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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.09 Xumus
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOroM mucuurmuiaabl OY/].09 Xumust sBriseTcst 4acThiO MPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
54.02.02 JEKOPATUBHO-ITPUKIIAJTHOE MCKYCCTBO 1 HAPOJHBIE ITPOMBICJIbI
(ITO BUAAM) (mpuka3 Munobpuayku Poccun ot 19.07.2023 1. Ne 547)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
00meo0Opa3oBaTenbHON AUCOUIUIAHBI «XUMUSD» JUIs1 NMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (YTBEPXJIEHO na 3acemanuu CoBeTa 1o OIEHKE COIEPXKAHUS U KaduecTBa
MPUMEPHBIX pabodnx mporpaMmM o0meoOpa3oBaTeIbHOrO U COIMAIbHO-TYMAHUTAPHOTO IIHKJIOB
cpenrero npodeccnonampHoro oopazosanus [Iporoxon Nel4 or 30.11.2022)

1.2. Mecto yueOHOIi IMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
cpe/lHero 3BeHa.
VYueonas mucuurmuHa OV/[.09 Xumus Bxoaut B mukit O01eodopa3oBaTeIbHON MOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

Ilenn mucoumuHB::  (QOpMUpOBAaHHE Yy CTYACHTOB IMPEACTABICHHUS O XUMHYECKOH
COCTABJISIIOIIEN €CTECTBEHHO-HAYyYHOM KapTHHBI MHpa KaK OCHOBBI NPHUHSTHS PEIICHUN B
JKU3HEHHBIX U NIPOU3BOACTBEHHBIX CUTYyalUAX, OTBETCTBEHHOIO ITOBEAECHUS B IIPUPOIHOM CpEJIE.
3aiaun JUCLUIUIUHEIL:

- copMHpOBaTh ITOHHMAaHHE 3aKOHOMEPHOCTEH TPOTEKaHWsI XUMHYECKHX IIPOIIECCOB U
ABJICHUM B OKpYKAWOIIEH cCpele, LEJOCTHOM HaydyHOM KAapTUHBI MHpa, B3aUMOCBA3U H
B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- pa3BUTb YMEHHS COCTaBISTH (OPMYJIbI HEOPraHWYECKMX U OPraHMYECKHUX BEILECTB,
YpaBHEHUS] XMMUYECKHX PpEaKLUid, OOBSCHATh HMX CMBICI, HHTEPIPETHPOBATH PE3YIbTATHI
XUMHYECKHUX DKCIIEPUMEHTOB;

- copMupoBaTh HaBBIKM ITPOBEJCHHS MPOCTEHINNUX XMMHUYECKHX OSKCIEPHMEHTAIbHbIX
UCCIIC/IOBAaHUN C COONIOZICHWEM TpaBui 0€30macHOro oOOpalleHusi C BeIIeCTBAMH U
naboparopHbIM 000pYIOBaHUEM;

- Pa3BUTh YMEHHUS HCIONB30BaTh HH(POPMAIMI0 XHUMHYECKOTO XapaKTepa W3 pa3IHuHBIX
HACTOYHUKOB;

- chopmupoBaTh yMEHUs MPOTHO3UPOBATH IOCIEACTBUS CBOCH AESITEIBHOCTH U XUMUYECKUX
MPAPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MTPOIECCOB;

- c(hopMHpPOBATH MOHUMAHHE 3HAYUMOCTHU JTOCTHIKCHUN XUMHYECKOW HAYKU M TEXHOJIOTHH JJIst
Pa3BUTHS COIMAIBHON U MPOU3BOJACTBEHHOU cep.

B pe3yibTaTe 0cBOCHHS Y4eOHOM AMCHUIUINHBI CTYIEHT J0JI5KEH 3HATH:

O MEJOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa, MNPHUPOAE KaK €IUHOU
LEIIOCTHON CHCTeMe, B3aUMOCBS3HM 4YENIOBEKa, NPUPOABI M OOMECTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MacmTabax BcenenHoi;

0 Hanbomee BaKHBIX OTKPBITUSAX U JTOCTHIKEHUSAX B OOJACTU €CTECTBO3HAHMSA, MOBIMSBIINX Ha
SBOJIFOLIMIO MIPEACTABICHUH O MPUPOJE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;

O HAy4yHOM METOJE IMO3HAaHUA NPHPOABI M CPEACTBAX HM3YyYECHHs MEraMupa, Makpomupa H



MUKPOMHPA;

B pe3yibTare 0cBOCHHS Y4eOHOMN AMCHUILINHBI CTYIEHT J0J7KEH YMETh:

NPUMEHSATh E€CTECTBEHHO-HAyYHbIe 3HAHUSA JUIAI OOBSCHEHHMS OKPYKAIOIINX SIBJICHUM,
COXPAaHEHHUs 3JI0POBbs, oOOecriedeHHs] Oe30MaCHOCTU IKU3HECSITEIILHOCTH, OepekHOro
OTHOILICHUsI K MPHUPOAE, PALMOHAIBHOTO IPHUPOJONOIb30BAHUSA, a TaK)KE BBIIOIHEHHS POJIH
IPaMOTHOTO TTOTPEOUTEIS;

MMOHMMAaTh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTrO 3HAHUS /IS Ka)kJIOTO 4eJIoBeKa HE3aBHUCHMO OT
ero npoecCHOHANBHOM JEATENIbHOCTH, pa3nndars (akThl U OIEHKH, CPABHUBATH OLICHOYHBIC
BBIBOJIbI, BHJIETh HX CBf3b C KPHUTEPUSIMU OLIEHOK U CBSI3b KPUTEPHUEB C OIPEIEICHHOMN
CHUCTEMOM LIEHHOCTEN

B pesyabrate ocBoOeHUsI y4eOHOM AMCHUILINHBI CTYIEHT JI0J’KeH HMeTh HABBIKU U (MJIH)
OIIBIT /IeSITeIbHOCTH:

BJIa/ICHHE NPHUEMaMH €CTECTBEHHO-HAyYHBIX HAOIIOICHHI, ONBITOB, UCCICIOBAHUN W OLIEHKU
JIOCTOBEPHOCTH IOJTYUYEHHBIX PE3YJIbTaTOB;

BJIaJICHUE IIOHATHIHBIM alllapaToM eCTECTBEHHBIX HayK, IO3BOJISIIOIIMM IO3HABaThb MUD,
y4acTBOBaTb B JUCKYCCHUSIX I10 €CTECTBEHHO-HAay4YHBIM BOIIPOCAM, HMCIIOJIb30BAaTh pa3IN4HbIE
WCTOYHUKN HH(OPMAIMK ISl TIOATOTOBKM COOCTBEHHBIX PalOOT, KPUTHUYECKH OTHOCHTBHCS K
coobmennsim CMU, coneprkamum HayqHYO HHPOPMAITHUIO;

1.4. Pexomenayemoe K0JIMYECTBO YaCOB HA OCBOEHHUE NIPOrPaMMbl Y4eOHOM AN CHHILIAHBI:

O6beM mporpamMmsl 72 9acoB, B TOM YHCIIE:
ayIUTOPHON yueOHOU Harpy3ku oOydaromierocs: 60 gacos;
CaMOCTOsTeNIbHON paboThl oOydaromerocst 12 qacos.

