ﬂ,OKyMeHT nognucaH I'IpOCTOVI 3J'IEKTpOHHOl71 noanucbo
NHdopmaums o BragenbLe:

OUO:Mapusenkos ME. pE NEPAJIBHOE|ATEHTCTBO XEJIE3HOLOPOXHOIO TPAHCMOPTA
Rlonxsocts: am.aupexropa o YT DepepanbHoe rpcyapcTBeHHoe GIOKETHOE 06Pa30BaTe/bHOE yUpeX/eHIe

[lata nognucanus: 29.06.2026 10: 6
YHWUKaNbHbIA NPOrPaMMHbIiA KNHOY: BbICLLIETO 0bpasoBaHmA

e3c36e79ebb3c1c290e8708946b53KDBeTERBYPTCKNIA TOCYAAPCTBEHHbBIA YHUBEPCUTET NyTeN COOGLLEHNS

Mmnepatopa AnekcaHgpa I»
(®re0OY BO MNryne)

BpAHckuii punmnan NCYnc

W.E. MapnHeHKOB
« Ic6~ 2026 T.

PABOYAS MPOFPAMMA YYEBHOW AUCLUNNNHDI
O0OA.04 XMINHA

ANs cneunansHOCTH
13.02.07 DneKTpocHabxxeHue

Keasmgmkauma: TexHnK

Bug nogroTosku: 6asosas

dopma 06yyeHus: ovHas

HopmMaTuBHble CpoKu 00yuyeHuns: 2 roga 10 mecAues
Hauano nogroTosku: 2026 rog

BpaHckK
2026



Pabouass mporpamma mo muctmumiHe OOJ[.04 Xummsa paszpaboTaHa Ha OCHOBE
TpeOoBaHuii deaepanbHOro TroCyAapCTBEHHOrO 00pa30BaTENbHOTO CTaHIApTa
cpenHero o0iuero 0o0pa3oBaHUs, YTBEPKIACHHOTNO MpPUKa3oM MUHUCTEPCTBA
oOpazoBanus 1 Hayku P Ne413 ot 17.05.2012 r., npeabpsSBAsSieMbIX K CTPYKTYPE,
COJICPKaHUIO W Ppe3ysibTaraM OCBOCHHs yueOHOU nucuuminnabl OOJ1.04 Xumus, B
COOTBETCTBUM ¢ PekOMEHAAIMAMU MO OpraHu3aluy NOJYUYCHHUS CPEAHEro 00IIero
oOpa3oBaHMsl B TPEIENaxX OCBOCHUS 00pa30BaTENBHBIX MNPOrPaMM CPEOHETO
npo(eCcCUOHaTbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOIO 0OMIEro oOpa3oBaHus, C

yuyeroM  TpeOoBaHuii  (peAEpaIbHBIX  TOCYJAPCTBEHHBIX  00pa30BaTEIbHBIX

CTaHIApPTOB M TMOJiydaeMoil mpodeccun Win
npo(eCCUOHATTBHOTO 00pa30BaHMsl.

Opranuzarusi-paspadotuuk: bpsackmii pumuan [MTYTIC

OnoOpeHo Ha  3acelaHUM  IMKJIOBOW  KOMUCCHU
€CTECTBCHHO- HAYYHBIX U MAaTEMATUUECKUAX JUCIUTUTMH

[TpoTokon Ne 7 ot « 12 » 05 2026
[Ipeacenarens UMKITOBOW KOMUCCUA

PexomennoBaHo MeTOIMYECKUM COBETOM (prstnasia
[Tpotokon Ne 6 ot « 14 » 05 2026
[Tpencenarens — 3am. aAupekTopa (uanana no YI1P

YreepxacHo lleparornyeckum coserom TI'YTIC
[Tpotokon Ne 6 ot « 14 » 05 2026

CIICHUaJIbHOCTH  CPCAHCTO

o0menpo(ecCuOHANTBHBIX,

[ITamommukora B.H.

Mapunenkos U.E.
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1. O0mas xapakrepucTuka pado4dei nporpaMmMbl y4e0HOI JHCHHILINHBI
00/1.04 Xumust
1.1. MecT0 OMCHUNJIMHBI B CTPYKTYpPEe OCHOBHOH mNpodecCHOHANbHOIM
00pa30BaTeJbHON MPOrpaMMBblI
Vuebnas mucummamHa OOJ[.04 Xumwus sABiseTcs 00S3aTeNbHON YacThbiO

o0meoOpazoBarenbHOr0  1UKiIa  oOpasoBarenbHOM  mporpammbl  CIIO B
cootBeTcTBUM ¢ OI'OC no cnennanbHocTr 13.02.07 DnekTpocHaOKEHUE.
[TpuknanHoil MOIYJb BKIIFOYAET pa3aei 8 «XuMusi B ObITY M MPOU3BOJICTBECHHOM
JEATENBHOCTH YEJIOBEKAY, KOTOPBIA peanusyeTcs JUTS BCEX
npodeccuit/cnenuaibHOCTe  METOJAOM — pPEHICHUST  KEHCOB, CBSA3aHHBIX €
JKOJIOTUYECKON  O€30MaCHOCTHIO W OLEHKOW TMOCHEACTBUNA  OBITOBOM M
NPOU3BOJACTBEHHONH  JEATENIBHOCTH, COOTBETCTBYIOLICH —oTpacisam  Oyaymei
nPO(PECCUOHATIBHOMN ACATEIBHOCTH 00YyYArOIIMXCSI.

1.2. lesu n JIaHUpyeMble pPe3yJabTaThl 0CBOCHUS AUCIUTLTHHBI

1.2.1. Ileqim | 33724 TUCUUTJIMHBI

Conepsxkanue mporpammbl 001Ie00pa30BaATEILHON AUCIMILUTAHBL « XUMUSD)
HAMPABJICHO HA JOCTHKCHHE CIICTYIOIINAX LeJIe:

- (GOpPMHUPOBAHUE CHCTEMbl XWMHUYECKMX 3HAHUH Kak BakHEHIICH
COCTABJISIFONICH €CTECTBEHHO-HAYYHOW KApTUHBI MHPA, B OCHOBE KOTOPOM JiexkaT
KITFOUEBBIC TOHATHS, (DYHAAMEHTANBHBIE 3aKOHBI MU TEOPHUM XWMHUH, OCBOCHHE
S3bIKa HAYKH, YCBOCHHEC W TOHUMAHUE CYLIHOCTH JOCTYMHBIX O00OMICHUI
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C WCTOPUCH WX Pa3BUTHUS U
CTaHOBJICHUS,

- (GOPMHUPOBAHUE W PA3BUTUE MPEACTABJICHUA O HAY4YHBIX METOAAX
MO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIMA, HEOOXOAUMBIX IJiI TPUOOPETCHUS
YMEHUN OPUECHTUPOBATHCS B MUPE BEUIECTB U XUMHYECCKUX SIBIICHHUMA, UMECIOIIUX
MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHON JKU3HU,

- pa3BUTHEC YMEHWUI W COOCOOOB JIEATEIBLHOCTH, CBSI3aHHBIX C
HAOJNIOACHUEM U OOBSICHEHUEM XUMHUYECKOTO SKCHEPUMEHTA, COOIHOJCHUEM
npaBujl 0€30MacHOr0 00paleHUs C BEIIECTBAMHU.

3amauu IMCHUANJINHBI:



1) cdhopmupoBarb  MOHUMAHME  3aKOHOMEPHOCTCH  MPOTEKAHUS
XAMWYECKUX IMPOLIECCOB U SIBJICHUI B OKPY)KAIOLIEH CPele, a TAK)KE UX CBA3b C
LIEJIOCTHOW HAYYHON KapTUHON MHUpa U APYTHUMHU €CTECTBEHHBIMHA HAYKaMU,

2)  pa3BUThb yMEHHS COCTABIATH (OPMYJIbI  HECOPraHMYECKHX W
OPraHUYECKUX BEIIECTB, YPABHCHUSI XUMHUUYECKUX PEAKIMH, OOBICHATH UX CMBICI,
UHTEPIPETUPOBATE PE3YJIBTAThl XUMHUUYECKUX SKCIIEPUMEHTOB,

3)  copmupoBaTh HAaBBIKM MPOBEACHUS MNPOCTEHIIMX XUMHUYECKUX
SKCIECPUMEHTAJIBHBIX HUCCIICIOBAHUIA C COOMFOJCHWEM TPaBWI OE€30MacHOro
oOpaleHus ¢ BEIECTBAMY U J1TAOOPaTOPHBIM 000PYIOBAHUEM,

4)  pa3BUThb YMEHUS HAaxXOOUTh, AHAJU3WPOBATb W HWCHOJIB30BATH
UHPOPMALMIO XUMHUYECKOTO XapakTepa W3 Pa3MyHbIX HHPOPMAILMOHHBIX
VMCTOYHUKOB, BKJIFOYAs YUEOHYIO TUTEPATYPY, HAYUHbIC MyOJMKalMd U UHTEPHET-
PECYPCHI;

5) chopmupoBaTh YMEHHS MPOTHO3WPOBATH  MOCJEACTBUS  CBOEH
JESATEIbHOCTH W XUMHWYECKMX MPUPOAHBIX, OBITOBBIX M MPOU3BOJACTBEHHBIX
MPOLECCOB, YUNUTHIBASI BO3MOKHBIE SKOJIOTHUECKHAE U COLMAIBHBIE BO3ACHCTBHS,

6) copMupoBaTH MOHUMAHHME 3HAYUMOCTH JOCTHXKCHUH XWMWYECKOW
HAYKM W TEXHOJOTWH JUIsl Pa3BUTHSl COLMAIBHOM W MPOM3BOJACTBEHHOM Ccdep C
YMEHHEM MMPUBOJUTH NIPUMEPBI UX MPUMEHEHHUS B Pa3IMUHbIX CPEpax >KA3HM.

1.2.2. Tlnanupyembie Ppe3y/bTAaThbl OCBOCHHS 001e00pPa30BATEIbLHOM
JUcUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0oe 3HaueHME 001Ic00Pa30BaTENbHAS JUCHUIIIMHA « XUMUSD UMEET IPH
¢opmupoBannn u pazutu OK 01; OK 02; OK 04; OK 07 mn IIK,
[IPEACTABIIEHHBIX B AKTYaJIM3UPOBAHHBIX OI'OC CIIO 1o

npodeccun/cnenanbHOCTH.



Koam
HAHMEHOBAHHE
(¢popmupyembix
KOMIIeTEeHIHI

Ilnanupyembie pe3yJbTATbl OCBOCHHS TUCHHUIIIHHbI

,I[ncummmlapﬂble2

OK 01. Beibuparb
CHOCOOBI peLIeHus
3a1a4
npodheCCHOHANTbHOM
IesTeIbHOCTH
NPUMEHHUTEIBHO K
Pa3THYHBIM
KOHTEKCTaM

O6mue’
JIHYHOCTHBIE PE3yJabTaThl AOJIZKHBI OTpPaRaATh B
4ACTH:
TPYAOBOI0 BOCIIHTAHHSA:
— TOTOBHOCTH K TPYAy, OCO3HAHHE  IIEHHOCTU
MacTepCTBa, TPyaoodue;
— TOTOBHOCTH K AKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTHYECKOW U COLMAaJbHON HANpPaBJIECHHOCTH,
CrOCOOHOCTh ~ WHUIMUPOBATH,  IUIAHUPOBATH |
CaMOCTOATEJIBHO BBIMOJIHSITH TAKYIO AEATEbHOCTD;,

— WHTEepeC K pa3u4yHbiM cdepaMm npodeccrHoHaTHHON

NESTENbHOCTH.
MeTtanpeamMeTHbI€ Pe3yabTATHI JOJAKHBI OTPAKATD:
Osjaagenue YHHBEPCAJIbLHBIMH y4eOHbIMH

MNO3HABATCJIbHbBIMH HeﬁCTBHHMH:

a) 6a3oBble JJOrHYeCKue NeHCTBHS:

—  CaMOCTOSITeJIbHO (JOPMYJIUPOBATh U AKTYaJTHU3UPOBATH
npobJeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

— YCTAaHABJIMBATH Cyu[eCTBeHHbeI MPU3HAK nJiIin
OCHOBaHUA [AJiId CpPaBHCHUA, KJ'IaCCI/I(l)I/IKaL[I/II/I u
0000I11IeHHMS;

—  OmpenessTh Henu  JeATeIbHOCTH,
napamMeTPbl U KPUTEPHUU UX NOCTUKCHUS,

— BbEBJATH 3aKOHOMEPHOCTHU W TPOTUBOPCHUUA B
pacCMaTprUBACMBIX ABJICHUAX,

— BHOCHUTH KOPPEKTUBBI B JACATCIbHOCTL, OLCHHUBATDH

3a1aBaTb

JucuuniInHApPHbIE Pe3yJbTaThl J0JKHbI OTPAXKATH:

PG 01. chopMHPOBAHHOCTH MPEACTABICHUNA: O XUMHUYECKON
COCTaBJISIIOLIE] €CTeCTBEHHOHAy4YHONH KapTHHBI MHpa, pOJU
XUMHHM B TIO3HAHWU SIBJICHUH MNpHUPOAbl, B (OPMHUPOBAHUU
MBIIUICHUST W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPAMOTHOCTH, HEOOXOAMMOH JJIsl PEeHIeHHS MPaKTHUYECKHX
3a1a4 ¥ HKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3A40POBBIO U IPUPOHON Cpene,;

ITP6 02. BrageHue cucTeMOW XHMHMUYECKMX 3HAHHUH, KoTOpas
BKJIFOYAET.:  OCHOBOIIOJIATAIOIIME  IMOHATHUA  (XUMHYECKUH
3JIEMEHT, aTOM, J3JIGKTpOHHas 00ojo4yka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTb, CTENEeHb OKHCIEHHUS, XUMHUYeCcKast
CBsI3b, MOJIb, MOJISIPHASI MacCa, MOJISIPHBIA 00bEM, yriIepOaHbIi
ckener, (YHKUMOHAJbHAs TpyINa, pagukajl, H30MEpHs,
HN30MepbI, TOMOJIOTUYECKUH psii, TOMOJIOTH, YIJIEBOAOPOIHI,
KHCJIOPOZ- U a30TCOAEpIKAIINE COSNUHEHHs, OWOIIOTHYECKU
aKTHUBHBbIE BellecTBA (yIJEBOABI, JKUPBL, OENKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COEIUHEHMs], KPUCTAJJIMUYECKas pelleTka, TUIbl XUMHUYECKUX

peakuuii (OKHCITUTENIbHO-BOCCTAHOBUTEIIBLHBIE, 5K30-U
SHAOTEPMHUYECKHE, peaKIuu HWOHHOrOo oOMeHa), pacTBOp,
SNEKTPOJIUTHI, HEDJIEKTPOJTUTHI, 3JIEKTPOTUTUYECKAST
IMCCOLMALINS,  OKUCIIUTEIb, BOCCTAHOBHTENb, CKOPOCTb

XUMHYECKOH pEeaKkIH, XUMHUYECKOE€ PaBHOBECHE), TEOPUH U

! O6Imme pesybTaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C JIHYHOCTHBIMH H METATPEIMETHBIME pe3yasTatamu OIOC COO (Ipukas MunoGpraykn Poccru ot 17.05.2012 Ne 413

(pemaxums ot 27.12.2023 r.), B (popMHPOBAHUE KOTOPBIX YUACTBYCT 00IICO0PA30BATCIbHAS JUCIHILIAHA.

