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PabGouass mporpamMmma ydeOHOW AMCIUIUIMHBI pa3paboTaHa Ha OCHOBE (QeaepabHOTO
TOCYIapCTBEHHOTO0  00pa3oBaTeNBHOTO  CTaHAapTa  CpeAHero  obmiero  oOpa3oBaHUs,
yTBepkaeHHoro Ilpukaszom Munnpocsemenus Poccum ot 12.08.2022 N 732 u npumepHOit
IPOTPaMMBI 110 JAHHOM 0011e00pa30BaTeIbHON AUCHUILUINHE, PACCMOTPEHHON U 0JJOOpPEHHON Ha
3acenanuu Ilegarormueckoro coBera ®I'BOY IO UPIIO (ITpotokon Ne 14 ot «30» HOSOps
2022 r.).

Opranuzanus-pa3padotunk padoueii mporpamMmel: [BITOY «FOYT'K»

Pa3paboruuk:
®UO Akkyaosa P.X., npenojgaBaTenb XUMHUH.

Paccmotpena u ogo6pena Ha 3acenanuu [TIIK «OO
(HanMeHOBaHUE)

[Tpotokon Ne 10 ot «05» wuronst 2023 1.

[Mpencenarens ITLK: /XycamnoBa H.A.

(nonnucs/®UO npencenarens)




AHHOTALIUA

porpaMMbl 001e00pa3oBaTeIbHON Y4eOHOM TUCITUTUTHHBI
(TEXHOJOTUYECKUMA MTPODHIIH)

Juciumnianaa OO 1.10 Xumus

PabGouasi mporpaMmma y4eOHOIi JUCHUIJIMHBI pa3padorana Ha ocHoBe TpeOoBanuii OI'OC
CpeaHero oOmero o0pa3oBaHMs, MPEABIBISIEMBIX K CTPYKTYpE, COACPNKAHHUIO M pe3yJbTaTaM
OCBOEHUS yu4eOHOU AMCLMILIUHBL, B COOTBETCTBUU C MPUMEPHOI MpOrpaMMoin Mo JUCIUILIMHE,
PEKOMEHI0BaHHOMU denepanbHbIM roCcyJapCTBEHHBIM aBTOHOMHBIM YUPEKIECHUEM

«DenepanbHbIi HHCTUTYT pa3BuTus oopazoBaHus» (PI'AY «DUPOy). [Iporokon Ne 14 ot «30»
HOs10ps 2022r.

IIporpamma BkJ/II0O4aeT B ce0s:
- 00111as1 XapaKTepUCTHKA paboUei mporpaMmbl 001Ie00pa30BaTeILHON AUCIUTLTUHBI,
- CTPYKTYypa U CoJIepaHue 00111e00pa3oBaTeIbHON TUCIUTIIIUHEI,
- YCIIOBHS pPeaH3aliy IporpaMMbl 0011Ie00pa30BaTeIbHOMN TUCIIUILIIHHEI,
- KOHTPOJIb U OLICHKA PE3YJIbTATOB OCBOCHUA JUCHUIIIIMHBI.

O0bém o0pasoBaTebHOM y4eOHOH HArpy3Kku o0y4aromerocs — 39 4acos, B TOM 4HCIIE:
00s13aTeIbHON ayAUTOPHON Y4eOHOM Harpy3ku oOyuaromerocsi - 39 yacoB, TeOpeTHYECKas
NoAroToBka 29 yacoB, B ToM uucie B ¢GopMe MNPaKTHUYECKOH MOATOTOBKU - 6 4Yacos,
nabopaTopHble (mpakTUdeckue) 3aHsaThs 10 yacoB, B TOM uuciae B (opme IpakTUYECKOH
HNOJArOTOBKM - 4 4Yaca, CaMOCTOSATENIbHOM ayaUTOpHOH paboTel oOywaromerocss — 0 yacos,
KOHCyJbTanuu - 0 4acos, 3x3aMeH - 0 4acos.

®opMa IPOMEKYTOUYHOM aTTeCTAlUU — KOMIUIEKCHBIN 3a4ET
HaumeHoBaHue pa3ieioB TUCUMIITIMHBI:

Beenenue.

Pa3nen 1. OcHOBBI cTpOEHHUS BeLECTBA

Tema 1.1.CtpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U IPUPOJIa XUMUYECKOU CBSI3U

Tewma 1.2.I1epunonnueckwnii 3akon u Tadsmmma [[.1. MenaeneeBa

Paznen 2. Xumuueckue peakiuu

Tewma 2.1. Tunsl XuMHUYECKUX peaKkIun

Tema 2.2. DaeKTpoIuTHYECKas TUCCOLMALINS U MIOHHBII 0OMeH

Paznen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BEILIECTB

Tema 3.1. Knaccugukaius, HOMEHKIATypa U CTPOSHHE HEOPTaHMUECKUX BEIIECTB

Tema 3.2. ®U3NKO-XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX BEILIECTB

Tema 3.3. nenTudukaiys HeOpraHM4eCKrUX BELIECTB

Paznen 4. CtpoeHue u CBOMCTBA OPraHUYECKUX BEIIECTB

Tema 4.1. Knaccugukaius, HOMEHKIATypa U CTPOSHHE OPraHNYECKHUX BEIECTB

Tema 4.2. CpolicTBa OpPraHMYECKUX BEIIECTB

Tema 4.3. nenTudukaiys opraHi4eckKix BEIIECTB, UX 3HaYeHHUE U IPUMEHEHHE B OBITOBOH U
IIPOU3BOJCTBEHHOM ACATEIILHOCTU YEJIOBEKA

Pasznen 5. Kunetnueckue u TepMOAMHAMUYECKNE 3aKOHOMEPHOCTH ITPOTEKAHUS XUMHUYECKUAX
peakuui

Tema 5.2.CKopoCTh XMMHUECKHUX pPeaKMi. XMMHUYECKOE PAaBHOBECHE



Paznen 6.PacTBOpBI.

Tema 6.1.IlonsTre 0 pacTBOpax

Tema 6.2. MccnenoBanue CBOWCTB pacTBOPOB

Paznen 7. Xumust B ObITY U IPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 7.1.XuMus B ObITY M POU3BOJICTBEHHOM JCATEIHHOCTH YEIOBEKA



COJAEPXXAHUE

OO01mas xapakTepucTiKa pabodeil mporpamMmbl 00IIe00pa3oBaTeIbHON
JTMCITUTTHHBI
CtpykTypa U cofepkanue 0011eo0pa3oBaTeIbHOM AUCIUILTHHBI

VcnoBus pcalin3alilii IIporpaMmbl O6H.[€O6p330BaTeJ'IBHOI71 JUCHUITIIMHBI

KoHTpoJIb 1 OLIEHKA PE3YIABTATOB OCBOCHUS TUCLIUIIIIUHBI

CTp.

12
18
19



1. OBLIAA XAPAKTEPI/ICTI/IKAUPABO‘IEI‘/'I ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

O6meo6pazoBarenbHas auciuummHa «OO/1.10 Xumus» sBisercs o0s3aTeIbHON YacThIO
0011e00pa30BaTEIbHOTO IUKJIA 00pa3oBaTeabHOM Mmporpammsl B coorBercTBur ¢ ®I'OC CIIO
no crnenuanbHOoCcTH 23.02.07 TexHuYeckoe OOCITy)KMBAaHHE M PEMOHT JBUTaTElCH, CUCTEM W
arperaToB aBTOMOOWJIEH, peann3yeMoil Ha 6a3e OCHOBHOT'O O0IIEro 00pa3oBaHMUs.

[Iporpamma pa3paborana Ha ocHoBaHuu TpeboBanuii PI'OC cpemnero o6IIETO
obpaszoBanus. Ha usydyenne muctmminabl «OO/1.10 Xumus» Ha 6a30BoM (WK yriayOJICHHOM)
YpOBHE OTBOJUTCS 39 4acos.

1.2. Llenu 1 mIaHUpyEMbIe pe3yIbTaThl OCBOCHUS TUCIUILIHBL:
Copepxanme mporpaMmMmbl oOmeoopaszoBatenbHol  aucuuuimabl  «OOd.10  Xumus
HAIPaBJICHO HA JIOCTHKCHUE CIICAYIOIINX IIETICH:
1.2.1. lleau u 3aga4u AU CHUILIHHBI

dopmMupoBaHUE y CTYACHTOB MPEACTABICHHUS O XUMUYECKOW COCTABIISIONICH €CTECTBCHHO-
HAyYHOW KapTHUHBI MHpA KaK OCHOBBI MPHUHSITHS PEIICHUN B KU3HEHHBIX W MPOU3BOJICTBECHHBIX
CUTYaIUSIX, OTBETCTBEHHOT'O TTOBEJICHUS B IPUPOITHOM cpejie.

