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PABOYAS ITIPOT'PAMMA YYEBHON JUCIHUILIVHBI

CCO.01.08 XUMUA

ObweobpazosamenvHo2o yuebHO20 YUKIA
npocpammbl NOO20MOBKU CREYUATUCTO8 CPeOHe20 36eHd
no cneyuanvrnocmu 40.02.01 IIpaso u opeanuzayus coyuarbHo2o obecneueHus

Cragpornosns, 2023



Pabouass mporpamma ydeOHor maucuumuimael CCO.01.08 XUMMUSA paszpaborana Ha
ocHoBe PezepanbHOrO0 TrOCYAAPCTBEHHOr0 0O0pa30BaTENbHOrO CTaHAapra (Jajiee —
®I'OC) mo cnenmaibHOCTH cpenHero mpodeccruonansHoro oopazosanus (nanee CII1O)
40.02.01 TIIpaBo m opraHu3anusi COLHMAJIBHOrO oO0ecrme4YeHMsl YTBEPKICHHOTO
npukazoM MuHOOpHAayKH Poccun ot ot 12.05.2014 Ne508, kBanmupukanuu opuct
ykpynHeHHou rpynnsl cnenuanbHocteld 40.00.00 FOpucnpyaeHus, a Takke ¢ y4eToM
[TOOII.

Opranmsanus-pazpadorunk:  YactHoe  mpodeccuoHanbHOoe  00pa30oBaTEIbHOE
yupexaenue Komnemk «CoBpeMeHHas 1KoJia Ou3Hecay.

Pa6ouas mporpamma ydeOnoit mucuurmnuasl CCO.01.08 XUMMUS paccmoTtpena Ha
3aceaHuy LUKJIOBOW METONMYECKON KOMUCCUU ITPABOBBIX AUCLUILINH
[Tporokon Ne 10 ot 22 mas 2023 roxa



1. MACIIOPT PABOYEN MPOI'PAMMBbI YYEBHOM JUCHUIIJIUHBI
XUMUA

1.1. O01acTh NPUMEHEHHUS POrPAMMBI

PabGouass mporpamma ydeOHON AUCHUIUIMHBI «XUMHUS» SBISETCS YacThIO
porpamMMmbl MOATOTOBKU CIIELMATUCTOB cpeaHero 3BeHa B cooTBercTBUM ¢ GI'OC 1o
crienmanibHOCTH  CITO 40.02.01 IlpaBo m opraHuzamusi COLMAIBHOTO OO0ECIICUCHHS
0a30BbIl YPOBEHD.

PaGouass mporpaMma y4eOHOM JUCHMIUIMHBI MOXET OBbITh HCIIOJIb30BaHA B
JOTIOJTHUTETHFHOM TTPO(ECCHOHATEHOM 00pa30BaHUU B paMKax peaan3alud MporpaMm
NEepEenoAroToBKU Kaapos B yupexaeHusax CII0.

1.2. MecTo AUCHMILVIMHBI B CTPYKTYpe OCHOBHOW mNpOodecCHOHATILHOM
o0pa3oBaTeIbHOW MPOrpaMMbI:

VYyebnass gucuuniauHa «XuMus»  sABIserca  0a30BOM M BXOJUT B
0011e00pa3oBaTeIbHbIN TUKJI.

1.3. lesqn 1 32524 JMCHUILIHHBI — TPeOOBaHUS K Pe3yJbTAaTAM OCBOCHHS
AUCHUILINHBI XUMHUS:

3agauu AMCUMIIMHBI:

1) cdopmupoBarh NOHMMaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJIEHUI B OKpY’)KaloOIIEH cpene, LETOCTHONM HayyHOW KapTHUHBI MUDPA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUS COCTaBIATh (DOPMYJIbl HEOPraHMUYECKHUX M OPraHMYECKUX
BEILECTB, YPABHEHUSI XUMUYECKUX PEAKLIHNIA, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH
pe3yabTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IIPOBEJIEHUS  NPOCTEHIINX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX UCCIIEI0BAHUI ¢ COONIIOIEHHEM IPpaBUil 0€3011aCHOr0 0OpalleHus
C BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYZOBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HMH(OPMALMIO XUMHUYECKOTO XapakTepa H3
pa3IuYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUsI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH NEATEIbHOCTH U
XUMHYECKHUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopMupOBaTh MOHMMAHWE 3HAYUMOCTU AOCTHKEHMM XMMHYECKONH HAyKH U
TEXHOJIOTMH JUIsl pa3BUTHS COLIMAIBHOM U IPOM3BOJACTBEHHOMU cep.

Il1aHupyemble JIMYHOCTHBIE Pe3yJIbTATHI B X0/4€¢ peajin3anuu 00pa3oBaTebHOM
MPOrpPamMMBbl
‘ [IposiBasiFOIIMA ¥ AEMOHCTPUPYIOIINN YBAXKEHUE K JIFOISM ‘ JIP4 |




TpyJda,  OCO3HAIOIIMA  LEHHOCTb  COOCTBEHHOTO  TpyJa.
Crpemsmuiics K GOPMUPOBAHUIO B CETEBOW Cpele JIMYHOCTHO H
po(heCCHOHATEHOTO KOHCTPYKTUBHOTO «ITM(POBOTO CIICA.

CoOmroaronuii B cBoei mpohecCUOHAIBHOM e TeTLHOCTH JIP13
ITUYECKUE IPUHLIUIIBL: YECTHOCTH, HE3aBUCUMOCTH,
po(heCCHOHATIBHOTO CKENTULIM3MA, TIPOTUBOAEHCTBUS KOPPYIILIUU
U DKCTPEMHU3MY, OOJaJAIOIIMNA CHUCTEMHBIM MBIIUIEHUEM MU
YMEHUEM IPUHUMAaThb pEIICHHWE B  YCIOBUAX pHUCKA W
HEONPEIEICHHOCTH

['OTOBBIIi COOTBETCTBOBATH OXHAAHUSAM PpPabOTOAATENCH: JIP14
NPOEKTHOMBICTSIIINN, 3(P(GEKTUBHO B3aUMOACHCTBYIOIIUN  C
YWICHAMH KOMAaHAbl M COTPYJHHUYAKOIIHUNA C APYTUMH JIIOJbMH,
OCO3HAHHO BBINOJHSIONMI MpodeccuoHanbHbie TpeOoBaHMUS,
OTBETCTBEHHBIH, IIyHKTYJIbHBIN, JUCHHATUIMHUPOBAHHBIN,
TPYIOJMIOOMBBIA, KPUTHYECKA MBICISIINNA, HAleNeHHBIH Ha
JOCTH)KEHHME  IIOCTaBJIEHHBIX  LEJEeH;  JAEMOHCTPUPYIOLIMMA
1po(heCCHOHATIBHYO )KU3HECTOMKOCTb

1.4. PexomeHayeMoe KOJMYECTBO 4YacOB HAa OCBOEHHE TMPOrpaMMbl
AUCUMITHHBI
MaxkcumanbHas yueOHasi Harpy3Kka oOydaroierocs 68 yaca, B TOM 4HCIIE:
— o0s3aTenpHas ayaUTOpHas yueOHas Harpy3ka ooydaromerocs 56 4acos;
— caMOCTOsITeNIbHAs paboTa oOyuatomerocsi 12 4acos.



