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1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

O6meobpa3oBaTenbHas OUCHUIIAHA «XUMUS» SIBISETCS OUCHUIINHON 0043aTeNbHOM HpemMeTHOH
obnactu «EctecTBenHbIe Hayku» ®I'OC cpemgHero obinero od6pa3oBanus. B yueburix nmanax [NI1ICC3 pucuunnuHa
«XuMHST» BXOOUT B COCTAB JUCLUIIIMH TTpefIaraeMbix 00pa30oBaTeNbHOM OpraHu3alue.

1.2 Ilenb U NJIAaHHPyeMbIe Pe3y/IbTaThbl OCBOEHHsI IUCIUIUTHHBI, COOTHECEHHbIE C
IUTAaHHPYEeMBIMH pe3y/IbTaTaMH OCBOEHHsI 00pa30BaTe/IbHOM MPOrPaMMbI

OcBoeHMte OIUCHUIIIMHEL HallpaBlieHO Ha (OpMUPOBaHUE:

OK 01 BriGupaTh CIIOCOOE! PelleHus 3amayd MpoGecCcuoHaNbHOM IesITeTbHOCTH, IPUMEHUTEILHO K
Pa3NUYHEIM KOHTEKCTaM

JINYHOCTHBIE pPe3yibTaThl: CHOPMUPOBAaHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY
VPOBHIO Pa3BUTHS HayKU ¥ OOIIECTBEHHOM MPAKTHKK, OCHOBAHHOTO Ha OHMAasore KylbTyp, a TaKXKe
Pas3IuyYHLIX (GOpPM 06IIEeCTBEHHOT0 CO3HAHUS, 0CO3HAHNME CBOET0 MeCTa B MOJIUKYIbTYPHOM MUPE
MeTanpenMeTHEE PE3YNIbTATH: YMEHHE CaMOCTOSITENIbHO OIIPENeIATh Leu IesiTeIbHOCTU U COCTaBIATh
TIJIaHbl OeSTENbHOCTH; CAMOCTOSTEILHO OCYIIECTBIISTE, KOHTPOIUPOBATh U KOPPEKTHPOBATh
OesTenbHOCTD; UCII0Ib30BaTh BCe BO3MOXKHEIE PECYPCHL ISl HOCTUKEHUS TOCTaBIEHHLIX Lieiell U
peanu3alyy MIaHOB [esITEeIbHOCTH; BHIOMPATH YCIENUIHEE CTPATETHH B PA3IMYHEIX CUTYAIUSIX BIaeHue
HaBBIKAMU IT03HABATENNbHOU, Y4eOHO-UCCIeI0BATEIbCKON ¥ TPOEKTHOH eI TeNbHOCTH, HaBRHIKaMU
paspelnenus mpobieM; CliocoOHOCTh U TOTOBHOCTH K CaMOCTOSITETbHOMY IIOMCKY METOMIOB PEIleHuUs
IIPaKTUYeCKUX 3aflay, IPUMeHEHHUI0 Pa3IMYHbIX METONOB IT0O3HAHUS

[IpenMeTHEIE PE3YNIbTATH: BllafieHNe OCHOBHBIMU METOJaM{ Hay4YHOT'0 T03HAHUS, UCIIOIb3yEMEIMU B
XUMUY: HaOIofeHne, ONKicanye, U3MepeHne, SKCIIePUMEHT; yMeHue 06pabaTrBaTh, 00BSICHATD
Pe3yIbTaTh TPOBEIEHHEIX OIKITOB U HeNaTh BEIBOOH; TOTOBHOCTh U CIIOCOOHOCTh TPUMEHSITH METO/IBI
[I03HAHUS NIPU PeIIeHNH TPaKTUUYeCKUX 3afay

chopMUPOBAaHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHEIE OLIEHKU U ITPOBONUTD PACUETHI 10 XUMUYECKUM
dbopMynaM u ypaBHEHUSIM

OK 02 Ocy11ecTBIATh IOKCK, aHATIU3 U UHTEPIPETALNIO UH(GOPMAINK, HE0OOXONUMOU [JIS BHIIOTHEHNUS
3apiay npodeccroHanbHOU OesTeIbHOCTH

JIN4YHOCTHBIE PE3YIBTATH: CHOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO Pa3BUTHUS HAyKHU U OOIIECTBEHHOM IPAKTHUKY, OCHOBAHHOTO Ha OMAaJioTe KyJlIbTyp, a TaKXe
pa3nuyHLEIX (GOpM 06IIEeCTBEHHOr0 CO3HAHUS, 0CO3HAHNE CBOET0 MeCTa B MOJIMKYILTYPHOM MUPE
MertanpenMeTHbIe pPe3YIbTATH: BllafleHle HaBRIKAMU II03HABATEIbHOM, yueOHO-1UCCIIeJ0BATEILCKOM U
IPOEKTHOM [eATeNIbHOCTY, HaBhKaMU Pa3pelieHns npodieM; CI0COOHOCT U FOTOBHOCTE K
CaMOCTOSITEJIFHOMY ITOMCKY METOLOB PELIeHNs TPAaKTUYECKUX 3aayd, IPUMEHEHUIO Pa3/INYHEIX METOIOB
MO3HAHUSA

[TpemMeTHEIE PE3YNIBTATHL: BlIafleHNuEe OCHOBOIOJIATAIMUMY XUMAYECKUMY IOHATUIMY, TEOPUIMY,
3aKOHaMU U 3aKOHOMEPHOCTSIMY; YBEPEHHOE 0JIb30BaHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKON

OK 03 InaHupOBaTh ¥ pPeanu30BEBATE COOCTBEHHOE MPOGECCUOHATTPHOE ¥ TNYHOCTHOE PA3BUTHE
JINYHOCTHBIE PE3YIIbTATHL: TOTOBHOCTE ¥ CITOCOOHOCTD K 00pa30BaHMIO, B TOM YHCIIe caM0o0Opa30BaHMUIo, Ha
TPOTSIZKEHUH BCEH KU3HU; CO3HATEIFHOE OTHOIIEeHNE K HEIIPEPEHIBHOMY 00pa30BaHUIO KaK YCIOBHIO
ycrenrHo# npohecCHOHaNbHON U 00IIeCTBEHHON NesiTeTbHOCTH

MerTanpenMeTHHE pe3yIbTaTh: BilafieHre HaBhIKaMHU II03HABATEIbHOH, yueOH0-UCCIIeJ0BAaTeNNbCKOM U
IIPOEKTHOM OesATeNbHOCTH, HaBhIKaMHU Pa3pelleHus mpobeM; CIT0COOHOCT U TOTOBHOCTE K
CaMOCTOSITEJTEBHOMY ITOMCKY METOOB PEUIeHNs TPAaKTHYECKUX 3afay, MIPUMEHEHUIO PAa3TUYHEIX METOOB
MO3HAHUS

[TpemMeTHEIE PE3YNIbTATH: CHOPMUPOBAHHOCTD IIPECTaBIEHNH 0 MECTEe XUMHUK B COBPEMEHHOH HayYHOH
KapTHHE MUPA; TOHUMaHKEe POJIM XUMHUHU B HOPMUPOBaHUE KPYyTro3opa U HyHKIHMOHATEHON TPAMOTHOCTH
YyesI0BeKa 7S PellleHus MTPaKTUYeCKUX 3aay
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OK 04 PaGoTaTh B KONIEKTHBE U KOMaH[e, 3G GEeKTUBHO B3aUMONEHCTBOBATE C KOJJIETaMH, PYKOBOACTBOM,
KIIHEeHTaMHu

JIMYHOCTHBIE pPe3yIbTaThl: HABHIKK COTPYIHUYECTBA CO CBEPCTHMKAMHU, IeThMU MJIafIIero Bo3pacrTa,
B3POCIIBIMHU B 06pa30BaTeIbHOM, 00IIIECTBEHHO MOJIE3HOH, Y4e6HO0-UCCIe0BaTeIbCKOM, TPOEKTHOM U
OPYTUX BUAAX OeSTeIbHOCTH

MerTanpenMeTHHIE pe3yIbTaTh: BilafleHre HaBHIKaMHU II03HABATEIbHOH, yueOH0-UCCIIeJ0BAaTeNNbCKOM U
IIPOEKTHOM MesaTeNbHOCTH, HaBRIKaMy pa3pelleHns IpobieM; CIIoCOOHOCTh ¥ TOTOBHOCTE K
CaMOCTOSITEJIbHOMY IOMCKY METOOB pelLlIeHUs IPaKTUUEeCKUX 3afay, IPUMEHEeHNI0 Pa3JINYHEIX METOIOB
ITIO3HAHUS

Hpe[[MeTHbIe PE3yNIbTATHL: BllaleHUue OCHOBOIIOJIAralOIMUMU XUMUYECKUMHU IIOHATUAMU, TEOPUSIMH,
3dKOHAMHU U 3dKOHOMEPHOCTAMHU; YBEPEHHOE II0JIb30BaHNe XUMUYECKOU TepMI/IHOHOTI/IefI U CHMBOJIMKOU

OK 07 ComelicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpemsl, pecypcocoepexkenuio, apdekTuBHO
LEeNCTBOBAThL B UPE3BLHIYANHEIX CUTYaIUIX

JINYHOCTHEIE Pe3yNnbTaThl: HABEIKKM COTPYOIHUYECTBa CO CBEPCTHUKaMHU, ETbMU MJIaAIIero Bo3pacTa,
B3POCJILIMEU B 06pa30BaTeIbHOM, 00IIeCTBEHHO TOJIE3HOM, Y4e6H0-UCCIIeI0BaTeIbCKOM, TPOEKTHOM U
OPyrux BUgaX OeATEeJIbHOCTH

MeTanpenMeTHHe Pe3yNIbTaThl: YMEHNE CaMOCTOATEJIEHO OIIPEeNesiaATh Hellu NeATeJIbHOCTU U COCTABIIATh
IIJIaHEI A€ATEJIBHOCTH; CAMOCTOATEJIbHO OCYIIECTBJIATE, KOHTPOJIMPOBATE U KOPPEKTHUPOBATH
OesaTeJIbHOCTh; UCIIOJIb30BATh BCE BO3MOZKHEIE PECYPCHI OJId HOCTUXKEHUSA ITOCTAaBJIEHHBIX neneu u
peanu3alyy I1JIaHOB NeATEJIbHOCTH; BBIGI/IpaTB YCIIEelIHbIE CTPATETHUHU B PA3JIMYHBIX CUTYALIUAX

HpeJIMeTHbIe PEe3yNbTaThL: BlIaf€HUE IIPaBUJIaMU TEXHUKHU 0e30macHOCTH IIPY UCIIOJIb30BAaHUU
XMMHUYECKHUX BellleCTB

OK 09 Hcnonb30BaTh WHGOPMAITMOHHBIE TEXHOJIOTHH B TPOGEeCCHOHATBHOM esATeTbHOCTH
JINYHOCTHBIE PE3YJIbTATHL: TOTOBHOCTE ¥ CITOCOOHOCTD K 00pa30BaHMIO, B TOM YHCIIe caM0o00pa30BaHMUIo, Ha
TPOTSIZKEHUH BCEH KU3HU; CO3HATEIFHOE OTHOIIEHNE K HEIIPEPEHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO
ycrenrHo# npodhecCHOHaNbHON U 00IIeCTBEHHON NesiTeTbHOCTH

MerTanpenMeTHbEIE Pe3yIbTaThl: TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOSITETBHOM
HHOPOPMAIMOHHOIIO3HABATEIBHOM NesTeTbHOCTH, BjlafieHre HaBhIKaMU II0Ty4eHHsT HeoOX0muMOou
uHGOpPMaluK U3 CjI0Bapel pa3HBIX TUIIOB, YMEHNE OPUEHTHPOBATHLCS B PA3JIMYHEIX UCTOYHUKAX
uHbOpMaIuu, KPUTUUECKU OIIeHMBATh U MHTEPIPETHPOBATh UHDOPMAIIHIO, T0NydaeMyi0 U3 Pa3INYHBIX
HCTOYHUKOB

[TpemMeTHEIE PE3YNIbTATH: CHOPMUPOBAHHOCTb COOCTBEHHOM MO3UIMY IO OTHOLIEHMIO K XUMUYECKOH
rHGbOpPMaIuH, MOJTy4aeMoi U3 pa3HbIX UCTOYHUKOB

B pe3yibTaTe OCBOCHHUSI TUCHHUIUTHHLI 00yYaIOUIUICS B 001IeM 10 TUCHHUIUTHHE J0/IKEeH

JIMYHOCTHEIE PE3YIIBTATHL:

- cOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKH U
00IIeCTBEHHOU MPAKTHKH, OCHOBAaHHOTO HA [JHAJiore KyIbTyp, a TakKXke Pas3lIudHbX (HOpM 00LUIeCTBEHHOTO
CO3HaHMUsI, 0CO3HAHKWE CBOETO MECTA B MOJIMKYIbTYPHOM MUDE

- TOTOBHOCTH ¥ CIIOCOGHOCTH K 00pa30BaHMI0, B TOM YKCJIe CaM006pa30BaHuUI0, HA NMPOTIAKEHUU BCEH
JKU3HU; CO3HATEIFHOE OTHOIIEHUE K HePEPHIBHOMY 06pa30BaHUI0 KaK YCIOBUIO YCIEIIHON TPOGheCCHOHANBHOM U
00IIeCTBEHHOM [IeATENbHOCTH

- HABHIKM COTPYAHMYECTBA CO CBEPCTHHKAMM, JEThMH MJAfUIeT0 BO3pacTa, B3POCIHIMHU B
o6pa3oBaTebHOM, OOLIECTBEHHO IONE3HOM, y4yeOHO-UCCIEN0BATEIbCKOM, MPOEKTHON M APYTHX BHUOAX
LEeSTETbHOCTH

