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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.

[IpumepHoii paboueld mporpaMmbl 00IIE0O0PA30BATEIHPHON MUCIMIUIMHBI «XUMUS» IS
npodeccrnoHaIbHbIX 00pa3oBarenbHbIx opranuzamuii, ®I'bOY 10 UPIIO ITpotokon Ne 13
oT «29» cents6ps 2022 1. ( yTB. Ha 3acenanun CoBeTa MO OIEHKE COJACP)KAHUS U KadyecTBa
OPUMEPHBIX pabodMx MporpamMM o00mEeo0pa3oBaTENbHOIO U COILMAIBHO-TYMaHUTAPHOTO
IIUKJIOB CpeHero npodeccrnonanbsHoro oopa3zoBanus, mpoTokos Ne 14 ot «30» HosOps 2022

r.);

®denepalibHOTO roCy/1apCTBEHHOI'O 00pa30BaTEIbHOTO CTaHJapTa CpeIHero
npodeccuonansHoro odpazoBanus no crernuanbHocTd 13.02.11 TexHuveckas SKCIUTyaTaIus
U 00CITy)KMBaHHUE IEKTPUIECKOTO U IJICKTPOMEXAaHUIECKOTO 000PYI0BAHMS, YTBEPKACHHOTO
npuka3zoM MuHHCTEpcTBa npocsenieHus Poccuiickoit @enepamuu ot 07 nekadbps 2017 r. N
1196 (3apeructpuposan B Muntocre PO 21 nekabps 2017 r. peructpanuonnsiii N 49356);

O®epnepanpbHoro 3axkoHa oT 31 wurons 2020 r. Ne304-d3 «O BHeceHWHM U3MEHEHHH B
Oenepanbhbiii 3akoH «OO0 oOpa3zoBanuun B Poccuiickoit ®exepanuu» 10 BOMpocam
BOCITUTAHUS 00YYaIOIIUXCS;

VYuebHoro minana o crnenuanbHocT 13.02.11 TexHuueckas sKcrTyaTanus U 00CIyKUBaHUe

AIIEKTPUYECKOTO U JIEKTPOMEXAHNYECKOTO0 000PYI0BaHMS, YTBEPKACHHOTO « 23 » Mas
2023r., mpuka3 Ne 211-ox.

Opranmsanus-pazpadorunk: 'BIIOY MO «2i1eKTPOCTAIBCKHI KOLIETND>

Pazpabotuuk: JIpitkuna Taresina MuxaiiioBHa
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1. TACITIOPT IMPOTPAMMBI YYEBHOM JUCIHUIIJINHBI
Od.12 Xumust
1.1. O6gacTh NpUMeHEHUsI POrPaAMMbI

PabGouass mporpamma o6meoOpa3oBarenbHOil  yueOHOM guctummuael  OJ[.12  Xumwus
npeIHa3HauYeHa ISl U3YYCHHUS JUCIUILINHBI TP peaTu3auu 00pa3oBaTeIbHON IPOrpaMMBbI CPEIHETO
oOmiero o0pa3oBaHus B Tpeaelax OCBOCHHS OCHOBHOW MpodecCHOHaIbHOW 00pa3oBaTenbHOM
nporpammel CITO (manee — OIIOII CITO) Ha 6a3e 0CHOBHOTO 001Iero 00pa3oBaHus MPH MOATOTOBKE
crienanuctoB cpennero 38eHa (IIICC3).

B pabGouyto mnporpammy o6mieoOpa3oBarenbHoi ydeOHOM muctumumbabl OJ[.12 Xumus
BKJIIOUEHO COJIep’KaHue, HampaBlieHHOe Ha (OpMUpPOBaHHE Yy OOy4aloUmMXcs KOMIIETEHIUH,
HeoOxoaumbIx 1iyist kadecTBeHHOTO ocBoeHus OIIOIT CITO — nporpammel noarotoBku (IIICC3) Ha
0a3e OCHOBHOTO OO0IIIEro 00pa30BaHMs C MOJYUYSHUEM CPEAHETO 00IIero oopa3oBaHusl.

1.2. MecTO IMCUMILIMHBI B CTPYKTYpe OCHOBHOI NpodeccuoHAJIbHONH 00pa3oBaTelbHOM
NMPOrpamMMbI:

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHUSA»  SBISETCS  00SI3aTENBHONM  4acThiO
o01eobpazoBarenbHOro mMukiaa obpaszoparenbHoi nporpammbel CIIO B coorBerctBuu ¢ ®I'OC mo
cnenuanbHoct  13.02.11 TexHuueckas OSKCIUTyaTanus U OOCIHYKMBAaHHE DIEKTPHUYECKOTO H
JJIEKTpOMEXaHudeckoro obopymoBanus. YueOnas muctmmuimHa OJ[.12 Xwumus wusydaercs B
obmieoOpazoBarenbHoM 1ukie ydeOHoro miuana CIIO na 6aze ocHOBHOro o0Iiero odpazoBaHUs C
nosydeHuem cpeanero oomero oOpaszoBanus I[IIICC3. B yuebnom mumane IIIICC3 yueOHas
mucrtumiiaa O/.12 XuMus BXOIUT B cOCTaB 00IIUX 0011e00pa30oBaTeNbHbIX YU€OHBIX TUCIUIUINH,
dbopMupyeMBbIX U3 00s3aTeIbHBIX TpeaMeTHBIX obnacteit @I'OC cpeanero oomero oopa3oBaHusl, IS
npodeccuit u crnenuanbHocteit CI1O.

Hus  cnemmansHoctd  CITO: 13.02.11 Texuuueckast SKCIUTyaTadsi W OOCITy)KUBaHHE
AIEKTPUUYECKOTO U SJICKTPOMEXAaHUYECKOTO 000pYI0BaHUS U3 TIepedHs podeccuil u crnennaibHOCTeR
CpEIHero po¢eCCUOHAIBHOTO oOpazoBaHus BBIOpaH TEXHOJIOTHYECKUHN npo¢ b
npodeccuoHanTBFHOTO 00pa30BaHus.

1.3. Hean U 3aJa4Yd JUCHUILVIMHBI — TpPeOOBaHUS K pe3yJbTaTaM OCBOEHUS
AUCHMUIIMHBI:

Copneprxanue mporpamMmmbl «XUMHsD» HAIIPaBJIEHO Ha JIOCTUKEHUE CIEAYIOIINX
ueJieil 1 3agau:

chopMHpOBaTh Yy 00YYAIONIUXCS MPEACTABICHUS 0 XMMUYECKON COCTaBIISIOIIENH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa KaK OCHOBHI TPUHATHA PEUICHWH B >KU3HEHHBIX M IPOW3BOJICTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOJHOM cpefe.

3agauu AMCHMILINHBI:

1) cdhopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKUX IpPOLIECCOB H
ABJICHUM B OKpYKAlOIIEW cpene, ULEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3aMMO3aBHUCUMOCTH €CTECTBEHHBIX HAaYK;

2) pa3BUTh YMEHHUS COCTaBISTH (OPMYJIBI HEOPraHWYECKHX M OPraHMYECKUX BEIIECTB,
YPaBHEHMSI XUMUUECKUX PEAKIHi, OOBACHATH UX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThl XUMHUYECKUX
HKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX OSKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZEHHEM MpaBUil OE30MacHOro OOpalleHHs ¢ BELIECTBAMH U Ja0OPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh HH(OPMALMIO XUMHYECKOrO XapakTepa M3 pa3IndHbIX
UCTOYHUKOB,;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOCH AESITENbHOCTH U XUMHUYECKUX
HPUPOHBIX, OBITOBBIX U POU3BOJICTBEHHBIX MPOLIECCOB;

Oco6oe 3HaueHNe JUCUUIUIMHA UMeeT pu GpopmupoBanuu u passutuu OK u ITK.



1.4. Ilnanupyemblie pe3yJbTaThl 0CBOCHHUS 00111e00Pa30BaATEIbHON AUCHUIIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Koan

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

aKTyaJIM3upoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH TPU3HAK WIIH
OCHOBAaHUsA OJIA CpaBHeHI/Iﬂ, KJ'IaCCI/I(l)I/IKaHI/II/I nu
0000IIECHMS;

- ONpeAensTh MeIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHN MX JIOCTHKCHHUS,
- BBISABJIATH 3aKOHOMCpHOCTI/I u HpOTHBOpe‘II/ISI B
paccMaTpUBaEMbIX SIBJICHHSIX;

- BHOCHUTH KOppeKTI/IBBI B AC€ATCIBHOCTD, OIICHUBATH
COOTBETCTBHE PpE3YJIbTATOB IIETSM, OICHHBATh
PHUCKY MOCTEACTBUIN AEATEIbHOCTH;

