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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.11 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuaebnoi mucuuruirabl OY/l.11 Xumus siBiseTcs 4acThio IPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
49.02.01 ®U3BNYECKASA KVJIBTYPA (mpuxa3 MwunoOpHayku Poccum or 11.11.2022 1. Ne
968)"

@dopMHUpOBaHUE Yy CTYAEHTOB IIPEICTABICHUS O XUMUYECKON COCTaBIAIOLIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHPa KaK OCHOBBI NPHUHATHUS PEIICHUHA B )KU3HEHHBIX M MPOHU3BOJICTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOIHON Cpee.

1.2. MecTo y4yeOHOM AMCHUILIMHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.
VYuaeonas gucuummmHa OV 11 Xumus Bxomut B nukin O0meo0pa3oBaTelbHON OTOTOBKH.

1.3. Heau u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHS Y4eOHOM AUCHMIIUHBI.

1) chopmupoBaTh TOHMMAaHHWE 3aKOHOMEPHOCTEH IPOTEKAHHWS XUMHYECKUX IPOIECCOB U
SABJICHHUM B OKpYXKAlOLIeHd Cpeae, LEJIOCTHOM HAay4YHOM KapTHHBI MHpA, B3aWMOCBSI3H U
B3aMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (DOPMyYIBI HEOPraHMYECKHX W OPraHWYECKHX BEIIECTB,
YpaBHEHUS] XUMHUYECKHX PpEaKIUil, OOBSCHATH MX CMBICI, HHTEPIPETHPOBATH PE3YIbTaThI
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TNPOBEIACHMS IPOCTEHIINX XUMHYECKHX OSKCIEPUMEHTAIBHBIX
WCCIICIOBAaHUI C COONIOZICHWEM TpaBHi 0O€30IacHOr0 OOpalleHusi C BeIIeCTBAMH U
naboparopHbIM 000py/IOBaHUEM;

4) pa3BUTh yMEHHMS HCHOJIb30BaTh MH(POPMALMIO XMMHUYECKOIO XapakTepa W3 pa3iIudHbIX
HCTOYHHKOB;

5) chopmMmpoBaTH YMEHHUS IPOTHO3MPOBATH MOCIEICTBHS CBOCH ACATENBHOCTH U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX MTPOIECCOB;

6) chopmMupoBaTh MOHUMAHKUE 3HAYAMOCTHU JOCTHKCHHH XUMUYIECKON HAYKHA U TEXHOJIOTHH JUIS
Pa3BHTHSI COIUAIBHON U MTPOU3BOJACTBEHHOM cep.

B pe3yabTaTre ocBOeHMs YU4eOHOMH AUCHMILINHBI CTYIEHT J0/IKEH 3HATh:
B pe3yibTare 0cBOCHMS Y4eOHON AMCHUILINHBI CTYIEHT J0J7KEH YMETh:

B pe3yabrare ocBoeHHs Y4eOHON JMCHUILIMHBI CTYICHT J0/KEH HMeTh HABBIKH M (HJIH)
OIIBIT IeATEIbHOCTH:

1.4. Pexomenayemoe KOJIM4YeCTBO YACOB HA OCBOCHHUE IPOrPaMMbI YUEOHOMH AUCHUIIUHBI:

O0BeM mporpamMmsbl 72 4acoB, B TOM YHCIE:
ayIUTOPHON yueOHON Harpy3ku oOyudatomierocst 60 dacos;
CaMOCTOSTeNIbHOW paboThl oOy4qaromerocs 12 gacos.



2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIATLINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BUABI y4eOHOI paboThI

Tabnuya 1. Budwsl yuebnoti pabomul no nepuooam oceoerus OOII CIIO ons popmbi 06yuerus -
OUHAs.

B yaelioi paborsa Bcero, Cemectp(-b1)
aK. 4.
2 2

KonrakTnas (aynutopHasi) padora (Bcero) 60 60 | 34
B TOM YHCIIE: - - - - - - -
JeKnuH (€CH MPEAYCMOTPEHO) - - -

B TOM uucie B (pOpMe MPAKTHICCKOH MOITOTOBKH

(ecim IpeTyCMOTPEHO) ) ) )
1abopaTopHEIe 3aHATHA (SCIIH IPEAYCMOTPEHO) - - -

B TOM 4HClIe B (OpME MPAKTHUSCKON TTOATOTOBKH

(ecim IpeyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPETyCMOTPEHO) 60 60 34

B TOM 4YHCJIe B (DOpPME MPAKTHUECCKON MOIOTOBKH

(ecru mpeyCMOTPEHO) ) ) )
CamocTosiTeJIbHAsI padoTa 00yuaronierocs (Bcero) 12 12 4
B TOM YHCIIEC: - - - - - - -

B (hopMe MPaKTUICCKOH MTOATOTOBKH

(ecii IPEYCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIE: - - 18
TIpomesxyrounas arrecraiius B popme: (3ager/aud3ager/ ) 340 | 2x
9K3aMEH)
OO01ast TPYI0EMKOCTh qac 72 72 56

2.2. Temaruueckuii njan u cogep:xkanue yueonoi gucuuminasl OY.11 Xumus

Tabnuya 2. Cooepoicanue oucyuniunvl/MK no eudam yueonot pabomoi

HAUMEHOBAHMUME PA3JEJIA IUCHUITIJINHBI Bux y4e6Hoii
GoTBI* KoJ1-Bo yacos
Conep:xanue pa3aesa (TemMbl) padoTh!
Paznen 1. OcHOBBI cTpPOEHHSI Bel[eCTBA 6
Tewma 1.1.
CrpoeHne aToMOB XUMHYECKHUX DJIEMEHTOB U IPUPOIA XUMHYECKOH IIp 2
CBsA3H

