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Pa6ouast mporpamma yue6HOro peamera OVYII. 10 Xumus pazpaborana Ha OCHOBE deepaIbHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa CPpeAHEro oobmiero oopazosanus - ganee PI'OC COO,
YTBEPKICHHOTO TIpHKa3oM MuHHCTEpcTBa oOpazoBanus U Hayku PD ot 17 mas 2012 r. N 413 (¢ u3m.
[TpukazoB Muno6puayku P® ot 29.12.2014 N 1645, ot 31.12.2015 N 1578, ot 29.06.2017 N 613,
Mumnrnpocgemerus: PO ot 24.09.2020 N 519, ot 11.12.2020 N 712, ot 12.08.2022 N 732, o1 27.12.2023
N 1028), Ha ocHOBe denepanbHoit 006pa3zoBaTenbHOM mporpammbl COO (ITpuka3 Ne371 ot 18.05.2023r.),
C Y4YeTOM MpHUMepHOU paboueil mporpamMmbl 0OO0IIE00pa30BaATEIbHON JUCHMILIUHBL «XUMHSI» Ui
npo(ecCHOHANIBHBIX 00pa30BaTEeNbHBIX OpraHu3anuii — omoOpennort ®I'BOY IO UPIIO u
pexomenoBanHoi st Becex YITIC (ITpotokon Ne6/2025 ot «18» ampens 2025 roga) nist npodeccuu
cpeanero  mpodeccuonanbHoro  obpazoBanus  23.01.11 Culecapb-3/1eKTPUK 10  PEMOHTY
3JIEKTPOOOOPYIOBAHUSA MOJABUKHOTO COCTaBa (3JIEKTPOBO30B, JJIEKTPOIOE310B), BXOJAIICH B
YKpynHeHHyto rpymmy npodeccuit/cnennansaocreit 23.00.00 TEXHHUKA u TEXHOJIOI'UA
HA3ZEMHOI'O TPAHCIIOPTA.

Pa3paGoTumk:
besnocoa Mapuna IOpreBna, npenogaBarens xumuun ['BIIOY HNO «3umuHCcKmit
KEJIE3HOJOPOKHBIM TEXHUKYM»

CornacoBano:
PykoBOUTEIE METONHYECKON KOMHCCHH IIpernoaaBaree
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1. MACIIOPT PABOYEM MPOT'PAMMBI YYEBHOT'O ITPEJIMETA
OVIIL.10 Xumus
1.1. ObaacTs npuMeHeHus1 pado4eil MPOrpaMMbl

PabGouast mnporpamma oOmieobpazoBarenbHoro ydebHoro mpeamera OVYILI0  Xumus
npeHa3HaueHa Uil U3YYEeHUsI XMMUU B MPOopEeCCHOHANBHBIX 00pa3zoBarenbHbIX opranuzanusx CIIO,
peanu3yromux o0pa3oBaTeIbHyI0 MPOrpaMMy CpeIHEro ooiero oopa3oBaHus B Ipelieiax OCBOCHHS
OCHOBHOH npodeccnonanbHoil oopazoBarenbHoil mporpammbl CITO (OITOIT CIIO) Ha 6a3e 0CHOBHOTO
oOuiero oOpa3oBaHHs MpPHU MOATOTOBKE KBATU(UIMPOBAHHBIX PabOUYUX, CIYXKAIIUX IO MPOodeccHu
23.01.11 Cuecapb-3JIEKTPUK MO0 PEMOHTY 3JIEKTPOOOOPYI0BAHUA MOABHMKHOIO COCTaBa
(3J1eKTPOBO30B, 3JIEKTPOINOE3/10B), BXOAAIICH B YKPYIMHEHHYIO TPYII Mpodeccuil/crennanibHOCTeR
23.00.00 TEXHUKA u TEXHOJIOI'USI HASEMHOI'O TPAHCITIOPTA.
1.2. Mecto mnpeaMera B CTPYKType OCHOBHOI mnpodeccHoHAIbHOI 00pa3oBaTeIbHOM
nporpammbl: npeaMer OVYIL10 Xumus Bxoaut B 0O0mieoOpa3oBarelbHbIe y4eOHBIE NMPEAMETHl U
sBisieTcs o0s3arenbHor yacThio OIT CITO mo nmpodeccuu 23.01.11 Ciecapb-3JIeKTPUK MO PEMOHTY
3J1eKTPO0OOPY/10BAHHSA IOABUKHOI0 COCTABA (3JIEKTPOBO30B, 3JIEKTPOII0E3/10B).
1.3. Ilesu npeamMera — TpedGOBaHHS K pPe3yJbTaTaM OCBOEHHUS NpeaMeTa:

Copepxanne nporpammbl obmieoopasoBarensHoro npeamera OYIL10 XuMus HampaBieHO Ha
JTOCTHKEHHUE CIEAYIOUIUX [ENIei:

. dbopMHUpPOBaHHE CHUCTEMbl XUMHUYECKMX 3HAHUW KaK BaKHEHIIEH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOM JeXaT KIIOYEBbIE MOHSITHS,
(dyHIaMEeHTaIbHBIE 3aKOHBI W TEOPUM XUMHH, OCBOCHHE $3bIKa HAayKH, YCBOGHHE W TIOHHMMAaHUE
CYIIHOCTU JOCTYMHBIX 000OIIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHEH uX
Pa3BUTHS U CTAHOBJICHUS;

. dbopMupOBaHUE U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAaX MO3HAHMS BELIECTB U
XUMHYECKHX PEaKIuii, HEOOXOIUMBIX Il IPUOOPETEHHSI yMEHU OPUEHTHPOBATHCS B MUPE BEIIECTB
XUMHUYECKHX SBJICHH, UMEIOLIUX MECTO B MPHUPO/IC, B IPAKTHUECKOMN U MOBCEAHEBHOMN KU3HU;

. pa3BUTHE YMEHUH U CHOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSICHEHHEM XHUMHYECKOTO SKCIIEPUMEHTa, COONIOJEHUEM TMpaBHJl OE30MacHOTO OOpalIeHust ¢
BEIIIECTBAMH.

3amauu peameTa:

1) chopmupoBaTh MOHUMAHHE 3AKOHOMEPHOCTEH MPOTEKAHHS XMMHUYECKUX MPOIECCOB H SIBJICHHIA
B OKpYXKarOIIEH cpelle, a TakKe HX CBA3b C IEJIOCTHOM HAyYHOM KapTUHOM MHpa W JIPYTrUMU
€CTECTBEHHBIMU HayKaMH,

2) pa3BHUTh YMEHHS COCTABIATH (POPMYJIIBI HEOPraHMYESCKUX M OPraHUUECKHUX BEIECTB, YPaBHEHHUS
XUMHYECKUX peaklHid, OOBICHATH HUX CMBICI, HHTEPIPETUPOBATH PE3YJIbTaThl XUMHUYECKUX
HKCTIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM HPOBEACHHS MPOCTEUININX XHUMHUYECKHX OKCIEPHMEHTATbHBIX
UCCJIEIOBAaHUM C COOJIIO/IEHHEM IpaBuil 0€30I1acHOro OOpalleHHsl ¢ BELIeCTBAaMHM M J1a0OpaTOPHBIM
00opyaOBaHUEM;

4) pa3BUTh yMEHHS HAXOJWTh, AHAIU3UPOBATH M HCIOJB30BaTh HH(OPMAIUIO XUMHUYECKOTO
XapakTepa U3 pa3InyHbIX WH()OPMAIMOHHBIX UCTOYHHKOB, BKJIIOYAsl YYEOHYIO JUTEpaTypy, HayuHbIE
nyOJIMKAaUU 1 MHTEPHET-PECYPCHI;

5) cdopmupoBaTh YMEHHS MPOTHO3HPOBATH IOCIEACTBHS CBOCH AEATENBHOCTH M XUMHYECKUX
NPUPOHBIX, OBITOBBIX M TPOW3BOJCTBEHHBIX MPOIECCOB, YUHUTHIBAs BO3MOXHBIE DKOJOTHUECKUE U
COLlMAJIbHBIE BO3/ICHCTBHUS;

6) chopmHpOBaTH MOHUMAHNE 3HAYUMOCTH JIOCTHIKEHHH XUMHUYECKOW HAYKH U TEXHOJIOTHH UIs
Pa3sBUTHS COLIMAIBHON U MPOU3BOJICTBEHHOH Cep ¢ yMEHUEM MPUBOIUTH IPUMEPHI UX PUMEHEHUS B
pa3INyYHbIX chepax KU3HHU.

[Inanupyemble pe3ysbTaThl OCBOEHMs oOmeoOpa3zoBarenbHoro mnpeamera OVIL10 Xumus B
cootBercTBUU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO, dopmupoBaHue U pa3BUTHE OOLIUX
KOMIIETEHIIHM:



Koa n
HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIIU M

IInanupyemMble pe3yJbTaThl 0CBOECHHS NpeaMeTa

Oo6mmuel

IpeameTHbie?

OK 01. Beibupatp
CIOCOOBI PEIICHUs
3ama4
npodeccnoHaTbEHOM
JEATEILHOCTH
MPUMEHUTEIBHO K
pa3IuYHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yJbTAThI
JAOJIKHBI OTPAXKATh B YACTH:
TPY/JA0BOr0 BOCIIUTAHUSA:

— TOTOBHOCTbH K TPY.Y,
OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0II00UE;

— TOTOBHOCTb K aKTUBHOM
JIeATETbHOCTH
TEXHOJIOTUYECKOUN U
COLUAIBHOMN
HaIpaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATD,
IJIAHUPOBATh U
CaMOCTOSITEJIbHO BBITIOJIHSTH
TaKyIo JCSITeIbHOCTD;

— HWHTEpPEC K pa3IuyHbIM
cdepam npodeccrnoHaTBHON
JIeSATeTLHOCTH.

