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Pa6ouas nporpamma OYTIn.07 Xumus paspaboraHa B COOTBETCTBUH CO CNEAYIOMMHU NOKYyMEHTaMHU:



Pabouast mporpamma OYTIn.07 Xumus pazpabotaHa B COOTBETCTBHHU CO CICAYIONTUMH JOKYMEHTaMHU:

e @enepanbHbiii 3akoH oT 29.12.2012 Neo 273-®3 «O0 obOpasoBanuu B Poccuiickoit Denepaumum» (c
MOCJIETYFOLTMMHU U3MEHEHUSIMN);

o [Ipukxa3z Munmnpocsemenus Poccum ot 14.08.2022 Ne762 «O06 yrtBepkmenuu I[lopsinka opraHm3anuu u
OCYIIECTBICHHSI ~ 00pa30BaTENbHOM  NESATENPHOCTH MO  00pa3oBaTENBHBIM  NPOTPAMMaM  CPEIHETO
npodeccroHaIBHOT0 00pa30BaHMs»;

e [Ipmka3 MwuHHCTEpCTBa HAyKM H BBICIIETO OOpa3zoBaHus Poccwiickoit ®enepammm Ne885 m mpmkas
Munnpocsemmenus Poccmiickoit @enepammn Ne390 ot 05.08.2020 «O mpakTH4eckoil MOATOTOBKE (BMECTE C
«IlonoxeHreM O MPaKTUUECKOMN MMOJrOTOBKE 00YUAIOIINXCSIN)»;

e [Ipukaz MunucrepctBa oOpasoBaHuss M Hayku Poccuiickoit ®emepamum ot 17.05.2012 Ne 413 «O6
YTBEpXKICHHN (peaepanmbHOrO TOCYNapCTBEHHOTO O0pa3oBaTElIbHOIO CTaHAApTa CpPEIHEro  0OIIero
obpazoBanus» (B pel. mpukasa ot 12.08.2022 Ne 732);

e [Ilpukaz Munnpoceemenus Poccun ot 07.07.2022 N 535 "OO6 yrtBepxnaeHuu (deaeparbHOro
TOCYZAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa CpeJHEro MNpodecCHOHaNIPHOTO 00pa3oBaHHUA IO
cnenuanbHocT 20.02.02 3ammra B Upe3BBIYaWHBIX cuTyanusax" (3apeructpupoBaHo B MuHiocte Poccun
08.08.2022 N 69570)

e [Ipmkaz MunmpocBemenuss Poccum ot 23.11.2022 Ne 1014 «O06 yTBepxaeHUH QenepaabHOH
00pa3oBaTeNbHON MPOrpaMMBI CPETHETO O0IIET0 00pa30BaHMsY;

e [Ipukaz Munnpocsemenus: Poccun ot 30.08.2022 Ne 631 «O06 yTBepKIeHUH (enepasbHOrO MepedHs
yueOHHMKOB, NOMYIIEHHBIX K MCIIOJIb30BAHUIO MPH PeaU3alii UMEIOLIMX OCYAapPCTBEHHYIO aKKPEAUTALUIO
00pa3oBaTeNbHBIX IIPOTPaMM HayaJIbHOTO O0IIETr0, OCHOBHOTO OOIIETro, CpeTHET0 00LIEro 00pa3oBaHUs)

e Pacnopsoxenne Munnpocsemenuss Poccun ot 30.04.2021 1. NeP-98 «O6 ytBepkaenuu Konuemiuu
npernojaBaHusi  00IE00pa30BaTEIbHBIX JUCHUIUIMH C Y4€TOM Npo(eCCHOHATBHON HampaBICHHOCTH
IpOTpaMM CPEIHEro TNPO(EeCCHOHANBHOTO O00pa3oBaHMA, pealu3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHI»;

e Pacnopsbkenne Munnpocsemenust Poccun ot 25.08.2022 r. No P-198 «O0 ytBepxkaeHun Meroaux
IpernoaBaHus 1o o01eodpa3oBaTenbHbIM (00s3aTebHBIM) TuctumInHaM («Pycckuil si3b1k», «Jluteparypay,
«MHocTpanHbIil 13bIK», «Marematuka», «Mcrtopus» (mmm «Poccust B Mupe»), «Pusmdeckass KyiabTypay,
«OcHOBBI ~ 0€30MaCHOCTH  KHU3HEACATEIBHOCTH», «ACTPOHOMHS») C y4eToM MpodecCHOHATBHOI
HAIpaBJIeHHOCTH MPOrPaMM CPEJHEro MpoQecCHOHaNIbHOIO 00pa30BaHusl, pealn3yeMblXx Ha 0a3e OCHOBHOTO
obmero o0Opa3oBaHus, NpeIycCMaTpUBAIOIINE HHTEHCHBHYIO  0O0IE0Opa3oBaTebHYI0  HOATOTOBKY
oOyJalomuxcsi C  BKIIOUYEHHEM  IPUKIAJHBIX ~ MOJYyJEeH, COOTBETCTBYIONIMX  NPO(ecCHOHATBHOM
HAaIpaBJeHHOCTH, B T.4. C yUE€TOM MPUMEHEHHUS TEXHOJIOTUI JUCTAHIHOHHOTO M DJIEKTPOHHOTO 00yYEeHUSI»;

e Meroandyeckue pPEeKOMEHAAIMM II0 pEaln3aliyd CpeJHero oomiero oOpa3oBaHWS B NpeiesaX OCBOCHHSA
00pa3oBaTeNbHOM MPOTPaMMbI CPEIHET0 NMPOodEeCcCHOHATBHOIO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0OIIero
o6pazosanus (ITucemo Munnpocsemenus Poccuu ot 01.03.2023 1. Ne05-592);

[Tpumepnast pabouast mporpamma 0011e00pa30BaTEIbHON Y4eOHOM AUCIMIUIMHBI «XUMUsD (0a30BBIit
YpOBEHb) s TMPOPECCHOHANBHBIX  O00pa3oBaTENbHBIX  OpPraHM3alnii, MNpPEACTaBICHHAS B  peecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

[onoxenue o padouell mporpamme oOIMIEO0OPa30BATENBHBIX IUCIHIUIMH C YIeTOM HpodecCHOHATBHOM
HaANpPaBJICHHOCTH O00pa30BaTEIBHBIX MPOrpaMM CpPEIHEr0 MpoeCCHOHATBLHOTO 00pa3oBaHUs 00pa30BaTEIBHOTO
yupexaenus r. Maxaukaisl «Komnemx 'O nu UC»:

[MonoxeHue O MPaKTUIECKOW MOATOTOBKE OOYYAIOMIMXCS TNPO(ECCHOHAIFHOTO 00pa30BaTEIEHOIO
yupexaenus r. Maxaukaisl «Komnemx I'O nu UC»:

[TonoxeHnue o TeKylieM KOHTpoJe U IpoMexyTouHo arrectanuu cryaeHToB 11OV «KOJUJIEJDK I'O u
YCy», oOyuaromuxcs mo o0pa3oBaTeIbHBIM IIPOrpaMMaM CpeIHEro MpodecCHoHaIbHOTO 00pa3OBaHMS;

[onoxenue o ¢GopmupoBaHHH (GOHIA OICHOYHBIX CPEICTB IS MPOBEACHHS TEKYIIErO KOHTPOJIS

YCIEBAEMOCTH, IPOMEKYTOYHON aTTECTAIMU O0YYArOIIUXCsS OIOPKETHOTO MPOoeCCHOHAILHOTO 00pa3oBaTeIbHOTO
yupexaenus r. MAXAUKAIJIA «Komtemx 'O n UCx»:

On00peHo MeTo/. COBETOM

IIporokon Ne_ ot «_ » 2025 .
Metoauct

Kysnenosa M.B.

Pazpaboruuk: bynynosa IL.H. — mpenogaBarens XUMUU.


https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/
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1. OBIIASL XAPAKTEPUCTUKA PABOYEM IIPOI'PAMMBI
OBIIEOBPA3OBATEJbHON JUCIHUATIIAHBI «XUMUS»

1.1. MecTro AUCHMIUIMHBI B CTPYKTYype OCHOBHOH Ipo¢ecCHOHAIBLHOM
0o0pa3oBaTeIbHOI MPOrpaMMbI

OO6meoOpa3oBaTenbHas AUCHUIUIMHA «XHUMHsD» H3ydaeTcss Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM LUKIIE Y4eOHOTro IUIaHa OCHOBHOW NpPOQecCHOHANTbHON 00pa3oBaTelIbHON U
ABIIIETCS 0053aTeIbHONM YacThio 00IIe00pa30BaTENbHOIO IUKIA O00pa30oBaTEeIbHOM MpPOrpamMMmbl B
cootBercTBUU ¢ PI'OC cneumnansHocTy 20.02.02 3amura B ype3BbIYANHBIX CUTYALUX.

TpynoeMKoCTh TUCIUIUIMHBI « XUMUS» Ha 0230BOM YPOBHE COCTABIISET /2 yaca, U3 KOTOPIX
64 gaca — 6a30BbIif MOIYJIb (6 pa3menoB) U 8 yacoB — npuKIaaHON Moaysb (1 pasjen), BKIOYAOIINI
MPAKTUKO-OPUEHTUPOBaHHOE cojiepkanue B cooTBeTcTBUU ¢ PI'OC cnennansHoctu 20.02.02 3amuTa B
YpE3BBIYANHBIX CUTYyAIHSIX.

[IpuknanHoit Momaynb BKIOYaeT oOAMH pasfen. Pasmen 7 «Xumusa B OBITY H
IIPOM3BOJICTBEHHOHN JICSATEIBHOCTH YEJIOBEKA» peaNn3yeTcs Ha Marepuaje KeHWCOB, CBSI3aHHBIX C
9KOJIOTHYECKON O€30MacHOCThI0 U OIEHKOM TMociencTBUN  OBITOBOM M MPOU3BOJCTBEHHOM
JeATEeTLHOCTH Oyay1iel npodecCuoHANIBHON IeATeTbHOCTH 00yYarouXCsl.

[lepuon oOydeHus U pacmpefelieHde IO CEeMecTpaM OMpeAesieHbl C Y4eTOM JIOTUKU
dopMHpOBaHUS ~ TPEIMETHBIX  pE3yNbTaToOB, OOMUX ©  NPOPECCHOHATBHBIX  KOMIIETCHIINH,
MEXIPEAMETHBIX CBsI3ei c JIpYTUMH JTUCIUTUTMHAMUA 0011e00pa3oBaTeILHOTO u
o0menpodeCcCHOHANBHOTO IUKIIOB yueOHOTro miaHa B coorBercTBuu ¢ ®I'OC cnermansaocTr 20.02.02
3amuTa B Upe3BbIUaiHbBIX CUTYaLUsX.

1.2. Lenu u miianupyembie pe3yabTaThl 0CBOCHHS THCIHIIIHHbI
1.2.1. ey u 3agaun AUCIUTIMHBI
Hean:

(DOpMI/IpOBaHI/IC Y CTYACHTOB IIPEACTABJIICHUA O XUMHUYECKOH COCTaBIISIONIEH CCTCCTBCHHO'Hay‘lHOﬁ
KapTUHblI MHpa KaK OCHOBBI IPHUHATUSA peIlIeHPIfI B JKM3HCHHBIX W IMPOU3BOACTBCHHBIX CHUTyallUAdX,
OTBCTCTBCHHOI'O ITIOBCACHUS B HpHpOI[HOﬁ cpeac.

3agauu AMCUMILVIMHBI:

1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH INPOTEKAHHS XUMUYECKHX MPOIECCOB U
SBICHUM B OKpYXKalIIEeW cpeae, LEeJOCTHOM HAaydyHOM KapTHMHBI MHpA, B3aWMOCBSI3U U
B3alMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pasBUTH yMEHHS COCTaBJIATH (DOPMYNbl HEOPraHMYECKMX M OPTaHHYECKHX BEIIECTB,
YPaBHEHUSI XUMUUECKHUX PEAKIUl, 0OBSICHATH UX CMBICI, HHTEPIIPETUPOBATH PE3yIbTaThl XUMUYECKIX
9KCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKU IPOBEIEHUS MPOCTEHIINX XUMHYECKUX HSKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM € COOJIOJICHHEM TMpaBMJl OE30MAaCHOrO OOpallleHusl C BEUleCTBaMHU M J1a00paTOpHBIM
o0opyI0BaHNEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh MH(MOPMAIMI0 XMMHYECKOIO XapakKTepa U3 Pa3IUnYHBIX
HCTOYHUKOB;

5) chopMHpOBaTh YMEHMsSI IPOTHO3UPOBATh IIOCIEACTBUA CBOEH JEATENBHOCTH U
XMUMHAYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) c(opMHPOBATH TOHUMAHNUE 3HAUUMOCTH JIOCTHKEHUH XMMHMUYECKOW HayKU M TEXHOJIOTIHH
IUISL pa3BUTHUS COLIMATILHOM M TPOM3BOJICTBEHHOM cep.

1.2.2. IInanupyemsblie pe3yJibTaThl OCBOCHHUsSI 0011e00pa30BaTeIbHON IMCHUILINHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Ocoboe 3HayeHne yueOHas TUCIHUILTNHA « XUMUs» UMEeT NpU (GOPMUPOBAHUU HE TOJIBKO OOIIUX
KoMreTeHImid. (tabauma 1), HO W B co3gaHud 0asbl s (GOPMHPOBAHUSA MPO(HECCHOHATBHBIX
KOMITETeHIMI (Tabiuma 2).



