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1. NOACHUTEJIBHAS 3AIIUCKA

1.1 . MecTo AuCHMNIHMHDL B CTPYKTYpE 06pasoBaTeanHoi nporpammet CITO

ObmeoGpazoparemsras aucuumnaa OJ[.12 Xumus sBrisercs 0BS3aTIbHON HACTHIO
001e06pa3oBaTeLHOrO IUKJIA OCHOBHOM 06pasoBaTenbHOM IporpaMMel B COOTBETCTBHH C
®I'OC CIIO no npodeccuu 46.01.03 Jlenonpoussoaures.

Hucoummmna OJ[.12 XuMus OTHOCHTCS K NMPEIMETHOH 061acTH €CTECTBEHHO-HAYYHEIE
IPEIMETEL

1.2. Ieau u 3ana4un H3VYeHUS THCIHAILINHE]:

Henan:

OBJIAICHHE OOYYAIOIMMHUCS 3HAHUSMH O CTPYKTYPHO-()YHKIIHOHATBHOMN OpraHu3alnux
KUBBIX CHCTCM pasHOTO paHra d IPHOOPETEHHE YMEHMH HCIIONB30BaTh O3TH 3HAHHUS UL
TPaMOTHBIX NEHCTBHI B OTHOMIEHHH OGBEKTOB JKHBOA IPHPOABI M peElICHUS pa3IUIHbIX
MKU3HEHHBIX IIpo0IeM;

GopMMpOBaHHE CHCTEMEHI XHMHYECKHX 3HAHHM Kak BakHeHIcil COCTaBJIAIOINCH
CCTECTBEHHO-HAYYHOH KAapTHHBI MHpa, B OCHOBE KOTOPOM Il€KaT KJIIOYEBHIC IIOHSTHS,
(yHIaMeHTaNbHBIE 3aKOHBI M TEOPHH XUMHH, OCBOCHHE A3BIKA HayK{, YCBOCHHE M TOHHUMAaHHE
CYLIHOCTH JIOCTYNHBIX 0000IeHN# MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHUE C HCTOpHEH
UX PasBUTHSA U CTAHOBIICHHS,

(opMupOBaHME ¥ PA3BUTHE NPEJICTABIEHMH O HAYUHBIX METONAX NO3HAHHS BEUIECTB H
XUMUYECKUX DEaKIui, HeOOXOAMMBIX /Ul IPHOOPeTeHHs yMeHuil OpHEeHTHPOBATHCS B MUpe
BEIICCTB ¥ XMMUYCCKHX ABICHIH, HMEIOMUX MECTO B IIPUPO/IE, B IPAKTHYECKOH H TOBCEIHEBHOMN
KU3HHY;

Pa3sBUTHE YMEHHUH H CIIOCOOOB [IEATEIBHOCTH, CBSI3AaHHBIX C HAOIIONEHUEM M OOBICHEHHEM
XMMHAIECKOTO IKCIIEPHMEHTa, COOMIOIEHIEM IPABUII Ge301acHOro 0OPAIIEH S C BEMECTBAMH.

3ajaqym:

OCBOCHHE 00y JAIOIMMUCS CHCTEMEI 3HAHUH 0 GHOIOTHUECKHX TEOPUSX, YICHUSX, 3aK0Hax,
3AKOHOMCPHOCTSAX, THIOTE3aX, MpaBMNIaX, CIyKalUX OCHOBOH mus  (opMupoBaHus
IPCACTABNCHUH O ECTeCTBEHHO-HAYYHOH KapTHHE MHpA, O METOJaX HaydqHOIO HIO3HaHHUS,
CTPOCHMH, MHOTOOOpasud K OCOGEHHOCTSX JXHBBIX CHCTEM DAa3sHOIO YPOBHS OpraHu3aIyH,
BBIJAIOLINXCS OTKPBITHSX B COBPEMEHHBIX HCCIIEIOBAHUSAX B OHONTOTHHE;

(opmupoBanue y 00yYaromuxcs MO3HABATENBHEIX, UHTEJUIEKTYalbHBIX U TBOPYECKHX
cnocobHOCTel B Mpolecce aHATN3a JAHHBIX O MyTSAX PA3BHTHS B GHONOTHHU HayY4HBIX B3TJISJIOB,
HJIeH U TOJXOOB K H3YYEHHIO JKUBBIX CHCTEM PA3HOTO YPOBHS OPraHA3AIMH;

