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Padouast nporpamMmma y4ye0HO# JMCIMIIMHBI pa3padoTaHa Ha OCHOBeE:

OenepanbHblii 3akoH 0T 29 nexabps 2012 r. Ne273-03 «OO6 obpazoBanuu B Poccuiickoit
denepanuny;

[Tpuka3z Munnpocsemienus Poccuu ot 14 utonst 2022 1. Ne 444 «OG6 yTBepxacHUH (enepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa CPelHEro NpogeccuoHaIbHOro 00pa3oBaHus
1o crienuanbHocTy 15.02.16 TexHOI0rusa MalllMHOCTPOECHUSY;

[Tpuxa3z MunucrepcrBa npocseuienus: Poccuiickoit ®denepaunn ot 24 asrycra 2022 roga N 762
(c m3menenusimu Ha 20 nexabps 2022 roma) OO0 yrtBepxkaenuu llopsaka opraHuzauuu u
OCYIIECTBJICHUSI 00pa30BaTEIbHON AEATEILHOCTU 10 00Pa30BaTEIbHBIM IIPOIpaMMaM CpPEAHETO
npodeccnoHanbHOro 00pa3oBanus';

[Tpukaza MunoOpHayku Poccum ot 17.05.2012 Ned13 "OO ytBepxaeHUH ¢enepaabHOro
TOCYIapCTBEHHOTO 00pa30BaTEIFHOTO CTAHIAPTa CPEHEro 00IIero oopa3oBanus";

[Tpuxa3za MunucrepctBa npocseuieHust Poccuiickoit @enepanuu ot 12 asrycra 2022 r Ne 732 "O
BHECEHUHU U3MEHEHUH B (eiepabHbIi rOCy1apCTBEHHBIH 00pa30BaTebHbINA CTAHIAPT CPEIHETO
oOuiero o00pa3oBaHUs, YTBEPXKACHHbI  MpukazoM MuHucTepcTBa 00pa3oBaHUS HayKH
Poccuiickoit @enepanuu ot 17 mast 2012 r Ne413";

[Tpukaza MunucrepcTBa npoceuienus Poccuiickoit @enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpPXKACHUH (eaepaibHON 00pa30BaTeIbHON MPOrpaMMBbI CpeaHETo o0I1ero oopasopaHus';

[Tpukaza MunuctepctBa npocsemienus Poccuiickoit @eneparuu ot 22 mapta 2021 v Ne 115 "O6
yrBepkaeHnH [lopsika opraHu3al U OCYIIECTBJICHUS 0Opa30BaTENbHOW NEATETBLHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHbIM NPOrpaMMamM - 00pa3oBaTeIbHBIM MPOrpaMMaM HauyajabHOTO
00I111eT0, OCHOBHOT'O OOIIETO U CPeAHEro 00IIero oopa3oBaHus;

[Ipukaz MunucrepctBa mnpocsenieHuss PO ot 26.06.2025 1.Ne 495 «OO6 yTBepxkacHHE
(benepanpHOro nepeyHs yueOHUKOB, TOMYIIEHHBIX K HCIIOIB30BAHUIO IIPH PEAIN3aLuU UMEIOIIUX
roCy/apCTBEHHYIO aKKPEIUTALINIO 00pa30BaTebHBIX IPOrPaMM HaualbHOIO 00IIEro, OCHOBHOTO
obmiero,  cpeaHero  obmero  oOpa3oBaHMs ~ OpraHM3alMsAMH,  OCYIIECTBISIOUIMMHU
0o0pa3oBaTeNbHy0 JESTeNbHOCTh M YCTAHOBJICHUS MPEAEIbHOTO0 CpOKa HCIHOJb30BaHUs
UCKJITIOUEHHBIX YUeOHUKOB;

[Tucemo MunucTepcTBo pocserenus Poccutickoit dpenepamnyu ot 14 urons 2024 r. Ne05 — 1971

« O HampaBieHMH pekoMeHaauui» ( BMecTe ¢ « PexoMeHganusMu 1o peanu3aliy CpeIHero
obmero oOpa3oBaHMsi B Tpeaernax OCBOCHHsS 00pa3oBaTEbHONW MPOTPAMMBI  CPETHETO
po¢heCCUOHATBHOTO 00Pa30BaAHMD )

VYcraBa 'AIIOY CO «llomunpodwmibheiii TexuukyM um. O.B.Tepémxuna» Ne 788-IIIT
09.11.2016r;

[Tonoxenus 06 ounom otaenernu ['AIIOY CO «IIT um. O.B.Tepémkunay;

[Tonoxenus o camocrosrensHoit padbote [AIIOY CO «IIT um. O.B.Tepémkunay;

[TonokeHus TO MJIAHUPOBAHUIO, OPTAaHU3ALMU U MPOBEICHUIO Ta0OPATOPHBIX, MPAKTUYECKUX
pabot 'AIIOY CO «IT um. O.B.Tepémxkunay;

[TonoxkeHus 0 TEKyLIeM KOHTPOJIE U MPOMEKyToUHOM atTectauuu ctyaeHToB ['ATIOY CO «IT
uM. O.B.Tepémkunar;

Pazpabotunk:
I'ATIOY CO «Ilonunpoduneuseiii TexuukyMm uM. O.B. Tepémkuna»
IIpenonasarens Beiciier kareropuu Tokanosa H.B.
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1. O0mas xapakTepucTHKa padoueil nporpaMMsbl 001e00pa3oBaTeJbHOM TUCHUIIINHBI
«XuMus»

1.1.  OOuacTh npuMeHeHHus: pado4yeil MPOrpaMMbl

Pabouast mporpamMmma y4eOHON MUCHIUIUIUHBI « XUMHUSD SIBIIIETCS 00s13aTE€IHHOM 9acThIO
00111e00pa3oBaTeIbHOrO IMKIA 00pazoBaTenbHON mporpamMmMel B coorBercTBun ¢ PI'OC 5 CITIO
o ykpynHeHHo# rpymrme 15.00.00 Mammunoctpoenue no OIIOIT CITO [ICC3 no cneunanbHOCTH
15.02.16 TexHonorust MalIMHOCTPOEHUS, YTBEPAKACHHOTO NTpUKa3oM MuHmnpocsemenus Poccun
ot 14.06.2022 Neo 444 «O06 yTtBepxaeHUH (eaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
cragmapra CIIO mo  cmemmansHoctH  15.02.16  TexHonoruss  MalIMHOCTPOECHHUS»
(3apeructpupoBano B Muntocte Poccun 01.07.2022 Ne69122).

1.2. MecTO TMCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM NMpodecCHOHAIBHOI 00pa30BaTe/IbHOM
NPOrpamMMbl: JTUCITUIUIMHA BXOIUT B 0011€00pa30BaTEeIIbHbIN IIHUKIL.

[Iporpamma peanusyercs Bo 1 cemectpe 1 kypca.

1.3. llean 1 nuiiaHupyemMble pe3yabTAThl 0CBOCHHS U CHUIITTHHBI
1.3.1. Henu u 3a1a4u AUCHUNIMHBI
Henu: QopmupoBaHue CUCTEMBl XUMHUYECKMX 3HAHWM KaK BaXHEWIIEH COCTaBIISIOIICH

GCT€CTB€HHO-Hay'-IHOI\/'I KapTHHBI MI/Ipa, B OCHOBC KOTOpOfI JICKAT KIIIOYEBBIC IIOHATHA,
(yHIaMeHTaIbHBIC 3aKOHBI M TEOPUH XMMHH, OCBOCHHE s3bIKa HAyKH, YCBOCHHE W TIOHUMaHHE
CYIIHOCTU JOCTYIHBIX 00OOIICHHI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE ¢ UCTOpUEH
nux pa3BI/ITI/ISI 1 CTaHOBJICHUA,

- (I)OpMI/IpOBaHI/Ie 58 pa3BI/ITI/IC Hpe,Z[CTaBHCHI/Iﬁ (0] HayLIHLIX METOA4aX IIO3HAHHUA
BELIECTB U XUMUYECKUX PEAKIMM, HEOOXOAUMBIX JJI1 IPUOOPETEHHS] YMEHUIM OpUEHTHPOBATHCS
B MI/Ipe BCIIECCTB N XHUMHUYCCKUX ﬂBHeHHﬁ, UMCHOIIINUX MECTO B an/Ipogle, B HpaKTquCKOﬁ nu
[TOBCEIHEBHOM KU3HU;

- pa3BUTHE YMEHUH W CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOTIOJCHHEM U
00BSCHEHUEM XMMHYECKOIO SKCIIEPUMEHTA, COOJIOICHUEM IPAaBHI 0€30IacHOro OOpaIICHUS C
BC€IICCTBaAMMU.
3agauy AMCHMILIMHBI:

1) chopMHpOBaTh IOHUMAHUE 3aKOHOMEPHOCTEH IPOTEKAHHS XUMHUYCCKUX
IPOIIECCOB U SIBJICHUW B OKPYIKAIOIIEH Cpejie, a TAKXKE UX CBSI3b C IIEJIOCTHON HAyYHOU KapTUHOU
MHpA U IPYTUMU €CTECTBEHHBIMU HAyKaMU;

2) pa3BUTh YMEHHUS COCTaBJIATH (DOPMyIIBI HEOPTaHWYECKHX M OPraHWYECKHUX BEIIECTB,
ypaBHeHI/ISI XUMHUYCCKUX peaKqu/'I, O6’I)5[CH$ITI) X CMBICI, I/IHTepHpeTI/IpOBaTB

PE3YyJIbTaTbhl XUMHUUYCCKUX DKCIICPUMCHTOB,



3) chopMUpOBaTh HaBbIKU MPOBEACHUS MPOCTEUIINX XUMHUYECKUX
OKCIEPUMEHTAIBHBIX HCCIEIOBAaHUNA C COOJIOACHHWEM TMpaBWJl OE30MacHOTO OOpaleHus ¢
BElIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS HAXOJWTh, AHAIM3UPOBATH M MCMOJIH30BaTh HH(OPMAIINIO
XUMHYECKOTO XapakTepa W3 Pa3IUYHbIX WH(OPMAIMOHHBIX HMCTOYHUKOB, BKIIOUYas Y4eOHYIO
JUTEPATypy, HAy4YHbIE MyOIMKAIMKA U HHTEPHET-PECYPCHI;

5) chopMUpOBAaTh YMEHUSI MPOTHO3MPOBATh MOCIEACTBUSA CBOEH IESTENbHOCTH U
XUMHYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB, YUUTHIBAsI BO3MOYKHBIE
9KOJIOTMUECKHE U COLUAJIbHBIE BO3ACHCTBYSI,

6) chopMUpOBAaTh TIOHMMAaHWE 3HAYUMOCTH JOCTHIKCHHA XHMHUYECKON HAyKd H
TEXHOJOTHM IS pa3BUTHs COLUMAIbHOM M MPOU3BOACTBEHHOM cdep ¢ yMEHHEM NPUBOAUTH
IpPUMEPHI UX IPUMEHEHHSI B PA3TUYHbIX chepax KU3HU.

3HaTh:

31 copMupOBaHHOCTH MPEJICTABICHUI O MECTE XMMHH B COBPEMEHHOW HAYYHOU KapTHHE
MUpa, TOHUMaHUE POJIM XUMHUH B (POPMUPOBAHUU KPYro3opa ¥ (PyHKIMOHAILHON IPaMOTHOCTH
YeJI0OBeKa ISl pelIeHuUs MPaKTUYECKHUX 3a/1ad.

32 copMHUpOBaHHOM COOCTBEHHOM MO3UIIUU IO OTHOIICHHUIO K XUMHUYECKON HH(OpMaIuy,
[I0JIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

Ymers:

V1 BnasgeHre OCHOBOIIOJIATAOIUMHY XUMHUUECKUMU MOHATUSAMU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH, M0JIb30BAaHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM.

V2 BnajgeHue OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHUSA, UCIOJIb3YEMBIMU B XUMHH:
HaOII0/IeHNE, OMMCAHKUe, YKCIIEPUMEHT, YMEHHUE 00pabaThiBaTh, OOBSCHATH pe3yibTar, ACNaTh
BBIBOJIbI, TPUMEHSATh METObI TO3HAHUS MIPU PEIICHUH 3a]1a4.

VY 3 chopMupOBaHHOCTh YMEHHUSI 1aBaTh KOJUYECTBEHHBIC OILICHKU U MPOBOJAUTH PACUETHI
10 XUMHUYECKUM (HOopMyJiaM U pacdETam.

VY4 Bnagenue npaBmiaMy 0€30MaCHOCTH MPH UCTIONb30BAHUH XUMUYECKHUX BEIIECTB.

1.3.2. IInanupyembie pe3yJbTaTbl OCBOCHHMs 00me00pa3oBaTeIbHONH JAMCUMILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO
JIMYHOCTHBIE Pe3yJIbTaThl:



Koa n
HauMeHOBaHHe
(popmupyembIX
KOMIIeTeHII il

IInanupyemMble pe3yJbTaThbl 0CBOCHHS JMCHUIIUHBI

Oo0mmue

JAucuunjanHapHbie

OK 01. BeiOupats
CIOCOOBI peLICHUS
3amad
npodeCCuOHAIBHON
NS TEIIEHOCTH
NPUMEHUTEIBHO K
pas3InYHbIM
KOHTEKCTaM

JInuHOCTHBIE Pe3yJbTAThI I0/LKHBI 0TPAKATH B YACTH:
TPYAOBOT0 BOCTIMTAHUSA:
— TOTOBHOCTh K TPYyHdy, OCO3HaHHE LIEHHOCTH MAacCTEepCTBa,

TpyZHoJooue;

— TOTOBHOCTh K aKTHBHOH JESATCIBHOCTH TEXHOJIOTHYECKON
u coLMaIbHOU HaANPaBIEHHOCTH, CIOCOOHOCTh
WHUIIMUPOBATh,  IUIAHUPOBATH M CAMOCTOSTEIHHO

BBINOJIHATH TAKyIO 1€ATEIIbHOCTB;
— HHTepeC K pa3auuHeM cdepaM npodeccroHaTbHON

JeSITEIbHOCTH.
MeranpeamMeTHble  pe3yJabTAaThl  JOJUKHBI  OTPaMKaThb:
OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

MO3HABATEJIbHBIMH JIelCTBHSIMH:

a) 0a3oBbIe JOrnYecKue JeiCTBHS:

— CaMOCTOSITEIbBHO (OPMYJIHpPOBAaTh M aKTyaJIU3UpPOBATH
npo0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CYH_IGCTBGHHBII;'I HpI/IBHaK UJIN OCHOBAHUA
JUTSL CpaBHEHUS, KilacCu(UKAIU U 0000IICHHMS;

— ONpenensaTh LETu ACATEIBHOCTH, 3a/JaBaTh MapameTpbl U
KPUTEpUU UX JOCTHKECHUS,

—  BBIABJIIATDH 3aKOHOM€pHOCTI/I 158 HpOTI/IBOpe‘-II/IH B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTHh KOPPEKTHUBBI B JI€ATENbHOCTh, OIEHUBATh
COOTBECTCTBUC pe3y.]'II)TaTOB neiaiaM, OICHHUBATh pI/ICKI/I
MOCJIECTBUI AeITEILHOCTH.

