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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY.09 Xumus
Ha36aHUe OUCYUNTUHBL

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 yuebnoui pabomut no nepuodam oceoeruss OOII CIIO ons ghopmwvl 0Oyuenus -
ouHasl.



Bux yue6HO# padoThI Beero, Cemectp(-er)
aK. 4.
1
KonrakTnas (aynuTopHasi) padora (Bcero) 60 60
B TOM YHCIIE: - - - - - - -
JIeKIuH (€CIU TPEyCMOTPEHO) 24 24
B TOM YHCIIE B POpME MPAKTUIECCKON TTOATOTOBKH
(ecnu IpexyCMOTPEHO) B B
J1abopaTopHbIe 3aHATUA (ECIU MPEAYCMOTPEHO) - -
B TOM YHCIIE B POpME MPAKTUIECKON TTOATOTOBKH
(ecnu IpexyCcMOTPEHO) B B
MIPAKTUYCCKUE 3aHATHA (€CIU MPETyCMOTPEHO) 36 36
B TOM YHCIIE B POpME MPAKTUIECCKON TIOATOTOBKH
(ecnu IpexyCcMOTPEHO) B B
CamocTrosTejbHas padoTa o0y4aronierocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe IPAKTHYCCKOH MOATOTOBKU
(ecnu IpexyCMOTPEHO) B B
YacoB Ha KOHTPOJIb: - -
[IpomesxyTounas arrectanus B hopme: (3auet/qud3zaqer/ i 340
9K3aMEH)
OO1ast TPyI0EeMKOCTh 4ac 72 72

2.2. TemaTuyeckuii miian u cogep:xkanue ydeonou qrucuumiauabl OY/1.09 Xumusn

Tabnuya 2. Cooeporcanue oucyunaunsvt/ MK no euoam yuebnou pabomol

HAMMEHOBAHME PA3JIEJIA TUCHUIIJIMHBI Buy y4e6Hoii
STl Kou1-Bo yacos
Conep:xanue pa3nesia (TeMbl) padoThI
Pa3nen 1. OcHOBBI CTPOEHUS BelIeCTBA 6
CrpoeHme aTOMOB XUMHUYCCKUX 3JIEMEHTOB U IPUPOAA XUMUICCKOU Tex 2
CBsA3HU

CoBpeMeHHast MOAETh CTpOoeHNA aroMa. CHUMBOIMYECKHAN A3bIK XUMUN. XUMHAYECKUH 2JIEMEHT.
DnexTpoHHas koHpUrypanus aroma. Kitaccudukarus XuMAIECKUX JIEMEHTOB (S-, p-, d-3JIEMEHTHI).
Banentasie 35eKTpoHBL. BaleHTHOCTE. DNEKTPOHHAA IPUPOAA XUMUUICCKON CBA3ZH.
ONEeKTPOOTPHUIATENBHOCTE. BUIBI XMMIYECKON CBS3M (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHU.

Penrenue 3amanuii Ha UCIIOIL30BaHIE XUMUYECKOM CUMBOIUKU U

o y CP 2
Ha3BaHWH COEAMHEHUH

Perenne 3aganuii Ha UCIIOIB30BAHNE XUMUYECKON CUMBOJINKHA U Ha3BaHUU COEIUHEHUH I10
HOMCHKJIATyPE MEXIYHAPOTHOTO COI03a TEOPETUICCKON U IPUKIIAAHOW XUMHUHU U TPUBHUATBHEIX
Ha3BaHUH I COCTABICHUS XUMUIECKHUX (POPMYIT IBYXaTOMHEIX COSTMHCHUH (OKCUIOB, CYyIb(HUIOB,
TUAPHUJIOB U T.II.) ¥ IPYTHUX HEOPTaHUUCCKUX COCTUHEHUN OTICIIBHBIX KIIACCOB.

[IpakTrueckue 3a1aHUsA HAa YCTAHOBICHUE CBI3U MEXIY CTPOSHHUEM aTOMOB XUMHUIECKHUX SIIEMEHTOB U
MIEPUOTNICCKAM N3MECHCHIEM CBOHCTB XUMUYCCKUX 3JIEMEHTOB U X COCAMHECHUI B COOTBETCTBUH C
nonoxxeHuem lleproauyeckoit CUCTEMBI.




Iepuoanyeckuii 3akon u Tabauna [1.1. Menzeneena Jlex | 2

Ilepuogmueckas cuctema xumudeckux 31eMenToB . 1. Menzaeneera. @usudecKuii CMbICI
[lepnomnaeckoro 3axona /JI.11. MenaeneeBa. 3akOHOMEPHOCTH H3MEHEHHS CBOWCTB XUMHYECKUX
3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BELIECTB B COOTBETCTBHH C MOJIOKCHHEM
XuUMHYeckoro eMenTa B [lepuoauyeckoii cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYCHUE
ITepuonuueckoro 3akoHa J[.1. Menneneea. IIpornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB.

Pemenne mpakTHKO-OpHEHTHUPOBAHHBIX TEOPETHICCKUX 3aJaHIH Ha XapaKTePU3aLNI0 XUMUIECKHIX
a5IeMeHTOB «MeTtauinyeckue / HeMeTaUTNUYeCKUEe CBOUCTBA, JIEKTPOOTPULATEIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUH € UX NIEKTPOHHBIM CTPOSHUEM U TIOJ0KEHUEM B IEPHOAUUECKON CUCTEME
xuMmIdeckux sneMenToB .M. MenneneeBay.

Pazgen 2. Xumuyeckue peakuun 10

THUIBI XUMUYECKIX PEAKIHHA Jlex | 2

Kiaccudukarus 1 TUIIBI XUMHYECKUX PEakuil ¢ yuacTHeM HeopraHudeckux BemecTsB. CocTaBieHue
YPaBHEHHH PEaKIMil COCTUHEHN, PA3JIOKEHH, 3aMEIICHN, OOMEHA, B T.4. PEaKIIHil TOPEHHU,
OKHCJICHUA-BOCCTAHOBICHHUS.