3aaaBaTb

HaMMEHOBaHHe
(l)OpMI/IpyeMLIuX O6urue! JIdcuMIInHAPHbIE?
KOMIeTEeHIH i
OK 01. B yacTu Tpy/10BOro BOCIUTAHHUS: - BIQAETh CHCTEMOW XUMHYCCKMX 3HaHHWH, KOTOpas BKJIIOYACT:
BrioupaTh - TOTOBHOCTh K TpPYAy, OCO3HAHHWE IIEHHOCTH | OCHOBOIOJIAralomue MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, JJICKTPOHHAs
CIIOCOOBI MacTepCTBa, TPYIOII00UE; o0oJiouka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTANIM aTOMOB, HOH, MOJIEKYJIA,
peIlleHus 33J]a4 | - TOTOBHOCTh K  QKTUBHOM  JICATEIBHOCTH | BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIICHb OKHCIICHHS, XMMHYCCKas
npoeCCHOHAT | TEXHOJIOTHMYCSCKON M COIMAIbHON HAIIPAaBICHHOCTH, | CBSI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBI 00BEM, YIJICPOJIHBIA CKEJIET,
BHOM CIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBaTh U | QYHKIMOHAIBHAS TPYIIA, PAIUKaJ, H30MEPHS, U30MEPbl, TOMOJOTUYCCKUI
JCSITEBHOCTH | CAMOCTOSITEIILHO BBIMOJIHATE TAKYIO JICATEIILHOCTD; | PSA, TOMOJIOTH, YIJCBOAOPOIbI, KHCIOPOI- U a30TCOACPIKAIINE COCTUHCHHUS,
IPUMEHUTEIBH | - HHTEpEC K pa3IMYHbIM cdepam | OMONIOTUYECKH aKTUBHBIC BellecTBa (YIJICBOJBI, JKUPBI, OCIKH), MOHOMED,
0 K Pa3JInYHbIM | IPOPECCHOHATBHOM e TEIbHOCTH, MOJIUMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC  COCAMHEHUS,
KOHTEKCTaM OBJjilajleHHe  YHUBEPCAJbLHBIMH  Y4YeOHBIMH | KDUCTAUIMYECKAsl PEIIeTKa, THUIBI XUMHYECKHX PEaKIUi (OKUCIUTEIbHO-
MO3HABATEJIbLHBLIMH AeCTBUAMM: BOCCTAHOBUTEIIbHBIC, 3K30-U DHIOTEPMHUUYCCKHE, PEAKIIMH HOHHOTO OOMEHaA),
a) 0a30BbIe JIOTHYECKHE AeHCTBHSA: PacTBOp, DJICKTPOJIUTHI, HEIJICKTPOIMTHI, JICKTPOJUTHICCKAS JTUCCOIHALIHS,
- CaMOCTOSITEIIEHO bopmynHupoBaTh U | OKUCITUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYCCKON PEaKIIUH, XUMHUIECKOES

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKON
aucconuanuy, nepuoaudeckuil 3akon [[.J. Menzneneesa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOWMCTBAaX, COCTaBe, MOJYUYCHUH U OE301IaCHOM HCIIOJIb30BAaHUH
BAKHEHIINX HEOPraHMYEeCKUX U OpPraHMYeCKUX BEIIeCTB B OBITY U
IIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- yYMEThb BBISBJIATH XapaKTepHble NPHU3HAKM M B3aUMOCBSA3b H3YYEHHBIX
MOHATHM, TPUMEHSTh COOTBETCTBYIOIIME ITOHATHUS NP OIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX W OPraHMYECKUX BEIECTB M HMX IpEeBpalleHuil;
BBIBJIATH  B3aUMOCBSI3b  XMMHUYECKMX  3HAHUW C  MOHATHAMM U
MIPeICTaBICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

1

dopwme,

YKasHBaKTCA JIMYHOCTHEIE M MeTalpelIMeTHhe pesysbTaTel u3 dI'0C COO
bopMupyeMble oOmeobpa30BaTEJIbHOM IUCLUIIJIMHON

(B mocmenuey penmaxkumy oT 12.08.2022) B OTIJIATOJIBHOM

2 ﬂMCHMHHMHapHHe (npenmeTHme) Pe3yJIibTaTe YyKa3BEBAKTCA B COOTBETCTBUU C MeTOIOMKOM npernonaBaHMA IOUCLMITIJIVMHBL




- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJIETh HaBbIKAMH y4e€OHO-MCCIIeI0BATEIBLCKON 1
MPOEKTHOM JIESITENBbHOCTH, HABBIKAMH Pa3peIICHUS
npo0em;

- BBUBJISITH IPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIU3UpOBaTh 3a/1auy, BbIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHMI, 3aJaBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- aHaJU3MpOBATh IOJIYYCHHBIE B XOJE PELICHUS
3a7a4d PE3yJIbTaThl, KPUTUYECKH OLECHHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETb IEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIABMTATh  HOBEBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
ITO3HABATEJILHON U COLMAIBHON IPAKTUKE

npeajiaratb

- yYMeTb HCIOJb30BaTh HAMMEHOBAHUS XHUMHUYECKUX  COEIMHEHUU
MEXIYHapOAHOTO COI03a TEOPETHYECKOW U MPUKIAAHOW XUMHUU U
TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIIECTB (ITUJICH, allETUJICH, TJIULEPHUH,
¢denon, Qopmanpaerus, YyKCyCHas KHCIOTa, TJMIMH, YrapHblil ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, raiieHas U3BEeCTb, HETallleHass U3BECTh, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJIbl HEOPIaHMYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUSI XUMHYECKUX pPEaKUUW, OOBSICHATH HX CMBICI;
MOATBEPK/1aTh XapaKTepHbIe XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMUCAMH YPAaBHEHUM XUMHUYECKUX
peaKInii;

- YMETh YCTAHABJIMBATh MPUHAJIC)KHOCTh H3YUYCHHBIX HEOPTraHWUYECKUX WU
OpPraHMYECKUX BEIIECTB K OMpPEICICHHBIM KJaccaM U TPYIIaM COeIUHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWININE CBOMCTBA; OMPENETSATH BHUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lIndeckasi, BOJIOPOIHAA),
THUTIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIACCH(PHUIIMPOBATH XUMHUYECKUE
peakuuu;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, POJM XHMHHM B TO3HAHWM SIBIICHUU
npuposibl, B (OPMHUPOBAHUM MBIIUICHUS U KYJIBTYpPhl JIMYHOCTH, €€
(YHKIIMOHATFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHUs] MPaKTUUECKUX
3a/1a4 ¥ IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (POpMyiIaM U YpaBHEHUSIM
XUMHUYECKUX  pEeaKluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYUH,
XapaKTEePU3YIONIUX BEIIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MacChl, o0beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIIMYECTBA BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMHUYECKHUE 3HAHUS I TPUHITHS PEIICHUHA B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
cpencTBa
TIOMCKa,

B 00/1acTH HIEHHOCTH HAYYHOI'O ITO3HAHMSA:

- c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha aore KYJIbTYD,

- YMETb IJIAHUPOBATH U BBIIIOJIIHATH XUMUYECKUI SKCIIEPUMEHT (IIpeBpallieHust
OpPraHUYECKHUX BEILECTB IIPU HArpeBaHUU, ITOJyYEHUE DTUIICHA U U3YYEHHE ET0
CBOMCTB, KAUECTBEHHBIC pEAaKIMM Ha AaJIbJIEruAbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JA€HaTypauus OEJIKOB IPH HAarpeBaHHM, IIBETHbIC PEAKIIMU OEJIKOB;
MIPOBOAUTH PEAKIIUN HOHHOT'O 0OMEHa, ONPEENIATh CPEy BOJAHBIX PACTBOPOB,




aHanm3a u
UHTEPIpETAUN
UHpOpPMALIUHU U
nH(pOpMaITnOHH
bI€ TEXHOJIOTHH
Ut
BBITTOJTHEHHS
3aa4
npodeccuonan
BHOU
JeSITeTbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOABMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIESITEIbHOCTH,

TFOTOBHOCTh  OCYLIECTBJISITH ~ HPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTD
WHJUBUAYAJIBHO U B TPYIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU

NMO3HABATEJILHBIMH JAeHCTBUSMM:

B) padota ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TOJydEHUs WHPOpPMAIHH U3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBIATH TIOUCK, aHATN3, CUCTEMATHU3AIHNIO H
WHTEPIPETAINIO HHPOPMAIIHN PA3TUYHBIX BHIOB U
(dhopM TIpeICTaBICHHUS,

- co3JaBaTh TEKCThl B pa3iHuYHBIX (opmarax c
y4eTOM Ha3HaueHUs WHPOpPMAIMU U IIeJICBOKH
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopmMy
MIPEJICTABJICHUS M BU3YyaTH3aINH;

- OIICHHBaThb JIOCTOBEPHOCTh, JIETMTUMHOCTb
WH()OpPMAIIM, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-ITHYECKUM HOPMaM;

- HCIIOJIB30BAaTh CpeJCcTBa WH(OPMANMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJNIOJCHHEM
TpeOOBaHUMN IPrOHOMHKH, TEXHUKU OE30TaCHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHOMN
0€30IMacHOCTH;

KaueCTBEHHBIC PEaKIMU Ha cynbdar-, KapOOHAT- M XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHHUS; PEIIATh SKCIEPUMEHTAJIbHbIE 3aa41 110 TeMaM "Metambl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpU
oOpallleHuu ¢ BelecTBaMu U Jab0opaToOpHbIM 000pyI0BaHUEM; MIPEACTABIAThH
pe3yNbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOIIUX peakuil U (OpMyIupOBaTh BBHIBOABI HA OCHOBE 3TUX
pe3yJIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMHUECKYIO HH(OPMALIKIO, TOJIY4aEMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOM HH(OpMaluu, ceTb IHTepHeT u npyrue);

- BJIaJIeTh OCHOBHBIMU METOIAMU HAYYHOT'O MIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOCIIMPOBAHNUE);

- YMEThb NPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM U YypaBHEHHSIM
XUMHYECKHX  PEaKIUMid ¢  HCIONb30BAaHUEM  (DM3WYCCKHX  BEIUYHH,
XapaKTepPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpManpHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIISCTBA; HCIIOJIH30BAThH
CUCTEMHbIE XMMHUYECKHUE 3HAHWS AJSl MPHUHITHUS PEHICHU B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONW 0€3011aCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCJIEIOBATENILCKOM, IPOEKTHOM W COLUMAIBbHOU
JESTEIbHOCTH;

OBinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH /1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCTD!

