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PaGouast mporpamma 0611e06pasoBaTesbHOro 6a30B0ro yueGHOTO TIpe/Mera « XHMHS
pazpaboTaHa Ha OCHOBE!

1. denepanbHOrO rocyaapcTBEHHOr0 00pasoBaTENLHOIO CTaHAapTa CpeIHEro obiero
o6pazosanus (anee PIOC COO) (npuka3 Muno6puayku Poccuu ot 17 mast 2012 1. Ne 413), ¢
H3MEHCHUSIMH ¥ JoToHenusamu oT: 29 gexabps 2014 r., 31 nexabps 2015r., 29uions 2017r.,
24 centsiops ,111exabps 2020r., 12 aprycra 2022 .

2. IlpumepHroit paboueii porpamme 00111e00pa30BaTEIILHOM JTUCIUITIMHBI «XUMHUA)»
1St IpoheccHOHANbHBIX 00pa3’oBaTe/IbHBIX Opranu3alnii  6a3oBblid yPOBEHL PEKOMCHIOBAHO
VITIC 35.00.00. Pacemorpeno ®I'BOY JIITO UPTIO nporokon Ne 13 ot «29» ceHTAOpsI
2022r. u yTBepikueHo Ha 3acenanuu CoBeTa 110 OLEHKE COCPIKAHUS W KaueCcTBa NPAMCEPHBIX
paGoumX MporpamMm 001Ie00Pa30BaTEILHOTO 1 CONMATBHO-TYMAHHTAPHOTO OB CPEAHEro
npodeccuonanbroro obpasosanus [IpoToxo No 14 or»30» HOsIOpst 2022r.

3.MejepabHOro  rOCYAapCTBEHHOrO  00pa3oBATEILHOrO  CTAHJApTa CPEIHCEro
npodeccronanbHoro  o6pasosanus 10 mpodeccnn (anee — dI'OC CII0) 35.01.27 Macrep
celIbCKOXO3scTBeHHOrO pousBocTBay. (Ilpukas MuHuCTEpCTBA MPOCBCIICHUS Poccuiickoi
denepanuu o1 24 mast 2022r. Ne 355) (3aperucTpupoBaHHOro MunucrepeTBoM foctuuun PO
24.06 2022 1. No 68984, 1 TeXHOJIOTHYECKOr0 Npoduiis 1podheccHOHaIbHOro 00pazoBaHus

Opranusanusi-pa3padoryui: roCy/1apCTBEHHOE O10/UKETHOE npogeccuoHaIbHOE
obpasoBatenbHoe yupeskienne Poctosekoi obmacTi «A30BCKUH Ka3zauuil KaJeTCKUH arpapHQ-
TEXHOJIOTHYECKUH TEXHUKYM)

PazpaboTunk: i Maitopos Esrenmii I'enajgbesut npenojaBaresib
ndpeoit KBaJIU(PUKAIMOHHON KaTeropuu I'BITOY PO «AKKATT»,

PaccmoTpena M 0100peHa MPEAMETHO-LIHKIOBOH KoMHUCcHel 001meo0pazoBaTe/bHOTO
unkia, [potokon Ne 7/ ot 31048 2023 .
[Ipencenarens HIK W Yiasko MA.
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COOEP>XAHUE

NeNe HanmeHoBaHue Ctpa-
n/n HUUbI
1 Obwas XapaKkTepucTuka pabouyen nporpamMmmbl 5
obLeobpasoBaTenbHOMANCUUMINHBI«K XUMUSA»
2 CTpyKTypa n cogepxaHne obLieobpasoBaTenbHON 11
ANCUUNIUHBI « XUMUSA»
3 Ycnosus peanusaumm nporpammbel obeobpasoBaTenbHON 24
OVCLINTITIVIHBI ..ottt e e e e e e e et eeeeeeeaaaeeaaeenns
4 KOHTpOnb 1 OLUeHKa pe3ynbTaTtoB OCBOEHUS 26

obuweobpazoBaTeNbHON OUCUMMIIUHB ...........cccveeeneairaaennnnen,




1. OBLUASl XAPAKTEPUCTUKA PABOYEN NMPOrPAMMBI
OBLWEOBPA30BATEIbHOW ANCLUMNUHbBI«XUMUS»

1.1. MecTO AMCUMNNMHbLI B CTPYKTYpe OCHOBHOMW npoceccnoHarnbLHON
obpa3soBaTenbHOUNpPOrpamMmbli

O6weobpaszoBaTtenbHasanCUMNINHa«XnMmsi» u3yvaeTcaHabasoBoOMypOBHEB
obuieobpasoBaTenbHOM UMKe  y4eBHOro nnaHa OCHOBHOM NpodeccnoHanbHon
obpasoBaTenbHOM NporpaMmbl YKPYMHEHHbIX rPynn cneunansHocTen / npodeccui:
35.00.00,

TpyaoeMKoCTbANCUMNNNHBbI«XMUsI»Haba30BOMYypOBHECOCTaBNAET724aca,n3
KoTopbix644yaca-6a3oBbiiMoaynb(6pasgenos)m8yacoB-npuknagHonmonynb(1
pasgen), BKAYaoWWKA  NPaKTUKa-OpPUEHTUPOBAHHOE COoAepXaHMe KOHKPETHOM
npodeccum nnucneumansHOCTW.

MpuknagHon moaynb BKMAoYaeT oavH pasgen. Pasgen 7 «Xumus B ObITy M
NPOU3BOACTBEHHOMW  OEATENbHOCTM  YerioBeka»  peanuayetcs  Ans BceX
npodoeccui/cneunanbHOCTEN HA MaTepuane KemcoB, CBSA3AHHbIX C 3KONOrM4yeckom
6e30MacHOCTbI0 U OLEHKOW NOCNeacTBui BbITOBOM U NMPOU3BOLACTBEHHON AEATENbHOCTH,
no oTpacnam 6yayuien npogeccnmoHanbHOM AeaTeNbHOCTM 0byyatoLLmnXcs.

1.2. Uenu v nnaHnpyemble pe3ynbTaTbl OCBOEHUAAUCLUNITUHDI

1.2.1 Lenu n 3apaungucumniuHbl

dopmupoBaHue y CTyLeHTOB MNpeacTaBneHNs O XMMUYECKOW COCTaBISOLLEN
€CTeCTBEHHO-Hay4YHONKAPTMHBbIMUPAKAaKOCHOBBIMPUHATUAPELLEHUNBXN3HEHHbBIXU
NPON3BOLCTBEHHbLIXCUTYaLMSIX,0TBETCTBEHHOrONOBEAEHNABNPUPOAHONCPESE.

3apaym QUCLUMUNIIUHDI:

1) cdopmmnpoBaTb MNOHUMAHWE 3aKOHOMEPHOCTEN MNPOTEKaHUA XUMWUYECKUX
NpoLECCOB U ABMEHUN B OKpyXarwllen cpefe, LernoCTHON Hay4yHOW KapTuUHbI Mupa,
B3aMMOCBSA3UN 1 B3aMMO3aBUCUMOCTM €CTECTBEHHbIXHAYK;

2) pasBuUTb YMEHUS COCTaBnsATb POPMYribl HEOPraHMYECKUX N OpraHUYeCcKmUx
BELLIECTB,yPaBHEHUSAXUMNYECKNXPEAKLNI,00 bACHATBUXCMbICH,MHTEPNPETUPOBATL
pesynbTaTbl XMMUYECKNXIKCNEPUMEHTOB,

3) cdopmupoBaTb  HaBblkM  MNPOBEAEHWUS  MPOCTEWLUUX  XMMMUYECKUX
3KCNepUMeEHTanbHbIX UCCneaoBaHuii ¢ cobnogeHmem npasun 6esonacHoro obpalleHmsac
BellecTBaMun n nabopatopHbiMOOOpyaOBaHUEM;

4) pa3BuTb YMEHUSI UCMOMb30BaTb MHPOPMALIMIO XMMUYECKOTO XapaKkTepamns
pasnnyHbIX NCTOYHUKOB;

5) chopMmpoBaTbyMEHUANPOrHO3NPOBATLNOCEACTBUACBOENAEATENBHOCTUAM
XUMUNYECKNX NPUPOAHBIX, ObITOBbLIX U NPOM3BOACTBEHHbLIXNPOLIECCOB;

6) C(bOpMMpOBaTb NOHMMAaHME 3HAYNUMOCTN JOCTUXKEHUN XMMMHGCKOVIHayKM n
TEXHOMOMMN ans pasBuUTUs coumansHon 7] NPOn3BOACTBEHHOMN chep



1.21. MnaHnpyemblepe3ynbTaTblOCBOEHUSA00LWeobpa3oBaTeIbHOMANCLUNIIUHDI
BcooTBeTCcTBMM cPIOCCIMOMnHaocHoBePIrOCCOO

Koa n MnaHupyembie pe3ynbTaTbl OCBOEHUA AUCLUNIIUHDbI
HauMeHoBaHuWe

¢°PMMPyeMb'§ O6wue OvcumnnuHapHble
KOMMeTeHLMi 1 2

ok 01. B yacTtu TpyaoBoro BocnutaHus: - Bnagetb CUCTEMOM  XUMMUYECKUX  3HAHWKW, KOTopas  BKIIOYaET:
Bbibupatb - TOTOBHOCTb K  TpyAy, OCO3HAHWE LIEHHOCTU OCHOBoOMoOMarawLwme MOHATUS (XMMUYECKUA 3NEMEHT, aTOM, 3NEeKTPOHHas
cnoco6bl MacTepcTBa,Tpyaontobue; oborno4ka atoma, s-, p-, d-aNeKkTpoHHble opbuTanM aToMoB, MOH, MONEKYNa,
peweHnssagady - TOTOBHOCTb K  aKTMBHOW  OEeATENbHOCTU BaneHTHOCTb,3N1EKTPOOTPULATENBHOCTL,CTENEHDb  OKUCIIEHUS , XUMUYECKas
npogeccmoHasnb TEXHONOMMYECKON 1 COLManbHON HanpaBneHHOCTU, CBSA3b, MOJSb, MOMSApPHas Macca,MONspHbINOOHLEM,YrNepoaHbIN CKener,
HOM CMOCOOHOCTb  MHMLMMPOBATb, MMaHMpPOBaTb W (DYHKUMOHanNbHas rpynna, pagukan, usomepus,
N30Mepbl,FOMOSIOrMYECKUNPSA,0EATENBHOCTH CaMOCTOSTENbHO BbINOMHATbTAKYOAEATENbHOCT; romMorsoru, yrneeogopoasbl,
Kucrnopog- 7 a30TcoAepKallnecoegnuHEHNs, NPUMEHNUTENBHO - MHTEPEC K pasnnyHbiM cepam
npodeccmoHanbHon BMoNorM4YecKkn akTMBHbIE BelecTBa (YrneBoabl, XXupbl, 6emkn),MOHOMEpP,K pasfinyHbiM  OeATeNbHOCTH,
nonumep, CTPYKTYPHOE  3BEHO, BbICOKOMONEKYNSAPHbIE coeaMHeHNs, KOHTekcTam OBnageHue
yHUBepcanbHbIMK y4eOHbIMU KpucTannmyeckas pelleTtka, TUnbl XMMUYEeCKUXpeakLMA(OKUCINTENbHO-
no3HaBaTeNbHLIMUAENCTBUAMMU: BOCCTaHOBUTESbHbIE, 3K30-M 3HOOTEPMUYECKME, peaKL MM MOHHOrooOMeHa),
a) 6asoBblenornyeckmegeicTBUA: pacTBOP,3NEKTPONUTbI,HEINEKTPONUTI,ANEKTPONUTUYECKasi AMccoUmaUms,
- CaMOCTOATENBbHO OPMYNUPOBATb U OKUCIIUTENb, BOCCTAHOBUTEMb, CKOPOCTb XUMMWUYECKOM peakuuun, XUMUYecKoe
akTyanusnpoBaTtb nNpobnemy, paccmaTpmBaTb €€ paBHOBECKE), TEOPUN U 3aKOHbI (TEOPUSA XMMUYECKOTO CTPOEHNS OpraHnYecKnx
BCECTOPOHHE; BewectB A.M. byTtnepoBa, Teopus 3neKkTporMTUYECKOW Anccoumaunu,
- yCTaHaBnMBaTb CYLIECTBEHHbIN MpU3HAK wWnNn nepuoamnyecknn 3akoH [0.M. MeHpeneeBa, 3akOH COXpaHEHWs Macchbl),
OCHOBaHWs1 ONd CPaBHEHMWS, KNnacCcuduKaumm n 3aKkOHOMEPHOCTWN, CUMBOJSIMYECKMI A3bIK XMMWUK, (haKTOnornyeckme cBefeHusi o
0000LLEeHUst; CBOWCTBax, cocTaBe, nony4yeHmm n 6e3onacHoOM MCMNOfb30BaHUNBAXKHENLLNX
- onpegenaTb Uenu OeATenbHOCTM, 3adaBaTb HEOPraHWYEeCcKUX WM OpraHMyeckmx BewecTB B OblITy WM nNpakTUYecKom
napamMeTpbIMKPUTEPUNNXOOCTUKEHUS; [esaTenbHOCTUYENOBEKA;
- BbISIBNATb 3aKOHOMEPHOCTU M MPOTUBOPEYMS B - YMETb BbISIBMSATb XapakTePHbIE MPU3HAKN 1 B3aUMOCBS3b N3YHYEHHbIX NOHATUNA,
paccmaTpuBaeMbIXSBEHUSIX; NPUMEHATb COOTBETCTBYIOLLNE MOHATUS MPU ONUCAHUM CTPOEHUS NCBONCTB