YpaBHEHHA OKHCIIEHUA-BOCccTaHOBNEHMS. CTreneHb okncineHnsa. OKHCINTENb H BOCCTAHOBHTEb.
CocraBneHne u ypaBHUBaHNE OKHCIUTEIbHO-BOCCTAHOBUTENBHEIX PEAKIIMA METOIOM MIEKTPOHHOTO
Oananca. OKHCIUTEIBPHO-BOCCTAHOBUTEIBHBIC PeaKIuH B IPUPOAE, MPOU3BOJACTBCHHEIX MpolLeccax
KU3HEACATENHHOCTH OPTaHN3MOB

Konw4ecTBeHHEBIE OTHOMIEHUS B XMMUHX | Jlex | 2

KonmuectBennsle oTHONIEHNU B XUMHUHA. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XHMHH U PACUEThI 110
YpaBHEHUAM XHUMHAYECKUX peakmuii. Monb kak euHNIIa KOTH4IecTBa BemecTBa. MomspHas macca.
3aKOHBI COXpAaHEHHS MacChl M SHepruu. 3akoH ABoranpo. MonspHbIil 00beM razoB. OTHOCHTENbHAS
IUTOTHOCTB Ta30B. PacueTs! 10 ypaBHEHHAM XHMHUYECKUX PEAKLIUH C UCIIOIb30BAHUEM MacChl, 00beMa
(HOpMaTBHBIC YCIIOBUS) TA30B, KOJIMIECTBA BEMIECTRA.

DJIeKTPONUTHYECKAs UCCOIHAINS U HOHHBIH 00MeH | CP | 2

Teopus snexkTponuTHyeckoi gucconuaiu. MIoHbL. DIEeKTPOIHUTHI, HEINEKTPOIUThL. Peakiiuu HOHHOTO
obmena. CocTaBiieHne peakinii HOHHOTO OOMEHa ITyTEM COCTABIIEHHS MX MONTHBIX U COKpPAIIEHHBIX
HMOHHBIX ypaBHEHUH. KMCIIOTHO-O0CHOBHBIE peaknny. 3aJaHnsA Ha COCTaBICHHE HOHHBIX pPeaKIui

JlaGoparopHas pabora “THITbl XUMUYECKUX peakuui” | Ilp | 2

HccrnenoBanue TUIIOB (TTO COCTaBY M KOJMYECTBY MCXOAHBIX M 00Pa3yIOMMXCs BEIIECTB) U IPU3HAKOB
XUMHYECKHX peakiuid. [I[poBeneHue peakiinii HOHHOro 0OMeHa, OIpeielICHIE CPeibl BOJHBIX PACTBOPOB.
3ajaHus Ha COCTaBICHUE HOHHBIX PEaKIIHM.

KonTponpHas pabora | IIp | 2
CrpocHue BemecTBa 1 XUMHIECKIE PEaKITHH.

Pazgen 3. CrpoeHue M CBOHICTBA HEOPraHMYECKHUX BellleCTB 16
Krnaccugukanus, HOMEHKIIAaTypa U CTPOCHHUE HEOPTaHUIECKUX Tlex ’
BCIIIECTB

IIpenver reopranmueckor xumun. Knaccnpuxanns Heopraanueckux BemecTs. [IpocTeie U cliokHbIe
BeniecTBa. OCHOBHBIE KITACCHI CIIOXKHBIX BEIECTB (OKCHIBI, THAPOKCHIbI, KHCIOTHI, coiu). B3anMmocsa3p
HEOPraHMYECKUX BEHIECTB. ArperarHple COCTOSIHM BeniecTBa. Kpucramnmmdaeckue u amopgHbIe
BeIIecTBa. THITBI KPHCTAIUIMYECKAX PEIIETOK (aTOMHast, MOJIEKYIsApHas, MOHHAs, METAJUTMYECKas).
3aBUCHUMOCTH (PU3NIECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAUTMIECKON peIeTKH. 3aBUCHMOCTh
XUMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA XMMHUUYECKOHN CBSI3U M THIIA KPUCTAIUINIECKOH PEIIeTKH.
[puurHBI MHOTOOOpAa3Us BELIECTB.




Homenknarypa HeopraHu4eCcKUX BelllecTB. Pelienye npakTuueckux

o Jlek 2
3aJaHHAI

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

DU3UKO-XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BeecTB. MeTauibl. IIp 2

Mertamier. O0nue GusndecKue ¥ XUMHIECKUE CBONMCTBA MeTauIoB. CriocoObI motydeHus. 3HauYCHHE
METAJIJIOB M HEMETAJLJIOB B TIPUPOJIC U KU3HEACATEIILHOCTH YelToOBeKa U opranu3MoB. Koppo3us
METAJIIOB: BUJBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3HH.

Hewmeramsl. | Ip | 2

Hewmeramtsr. O0mue ¢pu3maecKkine H XUMAYECKAE CBOMCTBA HEMETAIIIOB. | HITMIHEIC CBOMCTBA
HemeTaiuoB [V— VII rpymm. Knaccudukarnus 1 HOMEHKIIaTypa COSAHHEHUH HeMeTa/ioB. KpyroBopoTs!
OMOTE€HHBIX DJIEMEHTOB B MIPHPOJIE

XUMHYECKIE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB IIp 2

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIISCTB (OKCHUIOB, TUAPOKCH]IOB, KHCIIOT,
coneit u 1p.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB IMPOCTHIX BEIIECTB, BOIOPOIHBIX COCAHHCHHH,
BBICILIUX OKCHUIIOB U THAPOKCH/IOB

CocraBneHue ypaBHEHHI XUMHYECKAX PEaKIUi C yIacTHEM MPOCTHIX
U CIIOXHBIX HEOPraHUYECKUX BEIIECTB

CP 2

CocrapneHre ypaBHCHHN XUMHYECKUX PEAKIIUHA ¢ yIACTHEM TIPOCTHIX U CIIOKHBIX HEOPTAHHIECKUX
BEIIECTB: METAJUIOB U HEMETAIIOB; OKCHJIOB METAJUIOB, HEMETALIOB U aM()OTEPHEIX AIIEMECHTOB;
HEOPTraHWIECKUX KUCIOT, OCHOBAHHH U aM(POTEPHBIX TUAPOKCUIOB; HCOPTAHNIECKUX COJICH,
XapaKTEepU3YIOIIUX UX CBOMCTBA.

PelieHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHNI Ha CBOMCTBA, COCTaB, MONy4YEHUE U
0e301acHOe UCTIONB30BAHUE BAKHEHIIIMX HEOPTaHHYECKUX BEIIECTB B OBITY U MPAKTHIECKON
JeATENIbHOCTH YeJIoBEeKa

JlaGoparopHas pabora «neHTHdUKANST HEOPraHUUECKUX BEIECTBY. IIp 2

Pemenue sxcnepuMeHTaIbHBIX 33a4 IO XUMUYECKAM CBOMCTBaM METAILIOB U HEMETAJIOB, IO
PacHo3HAaBAHMIO U MOIYYEHHIO COCINHEHHI METAIJIOB M HEMETAJLIOB.

