I'ocynapcTBeHHOE aBTOHOMHOE MPOQecCHOHAIbHOE 00Pa30BaTEIbHOE YUPEKIECHUE
CepioBcKoi obsactu
«Tamuukuit necorexundeckuii kouiemk nm. H.M. Ky3snenosa»

PABOYASI ITIPOTPAMMA YUYEBHOM JUCIATIIMHBI

O/Ib.07 Xumus
( )
OOKYMEHT MoarmcAH
QNEKTPOHHOW MOAMMNCLIO

CepTtudukat: 0265B59E0009AD048D412C6E56492981C3

B. : Nawok Cepreit ViBaHoBUY

ﬂj;;sf;;tnem (?13.?)22021 5033.07.2022 2021 r.
. J
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOIr'PAMMbBI YUESEHOM JUCIUTLIVHBI
«Xumusn»
1.1. MecTO IUCHUIIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHON MPOTrpPaMMbI:

VYyeOHast mucuuIUInHa «XUMUS» SIBISETCS 00s13aTEIHbHON YacThiO 00IIe00pa3oBaTEILHOTO MK
OCHOBHOI1 00pa3oBaTesibHOM mporpaMMbl B cooTBeTcTBUM ¢ PI'OC no npodeccuun «Mactep mo peMOHTY
1 00CITY’)KHBaHUIO aBTOMOOUIIEH».

VYuyeOHas nucuuivinHa «XuUMHUsS» obOecrednBaeT (pOPMUPOBAHHE OOIMIMX KOMIIETEHLIMH MO BCEM
Bugam nearenbHoctd OI'OC mo mpodeccuu «Mactep 1Mo peMOHTY UM OOCIY)KMBAHUIO aBTOMOOMIICH».
Oco0oe 3HaueHKE JUCUMILINHA UMEET Ipu GpopmupoBanuu U pazsutuu OK:

OK 01. Bsi6upats cioco6b! perieHus 3agad npodecCHOHAIbHON IesTeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymecTBiaTh MOUCK, aHAIU3 M HMHTEPHpPETALUI0 HHQOpPMAIMK, HEOOXOAUMOH Jyis
BBINIOJIHEHUS 3aj1a4 POo(hecCHOHATIbHOM e TeIbHOCTH;

OK 03. [1nanupoBath U peanu30oBbIBaTh COOCTBEHHOE NPO(ECCHOHATBFHOE U JINYHOCTHOE Pa3BUTHUE;

OK 04. PaGoraTh B KOJJIEKTHBE M KOMaHze, 3(PPEeKTUBHO B3aMMOJEHCTBOBATH C KOJUIEraMH,
PYKOBOJICTBOM, KJIINEHTaMU;

OK 05. OcymiecTBisiTh YCTHYIO UM NUCBMEHHYI0 KOMMYHMKAIIMIO Ha TOCYAAPCTBEHHOM S3bIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEHN COLUAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBasTh TIpaKIaHCKO-NATPUOTHYECKYIO IO3MIIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEYETOBEYECKUX LEHHOCTEH, NIPUMEHSTh CTaHJIapThl
AHTUKOPPYIIIMOHHOIO MTOBEACHUS;

OK 07. CopneilicTBOBaTh COXpaHEHHUIO OKpY)KaloIllleld cpelpl, pecypcocdepexennto, 3¢(HEeKTHBHO
NENCTBOBATh B UPE3BbIYANHBIX CUTYaLUAX;

OK 09. Ucnonp3zoBaTh HHGPOPMALIMOHHBIE TEXHOJIOTUHU B MPOPECCUOHATILHON JeSITEIbHOCTH;

[Iporpamma pa3zpaboTana B COOTBETCTBHM C OCOOEHHOCTSIMH OOpa3OBaTENIbHBIX MOTPEOHOCTEH
uHBamuA0B M smn ¢ OB3, ¢ yuyetoM BO3MOXHOCTEH UX NCHUXO(PHU3NOIOIMUECKOTO pa3BUTHS,
UHIUBUAYAIbHBIX BO3MOXHOCTEH M METOJAWYECKHMX PEKOMEHJAIUN IO pa3padoTKe U peanus3aluu
aJalITUPOBAHHBIX ~ 00pa30oBaTENbHBIX IPOrpaMM  CPEAHEro  MpOQecCHOHANbHOrO  00pa3oBaHUS,
YTBEPKICHHbIE AUPEKTOpOM JlermapTaMeHTa rocy1lapcTBEHHONW MOJUTUKU B cepe MOATOTOBKH pabodmnx
kagpoB u [IIO Haykum Poccum ot 20 ampems 2015 1. Ne 06-830. OOpa3zoBaHWe HWHBAJIUIOB H
oOyyarouuxcss ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 37J0POBbSi OPraHM30BaHO COBMECTHO C JIPYrUMH
00yJaroIUMHUCH.

AnanTupoBaHHas MporpaMma pa3paboTaHa B OTHOIICHUU OOYYarOUIUXCS ¢ KOHKPETHBIMHU BUJIAMHU
OTpaHUYEHUH 3/I0pOBBS (HAPYLIEHUS ClIyXa, HapyLIEHUs JBUTaTeIbHOW aKTUBHOCTH, HApYILLIEHUS 3pEHUS,
coMaTthyeckue 3a00jeBaHus), 0OyJaroUUXCss COBMECTHO € IPYrUMHU 00yJarolMMKCS B y4eOHOU TpyIie
10 Mpogeccum.

Peanuzanus aganTupoBaHHOM MpOrpaMMbl OCYIIECTBIISIETCS C MCIOJIb30BaHUEM pa3IudHbIX (Gopm
0o0y4eHHs.

1.2. Heab n nuianupyembie pe3yibTAThl OCBOEHUS TUCHHUIINHBI:
CopepxaHue nporpaMmbl «XHUMHUsD HapPaBJIEHO Ha JTOCTHKEHUE CIEIYIOIIUX LIETei:

- ¢opMupoBaHUe y OOyyalolIUXCS YMEHHS OLEHUBATh 3HAUYMMOCTb XHMHUYECKOTO 3HAHUS JUIf
Ka)KJIOTO YEJIOBEKa,

- (hopmupoBaHue y 00ydaromUXCs LEIOCTHOTO MPEACTABIECHUS O MUPE U POJIM XUMUU B CO3TAHUU
COBPEMEHHOM €eCTEeCTBEHHOHAyYHOW KapTUHbI MHUpPA; YMEHHUS OOBICHATH OOBEKTHI U IPOLECCHI
OKPYXKAIOLIEH JEeUCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHUYECKOW CpEelbl,
MCIOJIb3YS JJISl TOr0 XMMUYECKHE 3HAHMUS,

- pa3BuTHE y OOy4aromMxcsi YMEHHUH pa3inyaTh (akThl U OLEHKH, CPABHUBATD OLIEHOYHbIE
BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPHUSIMH OLIEHOK M CBS3b KPUTEPUEB C OINpPEACICHHOW CHUCTEMOM
LIEHHOCTEeH, (OPMYITHPOBATH 1 0OOCHOBBIBATH COOCTBEHHYIO MTO3HIIHIO;

- mnpuoOpereHHe OOy4yarOUIMMUCS OMNbITa Pa3HOOOpa3sHOM  JESATENbHOCTH, IIO3HAHUS H
CaMOIIO3HAHHUA; KJIIOUYEBBIX HAaBBIKOB, MMEIOUIMX YHUBEPCAJIBHOE 3HAYEHHUE Ui Pa3IM4YHbIX BHUJIOB
NESITeIbHOCTH (HABBIKOB pEUICHUs HpoOsieM, MNPUHATHS pPELIEeHHUH, MOWCKa, aHalu3a U 00paboTKu
nH(popMaluy, KOMMYHUKAaTUBHBIX HAaBBIKOB, HAaBBIKOB HW3MEpPEHUH, COTPYJHHYECTBA, O€30M1acHOTO
oOpallleHHs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU).