2
JMCcounMHAPHBIC PE3YIbTATHl OCYIMICCTBILIIOTCA B COOTBCTCTBHE C TPSOOBAHHAMH K HMPSAMCTHBIM pe3yibrataMm 0a3osoro yposHi (ITPO), ycranosacHasMu OT'OC COO (Ipuxa3

Munrobprayku Poccuu ot 17.05.2012 Ne 413 (pemaxums ot 27.12.2023 1.), ¢ COXpaHCHHEM HCXOIHOHW HYMCPAIIHH.
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COOTBETCTBUE PE3YJIBTATOB LEJSIM, OLIEHUBATb PUCKHU
HOCJIEACTBUI NeATEeJIbHOCTH.

0) 0a3oBbIe HCCIeA0BATE/IbCKHE AEHCTBHS:

BJIaETh HABbIKAMHU Y4eOHO-UCCIIENOBATENLCKON U
HpOGKTHOfI ACATCIIbHOCTH, HAaBbIKaAMU Pa3pPCHICHUA
npobnem;

BBIABJIATH NMPUINHHO-CJIICACTBCHHBIC CBA3HU u
AKTYAJIU3UPOBATh 3adady, BbIABUIATb TUIIOTE3Y €€
peUICHNA, HAXOAUTH apryMEHTBI OJIA AOKAa3aTCibCTBA
CBOUX YTBep}KHeHI/Iﬁ, 3a1aBaTb napaMeTpbl u
KPUTEPUH PELLICHUS,

AHATU3UPOBATDh MOJTYUYCHHBIC B XOAC€ PCIICHUA 3ada4n
pE3ybTAaTHhI, KPUTHYCCKU OLCHUBATH nux
JOCTOBEPHOCTb, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX,

YMETE MNEPEHOCUTH 3HAHUSA B IMO3HABATCIIBHYHO U
MPaKTUYECKYIO O0JIACTH KU3HENEATETLHOCTH.

3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHHUS OpraHMYeCKUX
Bemects A.M. bytnepoBa, Teopus 3JE€KTPOJUTHUECKOMN
auccounanuuy, nepuoauueckuii 3akod .M. Menneneesa, 3akoH
COXPAHEHHsI MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK
XUMHH, (PAKTOJOTMYECKHE CBEICHUS O CBOWCTBAX, COCTAaBE,
NOJy4eHUH ¢ O€30MacHOM HCIIOJIb30BAHUHM  BAXKHEHUIIHX
HEOPraHMYECKUX M OpPraHUYEeCKHX BEIIeCTB B OBITY W
MPAKTUYECKON AESITENIbHOCTH YEJIOBEKa,

IIP6 03. copMHPOBAHHOCTh YMEHUH BBIIBJIATH XapaKTEPHBIC
MPU3HAKH U B3aMMOCBSI3b WM3YYEHHBIX IOHATHUN, NPUMEHATH
COOTBETCTBYIOIIME MOHATUA @PU ONHCAHUU CTPOCHUS W
CBOICTB HEOPraHMYECKMX W OpPraHWYEeCKHUX BEUIECTB M HX
MPEBPALLECHUI, BBIABIATE B3aUMOCBA3b XMMUYECKUX 3HAHUN C
MOHATUSIMH U IIPENCTABJICHUAMH IPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

mP6 04. copMuPOBaHHOCTP YMEHHUH  HCIOJB30BATH
HAaUMEHOBAaHMSI XUMHUYECKHX COEIUHEHHH MEXAYHapOIHOIO
COH03a TE€OPETUYECKOW M MPUKJIAJHON XUMUHU U TPUBUAJIbHBIC
HA3BaHMs BAKHEUIINX BELIECTB (STWIEH, alleTHJICH, TIHLIEPHH,
(deHon, GopManbpIeru, YKCyCHasi KHCIOTA, TJUIUH, yrapHbINA
ra3, yrjIleKMCNbIA ra3, aMMHaK, rameHas U3BeCTb, HeraleHas
U3BECTh, IHUTHEBAsl COAA M JAPYIHX), COCTABISTH (HOPMYIIBI
HEOPraHWYeCKMX W OPraHUYeCKUX BELIECTB, YPABHEHUs
XUMHYECKUX peakuuil, OOBSICHATb UX CMBICH, TOATBEPIKIAAThH
XapaKTepHBbIE XUMHYECKHUE CBOICTBA BELIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMU U 3aIUCAMU YPABHEHUN
XUMHUYECKUX PEAKLU;

P66 05S. chopmMupoBaHHOCT YMEHWUH  yCTaHABIIUBATH
MIPUHAAJIEKHOCTD WU3Y4YEeHHBIX HEOPTraHUYECKHUX 51
OpPraHUYeCKHUX BELIECTB K ONpPENESCHHBIM KJIacCaM MU IPyIIaM
COCAMHEHMH, XapaKTepu3oBaTh HUX COCTaB U BWXKHEHLIUE
CBOJICTBA, ONpenNeNATb  BHUABl  XHUMHYECKHUX CBsI3ei
(KOBaJIeHTHAs,, MOHHAS, METAJUINYECKas, BOAOPOIHAsI), THIIBI




KPUCTAJIMYECKUX  PELIETOK KJIACCU(UIIIPOBATD
XUMHUYECKHUE peakiny;

IIP6 07. chopMHPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (QOpMyJiaM U ypaBHEHHMAM XUMHUYECKHX PEaKIHi
C HCIIOJIb30BaHUEM (PU3NUYECKUX BEINYHH, XapaKTEPHU3YIOLIHX
BEIIECTBA C KOJMYECTBEHHOHW CTOPOHBI. Macchl, 00BeMa
(HOpMasnbHBIE  YCJIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA,
HCIOJIb30BaTh CUCTEMHbIE XMMUYECKHUE 3HAHUS AJi1 IPUHATUS
pelleHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3aHHBIX C

BEIICCTBAMU U UX MPUMECHCHUECM.

BEIIECTB;

OK 02. Mcnonp3oBaTh
COBpPEMEHHbIE
CpeICTBa MOUCKA,
aHamM3a u
UHTEPIpPETanu
uHpOpMaLUHU U
UH(pOPMALIMOHHBIE
TEXHOJIOTUH IS
BBIMOJIHEHUS 37124
npodheCCHOHANTbHOM
IeSITeIbHOCTH

qacTu:

JInuHocTHBIE pe3yabTaThl JOJKHbBI OTPAKATH B
LIEHHOCTH HAYYHOI' 0 MO3HAHHS:
c(opMHPOBAHHOCTD MHUPOBO33PEHHs],
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha Uaore KyJbTYD,

CrOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCcTa B
MOJIUKYJBTYPHOM MHUPE;

COBEPLUIEHCTBOBAHHE S3BIKOBOM M  YMTATEIbCKOI
KyJbTYpbl KaK CpEeACTBAa B3aUMOJCUCTBUS MEXAY
JIIOAbMU Y MMO3HAHUS MUpA.

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsJaaenue

YHHBEPCAJIbLHBIMH y4eOHbIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

BJIQACTb HAaBbIKAMU TIOJTYUYCHUSA I/IH(bOpMaLII/II/I u3
UCTOYHHUKOB pa3HbIX THUIIOB, CAMOCTOATECIIBHO
OCYLIECTBJISATh TMOHMCK, aHAJIM3, CHUCTEMATH3ALMI0 M
UHTEPIPETauni0 WHPOPMALUU PA3JUYHBIX BHAOB U
(dbopM mpencTaBJIeHUS,

CO371aBaTh TEKCTHI B PA3JMUYHBIX (opMarax ¢ y4yeToM
Ha3HaueHUs1 MHQOpMAIMKM M IeJIEBOH ayJUTOPHH,

HucnuniauHapHbie (NpeAMeTHbIE) pe3yJbTaTbl M JI0JIKHBI
O0TPaXKATD:

ITP6 06. BiageHue OCHOBHBIMU METOJAMHU HAYy4HOTO MMO3HAHUS
BEIIECTB U XMMHYECKHUX SIBJICHUN (HAOJIOAeHHe, U3MEpEHHE,
SKCIIEPUMEHT, MOJIEINPOBAHHE);

IIP6 07. chopMHpPOBAHHOCTH YMEHHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (QOopMyJiaM U yPaBHEHHAM XUMHUYECKHX PEaKIHi
C HCIIOJIb30BaHUEM (PU3NUYECKUX BEINYHH, XapaKTEPH3YIOLIHX
BEIECTBA C KOJMYECTBEHHOH CTOPOHBI. Macchl, oObeMa
(HOpMaJibHBIE  YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA,
HCIOJIb30BaTh CUCTEMHbIE XUMHUYECKHUE 3HAHUS AJi IMPUHATUS
pelieHui B KOHKPETHBIX JKU3HEHHbIX CUTYaLUsX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM,

IIP6 08. copMUPOBAHHOCTH YMEHUH IUTAHUPOBATH U
BBIMIOJIHATD ~ XUMHYECKHH  OKCHEPUMEHT  (TIpeBpaileHus
OpPraHUYeCKHUX BEIECTB IPU HArpeBaHUU, MOJY4YEHUE 3TUJICHA

U U3YYeHHE €ero CBOWCTB, Ka4yeCTBEHHBbIC pPEAKIUU Ha
aNpIErubl, KpaxMaj, VyKCYCHYIO KHUCJIOTY, JeHaTypauus
OeMTKOB TMpPU HATPEeBAHWUHW, IBETHBIC peEakuu OEJNKOB;

MPOBOANTh PEAKIHA HOHHOTO OOMEHa, OMpeneNsiTh Cpeny
BOJHBIX PACTBOPOB, KA4YE€CTBEHHBIE pEAKIMH Ha Cyibdar-,
kapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, pellaThb
SKCIEPUMEHTANbHBIE 3amaun 1o TemaMm "Metamnel" u
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BbIOMpAas ONTUMANbHYI (OPMY NPEACTABICHUS U
BU3yaJIU3aLUH;

— OILICHUBATh JIOCTOBEPHOCTb,
uHpOpMaLUK, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOpMaM;

JIETUTUMHOCTD
MpaBOBBIM u

— BJIaA€Tb HaBblKaMH pacCliO3HaBaHUA W 3alllUThI
uHpopMauny, HUHPOPMALMOHHOW  O€30mMacHOCTH
JIMYHOCTH.

"Hemeramnel") B COOTBETCTBHHM C MPAaBWJIAMH TEXHHUKH
OesomacHocTH  Tpu  OOpalieHWW ¢ BEIIECTBAMH U
1abopaTOpHBIM  O0OpPYIOBAHUEM, TMPENCTABISITE PE3yJIbTATHI
XHUMHYECKOTO JKCIEepUMeHTa B (pOpMe 3amicH ypaBHEHHI
COOTBETCTBYIOLIMX pEeaKUUd U (POPMYyJHPOBATH BBIBOABI HA

OCHOBE 3THX PE€3YJIbTaTOB,;
IP6 09. chopMuUPOBAaHHOCTH YMEHHS  aHAJIH3HPOBATH
XUMHYECKYI0 ~ HMH(GOPMAIMIO, TOJNYyYaeMyl M3  Pa3HbBIX

UCTOYHUKOB (CPENCTB MaccoBOW WH(pOpManuu, cetb MHTEepHET
U IpyTHe).

OK 04. O¢pPexTuBrO
B3aUMOAENCTBOBATh U
paborathb B
KOJUIEKTUBE U
KOMaHe

JInuHOCTHBIE Ppe3yJIbTATBI

YaCTH:

rPaKAAHCKOr0 BOCIIUTAHHS:

— TOTOBHOCTb BECTH COBMECTHYIO MESITENbHOCTb B
UHTEpecax rpa’kI1aHCKOro o0IecTna,

— YMEHHE  B3aUMOAEWUCTBOBAaTL €  COLMAJIBbHBIMU
UHCTUTYTAMH B COOTBETCTBUU C WX (YHKIMAMH HU
HA3HAYECHHUEM.

MeTtanpeamMeTHbI€ Pe3yabTATHI AOJKHBI OTPAKATD:

OsnageHue yHHUBepCAJbHBIMH KOMMYHHMKATHBHBIMH

AeMCTBUSIMHU:

0) coBMeCTHas1 1eSITeJIbHOCTD!

— TOHUMAaTb u HCIIOJIb30BAaTh MIPEUMYyIIECTBA
KOMaHJHOH M MHANBHIYAJbHOH padoThI,

— TIpPUHUMATb LEJId  COBMECTHOH  JEATEJIBHOCTH,
OpPraHU30BBIBATh U KOOPAUHHUPOBATH NEHCTBHS IO €€
JOCTIKEHUIO! COCTaBJIATH TUIaH JIEHCTBU,
pacnpenessiTb POk C y4€TOM MHEHHUH Y4YaCTHHKOB
00CyK/IaTh pe3yJIbTaThl COBMECTHOM padOThI.

