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Ha OIIHOKH;
- pa3BHUBATh CIIOCOOHOCTH MOHUMATh MU C
MO3UIUH PYTrOro YeJIOBEKa,

OK 07.
CogpeiicTBoBaTh
COXPaHEHHIO
OKpy>Karomei
cpensl,
pecypcochepex
EHHUIO,
MPUMEHSITh
3HaHUs 00
U3MEHEHHUU
KJIIMATa,
TIPUHIUITBI
OepexKITMBOro
MPOU3BOJICTBA,
3¢ exkTuBHO
NEeNCTBOBATh B
YPE3BbIYANHBIX
CUTYaLIUSX

B o0nacTH 3K010rM4€CKOr0 BOCIUTAHUS:

- c(hOpMHPOBAHHOCTH 3KOJOTHYECKONW KYJBTYPHI,
MOHUMAaHHE BJIUAHUSA COLUAJIbHO-3KOHOMUYECKUX
MPOLIECCOB ~ HA  COCTOSIHUE  NPUPOJHOH W
COLMAIbHOW  Cpedbl, OCO3HAHHE TJI00aJBbHOrO
XapakTepa KOJOTHYECKUX podieM;

- TUIAHUPOBAHHE U OCYLIECTBJICHUE NCHCTBHUIl B
OKpY>Karolllel cpene Ha OCHOBE 3HAHUS LEJel
YCTOWYMBOIO Pa3BUTHUsl YEJIOBEUECTBA;

AKTUBHOE HENpPUATHE [OEHCTBUM, NPUHOCALINX
Bpe OKPY Karolleil cpene,
- yMEeHHe MPOTHO3MPOBATh HEOJIAroNpHsTHBIC

5KOJIOTHYECKUE TOCHEACTBUA NPEANPUHUMAEMBIX
NENCTBUMN, MPEAOTBPALIATh UX,

- pacumpenue OIbITa
5KOJIOTMYECKON HaNpaBJIE€HHOCTH,
- OBJIQICHNE HaBBIKAMH y4eOHO-
HCCIIEIOBATEIbCKOMN, MPOEKTHON U COLIMAIbHOMN
NEsITEeIbHOCTY,

JCATCIIbHOCTH

- chopMupOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTaBISIOLICH
€CT€CTBEHHOHAy4YHOH KapTHUHbI MHUpPA, POJU XUMHUHU B TMO3HAHUU SIBJICHUI
npuponbl, B (HOPMHUPOBAHUHM MBIIUICHUS MW KYJIbTYPhl JIMYHOCTH, €€
(YHKIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM AJIST PEIIEHUs] MPAKTHUECKUX
3ama4 ¥ SKOJIOrHYeCKr OOOCHOBAHHOTO OTHOIICHHUS] K CBOEMY 3IO0POBBIO U
MIPUPOAHOI Cpene,

- yMeTb COOJIOAATh MpaBHiia SKOJOTHYECKH LeJIeCO00Pa3HOro MOBEACHUS B
OBITY M TPYAOBOH IESITENBPHOCTH B LEJSIX COXPAHEHHs CBOETO 3I0OPOBBS U
OKpYy>Karolle MPUPOJHONW Cpenbl, YYUTBIBATb OMNACHOCTb BO3JCHUCTBUs Ha
JKUBBIE OPraHU3MBbl OINpPENENICHHBIX BEINECTB, MMOHMMAsl CMBICJ IMOKa3aTess
MPeneSbHON JOMYyCTUMON KOHLEHTPaLUun




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON TUCITUILINHBI

«XHNUMHUA»

2.1. O6beM JUCHHUINIHHBI H BUAbI Y4eOHOH padoThl

Bun yueoHoii padoThl

O0BeM B gacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILTHHBI 72
B T.4

OcHoBHOe cogep:kaHue 64
BT. 4.

TeopeTu4ecKkoe oOydeHue 30
IpPaKTHIECCKHUE 3aHATUS 24
nabopaTOpHbIE 3aHSITHS 10
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IeP:KAHHE (COAepPKAHNE p

NMPHUKJIATHOTO MOIY.JIs1)

BT. 4.

