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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OYII1.12 Xumus
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yue6rOM aucrumummabl OYIL. 12 Xumust sBIsieTcs 9acThio IPOTPAMMBI ITOJITOTOBKH
CHEIHAINCTOB cpeaHero 3BeHa B coorBercTBUU ¢ OI'OC "®enepanbHblil rocyqapCcTBEHHBIN
00pa3oBaTeNbHBIN CTAaHAAPT CPEIHEr0 MPO(PECCHOHATBHOTO 00pa30BaHMs MO CHENHATbHOCTH
09.02.12 TEXHUYECKAS SKCIUIYATALIUA 51 COITPOBOX/JIEHUE
NHO®OPMALIMOHHBIX CUCTEM (npuxa3z Munnpocsemienuss Poccun ot 10.03.2025 . Ne
184)"

[Tporpamma yueOHOW AuCHUIUIMHBI pa3paboTanHa Ha ocHoBe «IIpuMepHOI paboyei mporpaMmsl
00m1eo0pa3oBaTebHON JUCHHUILUTUHBL «XUMUs» I TPOo(eCCHOHAIBHBIX 00pa30BaTEIIbHBIX
opranmsaruin» (OJOBPEHO na 3acemanun Ilemarormueckoro cosera ®I'bBOY IO MPIIO
IIporoxom Ne6/2025 ot 18.04.2025)

1.2. MecTo y4eOHOH AUCHMILUINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHELHAJINCTOB
CpeIHero 3BeHa.
Vuebnas mucnumummaa OYIL12 Xuvus sxoaut B mukin OOmieo0pa3oBaTeslbHOM MOATOTOBKH.

1.3. Hean n 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOM ANCHHMIIIHHBI.

Conep:xaHue MPOrpaMMBI 00IIE00pa30BATENFHON JAUCIUILUINHBI «XUMUS» HAIpaBICHO Ha
JIOCTH)KEHHE CIEAYIONIUX LEIeH:

- ¢dopMupOBaHHE CHCTEMbl XMMMUYECKMX 3HAHUM KaK Ba)KHEHILEH COCTaBISIOIIEH
€CTECTBEHHO-HAyYHOH KapTUHbI MHpa, B OCHOBE KOTOPOH JIeKaT KIIIOYEBbIE IOHSTHS,
($yHIaMEeHTaIbHBIE 3aKOHBI 1 TEOPUU XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE U IIOHNMAHUE
CYIIHOCTH JIOCTYIIHBIX OOOOIIEHHII MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C
HUCTOpUEN UX Pa3BUTUS U CTAHOBIICHUS;

- (dbopMHpOBaHUE U Pa3BUTHE MPEICTABICHHI O HAYYHBIX METOJaX MTO3HAHUS BEIIECTB U
XUMHYECKUX PEaKIUi, HEOOXOOUMBIX VIS TPUOOPETEHHsI YMEHUN OPHEHTHUPOBATHCA B MHPE
BEIIECTB M XUMHUYECKHX SBICHUH, HMMEIOIIMX MECTO B IMPUPOJE, B MPAKTUUECKOH U
ITOBCEIHEBHOM JKU3HHU,

- pa3BUTHE YMEHHH M CIIOCOOOB JESTEIBHOCTH, CBS3aHHBIX C HaONOAEHUEM W
OOBSICHEHHEM XMMHYECKOTO JKCIIEPHMEHTA, COONIOACHNEM MTPaBHII 0€30macHOro 00palieHns ¢
BELI[ECTBaMHU.

3a1aun AUCUUIIIINHBL:

1) c(hopMHpPOBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHHUsI XUMUYECKHUX MPOLECCOB U
SABJICHUM B OKPYXKAaIOLIEH Cpejie, a TAaKKe MX CBA3b C LEJIOCTHOM HAy4YHOM KApTMHOM MHpa U
JPyTMMH €CTECTBEHHBIMHU HayKaMu;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTaHUYECKUX U OPTraHMYECKUX BEIIECTB,
YpaBHEHHUS] XUMHUYECKHX PpEaKIUi, OOBSCHATH WX CMBICI, HHTEPIPETHPOBATH PE3YJIbTATHI
XUMHYECKHX IKCIIEPUMEHTOB,

3) c(OpMHPOBATH HABBIKK IPOBEJCHHS MPOCTEHITNX XUMHUYECKHX SKCIIEPHUMEHTAIBHBIX
WCCIICZIOBAaHUH C COONIOJCHWEM MpaBHI 0€30MacHOro OOpamieHHss ¢ BEIIeCTBaMU U
nabopatopHbIM 000py/IOBaHUEM;

4) pa3BUTh YMEHHS HaXOAWTh, AaHAJIU3UPOBaThb U HUCHOIL30BaTh HH(OPMAIUIO
XMMHYECKOTO XapaKTepa U3 pa3iIHMyHbIX HH(POPMAIIMOHHBIX HMCTOYHHKOB, BKIFOYAsl y4EeOHYIO
JUTEpaTypy, HaydHbIE MyOIHKANA U HHTEPHET-PECYPCHI;

5) chopMHpOBaTh yMEHHUS MPOTHO3HPOBATH IIOCIEACTBHS CBOCH [ESATEIBHOCTH U
XUMHAYECKUX MPHUPOIHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX IPOIECCOB, YYUTHIBAS BO3MOXKHBIE



9KOJIOTUYECKHUE U COLIMATIbHbBIE BO3/ICHCTBHS;

6) chopMUpOBaTh TIOHMMaHHWE 3HAYUMOCTH JIOCTIDKCHHUH XWMHYECKOW HayKH W
TEXHOJOTHI Ul Pa3BUTHS COLMAILHON W TPOHM3BOJICTBEHHOW cdep ¢ yMEHUEM MPUBOIUTH
MPUMEPhI KX MPUMEHECHHSI B Pa3IMYHBIX Cepax KU3HU.

B pe3yabTare 0cBOeHHSI Y4eOHOH IMCHUILINHBI CTYIEHT J0JKEH 3HATh:

- 0 XUMHYECKON COCTABIISIOIECH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUHT
SIBJICHUW TPUPOJIBI, B (POPMHPOBAHUN MBINIICHUS U KYJIBTYPHI THYHOCTH, €€ (YHKIUOHAIBHON
rPaMOTHOCTH, HEOOXOAMMOW Ui pelIeHHs MNPaKTHYECKUX 3a4ad M SKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0POBBIO U TIPUPOIHOM cpee.

B pe3ysbTaTre ocBoeHHMs YUeOHONH AUCHUILINHBI CTYIEHT J0JKEH YMETh:

- BBISIBIIITH XapaKTepHbIE MPH3HAKKM M B3aWMOCBS3b H3YYEHHBIX IOHATHH, NPHUMEHSTh
COOTBETCTBYIOIINE TMOHATHS TpPH ONUCAHWH CTPOCHHWS M CBOMCTB HEOPTaHMYECKHX W
OpPTaHMYECKHUX BEUIECTB W HMX IMPEBPAIICHUN; BBIABISATH B3aMMOCBA3b XMMHWYECKHX 3HAHHH C
MOHATUSMU U MPEJICTABICHISIMHA JPYTHX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- WCIIONB30BAaTh HAMMEHOBAHMS XWMHUYECKHX COCOMHEHHH MEXIYHapOJHOTO CO03a
TEOPETHYECKON W TIPUKIATHOW XWMHUU W TPUBUAIBHBIC HA3BaHUS BaXHEHWIINX BEILECTB
(oTHIIEH, aneTHIIeH, TIUIEPUH, (PeHoN, (OopMabIeru/l, YKCyCHas KUCIIOTa, IIHIHUH, YTapHbBII
ra3, yIJIEKHCIBIM Ta3, aMMHaK, TalleHas W3BeCTh, HETalleHas W3BECTh, IHUTHEBAs CoOla M
JIPYTUX), COCTaBIATH (OPMYJbl HEOPraHUYECKUX M OPTaHWYECKHX BEIIECTB, YPaBHEHUS
XUMHYECKHX PEaKUnd, OOBSICHATh HX CMBICH; ITOATBEPXK/IaTh XapaKTEpPHBIC XUMHUYECKUE
CBOICTBA BEUIECTB COOTBETCTBYIOLMIMMH SKCTICPIMEHTAMH U 3aIUCSIMU YPABHEHUH XUMUYECKUX
peakmui;

- yCTaHaBIWBATh MPHHAUICKHOCTh U3yUYCHHBIX HEOPraHMYECKUX M OPTaHUYECKHX BEIIECTB K
OTIpeJIeNIeHHBIM KJlaccaM M TPYTINaM COEJHHEHUH, XapaKTepHU30BaTh UX COCTAB M Ba)KHEHIINE
CBOMCTBA; ONpPEICISATh BUIBl XUMHYCCKUX CBsA3eH (KOBaJCHTHAs, MOHHAs, METAJUTMYECKas,
BOJIOPO/IHAS), THIIBI KPUCTAJUIMYECKHX PEHIETOK BEIIECTB; KIACCH(PHUINPOBATh XUMHUYECKUE
peaxium;

