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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 MPOPECCHOHATBHOIO 00pa30BaHMs MO CHENHATbHOCTH
54.02.01 JU3AVH (IIO0 OTPACJISIM) (npukas Munnpocsemenus Poccuu ot 05.05.2022 . Ne
308)"

[Iporpamma y4eOHOM AMCIUILTHHBI pa3paboTana Ha ocHOBe «lIpumepHoii pabodeil mporpaMMbl
00meo0Opa3oBaTenbHON AUCOUIUIAHBI «XUMUSD» JUIs1 NMPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmsaruin» (OJOBPEHO na 3acemanun Ilemarormueckoro cosera ®I'bBOY AIIO MPIIO
[Tporokon Ne6/2025 ot 18.04.2025)

1.2. MecTo y4yeOHOM AMCHMILINHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKHM CHELHATHCTOB
Cpe/Hero 3BeHa.
Vuebnas aucrummnaa OY]1.09 Xumus Bxoaut B nuka O6meoOpa3oBaTenbHON MTOATOTOBKH.

1.3. Hesn u 3agaun — TpeGOBaHUS K Pe3yJIbTATAM OCBOCHHUS YUeOHOM AUCHMILIUHBI.

ConepxaHue TPOrpaMMbI 00IIe00pa30BATENFHON JUCHUIUIMHBI «XHUMHUSD HAIpaBICHO Ha
JOCTH)KEHHUE CIEAYIOLUX Leei:

- dbopMupOBaHUE CHCTEMBl XMMHYECKHX 3HAHWH KaK Ba)KHEHIIECH COCTaBIISFOMICH
€CTEeCTBEHHO-HAyYHOH KapTUHbI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBbIe ITOHSTHS,
¢dbyHIaMEHTAIBHBIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHE SI3bIKa HayKH, YCBOCHHE U TIOHUMAHUE
CYIIHOCTH JIOCTYNHBIX O00OOIMIEHNII MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C
HCTOPHEN UX Pa3BUTHUSA U CTAHOBJICHMUS;

- ¢opMHpOBaHUE U pa3BUTHE MPE/ICTABICHUH O HAYYHBIX METOJaxX MO3HAHUS BEIECTB U
XMMHYECKUX PEAKINUH, HEOOXOAUMBIX Ul MPUOOPETEHHsI YMEHUH OPHEHTHUPOBATHCA B MHPE
BEIIECTB M XUMHUYECKHX SBIIEHUN, MMEIOIIMX MECTO B IPUPOLE, B MPAKTUYECKOH U
IMOBCCIHEBHOMU JKHU3HH,

- pa3sBUTHE YMEHHH U CIIOCOOOB [ESATEIBHOCTH, CBS3aHHBIX C HaONIOAEHHEM W
00BsSICHEHHEM XMMHUYECKOTO HKCIIEPHMEHTa, COONFOCHNEM TIPaBHII 0€30IacHOro o0pamieHus ¢
BEII[ECTBaMH.

3ajaun JUCUUILIUHBIL:

1) c(hopMHpPOBATH MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUIECKUX MPOLECCOB U
SABJIICHHM B OKPYJXKAaIOLIEH Cpelle, a TaKKe MX CBA3b C LEIOCTHOM HAaydYHOM KapTHHOM MHpa U
JPyTUMH €CTECTBEHHBIMH HayKaMu;

2) Pa3sBUTh YMEHUS COCTABIATH (DOPMYIIBI HEOPTAaHUYECKUX W OPTraHMYECKUX BEIECTB,
YpaBHEHUs] XUMUYECKHX pEaKIUil, OOBSCHATh MX CMBICI, HHTEPIPETHPOBATH PE3YIbTaThI
XUMHYECKHX IKCIIEPUMEHTOB,

3) c(hopMHPOBATh HABBIKM MPOBEACHHUS MPOCTEHINNX XMUMHUYECKHX SKCIIEPHUMEHTAIbHBIX
HCCIICIOBAaHUN C COONIOZICHWEM TpaBHi OE30macHOr0 OOpalleHusi C BeIIeCTBAMH U
naboparopHbIM 000py/IOBaHUEM;

4) pa3BUTh YMEHHsS HaXOAWTh, AHAIM3HPOBAaTh W HCIIOJIB30BaTh HH(MOPMALIUIO
XMMHYECKOTO XapakTepa U3 Pa3iMYHBIX MH(POPMAIIMOHHBIX MCTOYHHMKOB, BKIIFOYAs y4EOHYIO
JIUTEpaTypy, HaydHbIE MyOIUKALMN U HHTEPHET-PECYPCHI;

5) copMHpOBaTH yMEHHUS IIPOTHO3MPOBATH IIOCIEACTBHA CBOEH [ESITEIBHOCTH |
XHUMHAYECKUX MPHUPOIHBIX, OBITOBBIX M IPOHU3BOACTBEHHBIX IPOIECCOB, YUUTHIBAS BO3MOXKHBIC
9KOJIOTHYECKHE U COI[HalbHbIE BO3IEHCTBHUS;



6) copMUpOBaTh NOHMMaHHWE 3HAYUMOCTU JIOCTIJKEHUN XMMHMUYECKOM HayKu H
TEXHOJIOTUH Il Pa3BUTHS COLMAIbHOW M IPOM3BOACTBEHHOW cdep ¢ yMEHHEM NPUBOAMUTH
pUMepHI UX TPUMEHEHHS B Pa3IMYHBIX cepax KU3HH.

B pe3yibTaTe 0cBOCHHS Y4eOHOM AMCHUIUINHBI CTYIEHT J0JIKEH 3HATH:

O IEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHpa, NPUPOJE KakK eAHMHOU
LEJIOCTHOM CHCTeMe, B3aUMOCBSI3M HYeNOBEKa, MPUPOABI M OOMECcTBa, MPOCTPAHCTBEHHO-
BPEMEHHBIX MacmTabax BceneHHo;

0 Hanbolee BaKHBIX OTKPBITUSAX W JTOCTHIKCHUSAX B OOJIACTH €CTECTBO3HAHMS, MOBIMSABIINX HA
SBOJIIOLIMIO MIPEACTABIEHUH O MPUPOJE, HA PA3BUTHE TEXHUKU U TEXHOJIOTHH;

O Hay4yHOM METOJ€ IMO3HAaHUs NPHUPOABI M CPEACTBAX HM3YyYECHHMS MeraMmpa, MaKpOMHpa H
MHUKPOMHPA;

B pe3yjbTaTte ocBOeHHs Y4eOHON AMCHUILINHBI CTYIEHT J0JKEH YMETh:

NPAMEHSTh E€CTECTBEHHO-HAyYHbIe 3HAHWUSA JUIS OOBSCHEHHS OKPYKAIOUIMX SIBJICHUH,
COXpaHEHHUs 3I0pOBbs, OOecredeHus: Oe30IMacHOCTH IKH3HEAEATENBHOCTH, OepeXHOTro
OTHOLIEHUsI K MIPUPOJE, PALMOHAIBHOIO MPUPOAOINONB30BAHMS, a TAK)KE BBIIOIHEHUS POJIH
TPaMOTHOTO TOTPEOHTENS;

ITIOHUMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOI'O 3HAHMUS JUIS KaXJO0ro 4eJIOBeKa HE3aBHCHUMO OT
ero npohecCHOHATBHOMN EATENFHOCTH, Pa3nndars (akThl W OICHKH, CPABHUBATH OLICHOYHBIE
BBIBOJIbI, BHJIETh HX CBSA3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPHUEB C OMNPEIEICHHOMN
CHUCTEMOU LIEHHOCTEN

B pe3yabrare ocBOeHHs Y4eOHOH TMCHUILIMHBI CTYICHT J0JIKEH HMeTh HABBIKH M (HJIN)
OIBIT /IeATETIbHOCTH:

BJIaJICHHE TPUEMaMH €CTECTBCHHO-HAYYHBIX HAONIONCHUH, OMBITOB, MCCICIOBAHUN U OLECHKH
JIOCTOBEPHOCTH IOJIy4YEHHBIX PE3YJIBTaTOB;

BJIaJICHUE TOHSATUIHBIM allapaToM eCTECTBEHHBIX HayK, IMO3BOJISIIOIIMM IIO3HaBaTb MUD,
y4acTBOBAaTh B JIUCKYCCHSAX II0 €CTECTBEHHO-HAYyYHBIM BOIIPOCAM, HCIIONb30BaTh Pa3IMYHBIE
HCTOYHUKN HH(OPMAIMK ISl TIOATOTOBKM COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHTHCS K
coobmenusiMm CMU, coneprxamiiM HaydHYO HH(GOPMAIIHIO;

1.4. PexomeHnyemMoe KOJIMYECTBO YACOB HA OCBOCHHE MPOrPaMMbl Y4eOHO# TMCIUILINHBI:

O6beM mporpamMmsl 72 9acoB, B TOM YHCIIE:
ayIUTOPHON yueOHON Harpy3ku oOydatonierocst 60 gacos;
CaMOCTOsATENbHOW paboThl oOy4aromerocs 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIUATIINHBI
2.1. O6beM yueOHOM AMCHUILINHBI U BUAbI y4eOHOH padoThI

Tabnuya 1. Buowsl yuebnoti pabomul no nepuooam oceoerus OOII CIIO ons popmbl 06yuerus -
OuHAs.



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
1
KonTakTHas (aymuropHas) padora (Bcero) 60 60
B TOM YHCJIC: - - - - - - -
JIEKIUH (€CIU MPEyCMOTPEHO) - -
B TOM YHCIIe B JOpMe MTPAKTHUECKON TTOATOTOBKH
(eciu mpeaycMOTPEHO) B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - -
B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH
(ecu mpeayCcMOTPEHO) B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 60 60
B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH
(ecnu IpeLyCMOTPEHO) B B
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe MPaKTUYECKOH MOATOTOBKH
(ecu mpexyCMOTPEHO) ) )
YacoB Ha KOHTPOJIb: - -
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/ i 320
9K3aMEH)
OO61mast TPYI0EeMKOCTh qac 72 72

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

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HAMMEHOBAHME PA3JIEJIA TUCIIUTLTMHBI Buj yuebnoii

KoJ1-Bo yacos

*
Copep:xanue pa3aeia (TeMbl) paboTni

Paszpen 1. Teopernueckne 0CHOBBI XUMHH 19

OCHOBHBIE XUMIYECKHE TOHATHSA U 3aKOHBI, CTPOCHHE aTOMOB
XHUMUYeCKHX 3ieMeHToB. [IpakTudeckas padora Nel. «OcHOBHBIC
KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI 10 YPABHEHUSIM
XUMHYECKUX PEAKLIUN»

IIp 2

XUMHYECKHH 2meMeHT. AToM. S apo aroma, H30TONBI. DIEKTPOHHAA 000109Ka. DHEPreTHIECKHE YPOBHH,
MOAYPOBHHU. ATOMHBIC OpOUTAIH, $-, P-, d- 351eMeHThL. OCOOCHHOCTH PACIIPEICIICHHS JIEKTPOHOB I10
OpOHTAIIAM B aTOMaX AJIEMEHTOB IEPBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAST KOH(UTYPAIIHsI aTOMOB.
OCHOBHBIE XUMHYECKHE 3aKOHBI

IIpakTiuaeckas pabora Ne2. «M3ydeHne mepuoguaecKux

v IT 2
3aKOHOMCPHOCTCH U UX B3aUMOCBA3U CO CTPOCHHUECM aTOMOB) P

[lepuomuueckas cucrema xumMudeckux emeHToB J[. . Menaeneesa. CBsA3b MepUOANIECKOTO 3aKOHA U
Ilepuonuueckoil CUCTEMbI XUMHUUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX
BEIIECTB 10 rpymniaM u nepuogam [lepuommdaeckoii cucteMbl. 3HA9CHHE IEPUOAMIECKOTO 3aKOHA U
cucTeMbl XuMU4deckux sremenToB .M. MenzeneeBa B pa3BUTHH HayKHU.

YcraHoBeHHE CBA3H MEXKIAY CTPOEHUEM aTOMOB XMMUYECKUX 2JIEMEHTOB U MEPUOANYECKIM
H3MEHEHHEM CBOMCTB XMMHUYECKHX JIEMEHTOB M MX COCIMHEHHI B COOTBETCTBHH C MOJIOKEHUEM
Tlepuonuueckoii cucreMsl. PenieHrne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUI Ha
XapaKTePU3AUI0 XUMUYECKUX IEMEHTOB « MeTamn4eckue / HeMEeTaJUTMYECKUE CBONCTBA XUMHYECKUX
9JIEMEHTOB B COOTBETCTBHH C MX DJIEKTPOHHBIM CTPOESHHUEM H MOJIOKEHHEM B IEPUOANIECKOMN CHCTEME
xuMuIeckux anemeHToB .M. MernzaeneeBa»




Crpoenne BemiecTna

7 IPApOJa XAMHYECKON CBsI3U. MHOTOOOpa3ne BEImeCTB.
[paktuaeckas pabora Ne3. «CtpoeHue BemecTBa 1 IpUpoaa
XUMHYECKOU CBA3ZM»

IIp 2

Crpoenue BemiecTBa. XUMAYECKasi CBA3b. BUIBI XMMHUIECKOH CBsI3U (KOBaJIEHTHASI HEMOJSIPHAS U
TOJIIpHAsA, HOHHAs, MEeTaIUTHIecKas). Mexanu3Mbpl 00pa3oBaHUs KOBAJICHTHON XHUMIYECKOH CBSI3H
(0OMeHHBII U JOHOPHO-aKLIEeNTOPHBIN ). BogoponHas cBsi3b. BageHTHOCTE. DIEKTPOOTPHLIATEIBHOCTD.
CreneHp oKuCIeHNs. VIOHBI: KATHOHBI K aHFOHBI.

