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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYA.10 Xumus
HA36aHUEe OUCYUNTUHDBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yueOnoM mucuurmumrabl OY/l. 10 Xumust sBiseTcst 4acThiO MPOrpaMMBbI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOIO 00pa30BaHMs MO CHENHATbHOCTH
38.02.01 PKOHOMHKA U BYXTAJITEPCKUM VYET (II0 OTPACJISIM) (mpukas
Muno6puayku Poccun ot 05.02.2018 . Ne 69)"

[Iporpamma o01e00pazoBaTeIbHON AUCHUTUTHHBL " XuMus" SBISETCS

COCTaBHOMW YaCTHI0 OCHOBHOW MPO(ECCHOHAIBHOW 00pa30BaTeIbHON MPOTrpaMMbl

cpenHero mpodeccHoHaIbHOrO 00pa3oBaHWsA, peanu3yeMoll Ha 0a3e OCHOBHOTO OOIIEro
00pazoBaHMs C MMOMyYSHHEM CPEIHETo 00mero 0Opa3oBaHus MO CHEIMATbHOCTH JKOHOMHKA U
OyXrajaTepcKui yuer.

JucnurummHaa «XUMUsD) BXOAUT B 00s3aTEIBHYIO TIPEAMETHYIO 001acTh

«EcTecTBeHHBIC HAayKW» W U3ydaeTcs B 001meo0pa3oBaTeIbHOM HUKIIE YIeOHOTO

rutana OITOIT CIIO pasnena «Y4aeOHbIe TpeIMETHI 0 BEIOOPY U3 00s13aTeTbHBIX

npeametHbIx oonmacteir @T'OC COO» ¢ ygeToM mpoIs MOIyIaeMoro

npodeccrnoHaNbHOTO 00Pa30BaHUS.

Lenbro n3ydenus npeaMetHon obnacti «EcTecTBeHHbBIE HAYKW» SIBIIACTCS

(opMupOBaHUE IIEIOCTHOTO MPE/ICTABICHNS O €CTECTBEHHOHAYYHON KapTHHE

MUPa, Pa3BUTHE €CTECTBEHHOHAYYHOTO MBINUICHUS CPEACTBAMH JTUCIIHILINH.

1.2. MecTo y4eOHOH AMCHUILVINHBI B CTPYKTYpPe NPOrPaMMBbl MOATOTOBKH CHELHATHCTOB
CpeIHero 3BeHa.
Vyebnas mqucuumumnaa OY/. 10 Xumus xogut B mukn OOmieo0pa3oBaTebHOM MTOATOTOBKH.

1.3. Llesm n 3agauyn — TpeGOBAHUS K Pe3yJbTATaAM OCBOCHHS Y4eOHOM THCHMIIMHBL.

Coneprxanne IporpaMMbl « XUMUS HAIPABICHO HA JOCTIDKECHHE CIICTYFOINX IIeNei:

- chopMupoBaTh MOHUMAHME LETOCTHON HayYHOU KapTUHBI MUPA,

B3aMMOCBSI3U U B3aUMO3aBHUCHMOCTH €CTECTBEHHBIX HAyK; BIMSHUS JOCTIKCHHH
€CTECTBEHHBIX HAayK HA OKPYXAIOIIYI0 CPe/y, SJKOHOMHUYECKYIO0, TEXHOIIOTHIECKYIO,
COLMANIBHYT0, 3THYECKYIO H JIpyrue cepsl NesITeTbHOCTH YeJI0BeKa,;

- chopMupOBaTH €CTECTBEHHOHAYYHYIO OCHOBY OCBOCHHS

poeCcCHOHAIBHBIX KOMIIETEHIIUH;

- pa3BUTH YMEHHS aHAJIU3UPOBATh, OLIEHUBATH, IIPOBEPSITH HA

JIOCTOBEPHOCTH M 000011aTh MHPOPMAIHIO €CTECTBEHHOHAYYHOTO XapaKTepa;

- c(opMHpOBaTh HABBIKM 0€30MacHOW pabOTBI BO BpeMsl MPOEKTHO-HCCIIEIOBATEIbCKON M
9KCTIEPHUMEHTAIBHOM IS TENbHOCTH, TIPU MCTIONb30BAHUN

nabopaTtopHOro 00OpyI0BaHUS;

- cO37aTh YCJIOBHS JUIi DAa3BUTHS HAaBBIKOB YYeOHOH, NPOEKTHO-HMCCIIEN0BATEIbCKOM,
TBOPYECKOW JEATEIbHOCTH, MOTHBAIMH 00yJaroInuXcs K

CaMOpPa3BUTHIO.

B pesyabTate ocBOeHHs Y4eOHOM AMCHUIINHBI CTYIEHT J0JI’KEH 3HATH:

O MEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHMHE MHpa, IMPUPOJE KaK EAUHOU
[EJIOCTHOM CHCTEME, B3aUMOCBS3H 4YeNOBEKa, MPUPOABI M OOIIECTBA, IMPOCTPAHCTBEHHO-
BPEMEHHBIX MaciITabax BcenenHoi;

0 HanOoJee BAKHBIX OTKPBITHSAX U JIOCTHKEHUSAX B OONIACTH €CTECTBO3HAHMS, TOBIHUSBIINX Ha



IBOJIIOIUIO MIPEJICTABICHUN O IIPUPOJIE, HAa Pa3BUTHE TEXHUKH M TEXHOJIOTHl;

O HAy4YHOM METOJie IIO3HaHWS HPHUPOJBl M CPEICTBAX HM3y4YeHHUs Meramupa, MakpoMupa U
MHUKPOMHUPA;

B pe3yabTare ocBoeHHs YUeOHOM AMCHUILIAHBI CTYIEHT J0/’KEH YMETh:

NPUMEHSTh E€CTCCTBEHHO-HAyYHbIE 3HAHMUSA Ui OOBSCHEHMS OKPYKAOIIMX SBJICHUH,
COXpaHEHHUS 370pOBbs, OOecredeHus: Oe30IMacHOCTH IKH3HENESTENBHOCTH, OepexHOro
OTHOILIEHUS K MPHUPOJAE, PALMOHAIBHOTO MPUPOJOINONb30BAaHNUSA, a TaKXKe BBIIOIHEHHS POJIU
TPaMOTHOTO TIOTPeOUTEI;

MIOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOI'0 3HAHMS JUISl Ka)KJOTO YeJIOBEKa HE3aBUCUMO OT
ero npoecCHOHANBHOM AEATENbHOCTH, Pa3nudarh (akThl U ONCHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIBI, BHJETh HX CBSA3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C OIPEIEIEHHOMN
CHUCTEMOH LIEHHOCTEN

B pe3yabTrare ocBoOeHHS YU4eOHOH JMCHUILIMHBI CTYICHT J0JKEH HMeTh HABBIKH M (HJIH)
OIIBIT IeATEIbHOCTH:

BJIAJICHUE TPUEMAMU €CTECTBEHHO-HAYYHBIX HAONIOICHUHN, OMBITOB, MCCICIOBAHUI U OLCHKH
JIOCTOBEPHOCTH IOJIYUYEHHBIX PE3YJIbTaTOB;

