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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.

Bua yuedHoii padoThi ]?“csrqo., Cemectp(-br)
2
KonrakTnas (aynuropHnasi) padora (Bcero) 60 60
B TOM YHCIIE: - - - - - - -
JIEKIHH (€CIU MPEyCMOTPEHO) - -
B TOM YHCJIE B (hopMe PaKTHUCCKON TTOTOTOBKH
(ecnu mpeaycMOTPEHO) ) }
naboparopHble 3aHATHA (€CITH NPELYCMOTPEHO) - -
B TOM 4HCIe B (popMe MPakTHUECKOM MTOTOTOBKI
(ecmu mpeayCMOTPEHO) B B
MPAKTHICCKAE 3aHATH (€CIHU MPEIyCMOTPEHO) 60 60
B TOM 4YHCJIC B (popMe MPaKTHUECKON TTOTOTOBKI
(ecnu IpeyCMOTPEHO) B B
CamocronTebHas padoTa o0y4uaroiierocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe NpaKTHIECKOI TOATOTOBKH
(ecmi mpexycMOTPEHO) ) )
YacoB Ha KOHTPOJIb: - -
[IpomeskyTouHas arrectanms B popme: (3auet/audzauer/ i 320
9K3aMEH)
OO61mas TPYI0EeMKOCTh qac 72 72

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

Tabnuya 2. Cooepoicanue oucyuniunvl/MK no eudam yueonot pabomoi

HANMEHOBAHHUE PA3JIEJIA IUCHUIIJIMHBI Bux y4e6Hoii
GoTBI* KoJ1-Bo yacos
Conep:xanue pa3aesa (TemMbl) pa
Pa3gen 1. OcHOBBI CTPOEHHS BelleCTBA 6
Tema 1.1.
CrpoeHue aTOMOB XUMHUYECKHUX 3JICMEHTOB M IIPHPO/Ia XUMHUECKOH Ip 2
CBSI3H

CoBpeMeHHas MOZIETh CTPOeHHs aroMa. CHMBOIMYECKHAHN S3bIK XUMUU. XUMHWYECKUH 2JIEMEHT.
OnektTpoHHast KoHpUryparus aroma. Kinaccupukanyus XMUMHYIECKUX JIEMEHTOB (S-, p-, d-32JIEMEHTHI).
BanenTtHsie snekTpoHbl. BaneHTHOCTD. DIEKTPOHHAS MPUPOAA XMMHYECKON CBSI3H.
ONEeKTPOOTPHUIATENLHOCTh. BRI XHMAYECKOH CBsI3H (KOBaJICHTHAS, HOHHAA, METAJUINYECKasl,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHUS




Tema 1.1.
CrpoeHHE aTOMOB XMMHUYECKUX 2JIEMEHTOB U IPUPOAA XUMHUYECKOM IIp 2
CBSI3U

Pentenne 3agaHuil Ha UCIIOIBL30BaHUE XUMUYECKOM CUMBOJIUKY U HA3BAHUN COCIUHEHUH IO
HOMEHKJIaType MEXAYHapOAHOr0 COI03a TEOPETHUECKON M MPUKIATHON XUMUH U TPUBUAJILHBIX
Ha3BaHWH /I COCTABIICHHS XHMUYSCKAX (DOPMYIT IBYXaTOMHBIX COCTHHECHUH (OKCHIOB, CYyIh(HIOB,
TUAPHUIOB U T.II.) U APYTHUX HEOPTAHUICCKUX COCAMHEHHUM OTACIBHBIX KIIACCOB.

IIpakTyeckue 3aaHus Ha YCTAaHOBIICHUE CBSA3M MEXAY CTPOCHUEM aTOMOB XMMUYECKHX 2JIEMEHTOB U
MEPUOANIECKUM N3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB M UX COEAUHEHUI B COOTBETCTBUH C
nonoxkenueM lleproanyeckoit CUCTEMBI.

Tema 1.2.

o 11 2
[epuonnueckuii 3akon u Tadbnuna [I.1. Menzneneesa P

Ilepuoanyeckas cucrema xumudeckux snemenToB /1. MenzaeneeBa. @u3sndecKuii CMbICI
[Tepmommaeckoro 3akoHa .. Menneneesa. 3akOHOMEPHOCTH H3MCHCHUS CBOMCTB XUMUYECKHAX
9JIEMEHTOB, 00Pa3yeMBIX HMH MPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
XuUMHU4eckoro sieMenTa B [lepuonuueckoi cucreme. MUpOBO33pEeHUYECKOE U HAYYHOE 3HAYCHHUE
Ilepuoagnueckoro 3akona [[.M. Menneneea. Ilpornossr [I.1. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHAX JIEMEHTOB.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha XapaKTepU3alii0 XUMHUYECKUX
areMeHTOB «MeTaunueckue / HeMETaUTMIECKUE CBOMCTBRA, AIEKTPOOTPHIIATSIIbHOCTh XHMHYECKUX
SJICMECHTOB B COOTBETCTBUU C MX JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHHEM B TICPUOTUICCKON CHCTEME
xumudecknx dmemenToB [[.W. MennemneeBa»