- IIOHMMaTb M HCIOJIB30BATh IPEUMYILECTBA
KOMaHTHOW ¥ MHIMBHyaTbHOIN paboTHI;

- INIpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATH IUIAH JEHCTBUH,
pacIpenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3IUYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBJajieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
AeCTBUAMU:

') NPUHATHE ce0sl U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U apPIYMEHTHI JPYTUX JIIOAEH
MIPU aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HAaBaTh CBOE MPABO U IIPABO APYTHX JIO/IEH Ha
OIMOKU;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATH MUP C
TIO3UIINH IPYTOTO YEJIOBEKa;

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUUECKUH IKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAaUECTBEHHBIC pEaKUUM Ha aJbJErMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HAarpEeBaHHH, [IBETHBIC PEAKIUU OEJIKOB;
IIPOBOJIUTH PEAKIIMU HOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJHBIX paCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJ-aHHUOHBI, Ha
KaTMOH aMMOHMSI; pelIaTh 3KCIIEPUMEHTAJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pYI0BAHNEM; IPECTABIIATh
pe3yabTaThl XWMHUYECKOTO SKCIIEpHUMEHTa B (opMe 3amucu ypaBHEHHUU
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yabTaTOB




OK 07. B 001acTH 3K0J10THYECKOT0 BOCITUTAHMS: - chopMUpOBaTh TPEIACTABICHUSA: O XHMHUYECKOW  COCTaBISIOUICH
CopeiicTBoBath | - CHOPMUPOBAHHOCTH SKOJIOTHMYECKON KYIbTYpbI, | €CTECTBEHHOHAYUYHON KapTHHBI MHUpPA, POJUM XHUMHHM B TO3HAHWM SIBICHUN
COXPaHEHHUIO MOHMMAHHE BIIMSHUS COLMAITBHO-SKOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKpYy’XKarollled | MpoLleCCOB  HA  COCTOSHUE  MPUPOAHON ¥ | QyHKUMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JUIsl pelIeHUs MPAKTHYECKUX
Cpelibl, COLMAJILHOW  CpeIbl, OCO3HAHHWE TJ00AIBHOTO | 33/1a4 U KOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa IKOJIOTUYECKUX MPOoOIeM; MIPUPOJIHOM cpefe;
€HHUIO, - IUITAaHUPOBAaHHME M OCYILECTBIICHHE JACHCTBHI B | - YMETh COONIOATh MPABUIIA SKOJIOTUYECKU LIEIeCO00pa3HOro MOBEICHUS B
MPUMEHSATH OKpy)Xarollled cpele Ha OCHOBE 3HAHUA ILeNeil | ObITy U TPYIOBOH AESITENbHOCTH B ILIENSAX COXPAaHEHUS CBOETO 370POBbS U
3HaHUs 00 YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA; OKPY’KaloIlled INPUPOJHOM CPElbl; YYUTHIBATH OINACHOCTH BO3JECHCTBUS Ha
W3MEHEHUU AKTUBHOE HETIPUATHUE JEHCTBUM, IPUHOCSIIMX BpPE | )KUBbIE OPraHU3Mbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
KJIMMATa, OKpY>Kalolleu cpere; MpEeIETbHON TOIMYCTUMOW KOHUEHTPALIMU
MPUHIUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC
OepexIIBOro 9KOJIOTMUECKHUE MOCIEACTBUS IMPEANPUHUMAEMbBIX
MPOU3BOJCTBA, | ACUCTBUH, IPEIOTBPAILATH UX;
3¢ (heKTHBHO - pacumpermne OTIbITa NEeSATeTbHOCTH
JIEHCTBOBATh B | HKOJIOTMYECKON HAIIPaBJICHHOCTH;
Ype3BbIYAIHBIX | - OBJIAJICHHE HaBbIKAMU y4€OHO-
CUTYaIUAX HCCIIEIOBATENBCKOM, IPOEKTHON M COLMAIbHON

NeSITENIbHOCTH;
IIK 1.1. - YMEHHE UCII0JIb30BaATh HOBEHIIUue JTOCTHKECHUSI -YMCHUC HCKATb W aHAJIM3UPOBATH KEMChl 0 MNPUMCHCHUHN XUMHUYCCKUX
Bemonnars XUMHYECKOH HAYKA U XMMAYECKOH TeXHOIOTHH BEIIECTB M TEXHOJOTMM ¢ yderoM Oyaymed npodecCHOHAIbHON
paboThI 1O JEATEIBHOCTH 10 TEMaM: MaTepUalibl JUIsl DJIEKTPOHUKH, DIEKTPUUYECKOTO U
TEXHUYECKOHN ANEKTPOMEXAHUYECKOTO O0OpYy/IOBaHUS, HAaHOMATepHallbl, TEKCTHJIbHbIE
JKCIUTyaTaluu BOJIOKHA, ICTOYHUKHU YHEPTHH.
u
o0cTyXKBaHUE
ANEKTPUYECKOT
on
AJIEKTPOMEXaHU
4ECKOT0
o0opymoBaHUs

B COOTBETCTBUU
C 3aIaHUEM C
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cOOIrOIeHUEM
TpeOoBaHUI K
Ka4eCTBY
BBIITOJHEHHBIX
pabor,
TpeboBaHui
OXpaHbI TPY/Ia,
OepexKIMBOTO
IIPOU3BOJICTBA
u
9KOJIOTUUECKOM
0€30I1acCHOCTH..
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B pesynprare ocBoeHUs y4eOHOW TUCIUIUIMHBI OOYYArOMIMIACS TOJDKEH O0JIagaTh JIMYHOCTHBIMU

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, pogHoMy 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

Oco3Haromyii  NPUOPUTETHYK  ILEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YBKAIOMIUKA COOCTBEHHYI0O M 4YYXYI0 YHUKAJIbHOCTh B Pa3IUYHBIX
CUTYaIUsiX, BO BceX (popMax M BUAAX IEATEIHHOCTH.

JP 7

[IposiBnsromniA M IEMOHCTPUPYIOIINNA yBaKEHUE K MPEICTABUTEISM
Pa3IMYHbIX ATHOKYJIBTYPHBIX, COLUAIBHBIX, KOHPECCUOHAIBHBIX U HHBIX
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 NporpaMMsbl BOCIIUTaHus, onpeaeaenablie '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!

JEMOHCTPUPOBATh Ha IpUMEpax
B3aMMOCBS3b MEXIY XMUMHEH U

Koz JIP YMeHus 3HaHU

JIP 1-12; e OCHOBHEIX 3aKOHOB H
JIP 19, JIP 20, packpbIBaTh Ha IpUMEpax pojb | TCOPUU XUMUU;

JIP 27, JIP 29, XHUMHM B (GOpMUPOBAaHUH | e TIOITYYEHUS U IPUMEHEHHS
JIP 30 COBPEMEHHOM HAay4YHOH | BaKHEWIINX METAJLIIOB,
KapTUHBI Mupa u B | HEMETaJJIOB, KJIACCOB
IIPAKTUYECKOH  JI€ATENbHOCTH | YIJIEBOAOPOJOB WU JIPYTHX

YEJI0BEKA; MpeCcTaBUTENEH

OpTraHU4YCCKUX COCI[HHCHHﬁ;
e XHMMHUYCCKHUX

JIPYTHUMH €CTECTBEHHBIMU TEPMHHOB u
HayKaMH; CUMBOJIUKH.
packpplBaTh ~Ha  MpUMeEpax e TMpaBuia
TTOJIOKEHUS TEOPUH 0e30macHOTO

XUMHUYCCKOTO CTPOCHUMA AM.

oOpaimieHuss ¢
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Bbytneposa;

MOHUMATh (U3NYECKUN CMBICT
[Tepuoanueckoro 3akona JI.U.
MeHpeaeeBa U Ha €ro OCHOBE
00BACHATH 3aBUCHMOCTD
CBOMCTB XHUMMHYECKHUX
AJIEMEHTOB U OOpa30BaHHBIX
MMH BEIIECTB OT 3JEKTPOHHOTO
CTPOEHHSI aTOMOB;

MIPUMEHSATD rpaBuia
CHCTEeMaTUUEeCKOM
MEKTYHapOAHOMN
HOMEHKJIATypbl KaK CpeICcTBa
pa3iuueHus U HICHTU(PUKAIUU
BEIIECTB MO MX COCTaBy H
CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIE U
CTPYKTypHBIE bopmybl
OpPraHWYEeCKHX BEIIECTB Kak
HOCcUTENer  umHpoOpMAIMU O
CTPOCHUH BEIICCTBA, ero
CBOMCTBax W MPHUHAICKHOCTH
K  OIpEIEICHHOMY  KJIacCy
COCJIMHEHU;

XapaKkTepUu30BaTh
OpPraHM4YecKHe BeEIIecTBa IO
COCTaBy, CTPOCHUIO H
CBOICTBaM, yCTaHaBJIUBATh
MPUYUHHO-CIIECTBEHHBIE CBS3H
MEXIY JTaHHBIMHA
XapaKTePUCTUKAMH BEIIECTBA;
MPUBOJIUTH MPUMEPBI
XUMHUYECKUX peakuuii,
PACKpBIBAIOIIUX  XapaKTEpPHbIE
CBOMCTBaA TUIUYHBIX
MpeACTaBUTENEH KJ1aCCOB
OpPraHWYeCKUX  BEIIECTB  C
HEeNbl0 WX UACHTHU(DHUKAIUN U

00BSICHEHUS obnacTu
MIPUMEHEHUS;

HpOFHO3I/Ip0BaTI) BO3MOXHOCTH
MPOTEKAHUS XAMHUYECKHUX

peakuuii Ha OCHOBE 3HAaHHUU O
TUTMAX XUMHYECKON CBSI3U B
MOJIEKYJIaX PEarecHTOB H WX
PEaKIMOHHON CIIOCOOHOCTH;