BIaJICHUE IOHATUHHBIM allapaToM €eCTECTBEHHBIX HayK, MO3BOJSIOIIMM IIO3HaBaThb MUP,
y4acTBOBAaTh B JHCKYCCHSAX IO €CTECTBEHHO-HAy4YHBIM BOIIPOCAM, HMCIIOIb30BaTh pa3IU4HbIE
WCTOYHUKM HH(OPMAIMK ISl TOATOTOBKU COOCTBEHHBIX PalOOT, KPUTUYECKH OTHOCHTHCS K
coobmenussMm CMU, coneprkamum HayqHYO HH(POPMAITHIO;

1.4. PeKOMeHIlyeMOC KOJIMY€CTBO YaCO0B Ha 0CBOCHHE NPOrpaMMbl leeGHoii AUCHUIIJIMHBI:

O0beM mporpaMmMsbl 72 4acoB, B TOM YHCIE:
ayTUTOPHON y4eOHOU Harpy3ku oOydaromierocsi 72 4acos;
CaMOCTOSITENILHOU paboThl 0Oy4aromerocs () yacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOW JUCHUILIUHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BU/ABI y4eOHOI padoThl

Tabnuya 1. Buowst yuebnou pabomst no nepuodam oceoerus OOILI CI1O ons chopmel 0byuenus -
OUHAsL.



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

KonrTakTHasn (aynuropHas) padora (Bcero) 72 72 34
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) 22 22 -

B TOM YHCIIE B pOpME MPAKTUIESCKOU TIOATOTOBKHI

(eciu mMpeayCMOTPEHO) ) ) )
nmabopaTopHbIE 3aHATHSA (ECTTH MMPETYCMOTPEHO) - - -

B TOM 9HCIIE B POpPME MPAKTHICCKOH TIOATOTOBKH

(ecim IpEyCMOTPEHO) } } .
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 50 50 34

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(eciu mpeycMOTpEHO) ) ) )
CamocTosnTe1bHAsE paboTa o0yuawnierocs (Bcero) - - 4
B TOM YHCIIE! - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(ecim peayCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIE! - - 18
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
SK3aMeH )
OO01ast TPYI0EMKOCTh qac 72 2 56

2.2. Temaruueckuii mjian u cogep:xxkanne yueonoi gucuuminabl OY/.10 Xumus

Tabnuya 2. Cooeporcanue oucyunaunvl/MJIK no euoam yuebnotl

HAUMEHOBAHUE PA3JIEJIA TUCLHUIIJIMHBI Bun yueonoi
GoTEI* Koui-Bo 1acos
Conep:xanue pasjeiia (TeMbl) padoThI
Tema 1.1. Xumusi — HayKa 0 BellecTBax 1
OCHOBHBIE 3aKOHBI XHUMHHU Jlex 1

CrexmoMeTpus. 3aKOH COXPAaHEHUS MAaCChI BEIIECCTB. 3aKOH IMMOCTOSTHCTBA COCTABA BEIICCTB
MOJIEKYIISIPHOM CTPYKTYpHL. 3aKOH ABOTAIPO U CIECICTBUSA UX HETO.

PacueTrnble 3agaun Ha HAXOXKJIEHHE OTHOCUTENILHOW MOJIEKYIISIPHOM MaccChl, OIIPEAEIIEHHE MAaCCOBOM JI0JIH
XHMHUYCCKHX DJIEMEHTOB B CJIIOKHOM BEILIECTBE.

Tema 1.2. Ilepronuyeckuii 3aK0H U MePHOAHYECKAs] CHCTEMA 4
xuMu4eckux 3j1emMmenToB [[.U. MenaeseeBa u cTpoeHne aTOMa

[Tepuognyeckuii 3akon .M. Menneneena.

N Jlex 2
Crpoenue aroma u nepuoamdaeckuii 3akon [[.1. Menzaeneesa.

Otxkpertie JI.U. Menneneessim Ilepnonmuaeckoro 3akona. [lepuoanaeckuit 3akoH B popmymmposke [ 1.
Menpeneesa.

Iepronmueckast TabNKIa XUMUYECKUX 3IEMEHTOB — rpadHuecKkoe 0TOOpakeHHE TEPHOTNIECKOTO
3akoHa. CTPYKTypa NepHOIUICCKOM TaOIUIbI: TTePHO/IbI (Maible W OOJBIINE), TPYIIIIHI (TIaBHAS K
moGo4aHast).

AtoMm — ciokHas gactuna. Snpo (MpoTOHBI U HEHTPOHBI) M ANIeKTpoHHAsA ob6omnouka. M3oromsl. Ctpoenne
9NIEKTPOHHBIX 000JIOYEK aTOMOB JIEMEHTOB MaJIbIX MepHoI0B. OCOOCHHOCTH CTPOCHUS NMEKTPOHHBIX
000II0YeK aTOMOB IIEMEHTOB OOJIBIINX MEPHUOOB (TIEPEXOOHBIX d1eMeHTOB). [ToHsTHEe 06 OpOUTANAX. S-,
p- u d-opbuTtanu. DeKTpOHHBIC KOHQUTYPALIUN ATOMOB XUMHYECKHX 3JIEMEHTOB.

CoBpeMeHHas (HOpMyITHPOBKA MTEPHOTUISCKOTO 3aKOHA. 3HAYCHHUE MEPUOTUICCKOTO 3aKOHA U
HEPUOJUYECKON CUCTEMBI XUMUYECKUX 31eMeHTOB J[. 1. MenaeneeBa A pasBUTUs HAyKH U IOHUMAHMUS
XUMHYECKOH KapTHHBI MUpa.

Cocrasienue 3J1eKTpoHHO-TpadudecKix GOpMyIT HIEMEHTOB Ip 2




Tema 1.3. CTpoeHne BeuecTBa 8

Nonnas xumudeckas cBs3b. KoBaeHTHAs XUMHYECKas CBSI3b.
Merannuuaeckas cBs3b. UucThle BeliecTBa U cMecu. JlucrepcHeie Jlex 2
CHUCTEMBI

WonHas xumudeckas cBs13b. KaTHOHBL, HX 00pa30BaHKE U3 aTOMOB B PE3yJIbTAaTe MPOLIECCa OKHUCIICHHSL.
AHWOHEBI, ©X 00pa30BaHME U3 AaTOMOB B PE3yabTaTe Ipoliecca BOCCTaHOBICHH . IOHHAs CBA3b, KaK CBI3b
MEX/Ty KaTHOHAMH M aHHOHAMH 3a CUET MIEKTPOCTaTHIeCcKOro npuTshkeHus. Knaccnduxanmst HoHOB: 110
COCTaBYy, 3HAKY 3apsiia, HATHYUIO THAPATHOH 06onouku. MonHsle kpucTammmaeckue pemerki. CBoicTBa
BEIECTB C MOHHBIM THIIOM KPUCTAJIMYECKON PELIETKU.