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JANCIHUIIJIMHBI « XUMMUSD»

2.1. O0beM TUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Bun yueOHoit padoThbl

O0BeM B yacax

O0bem 00pa3oBaTeJbHOI NPOrPaMMBbI JHCHUIINHBI 68
OcHoBHOE conepxaHue 56
BT. U..

TEOPETHYECKOE 00yUeHNe 24
MPAKTUYECKUE 3aHATUS 28
nabopaTopHbIE 3aHATHS 4
CamocrosiTeibHas padora 12

IIpomMexxyTouHasi aTTecTamus (3a4€T C OIICHKON)




2.2. TeMaTnuyecKMid IJIAH U COJEPKAHNE TUCHUIITIMHBI

HaumeHoBaHue Conep:kanue yuyeOHOro MaTtepuaa (0OCHOBHOE M MPO(ecCHOHAIBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco YpoBeHnb
. beM 4acoB
pa3aesioB U TeM JadopaTopHble M MPaAKTHYECKHEe 3aHATHS, MIPUKJIATHON MOaY.JIb 0CBOEHHUA
1 2 3 4
OcHoBHOe coaep:kanue
Pasnen 1. OcHOBBI CTpOEHHUsI BellecTBa
Tema 1.1. OcHoOBHOE co/lep:KaHue 1,2
CrpoeHne aToMOB
XEMHYECKIX Teopernueckoe o00yuenune
3JIEMEHTOB U _ _
npupona CoBpeMeHHast Mojenb CTpoeHus atoma. CHMBOJIMYECKHH S3BIK XUMHUU. XUMUYECKUU HIIEMEHT.
XIMAYECKOR OnekTpoHHas KoH(uUrypaius aroma. Kiaccudpukamuss XMMUYECKUX AJIEMEHTOB (S-, p-, d-?J‘IeMeHTBI).
CBS3H BanienTHBIE ~ 3JEKTPOHBL. BanieHTHOCTB. ONEeKTpOHHAs  MOpPUpPOAA  XMMHYECKOM  CBS3M. 2
DNEeKTPOOTPULIATEILHOCTh. BHUIB XUMUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, METaJUTHYecKas,
BOJIOPOIHAS) M CIIOCOOBI €¢ 00pa30BaHMs
IIpakTH4eckne 3aHATHA
Pemrenue 3agaHuifi Ha HCIOJNB30BaHUME XHUMHYECKOW CHMBOJMKM ¢ Ha3BaHUU COEIUMHEHUU 110
HOMEHKJIAType MEXITYHAPOIHOTO COI03a TEOPETHUECCKOM M MTPUKIIATHON XUMHH U TPUBUATIBLHBIX HA3BAHUMA
JUTSL COCTABIICHUSI XUMUYECKUX (OPMYII IBYXaTOMHBIX COSAMHECHH (OKCHIIOB, CyNIb()HUI0B, THAPUIOB U
T.I.) ¥ IPYTUX HEOPTAaHUYCCKUX COCTMHEHUM OTICIIbHBIX KJIACCOB. 2
[IpakTuueckue 3aaHusl HA YCTAHOBIICHUE CBSI3U MEXKIY CTPOCHHMEM aTOMOB XMMUYECKHUX AJIEMEHTOB U
MEPUOIMYCCKIM U3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M WX COCIMHEHHHA B COOTBETCTBHH C
noJioskeHueMm lleproanieckoil CUCTEMBL.
Tema 1.2. OcHoBHoOeE coepxkaHmne 1,2
IIpakTnyeckune 3aHSITHSA 2




[Tepuoanueckuit
3aKOH U Tabnuna
.. Menneneena

[Tepuonnueckas cucrema xumuueckux 3aeMeHToB .M. Menneneea. u3znueckuii CMbICI
[Tepuonnueckoro 3akona J[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKECHHEM
XUMHUYECKOTo 35ieMeHTa B [lepronnueckoit cucreme. MupoB0O33peHYECKOE M HAYYHOE 3HAUYCHHUE
Ilepuoanueckoro 3akona JI.11. Menneneesa. [Ipornoser [{.J1. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

Pelrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUN HA XapaKTEPHU3aALUI0 XUMHUECKIX
37eMeHTOB «MeTannuueckue / HeMeTalIn4ecKie CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJO0KEHUEM B IEPUOJUUECKON CUCTEME
xuMu4yeckux ayaementoB .. MenaeneeBay

Paznen 2. Xumudeckue peakunu

Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe coaepkaHue

TeopeTnueckoe odyueHue

Knaccugukanus 1 TUIIBI XUHMUYECKUX PEaKIMid C y4acTHeM HeopraHuuecKux BemiecTB. CocraBieHne
YpaBHEHUH PEaKIMii COSTMHEHNS, Pa3I0KCHHsI, 3aMEIICHHs, OOMEHa, B T.4. pEaKIUil TOPEHUS,
OKHCJICHUA-BOCCTAHOBJICHUS.

VYpaBHeHUsI OKUCTIeHUsI-BOcCcTaHOBNIEHUS. CTeneHb okucineHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBienue u YpaBHUBAHUC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOT'O
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKLIMU B IPUPOJIE, IPOU3BOACTBEHHBIX MTpoLieccax U
KU3HCACATCIIbBHOCTH OPIraHnu3MOB

IIpakTH4eckne 3aHATHA

KonuuectBeHHbIe OTHOWIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHMH M PAacYEThI 110
YpPaBHEHUAM XMMHUYECKUX peakuui. Moip Kak eQuHuIa KOJIMYecTBa BemiecTBa. MoisipHas macca.
3aKOHBI COXPAaHEHMsI MacChl U PHEPIruu. 3akoH ABoraapo. MoisipHblii 00beM ra3zoB. OTHOCHUTEIbHAS
IUIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHHMSM XMMHMYECKMX PEAaKLUH C MCIOJIb30BAaHUEM MacChl, 00beMa
(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

1,2,3




Tema 2.2.
DIIEKTPOJIUTHYECKA
sl MUCCOITUALIHS 1
MOHHBII 0OMEH

OcHoOBHOE co/lep:KaHue

TeopeTnyeckoe o0yueHue

Teopus anekTponuTHdeckon aucconranuu. MoHsl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuu MOHHOTO
obmena. CocTaBiieHHe peaklUii MOHHOr0 OOMEHa ITyTeM COCTaBJIECHUS MX IOJHBIX M COKPAIlEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklIMU. 3aJaHUSI HA COCTaBJICHUE HOHHBIX peaKui

JlabopaTopHble 3aHATHS

JlaGopaTopnas pabora “Tunbl XUMUYECKUX peaKIii’.

