[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaumsa o Bnagenbue:

GMO: Mapunerkos IE. dJE%%gAIIbHOE ATEHTCTBO XEJIE3BHOJOPOXHOIO TPAHCIMOPTA
0:

[lonxHOCTb: 3aM.aMpeKTopa No
[lata nogrucarmsi: 05.02.2025 %qaanoe rocyaapCTtBeHHOE 6|'O,D,)K€THO€ o6pasoBaTean0e yypexxgeHne

YHWUKanbHbI MPOrpaMMHbIA KIKOY: BbICLLEr0 06pa303ava

~

e3c36e79ebb3c1c290e87089466 IR TER Y PI CKNI TOCYAapCTBEHHbIA YHUBEPCUTET NyTeid coobLleHuns

MmnepaTtopa AnekcaHzpa I»
(@IFeOY BO NIrynece)

PABOYASA MPOrPAMMA YUEBHOW ANCUUNTNNTNHDBI
00/,.04 XMUN4

ANA CneunanbHoCTH
23.02.06 TexHMYecKada akcnayataumsa NoABMKHOIO COCTaBa Xese3HbIX gopor

Keasmpukauma: TexHuK

Bug noaroTosku: 6azoBast

dopma 06y4yeHNs: 0YHas

HopmaTuBHble CpOKM 06y4eHnsi: 3 roga 10 mecsiues
Hayano nogroTosku: 2024 rog

BpsHCK
2024



Pabouas nporpamma yueOHoi aucuumarHel OO/[.04 Xumusa pazpaboTaHa Ha OCHOBE
TpeOoBaHuil  DenepalbHOr0  rOCYJApPCTBEHHOTO  00pa3oBaTENIbHOTO — CTaHIApTa
cpenHero oOmiero  00pa3oBaHUs, YTBEPXKICHHOTO MPUKA3oM MUHUCTEPCTBA
oOpazoBanust U Hayku P® Ne413 ot 17.05.2012 r., npeabsaBisieMbIX K CTPYKTYPE,
COJICPKaHUI0 W pe3yJibTaraM OCBOeHUs yueOHoi mucnummiunabl OOJ[.04 Xumus, B
COOTBETCTBUM ¢ PekoMeHmalusMu MO OpraHu3alliu TOJYyYEeHHUs CPEIHEro OOLIero
oOpa3oBaHHMs B TpEAeliax OCBOCHUs O0pPa30BATENbHBIX MPOrPaMM  CPEIHETO
npodeccuoHasbHOro 00pa3oBaHusi Ha Oa3e OCHOBHOro 00miero oOpa3oBaHus, C
ydeToM TpeOoBaHMil (heaepaabHBIX TOCYIAPCTBEHHBIX 00pPA30BATENIbHBIX CTAHIAPTOB
W TOJy4YaeMOH MpoQecCHd WIA CHEHMATBHOCTH CPEOHETO MPO(EeCCHOHAIBHOTO
oOpazoBaHwusl.

Opranuzanus pazpabotunk -  bpsackuii Gumman [TT'YTIC

OnoOpeHa Ha 3aceiaHny IMKIOBOH KOMUCCHH 00IENPO(ECCHOHATIBHBIX,
€CTECTBEHHO - HAYYHbIX U1 MATEMATUUYECKUX TUCLUILTAH

[Tporokon Ne 7 ot «14» 06 2024 r.

[Ipeacenarens LUKIOBOM KOMUCCUA [Manmomnnkosa B.H.

PaccMmotpena Ha 3acenannu MeToAnYECKOro COBETA
[Tporokon Ne 7 ot «14» 06 2024 r.
[Tpencenarens — 3am. aupektopa ¢ummana no YI1P H.E. MapuHeHKOB

PexoMeHioBaHa K yTBEP)KACHUIO [ learornueckum coBeToM
[Tpotokon Ne 7 ot «14» 06 2024 r.
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1. O0mas xapakrepucTuka padoueii mporpamMmsl 001e00pa3oBaTe/IbHOI
aucaumaaabl O0/1.04 Xumust

1.1. MecTO0 AMCHUMIUVIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHATbHOM
00pa30BaTeJbHON NMPOrpaMMBblI
Oo6uieoOpazoBarenbHas guciummia OOJ1.04 Xumus gBisieTcst 00s3aTeNIbHON
YacThiO 00mmEe00pa3oBaTeNbHOrO LHKIAa oOpasoBarenbHO nporpammel CIIO B
coorBeTcTBUM ¢ OI'OC mo cnenmanbHOoCTH 23.02.06 TexHuMUecKas SKCIUTyaTamus
MOJBMXKHOIO COCTABA YKEJIE3HBIX JOPOT.

1.2. Ilesin 1 yIaHUpyeMble pPe3yJabTaThl OCBOCHHUS AUCHHUIIIMHBI

1.2.1. Ileam 1 327249 JTUCUUIJIMHBI

@opMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUSA O XUMHWYECKOH COCTaBIISIOLLEN
€CTECTBCHHO-HAYYHON KAPTUHBI MHAPA KaK OCHOBBI IPUHATUSL PEIIEHUN B KM3HEHHBIX
Y TIPOM3BOACTBEHHBIX CUTYALUSX, OTBETCTBEHHOTO MOBEACHUS B TPUPOIHOM Cpee.

3amaun TUCUHMILUIHHBI:

1) copmupoBaTh NOHUMAHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB M SBJICHHWI B OKPY’KArOWIEH Cpele, LENOCTHON HAYyYHOW KapTHHBI MHUpA,
B3aMMOCBSI3M H B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATh (POPMYJIBI HEOPraHMYECKHX M OPraHuYeCKUX
BEUICCTB, YPABHCHUS XUMUYECKUX PEAKIUIN, OOBACHATh UX CMBICIT, UHTEPIPETUPOBATH
PE3YAbTaThl XUMAYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaThb  HABBIKM  NPOBCACHHS  MPOCTEHINMX  XUMHYECKHX
SKCIECPUMEHTAJBHBIX ~ HMCCIEAOBAHUI ¢ COONIOACHMEM MpaBWia  O€30MacHOro
oOpalleHus ¢ BEIIECTBAMU U JTADOPAaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb yMEHMS HMCIOJB30BaTh WH(OPMALMIO XUMHYECKOIO Xapakrepa W3
PA3IAYHBIX HCTOYHHUKOB,

5) copmMupoBaTh YMEHUS MPOTHO3UPOBATH MOCEACTBUS CBOEH NEATENBHOCTH U
XUMHYECKHAX MPUAPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMUPOBATh MOHUMAHUE 3HAYUMOCTH JOCTMIKEHHH XUMUYECKOH HAYKH W
TEXHOJIOTHA JUIsl pa3BUTHUS COLMAIBHON W TPOU3BOACTBEHHOM cep.

1.2.2.  IlnaHupyembie  pe3yjbTaTbl  OCBOCHHS  00HICOOPA30BATE/IbHOI
JUcUIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0oe 3HauUCHUE AUCHMIUIMHA UMeeT npu (popmupoBanuu u pazsutuu OK u
[TK.



Koa n
HanMeHOBaHu
e
hopMUpyemMblX
KOMMETEHLLNA

OK 01.
Bbi6upatb
cnocoobl
pelleHns 3agau
npogeccuoHarn
bHOWA
[esATeNnbHOCTH
NPUMEHUTENbH
0 K pas/iniHbIiM
KOHTeKCTam

MnaHupyemMble pe3ynbTaTbl OCBOEHUS AUCLUNINHbI

Ob6wme

B yacTu TpyaoBOro BocnmTaHus:

- TOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTM
MacTepcTBa, TpyLob6ue;

- TOTOBHOCTb K  aKTUBHON  AeATENbHOCTU
TEXHOMOTMYECKOWN 1 coLManbHOW HanpaBaeHHOCTH,

CNOCOOHOCTb  MHMUMWPOBATb, MNNaHUPOBaTb W
CaMOCTOSATE/IbHO BbIMOMHATbL TaKyl0 AeATeIbHOCTb;
- NHTepec K pa3NnyHbIM cthepam
npoeccMoHanbHOM AeAaTeNbHOCTH,

OBnageHne  yHuMBepcasbHbIMU  Yy4YeOHbIMMU
nos3HaBaTe/IbHbIMWU AeNCTBUAMMU:

a) 6a3oBble /IOrnYeckne JencTBUA:

- CamMOCTOATE/IbHO thopmynnpoBaTb n
aKTyanmsmpoBaTb npob6nemy, paccmaTpuBaTb ee
BCECTOPOHHE;

- yCTaHaB/NMBaTb CYLLECTBEHHbIA MPU3HaK WK
OCHOBaHMA [Ns CpaBHEHWA, Knaccugukayum wu
0606LLeHNS;

- onpefenaTb Uenu  AeATeNnbHOCTMH,
napameTpbl N KPUTEPUMN X JOCTUXKEHUS;
- BbISIBNSATb 3aKOHOMEPHOCTU W MPOTMBOPEYUs B
paccMaTpUBaEMbIX AB/IEHUSX;

- BHOCUTb  KOPPeKTMBblI B  [eATENbHOCTb,
OUeHMBaTb COOTBETCTBME Pe3yNbTaToOB  LENsM,
OLEeHNBaTb PUCKMN NOCNEACTBUIA AeATENbHOCTY;

- pa3BMBaTb KpPeaTUBHOE MbILUEHNE MPU PELLEHUN
YXU3HEHHbIX MPo6nem

6) 6a30Bble NccnefoBaTe/IbCKUe AeNCTBUSA:

3a/]aBaTh

OucunnnunHapHsble

- Bnafetb  CUCTEMON  XMMWYECKUX  3HAHMI, KOTOpas  BKJ/IHOYaeT:
OCHoBoOMoslararwwme MNOHATUA (XMMUYECKUIA 31eMEHT, aToOM, 3/IEKTPOHHas
060/104Ka aToMa, S-, p-, d-3/IeKTPOHHbIE OpOUTaNM aToMOB, MOH, MONEKYNa,
BaNEHTHOCTb, 3/IEKTPOOTPULATENIbHOCTb, CTeMeHb OKUC/IEHUS, XUMUYecKas
CBA3b, MO/b, MONSAPHAsAs Macca, MONSAPHbIA 06beM, YrnepofHbIii CKener,
(hyHKLUMOHaNbHasA rpynna, pagukan, W30Mepus, U30Mepbl, FOMOIOrNYECKUIA
pag, roMonoru, yrnesoAopodbl, KUCNOPO4- U a30TcoAepXallime coefnHEHNs,
6uonornyeckn akTuBHble BelecTBa (YrneBoAbl, XuUpbl, 6enku), MOHOMEP,
nonvMmep,  CTPYKTYPHOe  3BEHO, BbICOKOMOJIEKYNSAPHbLIE  COefWHEeHMS,
Kpuctanimyeckass pelleTka, TUMbl XUMWUYECKUX peakumin (OKUCANTENbHO-
BOCCTaHOBUTE/IbHbIE, 3K30-N 3HLO0TEPMUYECKMNE, peakuuy MOHHOTo 06MeHa),
pacTBOp, 3/1EKTPONINTLI, HE3NEKTPONUTLI, 3NeKTPONUTUYECKAsA Auccounanms,
OKMCANTENb, BOCCTAHOBUTE/b, CKOPOCTb XMMUYECKOW peakuuu, XMMUYeCcKoe
paBHOBecHe), Teopunm U  3aKOHbl  (TeOpMsi XMMWYECKOro CTPOEHUS
opraHuyeckux Bewects A.M. byTnepoBa, Teopus 3NeKTPONUTUYECKOM
auccoumaunn, nepmoanyecknin 3akoH .. MeHaeneesa, 3aKOH COXpPaHEHUS
Maccbl), 3aKOHOMEPHOCTWN, CMMBOMUYECKUI A3bIK XUMUKN, (DaKTONOrMYEeCKne
CBefleHMa 0 CBOMCTBax, cocTaBe, MoJlyyeHUM M 6e30MacHOM MCMONb30BaHMM
BaXXHEMLWMNX HEOpraHn4yeckKUx W OpraHnU4eckmMx BewectB B ObITY #
NPaKTUYECKOW AeATeNIbHOCTU Ye/l0BeKa,;

- YMETb BbIIBIATb XapaKTepHble MPU3HaKM W B3aMMOCBA3b W3YUYEHHbIX
NOHATUIA, NPUMEHATL COOTBETCTBYIOLLME NOHATUSA NPU ONUCAHUMW CTPOEHUA U
CBOWCTB HEOPraHMYeCcKUX W OPraHMyeckuUx BELLECTB WM WX MNpeBpaLieHuid;

BbIABNATb  B3aMMOCBA3b  XMMMWYECKUX  3HAHWIA € MOHATUAMM 1
npeacTaBAeHUAMN APYTUX eCTECTBEHHOHAYYHbIX NPeAMETOB;

- yYMeTb  MCNOMb30BaTb  HAMMEHOBAHUSA  XUMUYECKMUX  COEAVHEHWIA
MEeXAYHapo4HOro Ccol3a TeOopeTUYEeCKOW U NPUKNAJHON  XUMUN  W©

TPVBMaNbHble Ha3BaHUS BaXKHEMLLNX BELECTB (3TUNEH, aueTUeH, TULEPUH,



- BJIQJIETh HABBIKAMHU Y4YeOHO-HCCIIEIOBATENbCKON
U MPOEKTHOW  [EATEJIbHOCTH, HaBbIKAMH
pazperneHus mpodiiem,

- BBIIBJIATH MPUYMHHO-CIICACTBEHHBIC CBSI3U WU
aKTyaJM3UPOBAThH 3a/1a4y, BbIIABUTATh THUIIOTE3Y €€
pelieHus, HaxOIHTh apryMeHTbl st
JIOKa3aTeIbCTBA CBOMX YTBEPIKACHUH, 3a1aBaTh
napaMeTpbl U KPUTEPHUU PEIICHHUS,

- aHAJU3UPOBATH MOJYUYEHHbIE B XOIE peIICHHS
3aJa4ll Pe3yJbTaThl, KPUTHYECKH OLIEHHBATH HX
IOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMEeTb MEPEHOCUTb 3HAHHSI B MMO3HABATEJIBHYIO U
NPAKTHYECKYIO0 00JIaCTH KU3HEAEATEIbHOCTH,;

- yMeTb WHTErPUPOBATH 3HAHHMS M3 Pa3HbIX
NPEIMETHBIX 00NacTel;

- BBIBUTaThb  HOBBIE  HIEH,
OPUTHHAJbHBIE MOIXOMAbI U PELICHHS,
- C1OCOOHOCTD MX UCTIONb30BAHUS B
MO3HABATENILHON U COLIMAIBHON MPAKTUKE

npensaraTb

denon, Qopmanbaerun, yKCyCHas KHCIOTA, TJMIMH, YrapHbId Tas,
YIJIEKUCTIBIN Ta3, aMMHUAK, TalleHass U3BeCTh, HeraleHas U3BeCTb, MUTbEBAsI
colla W APYTUX), COCTaBJSITH (POPMYJIbI HEOPTAHMYECKUX M OPTaHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHYECKUX peakiuii, OOBACHATb WX CMBICI,
MOATBEPIKIATH XapaKTepHbIE XUMUYECKUE CBOICTBa BEIIECTB
COOTBETCTBYIOIIUMH 3KCMEPUMEHTAMU U 3aMUCSIMU YPABHEHUH XHUMHUYECKUX
peaxkumii,

- YME€Thb YCTAaHABJIMBATH MPUHAIJICKHOCTh H3YYEHHBIX HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIEeCTB K OMPEISICHHbIM KJIaccaM U TPYIIaM COeTUHEHUH,
XapaKTepU30BaTh WX COCTaB W BAKHEWIIIWE CBOINCTBA, OMpPENENSTh BUIbI
XUMHUYECKUX CBsi3ell (KOBaJICHTHAs, MOHHAS, METaJUIMYeCcKasi, BOIOPOAHAs),
THITBI KPUCTAJUTHYECKHUX PEIIETOK BEIIECTB; KIaCCU(PHUINPOBATH XUMHUYECKUE
peaxumy,

- chopMUpOBaTh TPEACTABJCHUS. O XHMHUYECKOW  COCTABJISFOIIEH
€CTeCTBEHHOHAYYHOW KApTUHBI MHpA, POJH XUMHUU B TMO3HAHUU SIBJICHHUM
npuponbl, B (HOPMHUPOBAHMM MBIIJICHUST W KYJIbTYPbl JIMYHOCTH, €€
(YHKIIUOHAJIbHOW TPAMOTHOCTH, HEOOXOIUMOM AJIsT PEeIIECHUsS] MPAKTUYECKUX
3a1a4 U SKOJOrHYecKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3IOPOBBIO U
MIPUPOAHOI Cpene,

- YMETb MPOBOAWUTH PacHeThl MO XUMHYECKUM (HOpMyJIaM U YpaBHEHHSIM
XUMUYECKUX  peakuuid ¢  HUCHOJb30BAaHHMEM  (DU3MUECKHX  BEJIUYMH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJMUYECTBEHHOW CTOPOHBI. Macchl, oObema
(HOpMaJibHBIE yCJIOBMSI) Ta30B, KOJIMYECTBA BEIIECTBA, HCIOIb30BATH
CUCTEMHbIE XHMHYECKUE 3HAHUS JIsi TPUHSTHS PELIeHH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIHSIX, CBS3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM

OK 02.
Hcnons3oBate
COBpPEMEHHbIC
CpencTBa
MIOUCKA,
aHanuza u
UHTEPIpPETanu
uHpOpMaLUHU U

B o01acTH HIEHHOCTH HAYYHOTI'O NMO3HAHHS:

- c(hOpMUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Ianore KYJIbTYD,
CNOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MeECTa B
MOJIMKYJBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M UHUTATEJILCKON

- yMeTb IUIAHUPOBaTb M  BBINOJHATbD XHUMHUYECKUH  OKCIEPHUMEHT
(mpeBpalueHus OpPraHUYEeCKHX BELIECTB IPU HATrPEBAHUH, IMOJYUYCHHE
STUJIEHA U W3YyY€HHE €ro CBOICTB, KaueCTBEHHbIE pEaKLUU Ha albJerHibl,
KpaxMaJl, YKCYCHYIO KHCIOTY, JAeHaTypauusi O€JKOB IpH HarpeBaHUH,
[[BETHbIE pPEAKUHUH OEJNIKOB, TMPOBOAWUTH PEAKIMH HMOHHOrO OOMeEHa,
OTIPeNeNATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUN Ha Cyib(aT-,
kapOOHAaT- ®  XJIOPUI-aHMOHBI, HAa  KAaTHOH  AaMMOHHS,  pelarh
SKCIIEpUMEHTANIbHBIE 3amauu nmo TemMaMm "Metamsl" u "Hemeramner") B




NH{OPMaLUOHH
ble TEXHO/I0T 1K
ons
BbIMOJIHEHNA
3afau
npogeccnoHan
bHOWA
LeATeNbHOCTH

KYNbTypbl Kak CpefcTBa B3aMMOLENCTBUA MeXAYy
NOAbMU Y NO3HAHUSA MUPa;

- 0CO3HaHWe LEHHOCTU Hay4HOW [AesTeNbHOCTH,
rOTOBHOCTb  OCYLWLECTBAATb  MPOEKTHYIO 7
nccnefoBaTeNibCKyHo [eATeNIbHOCTb
WHANBWAYANbHO W B FPYMne;

OBnageHne  yHMBepcalbHbIMU  Y4YeOHbIMMU
no3HaBaTe/IbHbIMU AeCTBUAMMN:

B paboTa Cc MHopmaumei:

- BNafieTb HaBblKaMW MONYYEHUA WHDOpPMALUN 13
MCTOYHMKOB pasHbiIX TUNOB, CaMOCTOSATENbHO
OCYLLEeCTBAIATbL MOUCK, aHanu3, cuctemMaTusauunio un
NHTepnpeTaunio MHHopMaLumn pas/iniHbIX BULOB
(hopM npeacTaB/ieHUs;