Ne | OK/IIK | Mopyas/Pazgen/Tema | Pesyabrar 00ydeHus THbI OLEHOYHBIX MEPONPUATHI
| OcHoBHOe cojiep:KkaHue
. Pa3zpnen 1. OcHoBBI Popuy:mposars
0a3oBble IOHATHS H
CTPOeHHs BellecTBa
3aKOHBI XMMHMU
1.1 [ OK 01 CtpoeHne aToOMOB CocraBnsatbh xumudeckue |1. Tect «CTpoeHre aTOMOB XUMHYECKUX
XUMHYECKHX 3JIEMEHTOB |(hOpMYJIbl COSMHEHHUI B |3JIEMEHTOB U MPHUPOIA XUMHUECKOMN
U IPUPOJIAa XUMHUYECKON |COOTBETCTBUU CO CBSI31».
CBSI3U CTEIICHBIO OKUCIICHUS 2. 3agauM Ha COCTABIICHNUE XUMUYECKUX
XUMUYECKHUX AJIEMEHTOB, |(pOpMyJ1 IBYXaTOMHBIX COCTUHEHUM
MCXOJIA U3 BAJCHTHOCTU U |(OKCUIOB, CYIb()UI0B, THAPUIOB U T.IL.).
ANEKTPOOTPHUIIATENHHOCTU |3. 3aaHus HA UCIIOIH30BaHUE
XUMHUYECKON CUMBOJUKHU U Ha3BaHUI
COEIMHEHUH M0 HOMEHKIIAType
MEXIyHApOJAHOTO COI03a
TEOPETUYECKON U MPUKIIATHOW XUMHH U
TPUBHUAIIbHBIX Ha3BAHUN JUIsI
COCTaBIICHUS] XUMUYECKUX (PopMyIT
JIBYXaTOMHBIX CO€TMHEHUI (OKCHUJIOB,
cynb(UI0B, TUAPUIOB U T.II.) U IPYTUX
HEOPraHUYECKNX COCAMHEHUIN
OT/IEJIbHBIX KJIaCCOB
1.2 | OK 01 IIepnonnueckuit 3akoH 1| XapaKkTepu3oBaTh 1. Tect «Metannuueckue /
OK 02 tabmuma J[.1. XUMHUYECKHE AJIEMEHTHI B |[HEMETaIMYeCKUE CBOMCTBA,
Menneneesa COOTBETCTBHUU C UX ANEKTPOOTPHULIATENBHOCTD U CPOJICTBO K

MIOJIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYCCKUX DJICMECHTOB
J.1. MenneneeBa

ANEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C UX IJICKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MEePUOINUECKON CHUCTEME XUMUYECKUX
anemenToB .M. Menaeneeay.

2. IlpakTueckue 3alanus Ha
YCTaHOBJIEHUE CBSI3U MEX]Yy CTPOECHUEM
aTOMOB XMMHMYECKUX DJIEMECHTOB U
MEePUOINYECKUM U3MEHEHHEM CBOMCTB
XHMHYECKHUX DJIEMEHTOB U UX
COECIUHEHNN B COOTBETCTBUH C
nojoxxenueM Ilepronndeckoi cucreme.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHus Ha
XapaKTepHU3aLUI0 XUMHUECKHX
3JIEMEHTOB: «MeTtandyeckue /
HEMETaJJINYSCKHUE CBOMCTBA,
ANEKTPOOTPHUIIATENHHOCTD U CPOJICTBO K
AJIEKTPOHY XUMUUYECKUX DJIIEMEHTOB B
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Ne | OK/IIK | Mopyas/Pazgen/Tema | Pesyabrar 00ydeHus THbI OLEHOYHBIX MEPONPUATHI
COOTBETCTBUE C UX HJIEKTPOHHBIM
CTPOEHHUEM U IIOJIOKECHUEM B
NEPUOJINYECKOH cUCTEME XUMUYECKUX
anemenToB .. MenneneeBay
2 Pasen 2. Xumuuecke Xapakrepu3oBaThb TI/lUIIbI KonTpoabHnasi padora
XuMH4YecKkuX peakuuii  [«CTpoeHHne BelecTBa M XUMHYeECKHE
peakuuu
peaKkuum»
2.1 | OK01 Tunel XUMHYECKUX CocraBisTh peakuuu 1. 3amaun Ha cocTaBlIeHUE YpaBHEHUM
OK 04 |peakiuit COCIMHEHUS, PA3JIOKEHUS, |PEaKIIUii:
oOMeHa, 3aMeIIeHNUs, — COeIMHEHMSI, 3aMeIICHUS,
OKHUCJIUTEIBHO- pa3ioxeHus, 0OMeHa;
BOCCTaHOBUTEIIbHBIE — OKHUCJIUTENbHO-
peakuuu BOCCTAHOBUTEJIBHBIX PEaKIHii ¢
UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO
OanaHca.
2. 3agauM Ha pacyeT MacChl BEIIECTBA
i 00béMa
ra30B M0 U3BECTHOMY KOJIMYECTBY
BElIEeCTBa, Macce Win 00bEMY OJTHOTO U3
YYacCTBYIOLIMX B PEaKI[H BELIECTB;
pacy€Tsl
Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIIUHU, €CIIH OJIHO U3
BEIIECTB HMEET MPUMECH
2.2 DneKTpoIuTHYeCKast CocTaBisTh ypaBHEHHUS 1. 3aganus Ha cocTaBiIeHUE
JVICCOIIMAINS K MOHHBIA |XUMUYECKUX PEaKIIH MOJIEKYJISIPHBIX 1 HIOHHBIX peakIuii ¢
oOMeH HOHHOT'0 OOMEHa ¢ y4acTHEM KHCJIOT, OCHOBAHUMN U COJIEH,
y4acTHeM YCTaHOBIJICHHE N3MEHEHHSI KHCIOTHOCTH
HEOPTraHMYECKUX BEIIECTB |CpeIlb
2. JJaboparopHast padota "Tumnsl
XUMHUYECKUX peakuui”
3 Pasnea 3. Crpoenue u |HMccaenoBats crpoenue u | Konrpoabnnas padora

CBOMCTBA
HEOPraHu4YeCcKuX
BEILEeCTB

CBOMCTBA
HEOPraHU4YecKux
BellEeCTB

«CBOMCTBa HEOPraHMYECKHUX
BeLIeCTB)»
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OK/IK

Moayas/Paznen/Tema

PesyabraT 00yuenuns

THbI OLEHOYHBIX MEPONPUATHI

3.1

OK 01
I1K 4.2
I1IK 2.2

Knaccudukanms,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposats
HEOpraHUYeCKue
BEIIECTBAa B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHnkiatypa 1 Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXOS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHUE XUMHUYECKOW (hOPMYJIBI
MCXO/1A U3 Ha3BaHMS BEIIECTBA IO
MEXIYHAPOAHOU UIIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3a/auu Ha pacyeT MacCOBOM JOJIU
(Macchl) XUMHUYECKOTO DJIEMEHTA
(coennHeHUs) B MOJIEKyJie (CMeCH).

3. [IpakTryeckue 3agaHus MO
KJIaCCU(UKALINN, HOMEHKJIATYPE U
XUMHUYECKUM (popmysiam
HEOPTraHWYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
ornpezeNeHue XUMUYECKOM aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH BUJA
XUMHYECKOH CBSI3U U THIIA
KPUCTAJUTMYECKOUN peleTKH

3.2

OK 01
OK 02
[1K 4.2
[IK 2.2

DOU3NKO-XUMHYECKHE
CBOMCTBA
HeOpFaHI/I‘IGCKI/IX
BEIIECTB

YcranaBauBaTh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
HEOPTraHWYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAaK)KE TUTIa
KPUCTAJUTMYECKOU
peleTKu

1. Tect «OCOOEHHOCTH XUMUYECKUX
CBOICTB OKCHJIOB, KUCJIOT, OCHOBAHUH,
amM(pOTEpPHBIX TUAPOKCUIIOB U COJIEI.
2. 3ajiaHus Ha COCTaBJIEHHE YPaBHEHUN
XUMHUYECKHUX PEAKIHH ¢ y4acTHEM
MIPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX
BELIECTB: OKCHJIOB METAJIIOB,
HEMETAJJIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHUN U
aM(OTEepHBIX THAPOKCU/IOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3YIOLIUX UX CBOMCTBA U
CIIOCOOBI TIOJTYYCHHS.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHNs HA CBOWCTBA U
MI0JIy4€HNE HEOPTAHUYECKUX BEILIECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosatn
KaueCTBEHHbIC PEaKLUU
HeopraHqucxnx BCIICCTB

1. [TpakTHKO-OPHUEHTUPOBAHHBIE
3a7jaHus 10 COCTABIICHUIO XUMHUYECKHX
peaxiuii ¢ ydacTueM HEOPTraHUUECKUX
BEIIECTB, UCIOJIb3YEMBbIX IS UX
UJIEeHTU(DUKAITUH.

2.JIaboparopnas padoTa:
“Unentuduxarys HeOPraHUIECKUX
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Ne | OK/IIK | Mopyas/Pazgen/Tema | Pesyabrar 00ydeHus THbI OLEHOYHBIX MEPONPUATHI
BELIECTB”
4 Pa3zpnen 4. Crpoenne u |UccaenoBarsb crpoeHue v |KonTposabHas padora
CBOMCTBA cBOMcTBA Oprannyeckux («CTpoeHHe U CBOiicTBA
OpPraHM4YecKuXx BeleCTB OPraHM4YeCKHX BellecTB
BeleCTB
4.1 | OK 01 Knaccudukanms, KnaccudumupoBars 1. 3agadus Ha cocTaBICHUE HAa3BaHUNA
I[IK 4.2 |cTpoenue u OpraHNYECKHE BEIIECTBA B |OPraHUYECKUX COCAMHEHUH 110
[IK2.2 |HomeHkIaTypa COOTBETCTBUH C UX TPUBHUAIBHON WUJIM MEKTYHAPOIHON
OpPraHUYECKUX BEILECTB |CTPOCHUEM CUCTEMATUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U
COKPAILLEHHBIX CTPYKTYPHBIX POpPMYJI
OpPraHMYECKUX BEILECTB OTIEIbHBIX
KJIACCOB.
3. 3amauu Ha onpeeeHue MPOCTeUIei
(bopMyJIbl OPraHMYECKON MOJICKYJIbI,
MCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %)
42 | OK 01 CBolicTBa OpraHNYECKUX | Y CTAHABIMBATh 1. 3ananus Ha cocTaBlIEHHE YPaBHEHUN
OK 02 |coenuHeHuit 3aBHUCUMOCTh (PU3UKO- XUMHYECKUX PEAKLIUN C y9aCTHEM
OK 04 XUMHYECKUX CBOMCTB OpraHNYEeCKHUX BEIECTB HA OCHOBAaHUU
[1K 4.2 OpPraHNYECKHX BEIIECTB OT |UX COCTAaBa M CTPOCHUSI.
[IK 2.2 CTPOEHHUSI MOJIEKYJI 2. 3ajaHus Ha COCTaBJIEHHE YPaBHEHUN

XMUMUYECKUX peaKIHid,
WUTIOCTPUPYIOLINX XUMHUYECKHE
CBOICTBA C y4€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX peaKkuii u
TeHETUYECKOM CBSI3U OPraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.

3. PacueTHsble 3a1a4M 0 ypaBHEHUSIM
peaKuuii C y4acTUEM OPraHUYECKUX
BELIECTB.

4. JTaboparopHas paboTa
“IIpeBpamieHust OpraHN4ECKUX BELIECTB
IIpY HarpeBaHuu"
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Ne | OK/IIK | Mopyas/Pazgen/Tema | Pesyabrar 00ydeHus THbI OLEHOYHBIX MEPONPUATHI
4.3 | OK 01 Nnentuduxarnuys Uccnenosats 1.ITpakTHKO-OpHEHTUPOBAHHbBIC 3aJaHUS
OK 02 |opraHMyecKuX BEIIECTB, |[KAYECTBEHHbIE PEAKIIUU |10 COCTABJICHHUIO XUMUYECKUX PEaKIuit
OK 04 |ux 3HaueHue u OpraHUYEeCKUX C y4acTUEM OPraHUYECKHUX BEIECTB, B
[IK 4.2 |npuMeHeHUE B OBITOBOW |COCAMHEHHI OTACTBHBIX  |T.4. UCIOJIb3YEMBIX IS UX
[IK2.2 |u npou3BOACTBEHHOM KJIaCCOB uaeHTH(PUKAIUHN B OBITY U
JESITEIbHOCTH YEJIOBEKA IIPOMBIILIJIEHHOCTH.
2.Jlaboparopnast pabora:
“Unentrudukarnys opraHnuecKux
COECIUHEHNN OTAEIbHbBIX KJIacCOB”
5 Paspeu S. Xapakrepu3oBatb
Kuneruveckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHUYECKHX peakumnid
XHMHYECKHX pPeakuuid
5 | OKO01 CkopocTh XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakiuii. XMMHUYECKOE |BIUSHHUE KOHIICHTPALIUU |TEOPETUUYECKHE 3aJaHUs HA aHAIU3
I[IK 4.2 |paBHOBecue pearupymoIux BemecTB U |(HakTOpoB, BIMSIOIINX HA U3MEHEHHE
[IK 2.2 TEMIIEpaTypbl Ha CKOPOCTb |CKOPOCTH XUMHYECKOW pEaKIVH.
XUMHUYECKUX PEAKLIUN [IpakTUKO-OPUEHTUPOBAHHBIE 3a1AHUS
Xapaktepus3oBaTh Ha npuMeHeHue npuHiuna Jle-1llarense
BIIMSIHUE U3MEHEHUS JUTSL HAXOXKICHUS HallpaBiIeHUs
KOHIIEHTpAllUU BEIIECTB, |CMELIEHUsI PAaBHOBECHUSI XUMHUECKOU
peaxiuu cpeasl u peaxkiuu 1 aHaiau3 GakTopos,
TEeMIIepaTyphl Ha BIIUSIIOLINX HA CMEILEHUE XUMUYECKOTO
CMEIlIeHHE XMMUUYECKOTO |paBHOBECUS
paBHOBECHSI
6 HccnenoBarh HCTHHHBIE
Paznen 6. PactBopbl  |pacTBOpBI € 3a1aHHBIMH
XapaKTepucTUKAMH
6.1 | OKO01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaun HA TPUTOTOBJICHHE
OK 02 pacTBOpbI pacTBOpOB.
I1K 4.2 2. IIpakTHKO-OpUEHTUPOBAHHBIE
IIK 2.2 pacyeTHbIE 3a/1aHKs] HAa TUCIIEPCHBIE
CUCTEMBI, HCIIOIb3yeMbI€ B OBITOBON U
MIPOU3BOJICTBEHHON JESITETbHOCTH
YernoBeKa
6.2 | OK 01 Uccnenoanue croiictB |MccnenoBats husuko- JlaGopartopHnas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
1K 4.2 HWCTHUHHBIX pacTBOPOB
[IK 2.2