HccnenoBanue TUIIOB (110 COCTaBY U KOJMYECTBY UCXOJIHBIX U 00Pa3yIOIIKUXCS BEIIECTB) U MPU3HAKOB
XUMHYECKUX peaknuid. [IpoBeneHne peakinii HOHHOTO 0OMEHa, ONPEICICHUE CPEIbl BOTHBIX
pacTBOpOB. 3aJ]aHKs HA COCTABIICHUE MOHHBIX PEAKIIHI

1,2,3

KonTpoasnas
CrtpoeHue BeliecTBa U XUMUYECKUE PEeaKIUU

padora 1
Paznea 3. CrpoeHue 1 CBOMCTBA HEOPraHMYECKHUX BeleCTB
Tema 3.1. OcHoOBHOE co/lep:KaHue 1,2,3
Knaccudukanms,
HOMEHKIaTypa i TeopeTnyeckoe o0yueHue
CTpOEHHE .
T —— [Ipenmet Heoprannyeckoit xumuu. Knaccudukanus Heoprannueckux Bemiects. [IpocTeie u cioxHbIe

P BCIICCTBA. OCHOBHBIE KJIACChI CI0KHBIX BCIICCTB (OKCI/II[BI, TUAPOKCUBI, KUCJIOTHI, COJII/I). B3anmMmocss3b
BELIECTB

HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BelecTBa. Kpucrannuueckue u amopdubie
BeIIeCcTBA. Tuner KPpUCTATNIMYCCKUX PCUICTOK (aTOMHaH, MOJICKYJIIpHAasd, NOHHAas, MeTaHJII/I‘ICCKa}I).
3aBUCUMOCTD (DU3NUYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKH. 3aBUCUMOCTh
XHUMHUYECKON aKTUBHOCTH BCIIECCTB OT BHUAA XUMHUYECKOH CBSA3M U TUIIA KpHCT&J’IJIH‘-IGCKOfI PCIICTKH.
[TpuunHbl MHOrOOOpa3us BELIECTB

IIpakTnyeckue 3aHSITUSA




Homenkiarypa HeOpraHM4eCKHX BEIECTB: Ha3BaHHUE BEIIECTBA UCXOAS U3 UX XUMHUYECKON (hOPMYIIbI
WIN COCTaBJIEHUE XUMHUYECKON (OPMYIIbI HCXOS U3 Ha3BaHMUS BEIIECTBA 10 MEXyHAPOJHON
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpE.

Pemenne mnpakTuueckux 3aJaHUi MO KJIACCU(PHUKAIMKM, HOMEHKJIAType M XUMHUYECKHUM (Qopmyrnam
HEOPraHMYECKUX BELIECTB pa3IMYHBIX KJIacCOB (YrapHbId Tra3, YIJICKUCIBIA ra3, aMMHUakK, TalleHas
U3BECTh, HETallleHasl U3BECTb, MUTHEBASI COJIA M IPYTUX): HA3bIBATh U COCTABIATH (POPMYJIBI XUMHUECKHX
BEIIIECTB, ONPEACIATh IPHUHAICHKHOCTD K KIJIacCy.

Hcrounnku xumudeckoi nHdopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 npyrue).
[Touck nHpopMaMy O HA3BAaHUAM, HIEHTH(PHUKATOPAM, CTPYKTYPHBIM (opMyaMm

Tema 3.2. dusnko-
XAMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIICCTB

OcHoOBHOE co/lep:KaHue

TeopeTnueckoe odyueHue

Meramipl. O0mue Guznyueckne u XUMHUUYECKHE CBOMCTBA MeTayutoB. CrocoObl mosydeHusl. 3HaUYCHUE
MCTAJUIOB W HCMCTAIJIOB B MNPHUPOAC U KHU3HCACATCIBHOCTHU YCIOBCKA W OPraHU3MOB. KOppOSI/ISI
METAJIJIOB: BUBI KOPPO3HUH, CIIOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HH

Hemeramnel. OOmue ¢usnueckue W XUMHYECKHE CBOMCTBA HEMETaUIOB. TWIHMYHBIE CBONCTBA
HemetawioB [V— VII rpynn. Knaccudukanus n HomeHkI1aTypa coeiMHeHH HeMeTauioB. KpyroBopoTst
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHEBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCHU OB, KUCIIOT,
CoJIeH 1 Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB ITPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH,
BLICHIUMX OKCHUIOB U THAPOKCHUI0B

IIpakTH4eckne 3aHATHA

CocraBiieHnE ypaBHEHMH XMMHMUYECKUX PEAKIUI C y4acTUEM IPOCTBIX M CIIOKHBIX HEOPIaHUYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHIOB METAJIJIOB, HEMETAIJIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMA M aM(pOTEpPHBIX THAPOKCHIOB; HEOPraHUYECKHX COJIeH,
XapaKTEepU3yIOUINX UX CBOMCTBA.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHMM Ha CBOMCTBA, COCTAB, IIOJIYyYEHUE U

1,2,3




0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M NPaKTUYECKOH
NEATEIbHOCTH Y€JI0BEKA

TeMma 3.3. OcHoBHoOeE coepxkaHmne 1,2,3
WNnentudukanus
HeOpraHWIeCKHX JlabopaTopHble 3aHATHS
S Jlaboparopnast pabota «nenTudukaiys HeOpraHMIeCKUX BEIIECTBY.
Pemtenue SKCIICPUMCHTAJIBHBIX 3aJad I10 XUMHUYCCKUM CBOIICTBAM METaIOB U HEMCTAJLJIIOB, IIO
pacrno3HaBaHUIO U MOTYYSHHUIO COEAMHEHUN METAIJIOB U HEMETAIJIOB.
I/IHGHTI/I(I)I/IKEH_[I/IH HCOPraHUYCCKUX BCHICCTB C HCIIOJB30BAHUCM HX (bH?)I/IKO-XI/IMI/I‘-IeCKI/IX CBOﬁCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHII-
AHHUOHBbI, HA KATUOH aMMOHUA
KonTposbnas .
CBolicTBa HCOPTraHNYCCKUX BCIICCTB
padoTra 2
Pasznen 4. CTtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BelIeCTB
Tema 4.1. OcHoOBHOE co/lep:KaHue 1,2,3
Knaccudukanus,
cTpoeHHe i Teoperuueckoe o0yueHue
HOMCHKIIATYpa [TosiBnenue 1 pa3BUTHE OpraHUYECKON XMMHUHU Kak Hayku. [Ipenmer oprannyueckoit xumuu. Mecto u
OpraHIveCcKux 3HAYEHUE OPTaHMYECKOUW XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
BEIICCTB XHUMHYECKOE CTPOCHHE KaK TOPSJIOK COSTUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJICHTHOCTH.

OCHOBHBIE TOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOEHUSI opraHudeckux coeauHeHuii A.M. bytieposa.
VYriaepoaHblid CKEJeT OpPraHUuYeCKON MOJIEKYJbl. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOTO
CTPOEHHUs MOJEKyI1. M3omepust U U30MepBl.

[Tonstue o d¢yHkumoHansHOM rpynme. Paawkan. I[lpuHnumer kimaccupukamum OpPraHUYECKUX
cOoeIMHEeHMM. MeXyHapoaHast HOMEHKIATypa U IPUHLUIIEI HOMEHKIIATYPbl OPraHUYECKUX COCIUHECHUMN.




