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IMosicuuTennLHAaA 3alHCKA

Pabouas nporpamma yueOno# auctumummabl OY /.12 Xumus npeaHazHavyeHa JUist H3y4eHUs B
I'BIIOY PK «KepueHckuii TexHomornueckuii Texankym umeHu B.H. ToncroBa» peanusyromem o06-
pa30BaTENbHYIO MPOTPaMMy CpPEAHEro oOuiero oOpa3oBaHUs B MPEAEIax OCBOCHHMS OCHOBHOM Mpo-
(deccruoHanbHOM 00pa30BaTENbHOM MPOrpaMMbl  CpelHero MpodecCHOHAIbHOrO 00pa3oBaHUs
(OITOII TIIKPC CIIO) na 6a3e 0CHOBHOTO OOIIEro 0Opa30BaHUS TP MOATOTOBKE KBATU(PHUIIUPO-
BaHHBIX pabouux u cimyxkamnmx 1mo npodeccuu 23.01.08 Crecapb 10 peMOHTY CTPOUTEIIBHBIX MAIIIHH.

OV .12 Xumus m3yuyaercs B obmeoodpazoBarenbHoM 1ukiie OITOIT CITO mo mporpamme
[ITKPC mo mpodeccun CITO 23.01.08 Crecapp Mo peMOHTY CTPOUTENBHBIX MALIHMH TEXHOJIOTHYE-
ckoro npoduis B oobeme 72 yaca.

ITporpamma pa3zpaboTaHa Ha OCHOBE:

- mpuka3za MuHucTepcTBa 00pasoBaHus U Hayku Poccutickont @enepamuu ot 17.05.2012 1. Ne 413
«O0 ytBepxkaennn PenepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro MOJI-
HOTo 0011er0 00pa30BaHUI»

- mpukaza Munnpocemenust Poccuiickoit @eneparuu ot 18.05.2023 1. Ne 371 «O06 yrBepxkae-

Huu (penepanbHON 00pa30BaTEIHFHON MPOTPAMMBI CPETHETO OOIIET0 00pa30BaAHUAY;

- mpuka3za Munnpocemenus Poccuiickoit @enepariuu ot 26.08.2022. No 774 «O0 yTBEepKICHUN
®enepalibHOTO TOCYJAPCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa CPEJHEr0 NPOoPECCHOHATBHOIO 00-
pazoBanus 1o npogeccuu 23.01.08 Crnecapb 10 peMOHTY CTPOUTEIbHBIX MAIlIUH

- TpUMEepHOH paboueii mporpaMMbl 0011Ie00pa30BaTENbHON TUCIUILTAHBI « XUMUS 1151 Tipodeccu-
OHAJTLHBIX 00pa30BaTENbHBIX OpraHu3aluii ogoOpeHHo Ha 3acenanuu [lenarormyeckoro copera PI'BOY
JITTO UPTIO nporokosiom Ne 6/2025 ot «18» anpens 2025 roxa;

- paboueii mporpammsl Bociutanus I'BIIOY PK «KepueHckuii TEXHOIOIrMUECKU TEXHUKYM
nmenu B.H. ToncroBay;

- Y4€OHBIM IIJIAHOM IIPOTPaMMBI ITOATOTOBKH KBATH(PHUIIMPOBAHHBIX pa00YNX U CIIY)KAIIUX I10
npodeccun CI1O 23.01.08 Crnecapp 1o peMOHTY CTPOUTENIBHBIX MAIIHH.

N3ydenne yueOnoil aucuumnuasl OY /.12 Xumus 3aBepuiaercs MPOMEXYTOUYHON arTecTaluel B
bopme TudhepeHIIPOBAHHOTO 3a4eTa.



1. IACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCITATIJIMHBI OY1.12 XUMUA
1.1. Ob6aacTh NpUMEHEHHsI POTrPAMMBbI

Pabouas nporpamma yueOHON AMCHHUILIMHBI SBISIETCA YaCThIO OCHOBHOM MpodeccnoHanbHOM
oOpazoBarensHOM porpammsl (nanee OITOIT) nmporpammbl MOATOTOBKH KBaM(DUIIMPOBAHHBIX pado-
gux, cayxamux B coorBerctBuu ¢ ®I'OC mo mpodeccun 23.01.08 Crnecapb Mo peMOHTY CTPOW-
TEJIbHBIX MAalluH, BXondiled B ykpynHéHHyto rpynmy 23.00.00 TexHuka ¥ TE€XHOJIOTHMH HAa3€MHOIO
TpaHCIopTa.

1.2. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa3oBatebHoii mporpammbl CITO

O6meoOpa3oBarenbHas AUCIHUIUIMHA «XUMUS» SBISETCA 00s3aTENBHOM YacThio o0mIeo0pa-
30BaTeNIbHOTO MHKJIa oOpa3zoBarenbHOM mporpammsel B cooTBeTcTBUU ¢ PI'OC CIIO mo mpodeccun
23.01.08 Cnecapb 0 peMOHTY CTPOUTENIBHBIX MAIIHH.

O61meobpa3oBaTenbHas TUCIUILIMHA «XHUMUS» U3ydaeTcs Ha 6a30BOM ypoBHE B 00I1Ieo0pa-
30BaTEIbHOM LHUKJIE y4EOHOIO IJJaHa OCHOBHOM IPO(eCcCHOHATBLHOM 00pa30BaTEIbHON MPOrpPaMMBI
ykpynHeHHou rpynibl 23.00.00 TexHuka ¥ TEXHOJIOTUM HA3€MHOTO TPAHCIIOPTA.

[TpuknaaHo# MOIYNb BKIIOYAET pa3fen 8 «XuMus B ObITY U MPOU3BOJCTBEHHON JIEATEIBHO-
CTH 4YeJIOBEeKa», KOTOPBII peanusyercs Ajs Bcex Mpodeccuil/crenuanbHOCTe METOJOM peIIeHUS
KEHCOB, CBS3aHHBIX C DKOJIOTMYECKON OE30MaCHOCTHIO M OIEHKOW MOCIEICTBHIA OBITOBOW M MPOH3-
BOJICTBEHHOH J1€ATEIHHOCTH, COOTBETCTBYIOIICH OTpacisiM Oyayiield mpodecCHOHAIbHOM JesiTelNb-
HOCTH 00Y4aroIUXCsl.

1.3. Ile1u U IUIAHMpPYeMble pe3yJbTAThl 0CBOCHHUS M CHUTLIHHBI

1.3.1. Heau u 3a1a4i JUCHUILIMHBI

Copep:xanue MmporpaMMmbl 0O0II€00pa3oBaTENbHON AUCHUILIMHBI «XHUMHUS» HaAMpaBlIE€HO Ha
JIOCTHUKEHHE CICTYIOMINX LeJei:

— (dbopMUpOBaHHE CUCTEMbl XUMUYECKUX 3HAHMI KaK Ba)KHEHIIIEH COCTaBISIONICH ecTe-
CTBEHHO-HAay4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKaT KJIIOUEBble MOHATHUSA, (yHAAMEHTAIbHbIE
3aKOHBI U TEOPUU XUMHUH, OCBOEHHUE f3bIKa HAYKH, YCBOCHHE U MOHHUMAaHHME CYIIHOCTU JOCTYIHBIX
000011eHNIT MUPOBO33PEHUYECKOT0 XapaKkTepa, O3HAKOMIICHHE ¢ UCTOPHEH WX pa3BUTUS U CTaHOBJIE-
HUS;

— (dbopMUpOBaHNE U Pa3BUTHUE MPECTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U
XUMHUYECKUX peakUui, HeOOXOIUMBIX NJsl NMPUOOPETEHUsT YMEHUN OpPHUEHTHPOBAThCS B MHUDPE Be-
LIECTB M XMMMUYECKUX SIBICHMI, UMEIOIIUX MECTO B IPHUPOJE, B NMPAKTUYECKOW M IOBCEIHEBHOMU
KU3HH,

- pa3BUTHE YMEHUN U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX ¢ HAOII0I€HUEM U 0OBsCHE-
HUEM XMMHYECKOI0 SKCIIEPUMEHTA, COOII0IEHIEM ITPaBUII 0€301MacHOr0 00PAIeHHUs C BELIECTBAMHU.

3agauu AUCHMILINHBI:

1) chopMHpOBATh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKaHHUsI XUMUYECKUX MPOIIECCOB U
SIBJICHUH B OKPY’KAIOIIIEH CpeJie, a TAK)KE UX CBS3b C LIEIOCTHOW HAYYHOW KapTUHOW MUPA U IPYTUMH
€CTECTBEHHBIMH HayKaMU;

2) Pa3BUTh YMEHMSI COCTABIATH (POPMYJIbl HEOPTAHWYECKUX U OPraHMYECKUX BELIECTB,
YpaBHEHMs XUMHUYECKUX pEaKUUi, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATh PE3yJIbTaThl XUMHYeE-
CKHX 3KCIIEpUMEHTOB,

3) c(OpMHPOBATH HABBIKM MPOBEJECHUS MPOCTEHIINX XMMHUYECKHX HKCIEPUMEHTAIbHBIX
HCCIIEIOBaHUM ¢ COOMI0OeHNEM MpaBUJl 0€30IacHOr0 OOpaleHHs C BEIIECTBAaMHU U J1JaOOPaTOPHBIM
o0opynoBaHUEM;

4) pa3BUTh YMEHHUS HaXOAWTbh, aHAJIM3UPOBATh U HCIIOJIb30BaTh MHGOPMAIIUIO XUMUYeE-
CKOTO XapakTepa M3 pazIMyHbIX MH(OPMAIMOHHBIX MCTOYHMKOB, BKIIOYAs Y4EOHYIO JIUTEPATypy,
Hay4yHbIe MyOJUKALUN U UHTEPHET-PECYPCHI;

5) copMHPOBATH YMEHUS MPOTHO3UPOBATH MOCIEACTBHS CBOCH NEATETLHOCTH U XHUMH-
YEeCKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB, YUUTHIBASI BO3ZMOXKHBIE IKOJIOTHY €-
CKHE U COLMAJIbHBIE BO3/IEHCTBUS;



6) chOopMHUPOBATh MOHUMAHUE 3HAYUMOCTH JOCTIIKEHUN XMMHUECKON HAYKH U TEXHOIO-
TUIl 11 pa3BUTHS COIMAIIBHOM U MPOU3BOJCTBEHHOU cep ¢ yMeHHEM MNPUBOAMUTH MPUMEPHI UX
MPUMEHEHHUS B Pa3IMYHBIX Cepax KU3HH.

1.4. Ilnanupyembie pe3yJabTaThl OCBOEHUSN 00111€00pa30BaATEIbHOM AUCHUIIMHBI B COOT-
BeTcTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHune oOeoOpa3oBaTeabHas TUCIUIUIMHA «XUMUS» UMEET NMpu GOPMUPOBAHUU
u pazsutun OK 01; OK 02; OK 04; OK 07 u 1K, npencraBineHHbix B akTyanuzupoBaHHbix OT'OC
CIIO no npodeccumn.



Koa 1 HauMeHoOBa-
Hue GopMHUpyeMbIX
KOMIIEeTeHIUIi

H.]IaHI/IpyeMble pe3yJbTaTbl 0OCBOCHHUA TUCIHUIIJIHHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupatp
CIOCOOBI PEIICHUS
3anad npodeccuo-
HAJILHOMW JeSTEIbHO-
CTH TIPUMEHHUTEIBHO K
pa3InYHBIM KOHTEK-
cTam

JIN4HOCTHBIE Pe3yJbTATHI 10/KHBI 0TPAKATH B Ya-

CTH:

TPY0BOr0 BOCIIUTAHUA:

— TOTOBHOCTH K TPY/ly, OCO3HAHHE [ICHHOCTH MacTep-
CTBa, TpyA0Jt00HE;

— TOTOBHOCTH K aKTHBHOH JACATCILHOCTH TEXHOJIOrUYE-
CKOH M COIMaJIbHOM HaIlpaBIIEHHOCTH, CIOCOOHOCTh
WHUILIMMPOBATH, TIIAHUPOBATh U CAMOCTOSTEIILHO BBI-
MIOJTHATH TaKyIO JACSTEIbHOCTD;

— UMHTepec K pa3iIuyHbIM cepam npodeccrnoHanbHON
JIEeITEILHOCTH.

MeTanpeameTHble pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiaieHHe YHUBEPCAJIbHBIMHI Y4eOHBIMU IMO3HABA-

TeJbHbIMH JeHCTBUSIMMH:

a) 0a3oBble JOru4ecKue AeiicTBUA.

