k OOII no npodeccun
08.01.25 MacTep 0TI€T0YHBIX CTPOUTEIbHBIX U 1eKOPATHBHBIX PadoT

MunuctepcTBo 00pa3zoBannsi MoCKOBCKOM 00J1acTH
I'ocynapcrBenHoe 010/1:keTHOE Npo(eccHOHAILHOE 00pa30BaTeIbHOE YyYpeKIeHue
MocCKOBCKO# 00J1aCTH «JIEKTPOCTAILCKHI KON

YTBepkaeHa MPUKA30M PYKOBOIUTEIS
00pa3oBaTeIbHON OpraHu3auu
Ne 211-o1 ot 23 mas 2023 roma

PABOYAS TTPOTPAMMA YUEBHOU JUCITUTUTMHBI
OJ1.12 XUMUS

T. 0. DnekTpocTanb, 2023 1.



PACCMOTPEHO

[TIK o6mieobpazoBaTenbHBIX, MATEMATHYECKUX
U O0IIMX €CTECTBEHHO-HAYUHBIX TUCIUILTIH
[TpoTokomn Ne

« » asrycra 2023 r.

/3unsieBa M.B./

PabGouass mporpamma yuebHoi mucuurummabl OJ[.12 Xumus paszpaboTraHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

1.

[IpumepHoOit pabouel mporpamMMbl OOIICOOPA30BATEILHON JUCITUIUTMHBI «XHAMHUS» TSI
npodeccnoHanbHbIX 00pa3oBarenbHbix opranuzanuii, ®I'6OY 10 HUPIIO IIporokom Ne
13 ot «29» centsa0ps 2022 r. ( yTB. Ha 3aceqanuu CoBeTa 10 OIIEHKE COJIepKaHUs M KaueCTBa
MPUMEPHBIX pabodmx MporpamMm 00IIe00pa30oBaTEILHOTO U COLUATBHO-TYMaHUTAPHOTO
IIUKJIOB CPEeIHETO MpodhecCHOHAIBHOTO 00pa3oBanus, MpoTokoa Ne 14 ot «30» Hos0pst 2022

r.);

®denepalibHOTO rocy/1apCTBEHHOI'O 00pa3oBaTENHLHOTO CTaHaapTa CpeIHero
npodeccuoHallbHOrO  oOpa3oBanus 1o npodeccun 08.01.28 Macrep OTIETOYHBIX
CTPOUTENBHBIX W JICKOPATUBHBIX palOT, YTBEPKICHHOrO TMpuKazoM MHUHHCTEpCTBA
npoceenienns Poccuiickoit @enepanuu ot 18 HOs0ps 2022 r. N 1003 (3apeructpupoBaH B
Musntocre PO 22 nexabpst 2022 r. peructpanuonssiii N 71780);

®enepanbHoro 3akoHa oT 31 wurons 2020 1. Ne304-d3 «O BHeceHMM HW3MEHEHMH B
@®enepanbhblii 3akoH «O0 o60pazoBanun B Poccuiickoit @enepanuun» M0 BOIPOCAM
BOCIUTAHUS 00Y4aIOIINXCS;

VYyeOnoro minana no npogeccuu 08.01.25 MacTtep OTE€I0YHBIX CTPOUTEIBHBIX U
JIEKOPAaTUBHBIX padoT, yTBEpkACHHOTO « 23 » mas 2023r., mpuka3 Ne 211-ox.

Opranmsanusi-pazpadorunk: F'BIIOY MO «2/1eKTpOCTAIBCKUI KOLIETND»

Pazpaboruuk: JIeitkuna TaTesina MuxaiiioBHa
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEI ITPOI'PAMMBI YUEBHOM
JTUCHUIIAHBI OJ1.12 Xumus

1.1. O6s1acTh NPpUMEHEHNS IPOrPaAMMBbI

PabGouass mporpamma oOmeoOpa3oBatenbHOl  yueOHoU guctmmumabl  OJ[. 12  Xumus
npeHa3HayeHa JJIsl U3y4eHUs AUCIUILINHBI TP peain3anuu 00pa3oBaTelIbHOM IPOrpaMMBbl CPEIHETO
o0miero o0pa3oBaHMs B Tpeaeiax OCBOCHUS OCHOBHOW NpOQecCHOHATBHON 00pa3oBaTeNbHOM
nporpammsel CITIO (manee — OITOIT CIIO) Ha 6a3e 0OCHOBHOTO 00I1Ier0 00pa3oBaHMs MPHU MOATOTOBKE
KBaTM(pHUUIUPOBaHHBIX padounx u ciayxanwx (IIIIKPC).

B paGouyro mnporpammy ob6mieoOpa3oBaTeabHoi yueOHOW mucnurumabl OJ[.12 Xumus
BKJIIOYEHO COJIep)KaHWe, HampaBlieHHOE Ha (OpMHpOBaHHE Yy OO0y4aromUXCs KOMIICTCHIUH,
HeoOxoauMbIX st kKauecTBeHHOTO ocBoeHuUst OIIOIT CITO — nporpammel noarotoBku (ITTIKPC) nHa
0a3e OCHOBHOTO 00111ero 00pa3oBaHMs C MOJYICHUEM CPETHETO O0IIeTro 00pa3oBaHusl.

1.2. MecTO IMCUMILIMHBI B CTPYKTYpPe OCHOBHOI NpodecCHOHAIBLHON 00pa3oBaTe1bHOU
NMPOrpaMmbi:

OOmeoOpa3oBaTenibHass  JUCHUIUIMHA  «XHUMHUS»  SBISETCS  OO0SI3aTCIIBHOH  4acThIO
oOmreoOpaszoBarenbHOro nukia odpazosatenbHoil mporpammbl CIIO B cootBerctBun ¢ ®I'OC mo
npodeccun 08.01.25 MacTtep OTAETOYHBIX CTPOHMTENBHBIX M JEKOPAaTHBHBIX paboT. YyeOHas
mucruminaa O/1.12 Xumus usydaercs B 061eo0pa3zoBaTenbHOM Iukie yueoHoro miana CI1O Ha 6a3e
OCHOBHOTO 0011Iero 00pa30BaHusl ¢ OIyIeHHEM cpenHero obmiero oopasosanus [IIIKPC. B yuebrom
wiane [ITKPC yue6nas qucruminnaa OJ1.12 Xumusi BXOAUT B cOCTaB 001IuX 0011e00pa3oBaTeIbHbIX
y4eOHBIX JUCHMIUIMH, (OPMUPYEMBIX U3 00s3aTenbHBIX NpenMeTHbIx obnacteit ®I'OC cpeanero
oOuiero oopaszoBanus, A npodeccuit u crnenuanbuocteit CI1O.

Hast mpodeccun CITO: 08.01.25 MacTep OTAeNOYHBIX CTPOUTENBHBIX U IEKOPATHBHBIX padOT
u3 mepeyHs npodeccuil U crnenuaIbHOCTeH cpelHero mpodecCHOHAIbHOIO 00pa30BaHUs BBIOpaH
TEXHOJIOTHYECKUH TPoHIIb MpodhecCHOHATBHOTO 00pa30BaHUs.

1.3. eaun U 32244 JAUCHMIUIMHBI — TpPeOOBAaHHMSI K Ppe3yJbTaTaM OCBOEHUS
AUCUMILIUHBI:

Coneprkanue mporpaMMbl «XUMUsD» HAIIPABJICHO HA JOCTHXKEHHE CIIETYIOITNX
meJeil M 3aga4:

chopMupoBaTh y 00yJarOMIMXCS MPEACTABICHUS O XMMHUYECKON COCTABIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpA KAK OCHOBBI NPUHSATHS PEIIEHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX
CUTYallUsIX, OTBETCTBEHHOT'O MTOBEICHUS B PUPOTHOM CpETE.

3agauu AMCHUIINHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX IPOIECCOB U
ABICHUM B OKpYKaloIIe cpene, ULEIOCTHOW HAYYHOM KapTUHBI MHpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIbl HEOPTaHUYECKMX U OPraHUYEeCKHX BEIIECTB,
ypaBHeHI/ISI XUMHWYCCKUX peaKHHﬁ, O6’I)$ICH$ITI) HUX CMBICIJI, I/IHTepHpeTI/IpOBaTB pe?,y.]'H)TaTI)I XUMHWYCCKUX
AKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEIACHUS MPOCTEUIIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
WCCJICIOBAaHHM C COOJIOACHHEM TpaBUIl 0€30MacHOr0 OOpalieHHs ¢ BEUIECTBAMH U J1aOOPaTOPHBIM
00opyoBaHUEM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh HMH(DOPMAIMIO XUMHYECKOTO XapakTepa U3 pa3lIndHBIX
HCTOYHUKOB;,

5) copmMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH AEITETbHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;



1.4. Ilnanupyemblie pe3yJbTaThl 0CBOEHHUS 0011€00Pa30BaTEIbHO JUCHUNIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHNe TUCIUIUTMHA UMeeT pu GpopmupoBanuu u passutun OK u ITK.



Koa n naumenoBanue gopmMupyeMbix
KOMIIEeTeHIM A

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O6mme! JMcuunaMHapHble?
OK 01. Beibupats criocoOsblI penieHus 3aa4 | B yacTH TPy 10BOro BOCIIMTAHMS : - BIIQJIETh CHUCTEMOW XMMHMYECKUX 3HAHWM, KOTOpas
po(heCcCHOHATTLHOM e TEIbHOCTH - TOTOBHOCTb K TpPYAY, OCO3HAHHE IIEHHOCTH | BKJIIOYAET: OCHOBOIIOJIATAI0IINE TIOHSATHUSA
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM | MacTepCcTBa, TPY10Ji00ue; (XMMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa

- TOTOBHOCTh K  AaKTHUBHOM  JEATENBHOCTH | aTOMA, S-, p-, d-3JE€KTPOHHBIE OpOUTAIM ATOMOB, HOH,
TEXHOJIOTUYECKON U COLMAIbHOM HAlpaBICHHOCTH, | MOJIEKYJA, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTb,
CIIOCOOHOCTh ~ MHULMUPOBATh, IUIAHUPOBATH U | CTETIEHb OKHUCIIEHUS, XHWMHYECKas CBs3b, MOJIb,
CaMOCTOSITEJILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | MOJIApHAs Macca, MOJSIPHBIA 00BeM, YIiepoJHbIH
- HHTEPEC K pa3InIHbIM cepaM NpoPeCCHOHATBHON | CKeneT,  (YHKIMOHAJbHAS  TpYIIa,  pajuKal,

JeSITEIbHOCTH, U30MEpHsl,  M30MEpbl, TOMOJOIMYECKHH DL,
OsBiaieHHe  YHHBepPCAJIbHBIMH Y4eOHBIMH | TOMOJIOTH, YIJIEBOJIOPOJIBL, KHUCIIOPOJ- U
NMO3HABATEJIbHBIMH AeiiCTBUSIMH: azoTcojep)Kalllue  COEAMHEHHs,  OMOJOrMYECKH
a) 0a30Bble JIOTHYECKHUe eliCTBHS: aKTUBHbIE BellecTBa (YIJIEBOAbI, JKUPbI, OEJKH),
- CaMOCTOSITEIIBHO bopmynupoBaTh U | MOHOMED, MIOJINMED, CTPYKTYpHOE 3BEHO,
aKTyaJIu3upoBaTh MPOOJIEMYy, paccMaTpuUBaTh €€ | BBICOKOMOJIEKYIISpHBIE COETUHEHMS,
BCECTOPOHHE; KPUCTAJZIMYECKAsT PELIETKa, THUIBI XUMHYECKHX

