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[Moamuck DOHO

Pabouass mporpamma ooOuieoOpazoBatenbHoil  aucuuiuinabl OJI.12 Xumus pazpaboTaHa Ha
OCHOBE TpeOOBaHUI:

denepanbHOTO TOCYAAPCTBEHHOTO O0pA30BATEIBHOIO CTaHIApTa CpPEIHEro OoO0IIero
o0pa3oBaHus yTBEpXkJAEHHOrO npukazoM MwunoOpHayku Poccum ot 17.05.2012 N 413
(3apeructpupoBano B Muntwocte Poccun 07.06.2012 N 24480) (Pemakuusa c¢
n3MeHeHussMu ot 12.02.2025 N 93);

denepanbHOTO rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHapTa CPETHEr0 MPO(HEeCCHOHATBHOTO
obpazoBanus 1o crierpanbHocTH: 40.02.02 IIpaBooxpaHuTeNnbHas 1ESTENTbHOCTh

npoduIIs ToTy4aeMoro oopa3oBaHusl.

MPUMEPHON MPOTrpaMMBbI;

pEKOMEHIalUil M0 MOJIY4YEHHUIO CpeHero oOmiero oOpa3oBaHUs B NIpeAesaX OCBOCHHS
00pa3oBaTeNbHOW TPOTPAMMBI CPEIHETO NPOPECCHOHATIBHOTO 00pa3oBaHUs (IHUCHMO
JlemaprameHTa TroCyAapCTBEHHOW NOJUTHKU B cdepe cpeaHero npodeccuoHaIbHOTO
oOpa3zoBanus u npodeccuonHanbHoro ooyuenus ot 01.03.2023 Ne 05-592);
METOAMYECKIX pEeKOMEeHIaluu o COCTaBJICHUIO pabounx porpaMm
0011e00pa30BaTeNbHBIX JTUCIHUIUIMH C Y4YeTOM TMpo(eCcCHOHATBLHON HaMpaBIeHHOCTH
nporpamMMm  cpenHero npodeccuonHanbHoro obpasosanus (IIIIKPC wu  IIICC3)
paspabotannbsix Ha 6a3e [BIIOY PJI «KIITIK»

B COOTBETCTBHHM C paboyuM y4eOHBIM IUIAHOM OOpa30BaTEIPHOW OpTaHHW3allud Ha
2025/2026y4e0HbIi TOI.

Pazpabotuuk: MaromenoBa.M.A., npenonasatens KITTIK
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1. IACIIOPT PABOYEM ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI

1.1. ObsacTh NPpMeHEeHHUs TPOrPAMMBI

PabGouas mporpamma 0011€00pa30BaTeIbHON TUCHIUTIIUHBI «XUMHS» SIBISETCS YaCThIO
OporpaMMbl  TOATOTOBKM  CHEIMAJIMCTOB  CPEJAHEr0  3BEHA/NIPOrpamMMbl  MOATOTOBKU
KBaJIU(UIIMPOBAHHBIX pabounx u CITy KalllnX ) o CHeIHaIbHOCTH/TIPOecCun
40.02.02 ITpaBooXpaHUTEIbHAS AE€ATEIBHOCTD.

[Iporpamma 0611€00pa3z0BaTEIHLHON JUCIIUTUIMHBI « XUMUSD) MOXKET OBITh UCTIOJIb30BaHA B
npodecCHOHATIbHBIX  00pa30BaTEIbHBIX OPraHU3alMsIX, pPEATU3YIOUMX 00pa3oBaTeIbHYIO
MporpaMMy CpeaHero oouiero oOpa3oBaHMs B IpejaeaX OCBOEHHS HPOrpaMM MOArOTOBKHU
KBaJM(PUIUPOBAHHBIX Pa0OUYUX, CIY>KAIIUX U CIIELUAINCTOB CPEJHETO 3BEHA.

1.2. MecTo MUCHUILIMHBI B CTPYKType OCHOBHOW mNpogeccuoHabHOII 00pa3oBaTelbHOM
nporpammsl (IINICC3/IIIIKC3):

O6meoOpa3oBarenbHas JUCHUIUIMHA «XHUMHS» H3ydaeTcs B 00IIe00pa3oBaTEILHOM
nukine yueOHoro turana IIIICC3/IIIIKC3 nHa 06a3e OCHOBHOrO OOIIEro o0Opa3oBaHUs C
MOJIYYECHUEM CPEIHET0 00IIero oOpa3oBaHumsl.

OO6meoOpa3oBaTenbHas JIUCHUIIMHA «XUMHUS»  SBISETCS 00s3aTeNbHOM  YacThIO
0011e00pa3oBaTeIbHOr0 IUKJIAa OCHOBHOM 00pa3oBaTelbHOW MPOTPaAaMMbl B COOTBETCTBHH C
orocC cnernuanbHocTH/Ipodeccun 40.02.02 [IpaBooxpaHuTenbHAS ACATEIHHOCTD.

1.3. Heau aucuunJInHbI

Lenp puctumuiiael  «Xumus»: @OopMUpOBaHHWE Y CTYIEHTOB [MPEACTaBICHHUS O
XMMHUYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MHUpPAa KaK OCHOBBI MPUHSATHUS
pelieHui B JKU3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYyallMsIX, OTBETCTBEHHOTO IOBEACHUS B
IIPUPOJHOU cpene.

2. PE3YJBbTATBI OCBOEHUSA OBIIEOBPA30OBATEJIBHBIX JUCHUILJIMH C

YYETOM ITPOD®ECCHUOHAJIBHON HAITPABJIEHHOCTH ITPOI'PAMM CIIO
2.1. Ilnanupyemble Ppe3yJbTAaThl OCBOEHHUSI 001Ie00pPa30BATEJNbHONH IUCHUILIUHBI B
cootBeTcTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare ocBoeHust on oOyuarommiicst aomkeH oBiaaetrs JIP, MP, ITPB(®I'OC
COO); OK, IIK, ITPY (®I'OC CIIO):

ProcC Coo

Kon pesyabTara | HaumeHoBaHue pe3yJjbTaTa

JIngHOCTHBIE PE3YNIBTATHI

JIP 01 YyBCTBO TOPAOCTH M YBAXKEHUA K MCTOPUUM U JOCTHIKECHUAM
OTEYECTBEHHOW XMMHMUYECKOW HAYKU; XUMUUECKH IPAMOTHOE IIOBEJICHUE B
npoecCHOHaNbHOM JEATENIBHOCTH U B OBITY MpH OOpalieHuu ¢
XUMHUYECKUMHU BELIECTBAMH, MaTepHaIaMy U NPOLIECCAMHU.

JIP 02 TOTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHMUs U MOBBIIICHUS KBATH(PHUKAIIUN
B U30paHHOW MpPOQPECCHOHATBHON NEATEIBHOCTH M OOBEKTHBHOE
OCO3HAHME POJIN XUMUUECKUX KOMIIETEHIHH B 3TOM.

JIP 03 YMEHHE HCIIOJIb30BaTh JOCTHKEHHSI COBPEMEHHOW XUMUYECKON HAyKU U
XMUMHUYECKUX TEXHOJIOTUHN /IS TOBBILIEHUSI COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO Pa3BUTHS B BIOpaHHOM MpodeccroHalbHON
JIESATEIIBHOCTH.

MeTtanpegMeTHbIE PE3YJIHTATHI

MP 01 HWCIOJIb30BaHME PAa3IMYHBIX BHUJOB IO3HABATEIbHOM JEATEILHOCTH U




OCHOBHBIX HUHTCJUICKTYaJIbHBIX onepaunﬁ (HOCTaHOBKI/I 3aJa4u,
dhopMynIupoBaHUS THIOTE3, aHAIW3a U CUHTE3a, CPaBHEHHUS, 0000IICHUS,
CUCTCMATHU3alluH, BBIABJICHUA NPHUYNHHO-CIICACTBCHHBIX CBHSeﬁ, IIOHUCKa
aHaJoroB, (OPMYJIMPOBAHUS BBIBOJIOB) Ui PEIICHUS TTOCTABICHHOMN
3aaa4yv, TMPUMCHCHUC OCHOBHBIX MCTOJOB IIO3HAHUA (Ha6JHOI[eHI/ISI,
HAYYHOTO DKCTICPUMEHTA) JIJIsl H3YUCHHS Pa3IMYHBIX CTOPOH XMMHYECKUX
OOBEKTOB M TMPOIIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJAUMOCTH
CTaJIKUBAThCs B IpoeccronanbHol cdepe.