KopanenTras xumraeckas cBsa3b. MexaHN3M 00pa30BaHHs KOBAIEHTHON CBsI3M (OOMEHHBIHN W JOHOPHO-
aKIENTOPHBII). DIEKTPOOTPHIIATEIEHOCTh. KoBasleHTHEIE MOMApHAsA U HeToJIApHas ¢BA3H. KpatHoCTh
KOBAJICHTHOH CBs3U. MoJIeKyIApHBIE 1 aTOMHBIE KpHCTAIUTHYECKUe perreTkiu. CBOWCTBA BELIECTB C
MOJIEKYJISIPHBIMU M aTOMHBIMU KPHCTAJUITMYECKUMU PELIETKAMHU.

Merannmndaeckas cBsi3b. MeTalTHIecKast KpUCTATMIECKAs PEMIETKa U METaUTHIeCKast XUMUIeCKast
cBA3b. PU3HUECKHE CBOMCTBA METAJLIOB.

ArperaTHbIC COCTOSIHUSA BEIIECTB M BOJOPOAHAS CBA3b. TBepIoe, )KUIKOE U ra3000pa3HOe COCTOSHHS
BelecTB. [lepexon BemiecTBa U3 OAHOIO arperaTHOro COCTOSIHUA B Apyroe. BogopoaHas cBs3b.

Yucreie BenjecTBa U cMecH. [lonsiTie o cMecu BemiecTB. [ oMoreHHsle v rereporeHHsie cMec. CocTas
cMeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCOBast JI0JIsI TPUMECEH.

HucriepcHble cucteMsl. [Torstue o qucnepcHoi cucreme. AucniepcHast ¢a3a U AUCIIEPCHOHHAS Cpea.
Knaccugukaums aucnepcHbix cucteM. [ToHsATHE O KOJUTOHIHBIX CHCTEMAX.

Penrenue 3amauy. IIp 2

JlaGoparopHas pabora. Ip 4

HpHIOTOBJIeHI/IC CyClICH3UHU Kap60HaTa KaJIbIIUA B BOJC. HOJIy‘ICHI/IG SMYJIbCHUH MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOMCTBaMU JAUCTICPCHBIX CUCTEM.

Tema 1.4. Boga. PacTBopbl. Di1eKTpOIATHYECKAS THCCOMNATINS 6

Bopna. PactBopsl. PactBopenue

Jlex 2
DJIeKTPONUTHIECKAS AUCCOIHALIHS

Bopna. Pacteoprl. PactBopenue. Bona kak pactBopurens. PactBopuMocTs BemecTB. HaceienHsie,
HEHACBIIICHHBIE, IEPECHILLEHHBIE PACTBOPHIL. 3aBUCHUMOCTb PACTBOPUMOCTH Ia30B, 5KMAKOCTEN 1
TBEPABIX BELIECTB OT Pa3IUYHBIX (PaKTOPOB.

MaccoBas 1011 paCTBOPEHHOTO BEILECTBA.

DNEKTPONMUTHIECKAs UCCOIHAH. DIEKTPOIUTHI M HE MIEKTPOIHTHL. DIEKTPOIUTHIECCKAS
Jucconuanus. MexaHu3Mbl 2IEKTPOTUTHYECKON AUCCOLUALIMH Il BEILECTB € Pa3IMYHbIMU TUIIAMHU
XUMHUYECKON CBA3H. [ MapaTnupoBaHHBIE U HE THAPATHPOBAHHBIE HOHBI. CTENEHB MEKTPOIUTHIESCKON
mucconnaniy. CUbHBIE U C1a0bIe ANeKTPOIUTEL. OCHOBHBIC ITOJIOXKEHUS TEOPHH SIEKTPOIHTHYECCKON
nmucconuari. KucimoTel, OCHOBaHMS W COMM KaK IEKTPOIHUTHIL.

Perrenwne 3amag Ha MAacCCOBYIO JOJIIO paCTBOPCHHOTI'O BCIICCTBA.

9 ITp 4
CocraBneHue ypaBHeHHN THAPOIH3A.




Tema 1.5. Kinaccudukauus HeopraHu4ecKUuxX coeIHHEHHH U UX
CBOIICTBa

Kucnots! 1 ux csoiictBa. OcHOBaHHA U UX cBoMcTBa. COIM U UX

. . Jlex 2
cBoricTBa. OKCHIBI ¥ UX CBOMCTBA

Kucnors! 1 ux cBoricTBa. KHCIOTEI Kak 2IEKTPONHTHI, MX KITACCH(HKAIHS 110 pa3IMIHbIM TPHU3HAKAM.
XUMHUYECKHE CBOMCTBA KHCIIOT B CBETE TEOPHUH IEKTPOIUTHIECKON arcconnanun. OcobeHHOCTH
B3aUMOJICUCTBHI KOHIICHTPUPOBAHHOW CEPHOW M a30THOW KHCIIOT ¢ MeTauiaMu. OCHOBHEIE CIIOCOOBI
MOJIYYEHHS KUCIOTEL.

OcHoBaHus 1 UX cBoiicTBa. OCHOBaHMS KaK IEKTPOIUTHI, NX KIACCH(UKALNS IO PA3IUIHBIM
Npu3HaKaM. XMMHYECKHE CBOMCTBA OCHOBAHMI B CBETE TEOPUH HIEKTPOIUTHYECKOHN AUCCOLHALUN.
PasnoxeHre HepacTBOPUMBIX B BOJIe OCHOBaHWN. OCHOBHBIE CIIOCOOBI MTOTyYCHUsT OCHOBAHUIA.

Conu n ux corictBa. Comu kak 31ekTponuTsl. Comu cpeHne, KHCiable 1 OCHOBHBIE. XUMUYIECKH
CBOWCTBA COJIEH B CBETE TEOPHH IMEKTPOIUTHIECKOH Auccorranyy. CrocoObl OTyIeHHST CONeH.
I'upponus conei.

Oxcuppl 1 ux cBoiicta. ConeoOpasyromue 1 Hecolieodpasyromue okcuasl. OCHOBHEBIE, aM(pOTEpHBIC U
KHCJIOTHBIE OKCHBI. 3aBUCHMOCTB XapaKTepa OKCHJIA OT CTETIEHH OKHCIIEHHUS 00pa3yIomero ero MeTasuia.
XuMuuecKkue cBOMCTBa OKCHUI0B. [lonyueHne OKCuioB.

Perienne reHeTuyeCcKUX EMOYCK MpeBpaiieHs. Pemenue 3a1ad Ha N 5
H30BITOK-HEIOCTATOK. P
JlaGoparopHas pabora Ip 4

BzaumogeiictBue coneil ¢ Metaiuiamu. B3aumoneiictBre conet 1pyr ¢ apyrom. 'uaponus coneit
Pa3IUYHOTO THUIIA.

Tema 1.6. XumMuueckue peakuuu 8

Knaccndukanus xumMmudecknx peakmuii. OKACIATEIbHO-

. Jlex 2
BOCCTaHOBUTENbHbIE peakiui. CKOPOCTh XUMHUYCCKIX PEaKIIHi

Krnaccudukanmst XuMrdecknx peakquid. Peaknnm coeTMHCHS, Pa3I0KeHHUS, 3aMEIICHAs], 0OMEHA.
Karamatrueckue peakiun. OOparuMble 1 HeoOpaTHMBIE peakui. [OMOTeHHBIEC 1 TETEPOTCHHBIC
peakun. DK30TepMHYECKUE U SHIOTEPMUIECKUE peakuy. TeraoBon 3p(HexT XUMHYSCKIX peaKIHid.
TepmoxuMudeckne ypaBHEHHUA.