WpenTuduxanus HEOPraHUIECKAX BEIIECTB C HCIOIb30BAHUEM HX (PU3UKO-XHMUYICCKUX CBOWCTB,
XapaKTepHBIX KAY€CTBEHHBIX peakiuii. KadyecTBeHHBIE peakiny Ha cyabdar-, KapOoHaT- ¥ XJIOpUI-
AHUOHBI, HA KATHOH aMMOHUSL.

Kontponsnas pabora | ITp ‘ 2

CBolicTBa HCOPTraHUYCCKUX BCIICCTB




Pa3gen 4. CtpoeHue 1 cBOHCTBA OPraHNYeCKUX BelIeCTB 24

Knaccndukanus, crpoeHne 1 HOMEHKIIATypa OPTaHHIEeCKIX BEIIECTB Jlex 2

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

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

Honsartue o pynxkumnonansHou rpymme. Pagukan. [TpuHiume! kitaccupUKaul OpraHuIeCKuX
COEMHEHUH. MexayHapoIHas HOMEHKIIATYpa ¥ MPUHIIUITE HOMEHKIIATyPhl OPraHH9eCKUX COETNHEHUH.
[onsAtue 06 a3oTcomepKAMMX COCTUHEHUX, ONOIOTHYeCKH aKTUBHBIX BelIecTBax (yIIeBoaax, xKHupax,
Oenkax M Jip.), BRICOKOMONCKYIIIPHBIX COCIMHEHUAX (MOHOMEp, TIOIIAMED, CTPYKTYPHOE 3BEHO).

HOMeHKJIaTypa OpraHnu4eCcKux CO€)II/IHCHHI71 OTACIIBHBIX KJIACCOB.

Jlex 2
CocrapneHue CTPyKTypHBIX (popMyr

Homenkiatypa opraHu4eckiX COSANHEHHH OTACIbHBIX KJIACCOB (HACKHIICHHBIC, HEHACKHIICHHBIC U
apoMaTHYeCKHe YIIICBOAOPOIbI, CHUPTHI, (DEHOINBI, aJlbACTH]IbI, KETOHBI, KAPOOHOBBIE KHCIOTHI H JIp.)
CocraBiieHHE TTOHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYJI OPTraHUIECKUX BEIIECTB OTACIBHBIX
KJIACCOB, MCIOIB3Ys X HA3BaHUS M0 CUCTEMAaTHICCKON U TPUBUAIILHOM HOMEHKIIATYpe (3TUIIEH,
aleTUIeH, HLEPUH, (heHom, popManbIerui, YKCycHas KUCIIOoTa, MUIUH). PacueTsl mpocTeinieit
(hopMyIBI OpraHMYECKOH MOJICKYIBI, HCXO/S M3 JIEMEHTHOTO cocTaBa (B %)

IIpenenbHble, HENPEAEIbHBIE H APOMAaTHYECKUE YITIEBOJOPOIBI | 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 (aJIKaHbBI M IUKII0ANKaHbl). [operne MeTaHa Kak OJJMH U3 OCHOBHBIX
HCTOYHHKOB TEIIa B TPOMBIILICHHOCTH H ObITY. CBOHCTBA IIPUPOIHBIX YITICBOIOPOAOB, HAXOKICHUE B
HNPUPOJE U NIPUMEHEHNE AKaHOB;

— HeTIpe/iebHbIE (AJIKSHBI, ATKUHBI U aJKaJUeHBI) U apoMaTHiIecKue yrreBogopoasl. [opeHne anerniena
KaK MCTOUHMK BBICOKOTEMIIEPATyPHOIO MIIAMEHU 711 CBAPKHU U PE3KU METAJLIOB.

Kucnoponconepsxanmye coeuHEHNS | Ip | 2

— KHCIIOPOJICOAEPIKAIIE COeANHEHMsI (CITUPTHI M (peHObI, KapOOHOBBIC KUCIOTH U 3(UPHI, aTbACTHIBI 1
KETOHBI, )KHUPHI, yIeBobl). [IpakTudeckoe MpruMeHeHHE STHIICHIINKOIA, IHNEPHHA, HeHOoa.
[Mpumenenune popmanbaeruia, aeraibleruia, yKCyCHOH KUCIOThL. MblTa Kak COJM BBICIINX
KapOOHOBBIX KHCIIOT. MOOIIHE CBOMCTBA MBLIIA.

Asotrconeprkaliue COSIMHEHNUs | IIp | 2

— a30TCcoepIKALIIE COCTUHEHHS (AMHUHBI 1 AMUHOKHUCIIOTHI, Oeliki). BRICOKOMOJIEKYIISIPHBIE COSTUHEHUS
(cuHTEeTHYECKHE U OMOJIOTHYECKH-aKTHBHBIE). MOHOMED, MOJIUMED, CTPYKTYPHOE 3BSHO.
[Monumepusanus >TUiIeHa KAK OCHOBHOE HAIPaBIEHUE €r0 UCIIOIb30BaAHUAL.

T'enernueckas CBsI3b MEX/y KJIACCaMH OPraHUYECKUX COSTUHEHUH.

CBoJiCTBa OpraHMYECKUX COETMHEHHUH OTIENBHBIX KIIACCOB | IIp | 2

CBoJiCTBa OpraHUYECKUX COCTUHEHHH OTIACIBHBIX KIacCOB (TPUBHANIbHASA M MEXTyHAPOIHASL
HOMEHKJIATypa, XUMUYECKHE CBOWCTBA, CITOCOOBI MOIYYCHHU): PeHeIbHbIC (aIKaHbl M IIUKIOAIKAHEI),
HenpeaebHbIe (AIKEHBI, aIKHHBI ¥ aJTKaJUCHBI) U apOMaTHIECKUE YIIEBOAOPO/IbI, CITUPTHI ¥ (PEHOIIBI,
KapOOHOBBIC KHCIIOTHI U 3(DUPBI, alIbICTUABI U KETOHBI, aMUHBI 1 aMHHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHN. 3aaHns Ha COCTABICHNE YPABHECHHH XMMHYECKUX PEaKIUil C y9aCTHEM OPTaHWYECKUX
BEII[ECTB HA OCHOBAHHUH UX COCTABA U CTPOCHHS.