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COepKaHMe (COePKAHUE MPUKJIATHOTO MOTYJIs1)
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Ne | OK/IIK | Mopyas/Pazgen/Tema | Pesyabrar 00ydeHus THbI OLEHOYHBIX MEPONPUATHI
7 Paznmen 7. OuenuBartp nociaeacTBys |3amura Keica (¢ yueroMm Oyaymei
Xumus B ObITY M ObITOBOI U npodeccuoHaIbLHOM 1esITeJIbHOCTH)
NMPOU3BOJACTBEHHOM MPOU3BOACTBEHHOMI
AesiTeJIbHOCTH NAesiTeIbHOCTHU YeJI0BeKa
YeJI0BEKa ¢ MO3ULM I
IKOJIOTHYECKOM
0e30MmacHoOCTH

OK 01
OK 02
OK 04
OK 07
I1K 4.2
I1IK 2.2

Xumus B ObITY U
MPOU3BOACTBEHHOMN
NEATEIILHOCTH YeIOBeKa

O11eHHUBAaTh MOCIEICTBUSA
OBITOBOM U
MIPOU3BOICTBEHHOM
JIeITEIILHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHYECKOH

Keiic (¢ yuerom Oyytieit
pohecCHOHAILHOM JIEATEIILHOCTH )
Bo3moxxHbIe TeMBI KEHCOB:

1. IToTeruienne k1uMara u
BBICBOOOIK/ICHHE Ta30BbIX THAPATOB CO

Oe3omacHoCTH JTHA OKeaHa.
2. Bynymuie matepuansl ajis aBua-,
MAalIuHO- U MPUOOPOCTPOCHUS.

3. HoBble maTepualibl 11 COTHEYHBIX
Oarapeii.

4. JlekapcTBa Ha OCHOBE PaCTUTEIIbHBIX

npenapaToB

Koa AMYHOCTHBIX
pe3yJbTaTOB peaju3aiun
NMporpaMMsl
BOCIIUTAHUSA

JIM4HOCTHBIE PE3yabTaThl pe€aAJIN3allui NPOorpaMmmMbl BOCIIMTAHUSA

JIP 01

. ChopMUPOBaHHOCTh POCCHICKON TPaXKIaHCKOW WICHTUYHOCTH, TATPUOTH3MA ,
YBaXE€HUS K CBOEMY Hapoay, YyBCTBAa OTBETCTBEHHOCTH nepes PoauHoil, ropgoctu 3a
CBOM Kpaii, cBot0 Po/iMHY, IPOIILJIOE M HACTOSAIEE MHOTOHAIIMOHAJIbHOTO Hapoaa Poccun,
yBa)KEHHE TOCYJapCTBEHHBIX CUMBOJIOB (Tep0,{Iiar,ruMH).

JIP 04

CdopMupoBaHHOCTh MUPOBO33PEHHSI , COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHON NMPAaKTUKH, OCHOBAHHOTO Ha JTUAJIOTE KYJIBTYp, a TAKKE
Pa3IUYHBIX (OPM OOIIECTBEHHOI'O CO3HAHMUS, OCO3HAHUE CBOETO MECTa B
IIOJINKYJIETYPHOM MHpE.

JIP 09

l'oToBHOCTB M CHOCOGHOCTH K 00Pa30BaHUIO U CAMOOOPA30BAHUIO B TEUCHHE BCEH KHU3HH;
CO3HATENbHOE OTHOIIEHHE K HEMpPEPHIBHOMY OOpa30BaHHWIO KaK YCIOBHIO YCIHEIIHOM
npodeCCHOHANTBHON U OOIIECTBEHHOU JIeSITEIbHOCTH;

JIP 10

Oco3HaHHEIN BBIOOp Oyaymield mpodeccud Ha OCHOBE IMOHMMAaHUS €€ IICHHOCTHOTO
COJICP)KAaHUSI W BO3MOXKHOCTEH peaiu3alldd COOCTBEHHBIX JKM3HEHHBIX ILIAHOB,
IPaXJAHCKOE OTHOIICHHE K NPO(ECCHOHATBHON JEATEIHHOCTH KaK K BO3MOXXHOCTH
JUYHOTO YYacTHs B PEIICHUM OOIISCTBEHHBIX, TOCYNAapPCTBEHHBIX, OOIICHAIMOHATBHBIX
po0oem;
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2. CTPYKTYPA H COJIEP)KAHUE OBIIIEOBPA3OBATEJIBLHON

JNCHUIIVIMHBI «XUMMUS»

2.1. O0bem aMCHMILIMABI M BABI y4e0HOi padoThbl

Bun yueOHo# padoThl Obnem B
yacax

O0beM 00pa3oBaTe/IbHON NPOrPaMMbI M CUUILINHBI 143
B T.4.
OcHoOBHOE coiep:KaHue 108
BT. 4.
TeopeTudeckoe o0yueHue 108
[TpakTHYecKkre CaMOCTOSATEIIbHBIC 3aHATHSI 25
1a00paTOPHBIC 3aHATHS 10
Urorosas arrectanus (AP depeHIMPOBAHHBIN 5

3a4er)
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22 Ka.nelmapﬂo - TeMaTH4YeCKHUil VIaH U CoiepKaHue TUCHUIIJINHBI

DopmMupyem Tunbt
HaumenoBanne Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NMPo(deccHOHATBHO- O0bem ble Y4eOHBIX
pa3aesioB H TeEM OPHEHTHPOBAHHOE),1a00PATOPHBIE U MPAKTHYECKHE 3aHATHS, 4acoB KOMIETeHIIUH 3aHsATHii 1
NPUKJIATHOI MOAYJIb
1 2 3 4
OcHOBHOE coiep:KaHne 108
Pazngen 1. OcHOBBI CTpOEHHS 6
BelllecTBa
Tema 1.1. OcHoBHoOe coep:kaHne 4 OK 01
CTpoeHne aToMOB Teopernueckoe ofyuenne 2 JIP 01
XUMHYECKHX
3IEMEHTOR a1 |CoBpemennas mozmenb cTpoeHus atoma. CHMBONMYECKME SA3bIK XMMUH. XUMHYECKHMH OJIEMEHT. 2
npHpoa DnektponHas KoHpurypamums aroma. Knaccudukamus XUMHYECKHX AIIEMEHTOB (S-, P-, d-3JIeMeHTHI). 2
XUMHYECKOl cs3y | D&ICHTHBIE  SJICKTPOHBI.  BaleHTHOCTH. DIIEKTpOHHAasT  HpUpoJa  XUMHYECKOM  CBS3H.
DJIeKTPOOTPHULIATEILHOCTh. BHIbl XMMHYECKOH CBsi3U (KOBAJCHTHAs, HMOHHAs, MeETaUTMYecKasl,
BOJIOPOJIHASI) M CITOCOOBI €€ 00pa3oBaHHMs
IIpakTHyeckHe caMoOCTOSITeJIbHbIE 3aHATHS 2
Pemienye 3ajaHuii Ha WCIONB30BAaHME XHMHYECKOH CHUMBOJMKM W HA3BaHUH COCAMHEHUH MO
HOMEHKJIATYpe MEXKIYHApOJHOTO COI03a TEOPETUYECKOH W NPUKIAJAHOW XHMHH WM TPHBHAIBHBIX
Ha3BaHUH JJIsI COCTABICHUS XUMHYECKUX (OPMYJI JIBYXaTOMHBIX COCJHHEHHH (OKCHIOB, CYIb(HUIOB,
THIPUJIOB U T.II.) U IPYTHX HEOPTraHUYECKUX COSJANHEHHUH OT/IEIBHBIX KIIACCOB. 2 3
[pakTHyeckue 3aaHus Ha YCTaHOBJICHHE CBS3M MEXIY CTPOCHHEM aTOMOB XHMMHUYECKHX DJIEMEHTOB U
NEPHOIMYECKHM M3MEHEHHEM CBOWCTB XMMHYECKUX 3JIEMEHTOB M MX COCIHHEHUI B COOTBETCTBUU C
nosio>keHneM [leproInueckoi CHCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHue 4 OK 01
JIP 04
[Mepuoauueckuit IIpaKTHYECKHE CAMOCTOATEIbLHBIE 3aAHATHS 2 OK 02
3aKkoH u Tabiumall. M. JIP 09
Menneneesa INepnoanueckas cucrema xumuueckux 3nementos JI.1. Menneneesa. ®usuueckuii cMbicn 2
3

Tlepuonuueckoro

3aKOHa I[I/I MeH}IeJ’ICCBa. 3aKOHOMCpHOCTI/I W3MCHCHHMS CBOMCTB XUMUYECKUX OJICMCHTOB, O6pa3y€MBIX
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MU

NPOCMbIX U CHONCHLIX Bewecme 6 COOMBEMCMEUU C NOJONCEHUEeM XUMUYECK020 JleMeHma 8
Iepuoouueckoii cucmeme. Mupososzspenueckoe u Hayunoe 3uauenue Ilepuoduuecxoeo saxona /.U
Memnoeneesa. llpoenosvi/]. M. Menoeneesa. Omkpvimue HOBbIX XUMUYECKUX INEMEHTNOB.

Pewenue npaxmuxo-opuenmuposanHvlx meopemuieckux 3a0aHull Ha Xapakmepuzayuio XUmMuyeckux
anemenmos «Memannuueckue | nememaniuueckue c80UCMEA, NEKMPOOMPUYATNETLHOCIb XUMUYECKUX
INEMEHMOB8 6 COOMBEMCMBUU C UX DJIEKMPOHHLIM CMPOCHUEM U HNOAONCEHUEM 6 NePUOOUYECKOll
cucmeme xumuseckux snemenmos J.U. Menoeneesay

2
Paznen 2. XuMuuyeckue peakuumn 14
Tema 2.1. Tunsl OcHOBHOE coepKaHmne 4 OK 01
XUMUYECKHUX JIP 12
peaxuuii Teopernueckoe o0y4enue 2
Knaccudpukanus v THIIBI XUMHUYECKUX pEakUMid ¢ ydacTHeM HeopraHmueckux BemiecTB. CocTaBieHHE 2
YpaBHEHUH peakUUid COCNWHEHHUs, Pas3JIOKEHHs, 3aMelleHrs, oOMeHa, B T.4. pEakUuid TOpeHHS,
OKHCJICHUS- BOCCTAHOBJICHHUS.
1
YpaBHeHHS OKHCIEHHA-BOcCcTaHOBIEHHUs. CreneHp oOkuciaeHus. OKHCIAUTENb W BOCCTAHOBHUTEINb.
CocTaBrieHne M ypaBHMBAHHE OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA METOJOM 3JIEKTPOHHOTO
Gananca. OKHCITUTENEHO-BOCCTAHOBUTENbHBIE PEAKIIMHM B TPUPOE, NMPOU3BOJCTBEHHBIX MpOIECCax U
JKU3HEACSITETbHOCTH OpPraHU3MOB
IIpakTH4eckne caMoCTOATEIbHbIE 3AHATHS 2 OK 01
JIP 04
KonnyectBennble oTHomeHns B XuMuU. OCHOBHbBIE KOJMUYECTBEHHBIE 3aKOHBI B XUMHH U PacyeThbl 10 2
YpaBHEHUSM XHMHYECKHX peakiuil. Moib Kak elInHuIa KOJWYecTBa BemlecTBa. MoisipHas macca.
3aKOHBI COXpaHEHHWS Macchl M dSHEpruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTENHHAS 3
TUIOTHOCTH Ta30B. PacyeTsl M0 ypaBHEHUSM XMMHUYECKUX PEaKIUil ¢ MCTIOIh30BAHUEM MAacChl, 00bemMa
(HOpMasTbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
OcHoBHOe cofep:xaHmne 4
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Tema 2.2.| TeopeTuueckoe o0yueHne OK 04
DNEeKTPONIUTHYECKA 5
JUCCOIUAIUS u|Teopus snexTponuTuyeckoi aucconnanyun. MoHbl. DIEKTPOIMTEI, HEJIEKTPOIUTEL. Peakium MOHHOro oOMeHa. JIP 04
HOHHELL O6MEH CocraBieHue peakiyii HOHHOTO OOMEeHa IyTeM COCTaBJICHHSI MX IOJHBIX M COKPAILCHHBIX MOHHBIX YPaBHEHUIL.

