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Penensusn
Ha upuMepiyio padouyio nporpamyy 001meodpa3’oBaTe/IbHOM THCIUHILIHHBI
OVILTT « Xt Ui npo@eccnonaibibix 00paz’oBaTe/bHbIX 0praHi3anHii

Pabouas nporpamma  obmeoGpazosarensnoil  wemumanael OVILIL «Xumush
Ga30BOIO  YPOBHSL Ut HPOQCCCHOnaIBIbIX  0Opa3oBaTeNbHBIX opranusanuil paspadotaia B
cooTBeTCTBHN ¢ DenepalibHbIM TOCY (APCTBEHHBIM  00PA30BATENILHBIM  CTAHAAPTAM CPELHETO
MPOPecCHOHAUTEHOTO 00PA3OBAHIIS.

B paGoueii nporpanvye JAHCIHIIIHAB TPHCYTCTBYIOT BCE HEOOXOINMBIE ITEMEHTBI: MECTO
JUICHHIUIAABL B CTpyKTVpe  obpaszopareiboil  nporpammet  CHO. wemn w o roragnpyembic
PE3VILTATI OCBOCHHSI ST HBLL IaHHpPYEMbIC pe3yJIbTaTI OCBOECHHMS
o6meobpasosarenphoil mncunie B cootseretsrn ¢ GI'OC CIIO u Ha ocnose ®I'OC COO,
0ObeM JIACIUIIMHLL 1 BHJIbT yueOHOH paboThl, TEMATHUECKUH TJ1aH U COACPKAHNE TUCHMIIHHBIL,
HpeacTaBieH QparmenT HPUMEPHOTO  TEMATHUYECKOTO IIaHa 1 CoJIepsKaH s
odteodpazosatensioll  memnmmneg OYJL11  «Xuvnsy,  onncbsaiommit - popMupoBanne
npodGeccHoNIbHBIN  KomIeTenuil crienmansioctn 44.02.02 «Ilperogasanne B HaualbHbIN
KIAACCAN». YCIOBHS Pea/i3ailii Hporpammbl 00ueodpasosaTelbHOH IHCIUIIITHBL, KOHTPOJIL |
OLCHKA PE3yIbTaToR ocBoeHms 001e0dpa3zoBaTeIbHON AUCHMIUIMHBL, MpeJicTaBieH (parMeHT-
HPUMEDP KOHTPOJIsS W OUCHKH  Pe3yILTaTo  ocBoeHust 001meo0pa3oBatebHON  IHCLHILIHbBI
OVJLLIL «Xumusy,  onnebBaiomuil — Gopviporanie  MpoQecCHONaIbHBIX  KOMITCTCHIHI]
crictmaiibiocT 44.02.02 «lpeno/aBadie B HaWQILHBIX KTACCAX».

[lporpaviva  COCTABICHY B COOTBETCTBHM ¢ JIOTHKOI  OCBOCHMS  IHCLHIIIHHBL
[TocaeoBaTeIBHOCTE TEM, TPSUIATACMbBIX K H3YUCHHIO, HATIPABJICHA HA KAYECTBCHHOE YCBOCHHE
yueoHoro Mateprana. KOHTpoldb 1 OHECHKA Pe3yILTaToB OCBOeHHs 00mmeodpa3oBaTelibHOH
SUICHHTUTHEBL Pa3Hoo0pasHbL, HANPABICHBI HA (POPMIPOBAHHE IPEAMETHBIX PE3YJILTATOB, 0OUIHX
Ho apoQecCHONUIBHBIN  KOMITCTEHIUT,  MEKIIPEJAMETHBIX  CBSI3CH ¢ JIpyTHMH  JIMCLATIMHAMH
0011eOGPAROBATEILIOTO 1 OOLIETPOQecCHOHATEHOTO HHKIOB yuebnoro mana OITOIL

MeTogaHUecKIe  peKOMEH A Mo MPAKTHYCCKUM B J1aDopaTOpHBIM  3aHATHSM
ofecneunBaloT GOPMUPOBAHIC VMCHIE JUIST BBINTOTHENHS HCCICHOBAHUI B ITPOLECCEe HAYHHOTO
HOBHANHST W TCOPeTHUCCKOr0  0O0CHOBAHISE  NPOQECCHOHATBHBIX  3a1dd, HAPaBICHbl  Ha
JAKPCTUICHIe  VMEHHs HOMCKd.  Haworuienins u o oOpaborkn  Hayunoli nHpopmaimu.  Herko
ONPEACICHBl  YCIOBHS  peainsaitity npuMepHoit - pabouelt  nporpammel.  OOpasosatelibHbIC
TEXHOIOTHI OOYHMEHHST XAPAKTCPH3YIOTCS HE TOJIBKO OOMIETIPHHSITLIMA (OPMAMH, TAKHME KK
JCKUMH W TPAKTHUECKHE  3aisTis, HO # 1abopaTopHBIMH, HUHTEPAKTHBHBIMEI (Qopmamy -

1CCTOBLIMM Ba1aH MMM, l'lll(‘,)()ﬂ\’lil!IH()HHHM obecrieHeHHeM peajin3aimu mporpaMmMbI.



[pencrasiennas Padowas rporpavyvia 00ieo0pa3zoBaTe/bHON  AHCUHATITHHDI YL LG
«XuMEsy Ga30BOTO YPOBIS LIS HPOPECCHOHATLHBIX 00Pa30BATEILHBIX OPraH3aMIl BRICTPOCHA
JOTHUECKH  TPAMOTHO.  MMECT  HPAKTHUECKYIO M HAY9YHYIO  HalpaBJIeHHOCTb,  BKIIOHACT
JOCTATOUHOE  KOJMYUCCTBO — HEOOXOUMBIN  DJIEMCHTOB,  COOTBETCTBYET  (peiepalibHbIM
FOCYJIAPCTBEHHLIM 00Pa30BATCIBHLIM  CTAHIAPTAM M MOXKET OBITh WCIONB30BaHa B yueOHOM
Hpomecce CreaILHOCTE cpesiiero npodeccHoHaIbHOTO 00pasoBaHusL.

Boisom: peneusupyenmas  pabowas  nporpamya  OYJLLL  «XuMus»  MOXKET OBITB
HCTOMB30BaHa Ul obecrieuenns  001e00pa30BaTeIbHOW MTOATOTOBKY Ul CTIELHATbHOCTH

44.02.02 «IIpernonaBanie B Ha4aIbHBIX KJlaccaxXy.

Peuensenol;
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OAOGPEHA

Ha 3aCeJaHMH Ie1arornueckoro CoBeTa
IIpotoxon Ne 04

ot 29 aBrycra 2023 r.

[Tporpamma yueOHON MUCHUILIMHBI paspaboTaHa Ha ocHoBe [lpumepHoi padouecit
nporpamMMbl 00meo6pasoBatenprolt gucnumnuasl OVI.11 Xumus a1 npodecCHOHaTBHBIX
obpasoBaTenbHBIX opranmsanuii, ogobpernoit ®I'bBOY MIIO HPIIO, ma ocmose Ilprikasa
Munucrepersa npoceernenust PO ot 12 arrycrta 2022 r. Ne732 «O BHeCeHHH H3MEHEHHH B

o

Hupéxrop AHIIOO «KDH0T»
,,{fg(iéiiif _ O.A.IlmeHu4Has
N7 MOJIIHCH O .11.0.
29 asrycra J Ol%,

®I'OC CIIO, yreepxknenusrit mpukazom MOH P® ot 17 mas 2012 r. Ne 413».

Opraunusaius — pazpadoraux: AHITOO «Kybarckuil 5KOHOMHUKO-FOPUINICCKAH

TEXHUKYM»

Paspaboruuk: Apytiousa Aptyp FOpeesud, npenonasarens, AHIIOO «K2IO0T)
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ONOLPEHA YTBEPXIAIO

Ha 3aCElIaHWH MeJaroruyecKkoro CoBeTa I[Hp@%drop AHTIOO «KD210T»

[Tpotoxomr Ne 04 / St O.A Ilmennynag
’ A= 2

or 29 asrycra 2023 r. fefiftics @.1.0.

29 aprycra 2023 1.

@OHI OLEHOYHBIX CPENCTB /I MPOBENEHHS TEKyIIEro KOHTPOIS U IPOMEXYTOUHOH
arrectaun no OVJI.11 Xumus mo crmermansHocTH 44.02.02 [Ipemonasanne B HavaTbHBIX
knaccax paspaboran ®I'BOY AITO MPIIO.

Ha ocnose tpe6osauuit ®I'OC cpexnero obuero o0pasoBaHus, NPEABIBIIEMBIX K
CTPYKTYPE, CONEPKAHUIO U Pe3yIbTaTaM OCBOCHMS yueOHOH TucUHIIMHbL « OOLIEeCTBO3HAHNEY , B
COOTBETCTBHH ¢ PeKOMEHIANMSIMH [T0 OPraHU3alH} IIOJIyYeHUS CPeIHET0 00uero 00pasoBanus B
Tpejenax OCBOEHHs 0OpAa30BATENBHBIX [IPOrPaMM CPeIHEro IPOoPEeCCHOHANBHOTO 00pa3oBaHus
Ha 0a3e OCHOBHOTIO 00IIET0 00pa30BaHus ¢ yaeToM TpeOoBaHkH (QenepatbHbIX TOCY 1apCTBEHHBIX
00pa3oBaTebHBIX CTAHIAPTOB KM MOJNydaeMod mnpodeccuy WM CIEHUATbHOCTH CPEIHEro
npogeccroranbHoro obpasosanus (HopmariBHyr0 mpaBoBy:0 ocHOBY peammsaimun COO B
npeneiax ocsoernuss OOII CITO cocTaBusioT:

. denepanbublii 3akoH oT 29.12.2012 r. No 273-®@3 «O6 obpasosarmu B Pocculickoit
®enepanun» (B pen. PenepansHoro 3akoHa oT 24.09.2022 N 371-03);
e ITpuxa3z MunoGprayku Poccun ot 17.05.2012 1. Ne 413 «O6 yTBepKAeHUH (eNepaibHOTO

roCyIapcTBEHHOTO 00pa3oBaTebHOTO cpenHero obmero obpasopaHus» (B pen. [lpukasa
Munnpocsemnenns Poccuu ot 12.08.2022 N 732);
e ITpuka3 MunobGpuayku Poccuu ot 14.06.2013 r. Ne 464 «OG6 yreepxnenun [lopsiaxa
OPTraHU3alMid ¥ OCYINECTBICHMS 00pa30BaTeNbHON NEATENBHOCTH II0 00pa3soBaTelbHBIM
IporpaMmanm CpeaHero npoheccuoHaIbHOTo 00pa3oBanusy» (mpexpamaet aeictaue ¢ 01.03.2023
¥ )3
° INpuka3 MunrcTepcTBa IpocBemerus Poccuiickoit @eneparun ot 24.08.2022 Ne 762 «O6
yTIBEepKIeHHH [lopsimka OpraHu3alvy W OCYIISCTBIEHKS 00pa3OBATENbHOW MESITENBHOCTH 110
00pa3oBareNbHBIM IPOrpaMMamM CpeIHero IpohecCHOHATBHOT0 00pa3oBanys (BCTYAeT B CHITY
¢ 01.03.2023);
e Ilpuka3 Munnpocsemenuss Poccuu ot 23.11.2022 Ne 1014 «OO6 yTBepKIeHHH
(enepanbHO 06pa3z0BaTENBHOM TPOTPaMMBI CPETHETO 00IIEro 0OpasoBaHus.y.

