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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOM JTACIHUIIJINHBI
C00.01.09 Xumus

1.1. O0Js1acTh IPpUMEHEHUs IPOrPaMMbI

[Iporpamma y4eOHOW JUCUUIUIMHBI SIBJIIETCA YacThlO 00pa30BaTEIbHON
pOrpamMMbl OATOTOBKHU CHELMAINCTOB CPEIHETO 3B€HA B cOOTBETCTBUU ¢ PI'OC
no cneunuansHoct CIIO 38.02.03 OmnepanuoHHas IEATEIBHOCTh B JIOTHUCTHKE,
yKpynHEHHas rpynma crnenuaibHocTed 38.00.00 DxoHOMUKA U yIIpaBIICHUE.

1.2. MecTo y4eOHOI JUCUUILINHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrPaMMBbI:
JUCIUIUIMHA BXOJUT B 0a30BbIe JUCIMILIUHBI 001Ie00pa30BaTeIbHOM MOATOTOBKH.

1.3. Hean m 3agaum y4eOHOM MUCUMILIMHBI — TPe0OOBaHUSl K pe3yJbTaTaM
OCBOEHMS YUeOHOI IUCIUIINHBI:

Henp aucuuruimabl «XuMUs»: (OPMHUPOBAHHUE Y CTYJEHTOB XMMHYECKOU
COCTAaBJSIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHMpPAa KaK OCHOBBI IIPHUHSITHSA
pelIeHNd B JKA3HECHHBIX W NIPOU3BOJCTBEHHBIX CHUTYalHsX, OTBETCTBEHHOIO
MIOBEJCHUS B IIPUPOJHOM CpEJIE.

B PE3YyJIbTaTC OCBOCHHUA qu6HOﬁ JUCHUITIITMHBI O6Y‘I&IOHIHI¥IC§I JOJIZKCH
YMeETh:

V-1. BbIBIATH XapaKTEpHbIE TPU3HAKU U B3AUMOCBSI3b U3YUYEHHBIX MIOHATUM, IPUMEHATH
COOTBETCTBYIOILIME IMOHATHS IPU ONUCAHUM CTPOECHHUS U CBOWCTB HEOPraHMYECKUX U
OpraHMYECKUX BEUIECTB M UX MPEBPALICHUI; BBISBIATH B3aUMOCBS3b XMMHUYECKHX 3HAHHUU C
HOHSTUSIMM U IPEJICTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB

V-2. HUcnonb3oBaTh HAUMEHOBAHMSI XMMHUYECKUX COSAMHEHMH MEXIyHApOIHOTO COH3a
TEOPETUYECKON U MPUKIAAHON XUMHUHU U TPUBHAJIbHBIE HA3BaHUS BaKHEWUIINX BEIIECTB (3THJIEH,
aleTuieH, TJIMLEpUH, (eHos, (QopMmaibAeru]l, yKCyCHas KHCIOTa, IJIMIUH, yrapHbId ras,
YIJIEKUCHIBINA Ta3, aMMHaK, raiieHas W3BEeCTb, HErallleHasi U3BECTb, MUThEBas COJa U APYTHUX),
COCTaBJIATh (DOPMYJIBI HEOPTaHWYECKMX M OPraHWYECKHUX BEIIECTB, YPAaBHEHUS XHUMHYECKHX
peakuuii, OOBSICHATh UX CMBICI; MOATBEPKIATh XapaKTepHble XMMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH DKCIIEPUMEHTAMH U 3alIUCSIMHU YPaBHEHUI XUMUYECKUX PeaKLni

V-3. YcranaBnuBaTh NPUHAMAJIEKHOCTh H3YYEHHBIX HEOPraHMYECKHX M OpPraHMYEeCKHX
BEUIECTB K ONPEIEICHHBIM KJIAcCaM M IpyNIaM COECIUHEHHWH, XapaKTEpHU30BaTh MX COCTAB U
BAJKHEHILINE CBOMCTBA

V-4, Onpenensath BUIbl XUMHUYECKUX CBsi3ed (KOBaJIEHTHas, MOHHAas, MeTajsIndyecKas,
BOJIOPOJIHAs), TUIBl KPUCTAIIMYECKHX PEIIETOK BEIIECTB; KIACCU(PUIUPOBATh XUMHUUYECKUE
peakuuu

V-5. IlpoBoauTh pacyeTbl MO XMMHYECKUM (GOpMysiaM U YPaBHEHHMSIM XUMHUYECKHX
peakuMii ¢ HCIONb30BaHMEM (U3MYECKMX BEIMYMH, XapaKTepPU3YIOUIMX BEIIeCTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, OObemMa (HOpPMaJIbHBIE YCJIOBHS) Ta30B, KOJMYECTBA
BEIIECTBA; WCIIOJIb30BATh CHCTEMHBIE XUMHYECKME 3HAaHUS M MPUHATHS pELICHUNd B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM

V-6. IlnanupoBath U BBIIOJIHATh XUMHUECKUI HKCIIEPUMEHT (KaueCTBEHHBIE PEaKIMU Ha
KaTHOHbl M AHHUOHBI, (YHKIMOHAJIbHBIE TPYIIbl OPraHUYECKUX COEAMHEHUN JIeHaTyparus
OENKOB NpM HArpeBaHUM, IIBETHbIE peakiUHu OEJIKOB; MPOBOIUTH PEAKLUHU HMOHHOTO OOMEHa,
OTIpEeeNATh CPeay BOJIHBIX PacTBOPOB, pEIIaTh IKCIEPUMEHTAIbHbBIE 3a/1a4l Ha paclo3HaBaHUE
HEOPraHMYECKUX M OpPraHMYECKHX BEUIECTB) B COOTBETCTBHUM C IPABWJIAMU TEXHHUKHU
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0e30MacHOCTH TP OOpAIICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYAOBaHUEM; MTPEACTABIATH
pe3ybTaThl XUMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii ¥ GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

V-7. AHanu3upoBaTh XUMHUYECKYIO WH(POPMAIIHIO, TIOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoi nH(popmaIuu, cetb MIHTEpHET U Ipyrue)

V-8. Cobmiomare mpaBWiia 3KOJIOTMYECKH [EIecO00pa3HOro TOBEACHUS B OBITY H
TPYAOBOH JEATEIBHOCTH B LIEJSAX COXPAHEHUS CBOErO 3JI0POBbsl M OKPYXAroleH MpUpOAHON
CpEllbl; YYUTHIBaTh ONACHOCTb BO3JICHCTBUS HA JKMBBIE OPraHU3Mbl ONPEIEIICHHBIX BEILECTB,
IIOHUMas CMBICT [T0Ka3aTelis NpeAebHON JOMYCTUMON KOHIEHTpaluu

V-9. Bnanere OCHOBHBIMM METOJaMU HAY4YHOI'O IIO3HAHMS BELIECTB M XHMUYECKHUX
ABJICHUH (HaOJIO/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAEIMPOBAHKE); BIAJETh CUCTEMOM 3HAaHUN
0 METOJaX HAay4YHOI'O NO3HAHUs SIBJICHUN MPHUPOABI, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX U
YMEHUSAMH TNPUMEHATh 3TU 3HAHUS NPU SKCIEPUMEHTAIBHOM MCCIEJOBAHUU BEIIECTB M IS
OOBSACHEHUS XMMUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJE NMPAKTUUYECKON NEATEIbHOCTU
YeJIOBEKa U B TOBCETHEBHOM )KHU3HH.
3HATh:

3-1. Brnagers cucteMoil XMMHUYECKHUX 3HAHHUM, KOTOpas BKIIHOYAET: OCHOBOIIOJIATrAOIIHE
HNOHATUS (XUMHUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aroMma, s-, p-, d-3JIEKTpOHHbIE
opbuTanu aromMoOB, HOH, MOJIEKYJIa, BaJIE€HTHOCTb, JJIEKTPOOTPHULATEIILHOCTh, CTENEHb
OKHCJIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKEJIET,
(GyHKUMOHANbHAS TPYNINa, paJuKan, HU30Mepus, U30MEpbl, TOMOJOIMYECKUI psJ, TOMOJOIH,
YIIIEBOOPOAbI, KUCIOPO- U a30TCOAEPIKAIINE COEIUHEHNUSI, OMOJIOIMUECKH aKTHBHbIE BEILIECTBA
(yraeBozsl, JKUpbI, OENIKH), MOHOMEp, IOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbBIE
COCIMHEHUS, KPUCTAIUIMYECKas pelIeTKa, THUIbl XUMHUYECKMX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, HK30- M HHAOTEPMHMUYECKHE, peakUUH HOHHOro oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS JUCCOLMalus, OKUCJIUTETD,
BOCCTaHOBUTEIIb, CKOPOCTb XMMUYECKOH pEaKIMK, XUMHUUECKOE PAaBHOBECUE), TEOPUU U 3aKOHbI
(Teopuss XUMHYECKOI'O  CTpOeHMs opraHuueckux BemectB A.M.byrnepoa, Teopus
NEKTPOJIUTHYECKON  nucconmanuu, Ilepuoamueckuit  3akoH  J[.JMI.MenneneeBa, 3akoH
COXpaHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMUU.

