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1. O0mras xapakTepPHCTHKA padoued mporpaMMbl THCIHIITHHBI

1.1 MecTO OHCHHUIUIHHLI B CTPYKTYPe OCHOBHOHM 00pa3oBaTe/ILHOH MPOrpaMMbI

Of6meobpa3oBaTenbHas OUCIUNINHA «XUMHUS» SIBISETCS OUCIUNIAHON 00s3aTeNbHON TpPeaMeTHOH
obnactu «EcTecTBennbe Hayku» ®I'OC cpemrero obmero o6pa3oBanus. B yuebntx nnanax [MTICC3 mucrunimHa
«XuMusi» BXOOUT B COCTaB OUCIMINKH TIpeAjlaraeMblX 06pa30BaTeNbHOM OpTaHu3aIueH.

1.2 ens u IUIaHHPYEMbI€ PE€3YIbTAThI OCBOCHHA TUCITHII/TUHLI, COOTHECECHHBIC C
IUIaHAPYEMBIMH PE€3YIhTAaTdMH OCBOCHHUA 06pa3OBaTeHLHOﬁ IPpOrpaMMbI

OcBoeHNe TUCITUIIIMHE HallpaBlleHo Ha GOopMUpPOBaHUe:

OK 01 BriOupath cioco0Hl pellleHus 3aiay IpodeCcCHOHATBHOM NesATeNbHOCTH, TPEMEHRTENBHO K
Pa3NHYHEIM KOHTEKCTaM

JITYHOCTHBIE Pe3YAbTaTh: CHOPMHUPOBAHHOCT MEPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHS HayKu B 0OIeCTBEHHOM MPaKTHKK, OCHOBAHHOTO Ha JUANore KyIbTyp, a TakKXKe
Pa3mUYHEX (GOPM OOINEeCTBEeHHOT0 CO3HAHMUS, OCO3HaHHe CBOET0 MecTa B IMONHKYNBTYPHOM MUpPe
MeTampeaMeTHEIe pPe3yNbTaThl: YMEHHE CaMOCTOSITENIBHO ONpPeNensiTh el AesITeNIbHOCTH U COCTABIIATh
TITIaHbI e TeNTbHOCTH; CaMOCTOSITeNIEHO OCYIIeCTBSATh, KOHTPOIUPOBATh U KOPPEKTUPOBATh
OesaTenbHOCTh; HCIONb30BaTh BCE BO3MOXKHEIE PECYPCH s JOCTHIKEHHUS MMOCTaBeHHEX 1leNel u
peanu3alyy MNaHoB IesITeIbHOCTH; BHIOUPATD YCIEIIHEE CTPAaTerny B PA3/IHYHBIX CHTYAITHSIX
BJIafieHKe HaBRIKaMH II03HABATEIbHON, YieOHO-HCCIeoBaTeNbCKOM U TPOEKTHOM NesSTeNTbHOCTH,
HaBHIKaMH pa3pelleHus IpodeM; CII0COGHOCTD B TOTOBHOCTh K CAMOCTOSITEIRHOMY ITOMCKY METOLOB
pellieHrs TPaKTHUECKHX 3a/lad, IPEMeHeHUI0 Pa3THYHEIX METOIOB IT03HAHUS

[TpenMeTHEIE pPe3yNbTATH: BNaieHNe OCHOBHRIMU METOMaM{ HayJHOT O TO3HAHUS, HCIONb3YeMEIMHU B
XMMHH: HaOomeHne, oiucale, H3MepeHne, 9KCIepUMeHT; yMeHne 00palaThBaTh, 00BICHATD
Pe3yIbTaTH MPOBEOEHHEIX OIIKTOB ¥ HelaTh BEIBOIE; TOTOBHOCTE M CIIOCOOHOCTh IPUMEHSITH METO/IBI
TIO3HAHUS MIPH PeIlleHUH IPaKTHUeCKUX 3aau

chOpMHUPOBAaHHOCTh YMEHUS JaBaTh KONHUYECTBEHHbIE OIIEHKH ¥ MPOBOMUTH PACUeThl 10 XUMUIECKUM
dopmynam 1 ypaBHEHHSIM

OK 02 OcyImecTBASTh OKCK, aHANM3 U WHTEPIpeTanuio HHGOpMaIuu, Heo0X0AUMOM [JIST BRIIOHEHMS
3aad npodecCroHanbHol NesTelbHOCTH

JIMYHOCTHEIE PE3YbTaTH: CHOPMIPOBAHHOCTE MEPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAaYKHU ¥ 00IECTBEHHOM MPaKTUKM, OCHOBAHHOTO Ha AMANIOTe KYIbTYD, & TAaKXKe
pa3nuuHLX GOpM 06IIEeCTBEHHOTO CO3HAHUS, OCO3HAaHUE CBOETO MeCTa B MONUKYNIETYPHOM MUpPe
MeTanpenMeTHbIE Pe3YIbTaTh: BIafleHNe HaBHKaMy II03HABATEIbHOH, Y4e0H0-UCCNenoBaTeNbCKON 1
TIPOEKTHOH [IesSITeTbHOCTH, HaBREKAMU Pa3pellleHus TpobieM; CIocOOHOCTh ¥ TOTOBHOCTE K
CaMOCTOSTETIFHOMY ITOMCKY METOLOB PellleHNs NPaKTHIECKUX 3alad, IPUMeHeHNIO Pa3IMIHEX METOIOB
TI03HAHUA

[TpemMeTHEIE PE3YNBTATH: BlafeHNe OCHOBONIONATaloMIMI XUMAYECKIMY IOHATHIMHE, TEOPUIMH,
3aKOHaMU U 3aKOHOMEePHOCTSMH; yBepeHHOe I0NIb30BaHNe XUMUIECKON TEPMHUHOJIOTHEN W CHMBOTIUKOH

OK 03 TInaHupOBaTh ¥ pEann30BEBATH COGCTBEHHOE TPO(GECCHOHANBHOE U TMYHOCTHOE PA3BUTHE
JINYHOCTHEIE Pe3YIIBTATH: TOTOBHOCTH U CIIOCOOHOCTE K 06pa30BaHHUIO, B TOM YHCTIE caMo0o0pa30BaHuio, Ha
TIPOTSXKEHUH BCeH XKU3HK; CO3HATENbHOE OTHOIIEHNE K HeIIPepHIBHOMY 00pa30BaHHUIO KaK YCIIOBHIO
yCIlelHo# mpodecCHOHaNbHOM B 00IeCTBeHHOM NesTeTbHOCTH

MeTanpeaMeTHEE pe3yIbTaTH: BllafeHne HaBRKaMHU II03HABATEIbHOH, yIeGHO-HCCeI0BaTeNbCKOH 1
TIPOEKTHOH IesSTeNbHOCTH, HaBRKaMH pa3pelieHus IpodaeM; cmocoOHOCTb ¥ TOTOBHOCTE K
CaMOCTOSITEIIFHOMY ITOKCKY METOMOB PellleHus IPaKTHUECKHX 3aaY, IPHMEeHEHHIO Pa3NIMYHEX METOIOB
TO3HAHUS

[TpemMeTHBIE Pe3YNbTATH: CHOPMHPOBAHHOCTD IPEICTABICHHH 0 MECTe XUMHUH B COBPEMEHHOH HayJHOH
KapTHHe MHpPa; IOHUMaHHe PONTH XUMHH B (OPMHPOBAHUN KPYro30pa ¥ QYHKITMOHANBHOM IPaMOTHOCTH
YeoBeKa 71 pellleHus IPaKTHUeCKUX 3a1au
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OK 04 PaboTaTk B KONNEKTHRe W KOMaH[e, 3bGdeKTHBHO B3aUMOIEHCTBOBATE C KONETaMH, PYKOBOICTEBOM,
KNHeHTaMHu

JIMYHOCTHEIE pPe3ynbTaThl: HABRIKH COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHMU MIIaAIIero BO3pacTa,
B3POCTEIME B 00pa30BaTeNbHOMH, 00IIIeCTBEHHO MONe3HOH, YIeOHO-HCCIeN0BAaTENbCKOMH, IIPOEKTHOH 1
OPYTHX BUaX OeITeNbHOCTH

MeTanpeaMeTHEE pe3yIbTaTH: BlafeHne HaBRKaMHI II03HABATEIbHOH, yueGHO-HCCeIoBaTeNbCKOH 1
IMPOEKTHOH IesSTeNbHOCTH, HaBRKaMH pa3pelieHus IpodaeM; cmocoOHOCTb ¥ TOTOBHOCTE K
CaMOCTOSITEIHBHOMY IIOMCKY METOMIOB PellleHNs MPaKTUYeCKNX 3afad, IPAMEeHEeHHUIO Pa3/IMYHbIX METOO0B
TMO3HaHHUS

[IpemMeTHBIE Pe3yNbTaTH: BafileHHE OCHOBOIIOJIaralouMi XUMAUYECKAMH TTOHITASIMH, TEOPUSIMH,
3aKOHaMM ¥ 3aKOHOMEPHOCTSAMHU; YBEPEHHOE MOJIb30BaHUE XUMUYECKOU TEPMHAHONOTHEN M CHMBOIHKOM

OK 07 ComeiicTBOBATh COXPaHEHHUIO OKPYKAIOIIEH cpefsl, pecypcocOepexenuio, 3G heKTHBHO
OelCTBOBAThH B UpE3BHUANHEIX CHTYAI[UAX

JINYHOCTHBEIE Pe3YJIbTaTH: HAaBEKM COTPYOHUYECTBA CO CBEPCTHUKAMH, JeTHMH MJIafIIero Bo3pacTa,
B3DOCIEIME B 00pa3oBaTenbHoi, 06IeCTBEHHO IONIE3HOH, yIe0HO-UCCTIeN0BaTeNIbCKOM, TPOEKTHON U
OPYTHX BUMaX OesTeNIBHOCTH

MetanpenMeTHEEe pe3yIbTaTH: YMeHNe CaMOCTOSATENIBHO ONPeNeNaTh el OesITeNIBHOCTH U COCTaBIIATh
IIJIQHHL e TEeNBHOCTH; CAMOCTOSTENBHO OCYIIECTBIST, KOHTPONKAPOBATh X KOPPEKTHPOBATE
LeATeNbHOCTD; UCIONIb30BaTh BCe BO3MOXKHEIE PECYDPCH 71 JOCTUKEHNS TOCTABNIEHHEIX [IeTIel U
peanm3alMy IIaHOB AeITeNTFHOCTH; BHOUPATh YCIEIIHbe CTPAaTer My B PA3MYHBIX CUTYaIIHIX
[TpenMeTHHIE pe3yIbTaThl: BIaleHNe TPaBUIIaMK TEXHUKY $@30TaCHOCTH MPH MCIOTh30BAHIH
XUMHAYeCKUX BeIleCTB

OK 09 Hcnons3oBaTh HHGpOPMalOHHEE TEXHOJIOTUH B IPoGeCCHOHANBHON NeaTeNbHOCTH

JINYHOCTHEIE Pe3YIIBTATH: TOTOBHOCTH U CIIOCOOHOCTE K 06pa30BaHHUIO, B TOM YHMCTIe caMo00pa30BaHuio, Ha
TIPOTSIKEHWY BCeH KU3HU; CO3HATENTHHOE OTHOIIEHUE K HeTIPePHBHOMY 06pa30BaHHUIO KaK YCIIOBHUIO
yCIlelHoH mpodecCHOHaNbHOM B 00IeCTBeHHOM NesTeTbHOCTH

MeTanpeaMeTHEIE pe3yIbTaThl: TOTOBHOCTD M CHOCOGHOCTE K CAMOCTOSITeTbHON HHGOPMAaIMOHHO-
TO03HaBATeNNFHOHN NesTeNbHOCTH, BlafeHue HaBRKaMy TONy4YeHns Heo0XoauMoi nHGOpMaIul u3
CTI0Bapel pPa3HbIX TUIIOB, YMeHNe OPHEeHTHPOBATLCS B PA3NIMYHEIX HCTOYHIKAX HHGOPMAIUY, KPUTHIECKT
OLIEHMBATEH ¥ WHTEPIPETAPOBATh HH(POPMAIKIO, IONTydaeMyo N3 Pa3fIMYHEX HCTOYHIKOB

[penMeTHBIE pPe3YIbTaTH: CHOPMUPOBAHHOCTH COOCTBEHHOM TTO3UIINY 10 OTHOIIEHUIO K XMMUIECKOHN
“HPOPMAINH, IONyIaeMoi U3 pa3HbIX HCTOYHUKOB

B pe3yiabTaTe 0CBOCHHSA TUCHHIIHHLI 00VIAIOMIKHACS B 00IIEeM M0 JHCIHUIUIMHE T0IXKEH

JINYHOCTHEIE PEe3yIBTATH:

- HABHKH COTPYOHHYECTBA CO CBEPCTHHKAMH, NEeTbMH MIIAIIer0 BO3pacTa, B3POCHBIMH B
o6pa30BaTenbHOH, OOIIECTBEHHO MOME3HOH, y4eOHO-MCCHAeMOBATENbCKOH, MPOEKTHOH H APYTHX BHOAX
OesATeNnbHOCTH

- TOTOBHOCTh H CIOCOOHOCTH K 00pa30BaHHI0, B TOM YHCJIE CaMoo0pa30BaHKWI0, HAa TIPOTSKEHWH BCeH
KHU3HH; CO3HATENbHOE OTHOIIEHHE K HEeIIPePEIBHOMY 00Pa30BaHKIO KaK YCOBHIO YCIENIHOH MTpodeCCHOHaNbHOM 1
00IIeCTBEHHOM AeaTenbHOCTH

- cOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00IIeCTBEHHOH MPAKTHKH, OCHOBAHHOTO0 Ha OHANOre KynbTyp, a TakKXKe pasNuuHbX GOopM o0LUIeCTBEHHOTO
CO3HaHHS, 0CO3HAHKE CBOETO MECTa B MOTUKYIETYPHOM MHPe

MeTamnpenMeTHEE Pe3yIbTAThL:

- YMEHHE CaMOCTOSTeNbHO OMPEeNensaTh ey AesSTeNbHOCTH H COCTABNATh INaHH NeITelbHOCTH;
CaMOCTOSTENbHO OCYLUIECTBASATh, KOHTPOMHPOBATh H KOPPEKTHPOBaTh [AeSATENbHOCTh; HCIONb30BATh BCE
BO3MOXKHEIE PECYPCH [/ HOCTHKEHHS IMOCTABICHHHX IleNell U peanu3allii IaHOB NesATeNbHOCTH; BEIOUPATh
VCIIeIHEEe CTPAaTeTHH B PA3IMYHAIX CATYAIHIX

- BlafieHHe HABHIKAMH MO3HABATENbHOH, y4eOHO-HCCIeN0BATENhCKOH U MPOEKTHOH OesITeNbHOCTH,
HaBHKAMH pa3pelieHus npo0IeM; CIocoGHOCTh X TOTOBHOCTD K CAaMOCTOSITEIbHOMY ITOMCKY METOMOB PeIleHUs
IPaKTHUECKUX 33024, IPHMEHEHHIO PA3NMYHEX METONOB IO3HAHHUS

- TOTOBHOCTh W CIOCODHOCTh K CAMOCTOSITENbHOH HH(pOPMAIXOHHO-IO3HABATENbHOH NesTeNbHOCTH,
BlaJeHKMe HaBHIKAMH MONy4YeHHS HeoO0XOmuMOM MHGOpPMAIMH K3 CHAOBApeld pasHHX THIOB, YMeHHE
OpHEHTHPOBATLCS B PA3NUUYHEX HCTOUYHHKAX HHGOPMAIWH, KPHTHYECKH ONEHHMBATh ¥ MHTEPIPETHPOBATH
HH(POPMAIIHIO, TONYYaeMyi0 U3 Pa3IHYHBX HCTOYHUKOB

[TpenMeTHBIE Pe3yAbTATH:

- BlafeHKe IpaBUAaMK TeXHHKY 0e30MaCHOCTH IPH KCIOIh30BAHUY XAMHUUECKHX BEIIIECTB

- cOPMHPOBAaHHOCTh MPENCTABIEHKE 0 MECTe XMMHH B COBPEMEHHON HayYHOH KapTHHE MHUPA; IOHKMAHHE
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PONH XMMHM B GOPMHPOBAHMH KPYyrosopa ¥ (QYHKIHOHANBHOM TPaMOTHOCTH UYeNlOBeKa [N pelleHus
IPaKTHYECKHUX 3124

- BJIafieHre OCHOBOTIONAraloIMMA XUMHYECKAMHE IIOHSATHSIMHE, TEOPHUIMHE, 3aKOHAMH H 3aKOHOMEPHOCTSIMHY;
VBepEeHHOe TI0Nb30BaHue XUMUIECKOH TEPMUHONIOTHEH U CHMBOITHKOM

- BNaJleHHe OCHOBHHIMH MeTONaMM HAYYHOT'O IO3HAHHS, HCIONb3YEeMHIMH B XHMHH: HaONOJeHHE,
ONMKCaHue, H3MepeHHe, SKCIePUMeHT; yMeHHe o0pabaThBaTh, 0OBICHATD Pe3yNbTATH IPOBEIEHHEX ONBITOB H
OenaTh BEIBOIL]; TOTOBHOCTE M CIIOCOOHOCTH IPUMEHSITh METOIE IIO3HAHHUS IIPK PEIIeHHH IPaKTHYECKHX 3aau

- ¢hOPMHPOBAHHOCTh YMEHHUS NaBaTh KOTHUYECTBEHHLIE OEHKH U IPOBOIHMTE PACUETHl II0 XUMHUIECKHM
dbopmynam u ypaBHEHUIM

- cOpPMHPOBAHHOCTE COOCTBEHHOM IO3UITHH ITO OTHOIIEHHIO K XHMHUEeCKOH WHPOpMAIIuy, oIyIaeMoi U3
Pa3HBIX HCTOUHHUKOB

2. CTpykTypa ¥ cofepXaHHe THCIUIITHHDBI

2.1 O0beM TUCIUIIUTHHLT M BHIbI YI€0HOH PadoThI

Dopma oBygenns KonuuecTBo 9acoB
oo 30 | 030
Kypc 1 / Cemectp 1
00BbeM THCTHIUTHHEI 38
B TOM HHCIIE:
JIeKyuU, ypoKu 20
AabopamopHele pabombol 8
npakmuyeckue 3aHAMUA 4
Koncynerauuu
CamocTosiTenbHast patoTra 6
[TpoMexXKyToUHas aTTecTallus
WupuBUyanbHOE TPOEKTHPOBAHUE
dopMa MPOMEKYTOTIHOH aTTECTAlluH
Kypc 1 / Cemectp 2
00beM THCTHIUTHHEI 48
B TOM HHCIIE:
JIeKyuU, ypoKu 20
AabopamopHele pabombol 10
npakmuyeckue 3aHAMuA 8
Koncynerauuu
CaMocTosiTenbHast patoTa 10
[TpoMexXKyToUHas aTTecTalus
WupuBUyanbHOE TPOEKTHPOBAHNE
®dopMa MPOMEKYTOTIHOH aTTECTAIluH mibdepeHITIPOBaHHEH 3a4eT

2.2 TeMaTHYeCKHH I/IaH U COAePKaHHE THCHUIUTHHBI

0oBeMm
HauMmeHoBanne | ComepXxaHHe y4eOHOT0 MaTepHana U ¢GopMEBI OPraHH3allUuH JeATe TbHOCTH B
a3denoB H TeM 00yYIAIOIIUXCS

pasp yaromt Jacax
Paspen 1. Oomast xuMus 86
TeMma 1.|06was u HeopadHUYeCKAs1 XUMUs1 38
Heoprannyeckas
XHMHS
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HanMenoBaHHe
pa30aenoB U TEM

ConepxkaHue y4eOHOT0 MaTepHasia H GpOpMbI OpTaHU3ANMMH e ITeTHHOCTH
00yYIaIOIIUXCS

00nLeMm

Jacax

1. XuMHa - HayKa 0 BemecTBax

CocTaB BemecTBa. XuMudeckue 37eMeHTH. CocoGsl CYIeCTBOBAHUS XUMAYECKUX
97IeMEeHTOB: aTOMEI, IPOCTEHE W CIOXKHBIE BellleCTBa. BelllecTBa IMOCTOSHHOTO X
IepeMeHHOT0 COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BeINecTB. Macca aTOMOB X
MOJIeKyn. AToMHasl eUHAIA MacCh. OTHOCHTeNIbHEIE aTOMHas U MOJEKylspHas
Macch. Konnm4ecTBo BelllecTBa U eIWHUIE €70 U3MePeHUs: MONIb, MMOJb, KMOJb.
Yucno Asoragpo. MonsipHass Macca. ArperaTHEe COCTOSIHUSL BellleCTBa. TBeproe
(KpUCTaNIHYecKoe U aMOP(HOe), KUNKOe U ra3006pa3H0e arperaTHRe COCTOSHUS
BellecTBa. 3aK0H ABOTaipo M ero ciaencTBUsl. MonspHBE 06BEeM BeINecTB B
razoofpasnoM cocTtosHuM. OO0BeUHEHHHHM Ta30BHU 3aKOH W YpaBHEHUE
MenpgeneeBa - KnamneiipoHa.

2. Mepuoguyeckuin 3akoH u I[lepHogMYecKas CHCTeMa XHMHYECKHX
anemenToB [I. I. MenneneeBa. CTpoenne aToMa

OTKpHTHE Hepuogudeckoro 3akoHa. OTkpeiTue [. HU. MeH[OeneeBHM
[TepuoguuecKoro 3aKoHa. [lepuomudeckuil 3aKOH W CTPOEHHE aTOMa. V30TOIIH.
CoBpeMeHHOe NOHATHE XUMHUYECKOro 3NeMeHTa. 3aKOHOMepHOCTh [. Mo3znu.
CoBpemMeHHas ¢pOpMYyTTHPOBKa MEPUOAUUECKOT0 3aK0Ha. [lepuoaudeckas cUCTEMa U
CTpoeHUe aToMa. PU3NUECKHI CMBICT IOPSAKOBOTO HOMEpa 371eMEeHTOB, HOMEPOB
TPYIIIE U MepHofa. 3HaYeHHe TePUOAUIeCKOT0 3aK0Ha U MePUOAAYEeCKON CHCTEMBI
XUMHAUEeCcKUX 37eMeHTOB [I. M. MeHpaeneeBa g pa3BUTHSA HAayKU U MOHUMaHUS
XUMHUYECKOU KapTHUHH MHPa. [InaHeTapHasd Mofaenb aTtoMa J. Pesepdopma.
Crpoenne atoma no H. Bopy. CoBpeMeHHbIe IpefCcTaBleHNs 0 CTPOSHHH aToOMa.
KopnycKynIsIpHO-BOJIHOBOH OyanM3M YaCcTHIl MHKPOMEpa. JJIeKTpoHHas 000I09Ka
atroMoB. KBaHTOBEHE UHCNa: THapHOe, opOuTanbHOe (I060UYHOE), MAaTHUTHOE H
CIIMHOBOE. PacmpesieneHre 31eKTPOHOB 110 SHePTeTUUECKUM YPOBHSIM, TOTYPOBHSIM
4 OpOHTaNsIM B COOTBETCTBHH C IMPHUHIIUIOM HaHMEHbBIIeH SHEPrHH, IPHHITHIOM
[Maynu u mpaBunoM ['yHOa. DNeKTPOHHBIE KOHPUTYPAIlUM aTOMOB XHMHUYIECKUX
31EeMEeHTOB.

3. Ctpoenne BemecTBa

[TorsaTHe 0 XUMUYECKOU CBA3U. TUNE XUMUYECKUX CBSI3€l: KOBalleHTHasl, HOHHAS,
MeTasnnudeckasl U BogoponHasi. KoBaneHTHad xuMudeckasl CBa3b. [[Ba MexaHU3Ma
00pa30BaHUs 3TOH CBSA3U: OOMEHHHHN M HOHOPHO-aKIeNTOPHHHU. OCHOBHEE
apaMeTpEHL 3TOr0 TUIA CBSI3U: OJIMHA, IPOYHOCTh, YIOJ CBA3U UK BalleHTHEIU YIoJl.
DNeKTPOOTPUIATENBHOCT, U KlaccudUKaIus KOBANeHTHHX CBA3eH IO 3TOMY
[IpU3HaKy: NOJNsIpHas U HeNoNspHas KoBaJjleHTHEe CBA3U. ITONSIPHOCTE CBA3H U
TMONSPHOCTS MOMEKyNe. Cmocol mepeKpHBaHUS 37eKTPOHHBIX opOuTaned u
KnaccuduKaus KOBajleHTHRIX CBA3eH 110 3TOMYy NPU3HAKY: O- ¥ N-cB4I3Hu. MoHHAA
XUMUYecKasi CBs3b. KpallHUH clydall KOBaleHTHOU IONSPHOU CBA3U. MexaHU3M
o0pa30BaHUS HOHHOW CBSI3W. MOHHEIE KPUCTANNUYECKUE PEIIeTKH W CBOUCTBA
BEINECTB C TAKMMHU KpUCTanaMu, MeTannudeckasi XuMudeckasi cBsidb. OCoObIi THIT
XUMHUYECKOU CBSI3H, CYIIECTBYIOLINY B MeTasljlaX U clinaBaX. Ee OTnu4us U CX0OCTBO
C KOBaJeHTHOW ¥ HMOHHOU cBsa3AMU. CBOWCTBA MeTallU4YeCKOH CBS3U.
MeTrannuyeckue KpUCTanlIudecKue PelleTKH U CBOUCTBA BEILeCTB C TaKUMHU
KpucTannamu. BogopomHas xuMudeckasi CBsi3b. MexaHu3M o06pa30BaHUS TaKOH
cBA3U. Ee KnaccupHKanus: MeXMOJNeKyJsapHad ¥ BHYTPHMONeKyNApHad
BOLOPOJOHEIE CBA3U. MONeKyspHEe KPUCTAINYeCKe PelleTKU A7l 3TOT0 THIa
CBSI3U.
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4. Tlomumepsl. [IHcHepCHbIE CHCTEMbI

[TonuMeps — IPOCTHE BelleCcTBa C aTOMHOUW KPUCTANNIUYECKOU DPEeIIeTKOU:
anNoTPONHbe BUOOU3MEHEeHUS yriepopma (anMas, rpadut, Kapbul, ¢ynnepew,
B3aUMOCBSI3b TUOpUAN3anuy opOuTanell y aTOMOB YIIepoa ¢ TPOCTPAHCTBEHHBIM
CTPOEHUEM aJIOTPOIHEX Mofgu(uKaImii); celleH U TEIYp Lel0UeTHOT 0 CTPOEHUS.
[TonuMepH - CNOXKHEIE BellleCTBa C @TOMHOY KPUCTAJIINYECKOU PellleTKOU: KBapll,
KpeMHe3eM (OMOKCHOHBIE COeNMHEHUS KPeMHHUs), KOPYHI (OKCH[ allOMUHUS) X
aJIIOMOCHIMKATH (TTONIeBEIe IIMATH, CI0fa, KaonuH). MuHepankl # TOPHbIe IIOPOIEL.
Cepa nnactuyeckas. MuHepanbHOE BOJIOKHO - acbecT. 3HaueHNe HeOPraHUYEeCKUX
TIPUPOOHEIX IIOTUMEPOB B (GOPMHUPOBAHUN OOHOU M3 Te0NOTHYECKUX 0007I0UeK
3emnu - nurochepH. [IoHATHE 0 OUCIEPCHEX cHCTeMax. Knaccuburanus
OUCIIEPCHBIX CUCTeM B 3aBUCHMOCTH OT arperaTHOr0 COCTOSIHUS OUCIEPCHOHHOU
Cpenbl ¥ OUCTEePCHOHN (a3, a TakkKe 10 pa3Mepy ux dacTull. [pyGogucnepcHie
CUCTEMHI: SMYJICUH U CYCIIeH3UH. TOHKOOUCIEPCHEIE CUCTEMEL: KONTIOUTHEIE (30711
¥ TeNd) X UCTUHHBIe (MOJIEKYTApHLE, MONEKYNAPHO-HOHHbIe K HOHHEIE).

