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Paboyas nporpamma OB[l. 07 Xumua paspaboTtaHa Ha OCHOBE NPUMEPHOWN
paboyen nporpammbl obLieobpasoBaTesibHON y4ebHOM AUCUMNVHBL «XUMUSA», OAnS
npodeccnoHanbHbix obpasoBaTenbHbIX OpraHM3aunni, yTBEPXOEHHOW Ha 3acegaHum
CoBeTa NO OUEHKe codepXaHNA W KadecTBa MpUMepHbIX paboynx nporpamm
obLeobpasoBaTenbHOro LMKna cpeaHero NnpogeccmoHanbHoro obpasoBaHus NPOTOKON
Ne6/2025 ot «18» anpena 2025r., ¢ yyetom PenepanbHOro rocygapCTBEHHOIO
obpasoBaTenpHOro CraHgapTa cpefHero npodeccuoHanbHoro obpasoBaHus Mo
npodeccun 35.01.27 Mactep cenbCKOXO3ANCTBEHHOrO NPOU3BOACTBA, YTBEPXOAEHHOIro
Mpukaszom MuHobpHaykn Poccun ot «24» masa 2022 roga Ne355 (peq. ot 03.07.2024).
PernctpaunoHHbin Homep 68984.

PaspaboTtuuk: Yconbuesa Jltogmuna BnagummpoBHa, npenogaBaTenb NepBown
KBannguKaunoHHON KaTeropum rocygapCTBEHHOro aBTOHOMHOrO MnpodeccnoHanbLHOro
obpasoBaTtenbHOro ydpexaeHus TroMeHCKoN obnactu «["OnbILWMaHOBCKNI
arponefarorm4yecknin Konnemx».



AHHOTauMA nporpaMmmMmbl y4eOHOM AUCUUNIIUHDI

OBO.07 Xumus

Pasgen: O6weobpa3oBaTenbHbIW LUK, 0a30Bble AUCLUNIINHbI

1. HopmaTtuBHasa 6a3a n YMK.

Pabouas nporpamma OB[.07 Xumua paspaboTtaHa Ha OCHOBE NPUMEPHOM
paboyen nporpammbl obuieobpasoBaTenibHONM y4ebHOM AMCUMNIMHBE «XUMUSa», Ons
npodeccnoHanbHbix 0bpasoBaTerbHbIX OpraHM3auni, yTBEPXOEHHOW Ha 3acegaHum
CoBeTa NO OUEHKE COAEpPXaHUA W KadecTBa MpPUMMEpPHbIX paboynx nporpamm
obLeobpasoBaTenbHOro Luka cpegHero npodeccnoHanbHOro 06pasoBaHnsa NPOTOKOS
Ne6/2025 ot «18» anpena 2025r.,, ¢ yyeTtom PenepanbHOro rocygapCTBEHHOIO
obpasoBaTenbHOro CcraHgapTa cpegHero npodeccuoHanbHoro obpasoBaHus Mo
npodgeccun 35.01.27 Mactep CenbCKOXO3ANCTBEHHOIO NPOU3BOACTBA, YTBEPXAEHHOIO
Mpukazom MuHobpHaykn Poccum ot «24» maa 2022 roga Ne355 (peq. ot 03.07.2024).
PernctpaunoHHbin Homep 68984.

2. Lenb n 3agayn y4ue6HOM AUCLUNIIUHDI.

Co,u,ep>|<aHme nporpaMmmbl « XMMUSI» HanpasfeHO Ha AOCTUXEHNE cnenyrou.l,eﬂ uenu:

dopmupoBaHME y CTYAEHTOB XMMUYECKOW COCTaBMSOLLEN ECTECTBEHHO-HAY4YHOWN
KapTUHbI MMpa Kak OCHOBbI MPUHATUS peLUeHUI B XXU3HEHHbIX 1 MPOU3BOACTBEHHbIX
CUTyaumsix, OTBETCTBEHHOIO NOBEAEHNSA B NPUPOSHOM cpefe.

3agaun guCcuUUnIvHLI:

1) ccbopmupoBaTb NOHUMAHNE 3aKOHOMEPHOCTEN NPOTEKAHUS XMMUYECKMX NPOLECCOB
N ABMIEHUIN B OKpYy>KatoLlen cpefe, LLesIOCTHOM Hay4YHOW KapTUHbI MUpa, B3aMMOCBA3N U
B3aMMO3aBUCUMOCTWN €CTECTBEHHbIX HaYK,;

2) pa3BUTb YMEHMS MPOBOAUTL PacyeThbl MO XMMUYECKMM (DOPMYSaM U YpaBHEHMAM
XMMUYECKUX peakuuii, NNaHNpoBaTh U MHTEPNPEeTUPOBaTbL pe3yrnbTaTbl XMMUYECKMX
3KCNEPUMEHTOB,

3) cdhopmmupoBaTb HaBbIKM NPOBEAEHUS XMMUYECKNX SKCNEPUMEHTANbHbIX
nccrnenoBaHu ¢ cobnoaeHnem npaesun 6esonacHoro obpalleHns ¢ BewecTsamm u
nabopaTtopHbiM 060pyaoBaHMEM;

4) pa3BuUTb YMEHUA aHaNMM3npoBaTb, OLUEeHUBaATb, NPOBEPATbL Ha AOCTOBEPHOCTb U
O606Ll_l,aTb MHCbOpMaLI,M}O XNMNYECKOro Xapakrtepa n3 pas3finyHbiX NICTOYHUKOB,

5) Cd)OpMI/IpOBaTb YMEHUA NporHo3mpoBaTtb nocrneacrtemnd CBOEN OeATENbHOCTU U
XUMNYECKNX NpUpoaHbIX, ObITOBbIX U NpPon3BOACTBEHHbLIX MPOLECCOB,

6) cdhopmupoBaTb NOHUMaHME 3HAYMMOCTU OOCTMXKEHUN XMMUYECKON HayKn n
TEXHONOIMM ANg pa3BuUTUSa coumnanbHOW U NPON3BOACTBEHHON cdep.



3.

OcCHOBHbIe pasgenbl AUCUUMIINHBI U KOJNTM4YeCTBO 4YacoB HAa Udy4veHume
ANCUUNTIUHDBI.

Ne

OcHOBHbIe pa3fernbl NporpamMmmbli

y4eOHOM AUCLMUNIIUHDI

KonunyectBO 4yacoB
Ha usy4yeHue

1. | Pasgen 1. TeopeTnyeckme OCHOBbI XMMUK 22

2. | Pasgen 2. HeopraHunyeckast Xumusi 10

3. | Pasgen 3. TeopeTuyeckne 0CHOBbI OpraHNYeckom 4
XUMUK

4. | Pasgen 4. Yrnesogopoabl 10

5. | Pasgen 5. Kucnopogocoaepxalume opraHnyeckme 12
coeNHeHns

6. | Pasgen 6. AsoTcoaepallne opraHmyeckmne 4
coeanHeHuns

7. | Pasgen 7. BblICOKOMOMNEKYNsApHbIE COEAUHEHMS 4

8. | Pasgen 8. Xvmusa B GbITY 1 NpON3BOACTBEHHOM 6
AeAaTenbHOCTU YenoBeka

9. | MNpomexyToyHasa aTTecTaumna 4

4. MNepnoaNYHOCTb U (hOPMbI TEKYLLEro KOHTPOSSl, NPOMEXYTOYHOMU aTTecTauuun
U UTOroBOM aTTecTauum.

MpomexyTodHaa attectauus no gucumnnuHe OBO.07 Xumna nposoantcs B

dopMe KOHTPOSIbHON paboTbl B NEPBOM ceMecTpe 1 aAnddepeHLMpoBaHHOIo 3a4eTa BO
BTOPOM CeMecCTpe.




COOEPXAHUE

1.NMOACHNTEJNIbHAA SAMNMNCKA

2.0BLLAA XAPAKTEPUCTUKA YYEBHOW ONCLMMIINHDI

3.MECTO YYEBHOW ANCLUMMANHBI B YYMEEHOM MINAHE

4. PE3YNbTATbl OCBOEHUSA YYEBHOW ONCUMNNNHDI
5.COOEP>XAHVE YYEBHOW ONCLMNNNHDI

6. TEMATUYECKOE NMI1AHMPOBAHWNE

7. XAPAKTEPVICTMKA OCHOBHBbIX BUOOB YYEEHOW OEATENIBHOCTU
OBYYAIOLWMXCA

8.YHEBHO-METOANYECKOE N MATEPUNAITBHO-TEXHUYECKOE
OBECMEYEHWE MPOrPAMMbI YYEEHOW OUCLUMINNHBI «XMMAA»
9.KOHTPOIJ1b U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLUEOBPA30OBATENBHON ANCUMMIINHDI

10.PEKOMEHOYEMAA JINTEPATYPA

CTP.

34

34

39



1.NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma obuieobpasoBaTtenbHon yyebHonm aucumnamibel OBL.07 Xumwna
npeAHasHayeHa [Ons M3YYeHUS OCHOBHbIX BOMPOCOB XMMUM B NPO¢eCCUOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmx obpasoBaTenbHyl0 nporpammy
cpegHero obuwero obpasoBaHus B npefenax OCBOEHMSI OCHOBHOM obGpasoBaTenbHOM
nporpammbl (OOI) CIMNO Ha 6a3e ocHoBHOro obuwiero obpasoBaHMs NpU NOLrOTOBKE
KBanmM@uuMpoBaHHbIX paboymx, Cryxalimx n cneunannuctoB cpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboaHun PIrOC cpeaHero obuiero
obpasoBaHus, npeabsBNAeMbIX K CTPYKTYpe, COAEepXXaHUio U pesyrnbTaTaM OCBOEHUS
y4yebHOM AnCUMNAnHBI XMMUS, 1 B COOTBETCTBUM C PekomeHaaumsmmn no opraHmsaumm
nonyyeHusi cpegHero obuiero obpasoBaHnsa B npegeniax 0CBOeHUs obpasoBaTesfbHbIX
nporpaMm cpegHero npodeccuoHanbHoro obpasoBaHus Ha 6ase OCHOBHOro obuiero
obpasoBaHus C  y4yeToM TpeboBaHui deneparnbHbIX rocyapCTBEHHbIX
obGpasoBaTenbHbIX CTaHAApTOB M nofiydyaeMon npodpeccum wunu  cneuunanbHOCTU
cpeaHero npodeccuoHanbLHoOro obpasoBaHus (nMcbmo HenaptameHTa
rocyaapCTBEHHOM MONMUTUMKM B cdepe noarotoBkn paboumx kagpos w  [AMNO
MwuHo6pHaykn Poccum ot 17 mapta 2015 r. Ne 06-259).

Paboyass nporpamma y4ebHOM AMCUMNAUHBI XnMmua paspaboTaHa NpUMeEpHON
nporpaMmbl y4yebHom ANCLMNITUHBI «XUMUSA», NHcTnTyTa pasBuTUSA
npodeccnonansHoro obpasoBanua POy LAMNO WPMO. [lNpotokon Ne6/2025 ot
18.04.2025r.

Paboyass nporpamma y4yeBGHOM AUCUUNAUHBI  «XUMUA» SBNSIETCA  YacCTbto
OCHOBHOW obpasoBaTenbHoM nporpammbl B cootBetctBum ¢ OrOC CIr1O 35.01.27
MacTep cenbCKoX03sMCTBEHHOrO NPOM3BOACTBA.

CopepxaHne nporpaMmmbl  00LieobpasoBaTenibHON  AUCUMMNANHBL  «XUMUSAY
HanpaBneHo Ha AOCTUXKEHUE CMEAYOLMNX Lenen.

dopMMpoBaHMEe CUCTEMbl  XUMWYECKUX  3HAHUAN  KaK  BaXKHeWLUen
COCTaBnAOWEN eCTEeCTBEHHO-HAay4YHOW KapTWHbl MUpa, B OCHOBE KOTOPOM nexar
KrnoYeBble MNOHATUSA, PyHOAMEHTarnbHble 3aKOHbl U TEOPUN XMUMUK, OCBOEHUE NA3blka
HayKw, yCBO€EHME n NOHMMaHue CYLLIHOCTH OOCTYMHbIX 0606LweHnn
MUPOBO33PEHYECKOrO XapakTepa, O3HaKkoMfeHue C WCTopuen wux passButna u
CTaHOBIEHUS;

) dopMMpoBaHNe W pasBUTUE NPeacTaBfeHUn O HayudHblX MeTodax
NO3HaHMSA BELECTB N XMMUYECKUX peakuun, HeobxoauMblx Ans NpruobpeTeHnss yMeHuin
OPUEHTUPOBaTbLCA B MUPE BELWEeCTB U XUMWUYECKUX SHABMEHUA, WUMEKLWnX MecTo
B Npupoae, B NPakTU4eCKon 1 NOBCELHEBHOWN XXN3HU;

) pasBuUTUE YMEHU N CNOCOBOB AeATENBHOCTU, CBA3aHHbLIX C HabngeHnem
N OOBACHEHMEM XMMWYECKOrO JKCnepumeHTa, cobntogeHnem npasun 6e3onacHoro
obpalleHuns ¢ BeLecTBaMu.

3apgayum ANCUMNIINHDI:

1) cpopmmpoBaTb MOHMMaHUE 3aKOHOMEPHOCTEN MPOTEeKaHUs XUMWUYECKUX
NPOLIECCOB U ABMEHUI B OKpYXXaloLLen cpefe, a Takke UX CBA3b C LeSIOCTHOM
Hay4YHOW KapTUHOW MUpa 1 OpYrMMn eCTeCTBEHHbIMU HayKamu;

2) pasBUTb YMEHUSI COCTaBNATb POPMYSibl HEOPraHUYECKUX U OpraHUYeCcKnX
BELLECTB, YPaBHEHUS XMMUYECKUX peakumn, 00bACHATb X CMbICI, UHTEPNPeTMpoBaTb
pe3ynbTaTbl XUMUYECKUX IKCNEPUMEHTOB,

3) cchopMMpoBaTb  HaBblKM  MPOBEAEHMSI  MPOCTEMWINX  XMMWUYECKMX
9KCNepMMeHTarnbHbIX UCCreaoBaHun ¢ cobnogeHmem npasun 6esonacHoro obpaleHus
C BellecTBamu 1 nabopatopHbiM 060pyAOBaHMEM;



4) pasBUTb  YMEHUs  HaxoauTb, aHanuM3npoBaTb U  UCNOMb30OBaTb
NMHOPMaLMIO XMMUYECKOro XapakTtepa n3 pasfinyHbiX UHPOPMALMOHHBIX MCTOYHUKOB,
BKIoYasa y4ebHyto nuTepaTypy, HayvHble NyGnmkaumMm n MHTEPHET-PECYpPCh;

5) cpopmupoBatb  YMEHUS nporHo3npoBaTb  MOCNEeACTBUA  CBOEW
AEATENbHOCTU N XMMUYECKMNX NPUPOAHBIX, BbITOBLIX M MPOM3BOACTBEHHbIX NPOLECCOB,
YyUMTbIBast BO3MOXHbIE 9KOJTOrMYeCcKne N counarbHble BO30eNCTBUS;

6) chopmmpoBaTbh NOHUMaHWE 3HAYUMMOCTU OOCTUXKEHUN XMMUYECKOW HayKu
N TEXHOSMOMMN ONA pas3BUTUSA coumaribHOM U MNPOU3BOACTBEHHOW cep C yMEHMeM
NPUBOAUTL NPUMEPBI UX NPUMEHEHNSA B PasfnUYHbIX chepax XXU3HN.

2.06LLAA XAPAKTEPUCTUKA YYEBHOWU OUCLIUIMIJIUHBI

B nporpammy BKNOYEHO copepXaHuve, HanpaBreHHoe Ha  PopMUMpOBaHWE Y
CTYOEHTOB KOMMNETEHUWU, HeobXoaUMbIX ONsi Ka4YeCTBEHHOro OCBOEHMS npodeccun
09.01.04 Hanaguuk annapaTHbIX U NPOrpamMMHbIX CPeacTB UHGOKOMMYHUKALMOHHbIX
CUCTEM C nony4vyeHmeM cpegHero obuiero obpasoBaHus.

XvMnga — 3TO Hayka O BellecTBax, UX COCTaBe U CTPOEHWW, O UX CBOMCTBaX U
NpeBpaLleHNsax, O 3HAYEHUN XUMUYECKMX BELLECTB, MaTepuanoB W MpOLECCOB B
NpaKkTU4YEeCKON AeATeNbHOCTM YeroBeka.

CopgepxaHune  obuieobpasoBaTenbHOM  y4eBOHOM  AUCUMNAMHBL  «XUMUSAY
HanpaBIieHO Ha YCBOEHWe CTyAeHTaMW OCHOBHbIX MOHATUNA, 3aKOHOB U TEOPUA XUMWUU;
Ha OBnageHve yMeHuAMU Habngatb XMMUYecKue ABMEHUsl, NPOBOAUTb XUMUYECKUIA
9KCMEPUMEHT, NPOU3BOAUTL Pacyé€Tbl Ha OCHOBE XUMMUYECKUX (OPMYyS BELeCTB U
YPaBHEHUN XMMUYECKUX peakLni.

B npouecce wu3ydyeHus xumumn y CTyOEHTOB pa3BUBAKOTCHA MO3HaBaTelbHblE
WHTEpeCbl W WHTEenneKTyanbHble CNOCOOHOCTWU, MNOTPEBGHOCTM B CaMOCTOATENbHOM
npuobpeTeHns 3HaHWA MO XMMWUW B COOTBETCTBUW C BO3HUKAKOLWMMWU XU3HEHHLIMU
npobnemamu, BOCNUTbIBAaeTCs ©OepexHoe OTHOWEHUA K npupoge, MOHMMaHue
300pOBOro obpasa Xu3HuU, HeobxoOMMOCTU npefynpexaeHus ABreHUr, HaHOCALLMX
Bpe4 340pOBbI0 U OKpyxawuwen cpege. OHM ocBavBalOT NpUEMbl FPaMOTHOrO,
6es3onacHoOro UCnorb3oBaHUS XMMUYECKMX BeLeCTB U MaTtepuarnoB, MPUMEHSEMbIX B
ObITY, B CENTbCKOM XO35MCTBE U Ha NPOU3BOACTBE.