2. CTPYKTYPA U IPUMEPHOE COJEP)KAHUE YYEFHOM JUCIHUILINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABI y4eOHO# padoThl

Tabnuya 1. Buowl yuebnoii pabomot no nepuodam oceoenus OOII CIIO ons popmol 0byuenus -
OUHASL.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
1 2

KonrTakTHasn (aynuropHas) padora (Bcero) 60 60 34
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) 24 24 -

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(ecim TIpEyCMOTPEHO) } } }
JabopaTopHbIe 3aHATHA (C€CITH MPEAYCMOTPEHO) - - -

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 36 36 34

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 12 12 4
B TOM YHCJIC: - - - - - - -

B (hopMe MPaKTUICCKOH MOATOTOBKH

(eciu mpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: - - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
9K3aMEH)
OO01ast TPYI0EMKOCTh qac 72 2 56

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi qucuuminabl OYL.09 Xumus

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHMUME PA3JEJIA JTUCIHUITJINHBI Bun yuebHnoit
GoTEI* Koui-Bo 1acos
Copep:xanue pa3aeia (TeMbl) pa
Pa3nen 1. OcHOBBI CTpPOEHHS BelIeCTBA 6
CrpocHIE aTOMOB XMMHUYIECKAX 3JEMEHTOB U MPUPOAA XUMUICCKON Tex 2
CBA3HU

CoBpemeHHast Moziellb cTpoeHUs atoMa. CUMBOIMYECKUN SI3bIK XUMUH. XHUMHYCCKHH JIEMEHT.
DrexTpoHHas KOHPUTypanus aroma. Kiraccupukaius XuMUIeCKHX IEMEHTOB (S-, p-, d-3JIEMEHTHI).
BanenrtHslie 551eKTpoHbl. BalleHTHOCTE. DNEKTPOHHAS IPHUPOJA XUMHUYECKOU CBA3H.
DNEeKTPOOTPHLATETBHOCTD. BHIBI XMMUYeCKOW CBsA3H (KOBaJICHTHAs, HOHHAs, METAaJUTHIECKas,
BOJOPOZIHAs) M CIIOCOOBI ee 00pa3oBaHUsI.

Penitenne 3amanuii Ha UCIIOJIE30BaHME XUMAYECKOU CHUMBOIUKY U Cp ’
Ha3BaHHU COCIUHECHUN

Pemenue 3agannii Ha UCIMOJIL30BaHME XUMHYECKON CHMBOJIMKY M Ha3BaHUU COCTUHECHUH 1O
HOMEHKJIaType MEXAYHapOAHOTO COI03a TEOPETHUECKON U MPUKIAJHON XUMUH U TPUBUAJILHBIX
Ha3BaHUH /ISl COCTABIICHUS XUMUYECKUX (POPMYIT IBYXaTOMHBIX COCITUHEHHH (OKCHU/IOB, CYIIb(HIOB,
TUOPHUIOB U T.II.) M IPYTUX HCOPTAHHIECKIX COCTUHEHUH OTICITHHBIX KIACCOB.

IIpakTuyeckue 3ajaHus Ha YCTAaHOBIIEHHUE CBSI3H MEXIY CTPOSHUEM aTOMOB XMMUYECKHX 2JIEMEHTOB U
MEPUOANYECKUM N3MEHEHUEM CBOMCTB XMMUUYECKUX 2JIEMEHTOB U UX COSMHEHUI B COOTBETCTBUH C
nonokeHueM Ilepuoanyeckoii CHCTEMBI.




[lepnomuuecknii 3axkoH u Tabmuma .M. Menneneepa Jlex 2

Ilepuognueckas cucrema xumuueckux 3nemMeHToB .M. MenaeneeBa. ®usuyeckuii CMbICH
Ilepnogmueckoro 3akoHa [[.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHYECKIAX
AIIEMEHTOB, 00pa3yeMBbIX HMH IIPOCTHIX W CIOXKHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKECHUEM
XuUMUYecKoro sieMenTa B [lepuogudeckoii cucreme. MUpoBO33peHUYECKOE U HAYYHOE 3HAYCHHUE
Ilepnonnveckoro 3axona JI.1. Menneneesa. [Iporrnossr J[.W. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETHYECKUX 3alaHUN HAa XapaKTEPU3aLUI0 XUMUYECKUX
aneMeHTOB «MeTrauinyeckne / HeMeTaNTMYeCKUE CBOMCTBA, AICKTPOOTPHULIATEIEHOCTD XUMHUIECKUX
3JIEMEHTOB B COOTBETCTBUU C MX 3JIEKTPOHHBIM CTPOEHUEM H MOJIOXKEHHEM B IEPUOJAUYECKON CHUCTEME
xumuaeckux dyemeHToB .M. MenaeneeBay.

Pa3nen 2. XuMH4eckue peakuuu 10

Tunbl XUMHYECKHX peakKUi Jlex 2

Kaccudukanus 1 THIIBI XUMHYECKHX Peakni C y9acTHEeM HeopraHH4decKux BemecTB. CocTaBneHne
YPaBHEHHUH PEeaKINil COeTUHEHH, Pa3IOKeHHs, 3aMEIEHN, OOMEHA, B T.9. PEaKIINH TOPEHHUA,
OKHUCIIEHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHus okucaeHUsA-BoccTaHoBIeHNs. CTenenb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTED.
CocraBieHune 1 ypaBHUBAHWE OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIHA METOIOM MIEKTPOHHOTO
6amanca. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOJIE, TPOM3BOICTBEHHBIX MTPOIIeccax 1
KU3HEAEATEIbHOCTH OPraHU3MOB

KomiaecTBeHHBIE OTHOMIEHUST B XUMHH JIex 2

KonmmgectBenusie orHOmEHNS B XUMIH. OCHOBHBIE KOTMYECTBEHHBIC 3aKOHBI B XUMHUH M PacdeThl 110
YpaBHEHUAM XUMUYECKUX peakiuii. Mok Kak eIMHUIIA KOJIMYECTBa BelecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHUs MacChl U S3HEPruu. 3akoH ABoraapo. MonsapHblii 00beM ra30B. OTHOCHTENBHAS
TUTOTHOCTB Ta30B. PacueTs! 110 ypaBHEHHAM XHMUYECKAX PEaKIUH ¢ UCIIONb30BAHUEM MacChl, 00beMa
(HOpManBHBIC YCIIOBHS) Ta30B, KOJIMIECTBA BEIICCTRA.

DNeKTPONUTHIECKAsA JUCCOUALIHS U HOHHBIN OOMEH ‘ CPp ‘ 2

Teopus snekTponuTHYECKOH nucconnanuu. MoHbl. DIeKTpOIUTH, HEANEKTPOIUTHL. Peakiiny HOHHOTO
obmeHa. CocTaBJieHUE peaKii HOHHOTO OOMEHa ITyTEM COCTaBJICHUS UX MTOTHBIX M COKPAILCHHBIX
MOHHBIX ypaBHEHNH. KMCIIOTHO-0CHOBHBIE peaknny. 3aAaHnsA Ha COCTaBICHNE HOHHBIX peaKIni

JlaGoparopHas padora “THIIBI XHMAYECKUX PeaKInn” ‘ IIp ‘ 2

HccrnegoBanue THIMOB (IO COCTaBY M KOJMYECTBY UCXOAHBIX M 00Pa3yIOMINXCs BEIIECTB) U MPU3HAKOB
XHMAYeCKHuX peakunid. [IpoBeneHre peakiiii HOHHOTO 0OMEHa, ONIPEIeNICHHE CPEJbl BOAHBIX PACTBOPOB.
3amaHusA Ha COCTABICHUE MOHHBIX PEAKIIHH.