- YCTaHaBJIMBATb CYHIGCTBCHHI)II\/'I MIPpU3HAK WU peaKHI/IfI (OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)IC, 9K30-U
OCHOBaHHA JJiI CpPaBHCHUA, KJ'IaCCI/I(l)I/IKaI_[I/II/I " | SHAOTCPMUUCCKHUE, pPCAKIIMU HOHHOTO O6MeHa),

0000111eHus; pacTBop, AJEKTPOJIUTHI, HERJIEKTPOJIUTHI,
- ONpeneisaTh ILENW JEATEIBHOCTH, 3aJaBaTh | DJIEKTPOJIUTHYECKAs  IUCCOLMALMSA,  OKUCIUTEND,
apaMeTpsl U KPUTEPUU UX JOCTUKECHHUS; BOCCTAaHOBUTENb, CKOPOCTh XMMHMUYECKOH peaKlMH,
- BBIABIATH 3aKOHOMEPHOCTH M HPOTHBOPEYMs B | XUMUUYECKOE PaBHOBECHE), TCOPHH M 3aKOHBI (Teopus
paccMaTpuBaeMbIX SIBJICHUSX; XUMHYECKOT0 CTPOCHHUS OpraHn4YecKux Bemiects A.M.
- BHOCUTh KOPPEKTHUBBI B JIEATEIILHOCTD, OLICHUBATH | byTieposa, Teopus ANIEKTPOJINTUYECKON
COOTBETCTBHE PE3YJIBTATOB IEJNSAM, OIECHWUBATH | TUCCOLHAINH, MEPUOANYECKHI 3akoH  JI.W.
PHUCKHU NOCIEACTBUN NEATENBHOCTH; Menpeneesa, 3aKOH COXPaHEHHUS Macchl),

1

YKa3BBaANTCSA JIMUHOCTHREIE M MeTallpelIMeTHHE pes’ysbTaTe 3 ®I'OC COO (B nocryenHen pemakumm oT 12.08.2022) B OTIJIATOJIBHOM

bopme, dbopMupyeMble OOmeoObpa30BaTEJIbHOWM IUCLUIIJIMHON

2 ﬂMCHMHHMHapHHe (npenmeTHme) Pe3yJIibTaTe YyKa3BEBAKTCA B COOTBETCTBUU C MeTOIOMKOM InpernonaBaHMAa IOVICLIUITJIVIHBL




- pa3BUBATh KPEATUBHOE MBIIUICHUE NP PELICHUU
JKU3HEHHBIX TTPOOJIEM

0) 0a30BbIE HCCIEN0BATEIbCKUE TeHCTBUS:

- BJIQJICTh HaBbIKAMU y4e€OHO-MCCIICIOBATEIBLCKON 1
MPOEKTHOM AEATEIbHOCTH, HABBIKAMU Pa3pELICHUS
npo0Jem;

- BBUBIIITH TPUYUHHO-CIICJCTBEHHBIE CBSI3U U
aKTyaJIU3UpOBaTh 3ajady, BbIIBUTaTh THUIOTE3Y €€
peleHus, HaXO0JUTh apryMEHThI TS
JI0OKa3aTelIlbcTBAa CBOUX YTBEP)KICHUMW, 3a]aBaTh
MapaMeTpbl U KPUTEPUU PEILICHUS,

- aHAIM3UPOBATh IOJIYYEHHBIE B XOAE PELICHUS
3a7a4l  PE3yIbTaTbl, KPUTUYECKH OLEHUBATh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBaTh M3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCHUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- yMeTb MHTErpUpOBaTh 3HAHUA M3 Pa3HBIX
IpEeIMETHBIX o0acTel;
- BBIABUTATh  HOBBIE  WJEW,  Mpelarath

OPUTMHAJIBHBIE MOIXO0/IbI U PELICHUS;
- CIOCOOHOCTH MX UCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLUAIIBHOW IPAKTHKE

3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XUMHH,
(akTOJIOTMUECKUE CBEIECHUS O CBOWCTBAaX, COCTaBe,
HOJTy4eHMH M 0e30IacHOM  HCIIOJIb30BAHUU
BOKHEHUIINX HEOPraHWYECKMX W  OPraHUYeCKHX
BEUIECTB B OBITY M IPaKTUYECKOW JAESITEIbHOCTU
YEJI0BEKa;

- YMETb BBIABIATH XAPAaKTEPHbIC IIPU3HAKU W
B3aMMOCBSI3b M3YYCHHBIX IIOHATUH, IPUMEHATH
COOTBETCTBYIOIIME MIOHATHUSA IIPU OIIMCAHUU CTPOCHHUS
Y CBOMCTB HEOPTaHUUYECKUX U OPIraHUYECKUX BEILLECTB

n nux HpeBpaIlIGHI/If/'I; BBIABJIATD B3aHMOCB3b
XUMHNYCCKHUX 3HAHUU C IIOHATHUAMUN u
mpeaAcCTaBJICHUAMUA APyrux CCTCCTBCHHOHAYYHBIX
MpeaAMCTOB,

- YMETb HUCIOJb30BaTh HAUMEHOBAHMS XUMHUYECKUX
COEMHEHUI MEXIYHAPOAHOIO COI03a TEOPETUUECKON
U TPUKIAJAHON XUMHUM W TpUBUAIbHBIE HA3BaHUS
BOKHEHIINX BELIECTB (3TUJICH, alleTUIIEH, IIIMLEPHUH,
(denoin, Gpopmanbrerua, ykCcycHasi KUCJIOTa, IJIMIIMH,
yrapHblii Ta3, YIJIEKUCIBIA Ta3, aMMHaK, ramleHas
W3BECTh, HEraulleHass HW3BECTb, IHUTbEBAas COAA M
JPYTUX), COCTABIATH (OPMYNbI HEOPraHMYECKHX U
OpraHMYECKHUX BEUIECTB, YPaBHEHHUS XHMHUYECKHUX
peakuuid, OOBACHATHP MX CMBICI; MOJITBEPXKAATh
XapakTEepHble  XMMUYECKHE  CBOWCTBA  BEIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMH U 3aIUCSIMU
YPaBHEHUN XUMUYECKUX PEaKIUM;

- YMETh YCTaHaBJIMBATh IPUHAIIEKHOCTh U3YUYEHHBIX
HEOPraHMYECKUX U OpPraHWYecKuX BEIIeCTB K
ONpEACIECHHBIM KJaccaM M TpyIINaM COEAMHEHMH,
XapaKTEepU30BaTh UX COCTAB M BAXKHEHIINE CBOMCTBA;
OTIpeIeNIATh BU/Ibl XUMUYECKHX CBsI3€H (KOBaJIeHTHas,
WOHHAsl, MeTaJUIMuecKas, BOJOpPOJHAsi),  THUIIBI
KPUCTAJIINYECKUX peueTox BEIIECTB;
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KJIAaCCU(UIIMPOBATH XUMUUYECKUE PEAKIIHH;

- chOopMHpOBATH TMPEACTABICHHUS: O XUMHUYECKOM
COCTaBIISIIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA,
pOJM XUMHHM B TIO3HAHWH SIBICHHHA MPHPOJIBI, B
(hopMUPOBAHUH MBIIIUICHUS U KYJIbTYPhI INYHOCTH, €€
(YHKIIMOHATLHONH TPaMOTHOCTH, HEOOXOIUMOMW st
pEelIeHUs TPAKTHYECKUX 3a7ad M IKOJOTHYCCKH
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
MPUPOIHOM CpeLIE;

- yYMeThb TPOBOJMWTH pacyeThl 10 XUMHYECKUM
dbopMyllaM ¥ ypaBHEHUSM XHMHUYECKUX PEaKIUd C
UCIIOJIb30BaHUEM bu3nIecKux BEJIMYHH,
XapaKTePU3YIONINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, o0beMa (HOPMAaJbHBIE YCIOBHUSA)
ra3oB, KOJHMYECTBA  BEIIECTBA;  HCIIOJIB30BATh
CHUCTEMHBIC XUMHUYECKUE 3HAHHUS JUI TPUHATHS
pelieHnld B KOHKPETHBIX JKU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM

OK 02. Ucnonp30BaTh COBpEMEHHbBIE
CpEJCTBa MONCKA, aHAJIN3a U
MHTEpIIpeTaluy HHpOpMaluu U
UH(POPMALIMOHHBIE TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124 PO ECCHOHATHHOM
JEATEIIBHOCTH

B ob6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OPMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKl M OOIIECTBEHHOM IpPaKTHKH,
OCHOBAaHHOTO Ha Janore KYJbTYD,
CHOCOOCTBYIOLIETO OCO3HAaHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHME S3BIKOBOM M YMUTATEJIbCKOU
KYJIbTYpbl KaK CpEICTBAa B3aWMOJEUCTBUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHHWE IIEHHOCTH HAy4YHOW JesTeIbHOCTH,
FOTOBHOCTb  OCYIIECTBIATH  INPOEKTHYHO U
HCCJIEIOBATENbCKYIO IS TeIbHOCTh MHIUBUTyaIbHO
U B TPYIIIIE;

- YMETh IUJJAHWPOBATh M BBINOIHATh XUMHUYECKHUHA
HKCHEPUMEHT (IIPEBpAILEHHUs] OPraHUYECKUX BEILECTB
IIpY HarpeBaHuU, MOJIy4E€HUE 3TUJICHA U U3YyUEHHE €r0o
CBOWCTB, KauyeCTBEHHbIE PEAKLIMU Ha albJETUIbI,
Kpaxmall, YKCYCHYIO KHCJOTY; JIeHaTypaius OelKoB
OpU HArpeBaHWHU, [IBETHbIE pEaKUUu OEJKOB;
MIPOBOJUTh PEaKIMd HOHHOTO OOMEHa, OMpEeeATh
Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbBIE PEAKIIMU Ha
cynbdart-, kapOoHAT- U XJIOPUIA-AaHHUOHBI, HA KAaTHOH
aMMOHMUSI; peIIaTh HKCIEPUMEHTAIbHbIE 3a/laud 10
temaM "Metauibl" 1 "Hemetamibl") B COOTBETCTBUU C
MIpaBUIIAMU TEXHUKH 0€30IaCHOCTH MPH OOPAIEHUH C
BELIECTBAMH M JITaOOpaTOpHBIM  000pYAOBAHUEM;
MPEICTABIAThH pe3yNbTaThl XUMHUYECKOTO
JKcliepuMeHTa B (opme 3amucu  ypaBHEHUH
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Osiagenne YHHUBEPCAIbHBIMH
MO3HABATEJIbLHBIMHU ACHCTBUAMM:
B) padoTta ¢ nHgopManmeii:

- BJIQJIETh HABBIKAMM IOJIy4Y€HHUS MHPOpMALUU U3
HUCTOYHMKOB Ppa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBIIATh IIOMCK, AHAJIU3, CUCTEMATU3ALMIO H
MHTEpHpEeTannio HHPOPMALUU PA3TUYHBIX BHIIOB U
(bopM npencTaBIeHUS;

