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Pabouas nporpamMma y4ebHoM ANCLUMMIMHBI pa3paboTaHa Ha OCHOBE

- ®enepasbHOrO rocylapCTBEHHOTO 00pa30BaTeJbHOr0 CTaHAapTa (Jajee -
®I'0C) no cnenuasbHOCTH CpeJHEro NnpodeccUMoHaJbHOr0 06pa3oBaHUs (Jasiee -
CII0) 15.01.05 Cpapwuk (py4yHOM ¥  YaCTUYHOM MEXaHU3UPOBAHHOM
CBAapKM)HAIJIaBKHU), YTBEPXAEHHOTO MpPUKAa30M MunHo6pHayku Poccurickon
®enepanuu ot 15.11.2023 Ne863 (3apeructpupoBaHHbIM B MuHwoctuinuu Poccuun
15.12.2023 Ne76433);

- ®denepasIbHOTO TOCYAAPCTBEHHOI0 060pa30BaTEJNbHOTO CTaHJapTa CpeaHero
o611ero oopa3oBaHus, yTBEPKJEHHOTO0 NPUKa30M MUHUCTEPCTBOM 00pa30BaHUSA U
Hayku Poccuiickon ®epepanuu ot 12 masa 2019 r. Ne 413 (B pemakuuu ot 27
nekabps 2023 r.);

- QepepasbHOM  00pa3oBaTeJbHOM NpPOrpaMMbl  CpeflHErO0  0O6LIero
06pa3oBaHus, yTBEPXAeHHOHU NpruKa3zoM MunnpocBenieHusa Poccuu ot 18.05.2023 r.
Ne371(pen.ot 19.03.2024), 3apeructpupoBaHHoro B MuHwocte Poccun 12.07.2023
Ne72428)

- IlpumepHol pabodeill mnporpaMMbl 00611e00pa30BaTEJbHON Yy4eOHOU
JUCUUILINHBI «XUMUSA» AJis1 TpoPeCcCUOHATbHbIX 006pa3oBaTe/ibHbIX OpraHU3alvi,
yTBepkJeHHOoU COBETOM IO OLlEHKe COJEepKaHUsl U KayecTBa NPUMEPHbIX paboyux
nporpaMM o61e06pa30BaTebHOrO U COJAAJIbHO-T'YMaHUTAPHOI0 IUKJIOB CPEJHETO
npodeccruoHanbHoro obpaszoBanus PIrbOy JAIIO UPIIO Ilpotokoa Ne6 ot «18»
anpessa 2025r.

06cyx/eHa 1 0JJ00peHa Ha 3acelaHUY TpeMeTHO- PaspaboTg/ia Jiperno/ijaBaTesb:
[UKJI0BOM KOMUCCUH 0011le06pa30BaTeNbHbIX

J.P.daccaxoBa
JUCIUIIIAH

[IpoTokosn Nel
«29» aBrycrta 2025 .

[Ipencenareus [ILK @ H.C.

[TopriBaeBa
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI « XUMUSI»

1.1. MecTO0 AUCHUIUVIMHBI B CTPYKType OCHOBHOW mpodeccHoHAILHOM
o0pa3oBaTeIbHOM MPOrPaMMBbI

OO61eo0pazoBaTesbHas AUCHUILUIMHA « XUMUSD» U3ydaeTcsi Ha 0a30BOM ypOBHE B
oO1reo0pa3oBaTeIbHOM IMKJIE Y4YEOHOro TIUIaHAa OCHOBHOM MpodecCHOHANIbHOU
oOpazoBarenpHOMl  mporpammbel  15.01.05  Cpapmmk  (pydyHOH ©  YacTHUYHO
MEXaHU3UPOBAHHOM CBAPKU (HAIJIaBKH).

1.2. Hesun v IJIaHUPYeMble Pe3yJIbTAaThl 0CBOECHHS I CIMIIJIMHbBI

1.2.1. lleau 1 3aa1a4u AUCHUTLTHHBI

dopMHUpOBaHUE y CTYACHTOB MPEACTABICHUS O XUMHYECKOM COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpPA KaK OCHOBBI MPUHSTUS PEIICHUN B )KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO NTOBEJCHUS B IPUPOJIHOM CpeEE.

3amavu IUCHUNIIMHBI:

1) chopMupoBaTh IMOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUCCKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJOCTHOM HAyYHOU KapTUHBI MHpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (DOPMYJIBI HEOPraHUYECKHMX M OPTaHHMYSCKUX
BEILIECTB, YPABHEHUSI XUMUUYECKUX PEaKIHil, OOBSICHSATHh UX CMBIC], HHTEPIIPETUPOBAThH
pEe3yAbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  TPOBEACHHUS  MPOCTCHIINX  XMUMHUYECKHX
DKCIIEPUMEHTAJILHBIX ~ UCCJIENOBAHMM €  COOJIIOJIGHHEM TMpaBWi  0E30MacHOro
oOpaIieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BHTh YMEHHUS HCIOJL30BaTh WH(OPMAIMI0O XUMHYECKOTO XapakTepa H3
Pa3JIMYHBIX UICTOYHUKOB;

5) copmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCICACTBHS CBOCH JIEATEIBHOCTH U
XUMHUYECKUX TTPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MPOLIECCOB;

6) chopmupoBaTh MOHUMAaHKWE 3HAYMMOCTH JOCTIIKCHHH XMMHUYECKOW HAyKH H
TEXHOJIOTHI JJIsl pa3BUTHUS COITMATBHON 1 TIPOU3BOJICTBEHHOM cep.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOEHUs 00111e00pa3oBaTe/IbHOM TucUMILINHBI B cooTBeTcTBUH ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koa n IInanupyemsle pe3yJibTaThl 0CBOCHHUS TUCHUILIMHBI
HANMEHOBAHU
e

(popmupyembix Oomme JAucuuniauHapHblie

KOMIIeTeHIIN I

OK 01. B yacTu TPy10BOr0 BOCIIUTAHMS: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHUH, KOTOpas  BKJIIOYAEeT:

Bri6upats - TOTOBHOCTb K TpPYyLY, OCO3HAHHME LIEHHOCTH | OCHOBOINOJArarwlue MOHATHS (XUMUYECKUI 3JIEMEHT, aTOM, JJIEKTpOHHAas

CIOCOObI MacTepcTBa, TPYA0I00HE; oboJyiouka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHys 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESITENBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas

npodeccroHan | TEXHOJIOIMYECKON U COLMAIbHON HAlpaBIEHHOCTH, | CBA3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEPOAHBIM CKeJerT,

bHOU CMOCOOHOCTh ~MHUIMMPOBATH, IUIAHUPOBATh W | QYHKIMOHANBHAS TPYIINa, PaguKal, H30MEpHs, U30MEPhl, TOMOJIOTUYECKHUNA

JESITEIbHOCTH | CAMOCTOSITENBHO BBIIOIHATH TAKyI0 AE€ATEIbHOCTD; | Psid, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOJA- U a30TCOAEPKAIINE COETUHEHMS,

IIPUMEHHUTEBH | - WHTEpeC K pa3IMYHBIM chepam | OMOIOrMYECKH aKTHUBHbBIE BelleCTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3IM4HBIM | IPOQeCcCHOHATBHOMN eATETbHOCTH, MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHne  YHUBEPCAJbHBIMH  YYeOHBIMH | KPUCTAJUIMUECKAsl DPEIIETKA, TUIMbl XUMUYECKUX pPEaKUHi (OKUCIUTEIbHO-
NMO3HABATEJbHBIMHU AeHCTBUAMM: BOCCTAHOBUTEINIbHBIE, IK30-U SHIOTEPMHUECKUE, PEAKIIMY HOHHOTO OOMEHa),
a) 0a30Bble JIOTHYECKHUE AefiCTBUSL: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs! AUCCOLUAIINS,
- CaMOCTOSITEIILHO (dbopmynrpoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON PEAaKIIMH, XUMHUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | paBHOBECHE), TEOPUHM U 3aKOHbl (TEOpHsl XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; oprannueckux BeniectB A.M. byriepoBa, Teopusi 3JIE€KTPOIUTUYECKON

- YCTaHaBJ'II/IBaTB CYIHGCTBGHHBIﬁ HpI/I?;HaK NI
OCHOBaHUS [JIsl CpaBHEHUS, KIAacCUPUKALUU H
0000IIEeHMST;

- ONpeneisaTh IeNU JeATEIbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBJISATH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPPEKTHBBl B  JI€ATEIBHOCTH,
OIICHUBATh COOTBETCTBHE pE3YJIBTATOB IIEIISAM,

3aJaBaTb

qyccounanuu, nepuoauyeckuil 3akon .M. MeHneneeBa, 3aKOH COXpaHEHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (HaKTOIOTHUECKUE
CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U O€30MaCHOM HCIIOIh30BAHUH
BOXHEHIINX HEOPTaHWYECKUX U OPraHWdYecKHX BEIIeCTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKA,

- YMEThb BBISBIIATH XapakTE€pHbIE MPU3HAKK U B3aUMOCBSI3b H3yYEHHBIX
HOHﬂTHfI, HpI/IMeHHTB COOTBCTCTBYIOHII/IC IIOHATUS HpI/I OIINCaHun CTpOGHI/ISI nu
CBOMCTB HEOPraHMYECKMX U OPraHMYECKUX BEIIECTB M MX MPEBpALICHUN;
BBISIBJIIATE  B3aMMOCBS3b  XUMHYSCKHX  3HAHUW C  IOHATUIMH U




OLICHUBATh PUCKH IIOCIEACTBUM JECATEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJIEHUE IPU PELICHUH
AKHU3HEHHBIX Mpo0sIeM

0) 6a3zoBbIe McciIe0BaTeIbCKHe AeliCTBHA:

- BJIQJIETh HaBbIKAMM Yy4eOHO-HCCIIE10BaTEIbCKON
u IPOEKTHOI JIESITEIIbHOCTH, HaBbIKaMU
paspelnieHus npoosem;

- BBUBIATh IPUYMHHO-CJIEJICTBEHHBIE CBSA3M MU
aKTyallM3UpOBaTh 3a7ady, BbIABUIATh TUIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHTbI IS
JIOKa3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh
IapaMeTpsl U KPUTEPUU PELICHMUS;

- QHAJIU3MPOBATh IIOJIyYEHHBIE B XOJ€ PELICHMS
3a/laud pe3yNbTaThl, KPUTUYECKU OLIEHUBATh WX
JOCTOBEPHOCTb, IPOrHO3MPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEJIbHYIO U
MIPaKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH;