KouTponpHas pabora | IIp ‘ 2

CTpOCHI/IC BCHICCTBA U XUMHYCCKHUC PCAKIINHA.

Pa3nen 3. CTtpoenne u cBOHCTBA HEOPraHHYECKAX BEIIECTB 16

Knaccudukarms, HOMEHKIATypa 1 CTPOSHUE HEOPTaHMIECKUX
BEIIECTB

Jlex 2

[peamet Heopranmueckoit xumun. Kiaccngukanus Heopranudeckux BeniecTs. [IpocTeie U cioxHbIC
BemiectBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIMIECTB (OKCHIBI, THAPOKCH/IbI, KHCIOTHI, o). B3anMocBa3b
HEOPraHMYECKUX BEUICCTB. ATperaTHbIe COCTOSHUS BenlecTBa. Kpucrammaeckie n aMoppHbie
BellecTBa. THITB KPHCTAIUITMYECKUAX PEIIETOK (aTOMHasI, MOJIEKYIIApHas, MOHHAS, METAJUTHYECKas).
3aBHCHMOCTh (PU3HYECKHX CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYCCKON PEIICTKH. 3aBUCHMOCTb
XUMUYECKOH aKTUBHOCTH BEILECTB OT BU1a XMMHYECKOMN CBA3H U TUIA KPUCTAJUIMUECKON PEHIETKH.
[Mpu4auHBI MHOTOOOpAa3Us BELIECTB.




HOMeHKJIaTypa HCOPTraHUYCCKUX BCIICCTB. Penrenne OPaAKTHYICCKHUX

N Jlex 2
3aaHumn

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

DU3HUKO-XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BeecTB. MeTauibl. IIp 2

Meramner. O6niue puznuecKrue U XUMHYECKAE CBOMCTBA MeTautoB. CriocoObI MoTydeHus. 3HaUCHHE
METAJIIOB M HEMETAIIIOB B IPUPOJIE W )KU3HEACATSIIEHOCTH YelIOBeka U opranm3MoB. Kopposns
METAJTIOB: BUBI KOPPO3UH, CIIOCOOBI 3AIUTHI METAJLIOB OT KOPPO3HUH.

Hemeraisr. IIp 2

Hewmeramst. O0miue husnyeckine u XHMHYECKUE CBOHCTBA HEMETAIIOB. TUITHYHBIC CBOWCTRA
Hemetamnos [V— VII rpynn. Kimaccudukarius 1 HOMEHKIIaTypa COeAMHEHUH HeMeTaioB. KpyroBopotsr
OVOTeHHBIX 3JIEMEHTOB B IPHPOZE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX BELIECTB IIp 2

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUUECKUX BELIECTB (OKCHUI0B, TUAPOKCHU/IOB, KUCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B H3MCHEHIH CBOMCTB IMPOCTHIX BEIIESCTB, BOIOPOAHBIX COCAHHCHIH,
BBICOINX OKCHIOB W THAPOKCUIOB

CocraBneHne ypaBHCHHH XAMHYECKHX PEaKIIUi C y9acTHEM MTPOCTHIX
U CJIOXKHBIX HEOPTraHNYECKUX BEIECTB

CP 2

CocraBnenne ypaBHEHHH XMMHYECKUX PEAKIUH C y9acTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAIOB U HEMETAJIJIOB; OKCH/IOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX IEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAaHUN M aM(pOTEPHBIX THAPOKCUIOB; HEOPTAHUIECKUX COJIEH,
XapaKTepU3yIOIUX UX CBOHCTBA.

Pemienue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUH Ha CBOMCTBA, COCTaB, IOJy4EeHUE U
0e30macHoe UCIIONIb30BaHNE BYKHEHIIINX HEOPTaHHYECKUX BEHIECTB B OBITY H IIPAKTHIECKOI
JIeATENbHOCTH YeI0BEKa

Jlabopatopras padora «aeHTH(pHUKALIAA HEOPTAHNIECKUX BEIIECTBY. IIp 2

Pemenne skcieprMEHTANIBHBIX 3a1a4 10 XMMHUYECKUM CBOMCTBAM METAJIJIOB M HEMETAILIIOB, 110
PacnO3HAaBaHUIO U MOIYYCHHUIO COSJUHEHUN METAJUIOB U HEMETAJLIOB.

Wnentnduxanyss HEOpraHMIECKUX BEMIECTB C HCIIOIB30BAaHUEM HX (PH3UKO-XMMUYECKUX CBOMCTB,
XapaKTEePHBIX KaYeCTBEHHBIX peakuii. KadecTBeHHBIC peaklinu Ha cyiabdar-, KapOoHaT- U XJIOpUI-
AHUOHBI, HA KATHOH aMMOHUSI.

KonTponbsHas padora ‘ IIp 2

CBo#icTBa HEOPTAHWICCKHUX BCIICCTB




Paznen 4. CtpoeHue u cBOWICTBA OPraHMYeCKHX BellleCTB 24

Krnaccugukanus, crpoeHe 1 HOMEHKIIaTypa OpraHnYeCKUX BEIICCTB Jlex 2

IlosiBneHue u pa3BUTHE OPTaHUUECKOM XUMUH Kak Hayku. [Ipenmer opranuueckoi xumuu. Mecrto u
3HA4YE€HNE OPTaHNIECKOI XUMHUH B CHCTEME €CTECTBEHHBIX HayK.

XUMH9IECKOE CTPOSHHUE KaK MOPSIOK COCTMHEHHUS aTOMOB B MOJICKYJI€ COTIACHO WX BaJICHTHOCTH.
OCHOBHEIE MTOTOXKEHH TEOPUU XUMUIECKOTO CTPOSHUS OpraHndeckux coequHeHnid A.M. bytieposa.
VYInepomHbIi CKENET OpraHUIeCcKO MOJIEKYIIBI. 3aBUCHMOCT CBOMCTB BEIIECTB OT XUMUIECKOTO
cTpoeHus Mosiekyn. i3oMepus i H30MepHl.

Honsartue o pynxkumnonansHou rpymme. Pagukan. [IpuHiume! kitaccupuKaui OpraHuIecKux
COEMHEHUH. MexayHapoIHas HOMEHKIIATYpa ¥ MPUHIIUITE HOMEHKIIATyPhl OPraHH9eCKUX COETNHEHUH.
[onsAtue 06 a3oTComEpKAIMX COCTUHEHUIX, ONOIOTMYeCKH aKTUBHBIX BellecTBax (yIIeBoaax, xKHupax,
Oenkax M Jip.), BRICOKOMONICKYIIIPHBIX COCIMHEHUAX (MOHOMEp, TIOIIAMEP, CTPYKTYPHOE 3BEHO).