B pamkax nporpammbl y4eOHOH JUCIUTIITMHBI 00yUJaIOITMMUCS OCBAUBAIOTCS YMECHUS U 3HAHMS:

Kon YMenus 3HaHUs
IK, OK
OKO1. JIM4HOCTHBIE: JIn4HOCTHBIE:
OK 02. - YyBCTBO TOPIOCTH M YBAXKCHUS K UCTOPUH U JIOCTHXXCHHUSAM OTCUCCTBEHHON XMMUYECKOH | - TOTOBHOCTh K TMPOJOJDKCHHUIO OOpa30BaHUS W TOBBINICHUS KBaTH(DUKAIIUK B W3-
OK 03. HayKH; XMMUYECKH TPaMOTHOE TIOBE/IEHHE B MPO(ECCHOHANBHOM AESTeIHbHOCTH U B OBITY | OpaHHOM NpOogecCHOHABHON NESITENEHOCTH U OOBEKTUBHOE OCO3HAHUE PO XH-
OK 04. IpY 00paIeH!H ¢ XMMUYECKHMH BEIECTBAMH, MaTepruallaMi M POIIECCAMM; MUYECKUX KOMIICTCHIMNA B 3TOM
OK 05. - TOTOBHOCTH K IPO/IOJDKEHHIO 00pa30BaHUs M ITOBBIMICHUS KBATU(QUKAMK B N30paHHOW | MeTanpeaMeTHbIe:
OK 06. npoecCHOHANBHON  JIEATENTBHOCTH W OOBEKTUBHOE OCO3HAHWE PpOJIM XWMHUYECKHX | - MCIOJIB30BaHME DPA3JIMYHBIX BUIOB IO3HABATENHHOH IESTEIHHOCTH M OCHOBHBIX
OK 07. KOMIIETEHIUHA B ATOM. MHTEJUIEKTYaIbHBIX ONepanuii (MOCTaHOBKU 3ajadyd, (HOpMYIHpPOBaHHS THIIOTE3,
OK 08. MeTanpeaMeTHbIe: aHaNM3a W CHHTE3a, CpaBHEHUS, OOOOIICHUS, CUCTEMAaTU3alld, BBISBICHUSL
OK 09. - WCIIOJIb30BaHME PA3JIMYHBIX MCTOYHHKOB JUIS TOJYYEHUS XMMHUYECKOH HH(GOpPMAaluW, | NMPUIMHHO-CIEICTBEHHBIX CBS3€H, MOWCKAa aHaJoroB, (pOpMyIHpPOBaHHS BHIBOJIOB)

YMEHHE OIIEHHTh €€ JOCTOBEPHOCTh ISl JIOCTIDKEHHS XOPOIIMX pEe3yJabTaToB B
npodeccronanbHol chepe.

[MpeameTHbIe:

- BJIQJICHUE OCHOBOIIOJIATAIOIIUMH XWMHUYECKUMH MOHSITUSMH, TEOPHSIMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMH; ~ YBEPEHHOE  IIOJIb30BaHHE XUMHWYECKOW  TEPMHUHOIIOTHEH W
CHUMBOJIUKOH;

- BJaJCHHE OCHOBHBIMH METOJAaMU HAYYHOI'O ITO3HAHUS, HCHOIB3YeMBIMU B XHMUH:
HaONIOIeHNEeM, ONKMCaHWEM, H3MEPEHHEM, OKCIIEpPUMEHTOM; yMEHHEe o00padaThiBaTh,
OOBSCHITH PpE3yNbTaThl MPOBEJCHHBIX OIBITOB M JENaTh BBIBOABI, TOTOBHOCTH H
CHOCOOHOCTH MPUMEHSTH METO/IBI TIO3HAHUS TIPU PEILICHUH MTPAKTUUECKHUX 3a]1ay;

- c(OpMUPOBAHHOCTb YMEHHMS J1aBaTh KOJMUYECTBEHHBIE OLEHKU M MPOM3BOAUTH PACUETHI
M0 XUMHUYECKUM (HOpMYJIaM U ypaBHEHHSIM;

- BJIQJICHWE NpaBWIAMH TEXHHKH OE30MAaCHOCTH MpPU HCIOJIB30BAHUM XHUMHUYECKHX
BEIIIECTB.

JUIS. pelieHus] TIOCTAaBJIEHHOM 3a/a4d, NMPUMEHEHHE OCHOBHBIX METONOB IO3HAHUS
(HabmnroneHns,, HAYYHOTO OKCIIEPUMEHTA) VISl W3YYEHUS Pa3JIMdHBIX CTOPOH XH-
MHYECKHX OOBEKTOB W IIPOLECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJMMOCThH CTall-
KHBaThCS B IPOQecCHOHaNbHON cdepe.

[IpeameTHbIe:

- c(hOpMUPOBAHHOCTh MPEACTABICHUA O MECT€ XMMHU B COBPEMEHHOH Hay4dHOM
KapTUHE MHpa; MOHMMAaHHE POJNM XUMHU B (OPMUPOBAHWUHM Kpyrozopa u (QyHK-
LIMOHAJILHON TPaMOTHOCTH YEJIOBEKA /ISl PEHICHHs] TPAKTUIECKUX 3a/1a4;

- c(hopMHUPOBAHHOCTH COOCTBEHHOM MMO3HMIIMH 110 OTHOIIEHUIO K XUMUUECKOH HH(OP-
MalyH, MMoJTy4aeMoW U3 pa3HbIX HUCTOYHHKOB.




2. CTPYKTYPA Y COJIEP)KAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM yueOHOM AMCHMILIMHBI M BUIbI Y4eOHO0Il padoThl

Bua yueOHo# padoThl O0beM yacos
O0bem 00pa3oBaTeIbHON NMPOrpaMMbl y4eOHOMH AU CHUILINHBI 114

B TOM YHUCIJIE:

TEOPETHYECKOE 00yUeHne 84
nabopaTopHbIC PAOOTHI -
IIPAKTUYECKUE 3aHATUS 28

KypcoBasi paboTa (IIpoeKT) -

KOHTpOJIbHAs paboTa -

camocCTosiTeNIbHas paboTa -

HUrorosas arrecranus 2




2.2. TemaTnueckuii IUVIaH M CO/iep:KaHMe Y4eOHOH TUCHHUILINHBI

HaumenoBaHue pa3zesioB u Conep:xanue yueOHOro Mmarepuana u ¢opMbl OPraHU3alNU AesITEJIBHOCTH 00yYAI0IIHXCS O0bem Konsl
TeM B KOMIIeTeHIIHIA,
yacax | (pOpMHPOBAHHIO
KOTOPBIX
€Ioco0cTBYyeT
3JIeMEHT
MPOrpaMMbl
1 2 3 4
Tema 1. Conep:xanue y4eOHOI0 MaTepHaia OK 4-7, OK 9
Brenenne Hayunble MeToJplI MO3HAHMSI BEIIECTB W XMMHYECKHMX SIBIICHHH. Ponb sKcriepuMeHTa M Teopuu B XMMHUH. MopenupoBaHue >
XMMHUYECKHX TIPOIECcCOB. 3HAU€HHEe XMMHUM Tpu ocBoeHnu mnpogeccuit CIIO  texHmueckoro mnpodmis MmpodeccHoHaIbHOro
o0pa3oBaHusl.
B ToM uncie, NpakTHYeCKHX 3aHATHI M J1a00PATOPHBIX padoT -
CamocTosiTeibHasi padoTa 00y4al0UXCs -
Pazoen 1. Oowan u Heop2anuYeCcKas Xumus 70
Tema 1.1. Conep:xkanue y4eOHOI0 MaTepHaia OK 4-7; OK 9.
OcCHOBHBbIC IOHATHS U 1. OcHoBHbIe TOHATHS XuUMuUHU. BemectBo. Atom. Monekyna. Xumuueckuil sneMeHT. Asuiotponus. IIpocTeie M CIOMXKHBIE
3aKOHBI XUMHH BemiecTBa. KauecTBeHHBINH M KOJIMYECTBEHHBIH COCTAB BEIIECTB. XUMHUYECKHE 3HAKH U (popMysbl. OTHOCHUTEIbHBIE ATOMHASI M
MoJieKyssipHast Maccel. KomnuecTBo BerecTsa. 6
2. OcHoBHbIE 3aKOHbI XUMMU. CTexuoMeTpus. 3aKOH COXPAHEHHS MacChl BEHIECTB. 3aKOH IOCTOSHCTBA COCTAaBa BEILECTB
MOJIEKYJISIPHOM CTPYKTYpbI. 3aKOH ABOTaJipo U CIEACTBUS U3 HETO.
3. PacuerHble 3ajauM Ha HAXOXJEHHE OTHOCUTENIBHONW MOJEKYISIPHOW MAacchl, ONPENEIEHUE MACCOBOM JIOMM XUMHUYECKUX
2JIEMEHTOB B CJIOXKHOM BEILIECTBE.
B ToM uncie, npakTHYeCKHX 3aHATHI U J1a00PATOPHBIX padoT 2
IIpakTnyeckoe 3ansaTue «Pemenne 3agau no TeMe: «OCHOBHBIE MIOHATHS U 3aKOHBI XUMHN) 2
CamocTosiTenbHasi padoTa 00y4al0IUXCs -
Tema 1.2. Conep:xanue y4eOHOI0 MaTepHaia OK 4-7; OK 9.
[Mepuoanueckuii 3aKoH 1 1. Tlepuonuueckuii 3akon [I.1. Menneneesa. Otkpoitue .M. Menneneessim [leproanueckoro 3akona. [lepuonuueckuii 3akoH B
Ilepnoanueckas cucrema ¢dopmynuposke /. Y. Menneneena.
XMMHMYECKHX 3J1eMEHTOB 2. [eprommueckas TabinIa XUMHUYECKUX DIIEMEHTOB — IpadUueckoe 0ToOpakeHHe MeproIuueckoro 3akona. CTpykTypa
J.U. MenpesieeBa u TIepHOINYECKON TaOJIUIIBL: EPHOJIBI (Mable U OONbIINE), TPpyNbI (T7IaBHas U TOO0YHAs).
CTPOEHHE aTOMAa 3.Cmpoenue amoma u Ilepuoouueckuii 3axon /I.H.Menoeneeea. Atom — ciioxHasi 4actuna. S11po (IpOoTOHBI 1 HEUTPOHBI) U 8
9JIEKTpOHHAs 000s0uKa. M3ororsl. CTpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaIIbIX MeproioB. OcOOEHHOCTH
CTPOEHHSI DIIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJIBIINX TTEPHUOJIOB (TIEpeX0HbIX 37eMeHToB). [ToHsTHe 00 OpOHuTANISIX. S-,
p- 1 d-opburtanu. DJIeKTpOHHbIE KOH(OUTYpallMi aTOMOB XUMHYECKUX DJIEMEHTOB.
4. Copemennas opmysuposka [lepuonudeckoro 3akona. 3HaueHue [lepuoguueckoro 3akoHa u [lepruoamaeckoil CHCTEMBI
XUMHUUecKknx snemenToB J[.J.MenzeneeBa Jyist pa3BUTHS HAYKH M TIOHUMaHUsI XUMUYECKON KapTUHBI MUDA.
B ToM unciie, NpakTHYeCKHUX 3aHATHI U J1a00PATOPHBIX padoT 2
[TpakTrueckoe 3ansTre «MonenupoBanue nocrtpoenus [lepuoanyeckoid TaOIUIBI XUMHUUECKUX DIIEMEHTOBY. 2
CamocTosiTeibHasi padoTa 00y4al0IUXCs
Tema 1.3. Cojep:xanue yueOHOr0 MaTepuajia 10 OK 4-7; OK 9.