OKHCIHTENBHO-BOCCTAHOBUTENbHEIE peaknuy. CTeneHs okucieHnsa. OKHCIUTENb H BOCCTAaHOBICHHE.
Boccranosurens u okucnenne. MeTos 31eKTpOHHOTO b6anmaHca U COCTaBICHHS ypaBHEHUH
OKHCITUTEIIEHO-BOCCTAaHOBHTEIHHBIX PEaKITHIi.

CxopocCTh XUMHYECKHUX peaknuil. [IoHATHE 0 CKOPOCTH XMMHUYECKUX peakIiii. 3aBUCHMOCTh CKOPOCTH
XUMHYECKUX PEAKIIMH OT Pa3sINYHbBIX (DaKTOPOB: MPUPOABI PEATHPYIOIINX BEIIECTB, NX KOHICHTPAIHH,
TEMIIEPaTyphl, TOBEPXHOCTH CONPHKOCHOBEHHUS U HCIIONIb30BaHMUS KaTalll3aToOPOB.

OOpaTMOCTh XHMHYECKUX peakunii. OOparumbie U HeOOpaTHMBIE PeakIuu. X HMHYCCKOE PaBHOBECUE U
CIIOCOOBI €T0 CMEIICHHS.

CocraBneHne OKHCINTENbHO-BOCCTAHOBATEIBHBIX PEAKITHI. IIp 2
JlaGoparopnast paboTa. IIp 4
Onpenenenue GpakTopoB, BAUSIONIMX HA CKOPOCTh XUMHUYECKOH PEaKIIUH.

Tema 1.7. MeTaibl 1 HEMETALTbI 8
Merambsl. Hemeranmsl Jlex 2

Mertamnbl. OcOOCHHOCTH CTPOEHUS aTOMOB H KpHcTauioB. Ousndeckue CBOMCTBAa METAILIOB.
Kraccudukariys MeTamuioB o pa3iInIHbIM MPH3HAKaM. XHMHYECKHE CBOMCTBA METAIJIOB.
DNEKTPOXUMUIECKHH P HAMPSHKEHUNA METAUIOB. MeTamioTepMus.

Oobmue criocoObl moaydeHus: Metainios. [Torstue o Metamtyprun. [lupomeramryprus,
TUAPOMETAJLTYPrus U dileKTpoMeTautyprus. CriaBbsl 4epHbIE U [BETHBIE.

Hewmerannsl. OcobennocTn cTpoeHus aToMoB. HemMeTamisl — mpocThie BEMIECTBA. 3aBUCHMOCTh CBOHCTB
TaJIOTeHOB OT UX MonokeHus B [leprogmuaeckoii cucreme. OKACIUTEIBHBIE H BOCCTAHOBUTEIHHBIE
CBOMCTBA HEMETAJLIIOB B 3aBUCUMOCTH OT UX IIOJOXKECHUSA B PALY dIEKTPOOTPULIATEILHOCTH.

Pemenue pacueTHBIX 3a/1a4. IIp 2




JlaGoparopnast paboTa. IIp 4

[MpoBenenue 3aKkairku 1 otnycka craind. O3HaAKOMIIEHUE C CEphIM U OellbiM ayryHoM. PacniosHaBanue
WKEJIE3HBIX PY/I.

Tema 1.8. O60011eHHEe 3HAHMIA 110 HEOPTAHUYECKOH XHMUU 4
Tenernueckas CBsA3b MEXK/y KJIaCCaMH HEOPTaHHMYECKHX COCIHHCHUI. Ip 2
KonTponsHast paboTa 1o o0Ieit HeOpraHuIeCKOH XHMUAN IIp 2
Pa3nen 2. Opranuyeckasi Xumust 1
IIpeameTr opraHUYECKOM XUMUMN. Jlex 1

[IpuponHEIe, HCKYCCTBEHHBIE I CHHTETHUECKIE OpraHidecKne BemecTBa. CpaBHEHHE OpraHUYECKUX
BEII[ECTB C HEOPTaHUYeCKUMU. BaneHTHOCTh. XUMHUYECKOE CTPOCHUE KaK MOPSALOK COSAMHEHUS aTOMOB B
MOJIEKYJIBI IO BaJIECHTHOCTH.

Tema 2.1. OcHOBHbIE IOHSTHS OPTAHUYECKO XHMHH U TEOPHUS
CTPOEHHUSI OPraHNYeCKHX COeTUHEHUN

Teopus cTpoenus opranndeckux coennaennit A.M. bytneposa.
Knaccugukaums opranuueckux Bemects. Knaccudukanus peakuuii B Jlex 2
OpraHU4eCKOM XMMUHU.

Teopus cTpoenus opranndeckux coenunenuit A.M. BytnepoBa. OCHOBHEIE TTOIOXESHHS TEOPHH
XUMHUYECKOTo CTpoeHus. Vi3oMepus i n3oMephl. XUMHUeCKAe (OPMYIIbI 1 MOJEIH MOJIEKYII B
OpraHUYeCKOM XUMUH.

Knaccudukanus opranmaeckux Bemects. Kiraccupukanus BEmMECTB M0 CTPOCHUIO YIIIEPOIHOTO CKeJleTa
Y HaJIMYWI0 QYHKIMOHANBHBIX rpymi. [omonorn u romonorus. Hawana Homenkiaryper [UPAC.
Knaccugukaums peakuuii B opraHn4eckoil XuMuH. Peakiinu npucoenuHeHus (THAPHPOBAHHUS,
raJloTeHUPOBaHMsA, THAPOTAJIOTeHUPOBAHUS, THApaTalun). Peaknuu oTIerieHus (IeruaApupoBaHus,
JIETHPOTaJIOTeHUPOBAHMS, AeTHApaTanun). Peaknnn 3amemenus. Peaknun nzomMmepu3aium.

HsroroBnenune Mozeneil MOJIEKYJT OpraHUYECKUX BELIECTB IIp ‘ 2

Tema 2.2. Yri1eBogopoabl U NX NPHPOIHbIE HCTOYHUKH 8

Anxansl. Ankensl. Jlnenst 1 kayayku. AnkuHbl. Apensl. [Ipuponnsie
HCTOYHUKH YTIICBOIOPOAOB

Jlex 2

AnkaHbl. AJTKaHBI: TOMOJOTHYECKAN PSIIT, N30MEPHs M HOMEHKIIATypa alKaHOB. XMMHYECKHAE CBOHCTBA
anka"oB (MeTaHa, 5TaHa): TOPEeHHE, 3aMEIICHHE, pa3IoXKeHue, feruapruposanue. [I[paMenenne ankanos
Ha OCHOBE CBOMCTB.