- yMETb HHTEIPUPOBaTh 3HAaHUSA U3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBJIBUIaTb  HOBBIE  HJIEW,
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELICHMUS;
- CIOCOOHOCTh  MX  HCIOJBb30BaHUA B
ITIO3HABATEJIBHON U COLMAJIbHOM IPAKTUKE

npeajiararb

MIpe/ICTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;
- yMETh UCIIOJIb30BaTh HAUMEHOBAHUS  XUMHYECKUX  COCIUHEHUU
MEXIYHApOAHOTO COI03a TEOPETHYECKOW U TNPUKIATHOW XUMHH U
TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEILIECTB (ITUJICH, alleTUJICH, TJIMLIEPHUH,
¢denon, Qopmanbaerus, YyKCycHas KHUCIOTa, T[JIMIMH, YrapHbIi ras,
YIIEKHUCIIBIN ra3, aMMHaK, ramieHas U3BeCThb, HEraiieHas U3BECThb, TUThEBAs
colla U JPYTUX), COCTaBIATh (OPMYJSbl HEOPTaHMUECKUX U OPraHHUYECKUX
BEIIECTB, YPAaBHCHHS XHUMHUYCCKUX pEaKIUd, OOBICHATH WX CMBICT;
MOATBEPKIaTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aMUCAMU YPAaBHEHHN XUMHUYECKUX
peaKkiui;

- YMETh YCTAaHABJIMBATh MPUHAJJIC)KHOCTh H3YUYCHHBIX HEOPTraHUYECKUX H
OpPraHMYECKUX BEIIECTB K OMpPENIEICHHBIM KjaccaM U TPYIIaM COeIWHEHUH,
XapakTEepU30BaTh MX COCTaB M BAXKHEWINNE CBOWCTBA; OMPENETSATH BHUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, MOHHAs, METaJUIMuecKas, BOJAOPOHAs),
THUIIBI KPUCTAJUTMYECKUX PEIIETOK BEMIECTB; KIAaCCU(PUIIUPOBATH XUMUUYECKHE
peaxkuuu;

- chopmupoBaTh TpPENCTABICHUS: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHUpPA, POJM XUMHH B TO3HAHUMU SIBJICHUN
npuposibl, B (GOPMHPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh MPOBOJUTH PACUEThl MO XUMUYECKUM (OpMyslIaM U ypaBHEHUSIM
XUMHYECKUX  peakuud ¢  UCHOJIb30BaHUEM  (DHU3MYECKHX  BEIWYHH,
XapaKTEePU3YIONIUX BEIIECTBA ¢ KOJUYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CHUCTEMHBIE XUMUYECKHE 3HAHUS IS TPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM

OK 02.
Hcmons3oBaTh
COBPEMEHHBIE
cpencTBa

B o0s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOopMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKM U OOLIECTBEHHOW TMPaKTHKH,

- yYMETb IUIAaHUPOBAaTb M  BBIIOJHATH XMUMHMUYECKHH  DKCHEPUMEHT
(mpeBpallleHUsT OpPraHMYECKUX BELIECTB MpU HarpeBaHUM, IOJy4yeHHUE
STWIEHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUU HA aJIbACTUBI,
KpaxMaJsl, YKCYCHYIO KHCJOTY; JeHaTypauus O€lKOB IpU HarpeBaHuH,




IIOUCKa,
aHanmu3a u
UHTEpIIpEeTaluu
uHpOpMaLIUU U
UH()OPMAIMOHH
b€ TEXHOJIOTHH
JUIs
BBITTOJTHEHUS
3a1a4
npodeccroHa
BHOU
JeATEbHOCTH

OCHOBAaHHOT'O Ha Jiaore KyJIbTYD,
CHOCOOCTBYIOUIETO OCO3HAHHIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOMN
KYyJbTYpbl KaK CpPEICTBA B3aMMOJCHCTBHS MEKIY
JIFOJIbMU U ITO3HAHUS MUPA;

- OCO3HAaHME LICHHOCTH HAY4YHOW JEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBIISITh  TMPOCKTHYIO U
HCCIIEIOBATENBCKYIO JeSITeTbHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

OBiiaieHne  yHUBepPCAJIbHBIMH Y4eOHBbIMH

NMO3HABATEJIbHBIMH JelCTBUSIMU:

B) padora ¢ undopmanuei:

- BJIaJIETh HAaBBIKAMU MOJIY4YEHUS MH(OPMALUU U3
HUCTOYHHUKOB  DPa3HbIX THUIIOB, CaMOCTOSITEIIbHO
OCYILECTBIATH MOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEpHpETaNI0 HHPOPMALIUU Pa3IMYHBIX BUIOB U
(dhopm npeacTaBIeHuUs;

- Cco3/1aBaTh TEKCThl B pa3IUYHBIX (Qopmarax ¢
y4eTOM Ha3HaueHHs HHGOpMALUM U LEIeBOH
ayqUTOpUH, BbIOMpas  ONTUMAIbHYIO  (QopMy
MIpe/ICTaBICHMS U BU3YyallM3alluy;

- OLICHHWBaThb  JOCTOBEPHOCTD,

UHpOpMAIMK, €€ COOTBETCTBUE
MOpaIbHO-ITHUECKUM HOpMaM;

- UCMOJIb30BaTh CpeiCTBAa HH(MOPMAIMOHHBIX U

JICTUTUMHOCTD
MpaBOBbBIM U

KOMMYHUKAI[UOHHBIX ~TEXHOJOTMH B PEIICHUU
KOIrHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX nu
OpPraHM3allMOHHBIX  337a4  C  COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0E€30MaCHOCTH,
TUTHUEHBI, pPeCcypcocOepekeHusi, TMpPaBOBBIX U
THUYECKMX  HOPM, HOpPM  HH(OPMAIIMOHHOM
0e30IacHOCTH;

- BJIaACTh HABbIKAMU PACIIO3HABAHUA U 3allIUTHI

LBETHBIE peakUud OENKOB; MPOBOAUTh pEaKIUH HOHHOIO OOMeHa,
OTIpEeCIISATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbIE peaklUU Ha cynbdart-,
kapOoHAaT- M XJOPHJI-aHUOHBI, HA  KaTHOH  aMMOHMS;,  pelaTh
JKCIepUMEHTANIbHbIE 3afaun 1o TemMaMm "Meramisl" u "Hemeramnsl") B
COOTBETCTBUHM C TMPABUJIAMH TEXHUKHA OE30MaCHOCTH TpU OOpaIIeHUu C
BEIIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAHUEM; IMPEACTABIATh PE3YIbTAThI
XUMHYECKOTO YKCIIEPUMEHTa B (pOpME 3aITUCH YPaBHEHHI COOTBETCTBYIOIIMX
peakiuii 1 GopMyIupoBaTh BEIBOIBI HA OCHOBE ATUX PE3YJIbTATOB;

- YMETb aHAIU3UPOBATH XUMUYECKYIO HH(DOPMALIHIO, TOTY4aEeMYIO U3 Pa3HbIX
HMCTOYHUKOB (CPEAICTB MAaCCOBOM HH(pOpMAIUH, ceTh IHTepHET U Apyrue);

- BIQJETh OCHOBHBIMH METOJaMU HAayyHOIO IIO3HAHUS BELIECTB U
XUMHMYECKMX  SIBJIGHUH  (HAOMoAeHHWEe,  U3MEpEeHHe,  SKCIEPUMEHT,
MO/JIETTMIPOBaHUE);

- YyMETh NPOBOJUTH PACUETHl 1O XUMHUYECKUM (GOpPMYJIaM U YpaBHEHUSIM
XAMUYECKUX  PEAKIMid C  HUCIOJNb30BaHUEM  (PU3MUYECKUX  BEIHYMH,
XapaKTepU3yIOIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 00beMa
(HopMasnbHBIE  YCJIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; MCIIOJIb30BATh

CUCTCMHBIC XWUMHWYCCKUC 3HAHUA JIA HPUHATHUA pemeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMEHCHHUEM




nHpopManuu, "HPOPMAITMOHHOHN O€30MTaCHOCTH
JTUYHOCTH;

OK 04.
OddexTuBHO
B3aNMOENCTBO
BaTh U
paboTath B
KOJUJIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATENIbHOCTU U CaMOOIIPE/IEIICHUIO;
-OBJIJICHHE HaBbIKaMU yuebHo-
HCCIIEIOBATENILCKOW, IMPOEKTHOM M COLMAJIBHOU
NESITENIbHOCTH;

OBanagenne YHHUBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU 1eICTBUSIMH

0) cOBMeCTHas 1eATEeJIbHOCTD:

- TOHHMMAaTh M UCHOJb30BaTh IPEUMYILIECTBA
KOMaHJHOW ¥ MHIAUBUAYAIbHON paboThI;

- NPUHUMATh LEIU COBMECTHOM JAESATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEHUCTBUS TIO
€c JIOCTWIKEHHUIO: COCTaBIATH IUIAH JICHCTBHIA,
pacnpenensaTh pojid C y4€TOM MHEHHI YYaCTHUKOB
00CyX/1aTh pe3ybTaThl COBMECTHON PaOOTHI;

- KOOpOWHHPOBATH U BBINOJHATH pPabOTy B
YCIIOBUSX peanbHOTO, BUPTYaJILHOTO 51
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBJATH IIO3UTHUBHOE CTPATErHYECKOE

MOBEJICHUE B PA3IUYHBIX CHUTYalUAX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHne, ObITh NHUITUATHBHBIM
OBiaieHne yHUBEPCAIbHBIMH PeryJIITUBHBIMH
ACHCTBUAMMU:

') MPUHSTHE ce0sl M APYTUX JIIOIEi:

- MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JFOICH
MIPU aHAJIU3€E PE3yIbTAaTOB JAEATEIbHOCTH;

- IPU3HABATH CBOE MPABO M MPaBO APYTUX JOJEH
Ha OIIMOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MU C
MO3UIUH JIPYTOro YeJIOBEKa;

- yMeTb IUIAHUPOBAaTh U  BBIIOJHATh  XUMHUYECKMH  SKCIEPUMEHT
(mpeBpallleHHusl OpPraHUYECKMX BELIECTB IIPM HArpeBaHUM, IOJy4eHUE
TWJICHA U U3y4YEHUE €ro CBOMCTB, KAUECTBEHHbIC PEAKI[MM Ha aJibJETrUpbl,
KpaxMal, YKCYCHYIO KHCJOTY; JAeHaTypauusi OelKOB TpH HarpeBaHUH,
LBETHbIE pEaKUUH OCNKOB; MPOBOJUTH PpEAKIUH HOHHOIO OOMeEHa,
OIIpeNIeNIATh CPEAY BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyibdar-,
kapOoHaT- M XJOpPUI-aHWOHbI, = HAa  KaTMOH  AaMMOHMS;  pellaTb
JKCIIEpUMEHTabHbIe 33hauu 1o Temam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUM C HpPaBUIAMU TEXHUKM O€30HACHOCTH HpU OOpaLIEHUU C
BELIECTBAMH U J1a0OpaTOPHBIM 0OOPYAOBAHUEM; IPENCTABIATh PE3YJIbTAThI
XHUMHAYECKOTO KCTIEPIMEHTA B (JOPME 3aIHUCH YPABHEHUH COOTBETCTBYIOIIMX
peakiuii ¥ GopMyaupoBaTh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB
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OK 07.