CrpoeHne BelecTBa

1. MoHHast XUMHU4YeCKasi CBSI3b. KaTI/IOHBI, ux O6pa3OBaHI/Ie 13 aTOMOB B PE3YJIbTATC MPOLCCCAa OKUCIICHU. AHI/IOHI)I, nx
O6pa3OBaHI/Ie 13 aTOMOB B PE3YJILTATE MMPpOLECCa BOCCTAHOBJICHU. HonHast cBsI3b KaK CBS3b MCKAY KATUOHAMU U aHUOHAMMU 3a CUCT
QJICKTPOCTATHUICCKOI'O MPUTAKCHUA. KJ'IaCCI/I(l)I/IKaHI/IH HOHOB! I10 COCTaBYy, 3HAKY 3apsad, HAJINUIUIO FHI[paTHOﬁ o0omouku. MoHubIe
KPUCTAJIJIMYCCKUC PCIICTKH. CBOICTBA BEIIECTB C HOHHBIM THIIOM KpHCTaﬂHH‘IeCKOﬁ PCUICTKU.

2. KoBajeHTHast XuMru4ecKast cBsizb. MexaHn3m o0pa3oBaHus KOBaJICHTHOH CBsI3U (OOMEHHBIH U JOHOPHO-aKIIENTOPHEIH).
DneKTpoOoTpHUIaTeIbHOCTE. KoBaleHTHBIE MOMNSIpHAs U HeMOoJIsApHas cBs3U. KpaTHOCTh KOBaNeHTHOH cBA3HU. MoneKynspHbIe U
aTOMHbIE KpUCTaJuIn4ecKue pemerky. CBOWCTBA BEECTB ¢ MOJNEKYISIPHBIMU U ATOMHBIMU KPUCTAJUIMYECKUMU PEIIETKAMH.

3. Meranueckas CBs3b. MeTauindyeckas KpUCTAJIJIMYECKasA pCUICTKa U METAJNIMICCKAasA XUMHUYCCKasd CBA3b. du3nyeckre CBOMCTBA
MCTAJIJIOB.

4, AIpeFaTHBIe COCTOAHUS BCUICCTB U BOAOPOAHAA CBA3b. TBepuoe, KUOKOC U ra3006pa3Hoe COCTOSAAHUA BCUICCTB. Hepexoz[
BCHICCTBA U3 OTHOI'O arp€raTHOr0 COCTOAHUS B APYTroc. BOZ[OpOZ[HaH CBA3b.

5. Hucrteie BenecTBa U cMecH. [ToHsTHE O cMecH BeliecTB. [ OMOreHHbIE U TE€TCPOrcHHbIC CMECU. CocraB cMmeceii: o0beMHas U
MaccoBas JOJIM KOMIIOHCHTOB CMCCHU, MaCCOBast 10JIs HpHMeceﬁ.

6. Mucnepcusle cuctemsl. [Tonstie o aucnepcHoi cucreme. ucnepcHas ¢asa u qucnepcuonHas cpena. Kiaccupukanust
JIUCTICPCHBIX crucTeM. [T0HATHE 0 KOJUTOUTHBIX CHCTEMaXx.

B ToM uncie, npakTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2
[paktiueckoe 3anaTue: «O3HAKOMIICHHE CO CBOMCTBAMHM JIMCHEPCHBIX CHCTeM. [IpUroToBieHne cycreH3un kapOoHaTa KajbIys B 5
Bozie. [lonyuenue aMynbCUU MOTOPHOTO Maciay.
CamocTosiTeibHasi padoTa 00y4al0IUXCH -
Tema 1.4. Conep:xanue y4eOHOI0 MaTepuaJia OK 4-7; OK 9.
Bona. PacTeopsl. 1. Bona. PactBopsl. PactBopenue. Bona xak pactBopurens. PactBopumocTs BemiecTB. HachlllieHHbIe, HEHACHIIIEHHBIE,
DJIEKTPOJIMTHYeCKas TIepeChIeHHbIE PACTBOPHL. 3aBUCHMOCTh PACTBOPUMOCTH ra30B, )KUIKOCTEH U TBEPABIX BEIIECTB OT PA3JIMYHBIX (PaKTOPOB.
auccounanus 2. MaccoBast 107151 paCTBOPEHHOI'O BEIIECTBA.
3. DAeKTpONUTUYECKas AUCCOUUALNS. DIEKTPOIUTHI U HEANEKTPOIUTHL. DIEKTPONUTHUECKAs AUCcoranusa. MexaHu3Mbl 8
ANEKTPOINTUUECKON JUCCONMAIUY I BEIIECTB C PA3IMYHBIMU TUIIAMU XUMHUYECKOH CBsI3U. ['MapaTupoBaHHbIe U HE
THJpaTHpOBaHHbIe HOHBI. CTENEeHb 2JIEKTPOIUTHIECKON uccoranuy. CUITbHBIE U ci1a0ble JIeKTPOINThl. OCHOBHBIE TTOJIOXKEHUS
TEOPUH IEKTPOINUTHUECKOH aucconmanuy. KucinoTel, OCHOBaHMS U COJIM KaK AJIEKTPOJIUTBHL.
B ToM uncie, NpaKTHYECKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2
[TpaxTnueckoe 3anstue: «[IpuroToBiaeHne pacTBopa 3aJaHHOW KOHIIEHTPALIMY. 2
CamocTosiTenbHasi padoTa 00y4al0IUXCH -
Tema 1.5. Cojep:xanue yueOHOr0 MaTepuajia OK 4-7; OK 9.
Kaaccnpukanus 1. Kucnotsl 1 ux cBovicTBa. KHCIOTHI KaK AJICKTPOIUTHI, HX KJIACCH(DUKAIIUS IO Pa3IHYHBIM IPU3HAKAM. XUMUYECKUE CBOMCTBA
HEOPraHM4ecKUX KHCIIOT B CBETE TEOPHH DIIEKTPOINTHIECKOH Anccormanui. OCoOEHHOCTH B3aUMOICHCTBHSI KOHIIGHTPUPOBAHHOM CEpHON 1
COeIMHEHMI M UX CBOMCTBA | a30THOH KUCIOT ¢ MeTasiaMi. OCHOBHBIE CIIOCOOBI MOJTYYEHUsI KHCIIOTHI.
2. OcHoBaHMsl M WX cBoicTBa. OCHOBAaHUWS KakK SJEKTPOJIUTHI, MX KIIACCU(HKANMWS IO PA3IMYHbIM HpPU3HAKaM. XUMHUYECKHE
CBOWMCTBA OCHOBAHMI B CBETE TEOPUHU DJIEKTPOIUTHUECKON aucconuanuu. PasnoikeHHe HEpacTBOPUMBIX B BOJE OCHOBAHUIL. 12

OCHOBHBIE CITOCOOBI TIOJTYYEHUS] OCHOBAHHH.