Anxensl. DTHIICH, €T0 MTOTyYeHNe (IErHAPUPOBAaHIEM dTaHa, ASMOINMeprU3alnen

o3 TIIIeHa). [oMonornaeckuii psaj, H30Mepusi, HOMEHKIIATypa alKeHOB. XMMHUYECKHE CBOMCTBA
9THJICHA: TOPCHHE, KAYeCTBEHHBIC peakiiy (0OeciBeuBaHUE OPOMHOM BOIBI M PACTBOpPA IIepMaHraHara
KaJus), THApaTanus, morumepusanys. I[puMenenne sTuneHa Ha OCHOBE CBOMCTB.

Jwnenst n xayaykn. [TorsiTHe 0 AMEHAX Kak yIIIEBOJOPOAAX C ABYMsI JBOWHBIMHE CBA3SIMH. CONpsDKCHHbBIS
IueHbl. XHMHUYecKre cBoMcTBa OyTaauena-1,3 u n3onpena: obecuBedyBaHnne OpOMHOM BOJBI H
oJIMMepr3anys B Kaydyku. HarypanbHelil 1 cuHTeTHYeCKHE Kaydyku. Pe3uHa.

AnkuHbl. AnetiiieH. XMMHYECKHE CBOICTBA alleTUIICHA: TOPEHHE, 00eclIBeunBaHHe OPOMHOIT BOIIHI,
MIPHCOEANHEHNE XJIOPOBOIOpOia U THAparanus. [IpuMenenne aneTniaeHa Ha OCHOBE CBOWCTB.
MesxkaccoBast H30MEpHs C alTKaJHEHAMH.

Apensl. benson. Xummnueckue cBoHCTBa OCH301a: TOPEHHE, PEaKIIMK 3aMelIeHuUs (TaJOreHUPOBaHuUE,
HuTpoBanue). [IpuMeHeHue OeH301a Ha OCHOBE CBOICTB.

IIprponHbIe NCTOYHUKH yTIEeBOAOPOAOB. [IpupoaHbIii ra3: cocTaB, NpUMEHEHHE B KA9€CTBE TOILINBA.
Hedts. Cocras u nepepaborka HedTh. [leperonka Hep . Hedrenpomykrsr.

Pemienne 3a1a4 Ha BBIBOJ MOJICKYJIAPHOM (hOPMYITBI OPraHHYECKOTO I 2
BEILIECTBA p
JlaGoparopnast pabota. IIp 4

‘YcTaHOBIIEHHE KQa9eCTBEHHOTO COCTaBa NpeaACIbHBIX YITIEBOAOPOAOB




Tema 2.3. Kuciopoacoaep:kaiiue opranndecKue coeTHHEHUS 4

Crouprel. @enon. Anpaeruasl. Kapoonossie kucinotel. CloxHbBIE

Jlex 2
3(UPHI U XKUPBL. YITICBOIBL.

Crouprsl. [lonydeHnue sTanona OpoXKeHUEM IIIOKO3BI U THApaTanueii dSTiieHa. [ uapoKkcuipHas rpynmna
KaK (pyHkmonansHas. [IoHsITHE O IPEENbHBIX OJHOATOMHBIX CITUPTaX. XMMHYECKHAE CBOMCTBA dTaHOMIA:
B3aMMOJICHCTBHE C HATPHEM, 00pa30BaHUE MPOCTHIX U CIIOKHBIX 3(QUPOB, OKUCIICHUE B AJIbACTHI.
IIpuMmenenne 3TaHoa HA OCHOBE CBOMCTB. AJIKOTOIN3M, €r0 MOCIEICTBHUS U MIPEIyTPEKICHHE.
IMnnepwuH Kak MpencTaBUTeNh MHOTOATOMHBIX CITUPTOB. KauecTBeHHAST peaKifis Ha MHOTOATOMHBIE
crnuptsl. lIpuMeHeHne munepuHa.

Oenon. Pu3ndecKkue n XUMUIECKHAE CBOMCTBA peHoma. BzanMHoe BIHsiHIE aTOMOB B MOJIEKyITe heHoIa:
B3aMMOJICHCTBUE C THAPOKCHAOM HAaTPH U a30THOH KucioToi. [Iprmenenne ¢eHomna Ha OCHOBE CBOMCTB.
Anbaerunsl. [lonarue 06 anpaeruaax. AnbaeruaHas rpymma Kak QyHKIHOHaIbHasA. DopMabaeTu U
€ro CBOMCTBA: OKUCIEHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBIEHHE B COOTBETCTBYIOIIHI CIIHPT.
TMonyyeHne aabAerHI0B OKHCICHIEM COOTBETCTBYIONINX CIUPTOB. [IpuMeHenue opMaibaeruia Ha
OCHOBE €r0 CBOICTB.

Kap6onoBrle kucnotsl. [loHsTHE 0 KapOOHOBEIX KHcioTax. KapOokcuipHas rpymnmna Kak
¢yHkunoHanbHas. [oMomorndeckuii ps MpeienbHbIX OTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomydenue
KapOOHOBBIX KUCIIOT OKHUCIICHUEM QJIbJETHIOB. XHMUYECKHE CBOMCTBA YKCYCHOM KHUCIIOTHL: 00IIne
CBOMCTBA ¢ MUHEPATHHBIMU KUCIOTaMH U peaknus dTepupukanny. [IpuMeneHne ykCyCHOW KHCIOTHl Ha
OCHOBE CBOMCTB. BhICIIM€ KUPHBIE KUCIOTHI HA HIPUMEPE NATBMUTUHOBOM U CTEAPUHOBOM.

Craoxxabie 3¢ups! 1 xupsl. [lomydeHne cinoxHBIX 3¢upoB peakunei stepuukanyn. CioxHbe 3UPEI B
pupoje, uX 3HadcHUE. [ [prMeHerne coXKHBIX 3(UPOB HA OCHOBE CBOUCTB. JKHUPHI KaK CITOKHEBIC
a¢uper. Kitaccupukanus »xiupos. XHMHUYECKHE CBOICTBA XXUPOB: THAPOIIN3 M THIPUPOBAHHUE YKUIKIX
xkupoB. [IpuMeHeHne KUPOB Ha OCHOBE CBOMCTB. Mblia.

VYrireBoibl. YIeBoIbl, X KiacCH(UKAIHS: MOHOCaXapu/Ibl (IIF0K03a, PPyKTO3a), Aucaxapuiabl
(caxapo3a) 1 monpcaxapusl (Kpaxmai U Heiiono3a). [ 1ioko3a — BemecTBo ¢ JBOHCTBEHHON (QyHKIUEH —
aJabACTUIOCHUPT. XUMUYECKHUE CBOMCTBA ITIIOKO3bl: OKUCIIEHHE B IIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHUE
B copOuT, ciupTroBoe OpoxeHue. [IppMeHeHe IIIOKO3bI Ha OCHOBE CBOMCTB. 3HAYECHHUE YITICBOJIOB B
YKABOH IPHUPOJE U )KU3HU dyesoBeka. [IoHATHE 0 peaknusax MONMMKOHACHCALUN U THAPOIN3a Ha IIPUMEpe
B3aUMOIIPEBPAILCHHUI: TITIOKO3a HoJIMCaXapH/I.