CocTraBieHHEe CXEM peakuid | CP | 2

CocrasieHne cxeM peakifiii (B TOM YHCIIe 110 MPEUTOKEHHBIM I[ETI0YKaM ITPEBPAICHHUI ),
XapaKTePU3YIONINX XUMHUYICCKAE CBOMCTBA OPTaHUICCKAX COCTUHEHUH OTIEIBHBIX KIIACCOB, CIIOCOOBI MX
MOIY4YEHUs M Ha3BaHUE OPraHMYECKUX COEAMHEHUM 110 TPUBUAJIBHOU WIIM MEXIyHapOIHOU
CHUCTEMAaTH4YECKON HOMEHKJIIAType.

Penienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOIICTBAa OPraHMYECKHUX
COCIMHCHUHN OTHOCIbHBIX KJIACCOB.




JlaGoparopras pabora “TIpeBpamieHus OpraHMYECKHX BENIECTB MPH

i Ilp 2
HaI‘peBaHHI/I P

ITonyyenue sTUIeHa M U3yYEHUE €r0 CBOMCTB. MoAenupoBaHUe MOIEKYI U XUMUUECKUX NPEBPALICHUN
Ha IIpEMeEpe 3TaHa, DTUJICHA, alleTUJIeHa | Jp.

HHGHTH(I)HK&HI/ISI OPraHUuvICCKHUX BCHICCTB, UX 3HAYCHUC U
NPUMCHCHHC B OBITOBOIT JACATCIBHOCTH YCIIOBCKA

CP 2

Buooprannueckue coennnenus. [Ipumenenne u 6nonorudeckas poib yrieBonoB. OKHCICHHE YIIIEBOIOB
— MCTOYHUK 3HEPTHH XKHUBBIX OpraHn3mMoB. O6nacTi npuMeHeHHs aMHHOKHCIOT. [IpeBpamienus OenkoB
MUK B opranusMe. buonorndeckne GpyHkiun 6enkoB. buonoruueckue GyHKUUH )KupoB. Poib
OpPTaHHYECKON XMMUH B PEIICHUN IPOOIeM MUIIEBOI 0€30macHOCTH.

I/II[GHTI/I(l)HKaHI/UI OPraHuvYCCKUX BCHICCTB, UX 3HAYCHUC U

. IT 2
NMPHUMCEHCHHEC B IMIPOU3BOACTBCHHOU JACATCIIBHOCTH YCJIOBCKA P

Ponp opraHnyuecKkoil XUMHH B peILICHUH POOIIeM SHEPreTHUECKOH OE30MacHOCTH, B Pa3BUTUH
MEIHMIMHBI, CO3IAaHHH HOBBIX MaTepHallOB, HOBBIX HCTOYHHKOB DHEPTHH (ATBTEPHATHBHBIE HCTOTHIKI
sHeprun). OmacHOCTs BO3ACHCTBUSA Ha JKUBBIE OPTraHU3MBI OPTaHUYIECKIX BEIECTB OTACIBHBIX KJIACCOB
(yrmeBomopoisl, CIUPTHI, (PEHOITBI, XTIOPOPTAHUIECKUE IPOU3BOAHBIE, ATbAETHIIBI U JIp.), CMBICT
MTOKa3aTeNsl MPeAEIbHO JOMYCTUMON KOHIIEHTPAITHH.

JlaGoparopnast pabota: “UneHTndukanus OpraHnIeCKUX COCTNHCHUN

» IIp 2
OTACIIBHBIX KJIACCOB

Wnentnduxanyst opraHmgecKnx COeTMHEHNH OTIENbHBIX KIaccoB (Ha MPUMEPE anbIeTH/I0B, KpaxMana,
YKCYCHOM KHCJIOTBI, OCJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMHUIECKUX CBOHCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX peakini. Jlenaryparus Oenka npu HarpeBanuu. L{BeTHbIe peakinun OEIKOB.
Bo3HUKHOBEHME aHATUTUYECKOTO CUTHANA C TOUYKH 3PEHHS XUMUUECKUX MPOLIECCOB NIPU NPOTEKAHUH
Ka4eCTBEHHOW peakiny, O3BOJISIONICH HACHTH(HUIINPOBATh PEATI0KEHHBIC OPraHUYEeCKIE BELICCTRA.

KonTtponsnas pabora | IIp ‘ 2
CrpykTypa ¥ CBOWCTBA OPTaHNYECKHUX BEIIECTB

Pazgen 5. Kuneruueckue 1 TepMOIHHAMHYECKHE 3AKOHOMEPHOCTH 6
NPOTEKAHUSI XUMHYECKIX peaKIui

CROPUTTD XUMHAYICTURAX DTARIIAH. HCK | 2

CKOpOCTh peaKIiil, €€ 3aBUCHMOCTB OT Pa3INIHbIX (PaKTOPOB: MPHUPOJIBI PEArHPYIOIINX BEIIECTB,
KOHLICHTPAIIMH PEarupyIOINX BEIECTB, TEMIIEpaTyphl U TUIOILAAN PEAKIIHOHHON TIOBEPXHOCTH.
TernoBsle 3 GEKTH XUMHYECKHX peaKiHi. DK30- H SHIOTCPMHYCCKHIE, PCAKIIHH.

OOpaTuMOCTh peaku.

XUMHUYECKOE PABHOBECHE | Jlek | 2

XUMHUYCCKOE PABHOBECHE U €T0 CMEIIEHHE O ACHCTBHEM Pa3IHYHBIX (PaKTOPOB (KOHIICHTPALIUs
peareHTOB HWIIM MPOAYKTOB PEAKIHH, JaBICHUE, TEMIIEpATypa) A1 CO3JaHMs ONTHMABHBIX YCIOBHH
HNpOTEeKaHUs XUMHUYecKuX mpoueccos. IIpunnun Jle [Ilarense.

Pemenne mpakTHKO-OpPHEHTHPOBAHHBIX 3aTaHHI | CP | 2

Pemenne npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUH Ha aHATU3 (PaKTOPOB, BIMSIOIINX HA H3MECHEHHE
CKOPOCTH XMMHUYECKOH peakiiy, B T.4. C HO3HLUN 3KOJIOrHIECKH [EIeCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH AEATEILHOCTH B LEJIAX COXPAHEHHS CBOET0 340POBBS U OKPY’KAIOIEH IPUPOAHON CPEIbL.
Petienue npakTuko-OopueHTHPOBAHHBIX 3aJjaHUN Ha puMeHeHue npuniumna Jle-Ilarense ans
HaXOXKACHMS HAIPABICHHSI CMEIIEHUA PaBHOBECHS XUMHYECKOH PeaKkiiuy U aHaIn3 (paKTopos,
BIIUSIOLIMX HA CMEIIEHUE XUMHUECKOTO PaBHOBECHS.