3. Conu u ux coictBa. Conu Kak 31eKTponuThl. COlM CpeHue, KUCIbIE U OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEH B CBETE
TEOPUH AIEKTPOIUTUUECKOH muccormaruu. CriocoObl MOTyYCHHS COTCH.

4. Tuaponus conen.

5. Oxkcumpl u ux cBoiictBa. CoseoOpa3yromnie U Heconeoopasyrone okcuasl. OCHOBHBIC, aM(OTEPHBIC U KHCIOTHBIC OKCHJIBL.
3aBHCHMOCTh XapaKTepa OKCHJIAa OT CTENEHU OKHCIIEHHs 00pa3yrolero ero Merajuia. XMMHUIecKne CBOMCTBA OKcuioB. [lomydenue




OKCHJIOB.
B ToM uncie, npakTHYeCKUX 3aHATHI H 1a00PATOPHBIX padoT 6
[paktiueckoe 3ansTre: «VcnbITanue pacTBOPOB KUCIOT MHANKATOpaMy. B3auMoselicTBre METayuIoB € KHCIOTaMHU. )
B3anmMoneiicTBue KUCIIOT ¢ OKCHAAMH METaJUIOB. B3anMo/elicTBre KUCIOT C OCHOBaHUAMHU. B3anMoelicTBHE KUCIOT C COJIIMUY.
IIpakTnyeckoe 3anarue: «VcmnplTaHue pacTBOPOB Ileno4el MHAMKaTopaMu. B3auMoneiicTBue menoueil ¢ consamu. Paznoxenue 5
HEpPacTBOPUMBIX OCHOBAHHID).
IIpakTnyeckoe 3ansTHE: «B3aumopelictBue coneil ¢ Metamnamu. B3ammopelictBue comeil npyr ¢ apyroM. I'maponus coneit 5
Pa3IMYHOTO THUIIAY.
CamocTosiTenbHasi padoTa 00y4al0IUXCH -
Tema 1.6. Cosepsxanue yueOHOr0 MaTepuajia OK 4-7; OK 9.
XuMH4YecKHe peakuun 1. Kinaccuguxanmst XMMIYECKUX peakuuil. Peakuuy coemHeHus, pa3ioKeHus1, 3aMeleHns1, ooMeHa. Karamurnaeckne peakimu.
OO0partumble 1 HeOOpaTUMBbIE PEaKIMH. [ OMOreHHbIE ¥ TeTEepOreHHbIE Peakui. JK30TEPMUYECKHE 1 IHOTEPMHUIECKUE PEAKIIIH.
TermnoBoit 3¢ ekt xumuuecknx peakiuid. TepMoXUMUUECKHe YpaBHEHUSL.
2. OKHUCIUTETHHO-BOCCTAHOBUTEIbHBIE peakiyu. CrerneHb okucinenus. OKUCINTeNb 1 BOCCTaHOBIIEHHE. BoccTaHOBHUTEND 1
OKHCIIeHHe. MeToJ1 3JIEKTPOHHOI0 OaaHca Jisl COCTABIICHUs YPaBHEHUH OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIHUH. 12
3. CxopocTh XUMHYECKUX peakiuil. [IoHsITHE 0 CKOPOCTH XUMHUYECKUX PeaKIUi. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIHN OT
pa3nn4HBIX (PaKTOPOB: MPUPOIBI PEarHpYIONINX BEUIECTB, NX KOHIICHTPAIINH, TEMIIEPATYPhl, TOBEPXHOCTH COITPUKOCHOBEHHS 1
HCIONBb30BAHUS KATAJIU3aTOPOB.
4. OOpaTMOCTh XMMHUUECKHX peakiuid. OOpaTrMble 1 HEOOpAaTHUMBbIE peaKInKi. XMMHUYECKOEe PABHOBECHE U CIIOCOOBI €ro
CMEILEHMS.
B ToM uncie, npakTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2
[pakTrueckoe 3aHsTHE: «3aBUCUMOCTH CKOPOCTH B3aMMOZEHCTBUSI COISTHOW KUCIIOTHI C METAJUIAMH OT MX IPHPOJIBL. 3aBUCUMOCTh
CKOpPOCTH B3aUMOJIEUCTBUS LIMHKA C COJITHON KUCIIOTOM OT €€ KOHIEHTpalUu. 3aBUCMOCTb CKOPOCTH B3aUMOAEHCTBUS OKCHA 2
e (I1) ¢ cepHOIT KHCITOTON OT TEMITEPATyPhD».
CamocTosiTenbHasi padoTa 00y4al0IUXCs -
Tema 1.7. Conepsxanue yueOHOr0 MaTepuajia OK 4-7; OK 9,
MeTa/Ibl ¥ HEeMETALIbI 1. Merautel. OcoO€HHOCTH CTPOCHUS aTOMOB M KpHcTaiuioB. du3nyeckue cBoicTBa MerauioB. Kitaccudukarys MeTanioB 1o
pa3IMYHBIM NpHU3HAKaM. XMMHYECKHE CBOWCTBA METAIIOB. DJIEKTPOXMMHUYUECKHHN Psijl HATIPSDKEHUH MeTauioB. MeTasoTepMust.
2. Obmwe criocoOwl nomydenust MetaiioB. [Tonsitue o metamnypruu. [Tupomeranmyprus, THIPOMETAIUTYPrUsl 1 14
anekTpoMeraityprus. CriiaBbl YepHbIE U IBETHBIE.
3. Hemeramasl. OcoOEHHOCTH CTpOEHHsI aTOMOB. HeMeTanisl — NpocThie BellecTBa. 3aBUCUMOCTD CBOMCTB T'aJIOT€HOB OT UX
TIOJIO’KEHMS B TIEPUOAMYECKOH crcTeMe. OKUCITUTENbHbIE U BOCCTAHOBUTENILHBIE CBOWCTBAa HEMETAJIJIOB B 3aBUCUMOCTH OT UX
TIOJIO’KEHHMSI B PSIY DIIEKTPOOTPUIATEIEHOCTH.
B ToM uncie, npakTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 2
[Tpakriueckoe 3anstre: «llomydenue, coOupaHue U pacrio3HaBaHUE T'a30BY. 2
CamocTosiTeibHasi padoTa 00y4al0IUXCs -
Pazoen 2. Opzanuueckasn xumus 40
Tema 2.1. Conep:xanue y4eOHOI0 MaTepuaJia OK 4-7; OK 9.
OcHOBHBIE TIOHATHS 1. IIpenmer oprannveckoit xumuu. [Ipupo/HbIe, HCKYCCTBEHHBIE M CHHTETHYECKHE OpraHndeckue Bemecrsa. CpaBHeHHe
OpPraHUYecKoi XUMHUH U OpPraHUYeCKUX BENIECTB C HEOPraHMYECKUMH. 6

TEOPUH CTPOEHHUS
OpPraHu4ecKHuX coeTUuHeHM

2. BaneHTHOCTB. XMMUYECKOE CTPOCHHUEC KaK MOPATOK COCANMHCHN S aTOMOB B MOJICKYJIBI 11O BAJICHTHOCTH.

3. Teopust ctpoenusi opranuuyeckux coeauHeHudd A. M. BbyrnepoBa. OCHOBHBIE MOJIOKEHHSI TEOPUU XHUMUYECKOIO CTPOEHHUSI.




10

I/I30Mep1/1$1 1 U30MCPEI. XuMu4uecKue (bOpMyJ'H)I 1 MOJCJIN MOJICKYJIT B Opl"aHH‘-IeCKOfI XHUMMHH.