CoBpeMeHHas MOZAETb CTpoeHNs atoMa. CHMBOIMYECKAN A3BIK XUMUU. XUMHYECKUH 3JICMEHT.
OnexkTpoHHast KOHuUrypamus aroma. Kinaccupukanyus XuMHYECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTHI).
BanenTHsle 21eKTpOHBL. BaneHTHOCTE. DIEKTPOHHAS MPUPOIa XUMUIECKOH CBA3H.
DNEeKTPOOTPHIIATENBEHOCTD. BBl XMUMHYIECKOH CBSI3H (KOBaJICHTHAS, HOHHAA, METAJUIMYECKas,
BOJOPOIHAS) U CTOCOOKI ee 00pa3zoBaHUs




Tema 1.1.
CrpoeHue aTOMOB XUMHYECKHX 3JIEMEHTOB U IIPHPOA XHMHYECKOM Ip 2
CBA3U

Pemrenne 3amaHnii Ha UCIIOIB30BAHNE XUMUYECKOM CHMBOIIMKY U Ha3BAHUH COCIUHEHUH 11O
HOMEHKJIaType MEXAYHAPOAHOTO COI03a TEOPETHUECKON M MPUKIATHON XUMUH U TPUBUAIILHBIX
Ha3BaHUH TSI COCTABJICHHS XUMHUYECKHUX (DOPMYIT ABYXaTOMHEIX COCIHHCHUI (OKCHIOB, CYIh(HUIOB,
CUAPHUIOB | T.I1.) U IPYTHX HEOPraHUYESCKUX COCIUHEHHUI OTIENbHBIX KJIaCCOB.

IIpakTrueckue 3aaHus HA YCTAHOBIICHUE CBA3H MEXIY CTPOSHHUEM aTOMOB XMMUYECKHX 2JIEMEHTOB U
MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COEAMHEHUI B COOTBETCTBUH C
nonoxenueM Ileproguyeckoit CUCTEMBL.

Tema 1.2.

o I1 2
[epuonnueckuii 3akon u Tadbnuna [.1. Menzneneesa P

ITepuognyeckas cucrtema xumnueckux 3neMenToB /1. MenaeneeBa. ®u3ndecKuii CMbICI
[Tepuommraeckoro 3akona J.1. MenneneeBa. 3akOHOMEPHOCTH U3MCHEHUS CBOMCTB XUMUIECKHIX
AJIEMEHTOB, 00Pa3yeMbIX HMH MTPOCTBIX M CIOKHBIX BEHISCTB B COOTBETCTBUU C MOJIOKCHUEM
XHUMHYeCKOro 37eMeHTa B [lepuonnueckoii cucreme. MUpPOBO33pEHUECKOE U HAyYHOE 3HAUCHHE
[lepuomnaeckoro 3axona [I.1. Menneneesa. [Ipornossr J[.. MenneneeBa. OTKpBITHE HOBBIX
XHMHYCCKHX 3JIEMCHTOB.

Penienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN Ha XapaKTepU3aIlui0 XUMHUYECKIX
asieMeHTOB «MeTanieckue / HeMETaJUTMYECKUE CBOMCTBA, SJEKTPOOTPHUIATEIIBHOCTD XUMUICCKIX
AIIEMEHTOB B COOTBETCTBUM C UX DIEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B IEPHUOIUYECKON CUCTEME
xumudeckux 3aeMmenToB .M. Menpaeneesar»

Pazgen 2. Xumuueckue peakuuu 6

Tema 2.1. Tunbr XUMHYECKHUX peakIuit ITp 2

Knaccndwkanus 1 THIIBI XUMHYECKAX PEaKIUi C y9acTHeM HeopraHndecKkux BemecTB. CocTaBiueHme
YpaBHEHH peakunii COeNMHCHNUA, Pa3lI0KEHHUs, 3aMEILCHHA, OOMEHA, B T.4. pEaKIHi TOPEHHUS,
OKHCJIEHUSA-BOCCTAHOBJICHHS.

YpaBHEHUA OKHCIEHUA-BOCcCcTaHOBIEHU. CTeneHb okucnenns. OKUCIUTENb M BOCCTAHOBHTEIb.
CocraBneHne 1 ypaBHUBAHNE OKHCIHTETLHO-BOCCTAHOBUTENBHBIX PEAKIIHI METOIOM IEKTPOHHOTO
bananca. OKHCITUTETHLHO-BOCCTAHOBUTENBHBIC PEaKIIUH B IPUPOJIE, TPOM3BOACTBECHHBIX MPOLIECCaX H
KU3HENEATEIbHOCTH OPTaHU3MOB

Tema 2.1. TUIbI XMMIYECKHUX peakIuit IIp 2

KommaectBenHbIe OTHOMICHNS B XUMIH. OCHOBHBIE KOMTMYIECTBEHHBIC 3aKOHBI B XUMHUH M PAcUEThI 110
YPaBHEHHSM XMMHUYECKHX peakiuii. Monib kak eAMHHIA KOJIMYeCcTBa BemecTBa. MomsipHas Macca.
3aKoHBI COXpaHEHHsI MACCHI M SHEPTHH. 3aK0H ABoraapo. MossipHelit 00beM ra3oB. OTHOCHTEIBHAS
MIJIOTHOCTB T'a30B. PacdeTsl Mo ypaBHEHHUAM XUMHYECKUX PEAKIMil C MCTIOIh30BAHNEM MAcChl, 00beMa
(HOpMaJTbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEI[ECTBA