5. XuMuyecKkue peakniuu

Knaccudukalus XUMHIeCKUX PeaKlii B OpraHUuIecKod U HeopraHudecKou XUMUH.
CKOpOCTh XUMHYECKHX peaKuli. [IoHATHE 0 CKOPOCTH peakiuii. CKOPOCTh TOMO- K
TeTepPOTeHHOW peaklMHu. JHEpPrus akTuBauuu. PakTOpPH, BAUGIONME Ha CKOPOCTh
XUMHUECKOU peaKIud. [IpHpofa peardpymioniux BellecTB. TeMnepaTypa (3aK0oH
Baut-T'odda). Konmnentparusg. KaTanuzaTopsl ¥ KaTalu3: TOMO- ¥ TeTEPOTeHHHIH,
WX MexXaHu3Mbl. PepMeHTH, X CpaBHEeHHNEe C HEOPTaHMYEeCKUMH KaTalu3aTopaMu.
3aBUCHUMOCTB CKOPOCTH PeaKIui OT MTOBEPXHOCTH CONPHKOCHOBEHUS PearupyOIIuX
BEIIECTB.

6. Kitaccel HeOpraHM4eCKUx CoeTHHeHHH

Knaccudukanusa HeopraHHYeCKHX BelecTB. [IpocThie W CIOXKHEE BeIecTBa.
Oxcunsl, uX Knaccuduraiusi. [HAPOKCHAL (0CHOBAHUS, KUCIOPOIACOMepKalIue
KHUCNOTH, aMpoTepHbIe THAPOKCHUE). KUCTOTH, uX Knaccuukanusi. OCHOBaHHUS, UX
Knaccudukarmms. CoNny cpegHue, KUCble, OCHOBHEIE ¥ KOMITIEKCHEIE.

7. PacTBOpBI

[TorsTue 0 pacTBopax. B3auMo#elCTBIE PACTBOPUTENS X PACTBOPEHHOI0 BellleCTBa.
Croco0bl BHIpaXKeHWsT KOHIIEHTPAIMKY PACTBOPOB: MAccoBasl OOl PACTBOPEHHOTO
BelllecTBa (IpOUeHTHasA), MoIsapHass. TeopHUs B3IeKTPONUTHUECKOH
gucconuanuu. MexaHW3M AUCCOLMALKMK BelleCTB C pPa3/IMYHBIMU THUIaMHU
XUMHUYEeCKUX CBa3el. CTeleHb 37eKTPONIUTAYECKON OUCCONuanuu U (akToOpH ee
3aBACUMOCTH. CUNBHEe U CDeJHUE 3NeKTPONIUTEL. [lrcconuanys Bogsl. BomoponHblii
moka3aTenb. Cpefda BOJHEX PAaCTBOPOB 37IEKTPONUTOR. Peaknuu o6MeHa B BOTHBIX
pacTBopax SJeKTPONHTOB. ['HAponu3 KaK oOMeHHHH mpomecc. HeoOpaTuMeli
TUOPONKU3 OPraHUYeCKUX U HeOPraHWYeCKUX COeQUHEHUY U ero 3HaueHUe B
NIpaKTU4YeCKOU AesaTebHOCTH YeI0BeKa.

8. OxucIuTEeTHHO-BOCCTAHOBHUTETHHBIE PEaKIINH
OKUCNUTEeNbHO-BOCCTAHOBUTENbHBE peaknuu. CTemeHb OKUCHEHHUS.
BoccranosuTenu u okucnuTenu. OKHCIeHHEe M BOCCTAHOBIEeHHE. BaxkHeHInne
OKHCTIATEeNH ¥ BOCCTAHOBHTENH. MeTOME COCTaBNeHUS YpaBHEHUM OKHCIHUTENLHO-
BOCCTAHOBMTENBHEX pPeaKlui. MeTom 97eKTPoHHOT0 DanaHca. BnusHue cpen Ha
TIpoTeKaHHe OKHCIHTEeIbHO-BOCCTAHOBHTENBHHX IIPOIECCOB. XHMHUYECKHUEe
HACTOYHUKH TOKA. JJIEKTPOAHBIEe MMOTEHITHANE. JJeKTPOIU3 PaclliaBOB ¥ BOTHBIX
PacTBOPOB 2MEeKTPONUTOB. [Ipollecch, MPOUCXOsAIIKNe Ha KaTome M aHofe.
YpaBHeHHUS 37IeKTPOXUMHAYECKUX TIPOLECCOB. DNEKTPONU3 BOMHEIX PAcTBOPOB C
MHEPTHHIMH 37IeKTPOdaMH.

9. IIpocThie BemecTBa

Metanns. [TonoXeHWe MeTanyioB B MEePUOOMYECKOR CHCTEeMe W 0COOEHHOCTH
CTpoeHUsI UX aToMOB. Koppo3usi MeTannoB. [IoHATHe KOPPO3UU. XuMHUUIecKas
KOppo3us. JNeKTpoxuMuueckas Koppo3usi, CnocoOH 3aIluTH METanNloB OT
kKoppo3uu. O6mue crmocobGe monydeHus MeTannoB. HemeTannel. IlonoxkeHue
HeMeTannoB B I[lepuogudeckol cucteMme, 0COOEHHOCTH CTPOEHUS UX aTOMOB.
ONeKTPOOTPULIATENIBHOCTE. XUMIYECKHe CBOMCTBa HEMETAJIIOB.
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10. XuMusa 31eMeHTOB 2
s-9nemenmoi. Bopopon. Boma. dnemenTH [A-rpynne. IllenodHble MeTaskL.
[IpupongHEEe COefUMHEeHUS HaTpPHUS M Kalug, HX 3HaudeHHe. IJIEeMeHTH
[TA-rpynnel. Kansiuit, ero nonydenue, puandeckne U XUMAYeCKHe CBONCTBA. p-
Inemernmoul. AmoMmunui. [anorernsl. ['anorens B npupoge. bruonoruyeckass ponb
TajoreHoB. JneMeHTH VA-rpynnel. BopgopofHEe COeqUHEHHS 371eMeHTOB VA-
rpynnsl. OKCUAH a3oTa u ¢pocdopa, COOTBETCTBYIONIHE UM KUCTIOTHEL, A30T 1 docdop
B IPUPOAeE, WX OHONOrHYecKas ponb. JneMeHTH [VA-rpynnel. Yrnepon u ero
anmnotponus. Conu yroabHON X KDEMHHUEBHIX KUCIIOT, UX 3HAUeHWe U IpUMeHeHHe.
[Mpupomoobpasymoinasi ponb YIAepoma ANs XKWBOM M KPEMHHUS [Nl HeXHUBOU
mpupopnsl. d-3semenmbl. Menb, IUHK, XPOM, XKeJle30, MapraHell KakK IIPOCTHE
BeINleCTBa, UX (pU3NUeCKUe U XUMUUECKHe CBOMCTBa. HaxoxXIeHNe 3TUX MeTalioB B
IpUpofe, WX MOoNydeHNe U 3HaueHHe. CoequHeHus d-371eMEeHTOB C Pa3TUYHBIMA
CTEIeHsIMH OKHUCIIeHN.
B mom uuce, npakmuieckux 3aHsamuii u 1aéopamopHbsix padom 12
IIpakTudeckoe 3anarue Nel 2
Pemienve 3afjad Ha yCTaHOBJIEHHE MaCCOBOU OONHM XUMHUYECKUX 3JIEMEHTOB, Ha
ra30BLle 3aKOHEL
IIpakTuyeckoe 3ansarue Ne2 2
Pemienue 3aga4 Ha pa3nuyHble BUAH KOHIIEHTPAKK PAaCTBOPOB
JIaGopaTopHas1 padora Nel 2
H3ydeHre OCHOBHEIX KJTaCCOB HEOPraHWYeCKUX BeIeCTB 1 HOMEHKIaTyPHL
JIaGopaTopHas1 padora Ne2 2
H3ydeHre OKACIUTENBHEX CBOMCTB IepPMaHTaHaTa Kajlks B Pa3NNYHEIX cpefax
JIaGopaTopHasi padora Ne3 2
Hccneposarve npoliecca 37eKTPONIR3a BOGHEIX PACTBOPOB 3J1EKTPONIUTOB
JIaGopaTopHasi padora Ned 2
W3yueHre CBOUCTB IPOCTEIX BEIleCTB U COeNVHEHUH S-371eMeHTOB
CamocTosaTenbHasa padoTa 00yIa0OmuXCA 6
Pemienve 3amay Ha MepHOOUUECKUN 3aK0H U IePHOOUYECKYI0 CHCTEMY XUMHYIECKUX|1
aneMeHTOB [I.11. MeHneneena.
Pemrenne 3ama4 Ha paCcTBOPHI 1
Pemenne 3ama4 Ha OKUCNUTENEHO-BOCCTAHOBUTEIBHEE DeaKIIUU 2
Pemenue 3agayd Ha NPOCTEIE BellleCTBa 2

TeMma 2 .|Opaanuveckasa xumMus 48

Opranuveckasn|q, Teopus CTPOEHHS OPTaHMIECKHX COTHHEHHH 2

XHUMHUSHA

Teopus cTpoenusa opraHrdeckux coepgureHuir A. M. Bytneposa. CTpoeHZe aToMa
yriepoma. JNeKTpoHHOe 00nako u op6uTanb, s- U p-opbuTanu. KoBaneHTHas
XMMHUYeCcKasl CBSI3b U ee KacCUu(UKanus mo cnoco0y mepeKphiBanus opbuTanei (o-
¥ T-cBsI3u). Knaccudmkanua opraHWYecKHX coeduHeHuHH. Krnaccuduranus
OpPraHWYeCKUX Bel[eCTB B 3aBUCHUMOCTHU OT CTPOEHUS YIIePOSHOU Ielu.
Knaccudukanusgs opraHmuecKHX BelecTB N0 THNY (QYHKIUOHANBHOH
rpynnsl. OCHOBEL HOMEHKIIATYPE OPraHWYeCKUX BellleCTB. TpUBUAIbHEe HAa3BaHUS.
PamuonanrHass HOMeHKJIaTypa KakK IpefllecTBeHHUIla HoMeHKnaType [UPAC.
Homenknatypa IUPAC: mpumnuns o0pa30BaHHWsS Ha3BaHWH, CTapIIMHCTBO
$YHKIMOHANBHEIX I'PYNI, UX 0003HaYeHUe B pedukcax u cybdurcax HazBaHUH

Oprain4eCKux BEIeCTB.
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2, IIpepgenbHbIE YI1€BOOOPOILL. ITHIEHOBbIE H THEHOBbIE YTI€BOIOPOILI
TFomonoruueckuil psap ankaHoB. [loHATHe 06 yrnesopopopmax. HomeHkmartypa
aJIKaHOB ¥ aJKUIBHEIX 3aMecTUTesell. Pu3nyeckue CBOUCTBA alKaHOB. ANKaHH B
mpupofe. XMMHUUECKHe CBOHMCTBA ankaHoB. ['amorenupoBanue (paGoter H. H.
CeMeHOBa), HUTPOBaHUe N0 KoHoBanoBy. KpeKWHT anKaHOB, Pa3NHAYHEE BHOHL
KpPeKHUHTra, IpUMeHeHNe B IPOMEINNIEHHOCTH. [TUponus3 U KoOHBepcus MeTaHa,
n3oMepu3anus ankaHoB, O6nacTy IpUMeHeHUS alTKaHOB, [IpOMEINIIEHHEIE CIIOCOOH
TOTTyYeHUS aJIKaHOB: IOJIyYeHNe U3 IPUPONHEX UCTOUYHHNKOB, KPEKUHT TapaduHOB,
TMONy4eHNe CHHTETUYeCKOro OeH3MHa, Ta3u(pUKaIMs yIiis, THIPHPOBAaHUE alKaHOB.
T'oMmonoruyeckuii psif alKeHOB. JJeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYTIH STUJEHa ¥ aJIKeHOB., XUMHUYECKHe CBOKCTBA alKeHOB. DNeKTPOGUILHEIN
XapakTep peakIUl, CKIOHHOCTh K pPeakIusM IPUCOeOUHEHUS, OKUCJIEHHd,
nonuMepu3anuu. [IpaBuno MapKoBHHKOBa U €ro 37eKTPOHHOE 000CHOBaHIUE.
Peakuyu ranoreHupoBaHus, TUAPOranoreHUPOBaHus, TUApaTallil, TUAPIPOBaHuS.
[lpuMeHeHWe 2THNEHA W TPONHUIEHa. [IPOMBININEHHbE CIOCOOH IONYy4YeHUs
anKeHOB. Peakiuy mervApupoOBaHUS ¥ KPEKWHTA ajKeHoB, JIabopaTopHbIE CIIOCOGH
TMONyYeHUs afiKeHOB. AnkagueHH. [loHATHe M KnaccuUKaIlUs OUEHOBHIX
VI7IeBOOOPONOB MO B3aHMHOMY DPaCIONIOKEHUI0 KPaTHHIX CBs3ell B MOJeKyIe.
[TorsTHe 0 I-37EKTPOHHON CUCTEME.