[omoxxeHHEM O TEKYIIEeM KOHTPOJE 3HAHUM U MPOMEXKYTOYHOH aTTECTALUU CTYICHTOB

AHITOO «KDHOTy.

Oprammsanus — paspaborumk: AHIIOO «KyGaHCcKkuH 5KOHOMHKO-IOPHIHYECKHM
TEXHUKYM»

Paspaborunk: ApyTiousH Aptyp FOpsesud, nmpenonasarens AHIIOO «K3HO0T» //f(’ i
3
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COJNEPKAHUE

1. O0mras xapakTepucTuKa pabodeit mporpaMMbl 00111e00pa30BaTEIIPHON TUCIUILIAHEI ... OmunoKka!l

3alc.11axuca HE omnpeaejicHa.

2. CTpyKTypa ¥ coiepKaHue 0011eo0pa3oBaTeIbHON JUCIUIUIUHEL ............. Omnodka! 3aknagka He

onpeaeJjicHa.

3. YcaoBus peanuzaiuy IporpaMMbl 0011eo0pa3oBaTeIbHOM TUCIUIUIMH. .. Omuoka! 3akaaaka He

onpeaeseHa.

4. KoHTpOJIb ¥ OILIEHKA PE3yJIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON JUCITUTUINHE ........ Omudka!

3akaaaka He omnpeaejacHa.



1. OBIIAST XAPAKTEPUCTUKA PABOYEN ITPOI' PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIUIMHBI « XUMU S»

1.1. MecTo IMCHUILUIMHBI B CTPYKTYpe OCHOBHOIi npodeccuoHanbHOI 00pa3oBaTeIbHOI
NPOrpaMmblI

OO6meoOpa3oBaTenibHas AUCHUILIMHA «XUMHUS» U3y4daeTca Ha 0a30BOM ypOBHE B
00111€00pa30BaTEIbHOM IHMKJIE YY4EOHOrO IJIaHa OCHOBHOW Mpo¢eCcCHOHATBHON 00pa3oBaTEIbHOM
nporpammsl crienasibHOCTH 40.02.01 TIpaBo 1 opranu3aus COMaIbHOTO 0OCCIICUCHHS.

Tpy10eMKOCTh AUCHUIUTMHBI « XUMHUA» Ha 0a30BOM YPOBHE COCTABIISET 72 yaca, U3 KOTOPBIX
64 yaca — 6a30BbIN MOIYIH (6 pa3aenoB) U 8 4aCOB — MPUKIAIHON MOy (1 pa3ae), BKIIFOYatomui
NPaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHON MPo(ecCHu Wi CenalbHOCTH.

[TpuxnanHoil Moaynb BKIItOUaeT oAuH paszaei. Pazaen 7 «Xumust B ObITY U IPOU3BOACTBEHHON
JeSITeTIHHOCTH YEJIOBEKA» pealln3yeTcs U BCeX npodeccuii/crnennaibHOCTel Ha MaTeprasie KeHcoB,
CBSA3aHHBIX C OKOJOTMYECKOH Oe30MacHOCTbI0 W OLEHKOH TMOCIeACTBUIl  OBITOBOM U
MIPOU3BOJICTBEHHON JIEATENBHOCTH, MO OTpacisaM Oyayieil mpodeccHOoHaNbHOM AeAaTeIbHOCTH
00y4aromuxcs.

[lepuon oOydeHus © paclpeneieHHe II0 CeMecTpaM OmpefenseT oOpa3oBareiabHas
OpraHM3alus CaMOCTOSTENbHO, C YUETOM JIOTUKU (POPMUPOBAHUS PEIMETHBIX PE3YJIbTATOB, OOIINX
U TPOoPECCHOHATBHBIX KOMIICTCHIIUH, MEKIPEIMETHBIX CBS3ed C JPYTrUMH JTUCIUTUIMHAMUA
0011e00pa3oBaTeaIbHOr0 U 00MEPO(EeCCHOHATBFHOTO IUKIIOB YU4EeOHOTO TUIaHA.

1.2. Iles1u ¥ IVIAHMPYeMble Pe3yJbTAThl 0CBOCHHUS AN CIHUILTHHBI

1.2.1. lleau u 3aga4u AU CHUILIMHBI

@opMuUpOBaHUE y CTYIEHTOB IPEICTABICHUS O XMMHUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa KaK OCHOBBI NPHHATUS PELICHUHA B >KU3HEHHBIX M MPOU3BOJCTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM cpeie.

3agayu AUCHMILIMHBI:

1) chopmupoBaTh NMOHMMAHHE 3aKOHOMEPHOCTEH INPOTEKAHMUSI XUMUYECKUX IPOIECCOB U
ABJICHUM B OKpYXarolled cpene, ULEJIOCTHOW HAaydyHOM KapTHHBI MHpA, B3aUMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJIbI HEOPraHWYECKMX M OPraHMYeCKUX BELIECTB,
YpaBHEHMs] XMMHUYECKMX pPEaKIHUH, OOBACHATb HUX CMBICI, WHTEPIPETUPOBATh pPE3yJIbTaThl
XUMHYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM MPOBEACHUS MNPOCTEUIIUX XUMHUYECKUX HKCHEPUMEHTATbHBIX
HCCJIEIOBAaHUM ¢ COOJII0/IEHNEM MpaBUil 0€30MacHOr0 OOpaleHus ¢ BEIIeCTBaMU U Ja00paTOPHBIM
00opyI0BaHUEM;

4) pa3BUTh yMEHHMs HCIIOJIb30BaTh HMH(OPMALMI0O XUMHYECKOIO XapaKTepa W3 pa3iIMuHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHSI IPOrHO3UPOBATH MOCIEICTBUS CBOEH JEATEIIbHOCTH M XUMHUECKUX
IPUPOHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmMHpOBaTh MOHMMAHUE 3HAUUMOCTH JOCTHKEHUH XUMHMUYECKOW HAYKH M TEXHOJIOTUH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.



1.2.2. IInanupyemMble pe3yJibTaThl 0CBOCHHS 0011e00pa3oBaTe/bHON JUCHUILINHBI B c00TBeTCcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Koa n IlnannpyemMble pe3yabTaThl 0CBOCHH S JUCIHUIJIMHBI
HAUMEHOBaHU
e
dopmMupyembl O6mme’ JIMCHMILIHHAPHBIE?
X
KOMIIEeTeHI M i
OK 01. B yacTu TPYyA0BOro BOCIMTAHMSA: - BJIAJETh CHUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas  BKJIKOYAET:
Bri6upats - TOTOBHOCTH K TpPYHdy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJAralouIie MOHATUSA (XMMHUYECKUN SJIEMEHT, aTOM, JJIEKTPOHHAas
CTIOCOOBI MacTepcTBa, TPYA0T00HE; 000J104Ka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAII aATOMOB, MOH, MOJICKYIIa,
pellleHus 3a1a4 | - TOTOBHOCTb K  aKTUBHOM  JESITENbHOCTH | BAJIGHTHOCTb, DJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHUCICHHS, XMMHYECKas
npodeccnoHall | TEXHOJOTHYECKOW M COIMAIbHOM HAIIPABIICHHOCTH, | CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBI O0BEM, YTJICPOJHBIN CKENeT,
BHOM CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U | (DYHKIMOHANBHAS TPYIIA, PAAUKAI, U30MEpUS, U30MEPbI, TOMOJIOTUYECKUN
NESATEIBHOCTH | CAMOCTOSATENIBHO BBITIOJHATH TAKYIO JACSATEIBHOCTD; | PSl, TOMOJIOTH, YTIEBOJAOPO/IbI, KUCIOPOI- U a30TCOACPIKAIINE COSAUHEHNUS,
MPUMEHHUTEIIBH | - UHTEpEC K pa3IMYHBIM chepam | OUONOTHYECKH aKTUBHBIE BellecTBa (YIJI€BOJBI, KHUPBI, OCIKHU), MOHOMED,
0 K pa3JIM4HBIM | IPO(ECCUOHATBEHOM NESITEbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE  COCIMHEHMS,
KOHTEKCTaM OBilaleHHe  YHMBEPCAJBHBIMH  YYeOHBIMM | KPUCTAJUIMUECKAsl PEIIeTKa, TUIBl XUMHUYECKUX DPEaKIUil (OKUCIUTEIbHO-
NM03HABATEJbHbIMH J1E/iCTBUSIMH: BOCCTAHOBUTEJIBHBIC, SK30-H SHJIOTEPMHUUECKHUE, PEAKI[HU MOHHOTO 0OMEHA),
a) 0a3oBble JIOTHYECKHE NeHCTBHSA: pPacTBOP, IEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOIUTHIECKAS JUCCOIUALUS,
- CaMOCTOSITENILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKON PEaKINi, XUMHUIECKOE

aKTyaJM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIH MPU3HAK WM
OCHOBAaHUA OJIA CpaBHCHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
00001IeHHS;

- OmpeneNnaTh eI JeATEIBLHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpe‘II/IH B
paccMaTpUBAEMBbIX SBJICHUSX;

3a/1aBaTh

paBHOBECHE), TEOPUM U 3aKOHBI (TEOpUS XMMHUYECKOTO CTPOCHUs
opranuueckux BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOIUTHYECKON
aucconyanuu, nepuogudeckuii 3akod [[.M. Menneneesa, 3aKk0H cOXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XUMUH, (AKTOJIOTHYECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BeUlecTB B OBITY U
IIPAKTUYECKOU JEATEIbHOCTH YEJI0BEKA;

- YMETh BBIABJIATh XAPAKTEPHBIE IPHU3HAKM W B3aMMOCBS3b H3YUYEHHBIX
MOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE MIOHATHUSA IIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB W WX MPEBPALLCHHN;
BBIB/IITh  B3aUMOCBS3b  XMMHUYECKUX  3HAHUKW C  TOHATUSAMU U




- BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh
COOTBETCTBUE pPE3YJbTATOB IIEJIIM, OIICHHUBAThH
PUCKH TIOCTICICTBHIA NESTEILHOCTH,

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HUCcIeI0BaTeILCKUE JelCTBUA:

- BJIaJIETh HABBIKAMHU Y4eOHO-HCCIIET0BATEIBCKON 1
MIPOCKTHOM JIEATEILHOCTH, HABBIKAMH pa3pericHus
npo0Jem;

- BBIABJISITH TPUYMHHO-CIICJICTBCHHBIC CBS3U M
aKTyaJIM3UPOBATh 3a/1a4y, BBIABUTATH THIIOTE3Y €€
pelIeHuUS, HaXOJUTh apryMEHThI I
JIOKA3aTeIbCTBA CBOWMX YTBEPXKICHUH, 3a/aBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAM3HUPOBATH TOJYYCHHBIC B XOJE PEIICHUS
3aJ1a4yd  Pe3yJIbTaThl, KPUTHYECKHU OIEHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh MEPEHOCHUTH 3HAHWS B MIO3HABATEILHYIO H
MPAKTHYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- yMeTh WHTETPHPOBATh 3HAHHUS U3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIIBATaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON M COIMAIbHOM MPaKTHUKE

npejiaraTh

IIPEJICTaBICHUSIMU IPYTMX €CTECTBEHHOHAYYHBIX MPEIMETOB;
- yMETh UCIOJIb30BaThb HAUMEHOBAaHUS XUMUYECKUX  COEIMHEHUU
MEXKJIYHAPOAHOTO COK3a TEOPETUYECKOW M NPUKIAJAHOW XHUMUU U
TPUBHUAJIbHBIC HA3BAHUS BXXHEHUIINX BEIECTB (3TUJICH, alleTUJICH, [NIULIEPHH,
denon, dopmanpaerun, YKCYCHas KHUCIIOTAa, TIWIWH, YyrapHbld ras,
YIJIEKUCIHIBIM Ta3, aMMHUaK, raiieHasl u3BeCTb, HEralleHas U3BECThb, [IUThEBast
cola M JpPYyrux), COCTaBIATH (OPMYJIBI HEOPTaHUYECKUX M OPraHUYECKHUX
BEIIECTB, YPAaBHEHUS XUMHUYECKHX pEaKIUil, OOBACHATH UX CMBICI;
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU U 3alIUCSAMU YPABHEHUN XUMHYECKUX
peaKuuii;

