3aMecTuTeneil. Pusnyeckne CBOWCTBA alKaHOB. AJKQHH B IpUpone. XUMUUIEeCKHe CBOHCTBa ankaHOB. O0macTu
IIPUMEHEHHUs aJKaHOB. HpOMHH.UIEHHI:Ie CI10CoGBL IIONTy4YeHUs aJIKaHOB: IIOJIy4YeHHe U3 NPUPONHBEIX UCTOYHHUKOB, KDEKHHT
rmapaQuHOB, IOJTyYeHIe CUHTETUYECKOr0 OeH3UHA, ra3uUKaus yIiisi, THAPUPOBAHNE aJIKaHOB.

3.9THIeHOBBIE H AHEHOBBIE yIJIeBOJ0POasbI . Tomonoru4eckui PALO alIKEHOB. SHEKTDOHHOE U IIPOCTPaHCTBEHHOE CTPOEHUE
MOJIEKYJIBl 3THJIEHA U AJIKeHOB. XUMHYecKre CBONCTBA AJIKEHOB. 3HeKTpOd)I/IHI:HbH;I XapakTep peaKL[I/II;I, CKJIOHHOCTH K peaKIusaAM
IIPUCOENUHEHUA, OKUCIIEHUS, IIOJIUMEPU3alluu. HpI/lMeHeHHe 9THUJIEHA W IIPOIHJIeHa. HpOMLIH.UIEHHbIe CII0COOEI TIOJIy9€eHUuA
aJIKeHoB. Peakiuu HAETUuApPUPOBAHUA U KPDEKHWHIa aJIKEHOB. HaﬁopaTopHHe CI0CcoGH! TIOJTy4YEHHsI aJIKeHOB. Ankapuensl. [TonsaTue u
KHaCCl/Id)I/lKaL[I/Iﬂ AVEHOBHIX YIJTI€BOJAOPONOB 110 B3AUMHOMY PACIIONIOKEHUI0 KPATHBIX CBsI3€H B MOJIEKyJIe.

4. AneTu/IeHOBBIE YIJIeBOJOPOABI. ApoMaTHUeCKHE YIIIeBOLOPOAH [IpHMeHeHNe alleTHIEHOBHX YITIEBOLOPOJOB.
TonmuBuHUIaneTat. Ilony4yenne ankuHoB. [lonydyeHue aneTuaeHa NUPOIX30M MeTaHa U KapOUIHEIM MeTofoM. ['oMonorn4eckuit
psAn ankuHOB. BeH30/ Kak ImpefcTaBUTeNb apeHoB. Pa3BuTHe IpeACcTaBlIeHU 0 CTPOeHUH OeH3oma. XMMHUYeCKHe CBOMCTBA
apeHoB.

5.[IpupogHbIe HCTOYHUKH YrIeBoAoponoB. HebTs. PekTudukanus HedTH, OCHOBHbHIE GPAKIUKU €€ Pa3felleHus, UX
HCIIONb30BaHKe. BropuyHas nepepabotka HepTenponykToB. Kpekunr HedrenponykTos. Pudopmunr Hedrenponykros. KauecTo
aBTOMOOUIBHOTO TomIuBa. OKTaHOBOE YKCIIO. [IpUPONHEIH U NOMyTHHIH HebTsHOU rassl. CpaBHEHNE COCTaBa MIPUPOSHOTO U
TIIOIIYTHOT'O ra30B, UX NMPAaKTU4YeCKOe UCIIOJIb30BaHUE. KamenHsbit yrons. OCHOBHBIE HaIllpaBJIeHUs KUCIIOJIb30BaHUSA KaMEHHOr0
yris. KokcoBaHrne KaMeHHOTO YIisi, BaKHeHIre MPOAyKThl 3TOr0 Mpoliecca: KOKC, KAMEHHOYTOJIbHAas CMOJIa, HafICMOJIbHAS BOZiA.