Paznen 6. PacTBopsl 4

[TorsATHE 0 pacTBOpax Jlex | 2

PactBopenue kak pusuko-xuMuueckuil mpouecc. PactBopsl. CriocoObI MPUTOTOBIEHHS PACTBOPOB.
PacTBOopuMOcTs. MaccoBast 101151 paCTBOPEHHOTO BemiecTBa. CMBICH MOKA3aTENs MPEASTbHO AOMYCTHMON
KOHIICHTPAIIMH ¥ €T0 HCIOIb30BaHHE B OI[CHKE SKOJIOTHYECKOH 0E€30MacHOCTH.

[IpaBuia 3K0JIOTHYECKH IEIeCO00OPa3HOTO OBEICHUA B OBITY U TPYIOBOH NEATEIHHOCTH B IIEIITX
COXpaHEHUs CBOETO 3J0POBbs U OKPYKAIOILLEH NPUPOAHON CPENbL; OTACHOCTL BO3ACUCTBHS Ha JKUBbIE
OpraHU3MBbI OpPEAEICHHBIX BELIECTB.

Perienne mpakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3a/IaHU HA PACTBOPHI, HCIIOIb3yeMbIe B OBITOBOM H
MIPOM3BOACTBEHHON AEATEIHHOCTH YEIOBEKA.




WccrnenoBanue cBoiicTB pacTBopoB. JlabopaTopHas pabora

«ITpuroroBiieHNE PaCTBOPOBY. Up £

IIpuroroBiieHne pacTBOPOB 33AaHHOM (MaccoBOM, %) KOHIIEHTpanHH (C MPaKTHKO-OPHEHTHPOBAHHBIMHA
BOIIPOCAMM) U OTIPEJICIICHIE CPEIBI BOJHBIX PACTBOPOB.
Pemienue 3aa4 Ha IPUTOTOBJIIEHNE PACTBOPOB.

Paznen 7. Xumusi B ObITY 1 IPOU3BOACTBEHHOI 1eATEIHHOCTH 4
yesioBeka llpodeccnonaibHO-OpHEHTHPOBAHHOE COIEP:KaAHUE

Xwumus B ObITY M IPOU3BOACTBEHHOM JCSITEIHHOCTH YEIOBEKA Jlex | 2

Hogeifmne qoCTHXEHHSI XUMHYECKOW HAyKH ¥ XUMHYECKOH TeXHOJIOTHH. POl XUMUU B 0OeciiedeHnn
DKOJIOTMYECKOM, SIHEPTETHUECKOW U MHINEBOH Oe30MacHOCTH, pasBUTHH MeaunuHbL. [IpaBuiia moucka u
aHaJIM3a XUMUYECKOW HH(POPMAITHH U3 Pa3IHYHBIX HCTOYHUKOB (HaydHAs U yueOHO-HaydHAST
JUTEpaTypa, CPEACTBA MaccoBOi nHpopmanum, cetb MaTepHET).

Ilowrck n aHaIM3 KEHCOB O NMPHUMCHCHUHN XUMHUYCCKHUX BCHICCTB U

- - w II 2
TEXHOJIOTHH C YICTOM 6y,[[ym€l/l HpOCl)CCCHOHaIIBHOI/I JACATCIBHOCTH P

TTouck u aHaTH3 KEWCOB O MPUMEHEHHH XUMHUYCCKIX BEIECTB M TEXHOIIOTHH C y4eTOM OyayIiiei
po¢eCCHOHATTBHOM JISSTENBHOCTH TI0 TEMaM: BaKHEHILINE CTPOUTENBHBIE MaTepHAITBI,
KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPaCKH, CTEKII0, KepaMHUKa, MaTepHabl Ul JIEKTPOHUKH,
HaHOMAaTepuabl, TEKCTHIIBHBIE BOJIOKHA, HICTOYHUKHN SHEPIUHU, OPraHUYECKHE U MUHEPAIbHBIC
ynoOpeHus, 1eKapCTBCHHBIC BEIIECTBA, OBITOBAs XUMHUSL.

3anmra: [IpencraBieHne pe3ybraToB pellicHus KeiicoB B hopMe MUHH-IOKIIAa C TPE3CHTAHCH.

3auér 2

JuddepeHunpoBaHHbIi 3a4eT 3a0 | 2

HpOMC)KyTO‘?[HaH arTeCTalMA 110 JUCITHUITIIIUHE.

* - Jlex — nexyuu,; Ilp — npakmuueckue 3anamus; CP — camocmosmenvras paboma; JIP —
nabopamopmbsie pabomol.

3. YCJOBUA PEAIM3ALIUU ITPOI'PAMMBI IUCIUITIJIMHBI
3.1. TpeGoBaHusi K MUHMMAJIBHOMY MATEPUATbHO-TEXHUYECKOMY 00ecneYeHUI0

Jis peanu3anuy nporpaMMbl y9eOHOH AUCHUTUTHHBI IIPEIyCMOTPEHBI CIICHUAbHbBIC TOMEICHHUS,
MIPUBEICHHBIM B I 6.3 OCHOBHOI 00pa30BaTeIbHOM MPOTPaMMEBI CITEITHATBHOCTH.

Tabnuya 3. MamepuanvHo-mexHuueckoe obecnevenue OUCYUniuHl

Tun aymuropuu OcHamnienne ayiunTopuu
Cnenuaau3npoBanHoe yuedHoe oGopynoBanue, [1O n maTepuasibl
JJIS1 OCBOEHHS JMCHUIIMHBI (MPH He00X0AUMOCTH)




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

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 UCMOYHUKLL:

1. Huxonsckuit A. b., CyBopoB A. B. Xumus : y4eOHHK W NMpakTHKYM Juis crio. - Mocksa:
FOpaiit, 2023. - 507 ¢ - Tekcr : snexrponssi. - URL: https://urait.ru/bcode/513537

2. CyBopoB A. B., Hukonsckuii A. b. O0mas n sHeopraanyeckast xumusi B 2 T. Tom 2 : yaeOHUK
s cro. - Mocksa: FOpaiit, 2023. - 378 ¢ - Teker : anekrponHsiid. - URL: https://urait.ru/bcode/
513571

3. Jlebene 0. A., ®anees I. H., Tonyoes A. M., lllanoBan B. H., CrenanoB M. b. Xummus.
3amagHuk @ ydeOHoe mocobme it cmo. - Mocksa: HOpaiit, 2023. - 236 ¢ - Tekct
snektpoHHbIi. - URL: https://urait.ru/bcode/513091