CTaHOBJIEHHE Y 00yHaromuxcst ob1eit Ky IbTypeL, GyHKIMOHATEHOM IPaMOTHOCTH, pa3BUTHE
YMeHHIT OOBSCHSTS U OLICHHBATH SBICHHS OKPYXAIOMEro MUpa XKUBOH IPHPOJBI Ha OCHOBAaHUH
3HAHUH U ONBITA, IONTYYEHHBIX IPH H3Y4EHHH GHONOTHE;

hbopmupoBarue y 0GyHaromyXcs yMeHHH WILTIOCTPHPOBATh 3HAYCHHE GHONOrHYECKIX
3HAHUH B MPAaKTHYECKOH NEATENBHOCTH 4YeJOBeKa, DA3BUTHH COBPEMEHHBIX MEHIIMHCKHX
TEXHOJIOTHH ¥ arpoOHOTEXHOMOTHIA;

BOCIUTaHUE YOCKICHHOCTH B BO3MOMKHOCTH IIO3HAHWS YETOBEKOM SKHBOM IIPUPO/IEI,
HEOOXOIMMOCTH GEPEeIKHOTO OTHOMEHHS K Hel, COBMIONEHN ITHIECKUX HOPM IIPH IIPOBEICHUH
GHOTOTUYECKAX HCCIIENOBAHMAN;

OCOSHAHHE LEHHOCTH OHMOTIOrMYECKMX 3HAHHI Ul NOBBINEHHS YPOBHS SKOJOTMYECKO:
KyJIBTYPBL, ISl pOPMUPOBAHMS HAYYHOTO MUPOBO33PEHHS;

MPAMEHCHHE NPHOOPETCHHBIX 3HAHMM M YMEHHH B MOBCEJHEBHOMN JKM3HH JUIS ONECHKH
HOCIEACTBUH CBOEH MNEATENBHOCTH IO OTHOLIEHMIO K OKpYIKaromieit cpene, coOCTBEHHOMY
3/10POBBIO, 000CHOBaHME H COOMIOAEHHE Mep NPOhUTAKTHKH 3260 1eBaHHiE,

ajanranys 00yJaoIuxcs K yCIOBUSIM IMHAMUYHO PAa3BHBAIOIETOCS Mupa, GopMHupoBanue
HHTCJUICKTYalIbHO DPa3BUTOH JIMYHOCTH, TOTOBOM K caM006pa3oBaHMIO, COTPYAHUYECTRY,

4




CAMOCTOATENPHOMY TIPHHATHIO TPAMOTHBIX PEINCHHMI B KOHKPETHBIX JKH3HCHHBIX CHTYaIlHAX,
CBSI3aHHBIX C BEIECTBAMH M HX IPUMECHCHUEM;

dbopmupoBaHie y OOyYaOMMXCS KIHOUEBBIX HABBRIKOB (KTIOUEBBIX KOMIICTEHIIHH),
MMEIOIIAX YHHBEPCATHHOS 3HAUCHHUE /ISl PA3/IMIHBIX BH/IOB JCATEIBHOCTH: PELICHIA pobiem,
nowcKa, aHanm3a ¥ 06paboTki WHGpOpMAIWH, HEOOXOMUMBIX UL npuoOpeTeHus  OIbITa
JeSTEIBHOCTH, KOTOpas 3aHUMAeT BAXHOE MECTO B IO3HAHWH XMMHH, & TAlOKe U OUCHKH C
TO3MIHH SKOJIOTHEECKON Ge30TacHOCTH XapaKTepa BIMAHHAS BEIECTB i XUMHUYECKHX IPOLECCOB
Ha OpraHW3M YeJIoBeKa U PAPOIHYIO CPEAy;

pa3sBHTHE TIO3HABATENPHEIX MHTEPECOB, HHTEIUIEKTYANBHEIX M TBOPIECKIX criocobHOCTEH
06yqalOIMKCs: CII0COOHOCTH CaMOCTOATENBHO npuo0peTaTs HOBBIE 3HAHHA IO XWUMHH B
COOTBETCTBHH C JKH3HEHHBIMH TOTPeOHOCTSMH, HCIIONB30BaTh COBPEMCHHLIC uH(GOpMaIHOHHEIE
TeXHOIOTHE U TONCKA | aHaH3a yaeOHOM W Hay4IHOTOMY ISPHON HHPOPMAIMH XUMHIIECKOTO
COZIEpIKaHu,

(hopMupOBaHKE U pasBUTHE y 00YYAIOIIHXCS aCCOLUMATHBHOTO U JIOTHHEECKOTo MBIILTICHUA,
HaOOATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTODBIC ocobenHo HEOOXOJUMEL, B
YACTHOCTH, IIPH IVIAHMPOBAHAWA U MPOBEASHUN XHMIIECKOT0 SKCIICPHMEHTa;