- co34aBaTb TEKCTbl B pa3inyHbIX opmarax C
y4yeTOM Ha3HauyeHWs WUHpopMauuu u Lenesoi
ayautopun,  BblbMpas  onTUManbHyt  hopmy
npeAcTaB/ieHns U BU3yanusaunm;

OUeHuBaTb  AOCTOBEPHOCTb,  NIEFMTUMHOCTb
MH(OpMaLuKN, ee COOTBETCTBME MPaBOBbIM U
MOpasibHO-3TUYECKUM HOPMaM;

- WUCMOMb30BaTb CPeACcTBA WMHMOPMALMOHHbLIX U
KOMMYHMWKaLMWOHHbIX TEXHOMOTUA B  peLleHnn
KOTHUTUBHbIX, KOMMYHMWKaTUBHbIX 7
OpraHu3auMoHHbIX  3afa4 ¢ cob6/geHnem
TpeboBaHWii 3PrOHOMUKK, TEXHUKN 6e30NacHOCTH,
FUrneHbl, pecypcocbepexxeHns, MNpaBOBbIX "
3TUYECKMX  HOPM,  HOPM  WH(OPMaLUOHHOWA
6e30MnacHoOCTU;

- B/lafieTb HaBblKaMW pacno3HaBaHnA 1 3aLnTbl
NH(opMaLUKn, NHGHoOPMaLMOHHON 6e30NacHOCTH
NMYHOCTH;



COOTBETCTBUHM C MpPaBWJIAMH TEXHUKH O€30MacHOCTH Mpu oOpameHun ¢
BEIEeCTBAMH U JIaOOPaTOPHBIM OOOPYAOBAaHHEM, MPEACTABISTH PE3YJIbTATHI
XUMHYECKOTO SKCIIEpUMEHTA B (POpMeE 3aIUCH YPABHEHUI COOTBETCTBYIOIINX
peakuuii 1 GOPMyJTHPOBATH BHIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMUYECKYIO HH(POPMALIHIO, TIOIYYAEMYIO U3 Pa3HBIX
UCTOYHHUKOB (CpencTB MaccoBoil nHpopMaiuy, cetb MIHTepHET U Npyrue);

- BJageTh OCHOBHBIMH METOJAMH HAy4YHOrO TIO3HAHHs BEIIECTB W
XUMHYECKUX  sIBJIeHWH  (HaOiromeHue,  U3MEpeHue,  JIKCIEPUMEHT,
MOJISTTUPOBAHUE);

- YMeTb MpPOBOIUTH PacuUeThl MO XUMHUYECKHM (OpMyJiaM H ypaBHEHUSIM
XUMHYECKUX  peaKkIMid C  HUCIOJb30BAHHEM  (PH3UYECKUX  BEJIUYUH,
XapaKTEPU3YIOIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBIL Macchl, oObema
(HOpMaJlbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA, WCIOIb30BATh
CHCTEMHbIE XUMHYECKUE 3HAHUS IJIsl TPUHSATHS PEIleHHH B KOHKPETHBIX
JKU3HEHHBIX CUTYaLIUIX, CBI3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM




OK 04.

O (heKTUBHO
B3aMMO/IECTBO
BaTb U
paboTatb B
KONNEKTMBE 1
KOMaHge

OK 07.
CojeicTBoBaTb
COXpaHeHuto

- rOTOBHOCTb K CamMopasBUTHIO,
CaMOCTOATE/IbHOCTY Y CaMOONpPeeNieHuIo;
-0BnageHve HaBblKammu yyebHo-
nccnefoBaTeNbCKOn, MNPOEKTHOM W couManbHOM
AesATeNbHOCTY;

OBnapgeHune YyHMBepCanbHbIMU

KOMMYHUKaTUBHbIMW AeNCTBUAMMN:

6) coBMecTHas AesaTe/IbHOCTb:

- MOHMMaTb W WUCMNONb30BaTb MNpPeNMyLLecTBa
KOMaHAHOM N MHANBUAYaNIbHON paboThl;

- MPUHUMATb LENM COBMECTHOW [AeATeNbHOCTH,
OpraHun3oBbIBaTb U KOOPAWHWUPOBATL AeACTBUA MO
ee JOCTMXKEHWIO: COCTaBNATb MNfaH [AencTBui,
pacnpefenstb poau ¢ y4eTOM MHEHUI y4aCTHUKOB
06CyXaaTb pe3ynbTatbl COBMECTHON paboThl;

- KOOpPAWHMPOBaTb W BbINOMHATL paboTy B
YCNOBUAX peanbHOro, BUPTYanbHOIo "
KOMOWHMPOBAHHOIO B3aMMO/ENCTBUS;

- OCYLWeCTBNATb MO3UTMBHOE CTpaTermyeckoe

noBefleHNe B pPas3/IMYHbLIX CUTYyauUAX, MPOABNATbL
TBOPYECTBO ¥ BOOGpaxeHwue, 6bITb MHULUATUBHbLIM
OBnafeHne yHnBepcasrbHbIMU PerynsaTUBHbIMU
JEeNCTBUAMMU:

r) NpUHATKE ceba U APYrux NoLein:

- NPMHMMAaTb MOTUBbI U apryMeHTbl APYTUX Noaein
npv aHanuse pe3ynbTatoB AeATe/IbHOCTU;

- NpW3HaBaTb CBOE MPaBO W NpaBo APYruUX Nogein
Ha OLWNOKMU;

- pa3BuBaTb CNOCOBHOCTb NOHUMATb MUP C
nosnummn Lpyroro 4YenoBekKa;

B 061acTy 3K0ON0rM4YecKOro BOCNUTaHMUSA:
C(hOPMUPOBAHHOCTb 3KONOTMYECKON KYNbTYpbI,
MOHUMaHWe BAUAHWUA COLMANbHO-3KOHOMMUYECKNX

- yMeTb MJiaHupoBaTb U  BbINOMHATL  XUMWUYECKUA  IKCMEPUMEHT
(NpeBpaleHnss OpraHMYecKMxX BELWLECTB MNPW  HarpeBaHWW, MoOJiyyeHUe
3TWNEHa N W3Y4YeHMe ero CBOWCTB, KayeCTBEHHble peakuun Ha anbAerupbl,
Kpaxmasn, YKCYCHYK KWUCNOTY; AeHaTypauus 6enKoB NpW HarpeeaHuw,
LUBETHble peakuunm 06enkoB; MPOBOAUTL peakuuM WOHHOro 06MeHa,
onpeaensaTb cpefy BOAHbIX pacTBOPOB, KaYeCTBEHHbIE peakUUmn Ha cynbgar-,
KapboHaT- UM XJIOPUA-aHUOHbI, HAa  KaTMOH  amMMOHWSA;  pelaTb
aKcnepumeHTanbHble 3afjaun no Temam "Metannbl” u "Hemetannel") B
COOTBETCTBMM C MNpaBuaaMy TeXHUKM 6e3onacHocTM npu obpaweHun ¢
BelecTBaMn 1 fabopaTopHbiM 060pYyLOBaHMEM; MPeACTaBNATL Pe3y/bTaThl
XUMMYECKOT0 3KCNepruMeHTa B (DOpMe 3anncy ypaBHEHUIA COOTBETCTBYHOLLNX
peakuuii n GopmynnpoBaTb BbIBOAbI HA OCHOBE 3TUX pPe3y/bTaToB

- cthopMmupoBaTh  MNPeACTaBAEHUS: O  XMMWYECKO  COCTaBASHOLLLEN
€CTEeCTBEHHOHAYYHOW KapTUHbl MWUpa, POAN XUMUW B MO3HAHUMW ABMEHUIN
npupoAabl, B (OPMUPOBAHWM MbIWIEHUS W KyNbTypbl JINYHOCTH, ee