G.FHIIPOKCHHBHHQ COoOeTHHEeHHUs CTpOeHI/Ie u KHaCCI/I(l)I/IKaHI/Iﬂ CIIUPTOB. KJIBCCPICbPIKﬁLIPUI CIIAPTOB IIO THITY YIJTI€BOOOPOAHOIO
papukaia, YUCIy TUAPOKCUIIBHBIX I'PYIIII U TAIIY aTOMa yriIepoAa, CBA3aHHOIO C FH}IPOKCI/IHLHOI;I prHHOf/'L Cnoco6st TIOIy4YeHus
CIIUPTOB. MHOroaToMHEE CIIUPTHL. I/IBOMepHﬂ ¥ HOMEHKJIaTypa HpeI[CTaBHTeHeI:I ABYX- U TPEXaTOMHBIX CIIAPTOB. deHOI.
SHeKTpOHHOE U IPOCTPaHCTBEHHOE CTPOEHHE (‘beHOH& B3aumHoe BnusHUE apoOMaTH4YeCKOro KOJiblla 1 FHHpOKCI/IHBHOﬁ TPYIITHL.

7.AnpJeruabl H KeTOHBI. [0OMOJIOTHYecKHe PSME alb[eTrMA0B U KeTOHOB. IToHSATHEe 0 KapOOHUIIBHEIX COENUHEHMIX.
ONeKTPOHHOE CTPOeHHEe KapOOHUIBHOM Ipynmkl. XUMUYEeCKHe CBOMCTBA ajlbJeTH[0B U KeTOHOB. PeakiuoHHas CIOCOOHOCTh
KapOOHUTIBHEIX COefluHeHuH. [IpuMeHeHNe U MoNyYeHue KapOOHUIBHEIX COe[MHeHuH. [IpuMeHeHre anbaeruioB U KETOHOB B
OBITY ¥ MPOMBINIJIEHHOCTH. ANIBAETHB U KeTOHH B mpupofe (3¢upHeie Macna, GepoMonsl). ITonyuyeHre KapOOHUIBHEIX
COeIMHEeHU} OKHUCIIeHUeM CIIUPTOB, TUApaTaliell alkiHOB, OKUCIIEHNEM yTIeBofopooB. OTAeIbHbIE IPEeICTAaBUTENH allbIeTHI0B
U KETOHOB.

8.Kap6oHOBBIE KHCIOTHI ¥ MX NPOHU3BONHbIE. ['OMOIOTHYECKUN DSl IPELeIbHEIX OLHOOCHOBHEIX KapOGOHOBEIX KHUCJIOT.
Iousitie 0 KapOGOHOBHIX KHCJIOTAX X HX Knaccudukanus. XuMHUeCKHe CBOMCTBA KapOOHOBHIX KHCIOT. Peakuuu,
UJUTIOCTPUPYIOIIYe KUCJIOTHBIE CBOMCTBA U UX CPaBHEHUE CO CBOMCTBAMH HEOPTaHWYECKUX KHUCIJIOT. Peakiuu sTepudUKaIyu.
Crioco6sl Tony4eHust KapOOHOBEIX KUCTIOT. OTHENIbHEE TPEICTABUTENH U UX 3HadeHHe. OOmye crocobbl MONy4eHNs: OKACIIeHHe
aJIKaHOB, alIKeHOB, TEPBUYHEIX CIIUPTOB, alberuoB. CoxKHbEe 3(UDHL.

9.YrieBoabl, aMHHBI, aMHHOKHC/IOTHI, Oenku. [ToHsTHe 06 yrnesogax. Kimaccudukamnus yrieBogoB. MOHO-, Au- U
[OJIMCAaXapUAbl, NMPEACTAaBUTENHN KaXkAOH TPYNNEl yriaeBOmZoB. Moxocaxapupsl. CTpoeHHe M ONTHYeCKas H30MEPUS
MOHOCaxXapumoB. ['7I0K03a, CTPOEHHE ee MOJIEKYJTIE U Gpu3ndecKue cBoiicTBa. TayTromepusi. [1eHTO3bl. Pr6o3a u fe3okcupubo3a
KaK [IPe[iCTAaBUTEINH anbAoneHTo3. CTpoeHne Monekyn. CTpoeHHe aucaxapunoB. CTPOEHHE U XUMHYECKHe CBONCTBA CaxapO3kl.
JlakTO3a ¥ MaJIbT03a KaK M30MepH caxapo3bl. O0Iee CTPOEHUE TI0THCAXapHUi0B.