MeTanpeameTHble pe3yJabTaThl
JAOJIKHBI OTPAXKATh:
OBjaieHUe YHHUBEPCAJIbLHBIMH
yuyeOHBIMHU MO3HABATEIbHBIMH
NefiCTBUSAAMU

a) 0a30BbIe JJOTHYECKHE JIeHCTBHS:

—  CaMOCTOSITEJIBHO
dbopMyupoBath 1
aKTyaJIn3UpOBaTh NpodIEMY,
paccMaTpuBath ee
BCECTOPOHHE;

— yCTaHaBJIMBAaTh
CyIIECTBEHHBIN MPU3HAK WU
OCHOBaHWUS /ISl CPDAaBHEHMS,
KJIacCU(UKALUU 1
00001IeHNST;

—  ONpEeNeNsTh 1eTn
NI TeTbHOCTH, 33]1aBaTh
napameTpbl U KPUTEPUH UX
JIOCTHOKCHHS;

—  BBISIBIIATH 3aKOHOMEPHOCTHU U
MPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBICHUSX;

— BHOCHUTb KOPPEKTHBHI B
NI TeTLHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB
IEJISIM, OIICHUBATh PUCKU
MHOCJIENCTBUU IEITEILHOCTH.

0) 0a30BbIe HCCJIEN0BATEIbCKHE

nefcTBUA:

— BIAJCTh HaBBIKAMH Y4eOHO-
HUCCIIEN0BATEIbLCKON U
MIPOEKTHOM JIESITEIbHOCTH,

IIpeaMeTHbIe pe3yJbTATHI J0JIAKHbI
0TPakKaTh:

I1P6 01. chopmMupoBaHHOCTH
MPEJICTABICHUI: O XUMUYECKOMN
COCTABJISIIOLIEN €CTECTBEHHOHAYYHOU
KapTHHBI MUPA, POJIU XUMHH B
MO3HAHUU SIBJICHUH MPUPOJIBL, B
(hOpMHUPOBAHUYN MBIIIICHUS U
KYJbTYpbI JMYHOCTH, €€
(YHKIIMOHATLHON TPAMOTHOCTH,
HEOOXOAUMOM ISl peLIeHHUs
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKU
00OCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

I1P6 02. BnageHue cucteMoi
XUMHAYECKHUX 3HAHUU, KOTOpast
BKJIFOYAET: OCHOBOIIOJIAraromiue
HOHATHS (XUMUYECKHIA JIEMEHT, aToM,
JJIEKTpOHHAs 000JI0UKa aToma, S-, p-,
d-3neKTpOHHBIE OPOHUTAIIA ATOMOB,
MOH, MOJIEKYJIa, BaJICHTHOCTb,
NEKTPOOTPULATENLHOCTD, CTENEHD
OKHCIICHHSI, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM,
YIJIEPOJIHBIN CKEJIET,
(GyHKIHMOHATBHAS TPYTINA, paagnKal,
U30MEPHsL, U30MEPHI, TOMOJIOTUIECKUN
P, TOMOJIOTH, YTIIE€BOIOPOBbI,
KHCIIOPO/I- ¥ a30TCO/IepIKaIIe
COEMHEHUS, OMOJIOTMYECKH aKTHBHBIC
BelecTBa (yIiIeBOIbI, KUPBI, OCIIKN),
MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KpUCTaNInYecKas
peleTKa, THIBl XUMUYECKUX PeaKIIni
(OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE,
9K30-U HJIOTEPMUYECKHE, PEAKIIUU
HMOHHOro 00M€eHa), pacTBop,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHL,
ANEKTPOIIUTHYECKAS TUCCOIHAIINS,
OKHUCJIUTENb, BOCCTAHOBUTEb,
CKOPOCTh XUMHUYECKOW PEaKIINH,
XUMHAYECKOE PAaBHOBECHUE), TEOPUU U
3aKOHBI (TEOPHUsT XUMUIECKOTO
CTPOCHUSI OPTaHUYECKUX BEIIECTB
A.M. Bytneposa, Teopus
ANEKTPOIUTUYECKON TUCCOLMAIN,
nepuoanydeckuit 3akox [1.1.
MeHieneeBa, 3aKOH COXPaHEHHUS
MaccChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3bIK XUMUH,




HaBBIKAMH Pa3pelICHUs
npobiuewm;

BBISIBJIATH IPUYUHHO-
CJIEJICTBEHHBIE CBA3H U
aKTyaJu3upOBaTh 3a/1auy,
BBIIBUTaTh TUIIOTE3Y €€
peleHus, HaXOAUTh
apryMeHTbl JUIs
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh
napameTpbl U KpUTEpUU
peleHus;

AHAJIM3UPOBATD IMOJIYUYCHHBIC

B XOJI€ PELLICHUS 3a1a4u
pe3yJIbTaThl, KPUTUYECKHU
OLICHHUBATh UX
JIOCTOBEPHOCTD,

IIPOTHO3UPOBATh U3MEHEHUE

B HOBBIX YCJIOBUAX;

YMETb NIEPCHOCUTL 3HAHHA B

IIO3HABATEIILHYIO U
IIPAKTHUYECKYIO 00JaCTH
KU3HECACATCIIBHOCTH.

(hakToNOrNUecKue CBEACHUS O
CBOMCTBAX, COCTaBe, MOJIYyUYECHUU U
0€3011aCHOM HCIOJIb30BaHUU
BOKHEUILIMX HEOPTraHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOUN JAEATEIbHOCTH
YeJI0BEKA;

I1P6 03. chopMUPOBAaHHOCTH YMECHHIMA
BBISIBJIATH XapaKTEepPHbIC MPU3HAKU U
B3aUMOCBS3b U3YUEHHBIX MTOHSATUH,
MIPUMEHATHh COOTBETCTBYIOIKE
MOHSATHUS MPU OMHCAHUU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB U UX
MpEBpAICHU; BBISIBIISTH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C MMOHATUAMH U
MPEeACTABICHUSIMU APYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
I1P6 04. chopMUPOBAHHOCTH YMCHHMA
UCITI0JIb30BaTh HAUMEHOBAHUS
XUMUYECKUX COCTMHEHUI
MEXIyHapOIHOI'O COI03a
TEOPETHYECKOU U MPUKIIAJHON XUMHH
Y TPUBUAIBHBIC HA3BAaHUS BAXKHEUIIINX
BELIECTB (ITHJIEH, alleTUJIEH,
rimneput, Gexon, Gopmanbaerua,
YKCyCHasl KUCJIOTA, TJIUIKH, yTapHbII
ras, yrJIeKHCIIbIiA a3, aMMHUaK,
raiieHasi U3BeCTb, HETalleHas U3BECTb,
MUTHEBAs COJIA U IPYTHX), COCTABIIATD
(hopMyJTBI HEOPTAaHUICCKUX U
OpPraHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PEAKIUN, OOBICHATH UX
CMBICIT; IOATBEPK/IaTh XapaKTEepPHBIC
XMMHYECKHE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU
Y 3aMHUCSIMHU YPaBHEHUN XUMHUECKUX
peakuuii;

IIP6 05. cpopMupoBaHHOCTH YMEHHI
yCTaHABIUBATh NMPUHAIJICKHOCTh
M3YUYEHHBIX HEOPTaHUUECKHUX U
OpPTraHUYECKUX BEIIECTB K
olpezieNIeHHbIM KJlaccaM U rpynnam
COECIMHEHMH, XapaKTepU30BaTh UX
COCTaB ¥ Ba)KHEHIIINE CBOICTBA;
OTIPENIETISATh BUJIBI XUMHUYECKUX CBSI3EH
(koBaneHTHAas1, MOHHAS,
MeTain4yecKasi, BOJOPOIHAs ), TUIIbI
KPUCTAIJINYECKUX PEIIETOK BEIIECTB;
KJIACCU(PUITUPOBATH XUMHUECKHIE
peaKkIuy;

IIP6 07. chopMupoBaHHOCTH YMEHHI
MPOBOJIUTH PACUYETHI IO XUMHYECKUM
(dbopMynaM U ypaBHEHUSIM
XUMHYECKHUX PEAKIUN C
HCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYWH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOU




CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA; UCIIOIb30BAThH
CHCTEMHBIC XUMHUECKUE 3HAHUS JJIS
MIPUHATHUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHUEM.

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE
CpezacTBa MOUCKa,
aHaIM3a u
WHTEPIPETAIINH
uHbOpMaUU U
nH(OpPMAIIMOHHBIC
TEXHOJIOTHH IS
BBITIOJTHEHUS 3a/1a4
npodeccnoHaTbHOM
JeSTEIbHOCTH

JINYHOCTHBIE Pe3yJbTAThI
JAOJIKHBI OTPAXKATh B YACTH:
LeHHOCTH HAYYHOI'0 NO3HAHHUS:

— c(OpPMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U
0OLIECTBEHHOMN IIPAKTUKH,
OCHOBaHHOT'O Ha JUaJIore
KYJbTYp, CIIOCOOCTBYIOIIIETO
OCO3HAHHIO CBOEr0 MECTa B
MOJIUKYJIbTYPHOM MHPE;

— COBEpILEHCTBOBAaHUE
SI3bIKOBOM M YU TATEIBCKOU
KyJbTYpPBbI KaK CpeACTBa
B3aUMOJICVCTBUS MEXKITY
JIIOJIbMU U IT03HAHUS MUpA.

MertanpeameTHble pe3yJibTaThl
JAOJIKHBI OTPAKATH:
OsgiaieHHe YHHBepPCAJIbHBIMHU
Y4eOHbIMH II03HABATEIbHBIMH
AeCTBUAMMU:

B) padoTa ¢ nunopmaumeii:

— BJIaJI€Th HaBBIKAMU
MOJTy4yeHus: UHPOpMaIuu U3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO
OCYIIECTBIISATh IOUCK,
aHaJIN3, CUCTEMATU3aLUI0 U
UHTEpIIpETAINIO
nH(pOpMaIUK pa3TuIHBIX
BUJIOB U (hopM
IpeJICTaBICHMUS;

— CO3/1aBaTh TEKCTHI B
pa3ianuHbIX (popMarax ¢
y4€TOM Ha3HaueHUs
nH(popMaIuu 1 1eIeBOM
ayJIuTOpUH, BBIOUpas
ONTUMAJIBHYIO POpMY
MIpe/ICTaBICHUS U
BU3YaJIN3aliy;

— OLIEHUBATH JOCTOBEPHOCTb,
JETUTUMHOCTHh HH(POPMAIIHH,
€€ COOTBETCTBHE MIPABOBBIM U
MOpaIbHO-ITHUYECKUM
HOpMawm;

— BIJIaJI€Th HaBBIKAMU
pacro3HaBaHMsI U 3aLUTHI
uH(popMaluuy,
nHGOpMaLOHHON

IIpeameTHbIe pe3yabTaThl U
AOJKHBI OTPAkKATh:

IIP06 06. BiageHNE OCHOBHBIMU
METOZaM{ HAyYHOTO TTO3HAHHS
BEIIECTB M XUMHUYECKHUX SBICHUIN
(mabmroneHue, U3MEepeHNe,
HKCHEPUMEHT, MOJICTUPOBAHHE);
I1P6 07. chopMUPOBAaHHOCTH YMECHHIA
MIPOBOJIUTH PACUETHI 10 XUMHUECKUM
(dhopMyiaM U ypaBHEHUSIM
XUMUYECKUX PEAKLUN C
UCTIOJIb30BaHUEM (DU3UYECKHIX
BEJIMYHH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHON
CTOpPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEIIECTBA; UCIIOIH30BAThH
CHCTEMHBIC XUMHUECKUE 3HAHUS IS
NPUHATHS PEIICHIH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C
BEIIECTBAMH U MX IIPUMEHEHUEM;
I1P6 08. chopMUPOBAaHHOCTH YMCHHIMA
IUTaHUPOBATh U BBITIOJIHSATH
XUMHAYECKHH SKCIIEPUMEHT
(TIpeBpaIIeHus: OpraHuIecKuX
BEIIIECTB MPU HarpeBaHUH, MOTyYCHHE
STWJICHA U U3YUYEHHUE €Tr0 CBOMCTB,
KayeCTBEHHBIC PEaKIMu Ha
QIIbJIETUIBI, KpaXMaJl, YKCYCHYIO
KHCJIOTY; JIeHaTyparus OeIKOB Ipu
HarpeBaHWH, [IBETHBIC PEAKIIUU
0EJIKOB; MMPOBOJANTH PEAKIIUU HOHHOTO
oOMeHa, OnpenesTh Cpeay BOJHBIX
pacTBOpOB, KAUECTBEHHBIE PEAKIINN Ha
cynbdar-, KapOoHAT- U XJIOPHU-
AQHMOHBI, HA KATHOH aMMOHWSI; PEIIaTh
SKCIIEPUMEHTAIBHBIE 33]1aUH 110
temaM "Metaisl" u "Hemeranist") B
COOTBETCTBUH C IPABUIAMU TEXHUKU
0€30MMacHOCTH MPH OOpaIIEHUH C
BElIECTBAaMH U JaOOPaTOPHBIM
000py1I0BaHUEM; TIPECTABISATh
pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHIA COOTBETCTBYOIINX
peaxiuii 1 GOpMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3THX Pe3yJIbTaTOB;

I1P6 09. chopMUpOBaHHOCTH YMEHUS
aHATM3UPOBATh XUMHYECKYIO
nH(pOopMaIHIO, MOJTy4aeMyto U3
pa3HBIX HCTOYHHUKOB (CPENICTB




0€30MaCHOCTH JINYHOCTH.

MaccoBOM nH(pOpMaINHU, CETh
Wurepuer u apyrue).

OK 04. O¢dpexruBHO

B3aWMOJIEVICTBOBATh U

JIMYHOCTHBIE pe3yJbTaThbl
AOJIKHBI OTPaKaTh B YaCTHU:

Hpe}IMeTHBIe pe3yJabTaThl U
AOJIZKHBI OTPaKaTh:

pabotats B rPaKIaAHCKOI0 BOCIIMTAHUSA: I1P6 08. chopMHpOBaHHOCTH YMEHHI
KOJUIEKTHUBE U — TOTOBHOCTb BECTH IJIAHUPOBATh U BHIIOJIHATh
KOMaH/Ie COBMECTHYIO JIESTEJIBHOCTD B | XMMMUYECKUN IKCIIEPUMEHT
MHTEpEcax rpaKIaHCKOro (mpeBpallleHus: OpraHUYECKUX
o01iecTBa; BELIECTB [IPU HAarpeBaHUHU, [10JIy4EHHE
— YMEHHUE B3aUMOJEHUCTBOBATh | 3TUJIEHA U U3YUYEHUE €r0 CBOWCTB,
C COLMAIbHBIMU KaueCTBEHHbIE PEAKIIMH Ha
MHCTUTYTaMH B aJbJIErU b, Kpaxmall, YKCYCHYIO
COOTBETCTBUU C UX KHCJIOTY; A€HaTypalus OEJIKOB IpU
(GYHKUMSMU ¥ HA3HAYEHUEM. | HarpeBaHWU, LIBETHBIC PEAKLIUU
MertanpeameTHble pe3yJibTaThl 0€eJIKOB; TPOBOAUTH PEaKIUU HOHHOTO
JAOJIKHBI OTPAKATH: oOMeHa, OIpeesITh Cpeay BOJAHbIX
OsgiaieHHe YHHBepPCAJIbHBIMU pacTBOpOB, KAUECTBEHHBIE PEAKIIUU HA
KOMMYHUKAaTHBHBIMU cynbdar-, KapOoHAT- ¥ XJIOPU-
el CTBUAMM: AQHUOHBI, Ha KATUOH aMMOHUS; pelIaTh
0) coBMecTHasi 1eiTeJIbHOCTD. 9KCIIEPUMEHTAJIbHBIE 33]1a4H 110
— IIOHUMAaTh U UCIOJIb30BaTh temaM "Metaibl" u "Hemeramisl") B
[IPEUMYIIECTBA KOMAaHIHOW U | COOTBETCTBUU C IIPaBUIAMH TEXHUKHU
MHAUBUAYAIbHON pabOThI; 0€30MaCHOCTH IIPU OOPAIICHUH C
— TNPUHUMATh LENIU BEIIECTBAMHU U J1a0OPaTOPHBIM
COBMECTHOM JEATENBHOCTH, 000pyI0BaHUEM; IPEJICTABIIST
OpraHU30BBIBATH U pe3yNbTaThl XUMUYECKOTO
KOOPJMHHUPOBATh 1EUCTBUS SKCIEPUMEHTa B (hOpMeE 3arncu
0 €€ JOCTH)KEHHUIO: YpaBHEHU COOTBETCTBYIOIINX
COCTaBJIATH IUIaH AEUCTBUM, | peakiuil u GopMyIHpoBaTh BHIBOIbI
pacnpeaensiTh POy ¢ yUeTOM | Ha OCHOBE 3THUX PE3yJIbTATOB.
MHEHHUH YYaCTHUKOB
00CyXJ1aTh pe3yibTaThbl
COBMECTHOM paboThI.
OsiaieHHe YHUBepPCAJIbLHBIMHU
PeryJisiTUBHBIMM 1€ CTBUSIMU:
) NPUHATHE ce0s1 M APYrux
Jojei:
— TPUHUMATh MOTHUBBI U
apryMeHTHI IpyTUX J0Jei
IIPU aHAJIM3€E Pe3yIbTaTOB
JIeSITEIIbHOCTH;
— TpU3HaBaTh CBOE MPaBO U
MpaBo JIPYTHUX JHOACH Ha
OIINOKH,
— pa3BHBaATh CIOCOOHOCTH
MOHUMATh MUP C MO3ULIUU
JIPYroro 4eyioBekKa.
OK 07. JIn4HOCTHBIE Pe3yJIbTAThI IIpeaMeTHBIE pe3yabTaThl U
CopeiicTBOBaTh JAOJIKHBI OTPA’KATH B YACTH: HOJIKHBI OTPAKATH:
COXPAaHEHUIO JKOJIOTHYECKOr0 BOCIIMTAHUA: I1P6 01. chopmMupoBaHHOCTH
OKPYKaloIle Cpebl, — c(hopMUPOBAHHOCTH MPEJICTABICHUN: O XUMUYECKOMN
pecypcocOepexeHuIo, HKOJIOTMYECKOM KYJIBTYPHI, COCTaBJISIOLIEH ecTeCTBEHHOHAYYHON

MIPUMEHSTH 3HaHUSI 00
W3MEHEHHH KJIMMaTa,

IIOHUMAaHUEC BIIUSIHUA
COHMAJIbHO-OKOHOMMWYCCKUX

KapTHHBI MUpPa, POJIM XUMUH B
MTO3HAHMH SIBJICHUI PUPOJIBI, B

8




TIPUHIUITBL
OepexKIMBOTO
IIPOU3BOJICTBA,
3¢pPEeKTUBHO
JIEHCTBOBATH B
YpE3BBIYANHBIX
CUTYyaIHAX

IIPOLIECCOB HA COCTOSTHUE
IIPUPOJHON U COLUATIbHOU
CpeJibl, OCO3HAHUE
r7100aIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

— IUIAHUPOBAHHUE U
OCYILIECTBJICHUE JICVCTBUI B
OKpYXaIoIleH cpesie Ha
OCHOBE 3HaHHs LICJIEH
YCTOMYHMBOI'O Pa3BUTHUSA
4eJI0BEUECTBA;

— aKTUBHOE HEIIPUSITHE
JIEHCTBUM, IPUHOCSIINX BPEL
OKpYXaIoIIeH Cpeac;

— YMEHHUE IPOrHO3UpOBATh
HeOJIaronpusITHbIE
HKOJIOTMUYECKUE TIOCTIEICTBUS
IpeIPUHUMAEMBbIX
JIEHCTBUM, IPEJOTBPALLATH
ux.

MertanpeameTHble pe3yJibTaThbl

JAOJIKHBI OTPAKATH:

OsgiaieHHe YHHBepPCAJIbHBIMHU

Y4eOHbIMH MI03HABATEIbHBIMH

AeCTBUAMMU:

B) padoTa ¢ nunopmaumeii:

— HCHOJb30BaTh CPEACTBA
MH(OPMALIMOHHBIX U
KOMMYHMKAI[MOHHBIX
TEXHOJIOTHI B PEILICHUN
KOIHUTHUBHBIX,
KOMMYHHMKATHUBHBIX U
OpraHM3aI[MOHHBIX 33/]a4 C
coOoieHreM TpedoBaHU M
SPrOHOMUKHU, TEXHUKU
0e30IaCHOCTH, TUTHEHEI,
pecypcocOepekeHusl,
MIPABOBBIX U ATHYECKHUX
HOpPM, HOPM
MH(OpMaLOHHON
0€30MMacHOCTH.