0) 0a30BbIe HcCIeA0BaTENIbCKUE e CTBHS:

— BIAJCTh HABBIKAMH  y4eOHO-MCCIIEOBATEIbCKOH U
MPOCKTHOW  JCATCIBHOCTH, HaBBIKAMH  pa3pelicHus

JMCcHUIINHAPHBIE Pe3yJbTAThI T0JKHBI 0TPAKATD:

IP6 01. chopMHUPOBAHHOCTH MPEJACTABICHUN: O XUMHYECKOU
COCTABIIAIONIEH €CTeCTBEHHOHAYYHOH KapTUHBI MHpPA, POIH
XUMHH B TIO3HAHWUU SBJICHUA MPHUPOABI, B (POPMUPOBAHUU
MBIIIJICHUSI W KYJbTypbl JUYHOCTH, €€ (YHKIIHOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM ISl pellieHus] MPaKTUYECKUX 3a/1a4
1 9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJTHOM cpenie;

IIP6 02. BrageHue cuCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas
BKJIIOUAET: OCHOBOMOJATAIONINE MOHITHUS (XUMHUUECKHI 3JIeMEHT,
aToOM, DJIGKTPOHHAsE 000JOYka aTroma, S-, p-, d-2JIIEKTPOHHBIE
opburtamu aTOMOB, WOH, MoJIeKyJIa, BaJICHTHOCT,
ANIEKTPOOTPHUIATENBHOCTh, CTEMEHb OKHUCICHUS, XHUMHYEeCKas
CBsI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM, YTIEPOAHBIN
CKeJeT, (QyHKIMOHAIbHAs IPYIINa, pagnuKail, H30MEpHs, H30MEpHI,
TOMOJIOTMYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOI- U
a30Tco/epKalllie  COCAMHEHUs, OHOJOTMYECKH  aKTHBHBIC
BemecTBa (YriaeBOAbI, JKUPBI, OCIKH), MOHOMEp, IOJIUMED,
CTPYKTYpPHOE  3BEHO, BBICOKOMOJICKYJISIDHBIE  COEAMHEHUS,
KpUCTAJZIMYECKasi ~ pelieTka, THUMIbl XUMHUYECKUX peakuui
(OKHCITUTENBHO-BOCCTAHOBHUTEIBHBIC, 9K30-U IHIAOTEPMHUECKUE,
peakuMu  MOHHOTO  OOMeHa),  pacTBOpP,  AJIEKTPOJIUTHL,
HEAJICKTPOJIUTHI, JIEKTPOIUTUIECKAS TUCCOLUAIINS, OKHCIUTEIb,
BOCCTaHOBUTENb, CKOPOCTh XMMHUYECKON pPEaKIMH, XMMHUECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUSI XUMHUECKOTO CTPOCHUS
OpraHUYEeCKHUX BEIIIECTB AM. bytneposa, Teopust
JJIEKTPOJIMTUYECKON THUCCOLMAlUH, Iepuoandeckuil 3akon J1.1.
MenzeneeBa, 3aKOH COXpaHEHHS MAacchl), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHHU, (HAKTOJIOTHMUYECKUE CBEACHHS O
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mpo0Jem;

—  BBISBJIATH NPUYHHHO-CJICICTBCHHBIC CBSI3U u
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTATh THIIOTE3y €€
pelieHus, HaXOAWTh apryMEHTBHI JUIS JIOKA3aTelbCTBA
CBOMX YTBEPXKICHHIA, 33a/laBaTh MapaMeTpbl U KPUTEPUU
pelIeHHS;

— aHAJIM3HMPOBATH IMOJyUYCHHBIC B XOJIC PCIICHHS 3a7adu
pe3yNbTaThl, KPUTHUECKHA OIECHUBATH MX JOCTOBEPHOCTH,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

YMETh IMEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U

MMPAaKTUYCCKYIO obnactu KHN3HCACATCIIBHOCTH.

CBOWCTBaX, COCTaBe, MOJIYYCHUU U OE30MaCHOM HCIIOJIb30BaHUH
BOXHEUIINX HEOPTraHUYECKHX M OPraHMYECKHX BEIIECTB B OBITY
Y TIPAKTUYECKOM JeSITeTbHOCTH YEIIOBEKa,

IIP6 03. chopMupOBaHHOCTH YMEHHUH BBISBIATH XapaKTEPHbIC
NPHU3HAKH W B3aWMOCBSI3b HM3YYCHHBIX TOHSATHH, NPUMEHSTH
COOTBETCTBYIOIIME MOHATHUS NP ONMCAHUU CTPOCHUS U CBOMCTB
HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB M MX MPEBPAIICHUN;
BBISIBIISITH  B3aMMOCBSI3b XUMHUYECKHX 3HAHWA C TMOHATHIMH U
MPECTABICHUSMH JIPYTHX €CTECTBEHHOHAYYHBIX TPEJMETOB;
mP6 04. chopmMupoBaHHOCTE  YMEHUH  HUCHOJIB30BATh
HAaMCHOBAHHMS XWMHUYECKUX COCAMHEHUH MEXIYHApOIHOTO
COI3a TEOPETUYECKOM M INPUKIAJHON XMMHUH U TPUBHAJIbHBIC
Ha3BaHUS BKHEHININX BEUIeCTB (ITWIICH, alleTHIICH, TJIHIEPHH,
¢denon, dopmanpaeru, YKCycHash KHCIOTA, TIIMIWH, yTrapHBIH
ra3, YIJIEKUCIBIA Tra3, aMMHaK, raiieHass W3BeCTh, HeTalleHas
U3BECTh, THTbEBAs COJA U JPYTUX), COCTABIATH (POPMYIIBI
HEOPTaHWYECKUX W  OPraHWYEeCKHX BEUIECTB, YpaBHEHUS
XMUMHUYECKHX pEaKUui, OOBACHATh WX CMBICH; MOITBEPKIATH
XapaKTepHBIC XUMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH 3KCIIEPUMEHTAMH M 3aIHCSIMU YPaBHEHHI
XUMHYECKUX PEAKIIU;

IIP6 05. chopMUPOBAHHOCTHP YMEHUH  yCTaHABIUBATh
MPUHAIICKHOCTh U3yUYEHHBIX HEOPTaHUYECKUX W OPTaHUYECKHUX
BEIIECTB K ONPEACNCHHBIM KjaccaM M TpyIIaM COEIUHEHUH,
XapaKTepU30BaTh UX COCTAB M BaKHEHIIINE CBOMCTBA; ONPEACIIATh
BUJIbI  XUMHYECKHX  CBsi3e  (KOBaJeHTHas,  WOHHAafi,
MeTaJuTM4YecKast, BOJOPOIHAs), THITBI KPHCTATMUYECKUX PEIIETOK
BEIIECTB; KJIacCU(UIIMPOBATh XUMUYECKUE PEAKLINY;

I1P6 07. chopMUpOBaHHOCTH YMEHHI MPOBOAUTH PACUETHI 11O

XUMHUYECKUM (popMysaM U ypaBHEHUSIM XUMHUYECKUX PEaKIUl ¢
MCIOJIb30BaHNEM (DU3UYECKUX BEIMYHH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MACChl, 00beMa
(HOpMasnbHbIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA;




HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHWA JJIA IIPUHATUS
pCH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUsAX, CBA3AHHBIX C
BCIICCTBAMU U UX NPUMCHCHUCM.

OK 02. Ucnonws3oBathb
COBPEMECHHEIC
CpeJICTBa TIOHCKA,
aHaIIn3a u
UHTEPIPETANN
uHpopmanuu u
UH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITOJIHCHUS 32144
npodecCHOHATLHOM
JIESITSIIBHOCTH

JINYHOCTHBIE Pe3yJbTATHI I0/LKHBI OTPAKATH B YACTH:

LIEHHOCTH HAYYHOI'0 MO3HAHMS:

— cpOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHUS HAyKU U OOIIECTBEHHON
MPaKkTUKH, OCHOBAaHHOTO  HAa  AMAJIOre  KYJbTYD,
CHOCOOCTBYIOLIETO ~ OCO3HAHMIO  CBOET0  MecTa B
MOJIUKYJIBTYPHOM MUPE;

— COBEpILECHCTBOBAHUE SI3bIKOBOW M UMTATEIbCKOU KYJIbTYpPbI
KaK CpeJICTBA B3AaUMOACHCTBHS MEXKTY JIFOAbMU U TO3HAHUS

MUpa.
MeTtanpeamMeTHbie  pe3yJbTaThl  JOJKHBI  OTPAKATH:
OBJiageHue YHUBEPCAJIbHBIMHU Y4eOHBbIMHU

NMO3HABATEJIbLHBIMU el CTBUSIMM:

B) pabota ¢ ungopmanmeii:

— BIAJeTh HaBbIKAMHU  TMOJy4YeHHS HHPOpMAIUH U3
HUCTOYHUKOB pa3HbIX THUTIOB, CaMOCTOSITEIIEHO
OCYUIECTBIISATh TMOUCK, aHaliW3, CUCTEeMAaTH3alHI0 U
MHTEPIpETANni0 HHPOPMALIMU PA3TUYHBIX BUIOB U GOpM
MPE/ICTaBICHHUS,

— co3laBaTh TEKCThl B pa3IUYHBIX ¢dopMaTax C y4EeTOM
Ha3HA4YCHMsI HHPOPMAIIUU U TIEJICBOM ayAUTOPUH, BRIOUpast
ONTUMATBHYIO POpPMY MPENCTaBICHHS U BU3YyaIH3alluy;

— OLIGHUBATh JOCTOBEPHOCTH, JIESTUTUMHOCTh WH(OpMAIIUH,
€€ COOTBCTCTBHUEC IIPAaBOBBIM HW MOPAJIbHO-3TUYCCKUM
HOpMaMm;

BJIaZICTh HABBIKAMM pacCliO3HaBaHWs W 3alllUThI I/IH(I)OpMaIII/IH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH JTUYHOCTH.

JucuuminHapHubie (MpeIMeTHbIE) pPe3yabTaThl U IOJKHBI
0TPaKaTh:

ITP6 06. BiageHHE OCHOBHBIMU METOJAaMHU HAYYHOI'O MO3HAHUS
BEIIECTB M XMMHYECKUX SBJICHUN (HaONtoleHue, H3MEpeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

IIP6 07. chopMUPOBAHHOCTh YMEHHUH MPOBOAWTH PACUYETHI IO
XUMHAYECKHM (POpMyJIaM U YPaBHEHUSM XUMHUECKUX PEAKLUH C
WCIIOJIb30BaHUEM (PU3MYECKUX BEJIMYUH, XapaKTepPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: MaccChl, oObema
(HOpManpHBIE  YCJIOBHSI) Ta30B, KOJWUYECTBA  BEIIECTBA;
UCTOJIb30BAaTh CUCTEMHbIE XUMHUYECKHE 3HAHUS UIS TPUHSATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

I1P6 08. chopmMupoBaHHOCTh YMEHUH TUTAHUPOBATH U BHITIOJIHATH
XUMHAYECKHH  SKCIIEPUMEHT  (MPEBpAIICHUS  OPraHUYECKUX
BEIIECTB NPU HAarpeBaHUU, MOJYyUYEHHUE ITUIICHA U U3YyUYEHUE €ro
CBOMCTB, KAaueCTBEHHBbIC PEAKIIMM Ha aJIbJErHJbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; J€HaTypauus O€JIKOB MpH HarpeBaHUH,
LBETHBIE PEAKIIUU OCJIKOB; MPOBOAUTH PEAKIIK HOHHOT'O OOMEHa,
OTIpe/IeIIATh CPely BOJIHBIX PAaCTBOPOB, KAUECTBEHHbIE PEaKIUU
Ha cynb(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS;
pelath 3KCIEepUMEHTAJbHbIE 3a7aud Mo TemaM '"Mertamibel" u
"Hemeramnel") B COOTBETCTBUHM C IpaBWIAMH  TEXHUKH
0€30MMacHOCTH NP OOpAIIeHUU C BEIeCTBaMU M Ja0OPaTOPHBIM
000pYyJIOBaHUEM; TPEJICTABIATh  PE3YJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii ©  (OpMYyIMpOBaTh BBIBOJBl HA OCHOBE 3THX
Pe3yNbTaToB;

IIP6 09. chopMUPOBAHHOCTH YMEHHUS  AHAIU3UPOBATH

XMMHAYECKYI0 ~ MHPOpPMALMIO, TOIy4aeMyl M3  pa3HbIX
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HCTOYHUKOB (CPEACTB MacCOBOM MHPOpPMALINH, ceTh HTEpHET U
Ipyrue).

OK 04. 3¢ pexruBHO
B3aMMOJCHCTBOBATh U
paboTath B
KOJJICKTHBE U

JIMYHOCTHBIE Pe3yJIbTaThl A0JKHBI OTPAKATH B YACTH:

IPa’kKIaHCKOr0 BOCIIUTAHUS

— TOTOBHOCTb BECTH COBMECTHYIO JICATEILHOCTh B HHTEpECax
Ipa)/1aHCKOro OOLIECTBa;

— YMCHHUC B3aHMOHCﬁCTBOBaTB C conMaJIbHbIMU MHCTUTyTaMU

JucuuminHapHubie (MpeIMeTHbIe) pPe3yabTaThl U IOJKHBI
0TpaKaTh:
I1P6 08. chopMHpOBAaHHOCTH YMEHUH IIAHUPOBATH M BBITIONHSTH

XUMHUYECKUH  3KCHEPUMEHT  (IIpeBpaLCHUS

BCIICCTB IIPpU HArp€BaHUH, IMOJTYYCHHUE O3TUJIICHA U U3YYCHHUEC €TO

OPraHUYEeCKHUX

KOMaH/J1e
B COOTBETCTBHH C HX QYHKIMAMH M HA3HAUCHUEM. CBOIICTB, KayecTBEHHbIE PEAKIMH Ha ajbJerHjbl, Kpaxmall,
MeTanpeaMeTHbIe Pe3yJbTaThI J0JKHbI 0TPAXKATh:
YKCYCHYIO KHCJIOTY; JAEHaTypauus O€IKOB IpU HarpeBaHUU,
OBiaieHNe  YHHUBEPCAJbHBIMM  KOMMYHMKATHBHBIMH 5 5
HelCTBHAMA: LIBETHbIE PEAKLIUHU OEJIKOB; IPOBOINUTh PEAKIIMY MIOHHOI'O 0OMEHa,
0) COBMeCTHAs A€ TENbHOCTD: OIIpeNIeNIATh CPely BOJAHBIX PAacTBOPOB, KAYECTBEHHBIE PEaKIUU
— IIOHMMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMaHAHON M | HA CyJb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS;
WHAUBUIYaIbHON paboOThI; pemars 3KCIEepUMEHTalbHbIE 3afaun 1o Temam "Metamisl" u
— TpUHUMATh LeH COBMECTHOM ACATCIIBHOCTH, | "HemeTaynbl") B COOTBETCTBMM C NpPaBWIAMU  TEXHUKHU
OpPTaHU30BBIBATH W KOOPIMHHUPOBATH JCHCTBUA 10 €C | GezomacHOCTH MpH OOpaleHHH C BEMIECTBAMU M JIAOOPATOPHBIM
THKEHUIO: TaBJIAThH ITUIAH JCHCTBHUMA i} ATh
AOCTIDKCHHIO: COCTARII JTaH ene » pacrpeen 00OpYIOBaHUEM; TPENCTABIATH  PE3YJIbTAaThl  XUMHYECKOTO
poJIM C Y4YyeTOM MHEHMH YYaCTHHKOB OOCYXJIaTh .
. JKCIEpUMEHTa B ()OpPME 3alUCH YPABHEHUI COOTBETCTBYIOIIMX
pe3yIbTaThl COBMECTHOU PaOOTHI. 3
ORBazeHne YHUBEpCATLHBIMH peryIsTHBHBIMH | PEAKIWH 1 (GbopMynaMpoBaTh BBIBOJABI HAa OCHOBE JTHUX
JefcCTBUSIMH: pe3yIbTATOB.
r) IpUHATHE ce0sl U APYTUX JIOJeH:
— TIPUHAMAThb MOTUBBI M apryMEHTHl APYTUX JIOACH NpHu
aHaJIu3e Pe3yJIbTaTOB JEATEIIbHOCTH;
— TIpU3HaBaTh CBOE IPaBO M MpPaBO JAPYrHX JIIOJeH Ha
OIINOKH,
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYTOro
YesioBeKa.
OK 07. JINYHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B YaCTHU: JucuumiinHapHabie (MpeaMeTHbIe) pe3yabTaTbl MW J0JIKHBI
CoeiicTBOBAaTh IKOJIOTHYECKOr0 BOCIINTAHUS: 0TpaKaTh:
COXPaHCHUIO — copmMHpOBaHHOCTH HKOJIOTHIECKON kynsTypsl, | IIPO 01. cdopmMupOBaHHOCTH NpPEJCTABICHUH: O XMMHUYECKOM
NOHUMaHHe BIIMSIHUS COLMAIBLHO-D)KOHOMHUYECKUX | COCTABIISIIOIEH €CTECTBEHHOHAYYHOH KapTUHBI MHpa, PO

OKpYXKaIoIlIei Cpeabl,
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pecypcocOepexeHmIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMaTa,

NPOIIECCOB HA COCTOSIHME TPUPOJHOW M COLMAIBHOM
Cpelbl, 0CO3HAHME III00ATBHOTO XapaKTepa IKOJIOTHIECKUX
po0Jem;

— IUIAaHUPOBaHUE |

OCYILIECTBIICHUE HeUCTBUA B

XUMHH B TIO3HAHUU SBJICHUA MPHUPOABI, B (POPMHUPOBAHUU
MBILIUICHUSI W KYJBTYpbl JIMYHOCTH, €€ (PYHKIHOHAIBHOM
IrPaMOTHOCTH, HEOOXOIUMOM Uil pellieHus] MPaKTUYECKUX 3a/1a4
1 9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO

ngHuHHH OKpY Karollei cpejie Ha OCHOBE 3HAHMS IEJICH YCTOMYMBOTO | ¥ IPUPOJHOM Cpene;

CPEAITHBOTO pa3BUTHS YEJIOBEUYECCTBA; IIP6 10. cdopmMupoBaHHOCTH YMEHUH COOIMIOJATH TpPaBHIIA
TPOM3BOJCTEA, — QAKTUBHO€ HENpUATUE JECWCTBMM, MPUHOCALIUX BPEI | HIKOJIOTMUYECKHU 11€JIECO00Pa3HOIo MOBEJACHUS B OBITY U TPYAOBOMI
3¢£1)GKTHBHO OKpYKaloLIeH cpese; JEATEIIbHOCTH B LEJIAX COXPaHEHUs CBOEro 370pOBbS U
HeHCTBOBaVTB B - YMCHHC HPOTHO3MPOBATH HEONArOMPUATHBIE | gxpyskafomell  PUPOIHOH  CPEBI; yUMTHIBATH  OMACHOCTD
Ype3BbIYAITHBIX SKOJIOTHHECKHE NIOCIIEACTBHUS TPEANPHHAMACMBIX | o oicTaig Ha JHBEIC OPTAHHSMBI ONPEICICHHEIX BEIICCTE,
CHTYaIHsX NEeNCTBUH, PeI0TBpALLATh UX. . .