JlaGoparopras pabora. ‘ IIp ‘ 2

PacTBopenne mmmepuna B BoAe u B3anmoeiicTere ¢ ruapokcnaom Meau(1l). CroiicTBa ykcycHOI
KHCJIOTBI, O0IIHE CO CBOMCTBAMU MUHEPAIBHBIX KUCIOT. J0Ka3aTeIbCTBO HEMIPEIEIBHOIO XapaKkrepa
KUIKOTO Xupa. BzanmonelicTBre IIIOKO3BI U caxapo3sl ¢ TuapokcuaoMm menu(ll). Kagectrennas
peaKIus Ha KpaxMal.

Tema 2.4. A3oTcoepxaniue opraHnyecKne coeHHEHUsI. 4
IHommnmepni

Awmunbl. AMuHOKHCTIOTHL. benku. [TonumMepst Jlex 2

Awmmnnsl. [Tonsarie 06 amuHax. Anugarnieckue aMUHbI, UX KiaccU(pUKaKs 1 HOMEHKIATypa. AHUIINH,
Kak opraHnyeckoe ocHoBaHue. [lomydenne anunaa n3 HUTpoOeH3ona. [IpuMeHene aHuIMHA Ha
OCHOBE CBOMCTB.

AMHHOKHUCITOTEL. AMUHOKHCIIOTHI Kak aM(oTepHbIe 11 (yHKINOHAILHBIC OPTaHUIEeCKUE COCTHHEHUS.
XHUMHMYECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOZEICTBUE CO IIeJI04aMU, KUCIOTaMU U APYT C APyrOM
(peaxuusa nonukoHAeHcaun). [lenTuaHas cBa3s 1 nonunenTHasL. [IpruMeHeHe aMHHOKHCIIOT Ha
OCHOBE CBOMCTB.

Benku. [TepBuunast, BropryuHasi, TpeTHYHAS CTPYKTYPBI OelIkOoB. XUMHUYECKUE CBOKCTBA OEIKOB: TOPEHUE,
JIeHaTypaIys, THAPOIH3, BETHBIE peakund. brnonormueckne GyHKINH OEITKOB.

[ommmepst. benkn n momucaxapu/Isl Kak OHOTIOINMEDHI.

[Inacrmaccel. [Tony4denne nomumMepoB peakuueil NoIuMepU3alii U MOIUKOHICHCAIUH.
TepMoruracTU4YHBIE U TEPMOPEAKTUBHBIE IUIacTMacchl. IIpencraBurenu miactMace.

Bomnokna, ux knaccugukanus. [lomydenne Bonokon. OTaenbHbIE TPEACTABUTEIH XHMUYECKUX BOJIOKOH.

Jlabopatopras pabora. IIp ‘ 2

PactBopenue OenkoB B Boge. OOHapyxeHUE OSITKOB B MOJIOKE M B MSICHOM OynboHe. JleHaryparus
pactBopa Oenka KypHHOTO sIiflia CIIHPTOM, PACTBOPaMH COJIEH TSKEJIBIX METAJUIOB U IPH HATPEBaHUH.




Tema 2.5. O60011eHHe 3HAHUI 110 OPraHUYECKOH U

= 4
HEOPraHUYeCKOH XUMHUH
I'eneTn4eckas CBA3b MeXAY KIacCaMi OPraHUYECKUX COCAUHEHHI ITp 2
3auer IIp 2

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

nabopamopHvle padbomai.

3. YCJOBUA PEAIM3ALINN ITPOT'PAMMBI IUCIIUITIJINHBI
3.1. Tpe6oBaHusl K MHUHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecne4eHUI0

Jiist peanu3aniy MporpaMMbl yaeOHOW AUCIMILIMHBI IPEIyCMOTPEHBI CIIeUAIbEHBIC TTOMELICHNUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI1 00pa30BaTeIbHOM MPOTPaMMBI CIICIHAITEHOCTH.

Tabnuya 3. MamepuanvHo-mexHuuecrkoe obecneyerue OUCYUNIUHBL

Tun aynuropnn

Ocnaienne ayiuTopuu
CrneunaausupoBannoe yyedHoe o6opyrosanue, [10 n marepuansi
JJIS1 OCBOCHUS JIUCHUILIMHBI (IIPH HEO0OX0TUMOCTH)

VYuebOHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX pador,
TPYIIOBBIX U UHAUBUIYaTbHBIX
KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOU
arTecTaluu

KommekT cnenuanu3upoBaHHON MeGenn, MapkepHas TOCKa;
kadenpa; aBTOMaTU3MPOBAaHHOE pabouee MECTO MPENoaBaTelIs:
kommbioTep AMD Ryzen, morutop LCD 24" Philips, untepakTiBHas
manens 86", MMeeTcs BEIXON B MHTEPHET

[IporpamMmuoe obecnedenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mist
ousHeca - CTaHJapTHBIH

YuaeOHast ayuTOpus 1is
MPOBEJCHUSI 3aHATHIM
JIEKOMOHHOTO THIIA,
MPaKTHYECKUX 3aHATHH,
BBITNIOTHEHUS KYPCOBBIX pador,
TPYTNIIOBBIX ¥ WHIWBHIyaTbHBIX
KOHCYJIBTALUH, TEKYIIETO
KOHTPOJIS ¥ TPOMEXKYTOTHOH
aTTecTaluu
(KommbroTepHsIi Ki1ace)

KommnexT cnenmanusupoBaHHOi Mebenn; Jocka ayquTOpHas
MEJIOBasi, aBTOMaTU3HPOBaHHbBIE paboune MecTa (IpoLeccop He HUXKE
Intel Core 15, oneparuBHas namste 00bemMoM He Meree 16Gb;(SSD
500 GB HDD 1 TB); mpoexrop EPSON, npoeknnoHHEbIH KpaH,
HMEEeTCs BBIXOJ] B MHTEPHET

[IporpammHoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaHJapTHBIH

AyauTopus Ui CaMOCTOATEIBHOM
paboThl 00yUAIOIINXCS

KommexT cnenmanusupoBanaoi medenn; Tenesuzop LED LG 42"
aBTOMaTU3UPOBAHHBIE paboune MecTa (mpoueccop He Hibke AMD
Ryzen, oneparupnas namsth 00bemom He MeHee 8 ['6; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercst BbIX0/] B UHTEPHET
[Iporpammuoe obecniedenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mist
ousHeca - CTaHJapTHBIH

3.2. Uudopmanuonnoe obecrieueHne o0yueHust
Ilepeuenb pexkoMeHIyeMbIX Y4eOHbIX U3daHul, IHTepHeT-pecypcoB, 10NOJIHUTEILHOM

JINTEPaTypbl

Ocnosuble UCTOYHUKU:




1. Epoxun FO. M. Xwumus. 3amaqu v ynpakHeHust [ DIEKTPOHHBINA pecypc]:YaebHoe
nocobue ms cryaeratoB CITO. - Mocksa: Akamgemus, 2021. - 288 ¢. — Pexxum ngocryma: https://
academia-moscow.ru/catalogue/4831/539623/

2. Epoxun FO.M. Xumust: 3aiaun u ynpaxHeHUs [ DNeKTpoHHBIN pecypc]:Y4yeOHoe mocodue
st CITO. - Mocksa: Axagemus, 2021. - 282 c. — Pexxum noctyma:

ﬂOnOﬂHleeJleble UCMOYHUKU.