Pazgen 2. Xumuueckue peakuuu 6

Tema 2.1. Tuner XUMHYECKHUX peakui Ilp | 2

Krnaccudpukanus u THITBI XHMUYECKUX PEaKLUil ¢ y9acTHEM HeOpraHneckux BemecTB. CocraBieHue
YPaBHEHHH PEaKIMi COCTNHEHH, PA3JIOKEHH, 3aMEIICHN, OOMEHA, B T.4. PEaKIINH TOPEHHUA,
OKHUCJIEHUSI-BOCCTAHOBIICHUS.

YpaBHEHUS OKHCIEHUA-BOCCTaHOBICHMS. CTeneHb oOKucineHns. OKHCIUTENb U BOCCTAHOBHUTEb.
CocraBneHne 1 ypaBHUBaHNE OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA METOIOM IEKTPOHHOTO
Oananca. OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIEC PEAKI[HH B IPHUPOJIC, IPOH3BOACTBCHHBIX MPOLECCaX U
KU3ZHENEATEIbHOCTH OPraHU3MOB

Tema 2.1. Tunbl XUMHYECKHX peaKIUi | Ip | 2

KonmaectBennsie oTHOMEHHS B XUMHAH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XHMHH 1 PAacdeTsI 110
ypaBHEHUAM XUMHYECKUX peakiuii. Mok Kak eMHNIIa KOJIHYeCTBa BenlecTa. MossipHas Macca.
3aKOHBI COXPaHEHU MacChl M 9HEpruu. 3akoH ABoraapo. MomsipHerii 06beM ra3zoB. OTHOCHTENbHAS
IUIOTHOCTB Ta30B. PacueTsl M0 ypaBHEHHUSIM XHMHUYECKUX PEaKLUi ¢ UCIIOIb30BaHHEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIICCTBA

Tema 2.2. DNeKTpOINTHYECKAs AUCCONNALNAA M HOHHBIM 00MeH | IIp | 2

Teopust snmekTponuTAIecKor quccommanii. IoHbI. DIIEKTPOINTEI, HEANEKTPOIUTHL. Peakiimu HOHHOTO
obmena. CocraBieHre peakini HOHHOTO OOMEHAa IIyTEM COCTAaBJICHNA HX MOIHBIX M COKpPAIIEHHBIX
HMOHHBIX ypaBHEHNU. KncioTHO-0cHOBHBIE peaknny. 3a7aHns Ha COCTaBICHHE HOHHBIX peaKIni

Pazgen 3.CTpoeHue u CBOHCTBA HEOPrAaHUYECKUX BelIeCTB 14

Tewma 3.1. Knaccudukanms, HOMEHKIATypa U CTPOCHHUE n P
HEOPTaHWIECKUX BCIICCTB P

[peamet Heopranmueckoit xumun. Kiaccngukanust Heopranudeckux BeniecTs. [IpocTeie U cioxHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIbI, KHCIOTHI, o). B3anMocBa3b
HEOPraHMYECKUX BEUIECTB. ATperaTHbIe COCTOSHUS BeulecTBa. Kpucrammaeckie u aMoppHbie
BellecTBa. THITB KPHCTAIUTMYECKUX PEIIECTOK (aTOMHAs1, MOJIEKYIIApHas, MOHHAS, METAJUTHYECKas).
3aBHCHMOCTh (PU3HYECKHX CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYCCKON PEIICTKH. 3aBUCHMOCTD
XUMUYECKOH aKTUBHOCTH BEILIECTB OT BH/1a XMMHYECKOMU CBA3H U TUIA KPUCTAJUIMUECKON PELIETKH.
[pu4auHBI MHOTOOOpAa3Us BELIECTB




Tema 3.1. Kitaccudukanus, HOMEHKIATypa U CTPOCHHUE

IIp 2
HEOPraHUYECKHUX BEIIECTB

Homenknartypa HeopraHU4eCKUX BEIICCTB: HA3BAaHHUE BELIECTBA MCXOASA U3 UX XUMHUUYECKOH (HOPMYJIBI
AJIF COCTaBIICHNE XUMHYECKOH (DOPMYITBI ICXOAsI M3 Ha3BaHWsA BemecTBa o MexayHapoaHon (MIOITAK)
WM TPUBHAJIBHON HOMEHKIIATypE.