OKpY’KaroIlel | MpOLecCOB  Ha  COCTOSHUE  NPUPOAHON U | PyHKIMOHANIBHON IPaMOTHOCTH, HEOOXOMUMOMN ISl PEIUeHHsT MPAKTHIECKUX
cpensl, COLMAIbHOW  Cpedbl, OCO3HaHHWE TJI00AJBHOIO | 33/1a4 U 3KOJOTHYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JIOPOBBIO U
pecypcocOepex | XxapakTepa 3KOJOTHYECKUX mpodieM; MIPUPOJHOM Ccpene,;
€HUIO, - TUIAHUPOBAHHME M OCYINECTBJIEHHE NEHCTBHI B | - yMeTh COONIONATh MPaBHIIA SKOJIOTHYECKH LIEIecO0Opa3HOro MOBENEHHs B
MPUMEHSATH OKpY’KaroIlel cpene Ha OCHOBE 3HAHUS Leiel | ObITy W TPyIOBOW AEATENBHOCTH B LENSX COXPAHEHHUS CBOErO 370POBbS U
3HaHUA 00 YCTOMYHUBOIO Pa3BUTHUS YEJIOBEUECTBA, OKPY’Karollled NPUPOJHON Cpenbl, YUYUTBIBATH ONACHOCTb BO3JEHCTBUS Ha
HN3MEHEeHUU AKTUBHOE HENpUATHE [EWCTBUH, NPUHOCSILIUX | )KUBbIE OPraHU3MbI ONPEAENICHHBIX BEINECTB, IMOHMMAsl CMBICH IOKAa3aTess
KJIMMAaTa, Bpe OKPY Karolleil cpene, MPEeAEIbHON JOMYCTUMON KOHLIEHTPaLUU
MIPUHLIMITBI - yMEeHHe MPOTHO3MPOBATh HEOJIArONpHSTHBIC
OepeKIIMBOTrO 5KOJIOTHYECKHE TMOCIEACTBUA MNPEANPUHUMAEMBIX
MPOU3BOACTBA, | ACHCTBUM, NPENOTBPALIATD UX,
3¢ dexkTuBHO - paciuipeHue OTbITa JesITeIbHOCTH
NENCTBOBATh B | SKOJIOTHYECKON HAIIPaBIEHHOCTH,
YpEe3BbUANHBIX | - OBIAJCHUEC HABBIKAMHU YUEOHO-UCCTIEA0BATENBCKOM,
CUTYyaLUsIX MPOEKTHOM U COLIMAIBHOM AEATENbHOCTH,
K 1.1 - OBJIAJICHUE YMEHUSIMU M HABBIKAMM DPA3JU4YHBIX | - BJIAAETb OCHOBHBIMM METOJAMHM HAay4HOIO TIO3HAaHUS BEINECTB U
DKCIUTyaTHpOBA | BUAOB  TO3HABATENILHOM  JEATENBHOCTH Ul | XUMHYECKMX  siBIeHWH  (HaOmoneHwe,  M3MEpPEeHHe,  SKCIICPHMEHT,
Tb W3Y4E€HUS Pa3HBIX CTOPOH OKPYKAKOIIEr0 MHPA, MOZIEINPOBAHHE);
JKEJIE3HOIOPOK | - TPUMEHEHHE OCHOBHBIX METONOB IIO3HAHUS | - COCTABISITh YPABHEHUSI XUMHUYECKIX PEAKIIMH HOHHOTO OOMEHa C y4acTHEM
HBIN (HaOmronieHHst, HAYYHOTO SKCIEPHUMEHTA) Ui | HEOPraHWYEeCKHUX BEIECTB;
MOJIBIKHOM U3y4YEHHs]  PA3JMYHBIX CTOPOH  XUMHYECKHX | - KJIAacCHU(UIUPOBATb HEOPTaHWYECKUE U OpPraHWYeCKHe BEINeCTBa B
cocras (110 OOBEKTOB U TPOLIECCOB, C KOTOPBIMH BO3HHKAET | COOTBETCTBHHU C UX CTPOSHHEM,;
BHJIAM HEOOXOUMOCTh CTaJIKUBAThCS B |- YCTaHABJINBATb 3aBUCHMOCTD (U3NKO-XUMHUECKUX CBOICTB
MOABUXHOTO npodeccnonanbHOl chepe; HEOPraHWYEeCKHUX BELIECTB OT CTPOEHHUs aTOMOB U MOJIEKYJ, a TakXke THUIa
COCTaBa) - OBJIAJICHHE YMEHMSMH ONpPENeNATh LeJNH U | KPUCTANINYECKON PeIIeTKH

3amaun JIeSITeIbHOCTH, BBIOMpAaTh CPEACTBA [UIS | - UCCIEAOBATh (PU3MKO-XUMUYECKHE CBOWCTBA UCTHHHBIX PACTBOPOB;
I1IK.1.2 HUX NOCTHXKEHHUS HA MIPAKTHUKE, - OLICHUBATH MOCJEACTBHS OBITOBOM U MPOM3BOICTBEHHOH ESTENbHOCTH
IIposoaute - OBJajeHWe yMEHMSMH  MPOTHO3MPOBATH | YEJIOBEKA C MO3MIUHN 3KOJOrHYecKoi 0€30MacHOCTHY,;
TEXHUYECKOE HeOJaronpusTHbIE SKOJOTMYECKHE TOCIEACTBHS | - YMETh COOJIFOAATh MPaBUIIa SKOJOTHUECKHU 1eNIeCO00Pa3HOro MOBEACHUS B
o0CITy’)KMBaHUE | MPEANPUHUMAEMBIX NEHCTBHIA, MPENOTBPAINATE UX, | OBITY M TPYIOBOH IEATENLHOCTU B LEJSIX COXPAHEHUSI CBOETO 37J0POBbS U
U PEMOHT — HCIMOJIb30BaHNE PA3INYHBIX HCTOYHUKOB AJIs OKPY’KaroIlled MPUPOJHON CPENbl, YUUTHIBATH ONACHOCTh BO3AECHCTBUS Ha
JKEJIE3HOOPOK | MONyYeHHsI XMMUYECKOH HH(OpMAIUK, yMEHUE JKUBBIE OPraHU3MBbI ONPEETIEHHBIX BEIECTB, IOHUMAsl CMBICJI ITOKA3aTeNs
HOT'O OLICHUTDb €€ TOCTOBEPHOCTD JJIsl AOCTUKEHUS MpeneSbHON JOMyCTUMON KOHLEHTPAaLUH.




MIOJIBUYKHOTO XOPOIIUX PE3YIbTATOB B MPO(HeCCHOHATbHON
COCTaBa B cepe.

COOTBETCTBHH C
TpeOOoBaHUAMU
TEXHOJIOTUYECK
UX TPOLIECCOB
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2. CTpyKTypa 1 coaepxkanue 00meo0pa3oBare/JibHONH TUCHUILIMHBI

2.1. O0beM AUCUMIIMHBI U BUbI Y4e0HOi padoThl

Bupn yueOHoii padoThl

O0BeM B yacax

Oo0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHUILIHHBI 72
B T.4.

OcHoBHOe cogep:kaHue 66
BT. 4.

TeOpeTU4ecKoe OOy4eHue 32
MPAKTUYECKUE 3aHATHSA 24
nabopaTOpHbIE 3aHSITHS 10
IIpodeccHoHANBHO-OPHEHTHPOBAHHOE CO/IEP:KAHHE (COAEePKAHME 6
NPHKJIAJHOT0 MOAY.JISI)

BT. 4.

TeopeTnyeckoe oOyueHne 2
MPAKTUYECKUE 3aHATHSA 4

IIpomexyTounas arrectauus (AuddepeHupPoBaAHHBII 3a4eT)
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2.2. TemaTu4yecKuii NJIAaH U COAEPKAHUE TUCHUTIIHMHBI

Coaep:kaHue yueOHOro MmarepuaJa

HaumeHoBaHue O6bem dopmupyemsbie
(ocHOBHOE U IPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE),
PAa3aesioB U TeM . 42C0B KOMIIETeHHH
J1200pATOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIAAHOH MOIYJb
1 2 3 4
Pa3nen 1. OcHOBBI CTPOEHHS BelIeCTBA 8
Tema 1.1. OcHoBHOe cogep:kaHue 4 OK 01
Ctpoenne atomoB | Teopernueckoe o0y4eHHe 2
XUMHAHECKHUX CoBpemeHHass Mopenb CTpoeHus: aroma. CHUMBOJNMYECKUN SI3BIK XUMHH. XHUMUYECKHH 3JIEMEHT.
SJIEMEHTOB 1 DnekTpoHHas KoHpuUrypanus aroma. Kinaccuukanus XUMUYECKMX 3JIEMEHTOB (S-, p-, d-3JI€MEHTHI).
fpupona BaneHTHble  3JMEKTPOHBL.  BajeHTHOCTb.  DIEKTPOHHAsh  MPUPOAAa  XUMHYECKOH  CBS3W. 2
XUMHMECKOU CBASH |73 nekTpOOTPULIATENLHOCTD.  BHUABI XMMHUYECKOM CBs3M  (KOBAJIEHTHAs, MOHHAS, METaJUIMYECKas],
BOJIOpOAHAsI) U cIocoObI ee 0Opa3oBaHUs
IpakTuyeckue 3aHaATHSA 2
IpakTnyeckoe 3ansitue 1 Pelnenue 3aqaHuil Ha UCMIOJAB30BAHUE XUMHUUECKOH CUMBOJIMKY U Ha3BaHUH
COENUMHEHUH TI0 HOMEHKJIATYPE MEXIYHAPOIHOrO COKH3a TEOPETHYECKOM M MPUKIAIHON XUMHU U
TPUBHMAJIbHBIX HAa3BaHMH Uil COCTABJIEHUS] XMMHUUYECKUX (POPMYJI JBYXaTOMHBIX COETUHEHUH (OKCHIOB,
CyNb(pUIOB, TUAPHUIOB M T.I1.) U IPYTMX HEOPraHMYECKUX COEIMHEHUM OTHENbHbBIX KJIACCOB. 2
IpakTHYecKue 3aJaHUsl HA YCTAHOBJIEHHE CBA3M MEXKIY CTPOEHMEM aTOMOB XMMUUECKHUX 3JIEMEHTOB U
NEPHOIMYECKUM U3MEHEHHUEM CBOMCTB XUMMYECKUX DJIEMEHTOB U MX COEIAMHEHHH B COOTBETCTBHMHU C
nojioxkeHueM Ileprnoanyeckoil CHCTEMBL
Tema 1.2. OcHoBHoOe coagepxaHue 4 OK 01
Ilepuonnueckun I[IpakTuyeckune 3aHATHSA 4 OK 02
3aKOH M TaOmiIa IpakTuueckoe 3ansitue 2 [lepuonuueckas cucteMa XuMuueckux sementos J[. 1. Menneneesa.
AL Menneneesa | @uspueckuii cmbicn Tepuommaeckoro saxona JI, 1. MeHneneesa. 3akOHOMEPHOCTH H3MEHEHHS. CBOICTB
XMMHYECKUX JIEMEHTOB, 00Pa3yeMbIX MMH IPOCTHIX U CIOXKHBIX BELIECTB B COOTBETCTBUH C
TMOJIO)KEHUEM XMMHYECKOTO 3jieMeHTa B [lepronuueckoii ciucreme. MUPOBO33PEHUECKOE M HAYIHOE
3Hauenue [lepuoguueckoro 3axona J[ Y. Menaeneesa. [Iporaossr [I.11. Menneneesa. OTKpbITHE HOBBIX 4

XUMHYCCKHUX 3JICMCHTOB.