B 00J1acTH DK0JIOrH4eCcKOro BOCIIMTAHUS:

- C(l)OpMI/IpOBaTI) MMpCaACTaBJICHUSA: (6] XHUMHAYECKOM COCT&BJ’I?IIOI.HCIZ

ConeiictBoBaTh | - COPMHPOBAHHOCTb HKOJOTHYECKOM KyJIbTYpbI, | €CTECTBEHHOHAyYHOM KapTHHBI MHUpPA, POJIM XUMHUHU B IO3HAHUM SIBJICHUI
COXPaHECHHIO [IOHMMaHHE BIIMAHUS COLMATbHO-3KOHOMUYECKUX | IPUPOJBI, B (OPMUPOBAHMU MBIIUIEHUS M KYyJbTYpbl JIMYHOCTH, €€
OKpYXKaroueun NPOLIECCOB ~ HAa  COCTOSHHE  NPUPOAHOW M | GYHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOMN JUTS PEHICHUS IPAKTUIECKUX
Cpensl, COIIMAJBHOM  CpeAbl, OCO3HaHHE TJ00ATBHOTO | 33/1a4 M SKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 370POBBIO H
pecypcocOepex | XxapakTepa SKOJIOTHYECKUX MTPoOeM; IIPUPOJHOM CPELE;

€HHUIO, - IUIAHUPOBAHHWE U OCYILIECTBJICHUE NEHCTBUH B | - yMETh COOJIIOJATh MpaBHiIa SKOJIOTMYECKH LIE€JIECO00pa3HOro MOBEICHUS B
IIPUMEHSITh OKpY)KaloIlllel cpelie Ha OCHOBE 3HAHUS LeJel | ObITy U TPYAOBOM AESITEIBbHOCTH B LIEISAX COXPAHEHMsI CBOErO 3/10pOBbS U
3HaHUsA 00 YCTOMYMBOIO Pa3BUTHS YEI0BEUYECTBA,; OKpY’KaloIllel IPUPOJHOM Cpenbl; YYUTHIBATh ONACHOCTb BO3JEHCTBUS HA
WU3MEHEHUH aKTUBHOE HEIPHUATUE JIECHCTBUM, MPHUHOCAIIMX | )KMBBIE OPraHU3Mbl OIPEICIICHHBIX BEIIECTB, IIOHUMAs CMBICI I0Ka3aTels
KJINMAaTa, BpEJl OKPYXAIOILIEH Cpee; MpeIeIbHON JOMYCTUMON KOHIEHTPALIMU

IIPUHLIMIIBI - yYMEHHE [pPOrHO3UPOBaTh HEOJIArONpPUATHBIC

OepexIIBOro 9KOJIOTMYECKHE IIOCIEACTBUS IPEAIPUHUMAECMBIX

IIPOU3BOJICTBA, | ACUCTBUM, IPEIOTBPAILATH UX;

3¢ deKTUBHO - pacmpenue OIbITA JIEATENbHOCTH

JEHCTBOBATh B | DKOJIOTMYECKOM HAIIPABIIEHHOCTH;

IlpC3B]EwILIaI\/’IHI:IX - OBJIaACHHUC HaBbIKaMH y‘le6H0-HCCH€Z{OBaT€JILCKOI>'I,

CUTyaIsax MIPOEKTHOM U COLUATBHON AeSITEIbHOCTH;

IK 2.1. B yacTu TPy10BOro BOCIIMTAHUA: - YMETb BBIABIIATH XapaKTEPHBIEC IPU3HAKU U B3aUMOCBS3b U3yUYECHHBIX
BeImonsaATs - TOTOBHOCTb K Tpydy, OCO3HAHHME IEHHOCTH | IIOHATUN, IPUMEHATH COOTBETCTBYIOIINE TOHATHUS IIPU ONIMCAHUU CTPOEHUS U
pPYy4YHYIO MacTepcTBa, TPYI0II00UE; CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUN;
ZIyTOBYIO - TOTOBHOCTb K  aKTMBHOM  JE€ATEIBHOCTH | BBIABIIATH B3AMMOCBS3b XUMUUECKUX 3HAHUH C IIOHATUAMU U

CBapKy TEXHOJIOTMYECKOM ¥ COLIMAIIBHON HAIIPaBICHHOCTH, | IIPEICTABICHUSAMU IPYTUX €CTECTBEHHOHAYUYHBIX IPEIMETOB;

pa3IMYHBIX CMOCOOHOCTh ~MHUIMMPOBATH, IUJIAHUPOBATH MU | - YMETh NPOBOAMTH PACYEThl MO XUMHUYECKUM (GopMylIaM U ypaBHEHUSM
JeTaneu u3 CaMOCTOSITENIbHO BBITIOJHSATh TAKYIO JEATENIbHOCTD; | XMMUYECKUX  peakuil ¢  HCIONb30BaHMEM  (U3MYECKHUX  BEJIUYUH,
YIJIEPOUCTBIX | - HHTEPEC K pa3IMyHbIM chepam XapaKTepU3YIOIUX BEIIEeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
" npodeccnoHanbHOM 1eITeIbHOCTH. (HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOJIb30BaTh
KOHCTPYKUMOH | OBjajeHHe  YHHUBEPCAJbHBIMH  YYeOHbIMM | CUCTEMHbBIE XUMHUYECKHE 3HAHMS Ul IPUHATHSA PELICHUH B KOHKPETHBIX
HBIX CTAJIEH BO | MO3HABaTeJIbHBIMM JeHCTBUSIMU: YKU3HEHHBIX CUTYALUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM

BCEX a) 0a30Bble JOrHYecKHe JeHCTBUA.

IIPOCTPAHCTBEH | - CaMOCTOSITEIIBHO (dhopmynupoBarthb u

HBIX aKTyaJIM3upoBaTh MpoOIeMy, paccMaTpuBaTh €€

MIOJIOKCHUAX BCECTOPOHHE;
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CBApHOT'O 1IBA.

- yCTaHaBJIMBATh CYIIECTBCHHBIH NPHU3HAK HJIH
OCHOBaHUS ISl CpaBHEHUS, KIACCUPUKALUU H
00001IEeHMS;

- ONpenensaTh LeNu JeATeTbHOCTH, 3aJ]1aBaTh
rapamMeTpbl U KpUTEPUHU UX TOCTHKCHUS;

- BBIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUs B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B  J€ATEIHHOCTD,
OLICHUBATh COOTBETCTBHE PE3yJbTAaTOB LEJSIM,
OIICHUBATh PUCKHU MOCJIEICTBHUI 1€ITEIbHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPU PEIICHUH
KU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCJIeI0BaTEILCKUE TelCTBHS:

- BIAJCTh HABBIKAMHU Y4EOHO-HCCIIEI0BATEIbCKOMN
u MIPOCKTHOM JIeSITCIIbHOCTH, HaBbIKAMH
paspernieHus mpooem;

- BBIBJIATH MPUYMHHO-CIEACTBEHHBIE CBS3HM U
aKTyaJIM3UpOBATh 3a/1auy, BBIIBUTATh THIIOTE3Y €€
penieHus, HaXOJUTh apryMeHTHI JUISt
JIOKa3aTelIibCcTBa CBOMX YTBEP)KICHHH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

- aHaJU3MPOBATh TOJIYYCHHBIC B XOJE PEHICHUS
3a/lauyd  pe3ynbTaThl, KPUTHYECKU OLIEHMBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh TIEPEHOCUTDh 3HAHHUS B MO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JaCTH KU3HEIEATEIILHOCTH,

- yMEeTh UHTETPUPOBATH 3HAHUSA W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIIBHTaTh  HOBBIE  HWJEH, NpenIararhb
OpUTHHAJIbHBIE OJX0/IbI U PEIICHUS;

- CHOCOOHOCTh WX HCIOJB30BaHHS B
II03HABATEJILHOW U COLMATIbHOM IIPAKTUKE




2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBHON

JUCHUIIJINHBI «XUMMUWS»

2.1. O0beM QTUCHUIIMHBI M BU/IbI y4eOHOii padoThI
Bup yueOHoit padboTsl O0bem B yacax
O0bem 00pa3oBaTe/IbHOM MPOrPaMMbl JUCHMILIHHBI 108
MaxkcumaJjibHblii 00beM ayIMTOPHOI HATPY3KH 72
B T.4
OcHoOBHOE coepkaHue 64
BT. U..
TEOpeTHIECKOe 00yUeHHE 32
MPAKTUYECKUE 3aHATUSA 22
1a00paTOpHbIE 3aHATHS 10
IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE COlepPKaHUeE (COAepKaHue 6
NMPUKJIAJTHOT0 MOYJIAA)
BT. U..
TEOpeTu4YecKoe ooyueHue 2
IIPAKTUYECKHUE 3aHATUI 4
CamocTosTenbpHas pabora 36
IIpomexyTounas atrectanus (audQepeHInpoBaHHBIN 3a4eT) 2
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2.2. TemaTu4eckuii IVIaH U coJep:KaHUe TUCHUIIMHBI

DopmupyeMsl
HaumeHnoBanue Conep:xanue yueOHOro Mmarepuajia (0CHOBHOE U IPO¢ecCHOHAIBHO-OPHEHTHPOBAHHOE), 06
. beM 4acoB e
pa3/1es10B U TeM JIabopaToOpHbIe U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOI MOAYJIb
KOMIIeTeHIHH
1 2 3 4

OcHoOBHOe coepkaHue 64
Pazjen 1. OcHOBBI cTPOEHMS BelllecTBA 6
Tema 1.1. OcHoBHOe coiep:kaHue 4 OK 01
Crtpoenue
ATOMOB Teopernyeckoe o0y4yenne 2
XUMHYECKUX N N
SIIEMEHTOR I CoBpemeHHast MoJielb CTpoeHusi aromMa. CHUMBOJIMYECKHM S3bIK XUMUU. XHUMUYECKUH SJIEMEHT.
HpUpoIa DnekTpoHHas KoHQurypamus aroma. Kraccudpukanuss XMMHYECKHX JJIEMEHTOB (s-, p-, d-
XMITICCKOi AJIEMEHTHI). BalleHTHbBIE 3JIEKTPOHBI. BaJICHTH?CTB. ONEKTpOHHAs MPUPOJA XUMHUYECKOU CBS3H. 2
CBSI3M DIEeKTPOOTPUIIATETILHOCTh. BUABI XMMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs, MeETaJUTUYecKas,

BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa30BaHUs

IIpakTH4eckue 3aHATHSA 2

Pemenne 3ajaHuii Ha HCHOJB30BAHHME XMUMHMYECKOW CHMBOJMKM W Ha3BaHUH COEJUHEHUH IO

HOMEHKJIATYpe MEXITYHApPOJIHOTO COI03a TEOPETHUYECKOW M TMPHUKIATHOW XWMHU M TPUBHAIBHBIX

Ha3BaHUU JUII COCTaBJICHUS XUMHMYECKUX (OPMYNI JIByXaTOMHBIX COCJMHEHHH (OKCHIIOB,

Cyb(QHIOB, THAPUIOB U T.I1.) U JPYTUX HEOPTaHMUECKUX COCIMHEHUH OT/IEIBbHBIX KJIACCOB. 2

[lpakTuyeckue 3alaHUsl Ha YCTAHOBJIEHHE CBS3M MEXIY CTPOCHHEM AaTOMOB XHMHUYECKHX

HJIEMEHTOB U NEPUOUUYECKUM MU3MEHEHHUEM CBOMCTB XMMHUYECKUX IJIEMEHTOB M UX COCJUHEHUI B

COOTBETCTBUH C IoJIokeHNeM [leprnoguueckoii CuCTeMBI.
Tema 1.2. OcHoBHOe coiep:kaHue 2 OK 01
[Tepuonnueckuit OK 02

IIpakTHyeckne 3aHATHS 2
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3aKOH U Talymma

JINSH

Meunneneena

Ilepuoanueckas cucrema xuMuueckux 3neMeHToB J[.M. Menaeneesa. ®U3nuecKuid CMbICI
ITepuonnueckoro 3akona J[.1. MenzaeneeBa. 3akOHOMEPHOCTHU U3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB, 00Pa3yEeMBbIX UMH IPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKECHUEM
XUMHYECcKoro 3yeMenTa B [lepronnueckoit cucreme. MupoBO33peHYECKOE U HAyYHOE 3HAUEHHUE
[lepuonnueckoro 3akona .M. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX IJIEMEHTOB.

Pemnienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUM Ha XapaKTepU3aIUI0 XUMUYECKUX
3J1eMEHTOB «MeTauTnYecKre / HeMeTaUTMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCTh
XUMHUYECKHUX HJIEMEHTOB B COOTBETCTBHUH C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIO0KEHUEM B
MepUONYECKON cucTeMe XumMudeckux snemeHToB JI.1. MenneneeBa»

CamocrosiTeibHasi padoTa. DIeKTpOHHAsA KOH(Urypalus aroma. MUPOBO33peHUECKOE U HAyYHOE
3HaueHnue [lepuogudeckoro 3axona /.M. Menneneesa.

Pa3nen 2. Xumuueckue peakuuu

10

Tema 2.1. Tumsl
XUMHAYECKUX
peakimit

OcHoOBHOe coep:xaHue

TeopeTuquKoe oﬁyqe}me

Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIUil C yuacTUEM HEOPTaHUYECKUX BEIECTB.
CocraBneHue ypaBHEHUH peakIvil COeJMHEHNUs, pa3ioKeHus, 3aMeleHNs], 0OMEHa, B T.U. peaKkLui
TOpPEHUs], OKUCIICHUSI-BOCCTAHOBIICHUSI.

VYpaBHeHUs OKHCIEHUsI-BOCCTaHOBIEHUS. CTeneHb okucieHusl. OKUCINTENb U BOCCTAHOBUTENb.
CocraBieHne 1 ypaBHUBaHHE OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOIOM
JIEKTPOHHOr0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IIPHPO/IE,
IIPOU3BOJICTBEHHBIX MTPOLIECCAX U KUZHEAECSITEIHOCTH OPraHU3MOB

IIpakTHyeckne 3aHATHA

KonuuecTBeHHbIE OTHOWIEHUSI B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI
[0 YPABHEHUSIM XUMHYECKHMX peakuuid. Moip Kak eIuHWIa KOJIMYecTBa BemecTBa. MoisipHas
Macca. 3aKOHBI COXpaHEHHUS MacChl U AHepruu. 3akoH ABoraapo. MomsipHblii 00beM Tazo0B.
OtHOcuTENnbHAs IUIOTHOCTh Tra3oB. PacueTsl 1O YpaBHEHMSM XUMMUYECKMX pEakIui ¢
HUCIIOJIB30BaHUECM MAaCCHI, obBeMa (HOpMaHBHLIe yCJIOBI/IH) ra3oB, KOJIHYCCTBA BCIIICCTBA

OK 01
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Tema 2.2. OcHoBHoOE cojiep:kaHue 4 OK 01
DIIEKTPOITUTHIECK OK 04
ast TMCCOIMALIS Teopernueckoe o0ydyenme 2
WOHHBII OOMEH .

Teopust snexTponuTuyeckoil nuccounanuu. MoHBL. DIEKTPONUTHI, HEINEKTPONUTHI. Peakuuu

noHHoro obmena. CocTaBieHHE peakIUii MOHHOro OOMEHa IyTeM COCTaBJICHMSI UX IOJHBIX U 9

COKpAIICHHBIX HOHHBIX ypaBHeHMU. KHUCIOTHO-OCHOBHBIE peaklMH. 3aJaHUsi HA COCTABIICHHE

MOHHBIX pEeaKIMi

JlabopaTopHble 3aHATHSA 2

JlaGopaTopHas pabota “THITBI XUMHUYECKUX PEaKIIHA .

WccnenoBanue THIOB (110 COCTaBY U KOJMYECTBY UCXOIHBIX U 00Pa3YIOIINXCS BEUIECTB) U 2

MPU3HAKOB XUMUYECKUX peakiuii. [IpoBenenue peakiuii HOHHOro 0OMeHa, OIpeIeIeHrEe CPebl

BOJIHBIX PAaCTBOPOB. 3a/IaHMs HA COCTABJIEHUE MOHHBIX PEaKIUi
KoutposabHas

CrtpoeHue BenecTBa U XUMHUYECKUE PEAKITII 2
padora 1

CamocronATenbHan paboTta. 3akoH Asoraapo. MonapHblit 06bem razos. OKUCIUTEIHHO-

BOCCTAHOBUTEJBHBIE PEAKIIMH B IPUPOJE, MPOU3BOJCTBEHHBIX MPOIIECCaX U )KU3HEACATEIbHOCTH 5

OpraHU3MOB
Paznen 3. CrpoeHne 1 CBOiCTBAa HEOPTAaHNYECKUX BEILECTB 16
Tema 3.1. OcHoBHOE cojep:kaHue 4 OK 01
Knaccuduxanus, OK 02
HOMEHKJIATYPA I Teopernueckoe o0y4yenme 2 K 2.1
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CTpPOCHUEC
HCOPraHNYCCKUX
BCIICCTB

[Tpenmet Heopranndeckoit xumun. Knaccudukanus Heopranuueckux Bemects. [IpocTsie u
Cl10XHbIE BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCUABI, TUAPOKCUBI, KUCIIOTHI,
conun). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ATpEraTHble COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopgHbIe BemecTBa. THUITI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsl, MOHHAs, MEeTalInyeckas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA
KPUCTAIIMYECKON PELIETKU. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILECTB OT BUAA
XUMHUYECKOHN CBSI3M U THIA KpUCTaTnYeckoi pemeTku. [IpuunHpl MHOrooOpas3us BEIIeCTB

IIpakTH4yecKkue 3aHATUA

HomMmeHknatypa HeOpraHn4ecKHUX BELECTB: Ha3BaHHE BEILECTBA CXO/ U3 UX XMMHUYECKON
(bopMyIIbI UM COCTAaBICHUE XUMUYECKOH (OPMYJIbI HCXOASI U3 Ha3BaHUS BELIECTBA IO
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemenue npakTtudeckux 3aaHuil Mo KiacCU(pHUKALMK, HOMEHKIAType U XMMUYECKUM (popmyiiam
HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB (yrapHbI ras, yrileKMCIbli ra3, aMMHaK, rameHas
U3BECTh, HEralleHas W3BECTb, NUTHbEBAas COAA U JPYruX): Ha3blBaThb U COCTABIATH (OPMYIIbI
XUMHUYECKHX BEIIECTB, ONPEAENIATh MPUHAJJIEKHOCTD K KJIaccy.

HcrouHnku xuMuyeckoit HHGopManuu (cpeicTB MaccoBoi nHGopmanuu, cetb HTepHeT n
npyrue). [Touck nHpopMaluu o Ha3BaHUAM, UACHTU(DUKATOPaAM, CTPYKTYPHBIM QopMyiaM

Tema 3.2.
dusuxo-
XUMHYECKHE
CBOMCTBA
HGOpFaHI/I'-IeCKI/IX
BEIICCTB

OcHoBHOE conepxanne

Teopernueckoe o0yuenue

Meramnel. O6mue Qusuueckue M XUMUYECKUe CBoMcTBa MeTauioB. CrocoObl MONMy4YeHHs.
3HAuEHUE METAJUIOB U HEMETAJUIOB B NPHUPOAE U KUZHEACITEIBHOCTH YEJIOBEKAa U OPraHHU3MOB.
Koppo3ust meTasioB: BUIbI KOPPO3HH, CLIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hemeramnpl. OOmme ¢usnyueckne M XUMHUYECKHE CBOWCTBA HEMETA/UIOB. THWIHMYHBIE CBOWCTBA
HemetaiioB IV— VII rpynn. Kiaccudukanus v HOMEHKIATypa COEAMHEHHH HEMETallIoB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX BEIMIECTB (OKCHIOB, TUIPOKCHUIOB,
KHUCTIOT, COJIeH u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX
COEJIMHEHUH, BBICIINX OKCHUJIOB M TUIPOKCUIOB

OK 01
OK 02
IK 2.1
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IIpakTHYeckne 3aHATHS 2

CocraBieHre ypaBHEHUN XUMHUECKUX PEAKLMH C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPIaHUYECKUX

BEIIECTB: METAJIOB U HEMETAJJIOB; OKCHUJIOB METAJJIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHUH M aM(OTEpHBIX THUAPOKCHIOB, HEOPraHUYECKHUX COJIEH,

XapaKTEepU3YIOLIUX UX CBOKCTBA. 2

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA, COCTAB, IIOJyYCHHE

u 0e30macHOe HCIOJB30BaHUE BAXKHEHIINX HEOPraHMYECKUX BEHIECTB B OBITY M IMPAKTHUYECKOM

JESTEIIBHOCTH YEJI0BEKA
Tema 3.3. OcHoBHOE coJep:kaHue 2 OK 01
Wnentudukanus OK 02
HEOPrAHMYECKHX JlaGopaTopHbIe 3aHATHSA 2 OK 04
BCICCTR JlaboparopHas padota «neHTudukanmst HEOPraHUUECKUX BEIIECTBY.