—  CaMOCTOSITENIbHO (DOPMYIUPOBATH U aKTyaIM3UPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBA-
HUS JJI CpaBHEHMsI, KITacCU(PUKALUU U 0000IICHHUS,

—  ONpEenemsTh LEu ACITEIBHOCTH, 33/1aBaTh MapaMeT-
PBI U KPUTEPUHU UX JOCTUKEHUS,

— BBISIBIIATH 3aKOHOMEPHOCTU U TPOTUBOPEUHS B pac-
CMaTPUBAEMBIX SIBICHHSIX;

— BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LEISM, OLICHUBATh PUCKU
MOCJIEACTBUN NEITEIHLHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKUE IeliCTBUS:

— BIIAQJIETh HABBIKAMH Y4€OHO-HCCIIEA0BATEIHCKON U
MIPOCKTHOM NESITEIbHOCTH, HABBIKAMH Pa3pelieHuUs
npobiewm;

JucuuIInHApHBIE Pe3yJbTaThl J0JIKHBI OTPAkKaTh:

I1P6 01. chopmMupoBaHHOCTH MPECTABICHUN: O XUMHYECKOM
COCTaBJIAIOLIEHN €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIH
XUMUH B TIO3HAHUU SIBJICHUM MPUPO/BI, B POPMUPOBAHUT
MBIIUICHUS U KYJIBTYPBI JINYHOCTH, €€ (DYHKIIMOHAILHOU Tpa-
MOTHOCTH, HEOOXOIUMOI1 JJIsl pelIeHUs MPaKTUYECKHUX 3a]a4 U
HKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3]10pO-
BbIO U IPUPOJHOU CpEE;

ITP6 02. BnageHue cucTeMol XMMHUYECKUX 3HAHUM, KoTopas
BKJIIOYAET: OCHOBOMOJIAraromiye MoHATHs (XMMUYECKUH d1e-
MEHT, aTOM, JJICKTPOHHAasi 000JI04Ka aToMa, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIa, BaJIEeHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XMMUUYECKast
CB$13b, MOJIb, MOJISIPHASI Macca, MOJIIPHBII 00beM, yriIepoJHbII
CKeJeT, (DyHKUIMOHAlIbHAs TpyIIa, paJuKal, U30Mepusi, U30Me-
PBI, TOMOJIOTUYECKUH PsAll, TOMOJIOTH, YTIEBOIOPOABI, KUCIIO-
POJI- ¥ a30TCOJIEpIKaIINe COTUHEHNS, OMOTOTMYE€CKH aKTHB-
HbI€ BellecTBa (YIJIeBO/IbI, XKHUPHI, OEIKH), MOHOMED, OJTUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS, KpU-
CTAJIJIMYECKAsl PEIIETKA, TUIIBI XMMUUECKHUX PEAaKIUN (OKUCIIN-
TEIbHO-BOCCTAHOBUTENBHBIE, 3K30-U IHIOTEPMUYECKHE, peaK-
IIUM HOHHOTO 0OMEHa), pacTBOP, MIEKTPOJIUTHI, HEIJIEKTPOIIHU-
ThI, AEKTPOIIUTUYECKAS TUCCOLMALINS, OKUCIUTENb, BOCCTAHO-
BUTEJb, CKOPOCTh XUMHUUYECKOM pEaKLUU, XUMUYECKOE PaBHO-
BECHE), TEOPUH U 3aKOHBI (TEOPUST XUMHUECKOTO CTPOCHHUS Op-
rannueckux Bemects A.M. byTtiepoBa, Teopus 31€KTpOIUTH-
YECKOW JHCCoLMaluy, nepuoanueckuid 3akon /.M. Mennenee-
Ba, 3aKOH COXPAHEHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYE-
CKUH SI3bIK XMMUHU, (PAKTOIOTUYECKHE CBE/IEHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM HCIOJIb30BaHUU BaKHE-




BBISIBJIATh IPUYMHHO-CIIEICTBEHHbBIE CBA3U U aKTya-
JU3MPOBAaTh 3a/1a4y, BbIIBUraTh TUIIOTE3Y €€ pellie-
HUS, HAXOAUTh apTyMEHTBHI [l I0Ka3aTeIbCTBA CBO-
WX YTBEPXKIECHUH, 3a1aBaTh IIApaMETPhl U KPUTEPUU
pelieHus;

AQHAJIM3UPOBATh NOJIYYCHHBIE B X0/I€ PEIICHUS 3aa4H
pe3yJIbTaThl, KPUTUYECKHU OLIEHUBATh UX JOCTOBEP-
HOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBU-
X,

YMETh IEPEHOCHUTh 3HAHUA B [I03HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

[IMX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

I1P6 03. chopMupoBaHHOCTH YMEHHI BBISIBIISITH XapaKTEPHBIE
IIPU3HAKU U B3aUMOCBSI3b U3YUEHHBIX TOHATHI, IPUMEHATD CO-
OTBETCTBYIOILLIME OHATHUS IIPU ONMMCAHUM CTPOEHUS U CBOMCTB
HEOpPraHMYECKUX U OPraHMYECKUX BEIIECTB U UX IIpeBpalie-
HUW; BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATHU -
MU U PEACTABIECHUSAMU IPYTUX €CTECTBEHHOHAYUYHBIX IIpeIMe-
TOB;

I1P6 04. chopMupOBaHHOCTH YMEHHI UCITOJIE30BATh HAUMEHO-
BAaHMS XUMHYECKUX COCAUHEHUN MEXAYHAPOIHOIO COK03a TEO-
pPETHUYECKOH U NMPUKJIAJAHON XMMUHU U TPUBHAIbHbIEC HA3BAHUS
BaXHEHIIINX BEIIEeCTB (3TUJICH, alleTUIICH, TTUIEpUH, (HeHOI,
(dopManbaerua, yKCycHas KMCI0Ta, TIULUH, YTapHbIi ra3, yr-
JIEKUCIIBIN Ta3, aMMUaK, TallleHasl U3BECTh, HETaIlleHas NU3BECTbD,
IIUTHEBAs COJA U IPYTHX), COCTABIATH (hOPMYIIbl HEOpraHuye-
CKHMX U OPraHMYECKUX BEUIECTB, YPABHEHHS] XUMHUUECKUX peaK-
Ui, OOBSICHATH UX CMBICIT; TOATBEPKIATh XapaKTEPHBIEC XH-
MHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU IKCIIEPU-
MEHTaMH U 3alMCSIMU YPaBHEHUN XUMUUYECKUX PEaKLnii;

ITP6 05. copMHUpOBaHHOCTH YMEHUN yCTaHABIUBATH IPHHA/I-
JIeKHOCTh U3yYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX Be-
LIECTB K OIIPEJIEIIEHHBIM KJIaccaM U TpyIaM COEIUHEHUH, Xa-
PaKTEpPU30BaTh X COCTAB U Ba)KHEUILINE CBOMCTBA; ONMPEACIIATh
BU/Ibl XUMHYECKUX CBsI3eH (KOBaJICHTHAs, MOHHAs, METaJuInye-
CKasl, BOJOPOHAs ), TUIbI KPUCTAJUTMUECKUX PELIETOK BELIECTB;
KJIacCU(UIUPOBATh XMMUYECKHUE PEAKLIUY;

ITP6 07. chopMUpOBaHHOCTH YMEHHI TPOBOJUTH PACUETHI 110
XMUMUYECKUM (OpMyJIaM U YPABHEHUSM XUMHUECKUX PEaKLIU
C UCMOJIb30BaHUEM (PU3NUECKUX BEJIMYMH, XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOp-
MaJIbHbIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIb30-
BaTb CUCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHATUS PELIECHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C Bellle-
CTBaMH M UX IPUMEHEHHUEM.




OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CpEeJI-
CTBa MOMCKA, aHAJN3a
U MHTEPIpETaluu
nHpopMaIuy 1 UH-
(dbopMaImoHHbBIE TEX-
HOJIOTHH JJIs1 BBITIOJI-
HEHUS 3a1a4 npodec-
CHOHAJIBHOM JIeSITEIb-
HOCTHU

JInuHOCTHBIE pe3yJIbTaThl J0AKHBI OTPAXKATH B Ya-

CTH:

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

—  c(hopMHUPOBAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBY-
IOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIeCTBEHHOM MPAaKTUKH, OCHOBAHHOT'O Ha JTUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO Me-
CTa B MOJIUKYJIBTYPHOM MUDE;

—  COBEPILECHCTBOBAHUE A3BIKOBOM M YMTATENBCKOM
KYJIbTYpPbI KaKk CPE/ICTBA B3aUMOJICHCTBUS MEXKTY
JIFOJIBMH U TIO3HAHUS MUDA.

MeTtanpeaMeTHbie pe3yJbTaThl J0JIAKHBI OTPAKATH:

OBjaieHHe YHUBEPCAJbHBIMYI Y4eOHBIMU NMO3HABA-

TeJIbHBIMM JeHCTBUSIMU:

B) padora ¢ ungopmanueii:

— BJIaJIeTh HAaBBIKAMH MOJY4YEeHUS UH(OPMALIUU U3 UC-
TOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITETILHO OCY-
HIECTBJIATH MOUCK, aHATN3, CUCTEMATU3AIUI0 U UH-
TeprnpeTanuio nHhOpMaIuu pa3InYHbIX BUIOB U
dhopm mpecTaBIeHus,

— C03/1aBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax ¢ yueTom
Ha3HaYeHUsS HHPOPMAIINH U [[EIeBON ayTUTOPHH,
BbIOMpAasi ONTUMaIbHYIO (hOPMY IPEICTABICHUS U BU-
3yaau3aluiy;

— OIIEHUBAThH IOCTOBEPHOCTH, JISTUTUMHOCTh HH(DOpMa-
11U, €€ COOTBETCTBUE MPABOBBIM U MOPAIHHO-
ATUYECKUM HOpMaM;

— BIIQJIETh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI MH-
dhopmaruu, HHGOPMAITMOHHON O€30MaCHOCTH JINYHO-
CTH.

JAucuuninHapHblie (MpeaMeTHbIe) Pe3yJbTAThI M T10JIKHbI
OTPAKATH:

IIP6 06. BnageHrEe OCHOBHBIMU METOJIaMH HAYYHOTO MTO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUH (HAOIII0ICHNE, U3MEPEHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

I1P6 07. cpopMHUpPOBaHHOCTH YMEHHIA TPOBOIUTH PACUETHI 110
XUMHUYECKUM (pOpMysiaM U YpaBHEHUSM XUMHUECKUX peaKIui
C UCTOIh30BaHUEM (PU3UICCKUX BEITUYHH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOp-
MaJIbHbIE YCJIOBHSI) I'a30B, KOJMYECTBA BEIIECTBA; UCIOIb30-
BaTh CUCTEMHbIC XUMUYECKUE 3HAHUS JIJIsl IPUHSATHUS PEUICHHH
B KOHKPETHBIX KHM3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEle-
CTBaMU M UX IMPUMEHEHUEM;

I1P6 08. cpopMupOBaHHOCTH YMEHHI TUTAHUPOBATH U BBINIOJI-
HATh XUMUYECKUM SKCIIEPUMEHT (IIPEBPALIEHUSI OPTaHUYECKUX
BEULIECTB [IPU HArpeBaHUU, MMOJIyY€HHE ATUIIEHA U U3YyYEHHE €TI0
CBOICTB, KQUECTBEHHBIEC PEAKIIUHU HA aJbACTH/IbI, KpaxMmal, yK-
CYCHYIO KHCJIOTY; JIeHaTypanus OeJIKOB IpU HarpeBaHuUH,
[[BETHBIEC PEaKIUU OEJIKOB; MPOBOAUTH PEAKIIMH HOHHOTO 00-
MeEHa, OIPEJENSITh CPely BOIHBIX PACTBOPOB, KAUECTBEHHbIE
peakiuu Ha cynbdar-, kapOoHaT- U XJTOPUI-aHUOHBI, HA KaTH-
OH aMMOHMUSI; pelIaTh dKCIIEPUMEHTANIbHBIE 3a/1a4H 110 TEMaM
"Metamnst" u "Hemeranisl") B COOTBETCTBUY C IIpaBUIAMU
TEXHUKH 0€301MaCHOCTH TIPH OOPAIEHUH C BEIIECTBAMH U Jia-
O0opaTopHBIM 000PYIOBAaHUEM; MIPEACTABIATH PE3YIbTATHI XH-
MHUYECKOT0 IKCIIEpUMEHTA B (popMe 3amucu ypaBHEHUN COOT-
BETCTBYIOIIUX peakiuii U (POpMyJIUPOBATh BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

I1P6 09. chopmupoBaHHOCTH YMEHUS aHATH3UPOBATH XUMUYE-
CKYI0 HH(OpMaIKIO, TOIYyYaeMYI0 U3 Pa3HbIX HCTOUHUKOB
(cpencTB MaccoBoi nH(opMaiyu, cetb IHTepHET U pyrue).