[TonsiTrie 00 a30TCOMEPKANINX COSAMHEHHSIX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (YIriieBojax, Kupax,
OeJKax | Jp.), BEICOKOMOJICKYJIIPHBIX COSAMHEHUSAX (MOHOMED, IMOJTUMED, CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

HOMCHKJIaTypa OpraHn4YCCKUux COCI[I/IHCHI/II‘/JI OTACJIIBHBIX KJIACCOB (HaCBIH_IeHHLIC, HCHACBIIIICHHBIC U
apOMAaTHYECKUE YTIEBOJOPOIBI, CITUPTHI, ()CHOIIBI, allbJACTHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMyJl OpraHMYECKUX BELIECTB OTIECIbHBIX
KJIACCOB, HWCIIOJNB3YSl MX HAa3BaHMs MO CHUCTEMATHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (STHIICH,
alleTWICH, TIIMLEpuH, (eHomd, (opManbIeruj, YKCyCcHas KHCIIOTa, INMIuH). Pacuersl mpocreiieit
(bopMyIIbl OpraHu4YecKoi MOJIEKYJIbI, UICXO/S U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKUX
COCIMHEHUH

OcHoBHOe coaepkaHue

TeopeTnyeckoe o0yueHue

@OU3UKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCJMHEHUH OTHENBHBIX KIIACCOB (OCOOCHHOCTH
KJaccu(UKaMU 1 HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKUH psia v o01mas popmyia; H30MEpus;
(hU3UYEeCKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IMTOTYUCHHUS ):

— MpenebHbIe YIIIEBOAOPOIb! (aJKaHbl M IUKJIOAJKaHbl). ['opeHHMe MeTaHa KakK OJWH W3 OCHOBHBIX
MCTOYHMKOB TEIUIA B IPOMBIIUICHHOCTH U ObITy. CBOWMCTBA MPUPOAHBIX YTIEBOAOPOAOB, HAXOXKICHNE B
MIPUPOJIE U IPUMEHEHUE ANKAHOB;

— HEIpeIeIbHbIE (AJIKEHBI, AIKMHBI U aJIKaJIMEHbI) 1 apOMaTHYECKHE yrieBo1opoabl. ['opeHue anetuineHa
KaK MCTOYHMK BBICOKOTEMIIEPATYPHOr'O TUIAMEHM JJIsl CBAPKH U PE3KU METAJIIOB

— KUCTIOPOACOIEpPKAIIINE COSTMHEHUS (CITUPTHI U (DEHOJIBI, KApOOHOBBIC KUCIOTHI M 3(PHUPHI, alTbIETHIBI 1
KETOHBI, JKUPBI, yriaeBonbl). [IpakTHdyeckoe NpUMEHEHUE ATHICHTIUKONS, TIUIepruHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHCIOTBl. MbUla Kak COJIM BBICIIUX
KapOOHOBBIX KUCIOT. MOIOIIE CBOKWCTBA MbLIA

— a3zoTcoAcpiKalue COCANHCHUA (aMI/IHBI 1 aMHHOKHUCIIOTHI, 6€J'IKI/I). BBICOKOMO.HGKyJ'DIpHBIG COCANHCHUA
(cuHTeTMYECKME W OWOJOTWYECKU-aKTHBHBIC). MoOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO.
HOJII/IMepI/I3aL[I/ISI OTUJICHA KaK OCHOBHOC HAIIPAaBJICHUC €TO UCITIOJIb30BAHMA.

1,2,3




I'eneTnyeckas CBA3b MEKy KJ1aCCaMU OPraHUYECKUX COCIUHECHUN

IIpakTnyeckune 3aHsITUSA

CBoiicTBa OpraHMYECKUX COEIMHEHUN OTAETbHBIX KIAcCOB (TpUBHANbHAS UM MEXIyHapOaHAs
HOMEHKJIATYpa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYYCHHUsI): MPeAeTbHbIC (ATKAHBI U ITUKIOATKAHBI),
HenpeenbHble (aJKEeHbI, aJKUHBI U aJIKaJIUeHbl) U apOMaTHYECKUEe YTIeBOJOPO/IbI, CIIUPTHI U (PEHOIHI,
KapOOHOBBIE KUCTIOTHI U A(UPHI, aTbACTUIBI U KETOHBI, AMUHBI 1 aMHHOKHCIIOTHI, BHICOKOMOJICKYJISIPHBIE
coeauHEHMs. 3aJaHus Ha COCTaBJICHHE YPABHEHHM XMMHUYECKHX PEaKIMi ¢ ydyacTHeM OpPraHW4ecKux
BEILIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIE€ IO MPEUIOKEHHBIM LEMOYKaM IpeBpalieHuil),
XapaKTePU3YIOINUX XUMUIECKHE CBOMCTBA OPIraHNYECKUX COCTUHEHUI OTAETIbHBIX KIACCOB, CIOCOOBI UX
[IOJIy4eHUsT M Ha3BaHUE OPraHMYECKMX COEAMHEHWH [0 TPUBHAIBHOM WM MEXKIyHapOIHON
CHUCTEMATUYECKOM HOMEHKIATYPE.
PemeHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HA CBOMCTBA OPraHUYECKHUX
COCIMHEHMM OTAEIBHBIX KJIaCCOB

JlaGoparopHasi pabora

Jlaboparopnast pabota “IIpeBpaieHrss OpraHMueCKNX BEIIECTB MPU HarpeBaHuu'.
ITonyuenue sTunEHA U U3y4EHHUE €ro CBOMCTB. MOAenMpoBaHue MOJIEKYJI U XUMUUYECKUX IIPEBPALLECHUN
Ha IIPAMEpE dTaHa, OTUICHA, allCTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOM U

OcHoBHOe coaepkaHHue

TeopeTnueckoe odyueHue

buooprannueckue coenunenusi. Ilpumenenune u Ouojorumueckas posib yrieBoaoB. OKucieHue
YIJEBOAOB — HCTOYHHUK ODHEPIrUU JKMBBIX OpraHu3mMoB. OOIacTHM NPUMEHEHUS AMHHOKHUCIOT.
[IpeBpanieHus 6eIK0B MUK B Opranu3me. bronornyeckue ¢pyHkumnm 6enkoB. buonorndyeckue GyHKINN
XKHUPOB. PoJIb OpraHnueckoil XMMHUK B PELICHUH MPOOIJIeM MUIIEBONH O€30MaCHOCTH

1,2,3
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MIPOU3BOJACTBEHHOMN

JCATCIIBHOCTH
YCIIO0BCKa

Ponp opraHuueckoil XMMHUH B PpEIIEHHUH MPOOJIEM HHEPreTHUEcKO Oe30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/laHUM HOBBIX MaTEpUaJIOB, HOBBIX HCTOUHUKOB YHEPIUU (JIbTEPHATUBHBIE UCTOYHUKH
sHeprum). OnacHOCTh BO3JEHCTBUS HA JKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTACIBHBIX KJIACCOB
(yraeBogopozsl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, AIBJCTUABI U JAp.), CMBICI
[IOKa3aTelis MPeIebHO T0IyCTUMON KOHIICHTPALIUK