Pemenne npakTudeckux 3aAaHni 10 KiIaccu(pukanun, HOMEHKIAType U XUMHAYECKUM (opMyIam
HEOPTaHMYECKUX BEIIECTB PA3INIHBIX KJIACCOB (YrapHBIN ra3, yIIEKUCIbII ra3, aMMHakK, TaleHas
W3BECTh, HETAIICHAs! H3BECTh, ITUTHEBAs CONA M IPYTHX): Ha3bIBaTh U COCTABIATH (DOPMYITBI XUMHIECKHX
BEIIECTB, ONPENENATh IPUHAUICKHOCTD K KIIacCy.

Herounnku xumudeckoil napopmaruu (cpeacTs MaccoBoit nH(popmanuu, cetb MaTEpHET M ApyTHE).
[ouck nHpOpPMAIIK IO HA3BAHUAM, HACHTH(PHUKATOPAM, CTPYKTYpHBIM (popMmyiam

Tema 3.2. PU3HKO-XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHUX BEIIECTB | IIp | 2

Merasmrsl. O6mue pu3ndeckue 1 XUMUIeCKUe CBOMCTBA MeTa/uIOB. CIIOCOOBI MOTyYeHNUs. 3HAUCHHUE
METAJJTOB H HEMETAIIIOB B MPHPOJIE U KU3HEACATEIHHOCTH YeJIoBeKa B opranu3MoB. Kopposus
METaJUIOB: BHIbI KOPPO3HH, CIIOCOOBI 3aIlIUTHI METAJIOB OT KOPPO3HUHU

Tema 3.2. OU3NKO-XUMHYECKHE CBOWCTBA HEOPTAaHMUECKNUX BEIIIECTB | IIp | 2

Hewmertainer. OOuiue ¢pusnyecKkiue 1 XUHMHYECKUE CBOHCTBA HEMETAIIOB. TUITHMYHBIC CBOHCTBA
HemetamoB [V— VII rpynm. Knaccudukarus 1 HOMEHKIIaTypa COeAMHEHUH HeMeTaioB. KpyroBopoTsr
OMOTEHHBIX 3JIEMEHTOB B TIPHPOJIE

Tema 3.2. Du3nKo-XMMHYECKHE CBOMCTBA HEOPraHUYECKHMX BEILECTB | IIp | 2

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUECKUX BELIECTB (OKCUOB, TUAPOKCUIOB, KUCIIOT,
cosieii ¥ 11p.). 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB IMPOCTHIX BEIIECTB, BOIOPOIHBIX COSANHEHNH,
BBICIINX OKCHIOB ¥ THAPOKCH/IOB

Tema 3.2. DU3HKO-XUMHUIECKUE CBOKCTBA HEOPTAHUIECKHX BEIECTB | IIp | 2

CocraBneHne ypaBHeHHH XUMHYECKAX PEaKIUi C y9aCTHEM MTPOCTHIX U CIIOKHBIX HEOPTaHWYECKUX
BEIIIECTB: METANIOB M HEMETAIIJIOB; OKCHJIOB METAJIIIOB, HEMETAJUIOB ¥ aM(DOTEPHBIX 2IIEMEHTOB;
HEOPTraHUYECKUX KUCIIOT, OCHOBAaHUU M aM(pOTEPHBIX THAPOKCUIOB; HEOPTAaHUICCKHUX COJICH,
XapaKTEepU3YIOUINX UX CBOKMCTBA.

Pemenune npakTHKO-OpHEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUN HA CBOMCTBA, COCTaB, IOTY4YEHUE U
0e30macHoe MCIIONb30BAHNE BAKHCHIINX HEOPTAaHUYIECKHUX BEIIECTB B OBITY U MPAKTHUCCKOH
JIeATENbHOCTH YEI0BEKa

Tema 3.3. UneHTnuKaIis HCOPraHMISCKUX BEIIECTB | IIp | 2

JlabGoparopnast pabota «neHTH(UKAITNA HECOPTAHUICCKUX BEIIICCTBY.

Pemenne 3xciepuMeHTATBHBIX 3324 10 XUMUYICCKAM CBOMCTBAM METAIUIOB U HEMETAIIIOB, 10
PAacIIO3HABAHHIO U IMOTYICHUIO COCTMHCHAN METAIJIOB 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

Pa3gen 4.Ctpoenne u cBOICTBA OPraHUYeCKHUX BeLECTB 22

Tema 4.1. Kitaccudukanus, cTpoeHne 1 HOMEHKIIATYpa OPTaHHYeCKUX

BCIICCTB Hp £

IlosiBneHue U pa3BUTHE OPraHUYECKOM XUMHUHU Kak Hayku. [Ipeamer opranuyeckoit xumuu. Mecto u
3HaYEHUE OPTraHNYECKOI XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK.