BOCITHTAHHUE y 0OYHAFOMHMXCs YOKIEHHOCTH B I'YMAHUCTHYECKOH HANIPABICHHOCTH XHMITH,
eé BaKHOHM pONM B PelIEHWH OOATHHEIX MPOOTEM PAlMOHATEHOTO MPHPONOTONBIOBAHIA,
OMOJHCHHUS SHEPTETHUECKUX PECYPCOB M COXPAHEHUS IPHPOIHOrO PABHOBECHS, OCO3HAMMI
HEOOXOMMMOCTH GEpEeXkKHOTO OTHOIMEH!S K IIPHPO/IE U CBOEMY 3[0POBLIO, & TAKKe MpHOOpETeHHs
OIIBITA MCIIOJB30BAHMS TIONMYYeHHBIX 3HAHMH sl IPHHATHS TPAMOTHBIX PEIICHHH B CUTYaIUAX,
CBSI3aHHBIX C XHMHYECCKHMH SBICHUAMU

1.3. Ioaxob! K 0T60pY coAePKAHAT H ONPEACTCHUIO NJIAHUDYEMbIX Pe3VIbTATOB:

COCTaB/SEOIEMHE TIpeMeTa «XUMHS SBJIAIOTCH 6azoBBIE Kypehl — «Opranudeckas XUMHAL» 1
«ObImas 1 HeOpraHWYeCKas XHUMHsA», OCHOBHEIM KOMIIOHEHTOM CO/CPKAHHS KOTOPBIX SIBIITIOTCS
OCHOBBI 6230BOM HayKU: CHCTEMA 3HAHHUH 110 HEOPraHWYeCKOM XUMUH (C BIITFOYCHAEM 3HaHU# U3
ob1elt XMMWH) ¥ OPraHAIECKOH XUMHH. ®opMUPOBaHUE JAHHOH CHCTEMBI 3HAHUH [IpH H3YUCHUH
npeaMeTa 00ecIeuuBacT BO3MOKHOCTE PACCMOTPEHHS BCEI0 MHOroo6pa3sus BEIIeCTB Ha OCHOBE
OBIIHX MOHSTHH, 3aK0HOB U Teopuit xumun. CTPYKTypa COIepKanusd Kypeos — «Opraauyeckast
XMy i «O61mas © Heopranuyeckas XuMus» chopMHpPOBaHa B IPOrpaMMe 10 XHMAN Ha OCHOBE
CHCTEMHONO IMOMXOHa K W3ydeHMIO ydueGHOTO MaTepmana H 0OycnoBIeHa HCTOPHHCCKH
060CHOBAHHEBIM Pa3BUTHEM 3HAHWH HA ONPENENEHHBIX TEOPSTHICCKHX yPOBHSIX. Tak, B Kypce
OpraHWYECKOM X¥MWH BEIIECTBA PACCMATPHBAIOTCS Ha YPOBHE KJIACCHYECKOM TEOPHH CTPOCHUA
OpraHMYecKUX COGMHEHHH, a TakKe Ha YPOBHE CTEPCOXMMHIECKHX H AIEKTPOHHBIX
npeicTaBNeHwi 0 cTpoeHuy BemecTs. CBeleHuUs 06 M3ydaeMBIX B Kypce BEIIeCTBaxX IaroTcsd B
Pa3sBATHH — OT YTJIEBOZOPOMOB /IO CIOKHBIX GHOJIOrMYECKH aKTHBHBIX coeluHEHHH. B Kypce
OpraHu4ecKod XMMHH TONY4aroT Pa3sBUTHE chopMHEpPOBaHHEIE HA YPOBHE OCHOBHOIO obmero
obpa3oBanis MEPBOHAYANBHBIE MNPENCTABICHAUA O XHMHUYECKOH CBA3H, KJIACCH(UKAIMOHHBIX
IIPH3HAKAX BEIIECTB, 3aBHCHMOCTH CBOMCTB BEILIECTB OT HX CTPOCHHA, O XUMHYIECKOM pPEeaKIlu.
TToj HOBBIM YIJIOM 3peHHs B IIpeaMeTe «XuMusi» 6a30BOro ypOBHS PacCMaTpHBacTCA H3yIEHHBIH
HA YPOBHE OCHOBHOro 00mEero 00pa3oBaHUI TeopeTHUeCKUM MaTepual ¥ (aKTONOIHIECcKUe
CBENCHHS O BElIeCTBAX M XUMUYECKOH peakmwy. Tak, B 9aCTHOCTH, B Kypce «Obmas u