OK 04. DdpexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTH-
BE M KOMaH/J1e

JIMYHOCTHBIE pe3yJabTaThbl J0J/KHBI OTPa’KaTh B Ya-
CTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTU COBMCCTHYIO NCATCIIbHOCTb B MH-

JucuMIimHapHble (IpeAMeTHbIE) pe3y/IbTaThl U J0JKHBI
OTpaXKaTh:

ITP6 08. chopmrpoBaHHOCTH YMEHMI MJIAHUPOBATH U BBIIOJI-
HATb XUMHUYECKUHN IKCIIEPUMEHT (TIpEBpAILEHUSI OPTaHUUECKUX




TepeCax rpaXK1aHCKOro O6HI€CTB3;

— YMCHHUC BSaHMOﬂeﬁCTBOBaTL C conuaJlbHBIMH MHCTH-

TyTaMH B COOTBETCTBUU C X (QYHKIIUSIMHU U Ha3HAUC-
HHUEM.

MeTtanpeameTHble pe3yJbTaThl J0JKHBI OTPAXKATh:

OBJageHue YyHUBEPCAJIbHBIMH KOMMYHUKATHUBHBIMH

JeHCTBUSIMM

0) coBMecTHAs1 1€ TeIbHOCTD.

— TIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAH -
HOUM ¥ MHAWBUYaJTbHON PaOOTHI,

— TPUHUMATH LIETTH COBMECTHOM JIeATENIbHOCTH, Opra-
HU30BBIBaTh M KOOPAMHUPOBATH JIEUCTBHS 10 €€ J0-
CTHIKEHMIO: COCTABJIATH IJIaH IEUCTBUM, paciipesie-
JIATH POJIA C YY€TOM MHEHUN YYaCTHUKOB 00CYX/IaTh
pe3yNbTaThl COBMECTHON PaOOTHI.

OBjaieHUe YHHBEPCAJIbHBIMU PEryJsiTHBHBIMU J1€ii-

CTBHSIMMH:

r) NpUHATHE ceOsl U APYrUX JIIOei:

— IPUHUMATh MOTHUBBI U apT'yMEHTHI IPYTUX JIIOAEH Mpu
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TIPU3HABATh CBOE MPABO U MPABO APYTHX JIOJEH Ha
OIUOKMU;

— Ppa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3UILIUU
JPYroro 4eaoBeKa.

BEIIECTB IIPU HArpeBaHUHU, MMOJIyY€HUE ITUIICHA U U3yYCHHE €ro
CBOICTB, KAUECTBEHHBIC PEAKIIUU HA aJIbJACTUIbI, KPaxXMal, YK-
CYCHYIO KHCJIOTY; IeHaTypaius OeJIKOB IPU HarpeBaHuH,
[[BETHBIC PEAKITUU OCIIKOB; POBOIUTH PEAKIIMH HOHHOTO 00-
MeHa, ONPEENITh CPely BOJIHBIX PACTBOPOB, KAYECTBEHHbIE
peakiuu Ha cynbdar-, kapOoHaT- U XJTOPUI-aHUOHBI, HA KaTH-
OH aMMOHMUS; pelaTh KCIEPUMEHTANIbHBIC 33/1a4H 110 TeMaM
"Merambl" u "Hemertanssl'") B COOTBETCTBUM C MPABUIIAMU
TEXHHUKHU 0€3011acCHOCTU IpU 00pallleHNH C BEIIeCTBaMU U Jia-
O60paTOpHBIM 000PYIOBAHUEM; MIPECTABIATH PE3YJIbTATHI XU-
MHUYECKOT0 SKCIIEpUMEHTA B (popMe 3amucu ypaBHEHUN COOT-
BETCTBYIOIIHUX PEAKIH U (HOPMYJIUPOBATH BHIBOJIBI HA OCHOBE
ATHX PE3yIbTATOB.

OK 07. CopneiicTBo-
BaTh COXPAHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaAHUS 00
M3MEHEHUH KIIMMara,
MPUHITUTIBI OEePEekITH-
BOTO TIPOM3BOJICTBA,
a3 pexTUBHO Nei-
CTBOBATh B UPE3BHI-

JInuHOCTHBIE pe3yJIbTaThl J0JIAKHBI OTPAKATH B Ya-

CTH:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

—  ¢(hopMUPOBAHHOCTH FKOJIOTUUECKOM KYJIbTYpHI, TIO-
HUMAaHUE BIMSHUS COLIMAIBHO-KOHOMHYECKHX IPO-
1IECCOB HA COCTOSTHUE MPUPOHON U COUMATIBHOU Ccpe-
JIbl, OCO3HAHUE II100aJIBHOTO XapaKkTepa HKOJIoruye-
CKUX MpoOem;

— IUIAHUPOBAHME U OCYILECTBIEHUE IEHCTBUI B OKpY-
YKAIOIIEH CpeJie Ha OCHOBE 3HAHMS LIeJIel YCTOWYUBO-

JucuuninHapHblie (MpeAMeTHbIE) Pe3yJbTAThI H T0JKHBI
0TpPaXKaTh:

I1P6 01. chopmMupoBaHHOCTH MPEICTABICHUN: O XUMHUYECKOM
COCTaBIISIONIEH €CTeCTBEHHOHAYYHON KapTUHBI MHUPa, POJIU
XUMHH B TIO3HAHUH SBIICHUU TIPUPOJBI, B GOPMUPOBAHUA
MBIIUICHHS U KYJTbTYPBI JINYHOCTH, €€ (PYHKIIMOHAIBHOMH Tpa-
MOTHOCTH, HEOOXOAMMOM ISl PEIICHUS IPAKTUICCKUX 3a/1a9 U
HKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310pPO-
BBIO Y IPUPOJHON CpEE;

ITP6 10. chopmupoBaHHOCTH YMEHUN COOIIOIATH TpaBUIA




JaiHBIX CUTyaluiaXxX 'O pa3sBUTHUA YCTIOBEYCCTBA, OKOJIOTHYCCKH ueﬂecoo6pa3Horo ITIOBCICHUSA B 6BITy u Tpyao-

— AKTUBHOE HENPUIATUE NEUCTBUM, IPUHOCALIUX BPE. BOU JICATENBHOCTH B LIEJIIX COXPAHEHHUS CBOETO 30POBbS U
OKpY’KaIoIlEeH Cpeae; OKpPY’KaroIllel MPUPOIHOM CPEbl; YUUTHIBATH ONIACHOCTh BO3-

— YMEHHE MPOTHO3UPOBATh HEOJIArOMPHUATHBIC IKOJIO- JICUCTBUA HA )KUBbIE OPraHU3MbI OIIPEAEIEHHBIX BEUIECTB, I10-
TUYECKUE TTOCIEACTBUS NPEANTPUHUMAEMBIX JICH- HUMasl CMBICJ MIOKa3aTess MpeAeIbHON JOIYCTUMOM KOHIIEH-
CTBHH, IPEAOTBpAIIATh UX. Tpanuu.

MeTtanpeaMeTHble pe3yJbTAThI J0JIKHBI 0TPAXKATH:
OBi1aieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH I103HABA-
TeJIbHBIMH e CTBUSIMU:

B) padoTa ¢ ungopmanmeii:

— HCIONB30BaTh CPEACTBa MHPOPMALMOHHBIX H KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX ¥ OPraHU3alMOHHBIX 33/1a4 C CO-
OmoeHreM TpeOOBaHM H)PrOHOMUKHU, TEXHUKH 0e3-
OIAaCHOCTH, TUTUEHBI, pecypcocOepekeHus, IpaBo-
BBIX U OTHYECKUX HOPM, HOpM HH(OPMAITMOHHON
0€30MMaCHOCTH.

[IK3.1-11K3.4 1K 3.1. BeINOAHATH pyyHYIO TyTOBYIO CBapKy pa3iny-
HBIX J€Tajei U3 YyrIepoAUCTbIX U KOHCTPYKIMOHHBIX
cTaJiell BO BCEX IPOCTPAHCTBEHHBIX MOJIOKEHUSIX CBap-
HOTO 1IBa

1K 3.2. BEIMOAHATH pyYyHYIO IyTOBYIO CBapKy pa3iny-
HBIX J€TaJeil U3 CINIaBOB METAJUIOB BO BCEX MIPOCTPAH-
CTBEHHBIX MOJIOKEHUSIX CBAPHOIO 1IBA

1K 3.3. BEINONHATH pyuHYIO 1yTOBYIO HAIIAaBKY MOKPBI-
TBIM 3JIEKTPOJOM Pa3IMUHBIX JeTajel

1K 3.4. BEIMONHAT pyyHYIO JyTOBYIO pE3Ky MeTaa
TUIABSIIIIUMCS TOKPBITHIM 3JIEKTPOIOM.

OcBoeHne yueOHOU JCHHUIUTMHBI 00€CTICUNBACT JOCTIKCHHE OOYYAIOMMMHUCS CIICAYIONIUX JIMYHOCTHBIX PE3YJIbTATOB pealn3alui MPOorpaMmmMsbl BOC-
NUTAHUSA:

JIP6. IIposBisirouii yBaKeHUE K JIFOJSIM CTapIIero IOKOJEHHsS M FOTOBHOCTh K YYaCTHIO B COLMAIBHON IOJICPIKKE H BOJIOHTEPCKUX JIBHIKCHHUSX.
JIP10. 3aboTsimumiics 0 3alUTe OKPYXKAIOIICH Cpebl, COOCTBEHHOM U 4y»Oii 0€30MaCHOCTH, B TOM YHCIIe HUPPOBOIL.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUATLINHBI

2.1.00beM y4eOHOM M CUUIJIMHBI U BUIbI y4eOHOH padoThl

Bup yueOHoii padoThl

O0beM B ya-

cax
O01bémM 00pa3oBaTeIbHON MPOrpPaMMBbI JUCHTUTIJIMHBI 72
Coaep:xaHue yueOHOro MaTepuasa 64
BT. 4..
TEOPETUUECKHUE 3aHATUS 34
MPaKTUYECKHUE 3aHATHS 18
nabopaTopHbIE 3aHATHUS 6
KOHTPOJIbHBIC PAaOOTHI 4
IIpodeccuonanbHO OpMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 3
NMPUKJIAJTHOT0 MOYJIAA)
BT. U..
TEOPETUYCCKHUE 3aHATHUS 4
MPAKTUYCCKHUE 3aHATHS 4
IIpome:xkyTounasi arrecTanus B hpopme nudhepeHIMpOBaHHbIN 3a4eTa 2




2.2. TemaTnuyeckuii Ii1an u copepxkanue JucuuaIuabl OY/1.12 Xumus

HaumenoBanue pa3- | Coaep:kanue yueOHOro Matepuasia (0CHOBHOe U IPo¢ecCHOHAILHO OPHEHTHPOBaHHOe), 1a- | O0béM | DopmupyeMble
AeJI0B U TeM O0opaTopHbIe M NPAKTHYECKHE 3AHATHS, IPUKJIAJIHOH MOAYJ/Ib 4acoB | KOMIETEHIHH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 64
Pa3nea 1. TeopeTrnyeckue 0CHOBbI XMMHH 16
Tema 1.1. Conep:kaHue yueOHOro MaTepHaJia 2 OK 01
OcHOBHbIE XUMUYE- XuMHYecKu# 371eMeHT. AToM. Snpo aToMa, M30TOIbl. DJIEKTPOHHAsE 000J04YKa. DHEPreTH4ecKue
CKME ITOHATHSA M 3aKO- | YPOBHHU, OJAYPOBHH. ATOMHBIE OpOUTANH, S-, P-, d- 37eMeHThl. OCOOCHHOCTH pacpeIeNICHuUs JIeK- 1
HBI, CTPOEHHE aTOMOB  |TPOHOB O OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBLIX YETHIPEX NMEPUOJI0B. DIEKTPOHHAs KOHPUTYpa-
XUMHYECKHX 3JIEMEH-  |11usl aTOMOB. OCHOBHBIE XUMHUYECKHUE 3aKOHBI
TOB IIpakTHYeckHe 3aHATHA
[Ipaktrueckas padota Nel. «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI IO ypaBHE-
HUSIM XUMHUYECKUX PEaKLUi».
OTtHocuTenbHBIE AaTOMHASI M MOJIEKYJIsipHasi Maccbl. MossipHas macca. KonuuectBo BenjectBa. Mac- 1
coBas 701 BemlecTBa. 3akoH ABorajpo. MomsipHblii 00beM ra3zoB. OTHOCUTEIbHAS IUIOTHOCTD Ia-
30B. PacueTsl Mo ypaBHEHUSIM XMMHUECKUX PEAKLUIl C UCIIOJIb30BAHUEM MACCOBOM J0JIM BELIECTBa,
o0beMa (HOpMaJlbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[Teproanyeckuii 3akoH | [IpakTHYecKHe 3aHATHS OK 02
u [lepronnueckas cu-  |TIpaktudeckass pabora Ne2. «/3ydeHue MEpUOANICCKHX 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3H CO I1K3.1-11K3.4
CTeMa XUMHUYECKUX CTPOEHHEM aTOMOB.
snemenToB J[. . Men- |Tlepuoanueckas cucteMa XuMudeckux 3aeMeHToB JI.M. Menpeneesa. CBsi3b HEPHOANIECKOTO 3aKO0-
JIeJIeeBa, UX CBA3b C Ha ¥ [lepuonnueckoil cucTeMbl XUMUYECKHUX JIEMEHTOB C COBPEMEHHON TEOPUEN CTPOEHMSI ATOMOB.
COBPEMEHHOM TEOPHEN |3aKOHOMEPHOCTH WM3MEHEHHsS CBOWCTB XMUMHYECKHX DJIEMEHTOB, O0pa3yeMbIX HMH IPOCTBIX H
CTPOCHUS aTOMOB CJIOHBIX BELIECTB M0 rpynnam 1 nepuoaaMm llepnoanueckoil cucreMsl. 3HaUEHUE EPUOAUYECKOTO 5
3aKOHA ¥ CUCTEMBI XUMHYECKHX d1eMeHTOB .M. MeHeneeBa B pa3BUTHUH HAYKH.
YcTaHOBIIEHUE CBSI3U MEKIY CTPOCHMEM aTOMOB XMMHUYECKUX JIEMEHTOB U MEPUOJUYECKUM HU3MeE-
HEHHMEM CBOICTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUI B COOTBETCTBUHU C MosoxeHueM Ilepu-
OJIMYECKON cucTeMbl. PellleHne npakTuKo-OpuEeHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha XapakTe-
pHU3AIMI0 XMMHUYECKHX 3JEMEHTOB «MeTaluiMueckue / HEMETAIIMYECKUE CBOMCTBA XMMHYECKUX
JJIEMEHTOB B COOTBETCTBHM C MX 3JIEKTPOHHBIM CTPOECHUEM U IOJIO)KEHHEM B MEPUOJUYECKON CH-
creme xumudeckux anemenToB .M. Menneneeray
Tema 1.3. Copepxxanue yueOHOIro MaTepuaJa 2 OK 01
CrpoeHue BeniecTBa CtpoeHue BeniecTBa. XuMudeckas cBsizb. BuJipl Xxumuueckol cBs3M (KOBaJEHTHAsI HEMOJIIpHAs U 1