- co3jaBaThb TEKCThl B pa3IMyHbIX (popmarax ¢
y4eTOM Ha3HadeHus MHGOpMaMM U LEJeBOH

yueOHBIMU

ayqUTOpUH, BBIOWpas  ONTHUMAJIBHYIO  (Gopmy
IIPEACTABIICHNS U BU3YyaIU3alllH,
- OLCHMBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTb

I/IH(i)OpMaLII/II/I, €€ COOTBCTCTBUC
MOPaJIbHO-3THUYCCKUM HOPMaM;
- HCIOJIb30BaThb CpCACTBaA I/IH(bOpMaI_II/IOHHBIX n

IIpaBOBbBIM H

KOMMYHI/IKaIlI/IOHHBIX TCXHOJ'IOFI/II\/JI B peIHeHI/II/I
KOTHUTHBHBIX, KOMM YHUKaTHBHBIX u
OpPTaHW3aIlMOHHBIX  3a7a4  C  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, MpPaBOBBIX U
OTUYECKUX  HOPM, HOPM  HMH(OPMAIMOHHOM
0e301acHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aLLUTHI
uH(popMalu, THPOPMALIMOHHOM 0e301acHOCTH
JUYHOCTH;

COOTBETCTBYIOLIMX peakuuid u  (GopMymupoBaTh
BBIBO/Ib HA OCHOBE 3THX PE3YJIbTaTOB;

- YMETb aHAJIM3UPOBATH XMUMHUYECKYI0 HH(OPMAILHIO,
IOJYy4aeMyl0 U3 Ppa3HbIX MHCTOYHHMKOB (CPEICTB
MaccoBoi nHpopmanuu, cetb IHTEpHEeT U Apyrue);

- BJIaJIeTh OCHOBHBIMU METOJIaMH HAyYHOI'O IO3HAHMSI
BEIIECTB M XUMHUYECKUX SIBJICHUN (HAOIIOJCHNE,
U3MEpEHUe, IKCIIEPUMEHT, MOIETIMPOBAHNUE);

- yMETb MPOBOJAUTH pacueTbl MO XUMHUYECKUM
¢dbopMynaM U YpaBHEHHUSIM XUMHUECKUX PEaKLUH C
UCIIOJIb30BaHUEM du3necKux BEJIMYUH,
XapaKTepU3yIOIUX BEIIeCTBA € KOJUYECTBEHHOMN
CTOPOHBI: Macchl, oO0bemMa (HOpMaJbHBIE YCIOBHS)
ra3oB, KOJHMYECTBa  BEILECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHUSA JUISI MPUHATUS
pelIeHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U
paboTaTh B KOJUIGKTHBE U KOMaH/IE

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOOIIPEEIIEHNUIO;

-OBJIa/ICHHE HaBbIKAMU Y4eOHO-HCCIIE0BATENbCKOM,
IIPOEKTHOMN U COLIMAJILHOM IE€ATENBHOCTH;
OBananenue YHHMBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMH 1efiCTBUAMM:

0) coBMecTHasA JeATEJbHOCTD:

- yYMETh IUJIAHUPOBATh W BBIMOJHAThE XUMHUYECKHUMA
9KCIIEPUMEHT (TIPEBPAILEHUSI OPraHUYECKUX BEILECTB
MIpY HarpeBaHuH, MOJIy4E€HHE 3TUJICHA U U3yUEHHE €TI0
CBOMCTB, Ka4eCTBEHHBIE PEAKIMU Ha albJCTUIbI,
Kpaxmall, YKCYCHYIO KHCJOTY; JIeHaTypamus OelKkoB
MpU HArpeBaHUM, IIBETHBIE pPEAKIMH OEIKOB;
MPOBOJUTH PEAKIMU HOHHOTO OOMEHa, OMpPEeNesTh

9




- TMOHMMAaTh U UCIHOJIb30BaTh IMPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- NpPUHUMATh IEJIM COBMECTHOM JI€ATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHHUPOBATH ACUCTBUS 110 €€
JOCTIDKGHHMIO:  COCTaBIIATh  IUIAH  JACHCTBHH,
pacnpeensiaTh pojad C Y4eTOM MHEHUH yYaCTHHKOB
00CyXJaTh pe3yIbTaThl COBMECTHOUW PabOTHI;

- KOOPJMHUPOBATH U BBIMOIHATH pabOTy B YCIOBHSIX
peabHOT0, BUPTYAIHHOTO M KOMOWHHUPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYUICCTBJIATH TO3UTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITHh MHUIIHATUBHBIM
OBiaieHne yHUBEpPCAJbHBIMH PeryJsiTUBHbBIMU
NefiCTBUAMU:

I') NPUHATHE ce0sl U APYTUX JIOACH:

- IPUHUMATh MOTHBBI U apPTyMEHThI JPYTHX JIFOACH
IIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- MpYU3HABaTh CBOE MIPABO U MPABO JAPYTUX JIOJEH Ha
OIINOKH,

- pa3BUBAThH CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMH JIPYrOro 4el0BeKa;

cpeny BOJHBIX pacCTBOPOB, KAUECTBEHHBIC PEAKIIMH HA
cynbdar-, KapOoHaT- U XJIOPUI-AaHUOHBI, HA KaTHOH
aMMOHUSI; peIIaTh 3KCIEPUMEHTAIbHBIC 3a7a4d II0
teMaM "Metamisl" u "HemeTamibr") B COOTBETCTBHH C
MpaBWJIAMU TEXHUKU 0€30ITaCHOCTH P 00paIleHuH ¢
BelleCTBaMH U JabOpaTOpHBIM O0OpPYIOBAaHUEM;
MpEeACTaBIATh pe3yNbTaThl XUMHUYECKOTO
JKcliepuMeHTa B (opme 3amucu  ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid u  (GOpMYIHpPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3yJIbTaTOB

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKpY’Kalollel cpesibl, pecypcocOepexeHuto,
NPUMEHSTh 3HaHUsI 00 U3MEHEHUHU KJIuMaTa,
IPUHIUIBI O€PEXIINBOTO MPOU3BOCTBA,
3(PEeKTUBHO EHCTBOBATH B UPE3BBIYANHBIX
CUTYaIUsAX

B o6s1acTH 3K0/10rM4YeCcKOr0 BOCIUTAHUS:

- c(OPMHPOBAHHOCTh SKOJIOTUYECKOH KYIBTYpHI,
IIOHUMAaHNE BJIUSHUSA COLMAIBHO-YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJIHON U COLUAIIBHON
Cpelbl, OCO3HAHUE  TIJIOOANBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUTAaHUPOBAHWE W OCYILIECTBICHUE IEHCTBUU B
OKPY’KaIOIlleW Cpele Ha OCHOBE 3HaHUA LeJei
YCTOWYHBOTO Pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HETIPUATHUE JEHCTBUM, IPUHOCAILIUX BPEJ
OKpYXaroIleil Cpee;

- copMupoBaTh TPEACTABICHUS: O XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYUYHOM KapTUHBI MUPA,
poJii XMMHUHU B TIO3HAHUU SIBJICHUH TPUPOIBI, B
(hopMUPOBAHUH MBIIIUICHUS U KYIbTYPBI INYHOCTH, €€
(YHKIIMOHATTBHON TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusT MpaKkTUYECKUX 3a/lad U HKOJIOTHYECKHU
000CHOBAaHHOTO OTHOUIEHHSI K CBOEMY 3/I0POBBIO U
TIPUPOIHOM CPEE;

- yMeThb coOmOJaTh TMpaBUiia  IKOJIOTUYECKH
11erecoo0pa3Horo MoBEACHUS B OBITY M TPYIOBOU
JESATETLHOCTH B LIETISAX COXPAHEHUSI CBOETO 3/I0POBbBS
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- yMEHHEe NpPOTHO3UPOBATh HEOIArONPHUATHBIC
9KOJIOTUYECKHUE TIOCIEACTBUS IPEANPUHUMAEMBIX
JIEMCTBUM, IPEJOTBPAILATD UX;

- pacUIMpPEHHE OIIbITa IEATEIIBHOCTU IKOJIOTUYECKON
HaIIpaBJIECHHOCTH;

- OBJIaJICHHE HAaBbIKAaMU y4eOHO-
HCCIIEIOBATENILCKOM, POEKTHON U COLMAJIbHOM
JIeATEIbHOCTH;

U OKpYXKAaIOIIEW NPHUPOAHOU Cpelbl; Y4YUTHIBATh
OIACHOCTb BO3JCHCTBHS Ha JKMBBIE OPraHU3MBbI
OIIPCACIICHHBIX BEUICCTB, ITIOHUMAasA CMBbICJI ITOKA3aTCIIA
IIPEEeNbHON AOIYCTUMON KOHIIEHTPAaLUH

[IK 1.1. BbInOAHATH IWITYyKaTypHbIE paOOTHI
10 OTJEJIKE BHYTPEHHUX U HAPYXKHBIX
IIOBEPXHOCTEHN 3/IaHUN U COOPYKEHUH B
COOTBETCTBUM C 33JJaHUEM C COOII0IEHUEM
TpeOOBaHUI K KQUeCTBY BBIITOJHEHHBIX
paboT, TpeboBaHUi OXpaHbI TPY/IA,
OepexIIMBOro NPOU3BOJICTBA U
9KOJIOTUYECKOI 0€30MacHOCTH.

- YMCHHC UCIIOJIB30BAaTh HOBEHIIHE JOCTHIXCHHUA
XHUMHYECKOH HAayYKHU U XUMHUYECKOM TEXHOJIOTHUH

-YyMEHME HCKaTb M AaHAINW3UPOBATh KEUCBl O
IPUMEHEHNN XUMHUYECKUX BEILECTB U TEXHOJOTUH C
ydeToM Oyayiieil mpogecCnoHaIbHON AeATEIbHOCTH
II0 TeMaM: Ba)XHEWINE CTPOMUTEIbHBIE MAaTEpHAJIbI,
KOHCTPYKLIMOHHBIE MAaTEepHallbl, KpPAacKd, CTEKJIO,
KEepaMHKa.
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B pesynbrare ocBoeHUs y4eOHOW TUCIUIUIMHBI OOYYarOMIHMACS TOJDKEH O0JagaTh JMYHOCTHBIMU

pe3yJbTaTaMu:

JINYHOCTHBIE Pe3yIbTATHI
peau3anuu NporpamMMbl BOCIIUTAHUS
(Oeckpunmopbwi)

Ko 1m4HOCTHBIX
pe3yJabTaToB
peaju3zanuun
NPOrpaMmbl
BOCHUTAHUS

OCOSHaIOIHI/II;'I cebs I'pa’)KIaHHMHOM H 3alllTUTHHUKOM BEJIUKOM CTpaHbI

JIP 1

[IposiBnsrOMINNA aKTUBHYIO I'PA’KIaHCKYIO ITO3ULIUIO, IEMOHCTPUPYIOILUN
IIPUBEPKEHHOCTh IIPUHIMIIAM YECTHOCTH, MOPAJIOYHOCTH, OTKPBITOCTH,
OKOHOMUYECKM AaKTUBHBIM M YYaCTBYIOIUMH B CTYACHYECKOM H
TEPPUTOPUATIBHOM CAaMOYINPABICHUM, B TOM YHCIE Ha YCIOBHAX
J00pOBOJIBYECTBA, IPOLYKTUBHO B3aUMOICHCTBYIOIUI U y4aCTBYIOILUI
B JICATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1i