3. AxmenoBa T.W., Mocsruna O.B. EctectBo3Hanue [ DNeKTpOHHBINA pecypc]:YuebHoe
nocobwue. - Mocksa: Poccuiickuii rocynapcTBeHHbIH yHUBEepcuTeT npaBocyaust, 2018. - 340 c. —
Pexxum mocryma: http://znanium.com/catalog/document?id=364532
4. Jlebenen 1O. A., ®anees I. H., Tomybes A. M., lllamosan B. H., CremanoB M. b. Xumus.
3agaunuk [DnekTpoHHBIN pecypc]:Yaednoe nocobue Hist CITIO. - Mocksa: FOpaiit, 2022. - 236
¢ — Pexxum goctyna: https://urait.ru/bcode/491053

5. JIe6enes 0. A., @anees I. H., Tony6er A. M., llanoBan B. H. Xumus [ DnekTpoHHBINH
pecypc]:Yueonuk s CITO. - Mocksa: FOpaiit, 2022. - 431 ¢ — Pexxum mocryma: https://
urait.ru/bcode/491035

Pecprbz qu)OpMCZL;L{OHHO—meJleKOMMyHuKCZL;UOHHOZJ cemu «I/IHmepHem»:

1. ObC PYJIH u croponnue 9BC, Kk KOTOPBIM CTYyAEHTHI YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- O6pazoBarenpHas miardopma FOpaiit https://urait.ru

- DnexTporHo-6ubmmoreunas cucrema PYJIH — OBC PY/IH http://mega.rudn.ru/MegaPro/Web
- OBC Znanium https://znanium.ru

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

2. bassl JAHHBIX U IMOUCKOBBIC CUCTCMBEI.
- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/
Memoouueckue mamepuanet 015 06yuaIOWUXCs

CamocTosiTenbHas paboTa He MPeayCMOTpeHa. Y 4e0HO-METOTNYECKUEe MaTepUalIbl
Pa3MeIIalTCs B COOTBETCTBUH C JICHCTBYIOIIMM MOPSIKOM Ha CTPaHHIIE AUCIMIUTMHBI HA
VYuebHOM mOpTae.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS JUCLUIIJINHbI

KOHTpOIIB H OLICHKA PE3YJIbTaTOB OCBOCHUA NUCHUINUIMHBI OCYIIECTBIIACTCA MPCIOAaBaTCIICM B
nponecce MpoBEACHUA ITPAKTUICCKUX 33H$[THI>1, TECTUPOBAHUS, a TAKKC BbIITOJIHCHHU A
06yqa101]mMnc;1 HHAWNBUIYAJIbHBIX 3aﬂaHHﬁ.

Tabnuya 4. Konmpons u oyeHka pe3yibmamos 0C80eHUs. OUCYUNTUHDBL

Pe3yJIbTaTbI OﬁyquHﬂ (DOPMBI N ME€TOAbI KOHTPOJIA U OLICHKHA
(OCBOCHHBIC YMEHUHA, YCBOCHHBIC 3HaHI/Iﬂ) P€3yJabTaTOB Oﬁy'-leHl/[ﬂ




3HaHUs:

0 1IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOUM KapTUHE MUpa, NPUPOJIE KaK eIUHOU
LIEJIOCTHOM CUCTEME, B3aUMOCBSI3H YEIIOBEKa,
MIPUPOJIBI B 00IIeCTBa, TPOCTPAHCTBEHHO-
BPEMEHHBIX MacmTabax BeeneHHOI;

0 HanOoJee BaKHBIX OTKPBITHIX U
JIOCTIDKEHUSX B OOJIACTH €CTECTBO3HAHUS,
MOBJIMSIBILIMX HA 3BOJIIOLUIO IPEACTaBICHUM O
MpUpPOJIe, HAa PA3BUTHUE TEXHUKHA U TEXHOJIOTUN;
0 HAy4YHOM METOJE MO3HAHUS IPUPOIBI U
CpeACTBax U3yUYEHHs] MEeraMupa, MakKpoMupa u
MHKpPOMUPA;

Amnanus u OLICHKA BBIIIOJIHEHUS
WHAWBHYaTbHBIX 33JJaHUH, PACYETHBIX padoT,
ONpocC, TEMAaTHIECKUN TUKTAHT,

KOHTpOJIbHAsI paboTa, MpaKTUYEeCKUE 3aHATHA,

JOMAaIlTHUE pa6OTI)I, KOMIIBFOTEPHOC
TECTUPOBAHUC, B3aI/IMOI(OHTpOJ'[L u
CaMOKOHTPOJIb CTYACHTOB. ITomaoTa u
T'paMOTHOCTDb IIOATOTOBJICHHBIX JOKJIaaoB,

cooOImeHnH, Mpe3eHTaIHH.

Ymenus:

MPUMEHSTh €CTECTBEHHO-HAYYHbIC 3HAHUS JUTS
OOBSCHEHHSI OKPY’KAIOMINX SIBICHUH,
COXpaHEeHHUS 30POBbs, 0OeCTIeUeHHS
0€301acHOCTH KU3HEACATEIbHOCTH,
Oepe)KHOTO OTHOLICHHUS K IIPUPOJIE,
PaIMOHAIBHOTO IPUPOAOIIONB30BAHMS, a TAKXKE
BBITIOJIHEHUS! PO TPAMOTHOTO MOTPEOUTENS;
MIOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HAHUS /TS K&KJO0TO YelIOBeKa He3aBHUCUMO OT
ero mpo¢eCCHOHAIBHON JIeSITETbHOCTH,
pa3nmu4arh (HaKThl U OLEHKH, CPAaBHUBATH
OLIEHOYHBIE BBIBOJIBI, BUJETH UX CBA3b C
KPUTEPHSIMH OIICHOK M CBSI3b KPUTEPUEB C
ONPEACIIEHHON CUCTEMOU LIEHHOCTEN

HabGnronenne, KOHTpONIb TpemojaBaTens 3a
NeSITeTPHOCTRI0  00yJaroImuxcsi, aHalu3 W
OlICHKa ONTHUMAJIbHOCTH METO/a pEelIeHUs
3aja4, Oecesa, ONnpoc, MPAKTHISCKUE 3aHITHS,
JIOMallIHHE paboTsl, KOMIIBIOTEPHOE
TECTUPOBAaHHE

IIpakT4eckuii OnbIT:

BJIaJICHHE IPHEMaMH e€CTECTBEHHO-HAYIHBIX
HaOJIFOIEHNH, ONBITOB, HCCIEIOBAHNH 1
OILICHKH JIOCTOBEPHOCTH TOTyUYEHHBIX
Pe3yIbTaTOB;

BJIa/ICHHE OHSITHIHBIM amlapaToM
€CTECTBEHHBIX HAyK, IIO3BOJISIONINM IIO3HABATH
MHp, Y9aCTBOBaTh B AUCKYCCHSX IO
€CTECTBEHHO-HAYIHBIM BOIIPOCAM,
HCIIOIB30BATh PA3INYHbIC HCTOUHUKH
HH(OPMAIUH JJIs1 TOATOTOBKU COOCTBEHHBIX
paboT, KPUTHYECKU OTHOCUTHCS K COOOIIEHUSIM
CMU, coneprkaiiuM HayqHYIO HHPOPMAIHIO;

Habnronenne, KOHTpONb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 H
OLICHKAa ONTUMAaJIbHOCTH METOJA pEIICHHS
3aja4, BBITIOJTHEHUE u 3allUTa
WHIUBUAYaIbHBIX 3aJaHUH.