MIPUBOJIUTH TIPUMEPBI
MPAKTUYECKOTO HUCIOIH30BAHMS
MIPOJIYKTOB MepepadoTKu HePTH

" IIPUPOJHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI (moymaTUIICHA,

CIKHMU,
TOPIOYHMH u
TOKCUYHBIMHU
BCILICCTBAMH,
cpelncTBamMu
OBITOBOM XMMUU,
rpaBuja u
IPUEMBI
Oe30ImacHOM
paboThI c
XUMHYECKUMH
BCIICCTBAMH U
J1a60paTOPHBIM
000pyIOBaHUEM;
BaYKHEHUIITHX
BCILICCTB u
MaTepuayoB, HX
COCTaBa,
CTPOCHHS "
XUMHYECKUX
CBOMCTB
BEIIIECTB JUISL
0€301acHOTO
MPUMEHCHUSI B
IIPAaKTUYECKON
JeSATEeIIbHOCTH;
OOBSICHATH
MPUYUHBI
MHOT000pa3us
BEILIECTB Ha
OCHOBE  OOIIHX
MIPECTaBICHUI
00 WX cocTaBe H
CTPOCHHH;
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CHHTETHUYECKOIO Kay4JykKa,
alleTaTHOTO BOJIOKHA);
MIPOBOJIUTH OITBITHI o
pacro3HaBaHUIO OPraHUYECKUX
BEIIIECTB: TIUIEPUHA, YKCYCHOU
KHCJIOTBI, HENPEeIeTbHBIX
JKUPOB, TJIFOKO3BI, Kpaxmala,
OCIKOB - B COCTaBE IIHINCBEIX
MPOJYKTOB W KOCMETHYECKHUX
CPE/ICTB;

yCTaHABIUBAaTh  3aBUCHUMOCTh
CKOPOCTH XMUMHUYECKOU pEaKLNU
A CMEIIEHHS  XHMHYECKOTO
paBHOBECHSI OT  Pa3IMYHBIX

(dakTOopOB c RIS )
OnpeAeeHUs ONTHUMATBLHBIX
YCIIOBHI MPOTEKAHUS
XUMHYECKHUX MPOLIECCOB;
MPUBOJIUTH MIPUMEPHI
TUPOJIK3a coJieit B
MMOBCETHEBHOM JKU3HU
YeJIOBEKa;

MIPUBOJIUTH MIPUMEPHI
OKHCJIUTEILHO-

BOCCTaAaHOBHUTCIIbHBIX peaKum”I B
IIpupoac, IIPOU3BOJCTBCHHBIX

mpoueccax u
KU3HEACATEIBHOCTU
OpraHU3MOB;

IIPUBOJUTH IPUMEPBI
XUMHUYECKHUX peakuuii,
PaCKpBIBAIOIIKAX obmue
XUMHYECKHE CBOMCTBA MPOCTBIX
BEIIECTB -  METAJUIOB U
HEMETAJIJIOB;

IIPOBOJUTH pacyeTsl Ha

HaxOXJCHHE  MOJIEKYJIIPHOMI
dopMynbl  yrieBojopoja IO
IIPOJYKTaM CrOpaHus U IO €ro
OTHOCUTEJIBHON IUIOTHOCTH U
MacCOBBIM JIOJIIM DJIEMEHTOB,
BXOJSILIIMX B €r0 COCTaB;

OCYILIECTBIIATh MTOMCK
XMMUYECKOH HHpOpMAIMKM 1O
Ha3BaHMSIM, UJIEHTH(PUKATOpaM,

CTPYKTYpPHBIM dopmynam
BEIIECTB;

KPpUTHYECKH  OLICHMBAThb U
MHTEPIPETUPOBATH

XUMUYECKYIO uH(pOpMaIIHIO,
COJIEPXKAIIYIOCS B COOOIICHUSX
CpelICTB MAacCOBOM
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nHpopmanuu, pecypcax
WHurepHera, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOYKHU
3pEHHsI  €CTECTBEHHOHAY4YHOU
KOPPEKTHOCTH B HEJSIX
BBISIBJICHUS OIMOOYHBIX
Cy)KIeHUH u  (QopMHpOBaHUS
COOCTBCHHOI ITO3UIINY;

e TMPEACTaBIATH IMYTU pPEIHICHUS
I00ANBHBIX MPOOJIEM, CTOSIIIIX
nepen YeJI0BEYECTBOM:
HKOJIOTHYECKUX,
HHEPreTHYECKUX, CBIPHEBBIX, U
pOJIb XMMHH B PEIICHUU ITHX
po0JeM.

2. CTPYKTYPA U COJEP)KAHUE OBILIEOBPA3OBATEJBHOM

AN CHUIIJIMHBI «XUMMUS»

2.1. O0bem IUCUMILIUHBI U BUABI Y4¢0HO pad0ThI

Buj yueOHoii padoThl

O0beM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHUIIIMHBI 78
B T.Y.

OcHoOBHOe coiep:KaHue 72
BT. 4.

TEOpeTUYeCcKoe 00yUeHue 41
MPAKTUYECKUE 3aAHATHUS 31
nabopaTOpPHBIE 3aHITHS 0
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COleP:KaHMeE (Conep:KaHue 6
NMPUKJIAJTHOT0 MOYJIAA)

BT. U..

TEOpeTHYecKoe 00yUeHue 2
MPAKTUYECKUE 3aHATUS 4
IIpomexyTounas arrectaums (IuddepeHIIpoBaHHBIN 3a4eT) 2
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2.2. TemaTuyecKkMi IJIAH M COAEPKAHUE TUCIUTIIHHBI

Koanl
JIMYHOCTHBIX
pe3yJabTaToB,
(¢popmupoBanu
HanmenoBanme Conep:xanue yueOHOro Matepuasa (OCHOBHOE U PO(deccHoOHAIBLHO-0PHEHTHPOBAHHOE), 06 10 KOTOPBIX
N 'beM 4aCOB
pa3/1esioB U TeM JadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY.Ib CrocoocTByeT
3JIeMEeHT
NMpoOrpamMmblI;
(¢popmupyembie
KOMMEeTEeHIHH
1 2 3 4
OcHoOBHOE co/iep:KaHue 70
1 cemecTp
Pa3nes 1. OcHOBBI CTPpOCHHUS BeleCTBa 8
Tema 1.1. OcHoBHOe coJep:kaHue 8 OK 01
Ctpoenue aToMOB JIP 1-12;
Teoperuueckoe o0yueHue 4
XAMHYECKHUX p M JIP 19, JIP 20,
3JIEMEHTOB U - _ JIP 27. JIP 30
npupoza CoBpeMeHHast Mojesib CTpoeHHs aroMa. CHMBOJWMYECKUM SI3BIK XUMHU.XUMHUYECKHUH DJIEMEHT. ’
- DOnekTpoHHas KoHuUrypamus aroma. Kmaccudukanus XUMUYECKUX DIEMEHTOB (S-, p-, d—?J‘IGMeHTH).
CBE3H Banentneie  snexkTpoHsl.  BameHTHOCTb.  DNEKTpOHHass  MPUPOJAa  XUMHUYECKOHW  CBSI3H. 4
DNEeKTPOOTPUIIATEILHOCTh. BUIBI XUMHUYECKOW CBs3M (KOBAJICHTHAs, WOHHAs, MeETaJJIM4ecKasi,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTHyeckne 3aHATHA 2
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Pemienne 3agaHmii Ha WCIOJIB30BAaHHE XHMHYECKOM CHMBOJHMKHM MW Ha3BaHUM COCAMHCHUM IO
HOMEHKJIAType MEXIYHAPOIHOIO COX03a TEOPETUYECKON U IPUKJIAAHON XUMUH U TPUBUAJIBbHBIX Ha3BaHUUI
JUTSI COCTABJICHUS XUMUYECKUX (POPMYJI JBYXaTOMHBIX COEAMHEHUHN (OKCHIIOB, CYIb(OHUIOB, THIAPHIOB U
T.II.) U IPYTUX HEOPTaHUYECKUX COCTUHEHUN OTACIbHBIX KIaCcCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOIMYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX JJIEMEHTOB M HUX COCIUHEHHH B COOTBETCTBHH C
nojoxxeHueM lleprnoanyeckoi CUCTEMBI.

Tema 1.2.
[Tepuoanueckuit
3aKOH U TabJmIa
.M. Menneneera

OcHoBHOe cogepkaHue

HpaKaneCRue 3aHATHSA

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. Menneneea. duznuecknii CMbICI
[Iepuonnueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOro 3nemeHTa B [lepuonnueckoii cuctreMe. MupoB0o33peHUECKOE U HAYYHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IJaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3eMeHTOB «MeTannuieckie / HeMeTaTHYeCKUe CBOMCTBA, NIEKTPOOTPULIATETHHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX BJIEKTPOHHBIM CTPOECHHEM U MOJIOKEHUEM B MEPUOIMYECKON CUCTEME
XuMH4ecKux aneMeHToB .M. Menneneesa»

OK 01
OK 02
JIP 1-12;

Paznen 2. Xumnueckue peaknuu

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
JIP 1-12;
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Tema 2.1. Tuner  |Knaccudukanus u TUIIbI XUMUYECKUX PEAKIUi C yuacTHEM HeopraHndeckux BemiecTB. CocTaBieHue JIP 19, JIP 20,
XAMUYECKUX ypaBHEHUH PEaKIMii COSTMHEHUS, PA3JIOKECHUS, 3aMeIIeHNs], 0OMEHa, B T.4. peaKluii TOpEHUs, JIP 27,
peakiuit OKHUCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsI OKUCIEHUI-BOCcCTaHOBIIEHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTEND. 2

CocraieHre U ypaBHUBAaHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIIUH B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIEccax U

KU3HENIEATEIIbBHOCTH OPraHU3MOB

IIpakTHyeckne 3aHATHA 2

KonunuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO

YpaBHEHUSIM XHMMHMUYECKMX peakiuui. Moib Kak elIMHHIla KOJIMYecTBa BellecTBa. ModsipHas macca.