XHMMHMYECKOE CTPOCHHUE KaK MOPsAI0K COEAUHEHUs aTOMOB B MOJIEKYJIE COINIACHO UX BaJICHTHOCTH.
OCHOBHBIE MTOJIOKEHH TEOPUH XUMUYIECKOTO CTPOSHHUS OpraHndIecKiX coeaquHeHnd A.M. Bytieposa.
VrnepomHbIN CKENEeT OpraHUIeCKOM MOJICKYITEI. 3aBUCUMOCTD CBOMCTB BEIIECTB OT XUMUIECKOTO
CcTpoeHUs MoeKyl. 3oMepust 1 U30MEpHI.

[NorsaTue o pyHKINOHATLHOM rpymnie. Pagnkan. [IpuHOHITE! KTaccHpHKaIHA OPTaHHIECKIX
coeanHeHu. MexayHapoHass HOMEHK/IaTypa U MPUHLIKUIIBI HOMEHKIaTyphl OPraHNYECKUX COCAMHEHUIA.
[NousTHE 00 a30TCOMCPKALIMX COCAMHEHUSX, OMOIIOTHIECKN aKTHBHBIX BellecTBax (yIieBonax, xKHupax,
Oenkax M Jip.), BLICOKOMOJICKYJIIPHBIX COCIMHEHUAX (MOHOMEp, HOIHMED, CTPYKTYPHOE 3BEHO)




Tema 4.1. Kitaccudukanus, CTpoeHHe 1 HOMEHKIIATYpa OPraHHYeCKUX

BEIIECTB Ip 2

HomenknaTtypa opraHndecKiuX COSAMHEHHH OTAETbHBIX KJIACCOB (HACHIIIIEHHBIE, HEHACBHIIICHHBIE U
apoMaTU9eCKHE YIIICBOAOPOIbI, CIUPTHI, (DEHOINBI, allbICTH/IbI, KETOHBI, KAPOOHOBBIC KHCIOTHI | JIp.)
CocraBieHune MONTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (JOPMYIT OPTaHUIECKIX BEIIECTB OTAEIBHBIX
KJIACCOB, MCITOJIB3YsI UX HAa3BaHUA IO CUCTEMAaTHUECKON U TPHBHAIILHOW HOMEHKIIAType (3THIIEH,
aleTUIICH, NIALEPHH, (eHo, (PopMabIeTHl, yKCyCHas KHCIIOTa, IIHITHH). PacaeTs! nmpocreiimeit
(hopMynBI OpraHUYecKOH MOJIEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBolicTBa OpraHHYECKUX COSIUHEHUN | IIp | 2

OU3UKO-XUMHUIECKIE CBOMCTBA OPTAHMICCKUX COCTMHCHUI OTAEIBHBIX KIIACCOB (0COOEHHOCTH
KiaccuUKaIi ¥ HOMEHKIIATypPhl BHYTPH KJIacca; TOMOJIOTHYECKUN psal v 0011ast Gopmysia; H30Mepus;
(usmIecKre CBOMCTBA; XUMUIECKHUE CBOCTBA; CIIOCOOBI MOTyICHHUS ):

— IpenenbHBIC YIIICBOAOPOABI (AIKAaHBI M MUKIIOATKAHEL). [ OpeHre MeTaHa Kak OIMH U3 OCHOBHBIX
ACTOYHHKOB TETIa B IPOMEIIUIECHHOCTH B ObITY. CBOMCTBA MPHPOTHBIX YIIIEBOIOPOAOB, HAXOKICHUE B
MIPUPOJIE U TPUMEHEHHUE aJIKAHOB;

— HeTpe/IeibHbIC (aJIKSHBI, aJIKUHBI U aJIKaIUEHBl) H apOMaTHYEeCKIE yriieBoA0poabl. [opeHue anerusieHa
KAaK HCTOYHHK BHICOKOTEMIIEPATYPHOTO TIIAMEHH JIJIS CBAPKH H PE3KH METAJIIOB

Tema 4.2. CpolicTBa OpraHM4eCKUX COSIMHEHHH | IIp | 2

— KHCIIOPOJCOAEpIKAIIE COeANHEHHS (CIUPTHI M (HeHOIIBI, KApOOHOBBIE KUCIOTHI U 3(UPbI, alIbICTHIbI 1
KETOHBI, )KHPHI, yriieBosl). [IpakTideckoe MpruMeHeHHE 3TIIICHINIMKOISA, DIHIEPHHA, (eHOoIa.
[Mpumenenue popmanbaernia, aneraibIeruia, yKCyCHOH KHCIOThL. MBUTa KaK COH BBICIIAX
KapOOHOBBIX KUCIIOT. Moolue cBoiicTBa MbLia