Ipaktuaeckas pabora Ne3. «CtpoeHue BemecTBa H MPUPOAa XUMHYECKOI CBA3ZNY.

JeMoHCTpanus Mozenell KpUCTalUIMYeCKHX PeIeTOK: HOHHOM (XJIOpUI HAaTpHs), aTOMHOM (TpaduT u
anMas), MOJIGKYIIPHOH (YIIIEKUCIIBIN Ta3, HOM), METAINTHICCKOH (HATpHii, MarHui, Mmenp). Pemenne
MPaKTHYECKNUX 3aJaHUI Ha COCTaBIEHHE SIIEKTPOHHO-Tpadudeckux hopmyn amemeHToB 1—4 mepronos

Kitaccudukarus,
1 HOMEHKJIaTypa HeopraHuueckux BeniecTs. [Ipaktudeckas pabora IIp 2
Ned. «<Homenknarypa HEOpraHHYECKHUX BELIECTBY»

Knaccugukaums Heopranudeckux BerecTs. HoMeHKIIaTypa HeOpraHHYeCKHX BEIECTB (OKCUIBI,
THAPOKCHIBI, KHCITOTHI, CONK). BemmecTBa MOIEKYISIPHOTO M HEMOJIEKYIIPHOTO CTPOEHUA. ArperaTHble
cocTosiHusA BemecTBa. Kpucrammmaeckne 1 aMmopdHBIE BenecTBa. 3aKOH IOCTOSHCTBA COCTABA BEIIECTRA.
THIIBI KPHCTAIIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYIApHas, MOHHAS, METAJUIMYecKas). 3aBHCUMOCTh
CBOMCTBA BEILECTB OT TUIMA KPUCTAIUIMUECKON PEIIETKU

THIIEI XUMAYECKUX pEaKIMi | Cp | 2

Xumudeckast peakiusi. Kitaccudukaius XuMHIECKIX PEAKIIHiA B HEOPTAHUYECKON M OpraHHYeCKOH
XUMUU. 3aKOHBI COXPAaHEHU MacChl BELIECTBA, COXPAHECHHUS U IPEBPAILIECHUS] SHEPTHU MPU XUMUYIECKUX
peakiusax. OKHCIUTETHHO-BOCCTAHOBUTENLHBIE Peakny (YpaBHEHH OKHCICHHA-BOCCTAHOBIICHNUA,
CTENEHb OKUCICHUS, OKUCIUTENb U BOCCTAHOBUTEND, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUH B
MIPHPOJIE, TPON3BOACTBEHHBIX MTPOLIECCAX U XKH3HEACATEIEHOCTH OPTaHM3MOB)

CKOpOCTh XMMHYECKHX peaknuil. XMMHYECKOe paBHOBECHE.
Ipaktuueckas padbora Ne5. «BinusHue pa3nnvHbIX (GakTopoB Ha IIp 2
CKOPOCTh XUMHYECKOH peaKIiu»

CKOpOCTh peaxIuy, €€ 3aBHCHMOCTB OT pa3IMYHbIX (aKTOPOB: MPHUPOJIEI pearnpyIoNX BEIIECTB,
KOHLIEHTPALUU PEarupyomux BeIeCTB, TEMIEPATYPhl U MIOIAAU PEAKIIMOHHON NOBEPXHOCTH.
TennoBbie 3 GEKTH XUMHYECKUX PEaKIHK: 5K30- H SHAOTepMHUEcKe peakuun. OOpaTHMble peakluu.
Xumuueckoe paBHOBecHe. DAKTOPBI, BIHAIONINE HA COCTOSHHE XUMHYECKOTO PABHOBECHS
(KOHIEHTpAaIMs PeareHTOB WM MPOAYKTOB pEaKIlnu, JaBieHue, remmneparypa). [lpuanumn Jle [arense

PacTBOpBI, TEOpUSI MEKTPOIUTHUECKON JUCCOLUALMN U HOHHBIN

00MeH Tip 4

PactBopbl. Buasl pacTBOPOB 10 COAEP)KaHUIO PAaCTBOPEHHOTO BellecTBa. PactBopumocts. [TonsTue o
JIICTIIEPCHBIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOPbI. MaccoBast oJIsl BEMIECTBA B paCTBOPE.

[onsTre o BomopoaHoMm nokasarene (pH) pacteopa. Dnexrponutudeckas auccoruanys. CHIbHbIE U
citaObIe 3JIEKTPOIUTEL, HEANICKTPOIUTHI. Peakinu HOHHOTO 0OMeHa.

Jlabopatopnas padora Nel «lIpuroroBnenne pacTBopoB» | IIp | 2

IIpuroroBneHue pacTBOPOB 3aJaHHOI MacCOBOM [0JIEl PaCTBOPEHHOI'O BELECTBA, IPOBEACHUE PEaKLUH
MOHHOTO OOMEHA, OIIPE/IIIEHHE CPEMBI PACTBOPOB BEIECTB C ITOMOIIBIO YHHBEPCAIBHOTO HHINKATOPA
(xucnas, HeHTpasbHasA, MenoYHast). 3aJaHnsA Ha COCTABIEHUE HOHHBIX peakiuii. PemeHne npakTuko-
OpPHECHTHUPOBAHHBIX PACUETHBIX 3aJJaHII HA PacTBOPBI, UCIIOJIB3yEMbIC B OBITOBOM M IPOM3BOACTBEHHOM
JIeATENbHOCTH YEI0BEKa

KonTtponsnas padora 1 | IIp ‘ 1
CrpoeHre BeniecTBa U XUMHYESCKHE peakiuu (1o paszgeny 1)

Paznen 2. Heoprannyeckas Xumus 9
Meramsl. IIp | 2

[Nonoxxenue merasmto B [leproandeckoii cucTeMe XUMHYECKUX 3JeMEHTOB. OCOOCHHOCTH CTPOCHHUS
9NIEKTPOHHEBIX 000JI0YEeK aTOMOB MeTaiioB. O6uue ¢puzndeckre cBoicTBa MeTayuioB. CIiiaBsl METAILIOB.
DNEKTPOXUMHUYECKHH PsII HAPSHKSHUH METAIOB. XMMUYECKHE CBOWCTBA BAYKHEHIIINX METAJIOB
(HaTpwuii, Kaaui, KaabIui, MATHHH, ATFOMHHHAN, ITHHK, XPOM, )KEI€30, Me/lb) U UX coequHeHwuit. Oorue
CIIOCOOBI MONTyYeHHs MeTauIoB. [IpuMeHeHre METaIUIOB B OBITY M TEXHHUKE