3-2. CdhopmupoBathb Ipe/CTaBICHUS: 0 XUMUYECKOU COCTaBJISAIOUIEH
€CTeCTBEHHOHAYYHOH KAapTHHBI MHUpPA, POJM XUMHHM B TIO3HAHWH SIBJICHUH TIPHPOIBI, B
(GOpMHpPOBAHUN MBIIIJIEHUST M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM TI'PaMOTHOCTH,
HEOOXOIUMOMN JJI pEeLIeHUs MPAKTUYECKUX 3a]a4 M SKOJIOTMYeCKH 00OCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOIHOM cpene.

OcBoeHue cojepkaHus y4eOHOW AUCIUIUIMHBI «XUMUS» 00eCIeunBaeT
JTOCTIKCHHE CTYACHTAMH CIICTYIONINX PE3yIbTaTOB:

>  JIUYHOCHIHbLE:

ICTETHYECKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX OTHOIIIEHUH.
(u3nvYecKoro BOCIMTAHUA:

c(hOpMHUpPOBAHHOCTh  3JI0POBOrO0 W 0Oe3omacHOrOo  oOpa3a  JKHU3HHU,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 370POBBIO;

TPYJA0BOT0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTePCTBa, TPYI0II00HE;

TOTOBHOCTh K QKTUBHOW JIEATEIILHOCTH TEXHOJOTHYECKOW W COIMAILHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHMIIMMPOBATH, TJIAHUPOBATH U CAMOCTOSTEIILHO
BBITIOJTHATH TaKyIO IESITCIIBHOCTB;




MHTEPEC K pa3indHbIM cepaM npodecCuoHaIbHON JesSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiell mnpodeccun U peanu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BAHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

IKOJIOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYyJIbTYPhl, ITOHUMAaHHUE BIUSHUS
COLIMAJIbHO-AKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COLIMATIbHOMN
Cpellbl, 0CO3HAHUE MI00ANTBHOTO XapaKTepa KOJIOTHUYEeCKUX Mpo0eM;

IUTAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBHM B OKpYyXalolled cpeiae Ha
OCHOBE 3HaHUS 1IeJIel yCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

aKTUBHOE HETIPUSATUE ACHCTBUMN, MPUHOCALIUX BPEJl OKPYKAIOIIEH CpeIe;

yYMEHHUE MPOTrHO3UPOBATh HEOJATONMPHUATHBIE HKOJIOTHYECKUE MOCIE/ICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH UX;

pacCIIMpPEHNUE OTBITA JIEATSILHOCTH SKOJOTHUECKON HAITPABICHHOCTH;
HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YUTATEIIBCKON KYyJbTYphl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MUPA;

OCO3HAHHWE IIEHHOCTH HAyYHOU NESTebHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO JAESTEIHbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

>  MemanpeomemHble:

OBJIa/IeHIe YHUBEPCAJIbHBIMHU Y4eOHbIMHU MO3HABATEIbHBIMU J1€HiCTBUSIMH:
bazosvie nocuteckue Oetcmsus.

CaMOCTOATENILHO  (OPMYJIHpPOBAaTH W aKTyallM3MpPOBaTh  IPOOJIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBCHHBIM TMPU3HAK WM OCHOBAHHS JIJII CPaBHEHHUS,
KJ1accupuKauu u 0000IIeHHUS;

OTIpeNEeNATh IENN JACSITCIIBHOCTH, 3aJlaBaTh MapaMeTpbl M KPUTEPHH WX
TOCTHOKCHHSI,

BBISBIIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B  pPacCMaTpPUBAEMBIX
SIBJICHUSIX;

BHOCUTh KOPPEKTHUBBI B  JEATEIbHOCTh, OILIGHUBAaTh COOTBETCTBHE
PE3yNbTATOB LIEJSIM, OIICHUBATh PUCKHU MOCIIEC/ICTBUN JEATEILHOCTH;

pa3BUBATh KPEATUBHOE MBIIICHUE TTPH PEIICHUH KU3HEHHBIX MPOOIIeM;

bazosvle ucciedosamenbckue 0elucmeust:

BJIAJCTh HaBBIKaAMU y4e0HO-UCCIIeI0BATEeIHLCKON u MIPOECKTHOMN
NeATEILHOCTH, HaBBIKAMH pa3pelieHus Mpooiem;

CIIOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIILHOMY ITOMCKY METOJ/IOB PEIICHUS
MPAKTUICCKUX 3aJ1a4, IPUMEHCHHUIO Pa3IMYHBIX METO/IOB ITO3HAHHSI,

OBJIAJICHUE BHUJAMH JCATCIBHOCTH II0 IOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAlNHA, TMPEeOOpa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;




dbopMupoBaHHE€ HAYYHOTO TWUIA  MBIIUICHHUS, BJAJCHUE  HAy4YHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHU ¥ METOJIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyud B 0Opa30BaTEIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3UM W aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apPryMEHTHI JJIsl J10Ka3aTesIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIICHHUSI;

aHaJM3UPOBaTh TOJYYCHHbIE B XOJE pCIICHHUs 3a7add pe3yJbTaThl,
KPUTHYECKH OIIEHHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPHUOOPETEHHBIN OIBIT;

pa3pabarpiBaTh IUIAH PELICHUs] MPOOJIEMBbI ¢ YYETOM aHaIM3a WMEIOLIUXCS
MaTepUaJIbHBIX U HEMaTePUAJIbHBIX PECYPCOB;

OCYILIECTBIIATH II€JICHANIPABICHHBIA MOUCK TMEPEHOCA CPEICTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

yMETh NEPEHOCUTh 3HAHUS B MO3HABATEJIBHYI0 M MPAKTHUYECKYI0 00JIacTH
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHAIBHBIC TTIOAXOIBI U PEIICHHUS,

CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE albTEPHATUBHbBIC PEIICHNUS;

paboma ¢ ungopmayuell.

BJIaJIETh HABBIKAMHM TOJIyYCHUS HH(OOPMALIUKM U3 HCTOYHHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITeJTbHO  OCYIIECTBJIATh  IOWUCK,  aHaliM3, CHUCTEMaTH3allui0 |
HHTEpIIpeTaluio HHPOPMAIMK Pa3IUIHBIX BUJIOB M ()OPM MPEICTABICHUS;

co3llaBaTh TEKCTHl B pa3IMYHBIX (QopmaTax ¢ Y4YeTOM Ha3HA4YCHUS
uHpopMaMu ¥  LEJICBOM  ayJAuTOpHWH, BBIOMpas ONTUMAJIBbHYIO (Qopmy
MPEJCTABJICHUS U BU3YyaJIU3allUH;

OIICHUBATh JIOCTOBEPHOCTbh, JIETUTUMHOCTh UH(POPMAIUU, €€ COOTBETCTBUE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

HCIIONIB30BaTh  CpeACTBa HWH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPTraHU3aIIMOHHBIX
3a/lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPECypcocOepeKeHHs, TPABOBBIX H OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

BJIAJETh  HaBbIKAMHM  pACllO3HaBaHMS W 3alIUThl  WHPOpPMAIIUH,
nH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH;

OBJIajIeHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH /1€iiCTBUSAAMMU
obwenue:

Pa3BEpHYTO W JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHUS C HCIOJIh30BAaHHEM
SI3BIKOBBIX CPEJICTB;

COBMECMHASL 0esIMeNbHOCb !