Tema 2.2. DrekTpouTHYSCKast AUCCOHALINAS M HOHHBIH 00MEH IIp 2

Teopus snexkTponuTHIECKO aucconnanu. MoHsl. DIeKTPOIUTHI, HEANEKTPOIHUTHI. Peakiinu HOHHOTO
obmeHa. CocTaBieHHE peaKIHi HOHHOTO OOMEHA MyTEM COCTaBJICHUS UX MOJTHBIX M COKPAIICHHBIX
HMOHHBIX ypaBHEHNH. KHCIIOTHO-0CHOBHBIE peaknuy. 3aJaHNA Ha COCTABIEHUE HOHHBIX peaKIuid

Pazgen 3.CTpoeHue u CBOHCTBA HEOPrAaHUYECKUX BelIeCTB 14

Tema 3.1. Knaccudukaiius, HOMEHKIIATypa U CTPOCHUE

IIp 2
HEOPraHNYECKHUX BEIIECTB

IIpenmer Heopranmueckoi xumun. Kinaccurxanus HeopraHndeckux BemmecTs. [IpocThie U ClIoKHBIE
BemecTBa. OCHOBHBIE KITACCHI CIIOKHBIX BEIMIECTB (OKCHIBI, THAPOKCHIbI, KHCIOTHI, conn). B3anMmocssa3p
HEOPraHHMYCCKUX BEUIECTB. ATperaTHbie COCTOSHUS BenlecTBa. Kpucrammnaeckue u amoppHbie
BelecTBa. THITBI KPHCTAUIMIECKUX PELICTOK (aTOMHAas!, MOJIEKYJISIpHAst, HOHHAsL, METAJLITHYECKast).
3aBUCHMOCTh (PU3NIECKIX CBOMCTB BEIIECTBA OT THIIA KPUCTAIIIMIECKOH PEIIETKH. 3aBHCHMOCTh
XMMUYECKOU aKTUBHOCTH BEILECTB OT BH/Ia XMMHUYECKON CBSA3H U TUIA KPUCTAIUIMYECKOMN PELICTKH.
TIpuunHBl MEHOTOOOpa3Hs BEIIECTB




Tewma 3.1. Knaccudukanms, HOMEHKIATypa U CTPOCHHUE

IIp 2
HEOPraHMYECKHUX BEIECTB

HomenknaTtypa HeOpraHM4eCKUX BEIIECTB: HA3BAHHUE BELIECTBA UCXOMIA U3 MX XUMHYECKOH (hOPMYIIBI
WJTH COCTaBIIEHUE XUMHIECKOH (DOpPMyYITBI MCXOASI U3 Ha3BaHUA BemecTBa o MexayHaporHoi (MIOITAK)
WM TPUBHAIBLHON HOMEHKIIAType.

Pemenne mpaxTndeckux 3agaHni 10 KIaccn(prKanuy, HOMEHKIATYpe U XAMIYECKUM (opMyiam
HEOPTaHWYECKMX BEMIECTB PA3IMIHBIX KJIACCOB (YrapHBIH ra3, yIIIEKUCIIbIN ra3, aMMHUaK, ramieHas
W3BECTh, HETAIIEHas! U3BECTh, MUTHEBAS COMA M IPYTHX): Ha3bIBATh U COCTABIATH (POPMYITBI XUMHUIECKHIX
BEIIECTB, ONPEAENATh IPHHAIICKHOCTD K KIaccy.

Ucrounnkn xumMudeckoit mHGOpMaIiu (CpecTB MaccoBoi HHGOpPMAaIK, ceTh IHTEepHET U IpyTHe).
Iouck nHpOpMAaIK IO HA3BAHUAM, HACHTH(PHKATOPAM, CTPYKTYpHBIM (opmynam

Tema 3.2. PHU3HKO-XUMHUIECKHIE CBOWCTBA HEOPTAHMIECKNUX BEIIIECCTB ‘ IIp ‘ 2

Mertaist. O0niue pu3nIecKue U XUMHYECKUE CBOicTBa MeTaIIoB. CriocoObI oMydYeHs. 3HAYCHUE
METAJIJIOB M HEMETAILIOB B IIPUPOJIC U JKU3HEACATECIILHOCTH 9eJIOBEKa U opranu3mMoB. Kopposus
METAJIJIOB: BUIBI KOPPO3UH, CTIOCOOBI 3allTUTEI METAIIIIOB OT KOPPO3UH

Tema 3.2. ®U3NKO-XUMUYECKIE CBOWCTBA HEOPTAHNIECKHUX BEIIIECTB ‘ IIp ‘ 2

Hemeramsr. O0mue ¢pu3mdeckie 1 XUMAYECKHAE CBOMICTBA HEMETAIIIOB. T HITMIHBIC CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukanus 1 HoMeHKIaTypa coeqJHHEHUI HeMeTautoB. KpyroBopotsr
OMOTCHHBIX 3JIEMEHTOB B MIPHPOJIE