4. Knaccudpukanust opraHudeckux BemiecTB. Kiaccupukaiys BemecTB MO CTPOSHUIO YIVIEPOJHOrO CKelleTa M HaJMYHIo
(yHKIMOHANBHBIX Tpynil. ['omonoru u romonorus. Hauana nomenknatypsl IUPAC.

5. Kunaccudukamms peakuuii B OpraHM4ecKod XHMMHUHM. Peakimu npucoenuHeHUs (TMAPUPOBAHUS, TaJlOT€HUPOBAHMS,
TH/pOTaJOreHUpOBaHMsl, THAparaiuu). Peaknmu oOTHICIUICHUS (JETHAPHPOBAHMUS, JETHAPOrajJoreHUPOBAHMUS, JETrHpaTallin).
Peakiuu 3amenienus. Peakuuu u3omMepusanum.

B ToM umncie, NpaKTHYEeCKUX 3aHATHI M J1a00OPaTOPHBIX padoT

CamocTosiTeibHasi padoTa 00y4aloUXCs

Tema 2.2.
YriaeBogopoasl u ux
TMPUPOTHBIE HCTOYHHKHA

Cosepsxanue yueOHOr0 MaTepuajia

1.AnkaHpl. AJTKaHBI: TOMOJIOTHYECKUN pAaa, K3B0OMEpUA U HOMCHKJIATypa aJIKaHOB. XUMHYECKHE CBOMCTBA aJIKaHOB (MeTaHa, 3TaHa)Z
TOPCHHUEC, 3aMCHICHUC, PA3JIOKCHUC, NICTUIPUPOBAHNC. HpI/IMeHeHI/Ie aJIKaHOB Ha OCHOBE CBOMCTB.

2.AJKEHEI. 3TI/IJ'IeH, €ro MnoJrydeHue (Z[eFI/IZ[pI/IpOBaHI/IeM 9TaHa, Z[eHOJ'II/IMepI/BaHI/Ieﬁ HOJII/I3TI/IHeHa). T'omonornueckuii pAan,
Hn30MEpuA, HOMCHKJIaTypa aJIKCHOB. XUMHUECKUE CBOMCTBA dTUJICHA: TOpEHUEC, KAYECCTBCHHBIC PCAKIIUN (O6eCHBe‘H/IBaHI/Ie 6p0MHOI>i
BOJIbI 1 PaCTBOpA NCPMaHTaHATa KaJ'II/IH), ruaparanus, noJuMepu3anus. HpI/IMeHeHI/Ie JTHJIEHA HA OCHOBE CBOMCTB.

3. luens! u kayuyku. [IoHATHE O TMEHAX KaK YrI€BOAOPOAAX C ABYMS ABOMHBIMU CBA3SIMU. CONpsKEHHbIE JUEHBl. XUMHUYECKHE
cBolicTBa Oyraauena-1,3 u n3onpena: odecrBeynBaHNEe OPOMHOM BOJIBI M IOJIMMEPH3ALS B KaydyKu. HaTypanbHbIl 1
CHUHTETHUYECKUE KayuyKU. Pesuna.

4.Anxunbl. AneTiiicH. XUMHYECKHE CBOMCTBA alleTHIICHA: TOpEHUE, 00eCIBEYMBaHIE OPOMHOW BOJIBI, TIPUCOCTHHCHHUI
XJIOPOBO/IOPO/IA U rujpaTaiys. [I[pumeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MeskkiiaccoBasi H30MEpHsl C aJIKaIMeHaMU.

5. Apensl. benzon. Xumudeckue cBoiicTBa O€H30I1a: TOPEHHE, PEaKIMU 3aMellleHns (rajJoreHnpoBanue, HuTpoBanue). [Ipumenenue
OeH30/1a Ha OCHOBE CBOUCTB.

6. HpI/IpOI[HI)Ie HUCTOYHUKU YIJICBOAOPOI0B. HpI/IpOZ[HHﬁ ra3: COCTaB, MPUMCHCHHUC B Ka4YCCTBC TOIJIMBA.

7. Hedb. CoctaB u nepepaborka Heprr. [leperonka Hedrr. Hedprenpomykrer.

12

B ToM uncie, npakTHYeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT

CamocTosiTenbHasi padoTa 00y4al0IUXCH

OK 4-7; OK 9,

Tema 2.3.
Kucaoponconep:xamme
OpPraHnvYeCckKkre COeANHCHHUA

Cojep:xanue yueOHOr0 MaTepuajia

1. CHI/IpTH. HonyquI/Ie 9TaHOJIa 6pO)KeHI/IeM TJIFOKO3bI U FPIZ[paTaHPIeﬁ OTUJICHA. FI/IZ[pOKCI/IJ'H)HaH rpynia Kak (l)yHKHI/IOHaJ'H)HaH.
IlonsTue o OpEeACIIbHBIX OHOATOMHBIX CITUPTaXx. XUMUYECKHEe CBOMCTBA 3TaHOMA! B3aHMOZ[eI>iCTBPIe C HaTpHUEM, 06pa3OBaHI/Ie
MPOCTHIX U CIIOKHBIX 3(1)I/IpOB, OKHCJICHHUC B aJIbACTU. HpI/IMeHeHI/Ie JTaHOJIa HA OCHOBE CBOMCTB. AJ'IKOFOJ'II/BM, €ro NoCICACTBUs
JUIA OpraHrn3Ma 4€JIOBCKa U MPCAYIPCIKACHUC.

2. I'unepuH Kak mpecTaBuTellb MHOIOAaTOMHBIX CIUPTOB. KauecTBeHHast peakiiysi Ha MHOTOaTOMHBIE criupThl. [IpuMenenne
[JIMLEPHUHA.

3. Oenon. Ousnveckue U XUMHICCKAE CBOMCTBA (eHoa. B3auMHOE BIMSIHAE aTOMOB B MOJICKYITe (heHOJIA: B3aUMOJICHCTBHUE C
THJIPOKCHJIOM HaTpHs M a30THOM Kucioroi. [Ipumenenne geHomaa Ha OCHOBE CBOWMCTB.

4. Anpnerunpl. [lorstue 00 anpaerunax. AJbIerUaHAs TPYINa Kak GyHKIIHOHAIbHAS. DOopMabICT T ¥ €r0 CBOMCTBA: OKHCICHUE
B COOTBETCTBYIOIILYIO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI ciUpT. [lonydeHne anbaeruaoB OKUCIEHUEM
COOTBETCTBYIONIMX CIUPTOB. [IpuMeHeHue hopmMabaernia Ha OCHOBE €0 CBOMCTB.

5. Kap6onossie kucinotsl. [ToHsiTre 0 kapOoHOBBIX KHciIoTax. KapOokcuibpHas rpynmna Kak (yHKIMOHaIbHas. ['oMomornaeckuii psiy
TIPE/ICNIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [TomydeHne kapOOHOBBIX KHCIIOT OKHUCIICHHEM aJIbJIeTHI0B. XUMHYECKUE
CBOMCTBA YKCYCHOH KHCIIOTBI: OOII[MEe CBOMCTBA C MUHEPAILHBIMH KUCIOTaMU M peakiys srepudukanun. [IpuMeHenrne ykcycHO
KHCJIOTHI HA OCHOBE CBOMCTB. BhICIINE KMPHBIE KUCIOTHI Ha MPUMEpEe NaJIbMUTHHOBOHN U CTEAPHHOBOM.

6. Ciioxxnble 2¢upsbl 1 sxupsl. [lomydenne cnoxHbIX 3QUpoB peakimei srepupukanm. CaoxHble 3PUPHI B IPUPOJIE, X 3HAUCHHUE.

12

OK 4-7; OK 9.
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[TpumeHeHne CIOKHBIX 3(UPOB HA OCHOBE CBOMCTB.

7. XKupsl kak cnoxsble 3¢upsl. Kiaccudukaryst :upoB. XUMHIECKHE CBOHCTBA )KUPOB: THAPOJIU3 ¥ THAPUPOBAHHE SKUJIKHX
#upoB. [IprMeHeHne )XUpoB Ha OCHOBE CBOMCTB. Mbuia.

8. YrieBombl. YIieBobl, X KiaccH(UKAIMs: MOHOCaxapH/bl (TI0K03a, HpyKTOo3a), Iucaxapubl (caxapo3a) U Moucaxapubl
(KpaxMaJl ¥ [eJUTI0N03a).