HEOpraHMdecKas XUMES» 00yJalomuMCs NPENOCTaBIseTCs BOSMOXHOCTD 0CO3HAaTh 3HAYCHHE
[IEPHOIUHECKOTO 3aK0Ha C OOIIETEOPETHIECKAX ¥ METOAONIOTHHECKHX HO3MIAN, TTyOKe NOHATD
HCTOpUUECcKoe H3MeHeHHe (QYHKUMM 3TOrO 3aKoHa — OT o6obmaromel 10 OOBACHMIOMEN H
nporuosmpyomeii. Enunas crcTeMa 3HAaHAH O BaKHEHMIIMX BEINECTBAX, HX COCTABE, CTPOSHHH,
CBOMCTBAX U IPHMEHCHHH, & TAKIKE O XUMHAIECKAX PEaKilUsX, HX CYIHOCTH K 3aKOHOMEPHOCTAX
NIPOTEKAHMS JOMONHACTCA OIEMCHTAMH CONEPXKAHMSL, HMCIOMHUMU KyJABTYPOJIOTHYECKHN H
ITPUKJIAIHON XapaKTep. DTH 3HAHHA CrocoBCTBYIOT IOHUMAHHMIO B3aMMOCBSA3K XHUMHUH C IPYTUMH
HAyKaMH, PACKPHIBAIOT €& PONb B [O3HABATENBHOH U MPAKTHICCKON NEATENBHOCTH He0BEKa,
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CTIOCOOCTBYIOT BOCIMTAHHIO YBaXCHHS K IIPOIMECCYy TBOPYECTBA B OB/IACTH TEOpUH U
IPAaKTHHECKUX IPUJIOKEHHH XUMUH, IOMOTAOT BBIIYCKHHKY OPHEHTHPOBATHCA B OBIIECTBEHHO
W JIMYHOCTHO 3HAYMMBIX INpoONeMax, CBA3aHHBIX C XUMHeH, KPHTHYECKH OCMBICIMBATE
MHGOPMALMIO M MPUMEHATh €€ JUis IOLOJHEHWA 3HAHMil, pelleHus HHTEJIEKTYATbHBIX |
OKCNEPUMCHTAIBHBIX UCCIIENOBATEIBCKUX 33/1a4. B menom coxmepkanue yueGHOro mpemmera
«XuMUs» NAHHOTO YPOBHS M3y4YeHWsS OPMEHTHPOBAHO Ha (OPMHUpOBAHHE Y obyuaronmmxcs
MHPOBO33PEHYECKOH OCHOBBI UL MOHUMAHUA (HIOCO(CKEX HAeH, TAKMX KaK: MaTepHalbHOE
CAUHCTBO HEOPraHWYECKOrO M OPraHMYecKOro MHpa, o0yCIIOBIEHHOCTH CBONCTB BEINECTB HX
COCTaBOM M CTPOCHHEM, [T03HABAEMOCTh IIPHPOJHBIX SBICHUH IMyTéM SKCIIEPUMEHTA U PEIICHHUS
MPOTHBOPEUAH MEKy HOBBIMA (PaKTaMH M TEOPETHUECKIMH NPEIIOCEUIKAMH, OCO3HAHHE PO
XHMHH B PCINCHAM SKONOTMYECKHX IPOOieM, a Takke npobneM cOepekeHus SHepreTHUECKUX
PECYPCOB, CBIPbA, CO3NaHMSA HOBEIX TEXHONOTMH M MarepuaioB. B muade pemenus 3agadq
BOCIIMTAHHSA, Da3sBHTHA M CONUANM3ALMM OOyYaromUXCs MPUHSTHIE NPOrpaMMON IO XHMUH
IOAXOMBl K OHPEHCNEHHMIO CONEPXKAaHMS U IOCTPOCHHS IIPEAMETa IIPELyCMaTPHBAIOT
(opMupOBaHME YHUBEpCAIBHBIX YYeOHBIX HEHCTBHIN, WMEIOMMX 6a30BOE 3HAUCHHE TUTst
PA3THYHBIX BHAOB JEATEIBHOCTH: pEIICHMs [pobieM, MHOMCKa, aHamuza M o6paboTKH
HHOOpMaNHH, HEOOXOIMMBIX Ul IIPUOGPETEHMs: ONBITA [IPAKTHYECKOH M HCC/IEIOBATENbCKOM
AEATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IIO3HAHUM XUMHH.