HomenknaTypa opraHu4ecKkuX COeJUHEHUN OTAE/IbHBIX KJIACCOB.

Jlex 2
CocraBneHne cTpyKTypHBIX (OpPMYIT

HomenknaTtypa opraHndecKiuX COSAMHEHHH OTAETbHBIX KJIACCOB (HACHIIIIEHHBIE, HCHACBIIICHHBIE U
apoMaTU4eCKHE YIIICBOAOPOIbI, CIUPTHI, (DEHOINBI, allbICTH/IbI, KETOHBI, KAPOOHOBBIC KHCIIOTHI | JP.)
CocrapieHue MMOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYIT OPTaHUIECKUX BEIICCTB OTACIBHBIX
KJIACCOB, MCITOJIB3YsI UX HAa3BaHUA IO CUCTEMAaTHUECKON U TPUBHAILHOW HOMEHKIIAType (3THIIEH,
aleTUIICH, NIALEPHH, (eHom, (opManbIeTrnl, yKCyCHas KHCIIOTa, IIHUITNH). PacaeTs! mpocreiimeit
(hopMyIBI OpraHUYECcKOH MOJEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)

IIpenenbHble, HENMPEAEIbHBIE U ADOMAaTHYECKUE YITIEBOAOPOIbI ‘ IIp ‘ 2

OH3HKO-XMMUYECKHE CBOHCTBA OPraHHYECKUX COCAMHEHHH OTIENBHBIX KIaccoB (0COOCHHOCTH
KJIacCH(pHUKaMK H HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHICCKHI psAll M 00mas (popmyna; H30MEPHS;
¢u3nvecKre CBOMCTBA; XHMUYECKHAE CBOMCTBA; CIIOCOOBI IOy YCHHS):

— TIpeAenbHbIE YITIEBOAOPOBI (aJIKaHBI M IUKII0ANKaHbl). [operre MeTaHa Kak OJJMH U3 OCHOBHBIX
HCTOYHHKOB TEIIa B TPOMBIILICHHOCTH U ObITY. CBOHCTBA IIPUPOIHBIX YITICBOIOPOAOB, HAXOKICHUE B
MNPUPOJE U NIPUMEHEHNE AIKAHOB;

— HeTIpe/iebHbIE (AJIKSHBI, ATKUHBI U aJIKaJUeHBI) U apoMaTHiIecKHe yrreBogopoasl. [opeHne anerninena
KaK MCTOUHMK BBICOKOTEMIIEPATyPHOIO MIAMEHU ISl CBAPKHU U PE3KU METAJLIOB.

Kucnopozaconep:xaiiue coeiuHeHUs IIp ‘ 2

— KHCIIOPOJCOAEpIKAILIE COeANHEHHS (CIUPTHI M (heHOIIBI, KapOOHOBBIE KUCIOTHI U 3(UPBI, alIbICTHIBI 1
KETOHBI, XKHPHI, yIieBoasl). [IpakTudeckoe mpruMeHeHHE 3TIIICHIIIMKOISA, DIALIEPHHA, (eHOoIa.
[Mpumenenue Gopmanbaernia, aneraibIeruia, yKCYyCHOH KHCIOTEL. MBUTa KaK CONH BBICIIAX
KapOOHOBBIX KUCIIOT. MooIue CBOICTBa MbLIIA.

A3zoTcomepkamue COeTNHECHUA ‘ IIp ‘ 2

— a30TcoeprKalIie COSIMHCHUS (AMHHBI 1 aMAHOKHCIIOTHI, OeKH). BEICOKOMONEKYIISIpHBIC COCHHEHUS
(cuHTEeTHYECKHE U OMONIOTHYCCKI-aKTHBHBIC). MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO.
ITonumepusanus >TUIIEHA KaK OCHOBHOE HAIIPaBICHUE €0 UCIIOIB30BAHMS.

I'eneTn4eckas CBSA3b MeXAy KIaCCaMi OPraHUYECKUX COCAMHEHUI.

CBo¥icTBa OpraHUYECKUX COCTUHEHHUH OTIENBHBIX KIIaCCOB ‘ IIp ‘ 2

CBoiicTBa OpPTaHUYIECKUX COCAUHEHUN OTACIBHBIX KIIACCOB (TpUBUATLHAS U MEKITyHAPOIHAS
HOMEHKJIATypa, XHMIIECKHE CBOWCTBA, CIIOCOOBI OMYyICHHUS ): IPEACTbHBIC (aTKaHBI 1 IHKIOATKAHBI),
HETpeAeTbHEIC (aTKEeHBI, aTKWHBI U aJIKaIACHBI) H apOMaTHICCKUE YITIEBOIOPO/IEI, CITAPTHI U (PEHOITHI,
KapOOHOBBIE KUCIIOTHI U 3 UPHI, AJTbICTH/IbI U KETOHBI, AMUHBI 1 AMHHOKHCIIOTBI, BBICOKOMOJICKYIISIPHbBIS
COCTMHCHUS. 3aIaHus HA COCTABJICHIE YPAaBHEHUH XUMUYCCKUX PEAKIHil C yIaCTHEM OPTraHUIeCKUX
BEIIECTB HA OCHOBAHWH UX COCTABA M CTPOCHUS.




CocraBneHne cxeMm peaxiuit CP ‘ 2

CocraBneHue cxeM peaxifiii (B TOM YHUCIIE 10 IPEUTOKEHHBIM IETI0YKaM MPEeBpaIieHuit ),
XapaKTepU3YIOMHNX XUMHUYIECKHE CBOMCTBA OPTaHNIECKIX COSAMHEHNN OTAEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJIy4CHHS U Ha3BaHUE OPTraHUYECKUX COEAUHEHHI 110 TPUBUAILHON WIIH MEXKyHApOIHON
CHUCTEMaTH4YeCKO HOMEHKIIATypeE.

Pemenune npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHUI Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJENBbHBIX KIIACCOB.

JlaGoparopHas pabora “IIpeBparieHust OpraHnYeCKUX BEIIECTB PH

" Hp 2
HaneBaHI/II/I :

ITony4enue sTuneHa U U3y4eHUE ero cBOMCTB. MoaenupoBaHue MOJIEKYIl U XUMHYECKUX NIPEBPAICHUH
Ha OpUMepe 9TaHa, DTUJICHA, alleTUIeHa U Jp.

I/IHGHTPI(PHK&HI/ISI OpPraHnYCCKUX BCHICCTB, UX 3HAYCHUC U
MIPpUMCHCHHUC B OBLITOBOI JACATCIBbHOCTH 9CJIIOBEKA

CP 2

Brooprannueckne coenunenus. [Ipumenenne u Gronormaeckas poib yrieBogoB. OKHCIECHHE yIIIEBOOB
— MCTOYHHUK SHEPTUH KUBBIX Opranu3MoB. O0IacTu mpuMeHEHHs aMIHOKHUCIIOT. [IpeBpamnieHns O0enKkoB
AN B opra"u3Me. buonorndeckue ¢pynknun 6enkos. buomornyeckue ¢ynkiuu sxupos. Poib
OpraHMYeCcKOll XMMHH B PEIICHHH MPoOIeM MUIIeBOH 6€301acHOCTH.