NMOHMMAaTh M UCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIMBUIYaJIbHON
paboThI;

OpPUHUMATh TICIM  COBMECTHOM  JIEATELHOCTH, OpPraHW30BBIBATH W
KOOPJAMHUPOBATH JIEUCTBUA II0 €€ JIOCTHKEHHUIO: COCTABIATH IUIAH JECHCTBUM,
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pacnpenensaTb pold C y4eTOM MHEHMHM Y4YacTHUKOB, OOCYXJaTb pe3yJIbTaThl
COBMECTHOI paboTHI;

KOOPJIMHUPOBaTh W  BBINOJHATH pabdoOTy B  YCIOBUAX PEAJIBHOIO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;

OCYUIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM;
OBJIA/ICHUE YHUBEPCAJIbHBIMHU PeryJIATHBHBIMHU ACHCTBUAMM:

CamMoopeanu3ayusl:

CaMOCTOSITEJIBHO OCYIIECTBIISATh [MO3HABATENBHYIO JIEATEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~COCTaBJATh IUIAH PEUICHUs HNpOoOJIEMBI C  y4e€TOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

JIeaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIocoOCTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW SPYIULMU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBIN YPOBEHB;

CAMOKOHMPOTIb:

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABbIKAMU [IO3HABAaTENbHOM  peduieKCMM Kak  OCO3HaHMS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX IIPOLECCOB, UX pE3yJbTaTOB M
OCHOBaHUI;

MCIIOJIb30BaTh MpUEMbI pe(IEeKCUH SISl OUEHKH CUTYAallMH, BHIOOpa BEPHOIO
pelIeHHUS;

YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO MNPUHHUMATh PEHICHUS MO HX
CHUKEHMUIO;

npuHamue cebs u Opy2ux ar0oet:

MIPUHUMATh ce0sl, MOHUMAsl CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI JPYTHUX JIIOJIEH NpU aHAIIM3€ Pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX JIOAEH Ha OLINOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH IPYrOro YesioBeKa.

OmnepalmoHHbBIHN JIOTUCT AO0KEH 00J1a1aTh OOUIMMH KOMITETEHIUSIMU:

OK O0I. BseiOupats cnocoObl pemieHuss 3amad  IpodecCHOHaTBLHOM
NEeSATEIbHOCTH MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. MHcnonmp3oBaTh COBPEMEHHBIE CPEACTBA TNOMCKA, aHaiuu3a U
UHTepIpeTanuu nHpopmanuu, 1 THOOPMAITMOHHBIE TEXHOJIOTHH /IS BBITOJTHEHHUS
3a/1a4 NpoheCCUOHAIBHOM eI TETLHOCTH.

OK 04. DddextrBHO B3aUMOJEHCTBOBaTh U paldOTaTh B KOJUICKTUBE U
KOMaH/I€e.



OK 07. ConeicTBOBaTH COXPaHEHUIO OKpYXKaromien Cpelpl,
pecypcocOepexeHnto, MPUMEHSITh 3HaHUS 00 W3MEHEHUW KJIMMaTa, TPUHIIUIIBI

OepeXJIMBOTO MPOU3BOJCTBA, J(PPEKTUBHO JCUCTBOBATH B UPE3BbIUAWHBIX
CUTYaIUSIX.

1.4. PexomeHnayemMoe KOJIMYECTBO YaCOB Ha OCBOCHHE NMPOrpamMMbl y4eOHOM
AUCHUIITHHBI:

MaKCUMaJIbHOU yueOHOM Harpy3ku oOyuaromierocs 44 yaca, B TOM YHCIIE:
00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyudatomerocs 40 yacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLIAHBI
2.1. O0bem yuyeOHOM JUCHMINIMHBI U BHAbI Y4e0HO padoThI

Bup y4eOHoii padoThI O0BbeM yacoB
MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 44
O06s13aTe/ibHAsI ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 40
B TOM YHCJIE:
na00paTopHbIe PaOOTHI 10
IPAKTUYECKHE 3aHSITHS 8

KOHTPOJIbHBIE PaOOTHI

KypcoBas paboTa (npoekT) (eciu npedycmompeno)

Koncynbranuu 4

CamocrosiTesibHasi paboTa o0yuyawuierocs (Bcero) 0

B TOM YHCJIC:

caMmocTosiTeNbHas paboTa HajJ KypcoBoi paboToil (mpoekToMm) (ecau
npeodycCMOmpeHo)

1 cem. — KOHTp. pab.,
HUmoeosas ammecmayus 6 hopme (ykazams) 2 ceM. - 3a4eT C

OILIEHKOU




2.2. TemaTnyeckuii IJiad u cogep:xkanue ydeoHou nucuunanabl C0O0.01.09 Xumus

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHbie padoThl H IPAKTHYECKHE O0bem YpoBensn
pa3aesioB U TeM 3aHSATHSI, CAMOCTOSITeJIbHAsI padoTa o0yyalonuxcs, KypcoBasi padora (IpoeKT) (eciu 4acoB 0CBOEHMS
npeoycmMompeHvl)
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHHSI BellecTBa
Tema 1.1. Crpoenne | CoaepkaHue yueOHOro MaTepuasia
aToM0B  xuMHM4Yeckux | CoBpeMeHHass MOJeNb CTPOCHHS aToMa. OJEKTPOHHAs KOH(UTypauus aToma. 2 1
3J1eMeHTOB M npupoaa | Knaccudukanus XUMHUECKUX DJIEMEHTOB (s-, p-, d-ameMeHThl). BajeHTHbIE 3IIEKTPOHBI.
XMMHYeCKOH CBA3H BanenTHoCTh. DNEKTpOHHAsE MPUPOAA XMMHMUECKOH CBSI3U. ODNEKTPOOTPHULATEIBHOCTb.
KoBanentHast cBsi3b, €€ pPa3HOBUIHOCTH W MeEXaHHU3MbI 00pa3oBaHusi (OOMEHHBIH U
JIOHOpHO-aKUenTopHblit). MoHHas cBA3b. Meraminyeckas cBs3b. BogopoaHas cBs3b.
MexmoneKkynsipHble B3auMoJeicTBHs. M30TOMBI, OCHOBHOE U BO30Y>KIEHHOE COCTOSHUE
aToma, THOpHUIM3aIHsi aTOMHBIX OpOUTAaJIeH.
Tema 1.2. | Conep:xxanue y4eOHOIr0o MaTepHaJia
Hepuoanyecknii 3akoH | [lpakTHYecKHe 3aHATHSI
) Tabdauna H.A. | Tleproandeckas cucremMa XuMudeckux sueMenToB J[. M. MenneneeBa. ®@U3MUeCKuii CMBICIT 2 2
MenneneeBa Ilepuognueckoro 3akona J[.MI. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB
XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX U CIOXHBIX BEIIECTB B COOTBETCTBUU
C MOJIOKEHUEM XUMHUYECKOro a1eMeHTa B llepnoanueckoil cucremMe. MUpoBO33peHUECKOE
u HayyHoe 3HauyeHue llepmomgmueckoro 3akona J[.M. Menpneneesa. Ilpornoser JI.W.
MenpeneeBa. OTKpBITHE HOBBIX XMMHUYECKUX JIEMEHTOB.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha XapaKTepu3allio
XUMHUYECKHX  3JeMeHToB  «Mertauinyeckue / ~ HEMETaJuIMYecKHe  CBOMWCTBa,
ANEKTPOOTPULATEILHOCTh M CPOACTBO K JJIGKTPOHY XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM CTPOCHHMEM M IOJIOXKEHUEM B NEPUOAMUYECKON CHUCTEME
xuMudeckux dyemeHToB .M. Menaeneeay.
Pa3nen 2. XuMn4yeckue peakuuu
Tema 2.1. Tunbl | Cogep:xanne yueOHOro marepuaJjia
XHMHYeCKHX peakuuid | Knaccudukanus ¥ TUMBI XUMHYECKUX PEAKIUH C yd4acTHEM HEOPTraHHMYeCKHUX BEIECTB. 2 1

KonnuectBenHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U
pacueTel IO YPAaBHEHMSIM XUMHUYECKMX peakuuil. Moap Kak eJuHMIa KOJIMYECTBa
BemlecTBa. MouspHas macca. 3aKOHBbl COXPaHEHMsI MacChl M SHEPTUU. 3aKOH ABOTraJpo.
MossipHblii 00beM ra3oB. OTHOCUTENbHAS MIOTHOCTH Ta30B.

Peakiun KoMIuIeKcoOOpa3oBaHMsl ¢ y4yaCTHEM HEOPraHMYECKHX BEUIECTB (Ha IpHUMeEpe
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THAPOKCOKOMIIJICKCOB IMHKA U aJHOMI/IHI/ISI).