MP 02

WCIIOJIb30BAaHUE PA3TUYHBIX HMCTOYHHKOB MJIsi TOJYYEHHS] XUMUYECKOU
uH(pOpMaIllMK, YMEHHE OIICHHTh €€ JOCTOBEPHOCTH IS JTOCTHIKCHUS
XOPOIINX Pe3yIbTaTOB B MpodeccuoHaNbHOM cdepe;

[IpenMeTHBIE pe3yIbTaThl 0a30BOr0 YPOBHSI

I1P601

c(OPMUPOBAHHOCTh MPEACTABIEHUH O MeCTe XHMHUU B COBPEMEHHOI
HAYYHOM KapTHHE MHpa; MOHMMAaHUE POJIM XUMHUHU B (HOPMHUPOBAHUU
Kpyrozopa 1 (GyHKIHMOHAJIBLHOM TPAMOTHOCTH 4EJIOBEKa JUIsl pelleHus
IIPAKTUYECKUX 3a7ay;

[1P602

BJIQJICHUE OCHOBOIIOJIATAIOIMMHA XUMHUYECKUMH IHOHATUSAMHU, TEOPUSIMH,
3aKOHAaMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHME XUMHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P603

BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOTO ITO3HAHHMS, UCTIOB3YEMBIMHU B
XUMHH: HaOJTIOJCHHEM, ONMUCAHWEM, W3MEPEeHUEM, OJKCIEPUMEHTOM;
yMeHHe 00pabaThIiBaTh, OOBACHATH PE3YyJIbTaThl IPOBEICHHBIX OMBITOB U
JAC€JIaTb BBIBOJABI; TI'OTOBHOCTH H CHOCO6HOCTB MNPUMCHATH MCTOAbI
MO3HAHUS TIPU PEIICHUH NMPAKTHYECKUX 3a7ad;

11P604

C(OPMHPOBAHHOCTh YMEHMsI JaBaTb KOJUYECTBEHHbIE OLIGHKH U
IIPOU3BOJIUTH PACUYETHI 10 XUMUYECKUM (POPMYJIaM U yPaBHEHUSIM;

I1P605

BJIAICHUC TIpaBUJIaMHU TCXHHUKU 0e30macHOCTH IIpu HCIIOJB30BaAHUU
XHUMHUYCCKUX BCUICCTB,

I1P606

c(OPMUPOBAHHOCTh ~ COOCTBCHHOW TO3UIIMM 10  OTHOIICHHIO K
XUMHUYECKON HH(POPMAIIH, TOJITy4aeMOi U3 pa3HbIX HCTOUHUKOB.

erocC C1rio

Kon
KOMIIeTeHIINH

HaumeHoBaHue pe3yJbTaTa

OO0111e KOMIIETEHIIUN

OK 01

BBI6I/IpaTI> CIIOCOOBI peuicHus 3aaa4 HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU
MNPUMCHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM

OK 02

Hcnons30BaTh COBPEMEHHBIE CPEACTBA IOUCKA, aHAJIU3a U MHTEpIpETalun
uHpopMalud U HHPOPMAIMOHHBIE TEXHOJOTHMHM JUISl BBIIIOJIHEHUS 3a]ad
Ipo(eCCUOHATILHOMN 1E€ATEIbHOCTH

OK 04

D¢ dexTuBHO B3aUMOICHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U KOMaH/IE

OK 07

CopnelicTBOBaTh COXpPAHEHUIO OKPYXKAIOLIEH cpenbl, pecypcocOepexeHuto,
NPUMEHATh 3HaHHUA 00 W3MEHEHMH KJIMMAaTra, NPUHLIHUIIEL OepeKIUBOTO
MIPOU3BOJICTBA, 3P (HEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYaIHAX




[IpodeccronanbHbIE KOMITIETEHITUU

I[IK 1.5. OcCyIeCTBIISITh ONEPATUBHO-CITYKEOHBIE MEPOTIPUATHS B COOTBETCTBUU C
npoduIeM NoAroTOBKU

IIK 1.6. [IpuMeHATH Mepbl aIMUHUCTPATUBHOTO MPECEUEHNUs IPABOHAPYILICHUN,
BKJIFOYasl IPUMEHEHHE (PU3NYECKON CUJIBI M CIIEIIMATIbHBIX CPEJICTB

IIK 1.7. ObecnieunBaTh BBISIBICHNE, PACKPBITUE U PAaCCiIeI0BaHUE MPECTYIIICHUHN U
MHBIX [TPABOHAPYIIECHUH B COOTBETCTBUH C IPOHIIEM IMOATOTOBKU

K 1.8. OcCymecTBISATh TEXHUKO-KPUMHHAITMCTUYECKOE U CIIEUAIBHOE TEXHUYECKOE
o0ecrieueHne onepaTUBHO-CITYKEOHOM 1eITeTbHOCTH

2.2. KoanyecTBO 4YacoB Ha OCBOeHHMe Ppadoyeil mnporpaMMmbl 001Ie00pa30BaTeJIbHOM
AUCHUIINHBI:

KonuyectBo yacoB, 0TBEJCHHOE Ha OCBOEHHE NTPOrpaMMbl 00111€00pa30BaTEIbHON JUCIUILUIMHEL,

B TOM YHCJIE:

MaKCUMaJIbHON y4eOHOI Harpy3ku oOyuatomierocst 72 yaca, B TOM YHUCIIE:

00s13aTeNIbHON ay TUTOPHOM yueOHOIl Harpy3Ku oOydaromerocs 72 yaca.



3. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOM

JTUCHUTIIIMHBI

3.1 O0bem o01eodpazoBaTe/IbHONH JUCHUILUINHBI U BU/IbI y4eOHOH padoThl

Buna yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTebHON POrPaMMBbl AU CHUILTHHBI 72
B T.4.

1. OcHOBHOe coepxkaHue 66
BT. U..

TeopeTuIecKoe o0ydeHue 30
MPaKTUIECKHE 3aHATHS 26
J1a00paTOPHBIE 3aHITHS 10
2. IIpogeccuoHaILHO OPUEHTHPOBAHHOE CO/lepPKaHue (CopepKaHmne p
NMPUKJIATHOTO MOYJIfA)

BT. 4.:

TEOPETHIECKOE 00yUeHHE 2
IPAKTHYCCKHUEC 3aHITHSA 4

WHIAVUBUAYATBHBIN TIPOCKT (Oa/Hem)**

IIpome:xxyTouHasi arTecTanus (3a4er)