MeTanpeaMeTabie Pe3yasTATHE LOJKHbI OTPAMKATHS MOHMMAasl CMBICH  TOKa3aTens MpeAeNbHOM  JAOMyCTHUMOMN

OBJaneHue YHHBEPCAILHBIMH yueonbivu | KOHICHTPAINH.

NMO3HABATEJILHBIMU /1€l CTBUSIMM:

B) padorta ¢ nungopmaunmeii:

HCIIOJIb30BaTh CPE/ICTBA MH(POPMAIIMOHHBIX U

KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIIEHUH KOTHUTHUBHBIX,

KOMMYHHKATHUBHBIX ¥ OPraHU3alMOHHBIX 33/1a4 C

coOnroeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKHU

0€30MacHOCTH, TUTHEHBI, PeCypCOCOEepPEKEHUs, TPABOBBIX H

3THUYECKHX HOPM, HOPM UH(DOPMAIIMOHHON 6€30IacHOCTH.
IIK 3.4. B o0Js1acTH 3K0/10rM4€CKOro BOCIIUTAHUSA: - YMETh IUIAaHUPOBATh U BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
Peanu3oBriBaTh - cOPMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYphl, IOHUMaHKE | (IPEBpALLIEHUS] OpPraHMYECKHUX BEIIECTB TMPH HarpeBaHUH,
TEXHOJOTUYECKHIA BIUSHUSA  COLMAJIbHO-DKOHOMUYECKMX  IPOLECCOB  HA | IIOJYyYEHUE ATWIEHA U U3YyYEHHUE €ro CBOMCTB, Kau€CTBEHHbIE

nporecc cOopku

15631 (112171
MAaIIHHOCTPOUTEIHHO
ro MPOU3BOICTBA

COCTOSIHUE€ NPUPOJHOW M COLUMAIBHOW Cpeabl, OCO3HAHHUE
r7100aIbHOTO XapaKTepa IKOJOTHUECKUX MpobieMm;

- IJIJAHUPOBAHUE U OCYILECTBIICHUE JACUCTBUI B OKpYXKarolen
Cpele Ha OCHOBE 3HAaHMs LEJIeHd YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

aKTUBHOE

HETIpUSITUE  JEHUCTBUH,

OKpYKaroIieu cpene;

MPUHOCSIINX  BpeJ

peakuMu Ha aJupJIeruibl, Kpaxmala, YKCYCHYIO

JeHarypanus OCJIKOB IIPH HATPEBAHKH, [IBETHBIC PEAKIIHH OCIIKOB;

KHCJIOTY;

MIPOBOAUTH PEAKIIMA HOHHOTO OOMEHA, OIIPEIEISATh CPEy BOJHBIX
pacTBOpPOB, KaUECTBEHHbIE peaKlMM Ha cyibdar-, kKapOoHAT- U

XJIOPpUA-aHUOHBI, Ha KaTuoOH AMMOHMNA,; peuaTtb

AKCIIEPUMEHTAIbHBIE no temaM "Mertamel" U

"Hemetamnel") B

3aa4n

COOTBCTCTBHMHU C IIpaBHJIIAMH  TCXHUKHU
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- YMCHHUC IMPOTHO3UPOBATH He6J'IaFOHpI/IHTHBIe OKOJOTHYCCKHEC
IOCJIICACTBHUA MPCANPHUHHUMACMbBIX ﬂeﬁCTBHﬁ, npcaoTBpaliaThb

UX;
- pacuIMpEeHHME OIbITa  JCATEIBHOCTH  JKOJIOTMYECKOU
HaIpaBJICHHOCTU;

- OBJIQJICHWE  HABBIKAMH  Yy4e€OHO-HMCCIIEI0BATEIbCKOM,
IIPOEKTHOM W COLMAIBbHOW JedrenbHOCTH; OBJlageHue
YHUBEPCAJIbHBIMHA y‘lBﬁHI)IMl/I NMO3HaABaTCJIbHBIMHU
AeHCTBUSIMHU:

a) 0a30Bble JOrnYecKue AeiiCTBHS:

- CcaMOCTOATENbHO (HOPMYNIHPOBATh U aAKTyaIU3HPOBATh
mpo0yieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JIJIs
CpaBHEHHUS, KIIACCU(PUKAIIUU U 000OIICHHUS;

- ONpEeNeNsiTh IeNIU ACSITEIIBHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPUHU UX TOCTHKCHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TNPOTUBOPEUHs B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHUTbH

KOPpPCKTHUBBI B  ACATCIBHOCTb, OLCHUBATH

COOTBCTCTBHC PE3YyJIbTAaTOB OCIIAM, OLICHUBATH pUCKHU
HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,
- pa3BUBATb KPCATUBHOC MBIIIJICHUC IPH PCIICHNUU KU3HCHHBIX

pooieM

0e30macHOCTH pu 06paH_IeHI/H/I C BCIICCTBaAM1 U J'Ia60paT0pHBIM
O60py,I[OBaHI/IeM; MMPEACTaBIATL  PC3YJIbTAThI
OKCIICPUMCHTA B (I)OpMe 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYHOLIUX

XUMHNYCCKOI'O

peakiuii u  (OpMYIMpPOBATH BHIBOJBI HA OCHOBE ITHX
pe3yJIbTaTOB;
- yMeTh  AaHaJIM3MpPOBATh  XHMHUYECKYI0  HH(OpMAIHIO,

MOJIy4a€Myl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOH
uHpopmanuu, cetb UHTEpHET U 1pyrue);

- BJIa/IETh OCHOBHBIMM METOJJaMH HAyYHOI'O IO3HAHUS BEILECTB U
XMMUYECKHX SIBJICHUHN (HaOmro/eHue, U3MepeHne, SKCIIEPUMEHT,
MO/JIEIUPOBAHUE);

- yMeThb MpPOBOJUTH pacueTbl MO XUMHUYECKHM (opmynam u
YPaBHEHUSAM  XUMHUYECKUX

peakuuii C  UCIOJb30BAaHUEM

(GU3NYEeCKUX  BEIMYWH, XapaKTepU3YIOIIUX

KOJIMYECTBEHHON CTOPOHBI:

BEIleCTBa €
Maccel, o0beMa (HOpMaJbHbIE

YCIIOBHSI) Ta30B, KOJMYECTBA  BEILECTBA;  HCIOJb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUSA JIsl TNPUHATUS pEIIeHUNd B
KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3aHHBIX C BEIIECTBAMU
1 UX MIPUMEHEHUEM;

- YMETh CAMOCTOSITENbHO IUIAHUPOBATH U MPOBOJAUTH XUMUYECKUN
SKCHEPUMEHT (TOJyYeHHE U U3yUE€HUE CBOMCTB HEOPTaHUUECKUX
M OpPraHMYEeCKUX  BEIIECTB,  KAYECTBEHHBIE  PEaKIHUU
YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX
OpPTraHUYECKUX BEIIECTB, PEIICHUE IKCIIEPUMEHTATIBHBIX 33]1a4 110
pacno3HaBaHUIO HEOPraHMYECKHUX M OPraHMYECKUX BEIIECTB) C
coOIoIcHHEM TTpaBMIl 6€30MacHOr0 OOpallleHus C BeIeCTBaMU U
nabopatopHbiM  o0opyaoBaHueM,  (HopMynIHpoBaTh  IENU
WCCIIEeIOBaHMS, IPEIOCTABIATh B PA3IMYHON (hopMe pe3yabTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLUCHUBATD UX JOCTOBCPHOCTD,
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- YMeTb OCYILIECTBIIATh LIEJICHANPABICHHBIH MOMCK XUMHUYECKOI
uHGOpMallMU B PA3JIMYHBIX HCTOYHUKAX (HayyHass M ydeOHO-
Hay4yHas JUTeparypa, CpeAcTBa MaccoBOM HMH(GOpMaIMH, CETbh
WuTepHeT u apyrue), KpUTUUECKU aHATU3UPOBATH XUMHUYECKYIO
nHpOpMaIHIO,
COOTBETCTBHUH C TIOCTABJIICHHON y4eOHOMU 3a1aueii;

nepepabaTbiBaTh €€ W HUCIOJIb30BaTh B
- BJAJETh CUCTEMOU 3HAHUU O METOAAaX HAYYHOrO MO3HAHUS
SABJICHUW MPUPObI, UCIOJIb3YEMBIX B €CTECTBEHHbBIX HAyKaX U
YMEHUSIMU MPUMEHSATH 3TH 3HAHUS TIPU SKCIIEPUMEHTAIIBHOM
HCCIEI0BAHNH BEIIECTB U IS OOBICHEHHS XUMHUYECKUX
SIBJIEHUM, UMEIOLINX MECTO B IPUPOJIE MPAKTUYECKOMN
JIeATEIbHOCTH YeJI0OBEKAa U B IMMOBCEIHEBHOM KU3HHU;

IIK 3.5.
KoHnTtponnposats
COOTBETCTBUE
KadecTBa COOpKHU
TpeOOBaHUAM
TEXHOJIOTHYECKOU
JIOKYMEHTaLUH,
aHAJIN3UPOBaTh
MPUYHHBI
HECOOTBETCTBUS
W3EJIUI U BBITyCKa
MIPOTYKIIMA HU3KOTO
KauecTBa,
y4acTBOBATh B
MEPONPUATHSIX 10 UX
IIPELyNPERICHUIO U
YCTPaHEHUIO

B o6s1acTH 3K0/10rMYeCKOr0 BOCIMTAHHUSA:

- c(OPMUPOBAHHOCTH IKOJIOTUICCKON KYJIBTYphl, TOHUMaHUE
BJIUSHUS ~ COLMAIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE€ TPUPOJHOW M COUUAIBHOW Cpelbl, OCO3HAHUE
IJ100aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE JACHCTBUI B OKpYyXKarolen
cCpele Ha OCHOBE 3HaHUS LEJIeH YCTOMYMBOTO pa3BUTHUS
YeJI0BEUECTRA;

AKTUBHOE  HEIpUATHE  JACUCTBUH, INPHUHOCAIIUX  BpEX
OKpYXKaroIleH Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIE YKOJIOTHIECKUE

MIOCJIEICTBUS NIPEANPUHUMAEMBIX JEHCTBUN, MPENOTBPALIATH

UX;

- paclIMpeHHE OIbITa  JEATENbHOCTH  DKOJIOTMUYECKON
HaIlpaBJIEHHOCTH;

- OBJAJICHHE  HaBBIKAMH  Yy4e€OHO-HMCCIIEI0BATENbCKOM,
IIPOEKTHON M CcOLMalbHOM aedarenbHocTd; OBiaageHue

- copMHUPOBATH TPECTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpA, POJIM XMMHUU B [O3HAHUU
SIBJIGHUN TMPUPOAbI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JIMYHOCTH, €€ (PyHKIIMOHAJIbHON IPAMOTHOCTH, HEOOXOAUMOM A1t
peleHus MPaKTUYECKUX 3a7jad ¥ SKOJIOTHYeCK 0OOCHOBAaHHOI'O
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpene;

- yMeThb COOJIOJAaTh NpPaBUIa HKOJOTHMYECKH LIEJIeCO00pa3HOro
MOBEJICHUsT B OBITY M TPYNOBOH [EATEIBHOCTH B HENSAX
COXpaHEHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOIHON CPEMBL;
YUUTBHIBaTh ONACHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHU3Mbl
ONpEIEICHHBIX  BEIIECTB, IOHMMAas CMBICI  IOKa3arTess
MpEeAEIIBHON JOMYCTUMON KOHLIEHTPAUK;

- YMETb IPOTHO3UPOBATh, AaHATU3UPOBATh U OLICHUBATH C MO3ULUI
9KOJIOTHYECKOMN MOCIIEACTBHS
IIPOU3BOJCTBEHHOW JEATEIIBHOCTH YEJIOBEKA, CBA3AaHHOM C

nepepa60TKoﬁ BCIICCTB,; UCIIOJIB30BATh MOJYUYCHHBIC 3HAHUA JJIS

0€e30I1aCHOCTH OBITOBOM H

NPUHATUS TPAMOTHBIX pEIIEHWH mpobieM B  CUTyalHsX,
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YHHUBepPCAJIbHbIMH NMO03HABATEJALHLIMH
JNeHCTBUSIMH:

a) 0a30BbIe JOrHYecKHe AeliCTBHS:

Y4eOHbIMU

- CaMOCTOATENIbHO (OPMYIHPOBATh M AKTyaJTU3UPOBATh
npo0eMy, paccMaTpHBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYLIECTBEHHbIN NPU3HAK WX OCHOBAHUS JUIS
CpaBHEHHUs, KJIaCCU(PUKALUU U 0000I1IeHNUS;

- OMNpeAeNsATh LEeIH JAESITEeIbHOCTH, 3a/laBaTh IMapamMeTpbl U
KPUTEPUH UX JOCTHXKEHUS;

- BBUIBJIATH  3aKOHOMEPHOCTHM W  TNPOTUBOpEUYUss B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B

ACATCIIBHOCTh, OILCHHBATH

COOTBECTCTBHC PE3YJIbTATOB OCJIAM, OLICHUBATh PpUCKHU

MOCJIEICTBUN NCATEIBHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIIUIEHUE MPH PEILIEHUH )KU3HEHHBIX
npobem

CBA3aHHBIX C XHMHeﬁ;
- YMCTb OCO3HAaBAaTb OIIACHOCTH BOSI[CﬁCTBPIH Ha JKHBBIC

OpraHu3Mbl  OIPENCIICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
[OKa3aTesst IHPEeACNIbHOM  JOIyCTUMOM  KOHLIGHTpAlUud, W
MOSICHATh ~ HA  NpPUMEpax  CHOCOOBl  YMEHBIICHHS |

MPEJOTBPAIICHUS] HMX BPEIHOrO0 BO3JAECHCTBUS HA OpraHU3M
YEJI0BEKa.

1K 3.6.
PaszpabarbiBath
IUTAHUPOBKHU
YYaCTKOB
MEXaHOCOOPOYHBIX
[IEXOB
MAaIIMHOCTPOUTEITHHO
r'O TIPOU3BOJICTBA B
COOTBETCTBHUH C
MIPOU3BOICTBEHHBIMU
3aauaMu

B o0s1acTH 3K0/10IrM4€CKOr0 BOCIIMTAHUSA:

- c(pOpMHUPOBAHHOCTh HKOJOTMUYECKON KYJIbTYphl, TIOHUMAaHHUE
BIUSHUSA  COLMAJIbHO-DKOHOMUYECKMX  IIPOLECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COLUMAIBHOW Cpeabl, OCO3HAHHUE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MpooieMm;

- IJJAHUPOBAHUE U OCYIIECTBIICHNE JACUCTBUI B OKpYXKarolen
Cpelne Ha OCHOBE 3HAaHMs LeEJIed YCTOMYMBOIO pa3BUTHUSA
4eJI0BEYECTBA,
AKTUBHOE  HENPUATHE
OKpYXKarolleH Cpeae;

- YMCHUC NIPOTHO3UPOBATH He6JIaFOHpI/I${THBIC OKOJOTHYCCKHE

JNICUCTBUNA, TPUHOCAIIMX  Bpe.