Pemenne skcneprMeHTaNbHBIX 33a4 MO XMMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO

Pacno3HaBaHUIO U MOJIYYEHHUIO COCIMHEHUI METAIJIOB M HEMETAILIOB. 2

WNnentuduxanus HEOPraHMYECKNX BEUIECTB C UCIOJb30BaHUEM MX (PU3MKO-XUMHUYECKHX CBOMCTB,

XapaKTepHBIX KaUeCTBEHHBIX peakuuii. KauecTBeHHbIe peakliuu Ha Cyab(at-, KapOoHaT- U XJIOPUI-

AQHUOHBI, HA KATHOH aMMOHUS

CamocrosiTeibHast padora. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOWCTB IIPOCTBIX BEILECTB,

BOJIOPOJIHBIX COEIMHEHHUH, BBICIIMX OKCHIOB M TUAPOKCHAOB. KpyroBopoTbl OHOr€HHBIX 6

AIIEMEHTOB B MPUPOJE
KonrtpoabHnasn .

CBolicTBa HEOPTAHUYECKUX BEILIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHX BellecTB 24
Tema 4.1. OcHoBHOE coaep:kaHHue 4 OK 01
Knaccudukanus, IIK...
cTpoene i Teopernueckoe o0yuenune 2
HOMCHKJIATypa IlosiBneHne u pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [IpenMer oprannyeckon xumun. Mecro
OpraHnCCKHUX U 3HaYEHHE OPraHUUECKON XMMHUH B CHCTEME €CTECTBEHHBIX HAyK. 2
BCIICCTB XHUMHUUYECKOE CTPOCHUE KaK MOPSAIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIJIAaCHO UX BAJIEHTHOCTH.
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OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OPraHUYecKuX coeauHeHuid A.M.
BytnepoBa. YriiepoaHbIii CKeJIeT OpraHUYeCKOM MOJIEKYJbl. 3aBUCUMOCTb CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHHS MOJIEKYJ. M3oMepust U n30Mephl.

[Tonstue o ¢ynkuuonanpHoM rpymme. Panukan. IlpuHnunsl kiaaccu@ukauy OpraHUYECKHUX
coeMHeHUN. MexayHapo/iHas HOMEHKJIaTypa M MPUHIMIBI HOMEHKJIATYpPhl OPraHUYECKUX
coenuHenuil. [lonstue o0 azorcoaepkaluX COEIUHEHUSX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrmeBojmax, Xupax, Oenkax W Jp.), BBICOKOMOJICKYJSPHBIX COCIUHEHUSX (MOHOMEp, TOJIHMED,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yecKkue 3aHATUA

Homenknarypa opraHn4ecKuX COCTUHEHUN OTIEIBHBIX KIacCOB (HACBINEHHBIC, HCHACKIIICHHBIC U
apOMaTUYECKHUE YTIIEBOJOPO/IbI, CIIUPTHI, PCHOJIBI, allbJCTH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U
np.) CocraBicHHE TOMHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKHX BEIIECTB
OTJICNILHBIX KJIACCOB, UCIOJIB3Ys UX Ha3BaHHS [0 CUCTEMATUYECKON M TPUBHAILHOW HOMEHKJIATYpe
(3TWJICH, aleTWIICH, TIIHIEPUH, (EHON, (OpMaNbICrH], YKCyCHas KHUCIIOTa, TIHIWH). Pacders
npocTeiiien GopMyIibl OPraHUuYeCcKOM MOJIEKYJIbl, UCXOMS U3 JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpPTraHUIeCKUX
COoeTMHEHNH

OcHoBHOE conepxanne

12

Teopernueckoe o0yuenue

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COECIUHEHUI OTHENbHBIX KJIAcCOB (OCOOEHHOCTH
KJaccu(uKalul ¥ HOMEHKJIATypbhl BHYTPH Kjacca; TOMOJOTMYECKHI pan U oOmiast ¢opmyina;
nu3oMepust; pU3nvecKre CBONCTBA; XUMUYECKUE CBOWCTBA; CIIOCOOBI OyUEHUs):

— IpenebHbIe YTIEeBOAOPOIb! (AIKaHbl U IIUKJIOATIKaHbl). ['OpeHne MeTaHa Kak OJWH U3 OCHOBHBIX
UCTOYHUKOB TeMja B MPOMBIIUICHHOCTH W ObITy. CBOHCTBa MNPHUPOIHBIX YIJIEBOIAOPOIOB,
HAaxO’KJICHUE B IIPUPOJIE U IPUMEHEHUE AIKAHOB;

— HempeJenbHble (AIKEHbI, alKUHBl M alKaJueHbl) U apoMaTU4YecKHe YIIIeBOIOpoJbl. ['opeHue
aleTUJIEHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHU ISl CBAPKU U PE3KH METAJIIIOB

— KHCJIOPOJICOMIEpIKAIIe COSAMHEHUS (COUPTHI U (PEHOJBI, KapOOHOBBIE KHUCIOTHI U AUPHI,
aNbJICTH/IBI M KETOHBI, JKUPBI, YIIIeBObl). [IpakTHueckoe mpruMeHeHHe dTUICHTITUKOIS, TIIHIIePUHA,
denoma. Ilpumenenue Qopmanpaernaa, arneTalbAeTHa, YKCYCHOM KHCIOTH. Mblia Kak COJIU
BBICIIINX KapOOHOBBIX KHCIOT. MOOIIME CBOMCTBA MBI

OK 01
OK 02
OK 04
IIK...

18



— a3oTcojepXkalllue COEAUHEHHS (aMUHBI M aMMHOKUCIOTHI, Oeliku). BpicokomosekynspHble
COEIMHEHUS (CUHTETUYECKHE W OHOJOTrMYeCKH-aKTHUBHBIE). MoOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BeHO. [lonumepusanus 3TuIeHa Kak OCHOBHOE HallpaBJIE€HUE €r0 UCII0JIb30BAHUS.

['eHeTnyeckas cBsi3b MEX/y KJIaCCaMU OPTraHUYECKUX COSIMHEHHIM

IIpakTuyeckue 3aHATHS

CBolicTBa OpraHMYECKUX COEIUHEHUI OTIENIbHBIX KJIACCOB (TPUBUAIbHAS WU MEXAYHapOJHas
HOMEHKJIATypa, XUMHUYECKHME CBOMCTBA, CHOCOOBI TMOJyYeHHsI): MpeleinbHble (aJKaHbl |
LIUKJIOAJIKAHbI), HEMpeiebHbIE (AIKEHbI, aIKUHBI U aJIKaJUEHbl) U apOMaTUYECKHE YTIEBOJOPOIbI,
cnupThl ¥ (eHosbl, KapOOHOBBIE KHCIOTHI M O3(UPHI, adbAErHAbl U KETOHBI, AMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEOUHEHMS. 3aJaHusl Ha COCTaBIEHUE YpPaBHEHUN
XUMUYECKHUX PEAKUUH ¢ y4aCTHEM OPIraHMYECKHUX BEIIECTB HA OCHOBAHUH UX COCTAaBAa U CTPOCHUS

CocraBieHue cxeMm peakuuid (B TOM 4HCIE MO MPEeaoKEHHBIM IENOYKaM MPEeBPALICHUI),
XapaKTepU3YIOIIMX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUIH OTIENbHBIX KJIIACCOB,
CrocoObl UX TOJNYyYEeHHUS] W Ha3BaHUE OPraHMYECKUX COCAMHEHWH I10 TPUBHAIBHOW WIH
MEXIYHAPOJAHOU CUCTEMATUUECKOW HOMEHKIIATYE.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKHX 3aJaHMl Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB

Jlaboparopnasi paGora

JlabopaTtopHast pabota “IIpeBparieHus OpraHu4eCKUX BEIIECTB IPU HarpeBaHUH'".
[Tomryuenue STHJICHA W HM3YYCHHWE €Tr0 CBOWCTB. MOICIMPOBAHHWE MOJEKYJIT M XUMHYCCKHX
MpeBpallleHui Ha TpUMepe dTaHa, dTUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Unentudukanus
OpPraHUIeCKUX
BEIIIECTB, UX
3HAUCHUE U
MPUMEHEHUE B
OBITOBOM U

OcHoBHOE coaep:kaHue

Teopernueckoe o0yuenue

buooprannueckue coenuHenus. Ilpumenenne m Ononormyeckas poib yriieBogoB. OKHCIIeHHE
YIJIEBOJIOB — MCTOYHUK SHEPrHMM >KMBBIX OpraHu3smMoB. OOnacTH NpUMEHEHHS AaMHHOKHUCIOT.
[TpeBpammenust 6enKoB MUIIM B opraHusMme. buomormdeckue ¢yHkuum OenkoB. buomormueckue
¢byHKIMHU XUPOB. PoJb opraHnyeckoit XUMHUH B PEeLICHUH PoOJIeM MUILEBOM 6e301MacHOCTH