Hemeramisl | IIp | 2

ITonoxxenue HemetasmioB B [lepuoauueckoil cucteme xumudeckux sneMenToB [[.1. Menneneera u
0COOCHHOCTH CTPOEHUS aToMOB. PU3NYECKIE CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS HEMETAUTOB (Ha
puMepe KUCIOpoaa, cepsl, pocdopa u yrrepona). XMMHUYECKHAE CBOMCTBA U IPUMEHEHUE BAYKHEHIITHX
HEMETAIUIOB (TaJIOTeHOB, CEPHL, a30Ta, ochopa, yriiepona u KpeMHHUS) U UX COCTHHCHUH (OKCUIOB,
KHCIIOPOACOAEPKAIUX KACTOT, BOJOPOIHBIX coeTnHCHMH ). [[prMeHeHIe BAXKHEHIITAX HEMETAIUIOB U UX
COETMHEHUM

XUMHUYECKHEe CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAHUYECKHX BEILECTB CP 2

I'eneTnyeckas CBSI3h HEOPraHu4CCKHUX BCIICCTB, MPUHAJICKAIIUX K PA3JIMIHBIM KJIacCaM.
3aKOHOMepHOCTI/I B U3MCHCHHUH CBOICTB IPOCTHIX BEIICCTB, BOJOPOIHBIX COC}lI/IHCHPlﬁ, BBICIIIHX OKCHIOB
" TUOPOKCUIOB

JlaGopatopras padora No2 «nenTudukaiius HeOPraHuIeCKIX

IIp 2
BEIIECTBY

Pemenne skcnepUMEHTAIBHBIX 33134 10 XMMHYECKUM CBOMCTBAM METAJIJIOB U HEMETAILIOB, 110
PAacIO3HABAHMIO U TONYICHHUIO COSTNHEHIH METaNIOB M HEMETAIUIOB (B3aMMOICHCTBHE THAPOKCH 1A
AFOMIHWUS ¢ paCTBOPaMHM KHCJIOT | IIeNo9el, ). MnenTnrkanns HeopraHn4ecKiX BEIECTB C
HCIIOJIb30BaHAEM HX (DU3HKO-XMMHUYECKHAX CBONCTB, XapaKTCPHBIX KaUeCTBEHHBIX PEAKIINH.
KauecTBeHHBIC peakyn Ha Cynb(daT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha KATHOHBI METAIUIOB M KaTHOH
aMMOHHUS

KontponsHas pabora Ne2 | IIp | 1

CBolicTBa HEOPTAHWYIECKUX BEIIECTB (T10 pasneny 2)

Pa3gen 3. Teoperuyeckne 0CHOBBI OPraHM4YeCKOi XUMHH 4

IIpeamer opraHuYeCcKOM XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U CP 2
3HQYEHUE B NOJlyUEHUH HOBBIX BEIIECTB U MaTepUAIOB

Teopwust ctpoenus opranndeckux coequaeHnit A.M. bByTtineposa, e€ 0CHOBHBIC MTOJOKCHHS.
CrpyxrypHBIE (hOPMYIIBI OPTaHUIECKUX BEIECTB. [ oMonorus, n3oMmepus. XuMHUIeCKas CBA3b B
OpraHUYEeCKUX COCAMHEHUSIX: KpaTHbIE CBSI3U, G- U T-CBSI3HU.

TIpencraBnenue o KraccuuKanuyu OpraHUIECKHUX BemecTB. HoMeHkIaTypa opraHmIecKux COCAMHCHU
(cucTemarnyeckas) U TpUBUATHHBIC Ha3BAHUS BAXKHEUIIINX TIPEICTABHTEINEH KIACCOB OPTaHUIECKUX
BEIECTB

[IpakTrueckas pabota Ne7. «HoMeHKIaTypa OpraHM4eCcKHX BEILIECTB IIp 2

O3HakoMIIeHHE ¢ 00pa3jaMy OPraHHYSCKUX BELUIECTB M MaTeprualaMy Ha X OCHOBE, MOJICTTHPOBAaHHUE
MOJICKYJ OPraHUYECKUX BEIIECTB, HAOMIOICHUE 1 OMMCAHUE JEMOHCTPALMOHHBIX OIBITOB 11O
MPEBPALICHUIO OPTaHHYECKIX BELIECTB IIPH HarpeBaHWH (IUIaBJICHUE, OOyIIIMBAHAE H TOPCHHE).
CocrapieHuUe MOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX ()OPMYIT OPTraHUIECKUX BEIIECCTB OTACIBHBIX
KJIACCOB, MCITOJIB3YsI UX HA3BaHUA IO CUCTEMAaTHYECKON U TPHBHAJILHOW HOMEHKIIAType (3THIIEH,
aleTUIICH, NIALEPHH, (eHo, (PopManbIeTHl, yKCyCHas KHCIIOTa, IIHITHH). PacaeTs! mpocreiimeit
(bopMynBI OpraHUYeCcKOH MOJIEKYIbI, HCXO/S U3 SIEMEHTHOTO cocTaBa (B %)

Paznen 4. YrieBonopoasl 10

IIpenensHBIE yrIIeBOJOPOHI (AJTKAHBI) IIp | 2

IIpenenbHbIE yrIeBo1OpOABI (aJIKaHBI): COCTAaB U CTPOCHHE, TOMOJIOTHIECKHAH PsiA. MeTaH H dTaH:
COCTaB, CTPOCHHE, (PU3UIECKIE N XNMUIECKHE CBOMCTBA (PEaKI[ii 3aMENCHIsI K TOPEHU:), TIOTyUCHHE U
NIpUMEHEHUE.

HenpepenpHble yrimeBogopob! (aTKSHBI, aTKAIICHBI) | Ilp | 2

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYCCKHAN P, DTHIICH U MPOIUJICH: COCTaB, CTPOCHHE,
(u3HUeCKre U XUMHYECKAE CBONCTRA (Peakilny THAPUPOBAHMUS, TAIOTCHHPOBAHHUS, THIPATAIIH,
OKHCJICHUS ¥ MOTMMEPH3AINH ) TIOTYyUCHUE U IIPUMCHCHHE.

Anxanuenst: Oyraguen-1,3 u MmeTunOyTaaneH- 1,3, XMMUYECKOe CTPOSHUE, CBOMCTBA (PeaKI[is
MTOJIMMEPU3AIIIH ), TPUMEHEHUE (VTSI CHHTE3a IPHPOIHOTO M CHHTETUYECKOTO KayTyKa U PE3UHE).