TeOpeTH4ecKoe oOy4eHue 2

MPaKTHIECCKHUE 3aHATUS 4

I[IpomexyTouHas arrecTanus (3a4eT) 2
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2.2. TemaTH4eCKHUil IVIAH H COAEPKAHHE THCUHIINHBI

HaumenoBaHnue Coaepxanue yueOHOro marepuasa (0CHoBHoe U NpogeccHOHAIBLHO-0PHEHTHPOBAHHOE), 06 dopmupyembie
. beM 4acoB
pa3fesioB U TeM JabopaTopHbIie U NPAKTHYECKHE 3AHSTHSI, IPUKJIAAHOI MOayJ/Ib KOMIEeTEeHIHU
1 2 3 4
OcHoBHOe cogep:kaHue 64
Pa3nen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OcHoBHOe cogep:kaHue 4 OK 01
CtpoeHnue aToMOB
XUMHYECKHX TeopeTnueckoe o0yuenue 2
3JIEMEHTOB U y .
npupona CoBpemenHass mojenb cTpoeHus aroMa. CHMBOJMYECKMM SI3bIK XUMHH. XHUMHYECKHUI 3JIEMEHT.
XHMUYECKOi OnexTpoHHas KOHpuUrypanus atoma. Kiaccupukanust XUMHUECKUX 3JIEMEHTOB (S-, p-, d-?J'IeMeHTbI).
CBSI3U BanentHele = 5JI€KTPOHBL BanentHocts. ONeKTpoHHass  MNpUPOAAa  XUMHYECKOMH CBSI3U. 2
DNeKTPOOTPULIATEIbHOCTh. BuAbl XMMHUYECKOH CBsI3W (KOBAJIEHTHAsl, WOHHAS, METAJUTHYECKas],
BOIOPOAHAs) U CriocoObI ee 0Opa3oBaHUs
IpakTuyeckue 3aHaATHSA 2
Pemenve 3amaHuii Ha MHCOOJB30BAHME XHWMHYECKOW CUMBOJIMKM M Ha3BaHUW COCIMHEHUN IO
HOMEHKJIaType MEXIYHApOJHOIO COK3a TEOPEeTUYECKOM M MPHUKJIAJHOM XUMUU U TPUBHAIBHBIX
HA3BAaHUH Uil COCTABJICHUS] XUMHUYECKUX (POPMYyJ ABYXATOMHBIX COCOUHEHUN (OKCHIOB, CYJIb(pUIOB,
THIPUIOB U T.I1.) U IPYTHX HEOPTAHUYECKUX COSIMHEHHUH OTJENbHBIX KJIACCOB. 2
IIpakTuyeckue 3an1aHusl HA YCTAHOBJIEHUE CBSI3U MEXJy CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB U
NePUOANYECKUM H3MEHEHHEM CBOICTB XHMHYECKHX 3JIEMEHTOB M UX COEAMHEHMH B COOTBETCTBUU C
nojoxkenueM lleprnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coagepxaHue 2 OK 01
Ilepuoanueckuii OK 02
3akoH 1 Tabmuua | IIPAKTHYECKHE 3aHATHS 2
H.H. Menneneepa N
Ilepuonnueckas cucteMa xumudeckux 3jgeMeHToB . 1. Menneneesa. @U3NUECKHI CMBICI 5

ITepuonuueckoro 3axona JI. 1. Menneneesa. 3akOHOMEPHOCTH U3MEHEHHUsI CBOMCTB X UMUYECKUX
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Hcrounukn xumMudeckol nHpopMauu (CpencTs MacCcoBoi nHGOpMaLuu, ceTb FIHTEpHET U Ipyrue).
[Tonck nHpopMaIK O HA3BAHUSM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM popmynam

Tema 3.2. ®usuxo-| OcHOBHOE conepRaAHHE OK 01
XUMUYECKUE OK 02
CBOMCTBA Teoperuueckoe o0yueHnmne 1IK...
HEOPTraHUYECKHUX .

Mertannbl. Obmue pusnyeckue U XUMUYECKHEe CBOHCTBa MeTayutoB. CriocoObl MOTydeHus. 3HaueHHe
peects METAJUIOB M HEMETAUIOB B MNPUPONE U JKU3HEAESATENbHOCTH YenoBeka M opranusMoB. Kopposus

METAJUIOB: BHJbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIUIOB OT KOPPO3HH

Hemeramnel. OOmme ¢usudeckrie M XUMHYECKHE CBOHCTBA HEMETAJUIOB. TWNHYHBIE CBOHCTBA

HemetayioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIIATypa COequHeHnH HemeTaioB. KpyroBopoTsl