OK 01
OK 02
OK 04
K 2.1
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MPOU3BOJCTBEHHO | Posib opranmveckold XUMHUHM B pEIIEHUU MPOOJIEM SHEPreTH4ecKord Oe30MacHOCTH, B Pa3BUTUU
U IeSTENbHOCTH | MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HMCTOYHUKOB SHEPIrHH (aJIbTepHATUBHbBIC
YyeNoBeKa UCTOYHUKU SHepruu). OnacHOCTh BO3JEUCTBUS HA KUBBIE OPraHU3Mbl OPraHUYECKUX BEILECTB
OTJENBHBIX KJIACCOB (YTJIEBOAOPOJBI, CIHPTHI, (EHOJBI, XJIOPOPTAaHUYCCKUE IPOU3BOJHBIC,
aJIbJICTUJIBI U JIP.), CMBICII TOKA3aTesl MPEAEIbHO JOIMYCTUMON KOHIICHTPAIUU
JlabopaTopHble 3aHATHSA
JlaGopaTtopHas padora: “VneHTrduKanms opraHMIeCKuX COSTUHEHNN OTACIbHBIX KJIaCCOB”
Wnertudukanuss OpraHuvYecKuX COCTUHEHHWH OTIENBHBIX KIACCOB (Ha TMpHMEpe albICTHIIOB,
Kpaxmalia, yKCyCHON KUCJIOThI, OETIKOB U T.I1.) C UCIIOJIb30BaHUEM UX (PU3UKO-XMMHYECKUX CBOWCTB
Y XapaKTEPHBIX KAYECTBEHHBIX peakuuil. J[enatypanus Oenka rnpu HarpeBaHuu. LIBeTHbIC peakiuu
0enkoB. Bo3HHKHOBEHNE aHATUTUYECKOTO CUTHAJIA C TOUYKH 3PEHUS] XUMHUUECKUX MPOIIECCOB MPH
NPOTCKAHUM KAYCeCTBEHHOW  pEaKIUW, TO3BOJSIONICH HWIACHTH(PHUIMPOBATh  IMPEIIOKECHHBIC
OpraHHYecKHe BellecTBa
Koutpoasnas CTpyKTypa U CBOICTBa OPraHUYECKNX BEIIECTB
pabora 3
CamocrosiTeJibHasi padora. MexayHapoaHass HOMEHKJIATypa ¢ TMPUHIMIB  HOMEHKJIATYPHI
OpraHMYECKUX COeIMHEHUU. MoHOMep, moaumep, CTpyKTypHOe 3BeHO. [lonnmepusanus >TuieHa
KaK OCHOBHOE HaIlpaBJIEHNE €ro UCIIOIh30BaHUS.
['eneTnyeckasi CBsI3b MEXKIY KiacCcaMU OpPraHMYECKUX COoeAMHEHH. OmacHOCTh BO3JEHCTBHUS Ha
JKUBBIE OpPraHU3Mbl OPTraHWYECKUX BEIIECTB OTAEIBHBIX KJIAcCOB (yTIEBOAOPOMbI, CIHUPTHI,
(beHOIBI, XJIOpOpPraHNYECKHEe MPOU3BOIHBIC, ANbACTHIBI U IP.),
Paznen 5. Kunernyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS XUMHYECKUX PeaKkuuii
CxkopocTb OcHoBHOE cojJep:kaHue OK 01
XUMHUYECKUX OK 02
PEAKIIMA. IK 2.1
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yueHnue
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CKOpOCTh peakliny, €e 3aBHCUMOCTh OT Pa3iM4yHbIX (PaKTOPOB: MPUPOBI PEarUPYIOIIUX BEIIECTB,
KOHILIEHTPALlMM PEarupyrouux BeIIeCTB, TEMIIEPATyphl U IUIOMIAJM PEAKLIMOHHOW MOBEPXHOCTH.
TennoBbie 3¢ (GeKTh XUMUYECKUX peakiuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.

OO6paruMocTh peakuuil. XUMHUYECKOE PABHOBECHE U €ro CMELICHHE NOJ JEeHCTBHEM pa3INYHBIX
(dakTOpOB (KOHIIEHTpALMSl PEareHTOB WJIM MPOAYKTOB PpEaKIUH, AAaBICHHE, TEMIeparypa) ais
CO3J1aHUs ONTUMAJIbHBIX YCIOBUH NpoTeKaHus xumuueckux nporeccos. [Tpunnun Jle [larense

IIpakTHYeckue 3aHATHS OK 01
OK 02
Pemenune mpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUI HA aHaIN3 (DAKTOPOB, BIUSIONMX HA MU3MCHCHHE K 2.1
CKOPOCTH XMMHUYECKOW peakiuu, B T.4. C MO3UIMUNA IKOJIOTHUYECKU 11eJecoo0pa3Horo moBeaeHus B
OBITY W TPYIOBOH JEATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3JI0POBbSI U OKPYXKAIOIICH
MPUPOJIHOM CpEbI.
Pemienne mpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npumeHeHue npuHuuna Jle-llarense ns
HAXOXJICHUS HAIpPaBIICHUS CMEILEHUS PABHOBECHUS XMMHUYECKOW peaklMd W aHalu3 (HaKTOpOB,
BIIUSIOIINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS
Paznen 6. PacTBOpHI
Tema 6.1. OcHoBHoOe coaepxanue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe o0yuenune OK 07
PactBopenue xak ¢puzuko-xumudeckuid nporecc. Pacropsl. CriocoObl MPUTOTOBICHUS] PACTBOPOB. K21
PactBopuMocTs. MaccoBasi 10711 pacTBOPEHHOro BemiecTBa. (CMbICT TMOKa3aTeNsl MpPelebHO
JIOTTYCTUMOM KOHIIEHTPAIIMU U €r0 UCIIOIH30BaHUE B OIEHKE SKOJIOTHUECKOM 0€30MacHOCTH.
[TpaBuiia 3KOIOTUYECKH IEIECO00Pa3HOTO TOBEIEHUS B OBITY M TPYJOBOM JESATEILHOCTH B IENSIX
COXPAHEHHUSI CBOETO 3JI0POBbA M OKPYXKAIOIIEW MPUPOJHON Cpelbl; ONACHOCTh BO3JEHCTBUS Ha
JKUBBIE OpPTraHU3MbI ONIPE/IETICHHBIX BEILIECTB.
Pemenre mnpakTUKO-OPHEHTHPOBAHHBIX PACUYCTHBIX 3aJaHUN Ha PaCTBOPHI, HCIOIB3YEeMbIE B
OBITOBOI Y TIPOU3BOJICTBEHHOM JEATEITLHOCTH YEeTIOBEKA
Tema 6.2. OcHoBHOe cojiep:KaHue OK 01
UccnenoBanue OK 02

JlabopaTopHble 3aHATHS
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CBOWCTB JlaGopaTtopHas paborta «IIpuroroBieHue pacTBOPOBY. OK 04
pacTBOpoOB [lpuroroBieHre  pacTBOPOB  3agaHHOW  (MaccoBod, %) KOHUEHTpauud (C  MPAKTHUKO- [IK 2.1

OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeeNIEHUE CPebl BOJHBIX PACTBOPOB.

Pemenue 3a1au Ha IPUTOTOBIEHUE PAaCTBOPOB

CamocrosiTeibHasi padora. IlpaBuia SKONIOTHYECKH IIEIECOO0Pa3HOTO TOBEJACHHUA B OBITY U

TPYOBOM JE€ATEIBHOCTH B LEISAX COXPAHEHMS CBOErO 3JI0POBbS U OKPYXKAKOIIEW HPUPOIHOU

Cpe/lbl; OIACHOCTh BO3ECHCTBUS HA dKUBbIE OPraHU3Mbl OIIPEIEIICHHBIX BELIECTB.
IIpogeccnonanbHO-0pHEHTHPOBAHHOE COJlep:KaHMe (CoAepKaHue NPUKJIATHOT0 MOKYJIS)
Paznen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOMH 1eAATEJILHOCTH YeI0BeKa OK 01

OK 02

Xumusi B ObITY 1 | OCHOBHOE cOlepKaHue OK 04
IIPOU3BOJICTBEHHO
op OK 07
1 iesaTeibHOCTH | TeopeTnyeckoe o0yueHue K 2.1
YyesioBeKa .

Hogeilmme MOCTMKEHUS XMMHYECKOM HAyKM W XUMHUYECKOM TeXHOJOruu. Poiib Xumuu B
o0ecreueHnn YKOJIOTHIECKOM, YHEPTeTUYECKON U MHUIIEBOM 0€30MMacHOCTH, Pa3BUTUN MEIUIIMHBIL.
[IpaBuia moucka ¥ aHaM3a XUMUYECKOM MH(POPMAIMN U3 Pa3TUYHBIX UCTOYHHKOB (Hay4dHas U
y4ueOHO-Hay4Hasl TuTepaTypa, Cpe/ICTBa MaccoBor nHpopmanuu, cetb UHTEpHET)

IIpakTHYeckHue 3aHATHS

[Touck u aHanmu3 KEMCOB O MPUMEHEHUHU XUMUYECKUX BEIIECTB U TEXHOJOTHUN C yuyeToM Oyayiien
npoecCHOHANBPHOM ~ AEATETPHOCTH IO TEeMaM: Ba)KHEWIINME CTPOUTENbHBIE MaTepualbl,
KOHCTPYKIIMOHHBIE MAaTe€pHUallbl, KpPacKW, CTEKJIO, KEepaMHKa, MaTepuabl g SJIECKTPOHHUKH,
HaHOMAaTepHUalbl, TEKCTWIbHBIE BOJIOKHA, MCTOYHHUKU DHEPTUHM, OPraHUYECKHE U MHUHEpaJbHbIE
yI0OpeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XHUMHUSI.

3amuTa: [IpeacraBnenue pe3ynbTaToB pelIeHHs KecoB B hopMe MUHH-TOKIA/Ia C IPEe3eHTAIUeH

CamocrosiTeibHast padora. Ponb xuMun B 00€CTIEUeHUH IKOJIOTUYECKOM, DHEPreTHUECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH MEIUITNHBI.

IIpomeskyTouHas aTTecTanus 1Mo AucuuIVIuHe (MuddepeHIIMPOBAHHDBIN 3a4eT)
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Bcero

108
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3. YCJOBUS PEAJIM3ALIMU ITPOT PAMMBI OBILIEOBPA3OBATEJIBHOI
TUCHUATIINHBI

3.1. TpeboBaHUsI K MUHUMAJIbHOMY MAaTEPHAIbHO-TEXHUYECKOMY
ol0ecneyeHuI0

Jlig peanuzalndyd TPOrpaMMBbl  JUCHMIUTAHBI JOKHBI OBITH MPEIyCMOTPEHBI
CIEyIOIINEe CIHEeIUAlbHbIE MOMEIICHUS: y4eOHBIH KaOMHET XUMHUHM W/HIU Y4eOHOUH
XUMHUYECKOH 1abopaTopui.

OGopynoBanne yuyeOHOro KaOuHeTa (HArJIsAHbIE TOCOOMsI): HAOOPHI
IaPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEUIETOK,
KOJUIEKIIUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/WIM KOJUICKIIMU MOJIUMEPOB; KOJUICKIUS
TOPHBIX MOPOJ M MHUHEpaioB, Tabmuua MeHneneeBa, yueOHble (UIbMBI, LUPPOBbIE
00pa3oBaTesbHbIE PECYPCHI.

Texnnueckue cpeacrBa OOy4YeHHsI: KOMIIBIOTEp C  YCTPOMCTBaMu
BOCIIPDOU3BEJEHUS  3BYKa, IMPHUHTEpP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPe3eHTEpP AJIsl MPE3ECHTALUMI.