(OpMUPOBAaHUY MBILIUICHUS 1
KYJIbTYPbI IHYHOCTH, €€
(YHKIIMOHATIBHON TPaMOTHOCTH,
HEOOXOAUMOM IS pelIeHus
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKU
00OCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0pOBBIO U IPUPOIHOIL Cpee;

I1P6 10. chopmMupoBaHHOCTH YMEHHIA
cOOJII0IaTh MPaBHJIIa SKOJIIOTUIECKU
11eJ1ec000pa3HOro MOBEACHHS B OBITY
U TPYJIOBOM JIEATEILHOCTH B LIEJAX
COXpaHEHHUS CBOETO 3/J0POBbS U
OKpYKaroIel IPUPOIHON CPEbI;
YUUTBIBATh OACHOCTH BO3ACUCTBUS
Ha JKUBBIE OPTaHU3MBI OTIPEICTICHHBIX
BEIIECTB, IOHMUMAsl CMBICIT ITOKa3aTels
MPEIEIbHON IOy CTUMON
KOHIICHTPALIUH.

1.4. Konn4ecTBO 4acoB Ha 0CBOCHHME IIPOrPAMMBI NIpeIMeTa:

MaKCHUMaJbHON y4eOHOW Harpy3ku oOydaromierocst 72 gaca, B TOM YHCIIE:
00s13aTeNIbHOM ay TUTOPHOM yueOHOIl Harpy3Kku oOydJaromerocs 72 Jaca.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA
OVIIL.10 Xumus
2.1. O0beM yueOHOro npeaMera ¥ BUABI Y4eOHOI JesiTeIbHOCTH AJ1s1 pogdeccun:

Bup yueOHoii 1esiTe IbHOCTH Oovem
Yacoe

O0bem 00pa3oBaTeIbHON NPOrPaAMMBI 72
O0bem padoThI 00y4a0IIErocsi BO B3aUMOIECHCTBHM € NpenoaaBareaeM 12
B ToM uucne:
Jlexuuii, ypoKoB 42
MPAKTHYCCKUX 3aHATUI 22
71a00PATOPHBIX 3AHITHIA 8
B mom yucne npogeccuonanvro-opueHmuposanHoe cooepicanue
Jlexuwmii, ypoKoB 4
MPAKTUYECKUX 3aHITUI 2

IIpomesicymounas ammecmayus 6 popme ouggepenyuposannozo 3awema
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2.1. TEMATUYECKHUM IUIAH U COJEP)KAHUE YUYEBHOI'O IIPEJIMETA

OVIL10 Xumus
23.01.11 Caecapb-3J1eKTPHK N0 PEMOHTY 3J1eKTPO00OpPY/10BAHMA MOJABHKHOI0 COCTaBa (3J1eKTPOB0O30B, 3JIEKTPOI0€e3/10B)
Ne | HaumenoBa Tema y4eOHOro 3aHSTUS U COAEPKAHNE Y1eOHOIr0 MaTepuasa, JJadopaTopHble U MPAKTHYECKHE Oobem |[Popmupyem Yposennb
n\n | Hue 3aHSATHS, CAMOCTOSAITEIbHAsI padoTa CTYAeHTOB (npu HaIUYUL) 4yacoB [ple OCBOEHMA
pa3zeioB U KOMIIeTeHLIH
TEM U
1 2 3 4 5 6
Oprannveckasi Xumust
Pa3pnen 1. Teoperuyeckne 0OCHOBbI OPraHU4eCKON XMMHHU
1,2 | Teme 1.1 Knaccuduxanus, crpoeHre 1 HOMEHKJIATYPAa OPraHM4ecKHX BellecTB. 2 OKO1 2
Copepxanue yueOHOro MaTepyuaia
[Ipenmer opraHMyecKol XUMHH: €€ BO3HHKHOBEHHE, Pa3BUTHEC W 3HAUYCHHE B IOJIYYECHHH HOBBIX BEILECTB U
MatepuanoB. Teopust cTpoeHHs] opraHudyeckux coeauHeHuit A.M. bytinepoBa, €€ OCHOBHBIE IIOJIOKEHHUS.
CprKTyprIC q)OpMyJII)I OpraHn4eCKux BCHICCTB. FOMOJ'IOFI/ISI, HN30MCpUs. XuMHuueckasi CBSI3b B OpTraHUYCCKUX
COCIMHEHMSX: KPaTHbIE CBA3HU, O- U T-CBS3U.
[IpencraBaenne o Kinaccu(pUKauy OpPraHMYECKUX BemlecTB. HoMeHKiaTypa OpraHHYeCKHMX COEIMHEHUH
(CI/ICTeMaTI/I‘IeCKaSI) " TPUBUAJIbHBIC HA3BAHUA BaKHEHUIITUX HpeJICTaBI/ITeHCP'I KJIaCCOB OPraHUYCCKUX BECUICCTB
3,4 IMpakTnyeckoe 3ansaTueNel «HomeHKIaTypa OpraHu4ecKuX BelecTB. 2 3

Conepxxanne y4eOHOTO MaTepuaa

O3HakoMJIeHHE ¢ 0o0pa3lamMi OpPraHWYeCKHX BEIIeCTB W MaTepHajaMH Ha MX OCHOBE, MOJEIHUPOBAaHUE MOJIEKYJI
OpraHUYECKUX BEIIECTB, HAONIOJCHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHHYECKHX
BEIIECTB IPH HarpeBaHuM (IUIaBlieHWe, oOyriuBaHue U TopeHne). CoCTaBlIeHWE TIONHBIX W COKPAIICHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTICIBHBIX KIIACCOB, UCIOJB3Ys UX HA3BAHUS 110 CHCTEMATHYECKOH 1
TPUBUAILHOW HOMEHKJIAType (3THJICH, alleTWIIeH, MniepuH, Genon, GopManbaerun, ykcycHas KACIIOTa, TIHIUH).
IPacueTs! mpocTeiiei GopMyIIbl OpraHUIECKONW MOJIEKYJIbI, HCXOS U3 DJIEMEHTHOT0 cocTaBa (B %)

Pazpen 2. YraeBogopoast

11




5, 6,7,

Teme 2.1

YrieBoaopoabl M UX MPUPOIHbIE HCTOYHUKH.
Conepxanne yueOHOro MaTepraia

[penenvHple YIIIEBOJOPOABI (AJKaHBI): COCTAaB W CTPOCHHE, TOMOJOTHYECKHH psj. MeTaH W 3TaH: COCTaB,
cTpocHue, GU3NICCKUE U XUMUYECKIE CBOMCTBA (PeaKIny 3aMeIICHUs U TOPEHUS ), TIOJYyUYCHHE U TIPUMEHCHHE.
HemnpenenbHble yrieBo1opo bl (AIKCHBI, aJKaHCHBI, AJTKHUHBI).

AJIKEHBI: COCTaB M CTPOCHWE, TOMOJIOTHUECKUH psiji. DTUIIEH M TPOIWICH: COCTaB, CTPOCHUWE, (pu3myeckue u
XUMUYECKHE CBOMCTBA (peakiuy THAPUPOBAHNS, TAIOTCHUPOBAHHMS, THIPATAIIN, OKUCICHHS ¥ TIOJMMEPU3AIIH)
MOJTyYEHUE U TPUMEHEHUE.

Anxagunensl: Oyraguen-1,3 u MetunOyTaauen-1,3, XuMIdeckoe CTpOeHHe, CBOMCTBA (peakius MOJMMEpPU3aIli ),
NpUMEHEHHUe (11 CHHTEe3a PUPOJTHOTO U CHHTETUYECKOTO KaydyKa U Pe3HHBI).

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYCCKUI Psiji. AICTHIICH: COCTaB, XMMHYECKOE CTPOCHHE,
¢u3nuecKkue W XUMHYECKHE CBOWCTBA (pEaklMy THAPUPOBAHHS, TaJOTCHUPOBAHUS, TUApPATALUU TOPEHHS),
MOJYYCHUE U IPUMEHEHHE (MCTOYHUK BRICOKOTEMIIEPATYPHOTO MJIAMEHH JIJIsl CBAPKU M PE3KH METAJIIIOB)

9,10

ApoMaTHYecKue yIiIeBOI0poabl (apeHbl).
Coneprkanne yaeOHOro MaTeprana

beHzon W TOIyoN: cocTaB, CTpoeHHe, (pu3ndeckne M XMMHUYECKHE CBOMCTBA (peakuuy TajJOreHUPOBAHUS U
HUTPOBaHUsI), MOJlydYeHHE W NpUMeHEHHe. TOKCHMYHOCTh apeHOB (BIusHHE OEH307la HAa OpPraHW3M UEJIOBEKa).
I'eHeTHUYECKas CBA3b MEXKIY YIVIEBOJOPOAAMH, IPUHAJIEKAMMMA K Pa3iIudHbIM KiaccaM.lIpupoaHbple MCTOYHUKH
yraesogoponoB. IIpuponHslii ra3 u momytHele HedTsaHble ra3el. HedTh 1 €€ npoucxoxaenue. CriocoOsl nepepaboTky
HEQTH: TEeperoHKa, KPeKUHI (TepMHYECKHW, KaTaluTHdeckuil), mupoiu3. IIpoaykTel mepepaboTku HedTH, WX
MpUMEHEHHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yToJlb B IPOIYKTHI €ro mepepaboTKu

OK 01
OK 02
OK 04

11,12

Teme 2.2

JlabopaTopHoe 3ansitue Nel «CBolicTBa YIJIeBOZOPOAOB».
Conepxanue yueOHOro MaTepyuaa

TpuBuanbHas U MEXIyHapOJHas HOMEHKIATypa, XUMHUYECKHE CBOWCTBA, CIOCOOBI MOMYYECHHUS YTIIEBOJOPOIOB.
[lomy4yeHue sSTwieHa W HU3y4YEHHE €ro CBOMCTB. MonenupoBaHHe MOJEKYJ1 W XHMHUYECKHX MpPEBpalleHuH]
YIIIEBOAOPOIOB (Ha MpUMepe 3TaHa, STUIIEHA, alleTHIICHA U JIP.) U TaJOr€HOIIPON3BOJHBIX

OK 02
OK 04

Pa3nen 3. Kuciiopogoconep:kaiue opranndecKkue coeJuHeHUs!

13,14

Tema 3.1

Cnuptbl. ®eHoI.

Conepxanue yaeOHOTo MaTepHaia

IIpenensHble OHOATOMHBIE CIUPTHI (METAHON W 3TaHOJ): CTPOEHHE, (PHM3WYECKHE U XMUMHYECKHE CBOMCTBA
(peakuny ¢ aKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJOPOaMH, TOPEHHE), TpUMeHeHe. BogopogHbe CBA3M MEXIy
MOJIEKYJIaMU CIIUPTOB. OU3HONOrHYECKOe JEHCTBUE METAaHOJIa U ATAHOJIA Ha OPTaHK3M YeJIOBEKa.