2. CTPYKTYPA U COAEPXKAHHUE OBIIEOBPA3OBATEJIbHOM JUCIUTIINHBI

2.1. O6bem yuebHo# AMCHUNIMHBI H BHABI y4e6HO0i paGoTh

Bupn yaetHoii pa6oTsl O6beMm B gacax
Ob6bem o6paszoBaTenbHO NPOrpaMMBbl Y9eOHOM THCHUTLIHHEL 72
OcHoBHOE copep:xkanue 49
BT 4.:

TeOpeTHYECKoe 00ydeHHe 40
OPaKTHYECKHUE 3aHATHS g
ITpodeccnonannno opueHTHPOBAHHOE COlEPKAHMIE 22
BT 4.

TeopeTuIeckoe obyueHue 22
ITpomeskyTouHAS aTTecTAIMS (anddepennupoBannbIii 3a4éT) 1




2.2 Coagep:xanue.

OpraauvecKas XUMHsl.

TeopeTHYECKHE OCHOBbI OPTaHHYECKOH XHMUH.

[IpesMeT OpraHAYEeCcKOi XMMHHA: ¢¢ BOSHUKHOBCHHC, PasBUTHC H 3HAYEHHE B IONYYCHUU
HOBBIX BEIECTB ¥ MaTEepUaoB. Teopus CTPOCHH OPraHMICCKIX coenuuenuit A.M. byrieposa,
ce OCHOBHBIE IONOWKEHHS.  IIpejcraBiieHne O KIaccH(UKAIMM OPraHMYECKHX BEIICCTB.
HoMeHK/IaTypa OpraHWYecKHX COeNMHEeHHH (cucTeMaTHdecKas) W TPUBHANBHBIC HA3BAHM
BKHERIIMX TIPE/ICTABUTENEH K/IACCOB OPTaHUICCKHX BEIIECTB.

CrpykrypHble (OpMYyJBl OPraHHYECKHX BELICCTB. Tomomnorusi, u3oMepHst. XHMHIECKas
CBS3b B OPTAHMYECKKX COCIMHEHNSX - OJIHHAPHBIC ¥ KPATHBIC CBASH.

IpencTasienne o KnaccupuKalud OPraHuIeCKHIX BEImCCTB. HoMeHKIaTypa OpraHuIecKux
COeNMHEHUH W TPUBHAIbHBIC HA3BAHHMS BaXHEHIIHX TPEACTAaBUTENICH KIacCOB OPraHM4eCKUX
BEIIECTB.

DKCIEpPHMEHTAIBHBIE METO/Ibl M3YUCHHs BEINSCTB H HMX TIpeBpaAIleHHil: 03HAKOMIICHHE C
obpasnaMi OpraHMYeCKUX BEIICCTB M MaTepHanaMi Ha HX OCHOBC, MOJIETMPOBAHUE MOTEKYJI
OpPraHWYECKAX BEIIECTB, HAOMIONEHHE U ONHUCAHHE JEMOHCTPAIMOHHBIX ~ONBITOB  II0
IIPEBPANIEHUIO OPTAHWYECKHAX BEMIECTB IPU HAarpeBaHuH .

YriieBogopoabl.

AJIKaHBI: COCTAB M CTPOEHHE, TOMOJIOTUYECKHH DAl MeTan ¥ 3TaH - INPOCTEHINNE
[IpEACTABUTENM AIKAHOB: (U3MHYECKHC M XUMHYCCKHE CBOICTBA, HaXOXOCHUE B IPHPOJE,
MOTy4EHHEe B IPHMEHECHHE.

AJTKEHBI: COCTAB M CTPOEHHE, FOMOJIOTHYECKHH DA OTHIEH ¥ IPOIMIEH - IpOCTeHIHe
TIpeNCTABHTENH AJKEHOB: QU3HICCKUE U XUMHICCKHE CBO#CTBA, IIONYIECHHE H IPIMEHCHUE.

Ankagvens: 6yraguen-1,3 u MermnOyranuen-1,3: cTpoenwue, BAXKHEUIITNE XUMHYECKHE
cBoiicTa. [TonydeHne CUHTETHIECKOTO KayTyKa U Pe3HHBL.

AJIKUHEL COCTaB H OCOOGEHHOCTH CTPOEHHS, TOMOJIOTHYECKHH DAL, Anerunen. Cocras,
cTpoenue, QU3MUECKHe H XUMIIECKHE CBOHCTBA.

Apensl. Benson. Iemermdeckas CBfi3h MEXIy YIJICBOIOPOIAMH, IpUHaUISKAUMA K
Pa3IMYHBIM KJTacCaM.

[IpupoAHbIe HCTOUHUKY yTTICBOIOPOTIOB. [IpupoHEf ra3 1 IOMyTHEIE HEQTAHBIC rasbl.

Hedrs u ee mporcxoxzerme. Criocobs! nepepabotkn HedtH. IIpomyKTEI HEpepaboTKH
HedTH, WX IPHMEHEHHE B IPOMBIIICHHOCTH H B 6Ty, KameHHBIH yrojh B MPOAYKTHI €0
nepepaboTKy.

DKCIEPUMEHTAIBHBIC METOABI M3Y4CHHUA BCIIECTB H HX IpeBpanieHui: 03HAKOMJIEHHE C
obpasimaMyl IUIACTMAcC, KaydyKOB H PE3MHBI, MOICIHPOBAHHUC MOJCKYT YIJICBOIOPOAOB H
rajlOreHOIPOU3BOIHBIX.

Kuciopoacoaep:kamnye opraHuvdecKue CoeInHeHu .