3.2. TemaTnyeckuii IVIaH U coiep:KaHue 001e00pPa30BaTEJIbHOH AUCHHUIIMHBI « XHMMHD)

HanMenoBane Coaep:xanue yueOHOro MaTepuasa (0OCHOBHOE H npocbeccnona.nbno: ObLem dopmupyemble
OPHEHTHPOBAHHOE), J1A00PaTOPHbIE U NPAKTHYECKHUE 3aHATHS, NIPUKJIAJIHON MO1Y./1b KOMIIETeHIIUH
pa3aesioB U TeM 4acoB
(mpu HAJTMYMH)
1 2 3 4
OcHoBHOE cogep:kanue
Pa3nea 1. OcHOBBI CTPOCHHUS! BellecTBa 6 OK 01
OK 02
Tema 1.1. OcHoBHOE coxepxaHue 4 OK 01
CtpoeHne aToMOB Teopernueckoe o0yueHue 2
XUMHUYECKHX 3JIEMEHTOB | 1 | CoBpeMeHHass MOZAENIb CTpOeHUs aToMa. CUMBOJMYECKUH SA3BIK XMMHH. XHUMUYECKUI 2
¥ TIPUPOJIa XUMUYECKOM BJIEMEHT. OJEeKTpOHHas KoHdurypamus aroma. Krnaccupukanuss XUMHYECKHUX
CBA3U AIIEMEHTOB (s-, p-, d-371eMeHThI). BajeHTHbIe 351eKTpoHbl. BaneHTHOCTh. DieKTpoHHas
IPUPOJIa XUMHUYECKOW CBSI3U. DJIEKTPOOTPULIATENBHOCTh. BUJIBI XMMHUYECKOH CBSA3U
(KoBaJIeHTHas!, MOHHAS, METAITMYECKAs!, BOJAOPO/IHAS) U CIIOCOOBI €¢ 00pa3oBaHuUs
IIpakTHYeckune 3aHATHS: 2
1 | Pemienne 3amaHuii Ha HCNOJIB30BAHME XHWMHUYECKOW CHMBOJMKM M Ha3BaHUU 2
COCIMHEHUII 10 HOMEHKJIAType MEXAYHapOAHOIO COK3a TEOPETUYECKOW U
NPUKJIAJHOM XUMHUM ¥ TPUBUAJIBHBIX Ha3BAaHUM JJIs1 COCTaBJIEHUS] XMMUYECKUX (HOpMYTT
JIBYXaTOMHBIX COEIWHEHHH (OKCHIOB, CyNb(UAOB, TUAPUIOB H T.I.) U JAPYTHX
HEOPraHUYECKUX COCAVNHEHNUN OTIENIbHBIX KJIACCOB.
[IpakTueckue 3aJaHUs HAa YCTAHOBJIEHHME CBSI3M MEXAYy CTPOCHHEM aTOMOB
XUMHUYECKUX JJIEMEHTOB M TNEPUOJANYECKUM M3MEHEHHEM CBOMCTB XMMHMUYECKHUX
JJIEMEHTOB M HX COEIMHEHUH B COOTBETCTBHM C THoOJIoKeHHEM [lepmoanueckoit
CUCTEMBI.
Tema 1.2. OcHOBHOe coiep:KaHue 2 OK 01
[lepnoauuecknii 3akoH | TeopeTudeckoe o0yuenne OK 02
u Tabmuua J1.1. IIpakTHYeckue 3aHATHA:
Menneneesa 1 | Ilepuoguueckasi cucrema xumuueckux siemeHToB .M. MenpaeneeBa. @uzndeckuil 2




cmpicn I[lepumoguueckoro 3akona JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMMYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM IPOCTBIX U CIOXHBIX BELIECTB B
COOTBETCTBUHU C TIOJOKEHUEM XHMHYECKOro 3iemeHTa B llepmomnueckoil cucreme.
Pemenne mpakTHKO-OPHUEHTHPOBAHHBIX TEOPETHUYECKHUX 3aJaHUM Ha XapaKTEpHU3alHIO
XMMHUYECKHX  3JeMeHTOB  «Meramnuueckue /  HEMETalJIMuecKue  CBOMCTBA,
ANIEKTPOOTPHULIATEIBHOCTD XUMUYECKUX 2JIEMEHTOB B COOTBETCTBUH C UX DJIEKTPOHHBIM
CTPOCHHUEM U IOJIOXKEHUEM B IEPUOAMYECKOM CHCTEME XUMUYECKUX deMeHTOB J[.H.
Menpgeneesay

Pa3nea 2. Xumnueckue peakuuu 10 OK 01
OK 04
Tema 2.1. OcHoBHOE conepxaHue 4 OK 01
Tunel XUMHYECKUX Teoperuyeckoe o0yueHue 2
peaKHI/Iﬁ 1 Knaccmbm(auml Y TUIIbI XUMHUYECKHUX peaKuHﬁ C y4aCTHMEM HEOPraHMYECKHUX BECIICCTB. 2
CocTraBiieHHE ypaBHEHHI PEaKIMii COCTUHEHMs], Pa3IoKEeHUS, 3aMEIICHUs, OOMEeHa, B
T.4. peaKI1il TOPeHUs], OKUCICHHUS-BOCCTAHOBIICHHUS.
VYpaBHeHust OKuCIeHUs-BOCCTaHOBJCHHs. (CreneHb okucieHus. OKUCTUTENh U
BocCcTaHOBUTENb. COCTAaBJICHHE W YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX
peakiuii  MeTOJOM DJIGKTPOHHOTO OanmaHca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC
peakuuy B MPUPOJE, MPOU3BOJCTBEHHBIX MPOLECCAX U HKUZHEIEATEIbHOCTH
OpraHu3MOB
IIpakTHYecKHne 3aHATHS: 2
1 | KonuyecTBeHHble OTHOIIEHUS B XUMHH. (OCHOBHBIE KOJIMYECTBEHHbIC 3aKOHBI B 2
XUMUU M PACUETHl IO YPaBHEHUSM XHUMHYECKUX peakuuil. Moib Kak eauHuia
KOJIMYecTBa BemlecTBa. MorsipHas Macca. 3aKOHBI COXPAHEHMSI MAacChl U DHEPTHUU.
3akon ABoraapo. Momsipabli 00beM Ta30B. OTHOCHUTENBHAS TUIOTHOCTH Ta30B.
Pacuersl Mo ypaBHEHHSM XMMHYECKUX PEAKIM C WCIIOJH30BAHUEM MAacChl, 00bhema
(HOpMaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe conep:xkaHue 6 OK 01
DJIEKTPOIUTHIECKAS Teoperuveckoe o0yuenne 2 OK 04
JUCCOLAnus U HOHHBIA | | | Teopust 37AEKTPOIUTUYECKON Auccouranuu. VOHBL. DIEKTPONUTHI, HEIIEKTPOIHTHI. 2




o0MeH

Peakimu wonHOro oOmeHa. CocTaBleHHWE pEaKIuii HOHHOTO OOMEHa MyTeM
COCTAaBJICHUS] WX TIOJHBIX M COKPAIICHHBIX MOHHBIX ypaBHEeHUH. KUCIOTHO-OCHOBHBIC
peakuu. 3aaHus Ha COCTABIICHUE HOHHBIX PEaKIIHiA

JlabopaTopHble 3aHATHSI 2
1 | JlaGopaTopHas pabota “Tumbl xuMuuyeckux peaknuii”’ ccnemoBanwe THIOB (IO 2
COCTaBy U KOJIMYECTBY HCXOJHBIX M OOpa3yIOIIMXCS BEIIECTB) M TMPU3HAKOB
XUMHUYECKHX peakiuil. [IpoBeaeHne peakuuii HOHHOTO OOMEHA, ONpPEIEICHUE CPEIbl
BOJIHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJIEHUE MOHHBIX PeaKluii
IIpakTHYeckne 3aHATHSA: 2
1 | KonrpoabHasi padora 1 CTpoeHue BellleCTBA U XUMUUECKHUE PEAKIIUN 2
OK 01,0K 02
Pasnen 3. CtpoeHue u CBONCTBAa HEOPraHMYECKHX BeleCTB 16 OK 04,IIK 1.5,
IK 1.6,ITIK 1.7,
K 1.8
Tema 3.1. OcHoOBHOe coiep:kaHue 4 OK 01
Knaccudukanms, Teoperuueckoe o0yueHue 2 OK 02
HOMEHKJIaTypa U 1 | Ilpenmer Heopranudeckol xumuu. Krnaccudukaiuss HEOPraHMYECKUX BEIIECTB. 2 IIK 1.5
CTpOEHUE IIpocteie 1 cioxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, I[IK 1.6
HEOPTraHUYeCKUX TUAPOKCHU/IBI, KUCIOTHI, COJIM). B3auMOCBS3b HEOPraHWYECKUX BEIIECTB. ATrperaTHbie IIK 1.7
BCILICCTB COCTOSIHUSI ~ BemiecTBa. Kpucrammmueckne ©  amMOp(dHBIC — BEIIeCTBA.  THIIBI IIK 1.8
KPUCTAJUTMYECKUX PEIIETOK (aTOMHAsi, MOJICKYJISIpHAs, WOHHAs, METAJTHYEeCKas).
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIICCTBA OT THMA KPUCTAUIMYECKOW PEIICTKH.
3aBUCHUMOCTh XMMHYECKON aKTUBHOCTU BEILECTB OT BHUJA XMUMUYECKOM CBSI3U U THMA
KPUCTAIITMYECKOH pemeTKu. [IpudrHbpl MHOr00Opasus BEIecTB
IpakTHYecKue 3aHITUS: 2
1 | Pemenne mpakTHUECKHUX 3alaHUi MO KIACCU(PUKALMK, HOMCHKJIATYPE W XHUMHUYECKUM 2

dbopmysiaM HEOpraHWYECKHUX BEIISCTB PA3IMYHBIX KJIAcCOB (YrapHBIN ra3, YIJICKUCIBIN




ra3, aMMHaK, TraleHas W3BECTb, HEraleHass W3BECTb, NUTbEBAs COJa U JPYIHX):
Ha3bIBaTh U COCTaBIATH  (OpPMyJdbl  XMMHYECKMX  BEILIECTB,  OIpPEAesATh
MPUHAJIEKHOCTD K KJIACCY.