MHoroatoMHble CHUPTHI (STHICHTIUKOIb W TIHWIEPUH): CTPOSHHUE, (U3WYSCKHE W XUMUYECKHE CBOWCTBa
(B3auMOnEHCTBHE CO MIETOYHBIMA MeETaJUIaMH, Ka4deCTBEHHas peakius Ha MHOTOATOMHBIE CITHUPTHI).
Du3NoI0THYecKoe NSUCTBUE HA OpraHu3M denoBeka. [I[puMeHeHue rnuiepruHa U STUICHTITUKOIS.

®eHon. CrtpoeHHMe MOJCKYJbl, (PH3MUECKHE W XUMHUYSCKHE CBOHCTBa (eHona. TOKCHYHOCTH (heHona, ero

bu3nonornyeckoe JeHCTBIE Ha OpraHn3M uenoBeka. [Ipumenenue ¢peHona

OK 01
OK 07

[HN
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15, 16,
17,
18

Tema 3.2

Aabaernnapl. Kapoonosbie knciotbl. Ciio:kHbIe 3QUPHI.
Conepxanne yueOHOT0 MaTepuaa

XUMHAYECKHE CBOWCTBA (peakiMyd OKUCICHHS W BOCCTAHOBJICHHWS, KAYCCTBCHHBIC PEAKIMHU), IONYYCHUE WU
MPUMEHCHUE,
OOHOOCHOBHBIE TIpe/IebHBIE KAPOOHOBBIE KUCIOTH (MypaBbHUHAS U YKCYCHAsI KUCIIOTHI): CTPOCHUE, (PM3NUECKUE U
XUMHYECKHUE CBOWCTBA (OOIIME CBOWCTBA KHUCIOT, pEaKius JTepUPUKAIUU), TOJyYeHHE W TPUMCHCHHE.
CreapuHoBasi ¥ OJICMHOBAsI KHCJIOTHI KaK MPEJCTABUTEH BBICIINX KapOOHOBBIX KHCIOT. MblUTa KaK COJM BBICIIHX|
KapOOHOBBIX KHCJIOT, MX MOIOIIEE ICHCTBUE.

Crnoxxubie 3(UPBI KaK MPOU3BOAHBIC KAPOOHOBBIX KUCIOT. ['MaApon3 cioxkHbIX 3¢upoB. XKupel. ['uaponus Kupos.
ITpumeHeHue xupoB. buosiorndeckas posb KUPOB

OK 01
OK 02
OK 04

19,
20,
21,

22

Tema 3.3

YriieBoasbl.
Cogepxxanne yueOHOro MaTepyaia

YrneBogpl: cocTaB, KiaccH(UKalMs YIIEBOJOB (MOHO-, JW- W Moiucaxapuibl). [Iokoza — mpocTedmmi
MOHOCaxapu/i: 0cCOOEHHOCTH CTPOCHUS MOJIEKYJIbI, pr3nvYecKkre U XMMHUUECKIE CBOMCTBA TTIFOKO3HI (B3aMOIeHCTBHIE
¢ ruapokcugom Mmenu (l1), okucmenne amMmmuadHeIM pacTBOpoM okcuza cepedpa (l), BoccTtaHoBneHne, OpokeHue
FJIIOKO3BI), HaXO0XACHUC B IpHUPOAC, IPUMECHCHUC I'TFOKO3hI, ouooruyeckas POJIb B )KM3HCACATCIbHOCTH OPraHn3Mal
yenoseka. Gorocunre3. OpykTo3a Kak U30MEpP TITFOKO3BL.

Caxapo3sa — npeAcTaBUTENb AUCAXapUIOB, THAPOIN3 CaXapo3bl, HAX0XKICHHUE B IPUPOJE U IIPUMEHEHHE.
[Tonucaxapuapl: Kpaxmal M LEJUIION03a Kak NpHpoAHble mHoiuMepbl. CTpoeHHe Kpaxmajia W LEJUIIOJIO3HI,
($u3nUeckre 1 XMMHUYECKHE CBOWCTBA Kpaxmasia (THAPOJIN3, KAYeCTBEHHAs PEAKIHsI C MOA0M)

OK 01
OK 02
OK 04

23,
24

Tema 3.4

HpaKTI/l‘leCKOC 3ansaTHeNe2 «HOMeHKIIaTypa KUCJI0OpOA0COACPKAIIIUX OPraHUYE€CKUX coeTHHEHUI».
CoaepxaHue V‘IC6HOFO Marcepuajia

TpuBuanbHas 1 MEeXIyHapoAHAsi HOMEHKJIATypa, XUMUYECKHE CBOICTBA, CIIOCOOBI TIOIy4YEHHs CIUPTOB U (PeHOJIOB,
KapOOHOBBIX KHUCIOT W S(QUPOB, albJAeTHI0OB M KeToHOB. CocTaBieHHE CXeM peakiuil (B TOM YHCIE IIO|

MIPEUIOKEHHBIM IIeTI0YKaM IPEBPAIIeHN), XapaKTePU3YIOIMUX XUMHUYECKHE CBOWCTBA KHCIOPOAOCOJIEPIKAIINX,
OPraHUYECKUX COEANHEHUN

25,
26

IIpakTuyeckoe 3ansitne Ne3 «XumMuveckue M (puznvecKue CBOMCTBA KMCIOPOI0COAEPKAIMX OPraHUYeCKuX
coeTUHEeHUS».
Conepxanue y4eOHOro MaTepuaa

[IpoBeneHue, HAOIOICHUE W ONUCAHKME JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECCTBCHHBIC PEaKIIUy
OJTHOATOMHBIX CIUPTOB (OKWCIIeHHe 3TaHona okcuiaoM meau (l1)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE
rmnepuna ¢ rugpokcunoM Meau (l1)), anpaernnoB (okucIeHHE aMMHA4YHBIM pacTBOpoM okcuia cepebpa(l) u
ruapokcuom meau (11), B3aumoseiicTBre kpaxmaia ¢ HOJJOM), H3yYSHHE CBOMCTB PAaCTBOPA YKCYCHOM KHUCIIOTHI

OKO1, OKO02
OK04

Pa3nen 4. A3oTconep:kanue opranndecKue coeJuHeHus!
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27, | Tema 4.1 AMUHBI. AMMHOKHCJIOTBI. beaku. OK 01
28 Conepxanue y4eOHOro MaTepraa OK 02
AMUHBI: METHJIAMHUH — MPOCTEHINNI MpeACTaBUTENb aMHUHOB: COCTaB, XUMHYECKOE CTpOCHHUE, (U3HUECKHE U OK 04
XHUMUYECKHE CBOMCTBA, HAXOXK/CHUE B IPUPOJE.
AMPHOKHUCIIOTHI KaK aM(pOTEepHBIE OpraHnYecKue CoeqMHEeHNA. DU3NIECKIe 1 XUMUIECKIEe CBOWCTBA aMUHOKHCIIOT
(ma mpumepe raunmHA). bronornyeckoe 3HaueHNe aMUHOKHACIOT. [lenTuapt.
Benku kak npupoanbie monumepsl. [lepBudnas, BTopudHas U TpeTHYHAsI CTPYKTYpa OeslkoB. XMMHUYeCKre CBOHCTBA
OEIIKOB: THAPOJIH3, JeHATYPAIlHsl, KAaUeCTBEHHBIE PEaKI[ii Ha OeITKH
29, | Tema 4.2 IIpakTHyeckoe 3ansaTHe Ned «CBolicTBa a30TOCOAEPKAINX OPraHNYECKUX COCANHEHTID».
30 Conep:kanne yaeOHOTO MaTeprana
Ousznueckre 1 XMMUYECKUE CBOMCTBA aMHHOB (PEaKIMU C KHCIOTAaMH U TOPEHHs) U aMHHOKHCIIOT (Ha TpUMepe
rnunuHa). Habmoaenue u onrcaHie AeMOHCTPAIIMOHHBIX OTBITOB: JIeHaTypalys OSIKOB IPH HarpeBaHUH, [IBETHHIC
peaxium OeIKoB
Paspnen 5. BoicokoMoJieKy /IsipHbIe COeIMHEHUSI
31, | Tema5.1 IIpakTuyeckoe 3ansaTue NeS «CuHTe3, aHAJIU3 U KJIAaCCH(PUKALNS BHICOKOMOJIEKY/ISIPHBIX COeIMHEHUID). 0K 01
32 Conepkanne y4eOHOTO MaTepuala OK 02
OCHOBHBIE TTOHATHSI XUMHU BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MTOJIMMEP, CTPYKTYPHOE 3BEHO, CTETICHB| OK 04
MOJIMMEPU3AIIAH, CPEITHSS MOJIEKYJIspHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHUH —
MOJIMMEPU3AIINS U TIOJIMKOHACHCAITHSI.
OzHakomyieHHE € oOpa3laMy TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4YyKOB: IUIACTMACCHI
(MONMMATHIICH, TONHIIPONMIICH, TOJIMBUHUIXIIOPH], TOJUCTAPON); HATypallbHBIH M CHHTETHYECKUE KaydyKH|
(OyTanMeHoBbIM, XJIOPONPEHOBBIM W HM30MPEHOBBIN); BOJOKHA (HATypajbHbIE (XJIOMOK, WIEPCTh, MIENK),
MCKYCCTBEHHEBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTeTHYeCKHUe (KaIllpoH U JIABCaH)
33, IIpakTnyeckoe 3anstue Ne6.
34 Kontponsnas pagora 1 «CTpyKTypa M CBOIicTBa OPraHUYECKHX BELIECTBY.
(o pasnmenam 1-5)
IIpogheccuonanvno opuenmuposannoe cooeprycanue
Pazoen 6. Xumusn ¢ ovimy u npou3e00CmeeHHoIl 0essmenbHOCmu Uel06eKa
35, | Tema 6.1 Xumuueckue mexnonozuu 6 RO6CEOHEGHOI U NPOPeCCUOHATLHOU OeAmeIbHOCHU Uel108eKd. OK 01
36, Conepxanne yaeOHOTo MaTepruaia OK 02
37, [IpaBuna 3K0I0rMYECKH LEenecooOpa3HOro NOBEIEHNS B OBITY U TPYJOBOH AEATEIBHOCTH B LIEIAX COXPAHEHUS CBOETO OK 04
38 3JI0POBbBSI H OKPYKAOIIEeH IPUPOJHOM CPEIbl, OTIACHOCTh BO3/ICHCTBHS Ha KMBBIE OPraHU3MbI OPraHIMYECKUX BEIIECTB OK 07

OTJENBHBIX KIIACCOB (YTIIEBOAOPOJBI, CHHUPTHI, (PEHOIBI, XJIOPOPTraHUYECKHE MPOU3BOIHBIC, ANBACTHILI U Ip.),
MOKa3aTeNb MPeAETbHO JOITyCTUMOM KOHIIEHTPAINH U €70 HCIIONb30BaHueE.