IIpenenbHEBIE OXHOATOMHBIE CIUPTHL MeTaHOT M 3TaHOI. Bomopoaable CBSI3H MEKAY
MOJIEKyIaMH CIUpTOB. JleficTBUE METaHONa | 3TAHO/Ia Ha OPraHi3M ejoBeKa.

. MHOTOATOMHBIE CIAPTEL DTHIEHIIHKONb U TuiepuH: JelicTBIE Ha OPraHU3M He/I0BEKa.
[IpuMeHeHNe TTULEPUHA ¥ STHICHITIMKOIIS,

DeHOI: CTPOEHUE MOJIEKYJIB, PU3MIECKUE ¥ XUMUICCKAC ceoitcta. TokCHUHOCTE (eHona.
[Tpumenenue QeHona.

Anprerunsl. QopManbAerufl, aneTanbIerul: CTPOCHHE, dusuvyecKHe M XHUMUYCCKHE
CBOWCTBA, OJIy4IEHHUE ¥ IIPUMCHEHHE.

O/IHOOCHOBHBIE TIpeebHble KApOOHOBBIE KACIOTEL MypaBpHHAs U YKCYCHAsA KHCIOTHL:

CreapuHoBas KHCITOTa ¥ OJIEHHOBAs KaK TPEACTABHTENM BBICIIMX KapOOHOBBIX KHCIIOT.
MBIIa KaK O BBICIIHX KapOOHOBBIX KHCIIOT, HX MOIOLIES IeHCTBHE.



CroxHble 5¢ups! Kak MPOM3BOAHEIE KapGOHOBBIX KHCIOT. I HJIPOJIH3 CJIOKHBIX 3GUPOB.
XKupsr., 'mapoms xupos. [Ipumenenue Kupos.

Yruesonpl. I'moxosa. OcoGeHHOCTH cTpoeHus MOJIEKYJIB], (PU3UYECKHE U XMMUYECKUE
cBoicTBa. PorocunTes. OPyKTO32 KAK H30OMED TITFOKO3EL

Kpaxman u nemmonosa kax Ipupoasie moymuMepst.. QU3nUecKue M XUMHYECKHE CBOHCTRA
KpaxMana. JKCIePUMEHTAIbHbIE METO/IbI M3yYEHHS BEIECTB | X NPEBPALICHHMIL:

MmuoroaromMasle ChmMpTHl  (B3aMMOIEHCTBHE riyuepuHa ¢ ruapoxcunom  Memu(Il)),
anpIeruioB ¥ rupokcunom memu(ll).

ITpaxkTuyeckue 3anaTus

CaoiicTBa pacTBOpa YKCYCHOM KHCIOTEL.

VYrneBost

PacTBopenre riunepnna B Bofie M B3auMOIEHCTBHE C rugpokcunom meau (II). Croitcrsa
YKCYCHOMU KHCIIOTBIL, 001 O CBOHCTBAMYU MHHEPATHHEIX KHCIIOT.

. A3oTcoiepkaniae OpraHuvecKne coeqHHeHns.

AMMHOKHCITOTEI KaK aM(pOTEpHBIE OPraHWYecKUe coeNuueHus. DusuuecKue 1 XUMHUYECKHe
CBOMCTBA aMMHOKHMCIIOT. BroIOrHYecKkoe 3HaueHIe aMIHOKKCIOT. [TeNTHIIE!

Benky kax HpUpoIHBIE BBEICOKOMOJEKYISPHBIE COEIUHEHHS. IlepBuuHas, BTOpHuHAs U
TPETHYHAS CTPYKTypa Oe/IKOB.

XuMUYECKHE CBOKCTBA GEIIKOB: THAPOIIN3, AEHATY ALK, KAUYECTBEHHbIE peakuuy Ha Oelku.

OKCIEepHMEHTAIBHBIE METO/IBI H3YUEHUS BEIIECTB 1 UX IPEeBpallleHHH : IeHaTypalus 6eIKoB
IIPY HarpeBaHWHU, IBETHBIC PEaKIMH OEIKOB.

IIpaxkTugeckue 3ausTus
Ob6parumas u HeobpaTumas JeHaTypanus 6erKoB.

BricokoMoJIeKyIsipHbIE COCIMHEHH .

OCHOBHBIE TOHATHS XHMHH BBICOKOMOIEKYJISPHEIX COSIUHEHHI: MOHOMED, IIOTUMED.

OcHOBHEIE METOZBI CHHTE3a BBICOKOMOJEKYJSDHBIX COSIMHEHHH - NONTAMEPU3AIHA M
HOTHKOHIEHCAIHS.

OKCIIepHMEHTAIBHBIE METOJBI H3YUeHHS: O3HAKOMICHHE ¢ oGpasmamu [IPUPOJHBEIX H
MCKYCCTBEHHEIX BOJIOKOH, ITACTMACC, KAYIYKOB,

IpakxTryeckue 3aHATHS
O3HAKOMIICHHE C CHHTETHYECKUM U HCKYCCTBEHHBIMU TOIHMEPAMH.
Onpenenenye pa3muyIHBIX BUIOB XMMHIECKHX BONOKOH.