I/I)IGHTI/I(l)HKaHI/UI OPraHruvYCCKUX BCHICCTB, UX 3HAYCHUC U

. IT 2
NMPHUMEHCHHEC B MPOU3BOACTBECHHOU JACATCIIBHOCTH YCJIOBCKA P

Posb opraHu4eckoil XUMHH B PELICHHH MPOOIEM SHEPTeTHUCCKOH 0e30MacHOCTH, B pa3BUTHH
MEINIMHBI, CO3aHUN HOBBIX MaTepHallOB, HOBBIX HCTOYHHKOB YHEPTHH (aTBTEpHATHBHBIE HCTOYHUKU
sHeprun). OmacHOCTh BO3AECHCTBUSA Ha KUBBIE OPTraHU3MBI OPTaHUIECKIX BEIIECTB OTAEIBbHBIX KJIAaCCOB
(yrmeBomoposl, CHUPTHI, (PEHOIBI, XJIOPOPraHUIECKHAE POU3BOIHBIC, AIBICTHIBI U JIP. ), CMBICI
MOKa3aress MPeelIbHO JOITYCTUMOM KOHIEHTPAIUN.

JlaGoparopHas pabora: “Unaentndukaims OpraHHueCKUX COeTUHEHHIT

” Ip 2
OTACIBbHBIX KJIaCCOB

VpenTudukanus opraHmYecKiX COCIMHEHNUH OTICIBHBIX KIIACCOB (Ha MPHUMEpPE aJIbCTHIOB, Kpaxmara,
YKCYCHOW KHCIOTHI, OEJIKOB | T.II.) C HCIIOIb30BAaHUEM UX (PU3HKO-XUMUYIECKUX CBOWCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. Jlenaryparus Oenka npu HarpeBaHuH. L{BeTHbIC peakiuy OEKOB.
BoO3HUKHOBEHHE aHATUTUYECKOTO CUTHANA C TOUYKH 3PEHHS XUMHUYECKUX MPOLIECCOB IIPU IPOTEKAHUU
Ka4eCTBEHHOM pPeaKIiy, MO3BOJIONIEH HACHTH(UIINPOBATH ITPEITI0KEHHBIE OPTaHHYECKNE BEIECTBA.

KoHTponpHast pabota ‘ Ip ‘ 2

CtpyKTypa 1 CBOICTBA OPTAHUYECKIX BEIICCTB

Pazgen 5. Kuneruueckue 1 TepMOIUHAMUYECKUE 3AKOHOMEPHOCTH
TPOTEKAHUSI XUHMHYECKHX PeaKIui

6

LUKOpPOCTb XMMNYCCKNX PCAKLIMH.

Jdex | 2

CKOpOCTh peaklyH, €¢ 3aBHCUMOCTD OT Pa3IHUHBIX (PaKTOPOB: MPUPOIBI PEArHPYIOIINX BEIIECTB,
KOHLEHTPALUU PEearupyoInX BEIIECTB, TEMIEPATYphl U MIOIAAN PEaKIIMOHHON NOBEPXHOCTH.
TennoBsie 3 GEKTH XUMHYECKHX peakHi. DK30- H YHIOTCPMHYCCKHIE, PEAKIIH.

O0OpaTuMOCTh peaKiuii.

XUMHAIECKOE pABHOBECHE ‘ Jlex ‘ 2

XUMHYECKOE PABHOBECHE U €TO CMEIICHHE MO ACHCTBHEM Pa3IHYHBIX (PaKTOPOB (KOHLICHTPALHs
peareHTOB MM MMPOAYKTOB PEaKINH, JaBIEHUE, TEMIIEpaTypa) VI CO3JaHMs ONTAMAIBHBIX YCIOBAN
MpoTeKaHus XxuMHuueckux mpoueccos. ITpunanun Jle Ilarense.

Pemenune npakTHKO-OpUEHTHPOBAHHBIX 3aJAHHI ‘ CP ‘ 2

Pemenne npakTUKO-OpHEHTHPOBAHHBIX 3a/1aHUI Ha aHAIN3 (DAKTOPOB, BAMAIOIINX HA U3MECHCHHE
CKOPOCTH XUMHYECKOH peakiyy, B T.4. C TIO3UIHI SKOIOTHYECKH [eIeCO00pa3HOT0 MOBEICHHS B OBITY 1
TPYAOBOIl AEATENHHOCTH B LIEJIAX COXPAHEHHS CBOETO 30POBbS U OKPYKAIOIIEH MPUPOIHOM CpeIbl.
Pemenune npakTMKO-OpUEHTUPOBAHHBIX 3a4aHUI Ha puMeHeHue npuHuuna Jle-Illarense mis
HaXOXKJCHHs HANPABJICHUS CMEIICHHS PABHOBECHS XUMHYECKOH peakiuy U aHann3 (GakTopoB,
BIIUSIOIIMX HA CMELIEHNE XUMHUYECKOTO PAaBHOBECHSI.




Pazgen 6. PacTBopbl 4

IlonsTHE O pacTBOpax Jlex 2

PactBopenue kak (husuko-xumuieckuit mpouecc. PactBopsl. CriocoObl MPUTOTOBICHUS PACTBOPOB.
PactBopumocts. MaccoBas 1051 paCTBOPEHHOTrO BemmecTBa. CMBICH MOKa3aTens IpeJe/ibHO JOITYCTUMOI
KOHIIEHTPAITMH U €T0 NCIOJIb30BaHME B OIIEHKE IKOJIIOTHYECKOI 0€30macHOCTH.

[paBuIia 3KOIOTHUECKH LENeco00pa3HOro MOBEACHUS B OBITY M TPYIOBOH IESITEIBHOCTH B LEIX
COXpaHEHUs CBOETO 3J0POBbs U OKPYKAIOIIEH IPUPOAHON CPENIbl; ONTACHOCTL BO3ACUCTBHS Ha KUBbBIE
OpraHU3MBbI OIPEACICHHBIX BELIECTB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX pAaCUCTHBIX 3aaHUI Ha paCTBOPHI, UCIONB3yeMbIC B OBITOBOW U
HNPOU3BOACTBEHHOM AEATEIbHOCTH YEI0BEKA.

HUccnenopanue cBoiicTB pacTBopoB. JlabopaTopHas paboTa

IIp 2
«[IpuroroBneHne pacTBOPOBY.

[IpuroToBieHME pacTBOPOB 3aTaHHOI (MaccoBOi, %) KOHIIEHTpaUH (C MPAKTHKO-OPUCHTUPOBAHHBIMHU
BOITPOCAMM) U OMPEICICHIE CPEIBI BOTHBIX PACTBOPOB.
Pemenne 3aga1 Ha MPUTOTOBIICHUE PACTBOPOB.