Pemenne MPAKTUKO-OPUCHTHUPOBAHHBIX TCOPETHUIYCCKUX SaI[aHI/IfI Ha XapaKTCpU3alO XUMHUICCKUX
3J1IeMeHTOB «MeTaIndeckue / HEMETaJINYECKUe CBOfICTBa, SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKUX
SJIEMCHTOB B COOTBETCTBUU C UX JJICKTPOHHBIM CTPOCHUEM U MMOJIOKCHUEM B nepnonnqecxoﬁ CHCTEME
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Xummnyeckumx anemeHtos .M. MeHgeneesa»

Pasgen 2. Xumnyeckue peakuum

Tema 2.1. Tunsl
XUMUNYECKUNX
peakuui

Tema 2.2.
DneKTponmTnyeckas
avccoumaums un
NOHHBI 06MeH

Paspgen 3.
Tema 3.1.
Knaccugumkauums,

OcHOBHOEe coaepkaHune

TeopeTuyeckoe obyyeHune

Knaccuukaumsa v TUNbl XMMUYECKUX peakumnin ¢ yyacTueM HeopraHuyeckux Bewects. CocTaBneHme
YPaBHEHWUI peakunini CoegUHEHNS, Pa3NOXeHUS, 3aMeLLLeHns, 06MeHa, B T.4. peakLUnin ropeHus,
OKWC/IEHNA-BOCCTAHOB/IEHUS.

Y paBHEHUA OKMUCNEHUA-BOCCTAHOBIeHUA. CTeneHb oKuUceHns. OKUCIUTENb Y BOCCTAHOBUTE b.
CocTaB/fieH/e 1 ypaBHUBaHNE OKUCINTEbHO-BOCCTAHOBUTE/bHBIX peakLuuii METOA0OM 31EKTPOHHOTO
6anaHca. OKMCNNTe/IbHO-BOCCTAHOBUTE/IbHbIE peakLun B Npupose, NPoM3BOLCTBEHHbLIX Npoueccax u
XWN3HeLeATeIbHOCTU OpraHnu3mMoB

MpakTnyeckune 3aHATUA

NMpakTnyeckoe 3aHATME 3 KOMIMYECTBEHHbLIE OTHOWEHUA B XUMUK. OCHOBHbIE KOJIMYECTBEHHbLIE
3aKOHbl B XMMWUW WU PacyeTbl MO YPaBHEHUSM XUMUYECKMX peakuyuii. Mofb Kak eguHuLa KOnm4vecTsa
BewecTBa. MonsipHas Macca. 3aKOHbl COXpPaHEHMs Maccbl W 3aHepruu. 3akoH ABOragpo. MonspHbiii
06beM ra3oB. OTHOCUTeNbHAf MNAOTHOCTb rasoB. PacuyeTbl MO ypaBHEHWAM XUMWUYECKUX peakuuin ¢
Ncnonb30BaHNWEM Macchbl, 06bema (HOpMasbHble YC/I0BUA) ra3os, KOMYecTBa BeLLecTBa

OCHOBHOe cofepXaHune

TeopeTuyeckoe obyyeHune

Teopus 3NeKTPONUTUYECKON auccoumaunn. NoHbl. INeKTPONUTbI, HE3NEeKTPONUTbI. Peakuun WMOHHOIO
obmeHa. CocTaB/lieHMe peakuuii MOHHOro 06MeHa MyTem COCTaB/IEHUA WX MOJSIHbIX W COKPaLLeHHbIX
MOHHbIX ypaBHeHWI. KNCNOTHO-OCHOBHbIE peakuun. 3afiaHns Ha COCTaB/IeHVe NOHHBIX peakLuuii

NabopaTopHble 3aHATUA

Na6opatopHasn 3aHATHE Nel “Tunbl XUMUYECKUX peakLuid”.

WccnegoBaHue TMNoB (Mo COCTaBY M KOMMYECTBY UCXOAHbIX M 06pa3yoLMXca BELLeCTB) U MPU3HAKOB
XMUMUYeCKUX peakuuid. MposBefeHne peakuuii MOHHOro 06MeHa, onpesenieHne cpefbl BOAHbIX
pacTBOpOB. 3aflaHNs Ha COCTaBNEHNE NOHHbIX peakLuil

CTpoeHMne 1 cBOMCTBA HEOPraHNYeCKMX BELLEeCTB
OCHOBHOEe cofepXaHue
TeopeTnyeckoe obyudeHue

10

16

OK 01
MK 1.1
MK 1.2

OK 01
OK 04
MK 1.1
MK 1.2

OK 01
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HOMEHKJIATypa U
CTpPOEHHUE
HEOPTraHUYECKHUX
BELIECTB

IIpenmer Heoprannueckoit xumun. Kinaccudukanms HeopraHudeckux Bemmects. [IpocTeie 1 CI0XKHbIE
BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KHCIIOTHI, con). B3anMocCBsi3b
HEOPTraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BelecTBa. Kpucrammmdeckue u aMopgHbIe
BEIIECTBA. THIBI KPUCTAIUIMYECKUX PELIETOK (ATOMHAsI, MOJIEKYJISIPHAS, HOHHASL, METAJUTNIECKas ).
3aBUCUMOCTD (PM3UUECKUX CBOICTB BEIECTBA OT THUIMA KPUCTAITMYECKON PEIIeTKU. 3aBUCHMOCTh
XUMHYECKOH aKTUBHOCTH BEIIECTB OT BH/Ia XUMHUYECKOH CBSA3H M THUINA KPUCTAJUTNIECKON PEIIETKH.
[IprunHBEl MHOrOOOpa3us BEIECTB

pakTuyeckue 3aHaTHSA

IIpaxkTuyeckoe 3ansTHe 4 HoMeHKIaTypa HEOPraHMYECKUX BELIECTB. HA3BAHUE BELIECTBA UCXOIS U3
UX XUMHUYECKOH (OpPMYJIbI MJIH COCTaBJIEHHE XUMHUYECKON (POPMYJIbI HCXOS M3 HA3BaHUS BELIECTBA 110
mexxayHaponHoi (MIOITAK) nnu TpuBHanbHON HOMEHKJIATYpE.

Pemenne npakTudeckux 3agaHUN MO KiacCH(PHUKAIMK, HOMEHKJIAType M XHUMHYECKUM (HopMysam
HEOPraHMYECKUX BELIECTB PAa3JMYHBIX KJIACCOB (yrapHbIM ra3, yIJIEKHCIBIA ra3, aMMHUaK, ramieHas
U3BECTbh, HETAlICHAs] U3BECTh, MUTHEBAS CONlA U APYTHX): HA3bIBATh M COCTABIISITH (DOPMYJIBI XUMHYECKUX
BEILECTB, ONPENEISITh MPUHAMIEKHOCTD K KJIACcCy.

Hcrounnku xumMudeckol nHpopMaIuu (CpencTs MacCoBON MHpOpMAIu, ceTh FIHTepHeT U npyrue).
ITonck nHbOpMaIK O HA3BAHUSIM, HACHTH(HUKATOpaM, CTPYKTYPHBIM opMmynam

OK 02
IIK 1.1
IIK 1.2

Tema 3.2. ®u3uko-
XUMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

OcHoBHoOe cogepxaHue

TeopeTnueckoe o0yuenune

Merannel. Obuine ¢usnueckre U XUMUYECKHEe CBOWCTBa MeTauioB. CriocoObl monydeHust. 3HadeHue
METAJVIOB M HEMETAJUIOB B NPUPOAE U >KU3HEAESTEIbHOCTH ueloBeKa U opraHusMos. Kopposus
METAJIJIOB. BHIBI KOPPO3HUH, CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UU

Hemerannmel. OOmme ¢Qusnyeckue W XUMHUYECKHE CBOMCTBA HEMETAJUIOB. TUINUYHBIE CBOWCTBA
HemetayioB [V— VII rpynn. Knaccudukarus 1 HOMEHKJIATypa COeNMHEHHH HeMeTau1oB. KpyroBopoTsl
OMOTE€HHBIX HJIEMEHTOB B IPUPOJIE

XUMUYeCKHe CBOHMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHX BEIIEeCTB (OKCHIOB, TUAPOKCUIOB, KUCIIOT,
coJielt v p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTBIX BEIIECTB, BOAOPOIHBIX COSIUHEHHUI,
BBICIINX OKCHUJIOB U THJIPOKCHJIOB

IpakTuyeckue 3aHaATHSA

IIpakTuueckoe 3ansTue S CocraBieHHe ypaBHEHMM XHMHUYECKHX pEaKLUN C ydyacTHEM MpPOCThIX U
CJIOXKHBIX HEOPraHMYECKUX BEINECTB. METAUIOB M HEMETaJUIOB, OKCHUIOB META/UIOB, HEMETAJJIOB U
aM(OTEpHBIX 3JEMEHTOB, HEOPTraHMYECKHUX KHUCJIOT, OCHOBAaHMH ¥ aM(OTEPHBIX THUAPOKCHIOB;
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOUIUX UX CBONUCTBA.

OK 01
OK 02
IIK 1.1
IIK' 1.2
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Tema 3.3.
NpeHTngurkayms
HeopraHM4yeckmnx
BeLLecTB

Paspgen 4.

Tema 4.1.
Knaccuukaums,
CTpPOEHME U
HOMeHKaTypa
OpraHnyeckux
BELLEeCTB

PelleHNe NpaKTNKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3afaHMWii Ha CBOIWCTBA, COCTaB, MO/My4YeHWE W
6e3onacHoe WCMO/Mb30BaHWEe BaXHEMWMUX HEOpraHW4yecKMX BeleCcTB B OblTy W NPaKTUYECKON
LeATeNIbHOCTM YenoBeka

OcHOBHOEe coaepkaHne
JlabopaTopHble 3aHATUSA

Nab6opatopHasn 3aHATHE Ne2 «aeHTUPUKaLUA HEOPraHNYeCKNX BELLECTB».

PelleHne 3KCnepMMeHTaNbHbIX 3afjady N0 XWMWYECKUM CBOMCTBAM MeTan/ioB M HEMETaNNoB, Mo
pacno3HaBaHuio ¥ MONyYeHU0 COeAMHEHUIA METANN0B U HEMETA/OB.

NpoeHTndunKaLma HeopraHMYyeckKuMX BeLECTB C WCMO/Mb30BaHWEM UX (U3NKO-XUMUYECKUX CBOMCTB,
XapaKTepHbIX KayeCTBEHHbIX peakuuii. KayecTBeHHble peakuuu Ha cynbar-, KapboHaT- U Xnopuj-
aHNOHbI, HA KATUOH aMMOHMA

CTpoeHMe 1 cBOMCTBa OPraHNYeCKNX BeLLLecTB

OcHoBHOe coaep>kaHune

TeopeTuyeckoe obyyeHune

MosBneHne ¥ pa3BUTUE OPraHNYeCcKon XMMUM Kak HayKu. MNpeameT opraHMyeckon xmumumun. MecTto u
3HaYeHne OpraHnyYecKor XMMUMN B CUCTEME €CTECTBEHHbIX HayK.