3agaun QM CHUIINHBI:

1) chopmupoBaTh MOHUMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOIECCOB H
ABIICHUN B OKpYXKalolllel cpeie, IENOCTHOW HaydyHOW KapTHHBI MHpa, B3aUMOCBSI3U U
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (OPMYIJbI HEOPTraHMYECKUX M OPTraHMYECKUX BEIECTB,
YPaBHEHUS XUMHYCCKHX pEaKIHid, OOBACHATh WX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEICHHUS MPOCTEHINNX XHUMHUYECKUX DKCIEPUMEHTATBHBIX
UCCIEOBaHUN C coOoieHreM TpaBuil  Oe3omacHOro oOpamieHusi ¢ BelecTBaMu |
71a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHHUS HCIOJIB30BaTh MHPOPMAIMIO XUMHUECKOTO XapaKkTepa U3 pa3iHnuHbIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHHUS TMPOTHO3UPOBATH TMOCIEACTBUS CBOCH JAESATETBHOCTH H
XUMHUYECKHUX PUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB,;

6) cdopmMupoBaTh TIOHMMAaHWE 3HAYUMOCTH JOCTIDKEHUN XUMUYECKOW HAyKu W
TEXHOJIOTHI JIIsl pa3BUTHS COLIMAILHOM U TPOU3BOJCTBEHHOM cep.



1.2.2. Tlnanupyemslie pe3ysbTaThl OCBOCHHS 001Ie00pazoBarenbHON AUCIUIUIMHBI B cOOTBETCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.
Kon u IlnanupyemMble pe3yabTaThbl 0CBOCHHS JUCIUIIIMHBI
HAaMMEHOBaHUe
(popmupyembix Oo0mme JlucuuiimHapHble
KOMIIeTeHIH
OK 01. Beibupats B yacTu TPYyA0BOr0 BOCIMTAHUSA: - BJAAETh CHCTEMOM XUMHYECKHMX 3HAHUW, KOTOpas  BKIIKOYAET:

CIOCOOBI pelIeHUs
3a1a4y
npodeccuoHanbHOM
JeSATeTbHOCTH
MPUMEHUTEIBHO K
pa3InYHbIM
KOHTEKCTaM

- TOTOBHOCTH K TPYAY,
MacTepCTBa, TPYAOI00ue;

OCO3HAaHUE NI ECHHOCTH

-  TOTOBHOCTh K AaKTUBHOM  JI€SITEIbHOCTHU
TEXHOJIOTHYCCKOM u COLIMAIIbHOM
HaIlPaBJIECHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATh,
IJIAaHUPOBATh W CAMOCTOSITEILHO  BBINOJHATH
TaKyIO JEATECIIbHOCTE;

- MHTEPEC K Pa3IMYHBIM chepam
poeCCHOHAIBHON JCATEIBHOCTH,

OBiaseHue  yHUBEPCAJIbHBIMH  Y4eOHBIMH
NMO3HABATEJIbHBIMH JeiiCTBUSIMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

- CaMOCTOSATEILHO (hopmynupoBaTh u
aKTyaJu3upoBaTh MpoOJIeMy, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHaBJIUBATb CYHIGCTBGHHBIﬁ IMPpU3HAK WA
OCHOBaHHUsl [UJIsl CpaBHEHHsS, KiIacCU(DUKAIMH U
00001IeHMS;

- ONpeneNsITh UEIH JAESITeIbHOCTH,
napaMeTphl 1 KPUTCPHUU UX JOCTUIKCHUA,
- BBIBIIATH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B
paccMaTpruBaACMBIX ABJICHUAX,

- BHOCUTb KOPPEKTUBBI B  JIEATEIbHOCTD,
OLCHUBATb COOTBCTCTBUC PE3YJIbBTATOB ULECIIAM,
OIICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

- pa3BUBAaTh KPCATHUBHOC MBIINUJICHUC IIPU PCHICHUN
JKU3HEHHBIX TTPOOIEM

0) 0a30BblIe HCCJIEI0BATEIbLCKHE AeiiCTBHS:

3aJaBaTb

OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, J3JIEKTPOHHAas
00oJiouka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYIIa,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTEINEHb OKHUCICHHS, XUMUYECKas
CBSI3b, MOJb, MOJISIpPHAsT Macca, MOJSIpHBIM OOBEM, YIJIEPOJHBINA CKEJeT,
GbyHKIIMOHAIbHAS TPYINA, pajuKall, U30Mepus, U30MEepbl, TOMOJIOTUYECKUI
psia, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO/A- U a30TCOAEPKALIUE COEAUHEHNUS,
OMOJIOTMYECKH aKTHBHBIE BelIecTBa (YIJ€BOJbI, KUPHI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYpHOE  3BEHO, BBICOKOMOJICKYJSIPHBIE  COCIUHEHUS,
KPUCTAJIJIMYECKAsl peIIeTKa, TUIbl XUMHUYECKUX pPEaKIHil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, IK30-U SHAOTEPMHUUECKUE, PEaKIIMK HOHHOTO OOMeHa),
pPacTBOP, AIIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIECKTPOIUTHUECKAs AUCCOIHAIIMS,
OKHUCJIMTEIh, BOCCTAHOBHUTEIb, CKOPOCTh XMMHYECKON PEaKIHMH, XHMHUECKOE
paBHOBECHE), TEOPUM U 3aKOHBI (TEOPUS XHUMHUYECKOTO CTPOCHUS
oprannueckux BemectB A.M. bBytnepoBa, Teopus 3I€KTPOIUTHYECKOMN
Juccouuanuu, nepuoandeckuit 3akon JI.M1. MenzaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHAN S3BIK XUMHH, (PaKTOIOTUICCKUE
CBEJICHHSI O CBOMCTBaxX, COCTaBe, MOTYyYEHUH U OE30MacCHOM HCIOIb30BAaHUU
BOXHCHIINX HEOPTraHWYECKUX W OPraHWYECKUX BEHIECTB B OBITY U
MPAKTUYECKON JEeITeTbHOCTH YeTIOBEKa;

- YMETh BBIABIATH XapaKTEPHBIE TPU3HAKKM W B3aMMOCBS3b HM3yYCHHBIX
MOHSITHH, TPUMEHSITh COOTBETCTBYIOIINE TOHATHUS MIPU OMUCAHUU CTPOSHHS U
CBOMCTB HEOPTaHWYCCKUX M OPraHUYEeCKHX BEIISCTB M HMX IPEBPAIICHUI;

BBIABJIATH  B3aUMOCBSI3b  XMMHUYECKMX  3HAHMM €  MOHATUAMH U
MNpEACTABICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCETOB,

- yMETh  UCIOJB30BaTh HAMMEHOBAHUS XUMHUUYECKUX  COCIUHEHUH
MEXKIYHAPOAHOTO COK3a TEOPETUYECKOM M MNPUKIAAHON XHUMHH U

TpUBHAJIbHBIC HA3BaHUS BaKHEMIINX BELIECTB (ITUJICH, alleTHJICH, IIIULEPHUH,
denon, Qopmanpaerus, YKCycHas KHUCJIOTa, IJIMIMH, YrapHbIM ras,
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- BJIQ/IETh HaBBIKAMHU Y4eOHO-HCCIIEOBATENIBLCKOM
U IIPOEKTHOMN JIESITEIIbHOCTH, HaBbIKaMU
paspernieHus npooiem;

- BBIABJIATH IPUYUHHO-CIIEJACTBEHHBIE CBSI3U WU
aKTyaJIM3UpOBaTh 3a7ady, BBIABUIATH THIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHTbI JUIs
JIOKa3aTeNbCTBA CBOMX YTBEP)KICHHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHNUS;

- AHAIU3HUPOBATh IOJYYCHHBIE B XOJE PEIICHHUS
3a/la4yll pe3ysIbTaThl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATh HM3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETb IEPEHOCHUTH 3HAHMS B I03HABATEIBHYIO U
IPAKTUYECKYIO 001aCTH KUZHEAECSATENIbHOCTH;

- yMETb MHTETPUPOBaTh 3HAHHUA U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABUraTb  HOBBIE  HJEH,
OpPUTHHAJIbHBIE MTOJIXO0/IbI U PEILIEHUS;
- CIOCOOHOCTH MX MCIIOJIb30BAaHUS B
ITO3HABATEJIBHON U COLIMAIIBHOW IPAKTHKE

npeajiaraTb

VIJICKUCTIBINA Ta3, aMMHaK, ralieHas U3BeCTh, HeralleHasi U3BECTbh, MMUThEBAs
colla M JIPYrux), COCTaBJISITh (DOPMYNIBI HEOPTAHMUYECKUX M OPTaHHMYSCKHUX

BCIIIECTB, YPAaBHCHHMsSI XUMHUYCCKUX pEaKIHi, OOBACHATH WX CMBICI;
MMOATBEPKIATH XapaKTepHbIC XUMHUYECKUE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU M 3alUCAMHU YPaBHECHUN XUMHUYECKHX
peaKkuuii;

- YMEThb YCTAHaBIMBAThb IMPHHAJIEKHOCTb H3YYEHHBIX HEOPraHUYECKUX H
OpraHU4YCCKUX BCHICCTB K OMNPCACIICHHBIM KJIaCCaM U T'pyIIllaM COGI[I/IHCHHﬁ,
XapaKTepu30BaTh MX COCTaB M BaKHEWIIME CBOWCTBA; ONPENENATb BHJIbI
XUMHUYECKUX CBs3el (KOBAJICHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PELIETOK BELECTB; KiIacCu(UIMPOBATh XUMHUUECKUE
peaxkuuu;