- TPOBOJMTH PAcCHUEThl MO0 XUMHYECKUM (OpMylnaM W ypaBHEHHMSIM XHMHUYECKHX PEaKIHil C
UCTIONB30BaHHEM (DU3MUYECKUX BETHYMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) ra30B, KOJIWIECTBA BEIIECTBA; HCITOIb30BATh
CHUCTEMHBbIE XWMUYECKHE 3HAHWS /JIsl TMPHUHATHS PEIICHHH B KOHKPETHBIX JKU3HEHHBIX
CHUTYallUsX, CBI3aHHBIX C BEIIECTBAMH M UX IIPUMEHEHUEM

- ITUIAHUPOBATh W BBHINONHATH XUMHYECKUH OSKCIIEPHUMEHT (TIPEBPALICHUS OPTraHUYECKHUX
BEIIECTB TPU HATPEBAaHUH, TOJYYEHUE STHICHA W H3y4YEHHE €ro CBOWCTB, Ka4eCTBECHHBIC
peaknuu Ha ajmbAETHIbl, Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypalys OCJIKOB IPU HarpeBaHHH,
[[BETHBIC PEaKIUH OEJKOB; MPOBOAUTH PEAKIIMA MOHHOTO OOMEHa, ONPEAESATh CPeLy BOIHBIX
pacTBOpOB, KaueCTBCHHbBIE peakUuu Ha Cyinb(par-, kapOOHAaT- M XJIOPHUI-aHUOHBI, HA KaTHOH
aMMOHHUS; peliaTh SKCIIEPHMEHTAIbHBIC 33aJa4d 10 TeMaM ) B COOTBETCTBHH C IIPaBHIIAMHU
TEXHUKH O€30MacHOCTH NpH OOpamleHHH C BEIIECTBAMH M JIA00PAaTOPHBIM 000pPYyIOBaHHEM;
NPEICTABIATh PE3YNbTaThl XHUMHYECKOTO SKCIEpUMEHTa B (OpME 3aluCH YpaBHEHUH
COOTBETCTBYIOIIUX PEaKil U (POPMYITUPOBATh BEIBOJBI HA OCHOBE 3TUX PE3YyJIBTATOB;

- aHAM3UPOBATh XUMHUYECKYI0 HH(POPMAIHUIO, ITOJIyYaeMyI0 U3 Pa3HBIX MCTOYHUKOB (CPEICTB
MaccoBoi uHpopmanuu, cetb HTEepHET 1 Apyrue);

- coOmrofaTh TpaBUiIa SKOJIOTHYECKH IEJIeCOO00pa3HOro IOBEICHHUS B OBITY M TPYIOBOI
JESITEIPHOCTH B IIENISIX COXPAaHEHHsI CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOIHOW CPEemsl;
YYUTBIBATh OITACHOCTH BO3JCHCTBUSA HA J)KMBBIC OPTaHU3MbI ONPEICICHHBIX BEIIECTB, TOHUMAs
CMBICII TIOKa3aTeNs NPeAeIbHON JOIyCTUMON KOHIIEHTPaIUH.

B pe3ynbrare ocBoeHHsI y4eOHOH AMCHMILUIMHBI CTYIEHT /I0JI’KeH UMeTh HABBIKU U (WJIN)
OMBIT AeATEIbHOCTH:

- CHCTEeMOW XHMHYCCKHUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJATAONINE TTOHSATHS
(XMMHYECKUN BIIEMEHT, aTOM, JJIEKTPOHHAst 000JI09Ka aTtoma, s-, p-, d-3JeKTPOHHBIE OpOUTAIH



aTOMOB, HOH, MOJIEKyJa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHHS,
XUMHYECKasl CBsA3b, MOJIb, MOJSIpPHAs Macca, MOISPHBIA OO0bEM, YIJIEPOJHBIN CKEeT,
(dbyHKIHMOHANBHAS TPYIINA, paauKaid, W30MEpHus, U30MEpbl, TOMOJOTHYECKUN Psii, TOMOJIOTH,
YTJIEBOJIOPOMBI, KHUCIOPOA- ¥ a30TCOJECPIXKAIINE COCAUHCHHS, OWOJOTHYCCKH aKTHBHBIC
BemecTBa  (YIJIEBOMBI, KHUPBI, OCJIKH), MOHOMEp, TOJIUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCMHEHUS, KPUCTAIUIMYECKAsl PElIeTKa, TUIbl XUMHUYECKUX pEeaKInui
(OKHCITUTEIIBHO-BOCCTAHOBUTENBHBIC, 9K30-U JHIOTEPMUYCCKUE, PEaKIMd HOHHOTO OOMeEHa),
pacTBOp, ANEKTPOJIUTBI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHYECKAs AUCCOLUALNSA, OKUCIUTENb,
BOCCTaHOBHTEIb, CKOPOCTh XUMHYECKON PEAKIINH, XUMHIECKOE PABHOBECHE), TEOPUH U 3aKOHBI
(Teopuss XMMHYECKOTO CTpoeHus opraHumdeckux BemecTB A.M. BytnepoBa, Teopus
9NEKTPONIMTUYECKOM Jucconuanuu, nepuognveckuit 3akoH JI.M. MenngeneeBa, 3akoH
COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHH, (HAKTOIOTHIECKHE
CBEICHHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHWH W OE30MaCHOM HCIOIb30BAHUHM BaKHEUIITNX
HEOPraHWUYECKHX U OPTaHHYCCKHUX BEHISCTB B OBITY U MPAKTHIECKOH IEATEIIPHOCTH YEIIOBEKA;

- OCHOBHBIMH METOJ]aMH HAyJHOTO MO3HAHUS BEIIECTB M XMMHYCCKHUX SIBICHAN (HaOIroneHue,
HU3MEpPEHHE, SKCTIEPUMEHT, MOJISITHPOBAHNUE).

1.4. Pexomenayemoe KOJMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbl YUEOHOMH ANCHUIIHHBI:

O0beM mporpamMmsbl 72 4acoB, B TOM YHCIE:
ayIUTOPHOM yueOHOH Harpy3ku oOyudatomierocst 60 dacos;
CaMOCTOSITeNIbHOW padoThl oOyqaromerocs 12 gacos.

2. CTPYKTYPA U IPUMEPHOE COJEPXKAHUE YYEBHOM JUCIHUILIUHBI
2.1. O6beM yueOHOM AMCHUIINHBI U BUABI y4eOHO#l padoThI

Tabnuya 1. Buowsl yuebnot pabomul no nepuooam oceoerus OOII CIIO ons popmbt 06yuenus -
OUHAsL.

Bu yueGnoii padorsi ]?,fcerl:)’ Cemertpl-bi)
S
KonrakTHasn (aynuropHas) padora (Bcero) 60 60
B TOM YHCIIE: - - - - - - -
JEKIUH (€CIIH MPELyCMOTPEHO) - -
B TOM YHCIIE B OpME PAKTUIECCKOU TIOATOTOBKHI
(ecmu mpexyCMOTPEHO) B B
nabopaTopHbIE 3aHATHSA (ECITH MPETYCMOTPEHO) - -
B TOM YHCIIE B POpPME MPAKTUIECKON TIOATOTOBKH
(ecim mpexyCMOTPEHO) ) )
MPaKTHYECKUE 3aHATH (€CIIH MPEIYCMOTPEHO) 60 60
B TOM 4HciIe B (pOpME IPAKTHIECKOH MOJTOTOBKU
(ecm mpexyCcMOTPEHO) B B
CamocrosiTenbHasi padoTa o0y4amerocs (Bcero) 12 12
B TOM YHCIIE: - - - - - - -
B (hopMe IPaKTHYECKOH MOATOTOBKU
(ec mpeayCMOTPEHO) B B
YacoB Ha KOHTPOJIb: - -
TIpomesxyrounas arrecraius B popme: (3ager/aud3ager/ i 320
9K3aMEH)
O06uias TPyIOEeMKOCTh qac 72 72




2.2. TemaTuueckuii iIaH u coaep:kanue ydeonoi mucuumianasl OYIL12 Xumus

Tabnuya 2. Codepacanue oucyunaunwvt/M/IK no suoam yuebnou pabomol

HAMMEHOBAHUE PA3JIEJIA TUCIIUTLTMHbI Ba yueGnoi

KoJi1-Bo yacos

®
Conep:xanue pa3aesia (TeMbl) padoThI

Pasnen 1. Teoperuueckne 0CHOBbI XUMUM 19

OCHOBHBIE XUMHYECKHE TTOHATHA U 3aKOHBI, CTPOCHHE aTOMOB
XUMUYECKHX AnieMenToB. [IpakTudeckas padora Nel. «OcHOBHEBIE
KOJIMYECTBEHHBIC 3aKOHBI B XMMHH U PACIEThI IO YPaBHEHUSAM
XAMUYECKHX PEaKIUI»