OsBnageHue  yHUBepCAJIbHBIMH  PeryJsiTHBHbIMH

AeMCTBUSIMHU:

r) NpUHATHE ce0s1 U APYTHUX Jroaeii:

— TPUHUMATh MOTUBbI U apTYMEHTHI IPYTUX JIOAEH npu

AOJIZKHbBI OTpakaTb B

HucnuniauHapHbie (NpeAMeTHbIE) pe3yJbTaTbl M JI0JIKHBI

O0TPaXKATD:
IIP6 08. cdopMUPOBAHHOCTH YMEHUH IUTAHUPOBATH U
BBITIOJIHSTh ~ XUMHUYECKUH  OKCIEpUMEHT  (TmpeBpaineHust

OpPTaHUYCCKUX BCIICCTB IMPU HArp€BaHUU, MOJYUYCHUE STUJICHA

U U3YYEHHE €ero CBOWCTB, KAa4YeCTBEHHBIC pEAKLUUU Ha
aNbIErubl, KpaxMaj, VyKCYCHYIO KHUCJIOTY, JeHaTypauus
OemKOB TMpPU HArPEeBAHWUHW, IBETHBIC pPEaKIUuH OEJNKOB;

NPOBOAUTh PEAKIUH HOHHOrO OOMeHa, ONpeneysiTh Cpeny
BOJHBIX PAcCTBOPOB, KAa4eCTBEHHBIE pEaKLUUU Ha Cyibdar-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KAaTHOH aMMOHHS, pPEeLIaTh
SKCIEPUMEHTANbHBIC 3amaun 1o TemaMm "Metamnel" u
"Hemeramnel") B COOTBETCTBHHM C MPAaBWJIAMH TEXHHUKH
OesomacHocTH  mpu  OOpalieHWW ¢ BEIIECTBAMH U
1ab0paTOPHBIM  O0OpPYOBAHUEM, TMPENCTABISTh PE3YJIbTaTh
XUMHYECKOrO JKCIEpUMeHTa B (OpMe 3ammucu ypaBHEHHH
COOTBETCTBYIOIINX peakiuuidi U (POopMynupoBaTh BBIBOIBI HA
OCHOBE 3THX PE€3yJIbTaTOB.
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aHaJIM3€e PE3yJIbTATOB EATEIbHOCTH,
MpU3HABaTh CBOE MPAaBO M MPABO APYTHX JIFOACH Ha
OImuOKH;

pa3BHBATH CIMOCOOHOCTH MOHMMATh MHUP C TO3UIUH
JOPYTOro 4eJIOBeKa.

OK 07.
CopeiicTBoBaTh
COXPaHEHHIO
OKpY>Karollei cpenbl,
pecypcocOepeKeHuro,
NPUMEHSTh 3HaHUS 00
U3MEHEHHNHU KJIMMAaTa,
TIPUHIUITBI
OepeKITMBOro
NIPOM3BOJICTBA,

3¢ pexkTuBHO
NEeCTBOBATH B
YPE3BbIYANHBIX
CUTYALHSX

JInuHocTHBIE pe3yabTaTbl JOJKHBI OTPAKATH B

YacTu:

3KO0JIOTHYeCKOro BOCIIUTAHMS:

— c(hOPMHUPOBAHHOCTh  3KOJIOTHUECKOW  KYJIBTYPBI,
MOHMMaHHUe BJIHUSHUS  COLUAJIbHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHHE MPUPOAHON M COLMANBHOMN
cpensl, OCO3HaHME  TJIOOANBHOTO  Xapakrepa
SKOJIOTHYECKUX MPodeM,;

— TIJIAaHUPOBAaHWE M  OCYLUECTBJIEHUE [OEUCTBUH B

OKpY’Karolllel Cpene Ha OCHOBE 3HAHUA LeJel
YCTOMYHUBOIO Pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEMNpUATHE AEHCTBUH, MPUHOCAIINX BpPEN
OKpy>Karoleu cpene,

YMEHHUE MIPOTHO3UPOBATh
5KOJIOTHYECKHE  IOCIENCTBUS
JNEUCTBUI, MPEAOTBPALLATD HX.

HeOJIaronpusITHeIC
NpeAnpPUHUMAEMbIX

MeTtanpeamMeTHbI€ Pe3yabTATHI JOJKHBI OTPAKATD:

OsJaaenue

YHHBEPCAJIbLHBIMH y4eOHbIMH

MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
B) padora ¢ nuH(popmanmeii:

UCTIONIb30BAaTh  CPencTBa  MH(MOPMALMOHHBIX |
KOMMYHHKAITUOHHBIX ~ TEXHOJIOTUH B  peUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTraHU3aI[HOHHBIX 3ama4y c coOroIeHIEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHUEHBI,  pecypcocOepekeHus,  MPaBOBBIX |
STUYECKUX HOPM, HOpM UH(POPMALTMOHHOH
0€30MMacHOCTH.

HucnuniauHapHbie (NpeAMeTHbIE) pe3yJbTaTbl U JI0JIKHBI
O0TPaXKATD:

PG 01. chopMHPOBAHHOCTH MPEACTABICHUNA: O XUMHUYECKON
COCTABJISIIOIIEH E€CTECTBEHHOHAy4YHOW KAapTHHBI MHUpPA, POJH
XUMHHU B TIO3HAHWU SIBJICHUH MNpHUpoOabl, B (HOPMHUPOBAHUU
MBIIUICHUST W KYJIBTYPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPAMOTHOCTH, HEOOXOAMMOHM JJIsl PEeLIeHHS MPAaKTHYECKHX
3ama4 ¥ HKOJIOTUYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
340POBBIO U PUPOIHOM CpeneE;

IIP6 10. chopMuUpPOBAaHHOCTH YMEHHMH COONIONATH MpaBHIIA
SKOJIOTUYECKH LEJeCOO0Pa3sHOro TMOBENCHHA B OBITY U
TPYZIOBOH NEATEIbHOCTH B LIEJSAX COXPAHEHUsI CBOETO 3[10POBbsI
U OKpY)KaloLled NPUPONHON Cpeabl, YYWUTBIBATH OMACHOCTH
BO3JICEUCTBUSI HA JXKUBbIE OPraHU3Mbl ONPENEJEHHBIX BEILECTB,
MOHUMAsl CMBICI [OKa3aTenass MNPeAesNbHOW  JONMyCTHMOM
KOHLICHTPALIUU.
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IIK 1.1
BrImoaHaTs
paboThI 1O
TEXHUYECKOMY
00CTTyKUBAaHUIO
obopynoBaHus
pacrpenenuTeabHbI
X YCTPONICTB
BJIEKTPUUECKUX
MOACTAHLIMH U
ceTei
HaIpPsKEHUEM 110
110 xkuIOBOJBT

-OBJIaICHUEe YMEHHSIMH U HaBbIKAMH PAa3JIUYHBIX
BUJIOB [TO3HABATEJIbHON AESITEIBHOCTH IJISI U3YUEHUS
Pa3HBIX CTOPOH OKPYKAIOIIETO MHDA,;

- TPUMEHEHHE OCHOBHBIX METOIOB IO3HAHUS
(HabmroneHnst, HAy4YHOTO  OKCIEPUMEHTa) s
U3YYEHUs Pa3IMYHbIX CTOPOH XMMHYECKUX OOBEKTOB
U TPOLECCOB, C KOTOPBIMH BO3HHMKAET
HEOOXOIUMOCTD CTAJIKMBATHCS B MPOQPECCHOHATBHON

chepe;

- KJ'IaCCI/I(l)I/ILII/IpOBaTb HEOPTAaHUYECCKUEC N OPraHUYCCKUEC BCIICCTBA B
COOTBETCTBUU C UX CTPOCHUEM

-yCTaHaBJIUBATDH 3aBUCUMOCTD (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB
OpPTaHUYECCKUX BEIICCTB OT CTPOCHUA MOJICKYJI
-yCTaHaBJIUBATDH 3aBUCUMOCTD (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX CBOMCTB

HEOPraHWYECKHUX BELIECTB OT CTPOEHUs aTOMOB M MOJIEKYJ, a TaKXe
THUINA KPUCTAIINYECKON PELIETKH

-MCCIEN0BaTh (PU3UKO-XMMUYIECKHE CBOWCTBA HCTUHHBIX PACTBOPOB
-OLIEHNBATb  TOCHENCTBUSI  OBITOBOM W NPOU3BOICTBEHHOM
IEATeNIbHOCTH YeJIOBEKa C MO3ULHUIT 9KOJIIOTHYECKOH Ge30MacHOCTH

BKJIFOUUTENBHO,

IIK 1.2 - OBJIQICHUE YMEHUSIMH OINpPENeNATh LeIH U 3a7a4d | - KJacCU(UIUpPOBaTh HEOPraHWMYECKHE W OPraHMYECKHE BEIIEeCTBA B
IIpoussonuts OEATEIbHOCTH, BBIOMpATh CPEACTBA NI  HX | COOTBETCTBUH C UX CTPOCHUEM

PEMOHT OOCTHKEHHsI Ha MPAKTHKE, -yCTaHABIMBATh  3aBHCHUMOCTb  (PU3MKO-XUMHYECKUX  CBOHCTB
o0opynoBaHus - OBJIAICHHE YMEHUAMHU MIPOTHO3UPOBATh | OPTAHUYECKUX BELIECTB OT CTPOEHUSI MOJIEKYJI

pacrpenenuTeNbHbl | HeOIaronpusATHbIE  SKOJIOTUYECKHE  IMOCIENCTBUS | -OLIEHUBATh  IOCJIEACTBUS ~ OBITOBOW M TMPOU3BOICTBEHHOH
X YCTPOMCTB MPEeANPUHUMAEMBIX ASUCTBUN, IPEIOTBPAILATh HX; IESATEIbHOCTH YeJIOBEKA C IMO3ULUI HKOJIOTHIECKO 0e30macHOCTH
3JIEKTPUYECKUX — WCNOJb30BAHME PA3MUYHBIX HCTOYHMKOB JMJIS | - YMeThb COONIOAATh MpaBHJia 3KOJOTHYECKH —LEeNecooOpa3HOro
MOACTAHLWN U MOJIy4eHUSI XUMHUYECKOW WH(POpPMAaLUH, YMEHHE | TIOBEACHUsI B OBITY M TPYAOBOH AEATENBHOCTH B LEJSIX COXPAHEHUS
ceren OLIEHUTb €€ JOCTOBEPHOCTb MJi1 JOCTHXKEHHs | CBOErO 310POBbsl U OKPYXKAKOILIEH MNPUPOAHOM Cpenbl, Y4YUTBHIBATH

HanpsiKEHUEM 110
110 xunoBOJBT
BKJIIOYUTEBLHO

XOPOIIUX PE3yJIbTATOB B MPOQeCCHOHANTBHON cdepe;

OIIaCHOCTDb BOSI[GI‘/'ICTBI/H[ Ha JKHUBBIC OpPraHu3Mbl OIIPCACICHHBIX
BC€IICCTB, INOHHMMAsA CMBICJI ITIOKAa3aTEIsA HpGI[GJ'IbHOfI I[OHYCTPIMOP'I
KOHUCHTPALUUH
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2. CTPYKTYPA U COJEPKAHUE OBUIEOBPA3OBATEJIBLHOI
JANCHUITIJIMHBI «XUMUS»

2.1. O0beM AUCUMIIMHBI U BHABI Y4eOHOi padoThl

. Oo0bem B
Bupn yueoHoii padoThl
yacax
O01ém o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 72
Coaep:kaHue yueOHOro MaTepuaJa 64
BT. 4.
TEOPETUUECKNE 3aAHATUSA 36
MPAKTUYECKUE 3aHATHSA 18
nabopaTOpHbIE 3aHSITHS 6
KOHTPOJIbHBIE PaOOTHI 4
IIpodeccnonanbHO OPHEHTHPOBAHHOE COeP:kaHHe (coaepKkaHHe 3
3
NPHUKJIATHOTO MOAY.JIS)
BT. 4.
TEOPETUUECKNE 3aAHATUSA 4
MPAKTUYECKUE 3aHATHSA 4
Ipome:xyTounas arrectanus (1 depeHINPOBAHHBIN 3a4eT)

’ TIpod)eCCHOHATHHO OPHCHTHPOBAHHOE COJACPKAHHE MOJKET OBITh PACTIPECICHO IO pasaeiaM (TeMaM) HIH
CKOHLCHTPUPOBAHO B paszzacic [IpuknaaHoi MOIy Jib.
13



2.2. TemaTH4ecKHii IVIAH U COAEPKAHNE AU CHHILIHHBI

HaumenoBanue
pa3aeaoB U TeM

Conepxanune yueGHOro MaTepuaJa (OCHOBHOe H NpodeccHOHAILHO OPHEHTHPOBAHHOE)
Ja00paToOpHbIE H MPAKTHYECKHE 3AHATHS, MPUKJIATHOH MOTYJIb

O0ném
4aCoB

dopmupyemMble
KOMIIETEHIIHH

1

2

4

Coaep:xaHue y4eO0HOIro MaTepuaja

64

Pasznen 1. TeopeTnueckne 0CHOBbI XHMHH

16

Tema 1.1.

OCHOBHBIE X UMUYECKUE
MOHATUS U 3aKOHBIL
CTPOCHHE aTOMOB
XUMHUYECKUX
3JIEMEHTOB

CoaepxaHye yueOHOr0 MATEPHAJIA

Xumudeckuit seMeHT. AToM. SAnpo atoma, H30TOMBL. DJNEKTPOHHAsT 000JI0UKa. DHEPreTHYECKUE
YPOBHH, TOAYPOBHU. ATOMHBIE opOuTanmy, s-, p-, d- snemeHTbl. OCOOEHHOCTH pachpene/ieHus
3JIEKTPOHOB MO OpOUTANIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS
koHurypaiusi aroMoB. OCHOBHbIE X UMUYECKHE 3aKOHbI

IIpakTH4YecKHe 3aHATHS

IIpaktuyeckas pabora Nel. «OCHOBHBIE KOJNHYECTBEHHBIE 3aKOHBI B XUMHU WM PAaCUYEThl IO
YPaBHEHUSAM XUMUYECKUX PEaKLIAID).

OTtHocuTenbHbIE aTOMHAasl U MOJeEKyJsipHas Mmaccel. MonspHas macca. KonndecTtBo BelecTsa.
MaccoBasi nonsi BemiecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra30oB. OTHOCHUTENbHAsS
IJIOTHOCTH razos. PacueTsl mo YPaBHCHUAM XUMHWYCCKUX peaKLII/Iﬁ C MCIOJIb30BAHUEM MaCCOBOM
JIOJTU BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) ra30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
Ilepunonnueckuii 3akoH
51 Ilepuoanyeckas
CHUCTEMa XMMHUYECKUX
sneMeHToB /1. 158
MenneneeBa, UX CBS3b
c COBPEMEHHON
Teopuen CTPOEHHUs
aTOMOB

Conaep:kaHue y4e0HOTr0 MaTepHuaja

IIpakTH4yecKHe 3aHATHHA

IIpaxtrueckast padora Ne2. «M3ydeHne nepuonanyecknx 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H CO
CTPOEHUEM aTOMOBY.