XNMUYECKOe CTPOEHME KaK MNOPAfOK COeAVMHEHWA aTOMOB B MOJIEKY/IE COTIaCHO WX BaNEHTHOCTW.
OCHOBHbIE MONOXEHUS TEOPUN XMMUYECKOTO CTPOEHUA OpraHMYeckux coefuHeHuii A.M. ByTneposa.
YTrnepogHblil CKenetT OpraHn4eckoW MOJeKynbl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XWMWUYECKOro
CTPOEHMA MOJIEKYN. 30Mepusa 1 n30Mepsbl.

MoHATME O (YyHKUMOHanbHOW rpynne. Pagukan. TIpuHUMNBI  KnacCcuguKaumm opraHuyeckmx
COeAuHeHUA. MexayHapoHas HOMeHKNaTypa U NPUHLKUMNbI HOMEHKNATYPbl OPraHNYeCKUX COefUHEHUN.
MoHATMEe 06 a3oTcoAepXalinx coeanHeHnaX, 6MONOrMYecKn aKTUBHBIX BeliecTBax (YrneBofax, Xupax,
6enikax n Ap.), BbICOKOMOJIEKY/IAPHbIX COEAMHEHNAX (MOHOMEp, NOMMMEP, CTPYKTYPHOE 3BEHO)
MNMpaKTnyeckune 3aHATUA

MpaKTuyeckoe 3aHATME 6 HoOMeHKNaTypa OpraHMYecKMX COeAMHEHWIA OTAeNbHbIX K/accoB
(HacbllLeHHble, HEHAaCbIWeHHbIE W apomaThyeckue YrnesofopoAbl, CNUPTbl, (EHONbI, anbAeruabl,
KeTOHbl, Kap6oHOBble KMUCNOTbI M Ap.) COoCTaBNeHME MOJMHbIX U COKPaLLeHHbIX CTPYKTYPHbIX (hopmy/
OpraHMYecKnx BELLEeCTB OTAeNbHbIX KNacCOB, WCMOMb3ys WX Ha3BaHWA MO CUCTeMaTMyecKol M1
TPMBMaNbHOW HOMEeHKNaType (3TWU/EH, aleTueH, rULepuH, deHon, Gopmanbaerng, yKCycHas KucnoTa,
rAMUMH). PacyeTbl npocTeiwwein hopMynbl OpraHMyYeckoii MOeKynbl, UCXOAS U3 3/IEMEHTHOro cocTaBa
(8 %)

Tema 4.2. CeoiictBa OCHOBHOE COepXXaHne

2 OK 01
OK 02
OK 04

2

24

4 OK 01

2 MK 11
MK 1.2

2

2

2

14 OK 01
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OpraHnu4YeCcKux
cOoeqUHEeHUN

TeopeTnueckoe o0yuenue

OHU3UKO-XMMHUYECKUE CBOHCTBA OPTaHMYECKHX COENUHEHHH OTHEeNbHBIX KJIACCOB (OCOOEHHOCTH
KJIaccu(pUKaUN 1 HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKUH psit v o0wmas popmyia; H30MEpHS;
(u3nueckne CBONCTBA, XUMHUYECKHE CBOMCTBA; CIOCOOBI OJIYYEHUS):

— TpedeNbHbIE YIIEBOAOPOAB! (AJKaHbI M LUKJIOANKAHBI). ['OpeHHe MeTaHa Kak OIUH W3 OCHOBHBIX
HCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITy. CBOHCTBA MPUPOIHBIX YIIEBOAOPONOB, HAXOKACHNE B
MPUPOAE U NPUMEHEHHUE AJIKAHOB,

— HempenenbHble (ANKEHbI, AJKUHBI M aJKaJWeHbl) M apoOMaTHUECKHe YriieBonoponbl. I opeHue
ALETUJICHA KAK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHH AJI1 CBAPKHU U PE3KH METAJJIOB

— KHCIIOPOACOAEPIKAINE COeNUHEHUs (CITUPTHI U (PEHONBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aNbIETHABI
U KETOHBI, JKHPBL, yrieBoabl). I[IpakTuueckoe NPUMEHEHHE STWJICHTIHKOJS, TIHLIEepHHA, (eHona.
IMpumenenne ¢opmManbpaeruna, aneTadbIeruaa, YKCYCHOH KHCIOTHL. Mblla Kak COJM  BBICIINX
KapOOHOBBIX KHCJIOT. Moo1IIe CBONHCTBA MbLIA

— a30TcoAepIKaIe COeAUHEHNs (AMUHBI U AaMHUHOKHUCIIOTHI, OeNkn). BBICOKOMOJIEKYJISIpHBIE COSAMHEHUS
(cuHTeTMYEeCKHME U OHWOJIOTHYECKH-aKTHBHBIE). MOHOMeEp, TOJuUMeEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3sarus STUIEHA KaK OCHOBHOE HATIPABJICHUE €0 UCTIONb30BAHUS.

I'eneTnyeckas CBsi3b MEXKAY KJIaCCaMH OPraHMYECKUX COSIMHEHHIH

IpakTuyeckue 3aHaATHSA

HpakTnyeckoe 3anaTHe 7 CBOWCTBA OPraHUYECKUX COCIUHEHHN OTNEIBHBIX KJIACCOB (TPHBHAJbHAS U
MEKIyHApOIHAasi HOMEHKJIATyPa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJyUEHHs): TIpeaebHble (aJIKaHbI 1
LIUKJIOAJIKAHBI), HETpeneibHble (AJKEHbI, ANKWHBI W AJKaJUeHbl) M apOMAaTHYECKHE YTIIEBOIOPOJBI,
cnupThl U (EeHOJBI, KapOOHOBBIE KHCIOTHI U 3(UPHI, albACTHIbl 1 KETOHBI, aMHUHBI 1 AMHUHOKHCIIOTBI,
BBICOKOMOJIEKYJIIPHbIE COEMHEHUs. 3aJaHus Ha COCTaBJICHHE YPaBHEHUIl XMMHUYECKUX peakLuil c
y4aCTHEM OPraHUYEeCKUX BEUIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS

HpakTnyeckoe 3ansatue 8 CocraBieHne cxeM peakUuil (B TOM YHCIIE MO MPEIJIOKEHHBIM LEMOYKaM
NPEBPALICHNI), XapaKTePU3YIOLINX XHMHUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTAEIbHBIX
KJIACCOB, CHOCOOBI WX TMOJNYYEHHs] M Ha3BaHHE OPraHWYECKUX COENUHEHHWH MO TPUBHUAIBHON WIIH
MEXAYHAPOIHON CUCTEMAaTUYECKON HOMEHKJIAType.

Pemenre NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUNA HA CBONCTBA OPraHUYECKHUX
COETMHEHUH OTAENbHBIX KJIACCOB

Jlaboparopnas pa6ora

JlaGopaTopHas 3ansitue Ne 3 «[IpeBparenust OpraHu4eCcKUX BELIECTB NPU HarpeBaHUY.
IlonyueHue 3TUNE€Ha U U3y4YEHUE €ro CBOMCTB. MOAenpoOBaHue MOJIEKYJ U XUMUYECKHUX MPEBpaLleHUN
Ha IPUMEPE TAHA, STUICHA, ALECTUIICHA U AP.

OK 02
OK 04
IIK 1.1
IIK 1.2
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Tema 4.3.
NpeHTngurkauyms
OpraHnyeckKmnx
BELLecTB, UX
3Ha4eHune n
npYMeHeHune B
6bITOBOIN ©
NPOW3BOACTBEHHOW
[eATeNlbHOCTH
yenoseka

Paspgen 5.

Tema 5.1 CkopocCTb
XUMMNYECKUX
peakLuniA.
Xnmunyeckoe
paBHOBecue

OCHOBHOEe cofepXaHune
TeopeTuyeckoe obyyeHune

BuoopraHuuyeckne coeanHeHus. [MpumeHeHue u 6Guonoruyeckas ponb yrnesogoB. OKuUcneHue
YrNeBoAoOB - WCTOYHWK 3IHEPrunm >XMBbIX oOpraHu3mMoB. O6nacT NPUMEHEHWS aMUHOKUCNOT.
MpeBpalwieHns 6enkoB nuwy B opraHu3me. bBuonorumyeckue ¢yHKUMM 6enkoB. Buonoruyeckue
(hYHKLMMN XKUPOB. PONb OPraHNyeckon XMMnuy B pelieHnn npobsiemM nuiLesoin 6e30nacHoOCTM

Ponb opraHu4Yeckol XWMUM B pelleHUU npobreM 3IHepreTMyeckon 6e30MacHOCTU, B PasBUTUM
MeAULMHbI, CO3aHUN HOBbIX MaTepuanoB, HOBbIX UCTOYHUKOB 3HEPTMM (aNbTEPHATUBHbIE UCTOUYHUKM
3Heprun). ONacHOCTb BO3AENCTBUA HA XXMUBble OPraHM3Mbl OPraHMYeCcKUX BelecTB OTAe/IbHbIX KNaccoB
(yrneBogopojbl, CAMpTbl, (EeHOMbl, X10pOpraHMyeckme MPOM3BOAHbIE, anbAernfbl U Ap.), CMbICA
nokasaTensa npefenbHO LONYCTUMOM KOHLEeHTpaLmm

NabopaTopHble 3aHATUSA

Na6opaTtopHas 3aHATUE Ned “UaeHTUUKaLMA OpraHUYeCKUX COeAUHEHWNIA OTAENbHbIX KNaccos”
NpoeHTndukaLma opraHuyecknx CoeflMHEHWU OTAeNIbHbIX KNaccoB (Ha nMpuMmepe anbiernjos, Kpaxmana
YKCYCHOW KUCNOTbl, 6ENKOB 1 T.M.) C UCMONb30BaHUEM UX PU3NKO-XUMUYECKUX CBOMCTB U XapaKTepHbIX
KauyeCTBeHHbIX peakuuii. [eHaTypauus 6enka npu HarpeBaHun. LiBeTHble peakuuu 6Geskos.
BO3HVKHOBEHME aHANIMTUYECKOTrO CUTHana C TOYKWU 3PEHUA XMMWUYECKUX MPOLECCOB MPU MPOTEKAHUM
KayeCTBEHHON peakLuu, NO3BONAIOLWEA NAEHTUHULMPOBATb NPeLN0XKEHHbIe OpraHUYecKune BeLecTsa

KnHeTunyeckue 1 TepMogMHaAMUYECKNE 3aKOHOMEPHOCTU MPOTEKAHUA XUMUYECKNX peakuuia
OcHOBHOe coaep>kaHune

TeopeTuyeckoe obyyeHune

CKOpoCTb peakuumn, ee 3aBUCUMOCTb OT Pa3/iMyHbIX (haKTOPOB: MPUPOAbl pearvpyroLmnx BeLLecTs,
KOHUEeHTpaLMm pearvpyrooLwmnx BewecTs, TemnepaTtypbl W MAOWAAN pPeakLUOHHOW MOBEPXHOCTMW.
Tennosble 3PPEKTbI XMMUYECKUX peakLuuid. IK30- U 3HAO0TEPMUYECKIME, pPeaKL K.