HenpenensHbIE yT1eBOAOPOIBI (ATKUHBI) | IIp | 2

AJIKMHBI: COCTaB ¥ 0COOCHHOCTH CTPOCHHUSI, TOMOJIOIHYECKHH PsAll. ALIETHIIEH: COCTaB, XUMHUYECKOE
CTpocHHUE, PU3NIECKUE U XUMUIECKUE CBOUCTRA (peakiy THAPUPOBAHHUS, FaIOTCHUPOBAHHS,
TUApaTalliy TOPEHHUSA), TTOTyUYEeHNE U IPUMEHEHNE (MCTOYHHK BEICOKOTEMIIEPATyPHOTO ITIAMEHH IS
CBapK{ U Pe3KH METAJUIOB)




ApoMaTiiaecKkue yiIeBOIOPOABI (apeHBI) | CP | 2

Benson u Tomyon: cocras, cTpoeHne, PU3HIECKHE M XUMHUYIECKHE CBOMCTBA (PEaKI[Ny rajJoreHAPOBAHUS
1 HUTPOBAHHUS), TIONy9ICHHUE 1 IPUMEHEHHE. TOKCHIHOCT apeHoB (BIUsAHNE O€H30I1a Ha OPTaHU3M
genoBeka). [ eHeTnyeckas cBA3b MEX/Ty YIIEBOIOPOAMH, IPUHAUISKAIMMH K pa3IHIHBIM KIIacCaM.
IIpuponHbie ncTouHUKH yTiieBoaopoAoB. [Ipupoanstii ra3 u monyTHble HedTaHbIE Ta3bl. HedTh 1 €€
npoucxokaenue. CrocoObl nepepadboTku HeTH: EPEroHKa, KPEKUHT (TEPMHYCCKHMA, KaTaTHTUICCKUN ),
rupornu3. [IponykThl nepepaboTku HePTH, HX IPAMEHCHHE B IIPOMBIIIITICHHOCTH

u B ObITy. KaMeHHBIN yroib U IPOIyKTHI €ro mnepepaboTku

JlaboparopHas pabora Ne3 «CBoiicTBa yIIeBOIOPOIOBY | Ip | 2

TpuBHaIbHAsI ¥ MEXKIyHapOIHAsi HOMEHKIIATypa, XUMHYECKUE CBOMCTBA, CTOCOOBI MOTYYCHUS
yrieBogopoaoB. [lonydeHue sTuiieHa 1 U3y4eHHe €ro CBOMCTB. MoaenupoBaHie MOJIEKYI U XUMUYECKUX
MIPEBPAIICHAN yIIEBOAOPOIOB (Ha IpUMEpe dTaHa, ITHIICHA, alleTUIICHA U JIP.) ¥ TAJIOTEHONIPOHU3BOIHBIX

Pa3nen 5. Kucioponoconepskaniue opraHndecKne coeJHHEHAs 14

HpelIGJH)HLIC OQHOATOMHBIC CITUPTHI.

II 2
MHoroaroMHble ciupTel. PeHOT P

[pexnenbpHBIC OMHOATOMHBIC CIUPTHI (METAHOI U 3TAHOM): CTPOCHUE, PUINUCCKUEC U XUMHUCCKHUE
CBOWCTBA (PEAKIIUH ¢ aKTHBHBIMH METaIJIaMH, TaJIOTCHOBOIOPOIaMH, TOPEHHUE), IPHMEHEHHE.
BonoponHsie cBs3u Mexay MoJeKyaaMu cCIupToB. GU3HOIOrnYecKoe AEHCTBUE METAHOA U 9TaHOJIa Ha
OpraHu3M 4eJI0OBEKa.

MHoroaToMHbIe CIIEPTHI (STHIIEHIIAKOIB U ITHIEPUH): CTPOSHNE, (PH3NIECKHE U XUMUIECKIE CBOMCTBA
(B3ammozeiicTBHE CO MIENOYHBIMI METaNIaMH, KAYECTBEHHAS PEaKIrs Ha MHOTOATOMHBIE CITHPTHI).
@HU3HOIOrNYECKOe NCUCTBHE Ha OpraHusM 4eiioBeka. [IpuMeHenre munepuHa U 3TUICHIIIMKOILA.
®enon. CTpoeHue MOJIEKyIbl, pU3HUSCKIE U XUMHYECKHEe cBolcTBa (penomna. TokcnuHocTh heHona, ero
¢usnoIorHYecKoe ACHCTBHE Ha OpraHu3M YeroBeka. [[pumenenue ¢perona

AITBACT IABT |

Ilp | 2

Aubaeruibl ¥ KeToHBI ((popMasibaeru, aneraibIeri, aleToH): CTpoeHue, GU3NICCKUE U XUMHUCCKUE
CBOMCTBA (PEAKIIIH OKUCICHNSA U BOCCTAHOBIICHH, KAYECTBEHHBIE PEAKIIHH ), TOIy9IE€HUE U IPIMEHEHNE.
OnHOOCHOBHBIE IIPEAETbHBIE KapOOHOBBIE KHCIOTHI (MypaBbHHAs U YKCYCHAs KHCIIOTHI): CTPOCHHE,
¢u3nUecKre 1 XUMUYECKHE CBOWCTRA (00IIHe CBOMCTBA KUCIIOT, peaK¥s STeprU(pHKALINN ), TOIyUICHHE U
npuMeHeHne. CTeapuHOBas U OJIEMHOBAS KHCIIOTHI KaK IPEACTABUTEIH BBICIIMX KapOOHOBBIX KHCIIOT.
MBpLia Kak CoJIi BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOLIEe I CTBHUE.

Kap6oHoBBIE KUCIIOTHL.

CraoxxHbIe 3QHpHI Up 2

CraoxxHble 3UpBI KaK TPOU3BOAHBIC KapOOHOBBIX KUCIOT. [ Maponu3 clnokHbIX 3¢upoB. JXKupwl.
I'upponus xupos. ITpumenenue ;xupoB. buosoruueckas pois XKUPOB

VYrieBoabl: cocTaB, KiacCHpUKaIKs yIIIeBOAOB (MOHO- U IUCaXapH/Ibl) IIp 2

I'mroko3a — mpocTeHni MOHOCAXapuI: 0COOCHHOCTH CTPOSHUS MOJIEKYJIbI, (PU3NICCKHE U XUMHUYECKHE
CBOIICTBA INTIOKO3HI (B3auMoieiicTBue ¢ ruapokcunom meau (1I), okucinenne aMMUaqIHBIM PaCTBOPOM
okcua cepedpa (1), BoccraHoBieHUE, OpOKEHUE ITTFOKO3bI), HAXOXK/ICHUE B IPUPOJIE, IPUMCHEHUE
[JTFOKO3bI, OMOIOrHYECKas POJib B )KU3HEASITEILHOCTH Oprann3Ma uenoBeka. Gorocunres. @pykros3a kak
HU30MEp TIFOKO3EI.

Caxaposa — IpeACTaBUTENb TUCAXapUIOB, THAPOIIN3 Caxapo3bl, HAXOXKACHHUCE B IIPUPOJIC U IPUMCHCHHUE.