Ilepuonuueckast cuctema xumuueckux sjieMeHToB .M. Menneneesa. CBsA3b NepUOANUECKOIO
3akoHa " [lepuoanyeckol CUCTEMbI XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOU TEOPUE CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHsI CBOWCTB XHMMHYECKHX 3JIEMEHTOB, OOpa3yeMbIX HMH
MPOCTBIX U CJIOXHBIX BELIECTB MO rpynnaMm u nepuonam llepuoanueckoil cucreMel. 3HadeHUe
MEePUOJUYECKOr0 3aKOHA W CUCTeMbl xuMudeckux snemeHToB (.M. MeHneneesa B pa3sBuTumn
HAayKU.YCTaHOBJIICHUE CBS3M MEXAYy CTPOGHMEM aTOMOB XHMHYECKMX 3JIEMEHTOB U
NEePUOJUYECKHM W3MEHEHHEM CBOWCTB XMMHYECKHUX OJIEMEHTOB M HX COCIMHEHUH B
COOTBETCTBUH C NOJOxeHUeM llepnonnueckoil cuctemsl. Perenne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKNX 33IaHUH Ha XapaKkTepPH3alMI0 XHMUYECKHX 3JEeMEHTOB «Metammyeckue /
HEMETAJUINYECKHE CBOMCTBA XHMHMYECKHX 3JEMEHTOB B COOTBETCTBMM C HX BJEKTPOHHBIM

OK 01
OK 02
IIK1.1, ITIK1.2

4

OO0pa3oBateTbHAS OPTAHA3ALAS BIPABE CAMOCTOATEIFHO ONMPEICITh MOCIEA0BATCIBHOCTE H3YUCHHUS PA3ICIiOB H TEM, BXOAAMMX B HUX, 4 TAKKE MEPEPACHPEACTIATH KOTHICCTBO
YacoB U OCBOCHIS 00YUAFOIMMMHUCS YUEOHOTO MAaTEPHAIA, C YIETOM JIOTHKH ()OPMUPOBAHHS AUCITHILTHHAPHBIX PE3yIbTATOB, OOIIMX M MPO(ECCHOHAIBHBIX KOMIICTCHIUH,
MCHKTIPSIMCTHBIX CBA3CH C IPYTHMH AUCITUILTHHAME 001Ie00pa30BaTeIbHOTO H 00menpo ECCHOHATBHOTO NHKIOB yucOHoTo miaHa Ol CTIO.
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CTPOEHHEM U TOJIOKEHHEM B MEPUOAUYECKON CHCTEME XUMHUYeCKux »sjaeMeHTtoB J[ M.
MeHnneneea»

Tema 1.3.

CtpoeHue  BermecTsa
U IPUPOAA XUMHUYECKON
cBs3u.  MHorooOpasue
BELIECTB

CoaepxaHye yueOHOr0 MATEPHAJIA

Crpoenne BemecTBa. XUMHUYeCKast CBSA3b. BUIbI XMMUYECKOH CBsA3M (KOBAJICHTHAS! HETOJISIPHAS
U TIOJSIPHAsi, MOHHAS, METaJIM4YecKasl). MexaHu3Mbl 00Opa3OBaHUsl KOBAJEHTHOW XMMHUYECKOH
cBsi3u  (OOMEHHBII W  JOHOPHO-aKUEeNTOpHBINH). BomopomHast  cBsisb.  BaneHTHOCTB.
DnexTpooTpunarenbHocTh. CTeneHb OKucIeH!sl. MIOHbI: KaTHUOHBI U aHHUOHBI

IIpakTH4yecKHe 3aHATHA

IIpaxrrueckas padora Ne3. «CtpoeHne BemecTBa U NpUPOAa XUMUIECKON CBS3HY.
JleMOHCTpauusi Mozenell KPUCTAUIMYECKUX pEIIeTOK: HOHHOW (XJIOpUA HATpusi), aTOMHOU
(rpadut 1 anmmas), MONEKyJIAPHOH (YIJIEKUCHBIN Ta3, MOA), METAIUINYECKON (HATpUil, MarHui,
Menb). PerneHne mpakTHUeCKUX 3aJaHUi Ha COCTABJICHHE 3JIEKTPOHHO-rpaduueckux (Hopmys
3J1eMeHTOB 1-4 nepuonos

OK 01

Tema 1.4.
Knaccuduxanms,

5 HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIECTB

Coaep:raHue y4eOHOTr0 MaTepHaJja

Knaccupukaumus HeopraHwdeckux BemecTB. HoMeHKiaTypa HEOPraHHMYECKHMX BEINECTB
(okcuaBl, TUAPOKCHABL, KHCJOTHI, COJH). BelmecTBa MONEKYJIAPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHusi. ArperaTHble COCTOsIHHS BemecTBa. Kpucrammnueckue u amopdHble BemecTsa. 3aKoH
MOCTOSIHCTBA COCTaBa BEINECTBA. THITbI KPUCTAIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs,
MOHHAsI, MEeTaJUTMYeCKast). 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIETKU

IIpakTH4YecKue 3aHATHS

IIpaxrrueckast padbora Ne4. «HomMeHKIaTypa HEOPraHUYECKHUX BEIECTBY.

Pemenne mnpakTuueckux 3amaHU MO KJIACCU(UKALWHK, HOMEHKJIATYpe M XHUMHYECKHM
dopMyaM HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB (yrapHbIN ra3, YIJIEKHUCHBIA ras,
aMMHMaK, TalleHass NU3BECTh, HETAIIeHAs! M3BECTb, MUTbEBAS COA U IPYI'HX). HA3BAHUS BEILECTB
no mexnayHapopnoii (MIOITAK) mnm TpuBHambHONH HOMEHKJIAType M COCTaBJieHHE (HOPMYJIbI
XUMHYECKHX BEIIECTB, OIpeAeNieHHe NPUHAMISKHOCTH K kiaccy. [lomck wunpopmanmum mo
Ha3BaHMIM, UACHTHU(PHUKATOpaM, CTPYKTYPHBIM (popMmysiaM. AHaIH3 XUMUUECKOH WH(pOpMAaLHy,
MOJIy4aeMOH M3 Pa3HbIX HCTOYHUKOB (CPEenCTB MaccoBOoil mH(popmauuu, cerb HMHTEpHET M

APYyTHE)

OK 01
OK 02

Tema 1.5.
Tunsl XUMHYECKUX
peakuuii

Coaep:kaHue yueOHOro MaTepuaJa

Xummueckast peakius. Kiaccupukanus XHUMHYECKMX pPEAaKUUH B HEOPraHUYECKOW W
OpPraHMYeCKON XUMMM. 3aKOHBI COXPaHEHHs MacChl BELIECTBAa, COXPAHEHUs U IMpeBpalleHUs
SHEPrHH MPH XUMHYECKUX peakuusix. OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIE PEaKNK (YPaBHEHUS
OKUCJICHUS-BOCCTAHOBJICHUs,  CTENEHb  OKHUCJIEHHs, OKHCIUTEIb M  BOCCTAHOBUTEID,
OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKLUUNU B NPHUPOAE, NPOU3BOACTBEHHBIX MpOLECCaX U
KU3HENIESITEIbHOCTH OPraHU3MOB)

OK 01
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Tema 1.6. Copep>xaHne y4yebHoro matepuana
CKopoCTb  XMMUYecknx CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT Pas3/IMYHbIX (PAKTOPOB: MPUPOLbl pearupyromx
peakumii.  XMMWUYECKOe BeLLeCTB, KOHLEHTpaLuu pearupyrolinx BeLecTB, TeMnepaTtypbl ¥ MAOWAaAN peakLMOHHON
paBHOBecue MOBEPXHOCTU. Tennosble 3PHEKTbl XUMUYECKUX peakumin: 3K30- U IHAOTEPMUYECKME pPeaKLnu.
ObpaTtumble peakumn. XumMuU4yeckoe paBHOBecue. PakTopbl, BAUAKOLWME HA COCTOSHUE
XUMMUYECKOTO paBHOBecUsA (KOHLEHTpauus peareHTOB WAM NPOAYKTOB peakuuw, AaseHue,
Temnepatypa). MpuHuunn Jle LLatense
MNMpakTnyeckue 3aHATUA
MpakTnyeckas pabota Ne5. «BnuaHve pa3NnyHbIX (aKTOPOB Ha CKOPOCTb XWMUYECKOW
peakunm».
PelleHne npaKTUKO-OPMEHTUPOBAHHBLIX 33faHUin Ha aHanu3 (HakTopoB, BAUAKOLUX Ha
M3MEHEHME CKOPOCTU XMMMUYECKON peakuuun. 3aBUCUMOCTb CKOPOCTU XMMMWUYECKOW peakuuun ot
NPUCYTCTBUA KaTanu3atopa Ha npuMepe pasnoXeHusa nepokcmpa BoAopofa C MNOMOLLbLIO
AVOKCMAA MapraHua W Katanasbl. PelleHMe NpakTUKO-OPUEHTUMPOBAHHLIX 3afaHWii  Ha
npuMeHeHue npuHuuna Jle-lartenbe AN HaXOXAEHWA HanpasleHWUA CMeLLeHUs paBHOBECUSA
XMUMUYECKOW peakLmmn N aHann3 (hakTopoB, BAUAKOLWMX HA CMELLEeHe XMMNYEeCKOro paBHOBECUS
Tema 1.7. Copep>xaHne y4yebHoOro matepuana
PactBopsl, Teopus Pactsopbl. Buabl pacTBOpPOB MO COAepPXaHWK pacTBOPEHHOro BeulecTBa. PacTBOPUMMOCTb.
3N1eKTPONUTNYECKONA [MoHATME O AuMcnepcHbIX cuctemax. WCTUHHbIE W KonnoufHble pacteopbl. MaccoBas fong
Aauccounanun M MOHHLINA BelecTBa B pacTBope. MoHATME 0 BOAOPOAHOM Nokasatene (pH) pacTBopa. DNEKTPONUTUYECKAS
obmeH auccoumaumsa. CunbHble 1 cnabble 31eKTPONUTbI, HEINEKTPOINTLI. Peakunn MOHHOro o6mMeHa
JlabopaTopHble 3aHATUSA
Nab6opatopHas pa6ota Nel «[1puUroToB/ieHne pacTBOPOB».
MpuUroToBneHMe pacTBOpPOB 3aJ4aHHON MaccoBOM A0/ell PacTBOPEHHOrO BeLlecTBa, NPOBefeHUe
peakumin MOHHOro o06MmeHa, oOnNpefeneHne cpedbl pPacTBOPOB  BELWECTB C  MOMOLLbIO
YHUBEPCANbHOIO0 MHAMKaTopa (Kucnas, HeilTpanbHas, LWenovHas). 3afjaHus Ha CcoCTaBneHue
MOHHbIX peakuuii. PelleHne MNpaKTUKO-OPMEHTUPOBAHHbLIX pacyeTHbIX 3afaHuii Ha pacTBopbl,
ncrnosnb3yemble B ObITOBOW M NPOM3BOACTBEHHON AeATENIbHOCTY YesloBeka
KoHTponbHasa paboTta 1 CTpoeHue BellecTsa v XMMUYeCcKme peakumm (no pasgeny 1)
Pa3gen 2. HeopraHnyeckasa xmmums

Tema 2.1. Copep>xaHune y4yebHoro matepuana

P U3MKO-XUMUYECKUNE MeTannbl. [lonoXeHne MeTannoB B [1epuoaMYecKoi CUCTEME XUMWUYECKUX 3/1EMEHTOB.
CBOWACTBa OCO06EeHHOCTN CTPOEHUS 3NMEKTPOHHbLIX 060/104eK aTOMOB MeTannoB. O6wue ¢uanyeckme
HeopraHM4yecknx cBoiicTBa MeTannoB. Cnnasbl MeTan0B. JNEKTPOXUMWUYECKUI PAS HanpsHXXeHUin MeTannos.
BELLeCTB XNMUYECKME CBOWCTBA BaXKHEMLLIMX MEeTannoB (HaTpuid, Kanwuid, KanbLUWiA, MarHWii, antoMUHWNA,

UMHK, XpOM, >Xene3o, MeAb) M WX CoeAauHeHuit. O6uime crnocobbl MNOMYyYeHUS MeTasioB.
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Tema 2.2.
NpeHTngunkayma
HeopraHMyeckumx
BeLLecTB

MpuMeHeHWe MeTanN10B B ObITY N TEXHUKE

HemeTtannbl. MonoXxeHne HemeTannos B MepnognMyecKoii CMCTEMEe XUMUYECKUX 3nemeHToB .U,
MeHpgeneesa W 0COGEHHOCTM CTPOeHMA aToMoB. dDu3nYecKMe CBONCTBA HemeTasoB.
AnnoTtponns HemeTannoB (Ha npumepe KuUcnopoga, cepbl, gocdopa n yrnepoga). Xmmumyeckune
CBOICTBA U NPUMEHEHNe BaXKHEWLW X HemeTannoB (rasoreHoB, cepbl, a3oTta, ocdopa, yrneposa
M KPEMHMS) M UX COeAUHEHUI (OKCUAOB, KUCNOPOACOAEPXalMX KUCAOT, BOLOPOAHbIX
coefuHeHni). MpUMeHeHNe BaXKHENLWMNX HEMETaNI0B U UX COeLUHEHNI

XUMmnyeckme CBOMCTBA OCHOBHbIX K/1aCCOB HEOpPraHUM4eckux BeLlLecTB (OKCMAOB, TMAPOKCUOB,
KUCnoT, conein wn pap.). FeHeTuyeckas CBA3b HeOpPraHW4YeCcKUX BeLLECTB, NpPUHaLNexawmx K
pasIMYHbIM Knaccam. 3aKOHOMEPHOCTU B U3MEHEHWUW CBOMCTB MPOCTbIX BELLEeCTB, BOAOPOAHbIX
COeAUHEHNIA, BbICLLUNX OKCUA0B U TMAPOKCUL0B

MNMpakTn4yeckue 3aHATUA

MpakTuyeckasa paboTa Ne6. «PU3NKO-XMMUUYECKME CBOMCTBA HEOPTraHMYECKNX BELLECTBY.
CocTaBfieHVe YpPaBHEHWA XUMUYECKMX peakuuid € yvacTMEM MNPOCTbIX U CAOXKHbIX
HeopraHMYyecKnUX BELLECTB: METa//IoB W HemeTas/ioB; OKCWMLOB MeTa/i/loB, HEMeTassioB W
aM(OTepHbIX 3/IEMEHTOB; HeOpraHM4yecKMX KWUCNOT, OCHOBAaHWA M am(pOTepHbIX [UAPOKCUAOB;
HeopraHMYecKnx conem, xapakTepusywumnx nx ceolictea. PacuéTbl Macchl BelecTsa Unm o6béma
rasoB no W3BeCTHOMY KO/IMYeCTBY BellecTBa, macce wauM 06bLEMY OLHOr0 U3 y4yacCTBYIOLWMUX B
peakuMu BeLlecTs, pacyéTbl Maccbl (06bEMa, KONMYecTBa BELLECTBA) MPOAYKTOB peakuuun, ecnu
OfHO M3 BeLecTB MMeET npumecu. PelleHre NPaKTUKO-OPUEHTUPOBAHHbIX 3alaHWii Ha CBOMCTBA,
coCTaB, MosyyeHue n 6e3onacHoe UCMob30BaHNE BAXHENLNX HeopraHMYeCcKnX BeLLeCTB B ObITy
M NpoeccMoHanbHON AeATeNbHOCTY YenoBeka

Copfep>xaHue yyebHOro matepmnana

NabopaTopHble 3aHATUA

Na6opatopHan pa6oTta Ne2 «MaeHTU(MKaLNA HEOPraHUYECKUX BELLECTBY.