JIP 2

CobOnrogaronuii  HOPMBI ~ MPABOMOPSIZIKA,  CIACAYIOIIMK  Hjeanam
rpakJaHCKOTro obmiecTBa, obecrieueHust 6€30MacHOCTH, MPaB M CBOOO
rpaxxgad  Poccun. JIosuIBHBIM K YCTAaHOBKAM W IIPOSBIICHUSM
IpeicTaBuTeNed  CyOKyJabTyp, OTJIMYAIOLMH HUX OT TIpynm cC
JNECTPYKTUBHBIM M JIEBUAHTHBIM IOBEIEHHEM. JleMOHCTpHUpyromuii
HENPUIATHE M HPEAYNPEXNAOIUNA COLUAIBHO ONAcCHOE II0BEICHHE
OKPYKarOIIHX

JIP 3

[IposiBnsromniA M JEMOHCTPUPYIOLIMN yBaX€HUE K JIIOASAM TPYyAa,
OCO3HAIOIIMN IIEHHOCTh coOcTBeHHOro Tpyna. Crpemsmmiics K
(hOpMHUPOBAHHUIO B CETEBOW Cpele JUYHOCTHO U MPOeCcCHOHATHHOTO
KOHCTPYKTHUBHOTO «1IU(POBOIO CIIEa»

JIP 4

JIeMOHCTpUPYIOIIMI ~ NPUBEPKEHHOCT K  POAHOM  KYJIBTYpE,
HCTOPUYECKOW MaMATH Ha OCHOBE NOOBU K PoauHe, pogHOMYy Hapomy,
MaJIOH ponuHe, TIPUHATHIO TPAAUIIAOHHBIX LIEHHOCTEHN
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccun

JP S

HpOSIBJ'ISII—OIHHfI YBAXXCHHUC K JIIOAAM CTApIICTO IMMOKOJICHHUA U TOTOBHOCTD
K Yy4aCTHUIO B COHH&HBHOﬁ MNOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX

JIP 6

Oco3Haromii  MPUOPUTETHYIO  IIEHHOCTh  JIMYHOCTU  4YEJIOBEKa;
YBKAIOMIUKA COOCTBEHHYI0O M 4YYXYI0 YHUKAJIbHOCTh B Pa3IUYHBIX
CUTYaIUsiX, BO BceX (popMax M BUAAX IEATEIHHOCTH.

JP 7

[IposiBnsromniA M IEMOHCTPUPYIOIINNA yBaKEHUE K MPEICTABUTEISM
Pa3IMYHbIX 3THOKYJIBTYPHBIX, COL[UAIBbHBIX, KOH(PECCHOHATBHBIX U MHBIX
rpynn. Conpu4acTHbIM K COXPaHEHMIO, IPEYMHOXKEHUIO U TPAHCIALUU
KYJAbTYPHBIX  TpaiMLMi M  IEHHOCTEM  MHOIOHALlMOHAIBHOIO
POCCUICKOr0o rocygapcraa

JIP 8

CobOnroparomuii ¥ MPOMAaraHAuPYOIMMK  TpaBWiIa 370pPOBOTO U
Oe3omacHoro oOpas3a JKH3HHM, CIOpTa; Mpexynpexaarmuil amoo
MPEOJI0JICBAIONINN 3aBUCUMOCTH OT aJIKOTOJIs, TabaKka, MCUXO0aKTHBHBIX

BCIICCTB, a3apTHBIX WIP WU T.AO. COXpaHSIIOHII/Iﬁ MCHUXOJIOTHYCCKYTO

JIP 9
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YCTOﬁqHBOCTB B CUTYAaTUBHO CJIOXKHBIX WA CTPEMHUTCIIBHO MCHAOIIIUXCS

CUTYaILHUSIX
3a00TAIUNCS O 3alUTE OKPYKAKIIEH Cpeabl, COOCTBEHHONW W YYXKOM P 10
0€30I1aCHOCTH, B TOM YHCJIe IU(PPOBOI

[IposBrstomuii yBaxeHHe K ICTETUYECKUM LIEHHOCTSIM, OOJaJaroluil P11
OCHOBAaMH 3CTETHUYECKOU KYJIbTYpPbI 1
[IpuauMaronMii ceMernHble LIEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbH U

BOCIIUTAHUIO JETEH; NEMOHCTPUPYIOLIUN HENPUATHE HACWIIHS B CEMbE, 1P 12

yXoJa OT pOHHTeHBCKOﬁ OTBETCTBEHHOCTH, OTKa3a OT OTHOIIICHUH CO

CBOMMHU ACTBMH U UX (bHHaHCOBOFO COACPIKAHUA

JINYHOCTHBIE pPe3yJIbTaThl
peanu3anuy NPporpaMMbl BOCIIUTaHus, onpeaeaenabie 'BIIOY MO
«JIEKTPOCTAIBCKHUI KOJLJIETA»

PasBuBaronuii TBOpUECKHE CIIOCOOHOCTH, CIOCOOHBIN KPEaTHBHO JIP 19
MBICIIUTD.

CrniocoOHbIii B 1Iu(poBOI cpefie MPOBOIUTH OLIEHKY HH(pOpMAIUH, e
JIOCTOBEPHOCTh, CTPOUTD JJOTUYECKUE YMO3AKIFOUEHHUSI HA OCHOBAHUH JIP 20
MOCTYTAIOIIeH HHPOPMALIHH.

ConpuyacTHbIN K COXPAHEHHUIO, IPEYMHOKEHUIO U TPAHCIISIIIUU JIP 27
KyJIbTYPHBIX TPaJAULIUN U LIEHHOCTEN MHOTOHAIIMOHATIBHOIO
POCCHIICKOr0 TOCY1apCTBa.

Cobmroaronuii 1 mpornara’IupyoLuil mpaBusia 310pOBOro U JIP 29
6e3o0macHOro oopasa >KU3HU, CIOPTA; MPEAYIPEKIAOIIHNI THO0
MIPEOI0TEBAIOINI 3aBUCUMOCTH OT aJIKOT0JIs, Tabaka, MCUXO0AKTUBHBIX
BEIIECTB, a3apTHHIX UTP U T.I.

3a00TAIIUIACS O 3alUTE OKPYKAIOIIEH CpeIbl, COOCTBEHHOU M UyKOH JIP 30

0€30I1aCHOCTH, B TOM 4HCJI€ HU(POBOIL.

B paMKax ImporpaMmbl yqe6H0171 JAUCIUITIINHBI O6y‘laIOH_[I/IMI/IC$I OCBAWBANOTCA YMCHHUA U 3HAHUA!

Koz JIP YMeHus 3HaHu
JIP 1-12; ® OCHOBHBIX 33aKOHOB H
JIP 19, JIP 20, | e packpsiBaTh Ha IPUMEPaX POJb XUMHH B TEOPHI XUMUH;
JIP 27, JIP 29, (opMHUPOBaHMM COBPEMEHHOW HAYYHOW |e MONyYEHUS U IPUMEHEHHS
JIP 30 KapTHHbl MHpa M B IPaKTHYECKOU BOXHEUIINX  METAJIJIOB,
JESTEIILHOCTH YEJIOBEKA, HEMETaJIJIOB, KJIaCCOB
® JIEMOHCTPHPOBATH Ha pUMepax YIJIE€BOJOPOAOB U IPYTHX
B3aMMOCBS3b MEX]ly XUMUEH U IPYTUMHU npe/icTaBuTeNen
€CTECTBEHHBIMU HayKaMH; OpraHUYecKuX
® DACKpBIBaTh Ha INpUMEpax MOJIOKEHHS COEIMHEHUI];
TEOpUU XUMHYECKOro cTpoeHus A.M. |e XUMHYECKUX TEPMHHOB U
bytneposa; CHMBOJIMKH.
® [IOHUMATh ¢buznyeckuit CMBIC] |® TIpaBHJIA 0e301acHOro
Ilepuonuueckoro 3aKOHA J.N. oOpalieHuss ¢ eIKUMH,
MeHgeneeBa M Ha  €ro  OCHOBE TOPIOYHMHU "




00BACHATH 3aBHCHUMOCTbH CBOMCTB
XUMHUYCCKHUX OJICMCHTOB )41
06p330BaHHBIX MU BCIICCTB oT
SJICKTPOHHOI'O CTPOCHHA aTOMOB;

IMPUMCHATDL IIpaBUJIa CHCTeMaTHYECKOM
Me}I(,HYHapO,HHOﬁ HOMCHKJIATYPbI KaK

CpeacTBa paznuyeHus u
uACHTU(UKAIIMK  BEIIECTB IO X
COCTaBY U CTPOEHUIO;

COCTaBIISITh MOJIEKYJISIPHBIE u

CTPYKTypHBIE (DOPMYIIBI OPraHUYECKUX
BEIIIECTB KaK HOCUTEIICH HHPOPMAITHH O
CTPOCHHUH BEIIECTBA, €ro CBOMCTBaX U
MPUHAJISKHOCTH K  OINPEACICHHOMY
KJIACCy COETMHEHUM;

XapaKkTepU30BaTh OpraHUYECKUE
BEIECTBA IO COCTaBy, CTPOCHHUIO M
CBOIICTBaM, yCTaHaBIMBaTh NMPUYMHHO-
CJICICTBEHHBIC CBSI3U MEXIY JaHHBIMU
XapaKTepUCTHUKAMU BEIEeCTBA;
NPUBOJIUTH  MPUMEPHl  XHUMHYECKHUX
peaKkIuii, paCKphIBAIOIINUX XapaKTePHBIC
CBOICTBA THUIIMYHBIX MPEACTABUTENCH
KJIACCOB OPraHMYECKUX BEIIECTB C
HeNnbl0  MX  UACHTUDUKAIMH |
00BsicHeHUs 00J1aCTH IPUMEHEHUS;
MIPOTHO3UPOBATH BO3MOYKHOCTh
MPOTEKaHUs XUMHYECKHX peakIuil Ha
OCHOBE 3HAHMH O THUIAX XUMHUYECKOU
CBS3M B MOJIEKYJlaX pEareHTOB U UX
PEaKIIMOHHOU CIIOCOOHOCTH;
OPUBOJIUTH TPHUMEPHl MPAKTHUUECKOTO
UCIIONIb30BaHUS MPOJYKTOB
nepepaboTku HEPTH U MPUPOTHOTO
rasa, BBICOKOMOJIEKYJISIPHBIX
COEINHEHUN (monmusTHIICHA,
CUHTETHUYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

® JIPOBOJUTH OIIBITHI IO PACIIO3HABAHUIO

OpraHU4Y€CKUX BCHICCTB: TJIMOCPUHA,
YKCYCHOM  KHUCIIOTBI, HENpeaeIbHBIX
YKUPOB, TITIOKO3BI, KpaxMasa, OEJIKOB - B
COCTaBe TMUIIEBBIX MPOAYKTOB H
KOCMETHUYECKUX CPEJICTB;

® YyCTaHaBJIMBATh 3aBUCHUMOCTH CKOPOCTHU

XUMHYECKOH pPEAKIUM M CMELICHUS
XUMHUYECKOTO paBHOBECHS oT
pa3nuYHBIX  (AKTOPOB C  LENbBIO
onpezeNeHus] ONTUMAJIbHBIX YCIOBHM
IIPOTEKAHNS XMMHUYECKUX MPOLIECCOB;