Tema 2.2.
DJIeKTPOJIMTHYeCKAS
AACCOIUALINSA u

HMOHHBIA 00MEeH

Copep:kaHue y4eOHOIr0 MaTepuaa

Teopust snekTponuTUdeckoil auccoumanuu. Peakium woHHOro oOmena. CocraBieHHE
peakiuii MOHHOTO OOMEHa IyTeM COCTABJICHUS HMX IOJHBIX M COKPAIICHHBIX HOHHBIX
ypaBHeHuidd. [maponu3 cosiedl. 3HaueHWE THIAPOIM3a B OUOJOTHMYECKUX OOMEHHBIX
nporeccax. [IpuMeHeHne TuapoIin3a B MPOMBIIUICHHOCTH.

JlabopaTopHble 3aHATHS

JlaGoparopHas pabota «Peakuuu ruipoan3ay.

Pa3nen 3. CTpoeHue U CBOICTBA HEOPraHMYECKUX BeIIECTB

Tema 3.1.
Kanaccupuxanus,
HOMEHKJIATypa "
cTpoeHHne
HEOPraHu4YecKux
BeIECTB. dPuszuko-
XHMHYECKHe CBOIiCTBA
HEOPraHU4ecKHX
BelleCTB

Coaep:xxanue yueOHOro MaTepuaJia

[IpenmMer  HeopraHuM4eckod  XUMHMHM. B3auMOCBS3b  HEOPraHMYECKMX  BEILECTB.
Knaccugukanusa neoprannueckux euiecTB. [Ipocteie u cnoxhble BemecTBa. OCHOBHbIE
KJIaCChl CJIOXKHBIX BEUIECTB (OKCUIBI, TMAPOKCHUIBI, KUCIOTHI, coinu). HoMmeHknarypa u
Ha3BaHUE HEOPTaHWYECKUX BEIIECTB HCXOJS W3 HUX XHUMHYECKOH (opMynsl wim
COCTaBJIEHHE XUMHUUYECKOH (OpMyIIbl UCXO/S M3 Ha3BaHMs BELECTBA [0 MEXAYHApOJHON
WJIY TPUBUAIIBHOW HOMEHKJIATYPE.

MexmMonekyisapHsle  B3auMoaelcTBud. Kpucrtamioruapartsl. ArperatHble  COCTOSHUS
BeniectBa. Kpucraminueckue u amopdHble BemecTBa. TUIBI KPUCTAUIMYECKUX PEIIETOK
(aToMHasi, MOJIEKYJIApHas, HOHHAs, METAJJIMUecKas). 3aBUCUMOCTh (PU3UUECKUX CBOMICTB
BELIECTBA OT TUIA KPUCTAIINYECKON pemeTKu. [[puurmHbpl MHOT0OOpasusl BEIECTB.
CoBpeMeHHbIE MPEACTaBICHUS O CTPOCHUU TBEPIbIX, KUAKHX U Ia3000pa3HbIX BEILIECTB.
Kunkue kpucTauibl.

Mertamnel. OOmue Gpu3nuecKue 1 XUMHUECKUE CBOMCTBA MeTa/IOB. CrocOOB! MOTyueHHs.
3HaueHue METaUIOB U HEMETaNIOB B MPUPOJAE M KUZHEACSITEIbHOCTH YelOBeKa U
opranusmoB. Koppo3ust meTamioB: BUABI KOPPO3UH, CHOCOOBI 3alllUThl METAIOB OT
koppo3uu. Hemeramnsl. OOmue ¢usnyeckue M XUMHUECKHE CBOICTBa HEMETAJIOB.
Tunuuneie cpoiictBa MmetawioB [Y- Y1 I rpynn. Knaccuduxamuss v HOMeHKIaTypa
coeMHeHUi HemeTaoB. KpyroBopoThl GMOT€HHBIX 3J€MEHTOB B MpUpPOAE. XUMUYECKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB (OKCUIOB, TMJIPOKCHIOB, KUCIOT,
cojieid u Ap.). 3aKOHOMEPHOCTH B M3MEHEHHMU CBOWMCTB MPOCTHIX BEIIECTB, BOIOPOIHBIX
COEJIMHEHM, BBICIIMX OKCUJIOB M THAPOKCHJIOB

JlabGopaTropHble 3aHATUSA

JlaboparopHast pabota «CBOHCTBA METAJUIOB U HEMETAJLIOB)»
HccnenoBanne GU3MYECKUX M XUMHUYECKHX CBOMCTB METAUIOB U HEMETaJUIoB. PemieHue
3KCHepI/IMeHTaHBHLIX 3a4a4 110 CBOfICTBaM XUMHUYCCKUM CBOﬁCTBaM MCTAJIJIOB H
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‘ HCMCTAJJIOB, ITO PACIIO3HABAHUIO U IMOJTYYCHUIO COCIUHCHHMI METAJIOB M HEMETAJIJIOB

Pasznea 4 CTpoenne U CBOIICTBA OPraHUYeCKUX BelleCTB

Tema 4.1.
Knaccupuxanus,
CTpoeHHe "
HOMEHKJIaTypa
OpPraHMYecKux
BelllecTB. CaoiicTBa
OpPraHMYecKux
coeIuHeHM

Coaep:xaHue yueOHOro MaTepuaJia

[Ipeamer oprannyeckoil XuMuu. B3auMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.
XUMHUYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHS aTOMOB B MOJIEKYJIE COINIACHO MX
BAJICHTHOCTU. OCHOBHBIE TIOJIO)KEHUSI TEOPUM XHUMHUUYECKOIO CTPOCHHSI OPraHHYECKHX
coenunennii  A.M. bByrtnepoBa. VYriiepoAHBIA CKEJIET OPraHUYECKOW  MOJIEKYJIBI.
MornekynsipHble U CTPYKTYpHBIE (pa3BepHYTbIE, COKpPAILECHHbIE) XUMHUYECKHE (HOPMYIIbI.
3aBUCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO CTpPOCHUsI MoJiekyn. M3omepus u
M30Mepbl (CTPYKTYpHAasi, reoMeTprueckas (Iiuc-TpaHc-u3omepusi). KpaTHOCTh XuMHU4ecKon
cBs3u. [loHsaTue o GyHKIMOHANBHOU rpynme. [IpuHIUIEI KiaccuGuKauy OpraHudecKuX
COoeIMHEeHUI. MexlyHapOoJHasi HOMEHKJIATYpa U MPUHLIUIBI HOMEHKIIATYPbl OPraHUYECKHUX
coequHeHnil. DU3MKO-XMMHUYECKHE CBOMCTBA OPraHMYECKHUX COCIAMHEHUN OTAEIIbHBIX
KiaccoB  (0COOGHHOCTH  KiaccupuKalMM W HOMEHKJIATypbl  BHYTPH  KJacca;
TOMOJIOTHUYECKUN psii U oOmiast popmyna; u3oMepus; GU3HUeCKue CBOMCTBA; XUMUICCKUE
CBOMCTBA; CITIOCOOBI TTOJIYYCHHS)

HpaRanecmle 3AHATHUSA

KonTponbHast pabota. Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3a/IaHUN 1O COCTaBJICHHIO
XMMHYECKHUX PEAKIUN.

Pazpen 5. KunHernueck
OcHOBHOE co/iep:KaHue

He MU TEPMOAUHAMHUYECCKHE 3aKOHOMEPHOCTH MNPOTEKAHUA XHUMHUYECCKHX peaKunﬁ

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTEKAHUSA
XHUMHYECKHX peaKIul

ConepxaHue y4eGHOro MaTepuaJjia

Xumudeckue peakuuu. Kiaccupukanus XUMUYECKHX peakiuii: mo (a3zoBoMy cocTaBy
(roMOTE€HHBIE W TETEPOTeHHBIC), MO HCIOJb30BAaHUIO KaTaiu3aTopa (KaTaJUTUYECKUE U
HekaranuTuueckue). CKOpOCTh peakiuH, €€ 3aBUCUMOCTh OT PAa3IU4YHBIX (PAKTOPOB:
MIPUPOJIBI PEATUPYIONINX BEIIECTB, KOHIICHTPAIIMH PEArUPYIONINX BEIIECTB, TEMIIEPATYPHI
(mpaBuno Bant-I'odda), miomanu peakimoHHONH MOBEPXHOCTH, HAIMYUS KaTaau3aTopa.
Ponp xaTanmzaTopoB B MpUpo/e M MPOMBIIIIICHHOM MPOW3BOICTBE. DHEPTUs aKTUBAITHH.
AxTuBHpOBaHHbIN KoMILUiekc. KaTanuzaropsl u katanu3. Ponb KaTaan3aTopoB B IPUPOJE U
MIPOMBIIIIJICHHOM TMPOU3BOJICTBE.