Mpn  CTpyKTypupoBaHun  copepxaHus  obuieobpasoBaTenbHon  ydebHom
ANCLUMNIMHBL ANa npodeccroHanbHbiX 06pa3oBaTeribHbIX OpraHn3auun, peanmayoLmnx
obpasoBaTtenbHy NporpamMmmy cpegHero obuero obpasoBaHus B rnpegenax 0CBOEHUN
OOl CIO Ha 6ase ocHoBHOro obuiero obpa3oBaHUsA, yynTbiBanacb OObEKTMBHas
peanbHOCTb — Hebonbwon o6beM YacoB, OTNYLEHHbIX Ha W3YyYeHMEe XUMUK, WU
CTPEMIMIEHNE MaKCMMarbHO COOTBETCTBOBATb WAEsAM pas3BMBalOLLEro obyyeHus.
[MoaTomy TeopeTuyeckMe BOMPOCHI MakCMManbHO CMeLleHbl K Havany wusyyeHus
ANCLMNIMHBI, C TeM, YTobbl nocneayowmn pakTmdecknin matepman paccmaTtpusarncs
Ha OCHOBE MU3YYEHHbIX TEOPUN.

N3yyeHne xummmm B npodeccunoHanbHbix obpasoBaTeribHbIX OpraHn3aumsix,
peanusyrlowmnx obpasoBaTenbHylo nporpammy cpegHero obuiero obpasoBaHus B
npeaenax ocsoeHms OOl CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHus, UMeET CBOU
0COBEHHOCTM B 3aBMCMMOCTM OT npoduns npodpeccrmoHanbHoro obpasoBaHus. 37O
Bblpa)kaeTcs 4epe3 copepxaHue oOydeHusi, KONMUYECTBO 4YacoB, BblAeNsieMbiX Ha
n3yyeHne OTAENbHbIX TeM MNporpammbl, rNyOMHY WX OCBOEHUs CTyaeHTamu, depes
00bEM M XapakTep NPaKTUYECKUX 3aHATUN, BMAObl BHEAyAUTOPHOW CaMOCTOSTENbHOM
paboTbl CTYyOEHTOB.

B npouecce wu3yyeHMs XumMumm TeopeTUHecKkMe CBeOeHUs  OOMOSHATCA
AeMOHcTpaumamm, nabopaTopHbiMM  OMblITaMM M MPAKTUYECKUMWU  3aHATUSIMMW.



3HaunTenbHoe MeCTO OTBOAUTCS XUMUYEcKOMY akcrnepumeHTy. OH  OTKpbiBaeT
BO3MOXXHOCTb OpMMpOBaTb Yy CTyAEHTOB creuuanbHble MpeaMeTHble YMEeHWs:
paboTaTb C BEWEeCTBaMU, BbINOMHATb NPOCTbIE XMMUYECKME OMbIThI, Y4UT BGesonacHoMy
N 3KONOTMYECKN rPaMOTHOMY ObpalLeHMto C BelecTBaMu, MaTepuanamMm u npoleccamm
B ObITY M Ha NPOM3BOACTBE.

3.MECTO YYEBHOM AUCLMNNUHbI B YYEBEHOM MNAHE

O6weobpasoBaTenbHas AUCUMNNHA « XMMUS» ABASETCA 00s13aTenbHON YacTbio
obweobpasoBaTenbHOro uukna obpasoBaTenbHOW NporpammMmbl B COOTBETCTBUMM C
®roC CIM10 no npodeccumn 35.01.27 MacTtep CenbCKOX03ANCTBEHHOIO NPOM3BOACTBA.

TpyaOEeMKOCTb AUCUMMAMHBI  «XUMUS» COCTaBNseT 72 4aca, BKNOYaKoLWMMI
NPaKTUKO-OPUEHTUPOBAHHOE cogepxaHue, ycunusatollee NPOOUIbHYO
COCTaBIIAOLLYIO NO KOHKPETHOW npodeccun nnm cneumansHOCTU.

MpuknagHon moaynb BKMoYaeT ABa pasgena. Pasgen 8 «Xumusa B 6bITy U
NpOn3BOACTBEHHOM AeaTeribHoCTU yenoBeka» peanusyeTcs ans BCEX
npodeccuin/cneumanbHOCTEN Ha MaTepuane KemcoB, CBsI3aHHbIX C 9KOMOrM4ecKom
6e30nacHOCTbLIO U OLEHKOW  MNOCneacTBui  ObITOBOM M NMPOU3BOACTBEHHOM
aeaTenbHocTM, no  oTpacnam  Oyaywen  npodeccnoHanbHONM — OeATenbHOCTH
oby4aroLmxca.

Tematnka pasgena 9 BapbupyeTcs no obbekty byayuwien npodeccroHanbHOm

OeATenbHOCTU CTyaeHTOB — Ouocdepa (KuBble oOpraHMambl) UM TexHocdepa
(TexHonornyeckme oOBLEKTHLI): TemaTuka «MccnegoBaHMe W XMMUYECKUMI  aHanus
06BbeKTOB BrocdepbI».

OucumnnuHa usydaetca B 1,2 cemecTpe, C y4eTOM JFOrMMKN (POpMUPOBaHUSA
npegMeTHbIX  pe3ynbTaTtoB, obwWux 1M npodeccnoHanbHbIX  KOMMNETEHLWNA,
MeXnpeaMeTHbIX CBA3en C ApyrMMmun  gucumnivHammn  obuweobpasoBaTernibHOroO 1
obLenpodeccnoHanbHOro LMKIoB y4ebHoro nnaxa.

4.PE3YNIbTATbl OCBOEHUSA YYEBHON OUCLUMMINUHBI

OcBoeHve copepxaHus ydebHOW AuvcuunnuHbl «Xumus», obecnednBaeT
OOCTWXEHWe CTyaeHTaMu criefyoLumx pe3ysibmamos:

JIUYMHOCMHBIX:

® YyBCTBO rOpAoCTU U YBaXXEHUA K UCTOPUN N OOCTUXKEHUAM OTeYeCTBEHHOM
XUMUYECKON HayKW; XUMUYECKM TrpamMoTHOe MoBedeHne B NpodyeccuoHanbHou
AeATenbHOCTM 1 B BbITy Npy obpalleHnn ¢ XMMUYECKMMUN BELLeCTBaMn, MaTepmnanamm
N npoueccamu;

® [OTOBHOCTb K MPOAOSMKEHNI0 0BpasoBaHUA M MOBbIWWEHUS KBanudukaumm B
n3bpaHHoM npodeccnoHanbHoONn OeATeNbHOCTU W OOBbEKTUBHOE OCO3HaHWe ponu
XUMUYECKUX KOMMETEHUNN B 3TOM;

® yMeHue WUCMonb3oBaTb [JOCTMXEHUS COBPEMEHHOM XUMUYECKOW Haykm W
XUMUNYECKNX TEXHOMNOMMIA NSt NOBbILWEHNS COOCTBEHHOrO MHTENMEKTYarIbHOrO pa3BUTUS
B BblOpaHHOW NpodecCcnoHanbHoON AeATENbHOCTMY;

MemanpeoOMemHbIX:

® KCMONb3oBaHME pPasfUYHbIX BUOOB MNO3HaBaTESIbHOW [OEATEeSNIbHOCTU W
OCHOBHbIX WHTEenneKkTyanbHbIX oOnepauun Ans peweHus MNoCTaBfeHHOW 3ajauyu,
NPUMEHEHME OCHOBHbLIX METOLOB MO3HaHUA [ONA  MU3YyYeHUs pasfndHbIX CTOPOH
XMMUYECKNX OOBEKTOB WM NpPOLECCOB, C KOTOPbIMW BO3HUMKAeT HeobxoauMoCTb



cTankueaTbCs B NpodheccnoHansHon ciepe;

® 1CMOMb30BaHMe pPasfuYHbIX WCTOYHMKOB AN MOSyYEHUS  XUMUYECKOW
MHopMaunn, yMEHNE OLEHUTb €€ AOCTOBEPHOCTb ANSA LOCTWXKEHUS pesynbTaToB B
npodgeccnoHansHoOn cgepe;

npedMemHbix:
® CchOpMMPOBAHHOCTbL NpeacTaBfieHNn O MeCTe XMMUU B COBPEMEHHOMN Hay4YHOW
KapTMHe Mupa; MNOHMMaHWe ponnM XUMuUM B (POPMUMPOBaHMM  Kpyrosopa W

PYHKUMOHANbHON rPaMOTHOCTM YeroBeKa AN peLleHns NpakTUYecknx 3agau;

® BrageHuWe OCHOBOMOMarakvwWmMMn XUMUYECKUMWN MOHATUSAMU, TEOPUAMM,
3aKoHamu n 3aKOHOMEPHOCTAMMU; yBEPEHHOE Nonb3oBaHNE  XUMWUYECKOM
TEPMUHOSIOIMEN N CUMBOJSTUKOW;

® BfageHMe OCHOBHbIMW MeTOA4aMW Hay4YHOro MO3HaHWS, UCMONb3yeMbIMU B
XUMUK: HabnogeHne, onucaHue, U3MepeHue, IKCNepuUMEHT; ymeHne obpabaTbiBaThb,
00BbACHATL pe3ynbTaTbl MNPOBEAEHHbLIX OMbITOB W AenaTb BbIBOAbl, FOTOBHOCTb U
CNOCOBHOCTb NPUMEHATL METOAbI MO3HAHUSA NPU PEeLUEeHUN NPaKTUYECKUX 3aaau;

® CchopMMPOBAHHOCTb YMEHUS AaBaTb KONMMYECTBEHHbIE OLIEHKM U MPOBOAUTH
pac4€Tbl N0 XMMUYECKUM oopMyfiam U YpaBHEHUAM;

® BrageHuMe npasunaMmm  TeXHUKM  6e30nacHOCTU
XUMWNYECKMX BELLECTB;

® chopMMPOBAHHOCTbL COOCTBEHHOW MNO3ULMM MO OTHOLLUEHMIO K XUMUYECKOW
NHopmaumn, Noy4aemMmon 13 pasHblX MCTOYHUKOB.

Ocoboe 3HauyeHne obuieobpasoBaTenbHaa gucCUMNMHA «XUMUA» UMEET npu
dopmmpoBaHum n passutun OK 1; OK 2; OK 4; OK 7 u [K, npeactaBneHHbiXx B
akTyanuaunpoaHHbix PIOC CIMO no npodgeccum/cneynanbHOCTH.

npu MCNnosyib3oBaHNn

Koa n HaumeHoBaHue MNMnaHnpyembie pe3ynbTaTbl OCBOEHUA AUCLUMNIIUHDI
copmMupyemMbIx

KOMMeTeHUun

O6wume OucunmnnunHapHble

OK 01. Beibupatb
Cnocobbl peLleHus

JInyHoCTHbIE pe3ynbTaTthbl
OOJMKHbI OTpaXaTb B YacTu:

OvcumnnuHapHble
pe3ynbTaTbl U AOSMKHbI

3agad TPYAOBOro BOCNUTaHUSA: oTpaxaThb:
npodeccnoHanbHoOn rOTOBHOCTb K TpyAy, NP6 01. cdhoopMMpPOBaAHHOCTb
AEeATEeNbHOCTH 0CO3HaHWe LEeHHOCTU npeAacTaBneHunin: o

NMPUMEHUTESIbHO K
pa3finyHbiM KOHTEKCTaMm

MacTepcTBa, Tpygontobue;
rOTOBHOCTb K aKTUBHOMN
AeATenlbHOCTU
TEXHONOIrMYEeCKON 1
coumarnbHOmn
HanpaBfeHHOCTH,
CMNOCOBOHOCTb MHUUUUPOBATD,
nnaHnpoBaTb U
CaMOCTOATESNbHO BbIMOMHATD
Takylo AesATeNbHOCTb;
NHTEepecC K pasnu4yHbIM
cepam npoheccroHanbHom
AeATeNbHOCTU, YMEHNE
coBepLlaTb OCO3HAHHbLIN
BbIGOp ByayLien npodeccun
N peann3oBbIBaTb
COBCTBEHHbIE XXN3HEHHbIE

XMMUYECKOW COCTaBNSAOLLEN
€CTeCTBEHHOHay4YHOM
KapTWHbI MUpa, PONn XUMuUmK B
NO3HAHUN ABNEHUI NPUPOAbI,
B (hOpMMPOBaAHMM MbILLNEHUS
N KynbTypbl IMYHOCTH, €€
PYHKUNOHANLHOM
rPamMoOTHOCTU, HeobxoaMMon
AN peleHnst NpakTUYecKnx
3a4a4 1 9KONOormM4yeckm
060CHOBAHHOIO OTHOLLEHUS K
CBOEMY 3[10POBbIO U
npupogHoun cpeae;

NP6 02. BnageHne cuctemon
XUMUYECKNX 3HAHUI, KOTopas
BKJTOYAET:
OCHOBoOMonararwLne NoHATUS




nnaHbl;
rOTOBHOCTb M CMOCOBHOCTL K
obpasoBaHuio 1
camoobpasoBaHuto Ha
NPOTSXKEHUN BCEN XKUIHM.
MeTanpeameTHble
pe3ynbTaTbl JOMKHbI
oTpaxaTb:

OBnapgeHue
YHUBepcCanbHbIMU
y4eOHbIMU
no3HaBaTesibHbIMU
OeUCTBUAMM:

a) 6asoBble nornyeckue
OeUuCTBUA:
CaMOCTOATENbHO
dopmynunpoBaTtb 1
akTyanuaupoBaTb Npobremy,
paccmaTtpuBaTh ee
BCECTOPOHHE;
yCTaHaBnMBaTb
CYLLECTBEHHbIN MPU3HaK Unn
OCHOBaHWSA ONsi CPaBHEHUS,
Knaccuukaumm n
0600LweHns;

onpeaenaTb uenu
AesaTenbHOCTN, 3aaaBaTb
napameTpbl U KpUTEPUN UX
AOCTWXKEHUS;

BbISIBMSATb 3aKOHOMEPHOCTU U
NpoTUBOpPEYNS B
paccmMaTpuBaeMbIX
SIBMEHUSNX;

BHOCUTb KOPPEKTUBbI B
AesTenbHOCTb, OLEeHMBaTb
COOTBETCTBUE pe3ynbTaToB
Luensim, oueHMBaTb PUCKM
nocneacTBuMn OeATENbHOCTY;
pa3BmMBaTb KpeaTMBHOE
MbILLUSIEHME MPU PELLEHUN
XM3HEHHbIX Npobnem.

0) 6asoBble
uccnepoBaTenbCKkue
AencTBus:

BnageTb HaBblkaMu y4ebHo-
ncecnenoBaTeNbCKON U
NPOEKTHON OEeATENTbHOCTH,
HaBblkaMn paspeLleHuns
npobnew;

BbIABNATb NPUYMHHO-
CNeACTBEHHbIE CBA3N U
aKkTyanusnpoBaTb 3agavy,

(XMMn4yecknin anemMeHT, atom,
3neKTpoHHasi obonoyka
aTtoma, s-, p-, d-9NeKTPOHHbIE
opbutanu atomMoB, UOH,
MorieKkyna, BaneHTHOCTb,
3MEKTPOOTPMLATENBHOCTD,
CTeneHb OKUCNEeHUS,
XuMmyeckasi CBs3b, MOJSb,
MOMSpHasa Macca, MOSIPHbIN
obbem, yrnepoaHbi CKener,
yHKUMOHanNbHas rpynna,
pagukan, nsomepus,
N30Mepbl, FOMOJIOrMYECKnIA
psg, roMosioruy,
yrneBoaopoabl, KUCNopoa- u
asoTcogepxaiume
coeauHeHusi, Bonormyecku
aKTUBHbIE BELLECTBA
(yrneBoapbl, Xupbl, 6enku),
MOHOMep, NonMmep,
CTPYKTYPHOE 3BEHO,
BbICOKOMOJIEKYISIPHbIE
coeauHeHus,
KpucTannuyeckas pelleTka,
TUMblI XUMUYECKUX peakuunn
(okncnuTenbHo-
BOCCTAHOBUTENbHbIE, 3K30-U
3HOOTEPMUYECKME, peakumn
MOHHOro obmeHa), pacTeop,
3NEKTPONNTHI,
HE3MNEeKTPONUTHI,
aAneKkTponuTu4eckas
auccoumauns, OKUCNUTENb,
BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKOW peakuum,
XMMUYECKOE paBHOBECUE),
Teopumn 1 3aKkoHbl (Teopust
XUMMYECKOrO CTPOEHMS
opraHudeckmx Bewtects A.M.
Bytneposa, Teopu4
ANEKTPONNTUYECKON
auccoumaumn,
nepuoaunyecknin 3akoH .M.
MenpgeneeBa, 3aKoH
COXpaHeHusi Macchbl),
3aKOHOMEPHOCTH,
CUMBOJTMYECKUI A3bIK XUMUM,
dhakTonornyeckne ceeneHust
O CBOWCTBax, COCTaBe,
nonyyeHmn n 6esonacHom
NCNONb30BaHNUMN BaXXHENLLINX
HeopraHU4Yecknx mn
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BblOBUraTb rMNoTesy ee
peLLeHns1, HaxXo4uTb
aprymMeHTbl 4ns
JoKasaTenbcTBa CBOUX
yTBEPXAEHWI, 3afaBaTb
napameTpbl U KpUTEPUU
peLleHus:;

aHanuampoBaTtb NoJlyYeHHble
B XO[€ peLLeHNs 3aaa4un
pe3ynbTaTtbl, KPUTUYECKM
oLeHMnBaTb UX
AOCTOBEPHOCTb,
NPOrHo3npoBaTb N3MEHEHNE
B HOBbIX YCINOBUSIX;

yMeTb NePeHOCUTb 3HaHWSA B
no3HaBaTeNlbHYH U
npakTu4eckyto obnactm
XU3HeOesaTenbHOCTH;

YMeTb UHTErpupoBaTb
3HaHUSA N3 pasHbIX
npeaMeTHbIX obnacTen;
BblOBUraTb HOBble UAEN,
npeanaratb OpUrMHanbHble
noaxonbl U peLLeHuns;
CTaBUTb NpoONeMbI 1 3adaun,
aonyckarolune
anbTepHaTUBHbIE PELLEHMSI.