Tema 3.2. DU3HKO-XMMHUYECKNE CBOMCTBA HEOPraHNYECKHUX BEILECTB ‘ IIp ‘ 2

XUMHYIECKHE CBOMCTBA OCHOBHBIX KIIACCOB HCOPTraHUYCCKHX BCIICCTB (OKCI/IL[OB, THAPOKCUIOB, KUCIIOT,
coeH u le) 3aKOHOMepHOCTH B N3MCHCHHH CBOMCTB OPOCTHIX BEIIECCTB, BOAOPOIHBIX COCHHHCHHﬁ,
BBICIHINX OKCUIOB U TUAPOKCHUIOB

Tema 3.2. PU3HKO-XUMHUYIECKHE CBOMCTBA HEOPTaHMIECKHUX BEIECTB ‘ IIp ‘ 2

CocraBnenne ypaBHEHHH XHMHYECKUX PEaKIUii C y9acTHEM IIPOCTHIX M CIOKHBIX HEOPTaHUIECKUX
BEIIIECTB: METAUIOB H HEMETAIIJIOB; OKCHIOB METAIIIIOB, HEMETAIUIOB 1 aM(DOTEPHBIX 2IIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT, OCHOBAHUH M aM(OTEPHBIX THAPOKCHIOB; HEOPTaHUIECKHIX COJICH,
XapaKTEepU3yIOLUIUX UX CBOMCTBA.

Penienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM HA CBOICTBA, COCTaB, IOIYyYCHUE U
Oe30macHoe UCIIONIb30BaHNE Ba)KHEHIIINX HEOPTaHMYECKHUX BELICCTB B OBITY H MPAaKTHIECKOMH
JIESITETbHOCTH YEJI0BEKa

Tema 3.3. nentudukaist HCOPraHMUSCKUX BEIIECTB ‘ IIp 2

JlabGoparopnast pabota «neHTH(UKAITNA HECOPTAHUICCKUX BEIIICCTBY.

Pemenne sxciepuMeHTATBHBIX 33724 0 XUMUYICCKAM CBOMCTBAM METAIUIOB U HEMETAIIIOB, 10
PAacIIO3HABaHHIO U IMOTYICHUIO COCTMHCHAN METAIIJIOB H HEMETAILIOB.

Unentudukanmsi HEOPraHMYECKUX BEHIECTB C HCIIOJIb30BAHUEM UX (PU3UKO-XHUMHUYECKUX CBOMCTB,
XapaKTepPHBIX KaYeCTBEHHBIX peakiuii. KauecTBeHHBIC peakiiny Ha cyibdar-, KapOoHaT- U XJIOPHU/I-
AHUOHBI, HA KATHOH aMMOHUS

Pa3nen 4.CTpoenne u CBOiICTBA OPraHNYeCKHUX BEeNMIECTB 22

Tema 4.1. Knaccu¢ukanns, cTpoeHre H HOMEHKIJIaTypa OPTaHWYECKUX

BCIOICCTB Hp 2

ITosiBneHUE U pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipenmet oprannueckoit xumuu. Mecto u
3HAYCHNE OPTAHWIECKOI XUMUU B CHCTEME €CTECTBEHHBIX HayK.

XHMMHUYECKOE CTPOEHHUE KaK MOPAI0K COEUHEHNs aTOMOB B MOJIEKYJIE COITIACHO UX BAJIECHTHOCTH.
OCHOBHBIE TIOJIOKEHHS TEOPHUU XUMUIECKOTO CTPOSHUS OpTaHnYIeCcKuX coequHeHnid A.M. bytneposa.
VYrepomHbIil CKeNIeT OPraHuYEeCKON MOJIEKYIBl. 3aBUCHMOCTE CBOWCTB BEIIECTB OT XUMHUYECKOTO
CTpOeHHUs MoJIeKyl. 30Mepust 1 H30MepBL.

[onsTue o pynxnuonansHOM rpynme. Pagukan. [IpuHnmms! knaccupukamy opraHudecKix
coeMHEHH. MexayHapoqHasi HOMEHKIIATypa U NPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCAUHEHUN.
[orsATHE 00 a30TCOACPKALIMX COCTMHEHUX, OMOIOTHYECKH aKTHBHBIX BellecTBax (yIeBojax, xKHupax,
Oenkax 1 Jip.), BBICOKOMOJICKYIIIPHBIX COCIMHECHUAX (MOHOMED, IOIHMED, CTPYKTYPHOE 3BEHO)




Tewma 4.1. Knaccudukanwsi, CTpOCHHE 1 HOMEHKIATypa OPraHUICCKIX

BEIIECTB Ilp 2

HomenxuaTypa opranndeckiux COSMHEHHH OTAECTBHBIX KIIACCOB (HACHIIIEHHBIEC, HEHACKHIIIICHHBIC 1
apOMaTHYECKHE YTICBOAOPOAbL, CITUPTHI, (PEHOINBI, aJIbAETH/IbI, KETOHBI, KApPOOHOBBIE KUCIIOTHI U p.)
CocraBneHne MONTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OPraHMIECKIX BEIIECTB OTASIbHBIX
KIIACCOB, MCTIONIB3Ysl MX HAa3BaHWA 110 CHCTEMaTHIECKOH M TPHBHAIILHOW HOMEHKIIAType (3THIIEH,
alleTWIeH, NIMIepuH, GeHol, popManbIeri, YKCyCHas KHCIO0Ta, DIMIHH). PacyeTs nmpocTeieit
(hopMyITBEI OPTaHUIECKON MOMEKYIBI, HCXOI U3 DIIEMEHTHOTO cocTaBa (B %)