U IIPUPOJIa XUMHUYE-
CKOM CBs13U. MHOroo0-
pasue BEIIECTB

noJisipHasi, MOHHasi, MeTajindyeckas). Mexanu3mbl 00pa3oBaHUsI KOBAIEHTHON XUMHYECKON CBS3H
(0OMECHHBIN M JTOHOPHO-AaKIETITOPHEIN). BomopoaHas cBsi3b. BaleHTHOCTh. DIIEKTPOOTPHIIATEITh-
HOCTb. CTerneHpb okuciaeHus. IoHbl: KAaTHOHBI ¥ AaHUOHBI

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Ne3. «CTpoeHue BemecTBa u Mpupoia XMMUIECKOH CBA3HY.

JleMoHCTpanus Mojiesielt KpUCTAIIIMYECKUX PEeLEeTOK: HOHHOM (XJIOpH]T HATpHs), aTOMHOH (rpadut
U ajaMas), MOJICKYJISIpHOM (YTJIEKUCIbIN Ta3, H0/1), METaJUIMUYEeCKOM (HaTpuid, MarHui, Me/p). Perne-
HUE MPAKTUYECKUX 3aJaHUN Ha COCTaBJIEHUE DJIEKTPOHHO-Tpaduueckux (Gopmyn siemeHToB 14
NEPHUOJIOB

Tema 1.4,
Knaccudukanus,

¥ HOMEHKJIaTypa Heop-
TAHNYCCKHNX BCIIICCTB

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugukanus HeopraHudeckux BemecTB. HoMeHKIaTypa HEOPraHWYECKHX BEUIECTB (OKCHIBI,
THPOKCH/BI, KHCIOTHI, CONM). BemecTBa MOJIEKyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHs. Arpe-
raTHBIE COCTOSIHUS BemiecTBa. Kpucrammueckre u aMop(HbIEe BEIIeCTBa. 3aKOH IOCTOSHCTBA CO-
CTaBa BelecTBA. TUIbI KPUCTAIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIsIpHasi, HOHHAs, METaJLIH-
yeckasi). 3aBUCMMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUINYECKOM pElIETKU

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora Ned. «HomeHKIIaTypa HEOPTaHUYECKUX BEIIECTBY.

Pemienue npakTuueckux 3aJaHUi 1Mo Ki1acCU(pUKALMKM, HOMEHKJIAType U XUMHUYECKUM (opMyraM
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIaccoB (yrapHbIH Ia3, YIJIEKUCIbIM ra3, aMMHUak, ramieHas
U3BECTh, HEralleHass U3BECTh, MUThEBAsl CO/Ia U JIPYI'HX): Ha3BaHMs BEIIECTB MO MEXIYHApPOIAHOMN
(MIOITAK) unu TpuBHaIbHOM HOMEHKIJIAType U COCTaBJICHHE (OPMYJbl XMMHUYECKHUX BELIECTB,
ofpeieNieHne PUHAUIEKHOCTH K Kiaccy. [louck nHpopmanuu 1no Ha3BaHusAM, HJIeHTU(HUKAaTOpaMm,
CTPYKTYpHBIM (popmysnam. AHalu3 XUMUYECKOH MH(pOpMalny, MOJIydyaeMOl U3 pa3HbIX UCTOYHU-
KOB (cpeacTB MaccoBoi nHdopMaruu, cetb VIHTepHET U ipyrue)

OK 01
OK 02

Tema 1.5.
Turbl XUMHUYECKHUX pe-
aKIui

Conep:xanue yueOHOro MaTepuaJia

Xumunyeckas peakuus. Knaccudukanus XUMUYECKUX PEAKIM B HEOPraHUYECKON U OpraHHYecKoil
XUMHH. 3aKOHBI COXPAHEHHs MacChl BELIECTBA, COXPAHEHMSI U NTPEBPALLEHUS SHEPTUU IIPH XUMHUeE-
CKUX  peakuusx. OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIE  pEaKIUM  (YpaBHEHUS  OKHCIIEHUS-
BOCCTAHOBJICHHUS, CTENEHb OKHUCIICHHs, OKHUCIMUTEIb M BOCCTAHOBUTENb, OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIE PEAKLUM B IIPUPOJE, IIPOU3BOICTBEHHBIX MPOLECCAX U JKU3HEICATCIBHOCTH
OpPraHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuunii. XuMu4ecKoe
paBHOBECHE

Conep:kaHue y4eGHOr0 MaTepuasa

CKOpOCTB pCaKknuu, €€ 3aBUCUMOCTDb OT PA3JIMYHBIX (baKTOpOBI mpupoabl pearupyromunx BCHICCTB,
KOHICHTpAUMK pPEarupyromux BEHICCTB, TEMIICPATYPbl U IJIOMIAAA peaKHHOHHOﬁ IOBEPXHOCTH.
TennoBwie S(I)(I)GKTBI XUMHUYCCKUX peaKuHﬁ: OK30- U SHAOTCPMHUYCCKUC PCAKIINH. O6paTI/IMBIe pe-

OK 01
OK 02
I1K3.1-11K3.4




akuuu. XuMu4eckoe paBHoBecue. PakTophl, BIUAIOIUE HA COCTOSTHUE XUMUYECKOTO PaBHOBECHS
(KOHILIEHTpalMsl peareHTOB WM NPOAYKTOB peakliu, AaBieHue, Temneparypa). [Ipunuun Jle Hla-
TENbE

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Ne5. «BnusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN.
Pemenue npakTHKO-OpMEHTUPOBAHHBIX 3aJaHU Ha aHaIU3 (aKTOPOB, BIUAIOUIMX HAa U3MEHEHHUE
CKOPOCTH XMMMUYECKON peaKkuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKUuu OT IPUCYTCTBUS

KaTajau3aTopa Ha MpUMepe Pa3IoKEHUs MEePOKCHIa BOAOPOIa ¢ TOMOIIBIO TUOKCHAA MapraHia u !

Karajassl. PellleHHe NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHMM Ha IpUMEHEHWEe IpuHuumna Jle-

[[Tarenpe 1u1st HAXOXKACHUS HAIPABJICHUS CMEIICHUS PABHOBECUS XMMHYECKOM peaKkIuu U aHaJIu3

(hakTOpOB, BIMSIONIMX HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHUS
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
PacTBOpbI, Teopus di1ek- | PacTBopbl. Bkl pacTBOPOB 1O CONEpKaHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [loHsTHe OK 02
TPOJUTHYECKOH JIUCCO- |0 JAMUCIEPCHBIX CHUCTeMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOphl. MaccoBasi J0Jsl BEIeCTBa B pac- 2 OK 04
LMallu1 U MOHHBINA 00- |TBope. [loHsiTne o BomopomHOM mokasatene (pH) pacTBopa. DIEKTpOIMTHYECKAS JTUCCOIMAIIHS. OK 07
MEH CunpHbI€ U cllabble JIEKTPONIUTHI, HEAJIEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa [1K3.1-11K3.4

JlabopaTopHble 3aHATHS

JlaboparopHas padota Nel «IIpuroroBienue pacTBOpoB».

[IpuroroBieHue pacTBOPOB 3aJaHHON MacCOBOM J0JIe PaCTBOPEHHOI'O BEIECTBA, IPOBEACHUE pe-

aKIUi MOHHOTO OOMEHa, OIpe/AeNieHHE CPEeAbl PACTBOPOB BEUIECTB C MOMOIIBI0 YHHUBEPCATIHLHOTO 2

WHIUKaTopa (Kucinasi, HeWTpaiabpHas, menoyHas). 3aaHus Ha COCTaBJIEHNE HOHHBIX peakiuii. Pemne-

HUE MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, UCIOIB3YEMbIE B OBITOBOU U

MTPOU3BOJICTBEHHOM JCSITEIILHOCTH YEJIOBEKA
KonTpouabHnas pa6ora
1 CtpoeHue BelecTBa U XUMHUYECKUE peakiuu (1Mo pazaerny 1) 1
Paznen 2. Heoprannuyeckasi Xumusi 10
Tema 2.1. Copepxanue yueOHOIo MaTepuasia 8 OK 01
DU3NKO-XUMHUUIECKUE Mertamnsl. [lonoxenue metamoB B [lepuonnueckoii cucreMe XUMUYECKUX 3JIeMEeHTOB. OCcOOeHHO- OK 02
CBOMCTBA HEOPraHWYE- |CTU CTPOCHUS DJIEKTPOHHBIX 000I049eK aTOMOB MeTauioB. Obmue pusndeckre cBOWCTBA METAILIOB. OK 04
CKHMX BEIIECTB CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUH psii HAPSHDKEHUA METAIIOB. XUMHUUYECKHUE CBOMCTBA BaX- 2 [1K3.1-11K3.4

HEHIIMX METAJIOB (HATpUM, KaJuii, KalblU{, MAarHUH, aTIOMUHUHN, ITUHK, XPOM, KEJe30, MEJlb) U HX

coenuHeHuil. O0nMe crnocoObl nojydyeHus: MetayioB. [IprMeHeHrne MeTallsioB B ObITY M TEXHUKE

Hemeramnsl. Ilonoxenne nHemeraiuioB B [lepronnueckoit cucrteMe XUMHUYECKHX 3yieMeHTOB J[.H.

MeHnneneeBa U1 0COOEHHOCTH CTPOCHHsI aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPOIIHS 2

HEMETaJJIOB (Ha MpuUMepe KHCIopoaa, cephl, hocdopa u yriepoaa). XMMHUUYECKHEe CBOWCTBA U MPH-




MEHEHHE BOKHEUIIIMX HEMETAJIOB (TajoreHoB, Cephl, a30Ta, Gocdopa, yriepoaa u KpeMHHS) U UX
COCTMHEHUH (OKCHUIOB, KHUCIOPOACOJEPKAIIUX KHUCIIOT, BOJOPOAHBIX coeauHeHui). [Ipumenenue
BaXKHEHUIIINX HEMETAJUIOB U X COCIUHEHUN

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4YCCKUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB,
KHCJIOT, coJieil u I[p) I'eneTnueckas CBA3b HCOPraHMYCCKUX BCIICCTB, IMPHUHAIJICKAIINX K pa3JINnyd-
HBIM KJIaCCaM. BaKOHOMepHOCTI/I B U3MCHCHHHU CBOMCTB MMPOCTBIX BCHICCTB, BOAOPOJHBIX COCAWHC-
HHﬁ, BBICIIUX OKCHAOB U THAPOKCHUI0B

IIpakTnyeckue 3aHsaTUs

[MpakTudeckas padora Ne6. «PU3NKO-XMMHUECKHUE CBOMCTBA HEOPTAHHUECKHUX BEIICCTBY.
CocraBiieHre YpaBHEHHN XUMUYECKUX PEAKLMI C yYaCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHMYECKUX
BEIIECTB: METAIUIOB W HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAIUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI M aM(pOTEPHBIX TUIPOKCUIOB; HEOPTAHUYECKUX COJIEH, Xapak-
TEPU3YIOINX UX CBOWCTBA.