IIp 2

XUMHUUCCKHH dJIeMeHT. ATOM. S1ipo aToMa, H30TOMBL. DIIEKTPOHHAs 000I0UKa. JHEPreTHUSCKHE YPOBHH,
MOAYpOBHU. ATOMHBIC OpOHUTANH, S-, p-, d- BeMenThl. OCOOCHHOCTH pacIpeieNieH s SIIEKTPOHOB TI0
OpOUTAIAM B aTOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB. DIIEKTPOHHAS KOHPUTYPAIH aTOMOB.
OCHOBHBIE XUMHUYECKHE 3aKOHBI

IIpakTraeckas pabora Ne2. «M3ydeHne nepuogiaecknx

o IT 2
3aKOHOMEPHOCTEU U X B3AMMOCB3HU CO CTPOCHHUCM aTOMOB» P

Ilepnonngeckas cucrema xuMuueckux anemenToB (.M. Menneneesa. CBs3b IEpHOINIECKOTO 3aKOHA H
Ilepuogudeckoi CHCTEMbl XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPHUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB XUMHUYIECKHX SJIEMEHTOB, 00pa3yeMBbIX HMU POCTBIX U CIOKHBIX
BEIIECTB MO TpymiaM u nepuonam [leproandeckoit cuctemsl. 3HaueHHE TEPHOANIECKOTO 3aKOHA U
CUCTEMBI XUMUYeCKUX 31eMeHToB [I.M1. MenzeneeBa B pasBUTUU HAYKH.

YcTaHOBIIEHHE CBA3H MEXKY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U NEPUOJUUECKUM
HM3MEHEHHEM CBONCTB XMMUYECKUX DJIEMEHTOB U HX COSAVMHEHUI B COOTBETCTBUH C IMOJIOXKECHHEM
Ilepuoanyeckoii cucreMbl. PerieHne npakTHKO-OpHEHTHPOBAHHBIX TEOPETUUECKUX 3a/laHHil Ha
XapaKTepU3aliio XUMHYECKHX IEMCHTOB «MeTaummdeckrne / HeMeTalIn4eCKue CBOMCTBA XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUH € UX IEKTPOHHBIM CTPOCHUEM U TOJ0KEHUEM B NEPHOAUUECKON CUCTEME
XxuMaYeckux 3neMenToB .M. MenneneeBay

CrpocHue BemecTBa

U TIPUpOJa XUMUYECKO CBA3H. MHOT00Opasre BeniecTs.
[paktuaeckas pabora Ne3. «CtpoeHue BelecTsa 1 Npupoaa
XUMHYECKOU CBA3H»

Ilp 2

Crpoenmne BemecTBa. XHMUIECCKAs CBSI3b. BUIBI XUMHYIECKOI CBsI3U (KOBaJICHTHAS HEMOJISIPHAS 1
MOJIsIpHAst, HOHHAs, METaInYecKasi). MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHONH XHMUYECKOH CBA3H
(0OMeHHBIH 1 JOHOPHO-aKIEITOPHBIN). BogopoaHas cBsi3b. BalleHTHOCTh. DIIEKTPOOTPULIATEIEHOCTD.
CrenieHp okucnenus. IoHbI: KaTHOHBI 1 aHHOHBI.

[paktuaeckas pabora Ne3. «CtpoeHue BelecTBa U MPHPOAA XUMHUCCKOH CBA3ZUY.

JemoHCTpanus MojeNel KpUCTAIUTMYECKHX PEIIETOK: HOHHOM (XJIOpUI HATPHs), aTOMHOM (TpaduT u
anMas), MOJICKYIIIPHOH (YTJIEKUCIBIN Ta3, HOM), METAJUNTMICCKOH (HATpHil, MarHUi, Menb). Pemrenne
MPaKTUYECKUX 3a/laHII Ha COCTaBIICHHE EKTPOHHO-Tpadrueckux hopmyn amemenToB 1—4 mepronos

Knaccudukarus,
1 HOMEHKJIaTypa HeOpraHW4YecKuX BemecTs. [IpakTuueckas padora IIp 2
Ned. «<HomeHknaTypa HEOpPraHHYECKHUX BEIIECTBY

Kaccudukanus Heopranndecknx BemecTB. HoMeHKIaTypa HeOpraHM4eCKUX BEIECTB (OKCH/IBL,
THAPOKCHUIIBI, KUCIIOTHI, CONM). BemecTBa MONEKYIIsIPHOTO ¥ HEMOJNEKYIIIPHOTO CTPOECHHA. ATperaTHbie
cocrosHus BemlectBa. Kpucrammieckue u amopdHbIe BemecTBa. 3aKOH MMOCTOSIHCTBA COCTaBa BEILECTBA.
Tums! KPpHCTAIUTHYECKNX PEIIeTOK (aTOMHast, MOJIEKYIsIpHAs, HOHHAs, METAIINYeCcKas). 3aBHCHMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKI




Tunbl XMUMHUYECKHUX peaKuui | CP | 2

Xumuueckas peakuus. Kiaccupukanyst XUMHYECKUX PeaKluid B HEOPTaHUUECKOH U OpraHHIeCKOil
XMMHH. 3aKOHBI COXPaHEHHSI MAcChl BEIIECTBA, COXPAHEHUA M MPEBPAILICHHU SHEPTUU TIPU XUMHUYECKHUX
peakiuax. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKINH (YPaBHEHH OKHUCIICHUA-BOCCTAHOBIICHNUS,
CTEIEHb OKUCIICHUS], OKUCITUTENIb U BOCCTAHOBUTEIb, OKUCIUTEIIBHO-BOCCTAHOBUTENIBHBIE PEAKI[UU B
MIPHPOIIE, TPOU3BOACTBEHHBIX ITPOLIECCAX U JKU3HENEATEIIEHOCTH OPraHU3MOB)

CKOpOCTh XMMHYECKHX peakinii. XMMHYECKOE paBHOBECHE.
[IpakTrueckas pabota Ne5. « Brmstaue pazinudanbix (pakTopoB Ha IIp 2
CKOPOCTh XUMHUYECKOI peaKIInm»»

CKOpOCTh peakiy, ee 3aBUCUMOCTh OT Pa3IMIHBIX (PaKTOPOB: MPHPOIBI PEATUPYIOIINX BEIIECTB,
KOHL[EHTPAL[UU PEarupyoInX BEIIECTB, TEMIEPATYphl U MIOIAAN PEaKIIHOHHON NOBEPXHOCTH.
TerunoBsle 3G GEKTH XUMHYECKHX PEaKIHid: 9K30- H SHIO0TepMHYCCKHe peakuuu. OOpaTHMbIe peakIuu.
Xumuueckoe paBHoBecHe. DAKTOPBL, BIHAIONINE HA COCTOSTHUE XUMUYECKOIO PABHOBECHS
(KOHIIEHTpaIus peareHTOB WIIH MPOAYKTOB peaklny, faBienue, remneparypa). [lpuanumn Jle larense

PactBopsl, TEOpHUs PIEKTPONUTUHUECKON AUCCOLUALINN M MOHHBII

oOmMmeH Tip 4

PactBopEl. Bubl pacTBOPOB MO COAEPKaHUIO paCTBOPEHHOrO BemlecTBa. PactBopumMocts. [loHsATHE 0
JUCTIEPCHBIX cucTeMax. VICTHHHBIE B KOJUTOMHBIE pacTBOPEI. MaccoBast 101 BEIECTBA B pacTBOPE.

IonsTre o BogopoxHom nmokasarene (pH) pactBopa. Dnexrponutiudeckas auccoruanys. CUabHbIE U

ci1a0ble BIEKTPOIUTEI, HEAUICKTPOIUTHI. Peakiiinn HOHHOTO oOMeHa.