Paznen 7. Xumus B ObITY H IPOHU3BOICTBEHHOM 1eSITEIbHOCTH
yesioBeka IlpodeccnonaibHO-0pHEHTHPOBAHHOE COlep/KAHUE

XuMmus B ObITY W IPOU3BOICTBCHHOMN JACATEIILHOCTH YEIIOBEKA Jlex 2

Hogeifie qoCcTHXEHUS XMMUYECKOH HayKU M XUMHYECKOH TeXHONMOTHHU. Pois XuMuu B obecriedeHun
9KOJIOTHIECKOH, SHEPIeTHYECKOH U MUILIEBOH O€30MacHOCTH, pa3sBUTHH MeIUIUHEL. [IpaBuiia norcka u
aHaJIN3a XUMAYECKOW HH(POPMAIIH U3 Pa3IHIHBIX HCTOYHUKOB (HaydHAas ¥ y9eOHO-HaydHas
JIUTEepaTypa, CpelIcTBa MaccoBo nHpopMmalnu, ceth MuTEpHET).

Ilonck n aHaIM3 KEiCOB O MMPUMCHCHHUHN XUMHUYICCKUX BCHICCTB U

< " N IT 2
TEXHOJIOTHH C y4eToM Oymymiei mpogecCHOHaIbHOMN AeITEeNbHOCTH P

[Townck 1 anamM3 KEHCOB O MPUMCHEHUY XHMHUYECKUX BEIIESCTB U TEXHOJIOTHI C yIeTOM Oymymien
npodeccHOHaIbHOM AeSITETFHOCTH 10 TEMaM: BKHEHIITHE CTPOUTEIIbHBIC MAaTEPHAIIBI,
KOHCTPYKIIMOHHBIE MaTepHaJbl, KPACKHU, CTEKIIO, KEpaMUKa, MaTepUabl U SICKTPOHUKH,
HaHOMAaTepHUalbl, TEKCTUIbHBIE BOJIOKHA, HCTOYHUKH HEPTHUHU, OPTaHUYECKHE U MUHEPAIbHbIE
yIOOpeHHUs, IeKapCTBEHHBIE BEIICCTBA, OBITOBASI XMMHUSI.

3amuTa: [IpencraBnenne pe3ynsTaToB pemIeHs KeHCOB B (popMe MIHH-JOKIIaa C IPE3EHTANEH.

* - Jlex — nexyuu,; Ilp — npakmuyeckue 3ansmus, CP — camocmosmenvuas paboma; JIP —
nabopamopHwie pabomui.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIIUITIJIMHBI
3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecne4eHUI0

Jis peanu3anuy nporpaMMbl y9eOHOH AUCHUTUTHHBI TIPETyCMOTPEHBI CIICHUAaIbHbIC TOMEICHHUS,
MIPUBEIEHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTrPaMMEI CIIEITHATBHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecneuerue OUCYUNIUHDBL

Tun ayquropun OcHaluleHne ay1uTOpUU
CneunaausnpoBanHoe yuedHoe oGopyaoBanue, [10 n maTepuasni
IJI51 OCBOEHUS TUCHUILUTAHBI (TIPU HEOOXOAUMOCTH)




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

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

AynuTopHs U1 CaMOCTOATENEHOM
paboThl O0YYAIOIUXCS

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

OcHosHble UCTOYHUKUL:

1. Hukonbckuii A. B., CyBopoB A. B. Xumus [ DnekTpoHHBIN pecypc]:ydeOHUK U PaKTHKYM
s cro. - Mocksa: FOpaiit, 2023. - 507 ¢ — Pexxum nocrtyma: https://urait.ru/bcode/513537

2. CyBopos A. B., Hukxonbckuit A. b. O0mast u Heopranndeckas xumus B 2 T. Tom 2
[DnexTpoHHBIH pecypc]:yueonuk ast cro. - Mocksa: FOpaiit, 2023. - 378 ¢ — Pexxum gocryma:
https://urait.ru/bcode/513571

3. Jlebenes HO. A., @anees I. H., Tonyoe A. M., [llanosan B. H., CrennanoB M. b. Xumus.
3atauHuK [ DNEKTPOHHBIN pecypc]|:yueOHoe mocodue s cmo. - Mocksa: FOpaii, 2023. - 236 ¢
— Pesxxum mocrtyma: https://urait.ru/bcode/513091

4. I'munaka H. JI., ITonikoB B. A., babkoB A. B. O6mias xumust B 2 1. Tom 1 [DnexTpoHHBIH
pecypc]:yuebnuk s cmo. - Mocksa: FOpaiiT, 2023. - 349 ¢ — Pexxum pocryma: https://urait.ru/
bcode/512151

5. Ky3nenosa H.E., Jleskunu A.H., [llatanoB M.A. Xumus. 11 kiacc (0a30BbIi ypOBEHB)
[DnexTpoHHBIH pecypc]: Yueonuk. - Mocksa: AO "Uznarensctro "l[IpocBemenne”, 2022. - 243
c. — Pexxum mocryma: https://znanium.com/catalog/document?id=432739

6. I'abpuensia O.C. Xumus. 11 xnacc (0a30BbIi ypoBeHB) [ DNeKTPOHHBIH pecypc]: YueOHUK. -
Mocksa: AO "UsnarensctBo "[Ipocsemenue”, 2022. - 227 c. — Pexxum noctyma: https://
znanium.com/catalog/document?id=432736




7. Kypun A.A. Xumus. 10-11 xmacc. ba3oBerit ypoBeHb [ DNeKTpOHHEIH pecypc]: YaeOHuK. -
Mocksa: AO "UznarensctBo "IIpocsemenne”, 2022. - 179 c. — Pesxum moctyna: https://
znanium.com/catalog/document?id=432732

8. I'abpuensa O.C., Octpoymos W.I"., CnagkoB C.A. Xumus. bazossrii yposens. 10 kmacc
[DnexTpoHHsIi pecypc]: Yaeonuk. - Mocksa: AO "UsnarensctBo "llpocsemenne”, 2022. - 128
c. — Pexxum nocryma: https://znanium.com/catalog/document?id=432638

ﬂOI’lO]ZHLH’)l@JZbele UCMOYHUKU.

9. Jlebenes HO. A., @anees I. H., Tonyoe A. M., [llanoBan B. H., Cremanos M. b. Xumus.
3amaunuk [ DnexTpoHHBIH pecypc]:Yuebnoe mocodue s CIIO. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxum mocrtyma: https://urait.ru/bcode/491053

10. Jlebenes 1O. A., @anees I. H., [onmy6eB A. M., Illaoan B. H. Xumus [DnexTpoHHbIH
pecypc]:Yueonuk [ns CITO. - Mocksa: FOpaiit, 2022. - 431 ¢ — Pexxum nocrtyma: https://
urait.ru/bcode/491035

Pecprbl llH¢0le'laLﬂ/l0HHO-m€JleKOMMyHMKQMUOHHOﬁ cemu «Humepﬂem»:

1. OBC PY/IH u ctoponnue OBC, k KOTOPBIM CTy[A€HTH YHUBEPCUTETA UMEIOT JTOCTYI Ha
OCHOBaHHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- OBC «Academia-library» https://academia-moscow.ru/

- OBC Znanium https://znanium.ru

- Dnektponno-6ubmorednas cucrema PY/IH — DbC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas miardopma FOpaiit https://urait.ru

2. bassl JaHHBIX U ITIOUCKOBBIE CUCTCMBI:

- YueOubiid mopran uactuTyTa https://portal.rudn-sochi.ru/



Memoouueckue mamepuanst 011 00YUAIOUJUXCSL

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

- (opmupoBanme 3HaHUH, KOTOpBIe 00ecredaT 00yHIarOIUMCS KOJUIEPKA YCIICHIHYIO alalTalnuio
K IIPOo(heCCHOHAIBHON JeSITETbHOCTH.