4. I'muuaka H. JI., ITonikoB B. A., baObkoB A. B. O6mas xumusi B 2 T. Tom 1 : yueOHHK 115 cTIO. -
Mocksa: FOpaiit, 2023. - 349 ¢ - Tekcr : anekrpornsiid. - URL: https://urait.ru/bcode/512151

5. Kysuenosa H.E., Jlekua A.H., IllatanoB M.A. Xumus. 11 kmacc (6a30BbIli ypOBEHB) :
VYuebHuk. - MockBa: AO "UspmarensctBo "Ilpocemenme"”, 2022. - 243 c. - Tekcr
snekTpoHHbI. - URL: https://znanium.com/catalog/document?1d=432739

6. Tabpuenssu O.C. Xwumus. 11 wmacc (0azoBbiii ypoBeHb) : YueOHuk. - MockBa: AO
"NzmarensctBo "IlpocBemenme", 2022. - 227 c. - Tekcr : snekrponHsid. - URL: https://
znanium.com/catalog/document?1d=432736

7. Kypua A.A. Xumusa. 10-11 xmacc. ba3zoBeri ypoBeHb : Y4eOHHK.
"N3narensctBo "lIpocBemenue"”, 2022. - 179 c. - Tekcr : 3MeKTPOHHBIM.
znanium.com/catalog/document?1d=432732

Mocksa: AO
URL: https://




8. Tadpuensim O.C., OctpoymoB WN.I., Cnankos C.A. Xumus. bazosiii ypoBerb. 10 kiracc :
VYuebnuk. - MockBa: AO "UspmarensctBo "llpocBemenme"”, 2022. - 128 c. - Teker
snekTporHbid. - URL: https://znanium.com/catalog/document?id=432638

ﬂOI’lO]lHunleJleble UCMOYHUKU.

9. Jlebenen 0. A., ®anees I. H., T'ony6er A. M., lllanoan B. H., CrennanoB M. b. Xummusi.
3amauauk : Yueb6noe mocobme mst CITIO. - Mocksa: Opaiit, 2022. - 236 c¢ - Tekct
anexktporHbId. - URL: https://urait.ru/bcode/491053

10. JIe6ene 0. A., ®anees I. H., Tomybes A. M., Illarmosan B. H. Xumus : YueOnuk s
CIIO. - Mocksa: FOpaiit, 2022. - 431 ¢ - Texcr : anmexkrponHsIid. - URL: https://urait.ru/bcode/
491035

Pecprbl qu)OpAldquHHO—meﬂ@KOMMyHuKGL;uOHHOHV cemu «HHmepHem»:

1. ObC PY/IH u ctoponnue 9BC, k KOTOPBIM CTYy[€HTHI YHUBEPCUTETA UMEIOT JTOCTYI Ha
OCHOBaHHUU 3aKJIFOYEHHBIX IOTOBOPOB:

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

- OBC Znanium https://znanium.ru

- DnekTponno-6ubroreynas cucrema PYJIH — DBC PVY]IH http://mega.rudn.ru/MegaPro/Web
- O6pazoBarenpHas miardopma FOpaiit https://urait.ru

2. Basbl JaHHBIX U MIOMCKOBBIE CUCTEMBI:
- YueOubiid opran uHctuTyTa https://portal.rudn-sochi.ru/
Memoouueckue mamepuanst 0151 00Y4aAIOWUXCS

dopmMmupoBaHHE COAEPKAHUS yIeOHON TUCIHUIUIMHBI OCYIIECTBISIICS Ha OCHOBE CIIEIYOIIIX
TIPUHIIATIOB:

- y4eT BO3PACTHBIX OCOOEHHOCTEN 00yJaronIuxcs,

- IpaKTHYECKasi HAPABICHHOCTh OOy4EHUS;

- ¢ depeHIIMPOBAHHBIA U MHINBUIYAIBHBIN MTOIXO0

- opmupoBanme 3HAHUH, KOTOpPBIE 0OecredaT 00yHIaroIUMCs KOJUIE/PKA YCIIEHIHYI0 alallTANIo
K Mpo(heCCHOHATBHOM /IeITETFHOCTH.

CamocrosiTennbHas paboTa CTYZICHTa SBISIETCS KITFOYEBOM COCTABIISIONIEH yueOHOTO mporiecca,
KOTOpast omnpenenseT ((OpMUPOBAHUE HABBIKOB, YMEHHI W 3HAHUH, IPUEMOB MTO3HABATEIILHOM
JIeSITEIBHOCTH U 00ecIednBaeT HHTEpEC K TBOPUYECKOH padore.

[IpaBUIBHO CIUTAHUPOBAHHAS U OPTaHU30BAHHASI CAMOCTOSTENIbHAs paboTa CTyACHTOB
TTO3BOJISIET:

-czienarh 00pa3oBaTeIbHBIN Mpolece Oollee Ka9eCTBEHHBIM U HHTEHCHUBHBIM;

-CIIOCOOCTBYET CO3JaHMIO MHTEepeca K N30paHHOH Mpodeccuu 1 OBIAJCHUIO €¢ 0COOCHHOCTSIMH;
-TIPHOOIINTE CTYACHTA K TBOPUECKOM JEATETHbHOCTH;

-TIPOBOJIUTH B JKHU3HB U PEpEeHIIMPOBAHHBIA MOIXOA K 00yUSHHIO.

[Ipu opraEM3amuy CaMOCTOATENBHOM pabOTHI CTY/ICHTOB B KaY€CTBE METOIOIOTHIECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS 1A TENbHBIA MOX0/, KOTJa 00y4eHre OpUEeHTHPOBAHO HA
(dopMHupOBaHUE YMEHHI pemaTh HE TOJBKO THUIIOBBIE, HO W HETHIIOBBIE 3a/ja4H, KOT/Ja CTY/ICHT
JIOJDKEH MPOSBUTH TBOPYECKYIO aKTUBHOCTh, MHUIMATUBY, 3HAHHSI, YMEHUS 1 HABBIKH,
MTOJTyYeHHBIE TIPH U3YYCHUN KOHKPETHOW JUCIUTUIIAHEL.

VY4aeOHO-MeToqMIeCKHe MaTepHallbl JUIsl CAMOCTOSTENBHON paboThI 00yJatOIIIXCst
Pa3MeIaTcsi B COOTBETCTBUH C JICHCTBYIOIIAM MOPSIIKOM Ha CTPAHUIE TUCIUILINHBI Ha
VYuaebHOM mopTae.