Tema 5.2.
TepmoauHaMu4yeckue
3aKOHOMEPHOCTH
NPOTEKAHUSA

XHMHUYECKHX peaKIuil.

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudpukanus XUMHUECKHX peaklMid: Mo TermaoBoMy 3(dexTy (3K30TepMUUYECKUE,
SHIOTEPMHUECKHE), IO 00patuMocTH (oOpaTumMblie U HeoOpaTuMble). TeroBbie 3¢ (HeKThI
XUMUYECKUX  peaknui. Tepmoxumuueckue ypaBHeHUsA. OOpaTUMOCTh  peaKIluil.
XUMHYECKOEe PpAaBHOBECHE M €ro CMELICHHME IMOJ JICHCTBHEM pa3JIM4HBIX (DaKTOpOB
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PaBHOBecHe
XHMHMYECKHX peaKkuuid

(KOHLIEHTpalMsl PEareHTOB WJIM INPOAYKTOB pEakLuu, JaBJ€HHE, TeMIleparypa) sl
CO3JIaHMsI ONTHMAJIbHBIX YCJIOBUH NPOTEKAHUS XHUMHUYECKUX IpoueccoB. Ilonstue 00
SHTAJBIMU W SHTponuH. DHeprusi ['mb0ca. 3axon ['ecca m cnmexctBusi w3 Hero. Ponb
CMELIEHHs PABHOBECHsI B TEXHOJIOTMYECKUX ITpoIieccax

Pa3nen 6. JlucnepcHbie ¢

HCTEMBbI

Tema 6.1. {ucnepcHble
cUCTeMbl U (PAKTOPBI
HX YCTOHYHUBOCTH

Copep:kaHue y4eOHOTr0 MaTepuaa

Hucnepcubie cucrtembl. Komnonanusle cucteMbl. cTuHHBIE pacTBOpbl. PacTBopeHue Kak
¢usuko-xumuueckud  mpouecc. PactBopbl. CrocoObl NPUTOTOBIEHUS  PACTBOPOB.
PactBopuMocTs. MaccoBasi 110151 pacTBOpeHHOro Bemiecta. lIpenenbHO aomycThmble
KOHIEHTPAllMMU U MX HCIOJb30BAHHE B OIEHKE OSKOJOTMYECKOH Oe30MacHOCTH.
Knaccudukanus AucrepcHbIX cucTeM 1o coctaBy. CTpoeHHe M (GakTOpbl YCTONYUBOCTH
JUCIEPCHBIX cHCTeM. Pacro3HaBaHuME MCTHMHHBIX PAaCTBOPOB, KOJUIOMJIHBIX PacTBOPOB M
rpyboaucriepcHsix cucreM. CTpoeHHe MHUIEUIBI. PaccenBaHue cBETa MPHU MPOXOKICHUU
CBETOBOI'0 My4YKa Yepe3 ONTHYECKH HeOTHOPOoAHYIO cpeny (3ddekra Tunaans)

HpaRanecmle 3AHATHUSA

Pemenne 3amay Ha NPUTOTOBIIEHHE PAacTBOpOB. PellleHHe NpaKTHKO-OpPUEHTHUPOBAHHBIX
pacyeTHBIX 3aJaHU Ha JUCHEpPCHBIE CHCTEMBI, HCIOJb3yeMble B OBITOBOM W
MIPOU3BO/ICTBEHHOHN JI€ATEIBLHOCTH YeNOBEKa, C TMO3UIMH IKOJOTHYECKO 0e30MmacHOCTH
MOCJIEACTBUM U IPaMOTHBIX pEIIeHUH Tpo0JieM, CBSA3aHHbIX C XUMHUEH

Tema 6.2.
HUccienoBanue cBOICTB
JAMCTIEPCHBIX cucreM
hi ) ¢ | 115'¢
HICHTU(PUKALMHU

Coaep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

Jlabopatopnas paborta «lIpuroroBnenue pacTtBOpoB». IIpUroToBIEHHE PaCTBOPOB
3alaHHOM (MOJNSIPHOM) KOHIIEHTpaluu (C TMPAKTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMH),
onpejeNeHue cpeabl BOJIHBIX pacTBOpoB. JlaGopatopHas pabora «MccnenoBanue
JUCIIEPCHBIX cUCTEMY». [[pUTroTOBIEHNE U N3yYEHUE CBOMCTB JAUCIEPCHBIX CUCTEM PAa3HBIX
BHJIOB: CYCIICH3UH, SMYJIbCHH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTHHHBIX U
KOJUJIOUJIHBIX PACTBOPOB, BBISIBIICHHE OCHOBHBIX Pa3InyUil MEX1y HUMHU.

Paznen 7. KauecTBeHHbIE peaklMu 00HAPYKeHHUsI HEOPraHUYeCKMX U OPraHuvYecKNX BellecTB

Tema 7.1.
OoOHnapy:xkenue
HEOPraHU4eCcKHX
KAaTHOHOB U aHUOHOB

Coaep:xxanue yueOHOro MaTepuaJia

KauecTBeHHBIE XMMHUYECKHE PEAKIIMH, XapaKTEepHbIE IJs OOHApYKEHHs] HEOPraHUYECKHX
BelIeCTB (KaTHOHOB M aHHMOHOB). CocTaBieHHWE YpaBHEHMH peakiuil oOHapyX eHHs
kaTuoHOB [—VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOW (hopMax.

Peakiun oOHapyXeHHs HEOPraHMYECKHUX BEIECTB B PEalbHbIX OOBEKTaxX OKpY’Karomien
Cpelbl.

JlabopaTopHble 3aHATHS
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JIaGoparopHas paboTa « AHATUTHUYECKHE PeaKUu KaTHOHOB [—VI rpymm. 2
[IpoBeneHue KayeCTBEHHBIX pEAKIMM, MCIOJIb3YEMBIX Ui OOHApYKEHHUS KaTHOHOB I
rpynmsl (Kanus, HaTpHsl, Maruus, aMmMmonus), 11 rpynnsl Ha npumepe Gapus, Il rpynmesr -
cBuHia, IV rpynmsel - amromunus, V rpynnsl - xene3a (II u 1), VI rpynmer - Hukens.
Onucanvie HaOJIIOIaEMBIX SBICHUHN M COCTABIICHUE XUMUYCCKUX PEAKITHI.
Tema 7.2. | ConepxxaHue y4eOHOr0 MaTepuaja
Oo0napyxenue KayecTBeHHBIE XMMHUYECKHE pEAKIMH, XapaKTepHbIE Ui OOHApYKEHHUS OTAEIbHBIX 2
OPraHM4YeCKHX BEIeCTB | KJJaCCOB OPraHMYECKUX COCAUHEHHM: (EeHOIOoB, albJerujioB, Kpaxmaia, YyKCYCHOM
OTEJbHBIX KJIACCOB C | KHCIOTHI, aMUHOKHCIIOT U Ap. JleHaTypamusi OEIKOB MU HAarpeBaHWH, [IBETHBIC PEaKIIUU
HCIOJIb30BAHUEM 6enkoB. CocTaBlIeHHE KAa4eCTBEHHBIX peakluid OOHAPYKEHUS OPraHMYECKHX COEIMHEHUN
Ka4yeCcTBeHHbIX OTJICJIbHBIX KJIACCOB.
peakuuii JlabopaTropHble 3aHATUSA
JlabopatopHas pabora «KauecTBeHHbIE PEaKIUU Ha OT/ACIbHBIE KIACChl OPTaHMYECKUX 2
BeuiecTBy. [IpoBeneHHE KadyeCTBEHHBIX pEaKlMid, HCIOJIb3yeMbIX IJIs OOHapyKEHHUS
OpPTraHUYECKUX BEIIECTB Pa3IMYHBIX KIAcCOB: (DEHOJIOB, allbACTHIOB, KpaxMala, YKCyCHOU
KHCIIOTBI, aMUHOKHUCIOT, 0enKkoB u 1p. Onucanue HaOMI0AaeMbIX SBICHUI U COCTaBIICHUE
XUMHAYECKUX PEaKIUi W/UIIHA CXEM.
Pasnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM /IeATEJIbHOCTH YeJIOBEKA
Tema 8.1. Xumusa B | ComepxaHue y4eOHOro MaTepuaja
ObITY H | DKosilornyeckasi 0€e30MacHOCTh NOCIEACTBUN OBITOBOM M MPOU3BOACTBEHHOM 1€ATEIbHOCTU 2
NPOM3BOJACTBEHHOMI 4eJIOBEKa, CBsI3aHHasl ¢ IepepabdOoTKOM BELIeCTB.
AeATeJbHOCTH IIpakTnyeckue 3aHATHSA
YeJI0BECKA KonrtponbHast pabora. Pelenne npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUN 1O COCTABICHMIO 2
XMMHYECKHUX PEAKIUN.
KoncyabTanun 4
Bcero 44