OMOTreHHBIX 3JIEMEHTOB B IPUPOAE

XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHX BEINECTB (OKCHIOB, THAPOKCHIOB, KHCIIOT,

coJieii 1 f1p.). 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB MPOCTHIX BEINECTB, BOAOPOIHBIX COSTUHEHHHH,

BBICIINX OKCUIOB U THAPOKCH/IOB

IpakTuyeckue 3aHsITUS

CocraBiieHne ypaBHEHMM XMMHUYECKHUX PEaKLHUil C y4yacTHEM IPOCTHIX U CIOXKHBIX HEOPraHUYECKUX

BEIECTB. META/UIOB U HEMETAJJIOB, OKCHIOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB,

HEOPraHMYECKUX KHUCIIOT, OCHOBaHMH W aM(OTEPHbIX T'HIPOKCHAOB, HEOPTaHUYECKUX COJIEH,

XapaKTEepU3YIOLINUX UX CBOWUCTBA.

Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHYECKMX 3aJaHUN Ha CBOMCTBA, COCTAB, MOJy4€HUE H

Oe30macHOe UCIONb30BAaHUE BAKHEHININX HEOPraHWMYECKHMX BEUIECTB B OBITY W NPAKTUYECKOH

NEeATEIbHOCTH Y€JIOBEKA
Tema 3.3. OcHoBHOe cogep:kaHue OK 01
HUnentudukanms OK 02
HeOpraHHYECKIX JlaGopaTopHble 3aHATHS OK 04
BELIECTB

Jlaboparopnas padora «MnerTudukanis HEOPraHUIECKUX BEIIECTBY.
Pemmenue SKCINEPUMECHTAJIBHBIX 3aJda4 110 XUMHWYCCKUM CBOICTBAM METAJIOB U HEMCTAJIJIOB, IIO
PACMO3HABAHUIO U MOJYYEHHUIO COSIMHEHHI METaIOB U HEMETAJLIOB.
HI[GHTI/I(bI/IKaL[I/Iﬂ HEOPTaHUYCCKUX BECIICCTB C HCIOJIb30OBAHUEM HX (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOfICTB,

14







OpPraHuveCKux
COeUHEeHU N

QDU3NKO-XMMUYECKHE CBOHCTBA OPTaHUYECKUX COCAMHEHUH OTHENbHBIX KIJIACCOB (OCOOEHHOCTH
KJIacCU(pUKALIIN 1 HOMEHKJIATYPbl BHYTPH KJIAcCa;, TOMOJIOTUYECKHH psif 1 odmiast popmyna; u3omepus;
¢dusnveckne CBONCTBA, XUMHUYECKHE CBOMCTBA; CIIOCOOBI OJMYUYEHUS):

— TpedeNIbHBbIE YIIIEBOAOPOAbI (aJKaHbl U LMKJIOANKaHbl). | OpeHne MeTraHa Kak OAMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B MPOMBIILIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKACHUE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HempenenbHble (AJKEHbl, AJKHHBI M aJKaJWEHbl) M apOMAaTHUYECKHE YIJIEeBOIOPOAbL I opeHue
ALETUJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O MIJIAMEHU AJIsI CBAPKHU U PE3KH METAJIJIOB

— KHCIIOPOACOAEP KAINE COSTUHEHHS (CITUPTHI M (PEHONBI, KAPOOHOBBIE KHCIOTHI M 3(PUPHI, aTbIETHIbI
U KETOHBI, JKUpBL yriaeBoael). [IpakTudeckoe NpUMEHEHHWE STHJICHIJIMKONS, DIHLEPHHa, (eHona.
[Ipumenenue Qopmanpaeruna, aneTaabieruaa, YKCYCHOW KHCIOTBI. Mblla Kak COJIM  BBICIIUX
KapOOHOBBIX KHCIOT. MoroIue CBONCTBA MbLIA

— a30TcoAep Kallie COCOMHEHUS (aMHHBI M aMHUHOKUCIOTHI, Oenku). BBICOKOMONEKYIsIpHBIC
coeANHEHUs] (CHHTETUYEeCKHe M OMOJIOTHUECKH-aKTHUBHBIE). MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO.
INommmepu3aiyst STUIeHA KaK OCHOBHOE HAIPABJICHNUE €T0 HCIIOIb30BAHISL