Jlaboparopuas pabora Nel «IIpuroToBieHne pacTBOPOB» | Ilp | 2

IIpuroroBneHue pacTBOPOB 33JaHHOI MacCOBOI1 10JIell PpaCTBOPEHHOTO BEILECTBA, IPOBEACHUE PEAKIIUN
HOHHOTO 0OMEHA, OTIPEeNICHHE CPEJIbl PACTBOPOB BEIIECTB C MIOMOILLI0 YHUBEPCAIEHOTO HHIHKATOPA
(xmcnas, HeHTpasibHas, MeTouHast). 3aJaHns Ha COCTaBIIEHHE HOHHBIX peakiuil. Perenne npakTuko-
OpPUEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PAaCTBOPHI, UCIOIB3yeMbIE B OBITOBOM M IPOU3BOICTBEHHOM
JIeSITEIbHOCTH 4ETIOBEKA

KonTpornpHas padora | | IIp | 1
CrpocHue BeniecTBa U XUMHUYECKHE peakiuu (1o paszgeny 1)

Paznen 2. Heopranmyeckasi Xumust 9
Metaisl. IIp | 2

[Tonmoxenne meranmnos B [lepuonngeckoii cucteMe XUMHIECKHUX 2MeMeHTOB. OCOOEHHOCTH CTPOSHUS
9NEKTPOHHBIX 000JI0YEK aTOMOB MeTaIIoB. O0ue pusndeckrue cBoicTBa MeTayuioB. CIIaBbl METAILIOB.
DAEKTPOXUMUYECKHH psAA HaNPsDKSHUI MeTauioB. XMMUYECKHE CBOMCTBA BaKHEHIIINX METAIIOB
(HaTpwuii, Kaaui, KaablUil, MATHAH, AJTFOMUHHN, ITHHK, XPOM, KEJI€30, MeJlb) U uX coeauHenuit. OoIue
CIIOCOOBI MONTyYeHHs MeTalIoB. [IpuMeHeHe METaJUIOB B OBITY M TEXHHKE

Hemeramisr | IIp | 2

[Tonoxxenue nemerasioB B [lepuoanueckoit cucteme xumuyeckux snementoB [[.1. Menneneesa u
OCOOCHHOCTH CTPOCHHUS aTOMOB. DU3NYECKIE CBOMCTBA HEMETAUIOB. AJUIOTPOIIHS HEMETAUIOB (Ha
TIpHMepe KHCI0poza, cepsl, pochopa u ymiepoaa). XUMHUIECKUE CBOMCTBA U IIPUMEHEHHE BayKHEHIIIIX
HEMEeTaJUI0B (TaJIOTeHOB, Cephbl, a30Ta, pocdopa, yrepona u KPEMHH) U UX COSIUHCHUH (OKCHIIOB,
KHUCIIOPOACOACPIKAMMX KUCIOT, BOOOPOIHEIX coeuHeHUH ). [IpuMeneHne BaXKHEHITUX HEMETAIUTOB U UX
COEIMHEHHI

XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIIACCOB HEOPTaHMYECKUX BELIECTB CP 2

I'ereTmueckas cBA3b HCOPraHU4YCCKUX BCHICCTB, MPUHAAJICKANIUX K PA3JIMIHBIM Kl1acCaM.
33KOHOMepHOCTI/I B U3MCHCHUH CBOMCTB MPOCTBIX BEIIECCTB, BOOOPOAHBIX COC}IHHCHHﬁ, BBICIIINX OKCHIOB
" THOPOKCUIIOB

JlaGopatopuas padora No2 «neHTruKaUs HEOPraHUISCKIX

Ilp 2
BEIIIECTB»

Pewienue sxcnepuMeHTaIbHBIX 3a7a4 110 XMMUYECKUM CBOMCTBaM METaJIJIOB M HEMETAIIOB, 110
PAacIIO3HABAHMIO U IMOTYICHUIO COETMHCHUA METAJIJIOB 1 HEMETAJUIOB (B3aHMOIECHCTBHE THAPOKCHIA
AJTFOMHHHUS C pACTBOPAMH KHUCJIOT M HIEN0YeH, ). UneHTnukanus HeopraHn4eCKiX BEIIECTB C
HCTIOB30BAHHEM UX (DM3MKO-XUMHUIECKIX CBOUCTB, XapaKTEPHBIX KaUeCTBEHHBIX PEaKIHii.
KauectBenHnbie peakiuu Ha cyib(ar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, Ha KATHOHbBI METAJIOB H KATHOH
aMMOHHS




KonTponsHas padora Ne2 | Ip | 1

CBoJiCTBa HEOPTAHWYIECKIX BEIIECTB (T10 pasnemny 2)

Paznen 3. TeopeTnueckne 0CHOBBI OPraHHYeCKOH XUMHH 4

IIpenmMer opraH4ecKkoil XUMUN: €€ BOSHUKHOBEHNE, pa3BUTUE U CP ’
3HaYEHUE B IIOJlyYEHHUH HOBBIX BEILECTB U MaTepUaoB

Teopust ctpoeHus opranndeckux coeaquHeHnl A.M. ByTiepoBa, €€ 0CHOBHBIE TOTOXKCHISL.
CrpykTypHBIC (DOPMYITEI OPTAHUIECKHX BEIECTB. | oMonorust, m3oMeprsa. XuMHUYIecKas CBA3b B
OPraHNYECKUX COSUHEHUAX: KpaTHbIE CBA3H, G- U TT-CBA3H.

IIpencraBnenue o KraccupUKAIMN OpraHuIecKuX BemecTB. HoMeHkmaTypa opraHndecKiuxX COeAMHEHUH
(cucremarndeckast) ¥ TPUBHUAJIBHBIE HA3BAHIS BAXHEHIINX ITPEICTABUTENEH KIIACCOB OPTraHMIECKAX
BEIECTB

IpakTudeckas pabora Ne7. «HomeHkIaTypa OpraHHYeCKHX BELIECTBY ITp 2

O3HakoMIIEHHE C 00pa3IiaMi OpraHMYECKHUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, MOJIEITMPOBAHHE
MOJICKYJI OPTaHUYICCKHX BEIICCTB, HAOIOICHHE U OTIMCAHUE JEMOHCTPALIMOHHBIX OIBITOB T10
MPEBPAICHAIO0 OPTaHUYECKIX BELIECTB IIPU HarpeBaHWU (IUTaBICHUE, OOYIIIMBAHKUE M TOPCHHE).
CocraBneHue MONHBIX U COKPAEHHBIX CTPYKTYPHBIX (POPMYJT OPraHHIECKUX BEIIECTB OTIEIBbHBIX
KJIACCOB, MCIIOJIB3YsI MX HAa3BaHMA MO CHCTEMaTHIECKON M TPUBHAILHOW HOMEHKIIAType (3THIIEH,
alleTUIICH, NIALEPHH, (PeHOM, (POpMaIbIeTrul, yKCyCHas KHCIIOTa, ITUINH). PacueTsr mpocreiimeit
(hopMyIIBI OpraHUMYEeCKOH MOJIEKYJIIBI, HCXO/IS U3 IEMEHTHOTO cocTaBa (B %)

Pazpnen 4. Yriiesogopoasl 10

[IpenensHBIE yrIIeBOJOPOHI (ATKAHBI) IIp | 2

[pexnernbHbIC YIIIeBOAOPOABI (aJIKaHBI): COCTAB M CTPOCHUE, TOMOJIOTHYCCKIH psiit. MeTaH u 3TaH:
COCTaB, CTPOCHHE, (PU3NIECKIE U XUMUYECKHE CBOMCTBA (PEaKIluy 3aMENCHHS U TOPEHN), TOTyUCHHE U
IIPUMEHEHUE.

HenpenensHbIe yIiieBogopob! (aTKCHBI, aTKaICHBI) | IIp | 2

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYCCKHAN Psifl. DTHIICH U MPOIUJICH: COCTaB, CTPOCHHE,
(u3HUeCKre U XUMHYECKAE CBONCTRA (Peakiiny THAPUPOBAHMUS, TAIOTCHHPOBAHUS, THPATAIIH,
OKHCJICHUS ¥ MIOTMMEPH3AINHN ) TIOTYyUCHUE 1 IPUMCHCHHE.

Anxanuenst: Oyraguen-1,3 u meTunOyTaaneH-1,3, XUMUYECKOe CTPOCHUE, CBOMCTBA (PEaKI[Hs
MTOJIMMEPU3AIINH ), TPUMEHEHUE (VTSI CHHTE3a IIPHPOIHOTO ¥ CHHTETHYECKOTO KayTyKa U PE3UHE).