1 Yka3biBalTCs IMUHOCTHBIE U meTanpeamMeTHble pesynbTatel M3 PrOC COO (B nocnegHen pegakuum ot 12.08.2022) B otrnaronbHon gopme,
dopmmpyemble 0bLieobpasoBaTenbHON ANCLMMINHOM

2 NcumnnuHapHble (NpeaMeTHbIE) pe3ynbTaTbl yKasbiBaloTCsl B COOTBETCTBUM C METOAVKON NPenofaBaHust AUCLMNIUHGI




- BHOCUTb KOPPEKTUBbI B OEATEJIbHOCTb, OUEeHNBATb HEOPraHN4eCKnxX n opraHnN4eCKkmnx BewecTtB N UX I'IpeBanJ,eHVIVI; BbIABIATb
COOTBeTCTBI/lepe3yJ'IbTaTOBU,eJ'IFIM,OLl,eHVIBaprVICKVIB3al/lMOCBFISI:XVIMVI‘-IeCKVIX3HaHI/Il7ICI'IOHFITI/IFIMVIVII'IpeD,CTaBJ'IeHVIFIMVI,D,pyFVIX

nocneacTBMAAESTENbHOCTY; €CTeCTBEHHOHaYYHbIXNPEAMETOB;

- pasBMBaTb KpeaTUBHOE MbILLMEHME NPU PEeLIeHMU - YMeTb WCMOofb30BaTb HAUMEHOBAHMSI  XMMWUYECKUX  COeOUHEHWUN
YXM3HEHHbIXNPOoGem MeXayHapoaHOroco3aTeopeTM4eCKoONNNPUKNaaHOUXMMUUUTPUBMASIBHbIE
©) 6asoBblenccreaoBaTenbckMeaencTBuIS: Ha3BaHMS BaXKHEWLIMX BELLECTB (3TWUMEH, aLeTUneH, rMuuepuH,eHorn,

- BrageTb HaBblkaMu y4yebHO-MccrneaoBaTenbCkor U hopManbaern, YKCycHasi KUCnoTa, MMUMH, YrapHbIi ras, Yrinekucnbli ras,
NPOEKTHOW AesATeNbHOCTU, HaBblkaMW paspelleHMst aMMuaK, ralleHas U3BecTb, HeralleHas U3BecTb, NMUTbeBas coga U Apyrux),
npobnewm; COCTaBNSATbHOPMYIIbIHEOPraHNYECKUXMOPraHNYECKUXBELLECTB, yPaBHEHNS

- BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBSI3N U XMMUYECKMX peakuui, oBbsSCHATb WX CMbICH; NMOATBEpXAaTb XapakTepHble
aKkTyanuaupoBaTb 3ajadvy, BblaBWUraTb rmnoTesy ee XMMUYecKMe CBOWCTBA BeLLeCTB COOTBETCTBYHOLMUMU 3SKCNEepUMEeHTaMn K
peLUeHNs, HaxoaWUTb apryMeHTbl AN AoKasaTenbCTBa 3anncsiMn ypaBHEHUIN XUMUYECKUXpeaKLni;

CBOMX YTBEpPXOAEHWI, 3agaBaTb MapaMeTpbl M - yMeTb YyCTaHaBnMBaTb MPUHAONEXHOCTb W3YYEHHbIX HEOpraHW4eckux W
KpUTEpUMpELLEHNS; OpraHM4ecKkmx BELLECTB K OnpeAenieHHbIM Krnaccam 1 rpynnaMmcoeanHeHun,

- aHanusMpoBaTb MOMyYeHHbIE B XOA4E PEeLUeHMs1 XapakTepu3oBaTb UX COCTaB W BaXXHEWLUME CBOWCTBA; ONpenensTb BuAabl
3ajaun pesynbTaTbl, KPUTUYECKM OLIEHMBATb MX XMMWUYECKUX CBSI3ei (KOBarieHTHasl, MOHHasl, MeTannuyeckasi, BoOAOpoAHas),
[OCTOBEPHOCTb, MPOrHO3MpPOBaTb M3MEHEHME B TWUMbl KPUCTANNMYEeCcKMX pelleTok BELLEeCTB; KnaccupuumpoBaTb XUMUYECKMe
HOBbIXYCIOBUSIX; peakuuu;

- YMEeTb MEepPEeHOCUTb 3HaHMSI B MO3HaBaTENbHYlD M - copMMpoBaTb MNPEACTaBlEHUs: O XMMUYECKON COCTaBnsoLLEN

NMPaKTUYECKY06NacTMKN3HEAEATENBHOCTY; €CTECTBEHHOHAYYHOW KapTWUHbI MUpa, POfv XUMUM B MO3HAHUUSBNEHWUN
- YMeTb MHTErpupoBaTb 3HaHMS M3 pasHblX Npupoabl, B (OPMUPOBAHMM MbILLMEHUS W KyNbTypbl JIMYHOCTW, €€
npegmeTHbixobnacren; OYHKLMOHANbHOW rPaMOTHOCTHN, HEOHXOAMMON A5 peLleHNANPAKTUYECKNX

- BblABUraTb HOBblE MaewW, Npeanaratb OpUrMHanbHble 3a4ad U 9KONorm4yeckn 060CHOBAHHOIO OTHOLLEHUSI K CBOEMY 300POBbLIO U
noaxonbiMpeLLeHns; npupoaHoncpene;

- CNOCOBHOCTBUXNCMONb30BAHUSAB - YMeTb NPOBOAWUTb pacyeTbl MO XMMUYECKUM popMmynam M ypaBHEHUSM
nosHaBaTenbHONNCOLUManbHOMMNPaKTUKe XUMUYECKNX peakumii C UCNOoSb30BaHMEM (OU3NYECKNXBENNYMH,

XapaKTepusyrLLMX BeLlecTBa C KONMYECTBEHHOW CTOPOHLI: Macchl, obbema
(HopmanbHble yCroBKs) ra3oB, KOnM4YecTBa BELLECTBA; WCNONb30BaTb
CUCTEMHbIE XMMWYECKME 3HAHWS ONS MPUHATUS PELUEHUA B KOHKPETHbIX
YKM3HEHHbIX CUTyaLMsIX, CBA3AHHbIX C BELLECTBAMU U UX MPUMEHEHMEM

ok 02.
cnonb3osatb
COBPEMEHHbIE

B o6nacTu LleHHOCTUHaYYHOrOMNO3HaHUA: -yMEeTbNNaHMPOBATLUBbIMNONHATEXUMUYECKUAIKCTIEPUMEHT(NPEBpaLLEHNS
- chopMUPOBaAHHOCTb MUPOBO33PEHUS,0pPraHNYECKNXBELLECTBNPUHArpeBaHnm, nony4YeHneaTueHammay4yeHmeero
COOTBETCTBYHOLLETO COBPEMEHHOMY  YPOBHIO CBOWCTB,Ka4eCTBEHHbIEPEaKLMMHAaNbAErUabl,KpaxmMar,yKCyCHYOKUCIOTY;




cpeactea
nowucka,
aHanusa u
NMHTEepnpeTaunm
UHdopMaLmu n
MHGOPMALMOHH
ble TEXHOSOrnn
ans
BbINOJSIHEHWS
3agaud
npodeccuoHanb
HOW
AesaATenbHOCTH

pasBuUTUS Haykm W  OOLLECTBEHHON  MpPaKTUKWU,
OCHOBaHHOrO Ha avanore KynbTyp,
CnocobCTBYHOLLENO OCO3HAHWIO CBOETO MECTA B
MOSNINKYNbTYPHOM MUPE;

- COBEpLLEHCTBOBAHUE SA3bIKOBOW U YNTATENbCKOM
KynbTypbl Kak CpeAcTBa B3aMMOAENCTBUS Mexay
noabMU Y NO3HAHUSE MUPA;

- 0CO3HaHWe LLEHHOCTN Hay4YHOW OesTENbHOCTY,

rOTOBHOCTb OCYLLECTBMATb  MPOEKTHYIO n
nccnenoBaTenbCKylo AedATeNbHOCTb MHAMBUOYANbHO
U B rpynne;

OBnageHue yHUBepcanbHbLIMK y4eOHbIMK

no3HaBaTesfibHbIMU AEeNCTBUAMMU:

B) paboTta ¢ nHcpopmaumen:

- BNageTb HaBblKaMy MOyYeHnst MHpopmaunm 13
WUCTOYHMKOB  pPasHbIX TUMNOB, CaMOCTOSTENbHO
OCYLLEeCTBMATb NOUCK, aHanu3, cucteMmaTusaumio u
MHTEepnpeTaumio MHPOPMaLUN pasnnyHbIX BULOB U
dopmM npeacraBneHus;
-C030aBaTbTEKCTbIBPA3NMYHbIXpopMaTaxcy4yeTom
Ha3Ha4YeHna HpopMaumm 1 Leneson ayantopuu,
BblGMpasa onTumansHyo hopMy NpeacTaBneHns u

BM3yanusauuu;
- OUeHMBaTb [OCTOBEPHOCT NerMTMMHOCTb
MHdoOpmMaunM, ee COOTBETCTBME MPaBOBbIM U

MoparibHO-3TU4YEeCKMM HOpPpMaM;
- UCNOJ1Ib30BaTb CpeacTBa I/lH(bOpMaU,I/IOHHbIX n

KOMMYHUKAUMOHHbLIX TEXHOMOrMA B  peLueHum
KOTHUTUBHbIX, KOMMYHUKaTUBHbIX 7
OpraHM3aLMoHHbIX  3agad € cobniogeHuem
TpeboBaHWIh 3ProHOMMKN, TEXHUKN Be30nacHOCT!,
TMIMeHbl, pecypcocOepexeHnss, npaBoBbiX U
3TUYECKNX  HOPM, HOPM  MH(OPMALIMOHHOW
©e3onacHoCTH;

AeHaTtypaumabenkoBnpuHarpeBaHum,LBeTHblepeakLMMbernkos;NPOBOANTb
peakumMm WOHHOro obMeHa, onpedensTb Ccpedy BOAHbIX PacTBOPOB,
KayecTBeHHblepeakuunHacynbdar-,kapboHaT-Mxnopua-aHNOHbI, HAKAaTUOH
aMMOHUS; peLlaTb SKCNepuMeHTarnbHble 3aga4um no temam "MeTanns!" u
"HemeTtannbl") B COOTBETCTBUM C NpaBuriaMm TEXHUKM B6e30nacHOCTH npu
obpaLLeHmmcBeLLecTBaMmmnnabopaTopHbLIMOB0opyJOBaHNEM; NPEACTaBNATb
pe3ynbTaTbl XMMUYECKOrO3KCNepUMeHTa B dopme3anucn  ypaBHEHWUW
COOTBETCTBYIOLLMX peakuni u opmynmpoBaTh BbIBOAbl HA OCHOBE 3TUX
pe3ynbTaTos;
- YMETb aHanM3npoBaTb XMMNYECKY0 MHPOPMALMIO, MOyvaemMyto U3 pasHbIX
NCTOYHMKOB (CpeacTs MaccoBoWn MHdopmauuun, ceTb IHTEpHET n apyrue);
-BNageTbOCHOBHbIMMMETO4aMWUHAYYHOrono3HaHMABELLECTBUXUMNYECKNX
ABneHun (HabnogeHne, UsSMepeHmne, SKCNEPUMEHT, MOLENNPOBaHME);
- YMETb NPOBOANTb pacyeTbl MO XUMUYECKUM hOPMYSiaM U YpaBHEHUSIM
XUMUYECKUX  peakuum C  WUCMNONb30BaHMEM  (PU3MYECKUX  BEMUYUH,
XapakTepuayoLmx BeLecTBa C KOIMYECTBEHHOW CTOPOHbI: Macchl, o6bema
(HOopManbHble ycrioBus) rasoB, KONMUYeCTBa BeLLeCTBa;UCnonb3oBaTb
CUCTEMHbIE XMMUYECKNE 3HAHWUSA ANSA NPUHATUA PELLUEHUA B KOHKPETHbIX
XM3HEHHbIX CUTyauUMsIX, CBSA3aHHbIX C BeLecTBaMmn N UX NpUMEHEHNeM