10. BHONOrHYeCKH aKTHBHBIe COeJHHeHMs. XuMus B Xu3HU obmectBa. PepmeHTH. [ToHATHE O pepMeHTaX Kak o
6HOIOrHYeCKUX KaTanu3aTopax 06enkoBoi mpupopsl. OCOOEHHOCTH CTPOEHMS U CBOMCTB B CPaBHEHMU C HEOPraHMYEeCKHUMH
Karanu3aTopamu. Burtamunsl. ITonsitue o BuTaMuHax. Mx knaccudukanus u o6o3nauenue. Hopma noTpe6ieHus BUTaMUHOB.
BopmopacTBopuMEle (Ha mpuMepe BuTaMuHOB C, rpynnsl B u P) u XupopacTsopuMbe (Ha npuMepe BUTaMuHOB A, D u E).
ABUTaMUHO3BI, TUIIEPBUTAMUHO3El ¥ THIIOBUTAMUHO3M], UX IpodunakTuka. [opMoHEL. [IOHSATHE 0 TOPMOHAX KaK 6MOIOrHYECKU
aKTHBHBIX BellleCTBaX, BEINONHAIOIIMX SHIOKPUHHYIO PETYIIANUIO XKU3HeesTeIbHOCTH OPraHi3MOB.

11. X¥uMHs B IPOMBINUIEHHOCTH. XVMUS 1 IPOU3BOACTBO. XUMHUYECKas IPOMHIIIIEHHOCTb ¥ XUMUYECKHe TEXHONIOTHH. XUMHS
B CeJIbCKOM X03s#icTBe. XMMH3allUsl CebCKOT0 X035 CTBa U ee HalpaBlleHHus. XUMUs U 9KO0JIOTHs. XMMHYECKoe 3arpsisHeHne
oKpyzxKaroltei cpenbl. OxpaHa rugpochepsl OT XUMUYECKOT0 3arps3HeHns. XUMUS U IOBCeOHEBHAs KU3Hb YesloBeKa. [JoMalHssa
anTeka. Moomue u yucTsmue cpencrda. Cpencrsa 6opsOL! ¢ OHITOBEIME HACEKOMEIMH.

B mom 4uce, npaKkmuyeckux 3aHamuii u 1a6opamopHeix paéom
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JIabopaTopHas pa6ota Nel l3ydyeHune 0CHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB M HOMEHKJIATYPH

JlabopaTopHast pa6ota Ne2 CBoiicTBa paCTBOPOB 3JIEKTPOIUTOB

JlaGoparopnasi paGora Ne3 VccrienoBaHue IpoLecca JIeKTPOI3a BOAHEIX PACTBOPOB 3JIEKTPOIUTOB

JlabopatopHasi pa6ora Ne4d O6HapyKeHHe HeIpefeIbHbIX COEfUHEHNH B KePOCHHE, CKUNUAape

JlabopaTopHast pa6ota N5 AHanu3 BOCCTAHOBUTENIBHEIX CBOMCTB aJIbIETUI0B

JlaGoparopHasi pa6ota N6 /3yueHne XMMUIECKUX CBOMCTB YKCYCHOM KHCIIOTH

HpaKTH‘lECKOe 3aHsaTue Nel Pemenue 3afla4 Ha pa3JInYHble BUABI KOHILEHTPALUU PaCTBOPOB

IIpakTHYeckoe 3aHsATHEe No2 PelleHNe ypaBHEHUI OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKLui

IIpakTHYeckoe 3aHsATHEe N3 PellleHue ypaBHEHUH Ha 31€KTPOJIN3 BOLHBIX PAaCTBOPOB

IIpakTHYeckoe 3aHsaTHE Nod OnpenerneHne XUMAYECKON GOPMYIIBI BEIECTBA 110 IPOAYKTAM ero CrOPaHus

l'[pal('rn‘lecxoe 3aHATHE N5 I/I3yquHe XAMHAYECKUX CBOI:ICTB, H30MepHUH ¥ HOMEHKIIaTyPhI 3TUJIEHOBRIX YIJI€BOJTOPOAOB

IIpakTHyeckoe 3aHsaTHe Ne6 OmperieneHue XUMUYIECKOH (POPMYIIE BelleCTBA B COCTaBe BUTAaMHUHOB A,C, [T

CaMocTosiTe/IbHast padoTa 00y4alonuxcst
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3 MaTepHaIbHO-TEXHHYECKOe H YIeOHO-MeToouYecKoe odecnedyeHrne TUCIUIITHHBI (MOTYJIsT)

3.1 CnenuanbHbIe NOMENIEHHSI 1/Is1 pea/Iu3allii IPOrpaMMBbI

s peanu3alyuy IPOTPAMMEI YYeOHOUW OUCIUIIUHEL TOMKHE OBITh IPEOYCMOTPEHE CIIENyIolIre
CIenyanbHble TIOMEIIeHHUS:
KabGunet xumuu ¢ nabopaTopueit u# 1ab0paHTCKOM KOMHATOH, YIOBIETBOPSIOIINE TPeOOBAHUIM
CaHUTAPHO-3MHUIEMUOIOrnYeCKHX TpaBuil ¥ HopMaTuBOoB (CanlluH 2.4.2 Ne 178-02) 1 ocHalleHHEIE
THUIIOBEIM 000PyMOBAaHUEM, IIO3BOJISIOIUM JOCTHKEHNE 00y4JaOIMUMUCS yCcTaHOBIeHHEXx ®I'OC COO
TPeGOBaHUY K IPEAMETHLIM, METAIIPEIMETHEIM U TMYHOCTHLIM Pe3y/IbTaTaM 0CBOEHUS IPOTrPaMME y4ebHOH
OUCIMIIUHEL. B TOM d4ucle, B cOCTaB y4eOHO-METOOUYECKOTO M MaTepHallbHO-TEeXHUYECKOTO
obecreueHust KaOMHETa BXOMIT:
— JIOCKa;
— TI0CafOYHbIe MeCTa M0 KOJIMYeCTBY 00yJaroIIuXCs;
— paboyee MeCTO IPeIoIaBaTeIs;
— MHOTOQYVHKI[OHAIBHbINA KOMIIJIEKC TPEIOOaBaTEIs;
— HArJIsigHBIE I0COOHS;
“HPOPMAIMOHHO-KOMMYHUKATUBHbIE CPENCTBA.