HenpenenpHbie yrmeBogopoas! (aIKHHBI) | IIp | 2

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHA Psifi. AIIETHIICH: COCTAB, XUMHUYECKOE
cTpoenue, GU3NYECKUE U XMMHYECKHE CBONCTRA (Peakiny THIPUPOBAHHUS, TAIOTCHHPOBAHMUS,
TUIpATalliy TOPEHUs), TIOIYUCHHE U TIPUMEHEHHE (HCTOYHUK BBICOKOTEMITEPATyPHOTO IIAMEHH JIJIs
CBapKH M PE3KU METAJIIOB)

ApomarndecKue yriieBoIopos! (apeHs!) | CP | 2

Ben3son u Tomyon: cocras, cTpoeHHE, (PU3NIECKAE H XMMUYECKIE CBOMCTRA (pEaKIiK IaJlOrTeHUPOBAHUS
1 HUTPOBAHMUS), TIOIMY4IECHHE U IPUMEHEHHE. TOKCHIHOCTh apeHoB (BIUsAHUE O€H30/1a Ha OPTaHU3M
genoBeka). [ eHeTHyecKkas CBA3h MEX/Ty YIIIEBOJOPOJAMH, IPUHAISKAINMH K Pa3IMIHBIM KIIacCaM.
IIpuponHbie ncTOUHUKH yTieBonoponoB. [Ipupoanstii ra3 u monytHeie HedTsaHEIE Ta36l. HedTh 1 €€
npoucxokaeHue. CrocoObl nepepaboTki HEPTH: IEPETOHKA, KPEKUHT (TEPMUYECKHMA, KaTaTUTUIECKUN ),
nuponu3. [IponykTel nepepaboTky HeTH, X IPIMEHCHHE B IPOMBIIITICHHOCTH

U B ObITy. KaMEeHHBIN yroiib B IPOIYKTHI €ro IepepaboTKu

JlaGoparopras padbora Ne3 «CBoiicTBa yIlieBOZOPOIOBY | Ip | 2

TpuBnanbpHas 1 MEKIyHApOAHA HOMEHKIIATypa, XUMHUECKIE CBOHCTBA, CTIOCOOBI MOy YeHH
ymieBopopoaos. Ilonydenue sTuneHa 1 U3y4eHue ero cBoicTs. MoaenupoBaHue MOJIEKYN U XUMHUYECKUX
MIpeBpalleHui yTIeBOAOPOIOB (Ha IpuMepe dTaHa, STHIICHA, alleTHIICHA U Jp.) ¥ TaJIOTCHOIPOU3BOIHBIX




Pa3gen 5. Kucioponoconepaxanine oprannyeckie coe{HHEHHs! 14

IIpenensHble OIHOATOMHBIE CIIUPTHI. N 2
Muoroaromubie criupThl. DeHOn p

IpenenbHbIe OTHOATOMHBIC COUPTHI (METAHOI M DTAHOJ): CTPOCHHUE, (DU3HUCCKUE U XUMHYCCKUAC
CBOWCTBa (peaknyu ¢ aKTUBHBIMA METaJUTAMHF, TaIOTCHOBOIOPOAAMHE, TOPEHNUE), TPAMEHEHHE.
Bonoponmbie cBs3u Mex Iy MOJeKyIaMu ciiupToB. OU3MoI0ornaeckoe AeCTBIE METaHOIa U ATaHOJIa Ha
OpraHu3M YeIIOBEKa.

MHoOT0aTOMHBIEC CITUPTHI (ITHICHIIIHNKOIb U TIUIIEPHH): CTPOCHHUE, (PH3NIECKAE U XHMHUIECKIE CBOUCTRA
(B3aMMOACHCTBIE CO METOYHBIMI METAIUIAMH, KAY€CTBEHHAS PEAKIIUsi HA MHOTOAaTOMHBIC CITUPTEHI).
OU3HONOTHIECKOE ISHCTBHE Ha OpraHU3M 4elloBeka. [[pruMenenne muiepruHa i STHIICHTITHKOIS.
®enon. CtpoeHne MOJEKYIBI, (GPU3HIECCKUE M XUMUIECKIE CBOMCTBA (peHOoNA. TOKCUIHOCTH peHomna, ero
(usHnonornuecKoe NeiHCTBIE Ha OpraHu3M uenoseka. [Ipumenenue GpeHona

AJIBACTAIBI |

Ip \ 2

AJprieruipl v KeTOHHI ((popManbaeru, aeTaibIaeru, alleToH): CTPOoeHne, GU3HIECKAE U XUMUYECKIE
CBOMCTBA (PEaKIIHH OKUCIEHUS U BOCCTAHOBIICHH, KAYECTBEHHBIE PEaKIIHN ), TOTy9€HHE H TPUMEHEHUE.
OIHOOCHOBHBIE NpeeIbHbIC KAPOOHOBBIE KMCIOTHI (MypaBbHHAS M YKCYCHAsI KHCIIOTHI): CTPOCHHE,
¢u3nvecKkrne 1 XNMHUYECKHe CBOKCTBA (00IIMe CBOMCTBA KHCIIOT, peakis STeprU(pHKALIHN ), TOTyIeHIE U
npuMeHenne. CTeapuHOBas U OJIEMHOBAS KHCIOTHI KaK MPEACTABUTETH BBICIIHX KAPOOHOBBIX KHCIIOT.
Mpia Kak coiu BEICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE IEHCTBHE.

KapOoHOBbBIE KHCIIOTHI.

Crnoxusle 2(pupsl g 2

Crnoxubie 3pHpHI KaK TPON3BOAHEIE KAPOOHOBBIX KHCIOT. [ Haponns cioxHbIX 3¢upoB. JKHpHL
Tunponus xupos. Ilpumenenne sxupoB. buonornyeckas posiab KUPOB

YrieBozsl: cocTas, KiacCu(UKAIHS YITIEBOIOB (MOHO- U AMCaXapHU/Ibl) ITp 2

I'moko3a — npocTeimmil MOHOCaxapua: 0COOCHHOCTH CTPOCHUS MOJICKYIIBI, (PH3HUCCKIE U XUMHYCCKHE
CBOMCTBA TITIOKO3HI (B3anMozeiicTBre ¢ Tuapokcuaom memu (1), okucnenne aMMHadHBIM PacCTBOPOM
okcuza cepedpa (I), BoccraHOBIEHUE, OPOXKEHHE TIIIOKO36] ), HAXOXK/ICHHE B IIPUPOJIE, TPUMEHEHHUE
TITIOKO3BI, OMOTOTHYECKas POlb B )KU3HEAEATEIHOCTH Opranu3Ma denoseka. @orocunTtes. OpyKros3a Kak
H30MEp IIFOKO3BI.

Caxapo3a — npeacTaBUTENb AUCAXapHI0B, THAPOIN3 caxapo3bl, HAXOXK/IEHUE B IIPHPOJIE B IPIMEHEHHE.

TTommcaxapuisr | CP | 2

ITonmcaxapuabl: KpaxMail ¥ HEUTI0N03a Kak IpApoAHbIe monuMepsl. CTpoeHne Kpaxmala U IEeJUTIONI036l,
¢u3nUecKkrne 1 XNMHUYECKHE CBOMCTBA Kpaxmaia (THAPOIH3, Ka4eCTBEHHAs PEAKIUs C HOIOM)

[paktuueckas padora Ne8. «HomeHkIaTypa KHCIOPOAOCOACPIKAIIIX

N IIp 2
OPraHUYeCKHX COCAUHCHUI»

TpuBnanpHas 1 MEXTyHAPOIHAA HOMCHKIATYPA, XUMUYECKHE CBOHCTBA, CIIOCOOBI MOTYyUEHUs CIUPTOB U
(eHom0B, KapOOHOBBIX KUCIOT U 3(PHPOB, aabACTHIOB 1 KeTOHOB. COCTaBICHHE CXEM peakiuii (B TOM
YHCIIe IO TPEIOKCHHBIM [IEITOYKaM IMPEBPAIICHII ), XapaKTePU3YIOIIHX XHMHIICCKHE CBOUCTBA
KHCIOPOJ0COIEPKAIIUX OPTAHHUESCKUX COeIMHEHUI

Ipaktiaeckas pabora Ne9. «Xumudeckne u GU3NIECKUEC CBOWCTBA

II 2
KHCJIOPOAOCOACPKAIINUX OPTaHUICCKUX COCAUHCHU» P

IIpoBenenue, HaOIIONCHUE U ONTUCAHHUE IEMOHCTPAIIIOHHBIX ONBITOB: TOPEHUE CITHPTOB, KAUCCTBEHHBIC
peaKnuu 0JHOATOMHBIX CITHPTOB (OKHCICHUE dTaHona okcuaoM mend (11)), MHOToaTOMHBIX CITPTOB
(B3aumoyeiicTBre Tuiepuna ¢ ruapokcugoM menu (I1)), anbaerugoB (OKHUCICHHE AMMHAYHBIM
pactBopom okcuza cepedpa(l) u ruapokcunom menu (1), B3auMopeicTBIE KpaxMaia ¢ HOIOM), H3yUCHHE
CBOICTB pacTBOPA YKCYCHOM KHCIIOTHI




Paznen 6. A3oTcoep:kaiiue oprannaecKue CoeTHHEHUs 4

AMUHBL
AMWHOKHUCIIOTEI. IIp 2
benku

AMUHBI: METHJIAMHH — TIPOCTEHIINN MPEACTABUTEIh AMUHOB: COCTaB, XUMUYIECKOE CTPOSHUE,
(u3nveckre ¥ XUMHIECKHE CBOMCTBA, HAXOXKACHHUE B TIPUPOJIC.

AMWHOKHUCIIOTHI Kak aM()OTepHbIE OpTaHHYEeCKHe cCoeqnHEeHNs. DU3NYecKne 1 XUMIUIECKIE CBOWCTBA
aMHHOKHCIIOT (Ha IpuMepe MIHNKHA). bronorndeckoe 3Hauenne aMuHOKUCIIOT. [lenTupt.