PelleHne 3KCMEPUMEHTANbHbIX 33f4ay MO XMMUYECKMM CBOMCTBAM METaN/I0B M HEMETaNNoB, Mo
pacno3HaBaHWO W MNOMYYEHUK COEAMHEHUI METannoB W HeMeTannoB (B3aMMogeincTeme
rMapoKcnaa antoMUHUSA C pacTBOpaMy KUCNOT W Lenoyein,). NaeHTudmkayma HeopraHmyeckux
BELWECTB C WCMONb30BAaHWEM WX (PUINKO-XMMUYECKUX CBOWCTB, XapaKTepHbIX KauyeCTBEHHbIX
peakunin. KayecTBeHHble peakuuMy Ha cynbaT-, KapboHaT- U XNOPUA-aHWOHbI, Ha KaTWOHbI
MeTann0B N KaTUOH aMMOHMSA

KoHTponbHas pa6oTta 2 CBOWCTBa HEOPraHNMYeCcKMX BeLLecTs (Mo pasgeny 2)

Pasgen 3. TeopeTUYecKmne OCHOBbI OPraHN4YecKom XMmumn

Tema 3.1.
Knaccugukauums,

CopaepxxaHue y4e6HOro matepuana
MpeAMeT OpraHUYeckoil XMKUN: eé BO3HUKHOBEHME, PasBMUTME W 3HAUeHWe B MOMYYEHUN HOBbIX
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CTpOEHHE u
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

BElleCTB U MaTepuanoB. Teopus cTpoeHus opraHuyeckux coenuHeHuit A.M. Bbyrtneposa, eé
OCHOBHBIE MOJIOKEeHUS. CTPYKTYpHBIE (POPMYIIbI OPraHMUECKUX BeUIeCTB. | OMONIOTHs], H30MEpPHsI.
XuMuyeckasi CBsI3b B OPraHU4EeCKUX COEIMHEHUSIX: KpaTHbIE CBsI3H, G- U -CBsi3u. IIpencrasnenue
0 KiIacCU(pUKAIMK OpraHMYecKux BemecTs. HOMeHKIaTypa OpPraHHYeCKUX COCAMHEHHH
(cuctematuueckas) W TPUBHAJbHBIE HA3BaHWs BAKHEHINNX TPENCTAaBUTENEH  KJIACCOB
OpPraHUYEeCKUX BEILECTB

IIpakTH4yecKHe 3aHATHA

IIpaxrrueckas padora Ne7. «kHoMeHKIaTypa OpraHMYECKUX BEIIECTBY.

OsHakomnerne ¢ oOpa3lamMu OpPraHWYECKHMX BEIIECTB M MaTrepHajaMH Ha WX OCHOBE,
MOJIEIUPOBAHME  MOJIEKYJl  OPraHMYECKHX  BEIIEeCTB,  HAOMIOIEHHE H  OINHCAHHUE
JEMOHCTPALIMOHHBIX ONBITOB IO MPEBPAICHUIO OPraHUYECKUX BELIECTB IMPH HarpeBaHUU
(nnaBneHue, obyrnuBanue u ropeHue). CocTaBleHHE TMOJMHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dopMyT OpPraHMYeCKMX BEIIECTB OTHEIBHBIX KJIACCOB, HCIIOJNB3ysl WX HA3BaHUS II0
CHUCTEMATHYeCKOH M TPUBUAIBHONW HOMEHKJIAType (STWIICH, AaleTHieH, TIJIHUepHH, (eHou,
dbopManbaeru, YKCyCHasi KUCJIOTa, TIMLWH). Pacdersl mpocreiiiieit GopMysbl OpraHUYeCcKOM
MOJIEKYJIbI, HCXOJIS1 U3 JIEMEHTHOTO cocTana (B %)

Pazaen 4. Yriesoaopoant

Tema 4.1.
Yrnesogopoasl U UX
NPUPOJHbIE HUCTOUYHUKH

Coaep:kaHue y4eOHOro MaTepuaJa

IIpenenbHbIE YrieBOAOPOALI (AIKAHBI): COCTAB U CTPOSHUE, TOMOJIOTHYIECKUI psin. MeTaH u 3TaH:
COCTaB, CTpoeHHe, (PU3NYECKHEe W XUMUYECKHE CBOWCTBA (pPEaKLMH 3aMELICHUsS U TOPEHHs),
MOJIyueHHUe U IPUMEHEHHUE.

HenpenenvHble yrieBonopons! (aJKeHbl, ajKaIueHbl, aJKHHbI). AJIKEHBI. COCTAB U CTPOCHHE,
TOMOJIOTHYECKHH psiA. DTHIEH M TMPOIWJIEH. COCTaB, CTPOEHHUE, (PU3MUECKHEe M XUMHUUYECKHE
CBOWCTBA (peakuuMu TUAPUPOBAHMUS, TaJIOTEHUPOBAHUS, TUAPATALUH, OKHCICHHUS H
NOJIMMEPH3aINY ) TIONyUYeHUEe U NpuMeHeHne. Ankaauensl. Oyragues-1,3 u merunOyranuen-1,3,
XUMHUYECKOE CTPOCHUE, CBOWCTBA (peakuus TMOJUMEpU3aluu), NpPUMEHEeHHe (IJIsl CHUHTE3a
NPUPOAHOTO U CHHTETUYECKOTO KaydyKa M PEe3HHbI). AJKHUHBI. COCTaB U OCOOCHHOCTH CTPOEHHS,
TOMOJIOTHYECKHH psiA. ALETUIICH: COCTaB, XUMHUYECKOE CTPOCHME, (PU3MUEcCKrne M XUMHYECKHUE
CBOHWCTBa (peakUWH TUAPHPOBAHMUS, TAJIOTEHUPOBAHMS, THAPATALUH TOPEHMs), IOJNYyYEHHE H
npuMeHeHHe (MCTOYHHUK BBICOKOTEMITEPATYPHOTO TUIAMEHH ISl CBAPKU U PE3KH METAJLIOB)

ApomaTtudeckue yrieBoAOpoanl (apeHbl). BeH301 u TONyoJ: COCTaB, CTpOeHHE, (PU3HUECKUE U
XUMHYECKHE CBOIMCTBA (peakiuy rajJlOreHUPOBAHUS W HUTPOBAHUS), MOJyYEHHE U NIPUMEHEHHE.
TokcuyHOCTb apeHOB (BiMsiHHE OEH30j71a HA OPraHMU3M 4YejioBeka). [ eHeTHuecKasi CBA3b MEXKIY
yrJA€BOAOPOAaMHU, TMPHHAIIEKAITUMA K  pasnu4HbiM  Kjaccam.IIpupomHble  HUCTOYHUKU
yraeBofoponos. [IpuponHblii ra3 u momyTHble HedTsHbIE ra3bl. HedTh U €€ MpoUCXOoXkIeHHE.
CniocoObl nepepaboTKu HePTH: MepEeroHKa, KPEKUHT (TEPMUYECKUM, KATaTUTHYECKUI), THPOJIU3.

OK 01

OK 02

OK 04
TK1.1, TIK1.2
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IIponykTsl nepepadoTKu HeTH, UX MIPUMEHEHUE B MPOMBILIJIEHHOCTH
u B ObiTy. KaMeHHBI# yrosib 1 poAyKThI ero nepepadboTku

Tema 4.2.
DU3UKO-XUMHUUECKUE
CBOMCTBA
YIJIEBOAOPOAOB

Conaep:kaHue y4e0HOT0 MaTepHaJa

JlaGopaTopHble 3aHATHS

JlaboparopHast pabora Ne3 «CBoiicTBa yriieBOIOPOIOBY.

TpuBuanbHas U MEXIyHapOAHAs HOMEHKJAaTypa, XUMHYECKHE CBOMCTBA, CIOCOOBI MOJyUeHHs
yrieBonoponoB. [lonyueHue STHIIEHA M M3yYeHHE ero CBOWCTB. MonenupoBaHUE MOJEKYN U
XUMHYECKUX TPEBpPAIeHU YrieBOAOPOAOB (Ha MpuUMepe dTaHa, STUJIEHA, alleTH/IeHa U 1p.) U
raJoreHONPOU3BOIHBIX

OK 02
OK 04

Paznen 5. Kucjiopoaocoaep:kamue opraninyeckue coeJHHeHus

Tema S.1.
Cnuptel. @eHon

CoaepxaHye yueOHOr0 MATEPHAJIA

IIpenenbHbIE OAHOATOMHBIE CITUPTHI (METAHOJ M 3TAHOJ): CTPOCHUE, (PU3NUECKHE 1 XUMUIECKHE
CBOWCTBA (pEaKkINH C aKTHBHBIMH METAJJIAMH, TaJIOT€HOBOIOPOIAMH, TOPEHHE), MPUMEHEHUE.
BopoponHble cBs3M MeXIy MOJEKyJaMH CHUPTOB. PHU3HMOJOrHUYECKOe ACHCTBHE METaHOJNA U
STAHOJIA HA OPTAHNU3M YEJIOBEKa.

MHOroaToMHbI€ CIIUPTHI (ITUIICHIJIMKONb M TIULEPUH). CTPOCHHE, PU3NUECKHe U XUMHYECKHe
CBOHWCTBa (B3aMMONEHCTBHE CO WICNOYHBIMH METAJUIAMH, KAueCTBEHHAs peaknus Ha
MHOTOATOMHBIE CIUPTHI). DPHU3HOJIOrHYecKoe NEHCTBHE HAa OpPraHu3M uenoBeka. IIpuMeHeHue
raunepuHa U STwieHrnukons. ®Penon. CtpoeHHe MONEKyJbl, (BU3NYECKUE W XUMHUYECKHE
cBoiictBa (peHosa. Tokcu4HOCTH (hpeHosa, ero (Qusnomoruyeckoe ASHCTBHE HA OPTaHW3M
yenoseka. [Ipumenenue genona

OK 01
OK 07

Tema 5.2.
ANbneruns.

KapOoHOBBIE KHUCITOTBI

Crnoxable 3pupbl

Coaep:kaHue y4eOHOT0 MaTepHaJa

Anprmeruabpl U KeTOHbl ((popmamnbmeruyn, aueTanbAerdj, aleToH). CTpoeHue, (usuueckue u
XUMHYECKHE CBOWCTBA (PEaKUMU OKHCICHHUS M BOCCTAHOBJICHHUS, KAUeCTBEHHBIC PEaKLUH),
nojiyueHue u npuMeHeHne. OTHOOCHOBHBIE MpeebHble KapOOHOBBIE KUCIOTHI (MypaBbUHAs U
YKCYCHasi KHCJIOTBI): CTpOeHUe, PU3niecknue U XUMUYECKHe CBOMCTBA (OOIIMe CBOWCTBA KHUCIIOT,
peakuus dTepuduKalum), MonydeHne u npuMeHeHne. CTeaprHOBas U OJIEMHOBAsT KUCJIOTHI Kak
NPEACTABUTENN BBICIINX KapOOHOBBIX KUCJIOT. MbliIa KaK COJIM BBICHINX KapOOHOBBIX KHUCIIOT, UX
Mmoromee aerictBue. CnoxxHble 3(UpBl KaKk NPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ Hupomms
cnokHbIX 3¢upoB. XKupsl. ['nnponns skupos. [Ipumenenne xupos. buonorndeckast posib 5KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoanl

CoaepxaHye y4eOHOr0 MATEPHAJIA

VYrneBoabl: cocTaB, Kiaccu(HKallMs YriaeBOAOB (MOHO-, OM- M mojucaxapunabl). mokoza —
NPOCTEHINNI MOHOCAXapUI, OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (HU3HMYECKHEe U XUMHYECKUE
CBOHCTBa TIIOKO3bI (B3aumopeiictBue ¢ rupgpokcupoM menn (II), okuciaeHne aMMHUAYHBIM
pactBopoMm okcuza cepedpa (1), BoccranoBneHHe, OPOKEHNE TIIFOKO3bI), HAXOXKICHNUE B TIPUPOIE,
NpPUMEHEHNE TIIIOKO3bl, OHMONIOTHYECKash pOJib B KM3HENEITENbHOCTH OpPraHM3Ma YeJIOBEKa.