Tema 3.2. OcHoBHOe coaep:kanue OK 01
DU3UKO-XUMUYECKUE Teopernyeckoe 00yuenue OK 02
CBOICTBA 1 | Merambl. OGmue ¢u3Myeckne W XHMHUYECKHE CBoicTBa MerawioB. CrocoObl I[IK 1.5
HEOPraHUYECKUX IIOJy4Y€HHUsl. 3HAYECHHE METAJUIOB M HEMETAJUIOB B INPUPOAE U JKU3HEIEATECIBHOCTH IIK' 1.6
BCIICCTB 4eJoBeKa M opraHu3smoB. Koppo3us MeTanaoB: BHIBI KOPPO3UH, CIIOCOOBI 3aIHUTHI IIK 1.7
METAaJUIOB OT KOPPO3HUHU IIK 1.8
2 | Hemeramnel. OOume Qu3uveckue U XMMHYECKHUE CBOWMCTBA HEMETAIIOB. THMHYHBIC
cpoiictBa HemetawioB [V— VII rpynm. Kinaccudukanus 1 HOMEHKIaTypa COeAMHEHUH
HeMeTallI0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IPUPOJIE
3 | XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEMICCTB (OKCHJIOB,
T'MJIPOKCUIOB, KMCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COEIUHEHHH, BBICIINX OKCHJIOB Y THAPOKCUIOB
IIpakTHYecKkHe 3aHATHSA:
1 | CocraBieHue ypaBHEHMM XHMUYECKUX PEAKLIMUHA C y4acTHEM IPOCThIX U CIOYKHBIX
HEOPraHMYECKUX BEIIECTB: METAJUIOB U HEMETAJIJIOB; OKCHJIOB METAJIJIOB, HEMETAJNIOB
U aM(OTEpHBIX DJIEMEHTOB, HEOPTaHWYECKHX KHCIIOT, OCHOBAaHMA W aM(pOTEPHBIX
TMIPOKCHUIOB; HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOMCTBA.
Pemrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUI HA CBOWCTBA, COCTAB,
MOJy4eHHe W 0e30IacHOe HMCIIONIBb30BaHUE BAKHEHIIMX HEOPTaHWYECKHX BEIIECTB B
OBITY U IPAKTHUECKOH 1eATEeIbHOCTH YeJIOBEeKa
Tema 3.3. OcHOBHOe co/iep:KaHue OK 01
Unentuduxanus Teopernueckoe o0y4eHune OK 02
HEOPraHUYECKUX JlabopaTopHbIe 3aHATHS OK 04
BCHICCTB 1 | JJaboparopnast pabora «MneHTuukamus HEOPraHMYECKUX BeUIeCTB» PemieHue

OKCIICPUMCHTAJIbHBIX 3aaa4 10 XUMHUYCCKUM CBOMCTBaM METAJJIOB H HEMCTAJLJIIOB, IIO
PacCiio3HaBaHHWIO U IMOJYYCHHUIO COCAMHCHHI METAJJIOB M HEMETAJIJIOB.




Nnentudukanuss HEOPraHMYECKUX BEHICCTB C HCMOJIB30BaHMEM WX (DHU3HKO-
XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KAYECTBCHHBIX peakinii. KauecTBeHHBbIC peakinu
Ha cyJbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

IIpakTHYeckune 3aHATHS: 2
| KontposbHas padora 2 CBOICTBa HEOPraHUYECKUX BEILIECTB 2
24 OK 01,0K 02,
OK 04,IIK 1.5,
Pa3nea 4. CtpoeHue U cCBOIiCTBa OPraHNYeCKNX BellecTB ITK 1.6,I1K 1.7,
IIK 1.8
Tema 4.1. OcHoOBHOe coiep:kaHue 4 OK 01
Knaccudukanms, Teoperuueckoe o0yueHue 2 IIK 1.5
CTpPOCHHE U 1 | [losiBeHne M pa3BUTHE OpraHUYECKOM XMMHMU Kak Hayku. IIpenmer opranmueckoit 2 IIK 1.6
HOMEHKJIaTypa XUMUHU. MecTo 1 3HaYeHHE OpPraHN4eCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK. MK 1.7
OPTraHMYCCKHX BEILICCTB XHWMHYECKOE CTPOCHHUE KaK MOPSAJOK COECIUHEHHMS aTOMOB B MOJIEKYJIE COIVIACHO MX K 1.8
BaJICHTHOCTH. OCHOBHBIE MMOJIOXKEHUS TEOPUU XHMUYECKOTO CTPOCHHUS OPraHHMYECKHX
coenuHeHuii A.M. byrnepoBa. VYrieponaHblii CKelIET OPraHUYECKON MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHHUs MouieKkyid. M3omepus u
U30MEPBI.
[Tonstue o ¢yHkuuoHansHOW rpynne. Panukan. Ilpunnunel knaccuduxanuu
OPraHMYECKHX COCOUHEHMM. MexayHapogHas HOMEHKIATypa M IPHHLUIIBI
HOMEHKJIATypbl ~OpraHM4eckux coenuHeHui. [lonstue 00 a3zoTcopepKaIux
COEJIMHEHUX, OMOJIOTMUECKH aKTHUBHBIX BellecTBax (YIJeBoJax, jKUpax, Oeikax H
Jp.), BEICOKOMOJIEKYJISIPHBIX COETUHEHUAX (MOHOMED, OJUMED, CTPYKTYpPHOE 3BEHO)
IpakTHYecKue 3aHITHS: 2
1 | HomeHkiaTypa OpraHMYeCKHMX COEIMHEHUN OTAENbHBIX KJIaccCOB (HACBHIIICHHBIE, 2

HEHACBIIICHHbIE M apOMaTHYECKHE YTJIEBOJIOPOAbI, CIUPTHI, (DEHOINBI, aabAETUAbI,
KETOHBI, KapOOHOBbIE KHUCIOTHI M Jp.) CocTaBieHHE IOJHBIX W COKpPALICHHBIX
CTPYKTYpPHBIX (POpPMYJT OpraHMYECKHUX BEUIECTB OTIENIBbHBIX KJIACCOB, UCIOJIB3YS HX
HA3BaHUS 10 CUCTEMATHYECKON M TPUBUAJIBHOW HOMEHKJIAType (ITHIICH, alleTHIIEH,
ruepuH, ¢GeHon, QGopManbAeru]l, YKCyCHas KHUCJIOTa, TJMLMH). PacueTsl




npocteimield GopMysbl OPraHMYECKOW MOJEKYJbI, UCXOAS U3 3JIEMEHTHOTO COCTaBa

(B %)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCIMHEHUN

OcHoBHOE coacpkanue

12

Teopernueckoe o0yueHue

1

[TpenenbHble yrieBoOpO/b! (aJKaHbl M UKIOANKAHbI). ['opeHre MeTaHa Kak OAMH U3
OCHOBHBIX MCTOYHHUKOB TE€IlJJa B MPOMBINUIEHHOCTH U ObITy. CBOHCTBAa HPUPOIHBIX
YIJIEBOJOPOIOB, HAX0XKICHHUE B IIPUPOJE U IPUMEHEHUE aJIKaHOB;

HenpenenbHble (anKkeHbl, aJKUHbI U alKaJu€Hbl) U apOMAaTHUYECKHUE YIJIEBOJOPOJIBI.
I'openune anermneHa Kak MCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHH I CBAPKHU H
PE3KU METaIOB

Kucnopoaconepxamue coeauHeHust (COUpThl U (GeHOIbI, KapOOHOBBIE KUCIOTHI U
3QUpBL, aNnbACTUABl M KETOHBI, >KUPBI, YIJeBOIbl). IlpakTHueckoe NpUMEHEHHUE
ATUJICHIJIMKOJIA, TulepuHa, ¢penona. [Ipumenenue gopmanbaeruia, aneTaabaeruia,
YKCYCHOM KHCJIOThl. Mplla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT. Motromue
CBOMCTBA MblLIa