- YMEThb YCTaHaBIIUBaThb NPUHAMJICKHOCTh W3YYEHHBIX HEOPraHUYECKUX HU
OpraHMYECKUX BEIIECTB K OMPEEIIEHHBIM KJIaccaM M IpyIaM COeAMHEHUH,
XapaKTEepU30BaTh MX COCTAaB W BAXHEHIINE CBOWCTBA; ONPENENSATb BUIBI
XUMHUYECKHUX CBSI3eM (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOIHAs),
THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH XUMHUECKUE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHUS: O XMMHUYECKOHM  COCTaBIAIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XMMHMHM B TO3HAHUU SIBICHUI
npupoabl, B (HOPMHUPOBAHMM MBIIUICHUSI U KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAUMOM ISl pEIIEHUs PAKTHUECKUX
3a7ja4 M HKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 370POBBIO U
MPUPOAHON CpeliE;

- YyMeTh MPOBOJUTH PACUEThl MO XUMHUYECKHUM (GopMyliaM U YpaBHEHHSIM
XUMHYECKMX peaklUuid C  HCIOJIb30BaHHWEM  (PU3MYECKHX  BEJIMYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: Macchl, 00beMa
(HOpMasnibHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS AJIs MPUHATHUS PEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa
IOMCKa,

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM U OOIIECTBEHHOM MpaKTHKH,
OCHOBaHHOT'O Ha Jajore KYJBTYP,

- YMETb IJIAHUPOBATH U BHINOJIHATH XUMUYECKUN SIKCIIEPUMEHT (IIPEBpaICHUS
OpPraHNYECKHX BEIIECTB IPU HArPEBAHUH, IOJIYYEHUE STUIICHA U U3YUYEHUE €T
CBOMCTB, KAUECTBCHHBIC pPEAKUMM HA aJbJCTHIbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JIeHaTypauusi OeJIKOB MpU HarpeBaHUM, LIBETHbIE PeaKLUU OEIKOB;
IPOBOJIUTH PEAKLIMH HOHHOTO OOMEHa, ONPEAEIISITh CPeAY BOAHBIX PACTBOPOB,




aHaIM3a u
UHTEpIIpETaly
u uH(popMauu
u
UH(OPMALUOH
HBIC
TEXHOJIOTUU
ISt
BBITTOJTHEHUS
3amaq
npodeccruoHan
BHOU
JESATeTbHOCTH

CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOErO0 MeCTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOU
KYJIbTYpPbl KaK CPeJCTBa B3aUMOICHCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAaHHME IIEHHOCTH HAyYHOW JEsATEIbHOCTH,

FOTOBHOCTb  OCYHICCTBJISITH  MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO JeSITeNIbHOCTD
WHJUBUIyAJILHO U B TPYIIIIE;

OBinaseHue  yHUBeEpPCAJIbHBIMH  Y4eOHBIMH

MO3HABATEJILHBIMH 1eHCTBUSIMM:

B) padora ¢ ungopmanmeii:

- BJIAJICTh HABBIKAMH IOTYYCHHS] WHPOPMAIUU U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIHLHO
OCYIIECTBIISATh MOUCK, aHAJU3, CUCTEMAaTU3AIUIO U
MHTEPIIPETANIO HH(DOPMALIUY PA3IUYHBIX BUIOB U
dbop™m mpecTaBIeHUS;

- co37aBaTh TEKCTHl B pa3NUYHBIX (opmarax c
y4eTOM Ha3Ha4YeHUs WHOOpPMAIMH W IEIeBOU
ayIMTOpUHU, BBIOWpas ONTUMaIbHYIO  (HopMy
MIPEJICTABJICHUS U BU3YaIH3allUH;

- OILIGHUBAaTh JIOCTOBEPHOCTb, JIETHTUMHOCTb
uH(pOpMAIlNK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaTbHO-ITHUYECKUM HOpMaM;

- HWCIOJIb30BaTh CpPEIACTBAa HMH()DOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX  3a7ad C  COONIOJEHUEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKHA O€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, TMPaBOBBIX U
STUYECKMX  HOPM, HOpM  WH(OPMAIUOHHON
0e30IMacHOCTH;

Ka4eCTBEHHBIE pEaKkIMu Ha cylnbhar-, KapOOHAT- W XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMUSL; peLaTh SKCIIEPUMEHTaIbHbIE 3a/1a4u 110 TemaMm "Metamibr"
u "Hemeramnsl") B COOTBETCTBUH C NMPAaBUIAMU TEXHUKU 0€30MACHOCTH MPHU
oOpalleHn! ¢ BeleCTBaMH U J1a00paTOPHBIM 000PYAOBAaHUEM; IIPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucu ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIMA U (OPMYIMPOBATh BBIBOABI Ha OCHOBE 3THUX
pE3yJIbTaTOB;

- YMETh aHAIU3UPOBATh XUMUYECKYI0 MH(OpMAIHIO, TOTYyYaeMyto U3 pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHE);

- BJIaJIETh OCHOBHBIMU METOJIAMH HayYHOTO I03HAHMSI BEILIECTB M XUMUYECKUX
SIBIICHUH (HAaOIIOICHNE, I3MEPEHHE, YKCIICPUMEHT, MOJICIIMPOBAHNUE);

- YMEThb HIPOBOJUTH pacyeTbl M0 XUMHUYECKUM (GOopMysiaM M ypaBHEHHIM
XUMHYECKHX PEAaKIUH C  HCIOJb30BaHMEM  (U3WYECKHX  BEIWYHH,
XapaKTepU3YIOIIUX BEIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpManibHBIE YCIIOBHUSI) TIa30B, KOJMYECTBA BEIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAHUS [Js NPUHATHUA PELICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopmaruu, nHOOPMAITMOHHONW 0€301TaCHOCTH
JTUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aHUMOJEHCTBO
BaTh U
pabortath B
KOJUICKTHBE U
KOMaHIe

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHo-
HCCIIEIOBATENILCKOM, IMPOEKTHOM M COLHAIBHOU
JIeATEIbHOCTH;

OBanagenue YHHUBepPCaJIbHbIMU
KOMMYHUKATHBHBIMH 1eHCTBUSAMM:

0) coBMecTHasi 1eAITeJIbHOCTD.

- IOHMMAThb M HCIOJb30BATH IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NPUHUMATH LIEJTU COBMECTHOM JI€ATEIbHOCTH,
OpraHM30BBIBATh U KOOPAMHHUPOBATH JEUCTBUSA 110
€€ JOCTH)KEHHMIO: COCTaBIIATh IUIaH JEHCTBUU,
pacrpeaesarTb poiau ¢ y4eTOM MHEHHI YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;

- KOOpIWHUPOBATh W BBIMIOJHATH pPabOTy B
YCIIOBHSX peanbHOoro, BUPTYaJIbHOT'O u
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- OCYILIECTBIATH IIO3UTUBHOE CTPATErH4YECKOE
MIOBEJICHUE B PA3JIMYHBIX CHUTYalHsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiaeHHe YyHUBEPCATbHBIMHU PEryasiTUBHBIMH
NeUCTBUAMM:

') MPUHSATHE ce0sl U APYTUX JIIO/Aei:

- IPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX JIOACH
IIPU aHAJIN3€E PE3YJITATOB AEATEIbHOCTH;

- IpU3HaBaTh CBOE IPABO W IPABO JIPYIUX JIKOJAEH
Ha OIIMOKMU;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MHP C
MTO3ULIMH IPYTOTO YEJIOBEKa,;

- YMETb [IJIJAHUPOBATH U BINOJIHATh XUMUYECKUH SKCIIEPUMEHT (IIPEBpaILCHHSI
OpraHMYECKUX BEUIECTB IIPU HATPEBAHUH, ITOJIyYEHHUE STUIICHA U U3yUEHUE €TI0
CBOMCTB, KAUECTBEHHBIC pEAKIUM Ha aIbJCTUAbl, KpaxMmall, YKCYCHYIO
KUCJIOTY; JIeHATypauus OENKOB NMpU HarpeBaHUU, [[BETHHIC PEAKINH OCIKOB;
IPOBOJUTH PEAKLIUU HOHHOTO OOMEHa, OIPEAEIATh Cpeay BOAHBIX paCTBOPOB,
KaueCTBEHHbIE pEaKIMM Ha Cyib(par-, KapOOHAaT- M XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMS; peIIaTh SKCIIEpUMEHTAIIbHbIE 3aJauu 110 TeMaM "Mertasibr"
u "Hemerannel") B COOTBETCTBUM € IPAaBHJIAMU TEXHUKH 0€30IIaCHOCTHU IpHU
oOpalleHnH ¢ BeIeCTBAMU U J1a00paTOpHbIM 000pyA0BaHUEM; IIPEICTABIAT
pe3ysibTaThl XHMHUYECKOTO0 JKCIEpUMEHTa B (OpMe 3alucu ypaBHEHHH
COOTBETCTBYIOIIUX pPEAKIMi U (OpMYIMPOBATh BBIBOABI Ha OCHOBE 3THUX
pe3yIbTaTOB




OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY>Karoleu
Cpenbl,
pecypcocoepex
EHHUIO,
MIPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIUMara,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

B 001acTH 3K0J10TrH4€CKOr0 BOCIIMTAHUA:

- c(OpPMHPOBAHHOCTh JKOJOTUUECKOU KYJIBTYPHI,
MMOHUMAaHHE BIUSHUS COIMAIbHO-3KOHOMHUYECKUX
MPOIECCOB  HAa  COCTOSIHME  MPUPOJHOH U
COLIMANILHOM  Cpelbl, OCO3HAHHWE TJIOOATBLHOTO
XapakTepa dKOJIOTHIECKUX MPooIIeM;

- IUJAHUPOBAHUE M OCYILIECTBICHUE JICUCTBUH B
OKpYXaloIlleil cpeje Ha OCHOBE 3HAHUS IeJei
YCTOMYMBOI'O pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HEMPUATHE JEUCTBUHN, TPUHOCSIIINX BPE]
OKpYXaIoIIeH Cpeae;

- yYMCHHE IPOTHO3MPOBATh HEOJArONPHUATHBIC
AKOJIOTMYECKHE TOCIEICTBUS MPEAITPUHUMAEMBIX
JICUCTBUI, IPEIOTBpAIATh UX;

- pacuupeHue OITbITa
9KOJIOTHYECKOW HANPaBICHHOCTH;
- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIIEIOBATENILCKOM, IPOEKTHON U COLMAJIbHOU
JIeSITCIILHOCTH;

JACATCIIBHOCTH

- chopmMupoBaTh MPEACTABICHHUS: O XHUMHYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHON KapTUHBl MHpA, POJM XUMHUHU B I[O3HAHUU SIBJICHUU
Opupoabl, B (HOPMHUPOBAHMHM MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(byHKIIMOHATIBHONW TPAMOTHOCTH, HEOOXOAUMOMN ISl PEIICHUs TPAKTHYECKUX
3a/1ady ¥ 3KOJIOTMYECKH OOOCHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpelie;

- YMETh COOJIOAaTh MpaBUiIa KOJOTUYECKHU IEIeCO00Pa3HOrO MOBEACHHS B
OBITY U TPYIOBOH AEATEIHLHOCTU B LEISIX COXPAHEHUS CBOETO 3J0POBBS U
OKPYXaIoIIE MPUPOJHONW CpElbl; YYUTHIBATH OMACHOCTh BO3JCHCTBUS HA
JKUBBIE OPraHM3MBbl OINPEAEJICHHBIX BELIECTB, MOHMMAs CMbICI IOKa3aTess
MPEAEIbHON TOMYCTUMOW KOHIEHTPALUU

IIKC...
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2. CTPYKTYPA U COJIEPXKAHME OBIIIEOBPA3OBATEJILHOM JIMCLIUIIJIMHBI
«XUMUS»
2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUTINHBI 122

B T.4.