I'enernyeckas CBSI3b MEXKIY KJIACCAMHU OPraHUMYECKUX COCIMHEHUH

IpakTuyeckue 3aHaTHSA

CpoiicTBa OpraHMYECKHX COCOMHEHUIH OTAENbHBIX KJACCOB (TPUBHAIBbHAS UM MEXKAYHAPOIHAsS
HOMEHKJIATypa, XUMHUYECKHE CBOHCTBA, CIIOCOOBI MOJYYEHHS): MpenenbHble (AKaHbl U LUKJIOANKAHBI),
HerpenebHble (AJIKEHbI, ATKUHbBI U aJIKaAHEeHbI) 1 apOMAaTUYECKHE YIIIEBOAOPObI, CIIUPTHI M (DEHOJIL,
KapOOHOBbIE  KHCIOTBI M 3QUPBL, aJdbIErHAbl M  KETOHbl, AaMHHbI M  aMHHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs. 3a/laHusl Ha COCTABJICHHE YPAaBHEHHH XHUMHYECKHX PEaKLUUH C
y4acTHEM OPTaHUYECKUX BELIECTB HA OCHOBAHUH UX COCTABA M CTPOSHHS

CocraBnenne cxeMm peaknuii (B TOM 4YHCIE MO TIPEAJIOKEHHBIM IIETIOYKaM IpEeBpaIleHuit),
XapaKTEePU3YIOIMNUX XUMHUYECKHE CBOWCTBA OPTaHMYECKHX COENWHEHHH OTAEIBbHBIX KJIACCOB, CIIOCOOBI
UX TOJy4YeHHUs U Ha3BaHME OPraHUYECKUX COEJUHEHHH MO TPUBHAJIBHON MM MEXIYHapOIHOU
CHUCTEMaTH4YeCKON HOMEHKJIAaType.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUUECKUX 3aJaHUl Ha CBOWCTBA OPraHUYECKHX
COEJIMHEHMI OT/AENbHBIX KJIACCOB

OK 04
IIK...
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CKopocThb OcHOBHOE COlePKRAHHE OK 01
XUMUYECKHUX OK 02
peaKImi. IIK...
XUMHYECKOe
paBHOBecHE
TeopeTnueckoe o0yuenue
CKOpOCTh peakiyH, €€ 3aBUCHMOCTh OT Pa3jIMYHBIX (PaKTOPOB: MPHUPOABI PEArHPYIOLINX BEIIECTB,
KOHLEHTPALUN pearupyrolux BelIeCTB, TeMIepaTypbl U IUIOIAAM PEaKLIMOHHOM IOBEPXHOCTH.
TernoBble 3 PEKTH XUMUYECKUX PEAKIUi. IK30- U SHAOTEPMHUUECKUE, PEAKLIUH.
OObparuMocTh peakiuii. XWMHUECKOEe PABHOBECHE U €ro CMELICHHE MOJ NeHCTBUEM pPa3IUYHBIX
(akTOpOB (KOHLEHTPALMS PEareHTOB MM MPOIYKTOB PEAKIUH, TaBJICHUE, TEMIIePaTypa) Al CO3TaHUs
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUs XUMHU4YeCKux mpoueccos. IIpunnun Jle Ilatense
IIpakTHYeckHe 3aHATHA OK 01
. OK 02
Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHW Ha aHAMW3 (PAaKTOPOB, BIMSIOIIMX HAa W3MEHEHHE TIK
CKOPOCTH XUMHYECKON PEaKINH, B T.U. C MO3ULMHA 3KOJOTHYECKH LEIecO00Pa3HOro MOBEACHUS B OBITY
U TPYJOBOM NESTENBHOCTH B LIEJIAX COXPAHEHHs CBOETO 3/I0POBbsS U OKPY KaroIleH MPUPOIHON Cpenbl.
Pemenrie NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mpuMeHeHue npuHuuna Jle-Illatenve nus
HAXOXKICHUSI HAIPABJIEHUS] CMEIIEHHUs] PAaBHOBECHs XHUMHYECKOH peakuMu U aHanu3 (HakTOpoOB,
BJIUSIOLINX HA CMELEHUE XUMHUYECKOTO PaBHOBECHS
Paspea 6. PactBopsnI
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
ITonsTue o OK 02
pacTBOpax Teoperuueckoe o0yueHme OK 07
IIK...

PacrBopenne kak (uzuko-xumudeckuii mporecc. PacTBopbel. CriocoObl NMPUTOTOBJICHUS PAaCTBOPOB.
PactBopumocts. MaccoBass 1ons  pacTBOpeHHOro BeuiecTBa. CMbICH TMoOKasaTensl MpefesbHO
JOITyCTUMON KOHLIEHTPALIMH U €0 UCTIOJIb30BAHUE B OIICHKE HKOJIOTHYECKOH 0€30macHOCTH.