JlaGopaTopHble 3aHATUSA

JlaboparopHnast pabota: “UaeHTHdUKAINS OPraHUIECKUX COSTUHEHUNA OTIACIbHBIX KJIAaCCOB”
WnenTudukanyst opraHuuecKuX COeIMHEHUN OT/AEIbHBIX KJIACCOB (Ha IMpUMEpE albJIeru0B, KpaxMaia,
YKCYCHOM KHUCJIOTBI, OEJIKOB U T.I1.) C UCTIOIBb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U XapaKTEPHBIX
KayeCTBEHHBIX peakiuil. JleHarypamuss Oenka npu HarpeBaHuu. LIBeTHble peakiuu OEIKOB.
Bo3HHUKHOBEHHE aHAIMTUYECKOTO CHTHAaja ¢ TOYKHM 3PEHUS XUMUYECKUX MPOILECCOB MPHU MPOTEKaHUU
KayeCTBEHHOU peaKLiH, TO3BOJISIONICH HACHTH(PHUIINPOBATH MPEITI0KEHHBIE OPTaHUYECKUE BEIIECTBA

KonTpoasnas
patdora 3

CrpyKTypa 1 CBOMCTBA OPraHU4YECKUX BEILECTB

Pasnea 5.

Kunernueckue u TEPMOIMHAMUYECCKHE 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYCCKHUX peammﬁ

CxopocTh
XUMHYECKUX
peaKuuii.
XUMHUYECKOE
paBHOBECHE

OcHoOBHOE co/lep:KaHue

TeopeTnueckoe odyueHue

1,2,3
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CKOpOCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IHYHBIX (PAKTOPOB: MPHUPOJBI PEArHPYIOMIMX BEIIECTB,
KOHI[EHTPALlMM pEearupyrolux BelIeCTB, TEMIEpaTypbl W IUIOMIAJM PEAKIIMOHHON MMOBEPXHOCTH.
TemmoBsie 23 (HEKTH XUMUYECKUX PEAKIIU. IK30- U SHIOTEPMHUUECKUE, PEAKITHH.

OO6paTtuMocCTh peakiuii. XUMHIECKOE pABHOBECHE U €T0 CMEIICHHE MO/1 ICHCTBUEM PA3IMIHBIX (PaKTOPOB
(KOHILIEHTpalMsl pPEeareHTOB WJIM TPOAYKTOB pEakLuu, JaBI€HHUE, TEMIIEpaTypa) [Uisl CO3JaHUs
ONTUMAJIBHBIX YCIOBUM MPOTEKaHUA XuMu4eckux npoueccon. [Ipunnumn Jle [HlaTense

IIpakTn4yeckue 3aHsATHA 1,2,3
Pemenne npakTUKO-OPUCHTUPOBAHHBIX 3aJaHUN Ha aHanu3 (HaKTOpOB, BIMSIONIMX HAa H3MEHEHHUE
CKOPOCTH XMMHYECKON PEeaKlMHy, B T.4. C MO3UIUI SKOJOTHUECKH 11eJ1eco00pa3HOTo MOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHUsSI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MPUPOTHON CPEIbl.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHnuna Jle-llarense s
HAXOXJICHUS HANpPABICHUS CMEIICHUS PAaBHOBECHS XUMHUYECKOW peakimuu W aHanu3 (akTopoB,
BIIMSIOIINX HA CMELIEHUE XUMUYECKOTO PABHOBECHS
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHoBHoOeE coepxkaHmne 1,2,3
ITonstue o
pacTBOpax TeopeTnyeckoe o0yueHue
PactBopenue kak ¢usnko-xumuueckuil mporecc. PactBopsl. CriocoObl NMPHUTOTOBJIEHUS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 10Jis1 paCTBOPEHHOTO BeecTBa. CMbICT MOKa3aTeNs MPEaeIbHO Oy CTUMOMN
KOHI[EHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE KOJIOTUIECKON OE30MacHOCTH.
[IpaBuiia sKONOrMYECKH LieIeco00pa3HOTO MOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIENIAX
COXpaAHEHUsI CBOETO 3[I0POBbsI U OKPY’KAIOIIEH MPUPOAHONU CpPEeJbl; OMACHOCTh BO3ACHCTBUSA HA >KUBBIC
OpraHU3Mbl OIPENICICHHBIX BEILIECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH HA PACTBOPBI, HCIIOJIB3yEeMbIe B OBITOBOI U
ITPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA
OcHoBHOE conepxkaHue 1,2,3
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Tema 6.2.
HUccaenosanue
CBOWCTB PacTBOPOB

JlaGopaTopHble 3aHATUSA

Jlaboparopnas padota «[IpuroroBneHue pacTBOPOB».

[IpuroTtoBneHue pacTBOPOB 3a/laHHOM (MaccoBoil, %) KOHIEHTpAIMH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU
BOIIPOCaMM) U OTIPEEIIEHUE CPEbl BOAHBIX PACTBOPOB.

Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJlePKaHNe (COMepPKaHue MPUKJIATHOTO MOILYJIs)

Pasznen 7.

Xumus B ObITY M IPOM3BOACTBECHHOM JeSITEIbHOCTH YeJI0BeKa

Xumust B OBITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
9eJI0BeKa

OcHoBHOe coaepkanue

TeopeTnueckoe o0yuenune

Hogelimme 1ocTmKeHNs: XMMUYECKON HAyKH M XUMUYECKOH TexHoaoruu. Posb xumuu B obecnieyeHun
HKOJIOTUYECKOM, SHEPreTUUECKOM 1 MUIIeBON O€30MacHOCTH, Pa3BUTUU MeaAUUUHbL. [IpaBuia moucka u
aHaIu3a XUMHUYECKOW HMH()OpPMAaLMU K3 Pa3IUYHBIX MCTOYHMKOB (HaydHas M Yy4eOHO-HaydHas
JIUTEpaTypa, CpelICTBA MaccoBOi nHpopmaryu, cetb HTepHeT)

IIpakTnyeckue 3aHSITUSA

[Touck m aHanM3 KEMCOB O MPUMEHEHHUH XMMHUYECKHX BEIIECTB W TEXHOJIOTHA C y4eToM OyayIIeu
npoecCHOHABHON ~ JEATEeIbHOCTH MO0  TeMaM:  BAXKHEWIHWE  CTPOUTENBHBIE  MaTepHUAbI,
KOHCTPYKLIMOHHBIE MaTepHUalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuanabl s 3JIEKTPOHHUKH,
HaHOMaTepHaybl, TEKCTWJIbHBIE BOJOKHA, HCTOYHHKMA JHEPruU, OPraHHMYECKUE U MHUHEpaIbHBIC
yA00OpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.