JI1 XapakTepUCTUKH YPOBHS OCBOCHMSI yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeyIOIue 0003HaYeHNU:
1. — 03HaKOMUTENBHBIN (y3HABaHHUE U3YYEHHBIX 00HEKTOB, CBOHCTB);

2. — penpoAyKTHUBHBIHN (BBIIIOJIHEHUE JAEATEILHOCTH M0 00pa3ily, MHCTPYKLIHU, METOAMYECKUM PEKOMEHIAlIUsAM MM MOJT PYKOBOJACTBOM

HpCHOIlaBaTC.HSI);

3. - HpO)IYKTI/IBHI)II\/'I (HHaHI/IPOBaHI/Ie N CaMOCTOATCIIbHOC BBITTOJIHCHHUE ACATCIbHOCTH, PCUHICHUC HpO6J’IeMHI)IX, CUTyallu OHHBIX 33}13‘-1)

14




3. YCJI0OBUA PEAJIMBAIIUUA ITPOI'PAMMBI JTUCHUITJINHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Ayn.1206 KabuneT xumuun

VYyebnas mebenpb Ha 30 mMocajoyHBIX MECT, paboyee MECTO MpenoJaBaTes, T0CKa
MeJIoBasi TPEXCEKIMOHHAs-11T., mKad KHUXKHBIM OIIT., MOJKa HaBeCHas SUIT.,
CTeHJ  HMH(POPMALMOHHBIN-11IT. [IIaKaTHUIA-21IT., [EPUOAMYECKass CHUCTEMa
XUMHUYECKHUX JJIEMEHTOB, Ta0JMIla PacTBOPHUMOCTH, pa3lIaTOUHBIM MaTepuasl ¢
KOHCIIEKTaMU JEKLIHMH, Ta0JIMLIAMH, WUTIOCTPALIASIMH, dopmynamu,
WHCTPYKITMOHHBIC KAPThl MPAKTHUYECKUX W JTaO0OpPaTOPHBIX 3aHITHHA, MaTepUaIbI
TEKYLIErOo KOHTPOJS, METOJMYECKHE PEKOMEHJAMU [0 PEIICHUI0 3aaad.
Komneiorep mpenonaBatenss Pentium  ES5300; IIpoektop SANYO ¢
POEKIMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopatopusi XUMHH

O6opyioBaHHE€ W MaTE€pPUAIBL IUCTUIUIATOP, Ja0OpaTOPHbIE MOWKH JUISI MBIThS
MOCY/Ibl, AHAJTUTHYECKUE BEChl, TEXHOXUMHUYECKHE BECHI, CYIIUIBHBIN MIKad,
MydenbHas Medyb, IUJIUTKA DJIEKTPUYECKHUE, BOJAHbIE OaHU, pedpakTOMETPHI,
CHEKTPO(HOTOMETPHI, (OTORIIEKTPOKOIOPUMETD, pH-MmeTpsl, AIEKTPOJBI
KOMOMHUPOBAHHBIC, BUCKO3UMETPHI, TEPMOMETPbHI, JIEHCUMETPHI, IITATUBBI
byH3ena ¢ 3auMaMu, IITAaTUBBI JJIs1 MUANETOK MEPHBIX, IITATUBBI 1JIs MPOOUPOK,
POOUPKOAEPKATENM, TUIAHILIETKH JJI1 KalleJbHOTO aHajiu3a, MPOOKU PE3UHOBHIE,
IUIACTUKOBBIE, METAILIMYECKUE CETKH, MPUOOPHI JUIsl TIOJyYEeHHUsI Ta30B, (QUIBTPHI,
WHIUKATOpHas Oymara, pe3MHOBBIE IPYILH, INATENH, JOKEUKH PapPopoBbie A
C)KUTaHUS BEIIECTB, MHUKPOCKOIBI, CTEKJA IOKPOBHBbIE, TPYOKH CTEKJISHHBIE,
PE3UHOBBIE NUIAHTH, MakKeT Xxpomorpaduueckoil kojsoHku. Cton nabopaTtopHbie-
12m1T., BRITSKKA 210T., TyMOa 201mT., mkad uisi JOKYMEHTAlluu U 000pyA0BaHUs
SUIT., JOCKa MEJIOBAsi TPEXCEKIUOHHAS - | IIT.

3.2. UudopmannonHoe odecnevyeHne o0yueHust
Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, VHTepHeT-pecypcos,
JAOIOJHHUTEJIbHOM JIUTEPATYPbI

Knuroot6ecne4eHHOCTD
bubéanorpadguyueckoe onucanne 3JaHUsA OcHoBnas/ KoI-B0.5K3
(aBTOp, 3ar12aBHE, BU/I, MECTO U 'O/ U3IAHUS, | JONOJHUTEIbHAS 5 6 6..11 PaexTponnbie
KOJI.CTP.) JuTepaTrypa . pecypcbl
PATYPE | crisroy
I'nmunka, H. JI. OCH OBbC Opaiit

O6mas xumusi B 2 T. Tom 1 : ydeOHUK J1st
CIIO / I'muuka H. JI. ; mox pen. [Tonkosa B. A.,
babkosa A. B. - 20-¢ u3z., nep. u JoMm. -
Mocksa : Opaiit, 2021. - 349 c. -
(ITpodheccuonanpHOE 00pa3oBaHUe).

I'muaka, H. JI. OCH DbC FOpaitt
OO6mas xumust B 2 T. Tom 2 : y4eOHUK ISt
CIIO / I'munka H. JI. ; mox pen. [Tonkosa B. A.,
babkoBa A. B. - 20-e u3z., nep. u JoM. -
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https://urait.ru/bcode/470016
https://urait.ru/bcode/470485

Mocksa : FOpaiir, 2021. - 383 c. -
(ITpodheccnonanprHOE 0OOpa3oOBaHKE).

Huxkoabckui, A. b.

XyMUs : y4eOHHUK U MPAKTUKYM JJIsi

CIIO / Hukonbckwii A. b., CyBopoB A. B. -

2-e u3M., ep. u gom. - Mocksa : FOpaiir, 2021. -
507 c. - (IlpodeccuonanpHoe 00pa30BaHUE).

OCH

ObC IOpaiit

3aitnes, O. C.

Xumusi. JIJabopaTopHbIii IPAaKTUKYM U COOPHUK
3anay : yueoHoe nmocodwue mis CIIO / 3aiines O.
C. - Mockga : FOpaiir, 2021. - 202 c. -
(ITpodheccnonanpHOe 0OOpa3oBaHKE).

OCH

DbC FOpaiit

Tynukun, E. W.

Xumug. B 2 4. Yacte 1. O0Omas u
HEOpPraHMYECKast XUMHUS ;| YICOHUK IS

CIIO / Tynukwun E. W. - 2-e u3n., ucnp. u J01. -
Mocksa : FOpaiir, 2021. - 385 c. -
(ITpodheccnonanpHOe 0Opa3oBaHKE).

JIOII.

ObC IOpaiit

Tynukun, E. W.

Xumus. B 2 4. Yacte 2. Oprannyeckas

xumus : yaeOHuk st CI1O / Tynukun E. U. -
2-e u3., ucrp. u jgom. - Mocksa : FOpaiirt, 2021.
- 197 c. - (IIpodeccronanbHoe 00pa3oBaHue).

ObC IOpait

MaptsiHoBa, T. B.

XUMUS : yIeOHHUK U MIPAKTUKYM JIJIst

CIIO / MaprteiHosa T. B., Apramonosa 1. B.,
['onynoB E. b. ; mox o6u1. pea. MapteiHoBoii T.
B. - 2-e u3n., ucnp. u Jo1. -

Mocksa : FOpaiir, 2021. - 368 c. -
(ITpodheccnonanpHOE 0OOpa3oBaHKE).

mon

DbC HOpaiit

UleGenes, 0. A.