CamocrosiTenbHas paboTa CTyICHTa SBISIETCS. KITFOYEBOM COCTABIIONIECH yueOHOTO Tporecca,
KOTOpast ompeaersieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWN, IPUEMOB IT03HABATEIIBHOM
JEeSITEIBHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUECKOM pabore.

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3/IaHUIO MHTEpeca K N30paHHO# MpoheCCUu 1 OBIAJICHUIO €€ 0COOCHHOCTSIMU;
-IIPUOOIIUTE CTYACHTA K TBOPYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO] K 00yUSHHIO.

[Tpu oprarn3anyy caMOCTOSATENIFHOW PaOOTHI CTYCHTOB B Ka4€CTBE METOIOIOT HUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBINA MOX0/, KorJa 00yueHrne OpueHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHHH pemaTh He TOJIBKO THIIOBBIE, HO W HETHITOBBIE 3aJja4H, KOTJ[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HMHUIIMATUBY, 3HAHHSI, yMEHUS U HaBBIKH,
MOJTYYECHHBIE TTPH U3Y4YE€HUH KOHKPETHOW JHCLIUTUIHHEL.

Y4eOHO-MeTOoAMYECKUE MaTepHAITbl [UISI CAMOCTOSTEIBHON paOoThI 00yJaOIIHXCS
pa3MemaTcs B COOTBETCTBUU C JICHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaebHOM mopTarre.

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

KoHTposb 1 olleHKa pe3ybTaToB OCBOSHUS AUCHUIIIMHBI OCYIECTBIISIETCS MpenojaBareieM B
Tponecce NpoOBEACHHS NPAKTHYECKUX 3aHATHN, TECTUPOBAHUS, a TAK)KE BBIIIOIHEHUS
00y9arOITIMICS WHAWBH/TyaTbHBIX 33 JaHHMA.

Tabruya 4. Konmpons u oyeHka pe3ynomamos 0C80eHUs: OUCYUNTUHDBL

PesysabTaTnl 00yuyeHus ®opMbl H METOABI KOHTPOJIS H OLIEHKH
(ocBOCHHBIC YMEHUSI, YCBOCHHbIC 3HAHMS) pe3yJIbTATOB 00yUYeHusl
3HaHus: Ananmz u OILlEHKa BBIIIOJTHEHHUS
0 IIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO- WHJUBUTYaTbHBIX 3aJJaHWI, paCUeTHBIX padoT,

HAy4YHOM KapTHHE MHpa, IPUPOJIE KaK €IUHON |0MpocC, TEMATUYCCKUI TUKTAHT,
LETIOCTHOM CHCTEME, B3aMMOCBSA3HU YEIOBEKA, |KOHTpOJIbHAs paboTa, MPaKTHYECKUE 3aHSITHS,

l'IpI/IpOJIBI nu 06H1€CTBa, HpOCTpaHCTBeHHO- JIOMAaIlIHUE pa6OTBI, KOMHBIOTepHoe
BPEMEHHBIX MaciiTabax Beenennoi; TECTHPOBAHHE, B3aHMOKOHTPOIIb u
(0] HanboJsIee BaXXHBIX OTKPBITHAX U CaMOKOHTPOJIb CTYJIEHTOB. ITomaoTAa u
JOCTHXXCHHUSIX B o0JracTr C€CTCCTBO3HAHHA, TPaMOTHOCTb HOArOTOBJIEHHBIX JOKJIaJ0B,

NOBJIUABIINX Ha YBOMIOLMIO IPEICTABICHUH O |cooGIieHHil, Ipe3eHTallHil.
MPUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
0 HAy4HOM METOJE IMO3HAHUS IPUPOBI U
CPEICTBAaX U3yYCHHUSI MEraMupa, MaKpOMHpa U
MHKPOMHPA;




Ymenus:

MPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS IS
OOBSICHEHHSI OKPYKAFOIINX SBJICHHUI,
COXpaHEHHUs 37I0POBBs, O0ECIIeUeHUS
0€30IMacCHOCTH KH3HEICATEIILHOCTH,
OepeKHOTO OTHOIIECHHUS K IIPUPOJIE,
PaLMOHANBHOIO MPUPOAOIIOIB30BaAHUS, A TAKKE
BBITIOJTHEHUS POJIA TPAMOTHOTO TIOTPEOUTEIS;
MMOHUMAaTh 3HAYUMOCTbh €CTECTBEHHO-HAYYHOIO
3HAHMUS U KaXKJI0r0 YEIOBEKa HE3aBUCHUMO OT
ero MmpoQeCCHOHATBLHOM /IS TEIIbHOCTH,
pasnudath (aKThl H OIEHKH, CPABHUBATH
OLIEHOYHbBIE BBIBOJbI, BUJIETh UX CBSA3b C
KPUTEPHUSIMH OLICHOK U CBS3b KPUTEPHUEB C
ONpPEAEIIECHHON CUCTEMOU LIEHHOCTEN

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OLICHKAa ONTHMAaJbHOCTH METOAA PpEIICHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE

IIpakTH4eCcKUi OMBIT:

BIIaZICHUE IPHEMAaMU €CTECTBEHHO-HAYYHbBIX
HaOJIIOIEHUH, OIBITOB, HCCIEIOBAHUHA 1
OLICHKH JJOCTOBEPHOCTH IOJIy4EHHBIX
pE3y/IBTaToB;

BJIa/ICHUE NOHSITUHHBIM annapaToM
€CTECTBEHHBIX HayK, [IO3BOJIAIOIINM O3HABATH
MHp, y4aCTBOBATh B INCKYCCHSX I10
€CTECTBEHHO-HAy4YHBIM BOIIPOCaM,
HCIOJIb30BaTh Pa3IN4HbIE HCTOUHUKH
UH(POPMAITUH JUTSI TOJTOTOBKH COOCTBEHHBIX
paboT, KPUTHIECKH OTHOCHTHCS K COOOIICHHSIM
CMMU, copepxalliuM HayqyHYI0 HHPOPMALIHIO;

HaOmrofenue, KOHTpPOJIb TperojiaBaTelis 3a
JIEITENIBHOCTRI0  OOYyYAIOIIUXCSI, AaHAIW3 U
OIleHKa ONTUMAJIBHOCTH METOJAa pPEelICHUs
3ajadg, BBITIOJTHEHHE 174 3alura
WHAUBUAYAJIbHBIX 3aJaHUN.

5. KOMIIETEHIIUA OBYYAIOHIETI'OCA,

OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuti

®OPMUPYEMBIE B PE3VYJIBTATE

MMudgp

Pe3yabrarhl (KOMIETEHINN)
OcHoOBHbIE MIOKA3aTeTH Pe3yJIbTATOB MOATOTOBKH

OK 04.