3amura: [IpeacraBienne pe3yabTaTOB PENICHUs KeCOB B (hopMe MUHU-IOKIIa/Ia C Pe3eHTaluel

1,2,3

IIpomeskyTouHAas aTTecTALMS 1O IUCHUIIMHE (324eT)

Bcero

72

J1s XapaKTepUCTUKU YPOBHS OCBOCHHS YU€OHOTO MaTepraia UCTIOIb3YIOTCS CIIEAYIONEe 0003HAYCHHS
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1. — 0O3HAaKOMHUTENBHBIN (Y3HaBaHUE PaHEe U3yYCHHBIX O0BEKTOB, CBOMCTB);
2. — penpoaYKTUBHBIN (BBIIOJIHEHUE ACATEIBHOCTH 110 00pasily, MHCTPYKLIUHU WU IO/ PYKOBOJCTBOM)
3. — NPOIYKTHUBHBIN (TNITAHKPOBAHUE M CAMOCTOSATEIBHOE BBITIOTHEHUE JIESTETLHOCTH, PEIICHUE TIPOOIIEMBI)
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3.1.

3. YCJIOBUS PEAJIN3AIIAN YYEFHOU JUCIUILINHBI

Jas  peaam3zanuu NporpaMMbl  y4eOHOW JUCHUILUIMHBI JOJKHBI  ObITH

NPpEAYCMOTPEHDBI CJICAYIOIINE CIICHHAJIBHBIC IIOMCIICHUA

JlabopaTopus, OCHAIlIEeHHAS
Ocnoenoe ooopyoosanue:

y4eHUYECKre naprsl — 13 mr.,

YYEHUYECKUE CTYybs — 12 T,

y4eHHUYECKHue Kpecna — 7 1IT.,

CTOJ mpernopaasaresis — 1 mr.,

ydyeOHas Jocka — 2 IIT.,

peuupkymstop — 1 mr.,

MYJBTUMEIUUHBIA TPOEKTOp — | 1T,

JKpaH I Impoekropa — 1 mr.,

cucteMHbli Onok (mpoueccop) AMDIA-10, O3Y 8r6, MarepuHckas 1UIata
ESRAOCKA320 — HDV, SSD 256 16 — 7 mT., MOHUTOPHI — 7 IIT., KJIaBUaTypa — 7
IIT., KOMIIBIOTEPHAS MBI — 7 IIT. JIMUEH3MOHHOE MPOrpaMMHOE OOeCIeueHHE:
Windows 10, Microsoft Office 2010 (Word, Excel, PowerPoint);

O6opynoBaHue:

CTOJ Ta0OPATOPHBIN U3 HEPXKaBeoIIel cTanu — 3 IIT.,
MeIUIMHCKHIA mkad — 1 mrT.,

BBITSDKKA — 1 1IT., Tabnuia Menaeneesa — 1 mT.,
TEPMOMETP HACTCHHBIN — | mT.,

TUTPOMETP HACTEHHBIN — | 1T,

TIOZICTaBKH JJIs1 OTIBITOB (Kepamuueckasi)— 12 mr.,
npuOop U1 MOMyYeHHUs Ta30B JabopaTopHbIid — 1 T,
kosoa Tepmoctoiikas V 2000ml— 1 mir.,

KOJIOHHA peKTh(uKanmonHas — 1 mr.,

KOHJIEHCATOp Ta30B — | MmT.,

IITaTUB JJI METaIMYECKUX KO0 — 2 1IT.,

BeChl JJaboparopHble — 1 mT.,

kon6a xumuueckas V1500ml— 1 .,

KoJI0a xuMudeckas ¢ pe3pooit V3500ml — mr.,

kon0a xumuueckas V1000ml — mr.,

TEPMOMET]P MOTPYKHOM -1 TIT.,
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— TIOJICTaBKa JiJIsi MPOOUPOK (TU1acTukKoBas) — 1 mr.,

— mpoOupka ctekiasHHas V15ml — 65 mirt.,

— EMKOCTb JIJIsl XPaHEHHUs XUM. PEaKTUBOB C 103aTOpOM — 5 IIT.,

— E€MKOCTh ISl XpPaHEHUS KHUAKUX XUM.peakTHUBOB ¢ Kpbimkon (V750ml) — 10 mT.,
KoJi0a MepHasi — 2 IIIT.,

— KYBIIMH MEPHBIN — 2 IIT.,

— COBOK JIJIsl XMM.pEaKTUBOB — | IIT.,

— MeTajJnyecKkasi BOPOHKA JJIsl XMM.PEKTUBOB — l1IIT.,

— €MKOCTh CTEeKJIIHHAs JJi XpaHeHus: XxuM.peaktuBoBV3000ml—-1 mT.,

— €MKOCTh CTEeKJIIHHAs JJi XpaHeHus: XuM.peaktuBoBV2000ml—-1 miT.,

— €MKOCTh CTEeKJIIHHAs JJi XpaHeHus: XxuM.peaktuBoV1000ml-1 miT.,

— Kpbinika — kanenpauna K/® — 1 -54 mr.,

— mnpoOxa co mmaresnem — 15 mr.,

— npoOKa NOJUATUIICHOBAs — 7 IIT.,

— nmpoOka ¢ nepxkarenem — 1 mir.,

— (pmakon @O 10ml — 76mT.,

— crakaH JaboparopHsiii B56 — 1 mir.,

— cTakal JabopaTopHbId, HU3KUI C HOCUKOM — | IIT.,

— cnuproBKa jaboparopHas, Manas — lIT., UWIMHAP MEPHBIM, J1a0OpaTopHBIA C
HOCHKOM- | mT.,

— npobupka dropunckoro — 10 mir.,

— DJIEeKTpoHarpeBaresnb A Npooupok — 1 mr.,

— Habop KepaMHKH (Yallly BHITIAPUTENbHBIC, CTYIIKH, TECThI) — | IT.,

— BbIMapUTENIbHAA MJIACTUHA — | IIT.,

— IlnanmieTka ¢ suerikamu — 1 1T,

— TpyOKa ra3o0TBOJHAs CTEKJIIHHAS C MPoOUpKoil — 1 1miT.,

— TpyOKa ra300TBO/IHAS MOJIMMEPHAst ¢ MpoOKor - 1 mT.,

— nuHueT — | wrt., MyTa coeauHuTenbHas — 1 mr.,

— cnupanp MenHas — | mr.,

— TIOPTPETHI YUYEHBIX — 13 1T,

— JIEKOPAaTHBHOE MaHO C U300paKEHUEM XUMHUYECKOU MOCYbI - 2IIT.