- HaBBIKM COTPYOHHYECTBA CO CBEPCTHHKAMM, METbMH MJAfIIero BO3pacTa, B3POCILIMHU B
o6pa3oBaTeIbHOM, OOLIECTBEHHO IOJIE3HOM, y4eOHO-MCCIEN0BATEIbCKOM, MPOEKTHON M APYTUX BHUAAX
[esiTeIbHOCTH

MeTanpenMeTHEE Pe3yIbTaThi:

- YyMeHMe CaMOCTOSTEIbHO ONpPEeAeNsiTh el AesSTEeNbHOCTH W COCTABISThH MIIAHH AESTENbHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBJISITh, KOHTPOIMPOBATh ¥ KOPPEKTHPOBATH HESITEIbHOCTh; HCIIOIH30BaTh BCE
BO3MOXKHbBIE PECYPCHI AJIST JOCTHXKEHHUS TIOCTaBIEHHBIX LIeJiel U peanu3aluy MIaHOB AesiTebHOCTH; BHOUPAThH
yCHeIIHEE CTPAaTeTHW B PA3NMUYHHIX CHUTyaUUsIX BIafeHWE HABHKAMH [NO3HABATENbHOH, yuebHO-
HCCIIe0BATENIbCKOM U IIPOEKTHOM HesTelIbHOCTH, HaBHIKaMd pPa3peleHus Ipo0ieM; CliocOOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIbHOMY IIOMCKY METOMOB PEIleHHs NPaKTHYEeCKUX 3afay, MPUMEHEHUI0 Pa3UYHBIX METOJ0B
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TIO3HaHUSA

- BllafleHVEe HaBHKAMH{ II03HABATEJIPHOM, yueOHO-MCCIIeLOBATEBCKOM U HMPOEKTHON [eSTENIbHOCTH,
HaBHRKaMU pa3pelieHus npobaeM; cioco6HOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY IIOMCKY METOLOB PEIIeHUs
MPaKTUYECKUX 3afay, IPUMEHEHUI0 Pa3INYHBIX METOIOB TO3HAHUS

- YMeHHEe CaMOCTOSTEJbHO ONPEeNeNsiTh LEeNU AeSTEeIbHOCTH W COCTABIAThL IJIAHHB AesSTEebHOCTH;
CaMOCTOSITEIbHO OCYIIECTBISITh, KOHTPOJNIMPOBATh U KOPPEKTUPOBATh HOEATENbHOCTb; MCIONIL30BaTh BCE
BO3MOXKHBEIE PECYPCH OIS JOCTUXKEHHUS MTOCTABIEHHHIX IeJIed ¥ peanus3aluy NIaHOB HesTeIbHOCTH; BHIOUPATDH
yCIIeIIHbIe CTPATEruH B PA3IUYHBIX CUTYaIUAX

- TOTOBHOCTh U CIOCOOHOCTH K CAMOCTOSTENbHOW MHGPOPMAIMOHHOIO3HABATEIPHON EeATEIbHOCTH,
BllaJleHMe HaBEHIKAMU MOJIyueHUS HeoOXxoguMmou mHGOPMaLUWU M3 CJIO0Bapeid Pa3HHEIX TUIOB, YMeHUE
OPUEHTHUPOBATHCS B PA3NMUYHLIX UCTOUHHKAX WHPOPMAIUM, KPUTUUYECKH OIEHWBATb WU MWHTEPIPETUPOBATH
vH(OPMAIHIO, TOTyYaeMyt0 U3 Pa3TUYHEIX HCTOUYHHUKOB

ITpenMeTHBIE PE3YNbTATH:

- BlafieHNe OCHOBHBIMH METONaMHU Hay4YHOTO MO3HaHMS, MCIOJb3YEMBIMU B XUMHU: HabmiomeHUe,
OMKCaHue, U3MEePeHNe, IKCIePUMEHT; yMeHue 00pabaThiBaTh, OOBACHATD PE3yIbTATH IPOBEOEHHEIX OMBITOB U
IenaTh BEIBOJE; TOTOBHOCTE M CIIOCOOHOCTh TPHUMEHSITH METOIE! TO3HAHUS MIPHU PeIleHNr MPAaKTUYEeCKUX 3a0ay

- ¢bOpMUPOBAaHHOCTL YMEHUS NaBaTh KOJIMYECTBEeHHEIE OLIEHKY U IIPOBOTUTEH PACUYeTHl 110 XUMUUYECKUM

- hopMynaM U ypaBHEHUSM

- BIaJjeHre OCHOBOIIOJIaralolUMy XUMUYECKUMY [TOHATUSIMY, TEOPUSIMY, 3aKOHAMU U 3aKOHOMEPHOCTSIMU;
yBEPEHHOE T0Th30BaHNe XUMUYECKON TEPMUHOIIOTHEH U CUMBOIUKOM

- chOpPMUPOBAHHOCTDH MPECTABIIEHNH 0 MECTE XUMUM B COBPEMEHHON HAay4YHON KapTHHE MUPa; TOHUMaHUe
ponu XUMUHM B GOPMHUPOBAHMHU Kpyrosopa U (QyHKUMOHANIPHOW TIPaMOTHOCTH YeJioBeKa [JIS pelIeHus
TIpaKTU4YeCKuX 3afad

- BIafieHUE TPaBUJIaMU TEXHUKY G€30MaCHOCTH MIPY UCIIOIb30BaHUY XUMUYECKHUX BEIIECTB

- c(hOPMUPOBAHHOCTE COOCTBEHHOM IO3UIMH 10 OTHOIIEHUIO K XUMUYECKON NHPOPMAIMH, [TOJTyd4aeMoH U3
Pa3HBIX UCTOYHUKOB

2. CTpyKTypa u coiep:KaHHe THCIUIIINHbBI

2.1 O0beM IMCOMIIMHBI M BUOBI Y4e0HOH paboThI

F S T N— KonuuecTBO 9yacoB
(010 3® | 03®

Kypc 1/ Cemectp 1
00BbeM JTHCITHILTHHBI 38

B TOM YHUCJIE:
AeKuulU, ypoKu 12
nabopamopHble pabombol 16
npakmuueckue 3aHamus 4
Koncynbranuu
CamocTosTenbHas paboTa 6
ITpoMexKyTOYHAs aTTecTalus
VupuBunyanbHOe IPOEKTUPOBAHLE
dopMa NPOMEKYTOYHOH aTTeCTAlHH
Kypc 1 / Cemectp 2
00BbeM JHCITUILTHHBI 48

B TOM YHCJIE:
NeKyuU, ypoku 16
nabopamopHbsle pabombol 18
npakmuyecKkue 3aHamus 4
KoHucynbranuu
CamocTosTenbHas paboTa 10
[TpoMeXyTOYHas aTTECTALUS
VuauBunyanbHoe IPOEKTUPOBaHYE
dopMa NPOMeKYTOYHOH aTTeCTAlHH oubbepeHINPOBaHHEIN 3a4eT

I
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2.2 TeMaTHYECKHH IIJIaH M COAEePXKaHUe THUCIHIUIHHBI

00BeM
HaumeHoBaHne |(ComepxkaHue y4eOHOro Marepuaia u ¢opMbI OpraHU3anNH JESATeIbHOCTH B
a37e/I0B H TeM 00y4aIIuXCs

pasn y m Yacax
Pa3zpgen 1. O0miass xuMust 80
TeMma 1.|06was u Heop2aHu4eCcKasi xXumus 36
Heopranuueckas
XHUMHUST

1. Ilepuoguyeckui 3aKoH H IlepHogHUYecKass CHCTeMa XHMHYECKHX
anemeHToB [I. U. MenneneeBa. CTpoeHne aToMa

OTKpHITHE Iepuogudeckoro 3akoHa. OTkpeiTue [I. M. MeHOeneeBHM
[Tepuogudeckoro 3akoHa. [lepuoguueckuid 3aKOH U CTPOeHHE aToMa. Y30TOMEL.
CoBpeMeHHOe IMOHATHE XUMHUYECKOTO 3JIeMeHTa. 3aKOHOMepHOCTE ['. Mo3nu.
CoBpeMeHHasi GoOpMyIUpPOBKa NEePUONUUYECKOT0 3akKoHa. [lepuopguyeckas
CUCTeMa M CTpoeHHe aTtoMa. ®uU3NYeCKUU CMEBICI MOPAOKOBOTO HOMepa
3JIEMEHTOB, HOMEPOB I'PYIINH U Ilepuofa. 3HaueHue [ePUOgUYeCcKoro 3aKoHa U
MePUOOUYECKOU CUCTEMH XUMHUYECKHX 3/meMeHTOB [I. M. MeHpeneeBa Onsa
Pa3BUTHUSA HAayKU ¥ IOHUMAHUS XMMHUYEeCKON KapTUHH Mupa. [ImaHeTapHas
Mogmenb atoMa J. Pesepdopma. Ctpoenue atoma mo H. Bopy. CoBpeMeHHEE
IIpefCTaBJIeHUs 0 CTPOEHUHU aToMa. KopImyCKynsipHO-BOIHOBOM Oyaanu3M 4aCTHI]
MHUKpPOMHpPA. JJIEKTPOHHAs 000JI09YKa aTOMOB. KBaHTOBHE UMCjIa: TJIAaBHOE,
opbuTtanbHOE (000YHOE), MAarHUTHOE ¥ CIIMHOBOE. PacmpemneneHue 31eKTPOHOB
110 9HEPreTUYECKUM YPOBHSAM, MOOYPOBHSIM M OPOUTANSIM B COOTBETCTBUH C
NPUHIAIIOM HaWMEHbINeu 3Hepruu, npuHnunoM [laynu u npasunom ['yHpa.
JeKTpoHHEE KOHGUTYPALIMY aTOMOB XUMUYECKUX 3JIEMEHTOB.

2. CTpoeHue BeniecTBa

[ToHsiTHE O XMMHYECKOH CBA3U. THUIHE XUMHYECKHUX CBS3€M: KOBaJleHTHaf,
YWOHHAs, MeTajinyeckKas U BogoponHas. KoBaneHTHas xuMudeckas cBs3b. [IBa
MexaHU3Ma 00pa3oBaHUsS 3TOM CBA3U: OOMEHHHIM M [OHOPHO-aKI[ENTOPHEI.
OcHOBHBIE TapaMeTphl 9TOTO THUIIA CBSI3U: OJIMHA, IPOYHOCTh, YIOJI CBA3U UK
BAQJIEHTHHIM YIOJI. JJI€KTPOOTPULIATEIHHOCTh U KJlaCCU(PUKANUs KOBaJIEHTHEIX
CBSI3eH IO 3TOMY IpU3HAaKy: MOJSPHAS U HeNolsgpHas KOBaJIeHTHHIE CBA3HU.
[TonsipHOCTH CBA3M ¥ MONSPHOCTh MOJIEKYNE. Cmoco0 HepeKkpHBaHUSA
3JIEKTPOHHHIX opOuTaned U kjaccupuKauusi KOBAJEHTHHIX CBI3eld 1O 3TOMY
IpU3HAKYy: O- ¥ I-CBI3U. MoHHas xuMuuYecKas CBg3b. KpalHUU cliydau
KOBAQJIEHTHOM TOJISIPHOY CBSI3U. MexaHKU3M 00pa30BaHUs MOHHOU CBs3U. MOHHEIE
KpUCTaNIN4YeCKue DEeUIeTKU M CBOMCTBA BeIeCTB C TAKUMU KPUCTaIaMu.
MeTannuueckas XuMudeckas CBsI3b. OCOOBIE THUI XMMHYECKOH CBSI3H,
CYILIeCTBYIOUIUY B MeTa/lJlaX U CIIaBax. Ee OTIUYUS U CXOLCTBO C KOBaJIEHTHOU U
WOHHOU cBa3gMu. CBOUCTBa MeTaJIMYeCKON CBA3U. MeTannudeckue
KpUCTaNIN4YeCKue DEeUIeTKU M CBOMCTBa BeIeCTB C TAKUMU KPUCTaIaMu.
BopmopomHas xuMuueckas CBSI3b. MexaHW3M 00pa30BaHUS TakKod CBsI3u. Ee
Kinaccubukaluus: MeXMOJEKyJIapHas U BHYTPUMOJEKYJIsIpHaAs BOLOPOLHEIE
CBA3HU. MOJeKyIsApHble KPUCTaAININYeCKre DPeUIeTKU [OJig 3TOr0 TUlla CBA3HU.

3. Kitacchl HeOpraHu4eCKHUX CoeTHHeHHH. XUMHYeCKHe peaKIuu
Knaccudpukanua HeopraHU4ecKUX BelleCcTB. IIpoCThle U CIIOXHEIE BeIleCTBa.
Oxcupsl, ux Knaccubukanus. [ugpokcumsl (0CHOBaHUS, KUCIOPOACOLepKaIIe
KHCIIOTHI, aM(poTepHEe TUAPOKCUTE). KrucnoTe, ux knaccudukanus. OCHOBaHUS,
ux kKnaccubukanus. Conu cpemHUe, KUCIIBe, OCHOBHHIE U KOMIIJIEKCHEIE.
Knaccudpukanus xuMUYeCKUX peakIuil B OpraHM4YecKod U HeOpraHU4eCKOoH
xuMuu. CKOPOCTHh XMMHUYECKHUX peakuuil. [IoHSATHE 0 CKOPOCTH peaKIuiu.
CKOpOCTH TOMO- U TeTepOreHHOU peakuuu. JHeprus akTuBauuu. ®akTopw,
BIUSIONINE HA CKOPOCTh XUMUYECKOH peakiuu. [Ipupona pearupyomux BellecTs.
Temneparypa (3akon Baut-I'odda). Konnenrpanusa. KatanuzaTopsl ¥ KaTalus:
TOMO- U TeTepOTeHHHN, UX MeXaHU3MH. ®epMeHTH, UX CpaBHeHHe C
HeopraHU4YeCKUMH KaTalW3aTopaMU. 3aBUCHMOCTb CKODOCTH DeakKIuil oT
IIOBEPXHOCTU COIIPHKOCHOBEHUS PearupylollnuX BeIlecTs.
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4. PacTBOpPBI

[TonsaTHe 0 pacTBOpax. B3amMomelCTBHE PACTBOPUTEJIT U PACTBOPEHHOTO
BemecTBa. CIocoOl BHIpaKeHUs KOHIEHTPAIUX PACTBOPOB: MaccoBas MOIS
PacTBOPEHHOTI0 BeIeCTBa (IIPOIIeHTHAS), MOJISIpHAst. Teopust 3MeKTPOTUTHIECKOHN
oucconuanuu. MexXaHH3M [OUCCOIMAIIMM BEIIECTB C PA3/UYHBIMU TUIIAMU
XUMHUYECKUX CBsizer. CTeneHb 9JIEKTPOIUTHYECKON qucconuranuy U ¢GakKTOPH ee
3aBucuMocTu. CUTIBHEIE W CpPENHUE 3IEeKTPONUTH. [Juccouuanus BOIH.
Bopmopopmueii moka3aTtenb. Cpefila BOOHBIX PACTBOPOB 3JIEKTPONKUTOB. Peakiuu
o0MeHa B BOTHEIX PACTBOPAX EKTPOIUTOB. ['MAPOIN3 KaKk 0OMEHHHH Ipo1ecc.
HeoOpaTUMEIH THAPOIN3 OPTAaHUYECKUX U HEOPTAHWYECKUX COeIMHEHWH U ero
3HAYEHUE B IPAKTUYECKOM IesITEIbHOCTH YeI0BEKA.