OpraHN4ecKnx BELLECTB B
ObITY 1 NpaKTU4eCcKom
AEATENbHOCTM YENoBEKa;
NP6 03. cdhoopMnpoBaHHOCTb
YMEHWUN BbIABNATb
XapaKTepHble MPU3HaKn n
B3aMMOCBSI3b U3YYEHHbIX
NOHATUI, NPUMEHSATL
COOTBETCTBYHOLLNE NOHATUSA
NpY ONUCaHUM CTPOEHUS U
CBOWCTB HEOPraHNYeCKnX u
OpraHN4YecKMx BeLEeCTB U UX
npeBpaLleHnii; BbISBNATb
B3aMMOCBSA3b XMMNYECKMX
3HAHWUI C NOHATUSMU U
npeAcTaBneHNAMN Opyrmx
€CTEeCTBEHHOHay4YHbIX
npeameTos;

NP6 04. chopMnpoOBaHHOCTb
YMEHUN UCNonb30BaThb
HaMMEHOBaHMA XMMNYECKNX
COeVHEHNN
MeXayHapOoaHOro cow3a
TeopeTnyecKkon u
NPUKNagHOM XUMUKN 1
TpuBManbHble Ha3BaHWUS
Ba)XXHENLUNX BELLECTB
(3TKnNeH, aueTuneH,
rIMuepuH, peHon,
dopmanbgerng, ykcycHas
KucnoTa, rMUUVH, YrapHbIn
ras, yrnekucnbli ras, ammuak,
raweHas n3BecTb,
HerawleHas n3BecTb,
nMTbeBasi coga n apyrux),
COCTaBNATb POPMYJibl
HeopraHM4yecKkunx u
OpraHN4ecKux BELLeCTB,
YpaBHEHUS XUMUYECKNX
peakuunmn, o6 bACHATb UX
CMbICIT; NnoaTBEPXOATb
XapaKTepHble XuMuyeckue
CBOVCTBA BELLECTB
COOTBETCTBYHOLMMU
3KCNepMMeHTamMmn 1 3anncamm
YpaBHEHUN XUMNYECKUX
peakumn;

NP6 05. cdhopmnpoBaHHOCTb
YMEHUN yCcTaHaBnmBaTb
NPUHaANEXHOCTb N3YyYeHHbIX
HeopraHMyeckunx un
OpraHn4yeckmx BeLLECTB K
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onpeaeneHHbIM Kraccam u
rpynnam coenHeHun,
XapakTepusoBaTb UX COCTaB
N BaXXHENLLME CBOUCTBA;
onpenenaTb BUAbI
XUMUYECKNX CBS3EN
(koBaneHTHas, NOHHas,
MeTannuyeckas,
BOAOpOAHAs), TUMbI
KPUCTaNM4YEeCKNX PELLETOK
BELLECTB;
KnaccuduumpoBaTb
XUMUYECKME peaKkLnu;

NP6 07. cdhoopMnpoBaHHOCTb
YMEHU NPOBOAUTL pacyeThl
No XMMU4ecknum coopmynam u
YPaBHEHUAM XMMUYECKUX
peakumin ¢ NCrnonb3oBaHMEM
M3NYECKMX BEMNYNH,
XapakTepuayoLmnx BeLecTsa
C KONIM4YEeCTBEHHOW CTOPOHDI:
mMaccbl, obbema
(HopmanbHble ycnosus)
rasoB, Konmn4ecTea
BeLleCcTBa; UCNONb3oBaTh
CUCTEMHbIE XMMYECKNEe
3HaHWA ONsa NPUHATUA
peLleHnn B KOHKPETHbIX
XU3HEHHbIX CUTyaunsXx,
CBAI3aHHbIX C BellecTBamm n
NX NPUMEHEHNEM.

OK 02. Ncnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa Noucka,
aHanusa un
NHTepnpeTaumm
NHopMaLnn 1
NHJOPMaLNOHHbIE
TeXHoMnormm ans
BbINOSIHEHUA 3a4au
npodgeccnoHanbHOn
AeATenbHOCTH

JInyHoCTHbIE pe3ynbTaTthbl
OOJMKHbI OTpaXaTb B YacTu:
LleHHOCTU Hay4HOro

NO3HaHUA:
ChopMUPOBAHHOCTb
MUPOBO33pEHMS,
COOTBETCTBYHLLErO
COBPEMEHHOMY YPOBHIO
pa3BuUTUS HayKu n
obLecTBeHHOM NPaKTUKN,
OCHOBaHHOrO Ha Aawvanore
KynbTyp, CMocob6CTBytOLWEro

OCO3HaHWKD CBOEro MecTa B
NOSNIMKYNbTYPHOM MUPE;
COBEpLLEHCTBOBAHME
A3bIKOBOM W  YuTaTENbCKOW
KynbTypbl Kak  cpeacTsa
B3auMoOOencTBuA mMexay
nogbMU 1 NO3HAHUA MUPA;
OCO3HaHune LLlEHHOCTU
Hay4YHOWN JesTenbHOCTH,

OvcumnnuHapHble
(npeameTHbIE) pe3ynbTaThbl
W AOMKHbI OTpaXaThb:

NP6 06. BnageHue
OCHOBHbIMU MeToAaMun
Hay4HOro No3HaHWs BELLECTB
N XMMNYECKUX ABMEHUN
(HabnogeHune, nsmeperue,
3KCMEePUMEHT,
MoenvpoBaHue);

NP6 07. cdoopMnpoBaHHOCTb
YMEHUN NpOBOAUTbL pacyeThl
MO XMMUYECKUM cbopmynam u
YypaBHEHUSM XUMUYECKUX
peakumin ¢ NCrnonb3oBaHMEM
DU3NYECKMX BESNTUYMH,
XapakTepuayloLmx BeLecTsa
C KOINMYECTBEHHOW CTOPOHbI:
macchbl, obbema
(HopmanbHble ycnosus)
rasos, KOfM4eCcTBa
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FOTOBHOCTb  OCYLLECTBMATb
MPOEKTHYO 7
nccrenoBaTenbCKyto
[AenTenbHOCTb

NHONBMAOYaNbHO U B rpynne.
MeTanpeameTHble
pe3ynbTaTbl JOMKHbI
oTpaxaTb:

OBnapgeHue
YHUBepcCanbHbIMU
y4eOHbIMU
no3HaBaTesibHbIMU
OeUCTBUAMM:

B) paboTta ¢ uHcpopmauuen:
BnageTb HaBblkaMW
nonyyYyeHmss MHdopmauumn u3
MCTOYHMKOB pasHbIX TUMOB,

CaMOCTOATENBHO
OCYyLLEeCTBNATb MOUCK,
aHanus, cucrtemaTmsaumo u
NHTepnpeTawumto

NHpopmauun pasnnYHbIX
BNOOB n dopm
npeacTaBneHuns;

cosgaBaTthb TEKCTbl B
pasnu4yHbiX  (popmaTtax C
y4yeTom Ha3Ha4eHus
WHOpMaUMM 1 LeneBon
ayauTtopuu, BblOMpas
ONTUManbHYO dopmy
npencraBneHns n
BM3yanusauuu;

oueHMBaTb [JOCTOBEPHOCTD,

NermTMMHOCTb MHGOPMaLuK,
€e COOTBETCTBME MNpPaBOBbIM

n MOparibHO-3TUYECKUM
HOopMawm,;

BnageTb HaBblKamu
pacrnosHaBaHuUs W 3alUUTbI
NHdOopMaLunu,
MHOPMaLIMOHHON

6e3o0nacHOCTU NUYHOCTMU.

BELLECTBa; UCNOSb30BaTb
CUCTEMHbIE XUMNYECKNE
3HaHNA ONsa NPUHATUSA
peLeHnn B KOHKPETHbIX
XXM3HEHHbIX CUTYyaLUsX,
CBsI3aHHbIX C BELWECTBaMu U
NX NPUMEHEHUNEM;

NP6 08. cdhopmnpoBaHHOCTb
YMEHUIN NnaHnpoBaTb n
BbIMOMHATb XMMUYECKUI
9KCNEepPUMEHT (NpeBpaLLeHus
OpraHMYecKnx BELLLECTB Npu
HarpeBaHun, NonyyeHne
3TUNEHA N N3y4YeHune ero
CBOWCTB, KAQ4E€CTBEHHbIE
peakuun Ha anbaerngbl,
Kpaxmarsi, YKCYCHYIO KUCNOTY;
AeHaTypauusa 6enkoB npu
HarpeBaHuW, UBETHbIE
peakuun 6enkoB; NpoBOANTL
peakuun MoHHOro obmexa,
onpeaenaTb cpeay BOAHbIX
pacTBOPOB, KA4€CTBEHHbIE
peakumn Ha cynbgart-,
kapOoHaT- 1 XNOpPUA-aHNOHBI,
Ha KaTMOH aMMOHWUS; peLlaTb
3KCnepuMeHTanbHble 3agaydn
no temam "Metannbl" n
"HemeTtanns!") B
COOTBETCTBUW C NpaBunamm
TeXHWKM 6e3onacHoOCTM npu
obpalleHnn ¢ BeecTBamMu u
nabopaTopHbIM
obopynoBaHuewm;
NpeAacTaBnNATb pe3ynbTaTbl
XUMMYECKOro 3KCnepumeHTa
B (bopme 3anucu ypaBHeHUN
COOTBETCTBYHOLUMX peaKkumm u
hopMynNmnpoBaThb BbIBOAbI HA
OCHOBE 3TUX pPe3ynbTaToB;
NP6 09. cdhopMnpoBaHHOCTb
YMEHUSI aHann3npoBaThb
XUMUYECKYIO MHGOpMaLMIO,
nony4yaemyto n3 pasHbix
MCTOYHUKOB (CpeacTB
MaccoBOW MHpopmaumm,
ceTb VIHTEpHET 1 gpyrue).

OK 04. B3dhdekTnBHO
B3aMMOAENCTBOBaTb U
paboTaTb B KOSNEKTMBE
N KOMaHge

JInyHoCTHBbIE pe3ynbTaTthbl
OOJMKHbI OTpaXaTb B YacTu:
rpaxaaHCKOro BOCNUTaHUSA:
FOTOBHOCTb BECTU
COBMECTHYIO AESTENBHOCTb B

OvcumnnuHapHble
(npeameTHbIE) pe3ynbTaThbl
M OOJKHbI OTpaxaTb:

NP6 08. cdhopMnpoBaHHOCTb
YMEHUN NNaHnpoBaTh U
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NHTepecax rpaxaaHckoro
obLiecTBa;

yMEeHMe B3aMMoaencTBoBaThb
C coumanbHbIMU MHCTUTYTaMmn
B COOTBETCTBUN C UX
PYHKUNAMM M HAa3HAYEHNEM.
MeTanpegmeTHble
pe3ynbTaTbl JOMKHbI
oTpaxaTb:

OBnapeHue
YHUBepcanbHbIMU
KOMMYHUKaTUBHbLIMU
OeUCTBUAMM:

6) coBmecTHas
OeATEeNbHOCTDb:

noHMMaTb U NCNONb30BaTb
npenmMyLlecTBa KOMaHOHOWN M
nHaMBMAayanbHou paboTbl;
NPUHUMATbL LIENN COBMECTHOM
NEeATENbHOCTH,
OpraHm3oBbIBaTb U
KOOpAVHMPOBATL OENCTBUSA
Nno ee JOCTUXKEHWUIO:
COCTaBNATb NNaH AeNCTBUN,
pacnpegensaTb ponu ¢
y4€TOM MHEHUIN Y4aCTHUKOB
obcyxxpgaTtb pesynbTaThl
COBMECTHOW paboThl;
KOOpAWHMPOBAaTL U
BbINONHATL paboTy B
YCIOBUAX pearibHOro,
BUPTyanbHOro 1
KOMOMHMPOBAHHOIO
B3aMMOOENCTBUSA;
OCYLLECTBNATb NO3NTUBHOE
cTpaTernyeckoe nosegeHne B
pasnNUYHbIX CUTyauunsXx,
NposSBNATL TBOPYECTBO U
BoobparxeHue, bbITb
WHULUMATUBHbIM.
OBnageHue
YHUBepcanbHbIMU
perynstTuBHbIMU
OeNCTBUAMM:

r) npuHATHME cebsa n apyrux
nopen:

NPUHUMATbL MOTUBbI U
aprymMeHTbl Apyrux nogemn
npv aHanuse pe3ynbTaTos
NeATenbHOCTH;

npu3HaBaTb CBOE NpaBo U
npaBo ApYyrnx nogen Ha

BbINOSTHATH XUMUYECKNIA
3KCNepUMEHT (NpeBpaLLeHns
OpraHN4ecKMx BeLEeCcTB Npu
HarpeBaHuu, NonyyeHne
3TWUNEHA N N3y4eHune ero
CBOWCTB, KQYeCTBEHHbIe
peakumu Ha anbgerngbl,
Kpaxmarsi, YKCYCHYIO KUCNOTY;
AeHatypauunsa 6enkos npu
HarpeBaHuW, UBEeTHbIE
peakumm 6enkoB; NPOBOANTb
peakuumn noHHoro obmena,
onpenenaTb cpeny BOAHbIX
pacTBOPOB, KAYeCTBEHHbIE
peakumm Ha cynbdart-,
kapboHaT- 1 XNopPUA-aHNOHBI,
Ha KaTMOH aMMOHMWS; peLlaTb
3KCnepvMeHTanbHble 3agadu
no temam "Metannbl" n
"HemeTtanno!") B
COOTBETCTBUM C NpaBunamm
TEXHUKMN 6e30nacHoOCTM npu
obpalleHun ¢ BelecTBaMmmn u
nabopaTopHbIM
obopyaoBaHuem;
npeacTaBnNATb pesynbTaTbl
XMMUYECKOrO 3KCNepUMeEHTa
B popmMe 3anmcu ypaBHEHUN
COOTBETCTBYHLUNX peakunin n
hopMynnpoBaThb BbIBOAbI HA
OCHOBE 3TMX pe3ynbTaToB.
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ownobkum;

pa3BmBaTb CNOCOOHOCTb
NOHMMaTb MMpP C NO3MLMK
APYroro yenoseka.

OK 07. CopenctBoBaTb
COXpPaHEeHUIO
OKpyXatoLien cpeapbl,
pecypcocbepexeHuto,
NPUMEHATb 3HaHNA 06
N3MEeHeHUn KknumarTa,
NPUHLMNbI
BGepexnueoro
NpPOn3BOACTBA,

3P PEKTUBHO
JencTeoBaThb B
Ypes3Bbl4anHbIX
cuUTyaumnax

JInyHOCTHBLIE pe3ynbTaThbl

AOJTKHbI OTPaXaTb B YaCTu:

3KOJIOrM4ecKoro
BOCMUTAHUSA:
ChopMUPOBAHHOCTb
9KONOrMYEeCKON KynbTypbl,
NOHUMaHMe BNUAHUSA
coumnanbHO-9KOHOMUNYECKNX
NPOLIECCOB Ha COCTOSIHME
NPUPOAHOM N coumanbHOW
cpenbl, OCO3HaHMe
rnobanbHOro xapakrepa
3Konornyeckux npobnem;
NnnaHMpoBaHME 1
OCyLleCTBNeHne 4eNCTBUN B
OKpy>KatoLlen cpefe Ha
OCHOBE 3HaHuA Lenen
YCTONYNBOro pasBUTUSA
YyernoBe4vyecTBa;

aKTUBHOE HenpuaTue
AEeNCTBUN, NPUHOCALLNX Bpea
OKpy>atoLlen cpege;
yMEeHMe NporHo3mpoBaTtb
HebnaronpusTHbIE
3Konornyeckue nocneacTens
npegnpuHMMaeMbix
AencTeumn, npegoTepallaTb
nx;

paclumpeHue onbitTa
AEeATENbHOCTU
3KOSIorn4ecKkom
HanpaBnEeHHOCTW.
MeTanpegmeTHble
pe3ynbTaTbl JOJKHbI
oTpaxaTb:

OBnapeHue
YHUBepcanbHbIMU
y4eOHbIMMU
nosHaBaTeNbHbIMU
AeUCTBUAMM:

B) paboTta ¢ uHdopmauuen:
ncnonb3oBaTh cpeacTea
MHAPOPMALIMOHHBIX U
KOMMYHMKaLMOHHbIX
TEXHONOrMN B pPELLIEHNN
KOFHUTUBHbIX,
KOMMYHUKATUBHbIX U
OpraHM3aumMoHHbIX 3agay C

OucumnnuHapHblie
(npeameTHbIE) pe3ynbTaThbl
W AONMXHbI OTpaXaTb:

NP6 01. cdopmnpoBaHHOCTb
npeAacTaBneHuni: o
XMMUYECKOW COCTaBNSAOLLEN
€CTEeCTBEHHOHay4YHOW
KapTUHbI MUpa, POSi XMMUN B
NO3HaHUK ABNEHN NPUPOADI,
B bOPMMPOBAHUN MbILLSIEHNS
N KyNbTypbl IMYHOCTW, €€
dYHKLMOHaNbHOM
rPamMoOTHOCTU, HEeOBXo4MMON
AN peleHns NpakTUuYecknx
3a4a4y 1 3KONTOrM4ecKn
000CHOBAHHOIO OTHOLLEHUS K
CBOEMY 3[10POBbIO U
npupoaHoun cpeae;

NP6 10. cdopmmnpoBaHHOCTb
yMeHuI cobnogatb npasuna
9KOMOrMyeckn
LenecoobpasHoro
noesefeHus B ObITy 1
TPYyAOBOW AEATENbHOCTU B
LilensiX COXpaHeHnss CBOEro
30POBbS U OKpY>XXatoLlemn
NPUPOAHOW cpeapl;
YYMTbIBaTb ONACHOCTb
BO3AENCTBMUS Ha XMBble
OpraHn3mbl onpeaeneHHbIX
BELLECTB, NOHNUMAs CMbICN
nokasatens npegensHomn
A0MYyCTUMOW KOHLEHTpauuu.
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cobntogeHnem TpeboBaHum
3ProHOMUKM, TEXHUKU
©e3onacHOCTU, MTMrmeHsbl,
pecypcocbepexeHus,
NPaBOBbIX N 3TUYECKNX HOPM,
HOPM MHGOPMaLMOHHOMN
©e3onacHoCTH.