-BNnageTbHaBblkaMMpacno3HaBaHMAN3aLLNTbI
nHcpopmaumm, nHcpopmMaumMoHHoN 6e30MacHOCTM
NNYHOCTY;

ok 04.
AddekTnBHO

B3aMMOAENCTBO
BaTb npabortartb
B konnektnee u
KomaHge

-rOTOBHOCTbKCaMOpPa3BUTUIO,CaMOCTOATESNTbHOCTU -yMETbIMJT1aHNPOBaTbUBbIMNOI1 HFITbXI/lMI/l‘-IeCKI/lVISKCI'IepI/IMeHT(I'IpeBpaLLI,eHI/IFI

WcamoonpeaeneHnuio; OpraHMYecKMxXBeLLeCTBNPUHarpeBaHnn, noy4eHNeaTuneHammsy4eHmeero
-OBfafeHneHaBblKaMnyy4ebHo-nccnegoBaTeNbCkon,CBONCTB, Ka4eCTBEHHbIEpeaKLMnMHaanbaernabl,Kpaxmarn, yKCyCHYOKUCNOTY;
NpPoeKTHOMMCcOLUMaNbHONAEATENTIbHOCTY; AeHaTypaumsbenkoBnpuHarpeBaHum, LUBETHblepeakLMmbenkos;npoBOANTb
OBnageHneyHuBepcanbHbIMUKOMMYHWUKaTMBHbIMUPEAKLIMN MoHHOro obMeHa, onpefenaTb cpedy BOAHbIX  PacTBOPOB,
OEeNCTBUAMMU: KavyeCcTBEeHHblepeakumHacynbdar-,kapboHaT-MXNIopmMa-aHMOHbI, HAaKaTUOH
6)coBMecTHasAeATeNbHOCTb: aMMOHUS; pellaTb AKCNepuMeHTanbHble 3agadn no Temam "MeTtannbl"n

- noHMmaTb W WCMNonb3oBaTb npeumyliectBa "HemeTannbl") B COOTBETCTBUM C NpaBuriaMm TEXHUKM 6e3onacHOCTUNpu
KOMaHAHOMMNHANBMAYANbHONPAOOThI; obpalueHnmcBeLLecTBamuunadbopaTopHeiMobopyLOBaHMEM; PEACTaBNATb

- NPUHUMAaTb UEenu COBMECTHOW AEeATENbHOCTW, pe3yribTaTbl XMMWUYECKOro aKCrnepumeHTa B dopme 3anmcuypaBHEHUI
OpraHM3oBbIBaTb U KOOPAMHUPOBATL AENCTBUSA MO €e COOTBETCTBYIOLLMX peakuui 1 opMynmpoBaTh BbIBOALI HA OCHOBE 3TUX
OOCTWKEHUIO:  COCTaBnATb  NNaH  AeWCTBUA,pe3ynbTaToB

pacnpenenstb ponu ¢ y4eTOM MHEHUIN Yy4aCTHUKOB

obcyxaaTb pesynbTatbl COBMECTHOW paboThi;

- KOOPAMHUPOBATL U BbIMOSHATE PaboTy B yCrOBUSIX

peanbHOro, BUPTyanbHOro 1 KOMOUHMPOBAHHOIO

B3aMMOAENCTBUS;

- OCyWecTBNATb MNO3UTUBHOE CTpaTernyeckoe

NoBeAEHUE B PasfnyHbIX CUTYaLMsAX, MPOABNATb

TBOPYECTBO U BOOOpaxeHue, 6bITb NHULMATUBHBIM

OBnapeHue YyHuBepcanbHbIMA  pPerynsaTUBHbIMU

OeNCTBUAMMU:

r) NPUHATHUE cebs 1 apyrux noaen:

- NPUHMMAaTb MOTUBLI U apryMeHTbI ApYrux nogen

npu aHanuae pesynbTaToB AEATENBHOCTY;

- Npu3HaBaTb CBOE NpaBOo M NPaBO APYrvX fnogen Ha

oLNOKU;

- pa3BuMBaTb CNOCOBHOCTb NOHUMATL MUP C NO3ULUK

OPYroro YenoBekKa;




ok 07. B obnacTtu aKkonorm4eckoro BOCNUTaHUA: - cdopmupoBaTb MNPEACTaBMEHUA: O XUMUYECKOW  COCTaBISIIOLLEN
CopeiicTBoBaThb | - CcHOPMMPOBAHHOCTL 3KOMOMMYECKON KyMbTypbl, €CTECTBEHHOHAY4YHOM KapTUHbI MUPA, POMU XUMWUWU B MO3HAHUW ABEHWN
COXpaHeHwuto NMOHWUMaHWEe BRUAHUA COLMANbHO-3KOHOMUYECKUX nNpupoabl, B (OPMUPOBAHUM MbIWMAEHNA W KynbTypbl fWYHOCTKU, ee
OKpy>KatoLLien NMPOLEeCCOBHACOCTOAHNENPUPOAHONUCOLMANBHON  (DYHKLMOHAbHOW rPamMoOTHOCTU, HEOBX0AMMON AN PeLleHUs NPaKTUYEeCKNX
cpefnpbl, cpedbl, Oco3HaHWe rnobanbHOro  xapakrtepa 3agady M 3KONMOrM4yecku 06OCHOBAHHOTO OTHOLLEHUS K CBOEMY 300POBbI0 U
pecypcocbepex | akonornyeckuxnpobdnem; npuvpogHoncpeae;
€eHuio, - MnaHupoBaHWe W OcCyLLecTBlieHne OEeNUCTBUM B - ymeTb cobnogaTh NpaBuia 3Konormyeckn LenecoobpasHoro noBeaeHus B
NMPUMEHATb OKpyXatolLlle cpefe Ha OCHOBE 3HaHWA uenen ObiTy U TPYAOBOW OESTENbHOCTU B LENSX COXPaHEHMs1 CBOEr0 340POBbS U
3HaHus 06 YCTONYMBOrO pasBUTUSAYENOBEYECTBA; oKpyXaroLen NpupoaHon cpedbl; y4nTbiBaTb ONACHOCTb BO3AENCTBUA Ha XMBbIE
N3MeHEHNN aKTVBHOE HenpusaTue AerCTBUN, MPUHOCALLUMXBPE, OpraHuM3Mbl OnpeaeneHHbIX BELWECTB, MOHMMas CMbICI NokasaTensnpeaenbHo
Knumara, OKpyXatolencpeae; OOMYyCTMMOWN KOHLEHTpaLmm
npuHUMNbI YMEHVe MporHo3mpoBaTtb HebnaronpusitHble
Bepexnueoro 3KONorMyeckne nocneacTesna npennpuHuMaemMblxX
NPoun3BOACTBa, | OencTBU, NpeaoTBpaLLaTh Ux;
3(pPeKTUBHO - paclUMpeHye onbiTa OeATeNbHOCTUIKONOTMYECKOM
AENCTBOBATb B | HanpaBneHHOCTY;
YpesBblYarHbIX | - oBnageHue HaBblkaMu yyebHo-
cuTyaumnax nccneaoBaTensbCKon, MPOEKTHOW U

coumanbHONAEATENIbHOCTY;

[1K 1.1. BemoaasaTs paboTh 10 pa3zdopke (COOpKE), MOHTaXKY (JIEMOHTaXY) CETbCKOXO03IHCTBEHHBIX MAIIIMH U 000PYI0BAHMSI.

[1K 1.2. IIpon3BoAUTH PEMOHT y3JI0B U MEXaHU3MOB CEIbCKOXO35UCTBEHHBIX MAIIUH U 000PYI0BaHUSI.

[1K 1.3. [Ipon3BoauThL BOCCTAHOBJICHHE JIETAICH CEIIbCKOXO3SMCTBEHHBIX MAITUH U 000pYI0BaHMUS.

[1K 1.4. BpIMonHATH CTEHAOBYIO OOKATKY, HCHBITAHUE, PETYJIUPOBAHHE OTPEMOHTHPOBAHHBIX CEIHCKOXO3AWCTBEHHBIX MAIIUH U
00opyI0oBaHUA.

[1K 1.5. BoimoaHsATh HAMAAKY CETLCKOXO035WCTBEHHBIX MAIIMH U 000PYI0BaHMUS.

3TIK ykasbiatotcs B cooTBeTcTBUM ¢ GI'OC CIIO peanuayemoit npodeccui/ crneumansHoCTU
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JIn4HOCTHBIE Pe3yJabTaThl
peanu3alnuu NporpaMMsbl BOCIUTAHUS
(Oeckpunmopuwi)

Kox JM4HOCTHBIX
pe3yJabTaToB
peaaun3zanuu
NMPorpamMmbl
BOCITHTAHUSA

JINYHOCTHBIE pe3yJabTaThbl peajau3aliui NporpaMmMbl BOCIIUTAHUA, ONIPEAC/ICHHbIC
0oTpac/ji€eBbIMHA TpGﬁOBaHHﬂMH K J1€J0BbIM Ka4YeCTBaM JINYHOCTH

[Tpuobperenue oOydaroUMCs HaBbIKa OLIEHKU HH(POPMALIUU B
QpoBoii cpeze, ee T0CTOBEPHOCTh, CHOCOOHOCTH CTPOHTH JIOTHUECKHE
YMO3aKJIIOYECHHUsI HA OCHOBAaHHUH MOCTYMaouIe nHOpMaluy U TaHHBIX.

JIP 14

ACATCIIbHOCTH.

OcymiecTBiATh TMOUCK, AaHAIU3 M HHTEPIPETaluio HH(OpMAIH,
He00X0o MO TUTS BBITTIOJTHEHUS 3a1ay npodeCCHOHATBHON

JIP 25

[TnanupoBaTh U peann30BbIBATH COOCTBEHHOE MPOPECCHOHATLHOE U
JMYHOCTHOE Pa3BUTHE.

JIP 27

JInuyHOCTHBIE pe3yJIbTaThI

Poccuiickoii Penepauuu

peanu3anuy NporpaMMbl BOCIIUTAHMNS, ONpe/ie/ieHHbIe Cy0beKTOM

AKTHBHO ITPUMEHSIIOIINN [TOJTyYE€HHbIE 3HAHUSI Ha IPAKTUKE

JIP 31

1. CTPYKTYPA /I COOEPXAHWE OBLEOBPA30BATENLHOW ANCLUMMANHDI

«XUMUA»

1.1. O6bem ancumnnnnHbl U BUAbI y4ebHOMpaboThI

Bug y4ebHon paboTbl O6bem B Yacax
O6bem obpasoBaTeENbHON NPOrpaMmMbl AUCUUMIIHDI 72
B T.Y.
OcHoBHOEe coaepxaHue 64
BT. Y.:
TeopeTnyeckoe obyveHne 30
NnpakTn4yeckme 3aHATUA 24
nabopaTopHble 3aHATUS 10
MNpodeccrnoHanbHO-OpUEHTMPOBaAHHOE coaepXaHune (cogepxaHune
NpuUKNagHoro Moayns) 6
BT.Y.:
TeopeTnyeckoe obyveHne 2
NnpakTn4yeckme 3aHATUA 4
MpomexyToyHas attectaums (43) 2
cemecTpbl
1 2 3 |4
34 38
a3
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2.2. Pacnipenesienne y4eOHOI HATPY3KH IO ceMecTpaM 00ydeHust