Tommcaxapusl | Cp | 2

[Monmcaxapuasl: KpaxMaJi U HEJUTI0N03a Kak IpUpoaHbIe momnMepsl. CTpoeHne Kpaxmasia U IeUTIONI03H!,
¢dusnUeckrne 1 XUMUYECKHE CBOMCTBA Kpaxmaia (THAPOIH3, KayeCTBEHHAsE PEAKIUS C HOIOM)




[pakrudeckas pabora Ne8. «HomeHKIaTypa KUCIOPOIOCOACPIKAILIIX

< IIp 2
OpraHWYeCKHX COCANHECHUI

TpuBranbHas 1 MEXKIyHAPOAHAS HOMEHKIIATypa, XUMHYECKHE CBOHCTBA, CIIOCOOBI MOTy9YeHUs CIIUPTOB 1
(eHooB, KapOOHOBEIX KUCIIOT H 3QHUPOB, allbAerua0B U KeToHOB. CocTaBlieHHE CXeM peakuil (B TOM
9HCIIC 10 TPEATIOKEHHBIM LEMOYKaM IIPEBPAICHH ), XapaKTePU3YIONMX XUMHYCCKHE CBOHCTBA
KHCIIOPOAOCOAEPXKAIIUX OPraHMYECKUX COCANHEHHI

IMpakTuaeckas padora Ne9. «Xumudeckue u GU3NIECKUE CBOWCTBA

IT 2
KHCJIOPOAOCOAEPKAIIUX OPTAaHUYECKUX COSIUHEHUM P

[IpoBenenune, HAOMIONECHYE U OTMHCAHNE IEMOHCTPAIMOHHBIX OIMBITOB: TOPEHAE CITUPTOB, KA9€CTBEHHEIS
peaKmMu OJHOATOMHBIX CITHPTOB (OKUCICHHUE 3TaHona okcuaoM Meau (11)), MHOroaTOMHBIX CIIPTOB
(B3aumoyeiicTBre muiepuna ¢ ruapokcuaoM menu (1)), anpaeruioB (OKMUCICHHE aMMHAAYHBIM
pactBopoMm okcuna cepedpa(l) m runpoxcumom menu (1), B3ammoneiicTBre kpaxmaia ¢ HOIOM), U3YHICHHE
CBOICTB pacTBOpa yKCyCHOM KHCIIOTBI

Pa3nen 6. A3oTconepikaniue opraHuiecKne coeJUHEHUs 4

AMWUHEL
AMMHOKUCIIOTBL. IIp 2
benku

AMUHBI: METHIIAMUH — IPOCTEHINHNI TPEACTaBUTENb aMHHOB: COCTaB, XUMHIECKOE CTPOCHHE,
¢u3nIecKre 1 XUMUYECKHE CBOMCTRA, HAXOXK/ICHHUE B TIPUPOJIC.

AMUHOKHCITOTHI Kak aM(OTepHBIE OpraHudecKue coequHeHus. U3ndecKue U XUMUIECKUE CBOIICTBA
aMHHOKHCIIOT (Ha IpUMepe MHIKUHA). bronorndyeckoe 3Ha4eHNEe aMIHOKHCIIOT. [lenTuapt.

Benku kax mpupomHbie monumepsl. [lepBudHast, BTOpUdHas H TPETHYHAS CTPYKTypa OCIIKOB.
XUMHIYECKIE CBOMCTBaA OCITKOB: THAPOJIH3, ACHATYpallHs, KAYeCTBCHHBIE peaKUH Ha OeITKH

IIpaxTrueckas pabora Nel0. «CBoiicTBa a30TOCOmEPIKAINX

N IIp 2
OpraHMYeCKHX COCAMHEHUID

dusHdecKkre 1 XUMUIECKHE CBOMCTBa aMHHOB (PEaKIIUU C KHCIOTaMH M TOPEHUA) ¥ aMHHOKHCIIOT (Ha
npuMepe mIunuHa). HabmoneHne u onvcaHue AEMOHCTPAI[HOHHBIX OIBITOB: JICHATYPALHs OCIIKOB IIpH
HarpeBaHUM, IIBETHBIC PEAKIINK OCIIKOB

Pasnes 7. BoicokoMosIeKy/IsipHbIe COeIMHEHUS 4

Ipaktuaeckas pabora Nell. «Cunres, ananus u Kiaccuukaus N )
BBICOKOMOJICKYJIIPHBIX COCIIMHCHUN P

OCHOBHBIE TTOHATHS XUMHH BBICOKOMOJIEKYIIPHBIX COCTUHEHUH: MOHOMED, IIOIUMED, CTPYKTYPHOE
3BEHO, CTEIICHb MOJIMMEPH3aIlii, CPEIHAA MONEKyIsApHas Macca. OCHOBHBIE METOBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCIMHEHUN — TIOJIMMEPHU3ALTHS U TTOJIMKOH ACHCaIIHAL.

O3HakoMJIeHHE ¢ 00pa3aMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayIyKOB:
IUIACTMACCHI (IIONHATHIICH, TIOJIAIPOIIIIICH, TIOJIMBUHUIIXJIOPUI, TIOJIUCTUPOIT); HATypaIbHBINA 1
CHHTETHYECKHE KaydyKH (OyTaareHOBBIN, XJIOPOIIPEHOBEIN W M30NPEHOBEIN); BOJOKHA (HaTypallbHbIE
(XJIOTIOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (AI[ETaTHOE BOJIOKHO, BHCK0O3a), CHHTETHYECKHE (KallpoOH H
JTaBCaH)

KonTponsnast pabota Ne3 | IIp | 2

CTpyKTypa 1 CBOICTBA OpraHUYECKHX BEIIECTB (110 pasznenam 3-7)

Paznen 8. Xumus B ObITY H NPOU3BOACTBEHHOM 1eATEIbHOCTH
YyeJ10BeKa

XHUMHUYECKHE TEXHOIOTHHA
B IIOBCEIHEBHOM IIp 2
U TIpoeCCHOHATLHON JACATEIHbHOCTH YEIOBEKa

[paBuia 3KOJIOrHUECKH HEIeCO00Pa3HOTO MOBEACHUS B OBITY H TPYIOBOI IEATEIBHOCTH B HEJIIX
COXpaHEHHs CBOETO 3J0POBbs U OKPYKAKOLIEH MPUPOJHOH CPEMIBI, ONACHOCTh BO3IEHCTBUS HA XKUBBIE
OpraHU3MbI OPraHNIECKHX BEIIECTB OTICIBHBIX KIacCcOB (YIIIEBOAOPOIB!, CITUPTHI, (PEHOIBI,
XJIOPOpTraHWUYECKHE TIPON3BOIHBIC, ABIACTHUABI H Ap.), TOKA3aTeNb MPEISIbHO IOy CTHMON
KOHI[EHTPALUU 1 €T0 UCIIOIb30BaHUE.