[IpaBuna SKOJOTHYECKH LENeCOOOpPA3HOro TOBENEHUsS B OBITY M TPYAOBOW NESTENBHOCTH B IIEJISIX
COXPAaHEHHUs1 CBOErO 30POBbs M OKPY’KAIOLIEH MPUPOIHOMN Cpenbl, OMaCHOCTb BO3JAEHCTBHUS HA JKUBbIE
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OpPraHU3Mbl OIIPENEIECHHBIX BEIIECTB.
Pemenne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHHI HA PACTBOPBHI, HCIIOIb3yeMble B OBITOBOH U
MIPOU3BOACTBEHHON NESITENILHOCTU YE€JI0BEKa

Tema 6.2. OcHOBHOE cofepKRAHHE OK 01
Hccnenosanue OK 02
CBOICTB PacTBOpPOB JIaﬁopaToprle 3aHATHA OK 04
1 IIK...
aboparopnas padota «IIpurorosneHue pacTBOPOBY.
[IpurorosneHne pacTBOPOB 3aJaHHOH (MaccoBOH, %) KOHILEHTpauHH (C MPaKTHKO-OPUEHTUPOBAHHBIMHU
BOIPOCAMH) U ONPEAENIEHIE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBIICHUE PACTBOPOB
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJepP:kaHHe (Codep:KaHue MPUKJIATHOTO MOY.JIsI)
Paznen 7. Xumusi B ObITY H NPOU3BOACTBEHHOMH 1eATEIHLHOCTH YeJ0BEKA OK 01
OK 02
Xumust B ObITY U (OcnoBHOE conepranue OK 04
MIPOU3BOACTBEHHON
p OK 07
ACATEIPHOCTH Teopernuyeckoe o0yuenune TIIK

YCJIOBEKA

Hogefimme nocTmkeHnss XUMUYECKOW HAYKH U XUMUYECKOH TeXHoNornu. Pojib XxuMuu B o0ecrieueHuu
SKOJIOTUYECKOH, SHEPreTUYeCKOH 1 NMHUIIEBOH O€30MacHOCTH, pa3BUTHH MeANUUHEL [IpaBuia nmoncka u
aHaIM3a XUMHYECKOH WH(pOPMAIMK U3 Pa3MYHbIX HCTOYHHKOB (Hay4yHass W y4eOHO-Hay4Has
JUTEepaTypa, CpencTra MacCoBO HpOpMannu, ceTb UHTEpHET)

IpakTuyeckue 3aHaATHSA

ITonck m aHanM3 KEWCOB O NMPUMEHEHWH XUMHYECKHX BEINECTB M TEXHOJOIWH C y4eToM Oyayruein
npoeCcCHOHATBHONH  NEATENIbHOCTH 1O  TEeMaM:  Ba)XKHEHINWE  CTPOUTENIbHBIE  MAaTepHalIbl,
KOHCTPYKLMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa, MaTepuaibl Mg SJIEKTPOHUKH,
HAHOMAaTEpHUAJIbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHHMKM OHEPrUH, OPraHUYECKHEe W MHUHEPAJIbHbBIE
ynoOpeHus1, IEKaPCTBEHHBIE BEIECTBA, OBITOBAS XUMHUSI.

3amura: IIpencrasneHue pe3yabTaToB pelIeHNs KeHCOB B fopMe MUHH-IOKJIAa C Ipe3eHTauunei

IIpomexyTouHas aTTecTanys Mo AUCUUILIHHE (3a4eT)
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Bcero

72
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3. YCJIOBHUS PEAJTU3AIIMU TPOT'PAMMEI OBIIIEOBPA3OBATEJIBHOM
JANCIUTIJINHbI

3.1. TpeGoBaHusI K MUHHMAJILHOMY MATepPHAJILHO-TEXHHYECKOMY 00ecrneyeHHI0

Jis peanuzanuy MPOTPaMMbl TUCLHUILIMHBI JOJDKHBI OBITH TPEAYCMOTPEHBI CIENYIOINe
CTIeIHAJIbHBIE TOMEIICHUS. YIeOHbI KaOWHET XUMUU W/ y4eOHONH X MIMHYECKOU JTaOOpaToOpHH.