No pazpnena, Tembl HaumenoBanue paznenos u tem | Beero B ToMm uncie
gacoB | Teo | JI3 | TI3 | KP
-pust
1 cemecTp -34uacn
Pasgen 1. OCHOBbI CTPOEHUS BellecTBa 6
Tema 1.1 CTpoeHne aToMOB XMMUYECKNX 4 2 2
3MEeMEHTOB 1 NpMpoaa XMMNYECKOWA
CBA3N
Tema 1.2. MNepuogunueckuit 3akoH n Tabnuua 2 2
0.1. MeHpeneeBa
Paspgen 2. Xumuyeckue peakuuu 10
Tema 2.1 Tunbl XMMUYECKUX peakLmn 4 2 2
Tema 2.2 AnekTponuThYeckas amccoumams n 4 2 2
NOHHBIN 06MeEH
KoHTponbHas 2 2
pa6ora 1 CTtpoeHue BelecTBa U XMMU4eckme
peakumu
Pasgen 3. CTtpoeHue u cBOMUCTBA 18
HeopraHM4ecKux BelecTs
6 4 2
Tema 3.1 Knaccudpukaums,
HOMeHKnaTypa 1
CTPOEHNE HEOPraHWYeCcKMX BELLECTB
Tema3.2 ®PUn3NKO- XMMMYECKEe CBONCTBA 8 6 2
HeopraHM4yeckMx BeLLECTB
Tema3.3 MoeHTudurkauuss HeopraHu4eckmx 2 2
BELLECTB
KoHTponbHaspa . 2 2
6oTa 2 CBoncTBaHeOpraHN4YeCKUXBELLECTB
2 cemecTtp -38 yacos
Pazpen 4. CTtpoeHue un cBOUCTBA 22
OpraHu4ecKnxBeLecTs
Tema 4.1 Tema 4.1. Knaccudmkaums, CTpoeHne 4 2 2
N HOMEHKNaTypa opraHnyecKmnx
BeLLeCTB
Tema 4.2 Tema 4.2. CBoncTBa opraHuyeckmx 10 6 2 4
coeVHEHUI
Temad.3 Tewma 4.3. VineHTndoukauus 6 4 2
OpraHn4yeckux BeELLECTB, UX 3Ha4YeHne
1 NpuMeHeHne B BbITOBOM U
NMPOM3BOACTBEHHOW AeATENbHOCTU
YyenoBeka
KoHTponbHaspa CTpyKTypa n cBOUCTBA OpraHn4yeckux | 2 2
60Ta 3 BELecTB
Paspen 5. KuHeTtuuyeckue u 4
TepMoaMHaMuyeckme
3aKOHOMEpPHOCTU NPOTeKaHUs
XUMUYECKUX peaKkuumn
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Tema5.1 CKOPOCTb XUMUYECKNXPEaKLINIA. 2 2
XvMUYecKoe paBHOBeCKE

Paszpen 6. PactBopbI 4

Tema 6.1 Tema 6.1. MNoHsATHE O pacTBOpax 2

Tema 6.2 Tema 6.2. ViccneposaHue CBONCTB 2
pacTBOpPOB

Tema 7 Xvmuns B 6bITY 1 NPOU3BOOCTBEHHOW 6|2 4
AeATenbHOCTU YernoBeka

HuddepennmpoBan 2

HBIM 3a4€T

Htoro 72132 |10 |22 |6+2

13 — npakTuueckue 3ansrusi, KP — koutponbHbie padotel JIP.-1abopaTropHbie paboThI
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1.1. Tematnyeckm nnaH n cogep>xaHneanCUnnInHbI
HaumeHoBaHu CopepxaHue yyebHoro matepuana (0CHoBHoe U npodeccuoHanbHo- OBuem ®opmMupyemble
€ pa3fernoB U OpUeHTUpPOBaHHOE}, NabopaTopHbIe U NPaKTU4YeCKne 3aHATUSA, 4acoB KOMMNeTeHUun
Tem npuvkKknagHon moaynb
1 2 3 4
OcHoBHOe coaepXxaHue 64
Paspgen 1. OcHOBbI CTPOEHMA BelecTBa 6
Tema 1.1. |[OcHoBHOE copepxanue 4 0K
CtpoeHune atomos(TeopeTuyeckoe obyyeHue 2 0111P14,
XMMUYECKNX
ANEMEHTOB " NP25,
npupoaa CoBpeMeHHasa moaenb CTpoeHust atoma. CMMBOMUYECKUIA A3bIK XUMUN. XUMUYECKUIA 3NEMEHT. DNEKTPOHHAS np27,
XMMUYECKOn cBs3u [koHdurypaumna atoma. Knaccudukaumsa XMMUYECKUX 3NeMeHToB (S-, p-, d-anemeHTbl). BaneHTHblg NP31
31EKTPOHbI.BaneHTHOCTb. QNeKTpOHHasNPUPOLaXMMNYECKONCBA3N. DNEKTPooTprLaTeNbHOCTL.Brnapl 2
XMMMYECKONCBA3N(KOBANEHTHas, MOHHasA, MeTannnyeckasi,BogopoaHas )JucnocobblieeobpasoBaHms
[MpakTu4yeckune 3aHATUA 2
PeweHne 3anaHm7| Ha NCNonNb3oBaHME XMMUYECKON CUMBOJMKU U Ha3BaHUN COGD,VIHeHI/IIZ no
HOMeHKNaTypeMeXxayHapoaHOro colo3a TeopeTU4eCcKon 1 NPUKNagHoOM XMMUU U TPUBMANbHbIX Ha3BaHWA Ans
COCTaBMNEHNS XMMUYECKMX (DOPMYN ABYXaTOMHbIX COeANHEHUI (OKCMAOB, CyNbdnaoB, rMapuaoB 1 T.M.)
n Opyrmx HeopraHm4eckunx Coe,D,VlHeHVIVI OoTAel1bHbIX KIaCCOB. 9

lMpakTuyeckue 3agaHusa Ha YCTaHOBMEHNE CBA3WN MeXAY CTPOEHMEM aTOMOB XUMUYECKUX 3NTIEMEHTOB U
nepnoanyecknmMm M3MeHEHNEM CBONCTB XMMUYECKNX SNIEMEHTOB U UX COEOUHEHUIN B COOTBETCTBUM
cnosnoxeHuem lNeprnognyeckon CUCTEMBI.
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anemeHTaBllepuogunyeckoricncreme.MmpoBo3speH4eckoenHayyHoe3HavyeHnellepnognyeckoro
3akoHa[l.N.Mengeneea.llporHosbll.N.MeHaeneesa. OTKPbITUEHOBLIXXMMNYECKUXINTIEMEHTOB.
PelwleHne npakTMka-opnMeHTUPOBAHHbLIX TEOPETMYECKUX 3a4aHNIA Ha XapaKTepm3aunioXuMmNYeCcKmx
anemeHToB «MeTannuyeckune/ HeMeTannIM4eckne CBOMCTBA, 3N1EKTPOOTPULATESNIBHOCTb XUMUYECKUX
3/1EMEHTOBBCOOTBETCTBUNCUXISNTIEKTPOHHBIMCTPOEHNEMUNOSNOXKEHUEMBNEPMOANYECKONCUCTEME
Xummnyeckux anemeHtoB O.M.Menoeneesay

Paspen 2. Xumunyeckue peakuum 10
Tema 2.1. Tunsl | OcHOBHOe copepxaHue 4 OKO1
XUMUNYECKNX NP14, NP25,
peakLmi TeopeTuyeckoe o6yt|eH|/|e 2 neP27,nP31
Knaccungukaums n Tunbl XMMUYECKMX peakuuin ¢ y4acTMeM HeopraHu4eckmx BellectB. CocTaBneHme
ypaBHEHUIpeakunncoeanHeHus, pasnoxeHms, 3ameLLeHms, 0bmMeHa, BT. 4. peakLnnropeHns,okMcneHus-
BOCCTaHOBJIIEHUS.
YpaBHEHUS OKNCreHnsi-BoccTaHoBneHms. CteneHb okucrneHnsi. OKUCNMTENb U BOCCTAHOBUTESb. 2
CocTaBrneHune 1 ypaBHUBaHNE OKUCIUTENbHO-BOCCTAHOBUTESNbHBIX PeakLMii METOAOM 3NEKTPOHHOIO
6anaHca. OK1cnMTenbHO-BOCCTAHOBMTENbHbLIE peakLuun B NpMpoae, NPpon3BOACTBEHHbIX NpoLeccax u
XN3HeaesaTenbHOCTU OpPraHN3MOoB
MpakTu4yeckne 3aHATUA 2
KonuyectBeHHble OTHOLWEHUS B XUMUN. OCHOBHbIE KONMMYECTBEHHbLIE 3aKOHbI B XUMUU U pacyeTbl Mo
ypaBHEHUsIMXMMnyeckmxpeakunn.MonbkakeguHuuakonmyectesaeellecTsa.MonspHasmMacca. 3akoHbl
CcoXxpaHeHus Mmacchl 1 aHeprun. 3akoH ABoragpo. MonspHbin 06bem rasoe. OTHOCUTENBHAA NNOTHOCTh 2
ra3oB.PacyeTbinoypaBHEHNAMXUMUNYECKMXPEAKLNNCUCNONb30BaHNEMMACChl,06bemMa(HopMarnbHbIe
YCINOBWS1) ra3oB, KONMYeCTBaBELLECTBa
Tema 2.2. OcHOBHOe cofepxaHue 4 OKo1
AnekTponuTuyecka
9 auccoumaums n | TeopeTuyeckoe obyveHue 2 OKo4
- P14, NP25,
WOHHBI 06MeH .
Teopusi anekTponuTuyeckon anccoumaunn. VIoHbl. OnekTponuTbl, He aneKTponnuTbl. Peakumm MOHHOro ne27,npP31
o6meHa.CocTaBneHnepeakuMMMoHHOroobMeHanyTeMcoCTaBNeHNSIMX NOMHbIXMCOKPAaLLEHHBIXMOHHbIX 2

ypaBHeHWUA. KNCNOTHO-OCHOBHbIE peakuun. 3agaHusi Ha COCTaBNIEHNE MOHHbIX PeaKLmii
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JNlaGopaTopHble 3aHATUSA

JTabopaTopHasd paboTta "Tunbl XMMUYECKMUX peakumnin'.

WccnenoBaHme TMnoB (MO COCTaBY M KONMMYECTBY MCXOLHbIX 1 06pasyroLMXCs BELWECTB) U NPU3HAKOB
XMMUYECKMX peakuui. MNpoBeaeHne peakuuii MOHHOrO obMeHa, onpeaeneHune cpeabl BOOHbIX PacTBOPOB.
3agaHnsa Ha cocTaBreHMEe NOHHBIX peakuni

KoHTponbHas
pabora 1

CTpOGHVIe BellecTBa N XmMMmmnyeckme peakumn

Paszpen 3.

CTpoeHue n cBONCTBa HeOpPraHU4YeCKUX BelecTB

18

Tema 3.1.
Knaccudukaums,
HOMeEHKnaTypa u
CTpOeHue
HEOPraHN4eCcKnx
BELLIECTB

OcHOBHoOe coaepxaHue

TeopeTunyeckoe obyvyeHue

MpeameT HeopraHudeckom xumumn. Knaccudmkaumsa HeopraHn4eckmx BewecTB. [1pocThie U CROoXHbIe
BewecTBa.OCHOBHbIEKTACCHICNOXHbIXBELLECTB(OKCUAbI,IMAPOKCHAbI,KUCNOThI,conu).Baanmocessb
HeopraHn4yeckunx BeLLecTB. ArperatHble COCTOSHUA BelecTBa. Kpuctannmyeckme n amopgHbleBeLLecTBa.
Tunbl KpUCTaNNNYeCKnX peLleTok (aTOMHas, MOneKynspHas, MOHHada, MeTannuyeckas). 3aBUCUMOCTb
dM3MYECKMX CBOMCTB BELLECTBA OT TUNa KpUCTaNNMYeCckon peLlleTkn. 3aBUCMMOCTb XMMUYECKON
aKTMBHOCTU BeLLEeCTB OT BUAa XMMUYECKOM CBA3N U TUNa KpucTannmyeckon peeTtku. MNMpuymHbl
MHOroobpasus BeLLecTs

MpakTu4yeckune 3aHATUA

HomeHknaTypaHe opraHM4yeckux BeLLeCcTB:Ha3BaHNEBELLECTBAUCXOAAN3 NX XUMNYECKONPOPMYNbIUIn
COCTaBNeHne XMMmn4eckon bopmyrnbl UCXOAs U3 Ha3BaHUA BeLecTBa no mexayHapogHon (UHOTAK)
U TpMBUArbHON HOMEHKNaType.
PeweHne npakTtuyeckux 3afaHui Mokrnaccuukauun,HoMeHknaType U xumumyeckumdopmyrnam
HeopraHN4YeCKMXBeELLLECTBPA3IMYHbLIXKNACCOB(YrapHbIfras,yrnekucrnblnras,aMMmnaK,ralleHasan3BecTb,
HeralweHasn3BeCTb,MMTbeBasCoAanapyrmx):HasblBaTbUCOCTaBNATbOPMYIILIXUMUYECKUXBELLECTB,
onpenensaTb NPUHaAMEXHOCTb K Kraccy.