Pacuétpl mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WIH
00BEMY OJHOIO U3 YYACTBYIOLIUX B pEaKLUU BEUIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA Bellle-
CTBA) MPOAYKTOB pEaKIMU, €CIM OJHO U3 BEIIeCTB HMEET MpHUMecH. PelieHue MNpakTUKO-
OpUEHTUPOBAHHBIX 33JJaHUI Ha CBOMCTBA, COCTAB, MOJIYYEHHE U O€30MaCHOE HCIOIb30BAaHUE BaXkK-
HEHIINX HEOPraHWYECKUX BEIIECTB B ObITY M MpodeCCHOHATBHON NeTeNIbHOCTH YeJIOBEKa

Tema 2.2. Coaep:xanue yueOHOTro MaTepuaJia OK 01
Unentndukanus HEOpP-| JlaGopaTopHble 3aHATHS OK 02
TaHUYICCKUX BCIICCTB | JlTaGoparopHas padoTa No2 «neHTuduKanus HeOPraHMYeCKUX BEIIECTBY. OK 04
Pemenune sxciepuMEeHTAIBHBIX 3324 TI0 XUMHYECKHM CBOMCTBaM METAJUIOB M HEMETAIJIOB, 110 pac-
MO3HABAHUIO U TOJIyYEHHIO COEIMHEHMH METasIOB U HEMETaIOB (B3aMMOJEHCTBHE T'MJIPOKCHAA
QIIOMUHUS C PACTBOPAMH KHUCIIOT W IIeNouei,). MneHTudukanus HeOpraHn4ecKux BEIIEeCTB C HC-
NOJIb30BaHUEM MX (U3UKO-XUMHUYECKUX CBOMCTB, XapaKTEpPHBIX KayeCTBEHHBIX peakiuil. Kaue-
CTBEHHBIC peaKkIuu Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB U KaTHOH
aMMOHHUS
Konrtposabnasi paGora .
5 CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3aeny 2)
Paznen 3. TeopeTnyeckue 0CHOBBI OPraHUYECKOH XHMHUH
Tema 3.1. Conep:kanue y4eOHOT0 MaTepHuaJia OK 01

Knaccudukanus, crpo-
€HHe U HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

[Ipenmer opraHuueckoil XMMHHU: €€ BO3HUKHOBEHUE, Pa3BUTHE M 3HAUEHUE B IOJYyYEHUM HOBBIX
BEILECTB U MaTepuaioB. Teopusi CTpPOCHUsI OpraHndecKkux coeauHeHnii A.M. byrnepoBa, e€ 0CHOB-
Hble MooKeHus1. CTpyKTypHbIE (POPMYIIBI OpraHMYeCKHX BemlecTB. [ 'omomnorus, uzomepus. XuMH-
YyecKasi CBS3b B OPraHUYECKUX COCTMHEHUSIX: KpPaTHbIE CBSI3H, G- U T-CBS3H.




[IpencraBienue o kiaccupUKalMU OpraHUYECKUX BellecTB. HoMeHkIaTypa opraHu4eckux coeiu-
HEHUH (cucTeMaThueckas) U TPUBHUAJbHBIC HAa3BaHUs BAXHEHIIMX MpECTABUTENEH KJIaCCOB opra-
HUYECKHUX BEUIECTB

HpaKaneCRne 3aHATHSA

[IpakTuyeckas padora Ne7. «HoMeHKIaTypa OpraHMueCKIX BEIIECTBY.

O3zHakoMJieHHE ¢ o0pa3aMi OpraHUYeCKHX BEIIECTB U MaTepualaMHi Ha UX OCHOBE, MOJEIHUPOBa-
HUE MOJIEKYJ OPTaHMYeCKHUX BEIIECTB, HAOIIOJACHUE W ONMHMCAHUE AEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPTraHMYECKHUX BEIECTB MPH HarpeBaHUM (IUIaBlieHUE, OOYTJIMBaHHE U TOPEHHE).
CocraBieHne MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpPraHUYECKHX BEIIECTB OTIEIBHBIX
KJIACCOB, MCIOJIb3YSl UX Ha3BaHUS MO CUCTEMATHUYECKOW M TPUBUAIBHON HOMEHKJIAType (STHIIEH,
aleTuJIeH, TIMIepUH, QeHol, GpopMambIeru, YKCycHas KUCIOTa, TIUIKH). Pacuersl mpocreitieit
(GopMyIbl OpraHMYecKONW MOJIEKYJIbl, UCXOsI U3 IEMEHTHOT0 cocTana (B %)

Pasnen 4. YraeBoaopoabl

10

Tema 4.1.
VYTriaeBogopoibl U UX
MIPUPOIHBIE HCTOYHUKH

Copaepxxanue y4eOHOIro MaTepuasa

[IpenenbHble yriieBOAOPOAbI (AIKaHbBI): COCTaB U CTPOCHHE, TOMOJIOIMYECKUM psa. MeTaH u 3TaH:
COCTaB, CTpOeHHE, (U3NIECKHE U XUMUYECKHE CBOWCTBA (PEaKIMH 3aMEIICHUsI U TOPEHHs ), TOY-
YEHUE U IPUMECHEHUE.

HenpenenpHbie yriieBo1opoabl (aJIKEHbI, aTKaIUCHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTMYECKHH psiA. DTUIIEH M IPONUJIEH: COCTaB, CTPOECHUE, HU3u-
YEeCKUE U XMMHUUYECKHE CBOWCTBA (peaKkuu T'HIpUPOBaHUS, TaJIOTEHUPOBAHUS, THIpaTallui, OKHUCIIe-
HUS U OJMMEPH3ali1 ) TT0JIy4YeHHE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u merundyranuen-1,3, XUMHUYECKOe CTPOECHUE, CBOIMCTBA (peakuus IMo-
JUMEpH3aliH), IPUMEHEHHE (1715l CHHTE3a MPUPOIHOTO U CHHTETUYECKOTO Kay4yKa M Pe3UHBbI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUM Psil. ALIETUIIEH: COCTaB, XMMHUYECKOEe
cTpoeHue, pu3nyeckre 1 XUMHUUECKUE CBOIMCTBA (peaky 'MIPUPOBAHUS, FAJIOTCHUPOBAHUS, TH/I-
paraiy TOpeHHs), MOJyuYeHHEe M MPUMEHEHHE (MCTOYHHMK BBICOKOTEMIICPATYPHOTO IJIAMEHH ISt
CBAapKH M PE3KH METAJIJIOB)

ApomaTthyeckue yrieBoaopobl (apeHsl). beH3os U TOIyos: cocTaB, CTpoeHHE, GU3NUIECKUE U XU-
MHYECKHE CBOMCTBA (pEaKLMU TaJoreHupOBaHUs U HUTPOBAHUS), OJIyYeHUE U MpuUMeHeHue. Tok-
CHYHOCTb apeHOB (BJIMsHHE OCH30J1a Ha OPraHMU3M uelloBeKa). ['eHeTHvecKas CBA3b MEXIy YIJIeBO-
JOpPOJaMH, TPUHAJISKAIIUME K pa3IMYHBIM KJ1accaMm.

[TpuponHble HICTOYHUKH yTiieBoA0po0B. [Ipupoanslii ra3 u nomnyrHele HeTsHbIE ra3el. HedTh 1 eé
npoucxoxaenue. Criocodbl nepepaboTKH HEPTU: TeperoHKa, KPEeKUHT (TEpPMUYECKUH, KaTaluTuye-
ckmii), muponu3. I[IpogykTel mepepabOTKH HEePTH, UX TPUMEHEHHWE B MPOMBIIUICHHOCTH
U B ObITy. KaMeHHBII yroJib ¥ IPOJYKTHI €ro nepepaboTKu

OK 01

OK 02

OK 04
I1K3.1-11K3.4




Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOWCTBA yTJIEBOJIOPO-
JIOB

Copep:xxaHue y4e0HOro marepuasa

JlabopaTopHble 3aHATHS

JlabGopaTtopnast pabota Ne3 «CBoiCTBa yTieBOIOPOIOBY.

TpuBnaibHas U MEXKIyHApOJHAs HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOyYCHHS YT-
aeBogopoaoB. [Tonydenne sTuiieHa U U3y4EHHE €T0 CBOMCTB. MOAETUpOBaHUE MOJIEKYIl U XUMHYe-
CKHUX IMPEBPAIICHUH YIIeBOAOPOIOB (Ha MpPHUMEpe dTaHa, ITWUIICHA, alleTUIEHA W JIp.) U TajloreHo-
IMPOU3BOAHBIX

OK 02
OK 04

Paznen S. Kuciopomoconepxkamue oprannyeckue coeIuHeHus

14

Tema 5.1.
Cruptel. Genon

Conepxanue yueOHOro Marepuasa

[penenbHble OHOATOMHBIC CHHPTHI (METAHON W 3TAHOJ). CTPOCHHE, (PU3NYECKHE U XHUMUYECKHE
CBOICTBa (peakluu ¢ aKTUBHBIMHM METAJUIaMH, TaJIOT€HOBOJIOPOIaMHU, TOPEHHE), TpUMeHeHne. Bo-
JIOPOJHBIE CBSI3M MEX]Y MOJIEKYJaMU CUPTOB. PU3HOJIOrMYECKOe AEHCTBUE METaHOIa U 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHoroaroMHble CHHUPTHl (ITHICHIIMKOIb W TIIUIEPUH). CTPOCHHE, (PU3UUECKHE U XUMUYCCKHE
CBOICTBa (B3aUMOJIEHCTBHE CO IIETOUYHBIMU METaJlJIaMH, KA4YECTBEHHAsl peaKlisi HA MHOTOAaTOMHbIE
cnupThl). dusnonornyeckoe AEHCTBHE HA OpraHU3M 4esjoBeka. [IpuMeHeHMe riMiepuHa U 3TH-
JICHTJIUKOJIA.

®enou. CTpoeHHe MOJIEKYJIbl, PU3NUYECKHE U XUMUUECKHE CBOMCTBA (peHosa. TokCHuHOCTh (heHona,
ero (Gu3MoIOrnyecKoe JIeHCTBUE Ha OpraHu3M JenoBeka. [Ipumenenue gpenomna

OK 01
OK 07

Tema 5.2.

AJbIeTHIbI.
KapOoHOBBIE KHCTOTHI.
Crnoxuble 3¢upbl

ConepxaHue y4eOHOro MaTrepuasa

Anpaeruipl ¥ KETOHBI (popMabIerul, alleTalbIeTH]I, alleTOH): CTpOeHUe, (PU3nIecKre U XuMHUIe-
CKHE€ CBOMCTBa (pEakiMu OKHUCIICHUS W BOCCTAHOBJICHHSI, KQUECTBEHHBIC PEAKIUH), MOJYYCHUE U
MIpUMEHEHUE.

OOHOOCHOBHEBIE TIpeiebHbIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAS U YKCYCHAs! KHCIIOTHI): CTPOEHUE,
bu3nUecKue U XUMUYECKHE CBOMCTBA (00IHe CBOMCTBA KUCIIOT, pEaKIus dTepruUKaIim), oIyde-
HUe U npuMeHeHrne. CTeapruHOBas U OJICHMHOBAs KUCIOTHI KaK MPEICTaBUTENH BBICIINX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxxHble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAponn3 cioxHbIX 3¢pupoB. JKupsL.
I'maponus xupos. [IpuMeHneHne xupoB. buosornaeckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VraeBonasl

Conepxanue y4eOHOro MaTepuaJia

YrneBoapl: cocTaB, KilacCHU(pUKaIUs YriIeBOJOB (MOHO-, AW- W Toimucaxapuiabl). ['moko3a — mpo-
CTEUIIHMIA MOHOCAaXapu: OCOOCHHOCTH CTPOCHUSI MOJICKYJbI, (DU3HUYECKHEe U XUMUYECKHE CBOWCTBA
TIIIOKO3BI (B3auMoeiicTBue ¢ ruapokcuaom meau (II), okucnenne aMMuadyHbIM PacCTBOPOM OKCHAA
cepebpa (I), BoccraHoBiIeHHE, OPOKEHUE TIIIOKO3bI), HAXOXKIEHWE B TIPUPOJE, MPUMEHEHUE TIIFOKO-
3bI, OMOJIOTUYECKAs! POJIb B JKU3HENIEATEIHPHOCTH OpraHu3Ma uenoBeka. @orocunre3. OpyKkTo3a Kak
U30Mep TIIIOKO3bI.

OK 01
OK 02
OK 04




Caxapo3a — npejacTaBUTEIb JUCAXapUIOB, THAPOIU3 caxapo3bl, HAXOXKIEHNUE B MPUPOJE U MpUMe-
HEHHE.