OcHoBHOe coiep:KaHue 70

BT. 4.

TEOpETHUECKOe 00yUueHne 32
PAKTUYECKHUE 3aHSTUS 28
nabopaTOPHBIE 3aHATHS 10

IpodeccnoHaLHO-OPHEHTHPOBAHHOE CO/IepKaHUe (CoepKAHue
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.:

TeopeTu4ecKoe o0ydeHne

MPAKTUYCCKUC 3aHATUA

CamocTtosTenbHas paboTta 50

IIpome:xyTouHas aTTecTaums (3a4er) 2
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2.2. TemaTn4ecKkui IJIaH U codcpiKaHuEe NUCHUIIJTHHDBI

HaumenoBanne | Cojeps:kanue y4eGHOro MaTepuaia (OCHOBHOE H PO(ecCHOHATLHO-0PHEHTHPOBAHHOE), OBLeM 1ACOE MdopMupyemMble
pa3/iesioB M TeM | JJaGOpaToOpHbIe U MPAKTHYECKHE 3aHITHSI, IPUKJIATHON MOTYJIb KOMIETeHIHH
1 2 3 4
Pasnes 1. OcHOBBI CTPOEHHUSI BelleCTBA 10
Tema 1.1. OCHOBHOe co/iep;KaHue 6 OK 01
Crpoenue atomoB | TeopeTndeckoe o0yueHue 2
XUMUHCCKUX Cospemennas mooenv cmpoenus amoma. CAMBOIMYECKUM A3bIK XUMUU. XMMHUUECKUHN DIIEMEHT.
SJICMCHTOB DnekTpoHHas KoHpHUrypanus aroMma. Kiaccudukaius XUMAIeCKUX 3JIEMEHTOB (S-, P-, -371eMeHTBI).
fipupoaa BasieHTHBIE 37eKTPOHBI. BaJeHTHOCTD. DIIEKTPOHHASI IPUPOIa XUMUIECKOM CBSI3H. 2
XUMAHCCKON DJEeKTPOOTPUIIATEIILHOCTD. BUIbI XUMUUECKOH CBS3M (KOBAJIICHTHAS, HOHHAS, METAJUINYECKas,
CBI3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa30OBaHMusl

IlpakTHyeckne 3aHATHA 2

Penienue 3a1aHuii Ha MCIIOJIb30BAHUE XUMUYECKOW CUMBOJIMKHI U Ha3BaHUM COEMHEHUH 110

HOMEHKJIATYPE MEKIYHAPOJHOTO COK3a TEOPETUUECKOM M NPUKIIAJAHON XUMHUH M TPHBUAIILHBIX

Ha3BaHWH JUIA COCTABJIEHUS XUMHUYECKUX (POPMYJI IByXaTOMHBIX COEINHEHHI (OKCHIOB, CYIIb(PHIOB,

THIPHUIOB | T.I1.) M IPYTUX HEOPraHUUECKHUX COETUHEHHI OTIAEIBHBIX KIIaCCOB. 2

[pakTHyecKre 3aJaHusl Ha YCTAHOBJIEHHE CBA3M MEKY CTPOSHUEM aTOMOB XUMHYECKHMX DJIEMEHTOB U

HEPHOIUYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHUX JIEMEHTOB U MX COEIUHEHHUH B COOTBETCTBHU C

nosioxkeHreM [1epruonIecKoil CHCTEMBI.

CamocTosTenbHast paboTa 00yJaroumxcs:

Paboma ¢ koncnekmom sanamuil. 2

Omuém no nPaKmu4ecKoMy 3aHsmuio.
Tema 1.2. OcHOBHOe coJep:KaHue 4 OK 01
Ilepnonnueckuii | [pakTuyeckue 3aHATHS 2 OK 02
3aKOH M Tabnuua Ilepuoduueckas cucmema xumuueckux snemenmos JJ. 1. Menoeneeéa. ®U3nueckuii CMBIC
JA.1. Menneneesa [Tepuoanueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX

DIIEMEHTOB, 00PAa3yEMBIX MU IPOCTBIX U CIIOKHBIX BEIECTB B COOTBETCTBUU C MOJIOKEHHEM

XHMHYECKOTO djieMenTa B [leproanueckoit cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYECHHE 9

[Tepunonnueckoro 3akona /.M. Menneneesa. [Iporunosst .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.

Penrenue IMPAKTUKO-OPHUECHTUPOBAHHBIX TCOPETUICCKUX 33}13HI/II71 Ha XapaKTEpHU3alnuio XUMHYCCKUX
ayieMeHTOB « MeTalnieckre / HeMETAIITMYEeCKHE CBOMCTBA, DJIEKTPOOTPUIIATEIbHOCTh XUMUYECKHIX
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AJIEMEHTOB B COOTBETCTBHUH C MX AJIEKTPOHHBIM CTPOCHUEM U MOJO0KEHUEM B IMEPUOANUECKON CUCTEME
xumuueckux 3yemMenToB [[.M. MengeneeBay.

CamocTosTenbHas paboTa 00yyaroIuxcs:

Paboma c koncnekmom 3ansamuil. 2
Omuém no npakmuueckomy 3aHAmuro.
Pa3jnen 2. Xumuueckue peakiuumn 16
Tema 2.1. Tunner | OcHOBHOe coiep:KaHue 6 OK 01
XUMHYECKHX TeopeTnueckoe o6yueHue 2
peakuuit Knaccugpuxayusa u munvl xumuueckux peaxyuil ¢ yuacmuem Heopeanuyeckux eeujecms. CocTaBieHue
YpaBHEHUHN peakluii COeAMHEHUS, PA3I0KEHHU, 3aMEIIICHUsI, 0OMEHA, B T.4. PEaKIIUi TOPEHUS,
OKHCJICHUSA-BOCCTAHOBJICHHSI.
VYpaBHeHUs okucIeHUsI-BoccTaHOBIIeHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBieHre U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METOI0M 3JIEKTPOHHOTO
Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPO/JIE, MPOU3BOICTBEHHBIX IIpOLEccax U
YKU3ZHEJESTEIIbHOCTH OPTraHN3MOB
IIpakTH4eckue 3aHATHSA 2
KonnuectBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUU U PAaCUETHI 110
YpaBHEHUSAM XUMHYECKHX peakiuii. Molb Kak equHHUIa KOJTMYecTBa BemecTBa. MolsipHas Macca.
3aKOHBI COXpaHEHUsI Macchl U 3HEPTUU. 3aKOoH ABorajpo. MosipHblil 00beM ra3oB. OTHOCUTETbHAS 2
IUIOTHOCTb I'a30B. PacueTsl 0 ypaBHEHUSAM XUMHUECKUX PEAKLU C HCIOIb30BAHUEM MAcChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEILIECTBA.
CamocrosTenbHas paboTa 00yJaronuxcs:
Paboma c koncnexmom 3ansamuii. 2
Omuyém no npaxmu4eckomy 3aHamuro.
Tema 2.2. OcHoOBHOe coep:KkaHue 10 OK 01
OIEKTPOTUTHYECKA| Tegpernueckoe 00ydeHne 2 OK 04
s. TUCCOLIMaus U -
4 oBMe Teopus snekmpoaumu4eckol ()uuccouuauuu. Wonbl. D1EKTpONNTHI, HEANEKTPOIUTHI. Peakiiuy HOHHOTO
HOHHBI O oOMeHa. CocTaBiieHUE peaklnii HOHHOrO 0OMeHa MMyTeM COCTaBJICHHS UX TOJHBIX U COKPAIlEHHBIX 2
VOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peakliMU. 3aJaHusl HA COCTABJIEHUE NOHHBIX PEAKIINI
JlaGopaTopHble 3aHATHSA 2
JlaboparopHas padoTa “TuUNbl XUMHUYECKUX PEAKIIUMA . 2
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HccnenoBanue TUIIOB (10 COCTaBY U KOJIMYECTBY HCXOJIHBIX U 00Pa3yIOIIUXCSI BEIIECTB) U MPU3HAKOB
XUMUYECKHUX peakiuid. [IpoBeeHune peakiiuiit HOHHOTO0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOPOB. 3aaHusl HA COCTABJICHHE MOHHBIX PEAKIIHI.

CTpOCHI/IC BCIIECTBA U XUMHUUYCCKHUE PCAKIIUU

KonTposabHas 2
padora 1

CamocTosTenbHas paboTa 00yJyaronmxcs:

Paboma ¢ koncnexmom 3ansimuil. 4

Omuém no npaxkmu4eckomy 3aHamuio.
Paznea 3. CTpoeHue M CBOMCTBA HEOPraHUYECKUX BelleCTB 28
Tema 3.1. OcCHOBHOe co/iep:KaHue 8 OK 01
Knaccupukanus, | Teoperuueckoe o0yuenue 2 OK 02
HOMCHKIIATYPA M| riheomem neopeanuueckoii xumuu. Knaccupurayus neopeanuyeckux éeujecms. IIpocTIe U CIOKHBIE IIK...
CTpOCHHC BerecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCIIOTHI, COJIH). B3anMOCBs3b
HCOPTaHMHUCCKUX | yooprannuecknx BemecTB. ArperaTHble COCTOSIHMS BelecTsa. Kpucrammmueckue n aMopdHsie
BEILCCTB BelecTBa. TUIBI KPUCTATUICCKUX PEIIETOK (ATOMHASI, MOJICKYJISIpHASI, MOHHAS, METALTNIECKas ). 2

3aBUCHUMOCTh (PU3UUYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKH. 3aBUCUMOCTD

XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMHUYECKON CBS3H U TUIA KPUCTAJUIMYECKON PEIIETKH.

[TprunHBl MHOTOOOpa3usl BEIIECTB

IMpakTUyeckue 3aHATHS 2

Homenknatypa HeOpraHmuecKux BEIIeCTB: Ha3BaHME BEIIECTBA UCXOS U3 UX XUMUYECKON (hOPMYIIbI

WJIH COCTABIICHUE XUMHUYECKOU (POPMYITBI UCXO/ISI M3 Ha3BAHUS BEIIECTBA IO MEXTyHAPOIHOU

(MIOITAK) win TpuBHalIbHOM HOMEHKJIATYpe.