Tewma 4.2. CBoiicTBa OPraHMYECKIX COCTUHCHII ‘ IIp ‘ 2

DHU3UKO-XUMUYECKUE CBOICTBAa OPTraHUIECKUX COSAMHEHNH OTACTBHBIX KJIacCOB (0COOEHHOCTH
KJIaccH(pHUKalMK 1 HOMEHKIATyphl BHYTPH KJIacca; TOMOJIOTHYECCKUN psAl U 00mas (popMmyia; H30MEPHS;
(hu3HYecKre CBONCTBA; XMMHYECKHAE CBOMCTRA; CITOCOOBI MOy YCHHS):

— IpenenbHbIEe YITIEBOAOPOABI (ATKaHbI M INKJIOAKAHbI). [ opeHre MeTaHa Kak OJTMH W3 OCHOBHBIX
HCTOYHHKOB TEIUIA B IPOMBIIIIIEHHOCTH | ObITy. CBOWCTBA IIPUPOITHBIX YITICBOIOPOAOB, HAXOKICHUE B
MNPUPOJE U IPUMEHEHUE aTKAHOB;

— HenpeAebHbIC (AKeHbI, AJIKUHBI U alIKaIMCHBI) U apOMaTHYECKHe yIIeBo1opoabl. [opeHne aneTuiicHa
KaK MCTOYHMK BBICOKOTEMIIEPATyPHOTO MIaMEHU AT CBAPKH U PE3KU METAJLIOB

Tema 4.2. CBoiicTBa OPraHAICCKIX COCTAHCHII IIp ‘ 2

— KHCIIOPOJICOIEPIKAIIIHE COSTUHEHHS (CIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAETUIBI U
KETOHBI, JKUPHI, yIIIeBoasl). [IpakTuaeckoe mpuMeHEeHUE THIICHITIHKONS, TIIULEPUHA, (peHomna.
Ipumenenue Gpopmanbaeruia, aleTaibIeruia, YKCyCHOH KUCITOThI. Mblia Kak COJTH BBICIIAX
KapOOHOBBIX KHCIIOT. MOTOIIHE CBOMCTBA MbLIa

Tema 4.2. CBoiicTBa OPraHMYECKIX COCTUHCHII ‘ IIp ‘ 2

— a30TcoAepIKaNIie COCIMHEHHS (AaMIHBI 1 aMUHOKHMCIIOTHI, Oenku). BrICOKOMOIIEKyIIApHBIE COeTMHEHH
(cuHTETHUECKHE U OUONIOTHUCCKH-aKTHBHBIC). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO.
ITonnmepunsanys >THIEHA KaK OCHOBHOE HAIIPABIEHUE €0 UCIOJIb30BAHUS.

l'enernueckas cBA3b MEXK/y KIaCCaMU OPraHUYECKUX COEIUHEHUN

Tema 4.2. CBoiicTBa OpraHNYIECKHX COCIMHEHHH ‘ IIp ‘ 2

CBoJiCTBa OpraHUYECKUX COCTUHEHHH OTACIBHBIX KIacCOB (TPUBHANIbHASA M MEXTyHAPOIHASL
HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CITOCOOBI MOIYYCHHU): PEeIbHbIC (aIKaHbl U IUKIOAIKAHEI),
HenpeaeNbHbIe (AIKEHBI, aIKHHBI U aJIKaJUCHBI) U apOMaTHIECKUE YIIEBOAOPO/IbI, CIIUPTHI ¥ (PEHOIIHI,
KapOOHOBBIC KHCIIOTHI U 3(DUPBI, albICTUABI U KETOHBI, aMUHBI 1 aMHHOKHUCIIOTHI, BEICOKOMOJICKYJISIPHBIC
COSIMHEHNS. 3aaHns Ha COCTaBICHNE YPABHEHHN XMMHYECKUX PEaKIUil C y9aCTHEM OPTaHWYECKUX
BEII[ECTB HA OCHOBAHHUH UX COCTABA U CTPOEHUS

Tema 4.2. CBoiicTBa OPTaHNIECKUX COCIMHEHUH IIp ‘ 2

CocraBieHne cXeM peaxiii (B TOM YHCIIE IO TPEIIOKEHHBIM IIEoYKaM ITPEeBpaIieHnii),
XapaKTePU3YIOIIIX XUMHUECKIE CBONCTBAa OPraHMYCCKHX COCIMHEHUH OTAEIBHBIX KJIaCCOB, CIOCOOBI MX
MOJIyYEHHs M Ha3BaHUE OPTraHUYECKUX COCAMHECHUI 110 TPUBUAIBHON UITH MEXKyHAPOIHON
CHUCTEMAaTU4YECKOM HOMEHKIIATypeE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUI HA CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJEIBbHBIX KIACCOB

Tema 4.2. CBoiicTBa OPraHWIECKIX COCIMHEHHH IIp 2

JlaGoparopHas pabora “IIpeBpalieHuss OpraHnYeCcKHX BEIIECTB IIPU HArpeBaHun' .
Iloy4yenue sTuneHa U U3y4eHUE €ro CBOMCTB. MoaenIupoBaHue MOJIEKYII U XMMHYECKUX [TPEBpalleHHH
Ha IpUMepe 9TaHa, OTUJICHA, alleTUIIeHa U Jp.

Tema 4.3.