3. AleTH/IEHOBBIE YIIEBOAOPOILI. ADOMAaTHYECKHE VT I€BOIOPOIbI
T'oMonoruzoMepuss MeXKJaccoBas, YTJIepOOHOTO CKeJleTa, ION0XKeHUsT KPaTHOH
CcBa3U. Peaknusa 3enuHCKOro. [IpMeHeHHe alleTHNEeHOBHIX YIJIEBOAOPOOB.
[Monusuuunanetat. [lonydenne ankuHOB. [lonmydeHue aleTHieHa IUPOJIHA30M
MeTaHa ¥ KapOWOHBIM MeTOmoM. [OMONOTHYeCKu¥ psAf ankuHOB. MYeckui psn
apeHOB. beH3071 Kak IpeCTaBUTENb apeHoB. Pa3BUTHe IPEeNCTaBNeHNN 0 CTPOSHAN
feH3ona. XuMHYeCKHe CBOHCTBA apeHOB. [IpUMEpPH pPeakIuil 371eKTPOQUIBHOT O
3aMelleHusd: AaJlOoTeHHPOBaHUSA, alKHUAUPOBAHHA (KaTalHW3aTOPH
®punena—KpadTca), HUTpoBaHUS, CyNnbdUpPoOBaHUA. Peakluy TUAPUPOBAHUSA U
TIpUCOeNUHEHUS Xnopa K 6eH307y. OCOGEHHOCTH XUMUYECKUX CBOMCTB TOMOJIOTOB
feHzomna.

4. IlpupogHbie HCTOYHUKH YT I€BOIOPOIOB

HedTr. PekTuduranus HedpTH, 0CHOBHHe (PpakKUUH ee pa3feleHHUs, HUX
WCHONb30BaHUe. BTopuuHas mnepepaGoTka HedTEeNPOOYKTOB. KpeKUHT
HepTempoayKToB. PudopMuHr HedTempomykToB. KadecTBO aBTOMOOMNBHOTO
TonnuBa. OKTaHOBOe YHUCTO. [IpHPONHEI U MONYTHHN HedTaHOM rassl. CpaBHEHHE
COCTaBa IIPUPOJHOrO U IOIYTHOTO Ia30B, UX NpaKTHUYeCKOe HCIONb30BaHUE.
KamenHnu# yrone. OCHOBHBIE HalpaBlleHUs HCIONB30BaHUS KaMEHHOIQ YIId.
KokcoBaHHe KaMeEHHOTO yrjs, BaXHeWIIHe IPOOYKTH 3TOr0 IIpoliecca: KOKC,
KaMeHHOYronbHas CMOMa, HaJICMOMbHas BOAA.

5. T'uapOKCHIbHBIE COETUHEHNA

Crtpoenue u KnaccuuKalus COUPTOB. Knaccudukalusi COUPTOB MO THUIY
VITIEBOIOPOTHOTO pajfuKana, YUCNy TMAPOKCUIIBHBIX TPYIII X TUIY aTOMa yITepofa,
CBSI3aHHOTO C THOPOKCHNBHOW Tpynno#. XMMHYEeCKHe CBOHCTBA
ankKaHoNoB. PeakIWOHHAS CIOCOOHOCTH MPEOeNbHBIX ONHOATOMHHIX CIHPTOB.
CpaBHeHHE KHCJIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKHX K HEOPraHWYeCKHX
coelMHeHNH, comjepxamux OH-rpynmy: KHCHOT, OCHOBaHHM, aMGOTepHEHIX
coequHeHHH (BOmH, cOUpPTOB). CIOCOOH MONYyYeHHS COHUPTOB. [HOPONH3
rajioreHajiKaHOB. [MApaTalus ajlKeHOB, YCJIOBUS ee NpoBefdeHUs. OTOenbHEIE
TIPeACTaBUTENX alKaHOJI0B. MHOTOaTOMHBIE COAPTH. M30Mepusa m HOMeHKNaTypa
NIpPe[CTaBUTeNel OBYX- W TPeXaTOMHHEIX CHHUPTOB. ®eHON. JNeKTPOHHOE H
TIPOCTPaHCTBEHHOE CTpoeHue ¢eHoNa. B3anMHOe BNHSHIE apoOMaTAYeCKOTO KOMnblla
¥ TUAPOKCHTIEHOM T'PYIIIIHL.
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6. ATbIeruabl 1 KETOHDI

FoMonoruueckue PSObl anbdeTHOOB M KeTOHOB. IIoHATHEe 0 KapOOHHIBHEIX
COeTUHEHHSX. JNeKTPOHHOE CTpoeHHe KapOOHMNBHOH TPYIIH. XHMHUYECKHE
CBOHCTBA aNbJeTHIOB H KETOHOB. PeaKIMOHHAs CIOCOOHOCTh KapOOHHIIBHEIX
coemuHeHMH. [IpuMeHeHNe U MONyYeHWe KapOOHUNBHEX coemuHeHuN. [IpuMeHeHe
anbIeruI0B U KETOHOB B OHITY W IPOMHIIIEHHOCTH. ANbOETHIN B KETOHH B
npupope (sbupHHEeEe Macnia, GepoMoHHl). [TonyueHrne KapOOHUNBHHX COSOUHEHUH
OKHCJIeHHeM CIHPTOB, THOpaTalWeld alKHHOB, OKHCIEHHEM YVTTeBOTOPOIOB.
OTmenbHEE IPeNCTABUTENH aNbIeTHIOB B KETOHOB.

7. KapOoHOBBIE€ KHCIIOTHI H HX IPOU3BOTHbBIE

T'oMonOTHYEeCKUH PSJ TPeeNbHEX OTHOOCHOBHBIX KapOOHOBEIX KUCNOT, [ToHSTHE O
KapOOHOBHIX KHCJIOTAX M WX KNacCUUKANus, XUMUUECKHE CBOMCTBA KapGOHOBEIX
KuCnoT. Peakiuu, UNNIOCTPUPYIONIe KUCIOTHEE CBOMCTBA M UX CPaBHEHHe CO
CBOMCTBAMH HEOPraHHYECKWX KHUCHOT. Peakmnuu stepudukanuu. CnocoOH
TMONy4YeHUusT KapOoHOBHX KUCNOT. OTHeNbHEE TPEACTAaBUTENN M WX 3HAUEeHHe.
Obmue cnoco0b TONYYeHNS: OKUCTIeHNE aJTKaHOB, alKEHOB, TIEPBUYHEIX CIIUPTOB,
anbgerunoB. Cnoxuee 2¢pupH. CTpoeHWe U HOMEHKIATypa CIOXKHBIX 3QUDOB.
Crioco0Bl MONyYeHUs CI0KHEX 3QuUpoB. JKUPH KakK CNOXHEE 3(QUDH TIHIepPHHA.
KapOoHOBEIE KUCTIOTH, BXOOSAIINE B COCTaB XUPOB. Comu KapOOHOBHX KHCHOT.
Meina. CmocoOBl TONYYeHHUS CONeH: B3aUMOAeHCTBHe KapOOHOBHIX KHCNOT C
MeTanlaM#, OCHOBHBIMH OKCHAAMH, OCHOBAHUSMHU, COMNSMH; IEN0YHOM THAPONH3
CTOXKHEX 3(HPOB.

8. YrineBoasn:

MMonsitre 06 yrnesomax. Knaccudukanus yrnesogoB. MoHo-, OU- ¥ IOAMCAXapUMIHL,
IpenCTaBUTeNU KaX[OoH TPYNIH yrneBomoB. MoHocaxapuphe. CTpoeHWe X
ONTHYeCKas M30MepHusl MOHOCAaXapHIoB. [I0K03a, CTPOEHUE ee MOJEKYJH X
¢du3nyeckue cBoricTBa. Tayromepus. [lenTo3s. Pufo3a u me3okcupubo3a Kak
IpefCTaBUTeNN anbaoneHTo3. CTpoeHme Mojekyn. CTpoeHHe [HCaxapHIoB.
CTpoeHNe U XUMHUYeCKHe CBOICTBA Caxapo3H. JlakTo3a ¥ ManbTo3a Kak U30MepH
caxapo3bl. Ofllee cTpoeHMe monucaxapumoB. CTpoeHWe MOJEKYNIH KpaxMana,
aMuo3a ¥ aMunonekKTnH. OU3WUecKue CBOKCTBa KpaxMala, er0 HaxoX[eHHE B
TIPUPONe U OMONOTHYecKasi POk, [ MMKOTeH.

9. AMHHBI, aMHHOKHCJIOTEI, 0€eJIKH

Knaccudukamnust u usoMepusi aMuHOB. [loHsTHEe 00 aMumHax. [lepBUYHEE,
BTOPHAYHEIe M TpeTUYHHE aMUHE. AHUIUHOBHE Kpacutenu. [loHsATHE O
CHHTeTUYEeCKUX BOJIOKHaX. [lonuaMugel ¥ monuaMyAgHEIe CUHTETAYECKNE BOJIOKHA.
[MpumMeHeHVe ¥ mony4eHue aMuHOB. [lonydenue amuHOB. PaboTh H. H. 3unuHa.
AMuHOKHUCHOTH. [ToHATHE 06 aMMHOKMCNOTAX, UX KNacCH(UKAIUS ¥ CTPOEHWUE.
OnTtrueckast U30Mepus «(-aMUHOKUCNOT. benku. benku Kak OpUPOOHEE
nonuMepH. HyknenHoBEle KUCNOTH. HyKneWHOBEE KUCIOTH KakK IPUPOJHEE
nonuMeph. Hykneotupel, ux cTpoeHue, npuMeps. AT® u AND, ux
B3aUMOIpeBpallleHue X pOJNb 3TOr0 IIpollecca B IPHUPOIe.

10. BHOMOrHYeCKH aKTHBHLIE COeMUHEeHHsA. XHMHSA B JKH3HH 00IIeCcTBa
®epmenTrl. [ToHITHE 0 PepMEHTaX KakK 0 GMONOTHYeCcKUX KaTanu3aTopax 6eTKOBoH
mpuponsl. Oco6eHHOCTH CTPOEHHUS W CBOMCTB B CPaBHEHWH C HEOPTaHWYECKUMHU
KatanusaTopaMu. Burtamuun. [loHaTHe 0 BHTaMHHaX. Ux Knaccubukanusa #
oboznavenmne. Hopma nmoTpefieHus BATaMUHOB., BogopacTBOpUMEE (Ha IpUMepe
BuTaMuHOB C, rpynnsl B u P) # xKupopacTBOpUMEIEe (Ha IpUMepe BUTaMUHOB A, D 1
E). ABWUTaMHHO3H, THIEPBUTAMHHO3KE ¥ THUNOBUTAMHHO3H, HX
mpodunakTuka. [opMoHH. [IoHSATHE 0 TOPMOHAX KaK OMONOTHYECKH aKTHBHHIX
BellleCTBaX, BHIIONHAIIIUX 3HOOKPDUHHYIO DPETYIALUI0 KU3HEOesITeIbHOCTH
OpraHu3MoB. XUMHUS U IOPOU3BOLACTBO. XUMHUYeCKas IPOMEIINEHHOCTL U
XUMUYECKHe TeXHOJOTUU. XUMUS B CeIbCKOM X03AUCTBe. XUMU3ALUUSI CeIbCKOro
X03511CTBa U ee HanpaBleHUs. XUMUS U 3KONOrus. XuMU4YeCKoe 3arps3HeHue
OKpyXalolel cpefkl. OxpaHa rIApochepH OT XMMUYECKOTr0 3arpsa3HeHusl, XuMus u
IOBCeJHeBHAas XU3Hb 4YeloBeKa. JloMallHAS anTeka. Momolide U 4UCTALIUE
cpencTia. CpencTea OOPHOH ¢ ORITOBRIME HaCEKOMBIMH.