OGopynoBanue y4e0HOro ka0umHera (HArJIsiAHbIe MOCOOHMs): HAOOPBI MIAPOCTEPIKHEBBIX
MojeNell MOJIEKYJI, MOJENIH KPUCTAUTUIECKUX PEIIETOK, KOJUIEKIIMHU MPOCTBIX U CIIOJKHBIX BEIECTB
W/ KOJUIEKIIMM TIOJMMEPOB, KOJUIEKIHMsS TOPHBIX MOpPOA M MHUHepayos, Tabinua MeHpneneesa,
yueOHble PpuibMbl, H(POBBIE 00pa30BaATENBHBIC PECYPCHI.

TexHuuecKue cpeacrBa 00y4eHHUsi: KOMIBIOTED C YCTPOMCTBAMH BOCIPOU3BEICHHS 3BYKA,
NPUHTEP, MYJbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMENUITHAas IOCKa, YKas3Ka-Npe3eHTep I
MIPE3CHTALUN.

OGopynoBanue Jadoparopusn U padoYux MecT JIAOOPATOPHM: MEH3YPKH, IHITETKU-
KaIeJIbHULbI, TEPMOMETPBI, MHUKPOCKOII, JIyIbI, IPEIMETHbIC U IMOKPOBHBIE CTEKJIA, TUIAHLIETHI IS
KaleJbHbIX peakuuil, (uibTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKJSIHHbIE MPOOMPKH, PE3UHOBBIC
npoOku, GoHapUKHU, HAOOP PEAKTHUBOB, CTEKJITHHBbIE MAJOYKH, INTATUBBI IJII MPOOHPOK, MEPHBIC
LWJIMHAPBI, BOPOHKU CTEKJITHHBIC, BOPOHKU AeTUTENbHble uanHApudeckue (50-100 mi), cTymku ¢
necTukoM, ¢apdopoBeie HAIIKK, MHHLETHI, (QUIBTPBl OyMakHble, BaTa, MapJisi, YacOBbIE CTEKJA,
3JIEKTPOILIUTKH, JaOOpaTOPHBIE IITATHUBLI, CIUPTOBBIE TOPENKH, CIUYKH, MPHOOP A MOJyYEHUS
ra3oB (win npoOupka ¢ ra300TBOAHON TPYOKOH), AepKaTeNu I TPOOUPOK, CKIISTHKH JIJISl XPAHEHHS
PEaKTUBOB, pa3aTOYHbIC JIOTKH, XuMu4eckue crakanbl (50, 100 u 200 mut); mmarenu, MUHIIETHI,
TUTENIbHBIE IUILBI, CEKYHIOMEpPHI (TaiiMepbl), MepHble npodupku (Ha 10-20 M) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mu), BoasiHast OaHs (MJTM TEPMOCTAT), CTEKJITHHBIE MAJOYKH, KOHUYECKHE KOJIOBI
s tutpoBanust (50 m 100 muT); MHIMKATOpPHBIE MOJOCKH AJsi ompeneneHuss pH u cranmaprTHas
WH/IMKATOpHAs IKaJa;, YHUBEPCAIbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 mut (wnm mo3zatoper Ha 1, 5
u 10 mu), OropeTKyu [uId TUTPOBAaHMS, MEAULMHCKUE mmpHuibl Ha 100—-150 mu1, mabopaTopHblie W/HIH
aHamUTHYeCKUe BeChl, pH-MeTprl, cymuipHbIi mKad, u ap. tadbopaTopHoe 00OpyAOBaHHE.

3.2. UudopmanuonHoe o0ecneueHne peajTu3auiu NPporpaMmmbl

1. Jns peamuzaumu mporpammbl OubOmuoTedHblid GoHA 00pa3oBaTENbHOW OpraHU3ALNH
IOJDKEH MMETh IeYaTHbIe W/HMIN 3JIEKTPOHHBIE OOpa3oBaTelbHblE U HH()OPMAILMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE ISl HICTIOJIb30BAHMS B 00pa30BaTEIbHOM IPOLECCe, HE CTaplie 5 JIeT ¢ MOMEHTa
U3IaHUS.

2. PexoMeHayeMble Me4YaTHbIC U3AHUS 0 peann3auuu o01eodpa3oBaTeIbHON TUCIUILTHHBI
NPEACTABICHBI B METOAMYECKUX PEKOMEHAALIUSAX MO0 OPraHn3alui OOyUIeHUs.