NCTOUYHMKN XMU4YecKkon nHdopmaumm (CpeacTs maccoBow MHdopmauun, ceTe MHTepHeT un gpyrue). MNomnck
MHGOpMaLMK NO Ha3BaHUAM, UOAEHTUdIMKATOPaM, CTPYKTYPHbIM ddoopmynam

OKo1

OKo02
JIP14, IP25,
JIP27,0P31

17




Tema 3.2. Pusunko-
XuMm4yeckune
CBOWCTBa
HeopraHN4ecKnx
BeLlecTB

OcHoBHoOe cogepxaHue

TeopeTuyeckoe 06yqu une

MeTtannel. O6wue dumsmdeckne n xmumMmyeckme cBomctea MeTtannoB. Cnocobbl nonyveHusi. 3HadeHne
MeTansioB U HEMETansoB B NPUPOAE U XU3HEAEATENbHOCTM YenoBeka U opraHnamoB. Kopposusi MeTanmnos:
BMAbl KOPPO3UN, CNOCObbI 3aLLMTbl METansoB OT KOPPO3nK

HemeTtannel. Obwune dursnyeckne n xumnyeckme CBOMCTBa HEMETanMoB. TUNMYHbIE CBOWCTBA HEMETAN0B

V- VIl rpynn. Knaccudukaums n HoMeHknaTypa coefMHeHuin HemeTannos. KpyrosopoTtbl 61oreHHbIX
ANEeMeHTOB B Npupoae

XUMUYecKkme CBOCTBA OCHOBHbIX KIAacCoB HEOPraHMYeCKMX BeLLEeCTB (OKCMAO0B, FMOPOKCUAOB, KACIIOT,
conennap.).3akoHOMEPHOCTUBU3MEHEHNVMCBOMCTBMNPOCTbIXBELLIECTB,BOA0POAHBIXCOEANHEHWIA,
BbICLLMX OKCUZOB UrMAPOKCUAOB

MpakTnyeckne 3aHATUA

CocTaBrneHue ypaBHEHUI XMMUYECKUX peakLmii C y4acTUeM NPOCTbIX U CNOXHbLIX HEOPraHUMYeCKUX BeLecTs
MeTasnnoBMHEMETANIIOB;0KCUAOBMETANNIOB,HEMETaNI0BUaMgpOoTEPHbLIX3NIEMEHTOB;HEOPraHNYeCKMX

KMCMOT, OCHOBAHWN U aMOTEPHbLIX MMAPOKCUAOB; HEOPraHUYECKMX COMEN, XapaKTepU3yHLLMX UX CBOMCTBA
PelueHve npakTUKa-OpMEeHTUPOBaAHHBLIX TEOPETUYECKUX 3afaHWMI Ha CBOWCTBA, COCTaB, MornyyeHue U
Ge3onacHoe MCNoNb30BaHUE BaXKHEMLLIMX HEOPraHWYECKMX BeLeCcTB B ObITy U MPaKTUYECKON AesTENbHOCTY
Yyenoseka

OKO01
OKo02
nP14, 11P25,
JIP27,11P31
MK 1.1. MK1.5.

Tema 3.3.
NoeHTudukaums
HeopraHu4yeckux
BellecTB

OcHoOBHOe coaepxaHue

Na6opaTopHble 3aHATUA

Na6opatopHas pa6oTa «/aeHTudmKaLmsa HeopraHNYEeCKNXBELLIECTBY.

PelweHne akcnepuMeHTanbHbIX 3agay Mo XMMUYECKUM CBOWCTBAM MeTanfnoB M HeMeTannos, no
pacrno3HaBaHMIO N MNONyYEHUIO COEAMHEHMI METaNNoB MHEMETArMOB.

NoeHTndukaums HeopraHMYeckux BELLUECTB C UCMONb3oBaHWEM WX (U3MKO-XUMUYECKUX CBOWCTB
XapaKTepHbIX Ka4yeCTBEHHbIX peakuuin. KauecTBeHHble peakumum Ha cynbdat-, kapboHaT- U X1opua-aHUOHbI
Ha KaTMOH aMMOHUS

OKao1
OKo
2

OKo
4

nrP14, NP25,
ne27
,1J'IP3
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KoHTponbHas

CeowicTBa HEOPraHN4YeCKMX BELLIECTB 2
pabora 2
Paspen 4. CTpoeHune n cBoMCcTBa OpraHUYeCK1X BeLLecTB 22
Tema 4.1. OcHoBHoOe coaepxaHue 4 OKo1
Knaccudpmkaums, NnP14, NP25,
CTPOEHME 1 TeopeTnyeckoe obyyeHue 2 nP27.11P31
HOMeHKnaTypa MNosiBNneHnenpasBmUTMEOpraHUYeCKOMXMMNMKakHayku.lMpeameTopraHmyeckonxmmmm.Mecton
OpraHutecknx 3Ha4YeHNe OPraHNYecKon XMMUM B CUCTEME ECTECTBEHHBLIXHAYK.
BellecTs Xummnyeckoe CTpoeHWe Kak Nopsifok COeAUHEHNS aTOMOB B MOJIEKYS1E COTMacHO UX BaneHTHOCTU. OCHOBHbIE

NOSIOXKEHUST TEOPUN XUMNYECKOTO CTPOEHUS opraHmyecknx coegmHeHnn A.M. bytneposa. YrnepoaHblis

cKerneT opraHnyeckon Monekysnbl. 3aBUCUMOCTb CBOMCTB BELLECTB OT XMMUYECKOro CTPOEHUS MOMEKyr, 2

N3omepusa u nsomepsi.

MoHsaTueodyHkUMoHansHourpynne.Pagukan.lpuHuunbeiknaccudmkauMmopraHnyeCcKMXcoegNHEHNIA.

MexayHapoaHasi HOMeHKNaTypa 1M NPUHLMNbI HOMEHKNATYpPbl OpraHNYecknx coeguHeHui. MNoHsaTre of

asoTcoepKalLmMxcoeanHeHmaX,0MonornyeckMakTMBHbIXBeLLeCTBax(yrneBogax, xmpax,oenkaxuap.),

BbICOKOMOJIEKYNISAPHBIX COeANHEHMAX (MOHOMEP, NONMMEP, CTPYKTYPHOE3BEHO)

MpakTnyeckne 3aHATUA 2

HomeHknaTypa opraHmyecknx COeAMHEHUW OTAEeSIbHbIX KNaccoB (HacblWeHHble, HeHacCbIWeHHbIe W

apomaTuyeckue yrnesogopoabl, CNMpTbl, OeHONbI, anbaernabl, KETOHbI, KapOOHOBbLIE KUCMOTbLI U Ap.

CocTaBneHune NoMHbIX Y COKPALLEHHbIX CTPYKTYPHBbIX (DOPMYST OPraHUYecKMX BELLECTB OTAESbHbIX Kaccos, 2

MCNOMb3ys UX Ha3BaHWSA NO CUCTEMATUYECKON U TPMBMANbHOW HOMEHKNaType (3TUNeH, aueTuneH, rMmuuepuH,

deHon, opmanbaerma, yKCycHas kucnota, rvumH). PacyeTbl npocTenwen popmyrbl opraHn4ecKomn

MOJIEKyIIbl, ICXOAS U3 3rieMeHTHOro coctasa (B%)
Tema 4.2. OcHoBHOe coaepXaHue 10 OKo1
CBoiicTBa OKo2
OpraHnyeckix TeopeTnuyeckoe obyyeHue 4 OKo4
COSAVHEHN ®PU3NKO-XMMMYECKME CBOMCTBA OPraHMYecKMx COEAMHEHUN OTAEeNbHbIX KnaccoB (0COBEHHOCTU J]'_IPP1247’ ﬂgg?

KﬂaCCM(bMKauMM M HOMEHKNaTypbl BHYTPU Kracca; roMosIormMyeckni pagun 06LLI,89| cbopmyna; N30MepPU4;
(bmsmquKme CBOWCTBA; XMMMNYECKNE CBOWCTBA; CNOCOOLI I'IOJ'Iy‘-IeHVIFI)Z
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- npeaernbHble YrneBoAopoAbl (ankaHbl U LMKNoankaHbl). fopeHne MeTaHa Kak OAWH U3 OCHOBHbIX
WCTOYHUKOB Tenna B NPOMbILLNIEHHOCTM M GbiTy. CBOMCTBa NPUPOAHbIX YIIEBOAOPOAOB, HAXOXAEHVE B
npupoae v NpuMeHeHnearnkaHos;

- HenpepenbHble(ankeHbl,ankMHbinankagueHsl )uapomaTmieckmeyrnesogopoabl.lopeHvealeTuneHa
KaK MCTOYHMK BbICOKOTEMMNEPATYPHOrO NMlaMeHN Ansi CBapku U pe3knMeTanoB

-KMcnopoacoaepxatumecoegmHeHnsA(cnupToindeHonbl,KapOoOHOBBLIEKUCOTbINAUPLI, anbaernabiv
KETOHbI, >XWpbl, yrnesoabl). MNpakTuyeckoe NpuUMeHeHne 3TUNEHINMKONS, rnuuepuHa, dpeHona. MNMpuMmeHeHne
dopmanbaernaga, auetanbgernga, YKCyCHoM KMCNoTbl. Mblna Kak conu BbICLUMX KapOOHOBbLIX KUCIOT)
MotoLme cBoricTBamMblna

-a3oTcoaepKalumecoeauHeHNsi (aMUHbINAMUHOKMCIOTbI,6enkn). BoicokoMonekynsipHblecoeguHEHUS!
(cMHTEeTUYECKMENBUONOrnYeckn-akTuBHble ). MoHOMep, NonMmMep,CTPYKTypHoe3BeHo. [Nonmmepursaums
3TUIEHa Kak OCHOBHOE HarnpaBreHne eroncrnonb30BaHus.

FeHeTMYeckas CBSA3b MeXay KnaccaMu OpraHUYecKkux CoeauHEHUN

MpakTuyeckune 3aHATUA

CBoWCTBa OpraHMYeckmMx CoeanHeHuin OTAerbHbIX KaccoB (TpUBManbHas U MexayHapoaHasi HOMeHKnaTypa,
XMMUYECKME CBOWCTBA, CMOCObbI NonyyYeHusl): npeaenbHble (ankaHbl U LMKoankaHbl), HenpeaenbHbIE
(ankeHbl,ankuHblvankagneHbl )JuapomaTuyeckneyrneBoaopoabl, CMPThINGEHObI, KapOOHOBLIEKUCHOTHI 7
3¢mpbl, anbaernabl ¥ KETOHbI, aMUHbI U @MUHOKWUCIOThI, BbICOKOMOMEKYISIPHbIE COEAUHEHUS. 3aaaHns HY
COCTaBMEHNE YpaBHEHUA XMMUYECKUX peakuui C y4acTUEM OpraHMYEeCKUX BELLECTB Ha OCHOBaHWUU WX
cocTaBa UCTPOEHNS

CocTaBneHue cxem peakuuiin (B TOM Y1cne No NpeasiokeHHbIM Lienoykam NpeBpaLleHuin), XapakTepusyoLLmn;
XUMUYECKIe CBOMCTBA OPraHNYECKUX COEANHEHWI OTAEMNbHbIX KNAcCoB, CNocobbl 1X MOSy4YeHUs 1 Ha3BaHUE
OpraHNYecKnX coeauHeHun No TpUBMANbHON UM MEXAYHAPOAHON CUCTEMATUYECKON HOMEHKNATYpE.
PelueHVenpakTuka-opueHTUPOBaHHbLIXTEOPETUYECKMX3a4aHMINHACBONCTBAOPraHNYECKUXCOEAMHEHWIA
OTAENbHbIXKIACCOB

NabopaTopHasa pa6oTa

JlabopaTopHas paboTta "lMpeBpalleHns opraHN4YeCKMX BELLLECTB MpW HarpeBaHun".
MonyyeHneaTuneHannsyyeHneerocsoncTe.MoaenmpoBaHneMonekynmMXMMn4eckuxnpespaLleHniiHa
npumepe aTtaHa, 3TUNneHa, aueTuneHa nap.
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Tema 4.3. OcHoOBHOe coaepXaHue OKO1
NoeHTndukauus OKO02
OpraHny4ecKknx TeopeTnyeckoe obyveHue OK04
BELLECTB, UX 0OKO0.7
3HAYeHVE U BuoopraHuyecknecoegmHeHus.lpnmeHeHnenbunonornyeckaaponbyrnesonos.OKMCneHeyrnesog0B NP14. NP25
NPUMEHEHME B - UCTOYHUK 3HEPIMM XKMBbIX opraHnamoB. O6nacT npuMeHeHns ammHokmcnoT. MNMpeBpalieHns 6enkos J'II,327 ’
6LITOBON U nMwm B opraHuame. buonorundeckne dyHkumm 6enkoB. Buonornyeckne gyHKuum Xupos. Ponb J'IP31’
NPOM3BOACTBEHHON | OPTAHUYECKON XUMUN B peLLeHnm npobriem nuueBon 6e3onacHoOCTH
ACATENBHOCTN PonbopraHn4eckonxmmMmmBpeLleHUMNPoBeMaHepreTu4eckonbe3onacHoCT1, BpasBUTUMME AULINHBI,
Heroseka CO3[aHMNHOBbLIXMaTepPUanoB,HOBbIXUCTOYHUKOBIHEPTUU(aNbTEPHATUBHLIENCTOYHUKUIHEPTUN).