A3oTcoaepxariue COCTUHEHUSI (amuHBI u aMUHOKHCIIOTEHI, Oenkm).
BricOKOMONEKYISIpHBIE COENMHEHUSI (CUHTETHMYECKHEe U OWOIIOTUYECKU-aKTUBHBIC).
Monomep, monaumep, CTpyKTypHOe 3BeHO. [lommmepuzammsi ITHIEHa KaK OCHOBHOE
HalpaBJIEHUE €ro UCIOJIb30BaHUA. ['eHeTnueckass CBA3b MEXAY KlaccaMu
OPraHUYECKUX COCTUHEHUIN

JlaGoparopHas pabdora

1

Jlaboparopnas padota «[lomyuenue sTuneHa U U3y4eHHE €ro CBOMCTB

IIpakTH4yecKkue 3aHATHS:

1

CBoiicTBa OpPraHMYEeCKUX COCAMHEHHWH OTHCNIBHBIX KJIAcCOB (TpUBHAIbHAS U
MEXIyHapoJHas HOMEHKJIATypa, XWMHUYECKHE CBOWCTBA, CIIOCOOBI TONYyYEHUS):
npelenbHble  (aJKaHbl M LMKIOAJIKAaHbl), HEINpeneiabHble (QJIKEHbI, AIKUHBI MU
aJKaJMeHbl) M apoMaTHYeCKUEe YTJIEBOAOPOAbI, CHUPTHI M (EHOJBI, KapOOHOBBIE
KUCIOTBI U 3QUpbl, anbJeruibl U KETOHbl, aMHUHbI ¥ aMHHOKHCIOTHI,

OK 01
OK 02
OK 04
IIK 1.5
IIK 1.6
IIK 1.7
IIK 1.8




BBICOKOMOJIEKYJISIDHBIE ~ COEAMHEHMs. 3aJaHus Ha  COCTaBJIEHUE YypaBHEHUM
XUMUYECKHUX PEAKIUN C y4aCTHEM OPraHWYECKHMX BELIECTB HA OCHOBAHMUU UX COCTaBa
U CTPOCHHUS

CocraBieHne cxeM peakuuil (B TOM 4HCI€ IO MPEUIOKEHHBIM LENoYKam
IIPEBPALICHUI), XapaKTEPU3YIOIUX XUMHUECKUE CBOMCTBA OPraHUYECKUX COEINHEHUN
OTJEJIBHBIX KJIACCOB, CIOCOOBI UX IOJIyYEHHs] U Ha3BaHUE OPraHUYECKUX COECTUHEHUMN
10 TPUBUAJIBHOW UJIM MEXIYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHMil Ha CBOMCTBA

OpPraHu4YCCKUux COC,Z[I/IHGHI/II‘/’I OTACJIBHBIX KJIAaCCOB

Tema 4.3.
Nnenruduxanms
OpraHUYECKUX BEIUIECTB,
HX 3HAUCHUE U
MIPUMEHEHHE B OBITOBOM
Y MPOU3BOACTBEHHOM
JIeITEeIbHOCTH YeJIoBEKA

OcHoBHOE coaepkanue

TeopeaneCKoe oﬁyqefme

1

buooprannueckue coenuHenus. [Ipumenenune u Ouosiornyeckas poJib YrieBOJOB.
OxkucneHue YIJeBOJOB — HCTOYHUK OSHEPrUM IKUBBIX opraHuzmMoB. OoOnacTu
NpUMEHEeHUs aMuHOKucioT. [IpeBpamienuss OenkoB MUIIM B OpraHHU3MeE.
buonornueckue ¢ynkuuu OenkoB. buonormueckne ¢Qynkumu kupoB. Ponb
OpPraHMYeCcKOi XMMHMHU B PELICHUH MPOoOJIeM MUIEBONH 6€30MacCHOCTH

Ponp oprannyeckoll XMMHM B pEIIEHHH NpoOJIeM >HEPreTHUecKoi 0e30macHOCTH, B
pPa3BUTUN MEIULIMHBI, CO3AAHUM HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHHMKOB SHEPTUU
(anmpTEepHATUBHbIE HWCTOYHUKU dSHepruu). OnacHOCTb BO3ACHCTBHS Ha JKUBBIE
OpPraHu3Mbl OPraHMYECKHUX BELIECTB OTAEIbHBIX KJIAcCOB (YIJIEBOAOPOABI, CIMPTHI,
(eHObI, XJIOPOPraHMYECKUe IMPOU3BOJHBIE, albJIEIHIbl U JIp.), CMBICI IOKa3aTes
IpeJebHO JOMYCTUMON KOHLIEHTPALH

JlabopaTopnasi paGora

1

Jlaboparopuass pabota: “UneHTH(UKANHUS OPraHUYECKHX COCIUHEHUH OTIACIBHBIX
KJIacCOB”

Wnentudukaiyss OpraHMYeCKHX COCAMHEHHUM OTACIBbHBIX KJIacCOB (Ha mpuMepe
QJIBJICTUJ/IOB, KpaxMaya, YKCYCHOH KHCJIOThI, OCIKOB W T.N.) C HCHOJb30BAHUEM HX

OK 01
OK 02
OK 04
K 1.5
IIK 1.6
IIK 1.7
IIK 1.8




(U3UKO-XMMUYECKHX CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakiuil. [leHaryparms
Oenka mpu HarpeBaHMHU. l[BeTHble peakuuu OeskOB.BO3HMKHOBEHHE aHAINTHYECKOTO
CUTHAJIA C TOYKH 3PEHUs] XMMHYECKUX IIPOLIECCOB IIPU IPOTEKAHUH KAaueCTBECHHOU
peaKIMH, MO3BOJIAIONIEH HACHTU(DUIMPOBATE NPEAJIOKEHHbBIE OpraHUYECKHE BEIeCTBa

IIpakTnyeckue 3aHATHS:

KonTpoubnast pabora 3 CTpyKTypa U CBOMCTBA OPTaHUYECKUX BELLECTB

Pasznen 5. Kunernyeckue 1 TepMOJMHAMHUYECKHE 3AKOHOMEPHOCTH NNPOTEKAHUA XUMHYECKUX PeaKI Uil OK 01,0K 02,
IIK 1.5,I1K 1.6,
K 1.7,IIK 1.8
Tema 5.1 OcHOBHOe co/iep:KaHue OK 01
Ckopoctb xumuueckux | Teopermueckoe o0yuenue OK 02
peakuuii. 1 | CkopocTh peakiuy, €€ 3aBHCHUMOCTh OT pa3IMuYHBIX (PAKTOPOB: MPHUPOJIBI IK 1.5
XUMHYECKOe pearupyromux BEIIECTB, KOHIICHTPAIlMH PEarupyroninux BEIIECTB, TEMIEpaTypbl U IIK 1.6
paBHOBeCHE IUIOINAAM PEAaKUMOHHOM moBepXHOCTU. TernoBbieap(HeKThl XUMUYECKUX —PEaKIHM. K 1.7
DK30-H YHAOTEPMHYECKUE, PEAKIIHH. K 1.8
OO6patumMocTh peakuuil. XMMHUYECKOE PaBHOBECHE U €r0 CMEUICHUE MOA JeicTBHEM
pa3nuYHBIX (PAKTOPOB (KOHIIEHTPALUS PEareHTOB WM MPOIYKTOB PEaKINH, JaBJICHUE,
TeMIepaTtypa) JUid CO3[JaHUsl ONTHMAJbHBIX YCIOBUM NPOTEKaHUS XUMHUYECKUX
npoueccos. [Ipuanun Jle larense
IpakTnyeckune 3aHATHS:
1 | Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a/laHUH Ha aHAINU3 (PAKTOPOB, BIUSIOIIMX HA
U3MEHEHUE CKOPOCTH XUMUYECKOU PEaKLIUU
OK 01,0K 02,
OK 04,0K 07,
Pazzen 6. PacTBopbl 1K 1.5,I1K 1.6,