O6paTumocTb peakuuii. XUMUYECKOe paBHOBECME W €ero CMelleHWe Mof [AeWCTBMEM pPasUYHbIX
(hakTOpOB (KOHLEHTpaLMsA peareHTOB WAV MPOLYKTOB peakuuu, AasfeHue, TemnepaTtypa) AN co3jaHus
ONTUManbHbIX YCNI0BUI NPOTEKAHUA XMMUYECKUX npoueccos. MpuHumun fle LWaTenbe

MNpakKTnyeckune 3aHATUA

MpakTnyeckoe 3aHsATME 9 PelleHMe MNPaKTUKO-OPUEHTMPOBAHHbLIX 3afaHWii Ha aHanM3 (aKTopoB,
BANAKOWMX Ha WU3MEHEHMWEe CKOPOCTU XMMWYECKOM peakuun, B T.4. C MNO3ULUIA 3KOMOTMYECKK
LieniecoobpasHoOro nNoBeAeHns B GbITY U TPYA0BON AeATENIbHOCTU B LieIAX COXPAHEHUA CBOEro 340P0BbS
N OKpY>XatoLeil NpMpoLHON cpeasbl.

PelleHne nNpakTUKO-OPUEHTUPOBAHHbIX 3afaHuii Ha MpuMeHeHue npuHuuna Jle-lWWartenbe pgnsa

»

OK 01
OK 02
OK 04

OK 01
OK 02
MK 11
MK 1.2
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HaXOXXACHUA HaIllpaBJICHUA CMCIICHUA PaBHOBECHUA XUMHYECKOI p€akiiukn W aHajlIu3 (I)aKTOpOB,
BJIMAOIINX HAd CMEIICHUE XUMUYCCKOTIO PABHOBCCHUA

Paszgen 6. PacTBOpBI
Tema 6.1. OcHoBHOe cogep:kaHue OK 01
IousiTHe 0 Teopernueckoe o0yueHue OK 02
pacTsopax PactBopenne kak (u3MKO-xMMuueckuil mpouecc. PactBopbl. CrocoGbl MPUTOTOBIEHHSI PACTBOPOB. OK 07
PactBopumocts. MaccoBast gonst pacTBOpeHHOro BemecTtBa. CMBICT TOKazaTeNnss MPEAesbHO IIK 1.1
JOMyCTUMON KOHLIEHTPALIMH U €r0 UCIIOJIBb30BAHUE B OLICHKE HKOJIOTHYECKOH O0€301MacHOCTH. MK 1.2
[IpaBuna 5KOJOrMYECKH ILEECOO0Pa3HOTO TOBENEHUS B OBITY W TPYAOBOH AEATEIBHOCTH B LEJSX
COXPaHEHHUsI CBOErO 30POBbsl U OKPY’KAOLIEH NPUPOJHON Cpelbl, ONACHOCTb BO3JCHUCTBUSA HA >KUBBIE
OpPTaHU3MBbI OTIPENEICHHBIX BELIECTB.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33/laHUI Ha PACTBOPHI, UCIOJIB3yeMble B OBITOBOH U
TIPOM3BOJCTBEHHOM NESITEIbHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE COepKAHIE OK 01
Hccnenosanue JlaGopaTopHble 3aHATHS OK 02
CBOJNCTB PacTBOPOB
P P Jla6opaTopHas 3ansitue Ne S «IlpurorosieHnue pacTBOpOB». OK 04
[IpuroroBieHne pacTBOPOB 3aaHHON (MaccoBOH, %) KOHLEHTpaunu (C MPaKTUKO-OPHEHTUPOBAHHBIMU HK 1.1
BOITPOCAMH) U OMpenesieHHe CPelbl BOJHBIX PACTBOPOB. K 1.2
Pewenue 3anay Ha MPUTrOTOBIIEHUE PACTBOPOB
IIpodeccnoHaNTbHO-OPHEHTHPOBAHHOE COJepP:KaHHe (CodepKaHHe MPUKJIATHOTO MOY.JIsI)
Pasnen 7. Xumust B GbITY U IPOU3BOACTBEHHOM AEATEIbHOCTH Y€J10BEKA OK 01
Tema 7.1 Xumus B OcHOBHOE coaep:RaHue OK 02
OBITY U
Y . |Teoperuueckoe o0yueHue OK 04
NIPOM3BONICTBEHHOMN - — — OK 07
eSITENbHOCTH Hosgeiimue nocTiKeHNst XUMUYECKOH HAYKH U XUMHUYECKOH TEXHOJIOTUU. Poib XMMuM B o0ecriedeHnn
I SKOJIOTHYECKOH, SHePreTHUECKON U MUIIeBON 0e30MmacHOCTH, pa3BUTHH MenuliuHbl. [IpaBuia noucka u HK 1.1
aHamM3a XUMHYECKOW HWH(POPMALMM W3 PAa3IMYHbIX HCTOYHHKOB (HayuHass © y4eOHO-HaydHas K 1.2

JUTEPATYpa, CPEACTBA MACCOBOM nH(popManmu, cetb MHTEpHET)

IpakTuyeckue 3aHaATHSA

HpaxkTnueckoe 3ansitue 10 Ilouck M aHaaM3 KEHCOB O MNPUMEHEHHMM XHMHYECKUX BEIIECTB U
TEXHOJIOTUH ¢ y4eroM Oynymed mnpodecCHOHAIbHON NeATEIbHOCTH IO TeMaM. BaKHEHIIue
CTPOMUTENIbHBIE MaTEPHUAJIbl, KOHCTPYKLIMOHHBIE MaTEPUAJIbl, KPACKHU, CTEKJIO, KEpaMUKa, MaTepHabl sl
SJIEKTPOHUKH, HAHOMATEpPUaJbl, TEKCTUJbHbIE BOJIOKHA, HWCTOYHUKU DJHEPrUH, OPraHUYEeCKUe U
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MHHEpaJIbHbIE YAOOPEHMsI, JEKapCTBEHHbIEC BEIIECTBA, OBITOBAST XMUSI.
IpakTnyeckoe 3ansarue 11 3amura: IIpencraBneHne pe3ynbTaToB pelneHUs] KeHCoB B popMe MUHH-
JIOKJIaJa C MPe3eHTalnein

IIpome:xxyTounasi arrecTanus no gucuuminie (AuddepeHunpPoOBAHHBIN 3a4€T)

Bcero

72

19




3. Ycnosusa peanmsauum nporpammbl 06L,e06pa3oBaTe/ibHON AUCLMMINHDI

3.1. TpeboBaHUSA K MMHMMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecreyeHto
Peanusauus NporpaMmbl AUCUMMANHBLI TPeByeT Hanuums yyeOGHOro KabuHeTa
XMW, OCHALLIEHHOIO C COOTBETCTBMM C NpuoxeHem 7 OMMOrl.

3.2. HhopMaLMoHHOe 0becneyeHme 06y4veHNs

Ona  peanmzauum  nporpamMmbl - GUMBNMOTEYHBIR  OHA  06pa3oBaTe/IbHOM
opraHu3aumMmM AO/MKEH MMETb MeyaTHble W/WUNWN 3NEeKTPOHHbIE 06pa3oBaTe/lbHble W
NH(POPMALIMOHHbIE ~ PEeCYpPCbl,  PEKOMEHAOBaHHble AN WCMNOMb30BaHMSA B
0bpasoBaTe/ibHOM NpoLiecce, He CTapLuUe NATU N1eT C MOMEHTa U3[aHus.

3.2.1. lMeyaTHble n3gaHns

1. AHmHoreHoBa, M. B. Xumusi: yuyebHMK M NPaKTUKyM [N CPEAHero
npoeccnoHanbHoro obpasosaHus / . B. AHduHoreHosa, A. B. babkos, B.A.
[MonkoB. — 2-e u3A., ucnp. u gon. — Mocksa: M3gatenscteo KOpant, 2022— 291 c.

2. WeronuxumHa, H. A. O6waa xumus: yuyebHuk ans Cro / H. A. LLleronnxuHa,
J1. B. MuHaeBckas. — CaHKT-IleTepbypr: JlaHb, 2021 — 164 c.

3 Hukonbckunin, A. B. Xumnsa: Y4ebHUK U MPaKTUKYM MNPOGEeCCnoHaIbHOro
obpasosaHua / A. b. Hukonbckuin, A. B. CyBopoB. — 2-e u3f., nepepab. 1 gon. —
Mocksa: M3parenscTBo HOpaiit, 2022 — 507 c.