9. I'moko3a — BEIECTBO C Z[BOfICTBeHHOfI (byHKHI/Ieﬁ — aJIbACTUAOCIINPT. XUMHUECKHE CBOMCTBA IIIOKO3bI: OKUCJICHUE B
TJIFKOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHUC B COp6I/IT, CITMPTOBOC 6pO)KeHI/Ie. HpI/IMeHeHI/Ie TJTFOKO3bI HA OCHOBE CBOMCTB.

10. 3nauenue YIj€eBOJ0B B JKHBOI IpUpoOaC 1 KU3HU YCIIOBCKA. IlonsiTue o PCaKiuAX MOJIUKOHACHCAIIUU U TUAPOJIN3a Ha MPUMEPE
B3aHMOHpeBpaH.IeHPII>i: TJIFOKO3a O- NMOoJIMCaxapu.

B ToM uncie, npakKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 4

[paktrueckoe 3aHsTHE: «PacTBOpeHne rimieprHa B BoJe U B3auMoielicTere ¢ ruapokcuaom meau (I1). CoiictBa ykcycHoM >

KHCJIOTBI, OOMINE CO CBOMCTBAMHU MUHEPAJIBHBIX KHCIOTY.

[IpakTrueckoe 3aHsTHE: «B3anMoelicTBHE IIIOKO3BI M caxapo3bl ¢ rujpokcnaom Meau (11). KauecTBeHHas peakuusi Ha Kpaxmain). 2

CamocTosiTenbHasi padoTa 00y4al0UXCs -
Tema 2.4. Conep:xanue y4eOHOI0 MaTepHaia OK 4-7; OK 9;
AszoTcoaepxanne 1. Amunsl. [Tonstre 00 aMuHax. Anudarndeckue aMUHbI, UX KJIACCU(HUKALUS 1 HOMEHKIIATYpa. AHWIMH KaK OpraHHuecKoe
OpraHM4ecKHe COeIMHeHNsi. | ocHoBaHue. [loayueHne anmimHa u3 HUTpoOeH3oia. [IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.
IMonumepsl 2. AMHMHOKHUCIIOTBI. AMHUHOKHCIIOTBI KaKk aM{oTepHble () yHKIIMOHAIbHBIE OPraHNYECKHe COeTMHEHHsI. XMMUUECKHIE CBOWCTBA

AMHHOKHCIIOT: B3aUMOJICHCTBHE C IET0YaMH, KHCIOTaMH U IPYT € IpYroM (peaknust MoiukoHaeHcanuy). [lentuanas cBs3b u

nonunenTtusl. [IpuMeHeHne aMHUHOKHCIOT Ha OCHOBE CBOMCTB. 10

3. benku. [lepBuuHast, BropiyHasi, TpETHYHAsI CTPYKTYPBI O€IKOB. XMMHYECKHE CBOMCTBA OCIIKOB: TOpEHNUE, IeHaTypalys,

THJIpOJIN3, IIBETHBIE peakiu. bronornyeckne QyHKIMM OEIKOB.

4. IMonumepsl. benku u nonucaxapuibl Kak OMOMOIUMEPBHI.

5. [Mnactmaccel. IlonyueHne noaMMepoB peakiuyeil moaumMepu3aiy U NOJINKOHAeHCalluu. TepMOoIIacTU4HbIe U TEPMOPEAKTUBHbBIE

miactMmaccsl. [IpencraBurenu niaacTMacc.

6. BonokHa, ux knaccudukarys. [Tomydyenne BogokoH. OTenbHbIe MPEJICTABUTENN XUMHUUECKUX BOJIOKOH.

B ToM uncie, NpaKTHYEeCKUX 3aHATHI M J1a0OPaTOPHBIX padoT 6

[paktrueckoe 3ansTue: «PacTBopenne OenmkoB B Boje. OOHapyxeHHe OeKOB B MOJIOKE U MSICHOM OynboHe. [leHaTypanus 5

pacTBopa OesnKa KypHHOTrO siilia CHUPTOM, PACTBOPAMH COJICH TSDKENIBIX METAJUIOB M ITPU HarpeBaHHUN)

[IpakTrueckoe 3ansTre: «PeleHne SKCIIepUMEHTATIBHBIX 3a/]a4 Ha HICHTH(UKAIMIO OPTAHUYECKUX COCJIMHEHUI 2

IIpakTHyeckoe 3aHsaTHE: «Pacno3HaBaHUe MIACTMACC U BOJIOKOHY. 2

CamocTosiTeibHasi padoTa 00y4al0IUXCH -
KypcoBoii npoekT (padoTa) - He IpeTyCMOTPEH y4eOHbBIM INITaHOM - -
CamocTosiTesibHasi yueOHas pa6oTa 00y4yaonierocsi Hai KYpcoBbIM NpoeKToM (PadoToii)- He IPeyCMOTPEHO YUeOHBIM TIIAHOM - -
IIpoMe:kyTOUHASI aTTEeCTALUS 2

Bcero:

114
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI YUEBHOM JUCIIUILIVHBI

3.1. [las peaau3anuu NpPOrpaMMmbl y4eOHOH JMCHMUIIMHBI JOJKHbI  OBITH
NMpeayCMOTPEHBI cileyIolie creluaabHble MoMeleHn:

JlabGoparopus «Xumum», ocHaIeHHas o0opyAoBaHUEM: paboyee MECTO MPEenoaaBaTeNsl u
CTY/ICHTOB, KOMIUIEKT Y4e€OHO-METOJMYECKON JOKyMEHTAIUW; TEXHUYECKUMHU CpPEICTBAMU
oOyueHusi: HOyTOYK.

Y4eOHplil KaOMHET OCHAIIEH Il OOydYarolUXCsl C pPa3IMYHBIMM BUIAMH OrpPaHUYECHHH
30pOBBSl (HApYIICHHUS 3pEHUs, CIyXa, HEPBHO — IICUXUYECKHE HAPYIICHHs, COMATHYCCKHE
3a00JieBaHMUs).

g cna®oBuIsAmIKMX OOydaromuxcsi B y4eOHOM ayAUTOPUHM IMPEAYCMOTpPEHa BO3MOXHOCTH
MIPOCMOTpa yIaJICHHBIX 0OBEKTOB (HANpUMep, TEKCTa Ha JIOCKE WIIH cllaiiia Ha SKpaHe).

OOyueHne JWIl ¢ HApYIICHUSAMH CIIyXa TPEAINOoJaracT HCIOJIb30BaHHE MYJIbTHMEIUIHHBIX
CPEACTB M JPYTUX TEXHHUYECKUX CPEICTB MpHeMa-Tiepenadn yueOHOH MHPOpPMAUU B JOCTYITHBIX
dhopmax.

3.2. UudopmanmoHHoe o0ecriedyeHHue peajin3alui NporpaMmmbl

Jnst peanu3anuy mporpaMMbl OMOIMOTEYHBIH (OHA TOJHKEH UMETh IeYaTHBIC U AIICKTPOHHBIE
oOpa3zoBarenbHble W HWH(QOPMAIMOHHBIE PECYPCHI, PEKOMEHAyeMbIe ISl HWCIOJB30BAaHHUS B
o0pa3oBaTebHOM TTpoIIecce:

3.2.1. [leyaTHble U3TaAHUS
1.I'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A., lopodeeBa H.M.IIpaktukym: yue6. mocodue
JUTSL CTYZ. YIpeKJIeHu cper. mpod. oopazoBanus. — M., 2017.
2. T'abpuensia O.C, JIpicoa I'.I'. Xumus. TecTsl, 3amaun 1 ynpaxHeHus: yae0. mocoOue ajs CTy/I.
yupexJieHu# cpesl. npod. odpazosanusa. — M., 2017.

3.2.2. Dy1eKTPOHHBbIE H3aHUS (3JIeKTPOHHBbIE PecypPChl)

. www.pvg.mk.ru(osmmnuana «Ilokopu BopoOseBbI TOphI»).
. www.hemi.wallst.ru(O6pa3oBaTenbHblil CAlT AJIs1 IKOJIbHUKOB «XUMUAN).
. www.alhimikov.net(O6pa3zoBaTenbHblii CAalT JUIs IKOJIBHUKOB).
. www.chem.msu.su(2QnekrpoHHast OnGINOTEKA IO XUMHH).
. www.enauki.ru(uHTepHeT-u31aHue 171 yuureneil «EctecTBeHHbIE HAYKHU»).
. www. Iseptember.ru(metoinueckas razera «llepBoe ceHTIOPs»).
. www.hvsh.ru(kypran «Xumus B HIKOJIER).
. www.hij.ru(xypHan «XuMHS U )KU3HBY).
9. www. chemistry-chemists. com(3;1€KTpOHHBIN KypHaJI «XUMHKU U XUMUS»
10. I'abpuensu O.C., OctpoymoB N.I'. Xumust aiis npodeccuii U crienuanrbHOCTENH TEXHUUECKOTO
npodus: y4eOHUK IS CTYI. yUpexaeHui cpen. npod. oopazoanusi. — M., U3garenbckuit ieHTp
«Axagemusa», 2017.
11. I'abpuensu O.C, OctpoymoB WN.T'., Octpoymosa E.E. u ap. Xumus mis npodeccuii u crienu-
ATHHOCTEH €CTECTBEHHO-HAYYHOTO PO(HIIs: YIeOHUK I CTYA. YUpexaeHuM cpea. nmpod. odpazo-
BaHus. — M., 3natenbckuii neHTp «Akagemus», 2017.