Unentudukanus opraHMIecKUuX BEMIECCTB, X 3HAYCHUE U
MPUMEHECHUE B OBITOBOW U MPOU3BOCTBEHHO IEATEILHOCTH
qeI0BeKa

IIp 2

buoopraanueckne coennnenus. [Ipumenenne n Ouonorudeckas ponb yrieBoAoB. OKNCIEHUE YIIIEBOIOB
— MCTOYHHK DHEPTHUH KUBBIX OpraHu3MoB. O6nacTv npuMeHeHus aMUHOKHCIOT. [IpeBpamenus 6emkoB
MUK B opranu3Me. buonorndyeckue Gpynkunn 6eiaxoB. buonornueckue ¢pyHkuuu xupos. Ponp
OpraHMYeCKOil XMMHH B PEIICHHH Mpo0IIeM NMUIIeBOH 0€3011acCHOCTH




Tema 4.3.

WnenTuduKanus OpraHmgecKiX BEMIECTB, HX 3HAYCHUC U
MPUMEHEHUE B OBITOBOW U MPOU3BOJCTBEHHOM JIEATEIbHOCTH
YyeJI0BEKa

IIp 2

Ponb oprannyeckoii XUMHH B pelICHHH MPo0IIeM SHEPreTHYECKOH Oe3011acCHOCTH, B Pa3BUTHH
MEIWIIWHEI, CO3IaHUN HOBBIX MaT€pPHAJIOB, HOBBIX HCTOYHHKOB YHEPTHH (ATBTEPHATHBHBIE HCTOYHUKA
sHeprun). OmacHOCTh BO3ACHCTBUA Ha KUBBIE OPTaHU3MBI OPTaHNYECKUX BEIIECTB OTIEIBHBIX KJIACCOB
(ymmeBomoposl, COUPTHI, (PEHOIBL, XJIOPOPTaHUIECKHAE TPOU3BOIHBIC, AIBbICTH/IBI U JIP. ), CMBICI
MMOKa3aTeNs MPeAeIbHO JOIMYyCTUMOM KOHIIEHTPAIT

Tema 4.3.

Wnentudukanus opraHNIecKuX BEMECTB, HX 3HAYCHUC 1
MIPUMEHEHHUE B OBITOBOM U MPOU3BOCTBEHHOM JESTEILHOCTH
YyeJioBeKa

IIp 2

JlaGopatopras pabora: “UnenTudukaiiis opraHnIeCKUX COeAMHEHUH OTIENBHBIX KJIacCOB”
Wnentudukanus opraHNnIecKIX COCAMHEHNH OTACTBHBIX KITACCOB (Ha MPUMEpE albICTHIOB, KpaxMaa,
YKCYCHOW KHCJIOTBI, OCJIKOB U T.I1.) C UCIIOIB30BAHUEM UX (PU3UKO-XUMUUIECKIX CBOWUCTB M XapaKTEPHBIX
KaueCTBECHHBIX peakiuii. JleHarypanus Oenka mpu HarpeBaHwud. L[BeTHEBIC peaky OEIKoB.
Bo3HUKHOBEHHE aHATUTHYCCKOTO CUTHANA C TOYKH 3PCHUS XUMHYECKIX MPOIECCOB MPU MPOTECKAHUH
Ka4ueCTBEHHOM PEeaKiiH, MO3BOJISIONICH HACHTH(UIIHPOBATH [IPEIIOKEHHbBIC OPIraHUUYECKUE BEIECTBA

Paznen 5. Kuneruueckue H TepMOAMHAMMYECKHE
3aKOHOMEPHOCTH MPOTEKAHUA XUMHYECKHX PeaKkiuii

Tema 5.1 CKOpOCTh XUMHUYECKHUX PEaKIIHH.

11 2
XHUMHYECKOE paBHOBECHE P

CKOpOCTh peaklyH, €¢ 3aBHCUMOCTD OT Pa3IHUHBIX (PaKTOPOB: MPUPOIBI PEArHPYIOIINX BELIECTB,
KOHL[EHTpAL[UU PEearupyoInux BEIIECTB, TEMIEPATYphl U MIOIAAN PEaKIIMOHHON NOBEPXHOCTH.
TernoBsie 3 GEKTH XUMHYECKHX peaKIHi. DK30- H Y9HIOTCPMHYCCKHE, PEAKIIHH.

OOparuMocTh peakuuii. XMMHYECKOE PABHOBECHE U €T0 CMEIICHHE 10/ AeHCTBHEM Pa3InIHbBIX
(hakTOpOB (KOHLEHTPALUs PEarecHTOB WM MPOIYKTOB PEaKLNH, NaBJICHUE, TEMIIEpaTypa) AJs CO3MaHUs
ONTHMAaJbHBIX YCIOBUN NPOTEKaHUs XUMHUYECKUX nporeccoB. [Ipunnun Jle [latense

Tema 5.1 CKOpOCTh XUMHYECKHUX PEaKIHH.