JInyHOCTHLIE pe3ynbTaTbl:

INInyHoCTHBbIE pe3ynbTaThl peanusauum NnporpamMmmbl
BOCNUTaHusA (GecKpurnmopbi)

Koa nNUYHOCTHBbIX
pe3ynbTaToB
peanusauumu
nporpamMmbi
BOCNUTaHUA

OcosHatowmm cebs rpaxxgaHMHOM 1 3aLLMTHUKOM BESTMKOW CTPaHbI.

nP 1

[MposiBngowmin aKTUBHYO rpaXkaaHCKyo no3nuunio,
AEMOHCTPUPYIOLLMIA  NPUBEPXKEHHOCTb  MPUHLMMNAM  YeCTHOCTMU,
nopsgoYHOCTU,  OTKPBLITOCTM,  OKOHOMWYECKM  aKTUBHbIN U
y4acTBYOLLMN B CTyOQeH4YeCKoM n TeppuTopuanbHOM
camoynpasfneHun, B TOM 4YuUcre Ha ycrnoBuax oBpoBonbyecTBa,
NPOAYKTUBHO B3aUMOLENCTBYHOLLMIA n y4acTBYHOLLMIA B
AeaTenibHOCTU 06 EeCTBEHHbIX OpraHn3aLmm.

npP 2

CobGnogaowmii  HopMmbl  NpaBonopsgka, cnefywwmnn  naeanam
rpaxgaHckoro obuiectBa, obecneyeHus 6e3onacHoOCTW, npaB U
cBobog rpaxgaH Poccun. J1osanbHbIN K yCTaHOBKaAM Y NPOABNEHUAM
npeacrasutenen CcyokynbTyp, OTAMYaKOWMA UX OT rpynn C
AECTPYKTUBHBIM U OEBMAHTHbIM NoBeAeHueM. [1eMOHCTPUpPYOLNIA
HenpusaTHe 1 npegynpexaatolwmn coLmanbHO onacHoe noBeaeHune
OKpY>XaroLMX.

npP3

MposBnAwWNA U AEMOHCTPUPYIOLWNIN YBaXXeHWE K NIOAsM TpyAaa,
OCO3HaKLWWUMA LEHHOCTb cobcTBeHHOro Tpyada. Crpemswmica K
dopMmnpoBaHunio B ceTeBon cpene NMWYHOCTHO "
NpPodeCCNOHaNbHOro KOHCTPYKTUBHOMO «LMdPOBOro crneaay.

nP 4

[JeMOHCTPUPYIOWNA  NPUBEPXKEHHOCTL K POAHOW  KynbType,
NCTOPUYECKON NamMATM Ha ocHoBe nwbeu Kk PoguHe, poaHomy
HapoZy, Manou poauHe, MPUHATUIO TPaOULUMOHHBIX LIEHHOCTEN
MHOroHaunoHansHoro Hapoga Poccuu.

nPs

npOFIBJ'IFIPOLLI,I/IIZ yBaXeHne K JnoadamMm Ccrtapliero rnokoneHunda wu
FrOTOBHOCTb K y4aCTuUIO B coumranbHON nogaepXke 1M BOJTOHTEPCKNX
OBMXEHUAX.
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Oco3HaloLlWmMn  NPUOPUTETHYKD LEHHOCTb JIMYHOCTU YeErioBEKa;
yBa)kaloLmii COBCTBEHHYIO M YYXXYK YHUKANbHOCTb B pasnuyHbIX ne7
CUTyauusix, BO BCcex popMax 1 BUaax OesTeNbHOCTW.

[MposiBNSALWNA U AEMOHCTPUPYIOLLMIA YBaXXeHWE K NpeacTaBuTensam
pPasnU4YHbIX 3THOKYNbTYPHbIX, counaribHbIX, KOHPECCUOHANbHbIX U
UHbIX rpynn. COMpUYacTHbIN K COXPaHEHUIO, MPEYMHOXEHUIO U ne 8
TpaHcnaunm KYNbTYPHbIX Tpaguumm n LEeHHoCTen
MHOroHaLUnoHanbLHOro POCCUMCKOro rocyAapcTaa.

CobGnogaowmin 1 nponaraHguMpyloWW npasuna  340pOBOro U
GesonacHoro obpasa >XM3HW, CMopTa; npegynpexgarowmi nmnbo
npeogonesawwmi  3aBUCUMOCTU OT  ankorons, Tabaka, nP 9
NCUXOAKTUBHbIX BELWECTB, as3apTHbix urp u T1.0. CoxpaHsawowmin
MCUXONOrMYECKYld YCTOMYMBOCTb B CUTYaTUBHO CIOXHbIX WU
CTPEMUTENBHO MEHSIIOLNXCA CUTYyaLMAX.

3aboTAwmMncs o 3almTe OKpyXXarlwen cpegbl, COOCTBEHHOW U nP 10
YyKon 6e30nacHOCTH, B TOM Yucrie LnMgpoBon.

MposiBRsowmnm yBaxkeHune K  3CTETUYECKUM LIEHHOCTSIM, nP 11
obnagaroLmin OCHOBaMm 3CTETUYECKOMN KYNbTYpbI.

MpUHUMaOLWNn cCeMeNHbIE LEHHOCTU, NOTOBbIA K CO34aHUI0 CEMbMU
N BOCMUTAHWUIO OETEN; OEMOHCTPUPYIOLLMIA HENPUATUE HacUus B nP 12
ceMbe, yxoda OT poOAUTENbCKONW OTBETCTBEHHOCTW, OTKasa oOT
OTHOLLEHMWI CO CBOMMW LETbMU N UX (PMHAHCOBOIO COAEPXKaHUSI.

JInyHOCTHBLIE pe3ynbTaTbl peanu3aunn nporpamMmmMmbl BoCnuTaHuA, onpegerieHHble
oTpacneBbiMU TpBGOBaHMﬂMM K AenoBbIM Ka4yecTBaM JINYHOCTU

FoTOBbLIN COOTBETCTBOBATb OXMAAHUSM paboTtogatenen:
aKTUBHbIN, NPOEKTHO-MbICHALLNNA, adpdeKkTnBHO
B3aMMOOENCTBYIOLWMN U COTPYAHUYAOLWMNA C  KONJIEKTUBOM,
OCO3HaHHO  BBINOMHSAIOWMIA  NpodeccmoHanbHble  TpeboBaHws, ne 13
OTBETCTBEHHbIN, MYHKTyanbHbIN, ANCLMNITMHUPOBAHHbIN,
TPyoontobmuBbIN,  KPUTUYECKM  MbICNALNA,  AEMOHCTPUPYOLLNIA
NpodeCccnoHanbHy XU3HECTONKOCTb.

OueHMBaOWMIA  BO3MOXHbIE OrpaHMuMTeny cBobodbl  CBOEro
npodeccMoHanbHOro BbIGOpa, npeponpeaeneHHble
NCUXOMPU3NONOTMYECKUMU  OCOBEHHOCTAMU UMK COCTOSIHMEM ne 14
3[10pPOBbS, MOTMBMPOBAHHBIN K COXPAHEHWIO 3[10POBbS B MpoLiecce
npodeccnoHanbHON 4eATEeNbHOCTH.

[OTOBbIM K MPOCeCCMOHaNbHOM KOHKYPEHUUU U KOHCTPYKTUBHOW P 15
peakuumn Ha KpUTKKY.
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OpuveHTupylowmincs B  U3MEHSAIOLWEMCA pblHKE Tpyaa, rMoko
pearvpylowmn  Ha  nosiBfeHMe  HoBbIX  OpM  TpyaoBOM
OEeATEeNbHOCTN, TOTOBbIM K WX  OCBOEHUIO, un3beratoLmnm
6e3paboTuubl, MOTUBMPOBAHHLIA K OCBOEHMIO (PYHKLMOHANBHO
Onn3knx BMAOB NPOdEeCCUOHANbHOM OeATEeNbHOCTU, MMEeRLWMX
obwme obbekTbl (ycnoBusi, uenu) Tpyda, NMOO MHbIE CXOXue
XapaKTePUCTUKMN.

JIP 16

CopencTBylowmin nogaepXaHuio npectuxka cBoen npodpeccun,
oTpacnu n obpasoBaTesibHOM OpraHM3aunu.

ne 17

MNpuHMMaOWMA  UenM U 3a4adnm  Hay4YHO-TEXHONOTMYECKOTO,
9KOHOMWYECKOro,  UHMOPMALMOHHOIO M COLMOKYNbTYPHOro
pa3BuTus Poccuu, rotoBblin paboTaTb Ha UX JOCTUXKEHME.

npP 18

Ynpasnawowmin cobCTBEHHBIM NPOJECCUOHANbHBIM  Pa3BUTUEM,
pednekCMBHO OLEHMBAKOLWMNIA COOCTBEHHbIN KU3HEHHbIA OnbIT,
KpUTEpUM  NIMYHOW  YCMELWHOCTW,  MNPU3HAWWUNW  LUEHHOCTb
HenpepbIBHOrO 0b6pa3oBaHus,

ne 19

CnocobHbI reHepupoBaTb HOBble WAEWM AONs peweHusa 3agad
UMGPOBOM 3KOHOMMKMK, MepecTpamBaTb CrOXMBLUMECS CNOCOObI
peleHnsa 3aaad, BbligBUraTb anbTepHaTUBHbIE BapuaHTbl 4eNCTBUI
C Uuenbio BbIpabOTKM  HOBbIX  OMTUMArbHbLIX  ANroOpUTMOB;
nosvumoHupyowmin cebss B CeTM Kak pesynbTaTUBHbIN - U
npvBneKkaTesibHbl Y4aCTHUK TPYAOBbIX OTHOLUEHWM.

NP 20

CamMoCTOoATENbHbLIN U OTBETCTBEHHbLIA B MPUHATUN PELLEHNA BO
BCcex cdepax CBOEW [OeATENbHOCTU, FOTOBbIM K WCMNOSHEHUIO
pa3HoobpasHbIX couManbHbIX ponien, BoCcTpeboBaHHbIX BM3HECOM,
o6LLecTBOM 1 rocyaAapCTBOM

nP 21

JInyHOCTHBLIE pe3ynbTaTbl peanu3aunm nporpamMmmbl BoCnutaHuA, onpeaesfieHHble

cy6beKkTamu ob6pasoBaTenibHOro npouecca

[0TOBLIN K pednekcnn CBOUX OEUCTBUM, BbICKasbiBaHUN N OLIEHKe

UX BAVSHWS HAa OPYrMX Modei; BHYTPEHHUI 3anpeT Ha duandeckoe ne 22
M NCMXONOrMYecKoe BO3AENCTBME Ha APYroro Yenoseka.
[eMOHCTPMPYIOLWMIA  MPUBEPXKEHHOCTb  MPUHLMNAM  YECTHOCTH, AP 23

nopAao4YHOCTHU, OTKPbITOCTN.
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5.COOEP)XXAHME YYEBHOW OUCLIUMNIINHDI

Bua yye6HOM paboTbl O6bem yacoB

O61em obpa3oBaTeribHOW NporpaMMbl AUCLUMNIIUHDbI 76
Ob6s3aTenbHaa ayanTopHas yyebHas Harpy3ka (Bcero) 72

B TOM 4ncCne:

TeopeTudeckoe obyveHne 32
nabopaTtopHbie paboTbl 10
NpaKTU4ecKne 3aHATUNA 30
NMpomexyTouyHasa aTTecTauusa — KOHTponbHaA paboTta 1 cemecTp

(2 waca). OudcdepeHunpoBaHHbIN 3a4eT — 2 cemecTp (2 yaca) 4
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6. TEMATUYECKOE NMNIAHUPOBAHUE

Koabl
KOMMNeTeHUUM,
HavmeHoBaHue CopepxxaHue yyebHoro matepmana u ¢popmMmbl opraHmsaumm O6BLEM ¢opmuposanme
pa3fenos u Tem AeATenbHOCTU obyyarowmxcs YyacoB KOTOPLIX
cnocob6cecTByeT
3NeMeHT
nporpamMmmbil
1 2 3 4
Pasgen 1. TeopeTu4yeckme OCHOBblI XMMUU 22
Tema 1.1. CopgepxaHue y4yebHoro marepmana 2 OK 01
OcHOBHblE XMMWYecKne | XMMUYECKUA anemeHT. AToM. HAapo atoma, M30ToMbl. JNeKTPOHHas nP1-NnP12
MOHATMA M 3aKOHbI, |06onoYka. HepreTu4yeckne ypoBHU, NoaypoBHN. ATOMHbIe opbuTanu, s-, p-,
CTPO€EHne aToMoB |d- anemeHTbl. OcobBeHHOCTN pacnpeneneHnss 3aNeKTPOHOB Mo opbuTtansm B 2
XUMUYECKUX AMEMEHTOB |aTOMaxX  JfIEMEHTOB  MepBblX  YeTbIpEX  MEpUOAOB.  ONEKTPOHHadA
KOHurypaumsi atoMoB. OCHOBHbIE XMMUYECKME 3aKOHbI
Tema 1.2. CopepxaHue y4yeObHOro marepumana 4 OK 01
MNMepuoanyeckun 3akoH | MpakTu4eckue 3aHATUSA OK 02
n MNepuoanyeckan |MpakTuyeckas pabota Ne1. « OCHOBHbIE KONMMYECTBEHHbIE 3aKOHbI B XUMUU U ne1-npP12
cuctemMa  XMMWYECKUX |pacyeTbl MO ypaBHEHUSIM XUMUYECKUX peakLnny.
anemeHToB [l WN. |OTHocuTenbHble aToMHas M MornekynspHas Macchl. MonsipHaa macca.
MeHgeneesa, ux cBAsb (KonvyecTBo BellecTBa. MaccoBass pfonsi BewecTtBa. 3akoH ABoragpo.
c coBpeMeHHON |MonsapHbIi 06beM raszoB. OTHocuTenbHass MMNOTHOCTb rasoB. Pac4yeTbl Mo 4
Teopueu CTPOEHMUSA |ypaBHEHUSIM XMMWYECKUX peakuuin C WUCMofib30BaHMEM MaccoBOW [OMU
aToOMOB BewecTBa, obbema (HopmarnbHble YCNOBKUS) ra3oB, KONMYEeCcTBa BELLECcTBa

MpakTtnyeckas paboTta Ne2. «MM3yyeHne nepmoanyecknx 3akOHOMEPHOCTEN U
NX B3aMMOCBSI3M CO CTPOEHNEM aTOMOBY.

Mepunogunueckas cuctema xmmmndeckux anemento [1.M. Mengeneesa. CBssb
nepnoanyeckoro 3akoHa n lepnogn4yeckon CUCTEMbI XUMUYECKNX SNTIEMEHTOB
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C COBPEMEHHON TEOopuen CTpoeHuUss aToOMOB. 3aKOHOMEPHOCTU W3MEHEHUs
CBOWCTB XMMMUYECKUX IMEMEHTOB, OBpasyembiX UMK MPOCTbIX U CIOXHbIX
BellecTB No rpynnam u nepuogam [lepuognyeckon cuctembl. 3HayYeHue
NepuognMyeckoro 3akoHa W CUCTEMbl  XUMUYECKMX anemeHToB [.U.
MeHgeneeBa B pasBuUTUN HayKW.

YCTaHOBNEHME CBA3NM MEXOY CTPOEHMEM aTOMOB XMMMUYECKUX INIEMEHTOB U
nepuoanyecknm M3MEHEHUEM CBOWCTB XUMUYECKMX JfIEMEHTOB U UX
COeIMHEHU B COOTBETCTBMM C MONoXeHnem [lepnogmyeckon CUCTEMBI.
PelweHne nNpakTUKO-OPUEHTUPOBAHHBLIX TEOPEeTUMYEeCKMX 3adaHuh  Ha
XapakTtepusaumto XUMUYECKNX 3M1EMEHTOB «MeTtannuyeckne /
HemeTannMyeckme CBOMCTBA XUMWUYECKUX 3NIEMEHTOB B COOTBETCTBMU C UX
3MIEKTPOHHLIM CTPOEHMEM W MOSNIOKEHMEM B MNEPUOANYECKON CUCTEME
xummyeckmx anemeHtos .. MeHpeneeBay»

Tema 1.3.