XHUMHUYECKHE TEXHOIOT T
B IIOBCEIHEBHOH CP 2
U Ipo(heCCHOHATFHON JeATEIPHOCTH YEIOBEKa

Ponps xuMuu B 00ecrieqeHnN SKOIIOTHIECKOH, YHEPTETUIECKON 1 MUAIIEBOH 0€301acHOCTH, pa3BUTHHI
MEIUITIHBI, CO3aHNN HOBBIX MaTepHaJIOB (B 3aBHCHMOCTH OT BHJIA MPO(ECCHOHANBHON eATENbHOCTH),
HOBBIX IICTOYHUKOB SHEPTHH (AIBTEpPHATHBHBIC HCTOYHUKN dHEPTuH ). [[oHATHE 0 HayIHBIX METOAAX
MO3HAHMUS BELIECTB M XMMUYECKUX peakuuil. [IpeacraieHus 00 0OMIX HayYHbBIX IPUHIIUITAX
MIPOMBIIIUIEHHOTO TIOTyYeHHs BaXKHEHIINX BENIECTB (Ha MpUMepax MPOU3BOICTBA aMMHUaKa, CEpPHON
KHCJIOTHI, METAHOJIA).

[Mpakrudeckas pabora Nel2. «[IpumeHeHnE XHMUYIECKHUX BEIIECTB U
TEXHOJIOTHH C y4eToM Oyaymer npodecCuoHaIbHOM NeITEIbHOCTI.
Pemenne keiic-3agad 1o TeMaM: MHAIMIEBBIE IPOLYKTHI, OCHOBBI PALIMOHAIBHOTO MUTAHUS, BAYKHEHIIIHE
CTPOUTENBHBIE M KOHCTPYKIIMOHHBIE MaTepHaIIbl, CETbCKOX03AHCTBEHHOE TIPON3BOJICTBO, KPACKHU, CTEKJIO,
KepaMHKa, MaTepHUabl AT IEKTPOHUKH, HAHOMATEPHabl, TEKCTIIIBHbBIE BOIOKHA, HUCTOYHUKH YHEPTHH,
OpraHHYeCcKUe U MHHEPAJIbHBIC yIOOPEHHs, JIEKAPCTBCHHBIC M KOCMETHUCCKHIE Tpenaparkl, ObITOBas
XUMHL, MaT€PHAIIBl U3 UCKYCCTBEHHBIX ¥ CHHTETHUECKUX BOJIOKOH.

IIp 2

IIpomexyTouHas aTTecTalus M0 IUCLUIIIUHE
(mn¢depeHnpoBaHHBIH 3a4€eT)

* - Jlex — nexyuu,; Ilp — npakmuueckue 3ansmus,; CP — camocmosmenvuas paboma; JIP —
nabopamopmsie pabomul.

3a0 2

3. YCJOBUA PEAIM3ALINUA ITPOTI'PAMMBI IUCIIUITJINHBI
3.1. TpeboBaHHsI K MUHMMAJIBHOMY MATEPHATbHO-TEXHUYECKOMY 00ecnedeHUI0

Jlis peanu3anuy nporpaMMbl y4eOHOH AUCHUILINHBI IPEyCMOTPEHEI CIIeHUaIbHBIE TOMELICHNUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOH 00pa30BaTeIbHON IPOrpaMMBbI CIIEHUAITEHOCTH.

Tabnuya 3. Mamepuanvno-mexnuueckoe obecnederue OUCYUNIUHDBL

Tun aynuropun OcHalenne ayiuTopuu
CneunaausupoBaHnHoe yuedHoe o6opyaosanue, [10 u marepuanbi
AJIS1 OCBOEHHS THCUMILIHHBI (IPH HEO0X0AUMOCTH)




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 06yan0HIHXCH, aHaJinu3

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

Pesyabrarhl (KOMIIETEHIINH)

Mudp
OcHoBHbBIE OKA3aTE/IH Pe3y/IbTATOB NOATOTOBKH

CopneiicTBOBATH COXPAHEHHIO OKPYKAIOLIEH cpe/ibl, pecypcochepe:KeHHuIo,
OK 07. NPUMEHSITh 3HAHUA 00 H3MEHEHHH KJIUMATAa, IPUHIMIIBI OepeKIuBOro
NPOU3BOACTBA, 3(PPEeKTHBHO AeHCTBOBATH B YPe3BbIYAHHBIX CUTYallHAX;

3HaTh!

IIpaBHJIa YKOJIOTHYECKOI 0€30aCHOCTH MPH BeIEHUH MPO(eCcCHOHANBHON IeATEIEHOCTH; OCHOBHBIE
pecypcesl, 3a1eiicTBOBaHHBIC B IPO(ECCHOHATBHO AEITEIEHOCTH; IIyTH 00eCTICUCHUs
pecypcocOepenxeHns

VYMets:
COOITI0/IaTh HOPMBI SKOJIOTHYECKOM Oe30MMaCHOCTH; OTIPEAEISATh HAITPABICHHS PECYypPCOCOEPEeKCHUS B
pamkax npodeccuoHaibHOM e TeIbHOCTH 0 CHEI[HAIBHOCTH

Hcnonp30BaTh coBpeMeHHbIE CPEACTBA MOUCKA, AHAIN3A H HHTEPNpeTALNI
OK 02. HHpoOpMALHM U HHPOPMAIITHOHHbIE TEXHOJIOTHH /151 BHINOJIHEHHUA 3a1a4
npogeccuoHATbLHOU AeATeJIbHOCTH;

3Hars:
HOMCHKJIaTypa WH(OPMALUOHHBIX HCTOUHHKOB IIPUMEHAEMBIX B PO EeCCHOHATBHOM NeATENEHOCTH;
MIPHEMBI CTPYKTYypHpOBaHU:A HHpopMannun; GopMar opopMIICHHUS pe3yabTaToB OUCKA HH(OPMAITHH

YMeTh:

OTIPECIITh 3a[a4u JUIsl TOMCKA HH(POPMAITHH; ONIPEAEISITh HEOOXOAMMbIE HCTOYHHKH HHPOPMAIIHH;
MJIAHUPOBATH TPOIIECC MTOUCKA; CTPYKTYPHPOBATh NOIydaeMyo HHPOPMAIIHIO; BBIACISATH Hanboee
3HAYUMOC B MIEPEIHE HH(POPMAITUN; OIICHUBATH MPAKTHYCCKYIO 3HAUNMOCTh PE3YyIIBTaTOB TTONCKA;
oOpMITATE pe3ysIbTaThl IOUCKA

Bragers:

HaBBIKaMH MMOJIy4YCHHUsT HH(POPMAITHH U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENIEHO OCYIIECTRISATh
MOMCK, aHAJIN3, CACTEMATH3AIHI0 K HHTEPIPETAINIO HH(POPMAIIUU pa3sTUIHbBIX BUJOB U HOPM
MPECTABICHHU;