[Tonucaxapuapl: KpaxMall U LEJIH0I03a Kak MpUpoiHbIe oaumepsl. CTpoeHue Kpaxmaia U Leulio-
710361, (pU3MYEeCKre U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs! PEaKIUs C HOJIOM)

Tema 5.4. Conep:xaHue y4eOHOro Marepuajia 4 OK 01
PU3HKO-XUMHUYECKUE IIpakTHYeckHe 3aHATHA OK 02
CBOWCTBA KHUCJIOPOI0CO-|[IpakTuueckas padora Ne8. «HoMeHKIIaTypa KHCIOPOJOCOIEPKAIINX OPraHUIECKUX COCAUHEHU . OK 04
AepKaluX  opranuye- | TpuBuaibHas W MEXAyHapoJIHas HOMEHKIJIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI IMOIYy4EHUS
CKUX COCIIMHEHUH CIHUPTOB M (PEHOJIOB, KapOOHOBBIX KHUCIOT U 3(PHUPOB, albIACTHAOB U KETOHOB. COCTaBICHHE CXEM

peakuuii (B TOM 4MCIIE O MPEATJOKEHHBIM LENOoYKaM MPEBpaIleH ), XapaKTepU3yIOIUX XUMHUY e-

CKHE CBOMCTBA KHCIOPOAOCOACPIKANINX OPTAaHUIECKUX COCTMHEHUI

[Tpaktuyeckas padora Ne9. «Xumuueckue U pusnueckue cBONCTBAa KUCIOPOAOCOJAEPKALINX Opra- 4

HUYECKUX COCTMHEHUS.

[TpoBenenue, HaOMIOJEHUE W ONUCAHME JEMOHCTPALIMOHHBIX OINBITOB: IOPEHUE CIMPTOB, Kade-

CTBEHHbBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKMCIeHHEe 3TaHosa okcuaoM meau (I1)), MmEOroaTom-

HBIX CIUPTOB (B3ammozelicTBue rmuepuHa ¢ rugapokcuaom meau (1)), anpaerumoB (OKUCICHHE

aMMHUauYHBIM pacTBopoM okcuza cepedpa(l) u runpoxcunom menu (1), B3anmoneiicTBue kpaxmaa ¢

MOJIOM), U3YYEHHUE CBOIMCTB pacTBOpa YKCYCHON KHCIIOTBI
Pasjien 6. A3oTcoaepskaime opranudeckue coeIMHeHus1 4
Tema 6.1. Coaepxanue yue0OHOro MaTepuaja 4 OK 01
AMUHBL. AMUHBI: METHJIAMUH — MPOCTEUIINI PEICTaBUTENh AaMUHOB: COCTaB, XMMHUECKOE CTpOeHHE, (pu3u- OK 02
AMMWHOKHUCIOTHI. YECKHE U XUMUYECKHE CBOMCTBA, HAX0XKJIEHUE B MIPUPO/IE. OK 04
benku AMUHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuveckrne coenuHeHus. Ou3ndeckne U XUMUYECKHE CBOM- 5

CTBa aMHHOKHMCJIOT (Ha MpUMepe IuuHa). buonornueckoe 3HaueHue aMUHOKHUCIOT. [lenTuabl.

benku xak npupoHble oauMepsl. [lepBudHas, BropudHas U TpeTHYHAs CTPYKTypa OenkoB. XUMHU-

4yeCKHEe CBOMCTBA OEJIKOB: THPOJIN3, ACHATYpPalUsl, KAUECTBEHHBIE PeaKlIU Ha OeJIKU

IIpakTHyecKue 3aHATHS

[Ipaktrueckas padota Nel(. «CBoiicTBa a30TOCOIEPKAIMUX OPTAHUUYECKUX COCTUHEHUI.

dusnyuecKkue U XUMHUYECKHE CBOMCTBA aMUHOB (peakUuy ¢ KUCIOTaMU M TOPEHUs1) U aMHUHOKHUCIIOT 2

(Ha mpumepe rimnuHa). HabmoaeHne n onucanne AeMOHCTPAIMOHHBIX OIBITOB: JCHATyparus Oel-

KOB IPH HarpeBaHHM, I[BETHbIE PEAKIIUU OEIIKOB
Pa3nes 7. BbicokoMoJIeKyJIIpHbIE COeIMHEHUsI 2
Tema 7.1. Coaepxanue yue0OHOro MaTepuajia 2 OK 01
[Tnactmacchl. IIpakTHYecKue 3aHATHS 2 OK 02




Kayuyku. Bonokna [Tpaktuueckas padora Nell. «CuHTe3, aHANM3 U KJIacCU(DHUKAINS BHICOKOMOJICKYJIAPHBIX COEIMHE- OK 04
HUW» [1K3.1-11K3.4
OcHOBHBIE MOHATHS XMMHH BHICOKOMOJICKYJIIPHBIX COSAMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJIMMEPU3ALINU, CPEIHSS MOJIEKYIIsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICO-
KOMOJIEKYJISIPHBIX COETUHEHUI — MOTUMEpU3aIIHs U MOJIUKOHCHCAIIHS.
O3nakomiieHHEe ¢ O0pa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:
IJIACTMACCHI (MTOJIMATUIICH, MTOJIUIIPOIIUIICH, TOJUBUHWIXIIOPU], TIOJUCTUPOI); HaTypalIbHbIA U CHUH-
TETHUYECKUE Kaydyku (OyTaaMeHOBBIN, XJIOPOIIPCHOBBIA M M3OMPEHOBBIN); BOJIOKHA (HATypalbHbIC
(XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpoH
1 JIABCaH)
Kourpoasnasa pabora N
3 CTpyKTypa U CBOMCTBA OPraHUYECKUX BelecTB (1o pasaenam 3-7)
IIpogeccuonanbHO OpHEeHTHPOBAHHOE CO/IepKaHue (Co/lepKaHNe NPUKJIATHOTO MOAYJIS)
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJI0BEKA OK 01
Tema 8.1. Coaep:xkanue yueOHOro MaTepuajia OK 02
XuUMHYECKUE TEXHOIO- | [IpaBuiia sKoI0THYECKH 11e1eco00pa3Horo MoBeAeHHs B OBITY U TPYJOBOW AESITETbHOCTH B LIETSAX OK 04
TUU COXpaHEHHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOJTHON CPEbl, ONTACHOCTH BO3ICUCTBUS Ha KHU- OK 07
B [TOBCE/IHEBHOM BbI€ OpPTaHMW3Mbl OPraHMYECKHUX BEUIECTB OTJENIBHBIX KJIAcCOB (YIJIEBOAOPOIbI, CIIUPTHI, (DEHOIIBI, I1K3.1-11K3.4

1 Ipo(heCcCUOHATILHOM
JEATEIbHOCTH YeI0BeKa

XJIOPOpPraHUYecKHe MPOU3BOJHBIE, AbIETU/IBI U JIp.), TOKa3aTellb NPeIeiabHO JAOMYCTUMON KOH-
LIEHTPALU U €r0 UCIIOJIb30BaHUE.

Posib xumuu B obecrieyeHNH 3KOJIOTMUECKOM, SHEPreTHYeCKON U MUILEBOI 0e301acHOCTH, pa3Bu-
TUU MEIMILMHBI, CO3JaHUM HOBBIX MAaTEpUaOB (B 3aBUCUMOCTH OT BHUJa MPO(pECCUOHATLHON /1es-
TEIbHOCTH), HOBBIX HCTOYHHMKOB SHEPruM (aJbTEpHATUBHbIE HWCTOUYHUKU HHeprum). [lonstue o
HaYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUecKuX peakuuil. [IpencraBnenus o6 obmux Hayd-
HBIX MPUHIMIAX IPOMBIIIJIEHHOTO MOJYYeHHs BaKHEHIINX BELIECTB (Ha mpUMepax NpOU3BOACTBA
aMMMaKa, CepHOU KUCIIOTHI, METaHOJIA).

XUMHS U 310pOBbE UEIIOBEKA: MPaBUIla OE30I1aCHOT0 MCIIOJIb30BaHMs JIEKAPCTBEHHBIX MIPENapaToB,
OBITOBOM XMMMHU B IOBCEIHEBHOM KHU3HU

IIpakTnyeckue 3aHsATHS

[Ipaktuueckas padora Nel2. «[IpuMeHeHne XUMUYECKHX BEIIECTB U TEXHOJOTHI ¢ yuyeToMm Oymy-
et mpodecCuoHaTbHOM NS TEIBHOCTHY.

Pemienue kelic-3aay mo TeMaM: MHUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUs, BaKHEH-
[IME CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbI, CETHCKOX035HCTBEHHOE MMPOU3BOJICTBO, Kpac-
KM, CTEKJIO, KepaMHKa, MaTepuasbl JUisl SJEKTPOHUKH, HAHOMATEepUalibl, TEKCTUIIbHBIE BOJIOKHA, UC-
TOYHUKHA 3Heprm/1, OpFaHI/IquKI/Ie 158 MI/IHepaJ'IBHI)Ie y)106peH1/151, J'IeKapCTBeHHI)Ie U KOCMECTHYCCKHUC




npenaparsl, ObITOBast XUMHS, MaTEpHAJIbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.
3amura: [IpencraBnenne pe3yabTaToB pelIeHUs Keic-3amad B popmMe MUHH-IOKIIaAa (JOIyCcKaeTcs
MCTIOJIb30BaHNE IpaUUYECKUX U MPE3CHTALMOHHBIX MaTEPUAJIOB)

IIpomexyTouHas aTTecTanusa Mo AucuuuinHe (nudpepeHInpOBaHHEIN 3a9€T)

Bcero

72




3. YCJIOBUS PEAJIM3AIIMMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHHUIIJINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHUAJIbHO-TEXHUYECKOMY 00ecnedeHn 1o

JIist peanu3aiuu mporpaMMbl TUCITUTUIMHBI JOJKHBI OBITh TPEAYCMOTPEHBI CIICTYIOIINE CIICIIH-
aNbHBIC TIOMEIICHUS: YIeOHBI KaOWHET XUMUHU W/UIH YICOHOU XUMHUUYECKON J1abopaTopuHu.

OddexTuBHOCTh TpernoaaBanusi 00ME00Pa30BATENLHON TUCIUIUIMHBL «XUMHUS» 3aBUCUT OT
HaJIMYUsl COOTBETCTBYIOLIETO MaTepHATbHO-TEXHUYECKOIO OCHAIICHHs. DTO OOBSCHSAETCS OCOOEHHO-
CTSIMH JTUCUUIUIMHBI, B TIEPBYIO OUYepellb, € IKCIEPUMEHTAIBHBIM XapaKTEePOM, IIUPOKUM CIIEKTPOM
MPUMEHEHHUS U IPAKTHUECKON 3HAUMMOCThI0. PekoMeH1yeMoe MaTepraabHO-TEXHUUYECKOe 00ecrieueHre
KaOuHeTa XMMHUH U XMMHYECKOH 1ab0paTopuy BKIIOYAET: CIEHUATM3UPOBAHHYIO MeOENIb U CUCTEMBI
XpaHEHUs, TEXHUIECKHUE U AJICKTPOHHBIC CpelicTBA OOyUEHHs, JEMOHCTPAIIMOHHBIE YUeOHO-HATTISTHBIC
mocoOusi, IEMOHCTPAIIMOHHOE 000PYAOBaHUE U MPUOOPHI, 1a00PaTOPHO-TEXHOJIOTHYECKOE 000pyI0Ba-
HUE, JTa0OpaTOPHYID XMMHUYECKYIO MOCYTy, Moaelu (0ObEeMHBIC M IUIOCKUE), HATypaIbHBIE OOBEKTHI
(KOJUTeKITNHM, XUMHYECKHE PEaKTUBBI), 000pyI0BaHKE JTAOOPAHTCKOM.