- chopMMpoBaTh  MpPEJICTABICHHUS: O XHMHYECKOM  COCTaBJIAIOLICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHUpPA, POJIM XUMHH B ITO3HAHHUH SIBIICHUH
Opuposl, B (OPMUPOBAHMM MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBbHOW IPaMOTHOCTH, HEOOXOAUMOM JJIsl PELIEHUS] IPAKTHUECKUX
3ajja4 ¥ 9KOJIOTMYeCKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpenie;

- yMeTb MpPOBOJAUTH PACUeThl MO XUMHYECKUM (GOpMylIaM U ypaBHEHHUSIM
XUMHUYCCKUX peaKuHﬁ C HUCIIO0JIBb30BaHUEM (1)1/131/ILI€CKI/IX BCJINYHH,
XapaKTepU3yIOIUX BEIIECTBA ¢ KOJWYECTBEHHOM CTOPOHBI: Macchl, oObema
(HOpMasibHbIE YCIIOBHSI) Ta30B, KOJMYECTBAa BEILIECTBA; MCIOJIb30BaTh
CUCTEMHBIE XUMHUYECKHE 3HAHUS JUIS NPUHIATHS PEUICHHMH B KOHKDPETHBIX
JKM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM

OK 02.
Hcnonws3oBars
COBPEMEHHBIE
CpeJCTBA MOUCKA,
aHanm3a u
UHTEPIpETauu
UHPOpPMALIUU U
UH(pOpMallMOHHbIE
TEXHOJIOTUH JUIS
BBITNIOJTHEHMSI 3a/1a4

B 0o01acTHIIEHHOCTH HAYYHOI0 MO3HAHUS

- c(hopMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAyKd U OOIIECTBEHHON TMPaKTHKH,
OCHOBAHHOT'O Ha Juanore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHWIO CBOEr0 MecTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3IKOBOM M YHUTATEIHCKOU
KYJbTYpPbl KaK CpPEICTBAa B3aUMOACHCTBUS MEXIY
JIFOIbMU Y TO3HAHUS MUDA;

- YMETb IUIAHUPOBATb M  BBIIOJHATH XUMHYECKHMH  OKCIIEPUMEHT
(mpeBpallieHus: OpraHMYECKUX BEIIECTB IIPU HArPEBAHUHU, IIOJyYEHHUE ITUIICHA
U U3Y4YECHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKI[UU HA albJCTHUJBI, KpaxMma,
YKCYCHYIO KHUCJIOTY; JeHarypanusi OelKOB TIpH HarpeBaHUU, I[BETHHIE
peakuu OeNKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHa, ONMpEAEsATh Cpeay
BOJHBIX PAacCTBOPOB, KAauyeCTBEHHbIE peaKUWu Ha cynbdar-, kapOoOHAT- U
XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS; PEIIATh 3KCIEPUMEHTAIbHBIEC 3aa4u
no temam "Meramibl" u "Hemeramibl") B COOTBETCTBUM C MpaBUIIaMHU
TEeXHUKHA O€30MacHOCTU MpH OOpalleHUH C BEIIeCTBAaMH U J1aOOpaTOPHBIM
000py/IOBaHUEM; NPEJICTABIATh PE3yNbTaThl XUMUYECKOT0 JKCIIEpUMEHTa B
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npoecCHOHANBHOM | - OCO3HAHME UEHHOCTH HAy4YHOW JesATeNIbHOCTH, | pOopMe 3alucH ypaBHEHHI COOTBETCTBYIOIIMX peakuuil U (opMyaupoBaTh
JeSITeTbHOCTH TOTOBHOCTh ~ OCYIIECTBIISITh ~ TNPOEKTHYIO U | BBIBOJABI HA OCHOBE ITHX PE3yJIbTaTOB;
HCCJIEIOBATEIbCKYIO JESATENIbHOCTD | - YMETh aHAJIM3UPOBATh XUMUYECKYI0 HHPOPMAIIHIO, TOTYYaeMYyIO U3 pPa3HbIX
WH/IMBUYAJIbHO U B TPYIIIIE; HCTOYHUKOB (CpelCTB MaccoBoi nHpopmaruu, cetb HTEpHET U pyrue);
OBjialeHNe  YHHUBEPCAJbHBIMH  Y4eOHBIMH | - BJIQJIETh OCHOBHBIMM METOJAaMM HAy4YHOIO IIO3HAHUS BELIECTB U
NMO3HABATEJIbHBIMHU 1eHCTBUIMMU: XUMUYECKUX  SBJICHUH  (HAOmOZeHHMe,  HM3MEpEHHe,  AIKCIEPHUMEHT,
B) padora ¢ unopmaumeii: MOJIEJTUPOBAHUE);
- BJIaJICTh HAaBBIKAMH TOJYYEHUS WHPOPMALMU U3 | - YMETh HPOBOJUTH PACUEThl MO XMUMHYECKHM (opMmysaM M YpaBHEHUSM
HUCTOYHUKOB PpAa3HBIX THUIIOB, CaMOCTOSTENbHO | XUMUUYECKUX  pEakuuid ¢  HUCHOJIb30BaHHMEM  (PU3WYECKUX  BEJIHYUH,
OCYIIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATU3ALUIO M | XapaKTePHU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
MHTEPIIPETANI0 WHOOPMALUK PA3UYHBIX BUIOB | (HOpMalbHBIE YCJIOBHSA) Ta30B, KOJMYECTBAa BEIIECTBA; MCIOJIb30BaTh
1 GOpM IpeICTaBICHHS, CHUCTEMHBIE XMMHYECKHE 3HAHMS JUISI TPUHATHA PEIICHHH B KOHKPETHBIX
- co37aBaTh TEKCThl B Pa3NUYHBIX (opmarax c | )KU3HEHHBIX CUTYalUAX, CBSI3aHHBIX C BEIIECTBAMHU U MX MPUMEHEHUEM
y4eTOM Ha3Ha4YeHusi WHQPOpPMAIMA W LEJIEBOH
ayIUTOpUHU, BbIOWpas ONTUMAIbHYIO  (opMy
NPECTABICHUS U BU3yaTH3alUH;
- OLIGHUBAaTh JIOCTOBEPHOCTb, JIETHTUMHOCTb
UHPOpPMALIUK, €€ COOTBETCTBHE IIPABOBHIM H
MOpaJIbHO-ITUYECKIUM HOpMaM;
- WCIIONB30BaTh CPEICTBA WH(POPMANUOHHBIX H
KOMMYHHUKAITMOHHBIX TEXHOJIOTUA B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3allMOHHBIX  337a4y ¢  COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKUA O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHMsl, MpaBOBBIX U
THYECKHMX  HOPM, HOPM  HWH(POPMAIMOHHOM
0e30IMacHOCTH;
- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, UHHOPMAIIMOHHOH 0€3011acHOCTH
JIMYHOCTH,
OK 04. - TOTOBHOCTb K CaMOpa3BHUTHIO, | - yMETh I[JIAHUPOBATh M  BBIIOJHATh XHUMHUYECKUNW  OIKCIEPHUMEHT
Db dexTnBHO CaMOCTOSITETFHOCTH M CaMOOTIPEICIICHUIO; (IpeBparIeHus: OpraHNYECKUX BEIIECTB NPU HAarpeBaHUH, MOJTyYSHHE ITHIICHA
B3aMMO/JICIICTBOBATh | -OBJIAJICHUE HaBBIKAMHU y4eOHO- | 1 M3YYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKIMU Ha albJCTUIbI, Kpaxmall,

u paboTaTh B

WCCIIETIOBATENIbCKOM, MPOEKTHOM M CONHAIBHOM

YKCYCHYIO KHCIIOTY; JE€HaTypanus OCJIKOB TpW HarpeBaHWH, IIBETHHIC
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KOJIJIEKTHBE U JeSITeIbHOCTH; peakuuu OeNKOB; MPOBOAUTH PEAKIIMM MOHHOTO OOMEHA, ONpEAEATh Cpeay
KOMaHie Osgianenue YHUBEPCAJbHBIMH | BOAHBIX PAacTBOPOB, KA4eCTBEHHbIE peEakIUH Ha cyinbdar-, KapOOHAT- U

KOMMYHHMKATHBHBIMH JeCTBUSIMH: XJIOPUJ-aHUOHBI, Ha KATHOH aMMOHHS; PEIIaTh dKCIIEPUMEHTAIBHBIEC 3a1a4U

0) coBMecTHasl 1esITeJIbHOCTD. no temam "Meramibl" u "Hemeramibl") B COOTBETCTBUU C IpaBHJIAMU