OK 01
OK 02
OK 04
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dorocuHTe3. PpykTo3a kak usoMmep rmokosbl. (Caxapo3a — MNpeAcTaBUTENb UCAXAPUIIOB,
TUAPONIN3 Caxapo3bl, HAXOXKICHHE B TpUpoAe U mpuMeHeHue. llomucaxapuabl: Kpaxmanl H
LEJUTF0JIO3a KaK MpuUpomHble monuMepbl. CTpoeHHe Kpaxmalia M IeJUTI0JIO3bl, (PU3HUecKue H
XUMHYECKHE CBOMCTBA Kpaxmasia (THAPOJIH3, KAYeCTBEHHAs PEaKIHsl C HOIOM)

Tema 5.4. Coaep:kaHue y4e0HOTr0 MaTepHaJja 4 OK 01
DU3NKO-XUMHYECKUE IIpakTHYecKHe 3aHATHSA OK 02
CBOMCTBa IIpaktnueckast pabora Ne8.  «HomeHknarypa  KHCIOPOAOCOAEPIKAIUX  OPTaHHMYECKUX OK 04
KUCJIOPOAOCONEPIKALIUX | COEAUHEHUI.
OpraHM4CCKHX TpuBnanpHas 1 MEXAyHapOAHAsT HOMEHKJIATYPA, XUMHUYECKHE CBOHCTBA, CIOCOOBI MOJTyYEHHS
COEMHEHUI crupToB U (PeHOJIOB, KapOOHOBBIX KUCIIOT U 3(UPOB, AbACTUAOB U KeTOHOB. COCTaBIeHNE CXeM

peakuuii (B TOM 4HCIE€ 1O MNPEIJIOKEHHBIM ILIETIOYKaM MPEBPALICHUH), XapaKTEePU3YIOIIHX

XHUMHUYECKHE CBONCTBA KUCIOPOAOCOAEeP KALUX OPraHUUeCKUX COeIMHEHUH 4

IIpaktrueckast pabora Ne9. «Xumuueckne M (pU3MUECKHe CBOWCTBA KHCIOPOIOCOAEPIKALINX

OpPraHUYECKUX COEAUHEHUSD?.

IIpoBenenue, HaOMIOAEHWE W ONHMCAHUE JEMOHCTPALMOHHBIX OINBITOB. TOPEHHE CIHPTOB,

Ka4eCTBEHHBIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OkuCIeHue 3TaHona okcupom wmenu (ID)),

MHOTOATOMHBIX CHHUPTOB (B3auMOnEHCTBHE rinuepuHa ¢ ruapokcuaom menu (I1)), ampmerunos

(okucieHne aMMHadyHbBIM pacTBopoM okcuma cepebpa(l) u  ruppokcumom memm (1),

B3aMMOJIEIICTBHE KpaxMajia ¢ HOJJOM), U3YUE€HHE CBOHCTB PacTBOpPA YKCYCHOHM KHCJIOTHI
Pasnen 6. AzoTcoaep:kaiiue OpraHuYeckiue coeTHHeHHs 4
Tema 6.1. Coaep:raHue y4eOHOT0 MaTepHaja 4 OK 01
AMUHBIL AMUHBI: METHJIAMUH — MPOCTEHIINI NpeACTaBUTENb aMHHOB. COCTaB, XMMHUYECKOE CTPOEHUE, OK 02
AMUHOKHCIIOTBL dusmueckne W XUMHYECKHE CBOMCTBA, HAXOXIEHWE B INpHpPoAe. AMHHOKHCIOTHI Kak OK 04
benku am(poTepHbIe OpraHUYecKrue coenuHeHMs. PU3nuecKkne M XUMHYECKHe CBOMCTBA aMHHOKHCIIOT 5

(Ha npumepe rimuuHa). buonormyeckoe 3HaueHnMe amMHHOKUCIOT. llenTuabl. benku kak

NpUPOAHbIE NOJINMepHl. [lepBUdHAasA, BTOpUYHAS U TPETHUYHAS CTPYKTypa OenkoB. XUMHUYECKHE

CBOMCTBA OJIKOB: THAPOJIN3, ACHATYPALIUs], KAUECTBEHHbIE PEaKIIMU Ha OeJIKU

IIpakTH4YecKHe 3aHATHS

IIpakTuyeckas padora Nel0. «CBOHCTBa a30TOCOAEPIKAIINX OPTAHMYECKUX COSTMHEHHI.

du3nueckue W XUMHYECKHE CBOICTBA aMHUHOB (peakUuu C KHCIOTAaMH M TOPEHHUs]) H 2

aMHHOKHUCIIOT (Ha mpuMepe riuiuHa). HabmroneHne u ommcaHue NeMOHCTPALIMOHHBIX OIBITOB:

JeHaTypauusi OEIKOB MPU HATPEBAHHH, [IBETHbIE PeaKIUU OETKOB
Paznen 7. BoicOkOMoOJIeKYIsIpHbIE COETHHEHHS 2
Tema 7.1. CoaepxaHye yueOHOT0 MATEPHAJIA 2 OK 01
InacTMaccel. TpaKkTHYeCKHE 3AHATHS 2 OK 02
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Kayuyxn. BonokHna IIpaktnueckass pabora Nell. «CwuHTe3, aHanM3 W KiacCHQUKALUS BBICOKOMOJIEKYJISIPHBIX OK 04
COETUHEHUI IIK1.1, TIK1.2
OcHOBHbIE TOHATHUS XHUMHUHU BBICOKOMOJIEKYJISIDHBIX COEQUHEHMI: MOHOMEpP, MOJHMED,
CTPYKTYpHO€ 3BE€HO, CTEeNeHb MOJUMEpU3alluM, CpedHssl MoJieKyisipHas Macca. OCHOBHbIE
METOIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUH — MONNMEpU3aLisl U MOJUKOHAEHCALIHS.
Os3HakomiieHHe ¢ OOpasuaMu MPHPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4YyKOB:
IUIACTMACCHI (MOJMATHIICH, TOJHUITPONIIEH, TMOJIUBUHIIIXJIOPU/, MOJHCTUPOI), HATYypPAIbHBIA H
CHHTETHUYECKHEe Kaydyku (OyTagueHOBBIH, XJIOPONPEHOBBII W HW3OMPEHOBBIH), BOJOKHA
(HaTypasipHBIE (XJIOMOK, INEPCTh, MLIENK), HCKYCCTBEHHbIE (ALETATHOE BOJOKHO, BHCK03a),
CHHTETHUEeCKHE (KaIIPOH M JIABCAH)

KourpoJsbHas pa6ora 3 |CTpykTypa ¥ CBOMCTBA OPraHUYECKUX BEIIECTB (10 pa3aenam 3-7)

K]
IIpodeccnoHaTbLHO OPHEHTHPOBAHHOE COJepKaHue (coiepKaHNe NPUKJIAJTHOI0 MOAY.Is)

Lo (N

Pazgen 8. Xumusi B ObITY M NPON3BOACTBEHHOH AEATEJHLHOCTH YeJI0BEKA OK 01
Tema 8.1. CoaepraHue y4e0HOro MaTepraia OK 02
XumMuueckne IpaBuia SKOJOTMYECKH II€JIeCO00PA3HOTO TMOBENEHHsI B ObITY U TPYOOBOW NEATETHHOCTH B OK 04
TEXHOJIOTHU HEIIX COXPAHEHUS] CBOEr0 3IOPOBbS M OKPYKAKOIIEH NPUPOMHON CpPENbl, OMACHOCTh OK 07
B NIOBCEIHEBHOH | BO3NEWCTBUS HAa JKMBbIE OPraHWU3MbI OPraHHYECKHMX  BEIECTB  OTHENBHBIX  KJIACCOB IK1.1, IIK1.2

U npodeccHOHaNbHOMH | (YIrieBomopoasl, CIUPTHI, (PEHONBI, XJIOPOPTAaHUYECKHE MPOU3BOIHbBIE, ANBAETHABI U Ip.),
NEATEIbHOCTH Y€JIOBEKA | TOKa3aTeNb MPENeNIbHO JOMyCTUMOW KOHLEHTPALWH M €ro HCMOJb30BaHME. Poib XumMum B
O0eCreYeHn 3KOJIOTHUECKOH, HHEePreTHUecKO ™ mnumeBoll 0e30macHOCTH, Pa3BUTHHU
MEIULHBI, CO3JaHUM HOBBIX MAaTepPHaJOB (B 3aBHUCUMOCTH OT BUAa NpodecCHOoHaTbHON 4
IESATEIbHOCTH), HOBBIX HCTOUHUKOB HEPTUH (AJIbTEPHATHBHBIE UCTOYHUKU SHeprun). [TonsTre
O Hay4YHBbIX METOJaX MO3HAHMs BEIIECTB U XUMHUECKuX peakuuii. IlpencraBnenus o6 oOmmx
HAYYHBbIX NPUHIHUIAX MPOMBIIIJIEHHOTO TIOJYyYeHUs] BaXHEHIIMX BemecTB (Ha MNpuMepax
NPOM3BOJCTBA aMMHAKa, CEPHON KHUCIIOThI, METAHOJA). XUMHs U 3JOPOBbE YEJIOBEKA: MPaBHJIA
0e30MacHOr0 MCIOJNB30BAHMS JICKAPCTBEHHBIX MPEMNapaToB, OBITOBOH XUMHUH B MOBCEIHEBHOMN
JKU3HH

IIpakTH4yecKHne 3aHATHHA

IIpaktrueckast pabora Nel2. «IIpuMeHeHHEe XUMHUYECKHX BELIECTB M TEXHOJIOTUH C y4eTOM

° B pamkax uacos IIOC MOryT GbITh MPOBEICHBI HHTCTPHPOBAHHBIC 3AHATHA C YUETOM COJCP/KATENBHBIX MEKIPEAMETHBIX CBs3cH 10 IBYM H Golee 06IIe06pa3oBATEIBHBIM
JHUCIHIUTHHAM
Ou3uka: MaTCpHs, SHEPTH, MAcca, aTOM, 3ICKTPOH, MPOTOH, HCHTPOH, MOH, H30TOII, PATHOAKTHBHOCTD, MOJICKYJIA, SHCPICTHUCCKIH YPOBCHBD, BCIICCTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEILECTBA, (PH3HUCCKAC BETHUHHBI H CAHHHUIBI HX H3MEPCHUS, CKOPOCTb.
Buonorusa: xnetka, opraHmsMm, OHocdepa, SKOCHCTEMa, OOMEH BELICCTB B OPraHH3Me, (JOTOCHHTE3, MAKPO- H MHKPOAIJICMCHTHI, BHTAMHHBI, OHOJOTHYCCKH AKTHBHBIC BEILCCTBA
(benmku, yrieBoapl, sKUPbL, (PePMEHTBHI).
I'eorpadmst: MHHEPATIBL, TOPHBIC MOPOIBI, MOJIC3HBIC HCKOMACMBIE, TOILIHBO, PECYPCHI.
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Oyayuieit mpodeccuoHaNbHON AESITETEHOCTI.

Pemenue Keﬁc-sanaq nmo TeMaM: IMUUICBBIC TPOAYKTBI, OCHOBbI PALMOHAJIBHOIO TIIMTAHUA,
BasKHEUIIINE CTPOUTCIIbHLIC nu KOHCTPYKLIMOHHBIC MaTCpHaAJIbl, CEJIbCKOXO03SIICTBEHHOE
MPOU3BOACTBO, KpaCKH, CTCKIIO, KEpaMUKa, MATCPUAJIbl AJid SJCKTPOHHUKHW, HAHOMATCpUaAJibl,
TCKCTUJIBHBIC BOJIOKHA, HCTOYHHUKU OHEPTUH, OPTraHUYCCKUEC W MHHCPAJbHBIC yno6peHI/I${,
JICKAPCTBCHHBIC U KOCMETUYCCKUEC MPETIapaThl, 6bITOBa$I XHUMUA, MaTEPHUAJIBI U3 UCKYCCTBCHHBIX U
CUHTETUYECKHUX BOJOKOH. 3amuta: [IpencraBneHue pe3yabTaTOB peEIlleHHs Keic-3am1a4 B opme
MHHH-IO0KJIa/1a (JOMyCKaeTCs HCIIOJIb30BaHNE rpaueCcKuX U NPE3EHTALNOHHBIX MaTEPHAJIOB)

IpomexkyTouHas aTTrecTanus no gucuumianue (nuddepeHInpPoOBAHHBIN 3a4€T)

Bcero

72
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3. YciaoBus peanu3anuy NporpaMmmbl 001e00pa3oBaTe/ibHO JUCHUILIHHbBI

3.1. MartepuajibHO-TeXHHYECKOe o0ecneYeHne

OcBoenue mnporpammbl oOmeoOpazoBareabHoil qucuuminasl - OOJ[.04 Xumus
OCYUIECTBISIETCS B MPO(PECCHOHANIbHON 00pa30oBaTeIbHOM OpraHu3alii, peaTu3yromen
00pa3zoBaTe/IbHYIO0 MPOrpaMMy CpeAaHero oOmero o0pa3oBaHus B MpPEAciiax OCBOCHUS
OI1OII CIIO na 6a3e ocHOBHOTO 001mero o0pa3oBaHus, B KAOMHETE XUMHUU C JTAO0OpaTOpHEi
1 1a00pPaHTCKOH KOMHATOM, B KOTOPOM HMMEETCS BO3MOKHOCTh O0ECHEYUTHh CBOOOHBIMA
nocTyn B MHTEPHET BO BpeMsl YYEOHOTO 3aHATHS M B MEPHOJ BHEYUEOHON NEATEIBHOCTH
o0yyJarouuxcsi.

ITomemenune KaOMHeTa YIAOBJIETBOPSET TpeOGOBaHUSM CanurapHo-
AMUACMHOIOTMYECKUX

npaBwii u HopMmaruBoB (CanlluH 2.42 Ne 178-02) w1 OCHameHO THUIOBBIM
0o0Opy/IOBaHMEM, YKa3aHHbBIM B  HACTOAIMX  TPeOOBaHUSAX, B TOM  YHUCIIE
CHEUATM3APOBAHHON Y4YeOHON MEOENb0 W CPEACTBAMU OOYUYECHMS, JOCTATOYHBIMH SISt
BBITIOJTHEHUS TPEOOBAHMH K YPOBHIO IOJATOTOBKHA O0YYarOIINXCS.

B kaOunere umeeTcs MyJbTHMEAMNUHOE 000PYIOBAHUE, MOCPEACTBOM KOTOPOTO
YYaCTHUKH 00pa30BaTENBHOrO MPOIEcca MPOCMATPUBAIOT BU3YAIBHYIO HMH(POPMALMIO IO
XUMUH, CO3JA0T MPE3CHTALNM, BUACOMATEPUANIBI U T. T1.