MIOCJIEACTBUS IIPEANPUHUMAECMBIX JEHCTBUN, NMPENOTBPALLATH

- cOpMHPOBATH MPEJCTABICHU: O XUMUYECKOI COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOW KapTHHbI MHUpa, POJIM XMMHUH B IIO3HAHUU
SBJICHUH TPHUPOJBI, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIIsI
pelIeHNs MPaKTUYECKUX 33J1a4 U SKOJIOIMYEeCKH 0OOCHOBAaHHOI'O
OTHOIIIEHHUS K CBOEMY 3/I0pOBbIO U IPUPOJIHOM cpejie;

- yMeTh cOOJII0/IaTh MpaBUiia 3KOJOTHYECKH IeJIecOo00pa3HOro
MOBEJCHUsI B OBITY M TPYNOBOM JEATEIBHOCTH B LENAX
COXPaHEHHMs CBOETO 37I0POBbS U OKPY>KaIOLIeH PUPOTHON CpeIbl;
YUHUTBHIBaTh ONACHOCTh BO3AECUCTBHUA HA JKHUBBIE OPraHU3MBbI
ONpEACIEHHBIX  BELIECTB, IOHMMAas  CMBICI  IIOKAa3aTess
MpeIEIbHON JOIyCTUMOW KOHIEHTPALIUH;
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UX;
- pacuIMpeHHe ONbITa  JESATENbHOCTH  SKOJOTMYECKOU
HAIPABJIEHHOCTH;

- OBJIQJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHOM U COLMAJIbLHOW JIEATEIIbHOCTH;

- YMETh IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TTO3ULINI
DKOJIOTHMYECKOH  0€30IIaCHOCTH  IIOCIEACTBHUS  OBITOBOM U
MPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKA, CBS3aHHOW C
nepepabdoTKOM BEIIECTB; UCIIOIB30BATh MOTYYCHHBIC 3HAHUS JIJIS
NPUHITHS TPAaMOTHBIX pEIIEHUH Mpo0iieM B CHTYyalHsX,
CBSI3aHHBIX C XMMHUCH;

- yMeTh OCO3HaBaTh OMNACHOCTh BO3JCHCTBUA Ha JKUBBIC
OpraHWU3Mbl  OMNpPEJCICHHBIX  BEMIECTB, IMOHUMAas  CMBICI
MoKazareysi MpPeNesIbHOM  JOMyCTUMOW  KOHIIEHTpalluh, U
MOSICHATHL ~ HAa  NpUMEpax  CHocoObl  YMEHBIICHHUS U
MpPEAOTBPALIEHUs MX BPEAHOTO BO3JECUCTBUS HAa OpraHU3M
YyelIoBeKa.

IK 5.4.
PeanuzoBbiBaTh
TEXHOJIOTHYECKUE
MPOIIECCHI B
MaIIMHOCTPOUTEITHHO
M TIPOU3BOICTBE C
cobmroaeHreM
TpeOOBaHUI OXpaHbI
Tpyaa, 0€30MacHOCTH
JKU3HEICATEIIbHOCTH
1 3aIUTHI
OKPYXaIoIIei Cpebl,
MIPUHITUTIOB U
METOIOB
OepeKIMBOTO
MIPOM3BOJICTBA

B 001acTH 3K010THY€CKOT0 BOCIUTAHMS

- c(OPMUPOBAHHOCTH IKOJIOTUICCKON KYJIBTYphl, TOHUMaHUE
BIIMSIHUA ~ COIMAJIbHO-D)KOHOMHYECKHX  MPOLECCOB  HA
COCTOSIHUE€ TPUPOJHOW M COUUAIBHOW Cpelbl, OCO3HAHUE
IJ100aTBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE JACHCTBUI B OKpYyXKarolen
Cpele Ha OCHOBE 3HAaHMUS LEINEH YCTOWYHMBOIO pPa3BUTHUSA
YeJI0BEYECTBA;

AKTUBHOE  HEIpUATHE  JACUCTBUH, INPHUHOCAIIUX  BpEX
OKpYXKaroIleH Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIE YKOJIOTHIECKUE
MOCJICICTBUS TIPEANPUHUMACMBIX JEHCTBUM, MPEIOTBPAIIAThH
UX;

- pacuIMpeHHe OmbITa  JESATENBHOCTH  SKOJOTHYECKOU
HaIpaBJI€HHOCTH;

- OBJIa/ICHHE HaBBIKAMH Y4eOHO-HCCIIEI0BATENBCKOM,
MPOEKTHOM U COLMAJIbHOMW JIEATEIIbHOCTH;

- copMHUPOBATH TPECTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpA, POJIM XMMHUU B [O3HAHUU
SIBJIGHUN TMPUPOAbI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JIMYHOCTH, €€ (PyHKIIMOHAJIbHON IPAMOTHOCTH, HEOOXOAUMOM A1t
peleHus MPaKTUYECKUX 3a7jad ¥ SKOJIOTHYeCK 0OOCHOBAaHHOI'O
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpene;

- yMeThb COOJIOJAaTh NpPaBUIa HKOJOTHMYECKH LIEJIeCO00pa3HOro
MOBEJICHUsT B OBITY M TPYNOBOH [EATEIBHOCTH B HENSAX
COXpaHEHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOIHON CPEMBL;
YUUTBHIBaTh ONACHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHU3Mbl
ONpEIEICHHBIX  BEIIECTB, IOHMMAas CMBICI  IOKa3arTess
MpEeAEIIBHON JOMYCTUMON KOHLIEHTPAUK;

- YMETb IPOTHO3UPOBATh, AaHATU3UPOBATh U OLICHUBATH C MO3ULUI
9KOJIOTUYECKOM  0e30macHOCTH  IMOCHEACTBUS  OBITOBOM M
IIPOU3BOJCTBEHHOW JEATEIIBHOCTH YEJIOBEKA, CBA3AaHHOM C
nepepaboTKOM BEIIeCTB; UCIOIb30BATh MOMYyYSHHbIE 3HAHUS JUIS
NPUHATUS TPAMOTHBIX pEIIEHWH mpobieM B  CUTyalHsX,
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CBA3aHHBIX C XHMHGIZ;
- YMCTb OCO3HABAaTh OIIACHOCTH BOSI[GfICTBHSI Ha )KHUBBIC
OpraHu3MbI OIIPECACIICHHBIX BCIICCTB, IOHUMAA CMBICJI
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2. CTpyKTypa M coaep:kaHue 0011e00Pa30BaTeJIbHON IUCHUILTHHBI «XUMUSD)

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Buna yueOHo# padoThl

O0BeM B yacax

TECTUPOBAHUA

O0beM 00pa3oBaTeIbHON MPOrPaAMMBbI TN CHUTITHHBI 72
B T.4.

OcHoBHOe coep:kaHue 64
BT. U..

TEOPETHUECKOE 00yUeHUe 28
MPAKTUYECKUE 3aHATUS 22
nabopaTopHbIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 6
IIpodeccuonanbHO-0OpMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 3
NMPUKJIAJTHOTO MOYJIfA)

BT. U.:

TEOpeTHYecKoe 00yUeHne 4
MIPAKTUYECKUE 3aHATUS 4
IIpomexyrounas arrecraums (IupdepeHIIMPOBaHHBIN 3a4ET) B BUIE 5
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2.2. TemaTu4eckuii JIAH U COleP:KaHNE TMCHUIITHHBI « XHMHUSD»

Coaepxanue yueOHOro MaTepnasa (0CHOBHOe U MPogecCHOHATBHO Yposenn ..
HaumenoBanue . O0bém | DopMupyemblie
R —— OPUEHTHPOBAaHHOE), 1A00pATOPHbIE U MPAKTUYECKHE 3aAHATHS, MPUKJIATHOH | YCBOEHUS 4acOB | KOMIeTCHIHMN
MOYJIb
1 2 3 4

Coaep:kaHue y4eOHOr0 MaTepHuaja 64
Pa3nen 1. TeopeTrnueckue 0CHOBbI XUMHH 19
Tema 1.1. Coaep:xaHue yueOHOIro MaTepuaJia 3 OK 01
OcHOBHBIC 1 Xumudeckuii aneMeHT. AToMm. Slipo aToMa, M30TOMNBL. DJNEKTPOHHAsT 000I0YKA.
XUMHUYECKHE MOHATHs | DHEPreTUYEeCKHe YPOBHH, MOAYPOBHH. ATOMHBIE OpOHTaH, S-, p-, d- SJIEMEHTEHI.
U 3aKOHBI, CTpoeHHE |OCOOEHHOCTH pacHpeleNeHus JJIEKTPOHOB MO OpOUTaIsiM B aToMax d3JEMEHTOB 2 1
aTOMOB ~ XMMHYECKHMX |TIEPBBIX YETBHIPEX NEPHOJOB. DJEKTPOHHAs KOH(uUrypaius aroMoB. OCHOBHBIC
3JIEMEHTOB XUMHYECKHE 3aKOHBI

IIpakTH4yeckue 3aHATHS

2-3 Ilpaktuueckas pabora Nel. « VYmenue paboTraTh C OCHOBHBIMHU

KOJJMYECTBEHHBIMU 3aKOHAMH B XMUMHH W PACUYETHI 10 YPABHEHHSIM XUMHUYECKUX

peaKuuiD.

OTtHocuTeNbHBIE aTOMHAsI U MOJIEKYJIsipHast Maccel. MomsipHas macca. Konuuectso 3 2

BelecTBa. MaccoBasi J0Js BelecTBa. 3akoH ABoraapo. MosipHbI 00beM rasos.

OTHOCUTENBHAS TUIOTHOCTH Ta30B. PacdeTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIUH

C HUCIOJB30BaHMEM MAaCCOBOW IO BELIECTBa, 00beMa (HOpMabHBIC YCIOBHS)

ra3oB, KOJMYCCTBA BEIICCTBA
Tema 1.2. Coaep:kaHue y4eOHOI0 MaTepHaja 2 OK 01
[Tepnonnueckuii 3akoH | [IpakTHyecKue 3aHATHS OK 02
u [Tepuonnueckas |4-5 IMpakTudeckas padora Ne2. «3ydeHue NeproHIeCKUX 3aKOHOMEPHOCTEH 1 X IIK-3.4
CHCTEMAa XUMMYECKHX |B3aMMOCBS3U CO CTPOEHUEM aTOMOBY. IIK-3.6
snemenToB  JI. WM. Tlepmommueckas cucrema xummuueckux osinementoB JI.M. Menngeneesa. CBsizb 3 I[IK-5.4
Menneneesa, Ux CBs3b MIEpUOINYECKOI0 3aKOHA U Hepnozumecxoﬁ CHCTEMbI XHMMHUYECKHUX DJIEMEHTOB C 2

c COBPEMEHHOMN
TeopHuen CTpOEHUs
aTOMOB

COBPEMEHHOM TeopHeil CTPOCHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS! CBOMCTB
XUMHYECKHX D3JIEMEHTOB, O0pa3yeMbIX HUMH IPOCTHIX M CJOXKHBIX BEILECTB IO
rpyrmam u rnepuojaam [lepuonnueckoi cucTeMbl. 3HaUY€HHE MEPUOJUIECKOTO 3aKOHA
U cucTeMbl XuMudeckux anemenToB JI.M. MeneneeBa B pa3BUTUH HAYKH.
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VYcraHOBIEHUE CBSI3M MEXKIY CTPOCHHEM AaTOMOB XMMHUYECKUX DJJIEMEHTOB H
NEPUOANYECKAM U3MEHEHHEM CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUU ¢ MoOjoxeHueM llepuonnueckonn cucremsl. PelieHue npakTUKO-
OPUEHTHUPOBAHHBIX TEOPETHYECKUX 3alaHUi Ha XapaKTEpU3aALHI0 XUMHYECKHX
3JIEMEHTOB «MeTaTnuecKkue / HeMEeTaTNUeCKUe CBOMCTBa XUMUYECKUX AIIEMEHTOB
B COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U IOJIOKEHUEM B MEPUOIUYECKON
cucTeMe xuMuieckux sneMenToB /.M. Menaeneea»

Tema 1.3. Coaep:kaHue y4eOHOI0 MaTepuaja OK 01
Crpoenne BemectBa | 6 CtpoeHue BeliecTBa. XHUMHYECKas CBs3b. BHIbI XHMHUYECKOW CBS3H
" npupoza | (KoBaJleHTHash HENOJsIpHAs M MOJSIpHAs, MOHHAs, MeTalinueckas). MexaHU3Mbl
XUMHUYECKON  CBA3U. | 00pa3oBaHUsl KOBAJIEHTHOM XMMHUUYECKOH CBA3M (OOMEHHBI ¥ JOHOPHO-
MHuoroo6pasue aKmenTopHbI). BomopomHas cBsi3b. BaneHTHOCTb. DJIEKTPOOTPHIIATEIBHOCTS.
BELIECTB Crenenb okuciieHus. MIoHbI: KAaTHOHBI M aHUOHBI
IIpakTHYecKHe 3aHATHA
7-8 IlpakTmueckas pabora Ne3 « HM3ydeHue CTpOeHHs BemIecTBa W TMPHUPOIBI
XUMHUYECKOH CBS3H».
JlemoHcTpanust Moziene KpUCTAIUIMUECKUX PEIIETOK: MOHHOW (XJIOpHUA HAaTpus),
aToMHOM (TpaduT W anma3), MOJEKYJISIpHOW (YIJIEKHCIBIA Ta3, HOf),
METaJIJIMYEeCKON (HAaTpui, MarHuii, Menp). PemeHne npakTHuecKUx 3aJaHUN Ha
COCTaBJIEHUE 3JIEKTPOHHO-TpaduuecKux Gpopmyi 3eMeHToB 14 neprooB
Tema 1.4. Conep:kaHue y4eOHOI0 MaTepuaja OK 01
Knaccudukarus, 9 Knaccugukanus HeopraHudeckux BemiecTB. HoMmeHkIaTypa HeOpraHMYeCKHX OK 02
u HOMEHKIIaTypa | BeecTB (OKCHJIbI, TUAPOKCUABI, KUCIOTHI, coyn). BemecTBa MOJEKyJIsIpHOrO U
HEOPraHUYECKUX HEMOJIEKYJISIPHOTO CTPOEHHSL. ArperatHble COCTOSIHUS BELIECTBA.
BELIECTB Kpucrannnueckue u amopgHsbie BeliecTBa. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.

Tumel  KpPUCTAJUIMYECKUX  PEIIETOK  (aTOMHas, MOJEKyJNspHas, HWOHHAasi,
MeTayuTndeckas). 3aBUCHMOCTb CBOWCTBA BEIIECTB OT THMA KPUCTALTUYECKON
peIETKU

IIpakTHYecKue 3aHATHS
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10-11 Ilpaktmueckass pabora Ned. «YMeHHE TOIB30BATHCS HOMEHKIATYpPOM
HEOPraHMYECKUX BEIIECTBY.