- IIOHMMaTh M UCIOJb30BaTh IPEUMYIIECTBA | TEXHUKH O€30IIaCHOCTU NpHU OOpallleHUMM C BELIeCTBAaMHM U JIaOOpaTOPHBIM

KOMaHJHOU ¥ UHJIMBUyaJbHOW paboThI; 000pyI0BaHUEM; TPEACTABIATH PE3YIbTAaThl XUMUYECKOTO KCIIEPHMEHTA B

- IPUHUMATh eI COBMECTHOM JEeSATEeNbHOCTH, | popMe 3amMcu ypaBHEHHMH COOTBETCTBYIOIIMX PEAKIMHA U (OPMYIHPOBATh

OpraHU30BBIBATH U KOOPAMHUPOBATH JIEHUCTBUSA I10 | BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB

ee JIOCTWKEHHUIO: COCTaBJIATh IUIAaH JeWCcTBUl,

pacnpenenaTb pojid ¢ yueTOM MHEHUH Y4aCTHUKOB

00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBAaTH U BBINOJHATH padboTy B

YCIOBUAX peabHOro, BUPTYaJIbHOTO u

KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBUS;

- OCYUIIECTBJIATH IO3UTHBHOE CTPATErMYECcKOe

MIOBE/ICHUE B Pa3jIMYHBbIX CUTYalUAX, HPOSBIATH

TBOPYECTBO U BOOOpa)keHUE, ObITh MHUIIMATHBHBIM

Osi1aieHHe YHHBEPCAJIbHBIMH PeryJsTHBHbIMH

NeHCTBUAMM:

') NPUHATHE ce0s1 M APYrUX JI0Aeii:

- IPUHUMATh MOTUBBI U ApIYMEHTBI IPYTUX JHOAEH

IIPU aHAJIM3€E PE3YNbTATOB AEATEIbHOCTH;

- NIPU3HABATh CBOE IIPABO U IPAaBO IPYIHX JOAEH

Ha OIIMOKMU;

- pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C

MO3UIMH JIPYTOro YeJIOBEKa;
OK 07. B 00s1acTHIK010IrMYECKOr0 BOCIIUTAHHUSA: - chopMHMpoBaTH  MpPEJICTaBICHHUS: O XHMHYECKOM  COCTaBIISAIOLICH
CopeiicTBOBaThH - c(hopMHPOBAHHOCTH SKOJIOTMYECKON KYJIbTYpbI, | €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIM XMMHUHU B TMO3HAHUM SIBJICHHM
COXPaHEHHUIO NOHUMaHHE BIHUSHHUA COLMATbHO-PKOHOMUYECKHX | MPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
OKpYyXKaromien IPOLECCOB  HAa  COCTOSHHME  MPUPOAHONM U | (GYHKIMOHAJIHLHOW IPaMOTHOCTH, HEOOXOAUMOM AJIsl PEIIEHUS! MPAKTHUECKUX
Cpelbl, COLMAIBHOW Cpefbl, OCO3HaHUE TIJIOOATBHOTO | 33/1a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
pecypcocOepekeHu | XxapakTepa dKOJOTHYeCKUX Ipodiiem; IIPUPOIHON cpee;
10, IPUMEHATH - IUIAHUPOBAHHWE U OCYIIECTBJICHUE JIEUCTBUH B | - yMeTh COONIOATh MpaBUiIa SKOJOTMUYECKH IeIeCO00Pa3HOro MOBEACHHS B
3HaHUS 00 OKpY)XKalollled cpele Ha OCHOBE 3HAHUS I1enied | ObITy M TPYJIOBOM NIE€ATEIbHOCTU B LIETSX COXPAaHEHUS CBOETO 3J0POBBS U
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HN3MCHCHHUU

KJIIMMaTa, MpUHIUIIbL

YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HENPUATHE JICWCTBUM, MNPHUHOCAIIUX

OKpYXarolle NpUPOJHON Cpenbl; YYUTHIBATH OMACHOCTh BO3JICHCTBUS Ha
JKUBBIE OpPraHU3Mbl OMNPENIEICHHBIX BEIIECTB, MOHUMAsi CMBICH IOKa3aTes

OepexINBOro BpEll OKPYKaroILEH cpene; Ipe/eNbHON TOIyCTUMOM KOHLIEHTpaluu
IIPOU3BO/ICTBA, - yMEHHME IIPOrHO3UPOBATH HEOIAroNpUSATHBIE
3(pPEeKTUBHO 9KOJIOTMYECKUE IOCIEACTBHUS MPEIIPUHUMAEMbIX
JIECTBOBATH B JIEUCTBUI, IPEIOTBPALLATD HX;
Ype3BbIYAHBIX - pacHupeHue OIIBITA JEATeIbHOCTH
CUTYaIUsIX IKOJIOTMYECKOH HANPaBICHHOCTH;
- OBJIaJICHUE HAaBbIKAMH Y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COLIMATIbHOM
JEATENIbHOCTH;

- coOmroieHMe TpPaBWJI  OXpaHbBl  TPYyJa, | -hOPMUPOBATH YMEHHUS COOIIOIATh MPAaBUIIA TEXHUKU O€30aCHOCTH
1K' 5.3. IPOTUBOIOXKAPHOM u 9KOJIOTMYECKOH | - (POPMHUPOBAHHE FKOIOTUUECKON IPaMOTHOCTH
OcymecTBaTh 0€30I1aCHOCTH, BUIBI, IEPUOAUYHOCTb U IIPABHIIA
OpraHM3aluIo 1 0(OpPMIICHUS UHCTPYKTaXKA.

KOHTPOJIb YMeTb:

ACATCIILHOCTH - IUIaHUPOBAHUE U OCYLIECTBICHHE
IICpcoHaa pYKOBOJACTBA  paboOTOW  NPOU3BOACTBEHHOI'O
TMOJPA3/CICHHS [0 | yyacrka;

TEXHUUYECKOMY

00CITy>)KMBaHUIO U

PEMOHTY

aBTOTpaHCHOPTA
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2. CTPYKTYPA Y COJAEPX KAHHUE OBIIEOBPA3OBATEJIBbHOM TUCIATLINHBI

2.1 O0BbeM AUCIUIUTMHBI U BUJIBI YI4eOHOU pabOThI

Bun yueOHol paboThl O06bem B
qacax
O6beM 00pa3oBaTeNbHOM MPOrpaMMbl AUCIUIIIIMHBI 39
Copepxanue 39
BT. 4.
TEOPETUIECKOE O0yUeHUE 22
MIPAKTUYCCKHC 3aHITHS -
J1a00paTOPHBIE 3aHATHS 4
KOHTPOJIbHBIE pabOThI 2
MIpaKTU4eCcKast MOATOTOBKA 6
[TpuknanHoit MOIYIh (MM MPOPECCHOHATBHO-OPUCHTHPOBAHHOE COJICPIKAHUE)
BT. U..
TeopeTnyeckoe o0ydeHue 3
IIPaKTUIECCKUE 3aHATUA 4
J1a00paTOPHBIE 3aHATHS 2
KOHTPOJIbHBIE pabOThI -
MIpaKTUYeCcKast MOArOTOBKA 4
IIpomexxyTouHas arrecTanus - KOMIUIEKCHBIM 3a4€T 2




2.2. TemaTnyeckuii mjiaH u coaepxxkanue gucuumanubl «OO0A.10 Xumus»

DopMuUpyeMblI
HaumenoBanue Conep:xkanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), Oo0bem e
pa3aesioB U TeM JIaGopaTopHbIe M MPAKTHYECKHE 3aHSITHS, IPUKJIATHOH MOTY.Ib 4acoB
KOMIIeTeHIIHH
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHHUS BellecTBa 4
Tema 1.1. OcHoBHOe coiep:KaHue
Crpoenue atomoB | TeopeTnuyeckoe odyuenue
XAMHICCKAX CoBpeMenHas MoJellb CTpoeHus aroma. CHMBOJIMYECKUN S3bIK XUMHMH. XHMHYECKUH DIEMEHT. OK 01
SJICMCHTOB 1 HPUPONA | Jpexrponnas koHpuUryparus aroma. Knaccupukanus XMMUYECKHX 3IEMEHTOB (s-, P-, d-3J€MEHTEI).
XUMHWYCCKON CBASH | BajieHTHBIE ~ DJIEKTPOHBI.  BaleHTHOCTh.  DIEKTPOHHAs  NPUPOJA  XUMHUYECKOM  CBSA3M. 2
DJEeKTPOOTPHUIIATEILHOCTh. BHUABI XUMHUYECKOH CBsi3M (KOBAJICHTHAs, WOHHAs, MeETaJUTHuecKasi,
BOJIOPOIHAS) M CIIOCOOBI € 00pa3oBaHMS.
Tema 1.2. OcHoOBHOe coiep:KaHue
[Tepuognueckuii Teopernueckoe odyuenue 2 OK 01
3akoH 1 Tabmiia JLW. | Tlepuommdeckas cucTemMa XuMudeckux snementos JI.1. Menneneesa. OK 02
MenneneeBa
Paznen 2. Xumuueckue peakuumn 10
OcHOBHOE co/lep:KaHne 4
Tema 2.1. Teopernyeckoe odyueHue OK 01
THIBI XUMHYECKUX
peaiii Kraccudukanus ¥ THITBI XHMHYECKHX PEAKIUil ¢ y4acTHeM HeopraHudeckux BeriecTB. CocTaBlieHHE
YpaBHCHHI pPEAaKIMH COCIWHEHUS, Pa3JIOXKCHHS, 3aMEIleHHUs, OOMeHa, B T.4. PEaKIHi TOpCHHS,
OKHCJICHUSI-BOCCTAHOBIICHUS. ~ YPaBHEHHS  OKHCJICHUs-BOCCTaHOBICHHs. CTerneHb  OKHCIICHUS. 9
Oxwucnurens W BOCCTaHOBUTENb. COCTaBlIieHHE M ypaBHUBAaHHWE OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaknuii MeToJI0M 3JeKTPOHHOro OanaHca. OKHCIUTEFHO-BOCCTAHOBUTEIbHBIC PEAKIIUK B MPUPOJIC,
MIPOM3BOCTBEHHBIX MPOIIECCAX U )KU3HEIEATEIBHOCTH OPraHU3MOB
[IpakTnueckas MoAroTOBKa 2 IIK 5.3
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
ONEKTPOTUTHYECKAS | TeopeTndeckoe ofydenue 2 OK 04
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IMCCOLIMALIASL U
WOHHBIA 00OMEH