Poste xumun B 00eCTICUCHHH 3KOJIOTUYECKOM, SHEPreTUYSCKOW U MUINEBONW O€30MacHOCTH, Pa3BUTHU METUIIHHBL,
CO3JIaHUM HOBBIX MAaTepHajoB (B 3aBUCHMOCTH OT BHJA MPO(ECCHOHATLHOW JNESTENLHOCTH), HOBBIX MCTOYHHKOB
SHepruu (AIbTepPHATUBHBIC UCTOYHUKY dHeprun). [IoHATHE 0 HAyYHBIX METO/AX TO3HAHMS BEIIECTB M XUMHUCCKUX
peaxmuii. [IpeacraBnenust 00 00X HAYYHBIX MPUHIMIIAX MPOMBIIUICHHOTO MOJMYYEeHUS BKHEHIIINX BEIIECTB (Ha

npuMepax nMporu3BoACTBa aMMUAKa, CepHOﬁ KHUCJIOTHI, MCTaHOJ'Ia).
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Xumusl v 3I0POBBE YeIOBEKa: MpaBuia 0€30IaCHOTO UCTIOB30BaHMS JICKAPCTBEHHBIX MPEMapaToB, ObITOBOW XUMHUU
B ITOBCETHEBHOM KU3HU

39,
40

Tema 6.2

Ipakmuueckoe 3anamue Nel. «Illpumenenue Xumuueckux eeuwjecmeé u HMexHOI02UIL ¢ yuemom Oyoyuieil
npogheccuonanvroil desmenbrHocmuy.
Conepxanne y4eOHOro Marepuaia

Pemenne keiic-3amad. 3ammra Kelic-3amad: [IpencTaBmeHue pe3ynbTaToB pelIeHUs Keic-3agad B GpopMe MHHU-

JoKJIana (IOITyCcKaeTcs NCTIIOIb30BaHMe IpayMIecKiX 1 MPE3EHTAIIMOHHBIX MaTEPHUaIoB)

Pazgea 7. TeopeTnyeckne 0CHOBBI XUMMH

41,
42

Tema 7.1

OcHoBHbIE XMMHYeCKHUe MOHITHS U 32KOHbI, CTPOeHHE ATOMOB XMMHUYECKHUX 31eMeHTOB.

Conepxanue yueOHOTo MaTepHuaa

XUMHUUYECKH NIeMEeHT. AToM. SIapo aToMa, U30TOMbI. DIEKTPOHHAS 000104Ka. DHEPTreTHYECKIe YPOBHH, TIOAYPOBHH.
ATomHBIE OopOuTanu, S-, pP-, d- ameMenTel. OCOOEHHOCTH DPACIpPEICICHUS DIICKTPOHOB MO OPOMTAIAIM B aroMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAA KOHPUrypaLust aToMOB. OCHOBHbBIE XUMHUYECKHE 3aKOHBI
OI[HO&TOMHI)IC MMpEACIbHBIC CIHPTHI: CTPOCHUC MOJICKYJI, M30MCPUA W HOMCHKIIATypa, IOJY4YCHHUC, CBOﬁCTBa,

IIPUMCHCHUE. I'eHeTmyecKkas CBs3b OJHOATOMHEIX NpEaCIbHBIX CITMPTOB.

43

JlabopaTopHoe 3aHATHEe Ne2 «(OCHOBHBIE KOJMYECTBEHHbIEC 3aKOHBI B XMMHH W pacyeThbl M0 YPaBHEHUSAM
XMMHYECKHX peakuuii».

Coneprkanue yueOHOro MaTepuana

OTHOocuTeNbHBIE aTOMHas M MOJIEKyJsipHas Maccbl. MonspHas macca. KommuecTBo BemecTBa. MaccoBast A0
BellecTBa. 3akoH ABoraapo. MousipHblid 00beM razoB. OTHOCHUTENBHAS ITIOTHOCTD T'a30B. PacyeTsl 10 ypaBHEHUSM|
XUMHAYECKUX PEaKIMH C MCIOJIb30BAHHMEM MAacCOBOM JOJIM BELIECTBA, 00beMa (HOpPMalbHBIE YCJIOBHUS) Ta30B,
KOJINYECTBA BEIIESCTBA

OKO1

44

Tema 7.2

Ilepuoauyecknii 3axon u Ilepuoanyeckas cucreMa xumMudeckux 3j1eMeHToB JI. . MenaeneeBa, uX CBSI3b €
COBpeMeHHOI Teopuell CTPOEeHHsI ATOMOB.

Conepxanue yueOHOro MaTepyuaa

Ilepuonuueckast cucrema xumuueckux 3ieMeHToB JI.M1. MenneneeBa. CBs3b IEPUOAMYECKOIO 3aKOHA U

[Ieproanueckoil cucTeMbl XMMHUYECKUX JIEMEHTOB C COBPEMEHHOW TEOpPUEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHMYECKHUX OJICMCHTOB, 06p83yeMI)IX WMHU TIPOCTBIX U CJIOXKHBIX BEIIECTB IO IpyHIiiaM Hu
nepuoaaM [lepuoanueckoil cucteMsl. 3HaU€HNE IEPUOINIECKOTO 3aKOHA M CHCTEMBI XUMHUYECKUX 311eMeHToB J[. 1.
MeHieneeBa B pa3sBUTUU HAYKHU.

VYcTaHOBJIEHHE CBA3M MEXKIY CTPOEHHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U MEPHOANYECKUM U3MEHEHHEM CBOICTB
XUMHNYECKHX DJIEMEHTOB U UX COG}II/IHCHI/II‘/’I B COOTBETCTBHU C ITOJIOKECHUEM Hepnonnqecxoﬁ CHCTCMBI.

45

JlabopaTopHoe 3ansiTie Ne3 «M3yyeHHne nepuoau4ecKuX 3aKOHOMEPHOCTel W MX B3aHMOCBSI3HM CO CTPOeHHEM
aToOMOB».

Conepxxanue yueOHOro Marepuaia
PelieHre MpakTUKO-OPUEHTHPOBAHHBIX TCOPETHUCCKUX 3aJaHUNl Ha XapaKTePH3alMI0 XHMUYECKHX 3JIEMCHTOB

«Meramnnyeckue / HEMETATIHYECKHE CBOMCTBA XMMHMYECKHX DJIEMEHTOB B COOTBETCTBUHU C MX OJICKTPOHHBIM|

OKO1
0OKO02
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CTPOCHUCM U IMOJIOKCHHUCM B HCpHO,I[H‘lGCKOﬁ CHUCTEME XUMHNYCCKHUX JJICMCHTOB I[I/I MeHI[eJ'IeCBa»

48,
47

48,
49

Tema 7.3

CTpoeHue BemecTBa U NPUPOAA XUMHYeCKOil cBsI3H. MHOrooo6pa3ne BemecTs.

Coneprxkanne y4eOHOTO MaTepraa

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. BUIbI XUMHUYECKOH CBSI3M (KOBaJICHTHAS HEMOIAPHAS U MOJISIPHAS, HOHHAS,
MeTaumdeckas). MexaHu3MBl 00pa3oBaHMs KOBAJICHTHOW XHUMHYECKOH CBs3M (OOMEHHBIH W JOHOPHO-
akuenTopHbIi ). Bonopoanas cBs3b. BaneHTHOCTB. DieKTpooTprLaTenbHOCTh. CTeneHb OKMCIeHNUS . IOHBI: KaTHOHB]

N AaHHUOHBI

IIpakTnyeckoe 3ansaTne Ne§ «CTpoeHne BeniecTa  NPUPOIA XMMUYECKOH CBSI3W».

Conepxanue yueOHOTo MaTepruaa

JemoHcTpanust Mopemnei KPUCTAUIMYECKNX PEIIeTOK: MOHHOW (XJOpHI HaTpws), aroMHOW (Tpadur u ammasz),
MOJICKYJISIpHOM (YTJICKUCIIBIN Ta3, HOJT), METAJUIMYCCKOM (HaTpHii, MarHuii, Me/ib). PellieHrne npakTHYECKUX 3aaHnui
Ha COCTaBJICHHUE AIIEKTPOHHO-TpapHUeCcKiX GOPMYII IIeMEeHTOB 1—4 meproioB

OKO1

50,
51

Tema 7.4

Knaccudukanus 1 HOMEHK/IaTypa HEOPraHUYeCKHX BellecTB.

CopepxaHue yueOHOro MaTepyuaia

Knaccugukanust HeopraHmaeckux BemiecTB. HoMeHKIIaTypa HeopraHm4ecKruX BelIecTB (OKCH/IBL, THAPOKCHIBI, KUCIIOTHL,
conu). BerecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsI. ArperaTHble COCTOSIHUS BeriecTa. Kpucrammyeckue
amop(HbIe BellecTBa. 3aKOH MMOCTOSHCTBA COCTaBa BEIECTBA. THIIBI KPUCTAIIIMIECKUX PELIECTOK (ATOMHaSs, MOJIEKYJIIpHas,
MOHHAs1, METAJUTMYECKas). 3aBUCMMOCTh CBOHCTBA BEILIECTB OT THIIA KPUCTAIIMIECKON PEIIETKU

52,
53

JlabopaTtopHoe 3ansitue Ned «HoMeHKIaTypa HEOPraHMYEeCKUX BelleCTB.