3aKOHBI COXPAaHEHUs Macchl M 3Hepruu. 3akoH ABoraapo. MouspHblii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30oB. PacyeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEaKIUN C UCIOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe co/iep:KaHue 4 OK 01
SHeKTponHTqucxa OK 04
s ucconuamus i | 1 €opeTHdecKoe odyqenue 4 JIP 1-12:
MOHHBIN 0OMEH .

Teopus snekTponuTUdecKkon nuccounanuu. MoHbl. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiuu HOHHOTO

obmena. CocTaBlieHHE peakIii MOHHOrO OOMEeHa MYyTeM COCTAaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX 4

MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHUsI HAa COCTaBJIEHNE HOHHBIX peaKuil
Pa3nen 3. CTpoeHue U CBOHCTBA HEOPTraHUYECKHUX BeleCTB 18
Tema 3.1. OcHoBHOE coaepKaHue 8 OK 01
Knaccudukanus, OK 02

Teopernueckoe o0yueHue 4
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HOMEHKJIaTypa 1
CTPOCHHUE
HEOPTaHUYECKUX
BEILECTB

[Ipenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTsie U cI0kKHbIe
BemiecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHI, cOn). B3aumocss3pb
HEOPraHMYECKUX BEUIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammmaeckue u amopgpHbie
BellecTBa. TUIBI KPUCTAIIMUECKUX PELIETOK (aTOMHAs, MOJIEKYJIIpHAsl, HOHHAs, METaJUIMYEeCKas).
3aBHCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKH. 3aBUCUMOCTb
XMMHMYECKON aKTUBHOCTH BEUIECTB OT BU/Ia XMMUYECKOM CBSI3H U THIIA KPUCTAJUNINYECKON PEILETKH.
ITpuurHBI MHOTOOOpa3us BELECTB

IIpakTHyeckue 3aHATHS

Homenknarypa HeopraHmueckrx BEIIECTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIICCTBA MO MEKIYHAPOTHOM
(MIOIMAK) unu TpuBUaIbHON HOMEHKIIATYpE.

Pemenne mpakTUyYecKuX 3aJaHUN IO KIacCH(PUKAIMU, HOMEHKIAType M XUMHYCCKHM (Qopmyrnam
HEOPraHMYECKUX BEUIECTB PA3IWYHBIX KJaccoB (yrapHblii Tra3, YIVIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETallleHast U3BECTh, MUTHEBAS COJIA U IPYTHUX): HA3bIBATh U COCTABJISITH (DOPMYITbI XUMUUECKHUX
BEIIECTB, ONPEACISITh MIPUHAATICKHOCTh K KJIaccy.

Ucrounnku xumuyeckoi nadopmaiuu (cpeacts MaccoBoi nHdopmaiuu, cetb uTEpHET 1 npyrue).
[Touck nHpOpMaIUK MO Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

JIP 1-12;
JIP 19, JIP 20,
IIK1.3

Tema 3.2. dusuko-
XUMHUYCCKHUC
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BCIICCTB

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaioB. CriocoObl TONIydeHHs. 3HAaYeHUE
METAIJIOB M HEMETaNIOB B MPHUPOJE U KHU3IHEACITETLHOCTH 4YeloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH

Hemeramnpl. OOmume ¢Qusnyueckne W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. THUIMHWYHBIE CBOWCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XUMHUYEeCKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB, TUAPOKCUI0B, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB MPOCTBIX BCIICCTB, BOOOPOJAHBIX COC,HI/IHGHI/IfI,
BBICHIUX OKCHUJ0B U TUAPOKCUIOB

OK 01

OK 02

I1IK1.3
JIP 1-12;
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HpaKaneCRne 3aHATHSA

CocraBnenne ypaBHeHI/Iﬁ XHUMHUYCCKUX peaxunﬁ C yd4aCTHEM IIPOCTBIX M CJIIOKHBIX HCOPraHUYCCKHX
BCIICCTB. MCTAJJIOB M HCMCTAIJIOB, OKCHAOB MCTAJJIOB, HCMCTAJIZIOB H aM(i)OTepHBIX 9JICMCHTOB,
HCOpPraHNM4eCKUX KHCIIOT, OCHOBAaHHUHN W aM(bOTCpHBIX THAPOKCHUAOB, HEOPraHHMYCCKUX COHCﬁ,

XapaKTEePU3YIOLIUX UX CBOMCTBA. 2

Penienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB, MOJIYYCHHE U

0e30MacHOe UCIOJIB30BAHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHYCCKON

TSI TeTbHOCTH YeJI0BEKa
KontpoabHasn

IpakTnyeckue 3ausaTHsi: CTPOCHHUE BEIIECTBA U XMMUYECKUE PEAKIIUU 2
padora 1

2 cemecTp
Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
WNnentudukanus OK 02
HeOPTaHMYECKHX IIpakTH4yeckue 3aHATHS 2 OK 04
BEIIICCTB .
m «MneHTruKaIus HEOPraHNIECKUX BEIIECTBY. JIP 1-12;

Perienne sKCnepUMEHTANBHBIX 3a/ad 0 XWMHYECKHM CBOWCTBAM METAJIOB M HEMETAJJIOB, TIO JIP 19, JIP 20,

pacro3HaBaHWIO M IMOJIYICHUIO COSIMHCHUH METAJUIOB U HEMETAJLIOB. )

WneHTudukanis HEOPraHUYECKUX BEIIECTB C HCIOJIB30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWMCTB,

XapaKTepHBIX KAYECTBCHHBIX peakiuii. KauecTBeHHBIC peakiuu Ha cylbdar-, KapOOHAT- U XJIOPH]I-

AQHMOHBI, HA KATHOH aMMOHHSI
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellleCTB 22
Tema 4.1. OcHoBHOE coaepKaHue 4 OK 01
Knaccudukanus, I1IK1.3
CTpoeHHe 1 Teoperuueckoe o0yueHue 2 JIP 1-12;
HOMCHKJIaTypa [TosiBeHMe 1 pa3BUTHE OPraHMYECKOW XUMUH Kak Hayku. [Ipenmer opranndeckoit xumun. Mecto u JIP 19, JIP 20,
OpraHNHCCKUX 3HaYEHNE OPTAaHMYECKONW XMMUH B CUCTEME ECTECTBEHHBIX HaYK. )
BCIICCTB XUMHUYECKOE CTPOCHHE KaK TMOPSAOK COSIWHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.

OCHOBHbIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSl opraHudeckux coeauHeHuit A.M. bytieposa.
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VYraepoaHblii CKeNeT OpPraHuYecKOM MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHUMHMUYECKOIO
CTpoeHus MoNeKyIl. M3omepus u u3oMepsl.

[lonatne o ¢yHkuuoHaneHOW rpynne. Panukan. IlpuHnunsl kinaccuuKanuyd  OpraHUYECKHX
coequHeHN. MexlyHapoiHasi HOMEHKJIaTypa U IPUHIIMUIIBI HOMEHKJIATYPbl OPraHUYEeCKUX COETUHEHUI.
[Tonatue 00 azoTcoAepKaIUX COCAUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIECTBax (yIJIeBOJAAX, KUPaX,
0eJKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUIX (MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO)

I[IpakTnyeckue 3aHATHS

Homenknatypa OpraHMYeCKHX COEIMHEHHI OTAENBHBIX KIIACCOB (HACBHILICHHBIC, HEHACHIIICHHBIC WU
apOMAaTHUYECKHE YTIIEBOJOPOJBI, CIIUPTHI, ()EHOJBI, albACTHAbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JIp.)
CocraBneHre TOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, HCIONBb3Yys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHJICH,
aleTHiIeH, rMiepuH, ¢eHomn, Qopmanbaerna, yKCycHas KHUCIOTa, MMIUH). Pacyersl mpocteiimieit
(bopMyIIBI OPraHUYECKOM MOJIEKYJIbI, HCXO/ISl 3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpTraHUYECKUX
COCIMHEHNH

OcHOBHOe co/iep:KaHue

12

Teopernueckoe o0yuenue

OU3NKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH ps v o01as popmyna; U3oMepus;
(u3nyeckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI TIOTyYEHUs):

— MpenebHbIe YIIIEBOAOPOAbl (IKaHbl M IUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHHKOB TEIUIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAXOXKACHUE B
MIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HEIpeeIbHbIE (AJIKEHBI, ATIKMHBI U aJIKaJIMEHbI) 1 apOMaTHYECKHE yIieBo10poabl. ['opeHue aneTuineHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOTO INIAMEHH ISl CBAPKH U PE3KU METAIIOB

— KUCIIOPOACOepKAIIUe COSTUHEHHS (CIUPTHI U (EHOIBI, KapOOHOBBIE KUCIOTHI M (UPBI, AlTbJETUIIBI U
KETOHBI, JKUPBI, YIJIeBOnbl). [IpakThueckoe NpUMEHEHHE OTUICHTIUKONS, THIepuHa, ¢eHoa.
[Ipumenenne Qopmanpaeruaa, ameranbAeTHAd, YKCYCHONM KHUCIOTHL. Mpblla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOoIIIMe CBOWCTBA MbLa

OK 01
OK 02
OK 04
I1K1.3
JIP 1-12;
JIP 19, JIP 20,
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— a30TcoJIepKaIINe COSAMHEHNUS (AaMUHBI U aMUHOKHCIIOTHI, OCJIKH ). BBICOKOMOIEKYIISIpHBIE COSTUHECHUS
(cuHTEeTHYECKHE ¥  OHOJIOTUYECKU-AaKTUBHBIC). MoOHOMEp, TOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonumepu3anus 3TUIEHA KaK OCHOBHOE HAIPAaBJICHUE €r0 UCIIOIb30BaHUS.