Teopus snekTponuTUdecKon auccorrany. VIoHbl. DIEeKTpONNUThI, HEAJIEKTPOIUTHI. Peakiiuu HOHHOTO
obmeHa. CocraBiieHUE peakiuii HOHHOro oOMEHa IIyTeM COCTaBJIEHUs UX IOJHBIX M COKPALIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX peaKluil

JlaGopaTopHas pabora “Tumbl XuMuueckux peaknuii’. MccimemoBanue THIOB (MO COCTaBy U
KOJIMYECTBY MCXOJHBIX U 00pa3yIoIMXCs BEIIECTB) U MPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue
peaxkuuii HOHHOTO 00OMeHa, ONpeJIelIeHHE CpPeibl BOJIHBIX PACTBOPOB. 3a/laHus HA COCTABICHHE HOHHBIX
peakuuii

Pazgea 3.

CTpOCHHe M CBOMCTBA HEOPraHNvYeCKUX BCIIECTB

12

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa

CTpOCHHUE
HCOPTaHNUYCCKUX

BEIIIECTB

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

[Mpenmer Heoprannyeckoit xumun. Kiraccuukamnusi HeopraHMIeCKUX BemecTB. [IpocThie U CIIOXKHBIC
BemiectBa. (OCHOBHBIE KJIACChl CIOKHBIX BEIIECTB (OKCHUIbI, THAPOKCUABI, KHUCIOTHI, COIN).
B3anMocBs3p HEOpraHWYEeCKHMX BEIIECTB. ATrperaTtHble COCTOSHUS BemiecTBa. Kpucraminueckue u
amMopdHble BeleCTBA. THUIBI KPUCTAUNIMYECKUX PEIIETOK (aToMHas, MOJIEKYyIspHas, HWOHHas,
METaJITNYecKasi). 3aBUCUMOCTh (DH3UYECKMX CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIICTKH.
3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB OT BHUJIa XUMUYECKOM CBA3U U THUIA KPUCTAININYECKON
perneTku. [IpudrHBI MHOTOOOpAa3us BEIIECTB.

HpaKTI/I‘lCCKaH IMOATOTOBKA

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE
CBOMCTBa
HEOPraHUYECKHX
BEIIECTB

OcHoBHOE CoACPKAHUEC

Teopernueckoe o0yuenune

Mertannsl. O6H_II/IC (1)I/I3I/I‘IGCKI/IG U XMMUYECKHEe CBOMCTBa MeTalIoB. CIIOCOOBI MMOJIY4YCHMU. 3HadeHUe
MCTAJUIOB W HEMCTAJJIOB B MPHUPOAC U KUSHCACATCIBHOCTH YCIIOBCKAa WM OPraHU3MOB. KOppOSI/Iﬂ
MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIlUThI MCTAJJIOB OT KOPPO3UHU

Hemerannpl. OOmue Qusnueckue W XWMHUUYECKHE CBOWCTBA HEMETAUIOB. THWIHMYHBIE CBOWCTBA
HemeraiioB IV— VII rpynn. Knaccudpukanuss W HOMEHKJIAaTypa COEJUHEHUH HEMeTaslIoB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEMIECTB (OKCHIOB, THUIIPOKCHIOB,
KHUCJIOT, COJIeM W Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB IPOCTHIX BEUIECTB, BOJOPOIHBIX
COEMHEHHH, BBICIIUX OKCUJIOB U TUJIPOKCHJIOB

KountpoJabHas padora 1 CBoiicTBa HEOPraHUYECKUX BEIIECTB

OK 01
OK 02
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HpaKTI/ILICCKaH IHoAroToBKa

Tema 3.3. OcHoBHOE coep:kaHue OK 01
Wnentudukanms JlaboparopHas padota «aeHTuduxaiyss HEOpraHU4eCKNX BELIECTBY. OK 02
HEOPTraHUYECKHUX Pemienue skcneprMMEHTANBHBIX 3a/lad MO XMUMHYECKUM CBOMCTBAM METAUIOB U HEMETAJUIOB, IO OK 04

BEIIIECTB PAacIO3HAaBaHUIO U MOIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB.
Pazpea 4. CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB
OcHoBHOE coepKaHue OK 01

Tema 4.1. Teoperuueckoe oGyuyenue

Knaccudukarus, [MosiBIICHHE W Pa3BUTHE OPraHMYECKONW XMMHUHM KaK Haykw. IIpeqMer opraHudyeckod XuMuu. MecTo u
CTPOCHHE 1 3HAYE€HHE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK. XMMHUYECKOE CTPOEHHE KaK MOPSIOK
HOMCHKJIaTypa COCIMHEHHUSI aTOMOB B MOJIEKYJIE€ COIJIACHO MX BaJleHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU
OpraHu4CCKUX XUMHUYECKOTO CTPOEHHUsI oOpraHumdeckux coeauHeHuid A.M. bymiepoBa. VYriaepoaHblil ckenet
BELICCTB OpPraHMYECKON MOJEKyNbl. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHUS MOJIEKYI.
Nzomepus u uzomepsl. Tlonstue o ¢yakmuonansroi rpynme. Pagukan. [puHnumne! kiaccupukanim
OpraHMYECKUX COCAMHEHUU. MexayHapoaHass HOMEHKIATypa ¢ TNPUHIUIB  HOMEHKIIATYPHI
opranuyeckux coenuHeHui. [lonstue 00 azorcopepKaluX COCAUHEHUAX, OMOJIOTUYECKU aKTHBHBIX
BemecTBax (yrieBojax, XHpax, Oenkax W JAp.), BBICOKOMOJEKYISPHBIX COEAMHEHUSX (MOHOMeEp,
MOJIUMEp, CTPYKTYPHOE 3BEHO)

OcHoBHOeE coaep:xaHue OK 01

Teoperuueckoe o0yuenue OK 02

Tema 4.2. CBOHCTBA | Du3MKO-XUMUUECKHE CBOMCTBA OpPTaHMYECKUX COEAMHEHUN OTIENbHBIX KIACCOB (OCOOEHHOCTH OK 04

OpraHU4YeCKUX
COEIUHEHUN

KJIacCU(UKALMM W HOMEHKJIATypbl BHYTPH KJjacca; T'OMOJIOTHUYECKMH psia U obmas Qopmyna;
u3omMepusi; (pu3MuyecKue CBOMCTBA; XMMHYECKHE CBOMCTBA; CIOCOOBI MONYYEHUs): — Mpe/eibHbIe
YTJI€BOA0OPOAb! (aJIKaHbl U IIUKJIOAJIKaHbl). ['opeHrne MeTaHa Kak OJMH U3 OCHOBHBIX UICTOYHUKOB TeIlIa
B IPOMBIIUIEHHOCTH M ObITy. CBOWCTBa MPUPOIHBIX YIJIEBOJOPOJIOB, HAXOXAECHUE B NPUPOAE U
MPUMEHEHUE aJIKaHOB, — HEMpeAeNbHble (QJKEeHbl, aJKWHBl W aJIKaJue€Hbl) M apoOMaTUYecKue
yrieBogopoasl. ['opeHue aneruneHa Kak UCTOYHHUK BBICOKOTEMIIEPATYpHOIO IUIAMEHH IS CBApKU U
PE3KM METaJUIOB.
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— KUCIIOPOJICOJepIKALIIE COCTUHEHNUS (CTIUPTHI U (PEHOJIBI, KAPOOHOBBIE KHCIOTHI U 3(PUPHI, alTbACTHIBI
U KETOHBI, JXUPBI, yriaeBoibl). [IpakTudyeckoe NpUMEHEHHE STUJICHIJIMKOJIA, TJIMIEpUHA, (eHoa.
[Mpumenenne Qopmanbaernia, aneTalbIeTHIa, YKCYCHOM KHCIOTBHL. Mpblla KakK COJU BBICHIMX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLja

— a30TCOoJIepXKalllhue COCAMHCHUS (aMUHBI WM aMHUHOKHUCIOTHI, Oeiku). BricOKOMONEKyIsipHBIC
COeMHEHUS (CHHTETUYECKUE M OMOJIOTHYeCKHU-aKTHBHBIC). MOHOMEp, TIOJUMED, CTPYKTYPHOE 3BEHO.
[Tonumepuszanusi 3TUIEHA Kak OCHOBHOE HAIPaBJICHHE €ro HCMOJb30BaHMs. ['eHeThueckasi CBs3b
MEXy KJIACCAMHM OPTaHUYECKUX COCTUHEHUN.