Tema 4.2. CBoiicTBa OPraHNIECKIX COSAMHEHUH | IIp | 2

— a30TconepIKane CoeNMHeHN (aMIUHBI H aMHHOKHCIIOTHI, OeIKH). BEICOKOMOIEKYIspHBIE COSHHECHHUS
(cuHTeTHUECKHE N OMOIOTHYECKH-aKTHBHEIC). MOHOMED, TTONIHMeEp, CTPYKTYPHOE 3BEHO.
ITonumepusanus 3TUIEHa KAK OCHOBHOE HAIIPABICHUE €T0 UCIOJIB30BAHUS.

I'eneTH4ecKas CBsI3b MeXAY KJlacCaMH OPraHUYECKHX COCIUHEHHUH

Tema 4.2. CpolicTBa OpraHMYeCKUX COSIUHEHUN | IIp | 2

CBolicTBa OpraHMYECKUX COCTMHEHHH OTAECIBHBIX KJIACCOB (TPUBHANIbHAA H MEXTyHAPOIHAS
HOMEHKJIaTypa, XUMHYECKHE CBOWCTBA, CITOCOOBI MOMYYEHH): IpeeIbHbIC (aTKaHbl U UKIOAIKAHBI),
HeIpe/eNbHbIE (AIKEHBI, aIKUHBI ¥ aJIKaJFeHBI) 1 apOMaTHYECKHE YITIEBOAOPOIBI, CIIUPTHI M (PEHOIIEI,
KapOOHOBBIE KHCIOTHI U 3(UPBI, aTbJIeTUIbI U KETOHBL, AMUHBI 1 aMHHOKHUCIIOTHI, BEICOKOMOJICKYJISIPHBIC
coeqMHECHMs. 3aJaHNs1 Ha COCTABICHNE YPaBHEHHI XUMHUYECKUX PEaKIUN C yIaCTHEM OpTraHHIeCKUX
BEIIECTB HA OCHOBAHMH UX COCTABa U CTPOEHUS

Tema 4.2. CpolicTBa OpraHM4eCKUX COCIMHEHUI | IIp | 2

CocraBieHne cXeM peaxiii (B TOM YHCIIE IO TPEIIOKEHHBIM IIEoYKaM ITPEeBpaIieHnii),
XapaKTePU3YIOIIIX XUMHUECKIE CBONCTBAa OPraHMYCCKHX COCIMHEHUH OTAEIBHBIX KJIaCCOB, CIOCOOBI MX
MOJIyYEHHs M Ha3BaHUE OPTaHUYECKUX COCAMHECHUI 110 TPUBUAIBHON UIH MEXyHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKIIATypeE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUM HAa CBOMCTBA OPraHUYECKHUX
COEIUHEHUH OTICIBbHBIX KIACCOB

Tema 4.2. CBoiicTBa OPraHNYIECKHX COECAMHEHHN | ITp ‘ 2

JlaGoparopHras padora “IIpeBpaiieHns OpraHMYECKHX BELIECTB PH HarpeBaHUU .
ITory4yenue sTUnEHa U U3y4EHUE €ro CBOMCTB. MoaenupoBaHue MOJIEKYIl U XUMHYECKUX MIPEBPaICHUH
Ha OpUMepe 9TaHa, DTUJICHA, aleTUIeHa U Jp.

Tema 4.3.

Wnentudukanus opraHNIecKX BEIECTB, HX 3HAYCHUE 1
MIPUMEHEHHUE B OBITOBOM U MPOU3BOJCTBEHHOM IESITEIbHOCTH
YyeJIoBeKa

IIp 2

Buooprannueckue coennnenus. [Ipumenenne u Gnonorudeckas poib yrieBonoB. OKHCICHHE YIIIEBOIOB
— MCTOYHUK 3HEPTHH XKHUBBIX OpraHn3mMoB. O6nacTi npuMeHeHHs aMHMHOKHCIOT. [IpeBpamienus OenkoB
MUIIK B opranusMe. buonorndeckne GpyHkiuu 6enxoB. buonorunueckue GyHKIUH )KupoB. Poib
OpPTraHMYECKON XMMHH B PEILICHHH MPoOIeM NMUIIEeBOH 0€300aCHOCTH




Tema 4.3.