OnacHocTb BO30eNCTBUS Ha XUBble OPraHM3Mbl OpPraHMYEeCKMX BELLECTB OTAENbHbIX KIacCcoB

(yrneBogopogabl, CNnpTbl, PEeHOrbI, XSTOpopraHUyYecKkne NPon3BoAHbIe, anbaernasl u ap.), CMbICh

nokasartens npegenbHO 4ONYCTMMOWM KOHLEHTpauun

NaGopaTopHble 3aHATUSA

JTabopaTtopHasa paboTa: "ioeHTndmrkaums opraHM4ecknx CoOeANHEHN OTAENbHbIX KnaccoB”

NaeHTudukauma opraHm4eckux CoOeanHEHNIN OTAENbHbIX KNaccoB (Ha NpuMepe anbAernaoB,Kpaxmana,

YKCYCHOW KUCMOTbI, 6ENKOB U T.M.) C UICNONb30BaHNEM UX (PU3NKO-XMMUYECKUX CBOUCTB U XapaKTepHbIX

KayecTBeHHbIX peakumnin. [leHatypauus 6enka npun HarpeBaHuu. LiBeTHble peakummn 6enkoB. Bo3HUKHOBEHWE

AHanNUTUYECKOro curHanac To4KM 3peHUSAXMMUYECKNX NPOLECCOBMNPU

npoTeKkaHMMKa4yeCcTBEHHOMPEeaKLMM, NO3BONAIOLLEN MAEHTUDULMPOBATL NPEANOXEHHbIE OpraHM4eckme

BellecTBa
KontponkHas CTpyKTypa 1 CBOMCTBA OpPraHNYeCKNX BELLECTB
pabora 3
Paspgen 5. KnHeTnuyeckue n TepmogmHaMmmyeckne 3akOHOMEpPHOCTU NPOTEKAHMA XMMUYECKUX peaKkuumn
CkopocTb OCHOBHOe cofiepXXaHue OKof
XUMUYECKUNX OKo2
peakumi. JNIP14, NP25,
Xumnyeckoe npP27,11P31
paBHOBecKe
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TeopeTuyeckoe OGY‘-IEH une

CKopoCTb peakumn, ee 3aBUCMMOCTb OT Pa3fM4YHbIX (DAKTOPOB: MPUPOAbI pearnpyrolimx BeELLECTB,
KOHLEHTpauun pearnpylolimMx BeLecTB, TeMnepaTypbl U Nrowaan peakuMoHHOW NOBEPXHOCTU. TennoBbIE
3 PEKTbI XUMNYECKMNX peakLnn. DK30- U SHOAOTEPMUYECKNE, peaKLn.

Ob6paTtumocTbpeakunn. XuMmnyeckoepaBHOBECMENErOCMELLEHNENOAENCTBMEMPA3NTNYHBIX(DAKTOPOB
(KOHUEHTpauus peareHTOB UM NPOAYKTOB peakuun, AaBneHwe, TemnepaTypa) Ans Co34aHnsa OnTMManbHbIX
YCMOBUWI NMpoTEeKaHUA XuMmnyecknx npoueccos. [NpuHumn Nelllatense

MpakTnyeckue 3aHATUA OKo1
OKo02
PelueHne npakTuka-opnMeHTUPOBaHHbIX 3a4aHU Ha aHanu3 KakTopoB, BAUSIOLWMX HA U3MEHEHME CKOPOCTH JIP14, NP25,
XMMUYeCKonpeakLnm,BT.4.CNO3NLNNIKOSOrMyecknuenecoobpasHoronoBeAeHNSABOLITYUTPY40BOW JIP27,J71P31
OeATenbLHOCTU B LenisaxX CoOXpaHeHUs CBOEro 300poBbs Y OKpYXatoLLlen NpupoaHoncpeabl.
PelueHne npakTnka-opueHTMPOBaHHbIX 3a4aHuin Ha npuMeHeHne npuHumna Jle-llatenbe gns HaxoxaeHus
HanpaBfieHNs CMeLLEeHUsi paBHOBECUSI XMMUYECKOW peakumMn 1 aHanusa hakTopoBs, BAMSAIOLWLMX HA CMeLLeHne
XMMNYECKOro paBHOBECKS
Paspgen 6. PacTBoOpbI
Tema 6.1. OcHoOBHOe coaepxaHue OKo01
rlonTIeo TeopeTuyeckoe obyveHue OKo2
acTBopax
p p OKo7
PacTtBopeHue kak uanko-xmmmudeckuin npouecc. Pactsopbl. Cnocobbl NpUroTOBNEHUS pPacTBOPOB.
PacTtBopumocTb. MaccoBasi fonsi pacTBOpPeHHOro BellectBa. CMbICN nokasatens npegenbHo JonyCTUMOW NnP14, NP25,
KOHLIEHTpaLWUM 1 ero Cnonb3oBaHNE B OLEHKE aKonornyeckon 6esonacHocTu. nﬂ?{”ﬁﬁl 5

MpaBuna akornormyecku LenecoobpasHoro noBedeHus B ObITy U TPyOOBOW AEATENbHOCTM B LENsiX
COXPaHEHUs1 CBOErO 340POBbS1 U OKPY)KaloLLEen NPUPOAHOW CPefbl; ONACHOCTb BO3AENCTBUS HA XKMBbIE
OpraHn3mMbl onpeaeneHHbIX BELLECTB.

PelueHne npakTUka-opMeHTUPOBaHHBIX pac4YeTHbIX 3a4aHU Ha pacTBOpPbI, UCMNOMb3yeMble BObITOBOWN
NPOM3BOACTBEHHOW AeATENBHOCTU YenoBeka

OcHoBHoOe coaepxaHue

NaGopaTopHble 3aHATUSA
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OK 01

Tema 6.2. JTabopaTtopHasa paboTta «[1purotToBrneHMe pacTBOPOBY. K 02
WccneposaHue MpuroToBneHve pacTBOpPOB 3aaHHO (MaccoBor, %) KOHLEHTpauun (C NpakTuka- 9 8K g_,
CBOIICTB PacTBOPOB | OPMEHTMPOBAHHbLIMM BONPOCaMU) U ONpeaesieHne cpefbl BOAHbIX PaCTBOPOB.

PelueHve 3agad Ha NpUroToBrieHMe pacTBOPOB JIP14, I1IP25,

P27, P31
MNK1.1. -MK1.5

MpodeccnoHanbHO-OpMEHTUPOBaAHHOE coAepKaHMe (coaepxaHue NPUKNagHoOro Mmoayns)
Paspen 7. Xumusa B ObITY M NPON3BOACTBEHHON AEATENIbHOCTU YerloBeKa 6 8:2 g;
Xumusi B GbITY 1 | OcHOBHOE copepkaHue 6 oK 07
MPOW3BOACTBEHHOM nP14, NP25,
AesATEeNbHOCTH TeopeTnyeckoe obyyeHUe 2 ne27,J1P3
l.lenoBeKa nK1.1._ I_IK1 .5.

HoBenmne OCTKEHUA XUMUYECKOM HayKU U XMMUYECKon TexHonormn. Ponb xummm B obecneveHmm

3KONOrMYEeCKOn, IHEPreTMYeckon 1 nueson 6€30nacHoOCT, pasBuUTUN MeanuuHbl. MNpasuna noncka u 9

aHanU3axnMn4eCckoNMHMopMaLUMmMmM3pasnnYHbIXMCTOYHMKOB(Hay4YHasny4ebHo-HayYHaanuTeparypa,

cpeacTBa MaccoBomn MHpopMaumm, ceTbHTEepPHET)

MpakTnyeckne 3aHATUA

Monck n aHanu3 KEerWcoB O MPUMEHEHMUN XMMUYECKMX BELLECTB M TEXHOMOMNN C y4eToMm Oyayuien

NpogeCcCMOHarNIbHON OEATENbHOCTU NO TEMaM: BaXXHEMWue CTPOUTENbHblE MaTepuanbl, KOHCTPYKLMOHHbIE

MaTepuanbl, Kpacku, CTEKIO, KepaMmnka, Matepuanbl s 3NeKTPOHUKN, HaHOMaTepuarbl, TEKCTUMNbHbIE 4

BOJIOKHA, UCTOYHMKN SHEPIUW, OpraHMYeckne n MuHeparnbHble yoobpeHus, TekapcTBEHHbIE BELLECTBA,

ObITOBas XUMUSL.

3awwmTa: MNpencraBneHne pesynbTaToB peLIeHNs KENCOoB B (POpMe MUHU-AOKIAaAa C Npe3eHTaumen

NMpomexyToyHas aTTrectauma no gucumnnuHe -ancgpdepeHUMpoBaHHbIN 3a4eT 2

Bcero 72
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2. YCNOBUAPEANU3ALMNNPOIPAMMbIOBLLEOBPA3OBATENBHOUANUCLUMIINHDI

2.1. Tpe6boBaHUAKMMHMMaNbHOMyMaTepuarbHO-TeXHU4YeCKoMyoobecne4yeHuro

Ons peanusauum nporpaMmmbl OUCUUNAWHBbI OOMKHbI OblTb NPEAyCMOTPEHbI
cnepywuwme cneyuanbHble noMeweHus:: y4ebHbln kKabnHeT Xxumumn n/unn yvyebHon
XnumMmmyeckon nabopatopuu.

O6opynoBaHMe y4yebHOro kabuHeta (HarnsgHble nocob6us): Habopbl
LLIApPOCTEPKHEBLIXMOAENENMONEKYIT,MOAENNKPUCTANTNYECKNXPELLETOK,KOMNEKUUM
NPOCTbLIXNCNOXHbIXBELLECTBU/MNUKONNEKLMNNONTMMEPOB;KONEKUMUATOPHBLIXNOPOS, U
MUHeparnos, Tabnuua MeHngeneesa, yy4ebHble punbmbl, UngpoBble obpasoBaTesbHble
pecypchl.

TexHuM4yeckue cpeacTtBa oOOy4YeHUA: KOMMbOTEP C  YCTPOMCTBaAMMU
BOCMPOU3BEAEHNSA3BYKA,MPUHTEP,MYNbTUMEANA-NPOEKTOPCIKPAHOM,MYNbTUMEANNHAS
A0CKa, yKasKa-npeseHTep AnsanpeseHTaummn.