3.2.3. JlonoJiHUTeIbHbIE HCTOYHUKH (TP HEOOXOAUMOCTH)

03NN KW~



4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JUCHUTLIAHBI
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PesynbTaTsl 00y4yeHus

Kpurtepun ouenkn

MeToanl OIEHKH

IlepeyeHb 3HAHUIA, 0CBAHBAEMBIX B PAMKAX TUCIATLIHHBI
JIn4HOCTHBIE:

- TOTOBHOCTb K TIPOJIOJDKCHUIO 00pa30BaHUS U TOBBIMICHUS KBATA(UKAIIH
B Uu30paHHOW TPOQPECCHOHATBHON JEATEIBHOCTH H  OOBEKTUBHOE
OCO3HaHHE POJIM XMMUYECKUX KOMIIETEHIUH B 3TOM

MeTtanpeaMeTHsble:

- WUCIIOJIb30BAaHME Pa3IMYHBIX BUJIOB MO3HABATENFHOM AEATEIBHOCTH M
OCHOBHBIX  WHTEIUICKTyalbHBIX  orepanuid  (IOCTAaHOBKM  3aJlauw,
(hopMynMpOBaHMS THUIOTE3, aHAIN3a M CHHTE3a, CpaBHEHMs, 00O0O0IIeHNs,
CHUCTEMATH3AIMH, BBIABICHUS NPUYUHHO-CIICJICTBCHHBIX CBS3CH, ITOHMCKa
aHaJoroB, (OPMYJIMPOBaHHS BBIBOJOB) JUIs PpEIICHUS IIOCTaBJICHHOW
3aJauyd, IPUMEHEHHE OCHOBHBIX METOJIOB ITO3HaHMs (HaONoaeHws,
HAyYHOT'O AKCIIEPUMEHTA) ISl M3Y4EHUSI PA3TUYHBIX CTOPOH XUMHUYECKUX
00BEKTOB M MPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOIMMOCTH CTaj-
KHBaThCS B IPOQecCHOHaNbHOI chepe.

IpeameTHbIe:

- c(hOpMHPOBAHHOCTH IPEJCTABICHUH O MECTE€ XUMHU B COBPEMEHHOMN
HAyYHON KapTHHE MHUpPA; TOHWMAHUEC pPOJM XUMHH B (DOpMUpOBaHHU
Kpyroszopa 1 (yHKIMOHAJIHHOW TI'pPAaMOTHOCTH 4YeNIOBEKa JUISl DPEIICHHs
MIPAaKTHYECKUX 3a]1ay;

- c(OpPMHUPOBAHHOCTH COOCTBEHHOM TO3WIMM 110 OTHOIIEHHIO K
XUMHYECKON HH(POPMAITUH, TIOTYJaeMOI U3 Pa3HBIX HCTOYHUKOB.

Kpumepuu ouenku ycmnozo onpoca:

Ornenka S(oranyno): CTyAEHT AOJKEH IIyOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTB 10 U3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €Cii 00y4aroIuiCs MOITHO
OCBOMIT y4eOHBIH MaTepral, 1o popMe U U3JI0KEHUS] OTBETA UMEIOT
OT/EJIbHBIE HETOYHOCTH, HEKOTOPBIE MOJJOTYETHI U 3aMEYaHUsL.

Orenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJaronuics
00Hapy)KMBaeT 3HaHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTBIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOMOJHUTEIbHbIE BOITPOCHL.

OreHka 2(Hey/10BJIETBOPUTENbHO): CTaBUTCS, €CIM 00YyJaroIUiCs UMEeT
pa3po3HeHHbIe OecCUCTEMHBIE 3HAHUS, HCKAa)KaeT CMBICI OCHOBHBIX
TIOHSTHH, HEBEPHO OTBEYAET Ha BOIIPOCHL.

Kpumepuu ouenku mecmupoganusn:

Ornenka S(0Tan4HO):

100-80% npaBUIBLHBIX OTBETOB

Orenka 4(xopouio):

79-69% mnpaBUIIBHBIX OTBETOB

Orenka 3 (yIOBJIETBOPUTEIHLHO):

68-50% mpaBUIILHBIX OTBETOB

OrieHka 2(HEYI0BJIECTBOPUTENEHO):

meHee 50 % mpaBUIIbHBIX OTBETOB

Kpumepuu ouenxu ougppepenyuposannozo 3auema:

Ornenka S(oranyno): CTyAEHT AOJKEH IIYOOKO U YeTKO BIIAJIETh
yueOHBIM MaTepHaIoM IO 33JaHHBIM TeMaM. COCTaBUTB IO U3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Ornenka 4(xopomio): CTaBUTCS B TOM CITydae, €Cii 00y4aroIuics MOITHO
OCBOMII y4eOHBIH MaTepral, o GopMe U U3JI0KEHUS] OTBETA UMEIOT
OT/EJIbHBIE HETOYHOCTH, HEKOTOPBIE MOJJOTYETHI U 3aMEYaHUsL.

Ornenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJarouics
00Hapy)KMBaeT 3HaHUE U TIOHUMAaHNE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHIO, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOTOIHUTEIBHbIE BOITPOCHL.

Orenka 2(Heya0oBIeTBOpUTENEHO): CTaBUTCS, €CIIN 00YJarONIHICS HMEET

OrieHka pe3ynbpTaTa
YCTHOTO OMpoca

OreHka pe3yiabTaToB
TECTUPOBAHUS

OueHka pe3ynbraTa
nmuddepeHpoBaHHOTO
3ageTa.
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Pa3pO3HCHHLIC OeccrcTeMHbBIE 3HaHUs, HCKa>XXacT CMBbICJI OCHOBHBIX
HOHHTHﬁ, HCBCPHO OTBCYACT HA BONPOCHI

IlepeyeHb yMeHUii, OCBaMBaeMbIX B PAMKaX JIMCUHUILIMHbI
JInmaHocTHBIE:

- YYyBCTBO TOpPJIOCTM M YBaXKEHUS K MCTOPUM U JOCTHIKEHUSIM
OTEUECTBEHHOM XMMHUYECKOM HAYKH; XMMHUYECKH TPaMOTHOE MOBEJECHUE B
MPOPECCHOHATBHON JICATENIBHOCTH W B OBITYy TNpH OOpameHud ¢
XUMHUYECKUMHU BELIECTBAMU, MaTepHallaMU U TPOIIECCaMU;

- TOTOBHOCTb K TIPOJIOJDKCHUIO 00pa30BaHUS U TOBBIMICHUS KBATA(UKAIIH

B u30paHHOH mpodeccCHOHaIbHOW JEATENBHOCTH U OOBEKTHBHOE
OCO3HaHHE POJI XMMHUUECKUX KOMIIETEHIIUH B 3TOM.
MeTtanpeaMeTHsble:

- WCTOJIb30BAHUC PA3TMYHBIX HUCTOYHHWKOB ISl TONYUCHHS XUMHYCCKOMN
WHPOPMAIIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JIOCTHXKCHUS
XOpOIIUX PEe3yIbTATOB B MPOeCCHOHATBHOI cepe.