KucnotHo-ocHOBHBIE peakiyy. 3aaHus Ha COCTaBIEHUE NOHHBIX PeaKkLni

JlabopaTopHble 3aHATHS

JlaGopaTtopHas padoTa “THITEI XUMHYIECKUX PEaKIIHA .

HccnenoBanne THUNOB (IO COCTaBY M KOJMYECTBY HMCXOIHBIX M O0Opa3yIOMIMXCS BEIIECTB) M MPU3HAKOB

XUMHYEeCKUX peakiuil. [IpoBeneHune peakiuii HOHHOTO 0OMEHa, OIpe/ielieHne CPebl BOAHBIX PACTBOPOB. 3alaHUs

Ha COCTABJICHUE HOHHBIX PEAaKLUi.
KonTpoabnas

Cmpoenue eeujecmea u xumuueckue peaKyuu
pabora 1
Pazgen 3. CTpoeHue U CBOIICTBA HEOPTAHNYECKHX BelleCTB
Tema 3.1. | OcHoBHoOe conep:kaHne OK 01
Knaccuduxkarus, JIP 09
HOMEHKIATypa 1| TeopeTnyeckoe o0y4enne oK 0
CTpOEHHE -
O ———— [Ipeamer Heopranuueckoil xumun. Kinaccudukaiys HeOpraHMIECKUX BEIECTB. IIpOCTHIE U CIIOKHEBIE BEIIECTBA. JIP 12
BEIECTB OCHOBHBIE KJIACCHI CIIOKHBIX BCIIECCTB (OKCI/I,I[I)I, TUAPOKCHUbI, KHUCJIOTEI, COJ'II/I). BzaumocBs3b HEOPraHNYCCKUX

BEIIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucramindeckue u aMmop(dHbie BeliecTBa. THIBI KPUCTALTHISCKAX
pelieTok (aToMHasi, MOJISKYJIIpHAs, HOHHAs, METAJIMUECKas). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT
TUMNA KPUCTAIMYECKON PElIeTKH. 3aBUCUMOCTh XUMUYECKONH aKTUBHOCTH BEIIECTB OT BHUJIa XUMHUECKOU CBS3H U
TUTIA KPUCTAIUTHYECKON pemeTKH. [ [puarHbEI MHOTOOOpa3Hs BEIIECTB

HpaKTuquKne CaAMOCTOATECJIbHBIC 3AHATHUSA

Homenkinarypa HeopraHM4eCKHMX BEILECTB: Ha3BaHME BELIECTBA HCXOHS M3 MX XUMHYECKOH (HOpMysbl WM
COCTaBJIEHHE XWUMHUYECKOH (OpMyssl MCXOIs W3 Ha3BaHus BemlectBa mo MexayHapoaHoi (MIOIIAK) wmnm
TPUBHAJILHOW HOMEHKJIATypeE.
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Pemienne OPAKTHYCCKHUX 3a,[[aHHfI o0 KJ'IaCCI/Id)I/IKaHI/II/I, HOMCHKJIATYpEC W XUMHWYCCKUM (bOpMYIIaM
HCOPraHNYCCKUX BCLICCTB PA3JIMYHBIX KJIACCOB (yFapHLIﬁ ras, yI‘HCKHCJ’ILIfI ra3, aMMHakK, ramcHas H3BCCTh,
HEramecHasa HM3BECTb, IIMTBCBAsA COJa U I[pyI‘I/IX)I Ha3bIBaThb MW COCTaBJIATH (bOpMyJ'II)I XUMHUUYCCKHX BCHICCTB,
OMPEACIATh MPUHAMJIC)KHOCTD K KJIaCCy.

HcTounnku xumudeckoid wHpopMmaiuu (CpeacTB MaccoBoil mHpopMmarmu, cetb MatepHer u apyrue). [lomck
nH(GOPMAITUH TT0 Ha3BaHUAM, HACHTUPUKATOPAM, CTPYKTYpPHBIM (opMyiaM

Tema 3.2. dusuko-
XHMHYCCKHUE
CBOICTBa
HEOPTaHUYECKUX
BEIIICCTB

OcHoBHOe coiep:xaHne

12

TeopeaneCRoe oﬁyqelme

Metamibl. O0mue Gu3nUecKue U XUMUIECKHE CBOMCTBA MeTaJIOB. CIOCOOBI MoJTyueHHs. 3HAYCHHE METANIOB U
HEMETAJUIOB B MPUPOJC U KUHEACITCIBHOCTH YeI0BEeKa M OpraHu3MoB. Koppo3us METaJlioB: BHABI KOPPO3HH,
CIOCOOBI 3aIUTH METAIIOB OT KOPPO3UH

Hemeramnel. O0mue hpu3nyecKkue U XMMHUYSCKUE CBOMCTBa HEMETaUIOB. THUIIMYHBIC CBOWMCTBAa HeMeTaioB |V—
VIl rpynm. Knaccudukanus u HOMEHKJIATypa COeIMHEHUH HeMeTaoB. KpyroBopoTsl OMOTEHHBIX SJIEMEHTOB B
npupoje

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEMIECTB (OKCHUIOB, TUAPOKCHIIOB, KUCIIOT, COJICH U
Jip.). 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUMN, BHICIIUX OKCHIOB H
THAPOKCUIOB

HpaKanecRne CaMOCTOATECJIbHbIC 3AHATUH

CocTaprieHre ypaBHEHUM XHMHYECKHUX PEaKIMi C yJacTHeM IPOCTBIX M CIO0XKHBIX HEOPraHWYECKUX BEIIECTB:
METAJNIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAIIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUi 1 aM(pOTEPHBIX THAPOKCHIOB; HEOPTAHUYECKUX COJIEH, XapaKTEePHU3YIOLINX X CBOHCTBA.

Pemienne NPAKTHKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKHUX 3a,£[aHPIfI Ha CBOﬁCTBa, COCTaB, IMOJYYCHUC U Oe30MmacHoe
HCIO0JIb30BaHKUE BAXKHEHIIINX HCOPTraHNYCCKUX BCHICCTB B 6I>ITy u HpaKTHI{CCKOﬁ JACATCIIBHOCTHU YC€IIOBCKA

OK 01
JIP 01

OK 02
JIP 12

OcHoBHOE CoICpKaHue

OK 01
JIP 09
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Tema 3.3.| JlabopaTopHbIe 3aHATUS 2 OK 02
Unenruduxanms JIP 12
HEOPraHMYECKHX JlaGopaTopHas pabota «neHTndukaIys HeOpraHMIECKUX BEIIECCTBY.
BEIIIECTB . OK 04
Pemenue sxcriepuMEHTaNbHBIX 3a7ad MO0 XMMHYECKMM CBOMCTBAM METAJIOB M HEMETAJJIOB, M0 PACTIO3HABAHUIO U JIPO1
MOJYYEHHUIO COEeTUHEHUI METaJUIOB ¥ HEMETAILIOB. 2 4
UneHTndukanms HEOPraHMYECKUX BEIIECTB C KCIONB30BAaHHEM WX (PH3HKO-XUMHYCCKHX CBOMCTB, XapaKTepPHBIX
Ka4deCTBEHHBIX peakiuii. KauecTBeHHbIE peakunu Ha cynbdar-, KapOoHAT- U XJIOPHI-aHUOHBL,HA KATHOH aMMOHUS
KonTpoabnas .
paGora 2 Cesoiicmea Heopzanu1ecKux euiecme 2
5
Paznen 4. CTpoenne u cBOHCTBA OPraHNYeCKUX BelIECTB
28
Tema 4.1.| OcHoBHOE coepKaHue 6 OK 01
Knaccudukarus, JIP 09
cTpoenne u| Teoperuueckoe o0y4enue 2
HOMEHKJIaTypa > =
- [MosiBneHne H PasBHTHE OPIaHHICCKOH XMMWH KaK HayKH. IIpenmer opranudeckoit xumuu. Mecto W 3Ha4YeHHe| 2
OpraHNYCCKON XUMHHU B CUCTEME €CTCCTBCHHBIX HAYyK.
BEIIECTB
XuUMHUYECKOE CTPOCHHE KaK TOPSIOK COEIWHEHWS aTOMOB B MOJIEKYJE COTJIaCHO HMX BasieHTHOCTH. (OCHOBHBIC
MOJIOEHUST TEOPUH XUMHYECKOTO CTPOCHHUS OpraHMYecKux coeanHeHuid A.M. BytiepoBa. YriepojHblid cKeneT
OpPraHUYECKOW MOJICKYJIbl. 3aBUCHUMOCTh CBOWCTB BEIECTB OT XMMHYECKOTO CTPOSHHS MOJIeKysl. H3omepus u 2 1
HU30MEpHI.
[lonsatne o ¢yskunonansHoi rpynme. Pamukan. IlpuHumnel kmaccuuKanuyu OPraHUYECKUX COCAMHEHHH.
MexayHapoaHas HOMEHKJIAaTypa W NPUHOUIBL HOMEHKJIATYpbl oOpraHudeckux coeauHeHuid. Ilonstue 00
a30TCOZCpXKAIIUX COCAUHEHUSX, OHOJOrMUECKHM aKTHBHBIX BellecTBax (yrjieBojax, JKuUpax, Oelikax u Ap.), 2
BBICOKOMOJIEKYJISIPHBIX COSAMHEHHIX (MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO)
IIpakTHYeckne caMoOCTOSITeIbHBIE 3AHATHS 2
HOMeHKJIaTypa OpPraHnu4YeCKux COG}II/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (HaCLIHIeHHBIe, HCHACBINICHHBIC NAapOMaTUYCCKUEC
YTJIEBOJOPOJIBI, CHUPTHI, (PEHOJBI, aNbJETH/IbI, KETOHBI, KapOOHOBBIC KHCIOTHI U JIp.) 2 2
CocraBieHne MOTHBIX M COKPAIICHHBIX CTPYKTYPHBIX (QOPMYIT OpraHUYeCcKUX BEIECTB OTACITbHBIX KIIACCOB,

16




UCIIOJIb3YS UX HA3BaHUS 110 CHCTEMATUYECKON M TPUBUAIBLHOW HOMEHKIIAType (ITUIICH, alleTUIICH, TIHLEPUH, (EHOI,
(dopManbierui, yKkCycHasi KUCIO0Ta, TIUIKH). PacdeTsl npocTeiiiieil (opMyJsIbl OpraHu4ecKON MOJICKYJIbI, HCXO/s U3
3JIEMEHTHOTO cocTaBa (B %)

Tema
CaoiicTBa
OpPTraHUYECKUX
COCOUHCHMI

4.2.

OcHoBHOe coepkaHue

TeopeTnyeckoe o0yueHne

10

OU3NKO-XUMHYECKHE CBOWCTBa OPraHMYECKHX COCOMHEHUH OTIACIBHBIX KIAacCOB (OCOOCHHOCTH KiIacCU(pHKALUU U
HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHUECKHH pag W oOmas Qopmyna; u3oMmepus; (pusndeckue CBOICTBA;
XUMHYECKHAE CBOMCTBA; CIIOCOOBI MTOTyUEHUS):

— MpenenbHbIe YITIEBOAOPOAbI (JIKaHBl M LUKJIOAIKaHbl). ['OpeHHe MeTaHa Kak OAMH M3 OCHOBHBIX HMCTOYHHKOB
Temia B IPOMBIIUIEHHOCTH 1 ObITY. CBOICTBA MPUPOJHBIX YIIEBOAOPOAOB, HAXOXKICHHE B MPUPOJC U MPUMEHEHHUE
AJIKaHOB;

— HECIPEACIIbHBIC (aJ'IKeHLI, AJIKMHBI 1 aJ'IKaI[I/IeHLI) 1 apoOMaTUIE€CKUEC YTTIEBOAOPOIbI. FopeHI/Ie allCTHJICHA KAK MCTOYHHK
BBICOKOTEMIICPATYPHOI'O IIJIAaMCHU JIs1 CBAPKH U PE3KU METAJIJIOB

— KHCJIOPOJICOAEpIKaIlle COeANHEHHUS (CIIUPTHI M (EeHOIbI, KAPOOHOBBIE KUCIOTHI U 3(HPHI, AIbAECTHIIBI U KETOHBI,
JKUpHI, yraesoasl). [IpakTuueckoe npuMeHeHNE STHICHIVIMKOIS, TauuepuHa, ¢penona. [Ipumenenue popmanbaernaa,
aleTanbJeruia, yKCyCHOH KUCIOTHL. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Moromie CBOWCTBA MbLIa

— a30TCOoACpKAIlMe COCAMHCHUS (aMHHBI M aMUHOKHCIOTHI, O€liki). BBICOKOMOJICKYJSPHBIE COCIUHEHUS
(cuHTEeTHMYECKHEe M OMOJOTHYECKU-aKTUBHBIC). MOHOMEp, MOIMMEp, CTPYKTYpHOE 3BeHO. [lonmmMmepu3anus sTuieHa
KaK OCHOBHOE HAIPaBIICHUE €ro MCIIOIh30BaAHUS.