Tema 4.3. OcHoBHOeE coep:kaHue OK 01
Wnentndukarms Teopernueckoe odyuenue OK 02
OPTaHHIHCCKUX buooprannueckue coenuHenus. llpumenenue u Ouonoruyeckas poib yriaeBoaoB. OkKucIeHHE OK 04
BCIICCTB, UX YIJEBOJOB — MHCTOYHUK OHHEPrUM KHUBBIX OpraHu3MoB. OO0acTH NPUMEHEHHUS aMHHOKUCIIOT.
SHAHCHHC 1 [IpeBpamenust OenkoB NumM B opraHu3me. buonornueckue ¢yHkiuu OenkoB. buonornueckue
H%HMeHe}fHe B ¢dbyHKIMU XUpoB. PoJb opraHndeckoil XWMUH B pelIeHHH po0JIeM MUIIEBOH 0e301MacHOCTH
PITOBOM KonrpoJabHas padora 2 CTpyKTypa U CBOWCTBA OPraHUYECKUX BELIECTB
IIPOU3BOJCTBEHHON
JeSITeNbHOCTH
YyeJloBeKa
Paspea S. Kunernyeckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XHMHYeCKUX PeaKIuii
OcHoBHOE coaep:xaHue OK 01
Tema 5.1 Teopernyeckoe odyueHue OK 02
Cxopoctsb CKOpOCTh peakiiH, €€ 3aBHCHMMOCTh OT Pa3iM4HBIX (DAKTOPOB: MPHUPOJBI PEArHPYIOMIUX BENIECTB,
XUMHHICCKUX KOHLEHTPAallMM  pearupyroolux  BEUIECTB,  TeMIepaTyppl M IUIOIIAJM  PEaKLMOHHON
PeaKIIHiL. noBepXHOCTU. TemnoBbledpPEKThl XUMHUYECKUX pEaKIuil. OK30-M SHAOTEPMHUYECKHE, PpEaKIIHH.
XnuMu4eckoe OOpatuMocTh peakiuil. XUMHUYECKOE PaBHOBECHE W €ro CMEUICHHWE IOJ ACUCTBUEM DPAa3IUYHBIX
paBHOBeEcHE (akTopoB (KOHLEHTpALlUs PEareHTOB WU MPOIYKTOB pEaKIUH, IaBJICHHUE, TeMIleparypa) Uit
CO3/IaHHS ONTHMAJIBHBIX YCIOBUM MPOTEKaHUs XUMHUECKUX nporieccoB. IIpunnun Jle [llarense.
IIpakTHYeckune 3aHATHSA OK 01
PenieHne NMpakTUKO-OPHMEHTHPOBAHHBIX 3aJaHUI Ha aHaiu3 (aKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOpPOCTH XUMHYECKOM peaKiyu, B T.4. ¢ MO3UIMNA IKOJOTHUECKH 11eJIECO00Pa3HOTo MOBEACHUS B ObITY ITK5.3

Y TPYAOBOM NEATEIBLHOCTH B LEISAX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAOIIEH MPUPOTHON CPEIBI.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHMi Ha npumeHeHue npuHuuna Jle-lllarense s
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HaxXOXJACHUA HaAIIPpaBJICHUA CMCHICHUSA PaBHOBCCHUA XHUMHYECKOM pCakiiukn H aHaJInu3 (baKTOpOB,
BJIMAIOINHNX HAa CMCHICHUC XUMHNYCCKOI'O PaBHOBECH A

Pa3nen 6. PacTBopnl 1
OcHoBHOE coep:kaHue 1 OK 01
Teopernyeckoe odyueHue OK 02
Tema 6.1. PactBopeHne Kak (U3MKO-XMMMYECKMi 1pouecc. PactBopsl. CHocoObl IIPUTOTOBICHHS  pad OK 07
TlonaTne 0 pacTBopax | pacrpopumocts. MaccoBas 71078 PACTBOPEHHOTO BeliecTBa. CMBICH TOKa3aTes MPEIENbHO JOMY
KOHIEHTPALMM M €ro HCHOIb30BAHME B OLEHKE HKOJIOrMYeckol OesomacHocTu. IlpaBmiia 5Ko0JIO0
11ENIECO00PA3HOr0 MOBEACHHUSI B OBITY M TPYAOBOH JEATENBHOCTH B LENAX COXPAHEHHS CBOETO 3J10] 1
OKpY’KaloLlel IPUPOIHOM Cpelbl; OIACHOCTh BO3IEHCTBHS HA JKMBBIE OPTaHM3MbI OIPEEICHHBIX B
PeleHre NpaKTMKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHHMil HA PACTBOPHI, HCIOIB3yeMBIE B OB
IIPOU3BO/ICTBEHHOM JIEATENLHOCTH YEI0BEKA.
OcHoOBHOe coiep:KaHue 2 OK 01
Tema 6.2. JlaGopaTopHbie 3aHATHS OK 02
HUCCHGHOBaHHe JlaGoparopnas pa6ora «IIpuroTOBJIEHHE PpACTBOPOB». IIPUrOTOBIEHHME pPAcTBOPOB 3aJaHHOM OK 04
CBOMCTB PAaCTBOPOB | (\1accoBoit,%) KOHLEHTPAMHU (C IPAaKTHKO-OPUEHTHPOBAHHBIMU BOIIPOCAMH) U OIIPEJENeHHE CPEJIbl 2
BOJIHBIX PacTBOPOB. PellieHne 3a1au Ha MPUTOTOBJIEHNE PACTBOPOB.
[TpakTHyecKas MOAroTOBKA 2
Paznen 7. Xumusi B 6bITY U IPOM3BOACTBEHHOI IEATEIHLHOCTH YeI0BeKa 4 OK 01
OCHOBHOE COIeP/KAHUE OK 02
Tema 7.1 OK 04
TpakTH4ecKne 3aHsITHsI 4
Xumus B ObITY U — — — OK 07
HpomsBOACTBeHHOH | IOMCK H aHAIN3 KEHCOB O NPHMEHeHHH XHMUYECKUX BEIUICCTB H TeXHONOMHH C yuerom Oymyeit 1K 5.3
EATENLHOCTH Npo(eCCUOHATLHON  JEATENBHOCTH 110 TEMaM: BaKHEHIIME  CTPOMTENBHBIE  MaTepHAbL, .
YeToBeKa KOHCTPYKIIMOHHBIE ~MaTepHMasbl, KPacKd, CTEKIO, KepaMUKa, MaTepuabl JUIS  DIEKTPOHHKH, 4
HAaHOMAaTepHasbl, TEKCTHJIbHBIE BOJIOKHA, MCTOYHMKH DHEPIHM, OPraHUYEeCKUE M MHUHEPAIbHEIE
y00pEHUsi, JIEKAPCTBEHHBIE BEIIECTBA, OBITOBAsS XWMHs. 3amuTa: l[IpencTaBieHWe Ppe3yJbTaToB
pelieHns KeiicoB B hopMe MUHHU-JI0KJIa/1a C Mpe3eHTalue.
[TpakTHyecKas MOAroTOBKA 2
TIpoMesKyTOUHAsI ATTECTANMS N0 AUCHMILIHHE (KOMILIEKCHBIN 3a4eT) 2
Bcero 39
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3.YCJIOBUSI PEAJIM3ALIUM IPOT'PAMMBbI OBLLIEOBPA3OBATEJIBHOM
TACIHATITAHBI

3.1. TpeboBanus K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00€CIICUEHUIO

Peanu3anus mporpaMMbl JUCIUILTMHBI TpeOyeT Hanmuus yueoHoro kabunera «OO/.10 Xumusy.
O6opynoBanue yaeOHOT0 KabUHeTA!

Texnuyeckue cpeacTBa o00y4eHHMsi: KOMIIBIOTEP C YCTPONMCTBaMHM BOCHPOM3BEACHUS 3BYKa,
MYJIBTUMEANA-TIPOEKTOP C IKPAHOM.