CtpoeHune BewlecTBa

n Npupoaa XMMN4eCcKon
cBa3n. MHoroobpasue
BELLECTB

Tema 1.4.
Knaccudoumkaums,

N HOMeHKNnaTypa
HEeopraHM4Yeckmx
BELeCTB

CopgepxaHue y4yebHoOro marepmana

CTtpoeHue BewecTBa. Xumudeckass CBsidb. Buabl xumuueckon cBa3n
(koBaneHTHasi HenomnsipHasi W NOMsipHasl, WOHHas, MeTannuyeckas).
MexaHn3Mbl 0bpa3oBaHMs KOBanNeHTHOM XUMWYECKON CBSI3N (OOMEHHbIA U

AOHOPHO-aKLUENTOPHbIN). BooopogHas CBA3b. BaneHTHOCTb.
nekTpooTpuuaTenbHocTb. CTeneHb okncneHns. oHbl: KaTUOHbI U aHUOHbI
Knaccudvkaums HeopraHn4yeckmnx BELLEeCTB. HomeHknatypa

HeopraHnyeckmx BewecTB (oKkcuabl, MOPOKCUAbI, KUCAOTbI,  COMW).
BewiectBa MOMEKynapHOro M HEMOSIEKYISIPHOMO CTpoeHud. ArperaTHble
COCTOSIHMA BewlecTBa. Kpuctannuyeckme n amopdHblie BellecTBa. 3akoH
NMOCTOAHCTBA COCTaBa BellecTBa. TuUNbl KPUCTaNSIMY4ECKUX peLleTokK
(aTomMHas, MonekyndpHad, WOHHasA, MeTannuyeckas). 3aBUCUMOCTb
CBOWCTBA BELWECTB OT TMMNa KpUCTannyeckon peLleTkm

MpakTuyeckue 3aHATUSA

OK 01
OK 02
JIP1-11IP12
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MpakTnyeckas pabota Ne3. «CTpoeHue BellecTBa U npupoaa XUMUYECKON
CBA3NY.

[demMoHcTpaumsa mogenen KpuUCTaniiMyeckmx peLueTok: MOHHOW (Xnopua
HaTpus), atomMHon (rpaduT u anmas), MONeKynapHou (yrnekucnbii ras,
noa), MeTtannuyeckom (HaTpuwn, marHui, medb). PelueHne npakTu4eckux
3ajaHM Ha COoCTaBfIEHNE 3NEKTPOHHO-rpadonyecknx opmyn 311eMEHTOB
1-4 nepnogos

MpakTtnyeckas pabota Ne4. «HomeHknaTtypa HeOpraHM4YeCKNX BELLECTBY.
PelweHne npaktnyeckmx 3agaHui Mo Kraccudukaumm, HOMEHKNaType W
XUMUYECKMM  POpMyfiaM HeOopraHMYeCcKMx BeLLeCTB PasfiMyHbIX KNaccoB
(yrapHbli ras, yrrnekucrbli ras, ammuak, raweHas W3BecCTb, HeralwleHas
N3BECTb, MUTbEBAs CoAa U OPYrux): Ha3aBaHUA BELLECTB N0 MEXAYyHapOaHON
(MKOMAK) nnn TpuBManbHOW HOMEHKNAType W cocTaBneHne ¢opMyIbl
XUMUYECKNX BELLECTB, onpeaeneHne npuHaganexHoctTn K knaccy. [lMowuck
MHOPMaLMKN NO Ha3BaHUAM, UOAEHTUdUKATOPaM, CTPYKTYPHbIM (hOpMynam.
AHann3 XMMUYecKon WMHGOPMaUUK, NofydyaemMonm U3 pasHbIX UCTOYHWUKOB
(cpegcTB MaccoBon MHpopmaummn, cetb IHTEpPHET n gpyrue)

Tema 1.5.

Tunbl XUMUNYECKNX
peakumnn

Tema 1.6.

CKOpPOCTb  XMMUYECKMX
peakumn. Xummudeckoe
paBHOBecuHe

CopepxxaHue y4ebHOro matepmana

Xumndeckas  peakumsa.  Knaccudukauuss  XMMWYECKUX — peakuui B
HEeoOpraHM4YeCckOM W OpraHMYecKoOm XMMUK. 3aKoHbl COXPaHEHUsi Macchl
BELLleCTBa, COXPaHEHMsI N NPeBPAaLLEHNS SHEPTUN NMPU XUMUYECKNX pPeakLnsaX.
OKMCNUTENBbHO-BOCCTAHOBUTESNbHbIE  peakumMn  (ypaBHEHUS  OKUCIIEHUS-
BOCCTAHOBIMEHUS, CTEMEHb OKUCIIEHUSI, OKUCNUTENb W BOCCTAHOBUTENDb,
OKMCIUTESTbHO-BOCCTAHOBUTENbHbIE peakuum B Npupoae, NPonM3BOACTBEHHbIX
npoueccax N Xnu3HeaessTenbHOCTM OpraHM3moB)

CKopoCTb peakuun, ee 3aBUCMMOCTb OT pasfiMyHbIX (pakTopoB: NpUpoabl
pearupylowmx  BeLlecTB, KOHUEHTpauMmM  pearvpyrowmx  BeLLecTs,
TemnepaTypbl 1 Nrowaan peakuMoOHHOW NoBepXHOCTU. TensoBble adhdeKTbl
XUMUYECKNX peakuui: 3K30- U aHaoTepmumyeckne peakuuun. ObpaTumble
peakumn. Xnmumyeckoe paBHoBecue. PakTopbl, BNUSKLWNE HA COCTOsIHUE

OK 01
ne1-npP12
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XUMUYECKOrO0 paBHOBECUS] (KOHUEHTpauusi peareHToB WM  MpPOAYKTOB
peakuuu, gasnexue, Temnepatypa). MpuHumn Jle WaTense

n PaKTU4eCKkune 3aHATusA

Mpaktnyeckasa pabota Ne5. «BnusiHne pasnuyHbix 0akTOpOB Ha CKOPOCTb
XUMUYECKOW peakumnmny.

PelwweHne npakTUKoO-OPUEHTUPOBAHHbLIX 3adaHuMM Ha aHanuM3 ¢akTopos,
BNUSAIOWNX HA M3MEHEHME CKOPOCTM XUMUYECKOM peakumn. 3aBUCUMOCTb
CKOPOCTM XMMWYECKON peakumnm OT NPUCYTCTBUSA KaTanusatopa Ha npumepe
pasnoXeHns nepokcuaa Bogopoda C MOMOLLBK AuoKcuaa MapraHua wu
kaTanasbl. PelleHne NpakTUKO-OpUEeHTUPOBaHHbIX 3a4aHNn Ha NPUMEHEHNE
npuHuuna Jle-llaTenbe AnNa  HaxoXOeHWs  HamnpaBneHus CMeLeHus
paBHOBECUS XMMWYECKOW peakumMm M aHanm3 (pakTopoB, BAUSIOLWMX Ha
CcMeLlleHMe XMMNYEeCKOro paBHOBECUS

Tema 1.7.

PacTBopbil, Teopusi
AMEKTPONINTUYECKON
anccoumaumm M UOHHbIN
obmeH

CopgepxaHue y4yebHoOro marepmana

PacTtBopbl. Bugbl pacTtBopoB MO COAEPXKaHWIO PaCTBOPEHHOrO BeLLeCTBa.
PactBopumocTb. [loHATME O gucnepcHbiX cuctemax. WCTUHHbIE W
KonnouaHble pacteopbl. MaccoBasa gons BelwecTtBa B pacTteope. [oHaTMe o
BOAOPOAHOM nokasatene (pH) pactBopa. dnekTponutudeckas auccoumaums.
CunbHble 1 cnabble 9NeKTponuUTbl, HEeaNnekTponuTbl. Peakumm WOHHOro
obmeHa

NaGopaTopHble 3aHATUA

JTabopaTopHas pabota Ne1 «[MpurotoBneHne pactBOpOBY.

lMpurotoBneHne pacTBOPOB 3a[aHHOM MacCOBOW [0fien pPaCTBOPEHHOIO
BellecTBa, MpoBedeHue peakuui MOHHOro obmeHa, onpegeneHve cpegpbl
pacTBOPOB BeLEeCTB C MOMOLLBI YHMBEPCAIbHOIO WHAUKaTopa (Kucnas,
HenTpanbHas, wenoyHas). 3agaHus Ha COCTaBflEHME MWOHHbIX peakuui.
PelieHne npakTUKO-OPUEHTUPOBAHHbBIX pacyeTHbIX 3aJaHui Ha pacTBOpPbI,
ncnonb3yemble B ObITOBON M NPOM3BOACTBEHHON AeATENbHOCTU YerioBeka

OK 01
OK 02
OK 04
OK 07
JIP1-11IP12

KoHTponbHas pa6boTta 1

CTpoeHue BellecTBa U XMMUYeCKne peakumm (no pasgeny 1)

Pazpgen 2. HeopraHn4yeckass xumus
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Tema 2.1.
OPN3NKO-XNMUnUYeckme
CBOWCTBa
HEeopraHM4YeCcKmx
BELIEeCTB

CopepxaHue y4yeObHOro marepumana

MeTtannbl. NonoxeHne metannos B [Nepnognyeckon cucteMe XMMUYECKUX
anemeHToB. OCOBEHHOCTM CTPOEHUSsI IMEKTPOHHbIX 0O00fI0YeK aToMoB
meTtannoe. O6wwne dusmyeckme csonctea MeTannoB. Cnnaebl MeTanmos.
ONEKTPOXMMUYECKUIA pPAO HaMNPSHKEHUN MeTannoB. XMMWYECKME CBOWCTBA
BaXXHENLWNX MEeTansoB (HaTpum, Kanumn, Kanbunin, MarHun, antoMmMHUNA, LNHK,
XpOM, Xeneso, Medb) U ux coeauvHeHwun. O6wme cnocobbl nonyvyeHus
meTannos. [NpumeHeHne meTansnoB B ObITY N TEXHUKE

Hemetannel. [lonoxeHne HemeTannoB B [lepuoguyeckon cucrteme
xummyecknx anemeHtoB .M. MeHpoeneeBa u 0COBEHHOCTU CTPOEHUSA
aTtomoB. dusnyeckne CBONCTBaA HeMeTansnoB. AnNoTponus HemeTannos (Ha
npuMepe Kncropopa, cepbl, pocdopa u yrnepoaa). Xummyeckne CBONCTBa U
NPUMEHEHNE BaXKHENLLMX HeMeTansnoB (ranoreHoB, cepbl, a3oTa, docdopa,
yrnepoga M KpeMHUs) U UX coeguMHEeHUN (OKCMAOB, KMCIOPOACOAEpPXKAaLNX
KMCNOT, BOOOPOAHbIX COeANHEHNN). [IpUMEHEHNE BaXXHENLLMX HEMETASOB U
NX COEJNHEHUN

XvMuyeckme CBOMCTBA OCHOBHbIX KMacCOB HEOpPraHM4eckux BeLecTB
(okcngoB, rMOpoOKCMOOB, KUCMNOT, conen wu Ap.). [eHeTMyeckass CBS3b
HeopraHMyecknx BeLLeCTB, nNpuUHagnexawmx K pasfudHbiM  Kraccam.
3aKOHOMEPHOCTU B M3MEHEHUUM CBOWMCTB MPOCTbIX BELLeCTB, BOAOPOOHbIX
COeANHEHWI, BbICLUMX OKCUOO0B U rMapoKCUaoB

n PaKTu4eCkme 3aHATusA

MpakTtnyeckas pabota Ne6. «PU3MKO-XMMUYECKME CBONCTBA HEOPraHUYECKUX
BELLECTBY.

CocTaBneHne ypaBHEHUN XUMUYECKMX peakuuMi C yyacTuem npocCTbIX WU
CNOXHbIX HEeopraHM4YeckMx BeLecTB: MeTaslsioB U HeMeTasnmnoB; OKCUMAOB
MeTanmnoB, HeMeTannioB U amM@OTEPHbIX 3MEMEHTOB; HeOopraHUYecKnx
KMCMOT, OCHOBaHUN U amMdOTEpPHbIX MMOPOKCUAOB; HEOpPraHU4ecKnx conewn,
XapaKkTepU3yoLmMx NX CBONCTBA.

Pac4étbl Maccbl BewecTBa mnn obbEma rasoB No M3BECTHOMY KOMMYECTBY

OK 01

OK 02

OK 04
JIP1-11IP12
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BellecTBa, Macce unn o6bEMy OAHOro M3 y4acTBYIOLLMX B peakLmmn BeLLecCTB,
pacyéTbl Macchl (06bEMaA, KONMYEeCcTBa BELLECTBA) NPOAYKTOB peakuumn, ecnm
OQHO W3 BeLlecTB MMeeT npumecn. PelueHne npakTuKo-OpMEHTUPOBAHHbBIX
3afjaHnA Ha CBOWCTBa, COCTaB, Mofy4vyeHne u GesonacHoe Mcnonb3oBaHWE
Ba)XKHEMLUNX HEeopraHM4eckmx BelecTB B ObiITy M NpodecCroHanbHOM
OEeATENbHOCTM YeroBeKa

Tema 2.2. CopepxaHue yyebHoro marepmana 2 OK 01
NoeHTndomkaums INa6opaTopHble 3aHATUSA OK 02
HeopraH14ecknx Na6opaTtopHas pab6ota Ne2 «/aeHTnduKaLMS HEOpraHNYecK1X BELLECTBY. OK 04
BelecTs PellueHne akcnepuMeHTanbHbIX 3aaa4y Mo XMMUYECKMM CBOMCTBaM METarnnoB nP1-NnP12

N HEMETansoB, MO pacrno3HaBaHWIO U MOMYYEHUIO COEQMHEHUN MEeTansoB U

HemeTannoB (B3aMMOAeNCTBME TMapokcmaa antoMUHUSA C  pacTBopamu 2

Kmcnot v wenoden,). WpoeHTudukaums HeopraHMYecKMx BeLecTB C

MCNOMb30BaHMEM  UX  (PUBNKO-XMMUYECKUX  CBOWCTB,  XapaKTEpPHbIX

KayeCTBEeHHbIX peakumn. KayecTBeHHble peakumm Ha cynbdaTt-, kKapboHaT- u

XJ1I0pMA-aHNOHbI, HA KATUOHbI METAN0OB U KATUOH aMMOHUS
KoHTponbHas paboTa 2 |CBoncTBa HEOpraHNM4ecknx BeLwecTB (No pasaeny 2) 2
Paspgen 3. TeopeTnyeckue oCHOBbI OPraHM4YeCKoOn XMMum 4
Tema 3.1. CopepxaHue y4yebHoro marepmana 4 OK 01
Knaccudvkaums, lMpeomeT opraHN4yeckon XMMun: e€ BO3HUKHOBEHWE, pa3BUTUE U 3HAYeHue B JIP1-J1P12
CTpO€EHue N|Nofy4YeHnn HOBLIX BELECTB U MaTtepmanoB. Teopusi CTPOEHUSA OpraHn4eCcKmnx
HOMeHKIaTypa coeguHeHmn A.M. bytnepoBa, €€ OCHOBHble nonoxeHnsa. CTPYKTypHble
OpraHn4eckux BeLwecTs |opMynbl OpraHuMdecknx BewecTB. [omonorus, usomepusi. Xvmuyeckas >

CBSI3b B OPraHNYeCKMUX COeANHEHUNAX: KpaTHbIE CBA3W, O- U TT-CBSA3MW.

lMpencraesneHne O knaccudukauum opraHMyecknx Bellects. HomeHknaTypa

OpraHMyeckux coefuHeHun (cuctemaTudeckas) U TpuBMasribHble Ha3BaHUSA

BaXXHENLINX NpeacTaBUTENEN KNacCoB OPraHNYeCKNX BELLECTB

lMpakTu4yeckue 3aHATUSA 2
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MpakTnyeckas paboTta Ne7. «HomeHknaTypa opraHM4yecKknx BeLecTB».
O3sHakomneHune ¢ obpasuamm opraHMYECKUX BELLECTB U MaTtepuanamm Ha nx
OCHOBE, MOAENMpoBaHMe MOSEKYN OpraHMYeckux BellecTB, HabnogeHue u
OonucaHme AOEMOHCTPALMOHHLIX OMNbITOB MO MNPEeBpPaLleHU0 OpraHNYecKnx
BEWECTB MNpuM HarpeBaHuu (nnaBneHue, obyrnMBaHMEe W  TopeHune).
CocTaBneHne NosHbIX U COKpPaLLEHHbIX CTPYKTYPHbIX POPMYIST OpraHn4ecKmnx
BELLECTB OTAENbHbIX KNaccoB, UCNOMb3ys MX Ha3BaHWsS MO CUCTEMATUYECKOM
N TpuBMANbLHOM HOMEHKNAType (3TWNEeH, aueTuneH, rnuuepuH, deHon,
dopmanbgerng, yKCycHas KuacnoTa, rnuumH). PacuyeTbl  npocTtenwen
dopMyIbl OpraHN4eCcKom MOSEKYIbl, UICXOAA N3 3reMeHTHoro coctasa (B %)

KoHTponbHas paboTa 3a 1 cemecTp 2
Pazgen 4. YrneBogopoAabl 10
Tema 4.1. CopgepxaHue y4yebHoro marepmana 6 OK 01
Yrnesopgopoabl U ux|[pegenbHble yrneBogopoabl (ankaHbl): COCTaB U CTPOEHUE, TOMOJSIOTMYECKNIA OK 02
npUpoaHble  UCTOYHUKK|psaL. MeTaH n aTaH: coctaB, CTpoeHne, (pnusnyeckne n XmmMmmnyeckne CBonUCTBa 2 OK 04
(peakumn 3ameleHnsa U ropeHns), Nosy4eHne N NpUMeHeEHNe. JIP1-1TIP12
HenpepenbHble yrneBogopoabl (ankeHbl, ankagueHsl, ankuHbl).
ArnKeHbl: COCTaB M CTPOEHWE, FOMOSMOrMYECKUn psd. OTUMEH U MPOMUIIEH:
COCTaB, CTpPOEHMe, U3NYECKME U XUMUYECKME CBOMCTBA (peakuuu
rmopupoBaHus, ranoreHMpoBaHus, rmgpartaumn, OKUCNEeHUs n
nonumMmepusauunm) NosyYeHne n NpUMeEHEHNeE.
AnkaguneHbl: G6ytagmneH-1,3 n metunbytagmeH-1,3, XMMu4eckoe CTpoeHue,
CcBOMCTBa (peakumsa nonumepusauuun), nNpuMeHeHne (ana  cuHTesa 2

NPUPOLHOrO Y CUHTETMYECKOrO Kay4vyKa N pe3uHbl).