Conepxanue yueOHOTo MaTepHuaia

Penrenue npakTHuecKux 3aJaHui 1O KJIacCU(pHUKAINN, HOMEHKJIATYPE M XUMHUYECKUM (POpMyIaM HEOPTraHMUECKIX
BEIIECTB Pa3IMYHBIX KJIACCOB (YTrapHBIH ras, YrjeKHCbli ra3, aMMHaK, TalieHas U3BeCTb, HEralleHasi U3BECTb,
NUTHEBAS COJIA U IPYTHX): Ha3BaHUs BemiecTs 1o MexxayHapoaHoi (MIOITAK) unu TpuBHanbHON HOMEHKIATYpe U
cocraBiieHre (OPMYIIbl XUMUYECKUX BEIIECTB, OTpeIeIeHUE MTPUHAIICKHOCTH K Kiaccy. [louck mHpopManuu mno
Ha3BaHUSAM, WACHTU(UKATOpAM, CTPYKTYPHBIM (hopMmynaM. AHAIN3 XUMHUYECKOH WH(OPMAIINH, TOTy9aeMOi U3
pa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM MHOpMaINH, ceTh IHTEpHET U ipyrue)

OKO1
OKO02

54,
55

Tema 7.5

Tunbl XUMHYECKHUX PeaKuMid.
ConepxxaHue y4yeOHOro Marepuaia

Xumngeckas peaxius. Kiiaccupukams XuMUYeCKUX peaklinii B HEOPraHMIeCKOW N OPraHN9IeCKOH XUMHUH. 3aKOHB]
COXPAHEHUsI MacChl BEILIECTBA, COXPAHEHHS M MIPEBPAIICHUS SHEPTUU IPH XUMHUECKHUX peakiusx. OKHUCIUTENbHO-
BOCCTAaHOBHUTEJIbHBIE peakuuy (ypaBHEHHS OKHMCIICHHS-BOCCTAHOBIICHHS, CTENIEHb OKUCIICHHS, OKUCIUTENb U
BOCCTAHOBUTEIb, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIIMA B IPUPOJAE, NMPOU3BOACTBEHHBIX IIpoLieccax U
KU3HEACATETHHOCTH OPTraHU3MOB)

OKO1

56

Tema 7,6

CxopocTh XUMHYECKHMX peakiuili. XuMHYecKoe paBHOBeCHe.
Conepxanue yueOHOTo MaTepyaa

CKOpOCTb peakiiu, ¢ 3aBUCIMOCTb OT Pa3IMYHBIX (aKTOPOB: MIPUPOIBI PEArUPYyIONIUX BEIIECTB, KOHICHTPAIIUH
pearupyomrx BemecTs, TEMIIEPATyPhl U IDIOMIAIH PEAKIUOHHON MMOBEPXHOCTH. TernoBbie 3QPEeKTh XUMUIESCKUX
peaxiuii: 9K30- ¥ HAOTEpMUYecKue peakiui. O0paTUMble peakni. XUMHYECKoe paBHOBecHe. PaKTOpHI,

BIIHSIIOIINE HA COCTOSIHUE XUMHYECKOTO paBHOBeCHsI (KOHIIEHTPAIHS PEareHTOB MIIN MPOJYKTOB PEaKIiH,

OKO1, OK02
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naBieHue, Temneparypa). Ipuammmn Jle [Hatense

57, IIpakTnyeckoe 3auaTneNed «BiausiHne pa3iM4HbIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOIi peakuum». 2
58 Conepxanue yueOHOTo MaTepyuaa
Perenue mpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUH Ha aHaIu3 (PakTOPOB, BIUSIOMIMX HA H3MEHEHHUE CKOPOCTH
XUMHUECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakIy OT MPUCYTCTBH KaTaju3aTopa Ha IpUMepe
pasJIoKeHHs NepOKCHIa BOLOPOIa C TIOMOIIBIO AMOKCHIAa MapraHLa 1 KaTana3sl. Pemenne npakTuko-
OpPUECHTUPOBAHHBIX 3aJaHU Ha TpuMeHeHne npuHiuna Jle-lllaTense 11 HaXOXKICHHS HAPaBICHUS CMELICHUS
paBHOBECHS XUMHUECKON peakMy U aHayin3 (HaKkTOPOB, BIMSIONMX HA CMELIEHNE XUMUYECKOTO PAaBHOBECHSL.
59 | Tema 7.7 PacTBopbl, Teopusi 3J1eKTPOJIUTHYECKON JUCCOLUALMI U MOHHBIH 00MeEH. 1 OK 01
Conepxanue yueOHOTo MaTepruaa OK 02
PactBopsl. Buabl pacTBOpPOB 1O COIEPKaHUIO PACTBOPEHHOTO BeliecTBa. PactBopumocts. [loHsATHE O AUCTIEPCHBIX OK 04
cuctemax. MlcTuHHBIE 1 KOJTOUIHBIE pacTBOpbl. MaccoBas 101 BelecTBa B pactBope. [loHATHE 0 BOOpOIHOM OK 07
noka3zatene (PH) pactBopa. DnexTponurndeckas quccoruanus. CuiabHbIE U c1a0ble SIEKTPOIUTHI,
HERJICKTPOJIUTHI. Peakiiny noHHOTrO 0OMEHa
60 JlaGopaTopHbie 3auaTHeNeS «[IpuroroBseHue pacTBoOpoB». 1
Coneprkanre y4eOHOr0 MaTepHaa
[IpuroToBneHue pacTBOPOB 3aJJaHHOW MACCOBOM J10JIEN PACTBOPEHHOTO BEILIECTBA, IPOBEAEHUE PEAKIIUN HOHHOTO
o0MeHa, onpesieNieHHe Cpe/ibl pACTBOPOB BEIIECTB € IOMOIIBIO YHUBEPCAIBHOTO MHANKATOpa (Kucias,
HelTpanbHas, MeaoyHast). 3aJjaHusI Ha COCTaBICHNE HOHHBIX peaKInii.
Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHU HAa PAacTBOPHI, HCIIOIB3yEMbIE B OBITOBOI U
NPOM3BOJCTBEHHOH JIESITETILHOCTH YEJIOBEKA.
61, IIpakTunuyeckoe 3ansitue Nel0. 2
62 KonTpoJsbnasi padora 2 «CTpoeHne BeniecTBa 1 XMMHYECKHE PeaKIuI.
(mo pazneny 7)
Paznen 8. Heopranuueckast xummust 10
63, | Tema 8.1 DuU3UKO-XUMHYECKHE CBOMCTBA HEOPraHUYeCcKMX BeuecTs. Merauibl. 3 OKO1
64, Coneprxanue yueOHOTO MaTepuaa OK02
65 [Tonoxxenue meramioB B [lepruoaudeckoii cucreMe XUMUYECKUX dJIeMeHTOB. OCOOEHHOCTH CTPOCHHUS

AJIEKTPOHHBIX 000J0UeK aToMOB MerauioB. OO0mue ¢usndeckue cBoiicTBa MeTauioB. CriaBbl
METAJUIOB. DIEKTPOXUMUUYECKHUI Psii HAPsLDKEHUH MeTauioB. XMMHUYECKHUE CBOWCTBA BaXKHEHIIUX
METa/UIOB (HATpWH, KaJWid, KajdbllMi, MarHuii, aJIOMUHUN, IIUHK, XpOM, XKEJIe€30, MEIb) M HUX
coequHeHni. OO0IIMe crocoObl MoMyueHus: MeTalIoB. [IprMeHeHrne MeTallsIOB B OBITY M TEXHUKE
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66,
67,

68

Hemerayebl.

Coneprkanue yueOHOro Marepuana.

[Tonoxenne HemeTaiioB B [Iepuonnueckoit cucreme xumuyeckux ainemenTos .M. Menneneesa u
0COOEHHOCTH CTPOEHHsI aTOMOB. PU3NYECKHE CBONCTBA HEMETAIOB. AJUIOTPOIUS HEMETAILJIOB (Ha
npuMepe KUCIopoa, cepsl, hochopa u yriepoaa). XUMHUECKHE CBOHCTBA M IPUMEHEHHE BaKHEUIITHX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta, (hocdopa, yriiepoja i KpeMHHUs) U UX COSAMHEHHUH (OKCHJIOB,
KHCIIOPOJICO/IEPIKAIIMX KUCIIOT, BOJOPOJIHBIX coeluHeHui). [IpumeHeHre BaKHEHIIINX HEMETAIIIIOB U UX
COEIMHEHUH.

JlabopaTopHoe 3aHsiTHe Ne6 «PU3MKO-XUMUYECKHE CBOWICTBA HEOPraHMYEeCKUX BelIeCTB.
Coneprxanue y4eOHOT0 MaTepHaia

CocraBneHrne ypaBHEHUH XMMHYECKHX DPEAKIHMH C y4aCTHEM MPOCTBHIX M CIOXHBIX HEOPraHUYeCKUX
BEIECTB: METAZIOB M HEMETAJIOB; OKCHIOB METajUIOB, HEMETaUIOB U aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHWYeCKUX KHCJIOT, OCHOBAaHMH H aM(pOTEpHBIX TUAPOKCHIOB; HEOPTaHMYECKUX COJICH,
XapaKTEPU3YIOIUX UX CBOMCTBA.

Pacu€rer Macchl BenecTBa MM 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce MM 00BEMY
OJIHOTO M3 Y4YAaCTBYIOLIMX B PEAKIMM BEIIECTB, pacuérbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IPOJYKTOB PEAKIMH, €CIIM OJHO M3 BEUIECTB MMEET NpUMECH. PeleHne mpakTHKO-OPHEHTHPOBAHHBIX
3aJ]aHUIl Ha CBOMCTBA, COCTaB, MOIyYeHHE U OE30IIacHOEe HCIOJIb30BaHNE BAXKHEHIINX HEOPTaHMYECKUX
BEIIECTB B ObITY U MPO(eCCHOHATLHON IeATEIbHOCTH YEIOBEKa

69,
70

IpakTHyeckoe 3ansaTue Nell.
KontpouabHnas padora Ne 3 «CBoiicTBa Heopranmyeckux BelecTBy. (1o paszaeny 8)

71,
72

JuddepeHnnpoBaHHbIN 3a4€T.

OK 01
OK 02
OK 04
OK 07

Hroro:

72

Jlis XapakTepUCTUKU YPOBHS OCBOEHUsI y4eOHOI0 MaTepualia UCIIOJIb3YIOTCS CIIeLyIoIe 0003HAUECHUSL:

1 — 03HaKOMUTENBHBIN (y3HaBaHUE paHee U3yUYCHHBIX 00BEKTOB, CBOMCTB);

2 — penpoyKTUBHBIH (BBITIOJHEHUE JCATEILHOCTH 0 00pa3ily, MHCTPYKIHH WITH TI0J] PYKOBOJICTBOM);

3 — IpOAYKTHBHBIH (TITAHUPOBAHKE 1 CAMOCTOSTEILHOE BBHITIOJIHEHUE JICITENLHOCTH, PEIIeHHE MPOOIEMHBIX 3a/1a4).
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3. YCJOBUA PEAJIM3ALIINU TPOI'PAMMBI YYEBHOT'O IIPEIMETA

OVIIL.10 Xumus
3.1. MaTepuajJbHO-TeXHHYECKOe o0ecneyeHue
VYuebnsrii npenmer OYIL.10 Xumus nzydaercs B kaOuHere XuMus.
O6opynoBaHue yueOHOTO KaOUHETa:
- M0CaZ0YHbIE MECTA MO KOJIUYECTBY CTY/ICHTOB;
- paboyee MecTO MpernojaBaTes.