3.2 UadpopManuoHHOE 00eCcIeYeHHE pPeaITu3alUui MPOrPaMMbI

3.2.1 OcHOBHas nUTEpaTypa

3.2.2 lononHUTE/IbHAsA IUTEpaTypa

3.2.3 MeToguueckas JuTepaTrypa

3.2.4 HTEpHET pecypcChl

1. Egunas komnekuus [{udpoBex 06pa30BaTeIbHEX PECYPCOB [DIEKTPOHHEIN
pecypcl. - Pexxum poctyma: http://school-collection.edu.ru/, cBoGopmHEIH. - 3ary. ¢ 3KpaHa.
2. EnuHoe 0KHO JocTyna K HHQOPMalMOHHEIM pecypcaM [DIeKTpOHHEIH pecypc].
- Pexum poctyna: http://window.edu.ru/, cBo6onHEIH. - 3ary. ¢ 3KpaHa.
3. OemepanbHbIT IIEHTP HHPOPMAXOHHO-06Pa30BaTEIFHEIX PECYPCOB
[3nmexTponuklit pecypcl. - Pexkum goctyma: http://fcior.edu.ru/, cBobomueIi. - 3ari. ¢ aKpaHa.
4. XuMUKY ¥ XUMUS [DIIeKTPOHHBIHM pecypc] : KypHal XUMHUKOB-3HTY3UaCTOB. - PeXXuM moCTyma:
http://chemistry-chemists.com/, cBobomHEI. - 3ari. ¢ 3KpaHa.
5. Xumus [OmeKTpoHHH pecypc] : yue6HO-MeTOOUUEeCKUH KyPHAIT A YUUTENIeH XUMUA U
ecTecTBO3HaHuUs / 3marenbckuii oM «IlepBoe CEHTSIOPsS». - PeXKUM HOCTyIa:
http://him.1september.ru/,
CBOOOTHEIN. - 3aTJI. C 9KpaHa.
6. Xumus B MKoJe [DNIeKTPOHHEN Pecypc] : HayIHO-TeOPeTUYeCKU U METOOUYeCKUY KypHaJl. -
Pexuwm
moctyma: http://www.hvsh.ru/, ceo6onHbIi. - 3ari. ¢ sKpaHa.
7. XuMUS ¥ XKU3HDb [DNIeKTPOHHBIM pecypc] : Hay4yHO-TIOMyISPHEIH KypHas. - PexuM gocTyna:
http://www.hij.ru/, cBoOomHbI. - 3ary. ¢ 3KpaHa.



4. Opra"Hu3anusi CaMOCTOsITeTbHOM PadOThI 00y4aIOIINXCSA

CamocrosiTenbHas pabora 06y4aomuxcs OCYLUIeCTBIIeTCS B 060beMe, YCTAaHOBIEHHOM B pasfesie 2
HACTOsIEeH MTPorpaMMbl AUCIUIIIUHEL (MOIYIs).

Ons camocTosiTenbHOM paboOTH 00y4aroMMUXCd NPedyCMOTPEHHEl CIeluanbHEe IIOMeIleHud,
OCHalleHHbE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHI0O NOOKNIIOYEHUS K HHDOPMAIUOHHO-
TEeIeKOMMYHUKAIIMOHHOU ceTu "HHTepHeT" ¢ obecmeyeHrueM [OCTyIa B 3J€KTPOHHYI MHGOPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny KyaIl'TY.

5. ®oH[ ONEHOYHBIX CPENCTB [Jis NPOBEIeHHsSI TEKyIero KOHTPO/Is, MPOMeXKYTOYHOH
aTTeCTAlHU 00YIAIOIINXCS 110 TUCIUIUIHHE

5.1 ITacmopT (poHA OLIEHOUYHBIX CPEACTB

Ne|[HaumenoBanue|Conpepxaunue |[Kopg 3HaHUd, YMeHHUS, NpPaKTUUYeCKUHM OmHT,(PopMa TeKyUIero
pa3genos (TemBl) pa3pgena [kommeTeHu |Heo6XomuMble O (GOPMUDPOBAHUA[KOHTPOIS 3HAHUH,
OUCHUNINHE COOTBETCTBYIOLIE! KOMIIETEHINN YVMEHHUH,

MIPaKTHYECKOTO OIIBITA,
HeoOXOOUMEBEIX OIS
bopMuUpOBAHUS
COOTBETCTBYyWOINEH
KOMIIETEHIHHU




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 |YmoBmeTBOpUTENBHO

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 |HeymoBneTBOPUTENBHO

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

[oKyMeHT nognucaH ycuneHHom
KBaNMOULMPOBAHHOW 3MNEKTPOHHOW NOAMUCHI0
Axosnes Anekcen Hukonaesuy

®E[EPAJIbHOE FOCYOAPCTBEHHOE BOIXXETHOE OBPA30BATEJIbHOE
YYPEXAEHWE BbICLUErO OBPA30BAHKA "KY3BEACCKUI
rOCYOAPCTBEHHbI TEXHUYECKUN YHUBEPCUTET MMEHU T. .

FOPBAYEBA"
008AC3F1D5F988C83BF589283F4A0208EB
Cpok gencteus ¢ 13.11.2025 go 06.02.2027
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