Pemenne mpakTHuecKuMX 3amaHMi 1O  KiIaccu(UKAlMM, HOMEHKJIAaType |
XUMHYECKHM (pOpMyJsiaM HEOPraHWYECKHUX BEILECTB Pa3IMUYHbIX KJIACCOB (YrapHbIi
ra3, YrJIEKUCHIbIN Ta3, aMMHUaK, rameHas U3BeCTb, HETallleHas M3BECTb, MUThEBast
cola W JIPyrux): Ha3BaHusa BemecTB 1o MexayHapoaHou (MIOITAK) wmum
TPUBHAIBHON HOMEHKJIATYpe M COCTaBJeHHE (OPMYJIbl XMMHUYECKHX BEILECTB,
olpesielIeHne NpUHAAIeKHOCTH K Kiaccy. Ilouck uHdopManmuu no Ha3zBaHUsM,
UICHTU(PHUKATOPAaM, CTPYKTYpHBIM (opMysiaM. AHAIN3 XUMHUYECKON MH(POpMaLUH,
NOJy4aeMOil W3 pa3HbIX HMCTOYHHUKOB (CpeACTB MaccoBOWM HH(OpManuu, ceTb
HHTepHET u apyrue)

Tema 1.5. Coaep:xkaHue y4eOHOIro MaTepuaJia OK 01
Turme XUMHUYECKHX (12-13  Xwumuueckass peakmusa. Kiaccuukamuss XUMHYECKMX peakiuid B
peakunii HEOPraHMYeCKOW M OpPraHMYeCKOW XUMHH. 3aKOHbI COXPAaHEHMs MAacChl BEILECTBA,

COXPAaHEHHUS U NPEBPAIICHUS SHEPTUU NIPU XUMHUECKUX peakuusx. OKUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIE PEAaKUMU (YpaBHEHUS OKHCICHMS-BOCCTAHOBJIEHUS, CTEIEHb

OKHUCJICHHUS, OKHMCIUTEIb U BOCCTAHOBUTEJb, OKUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuM B NPUPOAE, NPOM3BOJCTBEHHBIX IpolleccaX MU SKU3HEIESITEIbHOCTH

OPTraHU3MOB)
Tema 1.6. Conep:kanue y4yeOHOIr0 MaTepuaa OK 01
Ckopocts xuMudeckux| 14 CKOpOCTh pEaKluH, €€ 3aBHCUMOCTh OT Pa3IUuYHBIX (aKTOPOB: MPUPOJIBI OK 02
peakuuii. XUMHUYECKOE| pearupyrolnx BeIlecTB, KOHIIEHTPALUU PearupyromuX BEIeCcTB, TeMIIEpaTyphl U IIK-3.4
paBHOBeCHE IUIONIA/IM PEaKIIMOHHOM MOoBepXHOCTH. TernoBbie 3hpPeKThl XUMUYECKUX PEaKu: IIK-3.5

9K30- M OHAOTepMuueckue peakuuu. OOpaTumble peakluu. XUMHUYECKOe IIK-3.6

I[IK-54

PAaBHOBCECHC. q)aKTOpI)I, BJIMAIOIIME Ha COCTOAHUC XHUMHYCCKOI'O PAaBHOBECHUS
(KOHIIGHTpAIMsI PEareéHTOB WM TMPOIYKTOB PEaKIUH, JaBJICHUE, TEMIIepaTypa).
[Tpunimn Jle [larenbe

IIpakTHYecKHe 3aHATHA

15-16 IlpakTuueckas padora No5. « OnpeneneHre BIUSHUN pa3TUIHbIX (AKTOPOB
Ha CKOPOCTb XUMUYECKOW PEaKIIUM.

Pemennie npakTuKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHANIHU3 (AKTOPOB, BIMSIOIIMX
Ha HU3MEHEHUE CKOPOCTH XHUMHUYECKOW peakluH. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT MPUCYTCTBUS KaTalu3aTopa Ha MpUMEpe pas3lioKeHUs

INCPOKCHAa BOAOPOJa C IIOMONIIBIO JHMOKCHJAA MapraHiia M KaTaJia3bl. Pemenue
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IIPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpuMeHeHue npuHnuna Jle-Illarense
JUIsL HaXOXKACHMs HAIIPABJICHUS CMEIICHHUS PaBHOBECHS XUMHUYECKOU PEAKIUH U
aHanu3 (aKkTOPOB, BIUAIONINX HA CMEIIEHHUE XUMHUYECKOTO PABHOBECHS

Tema 1.7.
PactBopsl, TEOpHUs
JNEKTPOIIUTUYECKON

JUACCOIIMAIIMU U UOHHBINA
o0MmeH

Coaep:kaHue y4eOHOI0 MaTepHuaja

17 PactBopbl. Buabl pacTBOpOB MO COJAEP)KAHUIO PACTBOPEHHOI'O BEIIECTBA.
PactBopumocTts. [loHsiTHE O AucnepCHBIX cUCTeMax. VMICTHMHHBIE M KOJUIOMIHBIE
pactBOpel. MaccoBas nons BemectBa B pactBope. IloHsATHE O BOZOPOJHOM
nokasarene (pH) pactBopa. DnexTponutnueckas auccouuanys. CuibHble U cinadble
AJIEKTPOJINTBL, HEAJIEKTPOJIUTHL. Peakiiny moHHOTO oOMeHa

JlabopaTropHble 3aHATHS

18-19 JlabopaTopHas padota Nel «YMeHHE IPUTOTOBIATH PACTBOPHD.
[IpuroroBneHue pacTBOPOB 3aJJaHHOM MacCOBOM JOJIEH paCTBOPEHHOI'O BEIIECTBA,
IPOBE/ICHUE PEAKLUil HOHHOTO 0OMEHA, ONPEIIEHUE CPEbl PACTBOPOB BEILECTB C
IIOMOLIbI0 YHUBEPCAJIBHOIO HWHAMKATOpa (KUCias, HEWTpasibHas, LIEI0YHAs).
3azaHus Ha COCTaBJICHHE MOHHBIX peakiuid. Perenue npakTuKo-OpueHTUPOBAHHBIX
pacyeTHBIX 33aJJaHU{ Ha PACTBOPHI, UCIIOJIb3yeMble B OBITOBON U MPOU3BOJCTBEHHOM
JESTCIIBHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK-3.4
IIK-3.5
IIK-3.6
IIK - 54

KonTposbnasi pabora
1

20-21 Bemonnenue 3amaHuil Ha TeMy «CTpoeHue BEIIECTBA M XHMUYECKUE
peakuny (1o pasaeny 1)

Paznen 2. Heopranuueckasi Xummusi

Tema 2.1.
DU3UKO-XUMHUECKHUE
CBOMCTBaA
HEOPraHUYECKUX
BEIIECTB

Coaep:kaHue y4eOHOI0 MaTepHaja

22 Meramnbl. [lonoxenue MeramnoB B [lepuoamueckoil cuUCTEME XUMHYECKHX
35eMeHTOB. OCOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JIOUEK aTOMOB METaJIOB.
OO6mme gusnueckue cBoiicTBa MeTaUIOB. CIUTaBbl METAIIOB. DIIEKTPOXUMUYECKUAN
P HAPSDKEHU MeTaIoB. XMMHUECKHE CBOMCTBA BAXKHEUIITX METAJUIOB (HATPHIA,
KaJIU, KalbI[Ui, MarHui, aTIOMUHHH, IIUHK, XPOM, KEJI€30, MEIIb) U UX COSTUHEHUH.
O6u1me cnocoObl mosyyeHus MeTa/uioB. [IpuMeHeHre MeTauIoB B ObITY U TEXHUKE

23 Hemeramnsl. [lonoxenue HemeramnoB B [lepuoauueckoil cucteMe XMMHUUYECKUX
anemenTtoB /.M. MenaeneeBa U 0COOEHHOCTH CTpOEHHs aToMoB. Dusnyeckue
CBOMCTBA HEMETAJUIOB. AJIOTPOIMS HEMETAUIOB (Ha IpUMEpe KUCIOpOJa, CEpHI,
dochopa u yriepoma). XHUMHUUECKHE CBOMCTBA M IPHUMEHEHHE BaXHEUIINX
HEMETaJJIOB (TajloreHOB, cephl, a3oTa, (ocdopa, yriepoga M KpPEeMHHSA) U HX

COCIUHEHMH (OKCHIOB, KUCIOPOACOACPKAIIMX KHCIIOT, BOJOPOAHBIX COCIUHEHHIHA).

OK 01
OK 02
OK 04
I[IK-34
IIK-3.5
IIK-3.6
IIK-5.4
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IIpuMeHeHne BaXKHEUIITMX HEMETAIIOB U UX COCAUHEHUN

24 XuMU4eCcKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHJIOB,
TUAPOKCHUJIOB, KUCIIOT, COJIEH U Jip.). ['eHeTnyeckast CBsI3b HEOPraHMUECKUX BEIECTB,
MpUHAAJICKAITUX K Pa3IMUYHBIM KJ1accaMm. 3aKOHOMEPHOCTH B MU3MEHEHHUU CBOWMCTB
MPOCTHIX BEIIECCTB, BOJOPOJHBIX COCAMHCHUHN, BRICIITUX OKCHJIOB M THAPOKCUIOB

IIpakTHYecKue 3aHATHS

25-26 [Ilpaktmueckasi pabora Ne6.«M3yueHue QHU3NKO-XMMUYECKHE CBOICTBa
HEOPraHUYECKUX BEILECTBY.

CocraBieHHe ypaBHEHUH XMMHYECKHX PEAKUUIl C YYaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETAUIOB; OKCUIOB METaJlIOB,
HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KHCIOT, OCHOBAHHUU W
aM(pOTEpHBIX TUAPOKCHJIOB;, HEOPraHWYECKUX COJIEH, XapaKTepU3YIOUIMX HX
CBOMCTBA.

Pacuérel Macchl BemecTBa win 00bEMa ra3oB 110 U3BECTHOMY KOJUYECTBY BEILIECTBA,
Macce Wi 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEMIECTB, PACYETH MACCHI
(06BéMma, KoIMUecTBa BELIECTBA) IPOAYKTOB PEAKIIUHU, €CIIU OJJHO U3 BEIIECTB UMEET
npumecu. PelleHne npakTHKO-OPHMEHTHUPOBAHHBIX 3a/JaHMM Ha CBOMCTBA, COCTAaB,
HoJy4eHue U 6e30MacHOe UCMOJIb30BaHNE BaKHEHIIMX HEOPraHNYECKUX BEILECTB B
OBITY M TPO(heCCHOHANIEHON ACITEIHHOCTH YeJIOBEKa

Tema 2.2.
WNnentuduxanms
HEOPraHUYECKHUX
BEIICCTB

Conep:kanue y4ye0OHOIr0 MaTepuaa

JlaGopaTopHble 3aHATHSA

27-28 JlaboparopHast pabora Ne2 «YMeHHE TPOBOIUTH HIACHTU(PUKAIINIO
HEOPraHMYECKUX BEIICCTBY.

Penrenne sKCIIEpUMEHTANBHBIX 3aa4 10 XUMHYECKHM CBOWCTBAM METAJUIOB W
HCMCTAJJIOB, 110 PACIIO3HABAHUIO U [MOJYUYCHHUIO COGI[I/IHGHI/II\/’I MCTAJZIOB H
HEMETAJUIOB (B3aMMOJICHCTBHE THAPOKCUIA ATIOMUHUS C PACTBOPAMHU KHCJIOT U
meHOqu‘/'I,). I/IIICHTI/I(l)I/IKaL[I/ISI HCOPTaHUYCCKUX BCHICCTB C HCIIOJIB30BAHUCM HX
(GU3MKO-XMMUYECKUX  CBOMCTB,  XapaKTepHbIX  KAueCTBEHHBIX  peakUuil.
KauecTBennbie peakuuu Ha cyibdaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KaTHOHBI
METAJIJIOB U KATUOH aMMOHU

OK 01
OK 02
OK 04

KonTposabnasi pabora
2

29-30 BrimonHenue 3agaHuii Ha TeMy «CBOMCTBAa HEOPraHMUECKUX BELIECTBY» (10
paszaeny 2)

Pa3nea 3. Teopernueckue 0CHOBBI OPraHNYeCcKOi XUMHUH
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Tema 3.1.
Knaccudukanms,
CTpOCHHE "
HOMEHKJIaTypa
OpTraHN4YCCKUX BCIICCTB

Coaep:kaHue y4eOHOIr0 MaTepHaJja

31-32 [IpenmeT opraHu4eCcKOM XUMHH: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYECHUE B
MOJIyYCHUH HOBBIX BEIECTB M MaTepuajoB. Teopus CTPOCHUS OPTraHUYECKUX
coenmuHeHnit A.M. ByTtiiepoBa, e€ ocHOBHbBIE TTOOXKeHUsA. CTPpyKTypHBIE (POpMYIIBI
OpraHWYECKUX BEIIeCTB. [ 'oMoIiorus, u3oMepusi. XuMHuecKas CBsI3b B OpraHu4eCKUX
COCIMHEHUSX: KPaTHBIE CBSI3U, G- U T-CBSI3U.

[IpencraBnenne o KkiaccuuKamuu OpPraHUYECKUX BemecTB. HomeHkiarypa
OpraHMYECKUX COCAMHEHUH (cucTeMaTHyecKas) W TpUBUAIbHBIC Ha3BaHUS
BAKHEHIIMX IPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEILIECTB

IIpakTHYecKHe 3aHATHS

33-34 Ilpaktuyeckas pabora Neo7. « M3ydeHne HOMEHKIATYphl OPraHUYECKHUX
BEILIECTBY.

O3nakomiieHre ¢ 00pa3aMu OpraHMYeCcKUX BEIIECTB U MaTeprajaMy Ha UX OCHOBE,
MOZITTMPOBAHHE MOJIEKYJl OPraHMYEeCKHUX BEIIECTB, HAONIOJJCHWE M OIMCAHUE
ACMOHCTPAMOHHBIX OIIBITOB IIO0 IPECBPALICHHUIO OPraHM4YCCKUX BCHICCTB IIPU
HarpeBaHuu (TUiaBiieHWe, oOyrimBaHue W ropenue). CocraBieHHE TIOJTHBIX H
COKPAIIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHMYECKUX BEIICCTB OTJCIIBHBIX KJIACCOB,
UCTIONB3YsS WX HAa3BaHUS IO CHCTEMAaTHUSCKOW M TPUBHAIBHOW HOMEHKJIATYype
(9THIIEH, alleTUIICH, TIUIEPHH, PeHOI, (OPMAaIIbACTHI, YKCYCHAs! KUCIIOTA, TIIUIUH).
Pacuets! npocreiinieii popMyIIpl OpraHNuECKON MOJIEKYIIbI, HCXO/S U3 SJIEMEHTHOTO
coctana (B %)

OK 01

Pa3znen 4. YriaeBoaopoabl

10

Tema 4.1.
YriaeBomopoasl MW HX
MPUPOJIHBIE UCTOYHUKHU

Conep:kanue y4e0HOro MaTepuaa

35-36 IlpenenpHbIC YIIIeBOIOPOIBI (ATKAHBI): COCTaB M CTPOCHHUE, TOMOJIOTUUECKHI
psaa. MeraH W 3TaH: COCTaB, CTpOeHHE, (U3NYECKUE M XUMHYECKHE CBOWCTBA
(peakuuu 3aMelIeHMs U TOPEHHs), TOJyuYeHUE U IPUMEHEHHE.

37-40 HenpenenbHble yTiaeBOAOPOAbI (AIKEHBI, aJIKaIUEHbI, AJIKUHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUI psll. DTHIIEH U MPOMUIIEH: COCTaB,
CTpoeHHE, (HU3UYECKHEe M XUMHYECKHE CBOWCTBA (peakuuud THAPUPOBAHUS,
raJIOTeHUPOBAHUS, THIpATallUM, OKHCIEHUS M TMOJMMEpPU3aluu) TMOIyYeHHe |
MIpUMEHEHUE.

Ankanuensl: Oytanuen-1,3 u metunOyTaauen-1,3, XuMuueckoe CTpOeHHEe, CBONCTBA
(peakiusi MOJIMMEpHU3allMM), TPUMEHEHHE (A7l CHHTE3a MPUPOJHOIO U
CHUHTETHYECKOT0 KayuyKa U Pe3HHBbI).

OK 01
OK 02
OK 04
IIK-3.5
IIK-54
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHHA psiaA. ATICTHIICH:
COCTaB, XMMHYECKOE CTpOeHHUE, (PH3UYecKHe W XMMHUYCCKHE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIMM TOpPEHHUs), TMOJyYCHHE U
PUMEHEHNE (MCTOYHHUK BBICOKOTEMITEPATYPHOTO IUIAMEHHW Il CBapKH W PE3KH
METAJLJIOB)

41-42 Apomaruueckuwe YIJIeBOJOPOIbI (apeHbl). beH3om u Tomyos: cocTaB,
CTpoeHue, (PU3MUECKue M XMUMHYECKHE CBOMCTBa (peakuuu TaJOTeHUPOBAHHUSA WU
HUTPOBaHUS), MOJyUYEeHUE U TpUMeHeHHe. TOKCMYHOCTh apeHOB (BJIMsSIHUE OEH30J1a
Ha OpraHu3M uesjoBeka). [‘eHeTnueckas CBsI3b MEXIy YIVIEBOJOPOJAMH,
MPUHAJISKAIIMMHU K Pa3JIMYHBIM KJIacCaM.