3.2 HNudopmannonnoe odecneyenne o0ydeHust

Ilepeyenb pexkoMeHayeMbIX Y4eOHBIX u3aaHuii, WUHTepHeT-pecypcoB, JAONOJHHUTEIbHOM
JINTEPaTyphbl

OcHOBHBIC HICTOYHUKHU:

1 la6puensa O.C. OctpoymoB W.I. Xumms s mpodeccuid W crienualbHOCTEH

texHuuyeckoro npoduis: yueonuk / O.C. I'abpuensn, U.I'. OctpoymoB. — M.: 3narenbckuii 1eHTp

«Axanmemusy», 2017 -272 c.

2. Epoxun 0. M., KoBanesa U. b. Xumus 1151 mpodeccuii U crenuaibHOCTeH TEXHHUECKOTO
M €CTEeCTBEHHO-Hay4HOTO npodrieii: yueOnuk/ Epoxun FO. M., KoBanesa . b. — M.: M3narensckuii
HeHTp «Axkanemus», 2020 - 496 c.

HNHTepHeT-pecypcen:

1 hvsh.ru - sxypran «XuMus B IIKOJIE»
2. WWW.hij.ru/ -«Xumust u >Ku3Hb)»
3. chemistry-chemists.com/index.html - snexkrponHbIii sxypHaT « XUMUKA U XUMHESD)

st ctyneHToB
1.I'abpuensan O.C. Xumus nis npodeccuil U cnenuanbHOCTENH COLUAIBHO- YKOHOMHYECKOro U
rymanutapaoro npoduneii: yuedonuk / O.C. I'abpuensa, U.I'. Octpoymos. — M.: 2014

3. I'a6bpuensn O.C. Xumusa ans npodeccuil M CHenuanbHOCTeH TEXHUYECKOro Mpoduis:
yuebnuk / O.C. I'abpuensn, U.I'. Octpoymos. — M.: 2014

4. I'abpuensn O.C. Xumus g npodeccuil M crenuaibHOCTEH €CTECTBEHHO HAay4HOTO
npodwis: yaeonuk / O.C. I'abpuensn, N.I'. Octpoymos. — M.: 2014

5. I'a6bpuensn O.C. Xumus: yue6. uis ctyn. npod. yueo. 3aBenenuit / O.C. I'abpuensn, U.I.
OctpoymoB. — M.: 2014

6. I'abpuensn O.C. [Ipaktukym: yueb. mocodue / I'abpuenss O.C., Octpoymo WU.I'., Cnagkos
C.A., Hopodeera HM. — M.: 2014

7. I'abpuensn O.C. Xumusa: nocobue s noaroroBku k EID: yued. mocobue / O.C.
Ia6puensa, U.I'. Octpoymos, C.A. Crnagkos. — M.: 2011

8. Epoxun FO.M. , KoBanesa U. b. Xumus 1151 npodeccuil U crenuaibHOCTEN TEXHUUECKOTO
U €CTECTBEHHO HayuyHoro npoduieit. — M.: 2014

0. Epoxun IO.M. Xumus: 3anaun u ynpaxksenus. — M.: 2014 Epoxun IO.M. C6opHuxk

TECTOBBIX 3aJaHuii 1Mo XuMuu. — M.: Akagemus, 2014

10. Tabpuensua O.C. u ap. XuMus st MPOPECCHA B CIIENUATHFHOCTEH TEXHUYECKOTO TPOQPUIIS
(27€KTPOHHOE TPUIIOKEHUE)

s mpenonasareJieit

1 O6 o6pazoBanuu B Poccuiickoit ®eneparuu. dDenepanbHblii 3akoH  Poccuiickoii
Oenepaunu ot 29 gexadbps 2012 r. No 273-O3 denepanbHblii roCyJapCTBEHHBIM 00pa30BaTENbHBII
CTaHJapT cpeaHero (MmosHoro) obdmero odpasosanus. YTB. [Ipukazom Muno6puayku Poccun ot 17 mas
2012 . Ne 413

2 [Tpuka3z Munobpuayku Poccun ot 29 nexadbps 2014 r. Ne 1645 « O BHeceHUU U3MEHEHUH
B IIprika3 MuHUCTEpCTBA 00pa3oBanus U Hayku Poccuiickoit denepannu ot 17 mas 2012 1. Ne 413

«O06 yTBepkaeHUU (enepaabHOro TroCyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJApTa CPEIHEro
(mosHOTO) 001IIETO 00pa30BAHMS.

3 PexomeHanmMy no opraHu3aniy MoJyyeHHs cpeHero oOIero oOpa3oBaHus B Mpejenax
OCBOEHUSI 00pa30BaTENbHBIX MPOrPaMM CPEIHEro MpoPecCHOHANBHOIO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero oOpa3oBaHusi € ydeToM TpeOoBaHUM (hedepabHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX
CTaH/IapTOB U MOJy4yaeMoi Mpodeccuu WK CreHUuanbHOCTH CPEAHETO
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npodeccnoHanbHOT0 00pa3oBanus (MUChMO JlemapTaMeHTa rocy1apCTBEHHOM MOJIUTUKH B
chepe moaroroBku padounx kaapos u IO Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

4. Tabpuensn O.C. Xumus 11 npenogaBatens: yueOHo-metoauueckoe mocodue / O.C.
Ia6puensy, I'.I". JIpicoBa. — M.: 2014

5 Tabpuensu O.C. u ap. Xumus a1 npodeccuil U CuernuaibHOCTeH 53 TEXHHUEeCKOro mpodus
(371EKTPOHHOE MPUIIOKEHUE)
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA ITPEIMETA

OVYII1.10 Xumus

KoHTpoJib 1 OLEeHKa pe3yJIbTaTOB OCBOEHUS NPEAMETa OCYILIECTBIISIETCS IPENoAaBaTelieM B IPOLECCE
NPOBEICHUS MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATHH, KOHTPOJBHBIX Pa0dOT, TECTHPOBAHUS, a TAKXKE CIAYU

nuddepeHIMPOBaHHOTO 3a4eTa.

KoHTpoib M OLEHKa DPAaCKPBIBAIOTCS 4Yepe3 YCBOCHHBIC 3HAHUS M IMPHOOPETEHHBIC O0YYarOIIMMUCS
YMEHHsI, HarpaBJIeHHbIC HA (HopMHUpOBaHUE OOMIMX KOMITeTeHIMI. KoMmeTeHIInu OMKHBI OBITh COOTHECEHBI C
NpEMETHBIMU pe3ysibTaraMu. JlJis KOHTPOJSI W OICHKH Pe3yJbTaToOB OOyUYEHHs IpErojaBaTellb BHIOMpACT
(GOpPMBI U METOJIBI ¢ YUETOM MPOodecCHOHATU3AINH 00YUICHHSI 110 IPOTPaMMe MPEAMETA.

Koa u HauMeHOBaHHe Pazgen/Tema THI o1leHOYHBIX
¢GopmMupyeMbIX KOMIIeTEeHIUI MepPONpPUSITHIA
OK 01. BeiOupats crioco0bl pereHus P.1:T. 1.1 TectupoBanue
3a71a4 Mpo(eCcCUOHANTBHOM JeATeIbHOCTH P.2:T.2.1 VYernslii onpoc
IPUMEHUTEIBHO K pasanuHbM kontexkcram | L-3:T1.3.3,3.2,3.3, 3.4 Pemenune pacu€THbIX 3a1a4
P4:TA4.1 HaOnronenue 3a XxoqoM
P.5: T5.1 BBIITOJIHEHUS TIPAKTUKO-
P.6: T.6.1 OpPUEHTHUPOBAHHBIX 3alaHUMN

P.7:T.7.1,7.2,7.3,7.4,7.5,7.6,
7.7

P.8: T8.1, 8.2
OK 02. Mcnionb3oBaTh COBpEMEHHbBIE P2T.2.1,2.2
CpeJICTBA IMOMCKA, aHAJIN3a U P.3T3.1,3.3, 3.4,
HWHTEpIpeTauy HHHOPMAIIIH, U P4TA4.1
MH(OPMALMOHHBIE TEXHOIOTUH JIJIs P.5ST.S.1
BBINOJHEHUSI 33184 NPODECCUOHATLHOM P.6T.6.1
e TeTbHOCTH P7T.72, 74,76,7.7

P.8: T8.1, 8.2
OK 04. DddextuBHO P2T.2.1,2.2
B3aUMOJICHCTBOBATh M PabOTATh B P3T3.1,3.3,34,
KOJUIEKTUBE U KOMaHJIE P4TAl

P.5T.5.1

P.6 T.6.1

P7T. 7.7

P.8: T8.2
OK 07. P.3T.3.1
CopeiicTBOBaThH P.6T.6.1
COXPaHEHHUIO P7T.7.7

OKpYKaroIen cpe/pl,
pecypcocOepeKeHUI0, MPUMEHSTh 3HAHUS
00 W3MEHEHHUH

KJIUMaTa, TPUHITATIBI

OepeKITMBOTO

MIPOU3BOJICTBA, 3G (HEKTUBHO

JIECTBOBATH B

Ype3BhIYANHBIX

CUTYyaIHUAX

[IpencraBienue pe3yabTaToB
MIPAKTUICCKUX U
nabopaTopHBIX paboT
[IpoBeneHne XUMHUYECKOTO
IKCIIEPUMEHTA

Brinosninenue

KOHTPOJIBbHBIX

pabor 1o

paszieniaM JUCIHUILTAHBI
OreHka caMOCTOSITEIBHO
BBITIOJTHEHHBIX 3a/1aHUN
3ammra pernieHus Kec-3aaad
(c yuetom Oymymieit
npodeccnoHanbHOMI
NeSITEIbHOCTH )

Brinoanenue 3aganuii
MPOMEKYTOYHOM aTTECTANH
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