AnNKWHbI: COCTaB U OCOBEHHOCTM CTPOEHUS, FOMONOrNMYECKNA psg. ALETUNMEH:
COCTaB, XUMWYECKOe CTpOeHue, U3NYeCcKMe ”n XUMUYECKMe CBOWCTBA
(peakumn  rMapupoBaHUS,  ranoreHMpoBaHus, rMagpataumm  ropeHusl),
nonyyeHne N NnpuMeHeHne (MCTOYHWK BbICOKOTEMMNEPATYPHOro niamMmeHn ans
CBapKN 1 Pe3Kn MeTansnos)
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ApomaTndeckue yrrnesogopoabl (apeHbl). beHson u Tonyon: cocTas,
CTpOEeHue, (hmsmnyeckme n Xmmmdeckne CBOMCTBA (peakuuun ranoreHMpoBaHus
N HATPOBAHWS), NONy4YeHne u nNpumMmeHeHne. TOKCUYHOCTb apeHoB (BNusiHME
OeH3ona Ha opraHuaMm 4enoBeka). [eHeTnyeckas CBA3b  Mexay
yrneesogopogamMmu, NnpuHagnexawmnmMm K pasnnyHbiM Knaccam.

MpupoaHble WUCTOYHMKKM yrneBogopoaoB. [lpuMpogHbii ra3 M MNONYTHblE
HepTaHble rasbl. Heptb U eé€ npoucxoxaeHne. Cnocobbl nepepaboTku
HeTN: neperoHka, KPEKUHr (TEPMUYECKUN, KaTanuUTUYECKUA), NMPONu3.
MpoaykTbl nepepaboTkn HedTU, WX NPUMEHEHME B MNPOMbILLIIEHHOCTM
1 B ObITy. KaMeHHbIV yronb 1 NpoayKTbl ero nepepaboTtku

Tema 4.2.
PN3NKO-XNMmn4yeckmne
CBOWCTBa
yrrneBsogopoaoB

CopepxxaHue y4yebHOro marepumana

JlabopaTopHbIe 3aHATUA

JlTabopatopHas pabota Ne3 «CBoicTBa yrneBoaopoaoBy.

TpuBnanbHasa M MexayHapogHasi HOMEHKNaTypa, XMMUYEecKne CBOMCTBA,
crnocobbl nonyyYyeHusa yrneesogopodoB. lonyyeHne aTuneHa n nsyveHue ero
ceonctB. MopgenupoBaHne MOMEKYST U XMMUYECKUX  MpeBpalleHum
yrneBogopodoB (Ha npuMepe 3TaHa, 3dTUNeHa, auetTuneHa wu gp.) u
ranoreHonpom3BogHbIX

OK 02
OK 04
ne1-np12

Paspen 5. Kucnopogocogepxawme opraHn4eckme coegnHeHus

Tema 5.1.
CnupTbl. PeHon

ConepxaHue y4ye6GHOro matepuana

lMpepenbHble OQHOATOMHbIE CNUPTbI (METaHON W 3TaHoM):. CTPOEHMe,
m3mMyeckme U XuMmyeckne cBOMCTBa (peakuuum C aKTUBHbIMW MeTannamu,
ranoreHoBo4opoaaMn, ropeHne), npumeHeHne. BooopoaHble CBA3WM Mexay
Monekyrnamu cnupTtoB. Puamonornyeckoe encTBmMe MeTaHosa 1 aTaHona Ha
OpraHuM3m 4yenoseka.

MHoroaToMHble  CNUPTbl  (STUMEHINIMKONb U [UUEPUH):  CTPOEHMe,
uM3MYECKME N XUMUYECKME CBOWCTBA (B3aMMOAEWNCTBME CO LUESNTOYHbIMU
MeTannamn, KadeCTBEeHHas peakuuMsi Ha  MHOroaTOMHble  ChvpThl).
dunsnonornyeckoe OencTteMe Ha oOpraHu3am Jernoseka. [lpymeHeHue
rmMuepuHa n 3TUNEHrNNKONA.

OK 01
OK 07
ne1-npP12
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®eHon. CTpoeHne MoneKysbl, (hUsnyeckne n Xummyeckne CBOMCTBa (heHona.
Tokcu4HOCTb (peHona, ero U3NOMOrMYEecKoe [LOEeNCTBME Ha OpraHnsm
yenoseka. [lpumeHeHne peHona

Tema 5.2.
Anboernasbl.

KapboHOBbIE KUCNOTLI.

CnoxHble adompbl

CopgepxaHue y4yebHoro marepmana

Anbgernabl 1 KeToHbl (popmanbaerng, auetanbgerns, aueToH): CTpoeHue,
du3myeckme U XMMUYECKMe  CBOMCTBA  (peakuuu  OKUCNEHUA U
BOCCTaHOBIEHWS, Ka4eCTBEHHbIE peakunmn), NonyYeHne n NnpuMeHeHue.
OQHOOCHOBHbIE NpeaesnbHble KapboHOBbIE KUCMOThI (MypaBbUHAA N YKCYCHaAsA
KUCIOTbI): CTPOEHME, (brnsnyeckue n xmmmdeckne ceoncrtea (obLume csoncTea
KMCNOT, peakuus atepudukaumm), nonyyeHne n npumeHeHne. CteapmHoBas
N OfenMHoBas KUCNOTbl Kak MpeacTaBuTeENu BbICLUMX KapOOHOBbLIX KUCHOT.
Mbina kak conu BbICLUMX KApOOHOBLIX KMCOT, X MOIOLLEE AENCTBUE.
CnoxHble avpbl Kak npousBoAHble KapObOHOBbIX KucnoT. [umaponus
CNOXHbIX adwmpos. XKupbl. [naponus xupos. [lpyMeHeHuMe XUPOB.
Brvonornyeckas posib Xnpos

OK 01

OK 02

OK 04
ne1-np12

Tema 5.3.
YrneBogbl

CopepxaHue yye6HOro marepumana

YrneBoapl: cocTaB, kKnaccudukaumst  yrneBogoB  (MOHO-, AuU- U
nonucaxapuabl). [MOKO3a — MPOCTENWMIA MOHOCaxapwui: OCOBEHHOCTM
CTPOEHUA MONeEKynbl, (U3NYecKne un XMMUYECKME CBOWCTBA [f1tOKO3bl
(B3aumopenctene ¢ rugpokengom megu (ll), okucneHve amMmunayHbIM
pacTBopoM okcuga cepebpa (), BoccTaHoBneHune, OGpoXkeHue [nKo3bl),
HaxoXgeHne B npupoae, NpUMEHEHWE T[NoKo3bl, Buonornyeckas ponb B
XN3HEOEeATeNbHOCTNU opraHnama 4enoseka. dotocuHTed. PpykTo3a Kak
N3oMep rNHKO3bl.

Caxaposa — npeacraBuTenb  gucaxapugoB,  MAponiv3  caxaposbl,
HaxoXaeHne B Npupoae 1 NpUMEHEHME.

Monucaxapuabl: Kpaxman W LUennno3a Kak npupoaHbie  NonvMmepsbl.
CTpoeHue Kpaxmana un uennonosbl, Guanyeckme n XMMmieckme CBOWCTBA
Kpaxmana (rmaponus, kKadecTBeHHasi peakumnsi C Moaom)

OK 01

OK 02

OK 04
ne1-nP12

Tema 5.4.

CopepxaHue y4yebHoro matepuana

OK 01
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dun3nKo-Xxmmm4yeckume

lMpaKkTn4yeckue 3aHATUA

OK 02

CBOMCTBA Mpaktnyeckas pabota Ne8. «HomeHknaTypa Kucrnopogocodepalimx OK 04
Kucrnopogocoaepalmnx opraHn4ecknx CoOeaNHEHNN» . JIP1-J11P12
OpraHM4YecKkmx TpuBnanbHas M MexayHapooHash HOMEHKNaTypa, XMMUYEecKMe CBOWCTBA,
coeauHeHumn cnocobbl Nony4YeHnst CNMPTOB U PeHOoNoB, KapbOHOBLIX KMCMNOT M 3¢MpPoB,

anbgerngoB n kKetoHoB. CocTaBrfieHMEe Cxem peakuun (B TOM 4ucne no

NPEeANOXEeHHbIM LienoyYkam MNpeBpaLLeHNn), XxapakTepusyrLwmnx XMMU4eckme

CBOWMCTBA KMCropogocoaepxallumx opraHM4eckux coegnHeHnm

MpakTnyeckaa pabota Ne9. «Xumuyeckne u duU3NYECKME CBOWCTBA

KncrnopogocoaepKallumx opraHM4eCKUX CoeguHEHNN».

MpoBeaeHne, HabnwgeHMe W ONUCaHME OEMOHCTPAUMUOHHBLIX OfMbITOB:

ropeHue CrnMpTOB, KayeCTBEHHble peakuunm OOHOATOMHbIX  CNUPTOB

(okucneHne ataHona okcugom wmean (1)), MHOroaTOMHbIX CNMPTOB

(B3aumopencTteme rnvuepvHa ¢ rugpokengom wmeam (1)), anbaernpos

(okMcneHne ammuayHbIM pacTBOpPOM okcuaa cepebpa(l) n rmagpokcuaom

meam (1), B3anmogencTeme kpaxmana ¢ 1ogom), udydeHne CBOMCTB pacTBopa

YKCYCHOWN KMCNOTbI
Paspgen 6. AsoTcogepxawme opraHu4eckne coeguHeHus
Tema 6.1. CopgepxaHue y4yebHoOro marepmana OK 01
AMUHBI. AMUHBI: MeTUNaMnH — nPOCTENWMA NpeacTaBuTeNlb aMUHOB: COCTaB, OK 02
AMNHOKNCIIOTHI. XUMWNYECKOE CTpOeHMe, (Ppnusnyeckne n XMMmnyeckmne CBONUCTBa, HaXoXaeHWe B OK 04
Benkun npupoge. ne1-nP12

AMWHOKUCNOTLI Kak aMmpoTepHble opraHnyeckne coeguHeHuns. dusndeckme um
XUMUYECKMEe CBOMCTBA aMUHOKUCIOT (Ha npumMmepe rnuumHa). buonornyeckoe
3Ha4yeHue amuHokucnoT. MNenTnapl.

Benkn kak npupogHble nonumepsbl. NepBuyHasi, BTOpUMYHAA U TpeTuyHas
CTpyKTypa 6enkoB. XvMmuyeckne csomctea 6enkoB: ruaponus, geHatypauus,
Ka4yeCTBEHHbIE peakLmm Ha Genku

lMpakTn4yeckne 3aHATUA
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MpakTnyeckass pabota Ne10. «CBonctBa asoTocoaepkallumx OpraHMYeckux
COeVHEHNNY .

dusmyeckne M XMMMYECKMe CBOWCTBA aMMHOB (peakuunm C KUcroTamn wu
roOpeHus) 1 aMMHOKUCIOT (Ha Npumepe rmuumHa). HabniogeHne n onucaHune

AEMOHCTPALMOHHbIX OMbITOB: AeHaTypauus 6GenkoB nNpuv  HarpeBaHuw,

LBETHbIe peakumn 6enkos
Pasgen 7. BbicOKOMOneKynsipHble coeAuHEeHUsA 4
Tema 7.1. CopepxaHue y4ebHOro matepumana 2 OK 01
lMnactmaccel. lMpakTn4yeckne 3aHATUA OK 02
Kay4dyku. BonokHa MpakTnyeckaa pabota Ne11. «CuHTe3, aHanuM3 U Knaccudukauus OK 04

BbICOKOMOJEKYIISAPHbLIX COEANHEHNNY nP1-nP12

OCHOBHbIE MOHATUA XUMUK BbICOKOMOSEKYNAPHbIX COEAMHEHUI: MOHOMED,

nonuMep, CTPYKTYpHOE 3BEHO, CTEMeHb MOoNuMMepusauun, CcpeaHsas

monekynsipHass macca. OCHOBHble METOAbl CUHTE3a BbICOKOMOMEKYNSPHbIX

COEeaVHEHMI — NoNUMEpU3aumnsa U NONMKOHAEHCaUnA. 2

OsHakomneHne ¢ obpasuamu NpUPOAHBIX M UCKYCCTBEHHbLIX BOJSOKOH,

nnactmMacc, KayyykoB:  nflactmaccbl  (MONWATWUNEH,  NOMUMNPONUIEH,

NONMBMHUAXNOPWUA, NOMMCTMPON); HaTypanbHbIA U CUHTETUYECKNE Kay4yKM

(byTagmneHoBbIN, XNTOPOMNPEHOBBLIA M M30MPEHOBLIN); BOSIOKHA (HaTyparnbHbie

(xronok, WepcTb, LWENK), UCKYCCTBEHHble (aueTtaTHoe BOSIOKHO, BUCKO3a),

CUHTETMYECKME (KanpoH 1 naBcaH)
KoHTponbHas paboTa 3 |CTpykTypa 1 CBOMCTBA OpraHMYecknx BeLecTB (Mo pasgenam 3-7) 2
NMpodreccruoHanbLHO OpMEHTUPOBaAHHOE coaepKaHue (coaepkaHue NpPUKNagHoro moayns) 6
Pasgen 8. Xumusa B O6bITYy M NpON3BOACTBEHHON AeATENIbLHOCTU YenoBekKa 6 OK 01
Tema 8.1. CopepxaHue y4yebHOro marepmana 6 OK 02
Xumunyeckue TexHonornu| MNpaeuna 3konorMyeckn LiernecoobpasHoro noseaeHns B ObITY U TpyaoBOW OK 04
B NOBCEAHEBHOWN | EATENbHOCTU B LIENAX COXPaHEHUS CBOEro 3[0POBbS W OKpYXatoLlen 5 OK 07
M npodecCnoHanbHOW| NPUPOOHON cpeabl, OMacHOCTb BO3AEWCTBUSI HA XKMBble OpraHM3Mbl JNIP1-NnP12

OeAaTesibHOCTU YeJltloOBEKa

OpraHN4YeckMx BeLIeCTB OTAeNbHbIX KnaccoB (YrnmeBoaopodbl, ChvpThl,
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deHonbl, XNnopopraHnyeckme Npom3BoAHbIe, anbaernabl U Ap.), nokasartenb
npeaenbHO 4ONYCTMMOM KOHLIEHTPALMM U €r0 UCMOSb30BaHNE.

Ponb xummm B obecnedeHnn 3KONOrm4yeckom, SHEPreTMYeckon 1 nueBown
Ge3onacHoOCTK, pasBUTMM MeOMUMHbLI, CO34aHUM HOBbIX MaTepuanoB (B
3aBMCUMOCTM OT Buaa NpodecCuoHanbHOW OeATeNnbHOCTU), HOBbIX
MCTOYHUKOB 3SHEpPrnm (anbTepHATMBHbIE MCTOYHMKU 3Heprum). lNMoHaTne o
Hay4HbIX MeTodaxX MNO3HaHWS BEeWeCTB W XUMUYECKMX  peakuui.
MpenctaBnenms o6 OOWMX HaAy4HbIX MPUMHUMNAX  MPOMbILLNIEHHOMO
NonyyYeHns BaKHEMLWMX BELLECTB (Ha npuMMmepax MNpovM3BOACTBaA aMmMmuaka,
CEPHOW KNCMOTbI, METAHOMA).

Xvmna 1 340poBbe 4YenoBeka: npaBuna 6Ge3onacHoOro UCNONb30oBaHMS
NeKapCTBEHHbIX MpenapaToB, ObLITOBON XMMUN B NOBCEAHEBHOW XXMU3HU

lMpakKkTn4yeckne 3aHATUA

Mpaktnyeckas pabota Nel12. «[lpMeHEeHMEe XUMUYECKMX BELLECTB W
TEXHOSorm ¢ yyetom byayuien npoeccmoHanbHOM eaTenbHOCTUY.