[IpupoaHbie UCTOYHUKU YTIEBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHBIE HETSIHBIC
ra3el. Hedts u €€ mpoucxoxnenue. CriocoObl mepepaboTKu HePTH: TEPETOHKA,
KPEKUHI (TEPMUYECKHH, KaTaTUTH4Yeckuii), muponu3. IIpoaykTel mnepepaboTKu
HedTH, ux pUMEHEHNE B MIPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBIH yToJIb U TPOAYKTHI €0 IepepaboTKu

Tema 4.2.
DUBUKO-XUMHUECKHEC
CBOMCTBaA
YIJIEBOAOPOJOB

Coaep:kanue y4eOHOI0 MaTepHaJja

JlaGopaTopHble 3aHATHS

43-44 JlaGopaTopHas pabora Ne3 « M3ydueHue cBONCTB yIiaeBOJOPOIOBY.
TpuBHanpHas U MeXIyHapoaAHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOObBI
NoJy4YeHus yriaeBogoponoB. [lomyueHue sSTuieHa W M3Y4YEHHE €ro CBOMCTB.
MopnenupoBaHue MOJIEKYJl M XHMHUYECKUX MpPEBpallleHuil yIieBOAOpoAOoB (Ha
pUMepe 3TaHa, STHJICHA, alleTUIEHA U Jp.) U TaJOreHONPOU3BOIHBIX

OK 02
OK 04

Pa3nea 5. Kucjopoaocoaep:kanue opraHnyecKue coeIuHeHus

12

Tema 5.1.
Cnuptsl. Oenon

Coaep:kanue y4e0OHOr0 MaTepHaJja

45-46 IlpenenpHble OJHOATOMHBIE CHUPTHI (METAHOJ W OTAHOJ): CTPOCHHUE,
duznyeckue W XHUMHUYECKHE CBOWCTBA (pPEakiUu C AaKTUBHBIMH MeETaJllIaMH,
raJIoreHOBOJIOPOAAMH, TOpEHHE), NpUMeHeHue. BoxopoaHble CBS3U MeEXAy
MOJICKYJIaMH CITUPTOB. dusnonorunyeckoe ,Z[GI\/'ICTBI/IG METaHOJa MW 3TaHOJa Ha
OpraHHU3M 4YeJIOBEKa.

MHOroaTOMHBIE CHHUPTHI (ITUICHTINKONb U TIUIEPHH): CTPOCHUE, (PU3NUYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIET0YHBIMU METAJUIAMU, KAU€CTBEHHAs
pCaKknusd Ha MHOI'OATOMHBIC CHI/IpTBI). dusnoornyeckoe I[GFICTBHC Ha OpraHu3m
yesoBeka. [IpuMeHenune raumepruta u 3TUICHT KOS,

®enon. CtpoeHue MOJEKYIbl, (DM3UUECKHE M XHMHYECKHE CBOMCTBa (peHoia.

OK 01
OK 07
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TokcuuHOCTh (heHolsa, ero (PU3HOIOTHYECKOe NEHCTBHE HAa OPTaHM3M YelIOBEKA.
ITpumenenne GeHona

Tema 5.2.
ANLIErune!.
KapOoHOBBIE KHCITOTEHI.
CnoxHbIe 3(hUpbI

Coaep:kanue y4e0HOr0 MaTepHaJja

47-48 Anpaeruapl U KeTOHBI ((hOpManbIeru, aneTaabJAeThl, alleTOH): CTPOSHHUE,
duznyecKkue M XMMUYECKHE CBOWMCTBA (PEaKIMH OKHUCICHHS W BOCCTaHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), TTOJTydCHUE U TIPUMECHEHHE.

OOHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbHHAas W YKCyCHas
KHUCJIOTBI): CTpPOEHHE, (U3NYECKHe M XUMHUYECKHe cBoicTBa (0OmMe CBOMCTBA
KHUCTIOT, peakuus >Tepudukanuu), moixydeHne u npuMmeHeHue. CreapuHOBas W
OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTENH BBICIIUX KapOOHOBBIX KHUCIOT. MblIa Kak
COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCCTBHE.

CnoxHbie 3QUpbl KaKk MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. Kupel. 'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib
KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:kanue y4eOHOI0 MaTepHaja

49-50 VYrmeBomel: cocTaB, KilaccH(uKamus YriieBoAOB (MOHO-, JH- H
nonucaxapuabl). [oko3a — mpocTeimmii MOHOCaxapua: OCOOCHHOCTH CTPOSHHS
MOJIEKYJIbI, (PM3MUECKUE M XMMHUYECKHE CBOWCTBA TIIFOKO3BI (B3aMMOJCHCTBHE C
ruapokcuaom menu (II), okucieHnne amMmmuauHbIM pacTBOpoM okcuia cepedpa (I),
BOCCTAaHOBJICHHE, OpOXXEHHE TIIOKO3bI), HAXOXKACHHUE B TPUPOJC, NPUMEHEHHE
TJIIOKO3BI, OHMOJIOTMYECKasi POJb B JKU3HENESATEIBHOCTH OpraHuM3Ma 4YeloBeKa.
®otocunTe3. PpyKTo3a KaK H30MEP TITFOKO3bI.

Caxapo3a — mpeJCTaBUTENb OUCAXApUAOB, THIPOJIU3 CaXapo3bl, HAXOXKIAECHUE B
NPUpPOJE U IPUMEHEHHE.

[Tonmucaxapuapl: Kpaxmall U IEJUII0JI03a Kak NpUpojaHble monumepsl. CTpoeHue
KpaxMalla M [EeJUTION03bI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA Kpaxmaina
(ruaposn3, KaYeCTBECHHAS PEaKLUs C HOJI0M)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHUYECKHE
CBOICTBa
KHUCJIOPOAOCOIEPKALINX
OpPraHUYECKUX
COCIMHEHU

Cojaep:xkaHue y4eOHOI0 MaTepuaja

IIpakTHYecKHe 3aHATHA

51-52  TIlpaktmyeckas  pabGora  NeS. «  H3yyeHne  HOMEHKJATYpPbI
KHUCIIOPOIOCOJEPIKAIIMX OPTAHUYECKUX COSTMHECHUI.

TpuBHambHAS U MEXKIyHAPOJIHAS HOMEHKJIATYpa, XUMUYECKHE CBOWCTBA, CIIOCOOBI
MOJIYUCHHUSL CIIMPTOB M (DEHOJIOB, KApOOHOBBIX KHMCIOT M 3(QHUpPOB, aJIbJICTHIAOB U

OK 01
OK 02
OK 04
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KeToHOB. COCTaBJICHUE CXEM PEaKIUi (B TOM YUCIIE MO MPEAT0KEHHBIM IEMOYKaM
MpEeBpalIeHH), XapaKTePU3YIOIINX XUMHUECKHE CBOMCTBA KUCIOPOI0COAEPIKAIIINX
OPraHUYECKUX COCTUHEHUIN

53-54 TIlpaktuueckas pabora Ne9. «Xumudeckue W (PUINIECKUE CBOHCTBA
KHUCJIOPOJIOCOJEPIKAIIMX OPTaHUYECKUX COSTUHEHUSY.

[IpoBenenue, HAOMIOACHWE M ONMMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAueCTBEHHBIE DPEAKIMH OJHOATOMHBIX CIHUPTOB (OKHCIEHUE STaHOJa
okcunoM Meau (II)), MHOroaromMHbIX CHMPTOB (B3aUMOJEHCTBUE TJIMIEpUHA C
ruapokcuaoM meau (II)), anpaernoB (OKHCIEHHEe aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom wmeam (II), B3aumomelicTBHE Kpaxmalia ¢ HOIOM),
HM3yYEHHE CBOMCTB PacTBOPA YKCYCHOM KMCIOTBI

Pazjen 6. A3oTcoaepxainye opraHudecKkne coeIMHeHust 4
Tema 6.1. Copep:xanue yueOHOI0 MaTepuaia 4 OK 01
AMUHBI. 55-56 AmuHBI: MeTWIaMMH — MpPOCTEHIIMHA MpeACTaBUTENb aMHHOB: COCTaB, OK 02
AMMHOKHUCOTHI. XUMHYECKOe CTpOoeHue, (U3NYECKHe U XHMHUYECKHE CBONCTBA, HAXOXKJEHUE B OK 04
benku HIpUpPOJE.

AMUHOKHUCIOTEl Kak amQoTepHble OpraHudeckue coenuHeHus. Duzndyeckue u

XUMUYECKHE CBOWCTBAa aMHMHOKHCIOT (Ha TpuMmepe riuiuHa). buomornueckoe 2

3Ha4E€HHE AMUHOKUCIOT. [lenTusl.

benku kak mpupoansie moaumepsl. [lepBuuHas, BTopuyHas U TPETUYHAs CTPYKTypa

O0enkoB. XMMUYECKHE CBOMCTBA OENKOB: THAPOININ3, JIEHATypalusi, KadyeCTBEHHbIE

peakIuu Ha OCJIKU

IIpakTH4yeckne 3aHATHS

57-58 Ilpaktmueckass pabora Nel(Q. « H3yueHume CBOWCTB a30TOCOIEpPKALIUX

OpPTraHUYECKUX COCTUHEHUID.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA aMUHOB (peakliy ¢ KUCIOTaMU U TOPEHUs) U 2

aMUHOKHUCIIOT (Ha  mpuMepe  ThunuHa). HaOmrogenwe w  omnucaHue

JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB TPH HArpeBaHWM, IIBETHHIC

peakiuu 0eJIKOB
Pa3nea 7. BoicokoMoJieKYJIsIpHbIE COeIMHEHUS 2
Tema 7.1. Coaep:kaHue y4e0HOr0 MaTepHaJja 2 OK 01
[TnacTmacchl. I 2 OK 02
Kayuyxi, BollokHa pPaKkTHYeCKHUe 3aHATHS OK 04
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59-60 IlpakTtmueckas pabora Nell. « O3HakOMJICHHE C CHHTE3, aHAJIU30M U

IIK-3.4

Kiaccuukanueid BEICOKOMOJICKYJIIPHBIX COSIMHEHU IIK-3.6

OcHOBHbIE TOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IIK-54

MOJIUMEP, CTPYKTYpHOE 3BEHO, CTETEHb MOJUMEPU3AINH, CPEIHSAS MOJEKYJISpHas

macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH —

MOJIUMEPU3AIHS U MOJIUKOHICHCAIIHSL.

O3zHakoMJIeHHE ¢ 00pa3lamMu MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, ITIACTMACC,

Kay4yKoOB: IIJacTMacchl (TMOJMATUJICH, TOJMIPONUIICH, MOJUBUHWIXJIOPU],

MOJIUCTUPOIT); HATYpPAIbHBIA W CHUHTETHYECKHME Kaydyku (OyTaaueHOBBIH,

XJIOPOTIPEHOBBIN U M30TIPEHOBBIN ); BOJIOKHA (HATypaJIbHBIE (XJIOMOK, IEPCTh, MIEIK),

HCKYCCTBEHHBIC (alleTaTHOE BOJOKHO, BUCKO3a), CHHTETHYECKHE (KalpOH U JIaBCaH)
KonTposabHas padora|61-62 Brimonnenue 3amannii Ha Temy «CTpyKTypa M CBOWCTBA OpPraHUYECKUX
3 BEIIECTBY (10 pazgcnaM 3-7)
IIpodeccnonaibHO OPMEHTHUPOBAHHOE COJEPKAHUE (COIepPKaAHNEe MPUKIATHOTO MOTYJIs1)
Pazjnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOI /1EATEJIbHOCTH YeJOBEKA OK 01
Tema 8.1. Coaep:kanue y4eOHOI0 MaTepHaja OK 02
XuMHUECKHe 63-66 IlpaBuia 3KOJIOTHYECKH IEIECO00OPa3HOrO MOBEACHHS B OBITY M TPYIOBOI OK 04
TEXHOJIOTHH JESTEIIbHOCTH B LIEJISIX COXPAaHEHUSI CBOETO 3/I0POBbS M OKPYKAIOIICH MPUPOTHON OK 07
B IIOBCETHEBHOM | Cpeibl, OIMACHOCTh BO3JIECHCTBUS Ha YKMBbIE OPraHM3MbI OPraHUYECKUX BEIIECTB I[K-3.4
U 1podecCHOHANBbHON | OTACTBHBIX KJIACCOB (YIJIEBOJOPOMAbI, CIHUPTHI, (EHOJBI, XJIOPOPTaHHMYCCKUE IIK-3.5
JIeATEIbHOCTH YEJI0BEKa | TPOM3BOHbBIE, ANbICTHIBI M  JIp.), T[OKasaTreilb MPeacibHO  JOMYCTHMOM I[K-3.6

I[IK -5.4

KOHLIEHTPAllMU U €r0 UCIOJIb30BaHUE.
Ponps xumum B 00€CI€UeHHM HSKOJIOTHUECKOM, JHEPreTUYeCKONM W MHILEBOU
0€30MacHOCTH, pa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuaioB (B
3aBUCHUMOCTH OT BHJIa MPOQECCHOHATBHON JEATEeIHHOCTH), HOBBIX HCTOYHHUKOB
SHEpruu (ajJbTepHATUBHBIE UCTOYHHUKHU dHepruu). [loHsATHE 0 HaydHBIX METOJax
MO3HAHUS BEIIECTB U XUMUYECKUX peakmuid. [IpencraBienus o0 oOMUX HAYYHBIX
MPUHIIAIIAX TPOMBIIUIEHHOTO TMOJY4YeHHUs BaKHEMIIUX BellecTB (Ha MpuMepax
IIPOU3BOJICTBA AMMMAKa, CEPHON KHUCIIOThI, METAHOJIA).

XuMUsS W 30pOBbE 4YelOBEKa: IMpaBWia OE30MacHOr0  HCIOJb30BaHUS
JICKapPCTBCHHBIX MTPETApaTOB, OBITOBOW XUMHH B IIOBCEAHEBHOW KU3HU

IIpakTHYecKHe 3aHATHA

67-70 Ilpaktmdeckas pabora Nel2. «llpuMmeHeHHEe XMMHYCCKHX BEHIECTB |
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TEXHOJIOTHH ¢ ydeToM OynyIiel mpohecCHOHATBLHOM qesITEIIbHOCTI.

Pemenue keiic-3amad mo TemaM: MHUINEBBIE MPOAYKTHI, OCHOBBI PallMOHATBLHOTO
NUTaHUSA, BaXXHEHUIIME CTPOUTENbHbIE M  KOHCTPYKIIMOHHBIE  MaTepHuabl,
CEICKOXO035MCTBEHHOE MPOU3BOJICTBO, KPACKH, CTEKIIO, KEpaMHUKa, MaTepUaIbI JIJIs
ANIEKTPOHUKH, HAHOMATEpHAIbl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHUKH HHEPTHUH,
OpTraHWYECKUE W MUHEPAIbHBIC YIOOpPEHUS, JEKapCTBEHHBIE W KOCMETHYECKHUE
npemnaparsl, OBITOBAas XHWMHS, MaTepHUadbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

3amuTa: [IpencraBneHue pe3yabTaToB pelieHus Kelc-3a1a4d B GopMe MUHH-OKIIaaa
(momyckaeTcsi HCITOIb30BaHNEe rpadMIECKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

71-72 TlpoMe:kyTo4yHasi aTTecTAlMsl MO AMCUMILIMHE (IU(QepeHIIMPOBAHHBIN
3a4er)

Bcero

72

27



3. YcaoBus peaju3anum NporpaMmbl 001eo0pa3oBaTe bHONH JUCHHUILIMHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHne

Peanuzanus mporpaMMbl JUCHMIUIMHBL TpeOyeT Hanuuusi y4yeOHOoro kaOuHera XuMHS U

buomnorus, kadbunet Ne 304,

Ob6opynoBanue yueOHOro kabuHeTa: HacTeHHbBIE CTEHABI MOCTOSHHOM HKcmo3uiuu «Oomme

(opMyJIBI OPraHMYECKUX COCTUHCHHIT», « PacTBOpUMOCTh coJiel, KHCIOT W OCHOBAHHWA B BOJIE»,
«DNEeMEHThl C TOCTOSHHOW U MEPEMEHHOW BAJICHTHOCTHIO», « (DU3MUECKUE BEJIMYMHBI B XUMHUYECKHUX
pacuérax», « XuMHS M KU3HBb», «Munepanbl u pyab», «IICXD J[.M.MenneneeBa», «TexHuxa
0€30MacCHOCTH Ha YPOKaX XUMHUI.

Y4eOHble HAMISAIHBIE TOCOOUS:

- pa3pabOTKH MPaKTUYECKHX, Ta00OpaTOPHBIX padoT,

- pa3pabOTKHU 3aHATUHN AJI1 CAMOCTOSTENIbHOM paboThl 00yYaroIuxcs,
- TeMaTh4YecKue TabIuLIbI,

- KOJUICKITUH;

TCO: HOYTOYK, BUAECOIPOEKTOP.