B mom uucae, npakmuiyeckux 3aHamuii u /laﬁopamopﬂblx paﬁom

18
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HaumenoBanue | ConmepkKaHHe yIeOHOT0 MaTepHaia # ¢oOpMbI OpraHU3alHH JesSITeTHbHOCTH OG:eM
pa3nesioB U TEM 00yJaromHXCs gacax

IIpakTuyeckoe 3anarue Nel 2
Onpenenerne XUMUIeCK0# GHOPMYIIEL BEIIeCTBa 10 IPOAYKTaM ero CrOpaHus
IIpakTuyeckoe 3ansarue No2 2
H3yueHrWe XUMHYECKHX CBOMCTB, H30MEPHUH K HOMEHKJIATYPH 3THUJIEHOBHIX
VTTIEBOIOPOI0BM
IIpakTuyeckoe 3anarue Ne3 2
Pemenvie 3amay Ha U36HITOK U HEJOCTAaTOK
IIpakTuyeckoe 3anarue Nod 2
H3ydenre peakiyii, IpOTeKaOIIHX B Ta30Bol daze
JIaGopaTopHas padora Nel 2
OkucneHre CIUPTOB PA3IMIHOTO CTPOEHUS XPOMOBOH CMECHIO
JIaGopaTopHast padora Ne2 2
AHanu3 BOCCTAHOBUTEINBHEIX CBOMCTB albeTUI0B
JIaGopaTopHasi padora Ne3 2
H3y4ueHre XUMHYECKHX CBOKCTB YKCYCHOM KUCTIOTH
JIaGopaTopHasi padora Ned 2
Yrnesopsl. [Tonucaxapyupsr
JIaGopaTopHas1 padora NeH 2
W3zyuenne CBOUCTB GETKOB
CamocToaTenbHasa pafoTa 00yIaOmuXCa 10
Pemtenne 3ama4 Ha yIeBOJOPOOEL. ATTKEHE U THEHEL. 2
Pemienue 3aga4 Ha THAPOKCUIIBHEE COENUHEHNSI 2
Pemenue 3agay4 Ha anbaeTHOb 1 KETOHEL 2
Pemrenvie 3amay Ha KapGOHOBEIE KUCIIOTH U WX TPOM3BOIHbIE 2
Pemrenne 3aa4 Ha yIreBOIE 2

IIpomexkyTouHaa arrecTranusa B ¢opme nuddepeHTUPOBAHHOTO 3aY€eTa

Bcero: 86

3 MaTepHaJILHO-TEXHHIECKOE H YIeOHO-MeTOIHYeCKoe o0eceYeHHe TUCITHIUTHHBI (MOTYIs)

3.1 ConenuanbHbIE HOMEIIEHHU 171 peaTH3aliy IporpaMMbI

Kabuner xuMmuu ¢ nabopaTopued u nalopaHTCKOM KOMHATOH, YOOBIETBOPSWINHe TpeGOBaHUAM
CaHUTapPHO-3MUAEMHUOTIOTUYECKHUX MPaBull ¥ HOpMaTHBOB (CanlluH 2.4.2 Ne 178-02) u ocHallleHHbIE TUIIOBHIM
060pyIOBaHKEM, IO3BOJIAIOIIAM OOCTHXeHHe ofydamomuMmucs ycTaHoBiaeHHBX ®I'OC COO TpebfoBaHHH K
IpeNMeTHHM, MeTallPeIMETHRM ¥ THYHOCTHEIM Pe3yNbTaTaM 0CBOSHHMS IIPOTrPaMMEl YIeGHOH THCITHIITHHEL.

B Tom umcne, B cocTaB yueOHO-METOOHUYECKOTO W MaTepHaIbHO-TeXHHIECKOTo o0eclieueHus KabuHeTa

BXO[IAT:
— OOCKa;

II0Caad04YHBIE MECTa IO KOITUYEeCTBY o6yqaloumxcs{;
pa60qee MeCTO IIpenogaBaTeris;
MHOFOCI)YHKL[I/IOHBJ'ILHLII;I KOMIINIEKC IPEIIoaaBaTels;
HarnsagHbIe HOCO6I/IH;
I/IHCbOpMaL[I/IOHHO-KOMMy'HI/IKaTI/IBHI:Ie cpencTsa.

3.2 UadopmannoHHOE 00eCTeYeHNe peaTH3alH| IPOTPaMMBbI

3.2.1 OcHoBHasa nuTEpaTypa

1. Tabpuenss, O. C. Xumus ansg npodeccuil U CIeNHaTbHOCTEH TEXHUYECKOT0 Ipodums : yueOHUK OJis
CcTyneHToB ofpa3oBaTensHHX yupexmaerui CIIO Ha 06a3e oCHOBHOTO 001mero o6pa30BaHUS C MONYYEHUEM
cpenuero obmero odpazosanus / O. C. I'abpuensH, U. I'. OcTpoyMoB. - 5-e u3[., cTep.. - MoCKBa : AKaieMusi,

2017. - 272 c. -

(IpodeccuonanpHoe oOpa3oBaHUE :

1574647910
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9785446844227. - TeKCT : HeIOCPEACTBEHHEIN.
3.2.2 [lomorHUTEIHLHAA JTUTEpPaTypa

1. Xumusa 2-e u3pg., ucnop. ¥ gou.. - Mocksa : FOpant, 2018. - 299 ¢c. - URL: https://biblio-
online.ru/book/himiya-420537 (gaTa o6pamierus: 25.12.2019). - TeKCT : 37MEKTPOHHBIH.

2. XuMusi. anrOpUTMEL PellleHus 3afa4 U TeCTH 3-e U3[., UCIP. U Jom.. - Mocksa : I0paiit, 2018. - 249 c. -
URL: https://biblio-online.ru/book/himiya-alagoritmy-resheniya-zadach-i-testy-415083 (maTa oOpallleHHS:
25.12.2019). - TeKCT : 37MEeKTPOHHBIH.

3. Xumus. nabopaTOpHHIY TpakKTUKYM ¥ cOOPHHUK 3afmad.. - Mocksa : IOpaiit, 2018. - 202 c. - URL:
https://biblio-online.ru/book/himiya-laboratornyy-praktikum-i-sbornik-zadach-414865 (maTa ofpalleHus:
25.12.2019). - TeKCT : 37MEKTPOHHBIN.

4. Xumus.. - Mocksa : FOpatit, 2018. - 420 c. - URL: https://biblio-online.ru/book/himiya-uchebnik-i-
zadachnik-413875 (mata obpamenus: 25.12.2019). - TekCT : 3NeKTPOHHKIH.

5. XuMmus 2-e usg., nep. u gou.. - Mocksa : Opa#it, 2018. - 427 ¢. - URL: https://biblio-
online.ru/book/himiya-414512 (gaTta oOpamerus: 25.12.2019). - TeKCT : 9TMeKTPOHHBIH.

3.2.3 MeTtogu4eckaa nureparypa

1. Xumust : MeTOOUYECKUE YKa3aHWS K MPAKTHUYECKUM 3aHSATUSAM W CaAMOCTOSITeNBHOU paboTe mmis
CTymeHTOB crneluansHocTed CIIO 09.02.07 "HudopManuoHHEE CACTEMH W IporpaMmmupoBanue”, 11.02.16
"MoHTaX, TeXHUYECKOe 00CTYyKUBAHUE ¥ PEMOHT 31eKTPOHHEIX TPpUGOPoB 1 yeTpoicTr", 23.02.07 "TexHudyeckoe
o0cTyXUBaHWE ¥ PEMOHT JBUTATETIEH, CUCTEM M arPeraToB aBToMoGunei" ounol dopmMsr obyuernus / PTEOV BO
"Kysbac. roc. Texs. yu-T uM. T. ®. Topbauera", Kad. Teopun u Mmetonuku npod. o6pa3oBaHus ; cocT. B. J.
CypoBasi. - Kemeposo : KyaI'TV, 2018. - 31 c¢. - URL: http://library.kuzstu.ru/meto.php?n=9224 (gata
obpamenusi: 25.12.2019). - TeKCT : 3MeKTPOHHEIH.

2. XuMus : METOIMYECKHUE YKa3aHUs K m1abopaTOpHEM pafoTaM AN CTYOeHTOB cmenuansHocTed CITO
09.02.07 "UudopManuoHHbe CUCTEMH U porpaMmuposanne”, 11.02.16 "MoHTaxk, TeXHHYECKOe 00CTyKUBaHUE
¥ PEMOHT 37IeKTPOHHBIX IpUG0poB U ycTpoiicT", 23.02.07 "Texundyeckoe o0CIyXKUBaHNE ¥ PEMOHT JBUTATETEH,
CHUCTEM W arperaToB aBToMoGunen" ounol dopmel obyuenus / ®TEOY BO «Kysbac. roc. Texs. ya-T um. T. ®.
Topbauesa», Kad. marematuku ; coct. B. 3. CypoBas. - Kemeposo : KysI'TY, 2018. - 61 c. - URL:
http:/library.kuzstu.ru/meto.php?n=9229 (nata ofpamenus: 25.12.2019). - TeKCT : 9NeKTPOHHEIH.

3.2.4 UnTepHeT pecypchbl

1. Enuras konneknus [udpoBrx 06pa3oBaTeIbHEX PECYPCOB [DMeKTPOHHEIH

pecypcl. - Pexxum moctyma: http://school-collection.edu.ru/, cBoGomuEIii. - 3arn. ¢ 3KpaHa.

2. EnuHoe 0KHO HocTyna K HHPOPMalXOHHEIM pecypcaM [DIeKTpOHHE pecypc].

- Pexum pgoctyma: http://window.edu.ru/, cBoGogHEIH. - 3ar. ¢ 3KpaHa.

3. ®epepanbHBIH [EHTP WHGOPMAIHOHHO-06pa30BaTeNIFHEIX PECYPCOB

[OnexTponHEI pecypc]. - Pexum moctyna: http://feior.edu.ru/, cBoGomubmi. - 3arm. ¢ 3KpaHa.

4. XUMUKH ¥ XUMHS [DNeKTpPOHHHH pecypc] : XKypHall XHMHUKOB-2HTY3HacTOB. - PexXUM mocTyna:
http://chemistry-chemists.com/, cBoGogHEIH. - 3arT. ¢ 9KpaHa.

5. Xumusi [InekTpoHHHHU pecypc] : y4eOGHO-METOOWYECKUN XKYpHAN O YUYUTeNed XUMHUHU U
ecTecTBO3HaHus / M3gatensckuii mom «IlepBoe ceHTsOpsi». - Pexum pmoctyma: http://him.1september.ru/,
CBOOOMHBIH. - 3aryl. ¢ 9KpaHa.

6. XuMud B 1MIKoJe [INeKTPOHHEIH pecypc] : HaydHO-TEOPeTHUeCKUH U MeTOONYEeCKHH XKypHall. - PexXum
moctyma: http://www.hvsh.ru/, ceoGomHBIH. - 3arn. ¢ 9KpaHa.

7. XuMHug ¥ XU3Hb [INEeKTPOHHHIN pecypc] : HayYHO-NONYNAPHHE XKypHanl. - PeXxuM gocrtyma:
http://www hij.ru/, ceobomHBIH. - 3arn. ¢ 9KpaHa.

4. OpraHM3anusa CaMOCTOATEILHOH PatoThl 00 YIAIOIIHXCST

CaMocTosiTenpHas pa6oTa o0y4aoIUXCs OCYINecTBIsSeTcs B 06beMe, YCTAHOBIEHHOM B pasgene 2
HaCTOSAMeH IporpaMMbl ACIUIINIAHEL (MOTYI).

Omnst caMocTosATeNnsHON paboTH 00yYaromuxcss TpeyCMOTPEeHb CIIeIManbHEe MOMeIeH s, OCHAIeHHHIe
KOMIIBIOTEPHOHN TEXHUKOH C BO3MOXKHOCTHIO NOOKTIOUEHNT K MHPOPMaIHOHHO-TEIeKOMMYHUKaINOHHOU CeTH
"UnTepHeT" ¢ o0ecedyeHHeM NOCTYNA B 37IEKTPOHHYI0 MHOOPMAIMOHHO-06pa30BaTensHyio cpeny Ky3I'TV.

1574647910
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5. ®oHI OMEHOIHBIX CpencTB OJid MPOBEICHUA TEKYIIIEro KOHTPOIs, HpOMe}KYTO‘IHOﬁ
ATTeCTallTHA OGY'-IaIOII.IIfIXCﬂ IO TUCITHIITTHHE

5.1 ITacmopt ¢doHIA ONMEHOYHBIX CPENCTB

OCHOBAHHOTO Ha OUANiore KyIbTyp,
a TakXe pasNHYHHX GOpM
00ILIECTBEHHOTO CO3HaHHI,
0CO3HaHHE CBOET0 MecTa B
DONMUKYABTYPHOM MHDE;

-TOTOBHOCTh H CIHOCOOHOCTH K
o0pa30BaHMWIO, B TOM YHCTeE
caMoo6pa30BaHUIO, Ha
OIPOTAXEHHH BCeH XW3HH;
CO3HATeNbHOE OTHOIIeHHE K
HENpPEepLEBHOMY 00pa30BaHUI0 Kak
YCNOBHUIO VCOeIIHOU
npodeccuoHanbHOH a
00IIeCTBEHHON JesITeNbHOCTH;

- HABHKH COTPYOHHYECTBA CO
CBEPCTHHKAMH, HeThMH MIAIIEro
BO3pacTa, B3POCAHMH B
o6pa3oBaTeNbHOHN, 00IIEeCTBEHHO
MONEe3HOH, yueOHO-
HCCNeNoBaTeNbCKOU, MPOEKTHOU U
OPYTHX BHJAX OeSTEIbHOCTH.

Ne|HaumenoBanune/Conepxkanue Kog PesynabTaTrhl, HeoOXomauMbie/PopMa TeKyHIero
pa3genoB |(TeMbl) pa3desa |KOMIETEHIIHH|I I bopMHUPOBAHUAKOHTPONA
OHCI U THHBI COOTBETCTBYIOIIEH pe3yiIbLTaToOB,

KOMIEeTeHIuH HeOOXOTHUMBIX I
bopMupoBanua
COOTBETCTBYIOIITEH
KOMIIETEHITHH
1(Pasmen Tema 1.|0K 01, JIMYHOCTHEIE Pe3YIbTaTEL: YerHHE HNH
1. 0 6 11 a 1|Heopranungeckan|OK02, -chopMUpOBaHHOCTbIUCEMEHHHI OIIPOC.
XHUMH A XMMH A OK 03, MHUDOBO33pDEHUS, [TpakTuueckada
TeMma 2.|0K 04, COOTBETCTBYIOIIEro paborTa.
Opramnueckasn|OK 07, COBPEMEHHOMY YpOBHIO pa3utus|/IabopaTopHas
XUMHUA OK 09 HayKu u o0IeCTBeHHOM MPaKTHKH,[padoTa.