B coctaB y4eOHO-METOAMYECKOTO M MATEPHATBHO-TEXHHYECKOTO OCHAIICHHS
KaOWHETa XUMUU BXOJST:

Cronbl  yueOHbBIE — 15 wWT., CTyabs yueHmdeckue -30 mr., y4yeOHas JocCKa
MapkepHas, padodee MECTO MpenoaaBaress (CTON MPENoAaBaresis, CTYJ, KOMIbIOTEPHBINA
CTOJI), TEPCOHAIBHBIA KOMIIBIOTEP (CUCTEMHBIA OJOK, MOHHTOP, KJIABMATYPA, MBIIIKA),
BHJICOMPOCKTOP, 3KpaH, OOOPYIAOBAHWME M PEAKTUBBI [UIsl TPOBEACHUS Ja0OPATOPHBIX
pabot, paboumii cTOJI i1 TPOBEACHUS  JTAOOPATOPHBIX OMNBITOB, MPUHYIWTEIIBbHAS
BBITSDKHAS BEHTHJISLUS

HHpopMallMOHHBIE CTEH/BI:

Ileprommueckas cucreMa xuMudeckux snmeMeHToB (.M. MenpeneeBa

Tabmuna pacTBOPUMOCTH

OCHOBHBIE KJIACCHI HEOPraHMYECKUX BEIIECTB

OxpaHa Tyjaa OpA OPOBEACHHH OINBITOB

CHMBOJBI XUMHUYECKUX BJIEMEHTOB

OOwas OGuonorus
HNmeercs 6mOnmoTeynblii OHI, B KOTOPBIA BXOAAT YUYCOHMKM M y4€OHO-METOAMYECKUAN
koMmIuieke (YMK), KHUru U1 4TEHUS 0 XMMUH, PEKOMEHI0BAHHBIC WU JONYIIEHHBIE TS
UCIOJIb30BAHUSL B TMPOQECCUOHATBHBIX O0PA30BATENbHBIX OPraHU3alMAX, PEAM3YIOIIUX
00pa3zoBaTe/IbHYI0 MPOrpaMMy CPEAHEro o0mero oOpa3oBaHUsl B MPEAEIaX OCBOCHUS
OITOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUSI.

B npouecce ocBoeHus mporpaMMbl yueOHOM nucnuminibl bJ1.04 Xumus cTy 1eHTH UMEIOT
BO3MOXHOCTb paboThl B 3JIEKTPOHHON Oubmmoreke OBC (paboTra ¢ 3IEKTPOHHBIMH
KHUTAMU, MPAKTUKyMaMU, TECTAMM )

23



3.2. UudopmanmoHHoe oO6ecnedyeHue peajn3auiuu NporpaMmbl

Jlna peanmzaumu nporpaMMbl OMOIMOTEUHBIA (POHI 00pa30BATENBHONW OpraHU3aLNH
YKOMIUIEKTOBAaH TEYAaTHBIE W/WIH 3JEKTPOHHBIC 00pAa30BaTENIbHBIE M MH(POPMALMOHHBIE
pecypehl, PEKOMEHIOBAHHBIE [UT UCIIOIB30BAHUS B 00PAa30BaTEIEHOM IIPOLIECCE.

3.2.1. IleyaTHble N3MaHUA

1.Audunorenosa, M. B. Xumus: y4eOHUK U TPAKTUKYM JUTSI CPETHETO
npodeccuonanbHoro ooOpaszosanus / WM. B. An¢unoreHora, A. B. baGkos, B.A.

[TonkoB. — 2-¢ u3a., ucnp. u non. — Mocksa: M3narensctso IOpaiit, 2022— 291 c.

2. Meromuxuna, H. A. O6mas xumus: yueOnuk aiasg CI1O / H. A. [lleronuxuna, JI. B.
Munaepckas. — Cankt-IlerepOypr: Jlanb, 2023 — 164 c.

3 Hukonbckmii, A. b. Xumusa: Y4eOHMK H MOPAKTUKYM MNPOPECCHOHAIBHOIO
oOpazoBanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gon. — Mocksa: M3natensctBo KOpaiit, 2023 — 507 c.

4 Xumus: yueOHUK Uit cpeaHero npodeccuonansHoro oopaszosanus / 1O, A.
JleGenes, I'. H. ®anees, A. M. IN'ony6es, B. H. [TlanoBan; mox oOmel penakuuei I'. H.
daneea. — 2-¢ 3., nepepad. u gon. — Mocksa: MznarensctBo HOpaiit, 2023 —431 c.

3.2.2. JIONONMHUTEIbHBIC UCTOYHUKHU

1 T'abpuensn, O. C., JIbicoBa, ['. I'. Xumusd: kHura ajis npenogaBartes: y4e0.-MeTo/.
nocodue. — M. Akaaemus, 2022 - 332 c.

2. Uepnuxosa H. IO., Mewepsikosa E. B. Pemaem 3agaun no xumuu
camocTosTeNbHO: yueOHoe mocodue / H. KO. Uepnukora, E. B. Memepskopa — CaHKT-
[TerepOypr: Jlanb, 2022 — 328 c.

3. Pe3nukoB B. A. COOpHUK ynpaXHEHHI U 33124 IO OPTraHUYECKON XUMUU:
yueOHoe mocobue / B.A. Pe3nnkoB — Cankr-IletepOypr: Jlans, 2023 — 226 c.

4 Kanyctuna A. A., Xanpuenko M. T'., JlubGanoB B. B. O0wmas 1 HeopraHudeckas
xumud. [lpaktukym / A. A. Kanycruna, M. I'. Xanpuenko, B.B. JIubanos — CaHkT-
[TerepOypr: Jlanp, 2023 — 152 c.

S5Tabpuensn  O.C. Xumus: yueb. ang  crya. npod. yued. 3aBeacHuid /
O.CTI'abpuensu, U.I'. OctpoymoB. — M., 2022 .- 256 c.

6 TIabpuensn O.C. Xumus i npodeccHii M CIEHHATBHOCTEH TEXHUYECKOTO
npoduiist: y4eOHUK Juisl CTyJ. yupexaeHuid cpea. npod. oOpaszosanus / O.C.I'aOpuensH,
N.I'. OcrpoymoB. — 4-¢ u3n., crep. — M. : U3 aaTenbCkuii LEHTP
«Akagemus», 2023 — 272 c.

3.2.3. lHTEpHET-pECYPCHI

1.hvsh.ru — XKypran «Xumus B mIKOJEY.
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2. https://postnauka.ru/themes/chemistry — nekiuu no xumuu Ha caiite [TocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) HayuHno-nonynsipHbIii
OPOEKT «NIeMEHTHI BoNbIol HayKW» MareMarhka, aCTPOHOMUS, HAYKH O JKU3HHU, HAYKU O
3emie). HOBOCTH HAyKH, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JIEKIMH, SHIIUKIIOTIEINH.

3. http://gotourl.tu/4785 (http://www.hij.tu/) CaliT Hay4yHO-MOMYJISPHOIO KypHAJIa
«XUAMUS U )KU3HBY.

4. http://gotourl.tu/7179 (http://chem.dist. mosolymp.ru/)
CucreMa qUCTaHIIMOHHOTO 00yUYEHHM s, HAMPABJICHHAS B MEPBYIO 0UEPEIb HA
MOATOTOBKY K OJIMMIIAAJAaM BCEX YPOBHEH — OT WIKOJBHBIX A0 MexayHapoanou. Cait
COJCPKUT OrPOMHOE KOJMYECTBO 3ajay, CTPYMMHMPOBAHHBIX KaK MO TEMaM, TaKk M IO
onumnuagam. [1o Bcem OCHOBHBIM pa3jiesaM XMMUM TPUBEAEH TEOPETUUECKUI
Matepual U pa3oOpaHbl pelieHHs TATOBBIX 3ajay.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3biuHbIi caliT 0 CBOMCTBaX
XUMHUYECKUX DJIEMEHTOB.

6.http://gotourl.tu/7180 (https://www.lektorium.tv) Hexkommepueckuii Caiit oHaiiH-
oOpazoBanusi, 00pa30BaTENbHBIX KYPCOB M BUACOJEKIMM Ui MIKOJbHUKOB, CTYJCHTOB U
yuuteneit. ECTh HECKOJIBKO KypCOB MO XUMHUH.

7.http://www.xumuk.ru CaiiT 0 XMMHUM: KIACCMYECKHE YYEOHWKH, CIPABOYHHKH,

SHIMKJIONEINN, TOMCK OPraHUYEeCKUX M HEOPraHMYECKUX PEaKUUi, COCTaBJICHUE
YPaBHEHUIN PEAKIUN.

8.http://orgchemlab.com/ CaiiT, mOCBAEHHBII MPAKTHYECKOMN padoTe B 1abopaTopuu
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4. KoHTPOJ/Ib M OLICHKA Pe3y/IbTATOB OCBOCHUSI 0011C00Pa30BaTe/JbHOH AUCHUILIMHBI

KOHTposIb ¥ OLEHKA pe3ysbTaToB OOYUYEHMs] OCYLIECTBISETCS MPEMOJABATENIEM B
IPOLECCE MPOBEACHUS MPAKTUUYECKHUX 3aHATHI M JJA0OPaTOPHBIX paloOT, TECTUPOBAHHUS, a
TaK>KE€ BBIMOJHEHHS 00YYarOMMMKCS HHIMBUAYATbHBIX 3aJaHHUH, MPOEKTOB, UCCIICOBAHUN.
Pesynprarel 00ydeHWs ONPEAENAIOT, YTO OOy4YarOIMECs AOKHBI 3HATh, MOHUMATh W
JEMOHCTPHAPOBATH N0 3aBEPIICHUH U3YUYEHUS TUCLUIIIIUHBL.

Jnsg  ¢GopMupoBaHUs, KOHTPOJAS W OLUEHKH PE3YyJbTaTOB OCBOEHHS y4eOHOM
JUCLIMIUTMHBL UCTIONB3YETCS CUCTEMA OLICHOUHBIX MEPONPUATHH, MPEACTaBstomas coOoi
KOMIUIEKC YUYEOHBIX MEPONPUATUIH, COMNIACOBAHHBIX C PE3yJbTaraMd OOYYCHHS W
chopmysmpoBanHbiX ¢ yuyetoM OI'OC COO (nmpeaMeTHBIE Pe3yJIbTAThI M0 TUCLHUILIMHE) U
PI'OC CIIO.

Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUsITHH
I OcHoBHOe conep:rkaHHe
1 Pa3zpen 1. OcHoBBI ®opmypoBaTH 0a30BbIE
CTPOEHHs BelecTBa MOHSITUS U 3AKOHBI XHMHHU
1.1 |OKO01 |Crtpoenue atoMoB|CocrtaBnats  xumuueckue|l. Tect «CtpoeHue aTtomos

XUMHUYCECKHUX JJIEMCHTOB H (I)OpMy.]'IbI COeI[I/IHeHI/Iﬁ B[ XHMHUYCCKHNX JJIEMCHTOB u
npupoga XUMHYECKOH CBSI3H |COOTBETCTBHH CO CTENEHBIO npupoga XUMHYECKOMN CBSI3ID.

OKHUCJIEHUs XUMUYeCcKux|2. 3ajaud Ha COCTaBJIEHUE
3JIEMEHTOB,  MCXOAs  W3|XUMHUYECKHX bopmyn
BaJICHTHOCTH U |IByXaTOMHBIX COEJIMHEHUN
3NEKTPOOTPULIATEIBHOCTH  |(OKCHIIOB, CyIb(pHUIOB,

THIPHUIOB U T.I1.).

3. 3amaHus Ha HCIOJB30BAaHHE
XUMHYECKOH CHUMBOJIMKH U
Ha3BaHWH  COENMHEHHWM 110

HOMEHKJIAType

MEXAYHApOIHOTO COr03a
TEOPETUYECKON M NMPUKJIATHON
XUMUH u TPUBUAJBHBIX
Ha3BaHUN JJIsl COCTABJICHUS
XUMHUYECKIX bopmyn
JBYXaTOMHBIX COEJIMHEHUN
(oxcumos, CyIb(pHUIOB,

THAPUAOB U T.II.) U JAPYTUX
HEOPraHWYECKUX COEOUHECHUI
OTHEJNBHBIX KJIaCCOB

1.2 [OKO1 |Ilepuoguyeckuii 3akoH u|XapakTepU3oOBaThb 1. Tecr «Merammyeckue /
OK 02 |rabmuma JI. . MeHneneeBa |[XuMUYeCKHE DSJIEMEHTBI B|HEMETa/UIMYECKHE  CBOMCTBA,
COOTBETCTBHHU C HX |SJICKTPOOTPULATEIIBHOCTD u

MOJIOKEHUEM B|CPOICTBO K 3JIEKTPOHY

nepnonnqecxoﬁ CUCTEME [ XUMHNYCCKUX DJICMCHTOB B

XUMHWYCCKUX DJIEMECHTOB|COOTBECTCTBHC C nux

.. Menneneesa SJIEKTPOHHBIM CTPOEHHEM H

MOJIOKEHUEM B

NEePUOINYECKON cucreme
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OK/TIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

THnbl OLIEHOYHBIX
MeponpHsSTHH

XUMUYdecKux sjaementos .
MeHpneneeBay.

2. IlpakTuyeckue 3agaHusl Ha
YCTAHOBJICHUE CBS3HU MEXKAY
CTPOCHHEM aTOMOB
XUMHYECKUX  SJIEMEHTOB U
MEPUOIUYECKIM H3MEHEHUEM
CBOWCTB XUMUYECKUX
BJIEMEHTOB U X COC/IMHEHUN B
COOTBETCTBUU C TIOJIOKEHHEM
Ilepuoauueckoii cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETHUECKUE 3aJaHUsl Ha
XapaKTePU3ALNI0 XUMHYECKUX
3JIEMEHTOB. «MeTtandeckue /
HEeMeTaJUINYeCKUe  CBOMWCTBA,
3IEKTPOOTPULIATEIBHOCTE U
CPOACTBO K 3JIEKTPOHY
XUMHYECKHX  JJIEMEHTOB B
COOTBETCTBHE c 1504
SJIEKTPOHHBIM CTPOCHUEM H
TOJIOKEHHUEM B
NEePUONYECKON cucreme
XUMHYECKHUX 3JIEMEHTOB
I HN. Menneneesa»

Paznen 2. Xumuueckue
peaxkiuun

XapakTepu3oBaTtb THIBI

XHUMHYeCKHX peaKkuuu

KonTtpoabnas padora
«CTpoeHue BewecrBa H

XHMHYE€CKHE PEAKIINN»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX PeaKLUi

CocTaBisTh
COEIUHEHHS],
oOmeHa,
OKHCJIUTETHHO-
BOCCTAHOBUTEJILHBIE
peaxiuu

peaxiuu
Pa3JIOKEHMS,
3aMeIleHus,

1. 3amauu Ha cocCTaBJeHUE
YPaBHEHUN PeaKLUi:

— COGNHWHEHHWs, 3aMEeIleHUs,
pasjoxeHusi, oOOMeHa,

— OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHBIX  PeaKIIHii
C WCHOJB30BAaHHUEM METONa
3JIEKTPOHHOTO OajaHca.