Pemenue npakTaeckux 3alaHui MO KIIACCU(PUKAIIUN, HOMEHKIIATYpPe H XUMHYECKUM (hopMmyriam

HEOPraHMYECKUX BEIECTB PA3IMYHBIX KJIaccOB (YrapHBIH ra3, yriaeKucCHbli ra3, aMMHUaK, raiieHast 2

U3BECTh, HETAIICHAs U3BECTh, MUTHEBAS COJIA U IPYTUX): HA3BIBATh U COCTABJIATH (DOPMYITBI XHMHYIESCKHX

BEIIIECTB, OMPEENATh MPUHATIE)KHOCTH K KJaccy.

Hcrounnku xumudeckoi nHpopmaiuu (CpeacTB MaccoBoi nHbopmaruu, cetb HTEpHET U npyrue).

[Touck nHpOpPMAIIH 110 Ha3BaHUSAM, HACHTU(UKATOpAaM, CTPYKTYPHBIM (popmymam.

CamocTosTenbHas paboTa 00yyaroIuXxcs:

Paboma ¢ koncnexmom 3ansmuil. 4

Omuém no npaxkmu4eckomy 3aHamuro.

OcHOBHOe coJep:KaHue 12
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Tema 3.2. ®usuko-| TeopeTnueckoe ooyueHue OK 01
XUMHUHCCKHC Memannol. Obwue puszuueckue u xumuueckue ceovicmsa memannod. CrocooObl moxydeHus. 3HauCHUE OK 02
CBOMCTBA METAJUIOB M HEMETAJIOB B IIPUPO/JIC U XKHU3HEICITCIBHOCTH YeJIOBeKa U opraHu3mMoB. Kopposus IIK...
HCOPraHu4CCKUX | veTasioB: BUABI KOPPO3UH, CIIOCOOBI 3alIMTHI METAIIOB OT KOPPO3UH
BEILECTB ” =

Hememannel. Obwue gpusuueckue u xumuyeckue ceoticmea Hememannog. THIIMIHBIE CBOWCTBA

HeMetauioB [V— VII rpynmn. Kimaccudukanus 1 HOMEHKIIaTypa COeIMHEHUI HeMeTalllIoB. KpyroBopoThI

OMOTCHHBIX JIEMCHTOB B IIPUPOJIE

Xumuueckue c80UCMEA OCHOBHBIX KIACCO8 HeOP2aHu1ecKux eeujecns (OKCUIOB, THIPOKCUIOB, KHCIIOT,

coselt  p.). 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB MPOCTHIX BELIECTB, BOJAOPOIHBIX COCTUHEHUIA,

BBICIIINX OKCHIIOB M THPOKCHIOB

IIpakTHyeckue 3aHATHS

CocraBiieHHEe YpaBHECHUI XUMUYECKUX PEAKIHIA C YYACTHEM MPOCTBIX U CIOMXKHBIX HEOPTaHHUCCKHUX

BEILECTB. METAJJIOB M HEMETAJLIOB; OKCH/IOB METAJIJIOB, HEMETAIUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHUYECKUX KUCIOT, OCHOBaHHI U aM(OTEPHBIX THAPOKCUIOB; HEOPTaHMUYECKUX COJICH,

XapaKTEePU3YIOIINX UX CBOMCTBA.

PerieHne npakTHKO-OPUCHTHPOBAHHBIX TEOPETUICCKUX 3aIaHHI HA CBOWCTBA, COCTaB, MOIYUYCHUE U

0€e30IacHOe MCIOJIb30BaHNE BAKHENUIIINX HEOPTraHUYECKUX BELIECTB B OBITY M MIPAKTHUECKOM

JIeITEIbHOCTH YEJIOBEKa.

CamocrosiTenbHas paboTa 00yJaroIIuXCs:

Paboma ¢ koncnekmom 3anamuii.

Omuém no npakmu4ecKkomy 3aHsamuio.
Tema 3.3. OcHOBHOe coiep:KaHue OK 01
Unentnduranus JlabopaTopHble 3aHATHS OK 02
HCOPraHMHCCKUX | JaGopatopuas paboTa «neHTH(pHKALMS HEOPrAHMIECKUX BELIECTBY. OK 04
BCLICCTB Pelenre SKCIIEpMMEHTAIBHBIX 3a/1a4 [0 XMMUYECKMM CBOMCTBAM METAUIOB M HEMETAILIOB, 110

PacIoO3HABAHMIO U MTOJIYIEHHIO COSAMHEHHI METAIIOB U HEMETAJLIOB.

Wnentudukaims HEOPraHUUECKUX BEIIECTB C MCIOIb30BaHHEM MX (PU3NKO-XMMHUYIECKUX CBOMCTB,

XapaKTEPHBIX KAYECTBEHHBIX peaknuii. KauecTBeHHBIE peaknuy Ha Cyab(ar-, KapOoHAT- ¥ XJIOPH/I-

AQHHMOHBI, HA KATHOH aMMOHHSI

CBoliCcTBa HEOPTAHMYECKHUX BEIIECTB
KonTtpoubnas

padora 2
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CamocrosTenbpHas paboTa 00yJaromuxcs:
Paboma ¢ koncnekmom 3anamui.
Omuém no npakxmuyeckomy 3aHsamuro.

Paspgea 4.

CTpOCHHe M CBOMCTBA OpPraunveCKux BEIECTB

36

Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMCHKJIATypa
OpraHUYECKUX
BEIIIECTB

OCHOBHOe co/Iep;KaHue

TeopeTI/meCKoe oﬁyqe}me

llosaenenue u pazeumue opeanudeckou xumuu kax Hayku. Ilpenmer oprannyeckoit xumuu. Mecrto u
3HaYEHHE OPraHUYEeCKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
XUMHYECKOE CTPOCHHUE KaK MOPSIOK COCTMHEHHS aTOMOB B MOJICKYJIE COTJIACHO UX BAJICHTHOCTH.

OCHOBHBIE TIOJIO’KEHUSI TEOPUH XUMUYECKOTO CTPOEHUSI OpraHnyeckux coeuHenuit A.M. bytieposa.

VYrinepoaHslil CKeJIeT OpraHu4eCcKOM MOJIEKYJIBI. 3aBUCUMOCTD CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTpoeHus Mojekyi1. 3omepus u u3omepsl.

[TonsTue o pyHkumoHanbHOM rpynmne. Panukan. IlpuHiune! kiaccudukanum opraHMuecKux
coequHeHu. MexayHapoaHasi HOMEHKJIaTypa U MPUHIMIIBI HOMEHKJIATYPbl OPraHUYECKUX
coeauHenuil. [louarue 06 a3oTcoaepKaIuX COeIMHEHHSIX, ONOJOTMUECKH aKTUBHBIX BEIECTBaX
(yrameBojax, Kupax, OeJKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TIOJIMMED,
CTPYKTYPHOE 3BEHO).

IIpakTH4eckne 3aHATHA

Homenknarypa opraHM4ecKMX COEUHEHHUH OTAEIbHBIX KJIacCOB (HACHIIICHHbIE, HEHACHIIIEHHbIE U
apoOMaTUYECKHE YIJIEBOIOPO/Ibl, CHUPTHI, EHOJIBI, AJIbJIETUAbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYJI OpraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB, MCIOJIb3YsI UX HA3BaHUS 110 CUCTEMATUYECKON U TPUBHUAIbHON HOMEHKIIAType (3TUJIEH,
aleTHJIEH, TIULIEepuH, peHol, popmanbaerus, ykcycHasi KUCIIOTa, IIMLKH). PacueTs! npocTeiimei
(bopMyIIbl OpraHMYECKONW MOJIEKYJIbl, HCXOSl U3 AJIEMEHTHOI0 cocTasa (B %).

OK 01
IIK...

CamocTosTenbHas paboTa 00ydaroumxcs:
Paboma c koncnexmom 3anamuii.
Omuém no npaKxmu4ecKkomy 3aHAmuio.

Tema 4.2.
CsoiicTBa
OpPraHHYECKUX
COCIMHEHU N

OcHoBHOe coep:kaHue

16

TeopeTnueckoe odyueHue

Duszuko-xumuyeckue ceolucmaa OpcaHu4ecKux COeOUHEeHULl OMOETIbHBIX KIACCO8 (OCO6GHHOCTI/I

KJIaccu(pUKalMy 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH psifl 1 o01ias popmyIia; H30Mepus;

(dbU3HYEeCKre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIOCOOBI MOTYUEHHUS):

OK 01
OK 02
OK 04
IIK...
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— IIpeiesIbHbIE YTIIEBOAOPOIbI (AJIKaHbl M UKIJIOATKaHbI). ['OpeHre MeTana Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlJIa B IPOMBIIUIEHHOCTH U ObITY. CBONCTBA IPUPOIHBIX YTIIEBOJOPOIOB, HAXOXKICHHE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HenpeeNbHbIe (ATKEHbI, AIKMHBI U aJIKaIneHbl) 1 apOMAaTUYECKUE YIIIeBOJopoibl. ['openue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKU U PE3KH METAJIJIOB

— KHCJIOPOJICOIeprKallie coeTMHEeHUs (CIUPTHI U (PeHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHI, AJIbIET U IbI
Y KETOHBI, )KUPBI, YIIieBobl). [I[pakTndeckoe MpUMEHEHHE STHIICHTIIMKOJIS, THIeprHa, peHomna.
[Tpumenenue dhopmMainbaeruaa, aueTalbIeruaa, yKCyCHOM KUCIOThl. Mblila Kak COJIM BBICIIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

— a30TcoepKaIIie COeTUHEHNs (AMUHBI 1 AMUHOKHCIIOTHI, O€IKH ). BhICOKOMOIIEKYISIpHBIE
COeMHEHUS (CUHTETUYECKHE U OMOJOTHYECKH-aKTHBHBIE). MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckasi CBA3b MEXY KJIACCAMH OPTAaHMYECKUX COCIUHEHUN

HpaKaneCRue 3aHATHSA

CBolicTBa OpraHMYECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB (TPUBUAJIbHASA U MEXTyHAPOIHAS
HOMEHKJIaTypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTYUYEHHS): IpeAeTbHbIC (AIKaHbI U LIUKJIOAIKAHbI),
HenpeeNbHbIe (aJIKEHBI, ATKUHBI U JIKaIMEHbl) U apOMAaTUYECKUE YTIIEBOJOPO/Ibl, CIUPTHI U (PEHOBI,
KapOOHOBBIE KUCIIOTHI M 3(UPBI, aIbIETUbI K KETOHbI, aMUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE CO€AMHEHUS. 3a/laHUsI HA COCTABJIEHNUE YPAaBHEHUIN XUMUYECKUX PEaKIUi C
Y4aCTHEM OPTaHMYECKUX BELIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUS

CocraBrneHue cxeM peakiui (B TOM YKCIIe N0 MPEAJIOKEHHBIM 1IeTI0YKaM MpeBpalleHui),
XapaKTepU3YIOIMIUX XUMUYECKHE CBOMCTBA OPraHMUECKUX COSJMHEHUH OTAEIbHBIX KJIacCOB, CIOCOOBI
UX MOJy4YEeHHs U HA3BAaHUE OPraHUYECKUX COCTMHEHUH 10 TPUBHUAIBLHON WIA MEKyHApOIHOU
CUCTEMAaTUYECKON HOMEHKIIAType.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUN HAa CBOMCTBA OPraHUYECKHUX
COCIMHEHUH OTJEIbHBIX KIIACCOB

JlabopaTopnasi paGora

Jlabopamopnas paboma “TlpeBpallieHns OpraHUYeCKUX BELIECTB IPU HarpeBaHuu'".
ITomyuyenue 3THIIEHA U U3yUYEHUE €ro CBOMCTB. MOAEeINpOBaHNE MOJIEKYJI U XUMUYECKHUX IIPEBPALLECHAN
Ha MpUMeEpe dTaHa, STWICHA, alleTUJIEHa U Jp.