® TPUBOJUTH IPUMEPHI TUAPOIN3A CONEHN B

HOBCGI[HGBHOI\/'I JKHM3HH 4YCJIOBCKaA,

TOKCHYHBIMHU
BEILIECTBAMU,
cpelncTBamMu OBITOBOM
XHAMHUU,

mpaBuja W IPUEMBI

Oe3omacHOil  paboOTHI €
XUMHUYCCKHUMH
BEIIECTBAMHU u
1a00paTOpPHBIM
obopynoBaHUEM;
BOKHEHIIMX BEIIECTB U
MaTepHasoB, UX COCTaBa,
CTPOCHHUSI U XMUMHUYECKUX

CBOMCTB BEIIECTB JIA
0€e3011acHOTO
IPUMEHEHUS B
MPAKTUYECKOU
JIESITEILHOCTH;
00BACHATH MPUYUHBI

MHOr000pa3usi BeIICCTB
Ha OCHOBE o0mmx
IPEJICTaBICHUH 00 HX
COCTaBe U CTPOCHHH,
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NPUBOJUTH HPUMEPHl  OKHUCIUTEIHHO-
BOCCTaHOBHTEIILHBIX peakIuii B
HpHUpOIE, MPOU3BOICTBEHHBIX
mpoueccax M KH3HEACATSIBHOCTH
OpraHU3MOB;

OPUBOJUTH  TPUMEPHl  XHUMHUYECKUX
peakIuii,  pacKphIBalOIMX  OOIMe
XUMHUYCCKUC CBOMCTBA MMPOCTBIX
BEILIECTB - METAIOB M HEMETAILIOB,;

MNpOBOAWUTL PACUCTBl HA HAXOKIACHHUC
MOJIEKYJISIPHOM bopmyIbl
YIJIEBOJOPOAA IO TPOIYKTaM CTOPaHUS
M M0 €r0 OTHOCHUTEJIFHOMN IIJIOTHOCTH M
MacCOBBIM J0JIAM 3JIEMEHTOB,
BXOJISIIIINX B €TI0 COCTAaB;

OCYHIECTBJISAITh ~ MOUCK  XUMHUYECKOU

uH(bopMauu o Ha3BaHUsM,
uAeHTU(PUKATOpaM, CTPYKTYpPHBIM
dbopMynaM BeIIeCTB;

KPUTHYECKU OLICHUBATh u
MHTEPIPETUPOBATH XUMHYECKYIO
uH(pOpMAIIMIO,  COAEpXKAILYIOCS B

COOOILEHUAX CpeAcTB MacCOBOM
uHpopmanuu, pecypcax HHTepHera,
HAYYHO-TIOMYJISIPHBIX CTAThIX C TOYKH

3peHUS €CTECTBEHHOHAY4HOM
KOPPEKTHOCTH B LIENSAX BbIBICHUS
OLIMOOYHBIX CYX/IeHUI U

dbopmupoBaHUs COOCTBEHHOMW TTO3UIINM;

® TIPCACTABIIATH myTnu peuIcHuAg

JI00ANBHBIX MPOOJIEM, CTOSIIUX TEpesT
YEJI0BEYECTBOM: SKOJIOTHYECKHUX,
DHEPreTHUUECKUX, CBHIPHEBBIX, U POJb
XUMUH B PEIICHUH dTUX TTPOOIIEM.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

JANCHUIIJIIMHBI «XUMUWUS»

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrPAMMBI IM CIIATIJIMHbI 78
B T.4.

OcHoBHOE coep:KaHue 72
BT. U..

TeopeTuyeckoe o0ydeHue 41
MIPAKTUYECKUE 3aHATHUS 31
nabopaToOpHBIC 3aHATHS 0
IIpogeccuonanbHO-0pHMEeHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue 6
NPHUKJIATHOT0 MOIYJIs)

BT. U..

TeopeTHyYecKoe 00ydueHue 2
MIPAKTUYECKHUE 3aHATHS 4
IIpomexyTounas arrecraums (IuddepeHIIpOBaHHBIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COAEPKAHNE TUCHUTLINHBI

Koanl
JIMYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanu
HaumeHoBaHue Conep:kanue y4yeOHOro MaTtepuasa (0CHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 1aco 10 KOTOPBIX
. 'beM 4acoB
pa3iesioB U TeM JabopaTopHble U MPAKTHYECKUE 3aHATHUS, IPUKJIATHOI MO1YJ/Ib cnocoocTByeT
3JIeMEeHT
NPOrpamMMmbl;
(popmupyemsbie
KOMIIeTeHIIHH
1 2 3 4
OcHoOBHOe coiep:KaHue 70
1 cemectp
Pazgean 1. OcHOBBI cTPpOEHUS BellecTBa 8
Tema 1.1. OcHoBHOe coaep:xaHue 8 OK 01
Crtpoenue aToMOB JIP 1-12;
Teopernueckoe o0yueHue 4
XHUMHYECKHUX P M JIP 19, JIP 20,
DJIEMEHTOB U N N JIP 27, JIP 30
npupoaa CoBpeMeHHass Mofenb CcTpoeHuss aroMa. CHMBOJMYECKUM S3BIK XUMUU.XHUMHYECKUH SIIEMEHT.
XHMIYECKOi OnexTpoHHas KoHurypauus aroma. Knaccuduxanuss XMMHUECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTI)I).
CBS3H Banentnole  snexkTpoHsl.  BaneHTHOCTb.  DNEKTpOHHass  MpPUPOJAa  XUMHUYECKOM  CBSI3H. 4
DNeKTPOOTPUIIATEIFHOCTh. BUAB XUMHYECKOW CBs3M (KOBaJieHTHAs, HWOHHAs, METAJUTMYECKasl,
BOJIOPOJIHAS) U CIIOCOOBI ee 00pa3oBaHus
[IpakTnyeckue 3aHATHS 2
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Pemtenue 3aganuii Ha HCHOOJNL30BAaHHME XHMHUYSCKOM CHMBOJNIMKUM M Ha3BaHUM COCOUHEHHUU IIO
HOMEHKJIaType MEKIYHapOAHOTO COI03a TEOPETUYECKON U MPUKIAJHON XUMUU U TPUBHAJIbHBIX HA3BaHUM

JUISL COCTABIICHUS XUMHUYECKUX (HOPMYJI JBYXaTOMHBIX COCAMHEHUH (OKCHUIOB, Cylb(UI0B, THAPUIOB U

T.H.) " JPpYyrux HEOPraHU4CCKUuX COC,I[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.
HpaKTI/I‘-IeCKI/IC 3alaHuA Ha YCTAHOBJICHUC CBA3U MCXKAY CTPOCHHUCM aTOMOB XMMHUUYCCKHUX 3JICMCHTOB U

NEPUOANICCKUM HU3MCHCHUEM CBOMCTB XMMHUYECKHX DJIEMEHTOB M HX COG,Z[I/IHCHI/Iﬁ B COOTBCTCTBUU C

nojoxxenueM llepruoanueckoi CUCTEMBI.

Tema 1.2. OcHoOBHOe co/iep:KaHue OK 01
[lepuoanueckuii OK 02
3aKkOH U Tabnuna | [IPaKTHYeCKHe 3aHATHSI JIP 1-12:
J.W. MenneneeBa

[Tepuonuueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI

[lepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX

AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM

XUMHYECKOTro 3neMeHTa B [lepuoanueckoit cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE

[Tepuonuueckoro 3akona JI.1. Menaeneesa. [Ipornosst [I.1. MenneneeBa. OTKpbITHE HOBBIX

XUMHYECKHNX DIICMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTepU3ALUI0 XUMUYECKUX

a1eMeHTOB «MeTanieckue / HeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPUIIATEIEHOCTh XUMHUYECKHUX

3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHUEM U ITOJIOKEHUEM B IIEPUOIUUECKON CUCTEME

xuMudeckux dyemenToB .. Meneneenay
Pa3nen 2. XuMun4yeckue peakuuu
Tema 2.1. Tumesr OcHOBHOe coep:kaHue OK 01
XUMHYIECKUX JIP 1-12;
peaxmit Teopernueckoe o0yueHue JIP 19, JIP 20,

JIP 27,

Krnaccudukanus u TUIBI XUMAYECKUX peakuil ¢ ydacTueM HeopraHndeckux BeiecTB. CocTraBieHue
ypaBHEHM peakluii COeIMHEHHs], Pa3JI0KEHHsI, 3aMellleH s, 0OMeHa, B T.4. peakifii TOpeHus,
OKHCJICHUSA-BOCCTAHOBJICHHS.

VYpaBHEHUsI OKUCIEHU-BOCcCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTEND.
CocraBrieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOU3BOJICTBEHHBIX Ipolieccax U
KU3HENEATEIIbBHOCTH OPTraHNU3MOB

18




IIpakTnyeckue 3aHATHS 2
KonnuectBeHHble oTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PacyeThbl 110
YPaBHEHUSM XUMHUYECKMX peakuui. Moab Kak eIuMHuIa KOJIMYecTBa BeulecTBa. MouisipHas Macca.
3aKOHBI COXPAHEHHS MAacChl U SHEPruH. 3aKOH ABoraapo. MosspHbIi 00beM ra3oB. OTHOCHUTEIbHAS 2
IUIOTHOCTH Ta30B. PacyeTsl mo ypaBHEHUSM XMMHUYECKHX PEAKLUH C MCIOJB30BAaHHEM MAacChl, 00beMa
(HOpMallbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHoBHOe coJep:xkaHue 4 OK 01
DIEeKTPOUTHYECKA OK 04
g qucconmanus u | 1 €OpeTHiecKoe odyyeHue 4 JIP 1-12:
MOHHBI 0OMEH .
Teopus 371eKTPOIUTHYECKON qucconranu. MoHbl. DNeKTPOIUThI, HEAIEKTPOIUThL. Peakiuu HOHHOTO
obomena. CocTaBlieHHE peakIii MOHHOTO OOMEHa MyTeM COCTABJIGHUS WX TIOJNHBIX W COKPAIICHHBIX 4
MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMK. 3aJaHusl HA COCTABICHHE NOHHBIX PEaKINil
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BEleCTB 18
Tema 3.1. OcHOBHOe coiep:KaHue 8 OK 01
Knaccugukanus, OK 02
HOMEHKIaTypa i Teopernueckoe o0yueHue 4 JIP 1-12;
CTpOCHHE .
HTeI:()) I — [Ipenmer Heoprannyeckoit xumuu. Knaccudukanus Heopranmdeckux Bemiects. IIpocTsie u ciioxHbIe JIP 19, JIP 20,
p BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3anMocBs3b
B TB
eimee HEOpPraHMYECKUX BEIIeCTB. ArperatHble coCcTossHUA BeuecTBa. Kpucramnnyeckue u amopdHbie
BellecTBa. TUIBI KPUCTATUYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHAS, METAIITNYeCcKas). 4
3aBUCUMOCTh (PM3UYECKUX CBOWCTB BELIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJA XUMHUYECKOM CBSI3HM M TUITA KPUCTATTMIECKOM PEIIETKH.
[TpuunHBI MHOTOOOpa3us BEIIECTB
IIpakTHyeckne 3aHATHA 4
2