PeweHne kenc-sagad no Temam: nNuWeEBbIE MNPOAYKTbl, OCHOBBbI
paunoHanbHOro MNUTaHWUA, BaXXHENLWIME CTPOUTESIbHbIE U KOHCTPYKLMWOHHbIE
Matepuanbl, CeNbCKOXO3SIMCTBEHHOE NPOM3BOACTBO, KpackW, CTEKNo,

Kepamuka, maTtepuanbl AN 3MNeKTPOHUKW, HaHOoMaTepuarnbl, TEKCTUSIbHbIE 4
BONTOKHA, WUCTOYHUKN SHEPIUWN, OpraHnYeckme u MuUHeparnbHble yaobpeHus,
NeKapCTBEHHbIE N KOCMETUYEeCcKMe npenaparbl, ObITOBas xumusi, matepuansl
N3 UCKYCCTBEHHbIX N CUHTETUYECKNX BOSTOKOH.
3awwmTa: MNpefcraBneHne pesynbTaToB peLlleHus Kenc-3agay B gopme MUHn-
Aoknaga (moonyckaeTcsa MUCMonb30oBaHME rpadmyecknx U npe3eHTaLMOHHbIX
MaTepuanos)

NMpomexyToyHasn aTTeCT|aLI,I/I$I no aucumnnuHe (onddepeHUNpPoBaHHbIN 3a4€eT) 2
Bcero 76
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7.XAPAKTEPUCTUKA OCHOBHbIX BUOOB YYEEHOWU OEATENBHOCTU

OBYYAKOLINXCA

CopepxaHue
oby4yeHus

XapakTtepucTMKa OCHOBHbIX BUAOB AeATEeNIbHOCTU ObyyYarowmxcs
(Ha ypoBHe y4ebHbIX AeNCTBUN)

BaxHenwune
XuMmunuyeckue
MNOHATUA

[aBaTtb onpegeneHune n onepmMpoBaTb CneayLwLmMMn XMMUYeCKUMM
NOHATUAMMU: BELEeCTBO, XMMUYECKU 3rIeMEeHT, aToOM, MOfekyna,
OTHOCUTESbHbIE aTOMHasi U MONEKYNAPHAs Macchbl, NOH, annoTponus,
N30TOMNbI, XMMUYEeCKasa CBA3b, 3NEKTPOOTPULATENBHOCTb, BarleHTHOCTb,
CTerneHb OKUCMEHNS, MOSb, MOSIIPHAA Macca, MONAPHbIA 06beM
ra3oobpasHbiX BELEeCTB, BELWECTBAa MOMEKYNAPHOIO U1
HEMOJEKYNSPHOro CTPOEHUS, pacTBOPbI, SNEKTPOSNUT U HE SNEKTPONNT,
aneKkTponuTnyeckas anccounaums, oOKUCnMTenb U
BOCCTaHOBUTESb, OKUCIIEHNE U BOCCTAHOBIIEHUE, TENSTOBON 3(pekT
peakuumn, CKOPOCTb XMMUYECKOW peakumu, KaTanns, XMMn4eckoe
paBHOBeCKe, YrnepoaHbli ckeneT, yHKLUMOoHarnbHas rpynna,
Nn3omMepusi, FOMOJIOIUs.

OcCHOBHbIe
3aKkoHbl XUMUMH

dopmynupoBaTb 3aKOHbI COXPaHEHNSA MacChbl BELLECTB M MOCTOAHCTBA
COCTaBa BELLECTB.

YcTtaHaBnuBaTb NPUYNHHO-CIIEACTBEHHYIO CBA3b MEXAY COoAepXXaHNEM
9TUX 3aKOHOB U HanMcaHneM XUMMmn4ecknx qopmyn n ypasHeEHUMN.
YcTaHaBnuBaTb 3BOMOLNOHHYIO CYLLHOCTb MEHOENEEBCKON N
CoOBpeMeHHOM (bOpMYnNMPOBOK Nepunogmyeckoro 3akoHa .U
MeHoeneesa.

Ob6bACHATL PU3NYECKNIA CMBICIT CUMBOIKN Nepuoamnyeckon Tabnumubl
Xxummyeckmnx anemeHtoB [1.M. MeHgeneesa (HOMEpPOB 3NIEMEHTA,
nepwoga, rpynmnbl) U yCTaHaBnMBaTb NPUYNHHO-CREACTBEHHYIO CBA3b
MeXay CTPOEeHMEM aToMa N 3aKOHOMEPHOCTAMMU U3MEHEHUSI CBOUCTB
3NemMeHTOB 1 06pa3oBaHHbIX UMM BELLLECTB B Nepuogax v rpynnax.
XapaktepunsoBaTb 3fIEMEHTbI ManbIX U 60NbLUMX NEPUOAOB MO UX
nonoXxeHuo B nepunognyveckon cucteme .. MeHgeneeBa.

OCHOBHbIe
Teopum
XUMUU

YcTaHaBnmBaTb 3aBUCMMOCTb CBOMCTB XMMUYECKUX BELLECTB OT
CTPOEHMS aTOMOB 06Pa3YHOLLNX X XMMUYECKNX SFIEMEHTOB.
XapaktepnsoBaTb BaXXHeNLIME TUMbl XUMUYECKNUX CBA3EN U
OTHOCUTESTbHOCTb 3TOW TUNOSIOTUN.

OBBbACHATL 3aBUCMMOCTb CBOMCTB BELLECTB OT X COCTaBa U CTPOEHUS
KPUCTanIM4YeCKUX peLLIETOK.

dopmynmpoBaTb OCHOBHbIE MOMOXEHNUS TEOPUMN SNEKTPONUTUYECKON
auccoumaunm n xapaktepmsoBaTtb B CBETE 3TOWN TeOpMM CBONCTBA
OCHOBHbIX KNTAaCCOB HEOPraHN4YEeCKUX COeaUHEHUN.

dopmynupoBaTb OCHOBHbIE MOSIOXKEHNA TEOPUN XMMUYECKOTO CTPOEHUS
OpraHN4YeCcKUx CoeJMHEHUN N XapakTepunsoBaTb B CBETE 3TOW TEOpPUM
CBOMCTBA OCHOBHbIX KNAcCOB OpraHN4YeCckux CoeANHEHNN.
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BaxHenwue
BellecTBa U
MaTepuarnbl

XapaktepusoBaTb COCTaB, CTPOEHUEe, CBOMCTBA, NOSTy4YeHne n
npumMmeHeHne BakHenwmnx metannos ( IA n Il A rpynn, antoMnHmus,
Xenesa, a B eCTECTBEHHO-Hay4YHOM npodusie u HeKoTopbIx d-
91EMEHTOB) U UX COEOUHEHWIA.

XapaktepusoBaTb COCTaB, CTPOEHUEe, CBOMCTBA, NOSTy4YeHne n
npumeHeHne BaxkHenwmnx Hemetannos (VIIA, VIIA, VIA rpynn, a Takke
asoTa u ocdopa, yrnepoaa n KpemHus, Bogopoaa) 1 nx coeguHeHun.
XapaktepunsoBaTb COCTaB, CTPOEHME, CBOMUCTBA, Nofy4YyeHne u
NpUMEHEHNE BaXXHENLUNX KNaccoB YrneBo4opoaoB (ankaHos,
LMKNoankaHoB, anikeHoB, ankMHOB, apeHoB) N NX Hanbosiee 3Ha4YMMbIX B
HapPO4HOX03ANCTBEHHOM MNfiaHe npeacTaBuUTenen.

B aHanornyHom kntoye xapakrepmnsoBaTb BaXXHENLLUX NpeacTaBuTenien
OPYrnX KIaccoB OpraHMYecKUx COeANHEeHUN: MeTaHos U 3TaHon,
CNOXHble 3ahupbl, XMpbl, Mbina, anegernabl (popmansgerng un
aueTanbaerng), KeToHbl (aueToH), kKapboHOBbIE KMCNOTbI (YKCYyCHas
KMCnoTa, Ans ecTeCTBEeHHO-Hay4yHoro npounga npeacrasutenem
OPYruxX KNnaccoB KMCMOT), MOHOcaxapuabl (rroko3a), aucaxapuibl
(caxaposa), nonucaxapuabl (Kpaxmarn v Lennonosa), aHummH,
aMMHOKNCOTbI, 6EMKN, NCKYCCTBEHHbIE M CUHTETUYECKNE BOSIOKHA,
Kay4yKu, nracTmacchl

XUMMUYEeCKUMN A3bIK U
CUMBOIUKA

Mcnonb3oBaTb B y4ebHON 1 nNpodeccMoHanbHOM AeaTenbHOCTH
XUMUYECKNE TEPMUHBI U CUMBOJINKY.

HasbiBaTb U3y4yeHHble BeLwecTBa Mo TPUBMANbHOW UM MeXAyHapO4HON
HOMEHKNaType n oTpaxaTb COCTaB 3TUX COeANHEHUI C MOMOLLbIO
XUMUYECKMNX POPMYIT.

OTpaxaTb XMMMYeCKne NpoLecChl C MOMOLLLIO YPaBHEHUIA XMMUYECKNX
peakuun.

Xnmunyeckue
peakuum

OBBACHATB CYLLHOCTb XMMMYECKUX npoueccoB. KnaccudpuumpoBaTb
XUMUYECKME peakunmn no pasnmnyHbIM Npu3HaKam: YUcny u coctaBy
NPOAYKTOB U peareHToB, TENNOBOMY 3(PdeKTy, HanpasneHuo, gase,
HanMuuIo KaTanmsaTtopa, U3MEHEHU0 CTeNeHen OKUCIIEHNS ANIEMEHTOB,
obpasyrLumx BeLlecTsa.

YcTaHaBnuBaTb NpU3HaKy obLero n pasnnu4yHoro B TUMOMOMN peakLmm
AN HeopraHM4Yeckom N opraHNYecKkomn XMMUN.

KnaccudmumposaTb BeLecTBa U NPOLECCHl C TOYKU 3PEHUST OKUCTIEHUS-
BOCCTaHoBMNeHus. CoCTaBnATb YpaBHEHUS peakumii C MOMOLLbIO MeToaa
3MeKTPOHHOro 6anaHca.

OBBbACHUTBL 3aBMCMMOCTb CKOPOCTU XMMUYECKON peakumnn 1 NONoXeHNs
XUMMYECKOro paBHOBECUS OT pasfnyHbIX (PpaKTOPOB.

Xumuyeckun
3KCNepUMEHT

BbINOMHATH XMMUYECKMIA SKCNEPUMEHT B NOSTHOM COOTBETCTBUM C
npaeunamu 6esonacHoCTy.

Habntogatb, vkcMpoBaTh 1 ONMUCbIBaTb pe3yrnbTaTbl MPOBEAEHHOMO
3KCMEepUMEHTA.

Xumunyeckas
nHdopmaums

[MpoBOAUTL CaMOCTOATENBbHbLIN MOUCK XMUMUYECKOW MHAOpMaLuu ¢
MCMNOMb30BaHMEM Pa3SINYHbIX MICTOYHUKOB (Hay4YHO-NONYNAPHbIX
n3gaHnin, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa);
Mcnonb3oBaTb KOMMNbIOTEPHbIE TEXHOMNOMKU ANA 06paboTkM U nepenayn
XUMUYECKON MHGOpMaLUKM 1 ee NpeacTaBneHnda B pasfinydHbiX hopmax.
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PacuyeTbl no YcTaHaBnuBaTb 3aBUCMMOCTb mMexay Ka4eCTBEHHOW M KONMYECTBEHHOM

XMMUYECKUM CTOPOHaMM XMMUYECKNX 0OBEKTOB M NMPOLLECCOB.
dopmynam u Pelwatb pacyeTHble 3a4a4m No XMMMYeckum bopmynam 1 ypaBHEHNUSIM.
ypaBHEHUAM

MpodmnbHoe n OO6bACHATL XMMUYECKNE ABMNEHUS, NPOMCXOAsSLLME B nNpupoae, ObiTy n

npocgeccuoHanbHO | Ha NPON3BOACTBE.
3HaYMmoe OnpepenaTtb BO3MOXHOCTU NPOTEKAHUSA XMMUYECKUX NPEBPALLEHNN B
cogepxaHue pas3nnYHbIX YCIOBUSX.

CobnogaTb NpaBuna 9KONOrMYECKN rpaMoOTHOMO NOBEAEHUS B
OoKpyXatoLlen cpege.
OueHnBaTtb BNAHNE XMMUYECKOMO 3arpsi3HEHUS OKpYKatoLlen cpeapbl
Ha opraHu3M 4yenoBeka 1 apyrue XXuBble OpraHM3Mbl.
CobnogaTb npaBuna 6e3onacHoro odpalleHns ¢ ropryYuMn n
TOKCU4YHbIMW BeLLlecTBaMu, nabopaTtopHbIM 06opyLoBaHMEM.
oTOBUTL pacTBOPbLI 3a4aHHOM KOHLEHTPaUUKM B ObITY 1 Ha
NpPon3BOACTBE.
Kputnyeckn oueHmBaTb JOCTOBEPHOCTb XMMUYECKOM MHADOPMaLINN,
NnocTynarwLlemn n3 pasHbiX MICTOYHUKOB.

8.YHYEBHO-METOAMYECKOE N MATEPUAJIbHO-TEXHUYECKOE
OBECMNEYEHUE NMPOrPAMMbI YHEBHOU AUCLUUMITIMHBI XUMUA

[na peanusauum nporpammbl OUCUUNIMHBLI NPEAYCMOTPEHblI Y4eOHbIN KabuHeT
xummn.  OBopyaoBaHne  yyebHOro kKabuHeTa (HarnsgHble  nocobus):  Habopbl
LLAPOCTEPXKHEBLIX MOAENEN MOMEKYS, MOLENN KPUCTaNSIMYECKUX PeLleTokK, KOSnekumm
MPOCTbIX N CNOXHbIX BELLECTB WU/UNK KONMEKLUUN NOIMMEPOB; KOSNEKLMA FTOPHbIX Nopos u
MuHepanos, Tabnuua MeHgeneeBa, yyebHble unbMmbl, UMdpoBLIe ObpasoBaTesibHbIE
pecypchbl.

TexHnyeckne cpeactsa 0OydeHUs: KOMMNbIOTEP C YCTPOMCTBaMU BOCMPOU3BEAEHUS
3BYKa, MPUHTEpP, MyNbTUMEANa-NPoeKTop ¢ akpaHoM. JlabopaTopHoe obopyaoBaHue.

9.KOHTPOIJ1b U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBLLUEOBPA30OBATEJIbHON AUCLUUMIINHDI

KoHTpomnb 1 oueHka pe3ynbTaToB OCBOEHUsI 0bLeobpa3oBaTenbHON AUCLUMNIIMHDI
pacKpbIBaKTCA Yepe3 AUCUUNINHAPHbIE pe3ynbTaTbl, HanpaBreHHble Ha hopMUpPOBaHME
obWmMX 1 npodeccuoHanbHbIX KOMMETEHUMA NOo pasgenaMm M Temam COopepKaHus
yyebHoro matepuana.

O6bwas/npodeccuoHanbHas Paspgen/Tema Tun oueHOYHbIX
KOMNneTeHUus MeponpusaTUn
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OK 01. BbibmpaTb crnocobbl Tema 1.1-1.7
pelleHna 3agad Tema 2.1-2.3 T
npodeccnoHanbHON Tema 3.1 yeCT”pVOBaHme
DEeATenbHOCTN NPUMEHNTENbHO K | Tema 4.1 PCTHbM onpoc
PasnMYHbIM KOHTEKCTaM Tema 5.1-5.4 CLUCHNE PaCcHETHBIX
3apad
Tema 6.1
Tema 7.1 HabntopgeHune 3a xoaom
Tema 8.1. 8.2 BbIMOSTHEHUSA NPaKTUKO-
Tema 9.1.1-9.1.5/9.2.1- | OPUEHTUPOBAHHLIX
925 3agaHun
OK 02. Ncnonb3oBaTb Tema 1.2 ng:ﬁ"_ﬁ:faig?“e
COBpPEMEHHbIE cpeacTBa Noucka, Tema 1.4-1.7 E ai/(queCKmx y
aHanusa n uHTepnpeTauuu Tema 2.1, 2.2 ng6o ATODHBLIX baBOT
MHOPMAaLWM, U Tema 4.1, 4.2 M OBF; eHF?/Ie XVIFI\)/IVNeCKOFO
MHOPMALMNOHHBIE TEXHONOIMNK Tema 5.2-5.4 posea
aKcrnepuMeHTa
Ond BbINONTHEHUA 3a4a4 Tema 6.1 BLiNoNHEHMe
npodgeccuoHanbHom Tema 7.1 KOHTDOMBHbIX
JesTenbHOCTH Tema 8.1, 8.2 a60pT o
Tema 9.1.2-9.1.5/9.2.2- P
925 %asp,enaM OVCUMMNUHbI
LleHKa CaMOCTOSATENbHO
qu)g)tKTVIBHO $2m: ;Z 29 BbIMOJTHEHHbIX 3a4aHUN
- A 3awwmTta yyebHo-
B3ammopaencTteoBaTtb 1 pabotatb B | Tema 4.1, 4.2 CCHEIOBATENBCKOMO
KONIeKTnBe n komaHae Tema 5.2-54 A
Tema 6.1 npoeKTav(c y4yeTom
Tema 7.1 Oynywen
' npodgeccmnoHasnbHoOn
Tema 8.1, 8.2
Tema 9.15/9.2.5 geﬂTeanocm)
= — — alnTa peLueHnst Kemc-
OK 07. CopgencrBoBaTb ) Tema 1.7 3apay (C yuetom GyayLuen
COXpPaHEeHUI0 OKpYyXaloLLen Tema 2.3 NPOMECCHOHANBHON
cpenbl, pecypcocbepexeHuto, Tema 5.1
AEATENbHOCTW)
NPUMEHSATb 3HaHMs 06 nameHeHnn | Tema 8.1, 8.2 BbINOSHEHME 3a0aHMii
Knumara, npuHumnel 6epexnueoro | Tema 9.1.2-9.1.5/9.2.2- NPOMEXYTOUHOM
npousBoacTBa, 3PPHeKTUBHO 9.2.5 aTTecTaumn

AencTBoBaTb B Ype3Bbl4YalHbIX
CUTyaumsax

KpMTepVII/I n MeToaAUKU OUEHKM NTIMYHOCTHbLIX pe3yribTaToB

Ne Kputepun oueHkun Kypcbl | MeToaukn, nokasatenv oueHKu
JINYHOCTHbLIX pe3ynbTaToB
1 [leMoHCTpauna nHtepeca K 1 Kypc | AHKETMPOBAHME Ha TEMY:
OyayLen npodeccun «OTHOWwEHME K ByayLien
npodeccnny
1 kypc | Y4acTtume B KOHKypcax
npodpeccnoHarnbHoro
MacTepcTBa, TEXHUYECKOTO
TBOPYECTBA, B ABMXEHUN
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«Monopgple npodeccnoHanbl», B
paboTe npodeccmoHanbHbIX
KPY>KKOB. (pamMoTbl, AUNSIOMbI,
cepTudmKaTtbl 3a y4acTtume.
AHanun3 NpoayKkToB
AeaTenbHOCTM (NPOEKTOB,
TBOPYECKMX paboT U T.M.)