1574647910
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MeTanpenMeTHHE PE3YIbTaTHL:
-yMeHHe CaMOCTOSTEeNbHO
OTIpenensiTh NeNu AesITeNbHOCTH U
COCTaBINSTE TJIaHH JeATeNbHOCTH;
CaMOCTOSITETILHO OCYIIEeCTBINSTH,
KOHTPONHPOBATSH i}
KOPPEeKTHPOBATh HeSATeNbHOCTE;
HCIONb30BaTh BCE BO3MOXHEIE
pecypce MOAS OOCTHXEHUS
MOCTAaBNEeHHHX Ielled #
peanuslaluu IMaHOB
OesATeNbHOCTH; BHIOHPATH
yCIHOeIIHHEe CTpaTeruu B
Pa3MHYHKEX CHTYALHIX;
-BnafeHHue HaBHKaMH
To3HaBaTeNbHOMH, yuebHO-
HCCIefoBaTeNbCKOU U IPOEKTHOU
OesiTeNbHOCTH, HaBHKaMHU
pa3pelenus npobnewm;
Cnoco0HOCTh M TOTOBHOCTH K
CaMOCTOSITENILHOMY  TOMCKY
MEeTOMOB pellleH’s MPaKTHIECKHX|
3a7ay4, IPUMEHEHHI0 Pa3NHuUYHBIX
MEeTOIOB IIO3HAHUS;

-TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSTENbHOH
AHPOPMaIMOHHO-T03HAaBaTeTEHOR
OessTeNbHOCTH, BlafmeHue
HaBHKaMH HONyYeHHU
HeoOXomuMoH HHGOPMALHH U3
CTIOBaped pasHHIX THIIOB, YMEHHE
OPHEHTHPOBATLCSI B Pa3IHYHHIX
HCTOUYHHKAX HHDOpMaIuu,
KPUTHUYECKH OIeHHBAThH W
HHTEpIPeTHPOBaTh HHGOPMAITHIO,
TONy4aeMyl0 M3 pas3lHuYHBIX
HCTOYHHKOB

1574647910
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[TpemMeTHBIE PE3YTIBTATHL:

- COOpMUPOBAaHHOCTSH
TIpefcTaBleHHH 0 MeCTe XUMHUHU B
COBPEMEHHOU Hay4YHOU KapTUHEe
MHpa; TOHHMaHUE PONH XUMHUHU B
dopMupoBaHUH Kpyrosopa H
GYHKITMOHANBHOU TPaMOTHOCTH
YenoBeKa [ONs pPelleHHUA
IpakKTHYECKHUX 3afay;

- BNafieHHe OCHOBOIIOJAralluMA
XUMUIECKHMH  TOHSITHSIMH,
TEOPHSIMH, 3aKOHaMH H
3aKOHOMEPHOCTSIMH; YBEPEHHOE
MONb30BaHUE XUMHYECKOU
TEPMHUHONOTHEN ¥ CUMBOIUKOH;

- BlafieHHe OCHOBHEIMH METOaMH

Hay4dHOTO MIO3HaHHUA,
HCIONb3YEMBIMU B XHUMHHK:
Ha6J'IIOJIeHI/Ie, OnIuCaHHue,
n3MepeHnne, 3KCIIEPHUMEHT;

yMeHHe 00pabaTHBaTh, OOBICHIT
Pe3yIbTaTH MTPOBEIEHHEX OMEITOBR
¥ IenaTh BEIBOOK; TOTOBHOCTh H
COCOGHOCTD TPUMEHSITH METO[EI
MO3HAHUS TIPU peIleHHUHU
IPaKTHYECKUX 3ajady;

- chOpPMUPOBAHHOCTH YMEHHUS
HaBaTh KONMUYECTBEHHEIE OIEHKY U
OIPOBOAUTL PACUETH MO
XUMUYIECKUM ¢GopMynamM #
YPaABHEHUSIM;

- BRafeHUEe TPaBUIaMHU TEXHUKH
fezomacHOCTH OIpH
HCIONb30BAHUU XUMHUYECKUX
BEINECTE;

- COoOpMUPOBAaHHOCTSH
cCOGCTBEeHHON MO3UNUHU IO
OTHOIIEHWID K XHUMHUECKOH
nHEGOpMalul, HOJNydaeMoOH U3
Pa3HBIX UCTOUHUKOB.

5.2 TuOBbI€ KOHTPOTbHBIE 3adaHUA HIH HHbI€ MaTepPHaTbI
5.2.1 OuneHo4HbIE CPEACTBA IPH TEKYITEM KOHTPOJIE

Tekymu# KOHTPONb OyOeT 3akKNI0YaThCS B YCTHOM WX MUCHMEHHOM ompoce 00ydaloInuxcs 1o
KOHTPONBHEM BOTIPOCAM OUCIUIIMHE "XUMHSA", B IPOBEPKE OTYETOB IO MPAKTHUYECKUM U J1afopaToOpPHBIM

padoTam.
YCTHBIN HITH THCHhbMEHHLIH ONMPOC

[Tpu POBENeHKH TEKYINero KOHTPONs ofyJdannmMcs OyoeT 3adaHo 3 BOIPOCca Ha KOTOPHIE OHH TOMKHEI

OaThb OTBETHI.

1. CoCcTaBUTH 37IEKTPOHHYIO U 3NIeKTPOHHO-Ipadudeckyio GOPMYIE aToMa 27eMeHTa C IOPSIKOBEIM

HOMepoM 2 1. YKa3aTh BaleHTHEIE 37IeKTPOHHL. K KakoMy ceMeliCTBY OTHOCHTCS 3JIEMEHT?

2. HamucaTh 97MeKTPOHHEIE GOPMYNH HOHOB Sn** u S?°. JNMEeKTPOHHHM KOHQPUTYpPAIlUAM KaKHX
HeHUTpasbHEIX aTOMOB COOTBETCTBYIOT 3TH (hOPMYTIB?
3. YKa3zaTh TUI XUMHUUYECKOHU cBs3u B Monekynax H,, [,, HI, Nal. [IpuBecTu cxeMy IepekKpHBaHUS

9NIeKTPOHHKX 00IaKOB ¥ HallpaBlIeHHe CMeIIeHH!s 3JIeKTPOHHOM IIOTHOCTH.
4. TlomOepuTe KaTOMHOE ¥ aHOTHOE IMOKPHTHS I KoGanbTa. OOBICHITE CBOM BRHIOOD.

5. [laliTe ompenerneHne KOPPO3UH MeTaJIN0B.
6. OCHOBHEIE BU[EL KOPPO3UX MeTaNIOB.

7. OT KakuX HaKTOPOB 3aBUCUT CKOPOCTh KOPPO3UHU METAINOB.
8. [lpuBenuTe IpUMEpP METAJINIa, CIOCOOHOTO TACCUBHUPOBATHCS.

9. MeTontr 60phOEL C KOPPO3HEH MeTasoB.

10. B yem oTnimYre KaTOOHBIX M aHOOHBIX METANITHYECKUX ITOKPBITHH.

1574647910
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11. JlerupoBanue MeTansos.

12. UurubupopaHre KOPPOIUH.

13. [TaliTe onpeneneHre 3NeKTPONIN3a PACTBOPOB.

14. YraxuTe, KaK¥e IPOIECCH POTEKAOT Ha KaToe U aHole, KaK OHU 3apsiKeHBHl.

15. Yto Takoe nonsipusanys. [ToTeHMan pa3noXeHus U NepeHalpsKeHNs.

Onpoc o KOHTPOJILHBIM BOMpPOCaM

KprTepun olieHWBaHNUA:

- 100 6annos - Tpu NPaBUIBHOM U TIOJTHOM OTBETE Ha TPH BOIPOCA;

- 80-99 GannoB - mpu NpPaBUIFHOM ¥ TTOJTHOM OTBETE Ha [OBa BOIPOCA ¥ IPAaBUABHOM, HO He TOJTHOM OTBETe
Ha OpYroi U3 BONIPOCOB;

- 60-79 6anna - TpY TPABUIBHOM ¥ MOJIHOM OTBETE Ha OOWH BONPOC UMY IPABUIIBHOM Y HETIOJTHOM OTBETE
Ha JBa BOIIPOCA;

- 0-59 6anna - Tp¥ NpaBUABHOM ¥ HEIIOJTHOM OTBETE TONHKO HA ONWH K3 BONMPOCOB MM TIPH OTCYTCTBUH
TIPaBUILHEIX OTBETOB Ha BOIPOCHL.
KonuuecTso Ganmor 0-59 60-79 80-89 90-100
[llkana oleHWBaHUS 2 3 4 5

IMpakTHYeckue paboTHI

CopepXaHue TPaKTHIECKUX PadOT IPHUBENEHO B METONNYECKUX YKa3aHUSIX K TPAaKTHUECKUM 3aHITHSIM U
CaMOCTOSITeIEHEIM Paf0TaM 1o OUCIUIIINHE «XUMUS».

[TpuMepH IpaKTHYecKuX paboT

Tema 1.3 Kaaccol HeopzaHuveckux coeduHeHuil.

1. Ha3oBuTe coOeqMHEHUS U ONpeNeNnTe KJlacC HeOpraHNUecKHX BeIeCTB:

Zn(NO,),, Al(OH),, Na,0, H,S0,, Na[Al(OH),(H,0),], NaHSO,, CO,, CrOHSO,, K;As0O,, (NH,),[PtCl,],
NaH,SbO,, K,[Fe(CN),], P,O,, Ca(HCO,),, Na,[Co(CN),].

2. Hammminite HOEHO-MOTNIEKYIIPHOE YpaBHEHNE PeakIHii:

Pb(NO,), + KI -
HCl + Na,CO, -
BaCl, + Na,S0, -
H,SO, + KOH -

3. HanuumiTe ypaBHeHUS IpeBPallleHAN:
Na,O - NaOH - Na,SO,
Mg - MgSO, -» Mg(OH),
Fe - Fe,0, - FeCl,
BaO - BaCl, - Ba(NO,),
Ca - CaCl, - Ca(OH),
Tema 1.3 Xumuueckue peakuuu
1. PaccunTaiiTe H3MeHeHHe CTaHAAPTHOM SHTANBIUY peakiuu (AH®, | ):
Ca0y, + H,0,, = Ca(OH),,,
AH®,q -635,5 -241,8 -986,2 K[X/MOTB
2. PaccunTaliTe H3MeHeHNe CTaHAAPTHOM 3HTpONUK peaknuu (AS®, ). O 4eM CBHeTeNbCTBYeT 3Hak.
CuCly,, + H,0,, = CuQ,, + 2HCl,,
AS°,, 1081 70,1 42,6 186,8 Ix/(K XMonb)

3. BeruncnuTe u3MeHeHre 3HepTHH [mG0ca peaknuy Npy YKa3aHHOHM TeMIepaType, CUNTast, YTO PeareHTH
HaXOOATCS B CTAHOAPTHOM COCTOSHUH, a 3HaueHus AH®,,, u AS®,,, peakliuu He 3aBUCAT OT TeMIepaTypHL.
BosMoxHa U peakuys TepMOOUHAMUYECKHU B 3TUX yCIoBUdaX. T = 660 K

ALLOs, + 3505, = AL (SO, )y,
AH®,, -1676,0 -395,8 -3442,2 K[X/MOTB
AS®, 50,9 256,7 239,2 Ix/(KxMomb)

Tema 1.3 Xumuueckue peakuuu

1. HammnmTe KMHETHYECKOE YpaBHEHWE [Ji PeakKIui (IpsMoi 1 00paTHOH):

aA+bBecC+dD
280y, + Oy © 2804,
Ny, + 3Hy, © 2NH,,

2. IIpu noswilleHuy TeMnepaTypH Ha 50°C CKOPOCTE XMMUYECKOU peaKIUyW yBeldudunachk B 243 pasa,
BRIYNCJINTE TEMIIEPATYPHEH K03bGHUIHEeHT CKOPOCTHA PEaKIuu?

3. [Ipu COCTOSIHUY PaBHOBECHUS B CUCTEME:

6HF ., + Ny, © 2NF,, + 3H,,,, AH®* >0
PaBHOBeCHbIe KOHIIEHTPAIIMY YIaCTBYIOIINX BEIIECTB PaBHEL (MOJb/T):

(
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[HF] =2; [Nz] =7 [NFs] =4; [Hz] = 3.

OmpefenuTe: a) - KOHCTAHTY PaBHOBECHS,

6) — B KaKOM HallpaBJI€EHHH CMECTUTCS PaBHOBECHUE C POCTOM TEeMIIEPaTyPHI,

B) — B KaKOM HallpaBJIEHUH CMECTUTCS PaBHOBECHE, €CIIA YMEHBIITNTh 00BEM PeaKIMnOHHOI' 0 cocyna,
T) — €CJI4 YBEJINYUTh KOHIIEHTPaIlluIO UCXOOHBIX BEIIIECTB.

Tema 1.4 Pacmeopui

1. pOH pactBopa cocraBnsieT 9. Brruucnute kornerTpanuio [H'], [OH] u pH cpensr.

2. PaccumuTaiiTe KoHneHTpanuio noHoB OH-, ecnu xounerTparus [HY] = 10° mons/n. Yemy paBer pH
CpeqsL.

3. Kakme 13 nepeduncieHHHX coNeld moaBepraiTcs rugponu3y: Na,C0O, KCl, Cr(NO,),, NH,NO,. Onsa
KaXXOol U3 THAPONUIYIOMKXCS Colell HalKucaTh YpaBHEHNS IUIPONIN3a B MOHHO-MOJIEKYISIPHON U MOTEKYIIPHOH
¢dbopmax, ykazaTh peakIHIo €€ pacTBopa.