I'enernueckas cBs3b MEXKOY KilacCaMU OPpTraHHYCCKHUX COC}II/IHGHI/IfI

HpaKTuquKne CaAMOCTOATECJIbHBIC 3AHATHUSA

CBoiicTBa OpPTraHUYCCKUX COC}II/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (TpI/IBI/IaHBHaSI n MCXKAYyHapoJHad HOMCHKJIATypa,
XUMHUYCCKUEC CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘-ICHI/ISI)I NpEeaACIIbHBIC (aJ'IKaHLI n L[I/IKJ'IoaJ'IKaHLI), HCIPCACIbHBIC (aJ'IKeHBI,
AJIKMHBI 1 aJ'IKa}_'[I/IeHBI) 1 apOMAaTHUYCCKUC yIII€BOAOPOAbI, CIIMPTHI U (I)CHOJ'ILI, Kap6OHOBBIC KHUCJIOTBI

" 3(1)I/IpI>I, AJIBACTUAbI U KETOHBI, aMUHBI 1 aMUHOKHUCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCTUHCHU. 3a,Z[aHI/I}I Ha

OK 01
JIP 04

OK 02
JIP 12
OK 04
JIP 09
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COCTABJICHHE YpPaBHEHUH XUMHUYECKUX PEaKLUA C Yy4acTHEM OPraHWYECKHX BEIIECTB HA OCHOBAHUU HXCOCTaBa
Y CTPOCHHS

CocTaBiieHue CcXeM peaknuid (B TOM YHCJIE€ IO TPEJIOKEHHBIM IIETI0YKaM MPEBPAIIeHNl), XapaKTepU3YIOIIIX
XUMHUYCCKHAE CBOWCTBA OPraHMYECKUX COCIMHEHHWM OTIENBHBIX KJIACcCOB, CIIOCOOBI MX TONYYCHHS W Ha3BaHHC

OpPTaHMYECKUX COeTUHEHUH M0 TPUBUAILHON MIIM MEKAYHAPOIHON CUCTEMAaTHYeCKO HOMEHKIIATYPE. 2
Perienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX 3aJlaHMii HA CBOWCTBa OPraHUYECKUX COCAMHEHHI
OTJIENBHBIX KJIACCOB
JlaGopaTopHas paGoTa 2
JlaGopatopHas paboTa “IIpeBpaliieHuss OpraHUYECKUX BEUISCTB MTPH HArpeBaHuH' .
2
[lomydenue >THEHa U U3yYEHHUE €ro CBOMCTB. MoenmnpoBaHue MOJIEKYII i XUMHUYECKHX MIPEBPAIleHHH HallpUMepe
dTaHa, ITHIICHA, alleTUJICHA U JIp.
Tema 4.3. OcHoBHOe cofiep:kaHue 10 OK 01
JIP 01
Unentupukains | Teopermueckoe obydenne 6
OpPTaHHYECKUX OK 02
BEIICCTB, Buoopranmyeckue coeaunenus. [IpuMeHeHne W OHWONOTHYECKass poONb yrineBojoB. OKHCIEHUE YITIEBOJOB — .
WCTOYHUK JHEPIHH JKUBBIX OpraHu3zmMoB. OOIaCTH TPUMEHEHHWs] aMUHOKMCIOT. [IpeBparneHusi OenkoB NMHIIA B 2 7P 0
X opranusme. buonormueckne ¢yHkuuu OenkoB. buomornueckue QyHKIMM XUpPOB. Poib OpraHUYecKoil XUMHU B OK 04
SHAYCHIE penieHny npobieM MUIIeBol 0e30MacHOCTH
JIP 12
u Poinb oprannyeckoit XMMHUU B PEIICHUN MPOOJIEM SHEPreTHUECKON 0€30MaCHOCTH, B Pa3BUTHH MEITUIIMHBI, CO3JIAaHUU | 2
MIPUMEHEHUE HOBBIX MaTe€pHAIIOB, HOBBIX UCTOYHHKOB SHEPTUH (aJbTepHATHBHBIE UCTOYHHUKH dHEPTUH). OMacHOCTh BO3ACHCTBUS
Ha JKHUBBIC OpPraHMU3Mbl OPraHUYCCKUX BCEHICCTB OTACIBbHBIX KJIACCOB (yrﬂeBO}IOpO)IBI, CIIMPTHI, Q)CHOHBI, 2
B XJIOPOPTAHWYECKUE MPONU3BOIHBIC, aIbJACTHIBI U JP.), CMBICITIOKA3aTeNs IPEASTHHO JOITYCTUMOM KOHIICHTPAITUH
OBITOBOM
JlaGopaTopHbIe 3aHATUHSA 2
JlaGopatopHas padoTta: “MneHTruhUKAIUS OPTaHUYECKUX COSIUHEHHUIH OT/ICIIbHBIX KJIaCCOB”
2

Unentnduxanms opraHUYecKUX COCOUHEHHH OTAEIBHBIX KJIACCOB (Ha MpUMEpEe aibAeTHI0B, KpaxMaia,yKCyCHOM

KHCJIOTHI, 0OEIKOB U T.H.) C HCIIOJIb30BAHHUEM HX (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX CBOICTB U XapaKTCPHBIX
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KadeCTBEHHBIX peakuuidl. JleHarypanmsa Oenka mpu HarpeBanuu. LIBeTHple peakunu OenkoB. BosHukHOBeHHE
AQHAIUTUYECKOTO CHUTHAJa C TOYKM 3pPEHHUS] XMMUYECKHX IPOLECCOB MpPU MPOTEKaHWU KadeCTBEHHOM peakLuwy,
MO3BOJIAONIEH UIEHTH(OUIUPOBATH MPEIOKEHHBIE OPraHNUECKHIE BEIIECTBa
Pa3zpnen 5. Kunernuyeckue u TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECKUX PeaKkuuii 8
CKOpOoCTh OcHOBHOe coiepKaHue 8 OK 01
XIUMHYECKIX JIP 09
peakimii. Teoperuyeckoe o0yuenue 4
OK 02
XHUMHUYECKOE CKOpOCTb peakiliy, e 3aBUCUMOCTh OT PA3IUYHBIX (PAKTOPOB: MPUPOJIBI PEATUPYIONIUX BEIIECTB, KOHICHTpauu| 2 1
paBHOBecHe pearupyonyx BenecTs, TEMIIEpaTyphl U IO PEaKIIMOHHON MTOBEPXHOCTH. TermoBbie 3 GEKTh XUMHISCKHX JIP 04
peaxiuii. OK30- ¥ 3HAOTEPMUYECKUE, PEAKIUH.
OobparumocTh peakuuii. XHUMHYECKOE PAaBHOBECHE M €r0 CMEIICHHE MO JIEHMCTBUEM pa3MYHBIX (aKTOpOB
(KOHIIEHTpalLMsl peareHTOB WM MPOAYKTOB pPEaKlWH, JAaBlIE€HHE, TeMIlepaTypa) A CO3/AaHHS ONTHUMAaJbHBIX 2 1
YCJIOBMI NPOTEKaHU XUMHUUECKUX ITpoueccoB. ITpunnun Jle [HlaTense
IIpakTH4YecKHe caMOCTOSITEIbHbIE 3AHATHSA 4 OK 01
JIP 01
Penrenne npakTHKO-OpMEHTUPOBAHHBIX 33JlaHWil Ha aHaTU3 (aKTOPOB, BIMUSIONIMX Ha W3MEHEHHE CKOPOCTH
XUMUAYECKOH peakiuy, B T.4. C TMO3UIMH DKOJOTHYECKH IeJIecO00pa3HOro TMOBElIEHHs B OBITY W TPYIOBOM 2 OK 02
JIEATEIBHOCTH B LIETISIX COXPAaHEHUS CBOETO 3I0POBbS U OKPY’KAIOIIEH IPUPOTHON CPEIbL. P 12
3
Peuienne mnpakTHUKO-OPUEHTUPOBAHHBIX 33JaHUi Ha npumeHeHue npuHiuna Jle-Illatense st HaXOXIECHUS
HaNpaBJICHUsI CMEIICHHsI PaBHOBECHS XMMHUYECKOH peakluyd W aHain3 (akTOpoB, BIMSIONMX Ha CMELICHUE 2
XUMHUYECKOTO PaBHOBECHS
Paznen 6. PacTBOpHBI 6
Tema 6.1. OcHoBHOe cofep:xanne 4 OK 01
JIP 01
TeopeTndeckoe o0yueHne 4
OK 02
JIP 04
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[onstue o|PactBopenne kak (¢u3MKo-XxUMHUUecKHil mpomecc. PactBopel. CmocoObl  MPUTOTOBJIEHUS  PacTBOPOB. OK 07
pacTBopax PactBOoprMocTh. MaccoBast 1onsi pacTBOpeHHOro BemlecTBa. CMBICT TIOKazaTellss MNpPeAeibHO IOMyCTUMOHN JIP 12
KOHIIGHTPAIMX ¥ €ro MCIO0JIb30BaHKEe B OL[EHKE IKOJIOTHYECKOI 0€30MacHOCTH.
[IpaBuia 3KOIOTMYECKU LEIeCO00Pa3HOro MOBEAEHUs B OBITY M TPYJOBOM NEATEIBHOCTH B LENAX COXPAHEHUS
CBOETO 310pOBbS M OKpY’Karolledl IPUPOAHOM Cpenabl; ONAacCHOCTh BO3JAEHCTBUS HA JKUBBIE OPraHU3MBI
OTIpeieIeHHBIX BEIIECTB.
Pelenne mpakTHKO-OpHEHTHPOBAHHBIX DPACUETHBIX 3aJaHUH Ha pPAacTBOPHI, HCIOJIb3yeMble B OBITOBOH U
IPOU3BOACTBEHHOH ESTEIbHOCTH YEJIOBEKA
Tema 6.2.|OcHOBHOE coJep:KaHue OK 01
Hccnenosanue JIP 09
CBOJCTB PaCTBOPOB JlabopaTopHble 3aHATHS
OK 02
JlaboparopHas pabota «IIpuroToBrneHne pacTBOPOBY.
JIP 04
[IpuroToBieHHe PacTBOPOB 33/IaHHOM (MaccoBOi, %) KOHIEHTpaluH (C MPaKTHKO-OPHEHTUPOBAHHBIMU K04
BOIIPOCaMHM) U OTIPEEIICHUE CPEIbl BOIHBIX PaCTBOPOB. 0
JIP 01
Penienue 3a1a4 Ha IPUTrOTOBJICHUE PACTBOPOB
I[IpodeccnonanbHO-OPUEHTUPOBAHHOE COlep:KaHue (CoAepKaHNe TPUKJIATHOTO MOAYJIS)
Pazgen 7. Xumus B ObITY U MPOU3BOICTBEHHOM IeATETLHOCTH YeT0BEKa OK 01
JIP 12
Xumus B OBITY U OcHOBHOe coepkaHue
MPOM3BOJCTBEHHOMN OK 02
NEATEIBHOCTH TeopeTudeckoe o0yueHne P04
YeJIoBeKa " > "
Hoselimmme nocTwkeHHss XMMHYECKOW HAyKM M XUMHUYECKOW TexHojorud, Posb xumuu B oOecriedeHUH OK 04
HKOJIOTHYECKOH, SJHEPreTHYEeCKON 1 NHUIIeBON 0e301acHOCTH, pa3BUTHH MeauuuHbl. [IpaBuna nmoucka u ananusa
XUMHAYECKOH WHGOPMalUK W3 Pa3IMYHBIX MCTOYHUKOB (Hay4dHas W y4eOHO-Hay4yHas JHMTEpaTypa, CpEeICcTBa JIP 01
MaccoBoil nHdopmarmu, cetb HTEepHeT)
OK 07
IIpakTHYeckne caMoOCTOSITe/IbHBIE 3AHATHS JIP 04
[Touck u aHanu3 KeHcoB 0 IPUMEHEHUN XUMUYECKUX BEIECTB U TEXHOJIOTUIL 6 dvtmy u ¢ yuemom oyoyuieit K 4.2
npogheccuonanvHoll 0esamenbHOCmuU NO MemMam:. Kpacku, CTEKII0, KepaMUKa, MaTepHUaibl U1 3JIEKTPOHUKH, K 2.2
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HaHOMaTepuajibl, TCKCTUJIIbHBIC BOJIOKHA, NCTOUYHHUKU SHEPTHUHU, OPraHUYCCKUC U MUHECPAJIbHBIC yI[O6peHI/I}I,
JICKApCTBCHHBIC BCIICCTBA, OBITOBAST XUMUSL.

3ammuTa: [IpeacrapneHne pe3ynbTaToB pemIeHHs KecoB B (hopMe MUHH-IOKIAAA C MPe3eHTaluel, BUIeo-
poruka, pa3paboTKu MaKeTa caiiTa u Jip.

HTOroBas aTreCTalud 1o IMCIuIJIMHE

Bcero

143

lHOd munom yll€6HOZO 3AHAMUA  NOHUMAENICA Cﬂe()yrou;aﬂ munonozus yll€6Hblx 3aHﬂliZ,

Koo Buo 3auamuii

0. BBogHOE yueOHOE 3aHsTHE

1. VY4eOHoe 3aHATHE 0 U3YUYCHUIO U IEPBUYHOMY 3aKpEIUICHHIO MaTepHaia

2. Y4eOHoe 3aHATHE 110 3aKPEIUICHUIO 3HAHUI U CTIOCO0O0B JICHCTBHIMA

3. VY4eOHoe 3aHsATHE KOMITICKCHOTO MTPUMEHEHUS 3HaHUH U CIIOCOO0B JIeHCTBUH

4, Y4eOHoe 3aHsTHE 110 0000IIEHNIO U CUCTEMATU3AllMH 3HAHUHA U CIIOCOOOB JIENCTBUI
5. VYueOHoe 3aHATHE IO IPOBEPKE, OLIEHKE U KOPPEKLIMHU 3HAHUH U CIIOCOO0B eHCTBUI
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3. YCJOBUSA PEAJIM3ALIMA TIPOTPAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIAHBI

3.1. TpeGoBanusi K MUHEMAJILHOMY MATEPHAILHO-TEXHHYECKOMYO0decIedeHHI0
Jlnia peanuzaiiyl IporpaMMbl TUCHUIUIMHBI [IPETyCMOTPEHBI CIEIYIONINE CleUaIbHbIe TOMEIICHUS:
y4eOHBII KAOMHET XUMUU B XUMHYECKast 1abopaTropus.