OobOopynoBanue Jadoparopum u padouyux MecT JadOPATOPUM: MEH3YPKH, IHUIETKU-
KareJbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JYIblI, MPEIMETHbIE U IMOKPOBHBIC CTEKJA, IUIAHLIETHI MJIs
KaleJbHBIX peakuuid, (uiIbTpoBalbHasg Oymara, MPOMBIBAJIKU, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, (OHApUKH, HA0OpP PEAKTHBOB, CTCKIITHHBIC MAJIOYKH, IITATHBBI ISl TPOOMPOK; MEpHBIC
HWJIUHAPHI, BOPOHKU CTEKJISIHHBIC, BOPOHKU AeNUTeNbHbIe mumHapuiyeckue (50-100 mur), ctynku ¢
necTukoM, ¢apdopoBbie YAk, MUHIETHI, (QUIBTPHI OyMakHbIC, BaTa, Mapis, YacOBbIC CTEKIIa,
AJIEKTPOIUTUTKH, JTA0OPATOPHBIC IITATUBBI, CIUPTOBBIC TOPEIIKH, CIIUYKUA, TPUOOP ISl TTOTYyYEHUS Ta30B
(umu mpoOWpKa € Ta300TBOAHON TPYOKOi), Hepikarenu Uis TPOOMPOK, CKISHKH JUIsl XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIC JOTKH; xuMudeckue crtakanbl (50, 100 m 200 mi); mmaTend; MHHICTHI
TUTEINIbHBIE IIHUIIBI, CEKyHIOMEPHI (TaliMepsl), MepHble Tpooupku (Ha 10—-20 mi) u MepHbIe KOI0bI (25,
50, 100 u 200 mu), BoasHass OaHs (MJIM TEPMOCTAT), CTEKISHHBIC MAJIOYKH; KOHHMYECKHE KOJOBI IS
tutpoBanus (50 u 100 wmi); WHIMKATOpHBIE TMOJOCKM Uig ompeneneHus pH wu cranmapTHas
MHAMKATOpHAs 1LIKaja; YHUBEpCalIbHBIA MHIUKATOP; muneTku Ha 1, 10, 50 mn (wim no3aropel Ha 1, S u
10 mu1), OropeTku Uis TUTPOBaHUS, MeIuUuHCKHME mmpuipl Ha 100-150 mu, maGopaTopHble W/Min
aHaJIUTUYECKHE Bechl, pH-MeTphl, CymmibHBIN KA, U Ip. T1adopaTopHOE 000pYyI0BAHNE.

3.2. UndopmarmornHoe obecrnieueHne 00yueHus

1.OcHoBHas uTEpaTypa:

1).Capraes I1. M. O6mmas u Heoprannueckas xumus. M.: U3natensctBo «Jlanb» (CI10),2023
2).Apremenko A.W. Oprannueckas xumus .M.: U3narensctBo «Jlanp» (CI10),2023

2. JlonomHUTEIBLHAS TUTEPATYPA:

1) 'a6puensa O. C., OctpoymoB U. I' Xumus10 knacc. bazosslit ypoBenb. Mocksa: Jlpoda,2022r.
2) I'a6puensia O. C., OctpoymoB U. I' Xumus 11 knacc. bazoserit ypoBenb. Mocksa: JIpoda,2022 r
3. UudopmarnnoHHbie pecypchl:

1. FOPAUT: snexTponHas 6ubnmoTednas cuctema: caiit. — Mocksa, 2018 -.-URL: https: //www. pvg.
mk. Ru/ (omummnuana «Ilokopu Bopo6seBsl rope»). ([ata oOpamenus 05.04.2021)

2. FOPAWT: snexTponHas GuGHoTedHas cucteMa: caiit. — Mocksa, 2020 -.-URL: https: //www. hemi.
wallst. Ru/ (O6pazoBaTenbHbIil CAlT TSl IIKOJIBHUKOB «XuMusi»). ([ara obpamenus 05.04.2021)

3. FJOPAUT: snexktponHas Gu6IMoTeuHas cucTema: caiiT. — Mocksa, 2021 --URL: https: //www.
alhimikov. Net/ (O6pa3oBaTenbHbIii CalT 11 MKOALHUKOB). ([laTta oOpamenus 06.04.2021)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIUIIJIMHbI

KoHTposib W OLEHKAa pacKpbhIBalOTCA
0o0ydJarouMucs yMEHUs, HalpaBJICHHBIC

yepe3 YCBOCHHBIE 3HaHUS W MPHOOPETECHHBIC
Ha ¢QopmMupoBaHHe OOMMX © TPO(HECCHOHATBHBIX

komrereHIMH. KomnereHIuM 1OMKHBI ObITh COOTHECEHbl C NPEAMETHBIMU pe3yibTaramu. [l
KOHTPOJISI M OLEHKH PE3yJIbTaTOB OOyYeHHUs NpenojaBaTeib BBIOMpPACT (OPMBI U METOABI C YYETOM
npodeccrnoHanu3anuyu 00y4eHus o MporpaMme AUCUUILUINH

Ne oK/m Monyas/Pa3znen/Tema Pe3yabTar 00y4yeHus Tunet OueHOqu X
K MeponpUATHI
I OcHoBHOe coepkaHue
1 Paznea 1. OcHoBbI @opmymposats
0a3o0Bble MOHSATHS H
CTPOEHHUS BellecTBa
3aKOHBI XUMHUH
1.1 OK 01 | Crpoenue aToMOB CocraBnsate xumuueckue | 1. Tect «CtpoeHue
XUMHYECKHUX (hopMyIIbl COEAMHEHUI B | aTOMOB XUMHUYECKUX
3JIEMEHTOB M MIPUPOAA | COOTBETCTBUHU CO 3JIEMEHTOB M MPUPOA
XUMHUYECKOH CBS3U CTENEHBIO OKUCIICHUS XUMHUYECKON CBSA3M».
XUMHYECKHUX 3JIEMEHTOB, | 2. 3ama4yu Ha
UCXOJIA U3 BAJICHTHOCTU | COCTABJICHUE
u XUMHYECKHUX HOopMyIT
3JEKTPOOTPULATENBHOCT | IBYXaTOMHBIX
u coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U
T.IL.).
1.2 OK 01 | Ilepuoguyeckuii 3aKkoH | XapakTepu30BaTh 1. Tecr
OK 02 | u tabmuna JI.1. XUMHUYECKHE DJIEMEHTHI B | «MeTammnueckue /
Menneneena COOTBETCTBHUU C UX HEMETaJUINYECKUE
MOJIOKEHUEM B CBOICTBA,
NEePUOINYECKON CUCTEME | AJIEKTPOOTPHUILIATEIBHOC

XUMHUYECKHUX DIIEMEHTOB
J.1. MenneneeBa

Th U CPOJICTBO K
AJIEKTPOHY XUMUYECKUX
AJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM
CTPOEHUEM U
MOJIOKEHUEM B
MIEPUOANYECKON
CHUCTEME XMMUYECKUX
anemenToB J[.1.
Menneneenay.
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OK/II

THunbl 0LIEHOYHBIX

Ne Mopnyas/Paznen/Tema | Pesyabrar 00yyeHus .
K MeponpUATHI
2 Pa3nen 2. XapakTepu3oBaTh
XuMHnuyecKkue THIIBI XUMMHYECKUX
peakuumn peakumii
2.1 OK 01 | Tunsl XUMHUYECKUX CocraBnsTh peakuuu 1. 3anaun Ha
OK 04 | peakuuit COEMHEHMUS, COCTaBJICHHE
pasnoxeHusi, oOMeHa, YpaBHEHUU PEAKIUM:
3aMelleHMS, — COEIMHEHMUS,
OKHCIIUTENBHO- 3aMelIeHUs,
BOCCTAHOBUTEJIbHBIC paznoxkeHus, 0OMeHa;
peakuuu — OKUCJIUTENBHO-
BOCCTAaHOBUTEIbHBIX
peaKkuuii ¢
UCIIOJIb30BaHUEM
METO/1a 3JIEKTPOHHOT'O
Oananca.
2.2 DIIEKTPOIUTHYECKAS CocraBnsATh ypaBHEHUS 1. 3aganus Ha
JUCCOIUAIUSA U XUMHUYECKHUX PEAKIINU COCTaBJICHUE
MOHHBIN 0OOMEH MOHHOI0 0OMEHa C MOJIEKYJIIPHBIX U
Y4aCTHEM MOHHBIX PEaKIHil C
HEOpPraHUYECKUX y4acTUEM KHUCIIOT,
BEILIECTB OCHOBaHUI U COJIEH,
YCTaHOBJICHHE
U3MEHEHUs
KHCIIOTHOCTH CPEJIbI
2. JlaGopaTtopHas
pabota "Tunsr
XUMUYECKHUX peakuui”
3 Pasnen 3. Crpoenue u | UcciienoBars crpoenne | KonrposabHasi paora

CBOJMCTBA
HEOPraHu4YeCcKux
BelleCTB

M CBOHCTBA
HEOPraHu4YecKux
BelleCTB

«CBojicTBa
HEOPraHU4eCKHX
BeLEeCTB»
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OK/II