Tema 1.5 OkucaumeibHO - 80CCMaHosuUmMe bHble peakuuu
1. CocTaBbTe 27€KTPOHHBIE YpaBHEHUS ¥ MOAOepuTe KO3DGUIMEHTH MOHHO-3JIeKTPOHHBIM METOIOM B
PeaKIuu:
KClO, + MnSO, + KOH - K,;MnO, + KC1 + H,0
Cd + KMnO, + H,S0, » CdSO, + MnSO, + K,SO, + H,0
2. OmpemenuTe MeTOOOM 3JIeKTPOHHOTO OanaHca KO3(QQHUIMEHTH B YPABHEHUSX OKMCIUTEIHHO-
BOCCTQHOBHUTENIEHEIX PEaKIIHN:
Zn + H,50,,ouy = ZnSO, + SO, + H,0
3. Kakoll H0H BHIIONHSET POJIb OKUCTIUTENIS, BOCCTAHOBUTENIS B BHIIIIe YKa3aHHBIX PEaKIUAX?
Kputepuu oreHnBaHUA:
-90- 100 6annoB - IpH IPaBUILHOM PEIIIEHUH TPEX 3afaHul;
- 80-89 6amnmoB - Ipy IPaBUILHOM PEIIEHUN IBYX ¥ HETIOTHOM PENIeHUH TPETheTo 3alaHus;
- 60-79 6anma - Tpy IPaBUIBHOM PEIEHUY OJHOTO U HETIOTHOM PeIlleHUH BTOPOTr0 M TPETheTo 3aaHus;
- 0-59 Ganna - Tpu NPaBUIBHOM PEINeHUH TONBKO ONHOTO 3afaHMs WU NPH OTCYTCTBUM IPaBUNILHOTO
pellleHNs Ha BCe 3alaHus
KonuuecTso Ganmor 0-59 60-79 80-89 90-100
[llkana oeHWBaHAS 2 3 4 5
JIabopaTtopHas padora
JlaGopaTopHBEe PaGOTH NPUBENEHH B METOAWUYECKMX YKa3aHMWAX K JablopaTopHEIM paboTaM o
OUCHUTINHAHE «XAMHUS».
OT4eT 1o MadopaTOpHLIM padoTaM.
TpeOoBaHUs K OTUETY II0 NabopaTOPHEIM padoTaM.
OT4eT mpencTaBnseTcs B GyMaxHoM Buie. OTUeT NOMIKEH COIepkKaTh:
. HazBauue paboTHL.
. Henp nabopaTopHO# paboTHL.
. 3amuch HaHHEBIX OIIHITA.
. YpaBHeHHU S IPOTEKAOIINX XUMUYECKUX PeaKIi.
. OCHOBHBIe pacueTHEE HOPMYIIEL.
. I'pacdmku, Tabnume - ecnu TpebyeTcs MO 3adaHUIO.
. HabmniomeHust 1 BEIBOMEL.
OT4eT mo MadopaTopHLIM paboTaM

KQI/ITGQI/II/I OIIeHWBaHWA:

~1 O U = W N =

OTMEeTKa Kputepuu [TokazaTenu IO
100 - o¥i mkane
5(oTnuuHO) + pafoTa BHIONHEHa B MONHOM o0beMe, BepHO chenans|100 fanmos

J'Ia60paTOpHHe OIIBITBEI, IIPOOEMOHCTPHDPOBaHB 3HaHHMA
TEOPETHYIEeCKOro MaTepHalla.

+ pa0Ta BHIIONHEHA B ClIeTKa HEIoNHOM o6beMe, BepHo coenansl|[90;100] fanmos
nabopaTOpHBE ONHTH, TPOOEMOHCTPUPOBAHH 3HAHUS
TEOPeTHYECKOT0 MaTepHala.

4(xX0po1Io) + pa6oTa BHIOONHEHa B MONHOM o0BbeMe, BepHO caenaHsl|[80-89] 6anmor
71ab0paTOPHEIE ONEITH, HO OHINKM JOMYI[EHH HE3HAUUTENbHEE
ommOKH B TEPMUHOJIOTHH, 0603HaueHUSIX, $HOpMynaX, HanuCaHUH
VpaBHEHUU peaKIWi.
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3(ymoBneTBOpUTENEHO) ¢ paGoTa BHIIONHEHA B IONHOM 00beMe, coelaHH NabopaTopuiie|[60-79] 6anmos
OTIBITHI, GRIMTH JOTYIIEHH OIMUOKHA B TEPMUHONOTHH, 0003HAUSHHUSX,
¢dhopMynax, HaTHCAHWH YPAaBHEHWH PeaKITHil.
2(HeymOBNETBOPUTENEHO)|* PaboTa BEHIIONHEHA B HEOTHOM o6heMe, Obinu momymensl rpy6sie|[0-59] 6anmor
OMUGKYE B TEPMUHOMOTHH, 0003HAUEHHUSIX, (OpMYyNax, HalMCaHUH
VpaBHEHUU peaKIWi.

5.2.2 OueHOYHbIE CPpeNcTBa NPH MPOMEXKYTOTHOH aTTeCTAIllHH

[MpoMexyToUHas aTTecTanus 00yUaIIuXCcs Mo AUCIMIIuHe "Xumusa" sBnseTcs o0s13aTenbHoM. PopMoi
IPOMEXYTOUHON aTTecTalluu siBnsgeTcs Au(PepeHNUPOBAHHEIM 3a4eT, B IPOIECCe KOTOPOTO ONIPeNeNseTcsa
chopMHUPOBAHHOCTE 0003HAUYEHHHX B pabodell mporpaMMe KoMIeTeHIWH. WHCTPYMeEHTOM W3MepeHHus
c(hOPMUPOBAHHOCTH KOMIIETEHIIUH SIBASIOTCS YTBEPKIEHHBIE OTYETH 10 1ab0pPaTOPHEM padoTaM, pelleHHbe
OOMaIlHWEe 3aJadd, 3a4YTeHHHEe WHAWBUAYaNbHEE NHChEMEeHHBE 3amaHusi. OO6ydaomuicd cpaeT
ouddepeHINPOBAHHEI 3a4eT, €CNIH IPHUCYTCTBYIOT BCe YKa3aHHEIE 3JIEMEHTHL.

Bomnpocs! k guddepennnpoBaHHOMY 3a4ETY

1. Tlepuoguueckas cucteMa sneMeHToB [1.U. MeHnpeneesa. [lepuogudeckuii 3akoH. CTpPyKTypa
nepuoguyeckou cucteMsl. [lepropsl. I'pynnel. I[lepuoguyeckoe U3MeHeHNe CBOUCTB 371eMEHTOB U COeOUHEeHUN:
KUCJIOTHO-OCHOBHEIX U OKUCIIUTENBHO-BOCCTaHOBUTENBHEIX.

2. Knacce HeopraHMdeckKux coeguHeHHu#. [IpocTeie W cnoxHbe BelmecTBa. OKcuabl. OCHOBHEIE,
KHUCNOTHBe ¥ aMboTepHEE THAPOKCHALL. Comnn.

3. TUNB XUMHUYECKHX CBSA3EH.

4. Xumudeckasd KuHeTHKa. CKOPOCTh XUMHUUYECKOH peaKIuH.

5. 3aBUCUMOCTH CKODPOCTH XUMHMUECKOH peaKId 0T TeMuepaTypsl. [Ipasuno BauT-I'odda.

6. ®akTOpHI, BNUAIIINE Ha CMellleHe XUMUIecKoro paBHoBecus. [Ipunanun Jle-IllaTemnse.

7. XumMudeckas TepMOOHHaMHUKa. TepMoOMHaAMHUUeCKUe IapaMeTph. XapaKTepHUCTHUecKue GYHKIAU
COCTOSTHUSI.

8. [lucnepcHBIe CACTEMBL. OMynbcuU. CycreH3un. KonnouaHble pacTBOPHL.

9. DnekTponUTAYECKas OUCCONMAus Boasl. MMoHHOe Ipou3BefeHNe BOOE. BOgOPOOHEIN U THAPOKCUIIEHEIN
noKasaTenu. KUCIOTHO-OCHOBHEIE HHAVKATOPEL.

10. OKUCIUTENBHO-BOCCTAHOBUTEIbHEE PeakKuyy. CTeleHb OKUCTIeHUS. BOCCTaHOBUTENN U OKUCIIUTENH.
OkucrneHue U BOCCTAHOBIICHUE.

11. Metannel. TlonoxkeHre MeTann0B B MEPHOAMIECKOH CHCTEME M 0COGEHHOCTH CTPOEHHUS MX aTOMOB.
Of1mmue crnocoGH TOTyYeHrsT MEeTATIIOB.

12. Kopposus MmeTanmnos. [IoHATHE KOPPO3UH. XUMHYECKas KOPPO3usd. JNeKTPOXuMHUYecKass KOPPO3us.
Croco0HI 3aIMUTH METANIIOB OT KOPPO3UH.

13. HemeTtanmns. [Tonoxenrne HeMETaNIOB B [IepHOIMYECKON CHCTEME, 0COOEHHOCTH CTPOSHUS X aTOMOB.
ONeKTPOOTPULIIATEeNEHOCTE. XUMHUYECKYE CBOMCTBa HEMETAINOB.

14. s-Saemenmut. Bomopon. Boma. OnemenTsl [A-rpynnsl. [[lenounsie MeTanmel. [IpHpofHBIE COEQUHEHUS
HaTpHus U Kanus, uX 3HaueHue. dneMeHTH [[A-rpynnel. Kanbluii, ero monydenue, pusndeckrue U XUMUYECKHUE
CBONCTBA.

15. p-Onemenmoi. Anomunni. I'anorensl. ['anoreHs B npupoge. bronoruueckass pojb IajloreHoB.
OnemMeHTH VA-TPYNIHL

16. d-Onemenmpul. Mefb, IMHK, XpPOM, XKeNe30, MapraHell KaK MPOCTEe BellleCcTBa, UX QU3HUECKHe U
XUMHYECKHUE CBOUCTBA.

17. Teopusi cTpoeHHsd opraHn4Yeckux coeguHeHu#d A. M. Byrnepora. CTpoeHHe aToMa yriuepopa.
dnekTpoHHOE 061aK0 U OpOUTAlb, S- ¥ P-OpOUTATH.

18. Knaccuduranuss opranudeckux coeguHenuii. Homenknarypa [UPAC: mpuHmunsl o6pa30BaHUs
Ha3BaHUU, CTAPIIMHCTBO QVHKIMOHATHHEIX T'PYHI, WX 0003HaueHWe B mpedukcax ¥ cypPpuKrcax Ha3zBaHUHN
OpraHUYeCcKUX BelleCTB.

19. Tomonoruueckuii psiy ankaHoB. [loHaTHe 06 yriaeBogoponax. HoMeHKNATypa ankKaHOB ¥ aTKHATBHBIX
3aMecTtuTenel. PUsnYecKre CBOUCTBA alKaHOB. AJIKaHEL B IpUpPoe. XUMUYECKHe CBOMCTBA aJIkaHOB.

20. TIpoMHIITIeHHEE CIOCOOH MONYYeHUs aNKaHOB: MONyYeHUEe W3 TPUPOJHEX UCTOUYHUKOB, KPEKUHT
mapaduHOB, IONyYeHNe CHHTETHIECKOT0 OeH3MHA, Ta3u(UKaIUs YT, THIPUPOBAHUE alIkaHOB.

21. ToMmomorudeckuil psp ankvuHoB. M30Meprsi MeXKaccoBas, YINepOSHOTO CKeJleTa, HMOJI0XKeHUs
KpaTHOU CBsA3U. Peakius 3eIUHCKOrO.

22. IlpuMeHeHUe alleTUNEHOBEIX yrieBogoponos. [Tonusuuumnanerat. [lonydyenue ankuuos. [Tonydenue
arneTuIeHa MUPONU30M MeTaHa ¥ KapOuIHEIM METOIOM.

23. ToMonornueckuii psAn ankuHoB. Myeckuil psan apeHoB. beH30M KakK IpeicTaBUTENb apeHoB. Pa3putue
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TIPeICTaBNEHH 0 CTPOeHUH OeH307Ia.

24. XuMudecKue cBOUCTBa apeHOB. [IpuMepH peaKITuil 37MeKTPOPUALHOTO 3aMeIeHHsT: aloTeHUPOBaHUS,
anKAnUpoBaHus (KaTanusaTopsl Opunens—KpadTca), HUTpOBaHUS, CyIhGHUPOBaHUS. PeaKIuyu TUAPUPOBAHUS U
TIPUCOEOMHEHUS X0pa K 6eH30My.

25. HedTs. PekTuduraiusg HedTH, OCHOBHBE QpaKIAK ee pa3fefeHus1, X UCIONb30BaHHe. BropuuHas
mepepaboTKa He(pTemponyKToB. KpeKuHT He(hTenpooyKTOR.

26. PudopMuHT HepTETPOAYKTOB. KauecTBO aBTOMOGHIBEHOTO TONHBa. OKTaHOBOE UHCO.

27. llpuponHEIl ¥ HONYTHHE HedTAHON ra3nl. CpaBHeHHEe COCTaBa IPHPOSHOTO K IMOINYTHOTO Ta30B, UX
IIpakKTUYeCKOe UCIONb30BaHue

28. Kamenn® yronb. OCHOBHEIE HallpaBlIeHUS HCIOJIb30BaHUSA KaMeHHOT0 yris. KokcoBaHNe KaMeHHOTO
V7S, BaXXHellllne IPOAYKTEL 3TOr0 IPoLiecca: KOKC, KaMeHHOYIOJIbHas CMOJia, HaJICMOJbHAs BOJa.