Benku xak mpupoansle nonuMepsl. [lepBudnas, BropuuHas U TPETHYHASA CTPYKTypa OenKoB.
XWMUYECKHE CBOMCTBA OENKOB: THIPONIN3, AEHATYPAIUs, KAYECTBEHHbIE PEaKIii Ha OEIKH

[Mpakrudeckas pabora Nel0. «CBoiicTBa a30TOCOAECPIKAIINK

o IIp 2
OPraHWYeCKHX COCANHEHUI

DuspvecKkre 1 XUMUYECKIE CBOMCTBA aMUHOB (peakiy C KHCIOTaMHU M TOPEHU) M aMHHOKHCIIOT (Ha
npuMepe runuHa). HabmoneHue u onrucaHue AEMOHCTPAIOHHBIX OIIBITOB: JICHATYpaLHsl OCIIKOB PH
HarpeBaHHNH, [BETHBIE pEaKINK OEIKOB

Pasnen 7. BeicokomoJIeKyIsipHbIe COeTHHEHUS 4

IIpakTrueckas pabota Nell. «CunTes, ananus u KiaccupuKarus

y IT 2
BBICOKOMOJICKYJIIDHBIX COCTUHCHHUN P

OCHOBHBIE ITOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCTHHCHHI: MOHOMED, TIOIUMEP, CTPYKTYPHOE
3BEHO, CTETIEHb TOMMMEPU3ALINY, CPETHAA MOJEKYIIApHas Macca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOMMMEPU3ALHS ¥ TIONMHKOH/ICHCAITH.

O3HakoMJIeHHE ¢ 00pa3aMu TIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy TyKOB:
IIaCTMACCHI (MTOMATHIICH, MTOJIUIPOIHICH, TIONUBHHIUIXJIOPHT, TOJMUCTHPON); HaTyPaIbHBIA 1
CHHTETUYECKHE KaydykH (OyTaaneHOBBIN, XIOPOIPEHOBBIM U H30MPEHOBHIN); BOJIOKHA (HAaTypalbHEIE
(XITOTIOK, TIEPCTh, MIENK), UCKYCCTBEHHBIC (AllETAaTHOE BOJIOKHO, BICK03a), CHHTCTHICCKHC (KAIPOH H
JIABCaH)

KonTporneHas padora Ne3 | IIp | 2

CTpyKTypa 1 CBOMCTBA OpraHUYECKHUX BEIIECTB (110 pasuenam 3-7)

Paznen 8. Xumust B 6bITy H NPOU3BOACTBEHHOM /1eATEIbHOCTH
4eJ10BeKa

XHUMHYIECKUAE TEXHOIOTHHA
B IIOBCEIHEBHOU IIp 2
U TIPOECCHOHANBHON NEITEIIEHOCTU YeIIOBEKA

IIpaBuita 3KOIOTHYECKH II€IeCO00pPa3HOrO MOBEACHHS B OBITY M TPYZIOBOM AEATEIBHOCTH B HESIX
COXPaHEHUS CBOETO 3[0POBhsI M OKPYIKAIOIIEH IPUPOJHON CPEbl, OITACHOCTH BO3ACHCTBUS Ha KUBBIC
OpPraHMU3MbI OPraHUYECKHUX BEIIECTB OTAEIBbHBIX KIaccoB (yIIIEBOAOPOIbI, CITUPTHI, (DEHOIHI,
XJIOpOpPTaHMYECKHE MPOU3BOAHBIC, alIACTUIBI H p.), TOKa3aTelb NPEIeIEHO A0y CTUMOM
KOHIIEHTPAIMH U €T0 NCIOJIb30BaHHE.

XHUMHAYECKHE TEXHOIOTHH
B [IOBCEIHEBHOM CP 2
U 1ipo(heCCHOHATILHON JCATEIBHOCTH YEI0BEKa

Pornp xuMuu B 00ecriedeHUH SKOJIOTHYECKOM, SJHEPIreTHIECKON U MUILEBOH 0€30IMacHOCTH, Pa3BUTHH
MEIHITMHBI, CO3IaHNN HOBBIX MaTepHaIOB (B 3aBUCHMOCTH OT BHJIa MPO(ECCHOHANBHOMN IEATENBHOCTH),
HOBBIX FICTOYHHKOB YHEPTHH (ATFTEPHATHBHBIC HCTOYHUKHN YHeprun). [[oHATHE 0 HayIHBIX METOAAX
MTO3HAHUA BEIECTB U XUMHYECKUX peakiuii. [IpencraBmenus 06 oOmux HaydIHBIX IPUHIAIIAX
IIPOMBIIIUIEHHOTO ITOJTyYeHHs BaKHEHIINX BELeCcTB (Ha IpIMepax MPOU3BOICTBA aMMHUaKa, CEpHON
KHCJIOThI, METaHOJIIA).

[pakTiaeckas padora Nel2. «[IpuMeHeHNE XUMHYESCKHX BEIIECTB U

N N o IT 2
TEXHOJIOTHH C ydeToM OynymieH npodeccnoHaabHOM JeITeIEHOCTI. P

Pemenue keiic-3aa4 o TeMaM: MUILEBbIE TPOAYKTHI, OCHOBBI pallHOHAIBHOTO MUTAHUs, BAXKHEHUIIINE
CTPOMTEIBHBIE U KOHCTPYKLIMOHHBIE MaTepUaJbl, CEIbCKOXO35HCTBEHHOE IPOU3BOACTBO, KPACKH, CTEKIIO,
KepaMHUKa, MaTepuaJsbl Ui IEKTPOHUKH, HAHOMATepUaIbl, TEKCTHIIbHBIE BOJIOKHA, HCTOUHHUKH DHEPIHH,
OpPraHWYECKUE ¥ MUHEPAILHEIEC YI0OPEHMSI, IEKAPCTBEHHbIE U KOCMETHIECKHE MPenaparsl, ObIToBas
XUMHsI, MAaTEpUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

HpOMe}KYTO‘IHaSI arTeCTalm:A 110 JUCITHIIIINHE

(mu¢depeHIpOBAHHEII 3a4eT) 320 2




* - Jex — nexyuu,; Ilp — npakmuueckue 3anamus,; CP — camocmosmenvuas paboma; JIP —

nabopamopmbvie pabomol.

3. YCJOBUA PEATIM3ALINUA ITPOTI'PAMMBI INCIHUAITIJIMHBI
3.1. TpeGoBaHusI K MUHMMAJIbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecIe4eHUI0

s peannsanuy mporpaMmel y9eOHOM TUCITUILIMHEI TPEXyCMOTPEHBI CIICIHAIbHbIE TOMEIICHHUS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTebHOM MPOTPAMMBI CIIELUATBHOCTH.

Tabnuya 3. Mamepuanbrho-mexnuueckoe obecneyerue OUCYUNIUNbL

Tun aynuropun

OcHauleHne ay1uTOpUU
Cnenunajn3upoBanHoe yuedHoe oGopyaosanue, [10 u matepuansi
AJI5l OCBOEHMSI IHCIMILUIHHBI (IIPH HE0OX0AUMOCTH)

VYuaeOHast ayquTopus st
MIPOBEACHUS 3aHATUU
JICKIIHOHHOTO THUIIA,
MPaKTHYCCKUAX 3aHITHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
IPYMIOBBIX U HHAUBHUIYATbHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJISI B TPOMEKYTOUHOM
arTecTaluu

KoMITIekT criernain3upoBaHHON MeOelin, MapKepHas JI0CKa,;
kadeipa; aBTOMaTH3HPOBAaHHOE pabouee MECTO MPEnoaaBaTeIs:
kommbroTep AMD Ryzen, moruTtop LCD 24" Philips, untepakruBras
rmaHens 86", UMeeTcs BBIXOM B MHTEPHET

[IporpammHuoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security ms
ousHeca - CTaHapTHBIH

VYuebOHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX pador,
FPyHNHOOBBIX U UHIUBUIyAJIBHBIX
KOHCYJIBTAlUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOU
arTecTaluu
(KommiproTepHBIit Ki1ace)

KomruiekT crienuan3npoBaHHOM MeOein; T0CKa ayiuTOpHas
MeJIoBast, aBTOMAaTH3MPOBaHHBIE paboune MecTa (IPoIeccop He HIKe
Intel Core 15, oneparuBHas namsith 06bemMom He meree 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoekiuoHHbI#H SKpaH,
HUMEETCS BBIXO/I B HHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHgapTHBIA

AynuTopust sl CaMOCTOSTEIbHON
paboTHI 00yHAFOIIIXCST

KommutekT cneunanusuposanHoi mebenu; Tenesusop LED LG 42"
aBTOMAaTH3MpPOBaHHBIE paboune MecTa (mponeccop He Hike AMD
Ryzen, oneparuBnas namsath o0bemom He meHee 8 I'6; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BBIXOJ] B MHTEPHET
[IporpammHoe obecneuenne: OnepanuonHas cuctema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaHapTHBIH

3.2. Uudopmanuonnoe odecrieueHne 00yueHust
Ilepeyennb pexkomenayeMbIX yueOHbIX u3ianunii, UnTepHer-pecypcoB, 1ONOTHUTEIbHOM

JINTEPaTypPbl

Ocnosuvle UCmOYHUKU:

1. T'abpuensa O.C., Octpoymor W.I., CnankoB C.A. Xumust. 11-ii kiracc. ba3oBsiil ypoBeHb :
Vuebunuk. - MockBa: AO "UspmarensctBo "IlpocBemenme"”, 2024. - 128 c. - Tekcr
snexTpoHHbId. - URL: https://znanium.ru/catalog/document?1d=447143
2. T'abpuensia O.C., Octpoymor WN.I'., Cnanko C.A. Xumus. 10-it kiracc. ba3oBsiil ypoBeHbD :
VYuebunuk. - MockBa: AO "UsparensctBo "IlpocBemenme”, 2025. - 129 c¢. - Teker
snekTpoHHbIN. - URL: https://znanium.ru/catalog/document?1d=462220




3. IlerpouenkoBa H.B., Pamosen A.B. Xumus. COopHUK 3amad W ympakHEHUH : Y4eOHO-
MeTomuueckas smreparypa. - Bomorma: Wuadpa-Umxenepus, 2025. - 144 c. - Teker :
anekrporubiid. - URL: https://znanium.ru/catalog/document?1d=470148

ﬂOI’lO]lHunleJleble UCMOYHUKU.

4. I'mnuka H. JI., [TorikoB B. A., babkoB A. B. O0mast xumust. 3a1a4u ¥ yIpaXHEHUs : ydeOHO-
npakTudeckoe mocodue mst cro. - Mocksa: FOpaiit, 2024. - 236 ¢ - TekcT : 3MeKTPOHHBIN. -
URL: https://urait.ru/bcode/537141

5. JIe6enes 0. A., ®anees I. H., T'ony6es A. M., Illanoan B. H. Xumus : yaeOHUK U1 cHO. -
Mocksa: FOpaiit, 2024. - 431 ¢ - Teker : sanekrponnstit. - URL: https://urait.ru/bcode/537876

6. Papenxniit A. M. Xumus. ba3oBblil ypoBeHb. TpeHHpPOBOUYHBIE M MPOBEPOUYHBIC PAOOTHI :
VYuebnuk CIIO. - MockBa: AO "UspmarensctBo "Ilpocsemenme”, 2025. - 81 c. - Teker :
anekrponnbiid. - URL: https://znanium.ru/catalog/document?id=462214

Pecypcol ungpopmayuonno-menexommyHukayuorHol cemu « inmepremy».

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

- O6pazoBarenpHas wiardopma FOpaiit https://urait.ru

- DnexTporHo-Oubmmoreunas cucrema PYJIH — OBC PVY]IH http://mega.rudn.ru/MegaPro/Web
- OBC Znanium https://znanium.ru

- DnexTporHo-Onbmmoreunas cucrema BOOK.RU https://book.ru/

2. baszsl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- Y4e6nbIii mopran uaCTHTYTA https://portal.rudn-sochi.ru/



Memoouueckue mamepuanvt 015 00yUaAOUUXCS

dopmMupoBaHHUEe COAEPKAHNS yUCOHON TUCIUIUIHHBI OCYIIECTBIIICS HA OCHOBE CIIEIYOLTIX
MPAHIUIIOB:

- y4eT BO3PaCTHBIX 0COOCHHOCTEN 00yJaronIixcs,

- IPaKTHYECKasi HAIPABICHHOCTh O0y4eHUS;

- muddepeHIMPOBAHHBIA U MHIMBUIYAIBHBIH TTOIXO

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

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

[TpaBUIBHO CIUTAHMPOBAHHAS M OPTaHU30BaHHAs CAMOCTOSTEIbHAs paboTa CTyJIeHTOB
MO3BOJISIET:

-crienarbh 00pa3oBaTeIbHBIN Mpoliece Ooiee KaYeCTBEHHBIM U HHTEHCHBHBIM;

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

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

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

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

4. KOHTPOJIb U1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

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

Tabnuya 4. Konmpons u oyenka pe3yiomamoeg 0c80eHUs OUCYUNTUHBL

PesyabraThl 00yueHust
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHNS)

®opMBbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJIbTaATOB 00yuYeHusl

Ananus u OLICHKA BBIIIOJTHCHUS
WHIUBUAYATbHBIX 3aJaHUN, PACYCTHBIX PadoT,
ONpoC, TEMAaTUYECKUN IUKTAHT,

KOHTpOJIbHAsI paboTa, MPAKTHYECKUE 3aHATHUSA,

3HaHu:

- 0 XUMHWYECKON COCTAaBIIAIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIU
XMMHU B IO3HAHWU SBICHUN PUPOABI, B

(GOopMHpPOBaHNM MBIIUIEHHS U KYJIBTYPBI JOMaIIHUE paboThI, KOMIIBIOTEPHOE
JJMYHOCTH, €€ CI)YHKHI/IOHH.J'[BHOI‘;I rpaMOTHOCTH, TECTUPOBAHUE, B3aI/IMOKOHTpOJ'[b u
HEOOXOMMMOM JUIsl PLLICHNUS IPAKTHYECKUX CaMOKOHTpPOJIb  cTyaeHToB. IlomHota ©
3a/1a4 ¥ SKOJIOTHYECKA 000CHOBAHHOTO IPaMOTHOCTh  TIOATOTOBICHHBIX  JOKJIAJIOB,

OTHOLIEHUS K CBOEMY 3[0POBBIO U IIPUPOIHON

cpere.

COOOIIEHUH, TIPEe3CHTALIHIH.




VYMeHwus:

- BBIABIISITH XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX [TOHATHHI, IPUMEHSATH
COOTBETCTBYIOIIUE MOHATUS IPU ONUCAHUU
CTPOEHUSI U CBOMCTB HEOPTaHUYECKUX U
OPraHMYeCKHUX BEIIECTB U UX MPEBPAILICHUN;
BBISIBJISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
TOHATHUSIMH U MPEICTABICHUSIMH APYTHX
€CTECTBEHHOHAYYHBIX MPEJIMETOB;

- UCTI0JIh30BaTh HAMMEHOBAHUSI XUMHYCCKUX
COCIMHEHUH MEXIYHApOJHOIO CO3a
TEOPETUYECKON U MPUKIIAJTHON XUMUU U
TPUBHUAJIbHBIC HA3BaHUS BAXKHEHIINX BEILIECTB
(aTHIICH, alleTUIIEH, TTIUHEPUH, (HEeHOII,
(dbopmanbaeru, yKCycHas KHUCIIOTa, TIHITHH,
yrapHsbIi ra3, YINIEKHUCIIBIN ra3, aMMHaK,
ramieHasi U3BeCTb, HETalIeHas H3BECTh,
MMUATHEBAS COJIA U APYTHX), COCTABIATh
(hopMyITbI HEOPTaHUYECKUX U OPTAHHIECKUX
BEILIECTB, YPABHEHUS] XUMUYECKUX PEAKLUM,
OOBSICHSITh HX CMBICIT; TIOITBEPKIATh
XapaKTEepHbIE XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU KCIIEPUMEHTAMU U
3alUCSIMU YPaBHEHUN XUMUYECKUX PEaKLINi;

- YCTaHaBJIMBaTh MIPUHAJIEKHOCTh U3YUEHHBIX
HEOPraHUYECKNX U OPraHUYECKUX BEILECTB K
ONpe/IeJIECHHBIM KJIacCaM U rpymnaM
COCIMHEHUH, XapaKTePU30BaTh UX COCTaB U

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE




IIpakTryecknii ONbIT: HalOmronenue, KOHTPOJIb TpEMojaBaTeNs 3a

- CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas NCSITeIbHOCTRI0  OOYyYAIONIUXCS, AaHAJU3 |
BKIIFOHACT. OCHOBOIIOJIATarOIIUEC IMOHATHUSA OIICHKa OITUMAaJIbHOCTH METOoHda pemeHI/m
(XMMUYECKUN SJIEMEHT, aTOM, IEKTPOHHAS 3a71a4, BBITIOJTHEHUE Hu 3alIuTa
obomouka aroma, s-, p-, d-3JIeKTPOHHBIC WHMBUYaIbHBIX 3aJaHUMH.