Cnennajan3upoBaHHas Medesib U CHCTeMbl XPaAHEHUS

1 | Cron mabopaTOpHBIN TEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTOUKUM TTOKPBI-
THEM, PAKOBUHOM, TOJIBOJIKOW U OTBEAECHUEM BOJbI, CAHTEXHUKOH, JIEKTPUYECKUMH PO3E€TKaMH,
aBTOMaTaMU aBAPUUHOTO OTKJIIOUEHHUS TOKA)

2 | Cton nabopaTOpHBII 1€MOHCTPALIMOHHBIIN ¢ HAICTPOMKOHN (C 3alIUTHBIM, XUMOCTOMKUM U TEPMO-
CTOWKHM IOKPBITHEM)

3 | Cron yueHndeckuii 1abopaTOpHBIN, PEryIHPYEMbIi IO BHICOTE (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKUM MOKPBITHEM, PAKOBHHOM, OOPTUKOM 10 HAPYKHOMY Kparo, IOJIBOJIKOM U OTBEIe-
HUEM BOJIbI, U CAaHTEXHUKOMN )/CTON yYeHUUECKH, peryTupyeMBbIii 10 BeICOTE (TpHOOpeTaeTCs
TOJBKO TIPH HAJIMYUU CHEIUATBHOTO JIA0OPATOPHOTO OCTPOBHOTO CTOJIA) (110 Kouwecmay 00yua-

FOUUxXCs1)
4 | Ctyn y4YeHHUUECKU# (no Koauvecmsy ooy4arouuxcs)
5 | Or"erymurenb

6 | Jocka kimaccHasi/PenbcoBas cucTema ¢ KJIIAaCCHOW M MHTEPAKTUBHOM JIOCKOH (ITporpaMMHOe oOec-
MeYeHHe, IPOEKTOp, KPEIJICHUsI B KOMIUIEKTE )/ UHTEPAKTUBHON MaHENbI0 (TporpaMMHOe obecrie-
YEHUE B KOMILICKTE)

CroJt ¢ SIIMKaMU ISl XPaHSHHsI/ TYMOOH (pabouee mecmo npenodasamerisi)

7
8 | Kpecno oduchoe (pabouee mecmo npenooasameiis)
9 | Jlocka mpobOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiCTBO) JUIsl 3aTEMHEHUs] OKOH

11 | Hlkad BBITSKHON TAHOPAMHBIN

12 | lllkad nys xpaHeHHUs y4eOHBIX MOCOOMI

13 | AnTeuka YHUBCPCAJIbHASA IJI OKa3aHUS nepBoﬁ MEIUITUHCKON MOMOIITH

TexHnuyeckue cpeacraa

1 | MHoroyHKIIMOHAJIbHOE YCTPOHCTBO/IPUHTED

2 | IHTepaKTUBHBINA MPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBIN MIIM CTAIlMOHAPHBIH (TIpO-
rpaMMHOE oOecIieueHue, POeKTop, KperuieHne B KoMIliekTe)/PenbcoBas cucrema ¢ KI1acCHO! U
MHTEPAaKTUBHON JOCKOH (MMporpaMMHOE o0ecrieueHne, NPOeKTop, KPEIIeHHE B KOMITJIEK-
T€)/MHTEPAKTUBHON MaHEeNbI0 (IPOrpaMMHOE 00ecrieueHUE B KOMILIEKTE)

3 | IlepcoHasbHBIN KOMITBIOTED € TIEpUQEpUei/HOYTOYK (JIMIIEH3NOHHOE TPOTrpaMMHOe 00ecTiedeHue,
o0pa3oBaTeNbHBI KOHTEHT U CHCTEMa 3alUThl OT BPEAOHOCHOW HH(POPMALIUH, IPOrPAMMHOE
obecrieuenure s UGPOBOM 1a00PATOPUH, C BOBMOKHOCTBIO OHJIANH-OIPOCa)

DJICKTPOHHBIE CPEACTBA 00y4YeHHU S

1 | DnexkTpoHHbie cpencTBa 00yuenus/MaTepakTuBHBIE TOCOOUS/OHIIAMH-KYPCHI (10 pazderam pabo-
ueti npo2pammbol)

JleMOHCTpanMOHHBIEe Y4eOHO-HATJISIAHbIE TOCOOHS

1 | CnoBapu, cipaBOUYHUKH, SHIUKIONEIUS (110 XUMUYECKUM HAYKAM)

N

Kommext TMOPTPCTOB BCIIMKNX XUMHUKOB

3 | ITocoOus HATIIAIHON SKCIO3UIIAN




o

\ ITepuonnueckas cucrema xumudeckux seMenToB J[.M. Menaeneera

Cnennanun3npoBaHHasi MeOeJIb H CHCTEMbI XPaHeHHUs1 /15l XMMHYECKOI J1adopaTopuu

1 | JlaGopaTopHBIH OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3alITUTHBIM, XUMOCTOHKUM U TEPMOCTOUKUM
MOKPBITHEM, HAJICTOJILEM, C TIOACBETKOM M AJIEKTPUYECKIMH PO3ETKaMH, TTOIBOJIKOM U OTBEICHHU-
€M BOJIbl, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIHA, PEryIUpYyEMBbIi IO BBICOTE

3 | Cton nabopaTOpHBII 1eMOHCTPALIMOHHBIH (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTOMKHUM MOKPbI-
THEM, PAKOBUHOM, ITOJIBOJIKOM U OTBEAEHUEM BOJbI, CAHTEXHUKOW, JIEKTPUUYECKUMH PO3ETKAMU,
aBTOMaTaMU aBapUHHOIO OTKJIKOYEHUS TOKA)

4 | Cron nabopaTopHbIi JEMOHCTPAIMOHHBIN C HAJCTPONKOM (C 3alIUTHBIM, XUMOCTOUKHUM U TEPMO-
CTOMKUM MOKPBITHEM)

5 | Crout ¢ ssmuKaMu 7151 XpaHEeHUsI/ TyMOO#

6 | Kpecno opucnoe

7 | OrHeTymmTenb

JleMOHCTpanMoHHOe 000pyA0BaHKMe M IPUOOPHI 1Jisi KaONHeTa U JIadopaTopum

1 | Becwl anekrponnsie ¢ USB-niepexogHukomM

2 | CTONMK MOABEMHBIH

3 | Henrpudyra nemoHCTpanmoHHas

4 | llltatuB JeMOHCTPAIIMOHHBIN

5 | Annapar a1 IpoBeIeHUs] XUMUYECKUX peakui

6 | Anmapar Kunmna

7 | OBouomeTp

8 | 'openka yHuBepcanbHas

9 | IIpubop As WILTIOCTPALMU 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKIMNA OT YCIOBUI OKpYXkKaro-
LIEN CpeJIbl

10 | HaGop m1st 351eKTpon3a JeMOHCTPAIIMOHHBII

11 | IIpuGop A7t ONBITOB IO XMMHUU C SJIEKTPUIECKUM TOKOM (J1aOOpaTOPHBIN)

12 | TIpuOop A5t OKUCIIEHUS CIMPTA HaJl MEIHBIM KaTaJIn3aTOPOM

13 | IlpuGop Asist OTydEHUS TAJTOUI0OATKAHOB JEMOHCTPAMOHHBIN

14 | TIpuOop a5 mosTyyeHHsl paCTBOPUMBIX BEILIECTB B TBEPJIOM BHUJIE

15 | YcranoBka juist puibTpoBaHus MOJI BAKYYMOM

16 | [Ipubop nns onpesenieHnst cocTaBa BO3Iyxa

17 | T'a30anannM3aTop KUCI0pOJa U TOKCUYHBIX I'a30B ¢ HU(POBOI MHAMKALIMEH MoKazaTesei

18 | IIpubop ans MILTIOCTPALIMHU 3aKOHA COXPAHEHHSI MacChl BEIIECTB

19 | YcraHoBKa A1l IEPErOHKH BELIECTB

20 | bapomeTp-aHepouny

21 | HaGop Ju1st n3y4eHusi BOJOPOJHON SHEPreTUKH

22 | pH-meTpbl (Oonoanumenvhoe éapuamugrnoe obopyodosanue)

JlabopaTopHo-TexHoJI0rH4YecKoe 000py/A0BaHMe 1Jisl KaOHHeTa H JIadopaTopumn

1 | IIpuOop amst mosyyeHus! raJlonI0AJIKAHOB U CJIOKHBIX 3(UPOB J1IAOOPATOPHBII

2 | Konbonarpesareinb

3 | DNeKTpoIUIMTKA

4 | bansg koMOMHHPOBAaHHAS TAOOpaTOPHAS

5 | Bechl 115 chllmy4nx MaTepuanoB

6 | Ilpubop asis moaydeHus razoB

7 | CniuproBka J1abopaTopHast

8 | MaruuTtHas mMemaaka

9 | Mukpockon mudpoBoii ¢ pyKOBOJCTBOM ITOJIB30BATEIsl M IIOCOOMEM ISl YIaIiXCsl

10 | HaGop /uist YUCTKH ONTHUKH

11 | HaGop nmocy/sl AJis peakTUBOB

12 | HaGop mocybl v IpruHAIISKHOCTEH UTst pabOTHI ¢ MAJIBIMU KOJIMYECTBAMH BEIIECTB

13 | Habop mpuHau1e:KHOCTEN 11 MOHTa)Ka MPOCTEHITNX TPUOOPOB O XUMUHU

14 | HaGop mocy/pl 1 prUHAJUIeKHOCTEN U3 ponuieHa (MUKpoiaadbopaTropus)




JlaboparopHasi XumMHUecKas ocyaa Jisi KabnHeTa u JadopaTopuu

KommiekT ko6 JeMOHCTpallMOHHBIX

Ha6op npobok pe3snHOBBIX

ITepexon CTEKIISTHHBIN

[Tpobupka Bropiia

IIpoGupka nByXKoJeHHAas!

CoeIuHUTEND CTEKIISTHHBIN

3aXuM BUHTOBOU

3axxuM Mopa

OO |N|O|OTBAIWIN -

HInadr cCHIIMKOHOBEIN

[EY
o

KoMmIeKT CTeKITHHOM MocyAbl Ha MITH(ax IeMOHCTPAMOHHBIN

=
=

Jlo3upyroliee ycTpoiicTBO (MEXaHUYECKOe)

-
N

KommuiekT u3nenuii u3 kepamuku, Gapdopa u dasaca

[EY
w

Kommuiekt sokek happopoBbIx

H
S

Kommmrext MCPHBIX K0JIO Majoro o0bema

=
ol

KoMIIekT MepHBIX K0JI0

=
(o]

Kommmrext MCPHBIX HUJIMHIAPOB IJIACTUKOBBIX

[
\‘

Kommuekr MCPHBIX HUJIMHAPOB CTCKIITHHBIX

[EY
00]

Kommext BOPOHOK CTCKJIAHHBIX

=
O

Kommiekt numeTtox

N
o

KoMIIIEKT cTakaHOB IIJIACTUKOBLIX/CTEKIIHHBIX

N
[

KominiekT ctakaHoB XMMHYECKUX MCPHBIX

N
N

KoMmieKkT cTakaHIUKOB JJIA B3BCHIMBAaHU A

N
w

Komimrext CTYIIOK C IICCTUKAMH

N
~

Habop mmareneii

N
o1

Hab6op nurIIeTOB

N
[op}

Hab6op yamex [Terpu

N
By

TpyOka cTeknsiHHAs

N
(e}

DKCUKaTop

N
(o]

Yama kpuctauin3alliOHHAs

w
o

I{unip! TUreIbHBIE

w
e

broperka

w
N

[IpoGupka

w
w

banka mox PCAKTHUBBI ITIOJIMDTUIICHOBAA

w
&

baHka noj peakTUBBI CTEKJIIHHAs U3 TEMHOTO CTEKJIa C MPUTEPTOMN MPOOKOI

w
(8}

HaGop CKJISIHOK AJ1s1 paCTBOPOB PEaKTHBOB

w
(o]

Tlasmouka cTexiaHHasg

w
hy]

[ltatuB nmst mpoOUPOK

w
oo

Kommekt CpCACTB IJIA I/IHI[I/IBI/II[yaJ'ILHOI‘/JI 3alIUThI

w
(o]

Kommnekt repmomeTpoB

N
o

CYI_HI/IJ'IBHaSI IMaHCJIb JJId ITOCYAbI

41 | dunprpoBanbHas Oymara/uiIbTpbl OYMaXXHbIE (0ORONIHUMENbHOE 8apuamuerHoe 000py0osaHue)

Mopenu (00beMHBIE M IIJIOCKHE), HATYPaJIbHbIC 00bEKThI (KOJICKIMH, XHMHYECKHE PeaKTHBbI)
U1 KaOuHeTa U J1abopaTopuu

Kommiext Mopesei KPUCTATNIMYCCKUX PCHICTOK

Mojenb MOJIeKyJIbl Oenka

Habop 1151 MoenupoBaHusi CTpOEHUSI HEOPIraHUYECKUX BEIIECTB

HaGop a5t MogenupoBaHus CTPOCHUSI OPTaHUYECKUX BEIIECTB

Habop nns MmogenupoBaHusi CTPOCHHS AaTOMOB U MOJIEKYJT

Ha60p I MOACTIMPOBAHUS JICKTPOHHOI'O CTPOCHHUA aTOMOB

KoMmnekT KommeKmmit

O NOOTPA|WIN -

KoMmiaekT XuMraecKux PCAaKTUBOB




ObopynoBanue J1a00PaAHTCKOM KAOUHETA XUMUM

Cron ¢ smMKaMy JJIsl XpaHeHUs/ TyMOOi

Kpecno oducnoe

Crout 1a00paTOPHBIN MOCUHBIHI

CYHII/IJ'IBHaH IMaHCJIb JJJIA ITOCYIbL

[Hxad mist XpaHeHUs: yueOHBIX TOCOOMIA

[lkad a5 XpaHeHUs] XUMUYECKHX PEAKTHBOB

[Hxad mist xpaneHus 1a60paTOPHOI MOCYABI/TIPUOOPOB

Ikad BBITSOKHON

OO |N|O|OTBAIWIN -

JlaGopaHTCKHIT CTO

[EY
o

Cryn 1a00opaTOpHBIM, pEryIupyeMBIii 110 BBICOTE

=
=

DJIEKTPUYECKUHN aKBaIUCTUILIATOP

-
N

[xad cymmabHBIN

[EY
w

Pe3nHOBBIE IEepUaTKH

H
S

KowmrmutekT epiieit 111 MBIThsI 1a00paTOPHOHN TOCY/IbI

3.2. UndopmanmnonHoe odecneyeHne peaau3amum nNporpaMmmbl

Jlist peanu3anuy IporpaMMBbl TACHUTUTMHBI OMOIMOTeYHbIH (POHA 00pa3oBaTeIbHONW OpraHu3a-
[[MU JOJDKEH UMETh TeUaTHbIe W/WJIH DJIEKTPOHHBIE YUeOHUKU U pa3pabOTaHHBIE B KOMILIEKTE C HUMH
yaeOHbIe ocoOust (TIpu HATUYWH), JOMYIICHHBIE K UCTIOIb30BAHUIO TIPH pPeasih3aIiui 00pa30BaTeIbHBIX
MPOrpaMM CpeIHero MmpodeccnoHanTbHOr0 00pa3oBaHus, pealu3yeMbIX Ha 6a3e OCHOBHOTO 001Iero o0-
pa3oBaHusl.
[Tpu peanuzanuu NporpaMMbl TUCHUTUTHHBI BO3MOXKHO HCIIOJI30BAHHE AJIEKTPOHHBIX 00pa30BaTeIbHBIX
PECYPCOB, AOMYIIEHHBIX K UCIOJB30BAHUIO TIPH PealTU3alii 00pa30BaTEIILHBIX TPOTPaMM CPETHETO
o0miero oopa3oBaHusI.