4 Xumns: y4eOHUK Ans cpedHero npodgeccuoHanbHOro obpasosaHms / HO. A
INebenes, I'. H. dagees, A. M. Nony6es, B. H. LLIanosan; nog, o6uein pegakumein I'. H.
dapneeBa. — 2-e u3f., nepepad. n gon. — Mocksa: M3pgaTenscTBo KOpanT, 2022 —431
C.

3.2.2. [0NO/HUTENbHbIE NCTOUYHUKN

1 MabpwuensH, O. C., Nlbicosa, I'. . Xumuda: kHura gnd npenojasarens: yyeb.-
MeToA. nocobme. — M. Akagemus, 2012 - 332 c.

2. UYepHmkoBa H. HO., Meuwepakosa E. B. PelwaeM 3agausm Mo XuMuu
CaMOoCTOATe/IbHO: y4ebHoe nocobue / H. HO. YepHukosa, E. B. MeliepsikoBa —
CaHkT-IeTepbypr: JlaHb, 2022 — 328 c.

3. Pe3HnkoB B. A. COOpHMK ynpaxXHeHWUA K 3aay Mo OpraHMyecKom XUMUN:
yuebHoe nocobue / B.A. Pe3HnKoB — CaHKT-INeTepbypr: flaHb, 2021 — 226 c.

4 KanyctmHa A. A., XanbyeHko W. T., JlmbaHos B. B. O6was u
HeopraHuyeckas xumuda. Mpaktukym / A. A. KanyctuHa, W. . XanbyeHko, B.B.
JInéaHoB — CaHKT-lNeTepbypr: MaHb, 2020 — 152 c.

5.MabprensH O.C. Xumwnsa: yueb. gna cTyd. npogp. yyeb. 3aBefeHnin /
O.C.lMabpwuensH, N.I'. Octpoymos. - M., 2016.- 256 c.

6 MabpuensH O.C. Xumuna gna npoeccuii U CneumasbHOCTEN TEXHUYECKOro
npouns:  y4yebHMK AnA  CTyA. YYpeXxpaeHuid cpen. npod. obpasosaHus [
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O.C.lMabpwensaH, WN.I'. OctpoymoB. — 4-e u3g,., cTep. — M. : MI3gatenbCkuii LeHTp
«AKagemuax, 2017 — 272 c.

3.2.3. VIHTepHeT-pecypcel

1. hvsh.ru - XXypHan «Xumus B LLKO/E.

2. https://postnauka.ru/themes/chemistry - nekuum no XuMMUM Ha CcaWTe
MocTHayka. http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-nonynspHbIA NPOEKT
«QNIeMeHTbl BO/bLION HayKW» MaTemaTuka, acTPOHOMMSA, HayKu O XXMU3HW, HayKu O
3emnie). HOBOCTM  HayKW, KHWUIW,  HAyYHO-MOMNYNsipHble  CTaTbM,  JIEKUMMN,
SHUMKONeanu.

3. http://gotourl.ru/4785  (http://www.hij.ru/) CaiT Hay4HO-NOMYNSAPHOrO
XypHana «XUMUSA U XKN3Hb».

4. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrtema
AMCTaHUMOHHOIO 00y4YeHUs, HarpaBfieHHas B MepBYHD Odvepefb Ha MOATOTOBKY K
ONMMMMaZaM BCeX YPOBHENW — OT LUKO/MbHbIX A0 MexXayHapoaHoi. Caint cogepxut
OrPOMHOE KO/MIMYeCTBO 3ajay, CrpynnupoBaHHbIX Kak Mo Temam, TaKk K o
onvMnuagam. 1o BCEM OCHOBHbIM pasfesiaM XUMWUW TPUBEAEH TeOpPeTUYECKUA
Martepvan 1 pasobpaHbl peLleHns TUMOoBbIX 3a4au.

5. http://gotourl.ru/4792  (http://periodictable.ru/) PycCKOA3bIYHbIA CcalT 0O
CBOMCTBAX XMMNYECKNX 3/1EMEHTOB.
6. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuin Cait

OHNariH-06pa3oBaHns, 06pa3oBaTe/bHbIX KYPCOB WM BUAEONEKUMA NS LLIKOIbHUKOB,
CTYZIEHTOB ¥ yunTenen. ECTb HECKO/IbKO KYPCOB MO XMMUMN.

1. http://www.xumuk.ru Cant o XmMun: Knaccuyeckme y4ebHUKKN, CNpaBoOYHNKN,
SHUMKIONEANN, MOUCK OPraHNYecKUX W HeopraHMYeckuxX peakumii, COoCTaB/eHUE
YPaBHEHWIA peakLmiA.

8. http://orgchemlab.com/ CainT, nNOCBAWEHHbLIA MpaKTUYecKoW paboTe B
nabopaTopum
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4. KOHTPOJIb U OLICHKA Pe3y/IbTATOB OCBOCHHS 0011e00pa30BaTE/ILHOM

AHCHHUILIITHHBbI

KOHTpOJIL H OHCHKA PACKPLIBAIOTCA YCPC3 MUCHUILIMHAPHLBIC PC3YJIbTATHL,

YCBOCHHLIC 3HAHUA H HpI/IO6peTeHHBIe O6y‘{aIOH_II/IMI/IC$I YMCHHA, HAIIPABJIICHHBIC HaA

(dbopmupoBaHue 00MUX U NpOHECCUOHATBHBIX KOMITETCHIIUN.

Oowas/npodeccuonanbHas
KOMIOECTCHIHUSA

Paspen/Tema

Tun oneHOYHBIX MEPOIPHATHH

OK 01.

Bribupars criocoObl pemieHus 3ana4
npoeCCUOHANTBHOM NIEATETBHOCTH
NPUMEHUTEBHO K PA3JIHUHBIM
KOHTEKCTaM

PI1, Temsr 1.1, 1.2
P2 Temnr2.1., 2.2, II-
o/c

P3, Tems1 3.1,,3.2,
3.3, IT-o/c

P4, Temnr 4.1, 4.2,
43, II-o/c

PS5, Temas.1

P 6, Temn1 6.1, 6.2, I1-
o/c

P 7, Temur 7.1, IT-o/c

- YCTHBIHI ONpOoC;

- TECTUPOBAHUE;

- CaMOCTOsATeIbHAs padoTa;

- MPAKTUYECKOE 3aHATHUE;

- mabopaTopHoOe 3aHATHUE,

- nudepeHIupPOBAHHBIN 3a4eT

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE CPECTBA MONCKA,
aHaM3a U UHTEPIpeTaluu
uHpopMaunu 1 HHPOPMALTMOHHbIE
TEXHOJIOTUH [Tl BHITIOJTHEHUS 3a/1a4
npoheCCUOHANTLHOM NIEATETBHOCTH

P1,Temal2

P3, Tems1 3.1,,3.2,
3.3, IT-o/c

P4, Teme1 4.2, 4.3, T1-
o/c

PS5, Temas.1

P 6, Temr 6.1, 6.2, T1-
o/c

P 7, Temur 7.1, IT-o/c

- YCTHBIHI ONpOoC;

- TECTUPOBAHUE;

- CaMOCTOsTeIbHAs padoTa;

- MPAKTUYECKOE 3aHATHUE;

- mabopaTopHoOe 3aHATHUE,

- mudpepeHITPOBAHHBIN 3a4€T

OK 04.

D¢ eKTUBHO B3aUMOEHCTBOBATD
paboTaTh B KOJJIGKTHUBE H KOMAH/E

P 2, Temnr 2.2, IT-o/c
P 3, Temsi 3.3

P 4, Tems 4.2, 43, TI-
o/c

P 6, Temnr 6.2, IT-o/c
P 7, Temur 7.1, IT-o/c

- YCTHBIHI ONpOoC;

- TECTUPOBAHUE;

- CaMOCTOsATeIbHAs padoTa;

- MPAKTUYECKOE 3aHATHUE;

- mabopaTopHoOe 3aHATHUE,

- muddepeHIPOBAHHBIN 3a4€T

OK 07

CopeiicTBOBaTh COXPAaHEHUIO
OKPY>Karollei Cpenbl,
pecypcocOepeKeHHI0, TPUMEHSITh
3HaHUS 00 M3MEHEHUH KIINMATa,
NPUHIUITBI OEPEITNBOTO
NPOM3BONCTBA, 3P (HEKTUBHO
JEHCTBOBATh B UPE3BbIYANHbIX
CUTYAIHSIX

P 4, Temui 4.1, IT-o/c
P 6, Temni 6.1, IT-o/c
P 7, Temur 7.1, IT-o/c

- YCTHBIHI ONpOoC;

- TECTUPOBAHUE;

- CaMOCTOsATeJIbHAs padoTa;

- MPAKTUYECKOE 3aHATHUE;

- mabopaTopHoe 3aHATHUE,

- mudpepeHIPOBAHHBINA 3a4€T

IIK 1.1 DxcnnyaTupoBaTh
JKEJIE3HOAOPOKHBIN MOABUKHOMN
cocTtas (10 BHJAM TOJIBUXKHOTO
cocTaBa)

IIK.1.2 IIpOBOOUTH TEXHUYECKOE
00CITy’)KMBaHUE U PEMOHT
HKEJNE3HOAOPOKHOTO MOABUKHOTO
COCTaBa B COOTBETCTBUU C

P2, Temni 21,22, II-
o/c

P3, Tema3.1,3.2,1I-
o/c

P4, Tema 41,42, 1I-
o/c

P 6, Tema 6.1, I1-o/c
P 7, Tema 7.1, I1-0/c

P2, Tembi 21, 22, T1-

- YCTHBII ONpOoc;

- TECTUPOBAHUE;

- CaMOCTOsTeIbHAs padoTa;

- MPAKTUYECKOE 3aHATHUE;

- mabopaTopHoOe 3aHATHE,

- nuepeHIuPOBAHHBIN 3a4eT
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Tpe6OBaHI/I$IMI/I TEXHOJIOTNYCCKUX
MPOLIECCOB

o/c

P 3, Tema 3.2, I1-o/c
P4, Tema 41,42, 1I-
o/c

P 5, Tema 5.1, IT-o/c
P 6, Tema 6.1, I1-0o/c
P 7, Tema 7.1, I1-0/c
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