5. OKHuCIUTEThHO-BOCCTAaHOBUTEILHBIE PEaKINH
OKUCNIUTENbHO-BOCCTAHOBUTENbHEIE peaknuu. CTemneHb OKUCIEHHUS.
BoccTaHoBuTenu u okuciauTenu. OKUCIeHHEe U BOCCTAHOBJIEHHE. BaxkHenne
OKHUCJIUTENN U BOCCTAHOBUTENH. MeTOOH COCTaBIeHUS YypaBHEHUU
OKMCIUTENbHO-BOCCTAHOBUTEIPHLIX PeakIuii. MeTon 371eKTPOHHOro 6GamaHca.
Bnusguue cpenpl Ha MpoTeKaHue OKUCIUTEIbHO-BOCCTAHOBUTENBHEIX ITPOIIECCOB.
XuMu4eckue HCTOYHUKU TOKa. JNEeKTPOOHBIE NMOTEHUHAJb. JIeKTPOJInu3
pacIiaBoB ¥ BOOHBIX PaCTBOPOB 3JIEKTPONIUTOB. [IpoIecchl, MPOUCXOASaLIde Ha
KaTofle ¥ aHOofe. YpaBHEHHUS 3JIEKTPOXMMHUUYECKUX IMPOIECCOB. IJEKTPOIU3
BOIHBIX PACTBOPOB C MHEPTHHIMU 3JIeKTpomaMu. Kopposusi metannoB. [ToHATHE
KOppo3uu. XuMU4ecKas KOPpo3us. IIeKTpoxuMudeckass Koppo3us. Crnoco0w!
3aIIUTH META/IJIOB OT KOPPO3UH.

6. XuMusi 371eMeHTOB

s-9nemenmol. Bogopon. Boma. Onementsl [A-rpynnel. llenodnsie MeTass.
[IpupopmHEIE COeOUHEHWS HATPUA U Kalusg, UX 3HadeHHe. IJJIEeMEeHTH
[IA-rpynnel. Kanenuii, ero nonmydenue, pusndeckue U XUMHU4YeCKHe CBOUCTBA. p-
Saemenmul. Amomunui. ['anorensl. ['anorexs B npupopae. bruomoruueckas ponb
rajloreHoB. JneMeHTH VA-rpynnsl. BomopopHBle COeIMHEHUS 371eMeHTOB VA-
rpynnsl. OKcupsl a3oTa ¥ gochopa, COOTBETCTBYIOLIME UM KHCIIOTH. A30T U
dhocdop B mpupoge, ux GuonoruueckKasi pojb. JIeMeHTH IVA-rpynns. Yrnepon u
ero amnorponusi. Conu yronbHOM M KPEMHHEBHIX KHCJIOT, UX 3HaYeHUe U
npuMeHeHue. [Ipupomoodpa3yoias ponb yriepona A XKUBOH U KPEMHHUS [T
HeXUBOM IPUponl. d-J1emeHmbl. Menb, IUHK, XpOM, Xejle30, MapraHel Kak
IIPOCTHIE BEIIEeCTBa, UX GU3UYeCKUe U XUMUUEeCKNe CBOMCTBa. HaxoxXaeHre 3TUX
MEeTaJlJIOB B IPUPOJie, UX IONy4eHue U 3HadeHune. CoenuHeHus d-371eMEHTOB C
PA3TUYHEIMU CTETIEHSIMU OKUCTIEHHUS.

B mom uucae, npakmuyeckKux 3aHAmuil u 1a60opamopHsix padom

20

IIpakTudyeckoe 3anarue Nel
Pemenue 3amau Ha yCTaHOBJIEHUE MaCcCOBOM NONM XUMUYECKUX 3JIEMEHTOB, Ha
ra30Bble 3aKOHK

IIpakTHyeckoe 3ansatue No2 2
Pemenve 3agay Ha pa3jIMYHbIE BUOH KOHIEHTPALMK PACTBOPOB

JIabopaTopHas padora Nel 2
Vi3yueHre OCHOBHBIX KJITACCOB HEOPTAaHUYECKUX BEUIECTB U HOMEHKIIATyPhI
JlabopaTopHasi pabora No2 2
KvHeTnKa XUMU4Y€eCKUX PeaklIun

JlabopaTopHasi padora Ne3 2
CBoiicTBa PaCTBOPOB 3/IEKTPOJIUTOB

JIabopaTopHas padora Ned 2
Vi3yyeHre OKMCIIUTENIbHLIX CBOMCTB IepMaHTaHaTa Kalnus B Pa3INYHEIX Cpeax
JIabopaTopHasi pa6ota No5 2
Koppo3sus MeTanmnos

JIabopaTopHas padota Ne6 2
HccrnenoBaHue mporiecca 3JIeKTPOJIM3a BOTHEIX PACTBOPOB 3JIEKTPOIUTOB
JlabopaTopHasi padora No7 2

XyMHYecKHre CBOMCTBA METaJlIoB
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JIabopaTtopHas padora Ne8 2
W3yueHre CBOMCTB IPOCTHIX BELIECTB U COEUHEHNH S-3JIEMEHTOB
CamocTosTeIbHast padoTa 00y4aroImuXCst
PemeHue 3amay Ha IepUOOUYECKUN 3aKOH U IEePUOAUUYECKYI0 cucTemy|l
xuMu4deckux anemMeHToB [I.M. MeHpmeneera.
Pemenue 3ama4 Ha pacTBOPEHL 1
Pemenue 3aay Ha OKUCIIUTENIbHO-BOCCTAHOBUTENTbHEIE PEAKIIAU 1
Pemenne 3agad Ha IPOCTEIE BEIIECTBA 1
TeMma 2 .|OpaaHuyeckas xumus 44
OpraHuYecKas|], Teopusi CTPOEHHS OPraHHIECKHX COETHHEeHHH 2
XHUMHU A

Teopus cTpoerus opranudeckux coeguHenui A. M. Bytneposa. CTpoeHne aToma
yriepona. dneKTpoHHOe 00nako u opbutans, s- u p-opbutanu. KopaneHTHas
XUMUYecKas CBSI3b U ee KiaccubuKanus 1o crocoby nepekpriBaHus opburanei
(0- u n-cBg3u). Knaccudukanua opranndyeckux coeguHeHui. Kmaccubukamus
OpPraHMYEeCKUX BeIleCTB B 3aBUCHUMOCTH OT CTPOEHHUS YTIEPONHOH Lelu.
Knaccubukanuga opraHMYecKUX BelleCTB 0 TUNY (QYHKIUOHANBHOU
rpynnel.OCHOBE HOMEHKJIATyphl OPraHWYeCKUX BelleCTB. TpuUBUANbHEE
Ha3BaHUd. PannoHanbHasgs HOMEHK/IAaTypa Kak IpeflleCTBeHHUIIA HOMEHKIIATyPh
IUPAC. Homenknatypa IUPAC: npuHIunIs 00pa30BaHus Ha3BaHUM, CTAPIIMHCTBO
(yHKUMOHANBHEIX I'PYII, UX 0003HaYeHME B IpeduKcax u cyhdbukcax Ha3BaHUN
OpraHNYeCcKuX BellecCTs.

2. IIpegenbHbIE YII€BOIOPOILI. DTHIEHOBbIE H THEHOBbBIE YII€BOJOPOIbI
T'omonoruyeckuil psif ankaHoB. I[loHAaTHe 006 yrieBogopomax. HomeHKnaTypa
aJIKaHOB ¥ aJIKWIbHEIX 3aMecTuTesnei. du3ndeckue CBOMCTBA alKaHOB. AJTKaHEL B
npupope. XuMU4YeCKHe CBOMCTBa ankaHoB. ['amorenmpoBanue (pabote H. H.
CemeHOBa), HUTpoBaHUue 10 KoHOBanoBy. KpeKUHT anKaHOB, pa3INu4yHble BUOEL
KpPeKUHTa, IpUMeHeHNe B IPOMBILIIEHHOCTH. [IUPOIKU3 U KOHBEPCUS MeTaHa,
n30Mepu3anus ankaHoB. O6jacTu IPUMeHEHHUS alKaHOB. [IPOMEIIIIIEHHEIE
CIIOCOOBI TTOTyYEHUS AJIKAHOB: IIOIyYEeHNUE M3 IPUPONHEIX KCTOYHUKOB, KPEKUHT
mapaduHOB, NMONy4YeHHE CHHTETHYeCKOoro OeH3WHA, Tasuduramus yrid,
TUAPUDPOBaHUE alKaHOB. [OMOJIOTMYECKUU DAL aJlKeHOB. JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIeKy/IHl 9THUJIeHa U alKeHOB. XUMHUYeCKue
CBOMCTBA aJlIkeHOB. JJIeKTPOGUIbHEIM XapakKTep peakIuil, CKIOHHOCTL K
peakuusM IPHUCOeJUHEHHUS, OKUCJIeHUS, [oJNuMepu3auuu. IIpaBuiuo
MapKOBHUKOBA U €T0 3JIEKTPOHHOE 000CHOBaHME. Peaklny rajJoreHUpPOBAHMUS,
THOPOTaloreHUPOBaHus, TULpATAllul, TUAPUPOBaHus. [IpuMeHeHUe 3TUIEHA U
mponuieHa. [IpOMBILIJIEHHbE CIIOCOOH IONy4YeHHS ajKeHOB. Peakunmu
OEerHAPUPOBAHUSA M KPEKWHTa ajJKeHOB. JlaGopaTOpHEIE CIOCOOH IOMYyYEHUS
ankeHoB. AnkanueHsl. [IoHATHe U KjlacCupUKaIus OUeHOBEIX YITIEBOLOPOLOB 110
B3aMMHOMY pacCIOJIOXEHHI0 KpPaTHHX CBSI3ed B Mojekyle. I[loHATHE O
[-3JIEKTPOHHOM CHCTEME.

3. AueTu/IeHOBEBIE YI/1€eBOAOPOabl. ApOMaTHYeCKHe yIIeBOIOPOIbI
T'omonorusoMepust MeXKaccoBasi, YIJIePONHOTO CKeJleTa, I0JI0XKeHUs KPaTHO’
cBsA3u. Peaknusa 3enuHckoro. [IpuMeHeHUe alleTUIEHOBEHIX yTJIE€BOLOPOMLOB.
[MonuBununanerat. Ilony4yeHue ankuHOB. [lonydeHHe alleTHIeHa MUPOIU30M
MeTaHa ¥ KapOUOHEIM MeTonoM. ['oMonoruyeckuil psan ankuHoB. Mueckuit pan
apeHoB. BeH30/ KakK NpPEeACTaBUTeNb apeHOB. Pa3BUTHe NpPeACTaBIeHUU O
cTpoenuu OeH3o0na. XUMUUECKHE CBOUCTBA apeHOB. [IpuMepr peakunui
31eKTPOQUIBHOTO 3aMelleHUsA: aJoTeHUPOBAHUSA, aNKUJIUPOBAHUI
(xatanu3atops Opupensi—Kpadrca), HuTpoBaHus, cynbdupoBanus. Peaknuu
TUAPUPOBAHUSA U IPUCOEOUHEHUS Xyiopa K 6eH301y. OCO0EHHOCTU XUMUYECKUX
CBOMCTB rOMOJI0r0B GeH307a.

1650927850
8




HaumMeHoBaHHe
pa3deioB U TeM

CopepxkaHue y4eOHOr0o MaTepuaia U ¢popMbl OPraHU3alUH JeATeTHHOCTH
00yYaIOINXCs

0o0BeM

Yacax

4. IIpupogHble HCTOYHUKH yIIEBOJOPOIOB

Hedts. PexTudukanus HedTu, 0CHOBHHEHEe (paKUUU ee pa3feieHUs, UX
HCIONb30BaHue. BropuuHas mnepepaborka HedTempomykToB. Kpekunr
HedTenpoaykToB. PudopMunr HedTemponykToB. KauecTBO aBTOMOGUIILHOTO
tonnusa. OKTaHOBOe 4YUCJIO. [IpUPOOHEIN ¥ NONYTHHIM HePTAHOHU rasH.
CpaBHeHHE COCTaBa IPHUPOJHOTO M IONYTHOTO ra30B, UX IpaKTUYeCKoe
rucnonb3oBanue. KamenHuwit yroinb. OCHOBHEE HallpaBlIEeHUS UCIOJIb30BaHUS
KaMeHHOro yris. KokcoBaHue KaMeHHOTO YIJIsl, BaXHeHInue IPOOYKTH 3TOT0
IIporiecca: KOKC, KaMeHHOYTONbHas CMoJIa, HafICMOJIbHAs BOJA.