Pexomenayemble meyaTHbIE U3JAHUS 110 peaan3aluy 001eo0pa3oBaTeIbHON 1M CIUIIIMHBI

OcHoBHbIE eYaTHbIE U3JaAHUSA

1. Pymsutuc I'.E. Xumus: 6a30BbIii ypoBeHb: YIEOHUK JIJIs1 00pa30BaTeIbHBIX OpraHu3alui, pea-
JU3YIOLMX 00pa3oBaTesbHbIE MIPOrPaMMBI CpefHero npodeccuonaabHoro oopazosanus /I.E.
Pynzurtuc, ©.I'. ®enpaman. — Mocksa: [Ipoceenienne,2024.

2. Andunorenosa, U. B. Xumusi: yaeOHUK U TPAKTHKYM JIJISI CPETHETO MPOPECCHOHATBHOTO 00-
pasoBanusi / . B. AupunorenoBa, A. B. baokos, B. A. TlonkoB. — 2-e u3., ucnp. u gomn. — MockBa:
WznarensctBo FOpaiit, 2022. — 291 c.

3. Ieromuxuna, H. A. Obmas xumus: yueonuk must CI1O / H. A. llleronuxuna, JI. B. Munaes-
ckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

4. Huxonbsckuil, A. b. Xumus: yueOHUK U MPAKTUKYM AJISI CPEIHETO MPO(hecCHOHAIBHOTO 00pa-
3oBanus / A. b. Hukonbsckuit, A. B. CyBopoB. — 2-e u3n., nepepab. u gon. — Mocksa: M31arenbeTBo
IOpaiit, 2022. — 507 c.

5. Xumus: ydeOHUK Ui cpeaHero mpodeccuonanpHoro oopasosanus / 0. A. Jlebenes, I'. H.
danees, A. M. T'onryoes, B. H. Illanosai; mox o6mieii pexakmueit I'. H. @aneesa. — 2-e u3., mepepaod.
u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 431 c.

JlonoTHUTeIbHBIC HCTOYHUKH

1. Xwumwms. 10 xkmacc. Yrnyonénnsiii ypoBenb: yueonuk/ B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. — M.: [IpocBemenue, 2022. — 446, [2] c.:
WL

2.  Xwumusa. 11 kmace. YrnyOnéuuelii ypoBenb: yueOHuk/ B.B. Epemun, H.E. Ky3bpmenko,
A.A. llpo3nos, B.B. JIynun; nox pen. B.B. Jlyauna. — M.: [Ipocsemienue, 2022. — 478, [2] c.: ui.



3. Xumwus. Yraoy6nenuslit ypoBenb. 10—11 kmaccer: pabovas nporpamma k auaun Y MK B.B.
Jlynuna: y4e0HO-METOINIECKOE nocooue / B.B. Epemumn,
A.A. JIpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: [Ipoda, 2017. — 324, [1] c.

4.  Meronnueckoe mnocobue k yueOHuky B. B. Epemumna, H. E. Ky3smenko,
B.M. Tepenuna, A. A. JIlpo3aoBa u ap. «Xumus. Yriay0iaeHHbI ypoBeHb». 10 kiace / B. B. Epemusn,
AA. Hpo310B, 1.B. Epemuna, B. n. MaxoHuHa,
0. 1O. Cumonoga, 2.10. Kepumon. — M.: Jlpoda, 2018. — 339 c.: ui.

5.  Meroauueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3aoBa u
np. «Xumus. YriuyoneHHbidd ypoBeHb». 11 kmace / B. B. Epemun, A.A. JIpo3nos, 1.B. Epemuna, H.B.
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HNuTepHeT-pecypcsl

1. hvsh.ru— XXypnan «Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — nexkumu mo xumum Ha caite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)




Hay4no-mmonyspHbIil POEKT «JIeMEHTHI OOJBINON HAayKW» ((hu3uKa, XUMUS, MaTeMaTHKa, aCTPOHO-
MUsl, HAYKH O JKU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTH, HAyYHO-TIOMYJISIPHBIE CTaThH, JIEKIIHUH,
SHIMKJIONENH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caitt HayuHo-nonyJisipHoro xypHana «llorenmman». Xypnan uznaércs ¢ 2005 r., ¢ 2011 r. — paznen

«XUMHAT.
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaifT HayqHO-TIOMYJIIPHOTO XKypHaja «XuMHs U ku3Hby. XKypHan uzgaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITas JIEKTPpOHHAs OMOMHOTeKa XUMUIecKkoro nmopTtana «Chemnet», conepkuT yueOHble 1 HHPOP-

MAaI[MOHHbIE MaTepuabl U MIKOJIBHUKOB U yuuTenei. B Helt MOKHO HalTH y4eOHMKH 1O 00IIel U He-
OpPraHMYECKON XMMHUHU, OPraHMYECKON XUMHUHU, MyJIbTUMEANaMaTepHalibl, a TaKXKe 3aJa4d XUMHUYECKUX
OJIUMIIUAJ] C PELICHUSMHU, 3a/1a4l BCTYIMUTEIIbHBIX SK3aMEHOB 11 a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnbsie MaTepuaibl 00 onumnuagax: MocKoBCKO# ropojickoi, Beepoccutickoit, Mennene-

eBCcKoi, MexyHapoaHo. [IpuBeieHbI 3a1a4l TEOPETUYECKUX U IKCIIEPUMEHTAIBHBIX TYPOB, TOAPO0-
HBIE pelIeHUs, CIUCKHU B oTorpaduu modeuTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema TUCTaHIIMOHHOTO OOYYCHUsI, HAIIPaBIICHHAsS B MIEPBYIO OYepe/Ih Ha MOJATOTOBKY K OJTUMITHAIaM

BCEX YpOBHEH — OT WIKOJBbHBIX 10 MexayHaponHoil. CalT cOAepKUT OrpOMHOE KOJUYECTBO 3ajady,
CIpYIIIMPOBAHHBIX KaK IO TEMaM, TaK U 110 OJIMMIIMAJiaM. ITo BceM OCHOBHBIM pasaciiaM XuMHUH IpuBe-
NEH TEOPETUYECKUI MaTepuall U pa3o0paHbl PELICHHs TUIIOBBIX 3a/au.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran no HanotexHosiorussM. OCHOBHas 11eJlb — pa3BUTHE 00pa30BaHUs B 00JaCTH HAHOTEXHOJIOTUI

1 IIOATOTOBKA K MHTCPHET-OJIMMIINAJIC 10 HAHOTCXHOJIOTHUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast cnpaBounas nHpopManus 0 XUMAYECKHUX JJIEMEHTaX M MX CBOMCTBAx (Ha aHTJIMMCKOM SI3bI-

Ke).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKOSA3BIUHBIN CAalT O CBOMCTBAX XMMUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii caliT oHJIaliH-00pa30BaHUsl, COAEPHKUT MHOIO MHTEPECHBIX 00pa30BaTEIbHBIX KypCOB
Y BUJCOJIEKIUH 715 IIKOJIbHUKOB, CTY/IEHTOB U yuuTeseil. ECTh HECKOIBKO KypCOB MO XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camblif aBTOPUTETHBI B MUpe XUMUU MH()OPMAIIMOHHBIA UHTEP-

HET-pecypc (CalT IUIATHBIN).
13. http://www.organic-chemistry.org/
HopTan 10 OpFaHquCKOﬁ XMMHM Ha aHTJIMUCKOM SI3BIKE.
14, http://www.xumuk.ru
CaﬁT 0 XUMHUHU: KJIACCUYCCKHUC y‘lGGHI/IKI/I, CHpaBO‘-IHI/IKI/I, SOHIUKJIOIIC AU, ITOUCK OpFaHI/I‘-IGCKI/IX )41 Heop-

FaHUYECKUX PEAKIUHN, COCTABIICHUE YPABHEHUN PEAKLIUMN.
15. http://orgchemlab.com/
CaiiT, HOCBSILIEHHBIN MTPaKTHUECKON paboTe B 1abopaTropun




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSI OBIIEOBPA-
30BATEJIbBHOU JUCHUIIVINHBI

KoHTposb 1 o11eHKa pe3ysIbTaTOB OCBOCHMS 00111€00pa30BaTeNbHOM JUCIUIUIMHBI PACKPBIBAIOT-
csl yepe3 AMCUUIUIMHAPHBIC PE3YNIbTaThl, HAIIPAaBJICHHBIE HAa (POPMHUPOBAHNE OOIUX U MPO(PECcCHOHATb-
HBIX KOMIIETEHLUH 110 pa3zienaM U TeMaM CoJiepKaHus yueOHOro MaTepuaia.

Oob6masi/mpodeccuoHalbHaAsA KOMIIETEH- Pasnen/Tema Tun OLIEHOHBIX Mepo-
s npusTHii
OK 01. Beibupats criocoObI pemienus 3a- | Tema 1.1-1.7
nad mpo(hecCHOHATLHOM NesTeIbHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K PA3JIMYHbIM KOHTEKCcTaMm | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 YCTHBIN onpoc
Tema 6.1 Pemenue pacuéTHeIx 3a1a4
Tema 7.1 HaOmronenune 3a xomoMm
Tema 8.1 BBIIIOJIHEHUS IPAKTUKO-
OK 02. Mcnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, OPUEHTUPOBAHHBIX 3a/1aHUI
CpezacTBa MOMCKa, aHau3a U uaTepnpera- | 1.6, 1.7 [IpencraBnenue pe3ynbra-
nuu nHGopManuu, 1 ”HGOPMAITHOHHBIC Tema 2.1,2.2 TOB
TEXHOJIOTHH JJIs1 BHITIOJIHEHHS 3a7a4 nipo- | Tema 4.1, 4.2 MPaKTUYECKUX U J1abopa-
(beccuoHanbHOM NeSTENIbHOCTH Tema 5.2-5.4 TopHBIX padot IIpoBeneHune
Tema 6.1 XUMHUYECKOTO IKCTIIEPUMEH-
Tema 7.1 Ta
Tema 8.1 Brimonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
D deKTHBHO B3aMMOIeiicTBOBATh U pabo- | Tema 2.1, 2.2 pabor 1o
TaTh B KOJUIEKTHBE U KOMAH/IE Tema 4.1,4.2 pazjesiaMm AUCHUTUIMHBI
Tema 5.2-5.4 OrneHka caMOCTOSITENTLHO
Tema 6.1 BBIIOJIHEHHBIX 3aJaHUN
Tema 7.1 3amura peneHus Kenc-
Tema 8.1 3am1ad (¢ yueToM Oymymieit
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 npodecCuoHaNTbHON
OKpYKarollen Cpebl, pecypcocoepexe- Tema 5.1 JeSATETbHOCTH)
HUIO, IPUMEHSITh 3HAaHUS 00 N3MEHCHUH Tema 8.1 BrinosiHeHue 3agaHuit mpo-
KJIMMaTa, MPUHIHIIBI OEPEKITUBOTO MPOU3- MEXYTOUHOU aTTeCTalluu
BOJICTBa, 3¢ (EKTUBHO JEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHIX
I1K3.1-11K3 .4
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