Xumus : yueonuk ans CI1O / Jlebenes 1O. A.,
Danees I'. H., F'ony6eB A. M., lllarioBan B. H. ;
non obur. pea. @aneesa I'. H. - 2-e uzn., nep. u
mor. - Mockaa : FOpaiit, 2021. - 431 c. -
(ITpoeccronanbHOE 0Opa3oBaHUe).

JTOTI

ObC IOpait

UleGenes, 0. A.

Xumus. 3ajauHuK : yaeOHOe mocoOue Juist
CIIO / mox obmr. pen. @aneesa I'. H.

- Mocksa : FOpaiir, 2021. - 236 c. -
(ITpodeccuonanbHoe 06pa3oBaHue).

JTOTI

ObC IOpait

Oneiinnkos, H. H.

XuMusi. ANTTOPUTMBI pelIeH s 3a/1a4 U

TECTHI : ydeOHOe mocodue st

CIIO / OneitnuxoB H. H., MypasseBa I'. I1. - 3-¢
W31., uchp. u noim. - Mocksa : FOpaiit, 2021. --
249 c. - (IIpodeccuonanpHoe 00pa3oBaHUe).

JTOTI

ObC IOpait
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https://urait.ru/bcode/471399
https://urait.ru/bcode/471405
https://urait.ru/bcode/471601
https://urait.ru/bcode/471602
https://urait.ru/bcode/469554
https://urait.ru/bcode/470929
https://urait.ru/bcode/470947
https://urait.ru/bcode/471732

4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOI

T CTUTLIAHBI
OCBOCHU

KOHTpOJIL H OllCcHKA PE3YJIbTATOB

Y4eOHOM  JAUCIUILIIUHBI

OCYHICCTBJLCTCA IMPCIIOAAaBATCIICM B IMPOHOCCCE TIMPOBCACHUA IIPAKTHICCKHUX

3aHATHI M JA0OpaTOpPHBIX padoT,

TECTUPOBAHMS,

a TaKXKC BBbIIIOJIHCHUA

06y‘-IaIOI_HI/IMI/ICH HHIUBUAYaJIbHBIX 3aﬂaHHﬁ, PICCJ'ICI[OBEIHHﬁ.

PesyabTaThl 00yueHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI U METOAbI KOHTPOJISI U
OlIEeHKH pPe3YJIbTATOB 00y4eHHusl

V-1. BpiABIATH XapakTepHblE MPU3HAKK U
B3aMMOCBSA3b  W3Y4YCHHBIX  IIOHATHUH, IPUMCHSITH
COOTBETCTBYIOIIME MTOHATUS IIPU OIIMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX M OPraHUYECKHUX BEILECTB U
UX NPEBPALECHUN; BBIABIATh B3aUMOCBA3b XUMUYECKUX
3HAaHUH C IOHATHSAMM M IPEACTABICHUSAMU IPYTHUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB

VYerHbii onpoc (cobecegoBaHue)
[IpakTHKO-OpHEHTUPOBAHHEIC
3aJaHuS
Kontponbnas padota (1 cem.)

V¥-2. Ucnonp30BaTh HAMMEHOBAHUS XUMUYECKUX
COEMHEHUN MEKIYHAPOJHOTO COK03a TEOPETUUECKON U
INPUKIAJHOM XMMMM W  TPUBHAIbHBIC HA3BaHUA
BaXHEHMIIMX BELIECTB (ITWIEH, AllETWIEH, TJIHULEpPUH,
denon, Qopmanbaerus, yKCycHas KHUCIOTa, TJIUIMH,
YIapHbIM Tra3, YIIEKWCIbIM ra3, aMMHaK, ramieHas
U3BECTb, HErallleHas W3BECTb, MNMTbEBAas coja U
JIPYTHUX), COCTaBJIATH (HOPMYJIbI HEOPraHUYECKUX U

OpraHU4Y€CKUX  BCIICCTB, YPAaBHCHUA XUMHUUYCCKUX
pCaKIII/Iﬁ ) OOBACHATh HX CMBICJI; MMOATBECPKAATH
XapaKTCPHbIC XUMHNYCCKHUC CBOlCTBa BCIICCTB

COOTBETCTBYIOIIMMH OSKCIEPUMEHTAMH U  3aMUCIMU
YpaBHEHUU XMMHUYECKUX peaklui

VYerHbIH onpoc (cobecenoBaHue)
[TpakTHKO-OpUEHTUPOBAHHBIE
3aJaHHs
Kontponbnas padota (1 cem.)

V-3. YcraHaBiuBaTh IIPUHAJIEKHOCTh
W3YYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB
K ONpEIENECHHbIM KjlaccaM W TpyIIaM COEIWHEHUH,
XapaKTEepU30BaTh UX COCTAB U BaXHEMIINE CBOMCTBA

VYerHbIl onpoc (cobecegoBaHue)
[IpaKkTHKO-OpHEHTUPOBAHHbIE
3aJaHuS
KonTtposnbHast pabdora (1 ceM.)

V-4. Omnpenensith BUIB XUMHUYECKHX CBS3EH
(xoBasleHTHAsl, MOHHAsI, METaJUIMYeCcKas, BOJOPOJHAsA),
THUTIBI KPUCTAJUTHYECKUX pEIIeTOK BEIIIECTB;
KJIaCCHU(UITMPOBATh XUMUYECKUE PEAKIIUU

VYerHbI# onpoc (cobecegoBaHue)
[IpaKkTHKO-OpHEHTUPOBAHHbIE
3aJaHuS
KonTtposnbHas padora (1 ceM.)

V-5. IlpoBoauTh pacyeTsl IO XUMHUYECKHM
dopMynaM M ypaBHEHUSM XHMHYECKHUX peakIuil c
UCIIOJIb30BaHUEM (buznuecKkux BEJIMYMH,
XapaKTepU3YIOIIMX  BEIIECTBA C  KOJIWYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE YCJIOBUS)
ra3os, KOJIMYECTBA  BEIIECTBA, HCIIOJIb30BaTh
CUCTEMHbIE XHWMHUYECKHE 3HAHUS [ [PUHATUS
pelIeHnii B KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C BEUIECTBAMM U UX MPUMEHEHHEM

VYerHbIl onpoc (cobecegoBaHue)
[IpakTHKO-OpHEHTUPOBAHHbIE
3aJaHHS
KontponbHas pabora (1 cem.)

V-6. IlnaHupoBaTh M BBIIONHATH XMMHYECKHU
HKCIIEPUMEHT (KaueCTBEHHBIE peaklW{ Ha KaTHOHBI U
aHUOHBI, (YHKIMOHAJIbHBIE TPYIIBl OPraHUYECKUX
COCTMHEHUN JleHaTypanusi OeJIKOB TPH HarpeBaHUH,
[[BETHbIC peakiuy OeJKOB; TNPOBOAMTH PEAKIHHU

JlaGopatopHbie pabOTHI,
MpakTu4eckast padbot
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MOHHOrO OOMeHa, OIpeneNaTh Cpeay  BOJHBIX
pacTBOPOB, pelIaTh 3KCIECPUMEHTAIbHBIC 3ajJa4d Ha
pacro3HaBaHWE HEOPraHMYECKHUX M  OPraHUYECKUX
BEIIECTB) B COOTBETCTBHHM C TPaBHJIAMH TEXHUKH
0C30MacHOCTH TMpU OOpAIEHUH C BEIIECTBAMU U
71ab0paTOPHBIM 000pyIOBaHUEM; HPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO OJKCIEpUMEHTa B (opme
3aliCH  YPAaBHEHUIH COOTBETCTBYIOIIMX pEaKIUd U
(GhopMyIMpPOBATh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB

V-7. AHanu3npoBaTh XUMHYECKYIO
uH(pOpPMAIIHIO, TIONy4aeMy) M3 Pa3HBIX HCTOYHHKOB
(cpenctB MaccoBoil uHpopManuu, cetb HHTepHeT u

Apyrue)

BeImonHeHue npakTHKO-
OPUEHTUPOBAHHBIX 3aJaHH.
JlaGopaTopHbie pabOTHI.