5. I'mgpokcuabHbIe COeIUHEHHUS, aIbJeruibl i KeTOHBI

Crpoenue u knaccubukanus cuuptoB. Kmaccubukanus CIUPTOB IO TULY
YIJIeBOLOPONHOTO pajuKaja, YUCIy THAPOKCUNIBHEIX TPYII ¥ TUNY aToMa
yryiepofa, CBA3aHHOTO C THAPOKCHUJIbHOU Tpynnoi. XuMU4YecKHe CBOMCTBa
asikaHoJIOB. PeaknuoHHas CIOCOOHOCTb IPEAeNbHBIX OOHOATOMHEIX CIHUPTOB.
CpaBHeHUE KHUCIOTHO-OCHOBHBIX CBOUCTB OPraHMYECKUX U HEOPraHU4YeCKUX
coemuHeHuy, comepxkamux OH-rpynmy: KuCIOT, ocHOBaHUU, aM(OTEPHEIX
coenuHeHuM (Bombl, cuupToB). CHocoObl MONyYeHUS COupToB. ['muponu3
ranoresankanoB. ['mgpaTanus ajlKkeHOB, YCIOBUS ee npoBefeHus. OTOeNbHEIE
IIpefCTaBUTeNIM alKaHOI0B. MHOroaToMHEe CIUPTHL. Y30Mepus U HOMEHKIaTypa
IpencTaBUTeNel OBYX- U TPEXaTOMHEIX CHUPTOB. PeHON. DNEeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpoeHUe ¢eHoNa. BlauMHoe BNUSHUE apoMaTH4YeCcKOro
KOJblla U THUADOKCUNBHOM Tpynnel. ['oMojorudeckue psgbl albgeTUOB U
KeTOHOB. [loHATHEe 0 KapOOHUIbHEIX COeNUHEHUSAX. DJIEKTPOHHOE CTPOEHUE
kapOoHuUNbHON Trpynne. XUMHUeCKHEe CBONCTBa AalbAeruUfoOB X
KeTOHOB. PeakInoHHas CioCOOGHOCTh KapOOHUIBHEIX coequHenu. [IpuMeHenue u
moNTyueHue KapOOHUTIBLHEIX coenuHeHul. [IpuMeHeHre anbaeruioB U KeTOHOB B
OBITY ¥ IPOMEINIIEHHOCTU. AJIbIeTUIEl U KeTOHE B Ipupone (3¢upHble Macia,
tdepomonsl). ITonyuenue KapOOHUILHBIX COENUHEHUHM OKUCIIEHHEM CIUPTOB,
TUApaTaluell alkKUHOB, OKUCIIEHUEM YIT1eBOLoponoB. OToenbHbEle IPEfCTaBUTENN
anbIerunoB U KeTOHOB.

6. KapOoHOBBIE€ KHCJIOTHI H HX IPOU3BOHEIE

['oMOJIOTHYECKUH PSI ITPeAeTbHEX OMHOOCHOBHEIX KapOOHOBHIX KUCIIOT. [IOHSITHE
0 KapOOHOBHX KHCIOTaX M HX Knaccudukanus. XUMHUUECKHE CBOMCTBA
KapOOHOBHIX KMCIIOT. PeakI[uu, UIMIOCTPUPYIOUINE KUCIIOTHLIE CBOMCTBA U UX
CpaBHEHHE CO CBOWCTBAMH HEOPraHMYECKHX KHUCIOT. Pearkuuu
arepudukanuu. CmocoOH MONyYeHUs KapOOHOBHIX KHCIOT. OTHebHEE
TMpeOCcTaBUTeId M UX 3HadeHue. OOIIMe CIOCOOHB MONYYEHUS: OKHUCIIEHUE
aNTKaHOB, AlKEHOB, MEPBUYHKIX CIHUPTOB, anboeTunoB. CIOXKHBIE 3(QHUDH.
CTpoeHNe ¥ HOMEHKJIATypa CIOXHHX 3¢puPoB. CIIOCOOH MONy4YeHUs CIOXKHEIX
adupoB. Kupsl Kak cnoxHbe 3(uphl raunepruHa. KapOoHOBHE KHCIOTH,
BXOMSAINKE B COCTaB XHUPOB. Conu KapOGOHOBHIX KHUCIOT. Muina. CIocoOs!
TMONyYeHHUsT COJIed: B3aMMOOEHCTBHE KapOOHOBHEIX KHCIIOT C MeTallllaMH,
OCHOBHBIMH OKCHaMM, OCHOBAHHUSMHU, COJISIMHU; IIETOUHON THAPONU3 CIIOXKHEIX

3¢upoB.
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7. Yr1eBoasl, aMHHbI, aMHHOKHCJIOTHI, O0€JIKH

[TousTue 00 yrneBomax. Kmaccubuxamus yrieBogoB. MoHO-, Ou- U
moJNKUCaxapuUabl, TNpPenCTaBUTeJIU KaXAOW TpPYNINH YII€BOZOB.
Monocaxapupgel. CTpoeHUe U ONTHYeCKasl U30MepHusl MOHOCaxapumoB. [71I0K03a,
CTPOEHHUE ee MOJIEKYJE U (HU3MUEecKrue CBOKCTBA. TayroMepus. [IeHT03H. Pubo3a
U me30kKcupub03a Kak IMPeACTaBUTENIN ajibHomneHT03. CTPOeHHE MOJIEKYIL.
Crpoenue prucaxapupgoB. CTpoeHNe U XUMUUYECKHE CBOMCTBA Caxapo3Hl. JlakTo3a
¥ MajIbT03a KaK M30Mephl caxapo3kl. O0iIee CTpoeHue nonrucaxapunos. CTpoeHue
MOJIEKYJbl KpaxMalla, aMujio3a U aMuUiIonekKTuH. ®du3udyeckue CBOUCTBA
KpaxMmala, ero HaxOX[eHHe B MPUPoAe U OMONIOTHYecKas POIb. I'THKOTeH.
Knaccudpukanus U u3oMepus aMHUHOB. IloHsTue 00 aMuHax. IlepBUYHEIE,
BTOPUYHEIE U TPETHYHEIE aMUHE. AHUIUHOBHIE Kpacurtenu. [loaTue o
CHUHTETHYECKUX BOJIOKHaX. [lonmaMupgel ¥ IONIMaMUOHBIE CHUHTETUYECKUE
BOJIOKHA. [IpuMeHeHNe U NoIy4YeHne aMuHOB. Ilonydyenne amuHoB. PabGoTs H. H.
3uHNHA. AMUHOKHUCIIOTH. [ToHATHE 00 aMHHOKKCIIOTAX, UX KIaCCUPUKALUI U
cTtpoeHue. OmTuyeckas M30MeEPUS O-aMHUHOKMCIOT. benku. Benku Kak
IPUPOOHEE NMONUMepH. HyknenHoBEe KACIOTH. HyK/IenHOBEIE KHUCIOTH Kak
IPUPOJHEIE oNuMepH. HykneoTunsl, ux ctpoenue, npuMepsl. ATO u AIIO, ux
B3auMMOIIPEBpAllleHNEe U POJIb 3TOT0 IIPOLecca B IPUPOLE.

8. Buosioru4ecky aKTUBHbIE COeIHHEHHsI. XMMHS B JKU3HH 00IIeCTBa
®epmenTr. IloHsiTHE 0 PepMeHTax KakK 0 GMOJIOTMYECKUX KaTajausaropax
6enkoBoy mpuponbl. OcoOOEHHOCTU CTPOEHUS U CBOUCTB B CPaBHEHUU C
HeOopraHW4YeCKUMHU KaTanui3aTopaMu. Butamuun. [IoHsATHE 0 BuTaMuHax. Ux
knaccupukanus u oOo3HaueHue. Hopma morpebneHUS BUTAMUHOB.
BogopacTtBopuMblie (Ha mpuMepe BuTaMuHOB C, rpynns B u P) m
XKHUpopacTBOpUMbEe (Ha mpuMmepe BuTaMuHOB A, D u E). ABUTaMUHO3H,
TUIEPBUTAMUHO3H U TUIIOBUTAMUHO3EL, UX npodunakTuka. [opmontl. [ToHgTHE O
TOpMOHaX KaK OMOJOTMYEeCKHM AaKTUBHHIX Bel[eCTBAaX, BHIIOIHSOIUX
SHOOKPUHHYI0 DPeryusilui0 XKU3He#esATeIbHOCTU OPraHU3MOB. XUMUS U
IpOU3BOACTBO. XHMHUUYECKasd TMNPOMBIUIJIEHHOCTh U XHUMUUYECKHE
TEXHOJIOTUH. XUMHUS B CEIbCKOM X03UCTBe. XUMU3alUs CeIbCKOr0 X034UCTBa U
ee HallpaBleHUsI. XUMUS U 9KONIOrusd. XUMUUEeCKOoe 3arpsi3HeHNe OKpyXKalolen
cpenr. OxpaHa ruppocdepbl OT XMMUYECKOrOo 3arpsi3HeHusi. XuMus u
IIOBCeIHEBHAas XKU3Hb deloBeKa. [JoMalrHgg anTeka. Momwolyue U 4YUCTAIINE
cpercrBa. CpencTBa 60PHOL! C GREITOBEIME HaCEKOMBIMHU.

B mom yucie, npakmu4eckux 3aHsamuil u 1a6opamopHuix padbom

22

IIpakTudeckoe 3ansiTue Nol 2
OmnpepeneHre XUMUYECKON GOPMYJTIE BeL[eCTBa 110 IIPOAYKTaM ero CrOpaHus
IIpakTudyeckoe 3anaTue No2 2

I/I3yquI/Ie XAMHUYECKHX CBOMCTB, N30MEepPpUN U HOMEHKIJIATYPHhl 3THUJIEHOBBIX
yriieBogoponoBM

JIabopaTopHasi padora Nel 2
OOGHapyXKeHNe HeNpeOelbHEX COeUHEHNH B KePOCHHE, CKUITHAAPe
JIabopaTopHasi padora No2 2
OKucneHue CIUPTOB PA3TUYHOTO CTPOEHUS XPOMOBOM CMECHIO

JlabopaTopHasi pa6ora Ne3 2
[MonyueHwue TaRIepaTa MeOu

JIabopaTopHas padora Ned 2
AHanu3 BOCCTAHOBUTEILHLIX CBOMCTB aIbAerHI0B

JlabopaTopHasi padora No5 2
V3yyeHre XMMUYECKUX CBOMCTB YKCYCHOM KUCTIOTHI

JIabopaTopHasi padota Ne6 2
Yrnesopsl. [Tomucaxapuab

JIabopaTopHasi padota No7 2
W3yuenne cBoicTB 6TIKOB

JIabopaTopHas padora Ne8 2

O6uapyxenue BuTaMuHa A, C u D B ToJCOMHEYHOM Maciie, S0JI0YHOM COKE ¥ B
KYPUHOM JKeJITKe, COOTBETCTBEHHO
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HaumeHoBanune |(ComepxkaHHe y4eOHOro MaTrepuaia u ¢opMbI OpraHH3aNNH JEeSITeTbHOCTH 06:6M
pa3[aesioB U TeM 00yYaIOINXCs wacax
JIabopaTtopHas padora Ne9 2
CpaBHeHI/Ie CBOMCTB MbIJIa B CUHTETUUECKHUX MOIOIIMUX CPEOCTB
CaMocTosiTeTbHasA paboTa 00y4Jaromuxcsi 6
Pemenvie 3agay Ha yriaeBOmOPONEL. ATIKEHEI U TUEHEL. 1
Pemenue 3ama4 Ha rUIPOKCUNIBHEIE COETUHEHUS 1
Pemienvie 3amay Ha a/IbAETU/IH U KETOHEI 2
Pemenvie 3agay Ha KApOOHOBEIE KUCIIOTH U UX ITPOM3BOIHbIE 1
Pemenue 3amay Ha yrieBonbl 1
IIpomexkyTouHas arrectanus B popme quddepeHINpOBaHHOTO 3aUeTa
Bcero: 80

3 MarepHaIbHO-TeXHHYECKOe H YUeOHO-MeTogHUIecKoe obecreueHne TUCIUIUTHHBI (MO Is1)

3.1 CnenuaibHbIe NOMENIEHHUS JIS1 PeaIn3alluy IPOrPpaMMBbI

Kabuner xumuu c nabopaTopumed u 1abOpaHTCKOM KOMHATOM, YOOBJIETBOpSOUMEe TPeOOBAHUSIM
CaHUTApPHO-3MUIEMHUOJIOTUYECKUX NTpaBun U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) 1 oCHallleHHbIE TUIIOBBIM
o6opymoBaHueM, MO3BONSIONIUM [OCTUXKEHUE o0ydamimuMucs ycraHoBneHHEXx ®T'OC COO TpeGoBaHUHU K
TpeMETHHIM, MEeTAalIPeIMETHEIM ¥ IMYHOCTHREIM Pe3yIbTaTaM OCBOEHHUS ITPOrPaMMbI Y4eOHOU HUCIUITTAHEL.

B ToM umucne, B cocTaB yueOHO-METOOUYECKOT'0 U MaTePHaIbHO-TEXHUUECKOTO0 oOecreueHrst KabuHeTa
BXO[IAT:

— IOCKa;

— TI0CafOYHbIe MECTa M0 KOJIMYECTBY 00YJaloIIuXCs;

— paboyee MeCTO IIPENOHABATES;

MHOTO(QYHKIIMOHATLHEIN KOMILIEKC IPETofaBaTens;
— HarJIsgHbe IOCOOHS;
“HGOPMaIMOHHO-KOMMYHUKaTUBHEIE CPENCTRA.