O6opyagoBaHue nabopartopum M pabounx mect nadboparopumn: MEH3YpPKu,
NMNEeTKN-KanenbHUUbl, TEPMOMETPbI, MUKPOCKON, Nynbl, NPeaMeETHbIE U MOKPOBHbIE
CTeKkna,nnaHLweTblanskanenbHbIXpeakunin,unbTpoBanbHasbymara,npoMbiBanku,
CTEKNSAHHbIENPOOUPKN, pE3MHOBLIENPOBKN, POHAPUKN,HABOPPEaKTUBOB,CTEKMNSAHHbIE
Nanoyku, LUTaTUBLIANANPOOMPOK; MEPHbBIELMINHOPbI,BOPOHKUCTEKISAHHbBIE, BOPOHKN
aenvtensHbleumnuHagpudeckue {50-100ms1),cTynkncnectTMkom,papdopoBblieyalLKky,
NMHUETLI, PUNbTpbl BGymaxkHble, BaTa, Maprs, 4acoBble CTeKNna, SNeKTPOnnUTKNM,
nabopaTopHbleWTaTUBbI,CIMPTOBLIErOPENKM,CNNYKKN, NPMBopananony4YeHnarasos
(vnn npobupka ¢ ra3ooTBOgHOM TPybOKOM), AepXaTenun ans nNpobupoK, CKNSAHKN ANs
XpaHeHNsa peakTUBOB, pasgaToyHble NOTKN; XuMudeckune ctakaHbl {50, 100 n 200 mn);
LInaTenu; NUHUETbI; TUreNbHble WUMLbl; CEKYyHAOMEpPLI (Tanmepsbl), MepHbIE NPOBUPKKM (Ha
10-20 mn) n mepHble konbsbl (25, 50, 100 1 200 mn), BogaHas 6aHs (unu TepmocTar),
CTEKNSAHHbIENANOYKM;KOHNYECKMeKonbblanaTtnTpoaHus(50m100mn);uHANKaTOPHLIE
nonockngnaonpegeneHnspHucTaHgapTHasMHANKaTopHasiLKana;yHMBepcanbHbli
nHaukatop; nunetkn Ha 1, 10, 50 mn (Mnn gosaTopbl Ha 1, 5 1 10 mn), GopeTkn aAns
TUTPOBaHWUSA, MeauumHckme wnpuubl Ha 100-150 mn, naGopaTopHble w/unn
aHanuTu4eckuesechl,pH-MeTpbl,CyLUMbHbINLWKAD, nap.nabopatopHoeobopyaoBaHuMeE.

2.2. UHpopmaumoHHOe obecnevyeHne peanusaummnporpaMmmbl
3.2.1 [Ins peanuzamuu mporpaMMbl OMOIHOTeUHbIN (OHT 00pa30BaTEIbHON

OpraHM3alMM JOJKEH UMETh NI€YaTHbIE U/UIU 3JIEKTPOHHBIE 00pa30BaTEIbHbBIE U
MH(OPMALIMOHHBIEPECYPChL, PEKOMEHJOBAaHHBIE AN CIIONb30BaHUIBOOPA30BATEILHOMIIPOLIECCE, HE
cTapiie 5 JeT ¢ MOMEHTAU3IaHUSl.
3.2.2. UudopmannonHoe odecnevyeHne 00yueHust
Ilepeyenb y4eOHbIX M31aHuil, UHTEepHET-pecypcoB, A0NMOJIHUTEIbHOMN JTUTEPATYPbI

OcHOBHbBIE HCTOYHHUKH J1JISI CTYACHTOB:
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1.I'abpuensa O.C., Octpoymon U.I'. Xumus. Yuebuux — M., 2021.

2.Epoxun F0.M., ®ponos B.U, CoopHUK 33124 1 yripa)kHEHU: yuel. mocodue ams
CTy. YUpexjaeHuu cpea. npod. oopazoBanus. — M., 2018.

3.Epoxun F0.M. Xumus ans npodeccuii u crienuanbHOCTeN TEXHUUYECKOTro mpoduis. —
M., 2018

4.ba6koB A.B., bapanosa T.U., [Tonkos B.A. Xumus. Yuebuuk — M., 2014.

5.I'abpuensn O.C., Xumus 10 knacc. ba3zossrii ypoBens. M.: Ilpoda, 2017.

6.I'abpuensu O.C., Xumus 11 knacc. bazobii ypoenb. M.: IIpoda, 2017.

7. Xumust 10 xnacc: YaeOHuK miist 00111e00pa3oBaTebHBIX YUpekKICHU/
O.C.I'abpuensu, ®.H.Mackaes, C.}O.ITonomapes.- M.: JIpoda. 2002

8. N'abpuensn O.C., JIsicopa I'.I'. XuMust: kHura 1715 ipenogaBartess: yued.-MeTo 1.
nocooue. —

M., 2012.

9. I'abpuensa O.C. Hacronpnaas kaura yuutens xumun: 10 xiace / O.C. 'aGpuenss,
N.I". OctpoymoB — M., 2004.

10. I'abpuensa O.C. HactonbHas kaura yuutens xumuu: 11 kmace: B 2 4./ O.C.
["abpuensn, I'.I'. JIbicoa, A.I'. BBenenckas — M., 2004.

HNuTepHeT-pecypesbl:

https://new.znanium.com

catalog.iot.ru — karajor o0pa3oBaTeNbHBIX pecypcoB B cetu HTepHET www.pvg.mk.ru
(omummnuazna «Iloxopu BopoObeBbI TOpHI»).

www.hemi.wallst.ru (O6pa3oBaTenbHbBIN CAUT I MTKOTBHUKOB « XUMUSD» ).

www.alhimikov.net (OGpa3oBaTenbHBIN CANT JJIs MIKOJIBHUKOB).

www.chem.msu.su (21ekTpoHHast OMOINOTEKA MO XUMHH ).

www.enauki.ru (MHTEepHET-u3aHue 11 yunreneil « EcrecTBeHHbIe HAYKI»).

www. 1 september.ru (Merogudeckas razera «IlepBoe ceHTIOPsI»).

www.hvsh.ru (kypHan «XuMus B IKOJIE»).

www.hij.ru (kypHan « XUMHS U KU3HDY).

www.chemistry-chemists.com (3J€KTpOHHBIN KypHaT « XUMUKH U XHUMUSD»)
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3. KOHTPOJILUOIIEHKAPE3Y.JIbTATOBOCBOEHUSAOBIEOBPA3OBATEILHOI
OUCLUNIIUHbBI

KoHTpomb 1 oLeHka pe3ynbTaToB 00y4eHUs OCYLLIECTBNSETCA NpenogaBaTenemM B
npouecce NpoBeAeHNs NPakTUYECKNX 3aHATUIA U nNabopaTopHbIX paboT, TECTUPOBaHUS, a
Takke BbIMOMHEHMS OOy4YalLWUMUCS WHOAMBMAYANbHbIX 3a4aHUN, MPOEKTOB,
nccnenoBaHuii. Pesynbtatbl 00y4eHMs onpeaenstoT, YTo obyyatolmecs AOMKHbI 3HaTb,

NOHMMaTb N 4EMOHCTPUPOBATL MO 3aBEPLUEHUN U3YYEHUS OUCLUUNIIUHDI.

Ona dopMmnpoBaHus, KOHTPOMS M OLEHKN pe3ynbTaToOB OCBOEHMUS y4yebHou
ANCUMNNNHBIMCNONb3YETCACUCTEMAOLEHOYHBIXMEPONPUATUI, IPEACTaBNSALLAACO60M
KOMMMEKC Yy4YebHbIX MepOonpuATUIA, COrNacoBaHHbIX C pe3ynbTatamu obydeHus wu
cpopmynupoBaHHbIX ¢ yyeTtom ®I'OC COO (npeameTHble pesynbTaTbl N0 AUCUMMNITMHE) U

drocCcCrio.
Ne OK/MK | Moaynb/Paspen/Tema Pe3synbTaT o6yyeHusi | Tunbl OLLlEHOYHbIX MEPONPUATUN
I | OcHoBHOe copepxaHue
1 Paspgen 1. OcHOBbI dopmynupoBaTh 6a3oBble
CTPOEeHUs BelecTBa NOHATUA U 3aKOHBIXUMUMU
1.1 |OK 01 CTpoeHne atomoB Coctaenatb xummyeckme |1. Tect «CTpoeHne aToMoB
XMMNYECKUX SNIEMEHTOB |[(POPMYIbl COEANHEHUN B XMMUYECKUXINIEMEHTOBUNPUPOAA
I NPUPO4aXMMUYECKON  [COOTBETCTBUM CO CTEMEHBIO XMMUYECKOW CBA3UY.
CBA3U OKUCINEHNA XMMnYecknx 2. 3agaum Ha cocTaBrieHune
9NeMEeHTOB, UCXOAS U3 XMMUYECKUX OpMYn ABYXaTOMHbIX
BaneHTHOCTU M COeMHEeHWN (OKCUAO0B, CyNbdunaos,
9NEKTPOOTPULATENBHOCTU [fMOPUO0B U T.N.).
3. 3agaHunsa Ha ncnonb3oBaHue
XMMNYECKON CUMBOSINKA U
Ha3BaHW COeaUHEHWI MO
HOMeEHKaType MexayHapoaHoro
COH03a TEOPETUYECKON U
NPVKNagHON XUMUK 1
TPUBMANbHbLIX Ha3BaHU 4NN
COCTaBMEHNSA XUMUYECKNX popMy
NBYXaTOMHbIX COeANHEHWUN
(OKCWNOOB,cynbcuaos,rmapnaos
n
T.N.) N APYrMX HEOPraHNYEeCKNX
COeAVHEHUN OTAENbHbIX KNaccoB
1.2 |OK01 Meprnoguyecknin 3akoH 1 [XapaktepusoBaTtb 1. Tect «MeTannuyeckne/
OK 02 Tabnuua O.U. XMMUYECKMNE SNTIEMEHTBI B [HEMETann4eckne CBONCTBa,
MeHaeneesa COOTBETCTBUM C UX 9ONEKTPOOTPULATENBHOCTE U
MNOMNoXeHueMm B CPOACTBOKINEKTPOHYXMMUYECKNX
nepuoanyecKon CUCTEME  [ONIEMEHTOB B COOTBETCTBUE C UX
XMMUYECKUX SNIEMEHTOB  [BNIEKTPOHHBIM CTPOEHUEM U
[.1. MeHgeneeBa

26




NONOXKEHMEM B MNepuoanveckon
cucteme XUMUYECKNXINEMEHTOB
[./1.Mengeneesa».

2. lNpakTnyeckne 3agaHna Ha
YCTaHOBIEHME CBA3M MeXay
CTPOEHNEM aTOMOB XMMUYECKNX
311EMEHTOB 1 NEPUOANYECKUM
M3MEHEHNEM CBOMCTBXMMUNYECKNX
311EMEHTOB N UX COeANHEHU B
COOTBETCTBUM C MONOXEHNEM
MNepuoandeckoncucrteme.

3. lNpakTrnka-opneHTNPOBaHHbIE
TeopeTnyeckme 3agaHnsi Ha
XapaKkTepmsauno XMMNUYECKNUX
arnemMeHToB: «MeTannuyeckue/
HemMeTannmuyeckme CBOMUCTBA,
3MIEKTPOOTPULLATENBHOCTL U
CPOOCTBOKAMNEKTPOHYXUMMUYECKNX
311EMEHTOB B COOTBETCTBUE C UX
NIEKTPOHHBIM CTPOEHMEM U
NosIoXKeHMEM B Nepuoanyeckomn
cucTeMe XMMUYEeCKNX anemMeHToB
[.11.Mengeneesa»

2 XapakTepusoBaTtb TUNbI KoHTponbHasipaboTa
Pazpgen 2. Xumnyeckme XMMMUYECKUX peakLun «CTpoeHue BewecTBa U
peakuuun XMMUYEeCKMepeakuum»

2.1 [OK01 TUNbl XMMUYECKNX CocTaBnsTb peakuum 1. 3agayum Ha cocTaBneHue
OK 04 peakuun COeVHEHWS, PasNOXeHus, |ypaBHEHUN peakuui:

obMmeHa, 3ameLleHns,
OKUCTTUTENbHO-
BOCCTaHOBUTESbHbIE
peakumm

- coefNHeHUs,3aMeLLIeHNs,
pasnoXeHusi,00MeHa;

- OKUCIUTENbHO-
BOCCTaHOBMWTESbHbIX peakuuic
1CMoSib30BaHMEM MeToda
3NeKTpoHHorobanaHca.
2.3agaunHapacyeTMacchl
BellecTBa Unnobbema

rasoB No U3BECTHOMY KONMYECTBY
BelecTBa, Macce unn obbemy
O[HOrO N3 y4acCTBYHOLUUX B
peakLMmn BELLLECTB; pacyETbI
maccel (06béma, konuyecTtsa
BeLlecTBa) NPOoAyKTOB peakLmu,
ecrnv ogHO U3 BELLLECTB UMeeT
npumecu
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2.2

OK 01
OK 04

OnekTponuTuyeckas
nuccoumaums U MOHHbIN
oOMeEH

CocTaBnsTb ypaBHEHUS
XMMUYECKMX peakuum
MOHHOro obmeHa ¢
y4acTMeM HEOPraHNYeCKUX
BELLlECTB

1. 3apgaHua Ha cocTaBneHve
MOMEKYMAPHBIX Y MOHHBIX peakLmnii C
y4acTmem KUCnoT, OCHOBaHWUA K
conew, yCTaHOBMNEHNe U3MEHEHUS
KMcnoTHocTUCpeb!