['enernueckas cBsI3b MEKy KJIaCCaMU OPTaHUYECKUX COCIMHEHUMN

I[IpakTnyeckue 3aHATHS

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHA M MEXIyHApOJHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOJMYyUYEHHUs): IpeAeabHble (AIKaHbl U LUKJIOAIKaHBbI),
HeTpeaebHbIe (AIKSHBI, AKHHBI U aJIKaJUCHbI) U apOMaTHUECKUE YTICBOAOPOIBI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPBI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKUCIIOTBI, BHICOKOMOJIEKYJISIpHBIE
COE€IUHEHMS. 3aJaHUsl HAa COCTaBJICHHE YPABHEHMM XMMHUYECKHX PEAKIMH C y4yaCTHEM OPraHM4eCcKHX
BELIECTB HA OCHOBAHNUHU UX COCTAaBA U CTPOCHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE€ 1O MPEATOKEHHBIM IEMOYKaM MpeBpalleHuit),
XapaKTEePU3YIOUIUX XUMUYECKHE CBOWCTBA OPTraHUUECKUX COSAMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJIyYeHUsI M Ha3BaHWE OPraHMYECKHX COCJAMHEHWH 1O TPUBHAIBHONW WM MEXIYHAPOIHOM
CUCTEMAaTUYECKON HOMEHKJIATYpeE.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETMUYECKUX 3aJaHUM HAa CBOWCTBA OPraHUYECKHUX
COCIMHEHHH OTJEIbHBIX KJIACCOB

Tema 4.3.
Wnentuduxanms
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIPUMCHCHHE B
OLITOBOM U
MPOU3BOACTBEHHOMN
JIeATeIIbHOCTH
yejgoBeKa

OcHoBHOE coaepKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHeHus. llpumeHeHne u Ouonoruueckas poib yrieBojoB. OKucieHue
YIJIEBOJAOB — HCTOYHHMK OSHEPIrUU KMBBIX OpraHu3moB. OOIacTM TNPUMEHEHUS aMHHOKHUCIOT.
[TpeBparenus 6enkoB MUy B opranusme. buonornueckue pynkunn 6eakoB. buonornueckue pyHkunu
XKHUPOB. Poslb opraHnueckoil XMMuu B pelIeHrH MpoodiieM MUIeBoi 6€301acHOCTH

Ponp opranuueckoil XMMHUHM B pEIIEHUH MPOOJIEM HHEPreTHYecKoi Oe30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JaHUH HOBBIX MaT€pUaJIOB, HOBbIX HCTOYHHUKOB YHEPIUH (aJIbTEPHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIacCOB
(yrneBomopobl, CHUPTHI, (DEHOJIBI, XJIOPOPraHWYECKUE IMPOU3BOAHBIC, ANBAETHABI U [p.), CMBICI
[IOKa3aTelIs MPeAeIbHO TOIyCTUMON KOHIICHTPALUU

OK 01
OK 02
OK 04
K 1.3
JIP 1-12;
JIP 19, JIP 20,
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I[MpakTuyeckue 3aHATHS

JlaboparopHas pabota: “UneHTHUKAINS OPTAHUYECKUX COSAMHEHUN OT/ICIbHBIX KIIACCOB”
Wnentudukariys opraHuuecKux COSAMHCHUI OTACIbHBIX KJIACCOB (Ha MPUMEpE alibJCTUI0B, KpaxMaia,
YKCYCHOM KHCIIOTBI, OEJTKOB H T.II.) C UCTIOJIb30BAHUEM UX (PU3MKO-XMMUYECKUX CBOIMCTB M XapaKTEPHBIX
Ka4eCTBEHHBIX  peakinuid. JleHarypauuss  Oenka mnpu  HarpeBaHud.  L[BeTHbIE  peakiuu
0enkoB.BOBHUKHOBCHHE aHAIUTHYECKOTO CHTHAJIA C TOYKH 3PCHUS XHMHUYCCKHUX IIPOILECCOB IPHU
NPOTEKAHMK KAYeCTBEHHOHN PEaKIlnu, MO3BOJISAIONICH HICHTU(DHUIUPOBATE MPEUI0KECHHBIE OPraHMYECKUE
BEILICCTBA

Pazpeu S. Kunernyeckue 1 TepMOANHAMHYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX PeaKIui
CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHUYECKHUX OK 02
peaKITHiL. Teopernueckoe o0yueHue K 1.3
XUMHYECKOE C . JIP 1-12;
KOPOCTb PEaKIMH, €€ 3aBUCHUMOCTb OT pa3jIM4HbIX (PAKTOPOB: HPUPOABI PEarupyroliux BeIECTB, )
paBHOBECHC KOHLEHTPALMM  PEArupylioIlMX  BENIECTB,  TEMIEPATyphl M IUIOMAAH  PEAKIHOHHON JIP 19, JIP 20
noBepxHocTU. TernnoBbieap(HPeKThl XMMUYECKUX peakiiii. DK30-U 3HI0TEPMUYECKUE, PEAKIIHH.
OO6paTumocTh peakuii. XuMHYeCKOE paBHOBECHE U €TI0 CMEIIEHUE MT0/1 IEHCTBUEM Pa3IMUHbIX (PAKTOPOB
(KOHLIEHTpalMsl peareHTOB WM TPOAYKTOB pEaKLUMH, JaBlIeHHE, TeMmIeparypa) Ajis CO3/aHUus
ONTHMAJIbHBIX YCIOBUN MPOTEKaHUsI XUMHUUYECKUX npoueccoB. [Ipunun Jle [latense
IIpakTHYeckne 3aHATHA OK 01
OK 02
Pemienne npakTHKO-OpPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIM3 (aKTOPOB, BIUAIOUIMX HAa H3MEHEHHE K 1.3
CKOPOCTH XUMHUYECKON PEaKIIMH, B T.4. C O3ULUI SKOJIOTMYECKH L1e71eco00pa3HOro MoBeAeHMs B ObITY U )
TPYAOBOH JEATEIBHOCTHU B LIEJIAX COXPAHEHUS CBOETO 310POBbs U OKPYXKAIOIIEH IPUPOJIHON CpEbI. P 1-12;
Pemenne mnpakTHKO-OPMEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense s JIP 19, JIP 20
HaXOXXJCHHUS HalpaBlIEeHUs] CMEIIECHHs pPaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (akTOpoOB,
BIIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO paBHOBECHS
Pazneu 6. PacrBopsI
Tema 6.1. OcHoBHOe coJiep:kaHue OK 01
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[lonsTue o Teopernueckoe o0yueHue OK 02
pacTBopax OK 07
PactBopenne kak ¢u3nKo-xuMuuecKuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUS PACTBOPOB. K 1.3
PactBopumocTs. MaccoBast 07151 pacTBOpEeHHOT0 BemecTBa. CMBICH TOKa3aTels MpeleibHO J0MyCTUMOM
KOHIICHTPAIIUU U €r0 UCIIOIb30BAHHUE B OLIEHKE KOJIOTMYECKOMN 0€301MacHOCTH. AP 1-12;
[IpaBmia 5KOJNOrMYECKU 1€1ecOo00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LEJSIX JIP 19, JIP 20
COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIECH NPUPOIHONU CPENbl; OMMACHOCTh BO3JAECHUCTBUS HA KUBbIC
OpraHHU3MBbI OMPE/ICIIEHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUN HA PACTBOPBI, UCIIOJIb3yEMbIC B OBITOBOW H
MIPOU3BOJICTBEHHON JEATENFHOCTH YeIOBEKa
Tema 6.2. OcHoBHOE coep:kaHue OK 01
HccnenoBanue OK 02
CBOICTB PaCTBOPOB IIpakTHYeckune 3aHATHS OK 04
JlaboparopHas padota «IIpuroroBieHue pacTBOPOBY. IK 1.3
[IpUroTOBIIEHHE PACTBOPOB 3aJaHHOM (MacCoBOM, %) KOHUEHTpaMy (C MPAKTUKO-OPUEHTHPOBAHHBIMH JIP 1-12;
BOIIPOCAMHM ) U OIIPEIeIICHUE CPEIbl BOAHBIX PACTBOPOB. JIP 19, JIP 20
Pemrenue 3a1au Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUeE (COoAepKaHUe TPUKJIIATHOTO MOIYJIs1)
Xumusi B ObITY U IIPOU3BOACTBEHHOI JIeATEJLHOCTH YeJ0BeKa OK 01
OK 02
OcHoBHOE coep:kaHue OK 04
Pa3nen 7. OK 07
XuMus B GBITY H ) Teoperuueckoe o0yuenue K 1.3
MIPOU3BOICTBEHHOMN . . N
eATENBHOCTH Hosgelinme )IO(iTI/I)KeHI/IS[ XI/IMI/I‘-IGVCKOI/I HayKI/IVI/I XUMHUYECKON TexHOoJoruu. Poip XuMun B o0ecrieueHnun JIP 1-12;
HeOBeKA HKOJIOTMUYECKOH, SJHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeIulIMHEL. [IpaBuia moucka u JIP 19, JIP 20

aHaJIM3a XUMHUYECKOW HMHGOpMalMu M3 pa3IUYHbIX HCTOYHUKOB (HayuyHas U YydyeOHO-Hay4yHas
JaUTEparTypa, CpecTBa MaccoBoil nHpopmanuu, cetb HTEpHET)

IIpakTHyeckne 3aHATHA
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[Touck u aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHI ¢ ydeToM Oyayuiei
npoeCCUOHAPHON  JEATENIBHOCTH 1O  TeMaM:  BaKHEUIIME  CTPOWTENbHbIE  MaTepHAaIbI,
KOHCTPYKLMOHHBIE ~MaTe€pUaibl, KpPAaCKH, CTEKIO, KepamMHuKa, MaTepuaabl Ui DIEKTPOHUKH,

4
HaHOMaTepI/IaJIBI, TCKCTUJIBHBIC BOJOKHA, HWCTOYHUKHU 3HepI‘I/II/I, OpFaHI/I‘-IGCKI/Ie nu MI/IHepaJIbHBIe
yI00peHus, JIEKApCTBEHHBIC BEIICCTBA, OBITOBAS XHUMHS.
Samura:[IpencraBienne pe3yabTaTOB PEIICHUS KeCOB B (hopMe MUHU-IO0KIIA/Ia C TIPe3CHTaleH
IIpomexyTouHas aTTecTalNs MO TUCHUILIHHE — TH(epeHIINPOBAHHBIN 3a4eT 2
Bcero 78
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecnedeHnIo
Jlis peanuzanuu mporpaMMbl TUCHUIUIMHBI IPEAYCMOTPEHO ClieUalbHOE TOMELICHHE:
KaOWHET XUMUH.