Oo6opynoBanmne jgabopartopum W padO4YUX MeCT JA0OPATOPMH: MEH3YDPKHU,
IUIIETKU-KaNEeIbHULBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, IIPEAMETHBIE U ITOKPOBHBIE
CTEKJIa, TUIAHIIETHI /IS KalelIbHBIX peakiuii, GuibTpoBanbHas Oymara, TpOMbBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, pPE3UHOBbIE NPOOKH, (oHApUKH, HAOOp PEaKTHBOB,
CTEKJIIHHbIE MaJIOYKH, IITATUBBI JJII NPOOUPOK; MEpPHbIE LMIUHIPBI, BOPOHKH
CTEKJIIHHbIE, BOPOHKM JenuTeNbHble IunHapudeckue (50-100 wmut), cTynku c
NecTUKOM, (ap@opoBbie YalllK¥, MUHUETHI, (UIABTPHl OyMa)kHble, BaTa, Mapis,
YacoOBbIE CTEKJIA, AJIEKTPOIUIUTKU, J1a0OpaTOpHBIE IUTATHBBI, CHUPTOBBIE TOPENKH,
CIIUYKHU, MPUOOp NJIsi MOJy4YeHUs ra3oB (WM NMPOOUpPKa C Ta300TBOJHON TPYyOKOH),
JepKaTeNn sl MPOOUPOK, CKISIHKU JUIsl XpaHEHUs] PEaKTHUBOB, Pa3AaTOUYHbIE JOTKHU;
xumuueckue crakansl (50, 100 u 200 mut); mmaTeau; MUHIETHI; TUTEJIbHBIC UL
CEKYHJIOMEpHI (Talimepsl), MepHbIe ipoOupku (Ha 10—20 mur) u mepHbIe KoaobI (25, 50,
100 u 200 mn), BoasHasi OaHs (MJIM TEPMOCTAT), CTEKJISTHHbIE MAJOYKH; KOHUYECKUE
K0J10b!1 151 TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJIOCKU 715l onpeaenenus pH
Y CTaHJapTHAs UHAWKATOPHAS IIKaja; YHUBEPCAIbHBIN MHIUKATOP; MUIETKHU Ha 1, 10,
50 M (unmu go3atopel Ha 1, 5 u 10 M), OrOpeTKH NJisi TUTPOBAHHS, MEIUIIMHCKUE
mmpuitbl Ha 100-150 M7, maGopatopHble W/WIM aHAIUTAYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. TabopaTopHOE 000PYyI0BaHNE.
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3.2. UndopmanuonHoe odecneyeHne peaju3alnu NPorpaMmabl

OcCHOBHBIC HCTOYHHUKH:

1.0.C.I'abpuensn, EcrectBo3Hanue, «AkageMusin-M.,2020

2. dusznueckas u komnongHas xumus, B.B.bemuk, «Axkagemus»-M.,2021

3. Anamutnyeckas xumus, KO.M.I'my6okoB, «Akagemusi»,M-.,2020

4.Iloypounbie paszpabotku no xumuu Pumumonoa T.A Bomrop. roc. arp.
yuaus. 2019

JonosHuTe IbHAS JIUTEPATYypa:

1.T'abpuensa O.C., OctpoymoB W.I'., CnagxoB C.A., HopodeeBa H.M.
[Tpaktuky™m: yuel. mocoOue ajsi CTy. yupexkaeHuil cpen. npod. oopasoanus. — M.,
2020.

2.T'abpuensn O.C., OctpoymoB WN.I'., CmagkoB C.A. Xumwus: mocodue s
noarotoBku k EI'D: yueb. mocobue ais ctyn. yupexaeHuil cped. npod. o0pa3oBaHus.
— M., 2020

3.T'abpuensu O.C, JIvicoBa I'.I'. Xumus. TecTsl, 3a7auu U ynpakHEeHUs: y4eo.
nocobwue I CTy. yupexaeHu cpe. mpod. oopazoBanus. — M., 2019.

4. Epoxun FO.M., KoBanesa U.b. Xumusa mna npodeccuilt u crnenuranibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MpOQuiIei: yUeOHUK IS CTYl. YUpExKICHUIMI
cpen. npod. oopazoBanus. — M., 2019.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30BATEJBHOI TUCHUATIIMHBI

KoHTposib 1 OLleHKa pe3ysbTaTOB 00YUYEHHUsI OCYIIECTBIIETCS MPENogaBaTeIeM
B IIpoliecce
TECTUPOBAHMS, a TAKKE BBITIOJIHCHUS] OOYYAIONTUMUCS WHIWBUAYAJIbHBIX 3aaHUM,

NPOBEACHUS TMPAKTUYECKUX 3aHATHM U J1abopaTOpHBIX PadoT,
MIPOEKTOB, HcclieNoBaHUN. Pe3ynpTaThl OOydeHMs] OMPENENsIioT, YTO OOydyarouuecs
JNOJDKHBI 3HATh, IIOHMMaTh M JE€MOHCTPUPOBATH [0 3aBEPIICHUU H3YUYECHUS
JVCUUTIITUHBI.

Jist popMupoBaHUs, KOHTPOJSL W OIEHKUM PE3YJNbTATOB OCBOEHHUS Y4eOHOMH
JUCIHUIUIAHBI WCIIOJIB3YETCSI CUCTEMa OLICHOYHBIX MEPONPUSATHM, MPEICTABIISAIOMIASL
co00l KOMITJIEKC y4eOHBIX MEPOTIPUITHIA, COTJIACOBAHHBIX C Pe3yJIbTaTaMHu 00y4YeHUs
u copmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHble pe3yabTaThl IO

mucuumunae) u GI'OC CIIO.

XUMHYCCKHX
QJICMCHTOB U ITPpUPOJa
XHUMHYECKOH CBS3U

dbopMyIbl coeTMHEHUH B
COOTBETCTBHUU CO
CTENEHbIO OKUCIIEHUS
XUMHUYECKUX AIIEMEHTOB,
MCXO/IS U3 BAJIEHTHOCTH
u
ANEKTPOOTPHUIATETEHOCT
u

Tunbl OHEeHOYHBIX
Ne | OK/IIK |Moayas/Pasnen/Tema | Pesyabtat 00yuenus .
MeponpHUATHIA
| | OcHoBHOe coaep:xaHue
1 ®opMy.IHPOBATH
Pazgen 1. OcHoBBI S
0a3o0BbIe NOHATHS U
CTPOEHHs BelllecTBa
3aKOHbI XUMHHU
11 | OK01 |Crpoenue aToMOB Cocrapnats xummnueckue |1. Tect «CtpoeHue aToMoB

XUMHUYECKHX IJIEMEHTOB U
MPUPOJA XUMHYECKOU CBI3U.
2. 3a1auM Ha COCTaBJICHUE
XUMHUYECKUX (HOPMYIT
JIBYXaTOMHBIX COEIMHEHHM
(oxcumoB, cynbhuIoB,
TUAPUJIOB U T.I1.).

3. 3agaHus Ha UCMIONB30BAHKE
XUMUYECKOW CUMBOJIMKA U
Ha3BaHUU COCTMHEHUN TTO
HOMEHKJIAType
MEKTYHapOIHOTO COI03a
TEOPETUYECKON U MTPUKIATHOMN
XUMHUHU U TPUBHAITbHBIX
Ha3BaHUU JUISI COCTaBJICHUS
XUMHAYECKHUX (HOpMyIT
JIBYXaTOMHBIX COSTUHEHHI
(okcunoB, cynbhuIoB,
TUAPUJIOB | T.I1.) M IPYTHX
HEOPraHWYECKUX COCTMHEHHI
OT/IENbHBIX KJIACCOB
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OK/IIK

Mopayas/Paznen/Tema

PesyabTaTt 00yyeHus

THunobl oleHOYHBIX
MeponpusITHIA

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKkoH
u tabmuma J[. 1.
Meunneneena

XapakTepu3oBaTh
XUMUYECKHE JICMEHTHI B
COOTBETCTBHU C UX
MOJIOXKEHHEM B
MIePUOIUYECKON CHCTEME
XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa

1. Tect «MeTamnuyeckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATEILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MOJIO’KEHUEM B IIEPUOINYECKOMN
CHCTEME XUMHYCCKUX
anemenToB [[.1. MeHneneeBay.
2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB XUMUYECKHUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XAMHYECKHX DJIEMEHTOB U UX
COCIUHEHHUN B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTuKO-OpHEHTUPOBAHHBIC
TEOPETHYECKUE 3aJaHUs Ha
XapaKTEePU3aLUI0 XUMHUECKUX
3JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHX DJICMCHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B NEPUOANYECKOM
CHCTEME XUMHYCCKUX
anemenToB JI.1. Menaeneeray

Pazpgea 2.
XuMH4YeCKHe
peakuuu

XapakrepuszoBarb
THIIBI XUMHYEeCKHX
peakumi

KonTtpoubnas padora
«CTpoeHue BelleCTBA U
XMMHYeCKHe peakuun

2.1

OK 01
OK 04

THUIBI XUMUYECKUX
peakiuit

CocTaBiATh peakiuu
COCIIMHEHMS],
pasnoxkeHus, 0OMeHa,
3aMEIICHUS,
OKHCITUTEIHHO-
BOCCTAaHOBUTCIIBHBIC

1. 3agaun Ha cOCTaBICHHUE
YpaBHEHUU PEaKIUM:

— COeMHEHUS, 3aMEILCHN,
pasnoxeHusi, 0OMeHa;

— OKHCJIUTEIILHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUH C
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OK/IIK

Mopayas/Paznen/Tema

PesyabTaTt 00y4enust

THunobl oleHOYHBIX
MeponpusITHIA

peakiuu

HCITOJIb30BaHUEM METO/1a
AJICKTPOHHOTO OaaHca.

2. 3aauu Ha pacyeT MaccChl
BEIIECTBA WK 00BbEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO U3
YYaCTBYIOIINX B PEAKIUH
BEILIECTB; PACUETHI

Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) MPOIYKTOB PEAKIIHIH,
€CJIM OJTHO M3 BEIIECTB UMEET
MIPUMECH

2.2

DIEKTPOTUTHYCCKAS
NUCCOLMALUS U
HOHHBIA 00OMEH

CocTaBliTh YpaBHCHUA
XUMHUUYCCKUX PCAKIIUU
HOHHOI'0 OOMeHa ¢
y4aCTuem
HCOPraHNn4CCKuX
BCIICCTB

1. 3aganus Ha COCTaBJICHUE
MOJIEKYJIAPHBIX U HOHHBIX
peakimii ¢ ydacTUeM KHUCIIOT,
OCHOBAHMUU U COJICH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopHast padota "Turmbl
XUMUYECKHUX peakiui”

Paznen 3. Ctpoenne n
CBOICTBA
HEOPraHNYeCKHUX
BeIlleCTB

HccnenoBarb cTpoeHune
H CBOMCTBA
HEOPraHu4ecKuX
BeIIECTB

KonTposbnas padora
«CBOICTBAa HEOPraHUYECKHX
BellleCTB

28



OK/IIK

Mopayas/Paznen/Tema

PesyabTaTt 00yyeHus

THunobl oleHOYHBIX
MeponpusITHIA

3.1

OK 01
I1K..