CamocTosTenbHas paboTa 00yJaroumxcs:
Paboma ¢ koncnekmom 3anusmuil.
Omuém no npakxmuyeckomy 3aHAmuro.
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Tema 4.3. OcHoBHOe coJep:kaHue 12 OK 01
Wnentudukas | Teopernueckoe 00yuenue 4 OK 02
OpratiHeckix buoopeanuueckue coedunenus. Ilpumenenre u Ouonorunyeckas poib yriieBoaoB. OKuciaeHue OK 04
BOILICCTB, MX YIJIEBOJIOB — HCTOYHUK SHEPTUH JKUBBIX OpraHnu3MoB. O01acTu NpUMEHEHNU aMUHOKHUCIIOT. 2 IIK...
SHateHme [IpeBparenus O0enkoB nuiy B opranuzme. buonoruueckue pyHkuuu 6eakoB. buonornyeckue
ngMer HHc B ¢dyHKUIMHU xUpoB. PoJib OpraHnyeckoil XUMHUH B PEUICHUU TPo0IeM MUIEBOH Oe30MacHOCTH
H;IZESSK;CITBGHHOIZ Ponv opeanuueckoil xumuu 6 pewenuu npoobiem sHepeemudeckoli 6e30nacHocmi, B pa3BUTHN
ESTENLHOCTH MEULMHEL, CO3aHHI HOBbIX MATEPHANIOB, HOBBIX MCTOYHUKOB HEPrHiL (ampTEepHATUBHBIE HCTOUHUKH
HeIOBEKA sHeprun). OnacHOCTh BO3ACUCTBUS HA )KUBBIC OPTaHU3MBI OPTaHMYECKUX BEIIECTB OT/IEIBHBIX 2

KJ1acCOB (YTJIEBOJIOPO/IbI, CIIUPTHI, (EHOIIBI, XJIOPOPTraHUUECKHUE TPOU3BOIHBIC, alIbJICTU/IBI U JP.),

CMBICJI IT0Ka3aTelIsl IPeIebHO JONYCTUMON KOHIIEHTPAIUH

JlabopaTopHble 3aHATHUS 2

Jlabopamopnas paboma: “Unentudukaiys opraHUueCKuX COSAMHEHUIN OTIEIbHBIX KJIaCCOB™

W nenTudukamnyst OpraHn4ecKux COeTMHEHUIA OTJCIBHBIX KJIACCOB (Ha MpUMEpe albAETHI0B, KpaxMana,

YKCYCHOM KHUCJIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOHCTB U

XapaKTepHBIX KAaUeCTBEHHBIX peakiuii. JleHaTypanus 6enka nmpu HarpeBaHud. L[BeTHBIE peakunn 2

6enkoB. BO3HMKHOBEHNE aHATMTUYECKOTO CUTHAJIA ¢ TOYKHU 3PEHUSI XUMHUECKUX MPOIIECCOB MPH

MPOTEKaHWU Ka4yeCTBEHHOM peaKIMM, O3BOJIAIONIEH UIEHTU(UINPOBATH NPEJI0OKEHHbIE OPTaHUYECKUE

BEIECTBA

CTpyKTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB
KonTtposbnas 2
pabora 3

CamocTosTenbHas paboTa 00ydaroumxcs:

Paboma c koncnekmom 3anamuil. 4

Omuém no npaxkmu4eckomy 3aHamuro.
Paspeua S. Kunernyeckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX PeaKIuii 8
Tema 5.1. OcHoBHOE coaepkaHue OK 01
CxkopocTb OK 02
XUMUYECKUX 4 IIK...
peaxiuii.
XUMHYECKOE

paBHOBecHe
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TeopeTI/meCKoe oﬁyqe}me

Ckopocmb peaxkyuu, ee 3a6UcCUMOCMb OM PA3IUYHBIX (PaKmMopos: TPUPOIbl pearnpyroIuX BeEeCTB,
KOHLIEHTpAllUX Pearupyromux BEMIECTB, TEMIIEPATYPbI U IJIOMIAIN PEAKIUOHHON TOBEPXHOCTH.
TemnnoBble 3¢ (GEeKTh XUMUYECKUX PEaKuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.

OO6patuMocThb peakiuil. XUMUYECKOE PAaBHOBECHE U €r0 CMEILIEHHE 0] ACHCTBUEM Pa3IMYHBIX
(baxTOpOB (KOHLIEHTpAIHS PEareHTOB U MPOJIYKTOB PEaKIMH, JaBJICHHE, TEMIIEpaTypa) A CO3JaHHs
ONTUMAaJIbHBIX YCJIOBUN NMPOTEKaHUs XuMuiyeckux npoueccoB. [Tpunnun Jle [laTtense

HpaKaneCRue 3aHATHSA

Pemienue npakTHKO-OpMEHTUPOBAHHBIX 33JaHUI Ha aHAIU3 (aKTOPOB, BIUAIOLINX HA H3MEHEHHE
CKOPOCTH XMMUYECKOW PEAKIUH, B T.4. C HO3UIMH SKOJIOIMUECKH LI€J€CO00pa3HOro MOBEACHUS B ObITY
U TPYZOBOH IEATENBHOCTH B LIEISAX COXPAHEHUS CBOETO 3I0POBbs U OKPY KAIOILEH IPUPOIHOM Cpebl.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA npuMeHenue npuHiuna Jle-Illarense ms
HaXOJKJCHUs HAaIpaBJICHUS CMEIIEHUS] PaBHOBECUSI XUMUYECKOH peakiiy U aHainu3 (pakTopos,
BIIMSIOIIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSL.

OK 01
OK 02
IIK...

CamocTosTenbHas paboTa 00ydaroumxcs:
Paboma ¢ koncnexmom 3auamuil.
Omuém no npaKxmu4ecKkomy 3aHamuio.

Pa3znea 6.

PacrBOpsI

12

Tema 6.1.
Tlousarue o
pacTBopax

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHue

Pacmeopenue kax ¢usuxo-xumuueckuu npoyecc. PactBopbl. CiocoObl IPUTOTOBIIEHUS PACTBOPOB.
PactBopuMocTs. MaccoBas 107151 pacCTBOPEHHOTO BeliecTBa. CMBICI ITOKA3aTeNs MPEeIbHO
JOTTYCTUMOW KOHIIEHTPAIUU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKO 0€3011aCHOCTH.

[TpaBuiia HKOIOTUYECKH 11€IeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM JAE€ATEILHOCTH B IENSIX
COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOIIECH TPUPOIHON CPEIbl; OACHOCTh BO3JICHCTBUS HA JKUBBIE
OpPraHU3MBbl OIPEEIEHHBIX BELIECTB.

Pemennie npakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 33JaHUI HA PaCTBOPBI, UCIIOJIb3yEeMbIe B OBITOBOI U
IIPOU3BOACTBEHHOM JIESITENBLHOCTU YEIOBEKA.

OK 01
OK 02
OK 07
IIK...

CamocTosTenbHas paboTa 00yyaronuXxcs:
Paboma c koncnexmom 3anamuii.
Omuém no npaKxmu4ecKkomy 3aHamuio.

OcHoBHOE coaepKaHue

OK 01




19

Tema 6.2.
Uccnenosanue
CBOMCTB PacTBOpPOB

JlaGopaTopHble 3aHATHSA

Jlabopamopnas paboma «lIpucomosnenue pacmeoposy.

[TpuroTroBneHne pacTBOPOB 33JaHHOM (MaccOBOM, %) KOHIIEHTpAIMH (C MPAaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OIIPEEIIEHUE CPebl BOJHBIX PACTBOPOB.

Pemenue 3a/1a4 Ha IPUTOTOBJICHHE PACTBOPOB

OK 02
OK 04
IIK...

CamocrosTenbpHas paboTa 00yJaromuXcs:
Paboma ¢ koncnekmom 3anamui.
Omuém no npakxmuyeckomy 3aHsamuro.

IIpodeccuoHanbLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPHKIATHOTO MOTYJIs)

Pasznen 7.

Xumus B ObITY M IPOM3BOICTBEHHOM JeSTeJIbHOCTH YeJI0BeKa

10

Tema 7.1.Xumus B
OBITY U
MPOU3BOACTBEHHOMN
JeSITeIbHOCTH
YeJI0BeKa

OcHoBHOE CoAECpPKaHUuEC

TeopeaneCKoe oﬁyqelme

Hoeetiwue oocmudicenusn xumuyeckou HayKu u xumudeckou mexroao2uu. Pons xumun B o0ecrieueHuu
9KOJIOTMYECKOM, SHEPreTHYCCKON U IUINEBOH 0€30I1aCHOCTH, Pa3BUTHH MEIUIMHBIL. [IpaBuia movcka u
aHAJIM3a XUMUYIECKOW MH(POPMAITUU U3 PA3IMYHBIX HCTOYHUKOB (HAaydHas M y9eOHO-HAYIHAS
JUTepaTypa, CpecTBa MaccoBoii nHGopmanuu, cetb HTEepHET)

IIpakTH4eckne 3aHATHA

[Touck u aHanu3 KEHCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJIOTHI C ydeToM Oyayien
poecCHOHANBFHOM NESTENbHOCTH 110 TeMaM: Ba)KHEHIIINE CTPOUTENbHbIE MaTePHAIIBI,
KOHCTPYKIMOHHBIE MAaTEPHAJIbI, KPACKHU, CTEKJI0, KEPAaMHUKa, MaTEPUAIIbI JJISI JJICKTPOHUKH,
HaHOMAaTEpHUaJbl, TEKCTUIIbHBIE BOJIOKHA, HCTOYHUKHU YHEPTUH, OPTaHUYECKUE U MUHEPAIIbHBIE
yA0OpeHUs, JICKaPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.

3amuTa: [IpencraBienue pe3yabTaToB pelieHus KeHcoB B opMe MUHH-JIOKIA/a C Mpe3eHTaIuei

OK 01
OK 02
OK 04
OK 07
IIK...

CamocTosTenbpHas paboTa 00y4Jaronxcs:
Paboma ¢ koncnekmom 3anamui.
Omuém no npakmuyeckomy 3aHsmuro.

IIpome:xxyTouHasi aTTecTanus 1Mo JUCHUIINHE (324eT)

Bcero

122




3. YCJIOBUS PEAJIU3ALIMM ITPOI'PAMMBI OBLLIEOBPA30OBATEJILHOM
JANCHUTTJINHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHHYECKOMY 00ecreyeHnIo

Jis peanmzanuy MporpamMMbl JTUCIHMILIMHBI JOJDKHBI OBITH MPEIYCMOTPEHBI CIEIYIOLIHE
CrieMaibHbIe IOMEIICHUS: yUeOHbIN KaOMHET XUMHUH 1/IITH y4eOHOI XUMUYIECKOH J1a0opaTopuu.
OO6opynoBanue y4ueOHOro KaduHeTa (HATJIs/IHbIE MOCO0MsI): HAOOPHI MAPOCTEPIKHEBBIX
MOJIeJIE MOJIEKYJ, MOJENIN KPUCTAIIIMYECKUX PEUIETOK, KOJUIEKIIMH IPOCTBIX M CIOKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJHMMEPOB; KOJJICKIUS TOPHBIX MOPOJ M MHUHEpajoB, Tadiuua
MenneneeBa, yueOHbIie rIIbMBI, ITM(POBBIC 00PA30BATEIBHBIE PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHUsI: KOMIIBIOTEP C YCTPONCTBaAaMH BOCHPOHU3BEIICHUS
3BYKa, IPUHTEP, MyJIbTUMEINA-TIPOEKTOP C IKPAHOM, MYJIbTUMEUITHAS JOCKA, YKa3Ka-IPe3eHTep
JUISL IPE3EHTALHM.