opOuTanu aToMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIIEHOCTD,
CTEINeHb OKHUCIICHUS, XUMUIECKasl CBA3b, MOJIb,
MOJISIpHAs. Macca, MOJISIPHBINA 00beM,
YIIEPOIHBIN CKeleT, (pyHKIIHOHAIbHAS TPyIIa,
panuKai, H30MepHs, H30MEpHI,
TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KUCIOPO/- M A30TCOEPIKALIHE
COCIMHEHUS, OMOIOTHUECKU aKTHBHBIC
BemecTBa (yIIeBObl, JKHPBI, OEITKH), MOHOMED,
MOJIMMeEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC COCIMHEHHUS,
KpHUCTaJUTMIECKast PemIeTKa, TUITbl XHMHYCCKUX
peaknuii (OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIE,
9K30-1 SHJIOTEPMUYECKHE, PEAKIIUU MOHHOTO
0o0OMeHa), pacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, SJCKTPOITUTHIECKAS
JMCCOLMANNs, OKUCIUTENb, BOCCTAHOBHTEIIb,
CKOPOCTHh XUMHYECKON PEAKIINU, XUMUIECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpPraHHISCKUX
BeniectB A.M. Bytneposa, Teopust
AIIEKTPOIUTHYCCKON JTUCCONNAITHH

5. KOMIIETEHIIUA OBYYAIOHEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUSA JNCHUIIJIMHBI

Tabnuya 5. Ilepeuenv komnemenyuii

Iud Pe3yabrarsl (KOMIeTEHHH)
P OcHoBHbIE OKA3aTeJIU Pe3yJIbTATOB NOATOTOBKH
OK 01 Boi0uparp cnoco0bl penrenus 3a1a4 npogeccHoHAIbHOI AesiTeJIbHOCTH
’ NPUMEHUTEJIBHO K PA3JIHYHBIM KOHTEKCTAM

3HaTh:

aKTyaJbHBIN NPOdeCCHOHANBHBIA H COLUANBHBIH KOHTEKCT, B KOTOPOM IIPUXOAXTCS paboTaTh U KHTH ;
CTPYKTypa IUTaHa JJIsl peIICHHS 3a/1a4, aJITOPHTMBI BEIITOITHEHHS pa0oT B MpodecCHOHANIBHOH U CMEXKHBIX
o0acTsx;

OCHOBHBIC HCTOUYHHKH MH(OPMALIUU H PECYPCHI LIS PEIICHH 3a1ad u/Wid npolieM B
npodeccHoHaIbHOM U/UITH COIIHAIbHOM KOHTEKCTE,

METO/BI paboThI B MPO(EeCCHOHAIBHON U CMEXHBIX cdepax;

MOPSIIOK OLICHKH PE3yIBTATOB PELICHU 3a1a4 MPO(ECCHOHATBEHON IeATEIbHOCTH.

YMeTs:

pacro3HaBaTh 3a1ady W/Win npodieMy B podecCHOHAIBHOM H/HITH COLAATbHOM KOHTEKCTE,
AHAJIM3UPOBATH U BBIACISTH €€ COCTABHBIC YaCTH;

OTIpENeNATh ATAIbI PEHICHHUS 3a/ladk, COCTABIATH IUIaH ACHCTBHUS, PEaIi30BBIBATh COCTABICHHBIH TUIaH,
OIIpEIeNsaTh HEOOXOUMEIE PECYPCHI;

BBUIBIIATH U 3((GEKTHBHO HCKATh HH(POPMALIIO, HEOOXOIUMYIO UL PEIICHHS 3a1a41 1/UITU IPOOIeMBI,
BJIAJICTh aKTyaJIbHBIMH METOAaMH paboThl B MPO(ecCHOHAIBLHON H CMEKHBIX cdepax;

OILICHUBATH PE3YNbTAT M MOCICACTBUS CBOMX JCHCTBUHN (CaMOCTOATEIBHO WM C TOMOIIBIO HACTABHHKA).




CopneiicTBOBATH COXPAHEHHIO OKPYKAIOLLEH cpe/ibl, pecypcochepe:KeHUIo,
OK 07. NPUMEHSATH 3HAHNA 00 H3MEHEHUH KJIUMATa, IPHHIUIBI 0epe:KINBOro
NPON3BOACTBA, 3(PPEeKTHBHO AeHCTBOBATH B YPE3BbIYANHBIX CHTYalIHAX

3Hars:

MpaBUJIa HKOJIOTHUECKOI Oe30M1acCHOCTH MPU BEICHHH PO EeCCHOHATBHOM NeATENEHOCTH;
OCHOBHBIC PECYPCHI, 33JcHCTBOBAHHEIE B TIPO(ECCHOHATBHOM JeATEIIEHOCTH;

myTH 00ecreueHus pecypcocOepekeHus;

HMPHHLUIIBI OEPEKITNBOTO TPOU3BOICTBA,;

OCHOBHBIC HAIPABICHHS H3MCHEHUS KIIMMAaTHYECKUX YCIOBUI pETHOHA,;

MIpaBUJjIa TIOBEACHUS B YPE3BbIYAHBIX CUTYaLHAX.

Ymers:

COOJTIO/IaTh HOPMBI SKOJIOTHYECKOM Oe30MacHOCTH;

OIIPENEISATh HAIPABICHHUS PECYpCOCOEPEKEHUS B paMKax MPodheCcCHOHAIBHON IS TEIBHOCTH MO
CIICHUATBHOCTH;

OpraHu30BBIBATH MPO(ECCHOHAIBHYIO IEATEIEHOCTD C COOMIOIEHHEM TPUHITUIIOB OEPEeKITHBOTO
MIPOM3BOLICTBA;

OpraHM30BHIBATE MPO(ECCHOHANBHYIO ACATEILHOCTE C YYETOM 3HaHUI 00 H3MEHECHUH KIMMAaTHIECKHX
YCJIOBHMH PErHOHA;

3 peKTUBHO AEHCTBOBATE B YPE3BHIUAITHBIX CHTYAI[HIX.

Hcnonb3oBaTh cOBpeMeHHbIE CPEACTBA MOUCKA, AHAIN3A U HHTEPIPeTALNH
OK 02. uH(popManuu u HHGPOPMANMOHHbIE TEXHOJIOI MY /151 BHITOJTHEHHS 32124
npogeccuoHAIbHOM AeATEJIbHOCTH

3HaTh!

HOMEHKJIaTypa WH(OPMALIHOHHBIX HCTOYHUKOB, IPHMEHACMBIX B IPO(EeCCHOHAIBHON ACATEILHOCTH;
IIPUEMBI CTPYKTYPHPOBaHUs HH(OPMAIUY;

¢dbopmaT oopMIIEHUS PE3yIIbTATOB MOMCKA HH(POPMALIHH;

COBpPEMEHHBIC CPEACTBA U YCTPOHCTBA HH(POPMATH3ALUH, TOPSIOK X TPUMEHEHUS U IPOrPaMMHOE
obecnieueHue B MPO(hECCHOHATBHON NESITETLHOCTH, B TOM YHCIE IU(PPOBBIE CPEICTRA.

YMeTs:

OTIPEIeNATh 3a1a4u JIIsl MOUCKa HH(OpMAaLnH, IUTAHUPOBATh MIPOLECC IIONCKA, BEIOMPATh HEOOXOIMMBIE
HUCTOYHUKH HH(pOpPMAIUK;

BBIICIJIATH HanboJiee 3Ha9MMO¢e B IepedHe HH(POPMaIH, CTPYKTYPHPOBATh IOIy9aeMyto HH(OpMaLHIo,
o(opMIIATE pe3yIbTaThl IIOUCKA;

OLICHUBATH MPAKTHIECKYIO 3HAYUMOCTE PE3YNIBTaTOB TIONCKA,

MPUMEHATH CPEICTBA HH(POPMAIIHOHHBIX TEXHOIOTUH VIS PEHICHHS MPOPECCHOHANBHBIX 33/1a4;
HCTIONBb30BaTh COBPEMEHHOE IPOrpaMMHOE 00ecedeHUe B IPOECCHOHATLHOMN ESITEITBHOCTH;
HCIIOJIB30BATh Pa3InIHbIC HU(PPOBBIC CPEACTBA IS PELICHHS TPO(PECCHOHATBHBIX 33/1a4.

OK 04. |3q)q)eKTnBﬂo B3aMMO/IEHCTBOBATH U PadoTaTh B KOJUIEKTHBE H KOMaH/1e

3HAaTh:
IICUXOJIOTMYECKHE OCHOBEI AESITEILHOCTH KOJJICKTHBA,
IICUXOJIOTHYECKHE OCOOEHHOCTH JIUYHOCTHU

VYmerTs:
OpraHU30BBIBATh PAbOTY KOJIEKTHBA U KOMAH/IBI;
B3aMMOJICHCTBOBATH C KOJUIEraMu, PYKOBOJCTBOM, KIIMEHTAMHU B X0O/1€ IPO(ECCHOHATBHON ACATENBHOCTH




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 ).