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPraHUYECKUX
BEILIECTB

Knaccudunuponarsb
HEOpraHn4ecKue
BEIIIECTBA B
COOTBETCTBUU C UX
CTpOCHUEM

1. Tect «HomeHnkmarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOPMYIIbI UITU
COCTaBJICHUE XUMUYECKOM
(bopMyIBI UCXO/1 U3 HA3BAHUSA
BEILECTBA 110 MEKYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIATYpe».

2. 3ajaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJIeMeHTa (COSUHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJIacCCHU(UKAIINN, HOMECHKIIAType
U XUMHYECKUM (OopMyJiaM
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ompezeNeHne XUMUYECKOU
aKTUBHOCTH BEILIECTB B
3aBHUCHUMOCTH BUJIa XUMUYECKOM
CBSI3U M TUTIA KPUCTAJTUIECKOM
peneTkn

3.2

OK 01
OK 02
IK 2.1

DOu3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

YcranaBimBaTh
3aBHCUMOCTH (DU3HKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB M MOJIEKYII, &
TaK)Xe THIIa
KPUCTAJUTUYECKON
peLeTKr

1. Tect «OcobeHHOCTH
XUMHUYECKHUX CBOWCTB OKCHJIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEePHBIX THIPOKCHJIOB H
CoJIei».

2. 3ay1aHus Ha COCTABJICHHE
YpaBHEHUN XUMHUYECKUX
peaxIuii ¢ yyacTHeM IPOCTHIX U
CIIOHBIX HEOPTaHUYECKIX
BEIIIECTB: OKCUIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTAaHUIECKUX
KHCIIOT, OCHOBaHUH U
aM(pOTEePHBIX THIPOKCHIIOB,
HEOPTaHUYECKUX COJICH,
XapaKTepU3YIOIIUX UX CBOMCTBA
U CIIOCOOBI MOTY4EHUS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
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THunobl oleHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema | Pedyabtat 00yueHus .
MepOonpUATHI
TEOpeTUYECKHe 3aJaHus Ha
CBOIICTBa U MOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB
3.3 | OK01 |Wnentuduxarms Hccnenoath 1. [TpakTHKO-OPHEHTUPOBAHHBIC
OK 02 |HeopraHu4eckux KaueCTBEHHbBIC PEAKIIUU |3a/JaHUS [10 COCTABICHUIO
OK 04 |Beutects HEOPraHUYEeCKUX XUMHUYECKUX PEaKIui ¢
BEIIIECTB y4acTUEM HeOpPraHu4eCKuX
BEILIECTB, UCTIOJIB3YEMbIX JUISl UX
UACHTUDUKAIIH.
2.JlaGoparopnas padoTa:
“Unentudukanus
HEOPTraHUYECKHUX BEIIEeCTB”

4 Pa3nen 4. Ctpoenue u |Uccnenoats crpoenne | KonrposabHas pabora
CBOIICTBA U CBOMCTBA «CTpoeHue U CBOliCcTBa
OpPraHn4ecKux OpPraHMYecKuX OpPraHMYecKux BelecTB)»
BelleCTB BeLeCTB

41| OKO01 |Knaccudukarms, Knaccudunuposars 1. 3aganus Ha cocTaBlIEHNE
[IK 2.1 |cTpoeHue u OpraHMYECKHE BEIIECTBA |Ha3BAaHUI OPraHUYECKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COETMHEHUH M0 TPUBUATBHON
OpPraHUYECKUX CTPOEHUEM WJIU MEXIYHApOIHOU
BEIIECTB CHUCTEMaTHYECKON
HOMEHKJIAType.
2. 3a1aHus Ha COCTABIICHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKUX BEILECTB
OTJIETIHHBIX KJIACCOB.
3. 3amaun Ha ompezeneHue
npocreiiel GopmMyIbl
OpraHNYEeCKON MOJIEKYJIBI,
HCXOJI U3 DJIEMEHTHOTO COCTaBa
(8 %)
42 | OK01 |[CsoiictBa VYcranaBinBarh 1. 3amanus Ha cocTaBIEeHNE
OK 02 |opranmdeckux 3aBHCHUMOCTh GU3UKO-  |ypaBHEHMH XUMHYECKHX
OK 04 |coenunenwmit XUMHYECKHX CBOWCTB peakuuii ¢ yuacTuem
[IK 2.1 OPraHWYECKUX BEMIECTB |OPTraHUYECKUX BEMIECTB HA

OT CTPOCHUA MOJICKYJI

OCHOBAHUU UX COCTaBa U
CTPOEHUSI.

2. 3a7iaHus Ha COCTaBJIEHUE
YPAaBHEHUN XUMUYECKUX
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THunobl oleHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema | Pedyabtat 00yueHus .
MepOonpHUATHI
PeaKUM, WIUTIOCTPUPYIOLINX
XMMUYECKHE CBOICTBA C yUETOM
MEXaHU3MOB ITPOTEKaHUS
JTAaHHBIX PeaKkLui 1
IeHETHUYECKON CBA3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.
3. PacuetHble 3a1aun 10
YPAaBHEHUSIM pEaKLUil C
y4acTUEM OpraHUYECKHUX
BEILIECTB.
4. JTaboparopnas pabota
“IIpeBparieHuss OpraHuYECKUX
BEILECTB [IpY HarpeBaHuu"
43 | OK01 |Upentuduxamms Hccnenoath 1.ITpaKTHKO-OPHEHTUPOBAHHBIC
OK 02 |opranuueckux Ka4eCTBEHHbIE PEaKUH |3aJaHMsl [0 COCTABICHUIO
OK 04 |BemiecTB, nX 3HaUCHHE |OPraHUYECKUX XUMHUYECKUX PEaKLUi ¢
[IK 2.1 |unpumeHeHue B COEIMHEHUH OTJENbHBIX |y4acTUEM OPraHUYECKUX
OBITOBOM 1 KJIacCOB BELIECTB, B T.4. UCIOJIb3YEMBIX
IIPOU3BOJICTBEHHOMN JUTS MIX UICHTU(UKAITIH B OBITY
JESITENbHOCTH Y TIPOMBILLUIEHHOCTH.
4eJI0BeKa 2.JIaboparopHas paboTa:
“Unentudukanus
OpPraHMYECKHUX COCTMHEHUN
OTHENBHBIX KJIacCOB”
5 Pazpeua S. XapakTepu3oBartb
Kunernueckue n BJIMSAHHE PA3JIUYHBIX
TepMoAuHAMHUYecKue |(paKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U
NPOTEKAHUSA CKOPOCTbh XMMHYeCKHX
XHMHYECKHX peakumi
peakumi
5 |OKO01l |CkopocTh XUMHYECKHX | XapaKTEePU30BAThH [IpakTHKO-OpHEHTHPOBaHHBIE
OK 02 |peakmmii. XUMUYECKOE |BIUSHIE KOHIICHTPAIIMN |TEOPETHUECKUE 3aJaHMsI Ha
[IK 2.1 |paBHOBecue pearupyrouux BelecTB |aHaau3 GaKTOpPOB, BIUSIOMINX

Y TeMIIEpaTyphl Ha
CKOPOCTb XUMHUYECKHUX
peakumit
XapakTepHu3oBaTh
BJIUSITHUE U3MCHCHU A
KOHIIEHTpAIlUH BEILECTB,

Ha U3MEHEHUE CKOPOCTH
XUMUYECKOHN PEAKIUU.
IIpakTHKO-OpHEHTUPOBAHHBIE
3a/laHKs Ha IPUMEHEHHUE
npunuuna Jle-Illatense s
HaXO0XICHUS HAIIPABJICHUS
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THunobl oleHOYHBIX

Ne | OK/IIK |Moayas/Pasnen/Tema | Pedyabtat 00yueHus .
MepOonpUATHI
peaxiuu cpesl u CMEIIIeHHS PaBHOBECHS
TEeMIIEpaTyphl Ha XUMHUYECKOHN PeaKkIuu U aHaIHU3
CMEIIIeHHE XUMUYECKOT0 |(PakTOpOB, BIUSIOIIUX HA
paBHOBECHSI CMEIIeHNEe XUMHYECKOTO
paBHOBECHS

6 HUccaenoBartn

Pasaen 6. Pactsophi HCTHHHBbIE PACTBOPBI C
3aIaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK01 |Ilonsitue o pactBopax |PasnuuaTh uCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 pacTBOpBI pPacTBOpOB.
[IK 2.1 2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3aJaHHUS Ha
JIVICTIEPCHBIE CUCTEMBI,
UCIIO0JIb3yeMbI€ B OBITOBOU U
MIPOU3BOICTBEHHOMN
JESITEIIbHOCTH YeIOBeKa
6.2 | OK01 |HccnenoBanue UccnenoBats ¢usuko- |Jlaboparopras padota
OK 04 |cBoiicTB pacTBOpOB xummuueckue cporictea | “IIpuroroBienue pacTBOpoB”
IIK 2.1 HUCTHUHHBIX pacTBOPOB
Il | IpodeccuonaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoAep:KaHue MPUKJIATHOTO
MO/LYJIs1)

7 Paznea 7. OuenuBatb 3ammTa Keiica (c yuerom
Xumus B ObITY U nocJieAcTBUsA ObITOBOM |0Oynyuieii mnpoeccnoHaIbLHOI
NMPOU3BOACTBEHHOI M MPOM3BOACTBEHHOH |/esITEJbHOCTH)
AesITeJIbHOCTH AesITeJIbHOCTH
yejJ0BeKa yeJI0BeKa ¢ MO3UIINI

IKO0JIOTHYeCKOM
0e3onacHOCTH
OK 01 |Xumus B ObITY U OnenuBats nocneactsus |Keiic (¢ yuetom Oyaymeit
OK 02 |mpou3BOJCTBEHHOM OBITOBOM U npodeccHoHaIbHOM
OK 04 |nesrensHOCTH MPOU3BOACTBEHHON NeSITeIIbHOCTH)
OK 07 |yenoBeka JIeSITeIbHOCTH YenloBeka |Bo3MokHBIE TEMBI KEHCOB:
IIK 2.1 C TIO3UIIAN 1. [ToTerienne kaMMaTa u
SKOJIOTHYECKOH BBICBOOOXKIEHHUE Ta30BBIX
Oe3omacHoCTH THIPATOB CO JTHA OKEaHa.

2. Bynymniie Matepuasl s
aBHa-, MallITHO- U
npuOOPOCTPOCHHUSL.
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OK/IIK

Mopayas/Paznen/Tema

PesyabTaTt 00y4enust

THunobl oleHOYHBIX
MeponpusITHIA

3. HoBble MaTepuansl 1t
COJIHEYHBIX OaTapei.

4. JlexkapcTBa Ha OCHOBE
pacTUTEIbHBIX MIPETapaToB
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