3.2 UndopManHoHHOE 0DecnedYeHHe peaTu3alui IPOrpaMMbI

3.2.1 OcHOBHas nuTEparypa

1. Ta6puensy, O. C. Xumus gns npodeccuil ¥ CIeluanabHOCTEN TeXHUIECKOT0 mTpoduis : yueOHUK Ans
CTymeHTOB oOpa3oBaTenbHEX yupexaenuii CIIO Ha 6a3e OCHOBHOro 006uiero o6pa3oBaHUs C IONYYEHUEM
cpepuero o0mero obpa3osanus / O. C. I'abpuensiy, U. I'. Octpoymos. - 10-e u3n. - Mocksa : Akagemusi, 2022. -
272 c. - (IIpodeccuonanrHoe oOpa3oBanue : OOmeobpa3oBaTeNnbHbEE OUCHUIINHBI). - TEKCT
HEeMOCPENCTBeHHBIH.

3.2.2 lonojHUTE/IbHAs IUTEpaTypa

1. AEduHOreHoBa, Y. B. Xumus nyis HenpoUIbHLIX HAPaBIEHUN: YUeOHUK U IPAKTUKYM [JIS By30B /
Andunorenosa U. B., Babkos A. B., ITonkoB B. A.. - 2-e u3f., ucnp. u fom. - Mocksa : FOpaiwT, 2020. - 291 c. -
ISBN 978-5-534-10633-6. - URL: https://urait.ru/book/himiya-dlya-neprofilnyh-napravleniy-452615 (maTa
obpamenusi: 30.08.2022). - TeKCT : 37MEeKTPOHHBIH.

2. OnertnukoB, H. H. XuMusi. anTopuTMbl pellleHus 3ajay ¥ TECTh: yuyeOHOe mocobue [yis By30B /
OneninukoB H. H., MypasseBa I'. I1.. - 3-e u3sq., ucnp. u gomn. - Mocksa : FOpaiirt, 2020. - 249 c. - ISBN 978-5-
9916-9664-7. - URL: https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-451547 (maTa oOpamuieHus:
30.08.2022). - TEKCT : 37IEKTPOHHBIM.

3.2.3 MeToguuecKkas JuTepaTrypa

1. Xumug : MeTonu4YecKue yKa3aHUd K IPAKTHYECKUM 3aHSATUAM M CaMOCTOATeNIbHOU paboTe mns
ctymeHToB crnenuanbrocted CITO 09.02.07 "HMubopMalMoOHHEE CHUCTEMBEl U IporpaMmupoBanue”, 11.02.16
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"MoOHTaX, TEXHIYECKOe 00CITyKUBAHNE U PEMOHT 3JIEKTPOHHEIX MPUOOPOB 1 ycTponcTs", 23.02.07 "TexHu4eckoe
o0CTyKMBaHUE U PEMOHT IBUTATeJIed, CUCTEM U arperaToB aBToMobusnen" ounou Gopmsr obyuenus / PTBEOY BO
"Kyabac. roc. TexH. yH-T uM. T. ®. I'opbauesa", Kad. Teopuu u meTomuku mpod. ob6pa3oBaHus ; cocT. B. 3.
CypoBas. - Kemeposo : Ky3I'TY, 2018. - 31 c. - URL: http://library.kuzstu.ru/meto.php?n=9224 (garta
obpammenust: 30.08.2022). - TeKCT : 37IEKTPOHHBIH.

2. XuMus : MeTogu4ecKue yKa3aHus K j1abopaTopHEIM paboTaM [iIst CTYEeHTOB 1 Kypca CennanbHOCTeH
CIIO 09.02.07 "WudbopManuOHHEE CHUCTEMH M mHporpammupoBanue”, 11.02.16 "MoHTaxX, TEXHHYECKOE
o6CcnyXuBaHME M PEMOHT 3JIEKTPOHHHX NpPuGOpoB u ycTpo#cTB", 15.02.12 "MOHTaX, TEXHHYECKOE
o6cnyXkWBaHWE ¥ PEMOHT IPOMEHIIIIEHHOTO 000pymoBaHus" (mo otpacnsM), 23.02.07 "TexHuueckoe
00CIy>XKUBaHNE U PEMOHT ABUTATEJIEN, CUCTEM M arperatoB aBromobusein”, 27.02.07 "YupaBieHue KaueCcTBOM
MIPONYKLKY, IPOLECCOB U yCayr" (mo oTpacisaM) ouHo# ¢hopMel 006yueHus /| MUHUCTEPCTBO HAYKU U BHICIIETO
obpasoBaHus Poccuiickoit ®emepanuu, Kysbacckuit rocynapCTBeHHEN TeXHU4YeCKUN yHuUBepcuteT um. T. @.
T'opbaueBa, Kadbenpa Teopuu u MeTonuky npodeccuoHanbHoro obpa3oBanus ; cocraButens B. 3. CypoBas. -
Kemeposo : Ky3I'TY, 2019. - 108 c. - URL: http://library.kuzstu.ru/meto.php?n=4911 (gata oOpalleHus:
30.08.2022). - TeKCT : 37IEKTPOHHBIMN.

3.2.4 inTepHET pecypcChl

1. Epunas komnekuus 1{udpoBrx 06pa3oBaTebHEX PECYPCOB [DIEKTPOHHEIN

pecypc]. - Pexum moctyma: http://school-collection.edu.ru/, cBo6ogHEIN. - 3ari. ¢ 9KpaHa.

2. Engunaoe oKHO mocTyma K UHGOPMAI[MOHHEIM pecypcaM [31eKTpoHHEH pecypc].

- PexxuM moctyma: http://window.edu.ru/, cBo6ogHEI#. - 3ar. ¢ 9KpaHa.

3. ®emepabHbIN IEHTP HHPOPMALMOHHO-00Pa30BaTEIBHEIX PECYPCOB

[3nexTponnEH pecypcl. - Pexxum moctyma: http://fcior.edu.ru/, ceo6omusrii. - 3arm. ¢ 3KpaHa.

4. XUMUKU U XUMUS [IJIeKTPOHHHYN pecypc] : XKypHaJl XUMUKOB-9HTY3MacCTOB. - PexXxum pmocrtymna:
http://chemistry-chemists.com/, cBo6onHEL. - 3arm. ¢ 3KpaHa.

5. Xumus [IneKTpoHHHU pecypc] : yueOHO-METOOUYECKUHN XKYpPHA [Jig yYUTEIed XUMHUU U
ecTecTBO3HaHusa / M3pmatenbckuil oM «IlepBoe ceHTs6psA». - Pexum moctyna: http://him.1september.ru/,
CBOOOJHEBIN. - 3arJl. C 9KpaHa.

6. Xumus B mKose [DNeKTPOHHEIM pecypc] : HayYHO-TEOPETUYECKUM U MeTOOUYECKUi KypHal. - Pexxum
mocTyma: http://www.hvsh.ru/, cBoGomHbIi. - 3aT7I. C 9KpaHa.

7. XuMusg 4 XKU3Hb [ONeKTPOHHHEIM pecypc] : Hay4YHO-NIONYJSIPHBEIM XypHal. - PeXuM pmocryna:
http://www.hij.ru/, cBo6opmHbI#. - 3ary. ¢ 3KpaHa.

4. OpraHu3anusa CaMOCTOSATeTHbHOH PadoThI 00y4aIOIIUXCS

CamocTtosiTenbHass paboTa 00ydaloUIUXCcs OCYIIECTBASETCS B 00beMe, YCTAaHOBIIEHHOM B pa3smese 2
HACTOSIIEeH MTPorpaMMbl AUCIUIIINHEL (MOIYIIS).

[lnst caMocTOsITeNNbHOM PabOoTH 06ydalOIIMXCs MPEeIyCMOTPEHE! CIellianbHble TOMEIIeHUs, OCHAIlleHHBIE
KOMIIBIOTEPHOU TEXHMKOW C BO3MOXKHOCTBIO MOAKIIOUEeHUS K HHPOPMaIMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
"UHTepHET" ¢ 06ecmeyeHneM IOCTYIa B 3JIEKTPOHHYI0 HHDOPMAIMOHHO-00pa30BaTenbHY0 cpeny KyaI'TY.

5. ®OH/I OLIEHOYHBIX CPECTB /IS IPOBeeHHUsI TEeKYIIero KOHTPO/Isi, IPOMeKYyTOIHOH
aTTeCTAlHU 00YIAIOIINXCS 110 TUCHUIUIHHE

5.1 ITacmopt ¢oHAA OIEHOYHBIX CPEICTB

Ne[HaumenoBanue/Conmepxkaunue Kong Pe3ynbTathl, HeoO0xoguMbie/PopMa TeKyIIero
pa3aenoB (TeMbI) pa3aesa |KOMIETEeHIIHH | JI s GOPMHUPOBAHHUSKOHTPO IS
OHCIHUIJIHHBI COOTBEeTCTBYIOIEH pe3yabTaToOB,

KOMIETeHIHH HEO00XOOUMBIX IS
bopMupoBaHusn
COOTBETCTBYIOIIEH
KOMIIEeTeHITHH
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Pa3sgen
1. Oomas
XHMH S

Tema 1.
Heopranuueckas
XUMHUSI
Tema 2.
Opranunueckas
XHMHUS

OK 01,
OKo02,
OK 03,
OK 04,
OK 07,
OK 09

JINYHOCTHbIE PEe3yIbTaTH:
-ChOPMUPOBAHHOCTD
MUDPOBO33peHHUS,
COOTBETCTBYIOIIET O
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 00IIEeCTBEHHOM MPaKTHUKH,
OCHOBAHHOTI'0 Ha [iMasiore KyabTyp,
a TakXe pPa3NuYHHX (opMm
00IIeCTBEHHOTO CO3HAHUSI,
OCO3HAHHE CBOEro MecTa B
MONUKYNbTYPHOM MHUDE;
-TOTOBHOCTh M CHIOCOOHOCTBL K
o6pa3oBaHHWI0, B TOM 4YHCIIE
camMooOpa30BaHUIO, Ha
IPOTSAXEHUU BCeH KUIHU;
Co3HaTeJIbHOE OTHOIIEeHHEe K
HeIpPepPEHIBHOMY 006pa30BaHUI0 KakK
YyCIOBHUIO yCHeImHOMH
npobeccUuoOHaANbHOH u
00111eCTBEHHOM esITeIbHOCTH;
- HaBHIKM COTPYOHUYECTBA CO
CBEPCTHUKAMHU, OETbMHU MJIAfLIETO
Bo3pacTa, B3POCHIHMHU B
06pa3oBaTeNbHOM, OOIIECTBEHHO
MOJIe3HOoH, yyebHO-
KCCJIeN0BaTeIbCKON, IPOEKTHOU U
OPYTUX BUAAX OESTETbHOCTH.

Ycramu Anu
IIUCHMEHHBIH OIIpOoC.
[IpakTudyeckasda
paborTa.
JlabopaTopHasda
paborTa.

MeTanpenMeTHbIE PE3YIBTATHL:
-yMeHUe CaMOCTOSTEeIbHO
OTIpeNeNsTh eNu e TeNbHOCTH U
COCTABIISTE IJIAHE! [eSTeIbHOCTH;
CaMOCTOSITEIBHO OCYIIECTBIISTS,
KOHTPONMHUPOBATH u
KOPPEKTHPOBATh MESITEIbHOCTD;
HCIIONIb30BaTh BCE BO3MOXHEIE
pPecypce [N [HOOCTUXEHUS
IIOCTABJIEGHHHX IeJel u
peanu3anuwu OIMaHOB
OesITeIbHOCTH; BHIOHPATh
yCHeImHbNEe CTPAaTEeTruu B
Pa3TUYHEX CHUTYaLUIX;
-BllafgeHue HaBHKaMH
NMO03HABATENIbHOM, yuebHO-
HCCJIEIOBATEIECKOM U MPOEKTHOMU
OesiTeIbHOCTH, HaBHKaAMH
paspelmeHus npobnem;
CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSTEIBHOMY  IIOHCKY
MEeTOIOB PEINeHUus MPaKTHIeCKUX
3aay, MPUMEHEeHUI0 Pa3THUHBIX
METOJIOB IIO3HAHMUS;

-TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSTENbHOH
HHGPOPMaLMOHHO-TI03HABATEIbHOU
OesiTeNbHOCTH, BlIameHue
HaBHKaMHu MONy4YeHHUS
HeoOXoguMO¥ HHPOPMALUU Hu3
CJIoBapey pa3HHIX TUIIOB, YMeHUe
OPHUEHTHUPOBATHCSI B PA3MUYHBIX
HCTOYHHKAX nHpopManuu,
KPUTHYECKH OI€HUBATL W
HHTEePIPETHPOBAThH WHPOPMAIIHIO,
NONy4YaeMyl0 H3 PAa3TUYHHX
HMCTOYHUKOB.
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[TpemMeTHEIE PE3YNIbTATHL:

- cbopMUDPOBAHHOCTS
IpencTaBleHul 0 MecTe XUMUU B
COBPEMEHHON Hay4YHOU KapTHHE
MUpa; NOHUMaHWe POJIU XUMUHU B
dbopMupoBaHUU Kpyrosopa u
GyHKIIMOHAIBPHON TI'PAMOTHOCTHU
yeNoBeKa [ONId pelleHUus
OIpaKTUUYEeCKUX 3amay;

- BJIaJleHWe OCHOBOIIOJIATraloMUMU
XUMUYECKUMU TNOHATUAMH,
TEOPUIMHU, 3aKOHaAaMU X
3aKOHOMEDPHOCTSIMY; yBepeHHOe
noNb30BaHUE XUMUYEeCKOHU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

- BlIafleHue OCHOBHBIMU MEeTOJaMu

HAay4YHOTO NO3HAHUS,
HCIONb3YEeMEMH B XUMHUH:
HabOnomenue, oNMHCaHue,
u3MepeHue, 9KCIMEePUMEHT;

yMeHue o0pabaTrBaTh, 00BSICHSTh
PE3YIbTATH IPOBEIEHHEIX ONLITOB
U OeJaTh BEIBOMH; TOTOBHOCThH U
CIOCOGHOCTh IPUMEHSITH METO[EI
NO3HAHUS NODPU pEIIeHUuHu
OPAaKTUUYEeCKUX 3ajady;

- chOpMUDPOBAHHOCTbL YMEHUS
IaBaTh KOJIMUECTBEHHEIE OLIEHKU U
OIPOBOOUTH paCUYETH MO
XUMHUYeCcKuM ¢opMynaM u
YyPaBHEHUSIM;

- BlIlafieHUE NPABUIIAMHU TEXHUKHU
6e30macHOCTH npu
HUCHOJb30BAHUN XUMHUUECKUX
BEIECTB;

- cCOOpPMUDPOBAHHOCTSH
COGCTBEHHOU TMMO3UIUU IO
OTHOWIEHUI0 K XUMHYECKOH
uHGOpMAIUU, HONy4aeMOHd u3
Pa3HBIX UCTOYHUKOB.