IK 1.7,IIK 1.8




Tema 6.1. OcHoBHOe coaepkanue OK 01
ITonsTHE O pacTBOpPax Teopernueckoe o0y4enne OK 02
1 | PacTtBopenue kak ¢pu3nKO-XxuMHUECKHi mporiecc. PactBopel. CiocoObl TPUTOTOBICHUS OK 07
pactBopoB. PactBOopuMOcTb. MaccoBast 10ds pacTBOpeHHOro BemecTBa. CMbICH IIK 1.5
MoKa3aTessl NMpeAesbHO JOIMYCTUMONW KOHUEHTPALMU M €ro UCIOJIb30BAHHE B OIICHKE K 1.6
HKOJIOTHUECKOM Oe30MacHOCTH. MK 1.7
[IpaBmia 5KOJOTMYECKH LieJdeco00pa3HOro IMOBEACHUS B  OBITY u pr,[[OBOIEI K 1.8
JIESATEIIBHOCTH B LENSIX COXPAHEHMs] CBOETO 370POBbS M OKpYXarolled NpupogHON
Cpellbl; ONTaCHOCTh BO3/ICHCTBHS HA KUBbIE OPraHU3MbI OIPEJICTICHHBIX BEIIECTB.
IIpakTnyeckue 3aHATHS:
1 | Pemenne  mpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX  3aJaHUil  Ha  PacTBOPBHI,
UCIOJIb3YeMbIe B OBITOBOM U MPOU3BOJCTBEHHON AESITEILHOCTU YeJIOBEKa
Tema 6.2. OcHoBHOe coaep:xkaHue OK 01
Hccnenosanue cpoiicts | JlabGopaTopHasi padoTa OK 04
pacTBOpOB 1 | JJaboparopuas pabora «IIpuroToBIeHHE PACTBOPOBY. IK 1.5
[IpuroroBneHue pacTBOpOB 3aJaHHOI (MaccoBoM, %) KOHLEHTpauuu (C MPAKTUKO- [IK 1.6
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTPEIeNIEHUE CPeIbl BOJAHBIX PACTBOPOB. K 1.7
Pemenue 3a1a4 Ha IPUTrOTOBJIEHUE PACTBOPOB K 1.8
IIpuxnagnoi Mmoayas. Pasnen 7. Xumus B ObITY H IPOU3BOACTBEHHOM /1eSITeIbHOCTH Ye10BeKa OK 01,0K 02,
IIpogeccuonaIbHO-OpHMEHTHPOBAHHOE COJIeP:KAHNe OK 04,0K 07,
IIK 1.5,IIK 1.6,
K 1.7,IIK 1.8
Tema7.1 IIpogeccnona/IbHO-OPHMEHTHPOBAHHOE COJACPKAHUE OK 01
Xumus B ObITY U Teopernuyeckoe o0yuenune OK 02
IPOHU3BOICTBEHHOU 1 | Hogeilmme 1OCTHKEHUA XUMUYECKOW HAYKU U XUMHUYECKON TEXHOJIOTUU. Ponb xumun OK 04
JEATENLHOCTH YEI0BEKa B 00ECTICYEeHNH SKOJIOTHUECKOI, SHEPreTHIECKO! 1 NTNIEBOH 6e30TIaCHOCTH, PA3BHTUH OK 07
MeaunuHbl. [IpaBria noucka u aHanu3a XUMHYECKON HHPOPMAIH U3 PA3TUUYHbBIX LK 1.5
MCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JINTEPaTypa, CPEICTBA MAaCCOBOM 1IK 1.6
K 1.7

uHpopmanuu, cetb MHTepHeT)




IIpakTHyeckue 3aHATHA: 4 IIK 1.8
1 | Ilonck n aHanmM3 KEMCOB O MPUMEHEHUM XMMUYECKUX BEIIECTB U TEXHOJIOTHUN C YyU4ETOM 2
Oyaymelt npodecCHOHAIBHOW  JAEATENBHOCTH 10 TeMaM: KOHCTPYKIIMOHHBIE
MaTepuasbl, MaTepuanbl A AJIEKTPOHUKH, HAaHOMAaTepuaibl, UCTOYHMKH SHEPIUH,
JIeKapCTBEHHbIEC BELIECTBA, ObITOBAs] XUMMSL.
2 | IlpencraBinenue pe3yibTaTOB peElHICHHS KEHCOB B  (QOpME MUHHU-IOKIAAa C 2
Mpe3eHTaluen
IIpomeskyTOUHAs aTTecTALMS MO AUCHUIJIMHE (3a4eT)
Bcero: 72




4. YCJOBUS PEAJIN3AIIMU OBIIIEOBPA30OBATEJBHOMN JUCIHUILINHBI

4.1 TpeOoBaHMsI K MUHUMAJIBHOMY MaTepPHAJbHO-TEXHUYECKOMY 00ecredeHHI0

Peanuzarus o0mieo6pazoBaTebHON JUCITUTUTMHBI TPEOYET HATHIHS:
" yuebGHOro KaGHHETa XHMHH
nmabopaTopun

O6opynoBanne ydyeOHoro kabuHera: Tabmmma [J[. W.MenneneeBa, Tabnuia
pPacTBOPUMOCTH BEIECTB, KOJUICKIUS TOPHBIX IMOPOJ M MHUHEPAIOB, KOJUICKIIMU TPOCTBIX H
CJIOXKHBIX BEIIECTB U KOJJICKIIUU TOJUMEPOB , KOJUIEKIIUU MPOCTHIX U CIOXKHBIX BEIIECTB U
KOJUICKIIMH TIOJTMMEPOB, MOJIEITN KPUCTAIUTHYECKUX PEIIETOK.

TexHudeckue cpeacTBa 0OYUCHHsS: KOMITBIOTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

O6opynoBanue mabopaTopud W pabOUYMX MECT JAa0OpaTOPUHM: MEH3YpPKH, IHIECTKH-
KareJIbHUIBI, MUKPOCKOII, Ha0Op peakTUBOB, (aphopoBbIC YAILIKH, CTEKJISHHBIC MATOYKH,
CTEKJITHHBIE TPOOUPKH, TMPOMBIBAJIKU, CTYINKH C TIECTUKOM, PE3UHOBBIC NMPOOKH, BOPOHKHU
CTCKJIIHHBIC, IITATHUBBI IS TPOOUPOK, (UIBTpOBalbHAs Oymara, CIIUPTOBBIE TOPEIKH,
NUHIETHI, JEpXKaTeNu Uil MPOOUPOK, MEPHBIE KOJOBI, MEpHBIC MPOOUPKH, YHHBEPCATbLHBIN
WHIUKATOP, KOHUYECKUE KOJIOBI.

4.2 UndopmannonHoe odecreyeHne 00y4eHus

[lepeyeHp pexoMeHAyeMbIX Y4eOHBIX M3/1aHUH, VHTepHET-pecypcoB, IOMOJIHUTEILHON
JIUTEPaTypBI

OCHOBHBIE UCTOYHUKU:

1. Xumus 10 xmacc. T'abpumemnstaH O.C., OctpoymoB W.I'., CmankoB C.A.,. M:
[Ipocsewmenne,2022.-128c¢.

2. Xumust 11 xmacc. I'abpuensu O.C., Octpoymo W.I'., CraakoB C.A.,. M: IIpocsemnienue,
[Ipocewenne,2022.-127c.

3. Xumwus. 10 xnace. Yriyonéuusiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3smenko, B.U.
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HHTepHeT pecypcs:

1. hvsh.ru — Xypran « Xumus B mKose».