Homenknarypa HeopraHmueckrx BEIIEeCTB: Ha3BaHHME BELIECTBA UCXOJIS U3 UX XUMUYECKON (hOPMYIIbI
WA COCTaBJIEHUE XUMHUYECKON (POPMYIIBI UCXO/Isl U3 Ha3BaHUs BEILECTBA MO0 MEXTyHAPOAHOM
(MIOIMAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.
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Pemenne mpakTUyecKuX 3adaHUNA MO KIAaCCH(PUKAIMK, HOMEHKIAType M XHMHUYECKUM (opmyrnam
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETAIlIEHAs U3BECTh, MUTHEBAs COAA U JPYTUX): HA3BIBATH U COCTABIATH (DOPMYIIBI XUMUIECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTh K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIiu (CpeicTB MacCoBOM MHpopMaIuu, ceth MHTepHET U Ipyrue).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHne OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yuenue K13
HEOPraHUYECKUX . -12:
P Mertamner. O0mme ¢uzndeckne M XUMHUYECKHE CBOMcTBa MeTaiwioB. CriocoObl mosrydeHus. 3HaYeHUE TP 1-12;
BELICCTB
B METAJJIOB M HEMETAUIOB B IPUPOJAE U KU3HEACIATEIBHOCTH 4YEJIOBEKa M opraHu3MoB. Kopposus
METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aLUTHI METAIIJIOB OT KOPPO3UU
Hewmeramner. OOmume Qu3nueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THIIMYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HomeHkiaTypa coeluHeHUi HemeTaioB. KpyroBopotst
OMOTEHHBIX IEMEHTOB B IIPUPO/IC
XUMHYeCcKHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,
coJsied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COETMHEHUH,
BBICIIIMX OKCHJIOB Y TUAPOKCUIIOB
IIpakTHYeckue 3aHATHSA
CocraBiieHrne ypaBHEHMH XMMHUYECKUX DPEAKIMM C y4yacTHEM MPOCTBIX U CIOKHBIX HEOPraHUYECKHX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,
XapaKTEepU3YIOIIMX UX CBOMCTBA.
Pemrenne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUIl HAa CBOMCTBA, COCTAB, IMOJYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M NPaKTUYECKOM
NeSITeIbHOCTH YeJIOBeKa
KonTpoiabnas
paGora 1 IIpakTuyeckue 3anaTHsA: CTpOCHUE BEUIECTBA U XMMHUECKHUE PEAKIIUI
T

2 cemecTp
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Tema 3.3.
Nnentudukanus
HEOPraHMYECKUX
BEILIECTB

OcHOBHOe coep:KaHue

HpaKaneCRne 3aHATHSA

«UnenTndukanys HEOPraHMUECKUX BEIIECTBY.

Pemienue skcriepuMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IIO
pacrno3HaBaHUIO U MOJYYEHUIO COSTMHEHUN METAJUIOB U HEMETAJUIOB.

WNnentudukanuss HEOPraHUYECKUX BEIISCTB C HUCIOJIb30BAaHUEM HX (DU3UKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuu Ha cyinbdar-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 04
JIP 1-12;
JIP 19, JIP 20,

Pazpen 4.

CTpoeHue M CBOIICTBA OPraHNYEeCKUX BelIeCTB
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Tema 4.1.
Kiaccudukanms,
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CodcpiKaHue

Teopernueckoe o0yueHue

[losiBieHne 1 pa3BUTHE OPTaHMYECKOW XUMHUH Kak Hayku. [Ipenmer oprannueckor xumun. MecTto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XHAMHMYECKOE CTPOCHHE KaK NOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJEHTHOCTH.
OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENEeT OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUUYECKOTO
CTpoeHHus MojeKyn. M3omepus 1 u30Mepsl.

[lonsitTue o @ynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM OPraHUYECKUX
COeIMHEHMUI. MeXyHapoaHas HOMEHKIATypa U MIPUHIUIIEI HOMEHKJIATYPbI OPraHUYECKUX COCIUHEHUN.
[TonsiTre 00 a30TcoEpKALINX COEAMHEHUSIX, OMOJIOrMYEeCKN aKTUBHBIX BelllecTBax (yriieBojax, Kupax,
OemnKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

[MpakTnyeckue 3aHATHS

Homenkiatypa opraHnyecknx COEIWHEHHH OTACIBHBIX KJIACCOB (HACHINICHHBIEC, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPOJbI, CIUPTHI, (DEHOJIBI, abJIETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKHX BEIIECTB OTACIBHBIX
KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMAaTHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIuIepuH, (eHon, (GopmanbAeTrun, YKCyCHas KHCJIOTa, TIWIUH). PacdeTsl mpocrenmein
(hopMyITBI OPraHMYECKOM MOJIEKYIIBI, UCXOIS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
JIP 1-12;
JIP 19, JIP 20,
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Tema 4.2.
CBolicTBa
OpraHUYECKHUX
COCTUHEHUN

OcHOBHOe coep:KaHue

12

TeopeTuyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTIENIBHBIX KIACCOB (0COOEHHOCTH
KJ1acCU()MKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psa v ob1mas popmyna; U3oMepus;
¢u3nvecKue CBOMCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOTYyYCHHS):

— TpeJenbHbIe YIIIeBOAOPOIbI (AIKaHbl U IUKJIOANKaHbl). ['opeHrHe meTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHMKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MIPUPOJIC U TPUMEHEHHUE AIKAHOB;

— HeTpeieIbHbIe (aJIKEHBI, AIKMHBI U AKaJUEHbI) 1 apOMaTHYeCKHe yrieBo1opoabl. ['opeHue areruneHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IIAMEHH JIJISl CBAPKU U PE3KU METAILIOB

— KUCJIOPOACOICPKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPBI, AITLICTUIIBI U
KCTOHBI, JKUpPBI, YIJIeBONbI). IlpakTHueckoe NpPUMEHEHHE JTUICHIJUKOJSA, TJIHMICpUHA, ¢eHoa.
[Ipumenenue ¢opmanpaeruaa, ametaabIeruga, YKCYCHOM KHCIOTBL. Mplla Kak COJM  BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIME CBOKWCTBA MbLja

— a30Tco/ieprKalle COeAMHEHNS (AaMUHBI 1 aMUHOKHUCIIOTHI, Oesikn). BricokoMomneKynspHble COeTUHEHUS
(cuHTeTHYECKME W OMOJOrMYECKU-aKTHBHbBIE). MoOHOMeEp, MOJuUMep, CTPYKTYpHOE  3BEHO.
ITonuMepusanus >THIIEHA KAK OCHOBHOE HAIIPABJIICHHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas CBA3b MEXKy K1acCaMu OPraHU4ECKUX COCIUHEHUM

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): MpeAeabHbIe (AIKaHbl U LUKIOATIKaHBbI),
HemnpeJelnbHble (aJIKEHbI, aJKUHBI U aJIKaJIMeHbl) 1 apOMaTUYECKUE YIIIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIOTHI M A(PHUPHI, alTbAECTH/IbI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYIISIpHBIE
COECIMHEHMS. 3aJaHusl Ha COCTAaBJICHUE YPAaBHEHMH XMMHMYECKUX PEAKIMM C y4aCTHEM OpPraHUYECKHX
BEILECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUS

CocraBrieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJoKEHHBIM IeMOoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHUYECKUX COeTMHEHUN OTAETbHBIX KJIAcCOB, CIIOCOOBI MX
MOJIy4eHUs] M Ha3BaHWE OPraHMYECKUX COEJAMHEHUH 1O TPUBUAIBHOM WM MEXIYHAPOIHOM
CUCTEMATUYECKON HOMEHKIIATYPE.

OK 01
OK 02
OK 04
JIP 1-12;
JIP 19, JIP 20,
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PemeHne 1pakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKUX
COCMHEHMH OTAEIBHBIX KJIACCOB

Tema 4.3. OcHoBHOe coJep:kaHue OK 01
Nnentudukanys OK 02
OpraHUYECKUX TeopeTuyeckoe o0yueHue OK 04
BEILECTB, UX JIP 1-12-
3HAYEHME U buooprannueckue coenunenus. llpumenenue u Ouonoruueckas poiib yriaeBogoB. OKucieHue ’
_ JIP 19, JIP 20
NpUMeHEHNE B YIJIEBOJIOB UCTOYHUK DHEPIHU JKUBBIX OpraHm3MoB. OOIacTH TPUMEHEHHS aMHHOKHCIIOT. ) 2
GLITOBOI 1 [TpeBparenus 6enkoB nuiy B opranuime. buonornueckue pynkunn 6eakoB. buonornueckue GpyHkuuu
Npou3BoJCTBEHHOiT | KUPOB. Ponb oprannueckoil XMMHUM B pellieHUU NpoOJIeM MUILEBOI 0€3011acCHOCTH
JeSTEIbHOCTH P . .
0JIb OPraHWYECKOM XHMHHM B pELIEHUH IpoOJIeM SHEPreTHuecKod Oe30MacHOCTH, B Pa3BUTUU
YyeJnoBeKa
MEAMIIMHBI, CO3JaHUH HOBBIX MAaTepUAJIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aJIbTEPHATUBHbBIC HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIACCOB
(yrmeBomopobl, CHUPTHI, (DEHOJNBI, XJIOPOPraHWYECKUE MPOU3BOAHBIC, ANBACTHABI M [p.), CMBICI
[O0Ka3aTessl PeAebHO JOMMYCTUMON KOHIEHTPAuU
IIpakTHYeckne 3aHATUS
JlaboparopHas padota: “UneHTrduKaIMs OPTaHUYECKUX COSAMHEHUN OTJEIbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/AEIbHBIX KJIacCOB (Ha MpUMeEpEe albJeruioB, Kpaxmala,
YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCMOJIb30BaHHUEM UX (DU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX
KaueCTBeHHBIX  peakumil. JleHarypamuss  Oenka T1pu  HarpeBaHuu. L[BeTHble  peakuuu
0enkoB.BO3HUKHOBEHNE aHATUTHYECKOTO CHUTHANa C TOYKH 3PEHUS XHMHUYECKUX TMPOIECCOB MpPH
MIPOTEKAHNN KaYECTBEHHON PEaKI1H, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH NPEATIOKEHHbIE OPraHU4YECKHEe
BEILIECTBA
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKIui
OcHoBHOe coep:kaHue OK 01
OK 02