4. PexoMeHaAyeMble MeYATHBIE H3AAHHUSA M0 PeaH3alHu 001e00pPa30BaTeIbHON AUCHHILTHHBI

OcHoBHBIE TeYaTHBIE H3AAHHUSA

1. Andunorenosa, M. B. Xumus: yueOHUK U MPAKTUKYM JJIsi CPEAHETO MPO(ECCHOHATHHOTO
obpaszosanusi / 1. B. Audpunorenora, A. B. badkos, B. A. [lonkoB. — 2-e u3a., uchp. u a00. —
Mocksa: U3narenscrso Opaiit, 2022. — 291 c.

2. IMeromuxuna, H. A. O6mas xumus: yueOnuk mis CIIO / H. A. Hleronuxuna, JI. B.
Mumnaesckasi. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

3. Huxonbeckuii, A. b. Xumusi: yueOHUK M NMPAaKTHKyM ISl CPeIHEro MpodeCcCHOHAIBHOTO
obpasoBanust / A. b. Hukoneckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u mon. — MockBa:
Usparensctso HOpaiit, 2022. — 507 c.

4. Xumwust: yaeOHUK U cpenHero npodeccnonaabHoro oopasosanus / FO. A. Jlebenes, I'. H.
@aneeB, A. M. T'ony6es, B. H. Illanosax;, nox obmeit penakuueii I H. ®aneesa. — 2-e m3n,,

nepepad. u non. — Mocksa: U3parensctso FOpaiit, 2022, — 431 c.
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JlonoIHUTEe IbHbIE HCTOYHHKH

1. Xwmusa 10 knmacc. Yrayonéunsiii yposenb : yueOnuk/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A A. Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlyauna. — M.: Ilpocsemenue, 2022, —
446, [2] c.: un.

2. Xwwmwma. 11 knacc. YrayOnénueii yposens : yueObnux/ B.B. Epemun, H.E. Ky3pmenko,
A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: Ilpocsemenue, 2022. — 478, [2] c.: ui.

3. Xwumwsa. YrnyOneHHwid ypoBeHb. 10—11 xmaccsl: pabouas mporpamma k JuHun YMK
B.B. JlynuHa: y4e0HO-METOTUYECKOe nocobue / B.B. Epemun,
A A. JIpoznos, 1.B. Epemuna, 3.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

4.  Meronuyeckoe mocodue k yuebnuky B. B. Epemmna, H. E. Ky3sbmenko,
B.U. Tepennna, A. A. Jlpoznosa u ap. «Xumusi. Yriryonensslit yposenb». 10 knace / B. B. Epemun,
AA. Jpo310B, HUB. Epemuna, B. n. MaxoHuHa,
O. 10. Cumonoga, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un.

5. Meroaudeckoe mocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3nosa
u np. «Xumus. YrinyOnennslid yposenby». 11 xmacc / B. B. Epemun, A A. JIposznos, 1.B. Epemuna,
H.B. Bosnxosa, H.B. @upcrosa, 2.10. Kepumos. — M.: [Ipoda, 2018. — 423 ¢. : un.

6. TIycesa, E. B. Xumus qns CIIO: yuebno-metonudeckoe mocobue / E. B. I'ycesa, M. P.
3uranmmHa, J{. M. Kynukosa. — Kazaus: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. —
Tekcr: osnekrponHeri //  Jlamb :  snekTpoHHO-OMOmmorewynas  cucrema. —  URL:
https://e. lanbook.com/book/196096 (mata obpamenus:: 14.10.2022). — Pexkum pocrtyma: ans
aBTOPU3. MOJIb30BATENEH.

7. Yepuuxosa, H. FO. Xumust B 1oCTyTHOM H3JI0KEeHUH: yaeOHOe nmocobue ms cro / H. HO.
Uepnukosa. — 2-e m3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: osnekTpoHHBI // JlaHp: 3nekTpoHHO-OMOnmMoreyHas cucrema. — URL:
https://e. lanbook.com/book/195532 (mata obpamenms:: 14.10.2022). — Pexkum pocrtyma: ans
aBTOPU3. MOJIb30BATENEH.

8.  IlleBnuupiHa, JI. B. Xumus: yue6Hoe mocobue / JI. B. IlleanubiHa, A. M. AnapHeB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texct: 31ekTpoHHbIi // JlaHb:
BNIEKTPOHHO-OMbONMMoTeunast cucrema. —  URL:  https://e.lanbook.com/book/118505  (mara
obpamenust: 14.10.2022). — PexxuM AOCTyMA: AJIsT aBTOPHU3. MOJIb30BATEIICH.