O6opynoBanne y4eGHOro kadmHera (HarJsiiHble MOCOOMS): HAOOPHI IMIAPOCTEPKHEBBIX MOjEINEH
MOJICKYJI, MOJICTH KPUCTAIUIMYECKUX PELIETOK, KOJUIEKIIMU MPOCTHIX M CIOXKHBIX BEIIECTB W/WIIH
KOJIJICKIIMH TIOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ M MHHEpaJoB, Tabinuia MeHneneeBa, yueOHbIe
¢bmbMBL, 1I(PPOBBIE 00pa30BaTEIbHbBIE PECYPCHI.

Texnuyeckue cpeacrBa oOy4YeHHMsI: KOMIIBIOTED C YCTPOMCTBAMHU BOCIPOM3BEIEHUS 3BYKa,
MYJIbTUMEANA-TIPOEKTOP C IKPAHOM.

OO6opynoBanue 1a00paTOPUU: MUHUMAIIbHBIN HAOOP PEAKTUBOB U XUMUYECKOU MOCY/IBI.

3.2. Undopmannonnoe odecrnedenne peain3anuu NporpaMmbl
[epeueHn yueOHbIX U3aHUH, VIHTEpHET-PECYPCOB, IONONHUTENLHON JUTEPATYPI:

3.2.1. [IepeueHb OCHOBHOM M IOTIOTHUTEIBHON JIUTEPATYPHI:

OcHOBHas JUTEpaTypa.

1. Epoxun I0.M., Kosanesa U.b. Xumus mist mpodeccuii ¥ CHENUaNTbHOCTEN TEXHUYECKOTO
U eCTECTBEHHO-HAy4YHOro mpoduieil: yuyeOHUK JUIsl CTyA. YUpPEeKACHUH cpel. mpod.
oOpazoBanus. — M., 2021.

2. Epoxun IO.M. Xumus: 3a1auu M ynpakHEHHs: y4e0. MocoOMe IS CTYM. y4pexkaeHHit
cpen. nmpod. odbpazoBanus. — M., 2021.

3. Epoxun IO.M. CGOpHHK TECTOBBIX 3a/aHMii MO XUMMH: y4€b. MOCOOME I CTY.I.
VYupexaenuii cpen. mpod. oopazosanus. — M., 2020.

JlononHUTeNbHAS IUTEpATypa:

1. Bmunos, JI. H. Xumus: yue6bnuk mis CIIO / JI. H. baunos, WU. JI. Ileppunosa, T. B.
CoxonoBa. — 2-e u3., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260c. — ISBN 978-5-
8114-7904-7.

2. Ta6puensn O.C., Octpoymor M.I. Xumums mis npodeccuil M crenuantbHOCTEH
TEXHUUYECKOTO Mpoduiis: ydeOHUK A CTyHA. YyUpexkaeHUuU cpea. npod. oOpazoBaHHs. —
M., 20109.

3. Tab6puensa O.C., Octpoymos WU.I'., Octpoymosa E.E. u gp. Xumus ans npodeccuii u
CHEINAIbHOCTEN €CTEeCTBEHHO-HAYYHOr0 MpoduiIsl: yUeOHUK ISl CTY/. YUPEKIECHUHN Ccpe.
npod. odpazosanus. — M., 2020.

4. Ta6puensu O.C., Octpoymos U.T., Cnankos C.A., Jlopopeesa H.M. Ipaktukym: y4eo.
nocoOue sl CTyJ. YUpexXIeHHUH cpel. mpod. 00pa3zoBaHusl.
— M., 2021.

5. INa6puensu O.C., OctpoymoB N.I'., CnagkoB C.A. Xumus: nmocodue 1y MOATOTOBKU K
EI'D: y4eb. mocobue s cTyn. yupekaeHuit cpea. mpod. oopazosanus. — M., 2014.
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—316.c.

3.2.2
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10.
11.

I'a6puensa O.C., JIpicoBa I'.I'. Xumust. TecTbl, 3a1a4u ¥ yIpaXHEHUs: yued. mocodue st
CTY[. YUpexaeHul cpen. mpod. oopazoBanusi. — M., 2014

I'yceBa, E. B. Xumusa ans CIIO: yueGHO-MeToaunyeckoe nocobue / E. B. I'yceBa, M. P.
3uranmmnaa, 1. Y. Kynukosa. — Kazans: KHUTY, 2019. — 168c.

Yepuukona, H. 10. Xumus B noctynHoM uznoxenun: yuyeoHoe nocobue mist cro / H. 1O.
YepHuukoBa. — 2-¢ u3., crep. — Cankrt-IletepOypr: Jlans, 2022.

HuTepner pecypcebl:

Jlanb: anekTpoHHO-OMOMMoTeunas cuctema. — URL: https://e.lanbook.com/

[Topran ¢QyHmameHTampHOrO XWUMHUYecKoro obOpa3oBanus Poccum. — URL:
http://www.chemnet.ru

XUMUs A BCCX:! MIUIFOCTPUPOBAHHBLIC MATCpHUAJIbl II0 06]116171, OpFaHH‘IeCKOﬁ u
neopranuueckoi xumuu. — URL: http://school-sector.relarn.ru/nsm/

Kypuan "Xumus u XKusup - XX Bex". - URL: http://www.hij.ru

VYuebnuk xumun. Bemymmii J[. M. XwmnH. bBomee cra Buaeosamucei
IKCHEpUMEHTOB ¢ ypokoB - URL: http://my.mail.ru/community/chem-textbook/

Mup xumuu. Ha caiite: kpaTkuii Kypc XUMuu, Onorpaduu XMMHUKOB, CTAaThH, BEIIECTBA,
ONbITBI, My3ed. OOmacTh XUMHM: OpraHUuYecKas, aHaJUTUYecKas, HKOXUMMI,
Hedrexumust, repmoxumus. - URL: http://chemistry.narod.ru

Buptryanbnas Xumudeckas llkona. - URL: http://him-school.ru
https://edu.sirius.online/#/course/364
Xumus Bokpyr Hac. — URL: https://www.lektorium.tv/chemistry

15  ownmait-pecypcoB  mo  xumuu. -  URL:
https://media.foxford.ru/articles/chemistry-online
Hrpsr:

https://yandex.ru/games/app/1825897utm medium=search&utm source=yan

dex&utm campaign=rus games title-k50-

10 desk vyandex search 460.new%7C70606312&utm content=k50id%7C01
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4. KOHTPOJIb MW OHLEHKA PE3YJbBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOM JUCHUITIJINHBI

KoHTponb M olLieHKa pe3yabTaTOB OOY4YEHMs] OCYLIECTBIISETCS IIPENOJABATEIEM B
npolecce MPOBEACHHUS MPAKTUYECKUX 3aHATHH M Ja00OpaTOPHBIX PadOT, TECTHPOBAHUS, a TaKXKe
BBINOJIHEHHUST OOYYaIONMIMMUCS WHIMBHYaJbHBIX 3aJaHUN, MPOEKTOB, MCCIENOBaHWNA. Pe3yibTars
O00y4YeHHs OIpPEeNeNAloT, YTO OOydYarolluecs JOJDKHBI 3HAaTh, NMOHMMAaTh W JIEMOHCTPUPOBATH IO
3aBEpIICHUH U3YUYCHUS IUCHUTUIMHBIL.

Hius  ¢dopMupoBaHusi, KOHTPOJSI W OLIEHKH pPE3yJIbTaTOB OCBOCHHS Yy4eOHOI
JUCIUIUIMHBI UCIOJIB3YETCSl CUCTEMa OLEHOYHBIX MEpONPUATUH, MPEACTaBIAIONIas cO00i KOMILIEKC
y4eOHBIX MEPOTPUATUH, COTTIACOBAHHBIX C Pe3yJibTaTaMU 00yueHUs U CHOPMYITHPOBAHHBIX C YUETOM
®I'OC COO (mpeametHbie pe3ynbrathl o nucuumuimae) 1 ®I'OC CIIO.

Neo OK/IIK Monyﬂbﬁ’:me.ﬂ/Te PesynbraTr 00y4yeHus Tunbl OEHOYHBIX MePONPUATHIA
I OcHoBHoOe€ cogepkaHue
1 Pazjnen 1. OcHoBbl (@opmysiupoBaTh 0a30Bble
CTPOEHUs NOHATHS U 32aKOHbI XMMHH
BellecTBa
1.1 | OKO0l Crpoenue atomoB  |COCTaBIISITH XUMHYECKUE 1. Tect «CTpoeHue aTOMOB
XUMHUYECKUX (hopMyIIBI COeMHEHHI B XUMUYECKUX 3JIEMEHTOB U MPUPOJA
3JIEMEHTOB U COOTBETCTBUU CO CTETIEHBIO XUMUYECKOUN CBA3U.
pupoaa OKHUCJICHUSI XUMUYECKUX 2. 3agauM Ha COCTaBIIEHUE
XUMUYECKOHN CBSA3U  [9JIEMEHTOB, UCXOS U3 XUMUYECKHUX (HopMyIT
BAJIGHTHOCTH U JIBYXaTOMHBIX COETMHEHUM
3JIEKTPOOTPULIATEIBHOCTH (oxcuaoB, cynbGUI0B, TUIPUIOB U
T.IL.).
3. 3agaHus HA UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BAHUM COEIUHEHUM 110
HOMEHKJIAType MEKyHapOIHOTO
COI03a TEOPETUYECKOUN U
MPUKIAJHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUS] XUMHUYECKUX (hOPMYIT
JIBYXaTOMHBIX COCTHHECHUM
(oxcuaoB, cynbPHUI0B, TUAPUIOB U
T.I1.) U IPYTUX HEOPTAHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB
1.2 | OKOl Ilepuonnueckui XapaxtepuzoBaTb xumuueckue |1. Tect «Metammnueckue /
OK 02 3aKOH M Ta0IuIa 3JIEMEHTHI B COOTBETCTBUM C  |HEMETaJJIMYSCKHUE CBOMCTBA,
J.1. MenneneeBa  [MX ITOJIOKEHUEM B 3IEKTPOOTPULATEIBHOCTD U
MIEPUOIUYECKON CHCTEME CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX 1eMeHTOB J[.M. |XuMHUYECKHX 3IIEMEHTOB B




OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3ysabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHI

Menneneena

COOTBETCTBHUE C X 3JICKTPOHHBIM
CTPOCHHMEM H TTOJI0KCHHUEM B
MIePUOIUYECKON CHCTEME
XHMHYECKUX dj1eMeHToB JI.1.
Meupeneenay.

2. IlpakTyeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOTNIECKUM
W3MEHEHHUEM CBOMCTB XUMUYECKUX
AJIEMEHTOB M X COCAMHEHUH B
COOTBETCTBHUH C TIOJIO)KCHHUEM
[Tepuoanueckoii cucteme.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHUECKHUE 3aJaHus Ha
XapaKTePU3ALUI0 XUMUUECKHUX
2JIEMEHTOB: «MeTaundecKue /
HEMETaJUTMYEeCKUE CBOMCTRA,
ANEKTPOOTPHUIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX IJICMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MIEPUOTUYECKON CUCTEME
XAMHYECKHUX JIEMEHTOB

HA.N. MenneneeBa»

Paznea 2.
XuMHuuecKue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX Peakuui

KonTtposbHnas paGora
«CTpoeHue BeniecTsa u
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

THUIBI XUMHAYECKUX
peakuui

CocTaBJsITh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIUTEIHHO-
BOCCTAHOBUTCIBbHBIC peaKHI/H/I

1. 3agaun Ha COCTaBJICHHUEC
YPAaBHEHUU PEaKLUid:

— COCIMHCHUS, 3aMCIICHUS,
pa3oxKeHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIINA C
HCIOJIL30BaHUEM METOIa
AIEKTPOHHOTO OanaHca.