Teopernueckoe o0yueHue
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Ckopocth CKOpOCTb peakIiM, €€ 3aBUCHMOCTb OT Pa3IMUYHBIX (aKTOPOB: MPHUPOIBI PEArHpYIOUINX BEIIECTB, JIP 1-12;
XUMHYECKHIX KOHIEHTPAllMU  pearupyroumx BEIIECTB, TEeMIIEPaTypPbl u iouaau PEaKIuOHHOMN JIP 19, JIP 20
peaKmii. noBepxHOCTU. TernoBbiedp(HeKTh XMMUYECKUX PEaKIHid. DK30-U SHIOTEPMUUECKUE, PEAKIIHH.
XUMIYECKOE OO6paTumocThb peakuuii. XuMHU4YeCKOe paBHOBECHE U €r0 CMEILIEHUE MTO/1 IeHCTBUEM Pa3IMUHbIX (PAKTOPOB
paBHOBECHE (KOHLIEHTpalMsl PEearecHTOB WJIM IPOAYKTOB pEAaKLUH, JaBICHHE, TEMIEparypa) Uil CO3JaHUs
ONTHUMAJIbHBIX YCIOBUN MPOTEKaHUsI XUMHUYECKUX nporeccoB. [Ipuniun Jle [latense
IIpakTHYeckne 3aHATHA OK 01
OK 02
Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN HAa aHaNU3 (AKTOPOB, BIMSAIOUIMX HA H3MEHEHHE JIP 1-12-
CKOPOCTH XUMHYECKON pPeaKlMy, B T.4. C MO3UIUI SKOJIOTHYECKH 11e71ecO00pa3HOro MoBeACHUs B OBITY U ’
TPYJIOBOH AESITEILHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIEH MPUPOIHON CPEIbL. JIP 19, JIP 20
Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUl Ha mnpumeHenue npuHiuna Jle-lllatense ans
HAaXOXKJCHHUS HANpaBJICHUS CMEIICHHUs pPABHOBECHS XWMHUYECKOM peakuud W aHanmu3 (HaKkTOpOB,
BIUSIIOIIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pazneu 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
ITonsaTHE O OK 02
pacTBOpax Teopernueckoe o0yueHue OK 07
PactBopenue kak ¢usnko-xumuueckuil mporecc. PactBopbl. CrnocoObl NMPUTOTOBJIEHUS PACTBOPOB. TP 1-12;
PacTBopuMOCTh. MaccoBas 1015 paCTBOPEHHOTO BemecTsa. CMBICH MOKa3aTess NpeedbHO J0MyCTHMOM JIP 19, JIP 20
KOHIIEHTPALIMHU U €r0 MCII0JIb30BaHHUE B OLIEHKE YKOJIOTMUECKON OE30MaCHOCTH.
[IpaBmia sKOJNIOrMYECKU 1€71€cOo00pa3HOro IMOBEAEHUS B OBITY U TPYAOBOM AESITEIBHOCTH B LIESIX
COXPAHEHMsI CBOETO 3/I0POBbSI M OKPY)KAIOLIEH MPUPOIHON Cpelbl; OMACHOCTh BO3ACUCTBUS HA YKUBBIE
OpraHU3MBbI ONPEJICIIEHHBIX BEIIECTB.
Perienne npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 33aJJaHUN HA PACTBOPHI, UCIIOIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON JIESTENLHOCTH YeJIOBEKa
Tema 6.2. OcHoBHoOe coJep:kaHue OK 01
Hccnenosanme OK 02
CBOWCTB PacTBOPOB IIpakTHYeckune 3aHATHA OK 04
JIP 1-12;

JIaGoparophas pabota «IIpuroToBiaeHne pacTBOPOBY.
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[IpuroTtoBneHue pacTBOpPOB 3aaHHON (MaccoBoi, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU JIP 19, JIP 20
BOIPOCAaMH) U OIIPEJICIIEHUE CPEJIbl BOJHBIX PACTBOPOB.
Pewrenne 3axad Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIAJTHOTO MOLYJIsI) 6
Xumusi B ObITY H NPOU3BOACTBEHHOM AeATEILHOCTH YeJ0BeKa 6 OK 01
OK 02
OcHoBHOE conepKaHue 6 OK 04
OK 07
Teoperuueckoe o0yueHue 2
K 1.1
Hogeiimue nocTuxeHns XUMUYECKOW HAYKU M XUMHUYECKON TexHosoruu. Poiabs xumuu B odbecrieyeHuu JIP 1-12;
Paznen 7. 9KOJIOTUYECKOH, SHEpreTHYeCKON U MUIIEBON 0€3011aCHOCTH, pa3BUTHU MeaAuLUHBL. [IpaBuia noucka u ’ JIP 19, JIP 20
Xumust B OBITY U aHaM3a XUMHYECKOW HMH(POPMAIMM W3 Pa3IUYHBIX HCTOYHUKOB (HAay4Has W Yy4eOHO-Hay4dHas
IIPOU3BOJCTBCHHOU | uTepaTypa, CpeacTBa MaccoBoii nHpopmanuu, cetb IHTepHeT)
JIEATEIIbHOCTH
yeJIOBEeKa HpaKaneCRne 3aAHATUA
[Touck u aHanM3 KEMCOB O MPUMEHEHHM XWMHUYECKHX BEIECTB M TEXHOJOTUHA C ydyeToMm Oymymien
npodeCcCHOHATbHON ~ JAEATENIbHOCTH IO  TeMaM:  BaKHEWIIMe  CTPOMTENbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE = MaTepualbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuajabl Uil AJIEKTPOHMKH, 4
HAaHOMATEpHallbl, TEKCTWJIBHBIE BOJIOKHA, WCTOYHUKH DSHEPIUM, OPraHUYECKHME U MUHEPAJIbHBIC
y100peHus, JIeKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSL.
3amura:[IpencraBnenue pe3ynbTaToB peleHUs KecoB B (hopMe MUHU-I0KIaa ¢ Ipe3eHTaluen
IIpoMe:xxyTOoYHas aTTecTAllUsA 10 JUCHUILIMHE — T PepeHIHPOBAHHDIN 3a4eT 2
Bcero 78
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3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecnedyeHn 0
Jis peanu3anuu mporpaMMbl AUCUUIUIMHBI TPEIYCMOTPEHO CIIEUATEHOE TIOMEIIEHHUE:
KaOUMHET XUMUH.

Oo6opynoBanue y4eOHOro kKaOuHera (HArJsIHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJielIe MOJIeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJICKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHnerneesa,
yaeOHbIe (GUITBEMBI, IUGPOBBIC 00pa30BaATEIIbHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHUs: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
IOPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPaHOM, MYJIbTUMEIUIHAs O0CKa, YKaszKa-Tpe3eHTep Ui
IIPE3EHTALAMN.

Oo6opynoBanue Jadopatopum U padovYux MecT JIaOOPATOPUM: MEH3YPKH, IHIICTKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, IPEIMETHBIC U MOKPOBHBIE CTEKJA, TIAHIIETHI IS
KareJbHBIX peakluii, GuiIbTpoBaibHAsg Oymara, MPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HMHOBBIC
npoOku, QoHapuKu, HAOOpP PEaKTUBOB, CTEKJISHHBIC MAIOUKH, IITATUBBI ISl MPOOUPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIC, BOPOHKH JAeNUTeNnbHble nunuHapudeckue (50-100 mi), cTynku ¢
necTukoM, ¢apdopoBbie YAk, MAHUETHI, QWIBTPHI OyMa)kHbIe, BaTa, Mapis, 4acOBBIE CTEKIIA,
JIEKTPOTUIUTKH, JTa00OpaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIUYKH, TPUOOP YIS TOTYICHHS
ra3oB (Wwin npoOupKa ¢ ra300TBOJHON TpyOKOIt), AepaKaTeau i IPOOUPOK, CKISHKU JJIs1 XpaHEHUS
pPEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XUMHUeckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUIMIIBL; CEKYHIOMEPHI (TaiiMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOIOBI
(25, 50, 100 u 200 mur), BomsHas OaHs (MJIM TEPMOCTAT), CTEKIISTHHBIC MAJIOYKH; KOHUYECKHE KOJIObI
st TuTpoBanus (50 u 100 muT); MHAMKATOpHBIE TMOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAMKATOpHAs IIKalla; YHUBEPCaIbHbIM UHAUKATOp; numneTku Ha 1, 10, 50 mu (wnm no3atopsl Ha 1, 5
u 10 mi), OropeTku [Uid TUTpOBaHUs, MeauIMHCKue mnpuibl Ha 100—-150 mi, nabopatopHble W/uau
aHaJTUTUYEeCKHe Bechl, pH-MeTphl, cymmibHBIN KA, U Ip. TabopaTopHOe 000pYyI0BAHUE.

3.2. UupopMmanoHHOe odecrnedeHre peajn3aluu NporpaMmmbl

[Tepeuenb pekoMeHIyeMbIX YUeOHBIX U3/1aHuii, FIHTepHeT-pecypcoB, TOMOIHUTENBHOM JIUTEPATYPHI:
OcHOBHBbIE HICTOYHMKH:

1. Xumust a1 npodeccuii U CrenuaaIbHOCTeH TEXHUYECKOT0 U €CTECTBEHHO-HAYYHOTO MPOhUIIeH:
y4eOHUK Ul CTYA. yupexaeHuit cpen. npod. oopazosanus. [lox penaxmueit O.C.I'abpuensna - M.
Wznarenbckuit neHTp «Axagemus», 2023 (496 ctp).

JlonoJHUTEIbHbIE HCTOYHUKH
1. Xumusa: 3agaud W yOpakHeHHs: ydeO.mocoOue s CTYA.YUYpPeKIACHUH cpeld.npod.
obpazoBanus/Epoxun FO.M.— M.: Uznatensckumii neHTp «Axagemus». 2018(288 ctp).
HHuTepHer - pecypcsl
www. hemi. wallst. ru (O6pa3oBaTenbHbIN CAalT I MIKOIBHUKOB «XHUMHUSI»).
www. alhimikov. net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).
www. chem. msu. su (3nekTpoHHass OMOINOTEKA 11O XUMHH ).
www. enauki. ru (MHTepHeT-u31aHue s yuureneld «EcTecTBeHHbIE HAYKU).
www. lseptember. ru (MeTogudeckas razera «llepBoe ceHTIOPs»).
www. hvsh. ru (kypHas «XUMUS B LLIKOJIE).
www. hij. ru (kypHan «XUMHS U KUZHBY).
www. chemistry-chemists. com (JIEKTpOHHBIN KypHAI «XUMUKH U XUMHSD))
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBHO
TACIATLITAHBI

KOHTpOJ'IB N OLCHKa pPE3yJIbTaTOB O6y‘leHI/I5I OCYIICCTBICTCA IPCIIOJAAaBATCIICM B IIPOLIECCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromuMuUCs WHIAMBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00ydeHHS

OMpCACIIAOT, YTO 06yqaloumecsl AOJDKHBI 3HATh, IMOHUMAThb WU ACMOHCTPUPOBATH IO 3aBCPIICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOUM HCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COOO0NH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIIACOBAHHBIX C pe3yjibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynabtathl o aucturinae) 1 GI'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus Trmut OueHOqu X
MepOonpUATHH
I | OcHoBHOE conpep:xanue
1 Pa3nes 1. OcHoBbI @opmymposats
0a30Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XMMHUH
1.1 |OK 01 CrpoeHue aToMOB CocraBnsars xumuueckue |1. Tect «Ctpoenue aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIbI COSMHEHUM B |XUMUYECKUX JIEMEHTOB U
Y IPUPOJa XUMHUUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOU CBI3NY.
CBS3U CTENIEHBIO OKHCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKUX JIEMEHTOB, |XUMHUYECKHX (HOopmMyI
HCXO/IsI U3 BaJICHTHOCTH U |IBYXaTOMHBIX COSIUHEHUN
AIEKTPOOTPHUIIATEHLHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).
3. 3agaHus Ha UCMIOJIB30BAHUE
XUMHUYECKON CUMBOJIUKU U
HAa3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUUECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 |[OK 01 Ilepunonnueckuil 3akoH U| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabnumna J{.U. XUMHYECKHE DJIEMEHTH B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD
TOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKUX DJIEMEHTOB  |COOTBETCTBHUE C UX JIEKTPOHHBIM
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
IIEpUOANYECKON CUCTEME
XUMHUYECKHX dj1emMeHToB .M.
Meunneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XHMUYCCKHX DJIEMCHTOB U HX
COEJIUHEHHI B COOTBETCTBUH C
nonoxenueM llepuonnueckoi
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbBIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTEePU3aALUI0 XUMHUECKUX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaIJIndecKue CBOMCTBA,
3JIEKTPOOTPUIIATEIHHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
IIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMmnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