3.2. UndopMmannoHHoe odecrieyeHHe peau3aluy NporpaMmbl

Jlnia peanuzanuu nporpamMmbl OMOIHOTeUHBINA (POHA 00pa30BaTEeNbHON OpraHU3aluu
JOJDKEH MMETh IeYaTHbIe W/WIU 3JEKTPOHHBIE 00pa3oBaTelibHble M WH(POPMAIMOHHbIE
pecypchl, peKOMEeH1yeMble JUIsl UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IpOIecce
OcHOBHBIC HCTOYHUKHU:
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1. Kokopepa B. Xumus : yue6Hnoe nocodue / Kokopena B., B. — Mocksa : KnoPyc,
2023. — 371 ¢. — ISBN 978-5-406-10075-2. — URL: https://book.ru/book/947249

2. Xumus: y4eOHHMK 1 cpemHero  mpod)ecCHOHAIBHOTO  OOpa3oBaHuUs /
1O. A. Jlebenes, I'.H. ®aneeB, A.M.T'ony6eB, B.H.IllamoBan; mox ooOmiei
penaknueii I'. H. ®daneeBa. — 2-e u3m., mepepad. u gon. — Mocksa : M3gaTenscTBO
FOpaiit, 2023. — 431 c.— (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
9916-7723-3. — Texkct : snexktpoHHblld // OOpazoBarenbHas miargopma HOpaitt
[caiit]. — URL: https://urait.ru/bcode/513073

JlonoJIHUTe IbHASA JINTepaTypa:

1. AadpunorenoBa, W.B. Xwumwus: yd4eOHUK W TNPAKTUKYM [UII CPEIHETO
npodeccuonanbHoro  obpazoanusi/  U. B. AndunorenoBa,  A. B. ba0Okos,
B. A. IlonkoB. — 2-e wu3a., ucnop. u jpon. — Mocksa : M3gatensctBo FOpaiir,
2023. — 291 c. — (Ilpodeccuonanpaoe oopazoBanue). — [SBN 978-5-534-11719-
6. — TekcT : anexTpoHHbIH // ObpazoBarensHas matgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513807

2. Xumus. 3agayHuk . ydeOHoe rmocoOue s CcpeAaHero mnpodecCHOHAIbLHOTO
obpazoBanmsi / FO. A. Jlebenes [u ap.] ; mox obmert pemakiueit I'. H. daneeBa. —
Mocksa : WznmarensctBo IOpaiit, 2023.— 236 c.— (IIpodeccuonanpHoe
obOpazoBanne). — ISBN 978-5-9916-7786-8. — Tekct : DdIEKTpOHHBIA //
O6pazoBatenpHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

3. Hukonbckuii, A.b. Xumus: y4eOHUK W TPaAKTUKyM JJs  CPEIAHEro
npodeccuoHanbHoro oopazopanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,

nepepadb. u gom. — MockBa: W3parensctBo IOpaiit, 2023.— 507 c.—
(ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr
anekTpoHubii //  OOpasoBarenbHas mnatdpopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/513537

Pocun, U. B. Xumwus. YueOHUK W 3aJa4HUK : JUIsI CpEeAHETO MPOeCCUOHATHLHOTO
obpazoanusi/ W. B. Pocun, JI. . Tomuna, C.H. ConoBeeB.— Mockaa :
NznarensctBO FOpaiit, 2023. — 420 c. — (IIpodeccuonanpHoe obOpa3zoBaHue). —

ISBN 978-5-9916-6011-2. — TexkcT : anmekTpoHHblii // Obpa3oBaTenbpHas miatdhopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512022
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOUN

JUCHMILIAHBI

PesynbTaThl 00yyeHus

Kpurtepnu onenkn

MeToanl OEHKH

IlepeueHb 3HaHMI, OCBAUBAEMBIX B
paMKax JUCLUTIIMHBIL:

— MEPUOIUYECKUN 3aKOH JA.N.
MeHnneneeBa B CBETE YYEHUA O
CTPOCHMM  aTOMa,  MPUHIIUIIBI
MOCTPOECHUS MIEPUOINYECKOMN
CHUCTEMBI 3JIEMEHTOB;

— KBAHTOBO-MEXaHUYECKUE
NPEACTABICHUS O
aTOMOB;

— o0mIyI0 XapakTepUCTUKY s-, p-, d-
JJIEMEHTOB, HUX OHOJOTHYECKYIO
pOJIb ¥ IPUMEHEHHUE B MEAUIINHE;

— BaKHEMINIME BUALI XHUMHYECKOU
CBSI3U u MEXaHU3M ux
o0Opa3oBaHuS;

— OCHOBHBIE  TIOJIOXKEHUS  TEOPHUH
pacTBOPOB U BJIEKTPOJIUTUUYECKOM
JUCCOLALINY;

— MPOTOJINTUYECKYIO TEOPUIO KHUCIIOT
1 OCHOBaHUH;

CTPOCHUU

— KOJUIMTaTUBHBIC CBOICTBa
pacTBOpOB;

— CIoCcOOBI BBIPa)KEHUSI KOHLIEHTPAIUU
pacTBOpOB;

— aNrOpPUTMBI pElIeHUs 3a]ad  Ha
pacTBOpBHI;

— OyepHbIe pacTBOPHI U X CBOMCTBA,
— TEOPHIO KOJUIOMIHBIX PACTBOPOB;
— CYIIHOCTh TUAPOJIU3a COJIEH;

— OCHOBHBIE KJIACCHl OPTaHMYECKUX
COCIUHCHMH, nXx CTpPOCHHUE,
CBOMCTBA, [IOJIy4YECHHUE u
MIPUMEHEHUE;

BCC BUbI U3OMCPUMU.

Ompoc.

OueHka «5» - «KOTIIMYHOY» CTaBUTCH,
ecyii 00y4aroIuics MOJHO U3Jlaraet
Marepuai (0TBeYaeT Ha BOIPOC), 1aeT
MPaBWJIbHOE OIpe/IeSICHNEe OCHOBHBIX
MOHSTHIL; 0OHApPYKUBAET NOHUMAaHUE
MaTepuana.

Ouenka «4» - «XOpouIo» CTaBUTCH,
ecyi 00y4JaroIIuics 1aeT OTBET,
YIOBJIETBOPSIOLIUI TEM K€
TpeOOBaHUSIM, UTO U ISl OLICHKU
«OTJIINYHO», HO AOIyCKaeT 1-2
OIITUOKHU.

Onenka «3» - «yA0BIETBOPUTEIBHO»
CTaBUTCS, €CIIU 00yUaIOIIHMIACs
oOHapyXKUBAET 3HAHUE U TOHNMAaHHE
OCHOBHBIX IIOJIOKEHHI TaHHOM TEMEI,
HO M3JIaraeT MaTepuas HeTOJHO U
HEMNoCJIe0BATENbHO, J0MYCKAeT
HETOYHOCTHU U OLIMOKU B
oTpesieNIeHUH TOHATUHN WIN
hopMyITUpOBKE TIpaBuUIL.

OrneHka «2) -
«HEYJOBJIETBOPUTEIBHO» CTaBUTCH,
ecim 00yJaroIuiicss 0OHAPYKUBACT
He3HaHue OoJbIlel YacTu
COOTBETCTBYIOIIETO BOMpOCa,
JIOTTYCKAET OMUOKHA B POPMYITHPOBKE
ONpeeICHUI U MPaBuI,
MCKaXKAIOIIUE X CMBICI,
Oecrops1049HO U3NIaraeT MaTepuall.

3a4deT ¢ OLCHKOM

Ornenka «5» - «OTIIMIHO»
BBICTABJIACTCA 06y‘-IaIOH_[eMyC$I, €CJIn
JIEMOHCTPHPYETCS BCECTOPOHHEE,
CUCTEMAaTUYECKOE U TITyOOKOe 3HAHUE
y4e0HOTO MPOTPaMMHOT0 MaTepuaa,

YcTHbIi onpoc.