OO6opynoBanne yuyeOHOro kadOuHera (HArJIsS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPIKHEBBIX
MoOJIeJel MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIIM KOJUICKIIMU TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOA W MHHEpaloB, Tabnuua MeHseneesa,
yaeOHble GUIBbMBI, UGPOBBIC 00pa30BaATEIIbHBIC PECYPCHI.

TexHuyeckue cpeacTsa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBAMU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHMEIUWHAs JOCKa, yKa3Ka-Tpe3eHTep It
Mpe3eHTalNM.

Oo6opynoBanue Jadopatopu U Ppadoyux MecT JAOOPATOPMM: MEH3YPKH, IHIICTKH-
KaIeJbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U ITOKPOBHbIE CTEKJA, IUIAHLIETHI IS
KaleJIbHBIX peakiyii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, (OoHAPUKH, HAOOP PEAKTUBOB, CTCKIISIHHBIC MAJOYKH, IITATHBBI Ui MPOOUPOK; MEpHBIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JleNUTeNnbHble HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKK, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJIA,
ANEKTPOIUIUTKH, JTAOOPATOPHBIE IITATHUBBI, CIUPTOBBIC TOPEJIKH, CIIMYKH, MPUOOP AJS MOTy4eHUS
ra3oB (Win mpoOUpKa ¢ ra300TBOJHON TPYOKOH), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3JIaTOYHBIC JIOTKU; XuMHU4Yeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHICTHI;
TUTEJIbHbIE LIUIMIBI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mur), BogsiHast OaHs (WM TEPMOCTAT), CTEKISTHHBIC TTAJIOYKH; KOHHYECKUAE KOJIOBI
st tTutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU AJs ompeneneHus pH u cranmgapTHas
MHAMKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHIMKATOp; nuneTku Ha 1, 10, 50 mu (uiam go3aropsl Ha 1, 5
u 10 mi), GropeTKH Juis TUTPOBaHUS, MeAUIMHCKHE mpuubl Ha 100—150 mu1, nabopaTtopHble W/HUIH
aHaJTUTHYeCKUe Bechbl, pH-MeTphl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOe 000pyI0BaHUE.

3.2. UupopmannoHHoe o0ecniedyeHne peain3aluu NPOrpaMmMbl

[Tepeuenb pekoMeHTyeMbIX YUeOHBIX U3/1aHuii, IHTepHET-pecypcoB, TOMOIHUTENBHOM IUTEPATYPHI:
OcHOBHbIE HICTOYHMKH:

1. Xumust a1 npodeccuii U CrenruaaIbHOCTeH TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MPOhUIIeH:
Y4eOHHUK Ul CTYA. yupexaeHuit cpen. npod. oopazosanus. [lox penaxmnueit O.C.I'abpuensna - M.
N3narenbckuit ieHTp «Akanemusi», 2023 (496 ctp).

I[OHOJIHI/[TQJII)HLIC HCTOYHUKHU
1. Xumus: 3amayml W yOpaxHeHUs: ydeO.mocobwe s CTYA.YUpeXKIEeHUH  cpen.npod.
obpazoBanus/Epoxun FO.M.— M.: Uznatensckmii neHTp «Akagemus». 2018(288 ctp).

HNHTepHeT - pecypcbl

www. hemi. wallst. ru (O6pa3zoBaTenbHbBIN CAalT AJI NIKOJIBHUKOB «XUMUS).
www. alhimikov. net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).

www. chem. msu. su (3nekTpoHHass OMOINOTEKA 1O XUMHH ).

www. enauki. ru (MHTepHeT-u3laHue s yuureneid «EcTrecTBeHHbIE HAYKU).
www. lseptember. ru (MeTogudeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHas «XUMUS B LIKOJIE).
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www. hij. ru (xypHan «XuMUs 1 KU3HBY).
www. chemistry-chemists. com (371€KTpOHHBII KypHaT «XUMUKUA U XUMHSD»)

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA30OBATEJIBLHOM
T CHATIIAHBI

KOHTpOJ'IB N OLCHKA PE3yJIbTaTOB 06y‘leHI/I5I OCYHICCTBIIACTCA MPEIIoaaBaTCJIEM B IIPOLIECCE

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

00y4aromuMuUCsT WHIAMBHIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMUA. Pe3ymbraThl 00y4deHHS

OMpCACIIA0T, YTO 06yqalonmecsl AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATL IO 3aBCPIHICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jiis popmupoBaHUS, KOHTPOJIS U OLICHKH PE3YyJIbTaTOB OCBOCHUS Y4YEOHOM IHCIUIUIMHBI
UCIIONIB3YETCSI CHCTEMa OIICHOYHBIX MEpPONPUATUHN, MPEICTABISIONas COO0NH KOMIUIEKC Y4eOHBIX
MEPONPUITHIA, COTIACOBAHHBIX C pe3yibTaTaMu 00yueHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (nmpenmetnsie pe3ynbTaTsl o quctuminie) u @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yuyeHus Tumst Oueﬂoqﬂf -
MepOonpuATHH
I | OcHoBHOEe conep:xaHue
1 Pa3nes 1. OcHOBBI Popmyanposars
0a30Bble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XMMHUH
1.1 |OK 01 CrpoeHue aToMOB CocraBnsars xumuueckue |1. Tect «Ctpoenne aToMoB
XUMHYECKHUX DJIEMEHTOB |(DOPMYIBI COSMHEHUN B |XUMUYECKUX PJIEMEHTOB U
Y IpUPOJa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOU CBI3N».
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKUX DJIEMEHTOB, |XUMHUYECKHUX (popmyI
WCXO/Is U3 BaJICHTHOCTH U |IBYXaTOMHBIX COSTUHEHUN
AIEKTPOOTPHUIIATEHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHUUN COEAUHEHUM 110
HOMEHKJIAType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOUN 1
MIPUKJIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIs
COCTaBJICHUS] XUMUYECKUX
(hopMyI IBYXaTOMHBIX
COEeIMHEHUH (OKCHUJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 |[OK 01 Ilepunonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmuma J[.U. XAMHAYECKHE DJICMEHTBI B |HEMETAINTHYECKHUE CBOMCTBA,
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpusTHI

Meupeneena

COOTBETCTBHUHM C UX
II0JIO)KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa

3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX 3JCKTPOHHBIM
CTPOCHUEM U TMOJI0KEHHUEM B
IIEpUONYECKON CUCTEME
XUMHUYECKHX djieMeHToB .M.
Meunneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTAaHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M TIEPUOIUUECKUM
N3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMCHTOB U HX
COEJIMHEHHI B COOTBETCTBUH C
nonoxenueM llepuognueckoi
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIEC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMUUECKHX
9JIEMEHTOB: «MeTanyeckue /
HeMeTaJlNIMYecKe CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C MX 3JEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
IIEPUOIUYECKON CHCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuid

KonrtpoabHnas padora
«CTpoeHue BenecTBa u
XMMHYECKHe peakunn»

2.1

OK 01
OK 04

THuel XUMHUYECKUX
peakuui

CocTraBisATh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3amaun Ha cocTaBiIeHHE
YPaBHEHUH PEAKLUN:

— COCIMHCHUS, 3aMCIICHHS,
pasnokeHus, 0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAaHOBHTEJIHHBIX PEaKIIUN C
HCIIOIL30BaHUEM METOIa
3JIEKTPOHHOTO OajaHca.

2. 3agaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMa
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THunbl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHi
ra3oB M0 U3BECTHOMY KOJIMUYECTBY
BELIECTBA, MAacCe WIH 00BEMY
OJIHOTO U3 Y4acTBYIOILUX B
peaKIu BELIECTB; PACUETHI
Macchl (00bEMa, KOTM4ecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DIIEKTPOIUTUYECKAS CocTtaBisiTh ypaBHEHUS 1. 3aganus HAa COCTaBJICHUE
JUCCOLIMAIMS M HOHHBIA |XUMHYECKUX PEaKIHU MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOT0 00OMeHa C peaKIuii C yaacTUeM KHUCIIOT,
y4acTUEM OCHOBAaHHH U COJIEH,
HEOpPraHUYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciegoBats crpoenue u|Konrpoabnas padora
CBOICTBA CBOIICTBA «CBOHCTBa HEOPraHHUYECKUX
HEOPraHH4YeCKUX HEOPraHU4eCKuX BeLIECTB»

BeLIECTB BeIeCTB
3.1 |OK 01 Knaccudukanus, Knaccudumnupopats 1. Tect «Homenknatypa u
IIK 1.3  |HOmeHKnaTypa u HEOpPraHUYECKHe Ha3BaHHUE HEOPTaHUUYECKUX
CTpOEHHE BELIECTBA B COOTBETCTBUU |BEIIECTB UCXOS U3 UX
HEOPraHUYECKUX C X CTPOEHUEM XUMHUYECKON (GOpMYJIIbI MU
BEIIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3ajaum Ha pacyeT MacCOBOM
104 (Macchl) XUMUYECKOTO
JJIeMeHTa (COeIMHEHMs) B
MOJIEKYJIe (CMeCcH).