5.2 TunoBbie KOHTPOJIbHEIE 3aJaHUS HIH HHbIE MaTepHalbl
5.2.1 OueHoYHbIE CPeACTBA NIPH TEKYIIEM KOHTPOJIe

Tekyuuii KOHTPONb OymeT 3aKI04YaThCsS B YCTHOM WMJIM HUCHMEHHOM ONpOCe O0yYaroIIUXCS MO
KOHTDOJIBHEHIM BONIPOCaM OUCHUIUIMHE "XUMES", B IPOBEPKE OTUETOB II0 MPAKTUYECKUM ¥ 1a00pPAaTOPHEIM

paboram.
YCTHBIM M/IH THCHMEHHBIH OIPOC

[Tpu POBEmEHNN TEKYIIET0 KOHTPOJIS obydarommmMcs OyaeT 3agaHo 3 BOIPOCa Ha KOTOPHIE OHH TOJIKHEI

OaThb OTBETHI.

1. CocTaBuTh 37EKTPOHHYIO U 3JIEKTPOHHO-rpaduueckyio GOPMYIH aToMa 3JIEMEHTAa C HMOPSOKOBHIM

HOMEpOM 21. Yxa3aTh BalleHTHEIE 9JIEKTPOHEI. K KaKoOMYy CeMefICTBy OTHOCHUTCS DJIEMEHT?

2. HamucaTh 37MeKTpPOHHBE GOPMYJIH HOHOB Sn?* m S?°. JNMEKTPOHHHM KOHQUTypaIlusM KaKux
HeWUTpaIbHBIX aTOMOB COOTBETCTBYIOT 3TH GOPMYIIEI?
3. Vka3aTp TUN XUMU4YeCKOU cBA3U B Monekynax H,, I,, HI, Nal. [IpuBectu cxemy mepekphBaHUS

37IeKTPOHHEIX 00/IaKOB ¥ HANIPABIIEHNE CMEIeHus 3JIeKTPOHHOM ITITOTHOCTH.
4. TTogbepuTe KaTOMHOE U aHOMHOE TMOKPHITHS st KoOanbTa. OOBICHUTE CBOM BHIOOD.

5. [laiiTe ompenesieHre KOPPO3UU MeTaJlIoB.

6. OCHOBHBIE BUIBI KOPPO3UU METAIITIOB.

7. OT KakuX GaKTOPOB 3aBUCUT CKOPOCTb KOPPO3UHU METATIIIOB.
8. IlpuBeuTe IPUMEDP METAIA, CIIOCOOHOTO TTaCCUBUPOBATHCS.

9. MeTops! 6OpPEOEL C KOPPO3KMEH METalIoB.

10. B yeM oTrumMe KaTOOHBEIX M aHOOHBIX METAJIINUECKUX TOKPBITH.

11. JlerupoBaHUE METAIIOB.
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12. UHrubupoBaHue KOPPO3UH.
13. aliTe onpefenieHne 3IEKTPOJIM3a PaCTBOPOB.
14. YkaxuTe, Kakue IPOLECCH IPOTEKAlOT Ha KaTOLeE U aHOfe, KaK OHU 3apsSKeHHL.
15. Yto Takoe monspusaius. [IoTeHIan pa3lokeHUs U IepeHanpIKe .
Onpoc o KOHTPOJILHBIM BOIIPOCaM
Kputepun oleHHBaHUSA:
- 100 GanoB - Mpu IPaBUILHOM U IIOJTHOM OTBETE Ha TPH BOIIPOCA;
- 80-99 6ayioB - mpu MPaBUIHHOM ¥ IIOJIHOM OTBETE HA IBa BONIPOCA M MPABUJILHOM, HO HE IIOJTHOM OTBETE
Ha IPYyro# U3 BOIIPOCOB;
- 60-79 Gasa - mpU TPABUIBHOM U IIOJTHOM OTBETE Ha OOWH BOIIPOC MJIM IPABIJILHOM U HEIIOJTHOM OTBETE
Ha [IBa BOIIPOCa;
- 0-59 Ganna - mpu MPaBUILHOM U HEIIOTHOM OTBETE TOJIbKO Ha OJWH W3 BOMPOCOB UM IIPU OTCYTCTBUU
TIPaBUJIbHEIX OTBETOB Ha BOIIPOCHL.
Konmuectso 6anios 0-59 60-79 80-89 90-100
[[Txana oleHUBaHUSA 2 3 4 5
IIpakTHYecKHe padoThI
CopepKaHue TPaKTUYECKUX paboT IPUBEIEHO B METOOUYECKUX YKA3aHUIX K MPaKTUUYECKUM 3aHITUIM U
CaMOCTOSITEJTbHEIM PaboTaM M0 OUCHUIIIUHE «XUMUSI».
[TpuMepH MPaKTHUYECKUX PaboT
Tema 1.3 Kaaccol HeopzaHuuecKux coeduHeHutl.
1. Ha3oBuTe CoenuHEHUS U ONPEAeNnTe KilacC HEOPraHNYeCKUX BEIEeCTB:
Zn(NO,),, Al(OH),, Na,0, H,SO,, Na[Al(OH),(H,0),], NaHSO,, CO,, CrOHSO,, K;AsO,, (NH,),[PtCl,],
NaH,SbO,, K;[Fe(CN),], P,O;, Ca(HCO;,),, Na;[Co(CN),].
2. Hanuumite HOHHO-MOJIEKYTIIPHOE YPaBHEHHE PeakIni:
Pb(NO,), + KI =
HCI + Na,CO, =
BaCl, + Na,SO, -
H,SO, + KOH -
3. Hanuummre ypaBHeHUs IpeBpPalleHU:
Na,0 - 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. PaccunTaliTe M3MEHEHNE CTAaHAAPTHOM SHTANILIMK peakuun (AH®, ) ):
Ca0y, + H,0, = Ca(OH)y,
AH®,q, -635,5 -241,8 -986,2 K/[X/MoOb
2. PaccunTaiiTe H3MEHEHHE CTAHIAPTHOM SHTPOIHMHK peakuuu (AS®, ). O 4eM CBUIETENIbCTBYET 3HAK.
CuCl,,, + H,0, = CuO,, + 2HCI,,
AS°,, 108,1 70,1 42,6 186,8 Ix/(K xMo7mb)

3. Briuncnute u3MeHeHne sHepruu ['n66ca peaknyuy Npu yKka3aHHON TeMIlepaType, CUKATas, YTO peareHTH
HAXO#SATCS B CTaHOAPTHOM COCTOSIHWM, a 3HayeHus AH®,,, u AS°,, peakuuu He 3aBUCAT OT TEMIEPaTypPHL.
Bo3MoxHa 1 peaknus TEpMOJVHAMUYECKH B 3TUX ycnoBusax. T = 660 K

AL Oy, + 3505, = AL(SO,)s
AH®, -1676,0 -395,8 -3442,2 K]I2X/MOJB
AS®,qe 50,9 256,7 239,2 Ix/(KXMOIB)

Tema 1.3 XumuyecKue peakuuu

1. Hanmumute KHHETUYECKOE YPaBHEHHE OJIS Peakiui (mpsiMoi 1 0OpaTHOM):

aA +bBecC+dD
2S04, + Oy, © 2SO0y,
Ny + 3Hy,y © 2NHy,,

2. Ilpu nosrimeHun TeMnepaTypsl Ha 50°C CKOPOCTh XUMUYECKOM peaklUuM yBelIuduiach B 243 pasa,
BHIUUCJIUTE TeMIIepaTypHbIA K03(DULHEHT CKOPOCTU peaKUuu?

3. [Ipu COCTOSTHUY PABHOBECUS B CUCTEME:

6HF ., + Ny, © 2NF;,, + 3H,.),, AH° > 0

PaBHOBeCHbIe KOHIIEHTPALMY YIaCTBYIOIIUX BEleCTB PaBHbL (MOJIb/M):

[HF] =2; [Nz] =7 [NFs] =4; [Hz] = 3.
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Omnpepenute: a) - KOHCTaHTY PaBHOBECHS,

0) - B KAKOM HAIPaBJIEHUU CMECTUTCS PABHOBECHE C POCTOM TEMIIEPATYPEL,

B) - B KaKOM HaIIPaBJIeHUH CMECTUTCSI PAaBHOBECHE, €CITH YMEHBIIUTL 00beM PeaKIMOHHOT0 COCYa,
T) - €CITH YBEJIMYUTEH KOHIIEHTPAIIWIO HCXOMHEIX BEIIECTB.

Tema 1.4 Pacmeopbi

1. pOH pactBopa cocrarnsietr 9. Brrumcnure KornenTpanwio [H*], [OH] u pH cpensr.

2. PaccuuTaiiTe KoHIEHTpanuio noHOB OH', ecnu kouueHTtpamus [H*] = 10° momns/n. Yemy paBen pH
CpenHL.

3. Kakue u3 nepeducieHHHX COJIed nogsepraorcsa rugponusy: Na,CO,, KCl, Cr(NO,),, NH,NO,. Ina
KaxX[oi 13 ruApoJIM3yIOIMMUXCS CONel HallucaTh YPpaBHEHUS TUPOIN3a B MOHHO-MOJIEKYIAPHOM ¥ MONIEKYIIPHON
(dbopmax, yKa3aTh peakIMio e€ pacTBopa.

Tema 1.5 OKucaumenvbHO - 60CCMaHo8UMe /IbHbIE peaKuuu

1. CocTaBbTEe 37EKTPOHHBEIE YPAaBHEHUS U MOAOepUTe KOIPOHUIIMEHTH HOHHO-IIEKTPOHHEIM METOLNOM B
peakLuu:

KCIO, + MnSO, + KOH - K,MnO, + KCI1 + H,0
Cd + KMnO, + H,SO, - CdSO, + MnSO, + K,SO, + H,0

2. OmpenmenuTe METOOOM 3JE€KTPOHHOTO 0anaHca KO03G(UIMEHTH B ypPaBHEHUSX OKUCIUTEJIbHO-
BOCCTQHOBHUTEJILHEIX PeaKIui:

Zn + H,SO,ouy = ZnSO, + SO, + H,0

3. Kako# 1oH BHITIONHSET POJTb OKUCIIUTENISI, BOCCTAHOBUTEIS B BHIIIE YKa3aHHBIX PEAKIUAX?

Kputepun oleHHBaHUSA:

-90- 100 6amioB - IPH MPABUILHOM PEIIeHUM TPeX 3aJaHMUii;

- 80-89 GasnoB - Mpu IPaBUIIFHOM PEIIEHUN OBYX U HEIIOJTHOM PELIEHUY TPETHETO 3aJaHus;

- 60-79 Gasnna - mpu MPaBUIFHOM PEIIEHUH OOHOTO ¥ HETIOJIHOM PEIEHUH BTOPOTO U TPEThET0 3afaHus;

- 0-59 Gamia - IpU IPABUIILHOM PEILIEHUU TOJIBKO ONHOTO 3alaHUs UM INPU OTCYTCTBUU NPABUIHHOIO
pellleHys Ha BCe 3afaHus
KomnmuectBo 6anios 0-59 60-79 80-89 90-100
[Ixana oneHUBaHUS 2 3 4 5

JlabopaTopHasi padoTa

JlabopaTopHEle pabOTH NPUBEAEHH B METOOWYECKHX yKa3aHUAX K yjabopaTopHEM paboTtam Io
OUCIUIIIHHE «XUMUT».

OtuyeT mo 1abopaTopHBIM padoTam.

TpeboBaHUS K 0TYETY 110 TaBOPaTOPHEIM paboTaM.

OTueT mpeacTaBisieTcs B OyMaxHOM Bumge. OTUYET JOIKEH CONepXKaTh:

. Ha3sBanue paboTHL.

. ITenb maGopaTOpHOH pabOTHI.

. 3amMCh JAHHLIX OIBITA.

. YpaBHeHUS IPOTEKAIOIINX XUMUYECKIX PEAKITHHA.
. OCHOBHEIE pacyeTHEIE (HOPMYIILL.

. I'paduku, Tabnuiipl - ecnu TpedyeTCs IO 3agaHHUIO.
. HabnromeHus ¥ BEIBOJHL.

OT4eT 10 Ta0OPaTOPHLIM padoTaM

KpuTepuu o1ieHNBaHUA:

N O Ul W -

OTMETKa Kpurepun [Toka3atenu 1o
100 - oit mKame
5(0TINYHO) * paboTa BHINIOJNHEHA B MOMHOM o0BeMe, BepHO chenanb|100 6ammoB

mabopaTopHEE ONBTH, NPONEMOHCTPHUPOBAHE 3HAHUI
TEOPETUYECKOTO MaTepuaa.

* paboTa BHITIOJTHEHA B CJIeTKa HEIOJIHOM 00beMe, BepHo caenanbi([90;100] 6anmos
nabopaTOpHEIE OMNBITH, NPOJAEMOHCTPUPOBAHH 3HAHUSI
TEOPETUYECKOTO0 MaTepHuasa.