[TnceMenHsIi onpoc.

3adeT ¢ OIEHKOU
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CaMOCTOSITENTLHO BBITIOJIHEHBI BCE
MIpelyCMOTPEHHbIE MPOTrpaMMOoint
3aJlaHusl, aKTUBHO paboTaBIIeMy Ha
MPAKTUYECKUX 3aHATHUSX,
MOKa3aBIIEMy CUCTEeMAaTHUECKUI
XapakTep 3HAHUH, a TAaKKe
CIOCOOHOCTH K UX CAMOCTOSITETILHOMY
IIOTIOJHEHHUIO.

Onenka «4» - «Xoporo»
BBICTABJISIETCSl 00YYaIOIEMyCsl, €CITH
JEMOHCTPHUPYIOTCS JOCTATOYHO
MOJIHOE 3HAHHE YYeOHO-
MIPOTPaMMHOTO MaTepuana,
CaMOCTOSITENTLHO BBIIIOJIHEHBI BCE
MIpelyCMOTPEHHbIE MPOTrpaMMOint
3aJlaHusl, OJTHAKO JOMYIICHbI
HETOYHOCTH IPU UX BBINOJIHEHUH,
OueHka «3» - «yA0BJIETBOPUTEIBLHO
BBICTABJIAETCS 00yYaIOIEMYCsl, €CIH
J€MOHCTPUPYIOTCS MPOOEBI B
3HaHUSIX OCHOBHOT'O y4eOHO-
MIPOrpaMMHOTO MaTepHaa,
CaMOCTOSITENTEHO BBIITOJIHEHBI
OCHOBHBIE ITPETyCMOTPEHHbBIE
IIPOrpaMMOM 3aJjaHusl, OJHAKO
JOMYIIEHBI OIIUOKU TPH UX
BBITIOJTHEHUH.

Ouenka«2» -
«HEYJIOBJIETBOPUTEIHHO
BBICTABJISIETCS OOY4YaIOLIEMYCsl, €CIIH
O00HAPYKUBAIOTCS TIPOOETIBI B 3HAHUSIX
WIA  OTCYTCTBHE  3HaHUM 1O
3HAYUTEJIBHOW  YaCTU  OCHOBHOIO
y4eOHOTO MaTepuaia, HE
BBITIOJTHUBIIIEMY CaMOCTOSITEJIEHO
MpeyCMOTPEHHbIE IPOrpaMMoit
3a/aHusl, JOMYCTUBIIEMY
MPUHIMITHATIEHBIE OINOKY B
BBITIOJTHEHUH MPeyCMOTPEHHBIX
MPOrpaMMON 3alaHUM.

[lepeueHb yMeHU, OCBAMBAEMBIX B
paMKax JUCUHUIIINHBL:

OrneHKa «5» - «OTIHYHO»
BBICTABJISICTCS, €CITH O0yJarOIIHIACS
JTEMOHCTPUPYET TITyOOKHe 3HAHUS
TEOPETHUUECKOTO U MPAKTUIECKOTO

OueHka pe3yJibTaTOB
BBITIOJTHEHUS
MPaKTUYECKOMN
paboThI
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— COCTaBJISITh 3JIEKTPOHHBIE ¥ | Marepuala 1o TeMe MPaKTUIeCKON DKCIEPTHOE

rpaduueckue GopMyJbl CTPOCHHS | pabOThI, TOKA3BIBACT YCBOCHHUE HabJt0IeHne 3a

3JIEKTPOHHBIX 000JI0YEK aTOMOB; OCHOBHBIX IIOHSTHH, UCHIOJB3YEMBIX B | XOJIOM BBIIIOJHEHHUS
— MPOTHO3UPOBATh XUMHYECKUE | paboTe, 6€30MUO0YHO U B TIOJIHOM MPAKTUIECKON

CBOHCTBA JJIEMEHTOB, HCXO/IS U3 UX | oObeme BBINOJIHSCT 3a/JaHHe. paboThI

TMONOKEHUs B TIEPHOTMIECKOH | Openka «d» - «XOPOLION»

CUCTEME U 3IEKTPOHHOTO

OOyuaronmiics AEMOHCTPUPYET
3HAHHS Y4eOHOTr0 MaTepHaia 1o TeMe
NPaKTUYECKON paboThI, IOMyCcKast
HE3HAYUTEbHBIC HETOYHOCTH MTPH
BBITTOJTHCHUH 33JJaHUS TIPH
NPaBUIILHOM BBIOOpE alNroputMa
pELICHUS 3alaHHsI.

CTpOEHUS,

— COCTaBIIATh XUMHUYECKHUE (HOPMYIIBI
COCIMHEHU B COOTBETCTBHUU CO
CTEIIEHBIO OKUCIICHHS XUMHYICCKHX
DJIEMEHTOB;

— COCTaBJISAITb YPaBHEHHUsI PEaKLU
MOHHOTO OOMEHa B MOJIEKYJISIPHOM

¥ HOHHOM BHJIE; Onenka «3» - «yA0BIETBOPUTEIBHO»
— pelIaTh 3aa49H Ha PACTBOPBL BBICTABJISICTCS, €CITM O0yJarOIIHIICS B
— YpaBHUBATh OKHUCIIUTENbHO— | IEJIOM OCBOUTI MaTE€prall

BOCCTAHOBUTEJIbHBIEC peakuuu | PaKTHYECKOH paboTEI, IOy CKaeT

MOHHO-3JIEKTPOHHBIM METOIOM; OIUOKY MPH BBHITTOJTHCHUH 3aaHUS,

— COCTaBJIATh YPaBHEHHUS THUAPOJU3a | BEIOOP aNrOpuTMa BHITIOITHEHUS
colielf, OomnpeNenaTh KHCIOTHOCTb | 3aJaHHs BO3MOKEH ITPU HABOIALINX
CpCabI, BOIPOCAx MpenoaaBaTess.

— COCTaBJIATH Ha3BaAHUA COC,Z[HHeHI/Iﬁ OHCHKa «Qy -

110 CHCTCMATHYCCKON | «Hey10BIICTBOPUTEILHO
HOMCHKJIATYPC, BBICTaBJIAETCA 00yUaIOIEeMycs, ECITH
— COCTaBIIATH CXCMBI PCAKIMH, | oy pmeeT cyrmecTBeHHBIE MPOGENHI B
XapakTepu " BOICTBa
PaKTICPUSYIOLIHE CBOHC 3HAHUSX OCHOBHOTO Y4eOHOTO
OpPTraHUYECKUX COCTUHCHUH; .
MaTepHalia MpaKTHIECKOH padoThI,

— OOBSICHATH  B3aUMHOE  BIIHSIHHE

ATOMOB JIOMYCKAeT ONMIMOKY TIPU BBHITTOJTHCHUN
' 3aJ]aHKsl, HETPABUILHO BBIOUpAET
AITOPUTM IEUCTBUM.
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