O0opynoBanne naGopartopuu M pado4yux mecT JadOpaTOpMU: MEH3YPKH, IHIIETKH-
KaIeJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIyNbl, IPEIMETHbIE U IOKPOBHBIE CTEKJIA, MJIAHILIETHI
JUIsL KamelbHbIX peakiui, (uiabTpoBaibHas Oymara, NPOMBIBAJIKH, CTEKISIHHbIE HPOOMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI IS
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [UINHAPUYECKUE
(50-100 mu), cTynku ¢ mecTHKOM, GappopoBbIe YalIKH, MUHIETHI, GUILTPHI OyMaXKHbIE, BaTa,
MapJisi, 4aCOBbIE CTEKJIA, JIEKTPOILIUTKHY, Ta00OPATOPHbBIE ITATUBBI, CIIUPTOBBIE TOPEIKH, CIIUYKH,
npubop IS TOJMydeHUs ra3oB (Wi mpoOWpKa ¢ ra300TBOAHOW TPYOKOH), Iep:kaTend s
IPOOUPOK, CKIISIHKU JJIsl XpaHEHUsI pEaKTUBOB, pa3JaTOYHbIE JIOTKH; XUMHUecKUue cTakaHsl (50,
100 u 200 mu); mmareny; MUHLETHI; TUTEIbHbIE LIUMIBI; CEKYHAOMEpPHI (TaiiMephl), MEpHbIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiau
TEPMOCTAT), CTEKJISHHBbIE MaJOYKHU; KOHHUYECKHE KoiObl ans tutpoBanus (50 u 100 mun);
UH/IMKATOpHBbIE TOJOCKW Juid ompeaeneHus pH U craHgapTHas MHAMKATOpHAs IIKana;
YHHMBEpCaJIbHBINA HHAUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUIS TUTPOBAHMSL, MeUIMHCKKE mmpullsl Ha 100—150 mi, 1abopaTopHble /UM aHATUTUYECKHE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u 1p. 1aboparopHoe 000pyI0BaHHUE.

3.2. UnpopMmannoHHoe obecrniedeHHe peajn3alui NPorpaMmMbl

1. na peanuzauuu mporpamMmbl 0MOaMoTeuHbld (HOHA 00pa30BaTENbHON OpraHu3alyu
JIOJIKEH UMETh IIeYaTHbIe U/UIN 3JIEKTPOHHbIE 00pa30oBaTeNIbHbIE U NH()OPMALIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JUIsl MCIOJIb30BaHUS B 00pa3oBaTeIbHOM IpoOIlecce, HE cTapuie 5 JeT ¢
MOMEHTA U3JIaHUsL.

2. PexoMmeHayemble IeYaTHbIE MW3JaHUS [0 peanu3aluu  o0leodpazoBaTeIbHON
JUCLUTUIMHBI TPECTABICHBI B METOJUYECKUX PEKOMEHAALUAX [0 OpraHu3alui 00y4eHusl.

1.Oprannyeckas xumus : npaktukym st CI1O / cocraButenu T. A. Poauna, FO. A. T'yxenb. —
Caparos : [IpopoOpaszosanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8. — Texkcr :
AJIEKTPOHHBIN // DIIEKTPOHHBIN pecypc mudpoBoi odpazoBarenbHoi cpeapl CITO
PROFo6Gpazosanue : [caiit]. — URL: https://profspo.ru/books/105147 (nara obparmienus:
11.09.2023). — Pexxum qocTyna: Jjisi aBTOPH3KP. MOTb30BATEICH.

2. Ilennna, B. . Opranunueckas xumus : yueoHoe nocoodue ans CI1O / B. U. [lenuna, O. 1O.
Adanacwena, O. B. JlaBpentseBa. — Caparos : [IpodobpazoBanue, 2021. — 136 ¢. — ISBN
978-5-4488-1241-5. — TekcT : 2NEKTPOHHBIN // DNEKTPOHHBIN pecypc uppOoBOit
obpazoarenbHoi cpeapl CI1IO PROFo6pasoBanme : [caiit]. — URL:
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https://profspo.ru/books/106839 (nata oopamenus: 11.09.2023). — Pexum nocryna: ams
ABTOPHU3UP. MOJIb30BATEIICH.

3. lapuun, A. I1. Opranndeckas XuMusi B puCyHKax, Tabiauimax, cxemax : yueOnoe nmocobue / A.
I1. T'apmuH. — 4-e u3n. — Cankr-IlerepOypr : XUMU3JAT, 2022. — 184 c. — ISBN 978-5-
93808-384-4. — TeKcT : 2IEKTPOHHBIN // DIEeKTpOHHBIN pecypc U poBoii 00pa3oBaTeIbHON
cpenbl CITIO PROFobGpasoBanue : [caiit]. — URL: https://profspo.ru/books/121306 (nara
oopamienusi: 11.09.2023). — PexuM goctyna: Jyist aBTOPU3HUP. MOJIb30BATENCH.

4. Ckonnues, B. I'. ®usnonorus, OnoXumusi, MUKPOOHOJIOTHSI 1 UMMYHOJIOTHSI MOJIOKA U
MOJI0YHBIX TpoaykToB / B. I'. CxomnueB. — 2-¢ uzn. — Cankr-IlerepOypr : KBagpo, 2021. —
328 ¢. — ISBN 978-5-906371-86-9. — TekcT : 2IeKTpOHHBIH // DIEKTPOHHBIN pecypc

g pooit oopazosarensHoM cpenbl CITIO PROFo6pa3zoBanue : [caiit]. — URL:
https://profspo.ru/books/103151 (mara obpamenus: 11.09.2023). — Pexum gocryna: aist
aBTOPU3HUP. MOJIb30BATEIICH.

5. Kapacera, C. SI. ®u3nka u XuMusi pacCTBOPOB MoJIMMEpoB : ripaktukym st CI1O / C. S1.
Kapacesa, C. B. CymkoBa. — Caparos : [Ipodobpa3zoBanue, 2022. — 97 ¢. — ISBN 978-5-
4488-1428-0. — Texcr : anextponnsii / 9bC PROFob6pa3zosanue : [caiit]. — URL:
https://profspo.ru/books/116311 (nara obparienus: 11.09.2023). — Pexum poctyna: s
ABTOPH3UP. MOJIb30BATEIICH.

6.Kamaiosa, 3. A. CtpoutenbHbie MaTepraibl U u3aenus. OU3uKo-XUMUs TOPTIAH/IIEMEHTA :
yueoHnoe nocodue mis CITO / 3. A. Kamanosa, P. 3. PaxumoB. — Mocksa : Aii [ITu Ap Menua,
2022. — 145 c. — ISBN 978-5-4497-1500-5. — Tekcr : anekTponHsIii // 9BC
PROFoGpazosanue : [caiit]. — URL: https://profspo.ru/books/116483 (nara obparmienus:
11.09.2023). — Pexxum pocTyna: 1jisi aBTOPU3KP. MOTb30BATEIICH.



22



23

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS OBIIEOEPA30BATEJILHOM

JUCHUITJIMHBI
KoHTponb W oOIeHKa pe3yibTaToB OOYYCHHsI OCYIICCTBISIETCS MPENoJaBaTeieM B

mponecce NpoBCACHUA IIPAKTHYCCKUX 3aHATHH U J'Ia60paT0pHBIX pa60T, TCCTHUPOBAHUA, 4 TAKIKC
BBITIOJTHEHU A O6y‘IaIOI_HI/IMI/ICH HHAUBHUAYAJIBbHBIX 3a,I[aHI/II>'I, ITPOCKTOB, I/ICCJ'IC,HOBaHI/II\/'I. Pe3y.]'IBTaTBI
06yLIeHI/I5[ OIIPEACIIAOT, UTO 06yqafonmec;1 JOJIXKHBI 3HATbh, IOHUMAaTh U JEMOHCTPUPOBATH I10
3aBCPIICHNUUN U3YUCHUA TUCHUIIIMHBI.

Jiis hopMuUpOBaHUSI, KOHTPOJISA U OIEHKH PE3yJIbTaTOB OCBOCHHS YICOHOW NUCIIUTIIMHBI

UCIIOJNIE3YETCS CUCTEMA OLICHOYHBIX MEPONPHUATUH, TIPEICTABIISIONIAT COO0N KOMILUIEKC YIeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4YeHHUs M C(HOPMYJIHPOBAHHBIX C yUETOM
OI'OC COO (npeamerHsble pe3ynbratsl o aucuuiuimae) u I'OC CIIO.

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus Tumer OIIEHO'—IHj) =
MeponpusiTuii
| | OcHOBHOE coepkaHme
L Pasnea 1. OcHoBbI Popryauposars
0a30BbI€ NOHATHA U
CTPOEHHUs BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHue aToMOB Cocrasmsats xumuueckue |1. Tect «Ctpoenue atomoB
XUMHUYECKUX JIEMEHTOB |(POPMYJIBI COEIMHEHU B |XUMHUUYECKHUX JIEMEHTOB U
Y TIPUPOJIa XUMHYECKOM |COOTBETCTBUU CO PUPOJA XUMUYECKOUN CBSI3H.
CBSI3U CTEIICHBIO OKHUCIICHUS 2. 3a71a41 Ha COCTABJICHHE
XUMHUYECKUX DJIEMEHTOB, |XUMHUYECKUX QOpMYI
WCXOJI U3 BAJICHTHOCTH U |IBYXaTOMHBIX COCTUHCHUM
AIIEKTPOOTPHUIIATETILHOCTH |(OKCHUIIOB, CYIb(HI0B, THAPUIOB
U T.11.).
3. 3agaHus Ha UCIIOJIB30BaHUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHWI COCOUHCHHI I10
HOMEHKJIATyPe MEKTyHaPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS XUMUYECKHUX
(hopMyI TBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
CyJb(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCIMHEHMI OTAEIBHBIX KJIaCCOB
1.2 | OK 01 |I[lepmomudeckuii 3aK0oH 1| XapaKTepru30BaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[. 1. XUMHYECKHE DIIEMEHTEI B |HEMETAIITHYECKHE CBOMCTBA,
MenaeneeBa COOTBETCTBHUH C UX 3JEKTPOOTPULATENBHOCTD U
IIOJIO)KCHUEM B CPOJICTBO K 3JEKTPOHY
MEePUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKUX JJIEMEHTOB  |COOTBETCTBHUE C UX AJIEKTPOHHBIM
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MepOonpUATHH

J.. MennaeneeBa

CTPOCHUEM M MOJIOKEHUEM B
IIEPUONYECKON CHUCTEME
XUMUUYECKUX 3jiemenToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3a1lanus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
M3MEHEHUEM CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX
COEMHEHUI B COOTBETCTBUU C
nosioxkenueM Ilepuonnueckon
CUCTEME.