O6opynoBanue:
PaGouee mecto menarora:

-CTOJI, CTYJ, I0CKa, 3KpaH, Aepkatenu i Tadnu, Tym6a st TCO, mynbT ynpaBieHus, BRITSDKHON mKag,
OaKkTepULMIHAS JTaMIIa.

PabGouee mecTo 00y4aromerocs:

-cToa - 15, crynbs — 30.

3.2. UnudopmanuonHoe odecniedeHne 00y4eHus
Ilepeyenn pekoMeHayeMbIX y4eOHbIX U31aHuil, UHTepHET-pecypcoB, 10MOJTHUTEIbHOM JTUTEPATYPHI

151 cTy1eHTOB:

1.

10.

l'a6puensa  O.C.  ,OctpoymoB  HU.T. CnagkoB C.A Xwmmsa 10 xn.  AO
«3narenscTBo IlpocBemenne.»2023

I'a6puensu O C OctpoymoB U I' Cnaako C A Xumus 11 knacc AO «M3natenbctBo»2022
I'a6bpuensn O.C. OctpoymoB U.I'. Axnebennn A.K. Xumus. Beogusiit kypc. OO0 « Ipoda», AO
«3narenscTBo. IIpocBeenue.»2022

I'a6puensu O.C. OctpoymoB W.I' .OctpoymoBa E.E. EcrectBenHo- Hayusblii mpodmis OOO
«M3narensckuit Mup «Axagemusi» 2022 -2028; DnektponHas ¢opma ydebnuka 2024

I'a6puensa O.C. OctpoymoB WM.I' .Texnomormueckuii npoduas OOO «M3paTenbCkuili mEHTp
«Axagemusi» 2022 — 2028 ; DnextponHas ¢popma yuebnuka 2024

I'a6puensa O.C. JIpicoBa I'.I'. Tectsl, 3amaun, ynpaxuaenus: DDPVII 2024 DnexrpoHHas Gopma
yueOHUKa

INadpuensu O.C. OctpoymoB WU.I'. Cnaaxo C.A. u ap. [Ipaktukym:O®VII 2024 DnextpoHHas
¢dhopma yueOHMKA

Epémun B.B.Ky3pmenko H.E., Tepenun B.U., JIpoznoB A.A .Xumusa 10xn. Xumusa 11k c
yrayonéaabiM uzydenueM. AO « M3natensctBo. [Ipocsemnienune.»2022

Epémun B.B. Jlpo3noB A.A. Jlynun B.B. non penakuuei Jlynuna B.B. Xumusa 11 ki AO «
NznarensctBo [IpocBemenue» 2022

Pymsutuc I'.E. ®enpaman @.I" . Xumus: 6a30Bsiii ypoBeHb AO «M3narensctBo [Ipocsemnienue.2022
-2028
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JJis1 npenogaBareJieii:

O6 oOpazoBanuu B Poccuiickoit ®enepamuu: denep. 3axkon ot 29.12. 2012 Ne 273-®d3 (B pen.
®depnepanbHbix 3akoHOB OT 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ m3M., BHECCHHBIMH
®enepanbHbIM 3ak0HOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Tpuka3z MunuctepctBa oopazoBanus 1 Hayku PD ot 31 nexadbpst 2015 r. N 1578 "O BHeceHUN H3MEHCHUA
B (enepanbHblil TroCyJapCTBEHHbIH 00pa30BaTEeNIbHBIA CTAHAAPT CpeAHEro obIiero oodpa3oBaHus,
YTBEpKJICHHBIH puka3oM MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepaunu ot 17 mast 2012
r. N413"

[lpumepHas ocHOBHas oOOpa3oBaTeNbHAs MpOrpaMMa cpeaHero oomero oOpa3oBaHUs, OJOOpPEHHAs
peleHreM ¢eepaabHOro yueOHO-METOANYECKOro 00bEAMHEHUS 110 0011eMy 00pa30BaHMIO (IIPOTOKOI OT
28 uronHs 2016 r. Ne 2/16-3).

CnankoB u np. Xumus s npodeccuit W CHenuaabHOCTeH TEXHHUYECKOro mpoduis (31eKTPOHHOE
npuioxenue). — M.,2017

HNHTepHET-pecypcnbl

www.pvg.mk.ru (onummnuasna «Ilokopu BopoObeBbI TOpbI»).

www.hemi.wallst.ru (O6pa3oBaTeIbHBIN CAUT IS IKOJIBHUKOB « XHUMHUS).

www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT IS ITKOJIBHUKOB).

www.chem.msu.su (DnekTpoHHast OMOIMOTEKA 110 XUMHUH).

www.enauki.ru (HHTepHeT-u3/1aHue s yuutesei « EcrecTBeHHbIC HAYKW ).

www. lseptember.ru (MmeTonuueckas razeta «llepBoe ceHTAOPs).

www.hvsh.ru (;kypHan « XuMus B TIKOJIE).
www.hij.ru (KypHan « XUMHS U )KU3HBY).

www.chemistry-chemists.com (371€KTpOHHBI KypHanT « XUMUKUA U XUMHUS» ).

4. KoHTPOJIb M Oll€eHKA Pe3YJbTATOB 0CBOEHUS 00111€e00pa30BaTe/IbLHOM U CIUNIITHHBI

KoHTponb M olLieHKa pe3ysbTaToB OOY4YEeHHs OCYIIECTBISETCS IpernojaBaTesieM B Ipolecce
MIPOBEAICHUSI MPAKTUYECKUX 3aHATHH M JaOOpaTOpPHBIX pabOT, TECTHMPOBAHUS, a TAKXKE BBIMOJIHEHUS
00yYaromuMHUCs HMHIUBUIYaJTbHBIX 3aJaHHi, NPOEKTOB, HCCIeNOBaHUNA. Pe3ynbrarel 00ydeHUs
OIIpEAEIISIOT, YTO 00yUaIOUINECs JOKHBI 3HaTh, IOHUMATh U IEMOHCTPHUPOBATH 110 3aBEPLICHUN U3YUECHHUS
JVCLUTIIINHBL.

Jnis  ¢GopMupoBaHHs, KOHTPOJS W OLEHKU pe3yJbTaTOB OCBOCHHUS Y4YEOHOM JUCIUILIMHBI
UCIOJb3YETCsl CHUCTEMA OLIEHOYHBIX MEpPONPUATHH, NpeAcTaBisdomas coboil KOMIUIEKC Y4YeOHBIX
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(mpeametHsle pe3ynbTarsl o aucuuiuinie) u @I'OC CIIO.

Oobmas/npodeccuoHanbHast

T oleHOYHBIX

Pasznen/Tema .
KOMIIeTeHIIUsI MepPONnpHUATHH
OK 01. Beibupats criocoObl pemieHus Tema 1.1-1.7 TectupoBanue
3aza4 npodecCHOHANTBHON 1eATeTbHOCTH Tema 2.1, 2.2 VeTHBII onpoc
MPUMEHUTEIBHO K pa3IMYHbIM KOHTEeKcTaM | Tema 3.1 Penienue pacuéTHbIX 3a1a4
Tema 4.1 Ha6ronenue 3a X010M
Tema 5.1-5.4 BBITIOJTHEHHUS IPAKTUKO-
Tema 6.1 OPMEHTHPOBAHHBIX 3a[AHHH
Tema 7.1 I[Ipencrasienune
Tema 8.1 pe3yJIbTaTOB
OK 02. Ucnonib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, NPAKTHYECKUX U
CpeACTBa IIOUCKA, aHAJIN3A U 1.6,1.7 nabopaTOpHBIX padoOT
WHTEpIpeTauy HHGOPMAIIIH, 1 Tema 2.1,2.2 [TpoBeaeHNE XUMHYECKOTO
MH(POPMAIMOHHbBIE TEXHOJIOTUH JIS Tema 4.1,4.2 IKCIICPUMEHTA
BBITIOJTHEHHS 3a]71a4 MPOo(dheCCUOHATBLHOM Tema 5.2-5.4 Brinonnenue
NEeSATEIbHOCTH Tema 6.1 KOHTPOJIbHBIX
Tema 7.1 pabot 1o
Tema 8.1 pasnenam JUCIUTUTHHBI
OK 04. Tema 1.7 O1LieHKa CaMOCTOSITEILHO
aq)q)eKTI/IBHO B3aHUMOJICHCTBOBATEL U Tema 21, 2.2 BBIIIOJTHEHHBIX 3aJ]aHUH
pa60TaTb B KOJIJIEKTUBE 1 KOMaHJIE Tema 41, 4.2 3aIHI/ITa PEIICHNA Keiic-
Tema 5.2-5.4 3amad (¢ yueToM Oyaymieit
Tema 6.1 npodeccroHanbHOM
Tema 7.1 JESATETLHOCTH)
Tema 8.1 Brinonnenue 3aganuit
OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7 IIPOMEXYTOUYHOMN
OKpY>Kalolleu cpebl, Tema 5.1 aTTeCcTalluu
pecypcocOepekeHuto, MpuMeHsTh 3Hanus | Tema 8.1
00 U3MEHEHUU KIMMaTa, IPUHLHUIIBI
OepeKITMBOT0O MPOU3BOJCTBA, YIPPEKTHBHO
JIeIICTBOBAThH B YPE3BBIYANHBIX CUTYAIUSIX
[IK — 3.4 Peanu3oBbIBaTh Tema 1.2 BrinosiHeHUE TPAKTUYECKUX
TEXHOJIOTHYECKHUH TIPoIIecc COOPKH U Tema 2.1 pabor
W3IEIUN MAaIIMHOCTPOUTEIIBHOTO Tema 7.1 Pemenue 3anau Ha
MPOU3BOICTBA Tema 8.1 TEHETUYECKYIO CBS3b MEKIY
KJIaCCaMH HEOPTaHUYECKUX
[TIK — 3.5 KontponupoBatb coorBeTcTBUE | Tema 1.2 COEIMHEHMI OPTraHNYECKUX
KauecTBa cOOpKHU TpeOOBaHUEM Tema 1.6 COCIMHEHUI
TEXHOJIOTHYECKON TOKyMEHTAIIUH, Tema 1.7 [IpoBeneHne XUMHUUECKOTO
aHAJIM3UPOBATh IPUYMHBI HECOOTBETCTBUS | Tema 2.1 9KCNEpUMEHTA
W3/1eJIM{ U BBITYCKa MPOTYKLIIUU HU3KOTO Tema 4.1 .CocraBieHHe CXeM U
Ka4ecTBa, y4aCTBOBATb B MEPOIPUATHUAX Tema 8.1 TaOIHIL
10 WX MPEAYIPEKICHUIO U YCTPAHEHUIO YcTHbIl onpoc
[TK — 3.6 Pa3pabartbiBaTh MJIaHUPOBKU Tema 1.2

MEpPONPUATHIA, COTIACOBAHHBIX C pe3yJbTaTaMH 00y4eHus u chopmMyarpoBaHHbIx ¢ yuetom ®I'OC COO
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YYaCTKOB MEXaHOCOOPOYHBIX LIEXOB Tema 1.7
MAIIMHOCTPOUTEIBHOTO MTPOU3BOJICTBA B Tema 2.1
COOTBETCTBUU C NIPOU3BOACTBEHHBIMU Tema 7.1
3aJayaMu Tema 8.1
[IK — 5.4 Peanu3oBbIBaTh Tema 1.6
TEXHOJIOTUYECKUE MPOLIECCHI B Tema 2.1
MalIMHOCTPOUTEIILHOM IPOU3BOJICTBE C Tema 4.1
cobmoieHneM TpeboBaHui oxpaHbl Tpyna, | Tema 7.1
be3omacHOCTH KUZHEAEATEIBHOCTH U Tema 8.1

3aIIUThI OKPYKAKOLIEH CPEJIbI

IIpencrasieHue
Pe3yIABTATOB JIA0OPATOPHBIX
U TIPAaKTUYECKUX padoT
Bremonnenue
CaMOCTOSITEIBHBIX 3aJJaHUI
[IpenocraBnenue u 3ammura
IpEe3EHTalUN

becena o npeaioxkeHHOM
TeMe

Pemenne 3amanuii mo
HU30MepUn
[IpenocraBnenue u 3ammura
KeHc - 3amau
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5. KPUTEPUHU OLIEHOK
Hcxons n3 mocTaBIeHHON IS U BO3PACTHBIX BO3MOXKHOCTEH CTYICHTOB, HEOOXOIUMO YUUTHIBATH:
- TIPaBUJIBHOCTh U OCO3HAHHOCTh WU3JIOKEHHS COJEpP>KaHUsI, TIOJI HOTY PACKPBITHS MOHATUA, TOYHOCTH
ynoTpeOIeHUs] HAyYHbIX TEPMUHOB;
- cTeneHb COPMUPOBAHHOCTH MHTEIIEKTYyaIbHBIX U 00IIey4eOHbIX YMEHHU:
- CAMOCTOSTENILHOCTh OTBETA;
- pE€YEBYIO TPAMOTHOCTH U JIOTHYECKYIO MOCIIEI0BATEILHOCTh OTBETA.
OTMeTKa «5»:
- TIOJTHO PaCKPBITO COJEp)KaHUE MaTepralia B 00beMe MporpaMMbl U Y4eOHHKA,
- YETKO U MPaBUJILHO JIaHbI ONIPEJEICHUS U PACKPBITO COJEPKAHKUE MTOHATHIA;
- BEPHO, UCIOJIb30BAaHbI HAYYHBIE TEPMUHBI;
- 17151 J0KA3aTeNbCTBA UCTIOIb30BAHbBI PA3JIMYHBIC YMEHUS, BbI BOJIBI U3 HAOIIOJCHUHN U OTIBITOB;
- OTBET CaMOCTOSITEIbHBIN, UCIIOIH30BaHBI PaHEE MPUOOPETCHHBIC 3HAHMS.
OtMmeTKa «4»:
- PaCKpBITO OCHOBHOE COJIEp)KaHUE MaTepHaa;
- B OCHOBHOM IPABHJILHO JIaHBI OTMPE/ICIICHUS TOHITUI U UCTIOJIh30BaHbl HAYUYHBIE TEPMUHBI;
- OTBET CaMOCTOSTCIIbHEIN;
- OMNpeAeNieHHs] TOHSITHI HEMNOJHbIe, JIONMYIIEHbl HE3HAUUTEIbHbIE HapYLICHUs MOCJIEI0BATEIbHOCTH
W3JIOKEHUS, HEOOJbIINEe HETOYHOCTH MPHU HCIOIH30BAHUU HAYYHBIX TEPMUHOB WJIM B BBIBOJAX H
0000IICHHAX 13 HAOIIOACHHHI 1 OIIBITOB.
OtmMmeTka «3»:
- YCBOGHO OCHOBHOE COJIepKaHWE Y4YeOHOro marepuajia, HO H3JI0KEHO (parMeHTapHO, HE BCerjaa
MOCJIEA0BATENLHO;
- OTIpeACIICHHSI TIOHATHIH HEIOCTAaTOYHO YETKHE;
- HE MCIIOJIb30BaHbI B KAUECTBE JOKA3aTEIbCTBA BBHIBOJABI M 00OOIICHUS U3 HAOIIOJCHUN U OIBITOB WU
JIOTTYIIEHBI OIIHOKH MPH UX U3JT0KEHUH:
- TOTYIICHBI OIMTUOKU ¥ HETOYHOCTH B UCIIOJIb30BAHUN HAYYHOW TEPMHUHOIOTHH, OTIPEICIICHUN TTOHATUH.
OTMeTKa «2»:
- OCHOBHOE CoJiepKaHue yueOHOTO MaTepHalia He PacKpHITO:
- HE JIaHbI OTBETHI HA BCIIOMOTATEIIbHBIE BOMIPOCHI YUUTEIIS;
- IOMYIIIEHBI TPyObIe OMMOKHU B ONPE/IETICHIUH TIOHITHH, PY UCIIOJIH30BAHUN TEPMUHOJIOTHH.
OtMmeTKa «1»:
- OTBET Ha BOIPOC HE JIaH.

KPUTEPUU OLIEHKU ITMCBbMEHHBIX PABOT

OTMeTKa «5»:

- OTBET MOJHBIN ¥ MPaBUIHHBIN, BO3MOYKHA HECYIIICCTBCHHAS OIIMOKA

OtMmeTKa «4»:

- OTBET HETIOJIHBIA UK JAOIYIICHO HE 0oJiee 2-X HEeCYIIECTBEHHBIX OIIHMOOK.