2. 3amayd Ha pacueT Macchbl
BEIIeCTBA WJIH 00bEMa

ra3os o U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
wii  00béMy  OOHOTO U3

YYaCTBYIOIIUX B
BEILECTB; PaCU€ThI
Macchl (00BEMaA, KOJUYECTBA
BEIECTBA) POAYKTOB
peakuuy, eciM  OJHO U3
BEIIECTB MMEET MPUMECH

peakiuu
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MepOonpUSITHH
22 DNEeKTPONUTHYECKAs] CocraByATh ypaBHeHus1|1. 3amaHus Ha COCTaBJE€HUE
OUCCOLMALIAS M WOHHBIN | XHMUYECKIX PEaKINU[MOJEKYJSIPHBIX U HOHHBIX
oOMeH HMOHHOTO oOmeHa c|peakuuii ¢ ydacTHeM KHCIIOT,
y4aCTHEM HEOPTraHUYECKUX |OCHOBAaHUN 51 COJIeH,
BELIIECTB yCTaHOBJIEHUE HU3MEHEHHS
KHUCJIOTHOCTH CPEJIbI
2. JlaboparopHasi  pabora
"TUnbl XUMHYECKUX PeaKLuil"
3 Pazpen 3. Crtpoenne mu|UccaenoBats crpoenne u|KonTpoabHasi pabota
CBOHCTBA CBOHCTBA «CBOHCTBA HEOPraHHYeCKHX
HEOpPraHU4eCKHUX BellecTB |HeOPraHu4ecKUX BellecTB |BelecTB»

3.1 |OKO01 [Knaccudukarms, Knaccudpuumposats 1. Tect «HomeHkmatypa wu
[IK1.1 |HOMeHKnaTypa M CTpOEHME|HEeOpraHUYecKHe BellecTBa|Ha3BaHUE HEOPraHUYEeCKUX
[IK12 |HEOpPraHMYecKux BEIECTB |B COOTBETCTBUM C  WX|BEIIECTB  HWCXOMs W3 X

CTpPOEHUEM XUMHYECKOH (OPMYJIBl WM
COCTaBJICHUE XUMHYECKON
bopMyIIBI HCXOAS M3 HA3BAHUS
BEILECTBA MO MEXKIYHAPOAHOMH
J5R1051 TPUBHAILHON
HOMEHKJIaTypey.

2. 3amauu Ha pacyeT MacCOBOM
noan  (Macchl) XHUMHYECKOTO
sneMeHTa  (COeNMHEHHs) B
MOJIEKy e (CMeCH).

3. IlpakTuueckue 3amaHusi IO
KJaccupuKaLuy,
HOMEHKJIAType U XUMHYECKUM
dopMysiaM  HEOPTaHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB.
4. IlpakTuyeckue 3aAaHusl Ha
omnpeaeneHue XUMHYECKON
aKTUBHOCTHU BEIECTB B
3aBUCUMOCTHU BU7A
XUMHYECKOW CBS3M W THIIA
KPUCTAJUIMYECKON PELIeTKU

32 [OKO01 |®Puszuxko-xumMuueckue YcraHaBnIuBaTh 1. Tect «OcobenHoctu
OK 02 |cBOlCTBA HEOPraHMYECKUX|3aBUCUMOCTD (U3NKO-|XMMUYIECKIX CBOWCTB OKCHIOB,
[IK11 |BewecTs XUMUYECKUX CBOMCTB|KHUCJIOT, OCHOBAHUM,
K12 HEOPraHUYEeCKUX  BEIIECTB aM(I)(iTeprIX TUAPOKCUIIOB |

OT CTpPOEHUs aTOMOB H|COJei».

MOJIEKYJ, a TakkKe Tuma|2. 3ajaHus Ha COCTaBJIEHUE

KPUCTAJUIMYECKON PELIeTKU

ypaBHEHHH XUMHUYECKUX
peaKkuuii ¢ y4acTHEM MPOCTBIX
U CIIOKHBIX HEOPTraHMYeCKUX
BEIIECTB. OKCHJIOB METAJJIOB,
HEMETAIOB M aM(OTEPHBIX
3JIEMEHTOB;, HEOPTraHMYECKUX
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OK/TIK

Moayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oLeHOYHBIX
MeponpHsSTHH

OCHOBaHUM u
TUOPOKCHIOB,
coJIei,
nux
CITIOCOOBI

KHCJIOT,
am(poTepHbIX
HEOPTraHUYECKHUX
XapaKTEePU3YIOLINUX
CBOMCTBA 51
MOJTy4EHHUS].

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aJaHusl Ha
CBOICTBA 51 [IOJIyYE€HUE
HEOPraHUYECKUX BEILIECTB

33

OK 01
OK 02
OK 04

HNnentudukamnms
HEOPTaHUYECKUX BEIIECTB

Hccnenosats
KAa4Y€CTBCHHBIC peaKLII/II/I
HeOpFaHI/ILIeCKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 33aJaHUS TIO
COCTaBJICHUIO XUMUYECKIX
peakuuii c y4aCTUEM
HEOPTaHUYECKUX BEIIIECTB,
UCTIOJIB3YEMBIX TUTST 1)
uaeHTH()UKAIIY.

2 Jlaboparoprast

“Unenrudukarms
HEOPTaHUYECKHUX BELIECTB

pabora:

Paznen 4. Crtpoenue mu
CBONICTBA OPraHHYECKHX

BEIIECTB

HccaenoBatb cTpoeHHe H
CBONICTBA OPraHHYECKHX

BE€IIECTB

KonTtpoabnas padora
«CTpoeHue M  CBOMCTBa

OpPramnveCKHux BEmeCTB»

4.1

OK 01
IIK1.1
IIK1.2

Knaccupukauus, crpoeHue
u HOMEHKJIaTypa
OpPTraHUYCCKUX BCIICCTB

Knaccudpuumposats
OpPTaHHUYCCKUEC BCIICCTBA B
COOTBETCTBHUHU C nux
CTPOCHUEM

1. 3amaHus Ha cocTaBleHUE
Ha3BaHUU OpraHU4eCKUX
COeIMHEHUI IO TPUBHAIBHOU
UJn MEKAYHapOAHON
CHUCTEMATUYECKON
HOMEHKJIaType.

2. 3amaHus Ha COCTaBJIEHUE
MOJNHBIX U COKpALIeHHbIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha oOlpeneieHue
npocreiiei bopmy bl
OpraHu4eCcKon MOJIEKYJIBL,
UCXOAST U3 3JIEMEHTHOIO
cocrasa (B %)

42

OK 01
OK 02
OK 04
IIK1.1
IIK1.2

CsoiicTBa
COeqUHEHUN

OpraHUYeCKHUX

VcraHaBauBaThb
3aBUCUMOCTb dusnko-
XUMHYECKHUX CBOMCTB
OPraHUYECKUX BEILIECTB OT
CTPOEHUSI MOJIEKYJT

1. 3amaHuss Ha COCTaBJICHHE
ypaBHEHUI XUMHYECKUX
peakuuii c y4acTUEM
OpFaHI/ILIeCKI/IX BCIICCTB Ha
OCHOBAaHMH HX COCTaBa H
CTPOCHHUSI.

2. 3amaHus HA COCTaBJICHHE
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpusiTun
ypaBHEHUI XHUMHUYECKUX
peakuuii, WUIIOCTPUPYIOLINX
XUMHYECKHE  CBOHCTBA  C
y4E€TOM MEXaHU3MOB
MIPOTEKaHUsl JaHHBIX PEAKLMM
51 F€HETUYECKON CBsI3U
OpraHUYEeCKHUX BELIECTB
Pa3HBIX KJIACCOB.
3. PacuerHble 3agaunm 1o
ypPaBHEHUAM peakuuii c
y4acTHEM OpPraHUYECKUX
BELIECTB.
4. JlaboparopHasi  pabora
“IIpeBpaliieHsi OpraHUYECKUX
BELIEeCTB [IPU HarpeBaHuu"
43 |[OKO01 |HUpentudpukamus Hccnenosats 1. IIpakTHKO-OpUEHTUPOBAH-
OK 02 |OpraHM4YecKuX BEIECTB, MX|KauyeCTBCHHBIE peakuuu|Hble 3a0aHUs 10 COCTABICHUIO
OK 04 |3HaueHWe ¥ NpUMEHEHWE B|OPraHUYECKHX COETMHEHHH|XUMHYECKHX peaxuuit c
K12 OBITOBOI § U|OTAEIBHBIX KJIACCOB y4acTHEM OpPraHUYECKHUX
MIPOU3BOACTBEHHON BELIECTB, B T.4. UCMOJIb3yEMBIX
JEATEIbHOCTH Y€JIOBEKA Il WX UACHTU(PUKALNH B
OBITY ¥ IPOMBILIIEHHOCTH.
2 Jlaboparopnas pabora:
“Unentudukanus opraHudec-
KUX COEAUHEHUH OTHeNbHbIX
KJIaCCOB™
5 Pazgen S. Kunernueckue|XapakTepuzoBaTb
H  TEePMOJAHMHAMHYECKHE|BJIHSHHE PA3JIMYHbIX
3aKOHOMEPHOCTH (¢axTopoB Ha paBHOBecHe
NPOTEKAHUSI XHMHYECKHX|H CKOPOCTb XHMHYECKHX
peaxkuuil peaxkuuil
5 OK 01 |CkopocTb XUMHMUYECKUX | XapakTepu3oBaTb BiaussHUE|[IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peakumil. XHUMHUYECKOE | KOHLIEHTPALIUH TEOpPETHYECKUE 3aAaHUsl Ha
[IK12 |paBHOBecue pearnpyromux BEINeCTB H|aHaTu3 (PaKTOPOB, BIMSIOLINX
TEMIIepaTypbl Ha CKOPOCTb|HA  H3MEHEHHE  CKOPOCTHU
XUMHYECKUX PEaKLUi XUMHYECKOU peaxkuuu.
XapaktepuszoBath BiUsiHUE|lIpakTHKO-OpHEHTHPOBAaHHbIE
U3MEHEHUsl KOHLEHTPAaLUH(3aJaHuss  HAa  [PUMEHEHUe
BELIECTB, peakuuu cpeasl ulnpunuuna Jle-Illatenee nms
TEMIIEpaTypPbl HA CMEILIEHNUE|HAXOXKIEHUs HaIpaBJIeHUs
XUMHYECKOTO PABHOBECHSI  |CMEILIEHUs paBHOBECHS
XUMHYECKOU peakuuu 51
aHaM3 (PakTOPOB, BIIHSIOIIUX
Ha CMELIEHHE XUMHUYECKOro
paBHOBECHS
6 HccnenoBate HCTHHHBIE
Pasnen 6. PacTBophI
PACTBOPBI € 3aJAHHBIMH
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Tunsl oLeHOYHBIX

Ne |OK/MIK Moayas/Paznen/Tema Pe3yabTaT 00yueHus .
MeponpUsITHI
XAPAKTePUCTUKAMH
6.1 [OK Ol [IloHaTue o pacTBOpax Pasznuuare uctuHHble| 1. 3agaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOPOB.
TIK1.1 2. HpaKTI/IKO-
K12 OpPHUEHTUPOBAHHbIE pacueTHbIE
' 3aJaHusl  HAa  JIUCTIEPCHbBIE
CUCTEMBI, MUCIIOJIb3yEeMbl€ B
OBITOBOM U MPOU3BOACTBEHHON
NeSITENIbHOCTH 4YeJloBeKa
6.2 [OKO1 |Hccnenoanue croiicts|Mccnenosath ¢usnko-|JladopaTopHas padbora
OK 04 |pacTBOpOB XUMHYECKUE coiictBa|“IIpurorosnenue pacTBOpoB”
K12 HUCTUHHBIX paCTBOPOB
11 IpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KAHUE (COAEePKAHHUE MPHKJIATHOTO MOIYJIs1)
7 Pa3zpen 7. OuenuBarp mnocjaencTsusi|3ammura Keiica (c ydeTrom
Xumusi B ObITy  H|0bITOBOH u|0ynymeit
NPON3BOACTBEHHOMI NPON3BOACTBEHHOMI npo¢ecCHOHATBLHOH
AesITeJIbHOCTH YeJIOBeKa |JesiTeIbHOCTH YeJI0BeKAa C|AesiTeJIbHOCTH)

NO3HMIHUH DKOJOrHYeCcKOH

0e3omacHOCTH
OK 01 |Xummus B OBITY u|OnenuBare  mociaencteusi|Keiic (¢ yderom Oyaymieit
OK 02 |OpOM3BOACTBEHHOI OBITOBOI u|npodeccruoHa pbHON
OK 04 |AeATENbHOCTH 4YeNoBeKa MPOU3BOACTBEHHOU NEeSITEIbHOCTH)
OK 07 JeATEIbHOCTH YejoBeKka ¢|Bo3MoKHBIE TeMBI KEHCOB:
MO3UITIH skojorndeckoi|1. IlorenneHnwe kiaumara u
ﬁi; 0e30IMmacHOCTH BBICBOOOKIECHIE ra30BbIX

TUPATOB CO THA OKEaHa.
2. byaywmme wmartepuansl s

aBua-, MAaIIuHO- u
pruOOPOCTPOCHHSI.
3. Hospie wmarepuanel ais
COJIHEUHBIX OaTapeil.
4. JlekapctBa Ha OCHOBE

PaCTUTENbHBIX NIPENapaToB

31