IIp 2
XHUMHYECKOE paBHOBECHE

Pemenne npakTUKO-OpHEHTHPOBAHHBIX 3a1aHUI Ha aHAIN3 (DAKTOPOB, BAMIIOIINX HA U3MECHEHHE
CKOPOCTH XUMHYECKOH peaklyy, B T.9. C TIO3UIHIT SKOIOTHIECKH [eIeCO00pa3HOTO MOBEICHHS B OBITY 1
TPYAOBOI1 AEATENHHOCTH B LIEJISAX COXPAHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOIHOM CpeIbl.
Pemenune npakTMKO-OpUEHTUPOBAHHBIX 3a4aHUI Ha puMeHeHue npuHuuna Jle-Illarense s
HaxXOKICHUS HAIPABJICHHSI CMEINEHU PaBHOBECHS XUMHYECKOW PEaKINy U aHAIH3 (PaKTopoB,
BIIUSIOIINX HA CMELIEHNE XUMHUYECKOTO PaBHOBECHUS

Pa3nen 6.PacTBopbI 4

Tema 6.1.

ITonsaTue o pacTBOpax Ip 2

PacTBopenue kak (pu3HKO-XxUMHUECKHi rpouecc. PactBopsl. CriocoObI MPUTOTOBIICHUST PACTBOPOB.
PacTBopumocTs. MaccoBast mons pacTBOpeHHOTO BemecTBa. CMBICT MOKa3aTens MPeAebHO JOITyCTUMOM
KOHIICHTPAITHH U €T0 UCIOIb30BaHNE B OIIEHKE IKOJIOTHYECKOH 06€30IacHOCTH.

[IpaBuia sK0IOTHUECKH LEIECO00Pa3HOro MOBEACHUS B OBITY M TPYZOBOH IESITEILHOCTU B LIEIAX
COXPAHEHHMS CBOETO 37/0POBbs ¥ OKPY>KAOILEH TPUPOAHON CPElbl; OACHOCTh BO3ACHCTBHS Ha KUBBIC
OpTaHU3MBI OITPE/ICIIEHHBIX BEIIECTB.

Perienne mpakTHKO-OpPUCHTHPOBAHHBIX pAaCUETHBIX 3aaHUil Ha pacTBOPEI, HCIIOIB3YyeMbIC B OBITOBOW 1
NPOU3BOICTBEHHOM AEATEIbHOCTH YEI0BEKA

Tema 6.2. MccnenoBanre CBOHCTB pacTBOPOB | IIp 2

JlaGoparopras padora «I[IpurotoBiaeHnEe pacTBOPOBY.

[puroroBnenne pacTBOPOB 3aTaHHON (MaccoBOH, %) KOHLIEHTPAIHH (C TPAaKTHKO-OPUECHTUPOBAHHBIMH
BOIIPOCAMH) W ONIPEIEICHNE CPE/Ibl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTOTOBJIEHHE PACTBOPOB




Pazgen 7. Xumusi B ObITY M IPOU3BOIACTBEHHOI AeSITEJILHOCTH 14
4e10BeKa

Tema 7.1 Xumus B ObITY ¥ IPOU3BOICTBEHHOI IEATEITLHOCTH

IIp 2
9JeJI0BEKa

Hogeiinmme mocTmKeHAS] XHMIIECKON HAYKU 1 XUMHYECKO# TeXHOIOTHH. PoJib XuMuH B 00eCredeHIH
9KOJIOTHYECKOH, PHEPTeTUIECKOU M MUIIEBOW 0€3011aCHOCTH, Pa3BUTUH MEAULUHEL [IpaBuiia moucka u
aHaJIM3a XMMHYECKOH MH(POPMAIHH U3 Pa3IAYHBIX NCTOYHHUKOB (Hay4dHas ¥ ydeOHO-HayIHAasI
JIUTEepaTypa, CpeICTBA MACCOBOH MH(pOpMaIuy, ceTh MHTEpHET)

Tema 7.1 Xumus B ObITY U TIPOM3BOJICTBEHHOMN NEATEEHOCTH
qenoBeKa

CP 12

[Nowck 1 aHAIH3 KEHCOB O MPUMEHSHHH XUMHUYECKUX BEIECTB U TEXHOJIOTHH C y4eToM OyyIieit
npodeccroHabHO AeSITENFHOCTH 0 TEMaM: BXXHEHIITHE CTPOUTEIILHBIE MATEPHAIHI,
KOHCTPYKLIHOHHBIE Marepuabl, Kpacku, CTEKIIO, KepaMuKa, MaTepuabl JJis dJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, TEKCTHUJIbHBIE BOJIOKHA, ICTOYHUKH YHEPTHH, OPTaHUYECKHE U MUHEpaJIbHbIE
ynoOpeHus, IEKapCTBEHHBIE BEMIECTBA, OBITOBAS XHUMUS.

3ammra: [IpeacraBienne pe3yabTaToB peHICHUS KeHCOB B (popMe MUHU-IOKIIAAA C TIPEe3CHTAHCH

Juddepennposanublii 3a4eT 2

HunbdepenunpoBanHbIi 3a4eT IIp ‘ 2

* - Jlex — nexyuu; Ilp — npakmuueckue 3anamus; CP — camocmosmenvuas paboma; JIP —
nabopamopmbsie pabomul.

3. YCJOBUA PEAJIM3ALIUU ITPOI'PAMMBI IUCIHUATIJINHBI
3.1. Tpe6oBaHusI K MUHHMAJIbHOMY MATE€PHATbHO-TEXHUYECKOMY 00ecnedeHUI0

s peanu3anuy nporpaMMbl y4eOHOM AUCIUILIMHBL TIPSy CMOTPEHBI CIICHUaIbHbIC TTIOMEICHHUS,
MPUBEIEHHBIM B I 6.3 OCHOBHO# 00pa30BaTeNIbLHOI MPOrpaMMEI CITEITUATHHOCTH.