Wnentudukanus opraHNIecKuX BEMECTB, HX 3HAYCHUE 1
MIPUMEHEHUE B OBITOBOM U MPOU3BOJICTBEHHOM JESTEILHOCTH
YyeJioBeKa

IIp 2

Posb oprann4eckoil XUMHH B PELICHHH MPOOIEM SHEPTeTHUCCKOH 0e301MacHOCTH, B pa3BUTHH
MEINIIMHBI, CO3aHUH HOBBIX MaT€pHAalIOB, HOBBIX HCTOYHHKOB YHEPTHH (TBTEpHATHBHBIE HCTOYHUKU
sHeprun). OnMacHOCTh BO3ACHCTBUA Ha KUBBIE OPTaHU3MBI OPTaHUIECKIX BEIIECTB OTAEIbHBIX KJIAaCCOB
(yrmeBomoposl, CHUPTHI, (PEHOIBI, XJIOPOPraHNIECKHAE MPOU3BOIHBIC, AIBICTHIBI U JIP. ), CMBICIT
NOKa3aress MpeJeNbHO JOITYyCTUMOM KOHIEHTPALlUX

Tema 4.3.

Wnentndukaiist OpraHNnIecKuX BEIIECTB, UX 3HAYCHUE U
MIPUMEHEHUE B OBITOBOI M MPOU3BOJICTBEHHOM JIESITEILHOCTH
YeJI0BeKa

IIp 2

JlaGoparopuas pabora: “Unentudukaiius opraHMIeCKUX COSAUHEHNH OTACIBHBIX KJIacCOB”
Wnentndukamys opraHmdaeckuX COeINHEHNH OTIENbHBIX KJIacCcoB (Ha MpUMeEpE anbIernI0B, Kpaxmania,
YKCYCHOM KHCJIOTBI, OEJIKOB H T.II.) C HCIIOIb30BaHAEM UX (PU3NKO-XMMHUYECKIX CBOMCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakunid. JleHaTypanus Oenka npu HarpeBaHuH. LIBeTHBIC peakunn OENKOoB.
Bo3sHUKHOBEHNE aHATTMTUIECKOTO CUTHAIA C TOYKH 3PSHUSA XHMHIECKUX MPOIIECCOB MPU MPOTEKAHUHI
Ka4eCTBEHHOM peaKiiy, MO3BOJAIOMIEH HACHTH(UIINPOBATH MPEII0KEHHBIE OPTAHUYECKUE BEIIECTBA

Paspea S. Kunernueckue u TepMOAMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHNS XHMHYECKHX PeaKmuii

Tema 5.1 CropoCTh XMMHUYIECKHX PEaKITHIA.

11 2
XHMMHYECKOE pABHOBECHE P

CKOpOCTh peaklHu, €€ 3aBUCHUMOCTD OT Pa3iIHYHBIX (PaKTOPOB: MPUPOBI pEarnPYyFOIINX BELICCTB,
KOHIIEHTPAIH Pearupyromix BEIECTB, TEMIEPATyphl U IUIONIAIH PEaKIIHOHHONW ITOBEPXHOCTH.
TemnnoBslie 3()(eKTH XUMHYECKHX peakiuil. DK30- ¥ SJHAOTEPMUYIECKHE, PEaKIIHHU.

OOparMocCTh peakuuil. XMMHYECKOE PABHOBECHE U €T0 CMEIICHHE IO ACHCTBUEM Pa3InIHbIX
(hakTOpOB (KOHLIEHTpALNsA PEarcHTOB WM MPOIYKTOB PEaKINH, JaBICHUE, TEMIIEpaTypa) s CO3JaHns
ONTUMAJIBHBIX YCIOBUM MpoTeKaHusA XuMHuueckux npoueccos. [Ipunuun Jle [llarense

Tema 5.1 CrOpOCTh XUMHYECKHUX PEAKIINH.

11 2
XUMHUUYECKOE paBHOBECHE P

Pemenne mpakTHKO-OpUEHTHPOBAHHBIX 3alaHHH Ha aHaIIn3 (aKTOPOB, BIUAIOIINX HA N3MCHECHHE
CKOPOCTU XHUMHYECKOI peaKiui, B T.9. C IIO3UINIT SKOJIOTUIECKHU 1[eJIeCO00Pa3HOTO ITOBEICHHS B OBITY U
TPYAOBOH AEATEIbHOCTH B LIEJIIX COXPAHEHHS CBOETO 30POBbS U OKPY>KAOIIEN IPUPOIHON CPEBbL.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3a7aHKl Ha npuMeHeHue npuHnuna Jle-Illarense mis
HAXO)KJICHUA HaNpaBJICHUs CMEIICHHS PaBHOBECHS XUMHUYECKOHN peakiuu 1 aHanu3 (HakTopos,
BIUAIOIIMX HA CMELICHUE XUMHUYECKOTO PaBHOBECHUS

Pasnen 6. PacTBopbl 4

Tema 6.1. I 5
ITonsitue o pacTBopax P

PacTBopenue kak (pu3uKo-xuMHUeckuii rmpouecc. PactBopsl. CriocoObI MPUTOTOBIICHUST PACTBOPOB.
PacTBopumocTs. MaccoBast mons pacTBOpeHHOT0 BemecTBa. CMBICT MOKa3aTens MPeaebHO JOITyCTUMOM
KOHIICHTPAIHH U €T0 UCIOIb30BaHNE B OIIEHKE IKOJIOTHYECKOH 06€30IacHOCTH.