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLUIIJINHbI

KOHTpO.TIB H OLICHKA PE3YJIbTaTOB OCBOCHUA NUCHUINUIAHBI OCYIIECTBIIACTCA IMPCIOAaBaTciICM B
nponecce MpoBECACHUA ITPAKTUICCKUX 3aH$[TI/II71, TECTUPOBAHUS, a TAKKC BbIITOJTHCHHU A

O6y‘IaI()]lII/IMI/ICH HHIAWBUIYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyenka pe3yrsmamos 0c80eHUsi OUCYUNTIUHbBI

Pe3yibTaTnl 00yueHust
(ocBOCHHBIEC YMEHHS, YCBOCHHbIC 3HAHNS)

®opMBbI M METO/IbI KOHTPOJISA M OLIEHKHU
pe3yJibTaToB 00y4YeHust

3HaHUSA:

0 LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOUW KapTUHE MUpPa, IPUPOJIE KaK eTUHON
L[EJIOCTHOM CHCTEME, B3aMMOCBSI3U YEJIOBEKa,
MIPHAPOIBI B 00IIECTBA, MPOCTPAHCTBEHHO-
BpEMEHHBIX MacmTabax BceeneHHOI;

0 Haubosee BAXHBIX OTKPHITHAX H
JOCTH)KEHUSIX B 00JIaCTH €CTECTBO3HAHUS,
MOBJIHUABIINX HA SBOJIIOLUIO MIPEACTABICHUH O
MPUPOJE, HA PA3BUTHE TEXHUKHU U TEXHOJIOTHH;
0 HAy4HOM METOJE MMO3HAHUS IPUPOBI U
CPEICTBAX U3y4YCHHUSI MEraMupa, MaKpOMHPaA U
MHUKpPOMHPA;

Amnanus u OIICHKA BBITTOJTHCHHS
WHIWBHUIyaJbHBIX 33JaHUH, PaCUeTHBIX padoT,
OIIPOC, TEMAaTUYECKUN TUKTAHT,

KOHTpOJIbHAsT paboTa, MPaKTHYECKUE 3aHATHUS,

JIOMaIIHHE paboTsl, KOMITBIOTEPHOE
TECTUPOBAHUE, B3aumoxoHTpoIIb u
CaMOKOHTpOJIb  cTyzaeHToB.  IlomHota M
rpaMOTHOCTb ~ IOATOTOBIIEHHBIX  JOKIAJIOB,

COOOIIEeHNH, TIPE3CHTALIHH.

VYMenus:

MPUMEHSTH €CTECTBEHHO-HAYYHbIC 3HAHUS JIJIS1
OOBSICHCHHSI OKPYKAIOIINX SBICHHH,
COXpaHEHUs 3JI0OPOBBsI, O0ECTIeUeHUs
0€e30IaCHOCTH JKU3HENEITEILHOCTH,
OepeKHOTO OTHOIIICHUS K MPUPOJIE,
palMoOHATBFHOTO MTPUPOOIIOIB30BAHUS, & TAKKE
BBITIOJTHEHUS POJIA TPAMOTHOTO TIOTPEOUTEIS,
MOHUMAaTh 3HAYUMOCTh €CTECTBEHHO-HAY4YHOTO
3HAHUS JIUISI KaXKJI0T0 YeI0BeKa He3aBUCHMO OT
ero MmpoQeCCHOHATBFHOM JIeTEIIBHOCTH,
paznudath (aKkThl H OIEHKH, CPABHUBATH
OIICHOYHBIC BBIBOJIBI, BUJIETh UX CBA3B C
KPUTEPHUSMH OLIEHOK U CBA3b KPUTEPHUEB C
ONpeAeIICHHON CUCTEMOU LIEHHOCTEN

HaGnronenne, KOHTpONb IpemojaBaTess 3a
JCATEIbHOCTRIO  OOydaromuXcs, aHalu3 |
OLICHKAa ONTHMAaJbHOCTH METO/A pEIICHUs
3amad, Oecesa, OmMpoc, MPaKTHUECKUE 3aHATHS,
JIOMAIIHHE paboTs, KOMITBIOTEPHOE
TECTUPOBAHUE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a
BJIaACHUEC NMpUEMaMi €CTECCTBEHHO-HAYYHbIX ACATCIbHOCTBIO o6yqafomnxc;1, aHaJIu3 "

H3.6I[IOI[€HI/H\/‘I, OITBITOB, HCCHe,I[OBaHHﬁ u OIICHKAa OIITUMAJIBHOCTH METOoOa pemeHI/m
OILICHKH L[OCTOBepHOCTI/I HOIIY‘IGHHBIX 3a/1a4y, BBITIOJIHEHUEC %1 3almra
Pe3yJIbTaToB; WHJIMBU/IyaTbHBIX 3aaHHM.

BJIaJICHUE TTOHSITHIHBIM aNapaToM
€CTECTBEHHBIX HAyK, MO3BOJISIONINM T03HABATH
MUp, Y9aCTBOBaTh B JUCKYCCHUSIX IO
€CTECTBEHHO-HAYIHBIM BOIIPOCAM,
UCIOJB30BaTh PA3IMIHbIC HCTOYHUKH
uH(OpPMAIUH /IJIs1 TOJTOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKHA OTHOCUTHCS K COOOIICHUSIM
CMMU, copeprxaniuM HaydYHYIO HHPOPMAIHUIO;

5. KOMIIETEHIIUU OBYYAIOHETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA ANCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyui

Iud Pesyabrarhl (KOMIIETEHIINH)
P OcHOBHbIE 0KA3aTeJIU Pe3yJIbTATOB NOAT0TOBKH
OK 04. |3(l)(l)eKTHBHO B3aMMO/ICHCTBOBATD U padoTaTh B KOJLIEKTHBE H KOMaH/IEe;
3HaTh:

IICHUXOJIOTHYCCKHEC OCHOBBI ACATCIBHOCTH KOJJICKTHBA, IICHXOJIOTHYCCKHE 0COOEHHOCTH JIHIHOCTH,
OCHOBBI HpOGKTHOﬁ JCATCIIBHOCTH

VYMers:
OpPraHU30BEIBATH PadOTy KOJUICKTHUBA M KOMAaH/IBL;
B3aMMOJICHCTBOBATH C KOJUIETAMH, PyKOBOJICTBOM, KITMEHTAMH B X0/1€ MPO(ECCHOHANBHON ACITEIEHOCTH