O6mas 1 HeopraHuvecKas XHMHSI.

TeopeTndeckue 0CHOBBI XMMHH.

XuMHudeckui dNeMeHT. AToM. SIIpo aroma, H30TOMBL DNeKTpoHHAS 0BOTOYKA.
OHepreTU4eCcKye ypOBHH, HOLAYPOBHH. ATOMHEIE OPGHTATH.

OcoGenHoCTH pacnpefielieHnst 3EKTPOHOB MO OPBUTAIAM B aTOMAX JIEMEHTOB TEPBBIX
YETHIPEX IIEPHOIOB,

[lepuonuueckuit 3akon u Ilepuogwueckas CHCTEMA XUMHUYECKHX SIE€MEHTOR AN.
Megnneneera.

CBs3b mepuoAMdecKoro 3akoHa u [1epHOTHYECKOi CHOTEMBI XUMUUECKHX DIEMEHTOB JLA.
Menzeneena ¢ coBpeMEHHOI Teopuelt CTPOSHHS ATOMOB.

3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XUMHUYECKHX SIEMEHTOB. SHAUCHHE HEPHOTUIECKOTO
3aKOHA B Pa3BUTHH HAYKH.

Crpoenmue BemecTsa. XUMHUECKas CBI3b. Buner xumuyeckoit cesI3u

Bonopoznuas cease. BaneHTHOCTB. DieKTpooTpUItaTensHOCTD. CTelenb OKUCTeHns. VOHbL:
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KaTHOHBI X AHHUOHBL

BelmecTBa MOJEKYIISPHOTO ¥ HEMOIESKYIAPHOTO CTPOCHHS. 3aKOH NOCTOSHCTBA COCTaBa
BEIIECTBA.

Tuns! KpPHCTAUTMYECKHX DEMETOK. 3aBHCHMOCTH cBOolicTBa BeNECTB OT THINA
KPHUCTATTHIECKOH PELIETKH.

TlonsiTHe O OWCIIEPCHBIX CHCTEMaX. VICTMHHBIE U KOJUIOHAHBIC PaCTBOPHI. Maccosas 105
BEIIECTBA B PacTBOPE.

KnaccrduKanus HEOPraHHIECKAX COSAMHCHUH, HomMeHK/IaTypa HeopraHn4eCKHX BEMECTB.

[eneTHUccKasd CBI3b HEOPrAHMUECKHX BEIIECTB, IPHHAIEKAIMX K PA3IIHBIM KIaccaM.

Xumuueckasd peakuus. Kiaccubukaius XHMHICCKAX peakupii B HEOPraHMYecKOH H
OpraHUYECKON XUMHUH.

3aKoH COXDAHEHHS MAcchl BEUIECTB, 3aKOH COXPAHCHHMS M IPEBpAllCHUA SHCPIHH IPH
XMMHAYECKUX PEAKIIHsIX.

CKOpOCTh PEakKiiy, €¢ 3aBHCHMOCTL OT Das/M4HBIX daxropoB. O6paruMbie pPEaKLHH.
XuMudgeckoe paBHOBecwe. QaKTODEI, BIMSIONAE HA COCTONHHE XAMHUECKOrO PaBHOBCCHA.
[Mpunnun Jle [Mlarense.

DnexrponuTHdeckas gucconuanus. CHIBHBIC H cnabbie anexTponuTel. Cpena BOAHBIX
pacTBOPOB BeIllecTB. PeaKiiuu HOHHOTO oGMeHa.

Hemertamsl, Tlonosxkerne HeMeTawion B IleproauyuecKol CHCTEME XAMUIECKIX JICMEHTOB
J.W. Menneneesa 1 0cOBEHHOCTH CTPOCHMS aTOMOB.

duzugecKre CBOUCTBA HEMETAILIOB. AJUTOTPONIHA HEMETAILIOB.

OcoBeHHOCTH CTPOSHHS 3JEKTPOHHEIX 000I0YeK aTOMOB METAILIOB. O6mue (uzngecKue
cBOMCTBA MeTalIoB. CIUIABEI METAJUIOB. DNEKTPOXUMUIECKHH Psil HAUPIKCHHUH METAIIIOB.

XuMHuecKre cBOMCTBA BAKHEHIIIX METAILIOB ¥ MX COE[HHCHUH.

O6mmue crnocoBkI HoTydeHns MeTauios. [[puMeHeHHE METALIOB B GBITY X TEXHUKE.