Tabnuya 3. MamepuanvHo-mexnuueckoe obecneuerue OUCYUNIUHbBL

Tun ayauropnu Ocnaienne ayiuTopuu
CneunaausupoBannoe yuedHoe o6opyrosanue, [10 n marepuanni
JJIS1 OCBOCHUS IUCHUILIMHBI (IIPH HEOOX0UMOCTH)




VYueOHas ayquTopus uis
NPOBECHHUS 3aHATHH
JIEKIIHOHHOI'O TUIIA,
MPaKTHUECKUX 3aHATUH,
BBITIOJTHEHHS KyPCOBBIX pador,
TPYTIIOBBIX ¥ HWHANBHyaTbHBIX
KOHCYJBTALHUH, TEKYILETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTaINH

KommuiekT cnenuaau3supoBaHHON MeOelH, MapKkepHast 0CKa,
kadenpa; aBTOMaTU3UPOBAHHOE pabouee MECTO MPEOIaBaTEeIs:
komnbioTep AMD Ryzen, monntop LCD 24" Philips, uHTepakTuBHas
rmaHens 86", MMeeTcs BRIXOl B HHTEPHET

IIporpammuoe obecnieuenne: OneparonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mms
6usHeca - CTanmapTHBINA

VYuaeOHast ayquTopus 1Jis
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPAaKTUYECKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu
(KommproTepHsIi Ki1ace)

KomrurekT ciennmanu3npoBaHHONM MeOeln; 10CKa ayTuTOpHas
MEJIOBasi, aBTOMaTH3HPOBaHHBIC paboune MecTa (Ipoueccop He HUKe
Intel Core i5, oneparuBHas namsite 00bemMoM He Menee 16Gb;(SSD
500 GB HDD 1 TB); npoexktop EPSON, npoeKioHHEIH YKpaH,
MUMEETCsI BBIXOJI B MUHTEPHET

[IporpamMmHoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mmst
6usHeca - CTaHIapTHBIH

AynuTopHs U1 CaMOCTOATENEHOM

paboThI 0OyHarOIHXCS

KommnexT cnenmanusuposanHoi Mmebenmu; Tenesusop LED LG 42"
ABTOMATH3MPOBaHHbBIC paboune MecTa (mpoieccop He Hinke AMD
Ryzen, oneparusHas namste oosemMoM He MeHee 8 ['0; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BbIXo/] B UHTEPHET
IIporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousneca - CTaHIapTHEIHA

3.2. Uudopmanuonnoe obecreuenne o0yueHust
Ilepeuenb pekoMeHayeMbIX Y4eOHbIX U3AaHuii, IHTepHeT-pecypcoB, 10NOJHUTEIbHOMN

JINTEPaTypbl

,ZZOI’ZOJZHumefleble UCNMIOYHUKU.

Memoouueckue mamepuanst 0151 06y4aArOUUXCSL




4. KOHTPOJIb U OLIEHKA PE3VYJIbTATOB OCBOEHUS JUCHUIIJINHbI

KOHTpOJ'IL " OLICHKA pe3yJIbTaTOB OCBOCHUA JUCIHUIIIIAHBI OCYIIECTBIISACTCA MPLEIIoJaBaTejyicM B
nponecce NpoBEACHUA MPAKTHICCKUX 33.H$ITI/II71, TECTUPOBAHMS, a TAKKC BbIITOJIHCHU A

O6yLIaIOH_[I/IMI/IC$I WHIANBUYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenxa pe3yiomamosg 0C80eHUs OUCYUNTIUHBL

Pe3ynbTaThl 00y4yeHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yjbTaToB 00yueHus!

3HaHus:

Amnanus u OLIEHKA BBITTOJTHEHHSI
WHIUBUYaTbHBIX 3aJaHUI, pACUCTHBIX padoT,
OIPOC, TEMAaTUYECKNN IUKTAHT,

KOHTpOJIbHAsT paboTa, MPaKTHYECKUE 3aHATHUS,
JOMAITHHE paboTsl, KOMITHIOTEPHOE
TECTHUPOBAHHUE, B3anMokoHTpOITE u
CAMOKOHTPOJIb ~ CTyaeHTOB. [lomHoTa M
TPaMOTHOCTh  IOATOTOBICHHBIX  JOKIIAIOB,
cOOOIIeHNH, TPe3eHTaIHA.

VYmenus:

HaGmronenne, KOHTpONb mpenojaBarelis 3a
JIESITEIbHOCTRI0  OOYYAIOIIUXCsI, AaHAIM3 U
OIICHKA ONTHMAJIIBHOCTH METO/a PeIICHUS
3amad, Oecena, onpoc, NPaKTHISCKUE 3aHSATHS,

JIOMAIllHHAE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHHE
IIpakTruecknii ONbIT: Halmronenue, KOHTPOJb TpEMojaBaTeNis 3a

JIESITEIBHOCTRI0  OOYYalOIUXCsl, AaHalIu3 |
OIlEHKa ONTHUMAJIBHOCTH METOJa PEeHICHUs
3ajad, BBIIIOJTHCHIE 174 3aIuTa
WHJIUBUIyadbHbIX 3a/IaHUH.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
o0y4yaroummxcsi mo AucuuIuinue « XuMus»

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MIPEJICTaBICHBI B (DOH/IE OIIEHOYHBIX CPE/ICTB MO AUCHUIUTHHE « XuMus» B [Ipumoxennn k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