V-8. CobmomaTh mpaBwiia  IKOJIOTHYCCKH
1[EeJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOMU
JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBBS U
OKpY’KaroIIeH MIPUPOTHOM Cpelibl; YUYHUTHIBATh
OMacCHOCTh  BO3JICHCTBHMS HA JKHUBBIC OPTaHH3MBI
OTIPEICTICHHBIX BEIIECTB, MOHUMAsI CMBICT TOKa3aTells
MpeCIbHON JOIMYCTUMOMN KOHIIGHTPAIUU

VYcrHblit onpoc
JlaboparopHbie pabOTHI,
npakTHdeckas pabot

V-9. Bnagerb OCHOBHBIMU METO/IaMU HAay4HOI'O
MO3HAHMUSI ~ BEUIECTB U XUMHUYECKHX  SIBJIICHUU
(mabmroieHue, U3MEepeHue, SKCIIEPUMEHT,
MOJICJIMPOBAHUE); BJANETh CUCTEMOW 3HAHUU O
METOJaX HAy4yHOrOo IIO3HAHUS SBJICHUH IPUPOABI,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKax M YMEHUSMHU
OPUMEHSTh O3TU 3HAHUS HpPU SKCHEPHUMEHTAIbHOM
MCCJICTOBAaHUH BEUIECTB U JJI1 OOBSICHEHHS XUMUYECKHIX
SBJICHUM, UMEIOIIMX MECTO B MPUPOAE MPAKTUYECKOMN
JIeATEIbHOCTH Y€JIOBEKA U B IOBCEHEBHOM )KU3HHU.

Pemenne nmpaktuko-
OPUEHTUPOBAHHBIX
TEOPETUYECKUX U
9KCIIEPUMEHTAIIBHBIX 3aJaHUN

3HATDb:

3-1. Boagerb cHCTEMOM XMMHUYCCKHX 3HAHHH,
KOTOpass BKJIKOYAET: OCHOBOIOJIATAIOIINE TOHSATHS
(XMMUYECKHUIl AIEeMEHT, aToM, JIEKTPOHHAs 000JI0YKa
aTtoma, s-, p-, d-3JIeKTpOHHBIE OpOUTATU aTOMOB, WOH,
MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENLHOCTD,
CTENIEHh OKHUCJICHMS, XHUMHYECKas CBS3b, MOJIb,
MOJIIpHAas Macca, MOJISIPHBI 00BbeM, YriaepoaHbIN
ckeneT, (yHKIMOHANbHAS TPYIINa, PajuKal, H30Mepus,
HU30MEDPBI, TOMOJIOTUYECKHUI psn, TOMOJIOTH,
YIJIEBOAOPOABI,  KHCIOPOA- W a30TCOAEpKallue
COCIMHCHUS, OHOJIOTMYECKHM aKTHUBHBIC  BEIEeCTBA
(yrmeBoabl, KHpbl, O€IKH), MOHOMEp, MOJIHUMED,

CTPYKTYPHOC 3BCHO, BBICOKOMOJICKYJISIDHBIC
COCAMHCHUS, KpHUCTAJIITHYCCKas peIICTKa, THIIBI
XUMHUYCCKUX peaKuHﬁ (OKI/ICJ'II/ITGJ'H:HO -

BOCCTaAaHOBHUTCIIbHBIC, 9K30- n SHAOTECPMHYCCKUC,
pCakiiukn HMOHHOTO O6MCHa), pacTBOp, OSJICKTPOJIUTHI,
HEBJICKTPOJIUTEI, OJCKTPOJIUTHUUCCKAA AUCCOIHAINA,
OKHCJINTCIIb, BOCCTAHOBUTCIIb, CKOPOCTH XUMHUYECKOH
pC€aknun, XUMHYECKOC paBHOBeCI/Ie), TEOpHUU U 3aKOHBI
(Teopm{ XHUMHUYCCKOI'O CTPOCHUMA OpPTraHHUYCCKUX

VY cTHBIN Oompoc.
XUMUYECKUMN TUKTAHT.
[TpakTudeckue paboOTHI.
JlaGopaTopHbie pabOTHI.

KonTtponbhas padora (1 cem.)

JuddepenurpoBaHHbII
3au€T (2 ceM.)
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BeniecTs A.M.bytiepoBa, TeOpusl 3JE€KTPOIUTHUECKON
JIMCCOITUAITNH, [Tepuoanueckuit 3aKOH
JI.V1.MenneneeBa, 3aKOH  COXpPaHEHHUS  MAacchl),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XUMHUH.

3-2. CdopmupoBaTh NpPEACTABICHUS: O XHUMHYECKON Pemenue mpaktuko-
COCTaBJISIIOLICH €CTECTBCHHOHAYYHOM KapTHHBI MUDA, OPHEHTHPOBAHHBIX
pOJIM XMMHUM B TIO3HAHUHM SBJICHWA MPUPOABI, B TEOPETUYECKUX H
(GOpMUPOBAHNYU MBIIIICHUS M KYJIbTYpBl JTUYHOCTH, €€ HKCTIEPUMEHTAIBHBIX 3aaHUM.
(YHKIMOHATBHONH T'PAaMOTHOCTH, HEOOXOIUMON IS YcrHslit onpoc (cobecenoBanme)

pellleHusT MPAaKTUYECKUX 3aJad M HKOJIOTMYECKU
00OCHOBAHHOT'O OTHOLIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON CpeJie.

5. 0OCOBEHHOCTH OCBOEHUSA TUCHUILIAHBI 1151
WHBAJINIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
37I0POBbS

OOyueHue nWIl C OTPAHWUYCHHBIMH BO3MOXHOCTSIMH  3JIOPOBBSI  TIPH
HEOOXOJMMOCTH  OCYIISCTBIISICTCS HAa OCHOBE aJalTUPOBAaHHOW  pabodeid
IporpaMMbl  C  WCIIOJB30BAaHUEM  CICIHAIBHBIX  METONOB  OOydYeHUs U
TUTAKTAYECKUX  MAaTepUaOB, COCTaBICHHBIX C  y4eTOM  OCOOCHHOCTEU
NCUXO(U3UUECKOTO PA3BUTHS, WHIAUBUIAYAIBHBIX BO3MOXKHOCTEH W COCTOSHHS
3JI0POBbsI TAKUX 00y4aromuxcs (00y4Jaromnierocs).

B mensx ocBoeHus yd4eOHOW MpoOTrpamMMbl TUCIUIUIMHBI WHBAIUIaMUA H
JMIIAMH ¢ OTPAaHMYEHHBIMUA BO3MOKHOCTSIMH 3710pOBbsi KoJutemk obecreunBaet:

JUIS MHBAJIHMJIOB WM JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 370POBbBS IO
3PCHHIO: pPa3MEIEeHUE B JAOCTYIHBIX Ui OOYYAIOMIMXCS, SBISIOMIUXCS CICTIBIMU
WIA CJIa0OBUISIIUMH, MECTaX H B QJalTUPOBAHHOW (OpME CIPABOYHOM
UHPOpPMAIIMM O pacIUCaHUHM YYECOHBIX 3aHSATHI, NPUCYTCTBUE ACCHCTEHTA,
OKa3bIBAIOIIECTO oOyyJaroremycs HEOOXOIUMYIO TTOMOIITb; BBIMYCK
aJIbTEPHATUBHBIX ()OPMATOB METOJMYCCKUX MaTepUajoB (KPYIHBIA IIPUPT WM
aynnogansl);

JUTS MHBAJIHMJIOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS TIO
CIyXy: HaJIJIS)KANTUMHU 3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BEICHIE HH(pOpMAIIHH;

JUIS WHBAJIWIOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS,
UMEIONNX  HApYIICHHWs  ONMOPHO-IBUTATEIHLHOTO  ammapaTa:  BO3MOXHOCTH
OecnpernsaTCTBEHHOTO JOCTyIa 00yJaromuXxcs B yueOHbIe TIOMEIICHUS, TyaJeTHbIC
KOMHATBI ¥ IPYyTUE TIOMEIICHUS, a TAKXKe MPEObIBAHUE B YKa3aHHBIX IIOMEIICHUSX.
OobpazoBanue 00y4JarONUXCs ¢ OTPAHMYESHHBIMHA BO3MOKHOCTSIMU 3JIOPOBBST MOYKET
OBITh OpPraHM30BaHO KaK COBMECTHO C JPYTMMH OOYYarOIIUMHUCS, TaK U B
OTJCNIBHBIX IPYIIaX WIH B OTACIbHBIX OPraHU3aIINsX.
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