3. [IpakTryeckue 3aJaHusl 1O
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTuyeckue 3aaHus Ha
OIIpEACIEHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BU/1a XUMHUECKOMH
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpusTHI

CBSI3M U TUIIA KPUCTAJUINYECKOM
peuieTku

3.2

OK 01
OK 02
IIK 1.3

DHU3HKO-XUMUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BCIICCTB

VcranaBauBarth
3aBUCUMOCTH (PH3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKHUX BEILIECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPUCTAJUTMYECKOU
peleTKu

1. Tect «Ocobennoctu
XUMHYECKHX CBOMCTB OKCHUIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3ajaHus Ha COCTaBJIECHUE
YpaBHEHUN XUMUYECKUX pPeaKIni
C Y4acCTUEM IIPOCTHIX U CIO0KHBIX
HEOPraHWYECKHUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJUIOB U
aM(}OTEpPHBIX ITEMEHTOB;
HEOPTraHWYECKUX KHUCIIOT,
OCHOBaHMHU M aM()OTEPHBIX
TUAPOKCHIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CIIOCOOBI OTYYEHHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3aaHusl Ha
CBOMCTBA U MOJIyYEHUE
HEOPTaHWYECKUX BEIIECTB
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OK 01
OK 02
OK 04

Unentuduxanms
HEOPTaHUUYECKUX
BEIIECTB

Hccnenosatb
KAQU4CCTBCHHBIC peaKIII/II/I
HeOpFaHI/IqGCKI/IX BCIICCTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJJaHHs IO COCTABJICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHUYECKUX BEIECTB,
WCTIONB3YEMBIX IS UX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarms

b

HCOPTaHUYCCKUX BCH_ICCTB’

Paspnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOMCTBA OPraHUYeCKHX
BeLIECTB

KonTpoasnas padora
«CTpoeHne U CBOMCTBA
OpPraHu4yecKHX BellecTB)
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpusTHI

4.1

OK 01
IIK 1.3

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYECKHE BELIECTBA B
COOTBETCTBHH C UX
CTPOEHUEM

1. 3amaHus Ha COCTaBJICHUE
Ha3BaHUW OPraHUYECKUX
COCIMHEHUH 110 TPUBUAILHON WIH
MEXKIYHAPOIHOM
CUCTEMATUYECKON HOMEHKJIIATYpE.
2. 3aiaHus Ha COCTaBIIEHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpPraHUYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocteimien GopmMyIbl
OpPraHMYECKON MOJIEKYJIbl, UCXO5
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.3

CBolicTBa OpraHUYECKUX
COCIMHEHU I

VYcraHaBiuBaTh
3aBUCUMOCTD (PU3HUKO-
XUMHUYECKHX CBOMCTB
OpPraHUYEeCKUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cOCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX PEaKIIUI
C y4acCTUEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA U
TE€HETUYECKOM CBS3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aa4uu Mo
YpaBHEHUSIM PEAKIINH C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas padoTa
“IIpeBpalieHus OPraHUYECKUX
BELIECTB IIPX HArpeBaHUU"

4.3

OK 01
OK 02
OK 04
IIK 1.3

Nnentuduxanus
OpPTraHUYECKUX BEIIECTB,
UX 3HAYCHUE U
MPUMEHEHHE B OBITOBOM
Y TIPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa

Uccnenosarts
KaueCTBEHHbBIE PEAKIINU
OpraHUYECKUX
COEJIMHEHHH OTIEIBHBIX
KJIaCCOB

1.IIpakTUKO-OpHEHTHUPOBAHHBIE
3a/laHus 110 COCTABIICHUIO
XUMHUYECKHUX PEAKIHUN C yJaCTHEM
OpPraHMYECKUX BEILECTB, B T.4.
HCIIOJIB3YEMBIX JJIS UX
UICHTU(PUKAIUHU B OBITY U
MIPOMBIIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxaiuss opraHn4ecKux
COEMHEHNH OTIENBHEBIX KIIACCOB™
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THunbl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI

5 Pasznea S. XapakTepu3zoBathb
Kunernyeckue u BJIHSIHHE PA3JINYHBIX
TepMOAMHAMHMYecKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaknui
XHMHYECKHX peakuui

5 |OK 01 CKopoCTh XMMHUECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE

OK 02 peakiuii. XMMUYECKOE |BJIMSHHUE KOHLICHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
paBHOBECHE pearupyromux BeUecTB U |aHaau3 pakTOpOB, BIUAIOUIMX HA
TeMIIepaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKOM
XUMHUYECKHUX peaKIuii peakuuu. [IpakTrko-
XapakTepus3oBaTh OpUEHTUPOBAHHBIE 3aJJaHUS HA
BIIMSTHUE U3MEHEHUS npUMeHeHre npuHuuna Jle-
KOHLEHTpauuu Beuiects, |lllaTenbe 11 HaX0XkACHUS
peaxkuuu cpeasl U HaIpaBJICHUS! CMEILEHUs
TEMIEPaTypbl HA paBHOBECHS] XUMUYECKON peaKuu
CMELIEHUE XUMUYECKOTO |M aHaiu3 (PaKTOPOB, BIMUSIOLINX
paBHOBECHS Ha CMEIlEHUEe XUMHUYECKOTO
paBHOBECHS

6 HccaenoBaTs HCTHHHEBIE

Pa3znen 6. PacTtBopnl PACTBOPBI C 3aJAHHBIMHA
XapaKTepUCTHKAMU
6.1 [OK 01 IlonsaTue o pactBopax  |Pasnuuyars HCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpPHI pacTBOpPOB.
2. [IpakTHKO-OpHUEHTUPOBAHHbIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
HCIIOb3yEMBbIE B OBITOBOM 1
IIPOU3BOJCTBEHHOM AESATEIbHOCTU
YeJI0BEKa
6.2 |[OK 01 Hccnenosanue croiictB |MccnenoBars (husnko- JlaGoparopHas paboTa
OK 04 pacTBOPOB XUMHUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
IIK 1.3 HUCTHUHHBIX pacTBOPOB

II | IIpodeccHoHAIBHO-OPHEHTHPOBAHHOE COAEPKAHHE (CONepPKAHME TPUKJIIATHOTO MOLYJIs1)

7 Pa3zpnen 7. OuenuBath nocJjeacTeus (3ammra Keiica (c yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil npodeccuoHaJIbHOM
NMPOU3BOACTBECHHOM NPOU3BOACTBECHHOM AesiTeJIbHOCTH)

AeSITeJIbHOCTH AeATeJIbHOCTH YeJIOBeKa
JeJ10BeKa ¢ MO3M LU

IKOJIOTHYEeCKOM
0€30IaCHOCTH
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THunbl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHi
OK 01 Xumus B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymyrieit
OK 02 IIPOU3BOJICTBEHHON OBITOBOM 1 npogeccuoHaTbHON
OK 04 JIeATETLHOCTH Y€JIOBEKa |IPOU3BOJICTBEHHON JeSATETLHOCTH)
OK 07 NesATEeILHOCTH YelioBeKa ¢ |Bo3MoXkHbIE TEMBI KEHCOB:
IIK 1.3 no3unuii skosornueckon | 1. Ilorennenue kiumara u

0€e30I1acCHOCTH

BBICBOOOXKIEHHE TAa30BBIX
THUAPATOB CO JIHA OKEaHa.

2. byayiue matepuaisl 114 aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBble matepuanbl it
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB

Jluunocmmuowie pes3yibmantbl

I(pumepuu OUECHKU

Memoowt ouenku

JIP1-12;
JIP 19, JIP 20

JIP 27, JIP 29, JIP 30

1. ITouck u U3BICYECHHE
HY)KHOH MH(OPMAIUH 10
3aJJaHHOU TEME B
aIaITUPOBAHHBIX
HMCTOYHHMKAX PA3JTMYHOTO
THIIA

2. YMeHune co3HaTelIbHO
OpPTaHHU30BBIBATH CBOIO
M03HABATEIbHYIO
JIEATENHHOCTD

3. YMeHue npaBuibHO
W3BJICKATh U IPUMECHSTH
HYKHYIO HHPOPMAIUIO

1. UnTepnperanus
pe3ynbTaTOB HAOJIOICHUI 32
NEeSATEIbHOCTBIO
o0yuJaromerocs: B mporecce
OCBOEHUS 00pa30BaATENBHOM
MIPOTrpaMMBI.

2. CtapToBasi AIMarHOCTHKA
MOATOTOBKH 00YYAIOIIUXCS IO
HIKOJIBHOMY KypCy
aHTIIANCKOTO SA3BIKA;
BBISIBIICHUE MOTUBALINH K
M3Y4YEHHIO HOBOTO MaTepHaia.
3. Texymuii KOHTPOJIb B
dbopwme:

- 3aIIUTHI IPAKTUYECKHUX
3aHATHIL,

- KOHTPOJBHBIX paboT MO
TE€MaM pa3/ieJoB TUCIUIUINHBI;
- TECTUPOBAHUS;

- ToMalHed paboThl;

- OTY€Ta M0 MPOJAEIaHHON
BHEAYJUTOPHON
CaMOCTOSITeNIbHON paboTe
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