THunbsl 0oLeHOYHBIX

Ne Mopnyas/Paznen/Tema | Pesyabrar 00yyeHus .
K MeponpUATHI
3.1 OK 01 | Knaccuduxarnmus, Knaccudumnuponats 1. Tect «Homenknarypa
HOMEHKJIaTypa HEOpraHu4ecKue U Ha3BaHUE
CTpOEHUE BEIIECTBA B HEOPraHUYECKUX
HEOpPraHUYECKUX COOTBETCTBHUH C UX BELIECTB UCXOJIS U3 UX
BELIECTB CTPOEHUEM XUMHUYECKON (OPMYITbI
WM COCTaBJICHUE
XUMHUYECKON (POPMYIIbI
UCXO0/1 U3 Ha3BaHMs
BEILIECTBA 110
MEXyHapOAHOM UiH
TPUBHAIBHOU
HOMEHKJIAType».
2. 3ajaum Ha pacuer
MacCOBOM 1011 (Macchl)
XUMHYECKOI'0 2JIEMEHTA
(coenmuHeHus) B
MoJieKyIie (CMecH).
3.2 OK 01 | ®u3nuko-xuMUYECKUE YcranasinuBaTh 1. Tect «Ocobennoctu
OK 02 | cBoiicTBa 3aBUCUMOCTD (PU3HUKO- XUMHYECKHX CBOICTB
HEOPraHUYECKUX XUMHYECKHUX CBOMCTB OKCHJI0B, KUCJIOT,
BEIIECTB HEOpPraHUYECKUX OCHOBaHUH,
BEIIECTB OT CTPOCHUS aM(OTEPHBIX
aTOMOB U MOJIEKYJ, a TUAPOKCUOB U COJIEI.
TaK)Ke TUIIA 2. KonrtposbHas pabora
KPHUCTAIIINYECKOM
pELIETKH
3.3 OK 01 | Unentuduxanms Hccnenosath 1. [IpakTuko-
OK 02 | Heopranm4eckux Ka4EeCTBEHHBIC PEAKLIMM | OPUEHTUPOBAHHbIE
OK 04 | BemectB HEOPraHUYECKUX 3aJlaHus 110
BELIECTB COCTaBJICHUIO
XUMHUYECKHUX PeaKIuii ¢
y4acTHeM
HEOPraHUYECKUX
BELIECTB,
UCIIOJIB3YEMBIX ISl KX
UACHTU(DUKAITIH.
4 HccnenoBats crpoenue | KonTpoJsbHasi padora

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BelleCTB

M CBOHCTBA
OpPraHuYecKuX BellecTB

«CtpoeHue u
CBONCTBA
OpPraHu4ecKux
BelIeCTBY
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OK/MI

THunbl 0LIEHOYHBIX

Ne Mopnyas/Paznen/Tema | Pesyabrar 00yyeHus .
K MeponpUATHI
4.1 OK 01 | Knaccudukarmus, Knaccudumnuponats 1. 3aganus Ha
CTpPOCHHUE U OpraHWYECKHE BEIIECTBA | COCTABJICHUE Ha3BaHUI
HOMEHKJIaTypa B COOTBETCTBUU C UX OpraHUYECKUX
OpraHUYECKUX CTPOCHHEM COCIMHEHMI 110
BCIIECTB TPUBUAILHON WIIN
MEXKTYHapOAHOMN
CHCTEMaTHUYECKOI
HOMEHKJIaType.
2. 3amauu Ha
onpeecHue
npocTteiiimen hopmyIibl
OPraHUYeCKOu
MOJIEKYJIbI, UCXOMS U3
3JIEMEHTHOT'O COCTaBa (B
%)
4.2 OK 01 | CBoiicTBa YcTanaBiauBaTh 1. 3aganus Ha
OK 02 | oprannueckux 3aBUCHUMOCTH (PU3HUKO- COCTaBJICHHE
OK 04 | coeqnuenni XUMHYECKUX CBOMCTB YpaBHEHUU

OpraHn4YCCKuX BCUICCTB
OT CTPOCHUS MOJICKYIJI

XUMHYECKHUX PEaKIui ¢
y4acTUEM
OPraHUYeCKHUX BEIIECTB
Ha OCHOBaHUH UX
COCTaBa M CTPOCHHS.

2. 3amaHus Ha
COCTaBJICHHUE
ypaBHEHUH
XUMUYECKHUX PEaKLUi,
WJUTFOCTPUPYIOITUX
XHMHYECKHE CBOMCTBA C
Y4ETOM MEXaHH3MOB
MPOTEKAHUS TAHHBIX
peaKkuuii u
TeHETHYECKOM CBA3U
OpPraHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacueTrHble 3a/1a4uM 110
YpaBHEHUSIM PEAKIUN C
y4acTUEM
OPraHUYEeCKHUX BEIIECTB.
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OK/II

THunbl 0LIEHOYHBIX

Ne Mopnyas/Paznen/Tema | Pesyabrar 00yyeHus .
K MeponpUATHI
4.3 OK 01 | UnerTtudukarus Uccnenosars 1.IIpakTuko-
OK 02 | oprannueckux KaueCTBCHHbBIC PEAKIIUM | OPUEHTUPOBAHHBIE
OK 04 | BemiecTB, UX 3HaUE€HUE | OPraHUUYECKUX 3a/1aHus 110
IIK U IPUMCHEHUE B COCIMHEHUH OTIENIBbHBIX | COCTaBJICHUIO
53 OBITOBOH U KJIACCOB XUMUYECKUX PEaKIUi ¢
IIPOU3BOJCTBEHHOMN y4acTUEM
JESTEIbHOCTH OpPraHMYECKUX BEILIECTB,
YeJI0BEKa B T.Y. HCIOJIb3YEMBIX
U1 UX UACHTU(PUKALUN
B OBITY U
IPOMBIIIJICHHOCTH.
2.KOHTpOJIbHAs paboTa
5 Pazpeua 5. XapakrTepu3oBaTthb
Kunernueckue u BJMSIHUE PA3JINYHBIX
TepMoOANHAMHYEeCKHe | (paKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTh
NPOTEeKAHUSI XMMHYECKHX peaKIuii
XHUMHYECKHX peaKkuui
5) OK 01 | CkopocTh XMMHUYECKUX | XapaKTepU30BaTh [IpakTuko-
OK 02 | peakumii. XuMu4ecKkoe | BIMSHHE KOHLEHTPALUU | OPUEHTUPOBAHHbIE
paBHOBECHE pearupymoImux BeIecTB | TEOPETUUECKHE 3a/laHus
U TeMIIepaTyphl Ha Ha aHanu3 (pakTopos.,
CKOPOCTb XUMHUYECKUX BIIMSIONINX Ha
peakuuii MU3MEHEHUE CKOPOCTH
XapakTepus3oBaThb XUMHUYECKON peaKIiH.
BIIMSTHUE U3MEHEHUS [Ipaktuko-
KOHLIEHTPALlUU BEIIECTB, | OPUECHTHPOBAHHbBIE
peaxkuuu cpeasl u 3a/laHus Ha
TEeMIEepaTypbl Ha pUMEHEHNEe TPUHIINIIA
cMmemenue xumuueckoro | Jle-Illarense mia
paBHOBECHS HaXO0XJIEHUs
HalpaBJIeHUs
CMEILIEHUS] PAaBHOBECHS
XUMHUYECKON peaKklMy U
aHanu3 (pakTopoB,
BJIMSIIOLINX Ha
CMeIlleHne
XUMHYECKOT0
paBHOBECHS
6 HccaenoBarb
Paszes 6. PacTopbi HCTHHHBIE PACTBOPBHI C
3a/IaHHBIMH
XapaKTepUCTHKAMHU
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Ne oK/ Moayas/Paznen/Tema |  PesyabTat 00yyenust Tumst OueHOquIX
K MeponpUATHI
6.1 OK 01 | Ilonsitue o pactBopax | PaznuyaTh uCTUHHBIE 1. 3agauu Ha
OK 02 pacTBOPHI MIPUTOTOBJICHUE
pacTBOpOB.
2. IIpakTuko-
OPUEHTHPOBAHHBIC
pacyeTHbIC 3a1aHUS Ha
JIUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIE B
OBITOBOH U
MIPOU3BOJICTBEHHON
NESTeIbHOCTH YeJIOBEKa
6.2 OK 01 | UccnenoBanue UccnenoBath Gu3nko- JlabopaTtopHnas pabota
OK 04 | cBoiiCTB pacTBOpPOB XMMHYECKHE CBOMCTBA “IIpuroToBneHue
MCTHUHHBIX PACTBOPOB pacTBOpoB”
I IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlepPKaAHUeE (COAepPKaHUe IPUKJIATHOTO
MO/1YJIAA)
7 Pazpnen 7. OuenuBarpb
Xumus B ObITY H NOCJICACTBUS OBITOBOM
NPOU3BOACTBEHHOM Y NIPOU3BOCTBEHHOM
JAesiTeJIbHOCTH JAesiTeJIbHOCTH
YyeJIOBEKAa YyeJIOBEKA C MO3UIH
IKO0JIOTHYECKOM
0e301acHOCTH
OK 01 | Xumus B ObITY U OnenuBats nocneactsus | Keiic (¢ yuerom
OK 02 | npou3BOACTBEHHOM OBITOBOI U Oymymeit
OK 04 | nearenpHOCTH IIPOU3BOACTBEHHOMN npogeccuoHaIbHON
OK 07 | uenoBeka NESTENIbHOCTH YeJIOBEKa | JACSITENbHOCTH)
[IK C TTO3UIUHI Bo3MokHbBIE TEMBI
5.3 IKOJIOTHYECKOM KEWCOB:
0€30MacHOCTH 1. [Torennenue kauMara

7 BBICBOOOKIECHUE
ra30BBIX TUIPATOB CO
JTHA OKeaHa.

2. bBynymue Marepuansl
JUTSL aBUA-, MAITUHO- U
PUOOPOCTPOCHUSI.

3. HoBble MaTepuansl
JUISL COJTHEYHBIX
OaTapeid.
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