3. [IpakTrKO-OpUEHTUPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMUYECKUX
3J€MEHTOB: «MeTtamnieckue /
HEMETaJNIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOEHUEM H TMOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB

J.1. MenaeneeBa»

Pa3nen 2. Xumnueckune
peakuun

XapakTepu3oBaTh THIIbI
XHMHUYECKHX peakumni

KonTpoabsnas padora
«CTpoeHue BemecTsa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THUIBI XUMHAYECKUX
peakuuii

CocTaBisITh peakuuu
COCIIMHEHUS, Pa3JIOKEHUS,
o0OMeHa, 3aMeIleHus,
OKHMCIIMTEILHO-
BOCCTAHOBUTCIILHBIC
peaxiuu

1. 3amaumn Ha cocTaBiICHHUE
YpPaBHEHUU pEaKIUM:

— COEIMHEHUS, 3aMEICHHUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCII0JIb30BAaHUEM METOIa
ANEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIECTBA HJIM 00bEMA

ra30B M0 U3BECTHOMY KOJIHYECTB
BEIIECTBA, Macce WIH 00bEMY
OJTHOTO U3 YYACTBYIOIINX B
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusiTuii
peakiuu BEHIeCTB; PacuéThl
Macchel (00bEMa, KOJTHMIecTBa
BELIECTBA) IPOJYKTOB peaKiuy,
€CJIM OJIHO U3 BEIIECTB UMEET
MIPUMECH
2.2 DNeKTpoNIUTHYECKAs CocTaBiaTh ypaBHEHUS 1. 3agaHus Ha COCTaBJICHUE
JUCCOIIMAIUS M HOHHBIA |XMMHYECKHUX PEaKIINH MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOT'O OOMEHa C peakuuii ¢ yyacTueM KHUCIIOT,
y4acTHEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BEIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turibt
XUMHUYECKUX peakiui'”

3 Pasnea 3. Ctpoenue u |HccaenoBath ctpoenue u | KonTpoJsbHasi pabora
CBOIiCTBa cBOiicTBa «CBoiicTBa HEOPTraHMYECKUX
HEOPraHUuYecKux HEOPraHUuYecKuX BeleCTBY
BellecTB BelleCTB

3.1 | OKO01 |Knaccuduxkarmus, Knaccudumnuposath 1. Tect «Homenknarypa u
IK.. HOMEHKJIaTypa U HEOpPTraHUYeCKue Ha3BaHHE HEOPTaHUYECKUX

CTPOCHHUC
HCOPIraHUYCCKUX
BCIICCTB

BCIICCTBA B COOTBCTCTBHU
C UX CTPOCHUEM

BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHHE XUMHUYECKOU
(hopMyIIBI HCXOMS U3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIATYPE».

2. 3amaun Ha pacyeT MacCOBOM
JIOJU (MaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MoJieKyJie (CMecH).

3. [IpakTudeckue 3a1aHust O
KJ1acCu(UKalUY, HOMEHKJIATYype |
XUMUYECKUM (popMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3TMYHBIX KJIACCOB.

4. IlpakTyeckue 3a1aHus Ha
oTpeJieIeHue XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMH
CBSI3H U TUTIA KPUCTAJUINYECKOM
pemeTKu
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusiTH
3.2 | OK 01 PU3NKO-XUMHUYECKHE VYcranaBnuBaTh 1. Tect «Ocobennoctu
OK 02 CBOMCTBa 3aBHCHUMOCTh (PU3HUKO- XHUMHYECKHX CBOMCTB OKCHOB,
IIK... HEOPraHUYECKUX XUMHUYECKUX CBOMCTB KHCJIOT, OCHOBAaHHM, aM(OTEPHBL
BELIECTB HEOPraHUYECKUX BEIIECTB |THIPOKCHUIIOB U COJIEH».
OT CTPOEHUSI aTOMOB U 2. 3agaHus Ha COCTaBJICHUE
MOJIEKYJI, @ TAKXKE TUIIa  |ypaBHEHUN XUMUYECKUX PEaKIut
KPUCTAITTNYECKON C y4acTHEM MPOCTHIX U CIOKHBIX
pelIeTKH HEOPraHUYECKUX BEIECTB:
OKCHJ/IOB METAJIJIOB, HEMETAILJIOB |
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBAaHMHU M aM()OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBA U CIIOCOOBI OTYUYEHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpETUYECKHE 3a/IaHus Ha
CBOICTBa U MOJIy4YEHUE
HEOPraHUYECKUX BEILECTB
3.3 | OK 01 Nnentuduxanus Uccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 [HeopraHu4eckux KAuECTBEHHBIC PECAKLIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 |[BemecTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKHUX PEAKLIUN C y4aCTHEN
HEOpPraHMYECKUX BEILECTB,
WCIIOJIb3YEMBIX JJISl UX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPTraHWYECKUX BEUIECTB”

4 Pasnen 4. Crpoenue u |HMccaenoBars crpoenue u|KonrposbHnasi padora
CBOIICTBA CBOICTBA opranny4eckux («CTpoeHune u cBOiCTBA
OpPraHn4yecKuXx BellecTB OpPraHN4YecKHX BelecTB)
BellecTB

4.1 | OK 01 Knaccudukanms, KnaccudumupoBarts 1. 3amaHus Ha cocTaBiIeHUE
[K... CTPOEHHUE U OpraHWYECKHE BEIECTBA B |{Ha3BaHUH OPraHNYECKHUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHI IO TPUBUATILHOW WJT!

OpPraHn4€CKuUX BCIICCTB

CTPOCHUEM

MEXTYHAPOIHON
CHUCTEMATUYECKON HOMEHKJIIATYPE
2. 3ajmaHus Ha COCTaBICHUE
MOJTHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYyIIT
OpPTraHUYECKUX BEIIECTB
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MepOonpUATHH

OTJICIbHBIX KJIACCOB.
3. 3agauu Ha ompeeeHue
npocTenmien GopmMyIisl
OpPraHUYECKON MOJIEKYJIbI, HCXOJ,
W3 AJIIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IK...

CBolicTBa OpraHUYECKUX
COCTUHEHUN

VYcranaBiauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHX CBOMCTB
OpraHUYEeCKHUX BEIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3amaHust Ha cOCTaBJICHUE
YPaBHEHUI XMMUYECKUX peaKIui
C y4acTHEM OpraHMYECKHX
BEIIECTB Ha OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHMI XMMUYECKUX peaKIui
WITIOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C yUYE€TOM MEXaHU3MOB
IPOTEKAHUS JAHHBIX PEaKIUi U
TEHETUYECKOM CBSA3HU
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacyerHble 3a1auu 1O
YPaBHEHHUSAM PEAKLUH C y4aCTHEN
OpPraHMYECKUX BEILECTB.

4. JIaboparopHas paboTa
“IIpeBparieHnst OpraHu4eCKUX
BELIECTB IPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04
[K...

WNnentuduxarus
OpTraHUYECKUX BEIIECTB,
WX 3HaYEHUE U
MIPUMEHEHHE B OBITOBOM
Y POU3BOACTBEHHOMN
JeSTeIbHOCTH YeJI0OBEKa

Hccnenosath
KAa4CCTBCHHBIC peaKHI/II/I
OpPraHUYECKUX
COEIMHEHNH OTIENbHBIX
KJIacCOB

1 .IIpakTUKO-OpHEHTUPOBAHHBIE
3a7aHus 10 COCTABJIEHUIO
XUMHUYECKHUX PEAKIIHHA C yJacTHEN
OpPTaHHYECKUX BEIIECTB, B T.4.
HCTIOJIB3YEMBIX JIJIS UX
UICHTU(PUKAIUHT B OBITY U
MIPOMBIIIIIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanuiss opraHn4ecKux
COCAMHEHMI OT/IENIbHBIX KIIACCOB

Pa3znea 5.
Kunernueckue u
TEPMOJUHAMHYECKHUE
3aKOHOMEPHOCTH

Xapakrepu3oBaTh
BJIMSIHHE PA3JIHYHBIX
(¢akTopoB Ha
PaBHOBeECHE U CKOPOCTh
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusiTH
NPOTEeKAHUS XMMHYECKHX peaKuii
XHMHYECKHX peaknui
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMUMHUYECKOE |BIMSHHME KOHLUEHTPALUU |TEOPETUUYECKUE 3aJaHUsI HA
IK... paBHOBeCHE pearupyromux BeecTB U (aHaau3 PakTOpOB, BIUAIONIUX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHNE CKOPOCTH XMMUYECKO
XUMHUYECKHUX peaKuil peakuuu. [Ipaktuko-
XapakTepHu30BaTh OpPUEHTUPOBAHHbIC 3a/1aHUS HA
BIIUSTHUE U3MEHEHUS npUMeHeHre npuHuuna Jle-
KOHIIEHTpauuu Bemects, |lllaTenbe 11 HaX0XACHUS
peaxkiuu cpesl u HaIpaBJICHUS! CMEILEHUS
TEMIIEpaTypbl Ha paBHOBECHSI XUMUYECKON pPEeaKIH
CMEIEHHE XUMUYECKOT0 |M aHalu3 (PaKTOPOB, BIMUSIOLINX
paBHOBECHS Ha CMEIlEHUEe XMMHYECKOTO
paBHOBECHS

6 HUccaenoBaTh HCTUHHBIE

Paznen 6. PacTtBopnl PACTBOPBHI C 3aJAHHBIMHA
XapaKTePUCTHKAMU
6.1 | OK 01 [Tonstue o pactBopax  (Pa3nuuars UCTUHHBIE 1. 3agaun Ha TPUTOTOBJICHUE
OK 02 pacTBOPLI pacTBOPOB.
IIK ... 2. [IpakTuKO-OpUEHTHPOBAHHbBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
WCIIOIb3yeMBbIE B OBITOBOM 1
IIPOU3BOJCTBEHHON AESITEIBHOCT!
4eJI0BEKa
6.2 | OKO01 |HccnenoBanue coiictB |Mccnenosars puznko- JlaGoparopHas paboTa
OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
IIK ... VCTHUHHBIX PaCTBOPOB

Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHNe MPUKIATHOTO MOIYJIs1)

7 Paznea 7. OuenuBath nocJjeAcTBHA (3amuTa Kelica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuei npogeccuoHaIbHOMN
NPOU3BOACTBCHHOU NMPOU3BOACTBEHHOMI AesiTeJIbHOCTH)

AeATEeJbHOCTH NAeATeJbHOCTH YeJ10BeKa
4e10BeKa ¢ MO3HIMH

IKOJIOTHYECKOM
0e30ImacHOCTH
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema |  Pe3yabrat 00yueHust .
MeponpusTHi
OK 01 Xumus B OBITY U OuenuBath nocnencteus |Keiic (¢ yuerom Oymyieit
OK 02  |npou3BOACTBEHHOMN OBITOBOM U npogeccuoHaTbHON
OK 04 [neATenbHOCTH YEIOBEKA (POU3BOACTBEHHOMN JESTEIIBHOCTH )
OK 07 JIeATETLHOCTH YesioBeKa ¢ | Bo3MOKHBIE TEMBI KEHCOB:
1IK ... no3unuii skosornueckor | 1. Ilorennenue kiumara u

0e30macHOCTH

BBICBOOOXKIEHHE TA30BBIX
THUAPATOB CO JIHA OKEaHa.

2. byayiiue maTepuaisl 1J1 aBUE
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBble maTepuansl 1ist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIHHBIX TIPEIIapaToB
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