Hcnonp3oBaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIH3A U HHTEPIPeTALINH
OK 02. uHpopManuu 1 HHGOPMANMOHHbIE TEXHOJIOI MY /151 BHITOJIHEHHS 32124
npogeccHoHAIBLHOU AeATEJbHOCTH;

3HAaTE:
HOMEHKJIATypa HH(POPMAIIHOHHBIX HCTOYHHKOB IIPUMEHSIEMBIX B MPO(ECCHOHATBHOMN JICATEILHOCTH,
MIPHEMBI CTPYKTYpHpOBaHUs HHPpopManuu; Gopmar oopMIICHHS pe3ylIbTaTOB MONCKa HH(OPMAIIHHI

Ymers:

OTIPEeNATh 3a1a4H JIyIsl MOMCKa HH(OPMAIIUH; OMPEICISTh HeOOX0MMbIe HCTOYHUKH HH(OPMATTHH;
TUTAHHPOBATH MPOTECC MTOUCKA; CTPYKTYPHUPOBATH TTOTydaeMyT0 HH(POPMAITHIO; BEIICIATE Hanboee
3HAYNMOC B TIEPEUHE HH()OPMAIIAHN; OICHUBATH MPAKTHICCKYIO 3HAYNMOCTE PE3YIIETATOB TIONCKA,
oopMIIATE pe3ysIbTaThl OUCKA

Bnaners:

HaBBIKAMH TTOJIy4YCHHS HH(POPMAIHK U3 HCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOATENILHO OCYILECTBIST
MTOKCK, aHAJIN3, CACTEMAaTH3AIMIO U HHTEPIIPETAIIMIO HH(DOPMAIIUK Pa3TUIHBIX BUIOB U HOpM
MPEICTaBICHUS;

CO371aBaTh TEKCTHI B Pa3IMYHBIX (popMarax ¢ y4eToM Ha3Ha4eHUs HHYOpMALUU U [E/IEBOH ayTUuTOPHUH,
BBIOMpAsk ONTHMAJIbHYIO (OpMY IPEACTABICHUS U BU3YyaJIN3allHH;

OLICHUBATH JOCTOBEPHOCTE, JIETHTHMHOCTh HH(OpMALH, € COOTBETCTBHE IIPABOBEIM 1 MOPAIBHO-
STHYECKUM HOpMaM;

HCIIOJIb30BaTh CPeACTBA NH(OPMALMOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEICHUT
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/1a4 C COOJIIOCHUEM TPeOOBaHHH
SPTrOHOMHUKH, TEXHUKHA OE30MMaCHOCTH, THTHEHBI, PECYPCOCOEPEKEHNUs, IPABOBBIX U STHUYSCKUX HOPM,
HOPM HH(POPMATHOHHON 0E30MaCHOCTH;

BJIaJIeTh HABBIKAMHU PAcIO3HABAHUA M 3allIUTHI HHPOPMAIIHH, HHPOPMAMOHHOH 0e30MacHOCTH
JUYHOCTH;




CopeiicTBOBaTh COXpPAHEHUIO OKPY:KAIOLIeil cpe/ibl, pecypcocdepekeHHuIo,
OK 07. NPUMEHATH 3HAHUS 00 U3MEHEHUH KJIMMATa, IPUHLIHMIIBI 0epeKInBOro
TPOU3BOJCTBA, 3P (PEKTHBHO el CTBOBATH B YPe3BbIYalHBIX CUTYAIHsX;

3HaTh:

MpaBUJIA YKOJIOTHIECKON OE30TIaCHOCTH TIPH BEACHHUH MPO(EeCCUOHATBLHOM NEeATETFHOCTH; OCHOBHBIC
pecypchl, 3aACCTBOBaHHEIE B TPO(ECCHOHATLHOM AEATEILHOCTH; IIyTH 00€CTICICHUS
pecypcocOepekeHust

YMers:
COOITFO/IaTh HOPMBI SKOJIOTHYECKOH 0€30MMacHOCTH; OTPEACIISATh HAITPABICHHUS PECYyPCOCOEPEKSHUS B
pamMKax mpodecCHOHAEHON AEATETFHOCTH MO CIEIUATEHOCTH

OK 01 Boiouparp cnoco0b1 penrenns 3a1a4 npogeccHoHaIbHOI AesiTeJIbHOCTH
) NPHMEHUTEJIBHO K Pa3THYHBIM KOHTEKCTAM;

3HaTh:!

aKTyaJIbHBIN PO(eCCHOHANBHBIA 1 CONUAIBHBIH KOHTEKCT, B KOTOPOM HMPUXOJHUTCS paboTaTh U KUTh;,
OCHOBHBIC HCTOYHUKH HH(OPMALIMU U PECYPCHI VTS pEIICHUs 3a1a9 U pobieM B podecCHOHaIEHOM H/
WJIM COITMAIbHOM KOHTEKCTE;

aNTOPUTMEBI BEITTOTHEHUS pa0oT B MPo(hecCHOHATBHON U CMEKHBIX 00JIaCTAX;

METOJIBI PaboThI B IPO(eCCHOHAIBHOM U CMEXKHBIX cdepax;

CTPYKTYpy TJIaHa I PEHICHAS 3a1ad;

MOPSIIOK OLICHKH PE3yIBTATOB PELICHUS 3a1a4 NPoeCcCHOHAIEHON e TCIbHOCTH

YMets:

pacrio3HaBaTh 3a7a4y H/UiIH MpooieMy

B IpoheCCHOHATIBHOM W/WIIN COLIHAaTbHOM KOHTEKCTE;

AHAJIM3UPOBATH 339y H/WIIHU IPOOIeMy U BBLACIATE € COCTaBHBIC YaCTH;

OIIpEIeIIATh STAIBI PeIICHUS 3a/1auH;

BBUIBIIATH U 3((GEKTHBHO HCKaTh HH(POPMAIIHIO, HEOOXOAMMYIO [UTs PEIICHHs 3aa4U 1/WIIH IPOOIeMBI,
COCTaBIIATH IJIaH JACHCTBHS;

OTIpeneNsATh HEOOXOUMEIC PECYPCHI;

BJIaJIeTh aKTyalbHBIMH METOAaMU pabOTEL;

B NIpohecCHOHATIBHOM U CMEXHBIX cepax;

peann30BBIBaTh COCTABICHHBIN IJIaH;

OILICHUBATH PE3YNBTAT H MOCICACTBUS CBOMX JCHCTBUH (CaMOCTOATEIBHO UM C TOMOIIBIO HACTABHHKA)




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 ).