OueHka cobCTBEHHOrO 1 kypc | [lnarHocTuyeckoe TeCTUpoBaHue,
NPOABWXEHNSA, NIMYHOCTHOIO mMeToamnka «CamooLeHka»
pas3BuTus "pamoThbl, GnarogapHocTy,
cepTudmkaTbl
1 kypc | lmarHocTnyeckoe TecTMpoBaHue
«A-peanbHoe» A-maeanbHoey.
1 kypc | [JuarHocTudeckoe TeCcTMpoBaHune
«YNopCTBO B AOCTMXKEHUN LENn».
pamoTbl, bnarogapHoOCTH,
cepTudmkaTbl
MonoxutenbHas AMHaMKKa B 1 kypc | HabnogeHue. AHkeTupoBaHue
opraHu3aunm cobCTBeHHOM ANS OLEeHKM YPOBHS y4ebHowm
y4yebHON fesaTenbHOCTU No MoTuBaumn H JlyckaHoBom
pesyrnbTatamMm CaMOOLIEHKN, 1 kypc | Habnogenue. Metoguka ons
camoaHanusa u Koppekuum ee ANarHOCTUKM y4ebHOoM
pe3ynbTaToB mMoTuBauun ctyaeHtos (A.A.PeaH
n B.A. AkyHUH, moandukaumna
H.Ll. bBagmaesown)
OTBETCTBEHHOCTb 3a pe3ynbtaT 1 kypc | HabnogeHue. CBoeBpeMeHHOE
y4yebHOM AesaTenbHOCTU U BbIMONIHEHNE NabopaTopPHBbIX,
noaroToBke K npakTnyecknx pabot un 1.4.
npodeccnoHanbHON AHanus ycrneBaemocTu u
AeaTenbHOCTU nocewaemocTu. Yyer
pe3ynbTaToB 3K3aMeHaLNOHHbIX
ceccuu
lMposasneHune 1kypc | HabntogeHue
BHCOKOHPO(*)GCCMOHa”bHOM 1 Kypc | XapakTtepucTuka ¢ Mmect
TPYOOBOW aKTUBHOCTM
NPOXOXOeHns
NPOn3BOACTBEHHOW NPAKTUKM
YyacTtume B nccnegosatensckon n | 1 kypc | F'pamoTbl, GnarogapHocTy,
npoekTHon paboTe cepTudukaTtbl 1 gp. 3a y4acTtue B
KOHKypcax, KOHpepeHUMsX 1 T.0.
AHanus npoayKToB
AeATenbHOCTM (NPOEKTOB,
TBOPYECKNX pabot)
YyacTtre B KOHKypcax 1 kypc | [pamoTbl, GnarogapHocTy,
npodeccnoHanbHOro cepTudukaTbl, NpuKasbl,
MacTepcTBa, onuMmnuagax no doTooTHETHI N Op.
npodeccun, BUKTOPUHAX, B
npeaMeTHbIX Hegensax
CobniogeHne 3TU4EeCKnUX HopMm 1 kypc | HabnogeHue. dukcaymsa
00LieHNs Npy B3aMMOAENCTBUM C HanmM4us nnu OTCYTCTBUSA
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oby4arowmmmcs,
npenogasaTensiMm, Mmactepamm u
PYKOBOAUTENSIMU MPaAKTUKN

KOH(NUKTOB.

9 KoHCTpyKTUBHOE 1 kypc | HabnogeHue. TecT «YpoBeHb
B3aMmogencrene B yuebHom KOHMMMKTHOCTM JINYHOCTU Y.
KOnnekTnee

10 [eMOoHCTpaums HaBbIKOB 1 kypc | HabnogeHuwe. TecT «YpoBeHb
MEXIMMYHOCTHOIO 4Eef0BOro KOH(MMKTHOCTM IMYHOCTN»
o6LWeHuns1, coumanbHOro UMnaKa

1 CdopmmpoBaHHOCTb 1 TecT «Tbl rpaxkgaHMHOM BbITb
rpaxgaHcKon nos3vumm Kypc | 06s3aH»

1 kypc | HabniogeHwne, yyactme B
MEPONPUATUAX FPaKaaHCKON
HanpaBneHHOCTH

12 (OTOBHOCTb K OBLLEHNIO U 1 TecT «YpoBeHb KOHPITMKTHOCTH
B3aMMOOENCTBUIO C NoAbMMN KYpPC | IM4HOCTU»
camMoro pasHoro crtaTtyca 1 B 1 kypc | HabnogeHne. dukcauns
MHOroo6pasHbIx HanNU4ns UM OTCyTCTBUSA
obcTosTenbcTBax KOH(PIMKTOB.

Xapaktepucrtuka ¢ Mect
npoxoxaeHus
NpOn3BOL4CTBEHHON NPAKTUKM.

13 MposiBrneHune 1 Occe «[lMaTpnoTtnam n ero
MUPOBO33PEHYECKNX YCTAHOBOK Kypc | rpaHuupbly. HabnwogeHue.

Ha roToBHOCTb MOMoAbIX nogen K | 1 kypc | HabnogeHune. Yyactue B

paboTe Ha 6naro OTevecTBa rpakgaHCKo-NaTpUoTUYECKNX
MEpPONPUATUSX, akumsx (oTo-,
BMgeomaTepmansl 1 1.4.)

14 MposiBrieHne npaBoBoOW 1 kypc | TecT «CKIOHHOCTb K
aKTUBHOCTM M HaBbIKOB AeBMaHTHoOMY nosefeHuo» (3.B.
npaBOMEpPHOro noBeAeHus, Jleyc, A.l'. ConoBbeB) AHanus
yBaXXeHus K 3aKoHy; HanNU4nsl UM OTCYTCTBUSA

npaBoHapyLUEHNI Y
obyyatowmnxcs. Hanmuve mnm
OTCYTCTBME MNOCTAHOBKN Ha
NpodMnNakTU4ecKnin y4eT B
opraHax cuctemMbl NPOPUNaKTMKK
1 AHanun3 Hanu4Ms UM OTCyTCTBUSA

KypC | NpaBOHapyLleHun y
oby4yarLmnxcsa

15 lMposiBneHne npasoBon 1kypc | AnarHocTtuka
aKTMBHOCTU U HaBbIKOB pobpoxenaTenbHOCTK (MO LWKane
npaBOMEpPHOro NoBeAeHus. Kamn6enna)

1 kypc | HabnogeHue. AHanua
pasmeLleHnss maTepraros B
coumanbHbIX CETSX.

16 YyacTue B peanunsaumm 1kypc | dnarHocTtuka

NPOCBETUTENLCKMX NPOrpamm,
MOMUCKOBbIX, apXE0NI0rMYECKuX,

AobpoxenaTenbHOCTH (MO LWKane
Kamn6enna). Habnogexnune
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BOEHHO-UCTOPUNYHECKUX,
KpaeBeg4eCKnx, BONTOHTEPCKNX

1 KypcC

TecT «HackonbKko Bbl
TOonepaHTHbI». HabnogeHue.

OTpsAAax N MONOAEKHBIX 1kypc | Wkana npuHatna gpyrux L.
obbeanHeHmnax ®deina. HabnogeHuwe

17 HobpoBonbyeckne NHNLMATUBDI 1 kypc | FpamoThbl, GnarogapHocCTy,
no noaaepxkKe NHBanMaos U cepTmdukaTtbl, Npukasbl, POTO U
npecrtapenbIX rpaxgax BMOEO OTYETbI, CTaTbU 1 Ap.

18 [MposiBreHne aKonorn4yeckomn 1 Kypc | Y4yacTme B BOSIOHTEPCKOM
KynbTypbl, ABvxeHun. PaspaboTka
OepeXXHOro OTHOLLEHUS K POLHOM NPOEKTOB, UCCIeaoBaHuN,
3emMne, NpupoaHbIM BoraTtcTBam CBSI3aHHbIX C 4aHHbIM
Poccun n, mupa HanpasneHuem, oTo BUAEO

Martepuansl

19 [emoHcTpauunsa YMEHUN n| 1kKypc | Yyactue B BOSIOHTEPCKOM
HaBbIKOB pasyMHOro ABWKEHUU. AHanNn3 NpoayKToB
NpMpoaononb30BaHNUS, AeaATenbHOCTM (MPOEKTOB,
HETEepPNUMOro  OTHOLUEHUS K TBOPYECKMX paboT 1 T.M.)
AENCTBUSAM, MNPUHOCALLMM  Bpea
3Konoruu

20 [leMoHCTpaunsa HaBbIKOB 1 Kypc | Y4acTne B BOFIOHTEPCKOM
340poBoro obpasa XusHu u ABWKEHUU. AHanNn3 NpoayKToB
BbICOKMI YPOBEHb KYNbTYpbl AeaTenbHOCTM (MPOEKTOB,
340poBbst 0by4vatoLmnxcs TBOPYECKMX paboT 1 T.M.)

pamoTbl, cepTudmKaTtbl U Op. 3a
y4yacTue B KOHKypcax,
KOHMepeHUMax 1 T.4.

21 MposiBneHune KynbTypbl 1 kypc | Hannyue nnun otcyTcTeue
notpebneHns nHgopmaumu, BpeHbIX rnpuBblyek. [NoceweHne
YMEHUI N HAaBbIKOB NOSIb30BaHUS CMOPTUBHbIX CEKLMI, KiyboB
KOMMbIOTEPHOMN TEXHUKOM, CNOPTUBHOW HanpaBfeHHOCTM.
HaBbIKOB OTOOpa N KPUTUYECKOrO YyacTtue B CNOPTUBHbIX
aHanusa uHdopmaummn, yMeHns COpPEBHOBaHMSX, B
OpPUEHTMPOBATLCS B 3gopoBbecbeperatomx u
WHOPMaLNOHHOM NPOCTPaHCTBE nponaraHaupyoLwmx 300pOBbIN

obpas Xn3HM MeponpuUATUsIX,
KOHKypcax, akumsax (¢oTo, Buaeo
OTYeThbl, CTaTbM, rPaMoThI,
cepTuduKkaTtbl U T.1.)

22 YyacTue B peanunsaumm 1 kypc | YcTHbIM onpoc. HabnogeHue.
NPOCBETUTENBLCKNX NMPOrpamm, AHanus pasmeLleHus
NMOWUCKOBbIX, apXe0SIOrn4eCcKunX, MaTepuanos B coumanbHbIX
BOEHHO-UCTOPUYECKMX, ceTsx
KpaeBeayecKkunx, BONIOHTEPCKUX
oTpsaax, U MONOAEXHbIX
06 beanHeHnAX

23 YyacTtue B KOHKypcax 1 kypc | [pamoTbl, AUNSIOMBI,

npodgeccnoHanbHOro MacTepcTaa
M B KOMa@HOHbIX MPOeKTax;

cepTudukaTthl, GrnarogapHocTy,
OTO 1 BUAEOOTYETHI, CTaTby U

T.A.
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24 [MposiBneHne 9KOHOMUYECKON U 1 KypC | YCTHbIV onpoc

doMHaHCOBOW KynbTypbl, AHanun3 npoayKToB
9KOHOMWYECKON rPaMOTHOCTH, a AeATenbHOCTM (MPOEKTOB,
Takke COOCTBEHHOW afeKBaTHOM TBOPYECKMX paboT 1 T.M.)

NO3ULIUM MO OTHOLLIEHUIO K
coumarnbHO-3KOHOMMYECKON
JENCTBUTENbHOCTU

10.PEKOMEHAOYEMAS JINTEPATYPA

Ana  peanusauumn  nporpammbl  GUGAMoTeuHbIn  oHA — obpasoBaTesibHON
opraHusauum  uMeeT  nedaTtHble  W/MAM  3NEeKTPOHHble  obpasoBaTefibHble U
NHOPMaLNOHHbIE pecypchl, pEeKOMEHO0BaHHbIE ans NCNONb30BaHNS B
obpasoBaTenbHOM npolecce, He cTapLue NATU NeT C MOMeHTa n3gaHus

Ona ctyaeHTtoB

1.Xumna. EcTecTBEHHO-Hay4yHbI npodunb: Yy4ebHUK [ns  obpasoBaTeribHbIX
opraHuMsauun, peanuaylowmx obpasoBaTesfibHble Nporpammbl cpeq. npody. obpasoBaHus/
[O.C labpuensaH, U.I'. Octpoymos, E.E. Octpoymosa, C.A. Cnagkos]; nog pea. O.C.
MabpuensHa. - 4-e uag., crep.- M.: ObpasoBaTenbHO-U3aaTENLCKUIA LEHTP «AKagemMunsay,
2025. -400 c. ISBN 978-5-0054-3176-9

2. Xnmusa. lNpakTukyMm: yy4eb. nocobue Ona CTyOAEHTOB yupexaeHun cpeq. npod.
ob6pasoBaHus/ [O.C MNabpuensiH, U.I'. Octpoymos, C.A. Cnagkos, H.M. [Jopodeesa]; noa.
peg. O.C TlabpuensH. 3-e wusg., ctep.-M.. O6pasoBaTenbHO-U3aaTeNbCKUA  LEHTP
«Akagemus», 2025. -304 c. ISBN 978-5-0054-3153-0

3. MNabpuensH O.C. Xumua. TecTbl, 3agaum n ynpaxHeHus: yd4eb. nocobue ons
CTYOEHTOB ydpexaeHun cpeq. npod. obpasosanusa/ O.C NabpuensH, I.I. JlbicoBa. 3-e
n3g., crep.-M.: O6pasoBaTenbHO-U3gaTenbCcknin LEHTp «Akagemusay, 2025. -336 c. ISBN
978-5-0054-3149-3

Ona npenopaBartens

1. O6 ob6pasoBaHun B Poccurickon Pepepaumun: denepanbHbii 3aKOH OT
29.12.2012 Ne 273-03 (B pen. PepepanbHbix 3akoHoB oT 07.05.2013 Ne 99-03, ot
07.06.2013 Ne 120-#3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-93, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014
Ne 84-93, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-d3, ¢ n3M., BHECEHHbLIMU
depepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-03, B peg. Ot 03.07.2016, ¢ m3m.OT
19.12.2016).

2. Mpukas MuHucTepcTBa obpasoBaHunsa n Haykun P® ot 31 gekabpa 2015 r. Ne
1578 «O BHeceHMM M3MeHeHu B dpefepanbHbli rOCyAapCTBEHHbLIM 0Opa3oBaTenbHbIv
cTaHgapT cpegHero obuiero obpas3oBaHusi, YTBEPXOEHHbIM npukazom MuHucTepcTBa
obpasoBaHua n Haykn Poccuinckon ®egepaumm ot 17 mast 2012 r. Ne 413».

3. [lMpukas MuHobpHaykm Poccum ot 29 gekabpa 2014 r. Ne 1645 «O BHeceHun
n3mMeHeHun B npukas MuHmuctepcTea obpasoBaHusa n Haykm Poccuiickon Pepepaumm ot 17
mMas 2012 r. Ne 413 «O6 yTBepxaeHun enepanbHOro rocygapCTBEHHOro
obpasoBaTenbHOro ctaHaapTa cpegHero (MonHoro) obuwero obpaszoBaHUs».

4. PekomeHgauMm nNo opraHu3auumn nonydeHust cpegHero obuwiero obpasoBaHuns B
npegenax ocBoeHus obpasoBaTefbHbiX MporpaMMm cpegHero npodecCcMoHanbHOro
obpasoBaHna Ha ©0ase ocHoBHOro obuwero obpasoBaHna C y4eToM TpeboBaHUN
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denepanbHbiX  rOCyfapCTBEHHbIX oObOpasoBaTenbHbIX CTaH4APTOB M NONyYyaemomn
npodeccun Mnu cneunanbHOCTU CpedHero npodeccuoHansHoro obpasoBaHus (MMCbMO
[enapTameHTa rocyaapCTBEHHOM NONUTMKK B cdhepe noarotoBkm paboumx kagpos n AMNO
MwnHo6pHaykmn Poccum ot 17.03.2015 Ne 06-259).

5. NabpuensH, O.C. Xumua gnsa npenogasatens: yd4ebHo-meToanyeckoe nocobue.
— M.: L Akagemus, 2012.

UHTepHeT-pecypcChbl

. www.pvg.mk.ru (onumnmnaga «lNMokopn BopobbeBbl ropbi»).

. www.hemi.wallst.ru (O6pasoBaTtenbHbI CanT ANA LWUKOMbHUKOB « XUMUSAY).

. www.alhimikov.net (O6pa3soBaTtenbHbI CanT 4NA LWKOSbHUKOB).

. www.chem.msu.su (OnekTpoHHas 6ubnunoTeka No XMmun).

. Www.enauKi.ru (MHTepHeT-u3gaHve ang yumtenen « ECTeCTBeHHbIE HayKny).
www.1september.ru (MeTognyeckas raseta «llepBoe ceHTAOPS»).
www.hvsh.ru (kypHan «Xumusa B LLKONEY).

www.hij.ru (kypHan «XuMuns n Xn3Hb»).

www.chemistry-chemists.com (3neKTpOHHbIN XXypHan «XMMUKN U XUMUS»).
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