9. bmunos, JI. H. Xuwmust: yueOnuk ans CIIO / JI. H. baunos, M. JI. Ilepdunosa, T. B.
CoxkonoBa. — 2-e m3a., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Tekcr: osnekTpoHHBI // JlaHp: 3nekTpoHHO-OMOnmMoreyHas cucrema. — URL:
https://e. lanbook.com/book/167183 (mata obpamenms: 14.10.2022). — Pexum pocrtyma: ans
aBTOPU3. MOJIb30BATENEH.

10. Tabpuensn, O. C., JeicoBa, I'. I'. Xumusi: kHUTA JUIsl MpenojaBaTeNs: y4ded.-MeTox.
nmocodue. — M. Akanemus, 2012. - 332 c.

11. UYepnuxkosa H. 0., Memepsikoa E. B. Pemaem 3agaun no XMMHUHU CaMOCTOSTEJbHO:
yuebHoe nmocobue / H. FO. Ueprukosa, E. B. Memepsikoa — Cankr-IlerepOypr: Jlanp, 2022. — 328
C.

12. Pesnukos B. A. COOpHHMK ympakHEHHWH W 3a7a4 1O OPraHHMYECKOW XMMHUH: ydeOHOe
nocobue / B.A. Pesunkos — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kanycruna A. A., Xampuenko U. I'., JIubanor B. B. O0mas u HeopraHudeckass XUMHSI.
IIpaktukym / A. A. Kanycruna, U. T'. Xanpuenko, B.B. JInbanos — Canxr-IlerepOypr: Jlans, 2020.
—152c.
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OK/MIK

Moayas/Paznen/Tema

PesyabTaT 00yuenus

Tunsl oLeHOYHBIX
MeponpHsSITHH

3.1

OK 01

Knaccupuxanms,
HOMEHKJIAaTypa U
CTpOeHHe
HEOPTaHUYCCKUX
BEILIECTB

Knaccuduumpoarp
HEOpraHU4ecKue
BEILECTBA B COOTBETCTBHU
C MX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHME HEOPraHUYECKUX
BELIECTB UCXOJS U3 UX
XUMHYECKON (POPMYJIbI HITH
COCTaBJICHUE XMUMUYECKON
(bopMyIIBI ICXO/S 3 HA3BAHUS
BELIECTBA 10 MEXIAYHAPOIHON
WJIU TPUBUAJIBHOU
HOMEHKJIaTypey.

2. 3agauyu Ha pacyeT MacCoOBOI
I0JH (MacChl) XUMHYECKOTO
3JeMeHTa (COCIMHEHNS) B
MOJIeKyJie (CMECH).

3. IlpakTuueckue 3aaaHus MO
KJaccu(pUKaLU, HOMEHKJIAType
XUMUYECKUM popmyniam
HEOpPraHUYEeCKUX BEIeCTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTuyeckue 3aaHus Ha
onpeAeIeHne XUMHUIECKON
AKTUBHOCTH BEILECTB B
3aBUCUMOCTHU BHJA X UMUYECKON
CBSI3U U TUIA KPUCTAJUIUYECKOU
peleTKu

3.2

OK 01
OK 02

Du3NKO-Xx UMHYECKHE
CBOICTBA
HEOPraHUYECKHUX
BEIIECTB

VcraHaBIuBaTh
3aBUCHMOCTb (PU3UKO-
XUMHMYECKUX CBONCTB
HEOPTaHUYECKUX BEILIECTB
OT CTPOEHUSI AaTOMOB U
MOJIEKYJI, a TAK)KE TUIA
KPUCTAJIMYECKON
peLIeTKH

1. Tect «Ocobennoctu
XHUMHUYECKHX CBONCTB OKCHUIIOB,
KHCJIOT, OCHOBAaHMI, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIC.

2. 3ajaHusi Ha COCTaBIeHUE
YPaBHEHUM XUMUYECKUX PEaKLUM
C y4acTHEM IPOCTBIX U CIOKHBIX
HEOPraHUYEeCKHX BEIeCTB:
OKCHJOB METAJJIOB, HEMETAJJIOB U
aM(OTEPHBIX IJIEMEHTOB,
HEOPraHUUYeCKUX KUCJIOT,
OCHOBAaHMI U aM(OTEPHBIX
TUJIPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapAKTEPUIYIOLIUX UX
CBOWCTBA M CIIOCOOBI MOy YSHHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TeopeTHYecKue 3a1aHus Ha
CBOICTBA U MOJy4YEHUE
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