2. 3a/1a4u Ha pacyeT Macchl
BEIlIECTBA WK 00BEMA

ra3oB 10 U3BECTHOMY KOJHYECTBY
BEIIIECTBA, MACCe UIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
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OK/IIK

Mopnyas/Paznen/Te
Ma

Pe3ysabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHI

peakLMy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIIECTBA) MIPOAYKTOB PEaKIIHH,
€CITH OJTHO M3 BEIIECTB UMEET
IPUMECH

2.2

DNEeKTPOIMTHYECKAS
IUCCOLIMANUI U
HOHHBIA 00MEH

CocTaBisATh ypaBHEHUS
XUMHYECKUX PEaKLIUH HOHHOTO
o0MeHa C y4acTuem
HCOPraHN4YCCKUX BCIICCTB

1. 3amaHus Ha coCTaBJICHUE
MOJIEKYJIAPHBIX U MOHHBIX PEAKIIHI
C y4aCTUEM KHUCIIOT, OCHOBAaHUM U
COJIEH, YCTAaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbI

2. JJaboparopnas padota "Turbl
XUMHUUYECKUX peakiui”

Pa3znea 3.
Ctpoenue u
CBOMCTBA
HEOpPraHu4ecKux
BellleCTB

HccnenoBats cTpoeHue u
CBOIICTBA HEOPIaHMYECKHUX
BelIeCTB

KonTtpoJsbnas padora
«CBOHCTBA HEOPraHMYECKHUX
BelIeCTB»

3.1

OK 01
[1K 4.2
[IK 2.2

Knaccudukanms,
HOMECHKJIATypa U
CTPOCHHE
HEOPTaHHIECKUX
BEIIIECTB

Knaccudunuposars
HEOPraHUYECKHE BEIIEeCTBA B
COOTBETCTBUU C UX CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHWE HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMUYECKON (HOPMYJITBI TN
COCTaBJICHHE XMMHYICCKOM
(bopMyITBI HICXO/S U3 HAa3BaHUS
BEILECTBA 110 MEXAYHAPOAHOU UITN
TPUBHUAIILHON HOMEHKJIATYpe».
2. 3agauM Ha pacyeT MacCOBOU
J10JTA (MacChl) XUMHUYECKOTO
3IIeMEeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. IlpakTrueckure 3aqaHus Mo
KJ1accu(uKanu, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHWYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHueckue 3a/1lanus Ha
OnpeaeIeHue XUMHYECKON
AKTUBHOCTH BEILIECTB B
3aBHUCHMOCTH BUJIa XUMUYECKOU
CBSI3U W TUTIA KPUCTAJUTMUECKON
peleTKu

3.2

OK 01

dusuxo-

VYcranaBiauBaTh 3aBUCUMOCTD

1. Tect «OcobenHOCTH

26




Monyas/Pa3nen/Te

Ne OK/IIK va Pe3ysabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
OK 02 XUMUYECKHE (U3NKO-XUMHYECKUX CBOUCTB [XMMHUYECKUX CBOWCTB OKCHJIOB,
1K 4.2 CBOICTBA HEOPTraHUYECKHUX BEIIECTB OT |KUCJIOT, OCHOBaHHUH, aM(pOTEPHBIX
IIK 2.2 HEOPraHUYECKUX CTPOECHHUS ATOMOB M MOJIEKYJI, a [TUAPOKCUIOB U COJIECI».
BELICCTB TaK)Ke THIA KPUCTAITMYECKON |2. 3agaHusi Ha COCTaBIICHUE
peleTku YPaBHEHUI XMMHUYECKUX PEaKIHii ¢
Y4aCTUEM IPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEILECTB:
OKCHUJI0B METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
THJIPOKCHUIOB, HEOPTaHUYECKHUX
coJiel, XapaKTepU3YIOIuX UX
CBOICTBA U CIIOCOOBI OJTyUEHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U IOJIY4YEHUE
HEOPraHMYECKUX BEIIECTB
3.3 | OKOl Nnentuduxanus HccnenoBats kauecTtBeHHbIE | 1. IIpakTHKO-OpHEHTHPOBAaHHBIE
OK 02 HEOPraHUYECKUX peaKuu HEOPTaHUYECKUX 3aJJaHus 110 COCTABIICHUIO
OK 04 BEILIECTB BEILIECTB XUMUYECKUX PEAKIUN C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
MCIIOJIb3YEMBIX JIJIS UX
UJIEeHTU(DUKAIIH.
2.JlaGoparopnas padoTa:
“Unentuduxaius HeOPraHUYECKUX
BELIECTB”
4 Paznea 4. HccnenoBarh cTpoeHue u KonTtposbHnas paGora
Crtpoenne n CBOIICTBA OPraHMYeCcKHX «CTpoeHue u cBoiicTBa
CBOIICTBA BellecTB OPraHU4YeCKHUX BelecTB»
OpPraHn4ecKux
BelleCTB
41 | OKO01 Knaccudukanus, Knaccudunuposatsb 1. 3ananus Ha cocTaBlIeHHE
I1K 4.2 CTPOECHHE U OpraHMYECKHE BELIECTBA B Ha3BaHWM OpraHMYECKHX
IIK 2.2 HOMEHKJIAaTypa COOTBETCTBUH C UX CTPOCHUEM |COEIMHEHUN 110 TPUBHAILHON UIIN
OpPraHUYECKUX MEKTYHAPOIHON CUCTEMaTUYECKOMN
BEIIECTB HOMEHKJIaType.

2. 3a7adusa Ha COCTaBJIEHUE
HOJTHBIX M COKPAICHHBIX
CTPYKTYPHBIX (hOpMYJT
OpPraHUYECKUX BELIECTB OTIEIbHBIX
KJIaCCOB.
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Mopnyas/Paznen/Te

Ne OK/IIK va Pe3ysabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
3. 3ajauM Ha onpezeneHue
npocreien GopmyIibl
OpraHUYEeCKON MOJIEKYJIbI, UCXOMs
U3 3JIEMEHTHOTO cocTaBa (B %)

42 | OKO01 CaoiicTBa YcranaBnuBath 3aBUCUMOCTh | 1. 3agaHust Ha cocTaBieHUE

OK 02 OpraHUu4YeCKHUX (U3UKO-XMMHYECKHUX CBOWCTB |ypaBHEHHMI XMMHUYECKHUX PEaKIIHii ¢
OK 04 COEIMHEHU I OPraHUYeCKHUX BEIIECTB OT y4acTHEM OPraHMYECKUX BELIECTB
1K 4.2 CTPOEHHUSI MOJIEKYJI Ha OCHOBaHUU UX COCTaBa U
IIK 2.2 CTpPOEHHUSI.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIIUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEaKIUi U
T€HETUYECKOM CBSI3M OPraHMYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacueTHsble 3agaun no
YpaBHEHUSAM PEAKIINI C ydacTHEM
OpraHUYECKHUX BEIECTB.
4. Jlaboparopnas pabota
“IIpeBparieHuss OpraHu4eCKUX
BEUIECTB IPU HarpeBaHuM"
43 | OKO1 Nnentuduxanus HccnenoBats kauectBeHHbIE | 1.IIpakTHKO-OpHEeHTHPOBAaHHBIE
OK 02 OpraHUYeCKUX pEaKLUU OPraHuYECKUX 3a71aHus 110 COCTaBJICHUIO
OK 04 BEILIECTB, UX COEIMHEHUH OTJEIbHBIX XUMUYECKUX PEAKIUHN C yUaCTHEM
[IK 4.2 3Ha4YE€HHE U KJIacCOB OpraHWYEeCKHUX BEIIECTB, B T.4.
IIK 2.2 IIPUMEHEHHUE B UCIIOJIB3YEMBIX JUIS UX
OBITOBOM 1 UJACHTU(UKAIMY B OBITY U
MIPOU3BOICTBEHHOMN MPOMBIIIIIICHHOCTH.
NEeSATeTbHOCTH 2.JIaGoparopnas padoTa:
YyesoBeKa “UnenTuduxanus OpraHnyecKux
COEUHEHNN OTAEIbLHBIX KJIacCOB”’
5 Paznean S. XapakTepu3oBaTh BJIUsIHUE
Kuneruveckne n  (pasjM4HbIX GaKTOPOB Ha
TEPMOAHUHAMHNYECK [paBHOBeCHE U CKOPOCTh
ne XHUMHYECKHX PeaKui
3aKOHOMEPHOCTH
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Monyas/Pa3nen/Te

Ne OK/IIK va Pe3ysabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
NPOTEeKaHUsl
XHMHYECKHX
peakuuii
5 OK 01 CxopocThb XapakTepru30BaTh BIUSHUEC [IpakTHKO-OpUEHTHUPOBaAHHBIE
OK 02 XUMHUYECKHUX KOHIICHTPALlUX PEArupyIolnX |TEOPETUYECKUE 3aJaHUsl HAa aHAJIU3
I1K 4.2 peakuui. BEIIECTB M TeMIepaTypsl HA  |(aKTOPOB, BIMUSIONIUX HA
IIK 2.2 XuMH4eCKOe CKOpPOCTb XUMUYECKHUX U3MEHEHUE CKOPOCTH XUMUYECKON
paBHOBECHUE peakuuin peakuuu. [IpakTuko-
XapakTepru30BaTh BIUSHUE OpUEHTUPOBAHHBIE 3a/JaHUS Ha
U3MEHEHHUs KOHUEHTpaluu IIpUMEHEHHE TpuHIHUna Jle-
BELIECTB, PEAKLUU CPEIbl U [atenbe 11 HAXOKACHUS
TEMIIEPATypbl HA CMEIICHUE  |(HANPaBJICHUs CMELICHUS
XMMHMYECKOTIO PAaBHOBECUS PaBHOBECHSI XUMUYECKON PEAKLIUU
U aHaiu3 (pakTopoB, BIUSIOLINX Ha
CMEIlIEHNE XUMUYECKOTO
paBHOBECHS

6 HccnenoBath nCTHHHBIE

Pazgea 6.
PACTBOPHI € 3aJaHHBIMH
PacTBOpBI
XapaKTepUCTUKAMU
6.1 | OKOl [TonsTHe o Pasnuuare nctuHHBIE 1. 3agauu Ha NIPUTOTOBJIEHKE
OK 02 pacTBopax pacTBOpLI pacTBOpOB.
1K 4.2 2. IIpakTHKO-OpUEHTUPOBAHHBIE
IIK 2.2 pacyeTHbIE 3a7jaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON JESITETbHOCTH
YesoBeKa
6.2 | OKOl1 UccnenoBanue UccnenoBats Gusuko- JlabopartopHnast pabota
OK 04 CBOMCTB PacTBOPOB |XMMHYECKHE CBOWCTBA “IIpuroroBiaeHue pacTBOPOB”
IIK 4.2 HUCTUHHBIX PaCTBOPOB
IIK 2.2

1 IIpogeccrnona/IbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAepPKaHUe IPUKJIATHOIO MOAYJIA)

7 Paznen 7. OueHuBaTh NOCJAEACTBHUS 3ammuTa Keiica (¢ yueTom
Xumusi B ObITY 1 |OBITOBOM 1 Oynyuieil npogecCuOHAIBLHOM
NPOU3BOACTBECHHOM |IPOU3BOACTBECHHOM AeSITeJIbHOCTH)

AeATEeJbHOCTH AeAITeJIbHOCTH YeJI0BEKa C

Y€J0BEKaA

MO3MIINH IKOJOTrNYeCcKOn

0€30MacHOCTH
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Mopnyas/Paznen/Te

Ne OK/IIK va Pe3ysabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
OK 01 Xumus B ObITY H OueHuBaTh NOCHEACTBUSA Keiic (¢ yuerom Oyytieit
OK 02 MMPOM3BOJICTBEHHON |OBITOBOM M NMPOM3BOJICTBEHHOH [MpOo(heCCHOHATBLHOM eI TeTLHOCTH )
OK 04 NEATEIbHOCTHU NEITEIbHOCTY YEJIOBEKA C Bo3MoykHBIE TEMBI KEHCOB:
OK 07 yeJJoBEKa HO3UILINN YKOJIOTHUECKOH 1. IloTemnenue Kiumara u
[IK 4.2 0€e30I1aCHOCTH BBICBOOOK/ICHHE Ta30BbIX THPATOB
K 2.2 CO JIHA OKEaHa.
2. Bynymue matepuansl ajis aBua-,
MAaIIMHO- B IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapeil.
4. JlexkapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENnapaToB
Neo OK/IIK Monynbﬁ’:men/Te PesynabraT 00y4yeHus THnbI OeHOYHBIX MePONIPUATHH
| OcHOBHOe coiep:KaHue
1 Pasnea 1. OcHoBbl | PopmyJimpoBaTh 0a30BbIe
CTPOEHHUS BelleCTBA [IOHATUS M 3aKOHBI XUMHU
1.1 | OKO0l Crpoenue aToMOB CocTaBisATh XUMHUYECKHE 1. Tect «CTpoeHue aToMOB
XUMHUYECKUX (hopMyIIBI COeMHEHHI B XUMHUYECKUX AJIEMEHTOB U MPUPOJIa
3JIEMEHTOB U COOTBETCTBUU CO CTENEHBIO |XUMUUYECKOU CBSI3M».
pupoJa OKHCJIEHUSI XUMUYECKUX 2. 3ajaym Ha COCTaBIIEHUE
XUMUYECKOHN CBSA3U  [IJIEMEHTOB, UCXOJIS U3 XUMUYECKUX (HOPMYJIT IBYXaTOMHBIX
BAJICHTHOCTH U COETMHEHUH (OKCHUJIOB, CYJIb(PHUIOB,
AIEKTPOOTPHUIIATEIHHOCTH TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMUYECKOM CUMBOJIMKU U Ha3BaHUU
COEIMHEHUI 10 HOMEHKJIAType
MEXAYHApOJAHOTO COI03a
TEOPETUUYECKON U NIPUKIIATHOU
XUMUHU U TPUBUATBHBIX Ha3BaHUHN
JUTSI COCTABIICHUSI XUMHYECKHUX
(hopmyJT IBYXaTOMHBIX COSUHEHUN
(oxcumoB, cynb(hUI0B, TUIPUIOB U
T.I1.) ¥ IPyTUX HEOPTaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OKO0l Ilepuonnueckui XapakTepus3oBaTh 1. Tect «Metamnmnueckue /
OK 02 3aKOH U Tabnuia XUMHUYECKUE JIEMEHTHI B HEMETAJUIMYECKUE CBOMCTBA,

.. Menneneea

COOTBETCTBHUH C UX
MOJIOKEHUEM B
MEePUOINYECKOIN cCucTeMe
XUMHUYECKHX djiemeHToB J[. 1.

ANEKTPOOTPHULIATENBHOCTD U
CPOACTBO K JIEKTPOHY XUMHUYECKHUX
9JIEMEHTOB B COOTBETCTBHE € MX
JIEKTPOHHBIM CTPOEHUEM U
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OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3ysabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHI

Menneneena

MOJIOKEHUEM B MEPUOANUECKON
CHCTEME XMMHYECKHUX DJICMECHTOB
J.1. MenneneeBay.

2. IIpakTryeckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
H3MEHEHHEM CBONCTB XMMHYECKHUX
9JIEMEHTOB U MX COECIUHEHUH B
COOTBETCTBUM C MOJIOKEHHUEM
Ilepuonuueckoi cucreme.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aJaHus Ha
XapaKTEPHU3ALUI0 XUMUUECKHUX
9J€MEHTOB: «MeTanyeckue /
HEeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHHOCTD U
CPOJCTBO K 3JEKTPOHY XUMUYECKUX
9JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOINYECKON
CHCTEME XMMHYECKHUX PJIEMEHTOB
J.1. MenneneeBay

Paznea 2.
XumMnuyecKue
peakuun

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KontpoabsHnas padora
«CTpoenue BenecTsa u
XHMHYECKHe PeaKun

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIleHu,
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

1. 3agaun Ha cocTaBieHUE
YpPaBHEHUU pEaKIUM:

— COCIMHEHMS, 3aMEIICHUS,
pasnokeHus, 0OMeHa,

— OKHUCIIUTENHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIU C
HCIIOJIb30BaHUEM METO/Ia
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B [0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU
BEILECTB; PACUYETHI

Macchl (00bEMa, KoMYecTBa
BELIECTBA) IPOLYKTOB peaKkiuy,
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OK/IIK

Mopnyas/Paznen/Te
Ma

Pe3ysabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHI

€CJIM OAHO M3 BCUICCTB UMCCT
IMpUMCCH

2.2

DICKTPOIUTHYCCKAS
NUCCOLMALUS U
WOHHBIA 0OMEH

CocTaBnarh ypaBHEHUS
XUMHYECKHUX PEaKINU
HMOHHOTr0 0OMeHa C y4acTheM
HEOPraHMYECKUX BEILECTB

1. 3amaHust Ha COCTaBJICHUE
MOJICKYJIIPHBIX U HOHHBIX PEAKIIU C
y4acTHEM KHCJIOT, OCHOBAaHUHN U
COJICH, YCTAaHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEIbI

2. JlaboparopHas pabota "Tumbl
XUMUYECKUX peakiui'”

Pazjnen 3. Ctpoenne
U CBOiiCTBa
HEOPraHUYeCKUX
BeIEeCTB

HccaenoBarb cTpoeHue U
CBOIICTBA HEOPraHMYECKHUX
BelIECTB

KontpoabHnas pa6ora
«CBoiicTBa HEOPTraHMYECKUX
BelIeCTB)

3.1

OK 01
I1K 4.2
I1IK 2.2

Knaccudukanus,
HOMEHKJIATypa U
CTPOCHHUE
HEOPTraHUYECKHUX
BEIIECTB

Knaccugpunuponars
HEOPraHW4ecKUe BEIIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «<HomeHkaTypa u Ha3BaHuE
HEOPraHWYECKUX BELIECTB UCXOs U3
UX XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU (hOPMYIIbI
UCXO/Is U3 Ha3BaHMS BEUIECTBA 110
MEKyHApOAHOW WM TPUBUAIBHOU
HOMEHKJIAType».

2. 3agauyn Ha pacyeT MacCOBOM JTOJIH
(Macchl) XUMUYECKOTO AJIEMEHTA
(coeanHeHust) B MOJIEKyJI€ (CMECH).
3. IIpakTryeckue 3a1aHus 10
KJaccu(uKalui, HOMEHKIAType U
XUMHUYECKHM (hopMyiam
HEOPraHUYECKUX BEILECTB
Pa3IMYHbIX KJIACCOB.

4. IIpakTyeckue 3alaHus Ha
OnpeAeIeHue XUMHYECKON
AKTUBHOCTH BEILIECTB B 3aBUCHMOCTH
BHJIa XUMHUYECKOM CBSI3U U TUIIA
KPUCTAJNINYECKON PEILETKN

3.2

OK 01
OK 02
I1K 4.2
IIK 2.2

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

VYcranaBnuBaTh 3aBUCUMOCTD
(U3UKO-XMMHYECKHIX
CBOMCTB HEOPTraHUYECKHUX
BEILIECTB OT CTPOEHHUSI ATOMOB
Y MOJICKYJI, & TAK)KE THTIA
KPUCTAJUIMYECKON PEIIETKH

1. Tect «OCOOEHHOCTH XUMHUYECKHUX
CBOICTB OKCHAOB, KHCIIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJICH».

2. 3agaHusa Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUUYECKUX PEaKINil C
Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPTraHUYECKHUX BEIIECTB: OKCHIOB
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OK/IIK

Monyas/Pa3nen/Te
Ma

Pe3ysabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHI

METaJUIOB, HEMETAJUIOB H
aM(OTEepHBIX IEMEHTOB;
HEOPraHUYECKUX KHCIIOT, OCHOBAaHHH
¥ aM(pOTEPHBIX THAPOKCHJIOB,
HEOPraHUYECKHUX COJICH,
XapaKTepU3YIOIIUX UX CBOICTBA U
CIOCOOBI OTYYCHUSI.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUYECKUE 3a/1aHUS HA CBOMCTBA
¥l TTOJTyYCHUE HEOPTaHUIECKUX
BEILIECTB

3.3

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHMYECKUX
BEIIECTB

HccnenoBaTh kKaueCTBEHHBIE
PCaKIMU HCOPIraHNUCCKUX
BCIICCTB

1. [IpakTUKO-OpUEHTUPOBAHHBIE
3a/IaHMsl IO COCTABJICHUIO
XUMUYECKUX PEAKLUN C yUaCTUEM
HEOPraHWYECKHUX BEILECTB,
UCIIOJIB3YEMBIX IS UX
UACHTU(DUKAITIH.

2.JIaboparopnas pabdora:
“Unentuduxanyist HEOpraHMIECKUX
BELIECTB”

Pasjen 4. Ctpoenne
U CBONCTBA
OpraHu4yecKux
BelleCTB

HccaenoBarb cTpoeHue
CBOIICTBA OPraHHYeCKHX
BeleCTB

KontpoabsHnas padora
«CTpoeHue u CBOICTBA
OPraHHYeCcKHX BellecTB)

4.1

OK 01
I1K 4.2
IIK 2.2

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIECTB

Knaccudunuponatsb
OpraHUYEeCcKUe BEIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3aganus Ha cocTaBlIeHHE
Ha3BaHUU OPTraHUYECKUX
COEIMHEHUH 110 TPUBUAIILHOU WUIIU
MEXKIYHAPOJHON CHUCTEMATUYECKOMN
HOMEHKJIaType.

2. 3aga”usa Ha COCTaBJIEHUE OJTHBIX
Y COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHNYECKHUX BEIIECTB
OTJIETIbHBIX KJIACCOB.

3. 3amauM Ha onpeaeneHue
npocTteiien GopmMyIisl
OpPTaHUYECKON MOJIEKYJIbI, HCXOMS U3
3JIEMEHTHOTO cocTaBa (B %)
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Monyas/Pa3nen/Te

Ne OK/IIK va Pe3ysabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
42 | OKO01 CaoiicTBa VYcranaBnuBath 3aBUCUMOCTS | 1. 3a1aHus Ha cOCTaBJIEHUE
OK 02 OpraHNYeCKHUX (hDU3UKO-XMMHUYECKUX YpaBHEHUH XUMHUUYECKUX PEaKINil C
OK 04 COCAMHEHMI CBOWCTB OpPraHM4YE€CKUX y4aCTHEM OpPraHUYECKUX BEUIESCTB Ha
1K 4.2 BELLECTB OT CTPOEHUS OCHOBAHHUU UX COCTaBa U CTPOCHHUS.
[IK2.2 MOJIEKYJT 2. 3amaHusa Ha COCTaBJICHHE
YPaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTIOCTPUPYIOLIUX XUMUUECKNE
CBOMCTBA C YYETOM MEXaHU3MOB
IIPOTEKAHUS JaHHBIX peakLUui U
TEHETUYECKOM CBA3U OPraHUYECKUX
BEILECTB Pa3HbIX KJIACCOB.
3. PacuetHsble 3aa4un Mo
YPaBHEHUSIM PEAKLMil C ydacTHEM
OpPraHMYECKUX BEILECTB.
4. Jlaboparopnas paboTa
“IIpeBpaleHss OpraHu4eCKUX
BELIECTB [IPU HarpeBaHUU"
43 | OKO1 WNnentuduxanus Uccnenosats kauectBeHHble |l.IlpakTuko-opueHTHpOBaHHbBIE
OK 02 OpraHUYECKHUX peaKkIy OpraHudeCcKuX 3a/IaHMS 10 COCTABJICHUIO
OK 04 BELIECTB, UX COEMHEHUH OTAEIBHBIX XMMHUYECKHUX PEAKIUN C y4aCTHEM
I1K 4.2 3HAUEHUE U KJIACCOB OpPraHMYECKUX BEILECTB, B T.4.
IIK 2.2 IIPUMEHEHHUE B UCIIOJIB3YEMBIX I UX
OBITOBOM 1 UICHTU(QUKAIMY B OBITY U
MIPOU3BOJICTBEHHOU MIPOMBIIIIJIEHHOCTH.
NEeSTeTbHOCTH 2.JIaboparopnas pabdora:
yenoBeKa “Unentruduxaiuss opraHn4ecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Paspeu S. XapakTepu30BaTh BJIUSHUE
Kunernueckue u pa3an4HbIX (GaKTOPOB HA
TePMOJAMHAMHMYCCKH |pABHOBECHE H CKOPOCTH
€ 3AKOHOMEPHOCTH |XHMMHYECKHX pPeaKIuii
NPOTEeKaHUsl
XHMHYECKHX
peakuuii
5 OK 01 Ckopoctb XapakrepusoBarh BiausHue |[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 XUMHUYECKUX KOHIIEHTpAaLIUU TEOPETUUYECKUE 3a/1aHUS HAa aHAIIN3
IIK 4.2 peakuui. pearupyrommx BeIecTs U (hakTOpOB, BIMSIONINX HA U3MEHEHHE
K 2.2 XHAMHYECKOE TEMIIepaTypbl HA CKOPOCTb  |CKOPOCTH XMMHYECKOMN pEeaKInu.
paBHOBecHE XUMHUYECKUX PEAKIUN [IpakTHKO-OpHUEHTUPOBaHHBIE

XapakTepru3oBaTh BIUSHUE
HM3MEHEHUs KOHLICHTpaluu
BEILECTB, PEAKLIMU CPEIbl U

3a7laHus Ha IPUMEHEHUE IPUHLIUATIA
Jle-1llaTenbe g HAXOXKICHUS
HANpPABJIEHUS CMELIEHUS PABHOBECHS
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Monyas/Pa3nen/Te

Ne OK/IIK Pe3ysabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHI
Ma
TEMIIepaTyphl HAa CMEIICHUE |XMMHUUYECKOW PEaKlMK U aHaJn3
XUMHYECKOTr0 PaBHOBECHS (hakTOpOB, BIMSIONIMX HA CMEIICHHE
XMMHYECKOTr0 PaBHOBECHS
6 HccaenoBaTh HCTHHHEBIE
Pa3znen 6. PacTBopbl |pacTBOpPBI ¢ 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 OK 01 IToustue o Pasznnuath uCTUHHEBIE 1. 3agaun Ha MPUTOTOBJIEHUE
OK 02 pacTBopax pacTBOpbI pacTBOPOB.
I1K 4.2 2. [IpakTuKO-OpUEHTHUPOBAHHbBIE
K 2.2 pacyeTHbIC 3aJaHUA HAa TUCIIEPCHBIE
CHUCTEMBI, UCTIOJIb3YEeMbI€ B OBITOBOM
Y TIPOU3BOACTBEHHOM ESITEIILHOCTH
YeloBeKa
6.2 | OKOl1 Uccnenoanue HccnenoBath Gpu3nKO- JlaboparopHast pabota
OK 04 CBOWCTB PacTBOPOB  |XMMHYECKHUE CBOKCTBA “IIpuroToBiaeHue pacTBOPOB”
1K 4.2 HWCTUHHBIX PacTBOPOB
[IK 2.2

1 IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (coep:KaHNe MPUKJIATHOTO MOTY/JIs1)

7 Paznean 7. OuenuBath nociaeacTeus  |3ammra Keiica (¢ yuerom Oyayiueit
Xumus B ObITY U OBITOBOI U npo¢ecCHOHATbHOM
NPON3BOJACTBEHHOI |IIPOU3BOJICTBEHHOM AesiTeJIbHOCTH)

AeSITeIbHOCTH AesiTeIbHOCTH YeJ10BeKa ¢
yeJi0BeKa NMO3UIUH IKOJT0TNIEeCKOM

0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07
I1K 4.2
IIK 2.2

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
JeSITEIbHOCTH
YelioBeKa

O11eHUBATh MMOCIEICTBUS
OLITOBOH U
MPOU3BOACTBEHHOMN

eI TETLHOCTH YEI0BEKA C
MO3UIAMN DKOJIOTHUYECKOM
0e30IMacHOCTH

Keiic (¢ yuerom Oymymieit
po¢eCCUOHAIBHON NEATETHHOCTH )
Bo3MoxHBIE TEMBI KEHCOB:

1. IToTennenue k1uMara u
BBICBOOOK/ICHHE Ta30BbIX THIPATOB
CO JIHA OK€aHa.

2. Bynyiue marepuainsl 171 aBua-,
MaIINHO- ¥ MPUOOPOCTPOCHUSI.

3. HoBble MaTepuansl 1iist
COJIHEUHBIX Oatapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX TIPENapaToB
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