CO3/[1aBaTh TEKCThI B PA3IMIHBIX (popMaTax ¢ ydeToM Ha3HaYeHHsI HH()OPMAIIHH U LIEICBOH ayIUuTOPHH,
BBIOMpAsi ONTUMAJIbHYIO (POPMY IPEACTABICHHS U BU3yaIU3allUH;

OILICHUBATH JIOCTOBEPHOCTD, JIESTHTUMHOCTh MH(OPMAIHH, €€ COOTBETCTBUE MPABOBBIM H MOPAJIHLHO-
THYECKUM HOpMaM;

HCIIOIB30BATh CPEACTBA HHPOPMALUOHHBIX H KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H OPraHU3AIIMOHHBIX 33184 C COOI0EHIHEM TPeOOBaHMA
9PrOHOMHKH, TEXHUKH 0€30TIaCHOCTH, THTUEHBI, PECYypPCOCOEPEIKEHHUSI, TPABOBBIX M STHYCCKUX HOPM,
HOPM HH(POPMAIIMOHHOH 0E301MaCHOCTH;

BJIQJICTh HABBIKAMH PACTIO3HABAHUS U 3aIUTHI HH(OpMAIHK, HH(OPMAIIMOHHOM 0€30TIaCHOCTH
JINYHOCTH;




OK 04. |3(l)(l)eKTPlBHO B3aNMO/IeiiCTBOBATH H Pad0TATh B KOJLNIEKTHBE H KOMaH/Ie;

3HAaTh:
TICHUXOJIOTHYECKHIE OCHOBEI IEITEIILHOCTH KOJJIEKTHBA, IICHXOJOITMIECKHE 0COOCHHOCTH TNIHOCTH;
OCHOBBI IIPOCKTHOMN JEATEIILHOCTH

VYMets:
OpraHHU30BBIBATH PA0OTY KOJUIEKTHBA M KOMAH/Ibl; B3AUMOJICHCTBOBATE C KOJUIETaMH, PYKOBOJICTBOM,
KIIMEHTAMH B X0 MPOPECCHOHANHHON IEATCIIBHOCTH

6. ®°OH/I OHEHOYHBIX CPEJICTB
6.1. ®oH OLIEHOYHBIX CPEACTB VI IPOBECHHUS MPOMEKYTOYHON aTTeCTAlluN
o0y4aromuxcs N0 AUCHHUIIHHE « XUMHD)

IlepeueHb BOIPOCOB AJIs IOATOTOBKH K 3aHATHSAM U IIPOMEXKYTOUYHON aTTECTALUH,
KOHTPOJIBHBIX paboT, coepKaHue 3aJaHu ISl BBITOTHEHHS TPAKTHYECKUX U
CaMOCTOSATENBHBIX Pa0OT, pEKOMEHJAIIMHY 10 BBHITIOTHEHUIO U KPUTEPUN OLICHUBAHHS
IPEJCTaBICHbI B OH/IE OIIEHOYHBIX CPEJACTB IO TUCIHUILIHHE «XuMusi» B [IpunokeHnn k
Hacrosei Pabodell mporpaMMe JUCIIUTUTHHEI.

OrneHoyHble CPECTBA MMO3BOJISIFOT IPOBECTH TEKYIUN KOHTPOJIb o quciumuinge. ITo kaxxaomy
CpPEICTBY OILICHUBAETCS ITOJTHOTA U IIIyOWHA OCBOCHMSI, XapaKTEPU3YIOMINECS TOKA3aTeIsIMHU 1
KPUTEpUSIMH OLICHUBAHUS

Tabnuya 6. Ilokazamenu u Kpumepuu oyeHUSAHUs

Ilokasarens Kpurepuit
. 3HaeT: 0a30BbIE OOIINE 3HAHNUS,
[Toporossrii .
YMeeT: OCHOBHBIE yMEHUS, TpeOyeMbIe ISl BBITOITHEHHSI TPOCTBIX
(y3HaBaHmHe) .
3ajad;

«3» S
Brnazgeert: paboraeT npu nmpsiMoM HaONMIOICHUH.
3naeT: (aKThl, IPUHIHIIGI, IIPOLECCHI, OOIIHMEe NOHATHS B IpeaeIax
001aCcTH HCCIeI0BaHUS,

BasoBsrit VYMeer: quana3oH MPaKTHYECKUX YMEHU, TPeOyeMbIX Ui PeIICHHS
(BOCHpOI/I?;BGI[GHI/I@) OIPEACTICHHBIX np06neM B olOJactu HUCCJIICIOBAaHUI,

«y Brnazeet: OGepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 337349 B
WCCIICZIOBAHHH, TIPHCIIOCAOIMBAET CBOE TMOBEICHUE K 00CTOSATEIIECTBAM B
peleHr  mpoodemM
3HaeT: paKkTHYECKOE U TEOPETHUECKOE 3HAHUE B MpeieNnax odmacTu

Boicokuii HCCIIeIOBaHMS ¢ TOHUMAaHUEM TPaHHIl TPUMEHUMOCTH;
(KOMIIETEHTHOCTE) | YMEET: IMana3oH NPaKTHIECKUX yMEHUH, TpeOYEeMbIX [/ Pa3BUTHS
«5» TBOPYECKUX PEIICHUI, a0CTparupoBaHus MpoodeM;
max 6asur Brnaneer: koHTpONHpyeT paboTy, IPOBOAUT OLIEHKY, COBEPILICHCTBYET
JecTBHS paboThI

MakcumanbHOE KOJMYECTBO OAIITIOB MO KAKAOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOAIIbHOMY KPUTEPHIO «BBICOKHI.

7. AHBIE CBEJIEHUSA U (MJIN) MATEPUAJIBI

7.1 IlepedeHnb 00pa3oBaTeIbHBIX TEXHOJIOTHI, MCII0JIb3YEMbIX NIPH OCYIIECTBICHUH
00pa30BaTe/IbHOTO MpolLecca MO JUCHUIIIMHE

B mpomecce oOydeHHs WCIONB3YIOTCS AaKTHBHBIE W WHTEPAaKTHUBHBIE 00pa3oBaTeIbHBIC
TEXHOJIOTUH ((POpPMBI IPOBEICHUS 3aHATHI):

-JIeKuH, GpOHTATBHBIE ONPOCH], IPE3CHTAUH 1 3aIUTa MUHU-TIPOCKTOB;

-Kkeiic-craan (pa30op KOHKPETHBIX CUTYalnii),

-MMUTAllMOHHbIE KOMIIBIOTEPHbIE MOJEIH;

-OpraHu3ali CaMOCTOSTENIFHONW y4eOHO-TI03HABATEIbHON AEATENBHOCTH (WHIMBH/yaIbHbIE
JIOMAIITHUE 3aaHHs).