4(xopo111o) * pa6oTa BHIONHEHA B MOJHOM o0BeMe, BepHO caenaHbl|[80-89] 6amnos
nabopaToOpHEIE OMBITH, HO OBIIM OOMYIIeHB HE3HAYUTEIbHEBIE
OomKOKYN B TEPMUHOJIOTUH, 0003HAUEHUSX, POpMYyIax, HalluCaHUK
ypaBHEHU!U peaKIuil.
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3(ynoBmeTBOpUTENbHO) |* paboTa BHIIIONIHEHA B IOJTHOM 00beMe, cuesnaHbl nabopaTopHbie|[60-79] 6amnos
OTIBITHI, OB HMOMYLIEHH OMIMOKY B TEPMUHOJIOTHY, 0003HAUYEHUAX,
(dhopMynax, HanMCAHWY YPaBHEHUN pPeakIuil.
2(HEYOOBIETBOPUTENBHO)|* paboTa BEIIOJIHEHA B HEMOHOM 00BbeMe, OblIH JomyieHs Tpyosie|[0-59] 6anmoB
omnOKN B TEPMUHONIOTHH, 0003HaAYEHUSIX, HOPMYiaX, HallUuCAHUH
VPaBHEHUY peakIui.

5.2.2 OneHoYHbIEe CPEICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH

ITpoMeXyTOYHasT aTTeCTaIHs 00yJaloIIUXCs M0 HUCHUIINHe "XuMus" sSBaseTcs 0053aTenbHoR. DopMo
NIPOMEeXYTOYHOM aTTecTanuu SBAseTcsa OuddepeHIUPOBAaHHEMN 3a4yeT, B IIPOIecCe KOTOPOTO ONpedesseTcs
chopmupoBanHOCTE, 0603HAUYEHHHX B paboyeldl mporpaMMe KOMIETeHIUH. WHCTPYMEHTOM H3MEDPEHHUS
chOPMUPOBAHHOCTY KOMIIETEHIIUYN SBIISIOTCA YTBEPKOEHHLIE OTYETH 110 J1abOpaTOPHEIM paboTaM, pelleHHEEe
OoMallHME 3afay¥, 3ayTeHHbHle HHOWBUAYajlbHEE NHUCbMEHHbIEe 3amaHus. OOywawmuiics cpaer
muddepeHIIMPOBaHHBIM 3a4eT, €CNM MPUCYTCTBYIOT BCE YKA3aHHEIE 3JIEMEHTHI.

Bomnpocs! K guddepeHnupoBaHHOMY 3a4eTy

1. Ilepuoguyeckasa cuctema 3nemeHToB [J.U. MenpneneeBa. [lepuoguuecku 3akoH. CTpyKTypa
nepuopgudeckou cucreMsl. [lepuonsl. I'pynmnsl. [lepuonuyeckoe nu3MeHeHNE CBOUCTB 3JIEMEHTOB U COEOUHEHUN:
KUCJIOTHO-OCHOBHBIX ¥ OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHEIX.

2. Knaccel HeopraHM4YeCcKuxXx coenuHeHuU. IIpocTrie M cloxHBIEe BemecTBa. Okcunrl. OCHOBHEIE,
KUCJIOTHBIEe U aM(pOTepHble TUAPOKCUIEL. Comu.

3. Tumel XUMUYECKHUX CBSI3EH.

4. XuMuyeckasi KuHeTuKa. CKOPOCTh XMMUYECKON PeaKIIui.

5. 3aBUCHMOCTH CKOPOCTH XUMUYECKON PeakInu OT TeMepaTypsl. [Ipasuno Bant-T'odbda.

6. ®akKTOPEI, BAULIONINE Ha CMelLleHNe XUMIUYeCKoro paBHoBecud. [Ipunmun Jle-IllaTtense.

7. XumMudeckasi TepMOAMHaMuKa. TepMOOUHaAMUUECKHUe MapaMeTphl. XapaKTepucTuieckue GyHKIUU
COCTOSTHUS.

8. [lucnepcHrle cucTeMbl. IMynbcuu. Cycrnensuu. KonmougHele pacTBOPHL.

9. OnmeKTpoNIuUTHYECKas OUCCOUXanus Bonbl. IOHHOe pou3BefeHre BOOE. BOMOPOMHEIN U TUAPOKCUTILHEIN
noKa3aTenu. KuCI0THO-0CHOBHEIE HHIUKATOPEL.

10. OKUCIUTENTbHO-BOCCTAHOBUTENIbHBIE peakiuu. CTelneHb OKUCIEHUs. BOCCTAHOBUTENN U OKUCITUTEIH.
OkucneHue ¥ BOCCTaHOBIIEHHUE.

11. Metannsl. ITonoxeHue METANIOB B IEPUOJUYECKON crcTeMe U 0COOEHHOCTH CTPOEHUS MX aTOMOB.
OO61urre CrIocoGh! IOTYYEHHST METAJIIOB.

12. Kopposus MeTansnos. [ToHSATHE KOPPO3un. XUMUUYECKasI KOPPO3HUI. IIEKTPOXUMHUYECKasi KOPPO3us.
Croco0bI 3aLUTH METAJIIOB OT KOPPO3HH.

13. Hemerasnnst. ITonoxeHrne HeMETA/UIOB B Ileprogudeckoi cucteMe, 0COOEHHOCTH CTPOEHUS UX aTOMOB.
OEeKTPOOTPUIATENbHOCTh. XUMUUECKYe CBOKMCTBa HEMETAIIOB.

14. s-51emenmol. Bogopon. Boma. 9nmemenTs [A-rpynnsl. Illenoynsie MeTannsl. I[IpupogHble COeIUHEHUS
HATPUS U Kalus, uX 3HaueHue. dneMeHTH [IA-rpynnel. Kanbuwii, ero monydenue, puandeckrie U XUMUIECKHUE
CBOMCTBA.

15. p-Oaemenmur. Antomunnii. 'anorensl. ['anorensl B npupope. buomnorudeckass poib rajloTeHOB.
OneMeHTHl VA-TPYIIIHL.

16. d-9s1emeHmvul. Menb, IMHK, XPOM, XKeJjie30, MapraHel] KakK IIPOCThIE BeIlecTBa, UX GU3UYECKUE U
XUMUYECKHUE CBOMCTBA.

17. Teopus cTpoeHuss opraHumueckux coeguHeHuun A. M. ByrnepoBa. CTpoeHue aToMa yriepopa.
IneKTpoHHOoe 061aK0 U OpOUTab, S- U P-OPOUTATH.

18. Knaccudukamnus opraHundeckux coepuHeHnuit. Homenknatypa [UPAC: npuHuuns o6pa3oBaHUs
Ha3BaHUM, CTAPUIMHCTBO GYHKUMOHANBHBEIX TPYII, UX 0003HaYeHUe B mpedukcax u cydhdukrcax Ha3BaHUH
OpraHWYEeCKUX Bel[eCTB.

19. T'omonoruyeckuit psif ankaHoB. [ToHsTHe 00 yrneBogoponax. HoMeHKIaTypa ankKaHOB U alKUIBHBEIX
3amectutesei. Puanyeckre CBOMCTBA alkaHOB. AJTKaHH B Ipupoje. XUMHUYECKNEe CBOMCTBA ajlkaHOB.

20. TIpoMHIMITIEHHEIE CIIOCOOR! MOIYYEHUS aIKaHOB: IMOIyYEeHNE U3 MPUPOIHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, IOIyYeHNe CHHTETUYECKOT0 OeH3MHa, ra3uduKanus yrisa, TUIPUPOBAHNE aJTKaHOB.

21. Tomonoruyeckuit psif anKuHOB. M3oMepus MeXKIlacCoBas, YrJIepPOJHOTO CKeleTa, IMOJIOXKEHUS
KpaTHOU CBSI3U. Peakuus 3eIMHCKOTO.

22. [lpuMeHeHUE alleTUIEHOBHIX yrieBogoponoB. [lonuBuHunanerat. [lonydyenue ankuuos. [lonydeHue
aleTuNIeHa MUPOJIN30M MeTaHa ¥ KapOUIHEIM METOIOM.

23. ToMonorn4eckull psan ankuHOB. Mueckuil psif apeHoB. beH307 Kak IpefCcTaBUTENb apeHoB. Pa3putue

TIPEACTaBIIEHUN 0 CTPOeHUN OeH3071a.
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24. XuMr4YeCcKHe CBOMCTBa apeHOoB. [IpuMepHl peakiinii 3JIeKTPOQUIBHOTO 3aMellleHHUs: aJloTeHUPOBaHUS,
ankunupoBaHus (katanusatoprs Opupensi—Kpadrca), HUTpoBaHUs, CynbdupoBaHus. Peakiuu rufipupoBaHus U
IIPUCOENUHEHUS XJIopa K 6eH307y.

25. HedTh. PekTudukanus HedTH, OCHOBHEIE (GPaKIUU ee pa3feleHus, UX UCIO0Ib30BaHue. BTopuuHas
nepepaboTka HehTEMPOOYKTOB. KpeKMHT HeQTEePOoYKTOB.

26. Pudpopmunr HedTemponykToB. KauecTBo aBTOMOOMIBEHOTO TOINKHBa. OKTaHOBOE YHUCIIO.

27. TlpupONHEIN U TONYTHHIM HedTsSHOHU ra3el. CpaBHEHNE COCTaBa IPUPOTHOTO U IIOMYTHOTO Ia30B, UX
TIpakTU4YeCKoe UCI0Ib30BaHue.

28. KameHHHI yronb. OCHOBHBIE HAllpaBlIeHUS UCIIOIbE30BaHUS KaMeHHOI0 yriid. KokcoBaHKE KaMEeHHOTO
yT7Isg, BaXKHellie IPOAYKTE 3TOr0 IIpoliecca: KOKC, KAMEeHHOYI0JIbHAs CMOJIa, HaJlCMOJIbHAS BOJA.

29. CTpoeHue U KiacCupHUKaIms CupToB. Kmaccudukariys CIUPTOB 110 TUITY YTIEBOLOPOOHOT0 paguKaa,
YUCITy TUAPOKCUIIBHEIX TPYIII ¥ TUITY aTOMa YIJIepofia, CBI3aHHOTO C TUAPOKCUIBHON TPYIITIOHN.

30. PeakunroHHas CIOCOOHOCTH IPEAENbHEIX OJHOATOMHBIX CIUPTOB. CpaBHEHUE KHCIIOTHO-OCHOBHBIX
CBOMCTB OpPraHMYECKHUX U HEOPTaHMYEeCKUX COeguHeHUuU, comepxkamux OH-rpymmy: KHCIOT, OCHOBaHHUH,
aM(pOTEPHBIX COeIMHEHUN (BOMIBI, CITUPTOR).

31. CocoO® mONy4YeHUs CIUPTOB. ['MAPONIM3 rajoreHankaHoB. [MapaTauus alKeHOB, YCIOBUSA ee
npoBepnenusi. OTOeNbHEIE IPENCTABUTENN aJIKaHOJIOB

32. MHoOTOaTOMHEIE CIUPTH. F30MepHs 1 HOMEHKIIaTypa IpefCcTaBUTeIel ABYX- ¥ TPDEXaTOMHEIX CIIEPTOB.

33. ®eHO1. DMEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOeHME GeHoa.

34. ToMmonoru4eckue pPsigbl abIeTUI0B U KETOHOB. [10HATHE 0 KaPOOHUIIBHBIX COEOUHEHUSIX. DTEKTPOHHOE
CTpOeHMe KapOOHUITBHOM Pyl XMMUYECKMe CBOMCTBA albIeTUI0B U KETOHOB.

35. Anbmerugbl ¥ KETOHH B mpupope (a¢upHBe Macia, ¢GepoMoHH). [TonydyeHre KapOOHUIBHBEIX
CoeqWHEHUM OKUCJIEHHMEeM CIUPTOB, THUApaTalueldl aJIKMHOB, OKHUCJIEHHMEM YriieBomoponoB. OTHeNnbHEBIE
TIpe[CTAaBUTENN a/lbJeTu0B U KETOHOB.

36. ToMOIOTHYECKHUHN PSII MPemelbHHX ONHOOCHOBHHIX KapOOHOBHIX KHUCIOT. [IoHSITHE 0 KapOOHOBHIX
KHCJIOTaX ¥ UX Kjaccudpukanus. XuMU4IeCKre CBOUCTBA KapOOHOBEIX KHUCJIOT.

37. Cnoco0OH monmy4eHus CIOXHEX 3¢upoB. 2KuUpH Kak CI0XHBE 3¢uUpH raulepuHa. Kap6oHoBHE
KHUCJIOTHI, BXOASIIKE B COCTaB XKUPOB. Conmu KapOOHOBEIX KUCIIOT. MEBINa.

38. Tlousarue o6 yrneBomax. Kmaccudukamnus yrineBonoB. MOHO-, OU- ¥ TONKCAaXapUObl, TPEACTaBUTEU
KaxK[0# rPyIIIbl yTIeBOIOB. MOHOCAXapUIHL.

39. CTpoenue U XMMUYECKHE CBOMCTBA caxapo3kl. JIaKTo3a ¥ MallbTO3a KaK M30MepHl caxapo3bl. CTpoeHme
MOJIEKYJIbl KpaxMaJja, aMuio3a 1 aMUJIONeKTHH. [ TUKOTeH.

40. TmI0KO03a, CTPOEHUE ee MOJIEKYJIH U (GU3NYECKHe CBOMCTBa. TayTromepus. [leHT03H. Pubo3a u
Ie30Kcuprb03a KakK MPeCTaBUTEH allbIOIIEHTO3

41. Knaccudukanus u usomepus aMuHoB. [loHsaTue 060 amuHax. [lepBUYHbEIe, BTOPDUYHEIE ¥ TPETUYHEIE
aMUHBI. AHUTTUHOBLIE KpacuTenu. [IoOHSITHE 0 CHHTETUYECKUX BOJIOKHAX.