5. KOMIIETEHIIMA OBYYAIOUEI'OCH,

OCBOEHMS ANCHUITIJIMHBI

Tabauya 5. Ilepeuenv komnemenyuti

®OPMUPYEMBIE B PE3VYJIBTATE

Mludgp

Pe3sysibTaThl (KOMIIETEHIINH)
OcHoBHbIE IOKAa3aTeH Pe3yabTaTOB MOAT0TOBKHU




CopnelicTBOBATH COXPAHEHHIO OKPYKAIOLIEH cpe/ibl, pecypcochepe:KeHHIo,
OK 07. NPUMEHSATH 3HAHUA 00 H3MEeHEeHUH KJIUMATa, IPHHIUIIbI Oepe:KINBOro
NPOU3BOACTBA, 3¢ GeKTUBHO AeliCTBOBATH B YpPe3BbIYAHHbBIX CUTYALHSX;

3HaTh:

TIPaBHJIA YKOJIOTHYECKOI OE30IACHOCTH MPHU BeICHHUH MPOPECCHOHANBHOMN IEATSILHOCTH,
OCHOBHBIC PECYPCHI, 3a}ICI\/’ICTBOBaHHBIC B HpO(i)CCCHOHEUIBHOI\/’I JCATCIABHOCTH,

ITyTH 00ECIEUYECHHSI PECYPCOCOCPEIKCHUS

YMeTh:

COOITFO/IaTh HOPMBI SKOJIOTHYECKOH 0e30MMacHOCTH;

OTIPENCIIATh HANPABICHUS pecypcocOepeskeHUs B paMKax MpodheCcCHOHATLHOMN AEATETFHOCTH 110
CHEIUAILHOCTH

OK 04. ‘3q)q)emmmo B3aMMO/IeHCTBOBATH U Pa0oTaTh B KOJLUIEKTHBE H KOMAaH/Ie;

3HaTh:
IICUXOJIOTHYECKHE OCHOBBI IEATENLHOCTH KOJUIEKTHBA, IICUXOJIOIHYECKAE OCOOEHHOCTH TUYHOCTH,
OCHOBBI IPOEKTHOM JIESITEILHOCTH.

VYMerTs:
OpPTaHU30BEIBATH Pa0OTy KOJUICKTHBA M KOMAH/IET;
B3aMMOJICHCTBOBATh C KOJUIETaMH, PYKOBOACTBOM, KIIMEHTAMH B X0/I¢ MPO(PECCHOHATBHON ACATEILHOCTH.

Hcnonp30BaTh cOBpeMeHHbIE CPEACTBA MOKUCKA, AHAIN3A H HHTEPIPeTAluT
OK 02. uHGpopManuy U HHGOPMANIHOHHbIE TEXHOJOIHH Il BHINIOJTHEHHS 32124
npogeccHOHAIIBHOI AesITeJIbHOCTH;

3HAaTE:
HOMEHKJIATYPY HH(DOPMAIHOHHBIX HCTOYHUKOB, TPUMCEHSIEMbIX B IPOGECCHOHATBHON AEATEIbHOCTH;
MIPHUEMBI CTPYKTYpHpOBaHU HHPpopManuu; Gopmar oopMIICHHS pe3ylIbTaTOB MONCKa HH(OPMAIIHHI

YMmeTs:

OTIpeneNATh 3a1a4d JJIs MOMCKa HH(popMannu;

OIIpeIeNnsaTh HeOOXOIUMBIE HCTOYHUKH UH(OpPMAaLIUY;

IUTAHUPOBATH MPOLECC MOUCKA; CTPYKTYypPUPOBATH ITOIyYaeMyI0 HHPOPMAILHIO;
BEIICIIATH HauboJiee 3Ha9MMOoe B TiepedHe HHPOPMALHH;

OILICHUBATH MPAKTHYECKYIO 3HAYMMOCTD PE3yJIbTaTOB MTOUCKA;

0 OpPMIIATE pe3yNnbTaThl IOUCKA

OK 01 Bei0upartp croco0b! penrenns 3a/1a4 npogeccHoHAIBHOI TesiTeIbHOCTH
) NMPHMEHUTEJIbHO K Pa3IHYHBIM KOHTEKCTaM;

3Hars:

aKTyaJIbHBIH NPodecCHOHANBHBINA U CONMAIbHBII KOHTEKCT, B KOTOPOM IPUXOAUTCS paboTaTh U KUTh;
OCHOBHBIC HCTOYHHKH WH(OPMALUY K PECYPCHI VI PEIIeHH s 3a1a9 ¥ pobieM B mpodecCHoHAIEHOM H/
WA CONUAIBHOM KOHTEKCTE,

QJIITOPHATMBI BBIIOTHEHUS paboT B Mpo(eCCHOHANBbHON H CMEXHBIX 00IacTsX;

METOBI paOoThI B TPO(eCcCHOHANTBHOM U CMEXHBIX cdepax;

CTPYKTYpY ILJIaHa JUIs peLICHHs 3a/1ad;

MOPSIIOK OLICHKH PE3yJIbTAaTOB PELICHHUS 3a/1a4 NPO(eCCHOHAIBHON IeATCIBHOCTH.

YMets:

pacro3HaBaTh 3a7aqy MM IpooiIeMy B IpodecCHOHATBHOM WM COLATbHOM KOHTEKCTE;
AHAJIM3UPOBATH 3a1a4y WM IPOOJIeMy U BBIACTATE €€ COCTaBHBIC YacTH,

OIIpeIeIIATh TAIbl PEIICHUS 3a/1a9H;

BEIBIISATE U 3((GEKTHBHO HCKATh MHPOPMaIHIO, HEOOXOIMMYTO JUIS PEICHHS 3a1a4i ¥/HIN POOJIeMBl,
COCTaBUTH IUIaH JCHCTBUS; ONPEACTUTE HEOOXOAUMBIE PECYPCHI;

BIIaJICTh aKTyaJbHBIMH MEeTOAaMU paboThl B MpodhecCHOHANIBHONW H CMEKHBIX chepax;

peann3oBaTh COCTABICHHBIN IJIaH; OLICHUBATh PE3YJIbTAT U MOCIEICTBUS CBOMX ICHCTBUI
(caMOCTOSTEIBHO HITH C IIOMOIIBIO 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).