29. CTpoeHue U KnacCUpHUKAIMA CIEPTOB. Knaccudukanyd CIUPTOB IO THIY YITIeBOLOPOTHOTO PafrKana,
YHUCNY TUAPOKCUNBHBIX TPYII U TUIY aTOMa VIIepoda, CBA3aHHOTO C TUAPOKCUIIBHOM TPYIIIION.

30. PeaknuonHas CoCOOHOCTH TMPEHEeNbHHX OTHOATOMHBIX CIUPTOB. CpaBHEHWE KHUCIOTHO-OCHOBHEIX
CBOICTB OPTaHMYECKMX M HEeOPraHWYeCKHX COeAMHeHHuU, cogepxkamux OH-rpymnmy: KMCHOT, OCHOBaHUH,
aMdOTepHLIX COeNUHEHUH (BOTHI, CIIHPTOB).

31. Cnocofn monydeHUs COWPTOB. [MAPOIH3 TaloTeHANKaHOB. ['MapaTalus anKeHOB, YCIOBUS ee
nposenenusi. OTOenbHEE IPEICTABUTENIY alKaHOIIOB.

32. MHoroaToMHbIe COAPTH. M30Mepusl ¥ HOMEeHKIaTypa IPeqCTaBUTENEel NBYX- U TPEXaTOMHEIX CIIHPTOB.

33. ®eHon. JNEKTPOHHOE U IPOCTPAaHCTBEHHOE CTpoeHMEe GeHoMa.

34. ToMonoru4eckue PSOs aNbIeTUI0B U KeTOHOB. [T0HITHE 0 KapOOHUIBHBIX COSOMHEHUSX. JIIEKTPOHHOE
CTpoeHHe KapOOHUITbHOM TPYIIIE. XUMUIECKHe CBOMCTBA aNbIeTrHaoB i KETOHOB.

35. Anpmerugsl ¥ KeTOHH B mpupopde (adupHBe Macia, GepoMoHH). [TonyueHne KapOOHUIBHBIX
COeJUHEHUU OKWUCIIeHUeM CIOUPTOB, THApaTalliedl aNkKUHOB, OKUCJIEHHEeM YrneBogoponoB. OTmenbHEE
NIpeICTaBUTENNX albJerufoB U KETOHOB.

36. T'oMonoruuecKui psif IpemelbHHX OMHOOCHOBHEX KapOOHOBHIX KHCOT. [ToHATHE 0 KapOOHOBHEIX
KHCNOTaX ¥ X KIIaCCU(pHUKAIUs. XUMHUIECKHe CBOHCTBA KapOOHOBHIX KHCIIOT.

37. Cnoco6sl mOoNy4YeHUs! CHOXKHBX 3gupoB. XKUpPH Kak cloxHbEe 3¢ups rnunepuHa. Kap6oHoBEE
KUCJIOTHI, BXOMSIIIME B COCTaB KUPOB. CONMU KapOOHOBEIX KUCTIOT, MEIna.

38. [MousTtue 06 yrnesomax. Knaccuduranus yrneBogoB. MoHO-, OU- ¥ MOMHCAXapPHIE, IPENCTaBUTENH
KaXX[oU rPyIIIH yT1eBOO0B. MoHOCaXapHIb.

39. CTpoeHue U XUMHUYECKHEe CBOUCTBa caxapo3kl. JIakTo3a U ManbTo3a KaK U30MepHL caxapo3kl. CTpoeHue
MOJIEKYJIE KpaxMana, aMuio3a 1 aMUAIoneKTHH. [TIMKOTeH.

40. TmnoKo3a, CTpOeHHE ee MOJIeKYIH W GH3WUeCKHe CBOMCTBa. TayToMepus. [TeHTo3H. Puboza u
Ie30Kcupu603a Kak MPeCTABUTEIH allbJOIeHTO3.

41. Knaccudpukalus 1 u3oMepus aMHHOB. [ToHSATHe 00 aMuHaxX. [IepBUYHLIE, BTOPHYHEE B TPETHUYHEIE
aMuHbL. AHUNIMHOBEIE KpacUTeNH. [IOHATHE 0 CHHTETHUYECKUX BOJOKHAX

42. TlonuaMuOsl W TONHaMHUOHBIE CHHTETAYECKHE BOJIOKHA. [IpUMeHeHHe U IOoJiydeHHe aMHHOB.
[Tony4yeHne aMIHOB.

43, AMEHOKMCTIOTHL. [ToHSTHE 00 aMHHOKHCIIOTAX, UX KIacCUpHUKANusi U cTpoeHne. ONTHIeCKas H30MepHs
Q-aMHAHOKHCJIOT.

44. benku. benku Kak NpUpOAHbE MOMUMEepPH. HyKnernHOBEE KUCIOTH. HyKNenHOBbE KHCIOTH KakK
TIPAPOAHBIE TIOTAMEPHI.

45. ®epmenTH. [loHATHE 0 PepMeHTaxX KaK 0 GHONOTHYECKUX KAaTalM3aToOpPaxX GeNKOBOM IPUPOMIHL.
Oco0eHHOCTH CTPOEHHUS ¥ CBOUCTB B CPAaBHEHUY C HEOPraHUYECKUME KaTalu3aTOPaMHu.

46. Butamuusl. [loaTHe 0 BUTaMuHaX. UX Knaccudukanusa u obosHavenue. Hopma moTpebnenus
BUTAMHHOB. BogopacTBopuMble (Ha mpuMepe BUTaMUHOB C, Tpynnkl B u P) 1 XKupopacTBOpUMEe (Ha IpHMepe
BUTaMHHOB A, D u E).

47. TopMoHH. [IoHATHE O TOpMOHAaX KakK OHOJIOTHYECKH aKTHBHEX BeIIeCTBaX, BHIIOIHSIOIIHX
SHOOKPUHHYIO PeTYNAINIO XKU3HeOesITEeIbHOCTH OPraHu3MOB.

48. X¥Mus ¥ NPOM3BOACTBO. XMMHUYECKasl IPOMEIIIEHHOCTs U XUMUYECKHUE TEXHOJIOTHU. XUMHUS B
CEeTIbCKOM X031 CTBe. XUMU3alMsl CeNIbCKOI0 X035 CTBa U ee HallpaBlIeHUs.

49, XuMHuS U 2KONorus. XUMHUYecKoe 3arpsisHeHHe OKpyXKamllel cpenbl. OxpaHa THAPOCPEPH OT
XUMHYECKOT 0 3aTPA3HEHU .

50. XuMus ¥ moBcefHeBHas XHU3Hb YelnoBeKa. [loMalllHASA anTeKa. Mowilne U YUCTSAIIAE CPeACcTBa.
CpencTBa 60psOH ¢ GBITOBEIMH HACEKOMEIMH.

KpuTepun olieHMBaHUA:
|Banm:1 |OueHKa |Tp660BaHI/I${ K 3HQHUAM
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90-100|0OTnuuno OleHKa «OTIMYHO» BRICTABMISETCS CTYNEHTY, €CIIM OH TMy60K0 W MPOYHO
YCBOWJI IIPOTPaMMHBIN MaTepuas, UCUepIEBalolle, I0CNeI0BATeIEHO, YETKO U
JIOTUYECKH CTPOMHO ero U3NaraeT, yMeeT TECHO YBSA3EIBATh TEOPUIO C IPAKTUKOH,
cBOGOMHO CIIPaABNSIETCS C 3ajladaMy, BOIPOCAMU U JPYTUMU BUNaMU TPUMEHEHUsI
3HaHWH, IpHYeM He 3aTPYOHSAETCS C OTBETOM IIPH BUNOM3MeHEeHWU 3afaHul,
HCIONb3YeT B OTBETe MaTepHajl Pa3NHYHON JHTepaTyph, IPaBUIBHO
000CHOBEIBAET TIPUHSITOS HECTAHNAPTHOE PeIlleHue, BlafieeT Pa3HOCTOPOHHUMH
HaBHKaMU ¥ IpHeMaMH BHIONHeHMS IPaKTU4YeCKUX 3afad 1o GOpMUPOBAHUIO
oburenpodeccroHaTbHEX KOMIETEHIHH.,

80-89 [Xopommo OneHKa «XOpPOIIO» BEICTABJAETCS CTYLEHTY, KOTOPHU OeMOHCTPUDPYET
IpOYHEIE TeOpeTHUeCKHe 3HaHUS, BlaJeeT TEPMHUHONOTHeH, IenaeT
apTYMEHTUPOBAHHBIE BRIBOJH ¥ 060OIIEHUS, TPUBOIUT IPUMEPH], TTOKA3HBAET
cBOOOIOHOE BTIAJeHUE PeYbI0, HO TIPH 3TOM [eNlaeT HeCymeCTBeHHEe OIIHOKH,
KOTOpHle OBICTPO HCMPaBISET CAMOCTOSTENbHO WM NPH HE3HAUUTENbHOU
KOPPEeKIMH IpelofaBaTeeM.

60-79 |YOOBIETBOPUTENEHO Onenka "ygoBIETBODHUTEJIBHO" BEICTABNIAETCS CTYOEHTY, KOTODHU
OeMOHCTpUPYET HernyboKWe TeopeTHUecKHWe 3HaHWUs, NposBAseT cnabo
chopMupoBaHHEE HaBHKH aHaNnW3a SBJIEHUH K NPOILECCOB, HeLOCTATOYHOE
yMeHHe [eNnaTh apryMeHTHPOBAHHEIE BHIBOAH M IPHUBOOUTH NIPHUMEPH,
TOKa3kBaeT He [OCTAaTOYHO CBOGOAHOE BIaJeHHe pPeubio, TePMHUHOIOTHEH,
JIOTHYHOCTHIO U TOCTEHNOBATEIbHOCTHIO U3M0XKEHUS, MeIaeT OUMOKH, KOTOPHE
MOXKET UCIPABUTH TOJIBKO IIPH KOPPEKIINY NIPelIofaBaTeieM.

0-59 |HeymonetBopuTensHo|OleHKa «HEYOOBIETBOPUTENEHO» BEICTABISETCS CTYOEHTY, KOTODHIU He 3HaeT
3HQUWTENbHON YaCTH NPOTPAMMHOT0 MaTepHana, HeyBepeHHO OTBedaer,
OOTMyCKaeT Cepbe3Hbe OMMUOKH, He MMeeT NMPeNCTaBlIeHWH M0 MeTOOUKe
BHIIONHEHUS NpakTHdeckKod paborel. Kak mnpaBuio, oIeHKa
«HEYIOBJIIETBOPUTEIIFHO» CTABUTCS CTyOEHTaM, KOTOpPEe He MOTYT IPONONKHATE
obyuenne 6e3 OOMONHUTENTFHEIX 3aHITHH 110 JaHHOH IUCIUIIINHE,

Ha muddepeHnupoBaHHEIN 3a4eT BCe CTYAEHTH IPHUXOIIT B COOTBETCTBUH C pacHHUcaHHUEM, B
ycTaHOBNIeHHOe BpeMsi. CTYeHT HOMXKeH MMeTh IpH cefe 3a46éTHYI0O KHUXKKY. KakmoMy CTYyOeHTy BHOAETCS
funer, B KOTOPOM MMeIOTCS [Ba Bompoca u nucT Oymaru. Ha muct Gymaru ctymeHT 3anuckiaetr OO, HOMED
funeTa W comepXalllie B HEM BONPOCH. BpeMs mns oTBeTa Ha BompocH 30-45 MuHYT. OTBETH MAOTCS B
IUCbMeHHOM BHOe. [Io HCTeUeHWN YKa3aHHOTO BPeMeHM JIHCTH C OTBeTaMH CHAIOTCS IpPelofaBaTenio.
Pe3ynbTaTH ONEHWBAHWS OTBETOB Ha BONPOCH JOBOMASITCS OO CBeMEeHHUS 00yYAOINWXCS B TOT Xe NEeHb.
JomyckaeTcst YyCTHRIM OTBET Ha BOIIPOCH GuneTa, ¢ 20-Tv MUHYTHOM MOATOTOBKOM. ECITH CTYHEHT BOCHONB30BATICS
BHEIIHHM HCTOYHHKOM HHGOpPMAIHHU, €T0 OTBEeTH He IPHHHMAIOTCS, W BECTaBASETCS OIeHKa
"HeyIOBNETBOPUTENBHO" .

5.2.3 MeTogu4eckne MaTepHATbI, ONpeNesIIONIne NMPONeIyPhl ONeHUBAHNS 3HAaHWH, YMEeHHH,
HaABBLIKOB U (M/TH) ONbITA NeATeTbHOCTH, XapaKTepH3yollHe 3Tambl GOpMHUPOBaHHS KOMIETEHITHH

[Mopsamok opraEW3alluy IPOBeNeHUs TEeKYIIero KOHTPOJSA U IPOMeXYTOYHOH aTTeCTallly IPeCTaBleH B
[MonoxeHUU 0 TPOBENEHUH TEKYNIETO KOHTPOJS W MPOMEXYTOYHON aTTeCTalud 00YJIaIOIMXCsl, OCBAUBAOITIX
o0pa3oBaTeNbHEE TPOrPaMMEL CpeIHero IpodecCHOHaNbHOTO obpa3oBanus B Ky3I'TY (Mm 06/-10).

6. Unble cBeleHHA U (M/TH) MaTepPHaTbI

HpH OCyHIeCTBIIEHU N O6pa30BaTeJ’ILHOTO IIpomecCa NPUMEHAIOTCS CIIeOYIOITue O6pa30BaTeJ’ILHHe
TEXHOJIOTUH:

- TPaOUITMOHHAasA C HCIIONIb30BaHUEM COBPDEMEHHBIX TEXHUYECKUX CPEOCTB;

- HHTePDaKTHUBHAa.
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