MpeameTtHbIe:

- BIIAQJICHUEC OCHOBOITOJIATAOIIMMU XUMHUYCCKUMHU ITOHATUSIMHU, TCOPHUSIMHU,
3aKOHAMH M 3aKOHOMEPHOCTSMH; YBEPEHHOE ITOJIb30BAHUE XUMHUYECKOU
TEPMUHOJIOTHEN U CUMBOJIUKOM;

- BJIaJICHUEC OCHOBHBIMH METOJJAMH HAYYHOT'O TTO3HAHUSI, UCTIOIB3YEMBIMU B
XUMHU: HAOJIOJICHUEM, OIMCAHUEM, W3MEPCHUEM, JKCIICPUMEHTOM;
yMeHHue 00pabaThIBaTh, OOBSACHATH PE3YNIBTATHI MPOBEJACHHBIX OIBITOB H
JIENIaTh BBIBOJIBI, TOTOBHOCTh U CIIOCOOHOCTH NMPUMEHSITH METOBI ITO3HAHUS
TIPH PEUICHUHU MPAKTHUCCKUX 3a]1aY;

- CcOpPMHPOBAHHOCTH YMEHHS JaBaTh KOJMYCCTBCHHBIC OIICHKH W
MIPOU3BOUTH PACUETHI [0 XUMHYCCKIM (DOpMynaM U ypaBHEHUSM;

- BJIQJICHUEC MIPABHJIAMH TEXHUKH OC30MTACHOCTH MPU UCIIONB30BaHUU
XUMHUYECKHUX BEIECTB.

Kpumepuu oyenxu pezynomamog npakmuyueckoii pabomaot :

OrieHka 5 (OTaMYHO): paboTa BHIMIOIHEHA B IIOJTHOM 00BEME C
COOJTIO/IEHHUEM TI0CIIEZI0BATENBHOCTH ACHCTBUI, B OTBETE MPABUIIBHO U
aKKypaTHO BBITIOJIHEHBI BCE 3aIMCH, B HAIMYNH aHAJIN3 OIIMOOK.

Orenka 4 (xopomro): CTaBUTCS B TOM CIIy4ae, €Clid eCTh OTAEIbHbIE
HETOYHOCTH, HEKOTOPbIE IOAOTYETHI M 3aMedaHus (2-3 HETOUHOCTH B
HAJIMYWN).

Ornenka 3 (yaoBnerBopuTenbHo): CTaBUTCS €ciy, IpakTHdecKas pabora
BBINOJHEHA B 00beMe 1-2 3aaHuid, FOT apryMEeHTBI OTBETOB.

Orenka 2 (Hey/1oBIeTBOPUTENEHO): CTaBUTCS, €CIIM 00yJatonuiics
WCKa)KaeT CMBICII OCHOBHBIX TIOHATHH, HEBEPHO OTBEYAET Ha MMCbMEHHO
Ha BOIIPOCHL.

Kpumepuu ouenxu ougpepenyuposannozo 3auema:

Ornenka S (ormyuno): CTYIEHT T0IKEH TIIyOO0KO U YETKO BIIAJETh
yueOHBIM MaTepHajIoM 110 331aHHEIM TeMaM. COCTaBUTD IO H3JIaraeMoMy
BOIPOCY, YETKUI OTBET, OTBETUTH Ha BOIIPOCHL.

Orenka 4 (xopomio): CTaBUTCS B TOM CIIydae, €ClId 00yJaroluics! TOJTHO
OCBOMII Y4eOHBIH MaTepral, o popMe U U3JIOKEHUS] OTBETA HMEIOT
OT/EJIbHBIE HETOYHOCTH, HEKOTOPBIE MOJJOTYETHI U 3aMEYaHUsL.

Ornenka 3 (ynoBieTBopuTenbHo): CTaBUTCS €Iy, 00yJarouics
00Hapy)KMBaeT 3HAHUE U TIOHUMAaHNUE OCHOBHBIX MOJIOKEHNH yueOHOro
MaTepHana, HO M3JIaraeT ero He MOJIHOCTHI0, HE ITOCIIeI0BaTeIbHO, He
OTBEYaeT Ha JOTOIHUTEIBHbIE BOITPOCHL.

Orenka 2 (Hey/1oBIeTBOPHUTENEHO): CTaBUTCS, €CIIM 00yJatouics UMeeT
pa3po3HeHHbIe OecCHCTEMHbIE 3HAHUS, HCKa)KaeT CMBICT OCHOBHBIX
TIOHSITHI, HEBEPHO OTBEYAET Ha BOIPOCEHI

Onenka pe3yabTaToB
MIPAaKTHYECKOH PabOTHI

OueHka pe3ynbraTa
nmuddepeHpoBaHHOTO
3ageTa.
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JIist  OCyIIECTBICHUS MEpPONPHUSATHH HWTOTOBOM  arrectanuu wHBAIHAOB W Jymn ¢ OB3
MPUMEHSIOTCS  (OHABI OLIEHOYHBIX CPEJICTB, aJalTUPOBAaHHBbIE Ui TaKUX OOYydYalOIIUXCS U
MO3BOJISIFOIIME OLEHUTh JOCTHM)KEHME MMM 3alUIAHUPOBAHHBIX B OCHOBHOM IpoQeccrOoHaIbHOM
o0pa3oBaTeIbHOM MporpaMMe pe3ysbTaToB OOY4YeHHMs] U YpOBE€Hb CQOPMHUPOBAHHOCTH BCEX
3asIBJICHHBIX KOMIIETEHIIHH.

C uenwio onpeneneHns 0cCOOCHHOCTEN BOCTPHUATHS oOydaromuxcs HHBaM 0B 1 jmi ¢ OB3 u
UX TOTOBHOCTM K OCBOEHHIO y4eOHOro Marepuasa IMpeayCMOTPEH BXOAHOM KOHTpOJIb B (opme
TECTUPOBAHUS.

Texymuif KOHTPOJIb YCHEBAEMOCTH OCYILECTBISETCS IMPENoJIaBaTeIsIMU B COOTBETCTBHH C
pa3paboTaHHBIM KOMIUIEKTOM OLIEHOYHBIX CPEACTB MO Y4eOHON IMCUUIUIMHE, aJalTUPOBAHHBIM K
0COOBIM MOTPEOHOCTSIM CTYJIEHTOB MHBaIUIO0B U Jul ¢ OB3, B npoiiecce npoBeaeHMs MPaKTUYECKUX
3aHATUA W J1a0OpaTOpPHBIX pabOT, a TaKXKE BBINOJHEHHS HMHIUMBUIYAIbHBIX pabOT M JOMAIIHUX
3aJlaHul, B p&KUME TPEHHUPOBOYHOTO TECTUPOBAHUS B LIEJSAX MMOTYY€HUS UHPOPMALMH O BBIIIOJIHEHUHT
oOyuaeMbIM TpeOyeMbIX JEHCTBUN B Ipolecce y4eOHON NesSTeNIbHOCTH; MPAaBUJIbHOCTH BBINOJTHEHUS
TpeOyeMbIX JIeHCTBUN; COOTBETCTBUU (OPMBI ACUCTBHUS JAHHOMY »3Tally YCBOEHHS Y4eOHOTO
Marepuaina;  (GopMuUpOBaHMM  JACUCTBUS C  JOJDKHOM  Mepoil  00OOIIEHUs,  OCBOCHHUSA
(aBTOMATH3UPOBAHHOCTH, OBICTPOTHI BBHINOJHEHUS U Jp.). B 00yd4eHHM HCHONB3YIOTCS KapThl
WHIMBUAYAIbHBIX 3aIaHUN (U T.10.).

®dopma mpoBeJEHHS MPOMEXKYTOYHOM aTTecTaluu Ajs CTYJEHTOB-MHBaiIuaoB u jun ¢ OB3
YCTAHABJIMBAETCA C YYETOM HHAMBHUAYAJIbHBIX ICUXO(PU3NUYECKHX OCOOEHHOCTEH (MHCbMEHHOE
TECTUPOBAHUE, KOMIIBIOTEPHOE TECTUpPOBaHME U T.1.). IIpn HEOOXOOMMOCTH MHBaJIWAaM U JIMLAM C
OB3 npenocrapiseTcs: JONOJHUTENLHOE BpeMs Ul TOJATOTOBKHY OTBETA HA 3aUeTe UM IK3aMEHE.

[IpomexyrouHas arrecranus Juisi oOydaromuxcst uHBaiaua0B u il ¢ OB3 no Heo6xoaumocTu
MOXXET MPOBOJUTHCA B HECKOJIBKO ATAroB, (OPMBI U CPOK IMPOBEACHHUS KOTOPBHIX OIpEAesieTcs
MIPETO/IaBaTEeNEM.

B kauecTBe BHEIIHUX SKCIEPTOB MPH MPOBEIECHUU NMPOMEKYTOUHONW aTTeCTalluu O0Y4aromINXCs
nHBayM10B U Jinil ¢ OB3 npuBiekaroTcs npeaceaareb MUKIOBOH KOMUCCUU U (MJIH) TPEToaBaTelb
CMEXHOMN JUCLUILIIUHBIL.
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