[IpaBuia 3K0IOTHUECKH LIETECO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOH IESITEINLHOCTU B LIEISIX
COXPAHEHHMS CBOETO 370POBbs ¥ OKPY>KAIOILEH TPUPOAHON CPElbl; OACHOCTh BO3ACHCTBHS Ha KUBBIC
OpTaHU3MBI OIIPE/ICIIEHHBIX BEIIECTB.

Pelienne mpakTHKO-OPUCHTHPOBAHHBIX PAaCUETHBIX 3aaHUil Ha pacTBOPBI, HCIIOIB3YyeMbIC B OBITOBOW 1
MIPOU3BOICTBEHHOM AEATEIbHOCTH YEI0BEKA

Tema 6.2. MccnenoBanne CBOHCTB pacTBOPOB | IIp | 2

JlaboparopHas pabora «IIpurotoBieHnE pacTBOPOBY.

[Ipurorosnenue pacTBOPOB 3a1aHHON (MaccoBOM, %) KOHIIEHTPALNH (C IPAKTHKO-OPHEHTHPOBAHHBIMA
BOIIPOCAMH) U OIPEACICHUE CPEIbI BOIHBIX PACTBOPOB.

Pemenne 3a1a4 Ha MPUTOTOBIIEHNE PACTBOPOB




Pazgen 7.Xumusi B 0bITY H NPOM3BOICTBEHHOI 1eSITEJILHOCTH

14
JeJa0BeKa

Tema 7.1 Xumust B ObITY ¥ IPOU3BOJICTBEHHOM JICSATEITBHOCTH

IIp 2
4EII0BEKa

Hogeifime qocTHXeHUs XUMUYECKOH HayKU H XUMHYECKOH TeXHONMOTHHU. Pois XuMuu B obecriedeHun
9KOJIOTHIECKOM, SHEPIeTHYECKOH U MUILIEBOH O€30MacHOCTH, pa3sBUTHH MeIUIUHLL. [IpaBuiia norcka u
aHaJIM3a XUMHAYECKOH HH(POPMaINH W3 Pa3InIHBIX HCTOYHUKOB (HaydHas ¥ yueOHO-HayIHAas
JIUTEpaTypa, CPEelICTBA MACCOBOM nH(pOpMaInu, ceTh MHTEpHET)

Tema 7.1 Xumust B ObITy ¥ IPOU3BOACTBCHHON EATEIEHOCTH
yejgoBeKa

CP 12

[Mownck 1 aHAITU3 KEHCOB O MPUMEHEHUN XUMHUYECKUX BEILIECTB U TEXHOJOTHH C y9eTOM Oymy1neH
npohecCHOHATBHOM JeATEIPHOCTH TI0 TEMaM: BaXKHEHIITHE CTPOUTEIIBHBIE MaTEpPHAaIbI,
KOHCTPYKLIMOHHBIE MaTepUaibl, KpaCKH, CTEKIIO, KEpaMUKa, MaTepUabl JUIs SJIEKTPOHUKH,
HaHOMAaTepuabl, TEKCTUJIbHBIE BOJIOKHA, UICTOYHUKH SHEPIUHU, OPTraHUUECKHIE U MUHEPAIbHbIE
YAOOpeHHsL, IeKapCTBEHHBIC BELIECTBA, OBITOBAS XHMHL.

Bamura: [IpencrariieHne pe3yasTaToB penieHns KeiHcoB B (hopMe MUHH-IOKIIA/IA C TPe3eHTaIHeH

JAuddepennupoBannbiii 3a4eT 2

JuddepeHnnpoBaHHbIH 3a4eT IIp | 2

* - Jlex — nexyuu; Ilp — npaxmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —
nabopamopmbvie pabomul.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIUITIJIMHBI
3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPUATBHO-TEXHUYECKOMY 00ecne4eHUI0

Jis peanu3anuy MporpaMMbl y9eOHOH AUCIHUILTMHBI IIPEyCMOTPEHBI CIICNUaIBHBIE TOMEICHNUS,
MIPUBEIEHHBIM B I 6.3 0CHOBHO# 00pa3oBaTeIbHOM MPOTrpaMMBbI CIIEIIUATBHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuenue OUCYUniIuHl