KonrtpoabHnas padora
«CTpoeHue BeunecTBa u
XHMHYECKHE PeaKnn

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peaxkuuit

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun Ha COCTaBJICHHE
YpaBHEHUH PEaKIUM:

— COCOUHEHMS, 3aMCIICHUS,
pasnokeHus, 0OMeHa,

— OKHMCIIMTEIBHO-
BOCCTAaHOBUTEIHHBIX PEaKIU C
HCIOJIE30BAHMEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3aa4n Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B 10 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYacCTBYIOIIUX B
pEaKIuy BEIIECTB; PaCUEThI
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

Macchl (00bEMa, KOJTMIecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEUIECTB UMEET
npuMecu

2.2

DIEKTPOIUTHYCCKAS
IUCCOLMALNAA U HOHHBII
o0meH

CocTaByATh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOI'0 0OMeHa ¢
y4acTHEM
HEOPTaHMYECKUX BEIICCTB

1. 3amaHust Ha COCTaBJIICHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ ydacTHEeM KHUCJIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MEHEHHUSI
KHUCJIOTHOCTH CPEJIbI

2. Jlaboparopnas padota "Turmsl
XUMHUYECKUX peakiun”

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHH4eCcKUX
BellecTB

HccaenoBarb cTpoeHue u

CBOJCTBa
HEOPraHu4eCKHX
BeIlleCTB

Konrtpoabnas padora
«CBoiicTBa HEOPTraHMYECKUX
BeleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTABJICHUE XHUMHYECKOU
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA 10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MAaCChl) XUMHUECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3a7aHus 1Mo
KJ1acCu(pUKalUK, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTryeckue 3aaHus Ha
OIIpEACIEHUE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBUCHUMOCTH BU/1a XUMHUECKOMN
CBSI3M U TUIA KPUCTAJUINYECKOM
pelieTku

3.2

OK 01
OK 02

Dduznko-xumMuueckue
CBOMCTBA

VYcraHaBiuBaTh
3aBUCHUMOCTh (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYCCKUX CBOI\/'ICTB OKCI/I)IOB,
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpuATHI
HEOPraHMYECKUX XUMHAYECKHX CBOHCTB KHCJIOT, OCHOBAHH, aM(OTEPHBIX
BELIECTB HEOPTraHMYECKUX BEUIECTB [TUAPOKCHIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajjaHus Ha COCTaBJIEHUE
MOJIEKYJI, a TAK)KE THUIa  |ypaBHEHUH XMMHUYECKHX peakLuil
KPUCTAJUINYECKON C Y4aCTHEM IPOCTHIX U CIOKHBIX
peLeTKu HEOPraHM4YEeCKUX BEIIECTB:
OKCHJI0B METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
I'MJIPOKCUIOB, HEOPIraHNYECKUX
CoJIel, XapaKTepU3yIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJIYYEHHUS.
3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHMYECKUX BEIIECTB
3.3 |[OK 01 Wnentuduxamms Hccnenosath 1. [IpakTHKO-OpHUEHTUPOBAHHbIE
OK 02 HEOPraHWYECKHUX Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 BEILECTB HEOPraHUYECKHX BEIECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpraHM4YeCKUX BEIIECTB,
UCIIOJIb3YEMBIX JUI UX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHUYECKHUX BEIIEeCTB”
4 Pa3nen 4. Ctpoenune u |UcciaenoBars crpoenue u|KonrpoJsbHas padora
CBOliCTBa cBoiicTBa opranunyeckux |«CTpoeHHe H CBOICTBA
OpraHuYecKux BeleCTB OpPraHHYecKHX BellecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumnuponars 1. 3agaHus Ha COCTaBICHUE
CTpOEHHE U OpraHUYeCKHe BEIIECTBA B |HA3BaHUH OpraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COEJMHEHUH 10 TPUBHAIBLHON MITH

OpTraHU4YCCKUX BCIICCTB

CTPOCHHEM

MEXKIYHAPOAHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX ¥ COKPAIEHHBIX
CTPYKTYPHBIX (opMyIT
OpPraHMYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauun Ha ONpeEeIeHNE
npocTeiniei GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTH
M3 AJIEMEHTHOT0 cocTaBa (B %)
4.2 10K 01 CBoiicTBa OpraHU4eCcKuX | Y cTaHaBIIUBAaTh 1. 3aganus Ha cOCTaBICHUE
OK 02 COEJIMHEHUN 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XUMUUYECKUX peaKLuit
OK 04 XMMHYECKUX CBOMCTB C y4aCTHEM OPraHUYECKUX
OpPraHUYECKUX BELIECTB OT |BELIECTB HA OCHOBAHUM UX
CTPOEHUS MOJIEKYII COCTaBa U CTPOEHHUS.
2. 3amaHusa Ha COCTaBJIEHUE
ypaBHEHUN XUMUUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLINX XUMHUECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakLUui U
TEHETUYECKOM CBS3U
OpPraHUYECKUX BELIECTB PA3HbBIX
KJIaCCOB.
3. PacueTHble 3a1auu 1o
YPaBHEHMSIM PEaKLUi C yuacTHEM
OpPraHUYECKUX BEILECTB.
4. Jlaboparopnas pabota
“IIpeBpaleHss OpraHu4eCKUX
BELIECTB [IPU HarpeBaHUU"
4.3 |[OK 01 Wnentuduxamms HccnenoBats 1.IIpakTuKO-OpUEHTHUPOBAHHbBIE
OK 02 OpraHWYECKHX BEIECTB, |KAYECTBEHHBIC PEAKIIMM  |3a/IaHMS 110 COCTaBJICHUIO
OK 04 UX 3HAYCHUE U OpraHUYEeCKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IpUMEHEHHE B OBITOBON |COEAMHEHUH OT/IENbHBIX |OpraHUYEeCKHX BEILECTB, B T.4U.
Y TIPOM3BOJCTBEHHOM  |KJIACCOB UCIIOJIB3YEMBIX JUIS UX
JESATEIIBHOCTH YEJIOBEKA UICHTU(PUKAIMY B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTruduxaiuss opraHnyecKux
COEIMHEHUN OTIENBHBIX KJIACCOB™’
5 Pazneua 5. XapakTepu3oBaTthb
Kunernyeckue u BJIHMSIHUE PA3JINYHBIX
TepMOAMHAMHUYecKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peaKuuu
5 |OKO01 CKOpOoCTb XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakiuii. XMMHUYECKOE |BIUSHUE KOHLIEHTPAlUM  |TEOPETHUYECKUE 3aJaHUs Ha

paBHOBecHe

pearupyromux BeMeCcTB U
TeMIepaTypbl Ha CKOPOCTh
XUMHYECKUX PEAKIUn
XapakTepru3oBaTh

aHanu3 (PaKTOpOB, BIUSIOMNUX Ha
HU3MEHCHUC CKOPOCTHU XUMHYIECKON
peakuuu. [IpakTuko-
OPHUCHTHPOBAHHLIC 3aJaHHUA HA
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
BIIMUSIHUE U3MEHEHUS npuMeHeHue npuHiumna Jle-
KOoHIIeHTpauuu Bemects, |lllarenbe nias HaxoxXaeHUs
peaKkuuu cpeasl U HaIpaBJICHUS CMEILICHUS
TEeMIEpaTypbl HA pPaBHOBECHS] XUMUYECKOU peaKuu
CMeEIlleHUEe XUMUYECKOT0 |¢ aHaiu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMEIIEHUE XUMUYECKOTO
paBHOBeECHs

6 HccaenoBaTs HCTHHHEBIE

Pa3nen 6. PacTBopsl  |pacTBOPBI C 3aJaHHBIMH
XapaKTepUCTUKAMM
6.1 |OK 01 [TonsTue o pacrBopax  |Paznmnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. [IpakTHKO-OpHUEHTUPOBAHHBIE
pacyeTHbIC 3a/IaHUS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3yeMbIe B OBITOBOM U
MPOU3BOJICTBEHHON AESITETbHOCTH
YeloBeKa
6.2 |OK 01 HccnenoBanue croiictB |MccnenoBath Ghus3uko- JlaGopaTopHas pabota
OK 04 pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
WCTUHHBIX PacCTBOPOB

II | [IpodeccuonaILHO-OPUEHTUPOBAHHOE CO/IePKAHUE (COePKAHME MPUKIIATHOTO MOTYJIs1)

7 Pa3pen 7. OuenuBarthb mocjaeAcTBHA |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayueil npodeccuoHaJIbHOM
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOM AesITeJIbHOCTH)

JAesITeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3MLMH
IKOJIOTHYECKOM
0e3omacHoCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus | Keiic (¢ yaerom Oynymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccroHanbHOM
OK 04 JIEATENIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOU JeATETbHOCTH)
OK 07 NesATEeIbHOCTH YeloBeka ¢ |Bo3MoXkHbIE TEMBI KEHCOB:
IIK 1.1 no3unuii akosornueckon | 1. Ilorennenue kiumara u

0€30I1aCHOCTH

BBICBOOOKICHHE T'a30BbIX
THIPATOB CO JIHA OKeaHa.

2. Bynymue matepuaisl 11 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble MaTepuansl 11t
COJIHEUHBIX OaTapeil.
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Ne | OK/IIK | Moayas/Pazgen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

4. JlekapcTBa Ha OCHOBE
PACTUTCIIBHBIX IIPCIIapaToB

Jluunocmmuoie pe3yibmamnbl

Kpumepuu OUCHKU

Memoowt ouyenku

JIP1-12;
JIP 19, JIP 20
JIP 27, JIP 29, JIP 30

1. ITouck u u3BJICUCHHUE
HY>KHOH MH()OPMAIUH 10
3aJJaHHOU TEME B
aJanTUPOBAHHBIX
HMCTOYHHUKAX PAa3JTMYHOTO
THIIa

2. YMenue co3HaTeIbHO
OpraHU30BBIBATH CBOIO
MI03HABATEIbHYIO
JIeITEIIEHOCTD

3. YMeH#ue nMpaBUIBHO
W3BJICKATh U IPUMEHSTH
HY)KHYIO HTHPOPMAIUIO

1. UaTepnperanus
pe3yIbTaTOB HAOIIOICHHUN 32
NEeSATEIbHOCTBIO
o0yuJaromerocs: B mporecce
OCBOEHUS 00pa30BaTENBHOM
MIPOTrpaMMBI.

2. CtapToBasi IMarHOCTHKA
[IOAITOTOBKU 00Y4YaroIUXCsl 110
HIKOJIBHOMY KypCy
AHTIIAICKOTO SA3BIKA;
BBISIBICHUE MOTUBALIUH K
M3Y4YEHHIO HOBOTO MaTepHaa.
3. Tekyuuii KOHTPOJIb B
dopme:

- 3aIIUTHI IPAKTUYECKHUX
3aHATHI;

- KOHTPOJBHBIX paboT MO
TeMaM pa3/ieNIOB AUCIUIUINHBI,
- TECTUPOBAHUS;

- IoMalHel paboThl;

- 0TY€Ta MO MPOJAEIaHHON
BHEAYJUTOPHOMN
CaMOCTOSITENTLHOM paboTe
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