2. JlabopaTtopHas paboTta"Tunbl
XMMUYECKUX peakumin”

OK 01
OK 04

Pazpen3.CtpoeHuen
cBOMCTBa
HeopraHu4Yeckux
BellecTB

WccnepoBaTtb CTpoeHue n
CBOMCTBA HEOPraHU4YeCcKux
BeLlecTB

KoHTponbHas paboTa
«CBOMCTBa HEOPraHU4YeCKUX
BellecTB»

3.1

OKO1
OK 02

Knaccudukaums,
HOMEHKNaTypa u
CTpOEeHue
HeopraHN4ecknx
BELLECTB

KnaccudgumumposaTtb
HeopraHnyeckue BellecTsa
B COOTBETCTBUM C UX
CTPOEHUeMm

1. Tect «HomeHknatypa u
Ha3BaHWe HeopraHUYecknx
BELLEeCTBUCXOAANIUXXMMUNYECKON
dopmyIibl NN cocTaBrneHve
XMMUYecKkon popMyrnbl Ucxoasa ns
Ha3BaHW4 BeLlecTBa No
MeXAYyHapOAHOW UNn TpUBUAnbLHON
HOMEHKnaType».

2. 3agaun Ha
pac4yeTMaccoBOMAONMN

(Maccbl) XMMU4eckoro

anemMeHTa (CoeanHeHuns ) B
Morekyne(cmech).

3. MNMpakTnyeckue 3agaHus no
Knaccudgvkaumnm, HoOMeHKnaTypem
XUMNYECKUM (popMyriam
HeopraHn4eckux BeLLecTB
PasriMYHbIXKIAacCoB.

4. MNpakTuyeckne 3agaHns Ha
onpegeneHne XMMmM4eckomn
aKTUBHOCTU BeLLLECTB B
3aBMCMMOCTU BUAA XMMUYECKOW
CBA3UUTMNAKPUCTaNINYECKon
peLleTkm

3.2

OKO1
OKo2

DU3NKO-XUMUYeckmne
CBOWCTBa
HeopraHN4ecKnx
BeLlecTB

YcTaHaBnnBaTb
3aBUCUMOCTb OU3UKO-
XUMWYECKUX CBONCTB
HeopraHN4YeCcKNxX BELLECTB
OT CTPOEHNS aTOMOB U1
MOMEKyn, a Takke Tuna
KpMCTannuMyeckon peLleTku

1. Tect «OCOBEHHOCTUXMMUYECKMX
CBOWNCTB OKCUAOB, KUCNOT,
OCHOBaHUN, aMPOTEPHbIX
rMMOPOKCUAOB N CONnen».

2. 3apaHusa Ha cocTaBrieHue
ypaBHEHUAXNMUYECKNXPEAKLMIAC
yyacTmem NpoCTbIX UCTTOXKHbIX
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HeopraHM4yeckux BeLLeCTB:
OKCMOB MeTarnsoB, HEeMeTarnnos U
aMmdoTEPHbIX 9NEMEHTOB;
HeopraHU4ecKnx KNCror,
OCHOBaHU N aMOTEPHbIX
rMMOPOKCUAOB, HEOPraHNYECKNX
cosien, xapakTepusyrLmx nx
CBOWCTBa 1 cnocobbl Nony4YeHus.
3. MNpakTrKa-opueHTUpoBaHHbIe
TeopeTnyeckne 3afaHus Ha
CBOWCTBA M Nosly4yeHune
HeopraHM4yeckux BeLLecTB

3.3 | OKO1 NoeHTudrkaums Wccneposatb 1. MNMpakTnka-opMeHTMPOBaAHHbIE
OKo02 HeopraHM4Yeckux Ka4yeCTBEHHbIE peakuun |3agaHusi No COCTaBMEHUIO
OK04 BELLECTB HeopraHM4YecKknx BELLECTB | XUMUYECKUX peakumi C ydacTuem
HeopraHN4YeCcKNx BELLECTB,
ncnonb3yemblx O nx
naeHTudukaumn.
2.JlabopaTtopHas pabora:
"YoeHTnmnkaumsa HeopraHMyeckmx
BeLwecTB"
4 Pasgen 4. CtpoeHue u | UccnepgoBatb cTpoeHue U | KoHTponbHasa paboTa
CBOMCTBa OpraHW4YeckuMx | CBOMCTBA opraHmyeckux |«CTpoeHue n cBONCTBa
BeLlecTB BeLlecTB OpraHv4YecKux BeLecTB»
4.1 | OKO1 Knaccudpumkaums, KnaccuduumposaTb 1. 3afaHvsi Ha cocTaBneHue
CTPOEHME 1 OpraHn4yeckue BeELLECTBA B | HA3BaHMI OpraHMyecknx
HOMeEHKnaTypa COOTBETCTBUM C UX COEeVHEHUIN NO TPUBMANBHOW UMK

OpraHn4ecKkunx seLlecTs

CTPOEHVEM

MeXayHapOAHON CUCTEMATNYECKOW
HOMeHKnaType.

2. 3apaHua Ha cocTaBrieHune
MOMHbIX N COKPALLEHHbIX
CTPYKTYPHbIX popmMyn
OpraHN4ecKnx BeLeCTBOTAEMbHbIX
Knaccos.

3. 3agauu Ha onpegeneHve
npoctenwen qopmynsl
OpraHM4eckon MOneKynbl,ucxoas
13 aneMeHTHoro coctasa(B%)
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Ne OK/MK | Moaynb/Pa3pen/Tema Pe3synbTtaT 06yyeHus | Tunbl OLLEHOYHbIX MEPONPUATUN
4.2 | OKO1 CsowicTtBa opraHmMyeckunx |YctaHaBnmBatb 1. 3apaHua Ha cocTaBneHue
OKo2 COeUHEeHUN 3aBUCUMOCTb OU3UKO- ypaBHEHUNXNMUYECKMXPEeaKLMIC
OKO04 XUMUYECKNX CBONCTB yyacTuem opraHMyeckux BeLLecTs
OpraHMYecKkux BELLECTB OT |HA OCHOBaHWUWM NX COCTaBa 1
CTPOEHNS MONEKyN CTPOEHUS.
2. 3agaHusa Ha cocTaBreHne
YpaBHEHUI XUMUYECKUX pPeaKLni,
UNITIOCTPUPYHOLLNX XMMUYECKNE
CBOWCTBA C y4€TOM MEexaHU3MOB
NpoTeKaHWs OaHHbIX peakuun n
reHeTUYEeCKON CBSA3N OpraHN4ecKmx
BELLECTB pa3HbIXKNaccoB.
3. PacyeTtHble 3apgayn no
ypaBHEHMSAM peakuuii cy4acTmem
OpraHMYeCcKnxXBeLLecTB.
4. JlabopartopHas paboTa
"MpeBpaLleHnaopraHnyecKmx
BeLLeCTB npuHarpesaHun”
4.3 | OKO1 WaoeHTudukauns Wcecneposatb 1. MNMpaKkTUKO-OpMEHTMPOBAHHbIE
OK02 OpraHUYecKmx BELLEeCTB, |KayeCTBEHHbIE peakunun |3agaHus Mo COCTaBEHUIO
OKO04 UX 3Ha4YeHue n OpraHUYeCcKUX COEANHEHNN | XMMUYECKMX peakuuin ¢ y4acTuem
npuMeHeHve B B6bITOBOW | OTAENbHbIX KNaccoB OpraHM4yeckux BeLLecTs, B T.4.
1 NpOV3BOACTBEHHON ncnonb3yemblx Ans nux
AeATENbHOCTM YenoBeka noeHTudmrkauum B 61Ty 1
NPOMbILLIIEHHOCTMW.
2.JlTabopaTtopHas paboTa:
"ioeHTudmnkaumnsa opraHmyeckmx
coeVHEeHWN oTaeNbHbIX KnaccoB"
5 Paspgen 5. XapakTtepusoBaTtb
KuHeTnyeckue n BJIMSIHME Pa3NIUYHbIX
TepMoanHaMmyeckue ¢akTopoB Ha paBHOBecue
3aKOHOMEpPHOCTH M CKOPOCTb XMMUYECKUX
npoTeKaHus peakuumn
XMMUYECKUX peakumnmn
5 | OKO1 CKOpOCTb XMMUYECKUX | XapakTepu3oBaTb BnusHue | MpakTnka-opmeHTUpOBaHHbIE
OKo2

peakummn.Xmmmyeckoe
paBHoBecue

KOHLIEHTpaLum
pearvpyroLmx BeLecTB 1
TemnepaTypbl Ha CKOPOCTb
XMMUYECKMX peaKLnit
XapakTepu3oBaTb BRusiHIE
N3MEHEHUsI KOHLIEHTpaLmm
BeLLEeCTB,peakummncpeabin

TeopeTuyeckue 3afaHng Ha aHanm3
(hakTopoB, BNUAIOLLMX Ha
N3MEHEHME CKOPOCTU XMMNYECKOM
peakuuu. MNpakTuka-
OpPUEHTMPOBaHHbIE 3aaHNA Ha
npuMeHeHwve npuHuuna Jle-
LLaTtenbe gnsa HaxoxaeHus
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Ne OK/MK | Moaynb/Pa3pen/Tema Pe3synbTtaT 06yyeHus | Tunbl OLLEHOYHbIX MEPONPUATUN
TemnepaTtypbl Ha CMeLLeHVe| HanpaBneHns CMeLLeHNs
XUMNYECKOTO PaBHOBECUS | paBHOBECUSI XMMUYECKON peakLmm
1 aHanuns pakTopos, BAMSAIOLLMX Ha
CMELLEHME XMMMNYECKOTO
paBHOBeCUS
0 UccnepoBaTb UCTUHHBbIE
Pasgen 6. PacTtBopbl | pacTBOpbI C 3aAaHHbIMU
XapakTepucTukamm
6.1 8’&8; MoHsTMe o0 pacTBopax | Pasnuuyartb UCTUHHbIE 1. 3agaun HanpuroToBneHune
0K 07 pacTBopbl pacTBOpOB.
MK1.1.- 2. NpaKTuKa-opMeHTUPOBaHHbIE
KM1.5. pacyeTHble 3afaHus Ha
ANCnepcHble CUCTEMBI,
ncnonb3yemMbie B 6bITOBOM U
NPOM3BOACTBEHHOWAEATENBHOCTU
yenoseka
6.2 8';8; WccneposaHue ceBonctB | MiccnegoBaTb m3MKO- NabopaTtopHas paboTta
0K07 |PacTeopoB XUMUYECKME CBOUCTBA "MpuroTtoBneHne pactsopos”
MK1.1.- WUCTUHHBIX pacTBOPOB
KrM1.5.
11 | NMpodeccnoHanbLHO-OpUEHTUPOBAHHOE coaepXKaHue (coaepxaHue NpuKagHoOro Moayns)
7 Paspen 7. OueHuBaTb nocneacTeus | 3awmrakenca(cyyeTombyayuen
Xumus B ObITY U ObiTOBOM M npod)eccMoHanbLHoOM
NpPoOu3BOACTBEHHOMN NpPou3BOACTBEHHOMN AeATeNbHOCTN)

AeATeNIbHOCTU YelloBeKa

heATenbHOCTU YenoBeka C
No3uLM 3KONOrn4yecKkomn
6e3onacHocTU

OKO1
OK02
OKO04

OKO07

MK1.1.-
KM1.5.

Xnmus B 6bITY U
NpoV3BOACTBEHHON
AEeATENbHOCTM YenoBeka

OueHnBaTb NocneacTems
ObiTOBOW U
NpPON3BOACTBEHHOW
[eaTenbHOCTUN YenoBeka ¢
No3nL M SKONOrM4YecKomn
©e3onacHocTH

Keric (c yueTom Gyayuien
npodgeccmoHarnsHomn
AesATenbHOCTH)

B0o3MOXHble TEMbI KENCOB:

1. MNoTenneHne knumatau
BbICBOOOXAEHNE ra30BbIX
rmgpaToBcogHaoKeaHa.

2. byoywmemaTtepuansignsiasma-,
MaLluHa- nnpnbopocTpoeHust.
3. HoeblemaTepuanbians
CONHeuHbIxbaTapei.

4. JlekapcTBa Ha ocHOBe
pacTuTenbHbIXNpenapaToB
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