Tun aymuropuu OcHalenne ayiuTopuu
CnennanusupoBanHoe yuedHoe o6opynoBanue, [1O n marepuabt
JJIS1 OCBOECHUS IMCHUIIMHBI (MPU HEOOX0AUMOCTH)




Y4aebuast ayTuTopus 1is
MPOBEJCHUS 3aHATHI
JIEKLIHOHHOIO TUIIA,
MPaKTUYECKHUX 3aHATHH,
BBITIOTHEHUA KyPCOBBIX pabor,
TPYNIIOBBIX ¥ HHINBHyaTbHBIX
KOHCYNBTalM, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOYHOM
aTTecTaluu

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

VYdeOHast ayquTopus 1ist
IIPOBEICHHUS 3aHATUI
JIEKLIMOHHOTO TUIA,
MPaKTUYECKHUX 3aHATHH,
BBITMIOTHEHHA KyPCOBBIX pador,
CPYIIOBBIX U UHIUBUYAIbHBIX
KOHCYNbTALHUH, TEKYILEro
KOHTPOJISI U IPOMEKYTOIHOM
aTTecTanun
(KoMmproTepHsIii Kitace)

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
paboThl O0YYAIOIUXCS

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

Y4eOHO-TPEHUPOBOYHBIH
xoMmIuieke «Ilonoca npensaTcTBuid
«tOnmop» (3-37(mosnoca
TIPEMATCTBHH ))

[IpensarcrBust: «PoBy» 1 mt., «JlabupuaT» 2 mTt., «3a00p ¢ HAKIOHHOH
JIOCKOI» 2 mT., «Pa3zpyrmennsiit MocT» 2 mr., «PaspymenHas
nmectHUa» 2 mWrt., «CTeHKa ¢ ABYMs ITpojIoMaMmy 2 mT., O MHHOIHBIH
OKOII /1715 CTPENBOBI M METaHUs TPaHar 2 IIT.

OO0O CrniopTUBHBIN KOMIUTEKC
"FOnocts" (8-Crannon)

KpriThie OeroBbie JOPOXKKH (TUL. 675 KB.M.), OTKpBITasi CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIBEHOE ITOTIE C CHHTETHIECKUM MOKPBITHEM
marep LXTII (. 7512.6 xB. M.), pyTOOIBHOE NONE C CHHTETHYECKUM
nokpeiTieM autep LXIV (. 7756.1 kB.M.), BKITIO9ast TpEHaXXEPHI,
TpeHaKEPHbIE KOMILICKCHI (TPeHAKEPHBIH 3ai1 001Iehu3nuecko
MOJITOTOBKN ), CHOPTUBHBIN KOMIUIEKC (CTOPTHBHBIN 3a1 1. 1468
KB.M.)

3.2. Uudopmanuonnoe obecrieuenne o0yueHnst
Ilepeyensb pexoMeHIyeMbIX Y4eOHBIX H31aHuil, NUHTepHeT-pecypcoB, 10N0JHUTEIbHON

JINTEPaTypbl

,ZZOI’lOleul’nefleble UCNMIOYHUKU.

Memoouueckue mamepuanvt 051 00y4AOUUXCS




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!

3HaHUA:

Ananmmz n OILICHKAa BBITTOJIHCHHU A
WHIWBHUya bHBIX 33[aHUW, PaCYEeTHBIX paldoT,
Ooripoc, TEeMaTUYeCKUI JUKTAHT,

KOHTPOJIbHAsT paboTa, MPAKTHISCKUE 3aHATHUS,
JOMaIITHHEC pa6OTLI, KOMIIBIOTECPHOC
TECTUPOBAHUC, BBaI/IMOKOHTPOHB Hu
CaMOKOHTPOJIb CTYACHTOB. ITomaOTA Hu
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKIaao0B,
cOOOMIeHN, TPE3CHTAIHH.

VYmenus:

HabOnronenne, KOHTpONIb TIpemojaBaTenst 3a
JeSITETbHOCTRI0  OOyJaroIuXcsl, aHalu3 W
OLICHKa ONTHUMAJIbHOCTH METO/a pEeLICHUS
3ama4, Oecena, ompoc, MPaKTHYECKUE 3aHATHA,

JIOMaIIHue paboTsl, KOMIIBIOTEPHOE
TECTUPOBAHHE
IIpakTruecknii OMbIT: HalOmonenue, KOHTPOJIb TpEMojiaBaTeNis 3a

JIESITEIBHOCTRI0  OOYYalOIUXCsl, AaHalIu3 |
OIlEHKa ONTUMAJIBHOCTA METOJa PEeHICHUs
3ajad, BBIIIOJTHCHIE 174 3aIuTa
WHIUBUIyadbHbIX 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.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