OtMmeTKa «3»:

- paboTa BBIMOJIHEHA HE MEHEE YeM Ha MOJIOBUHY, AOMYIEHA OIHA CYIIECTBEHHAsI OIIMOKA U TIPU 3TOM JBE-
TPHU HECYILIECTBEHHbIE

OTMeTKa «2»:

- paboTa BBINIOJIHEHA MEHBIIIE, YeM Ha TIOJIOBHHY WJIH COJICPKUT HECKOJIBKO CYIIECTBEHHBIX OITUOOK
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KPUTEPUUM OUEHKU BBITTOJIHEHU A [TIPAKTUYECKUX PABOT

Ouenka "5" craBUTCS, €CJIU CTYACHT:

1. IpaBWIIBHO OTIPEIEIHII IIENTb OTIBITA;

2. BBIMOJHWI padoTy B MOJTHOM 00bEME C COOTIOICHUEM HEOOXOAMMOM MOCIIET0BATEILHOCTH TTPOBEICHHUS
OMBITOB U U3MEPEHHUI;

3. caMOCTOSITENTFHO U PaIlMOHATIBHO BRIOpA M MOJATOTOBHWII JJISl OMBITa HEOOXOAMMOE 000pYI0BaHHE, BCE
OTBITHl TPOBEN B YCJIOBHUAX M pPEKUMaX, OOECIEUMBAIOIIMX IMOJyYEHHUE PEe3yJlbTaTOB MU BBHIBOJOB C
HauOOJbIIeH TOYHOCTHIO;

4. Hay4yHO TpaMOTHO, JIOTUYHO OMHcal HaOmoJIeHUus U CcHOpMyIHpOBaN BBIBOABI W3 OMbITa. B
MPE/ICTAaBJICHHOM OTYETE MPABWJIBHO M aKKypPaTHO BBITIOJHWI BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYUCICHUS U CIIETall BHIBOIBI,

5. IPaBHIILHO BBITIONHWII aHAIHM3 TIOTPEITHOCTEH.

6. IPOSIBIISICT OPTraHU3AIMOHHO-TPYIOBBIC YMEHHUS (TIO/ICP)KUBACT YHUCTOTY pabOUEro MecTa U IMopsIoK Ha
CTOJI€, 5KOHOMHO UCIOJIb3YET PACXOAHbIE MATEPUAIIbI).

7. SKCHEPUMEHT OCYUIECTBIISET MO IJIaHy C Y4YeTOM TEXHHKH O€30MacHOCTH W MpaBHI pPabOThl C
MaTepuasaMu 1 000pyJ0BaHHUEM.

Onenka "4" cTaBUTCS, €CITU CTYJCHT BBITIOJHUI TpeOOBaHUS K o1leHKe "5" HO:

. OTIBIT MIPOBOJIAJ B YCJIOBUSX, HE 00€CIIEYNBAIONINX JOCTATOYHOW TOUHOCTH U3MEPEHUIA;

. WK OBLIO JOIYIICHO JBA-TPH HEJI0UETA;

. Wi He Oosee 0fHOM HerpyOo# OMMUOKH U OJHOTO HEeI0YETa.

. WJTH DKCIIEPUMEHT ITPOBEJICH HE IMOJTHOCTHIO;

DN B~ W DN~

. WIIK B ONTUCAHWUHU HAOFOIEHUI U3 OIBITA JOMYCTHII HETOYHOCTH, BHIBOJIBI CZEIIANl HETIOJHEIE.

Ouenka "3" craBUTCS, €CJIM CTYICHT:

1. mpaBWIILHO OTIPEIEIHII [IEJb OTBITA: PA0OTY BBITIOIHSET MPABUIILHO HE MEHEE YeM HATOJIOBUHY, OJHAKO
00BEM BBITIOJIHEHHOW YaCTH TaKOB, YTO TO3BOJISET MOJYYHUTh NMPABUIBHBIC PE3yJIbTaThl M BBIBOABI 110
OCHOBHBIM, ITPUHIIMITHAIILHO BaYKHBIM 337a4aM paOOThI:

2. nwim nonoop obopynoBaHHs, 00BEKTOB, MaTepPHAOB, a TAaKKe PaOOTHI MO Hayaly OMbITa MPOBET C
MIOMOIIBIO YUUTEIIS; WM B XOJI€ IPOBE/ICHUS OIbITa U U3MEPEHUH ObUIN JOMYIIeHBI OIIMOKKA B OMMCAHUU
HabJt01eHuH, POPMYIUPOBAHUYU BBIBOJIOB:

3. OTBIT IPOBOJWIICS B HEPAIIMOHAIBHBIX YCIOBHUSX, YTO MPHUBEIIO K MOIYYSHHIO PE3yJIbTATOB C OOJbIIEH
MOTPEUTHOCTHIO: WIJIM B OTYETE OBUIHM JOIMYIIIEHBI B OOIIEH CIIOKHOCTH HE 0oJiee IBYX OMMOOK (B 3aIMCsIX
€/IMHUII, U3MEPEHUSX, B BEIYUCICHUSIX, TpaduKax, TadJMIax, CXeMax, aHaJi3e MOTPEIIHOCTeH U T.1I.) He
MPUHIUIHATIBHOTO IS JAHHOM pabOThI XapaKTepa, HO MOBJIHMSBIINX HAa PE3yJIbTAT BBITIOJIHCHUS; WM HE
BBITOJIHEH COBCEM WJIM BBITMOJIHEH HEBEPHO aHAJIM3 IOTPEIIHOCTEIH;

4. nomyckaer rpyOyr ommOKy B XOJA€ JKCIEepUMEHTa (B OOBSICHEHWH, B OGOpMICHHH pabOThl, B
COOJIFOJICHUN TIPaBHJI TEXHUKU OE30MaCHOCTH IMpH paboTe ¢ MaTepuansaMud U 00OpYJOBAHUEM), KOTOPAs
WCTPABISIETCS TIO TPEOOBAHHIO MPETIOAABATEIIS.

Orenka "2" cTaBUTCS, €CIIU CTY/ICHT:

1. He ompenenua CaMOCTOSTENBHO 1IENb OIBITa; BHITOIHIII paOOTy HE IOTHOCTHIO, HE MOJITOTOBUI HY)KHOE
o0opynoBaHue u 00BEM BBITIOJTHEHHON YacTH paboThl HE TIO3BOJISIET C/IEIATh PABUIBHBIX BHIBOJIOB;

2. WU OTIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOICHHS IPOM3BOIMIINCH HETIPABHIIBHO;

3. wiu B xone paboThl U B OT4YeTe OOHAPYKWIHCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHbBIC B
TpeOOBaHUAX K OLIEHKE «3»;
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4. nomyckaert z1Be (1 60see) rpyObie OIMOKH B XOZ€ KCIIEPUMEHTA, B 00bSICHEHUH, B 0)OPMIIEHUH PabOTHI,
B COOJIIOJICHUH TIPAaBUJI TEXHUKHU 0€3011acCHOCTH MpH padoTe C BelecTBaMu U 000pYy0BaHUEM, KOTOPbIE HE
MOJKET 5. UCIIPABUTH JIaXKe MO TPeOOBAHUIO TPETOaBaTEsl.

Orenka "1" cTaBUTCS, €CIIU CTY/ICHT:

1. MOTHOCTBIO HE CyMeN HayaTh W OQOPMHTH OIBIT, HE BBIMOIHIET PaldOTy; MOKa3hIBAET OTCYTCTBHE
AKCTICPUMEHTAIBHBIX YMEHHI; HE COOIOaNT WK Tpy00 Hapymiaia TpeOoBaHUs 0€30MacHOCTH TPYy/Ia.

KPUTEPUM OLUEHKU TECTUPOBAHUA
Tect oneHuBaeTCs CIeayIOIIM 00pa3oM

Onenka «5» — 86-100% mpaBUIIbHBIX OTBETOB HA BOMPOCHI;
Ornenka «4» — 71-85% mpaBWIIBHBIX OTBETOB HA BOIIPOCHI;
Onenka «3» — 51-70% npaBUIBHBIX OTBETOB HA BOIIPOCHI;
Onenka «2» — 0-50% npaBUIBHBIX OTBETOB Ha BOIPOCHI.

IIpumepHbIe TeMBbI pedepaToB (A0K/I210B), NPe3eHTALN,
HHIMBHUAYAJIbHBIX IPOEKTOB

* buoTtexHoorus U reHHas uHxeHepus — TexHonorun XXI Beka.

* HaHoTexHONOrUsl Kak NPUOPUTETHOE HAIIpaBICHUE Pa3BUTHS HAyKHW M IPOU3BOJACTBAa B Poccuiickoi
denepanuu.

» CoBpeMeHHbIE METO/Ibl 00€33apakuBaHMsI BOJIBI.

* AImoTponusi METaJIOB.

* Xwuznsp u gesrensHocTs J.M.Menaeneena.

* «[lepnoarueckomy 3aKoHy OyJyliee He TPO3UT Pa3pyLICHUEM. ..»

* Cunre3 114-ro snemenTa — TpuyMd pOCCHICKUX (PU3UKOB-IEPILIMKOB.

* 30Tomsl Bogopoa.

* lcnonp30BaHue paliOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIISX.

* PEHTreHOBCKOE U3JIy4EHNE U €ro NCIIOIb30BAHNE B TEXHUKE U MEIULIMHE.

* [[;1a3ma — 4yeTBEepTOE COCTOSIHUE BELIECTBA.

* AMop(dHBIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpY’)KawIlel cpeabpl OT XUMHUYECKOro 3arpsi3HeHHs. KoiaumdecTBEHHBbIE XapaKTEpPHUCTHKU
3arpsA3HEHUS OKPYIKAIOILEH Cpebl.

* [IpumeHeHne TBepAOTro U ra3000pa3Horo okcusa yrieposaa (IV).

* 3amMTa 030HOBOTO 3KPaHa OT XMMHUYECKOIO 3arpsiI3HEHUSL.

* 'pyOoancniepcHbIe CUCTEMBI, X KJIACCU(PHUKAINS U UCTIOIB30BAHKE B TPO(ECCHOHATLHON eI TETbHOCTH.

* KocmeTnueckue renm.

* [IpuMeHeHue CyCrieH3ui U SMYJIbCHI B CTPOUTEILCTBE.

* MuHepasibl ¥ TOpHBIE TOPOJIbI KAaK OCHOBA JIUTOC(HEPHI.

* PacTBOpBI BOKpYT Hac. TUlbl pacTBOPOB.

* Boza Kkak peareHr u cpea i XMMUYECKOT 0 IIpoLecca.

* )Kuznb u nestenbHocTh C.Appenuyca.

* Bki1aJ1 OTEUECTBEHHBIX YUEHBIX B PA3BUTUE TCOPUU MIEKTPOIUTUYECKON AUCCOLUALINH.

* YcTpaHeHHe )KECTKOCTH BOJIbI Ha IPOMBIIIIIEHHBIX TPEATPUATHIX.
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* CepHasi KHCTIOTa — «XJI€0 XUMHYECKOHN MPOMBIIIIIEHHOCTHY.

* Mcnonb30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUAX PA3TUIHOTO TPOQUITS.

* OKCHUJIBI U COJTH KaK CTPOUTENIbHBIE MAaTEPUAITBI.

* Hcropus rumnca.

* [IoBapeHHas CONTb KaK XUMHUYECKOE CHIPBE.

* MHoTrONMMKMi1 KapOOHAT KaJbIUs: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.

* Peakmuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryanbHoe MOJeMpoBaHNE XUMHUECKHUX MPOIIECCOB.

* DJIeKTPOJIN3 PACTBOPOB JIEKTPOIHUTOB.

* DJIEKTPOJIU3 PACILIIaBOB AJIEKTPOIUTOB.

* [IpakTyeckoe MPUMEHEHHE AIEKTPOIN3a: padUHUPOBAHNE, TaTbBAHOIIACTHKA, TAThbBAHOCTETHSI.

* VcTopus mosy4yeHus: U pOU3BOACTBA ATFOMUHUS.

* DJIEKTPOIUTUYECKOE TTOJTYICHUE U paQHUPOBAHUE MEIH.

* Xuznb u gesrenpHOCTh 1. [[9BH1.

* Posib MeTanioB B UCTOPUH YeTIOBEUECKOM HUBUIN3aluu. VIcTopust OTe4eCTBEHHOM YepHOI METaTypriH.
CoBpeMeHHOE METAJLTYyprU4ecKoe MPOU3BOICTBO.

* Mctopusi 0T€ueCTBEHHON IBETHOM MeETaJLTypruu. Pojib METalioB M CIUIABOB B HAYYHO-TEXHUYECKOM
mporpecce.

» Koppo3sust MeTamioB 1 crocoObl 3alIUTEI OT KOPPO3HH.

* lnepTHbIe WK 0JaropoIHbIE Ta3bl.

* Poxxnaromniyie cojim — rajaoreHsl.

* McTopust mBEACKON CITUYKH.

* Ucropurs BOSHUKHOBEHHUS U Pa3BUTHS OPraHUYECKOM XUMHUH.

* )Kuznb u nestensHocth A.M.byTneposa.

* Butanusm u ero kpax.

* PoJib 0TE€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOU OPraHUYECKOW XUMUHU.

* CoBpeMeHHbIE MPEJICTABIICHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

* DKOJIOTUYECKUE ACTIEKTHI UCTIOIB30BAHMSI YTJIEBOIOPOHOTO CHIPbS.

* DKOHOMHYECKHE aCHEeKThl MEXKIYHApOIHOTO COTPYAHHYECTBA MO HMCIOJb30BAHUIO YTJIEBOJIOPOIHOTO
CBIPBAL.

* VcTopust OTKpBITHS B pa3pabOTKH Ta30BbIX U HE(PTIHBIX MeCcTOpOokaAeHUI B Poccuiickoit denepanmm.

* XUMHUs yTIEBOIOPOAHOTO CHIPBS M MOl Oy ayiast mpodeccusi.

* YIIIeBOJOPOIHOE TOTIIMBO, €T0 BUJIbI U HA3HAYCHHE.

* CHUHTEeTUYECKUE KaydyKU: UCTOPUS, MHOTOOOpa3ue U MepCreKTUBEI.

* Pe3nHOTEXHMYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM MpPOrpecce.

+.OCcOOEHHOCTH MPUPOAOOXPAHHON ACSITEILHOCTH B METAINIO00pa0aThIBAOIIEH TIPOMBIITUICHHOCTH.

Kputepun ouennBaHus uccjie0BaTe1bcKoii padoThl Ha 3amUTe (KAXKAbI NYHKT OLleHMBaeTCs
1o 5-Tm 0a/IbHOI cucTeMe):

- YeTKOCTh OCTAHOBKHU MTPOOJIEMBI, LI€TIH pabOThI U 3a1a4

- I'myObuna aHanmu3a aMTEpaTypHBIX JaHHBIX, CCBUIKM Ha JIMUTEPaTypHbIE HCTOYHUKH, OOBEM
HCIIOJIb30BAHHOM JIUTEPATYPBI

- YeTKOCTb U3JI0KEHUS MaTepHaa, MOJHOTA UCCIIEJOBAHUS MPOOIEMBI

- OpUTrHHaJIBHOCTH K MOJIX0JIaM peLIeHHs TPOOIeMbl

- AKTYyaJbHOCTb UCCIIEyEMOM TEMBbI

- [IpakTnyeckas 3Ha4MMOCTb PabOThI
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- JlJorn4HOCTH ¥ 000CHOBAHHOCTH BBIBOAOB, 1 COOTBETCTBHUEC UX ITOCTABJICHHBIM LICJISIM
- CoburoieHre HOPMOKOHTPOJISL U TPEOOBAHUMN, PEIBSIBISIEMBIX K IPOSKTaM

- Hanuuue m xadecTBO NpeICTaBICHHOM NPE3eHTalun

- Hasinume, akTyanbHOCTh IPOAYKTA MPOEKTA

- Y4eT OLleHKU pyKOBOJAUTEINS IPOEKTA

ITepeBon 0a/110BO# cCTEMBI B TPAAULIHOHHYIO:

50-55 6annoB — oreHKa «5» (OTIMYHO);

40-49 6amnoB — oreHKa «4» (XOpoIo);

25-39 6amnoB — oneHKa «3» (yIOBIETBOPUTEIHHO);
Memnbiie 25 6amioB — oleHKa «2» (HeyIOBIETBOPUTEIHHO).
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