42. TlomuaMupgs ¥ NMOJMMAMHUJHBIE CUHTETHYECKHMEe BOJIOKHA. [IpUMeHeHUe U MOJIydeHUue aMUHOB.
[TonmyyeHne aMUHOB.

43. AMMHOKUCIIOTHL. [ToHsSTHE 00 AaMUHOKKCIIOTAX, UX KJIaCcCUGHUKAINS U cTpoeHne. ONTHYecKas H30MepHus
0-aMUHOKHUCIIOT.

44. Benku. Benku Kak NpupofHble nonuMepH. HyKinenHOBEHE KUCIOTH. HyK/IenHOBEIE KHCIOTH KakK
TIPUPOJHEIE [TOIUMEDEL.

45. ®epmenTtrl. [loaTHe 0 pepMeHTax KaK 0 OMOJIOTMYECKUX KaTanu3aTopax 6eIKOBON IPUPOMHL.
OcoOeHHOCTH CTPOEHUS U CBOWCTB B CDABHEHUY C HEOPTaHUYECKUMU KaTaTu3aTOPaMH.

46. Butamunsl. [ToHsTHe 0 BUTaMUHaX. Mx knaccudukanus u obo3HadeHue. Hopma moTpebneHus
BUTaMUHOB. BogopacTBopuMele (Ha mpuMepe BuTamMuHoB C, rpynnel B u P) u xKupopacTBOpUMEle (Ha IpuMepe
BUTaMHHOB A, D 1 E).

47. TopMoHH. [IoHATHE O TOPMOHAX KakK OMOJIOTHYECKH AKTUBHHIX BEIIECTBAX, BHIIOIHSIOIUX
SHIOKPUHHYIO PETYNIANNI0 XKU3HEeNesTeIbHOCTH OPraHu3MOB.

48. XuMusg ¥ OPOU3BOACTBO. XUMHUYeCKas NPOMBIIIIEHHOCTh U XUMUUYECKHE TEXHOJIOTHU. XUMHUSA B
CEeNIbCKOM X035UCTBe. XUMU3alUs CeNIbCKOI0 X0351MCTBa U ee HallpaBlIeHUs.

49. XuMus ¥ 9KONOrusi. XMMUYECKOe 3arpsidHeHHe OKpyXKamuled cpenbl. OxpaHa rugpocdeps oT
XUMUYECKOTO 3aTrPSI3HEHNUS.

50. XuMus u moBcefHEeBHas XMU3Hb UesioBeKa. [JoMalIHsa anTeka. Momllde W YUCTSAIINE CPEACTBa.
CpencTBa 60pBOBI C OBEITOBEIMH HACEKOMEIMH.

KpuTepuu o1ieHNBaHUA:
|Bannm|0ueHKa TpeboBanus K 3HAHUSIM
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90-100({OTnmynO O1eHKa «OTIUYHO» BHICTABINSIETCS CTYHEHTY, €CNIU OH T'JTyOOKO M IPOYHO
YCBOUJI IPOTrpaMMHBEIM MaTepuasl, HCYepIIbiBalolle, [I0CIeN0BaTeIbHO, Y€TKO U
JIOTMYECKY CTPOMHO ero u3faraeT, yMeeT TECHO YBSI3EIBATh TEOPUIO C IPAKTUKOH,
CBOOOMHO CIIpaBMIsfeTCs ¢ 3afadaMy, BOIIPOCaMH U IPYTUMHU BUAMU IPUMeHeHUs
3HaHUY, IpuYeM He 3aTPYOHSETCS C OTBETOM IIPU BUIOM3MeHEHUU 3afaHUl,
HCIOJb3yeT B OTBeTe MaTepuanl pa3JIUYHON JHUTepaTyphl, NPaBUILHO
000CHOBHIBaET IPUHATOE HeCTaHAPTHOE DellleHKe, BlameeT Pa3HOCTOPOHHUMU
HaBHIKaMU U [IpHeMaMU BHIIONHEHUS IPaKTU4YeCKUX 3afad 10 GOopMUPOBAHUIO
obuienpodeccuoHanbHLX KOMIIETEHITUH.

80-89 |Xopouro OmeHKa «XOPOIIO» BEICTABNSAETCS CTYLEHTY, KOTOPHIM IeMOHCTPUDPYET
IPOYHLIE TEOPETHUECKHe 3HaHUs, BIafeeT TEPMUHOJIOTHEH, [elaeT
APryYMEHTHUPOBAHHEIE BEIBOOEI U 0606H.[6HI/IH, IIPUBOOUT IIPUMEDEI, ITIOKA3bIBAET
cBOOOOHOE BIaZeHUe PeYblo, HO NIPU 3TOM [ieNlaeT HeCyIleCTBEHHEe OIINOKY,
KOTODPEIE 6BICTpO HNCIIPaBJIgeT CaMOCTOATENIbHO MK IIPHU He3HAYUTEeIbHOH
KOPPEKIINH IIPETIOfaBaTEIEM.

60-79 |YmoBIETBOPUTENBHO Onenka "ymoOBIETBOPUTENbHO" BHICTABNISAETCSH CTYLEHTY, KOTODHHU
OEeMOHCTPUPYET Hernybokue TeopeTHYeCKue 3HAHUSA, MPOSABIsSeT ciabo
chopMupoBaHHEIE HAaBHKU aHalu3a SBIEHUN U IIPOIECCOB, HEMOCTATOYHOE
yMeHUe [ejlaTh apryMeHTHPOBaHHLIE BHIBOAH U TNPUBOOUTH IPUMEPH,
TOKa3hIBaeT He NOCTATOYHO CBOOOMHOE BafieHHWe Pedblo, TEPMUHOIOTHEH,
JIOTUYHOCTRIO U MOCTIEIOBATENIbHOCTHI0 U3JI0XKEHUs, NefaeT OMmubKu, KOTOpPhe
MOZKET UCIIPaBUTh TONHKO IIPY KOPPEKIIUHY NIPernofiaBaTeIeM.

0-59 [HeynosnerBoputenbHO|OLEeHKa «HEYIOBJIETBOPUTEIbHO» BHICTABNISETCS CTYHAEHTY, KOTOPHY He 3HaeT
3HAUUTENbHOM YaCTH IPOTrpaMMHOTO MaTepHana, HEeyYBEePEHHO OTBedaer,
OONyCKaeT Cepbe3HHe OIMUOKH, He MMeeT IPENCTaBIeHUH MO MeTOOUKe
BHIIONHEHUS TNpPakKTHUYeCKod paboTh. Kak TmpaBuUllo, OIEHKa
«HEeYHOBIIETBOPUTEIbHO» CTABUTCS CTYHEHTaM, KOTOPhle HE MOTYT NPOJONIKHUTD
oOyueHue 6e3 JOTMONHUTENBHEIX 3aHSITHH 110 JAaHHOU OUCIUILIAHE.

Ha puddepeHumpoBaHHLIN 3a4yeT BCE CTYOEHTH NMPUXOASAT B COOTBETCTBUM C pacHUCaHUEM, B
ycTaHOBIeHHOe BpeMsi. CTYOeHT [OJKeH UMeTh Npu cefe 3a4éTHYI0 KHUXKKY. KaXXgoMy CTYOeHTY BHAeTCs
O6ureT, B KOTOPOM MMEIOTCSI IBa BOIpOCa ¥ JUCT Oymaru. Ha mucTt OymMaru CTymeHT 3amuckiBaeT PUO, HOMEp
OuneTa U copmepKalluye B HEM BOMPOCH. Bpems mims oTBeTa Ha Bompockl 30-45 MuHYT. OTBETH HJAiOTCS B
NUChbMeHHOM Bupe. IIo UCTeUeHUM yYKa3aHHOTO BPeMEHU JIUCTH C OTBeTaMH CHAIOTCS IIpelofaBaTesio.
Pe3ynbpTaTH OLEHWBAHUS OTBETOB Ha BOIPOCH [JOBOAATCSA [0 CBeAeHUS 00ydalmoIUXCS B TOT XK€ JEHb.
IomyckaeTcs yCTHEIE OTBET Ha BOIPOCH 6uieTa, ¢ 20-T¥ MUHYTHOM IOATOTOBKOU. EC/IM CTYIEHT BOCIIOIb30BAJICS
BHEIMHUM HCTOYHMKOM HHGPOPMAIHUU, €r0 OTBETH HEe MPUHUMAIOTCS, W BBHICTABISETCS OILEHKA
"HeyoOBIETBOPUTEJILHO" .

5.2.3 MeTogu4ecKHe MaTepHa/bl, ONpeaeIsaiolHe Npoueayphl ONeHUBAHUSI 3HAHUHU, YMEHHH,
HABBIKOB U (MJ/IM) OIbBITA ESITEILHOCTH, XapaKTepPHU3YIolue 3Tanbl GopMUPOBaHHUS KOMIIETEHIIUH

ITopsimok opraHu3aluy MPOBENEHUS TEKYIIero KOHTPOJIS U IPOMEXYTOUYHON aTTeCTAl[UU IIPEACTaBlieH B
[TonokeHUU O MPOBENEHUH TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTeCTALMK 00yYarOUIMXCs, OCBAUBAOIINX
o0pa3oBaTeIbHEIE TPOrPaMMEL CPEIHET0 TPOQeCcCHoHanbHOT0 00pa3oBanus B Ky3I'TY (Mn 06/-10).

6. Uuble cBegeHusi U (MIM) MaTepHaIbl

TTpu oCyIecTBIeH!H 06pa30BaTeIBHOTO MPOLecca IPUMEHSIIOTCS ClIeAyoiie 06pa3oBaTeIbHEe
TEXHOJIOTHH:

- TPAJUIIHOHHAS C UCIIOIh30BAHNEM COBPEMEHHBIX TEXHHYECKUX CPEJCTB;

- UHTePaKTUBHAS.
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7. Buecenue nonosHenuii no puiauanay Ky3I'TY B r. [IpokonbeBcke
7.1 YueOHO-MeTOAUYeCKOE o0ecniedeHne JUCHUIIMHBI (MOAYJIsA):

OcHoBHas1 InTEepaTypa

1. Aadunorerona, . B. Xumus: yueonuk u npaktukym mais CIIO / Audunorenosa U. B., ba0-
koB A. B., [lonkoB B. A.. — 2-e u3n., ucnp. u non. — Mocksa : FOpaiit, 2020. — 291 ¢. — ISBN 978-5-534-
11719-6. — URL: https://urait.ru/book/himiya-452856 (mara oOpamenus: 21.02.2023). — Tekcr : 21ek-
TPOHHBIMN.

2. OumneitankoB, H. H. Xumus. anropuT™bl pemieHns 3a1a4d u TecTol: yaeoHoe nocooue mist CI1O /
Onmneiinukos H. H., Mypaseesa I'. I1.. — 3-e u3z., ucnp. u non. — Mocksa : FOpaiit, 2020. — 249 c. — ISBN
978-5- 9916-9665-4. — URL: https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-452906 (na-
Ta obpamenus: 21.02.2023). — TeKcCT : 3IeKTPOHHBIH.

JlonoJiHUTe/IbHAA JTUTEpPATYypa
3. Pocun, U. B. Xumus. yueonnk u 3anaunuk aius CIIO / Pocun U. B., Tomuna JI. /1., ConoBbeB

C. H. — Mocka : HOpanit, 2021. — 420 c. — ISBN 978-5-9916-6011-2. — URL:
https://urait.ru/book/himiya-uchebnik-izadachnik-469893 (mara obpamenus: 21.02.2023). — Tekcr : dmek-
TPOHHBIMN.

4. Xumus. 3agadnuk.: yaeonoe nmocodoue mis CIIO / ITox obmr. pen. @aneesa I.H.. — Mockga :
Opaiit, 2021. — 236 c. — ISBN 978-5-9916-7786-8. — URL: https://urait.ru/book/himiya-zadachnik-
470947 (nara oopamenus: 21.02.2023). — TeKCT : EKTPOHHBIH.

7.2 MaTepuaibHO-TeXHUYeCKOe o0ecneyeHne TUCHMILIMHBI (MOTYJIsA):

VYyeOHasi ayquTopusi A MPOBEACHMS] Y4eOHBIX 3aHATUH, NMPEAYCMOTPEHHBIX 00pa30BaTeIbHONU MpO-
rpammoit (Ne 336)
- paboyee MecTO MpernoaBaTes;
- MOCA/IOYHBIE MECTa M0 KOIUYECTBY oOydaromuxcs — 88;
- KOMIUIEKT y4eOHOUW Mebenu;
- KOMITJIEKT JOKYMEHTAIH, METOIMYECKOE 00ECIICUCHNE,;
- KOMIUTIEKT y4eOHO-HarIsIHBIX TocoOuii u makaros, [ICXD J1.1. Menneneena;
- MYJIbTUMEIUMHBIN IIPOECKTOD;
- UHTEpaKTUBHAs J10CKa;
- DKPaH pYyJIOHHBIH;
- HOYTOYK C JTUIIEH3MOHHBIM MTPOTPaMMHBIM OOecIieueHueM 00IIero Ha3HAYCHUSI.
[TporpammHuoe obecrieueHue:
- Lire Office (iumien3us Mozilla Public License v2.0.)
Writer
Impress
Calc
- 7-Zip (munen3ust GNU Lesser General Public License)
- AIMP (smuuensust LGPL v.2.1)
- STDU Viewer (freeware for private non-commercial or educational use)
- Power Point Viewer (pacmipocTpaHsieTcs «as is»)

Jl1a caMOCTOATENbHOM paboThl 00YYAIOIIMXCS MPETyCMOTPEHbI ClielalbHbIe TOMEIIEHUS, OCHA-
IICHHBIE  KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUS K  HWHGOPMAIMOHHO-
TeJIeKOMMYHUKAIIMOHHOU ceTu «VHTepHeT» ¢ obecreueHueM J0CTyIa B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarensuyto cpeny ¢punuana Ky3['TY B r. [IpokomnbeBcke.
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