IddexTHBHO B3aUMOEHCTBOBATH H PadoTaTh B KOJIJIEKTHBE U KOMaH/Ie;

3HaTh:

TIICHXOJIOTHYICCKHUEC OCHOBBI ACATCIBHOCTHU KOJJICKTHBA, IICUXOJIOTHICCKHUE 0COOCHHOCTH JJHYIHOCTH,

OCHOBBI HpOCKTHOﬁ JACATCIBHOCTH

YMerTs:
OpraHMU30BBIBATH PAOOTY KOJIJICKTHBA U KOMAH/IBI,

B3aHMOJICHCTBOBATH C KOJIJIETaMHU, PYKOBOJCTBOM, KJIMEHTAMH B X0ZI€ IPO(eCcCHOHANBHOM AeATeIbHOCTH

OK 02.

Hcnosb30BaTh cOBpeMEHHbBIE CPEACTBA MOUCKA, AHAJIN3Aa H MHTEepIpeTaluu
nHopManuu 1 HHGOPMALMOHHbIE TEXHOJIOTHH /I BHINOJTHECHHA 3a/1a4
npogeccHoHAILHOM AeATeJTbHOCTH;

3HAaTh:

HOMEHKJIaTypa HH(OPMALMOHHBIX HCTOYHHKOB IIPUMEHSAEMBIX B IPO(ECCHOHAIBHOMN JeATENbHOCTH;
MIPHEMBI CTPYKTYpHPOBaHMsI HH(popMaIii; Gopmar ohopMIIeHHS Pe3yIbTAaTOB MOUCKa HHOpMaLuu




YMeTh:

OTpeAeIsTh 3a4a4H JUIsl TOMCKA HH(POPMAIIHH; ONPEASISITh HEOOXOAMMbIE HCTOYHUKH HH(DOPMAIINK;
IJTAHUPOBATH MPOIIECC MTOMCKA; CTPYKTYPHUPOBATH MOIyIacMyt0 WHPOPMAITHIO; BEIACIATh HAHOOIee
3HAYUMOE B IIepedHE WH(DOpPMAIIK; OLICHUBATh MPAKTUICCKYIO 3HATUMOCTD PE3yIIETATOB ITOUCKA;
0pOPMIIATE Pe3yIIETATHI TIOUCKA

Bunagerts:

HaBBIKAMH TTOJYYCHUS HH(MOPMAIIMK U3 HCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATENILHO OCYILIECTBIISITh
MOKCK, aHAJIN3, CACTEMATH3al{I0 H HHTEPIPETANUIO HH()OpMAAN pa3InIHbIX BUAOB H (HOpPM
MIPECTAaBICHUS;

CO3/JaBaTh TEKCTHI B Pa3JINYHbIX (OpMaTax ¢ y4eTOM HazHAYCHUs HH(pOPMAIHK U LIEIeBOW ayIUTOPHH,
BEIOMpAs ONTHMAJIBHYIO (POpPMY IpPEACTABICHHUS U BU3YaIU3allHH,

OLICHUBATH JOCTOBEPHOCTH, JICTHTUMHOCTH HH(OpMAIIH, € COOTBETCTBHE MIPABOBLIM M MOPAJIBHO-
THYECKHM HOPMaM;

HCTIONB30BaTh CPECTBA UH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PELICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AlMOHHBIX 33/1a4 C COOTIOICHUEM TPEOOBAHHH
HPrOHOMHKH, TEXHHKH 0€30I1aCHOCTH, THTHEHBI, PECYpPCOCOCPEIKEHHUS, TPABOBLIX U 3THYECKAX HOPM,
HOpM MH(POPMAIIHOHHOM OE30MMaCHOCTH;

BJIaJIcTh HABBIKAMHU PAcIIO3HABAHUSA M 3allIUTHI HHPOPMaIHH, HH()OPMAIMOHHOH 0e30MacHOCTH
JMYHOCTH;

ConelicTBOBATH COXPAHEHHMIO OKPYKAIOIIEl cpe/ibl, pecypcochepekeHuIo,
OK 07. NPUMEHSATH 3HAHUA 00 N3MEHEHUHU KJIUMATA, IPUHIUIIbI fepeKINBOro
NPOU3BOICTBA, 3¢ (PeKTHBHO /1eICTBOBATH B YPe3BbIYAUHBIX CUTYAIUSX;

3HaTh:

MIPaBHIIa SKOJIOTUYECKON 0€30IIaCHOCTH MPHU BeICHUH MPOEeCCHOHANTBHON IEATEIbHOCTH, OCHOBHBIE
pecypcEl, 3a1eiCTBOBaHHEIEC B POGECCHOHAIBHON IEATENBHOCTH, ITyTH 00€CTICICHIS
pecypcocOepekeHrs

VYMeTs:
COOITIO/IaTh HOPMBI SKOJIOTHYECKOM Oe30MMacCHOCTH; OTPEAEISATh HAITPABICHHS PECYpPCOCOEPEKCHHUS B
pamkax npodeccuoHabHOM IeSTEILHOCTH 0 CHEI[HATIBHOCTH

Bei6upars cnoco0b! penreHus 3a1a4 npogeccHOHAIbHOI AesiTeJIbHOCTH
NPHMEHUTEIBHO K Pa3IHYHbIM KOHTEKCTaM;

OK 01.

3HaTh:!

aKTyaJIbHBIH IPO(eCCHOHANBHBIA 1 COLUAIBHBIH KOHTEKCT, B KOTOPOM HMPUXOJHUTCS paboTaTh U KUTh,
OCHOBHBIC HCTOYHUKH HH(OPMALIMU U PECYPCHI VIS pEIICHUs 3a1a9 U pobieM B podecCHoHaIEHOM H/
WJIM COIMAIbHOM KOHTEKCTE;

aNTOPUTMBI BEITTOTHEHUS pa0OT B MPo(hecCHOHATBHON U CMEKHBIX 00JIacTAX;

METObI paboThI B IPO(eCcCHOHAIBHON U CMEXKHBIX cdepax;

CTPYKTYpy NJIaHa I PEHICHAS 3a1ad;

MOPSIIOK OLICHKH PE3yIBTATOB PELICHUS 3a1a4 NPo(eCcCHOHAIBLHON IeATCIHOCTH

YMmeTs:

pacrno3HaBarh 3a/1a4y W/HIH mpodieMy

B TIpoheCCHOHATBHOM W/MITH COIIMAIbHOM KOHTEKCTE;

aHaJIM3UPOBATH 3aJaqdy W/ IPOOIeMy U BBIACIATH €€ COCTaBHBIC YaCTH,

OIIPENENIsATh ATAIbI PELICHHUS 3aa4H;

BBIBIIAITH U 3 (GEKTHBHO HCKAaTh HH(GOPMAIHIO, HEOOXOIMMYTO [UIs PEILCHHS 3a1a41 H/HITH IPOOIeMBI,
COCTAaBIATH IIaH JCHCTBUS,

OIIpeNeIsITh HEOOXOAMMBIE PECYPCHI;

BIaJICTh aKTyaJIbHBIMH METOAaMH pabOThL;

B Mpo(heCcCHOHANILHOM U CMEXHBIX chepax;

peann30BbIBAaTh COCTABICHHBIH TIJIaH;

OLICHUBATH PE3YJIBTAT U MOCIEACTBUSA CBOMX JICHCTBUH (CaMOCTOATEIEHO MIIH C TOMOIIBIO HACTABHUKA)




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).