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumuu Ha caite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHblii MpoekT «ieMeHTbl OonbLIoN Haykw» ((pu3uKa, XUMUS, MaTeMaTHKa,
AaCTPOHOMHMS, HAyKH O KHM3HH, HayKu 0 3emie). HOBOCTH HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIC
CTaTbU, JIEKIUH, SHIUKIIOTIEHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nomyssipHOro XypHana «llorenumnam». Xypuan uzmaércs ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HayYyHO-IIOMYJISIPHOTO JKypHajia « XUMuUs U ku3Hb». JKypHain nznaércs ¢ 1965 r.
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5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTkpbITast 25eKTpoHHAsE OubIMoTeka xuMudeckoro nopraia «Chemnet», conepkut yueOHbIE U
nH(pOPMAaIMOHHbIE MaTepUaJIbl I IIKOJIBHUKOB U YUuTelel. B Hell MOo)KHO HallTH yueOHUKH 1O
oOuieil 1 HeOpraHM4ecKol XUMHUHM, OPraHUYECKOM XUMUU, MyJIbTHMeIWaMaTepHasbl, a TaKkKe
3ala4 XMMHYECKHMX OJMMIMAJX C PEIICHUSMHU, 33Jaud BCTYNUTENIBHBIX DK3aMEHOB A
aOUTYpPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie maTepuanbl 00 onuMmmuanax: MOCKOBCKOW TOpojaCKo#, Bcepoccuiickoi,
Menpeneesckoii, MexnyHapoaHoi. [IpuBeneHsl 3a1aul TEOPETUUECKUX U OKCIIEPUMEHTAIBHBIX
TYpOB, IOAPOOHBIE pEIeHUs, CIUCKU U PoTorpaduu nodeauresnei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
Cucrema IUCTAaHIIMOHHOTO OOYy4Y€HHs, HalpaBlieHHas B IEPBYIO Oudepelb Ha MOATOTOBKY K
OJIMMIINAIaM BCEX YPOBHEH — OT HIKOJIBHBIX 10 MexayHapogHoi. CalT conepKUT OrpOMHOE
KOJMYECTBO 3ajJ]ay, CrpyNIHPOBAaHHBIX KaK IO TeMaM, Tak WU 1o onumnuaaaMm. [lo Bcem
OCHOBHBIM pa3zjielaM XUMHMHM NpUBEAEH TEOPETUUYECKUH MaTepuajl M pa300paHbl pELICHUs
TUIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mno HaHoTexHosorusM. OCHOBHasg Lenb— pa3BUTUE o00Opa3oBaHus B o0iacTu
HAHOTEXHOJIOTUH Y MOATOTOBKA K MHTEPHET-OJIMMITMA/IE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnast crnpaBouyHas wuHpopManMs O XHMHYECKHX OJEMEHTaX M HUX CBOMCTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckos3pI4HBIN CalT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii cailT oHaltH-00pa30BaHus, COAEPKUT MHOTO UHTEPECHBIX 00pa30BaTeIbHbIX
KypCOB U BHUJCOJEKLUUN 1JI1 IIKOJIBHUKOB, CTYJIEHTOB M yuuTeneill. EcTh HECKOIBKO KypCOB IO
XMMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblif aBTOPUTETHBI B MUPE XMMHHU HH(OPMaLMOHHBIN
UHTEPHET-pecypc (CaiT IIaTHbIN).

13. http://www.organic-chemistry.org/
[Topran no opraHUYECKON XMMHUH HA aHTJINHCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XMMHUU: KIacCUYeCKUe yUeOHUKH, CIIPAaBOYHHUKH, SHIIUKIONEINH, TOMCK OPraHMYECKUX U
HEOPraHWYECKUX PEAKIIMH, COCTAaBICHUE YPABHEHUM pPEaKIUl.

15. http://orgchemlab.com/
CaiiT, mOCBAMIEHHBIN MTPAKTHYECKON paboTe B 1a00paTOpHH.

5. KOHTpPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
AUCUMILTHHBI
KoHTposib M OIlEHKA pPacKpBIBAIOTCA Y€pe3 AUCIUIUIMHAPHBIE PE3yJbTaThl,
YCBOCHHBIC 3HAHUSI U MPUOOPETEHHBIE CTYICHTAMU YMEHHsI, HAIllpaBJICHHbIC HA
dbopmupoBaHue 00X U MPO(HECCUOHATBHBIX KOMIIETEHIIUM.

Oo6mas/ Paznen/Tema Tun oueHOYHbIX MEPONPUATHH
npogeccuoHa
JIbHasI
KOMIIeTeHIHs

Pa3nes 1. OcHOBBI CTPOCHHUSI BeLIeCTBA
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OK 01

1.1Ctpoenue atomoB
XUMHUYECKUX 3JIEMEHTOB U
MIPUPOJA XUMUYECKON
CBSI3U

1. Tect «CTpoeHHE aTOMOB XUMUYECKUX
3JIEMEHTOB M MPUPO/Ia XUMUUYECKON CBSI3M.

2. 3a1a4n Ha COCTABJICHUES XUMUYCCKUX
(hopmys IByXaTOMHBIX COEMHEHUH (OKCHIOB,
Cynb(pUA0B, TUAPHUIIOB U T.I1.).

3. 3amaHnus Ha MCIOJb30BaHHE XHMMHYCSCKOM
CUMBOJHUKM U Ha3BaHUM COCIMHEHHUM IO
HOMEHKJIAType  MEXIYHapOJHOTO  COH3a
TEOPETHUYECKOW M IPUKIATHOM XUMHUU U
TPUBHAJIBHBIX HAa3BaHWH JJII COCTaBIICHUS
XAMUYECKHUX dbopmyn JIBYXaTOMHBIX
COEIMHEHUI (okcuaoB, CyJb(pHUI0B,
TUAPUZIOB U T.I.) U JPYTUX HEOPTraHUYECKUX
COEIMHEHHH OTACIBHBIX KJIACCOB

OK 01
OK 02

1.2 Ileproanueckuii 3aKOH
u tabmuma J[.1.
Menneneena

1. Tect «MeTamnnueckue / HEMETANINUECKUE
CBOICTBA, AIEKTPOOTPHUIIATETLHOCTD U
CPOJICTBO K AJIEKTPOHY XUMUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHUEM B MEPUOINYECKOM
CHCTEME XMMHYECKHUX deMeHToB JI. 1.
Menneneenay.
2. IlpakTueckue 3a/laHust HA YCTaHOBJICHUE
CBSI3U MEXIY CTPOCHHEM aTOMOB XUMUYECKUX
3JIEMEHTOB ¥ MIEPUOUIECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX DJIEMEHTOB U UX
COCIUHEHHI B COOTBETCTBUH C ITOJIOKECHUEM
[Tepronuueckoit cucreme.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHUE 3a/IaHMsI HA XapaKTEePU3AIHIO
XAMHUYECKHX DJIEMEHTOB: «MeTamandeckue /
HeMeTaJJIMUeCK1e CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTh U CPOACTBO K
JJCKTPOHY  XUMHUYECKHX  JJIEMEHTOB B
COOTBETCTBHUE C UX BJIECKTPOHHBIM CTPOCHHUEM
U TIOJIOKEHUEM B TEPHUOJIUYECKON CHUCTEME
xuMmudeckux daemenToB .M. MengeneeBay

Pazjnen 2. XuMuueckue peakuuu

OK 01
OK 04

2.1 THOBI XUMHYECKUX
peaxkuui

1. 3amaun Ha cocTaBlIeHUE YPaBHEHHIA
peaKuuii:

— COCMHCHMSI, 3aMEIIICHUS, PA3TI0KEHUS,
oOMeHa;

— OKHMCIIMTENBHO-

BOCCTAaHOBHUTEIBHBIX PEAKIIUN C
HCTIOIb30BAaHUEM METO/Ia JIEKTPOHHOTO
OajaHca.

2. 3ajauu Ha pacyeT Macchl BEUIECTBa WU
00BéMa

ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,




Macce Wik 00bEMY OHOTO U3 YUaCTBYIOIIUX B
pEeaKIK BELIECTB; PACUETHI

Maccel  (00B€Ma, KONHMYECTBa BEIIECTBA)
NPOJIYKTOB PEAKIMH, €CIIM OIHO M3 BEIIECTB
HMCCT IPUMCECHU

2.200eKTpoauTHyIecKas
JUCCOLMAanus U HIOHHBIN
obMeH

1. 3aganus Ha COCTAaBIEHUE MOJEKYJISPHBIX U
HMOHHBIX PEAKIUI C yYaCTUEM KHUCIIOT,
OCHOBAaHMH U COJIEH, YCTAHOBJIEHUE U3MECHEHUS
KUCJIOTHOCTH CPEbI

2. JlabopatopHas pabota "Turnbl XUMHYECKUX
peaxiuit"

Pa3znen 3. CTpoeHue M CBOIICTBA HEOPraHUYECKUX BellleCTB

OK 01
K 1.5
I[IK 1.6
K 1.7
K 1.8

3.1Knaccuduxkarus,
HOMEHKJIATYpa U CTPOCHHE
HEOPTaHMYECKUX BEIIECCTB

1. Tect «HomeHkatypa u Ha3BaHuE
HEOPraHMYECKUX BEIIECTB UCXOS U3 UX
XUMHAYECKON (POPMYITBI T COCTABIICHHE
XUMHUYECKON (OpMYJIbl UCXOJIS U3 HA3BAHUS
BEILIECTBA 10 MEXYHAPOAHOW UITN
TPUBUAIBHOM HOMEHKJIATYPE».

2. 3aga4m Ha pacyeT MacCOBOM J10JIA (MacChl)
XMMHUYECKOT0 3JIEMEHTa (COeTUHEHNUS) B
MOJIEKyJie (CMECH).

3. IlpakTuueckue 3aaHus M0 KIacCUPUKAIIH,
HOMEHKJIAType M XUMHUYECKUM (popMyiiam
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIaCCOB.

4. IlpakTuyeckue 3aJaHus Ha OIPEICICHUE
XAMUYECKOM  aKTUBHOCTH  BEIICCTB B
3aBHCHMOCTH BHJa XMMHYECKOM CBS3H U THIIA
KPUCTALIMYECKON PEIIECTKU

OK 01
OK 02
K 1.5
I[IK 1.6
K 1.7
K 1.8

3.2OU3NKO-XUMUYECKHUE
CBOMCTBA HEOPTaHUYECKHUX
BEIIECTB

1. Tect «OCOOEHHOCTH XUMHYECKUX CBOICTB
OKCHJIOB, KUCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJICH.

2. 3agaHus Ha COCTaBJICHUE YPAaBHEHUI
XUMUYECKHUX PEAKLUN C y4aCTHEM IPOCTBIX U
CJIOXKHBIX HeopraHqucxnx BCIICCTB: OKCHUJI0B
METaJIJIOB, HEMETAJIJIOB ¥ aM(OTEPHBIX
9JIEMEHTOB; HEOPTAHUYECKUX KHUCIIOT,
OCHOBaHHUI 1 aM(pOTEPHBIX THIPOKCHIOB,
HEOPTraHUYECKHUX COJICH, XapaKTEPU3YIOMIUX HX
CBOICTBa U CIIOCOOBI OTyUEHUSI.

3.1IpakTUKO-OPUEHTUDPOBAHHBIE
TEOpETUYECKHE 3a/laHusi Ha CBOMCTBA H
I0JIyYEHUE HEOPTAaHUYECKUX BELECTB

OK 01
OK 02
OK 04

3.3UnenTuduxanus
HEOPraHMYECKUX BEIECTB

1. ITpakTHKO-OpHEHTUPOBAHHBIC 3aJaHUS T1O
COCTaBJICHUIO XUMHUYECKUX PEaKLUi ¢
y4acTUeM HEeOpPTaHUYEeCKUX BEIECTB,
WCTOJIb3YEMBIX JJIS1 UX UACHTH(PHUKAIUY.




2.JlaGopatopHass paborta: “HueHTHUdUKAIHS
HEOPraHWYECKUX BEIIECTB’

Pa3nea 4. CTpoeHue H CBOMCTBA OPraHu4YeCKHX BellleCTB

OK 01 4.1 Knaccuduxkarus, 1. 3agaHust Ha COCTaBJICHUE HA3BAHUM

K 1.5 CTPOCHHE U HOMEHKJIATypa | OPTraHMYECKUX COCIUHEHUH IO TPUBUAIBHON

IIK 1.6 OPTaHWYECKUX BEILIECTB WA MEXKIYHAPOJHON CHUCTEMaTUYECKOMN

IIK 1.7 HOMEHKJIATypeE.

TIK 1.8 2. 3amaHus Ha COCTABJIEHUE MMOJIHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX PopMyT
OpPraHUYECKUX BELIECTB OTAEJIbHBIX KIacCOB.
3. 3agaun Ha oIpeaeneHUe npocTeiien
(GbopMyIIbI OPraHUYECKON MOJIEKYJIbI, UCXOIs
M3 DJIEMEHTHOro cocrana (B %)

OK 01 4.2CBoiicTBa opranuyeckux | 1. 3ajaHus Ha COCTaBJICHUE YPaBHCHUI

OK 02 COCIMHEHUN XUMUYECKUX PEAKLUN C y4acTUEM

OK 04 OPraHMYECKHX BEIIECTB HA OCHOBAHUU UX

K 1.5 COCTaBa U CTPOCHMUS.

I[IK 1.6 2. 3ajaHus Ha COCTaBICHUE YPAaBHEHUN

K 1.7 XUMUYECKHUX PEAKLNN, UIUTFOCTPUPYIOIIUX

K 1.8 XUMHUYECKHE CBOWCTBA C Y4ETOM MEXaHU3MOB
MIPOTEKAHUS JAHHBIX PEAKIN U T€HETUYECKON
CBSI3U OPraHUYECKUX BEUIECTB Pa3HbIX
KJIaCCOB.
3. PacuerHble 3a/1auu IO ypaBHEHUSAM PEAKIINI
C y4acTHEM OPraHUYECKHUX BEILECTB.
4. JlabGopatopHas pabota “TlpeBparieHus
OpPraHWYECKHUX BEUIECTB TP HATPEBAHUM"

OK 01 4.3 Nnentudukanus 1.IIpakTuKO-OpUEHTUPOBAHHbBIE 3aJaHUSI 110

OK 02 OPraHUYECKHUX BEIIECTB, UX | COCTABJICHUIO XUMUYECKUX PEAKLIUN C

OK 04 3Ha4YECHHME U IPUMEHEHHUE B | yYaCTUEM OPraHNYECKHUX BEIIECTB, B T.4.

I[IK 1.5 OBITOBOM U HCIIOJIb3YEMBIX ISl UX UICHTU(DUKAIIH B

I[IK 1.6 MPOU3BOJACTBEHHOM OBITY ¥ TIPOMBIIINICHHOCTH.

IIK 1.7 JEATEIIbHOCTH YEJIOBEKA 2.JIaboparopHass pabora: “UnenHTuduxarus

MK 1.8 OPraHWYECKUX  COCAMHEHHM  OTIEIBHBIX
KJIacCcoB”

Pasnen 5. KunHernyeckne M TepMOAUHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XMMHYECKUX peaKkuuil

OK 01
OK 02
K 1.5
IIK 1.6
IIK 1.7
K 1.8

5.1CKOpOCTh XUMHYECKUX
peakuuii. XuMu4ecKkoe
paBHOBeCHE

[IpakTUKO-OpHEHTUPOBAHHbBIE TEOPETHUECKHE
3aJJaHMs Ha aHau3 (PaKTOPOB, BIMSIONIUX Ha
U3MEHEHHE CKOPOCTH XMMMUYECKOH pEaKIHH.
IIpakTHKO-OpUEHTHPOBAHHbBIE 3a/laHUsl  Ha
npuMmeHenne npuHuuna Jle-Illatense nms
HaXO0XKJICHUS HanpaBJIeHUs CMEILCHUS
paBHOBECHS] XMMUYECKOW peakluu U aHallu3
(GakTopoB,  BIMAIOIMX HAa  CMEILEHHE
XMMHUYECKOTI0 PAaBHOBECHUS

Pa3nea 6. PacTBopbl




OK 01

6.111ondarue o pacTBopax

1. 3amaun Ha MPUTOTOBIIEHUE PACTBOPOB.

OK 02 2. IIpakTHKO-OPHEHTHPOBAHHBIE pACUETHBIE

K 1.5 3aJaHusd ~ Ha  JWUCHEPCHBIE  CHUCTEMBI,

MK 1.6 HCIOJIb3YEMBIE B OBITOBOA U

K 1.7 IIPOU3BOJICTBEHHOH EATEIBHOCTH YeOBEKa

MK 1.8

OK 01 6.2MccnenoBanue cpoiictB | JlabopaTtopHas pabora

OK 04 pacTBOpOB “IIpuroroBienue pacTBOPoB”

K 1.5

K 1.6

K 1.7

K 1.8

Paznen 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM 1€ATEJILHOCTH YeJI0BeKa

OK 01 7.1 Xumus B ObITYy U 1.Ilouck n ananu3 KecoB 0 IPUMEHEHUH

OK 02 HPOU3BOCTBEHHOM XMUMHUYECKHX BEIECTB U TEXHOJIOIHH C y4eTOM

OK 04 NeSTeNbHOCTH YeloBeKa Oynyiiei mpodecCHoHANBHON AeITeTFHOCTH

OK 07 10 TEMaM: KOHCTPYKLIMOHHBIE MaTEpUAIIbI,

MK 1.5 MaTepHabl I AIEKTPOHUKH,

K 1.6 HaHOMAaTepHaJlbl, ICTOUHUKH SHEPTUH,
JIEKapCTBEHHbIEC BELIECTBA, OBITOBAs XUMMUSL.

EE 1; 2.IlpencraBiieHUE Pe3yabTaTOB PEIICHUS

KelicoB B (hopMe MUHU-JIOKJIAJA C
Mpe3eHTalne