[IpaxTUdecKue 3aHsATUs

3aBHCHMOCTh CKOPOCTH XMMHYECKOM pEaKIyy OT PasjiiaHbIX (haxTopoB ( TeMIEpPaTypsl,
KOHIIGHTPAIIMH BEIIECTB, ACHCTBHS KaTaJIn3aToOpPOB).

Pemmenune SKCepAMEHTANBHBIX 3aad 10 TEME «MeTtamiel»

PermeHue dKCIIepHMEHTAIBHBIX 3a71a9 IO TEME «HemeTaute»

XuMus 4 )Ku3Hb. MexknpeaMeTHble CBA3H.

Posb XUMUHE B 00ECIIEUSHAH 3KOJIOTHYECKOH, 3HEPreTHYECKOM U MAIIEBOH 0e30MacHOCTH,
Pa3BUTHM MEIMIMHBL

[TousiTHE O Hay9HBIX METOJaX ITO3HAHHS BEIIECTB ¥ XUMHICCKUX peaxiui.

Tpencrasierns o6 o0MKMX HAYIHBIX IPUHIHIIAX TIPOMBIIUIEHHOTO IOy IEHHAS BaXKHEHIIINX
BEITECTB.

YenoBeK B MHpPE BEIIECTB K MaTepHasoB. BaKHEHMINME CTPOUTENBHBIC MaTCpHAIBL,
KOHCTPYKIMOHHBIE MaTepHajlbl, KPacKH, CTEKIIO, KepaMpKa, MaTepuanbl UL JIIEKTPOHWKH,
HAHOMATepHAaJIbl, OPraHHYECKHE U MUHEPATIbHEIC ynobpenus.

XuMHSL W 3/I0pOBbE HeOBEKA: IPABIIA HCIOJB30BAHKA JICKAPCTBEHHBIX [Ipenaparos,
npasuia 6€30IaCHOro MCIOIb30BaHHs IPerapaToB GBITOBOM XHMUH B TTOBCETHEBHOM JKH3HU.

O6ImHe ecTECTBEHHO-HAYYHbIE IOHATHA: HAyIHbIA dakTt, THII0TE3a, 3aKOH, TeOPHs, aHaJIH3,
cuHTe3, KiaccHukanyd, MNePHOANIHOCTD, HaOmoieHue, OSKCIIEPHUMEHT, MOJIEIMPOBAHHE,
HU3MEPCHHUE, ABICHHE.

duzpKa: MaTepus, SHEPrus, Macca, aroM, IJIEKTPOH, NPOTOH, HEWTPOH, HOH, H30TOI,
paaroaKTHBHOCTh, MOJIEKYJIa, 9HEPreTHUECKUH ypOBEHbB, BEINECTBO, TEIIO, obpeM, arperaTHoe
COCTOSIHME BEIECTBA, QU3NICCKHIE BENUYMHBI H ¢IMHULIBI KX H3MEPCHHA, CKOPOCTS.

Buonorus: KierKka, OprasM3M, 3SKOCHCTEME, 6uochepa, Makpo- ¥ MHKPOIIEMEHTEI,
BATAMUHEL, 00OMEH BEIIECTB B OPraHU3ME.

Teorpadust: MHHEpPaJIbL, TOPHBIE [IOPOIBL, IIOJIE3HBIC HCKOTIACMEIE, TOILTHBO, PECYPCHI.



3. INTAHUPYEMBIE PE3VJIBTATHI OCBOEHUS OBIIEOBPA30BATEIBLHOIM
JTACIALLIAHBI

3.1 JUYHOCTHBIE:

1) rpaXaHcKoOro BOCIIMTAHKS: OCO3HAHMUS 00y HAIOMMMHCS CBOHX KOHCTHTYHORHBIX IpaB
¥ 00513aHHOCTEH, yBaXKEHHA K 3aKOHY M IPABOIOPSIKY; IPEACTABICHHS O COLHANBHBIX HOPMax H
IpaBUyIax MEXIUYHOCTHEIX OTHOIICHHH B KOJUIEKTHBE; FOTOBHOCTH K COBMECTHOM TBOPYECKOM
ACATEILHOCTH IIPH CO3JAHHMH Y4eOHBIX POEKTOB, PEIIeHNH y4eOHbIX U 03HABATEIBHBIX 337134,
BBIIOJTHCHAH XUMMYCCKHX IKCIECPUMEHTOB; CIOCOOHOCTH NOHHMATH W IPUHHAMATH MOTHBEL
HAMCPCHWS, JIOTMKY H apryMeHTBl [pYIHX IIpd aHaIu3e pasiu4HBIX BHAOB Yy4eGHOM
JeSTENHHOCTH;

2) IaTPHOTUYECKOro BOCTIUTAHKS: IIGHHOCTHOTO OTHOIIEHHS K HCTOPHUECKOMY U Hay4uHOMY
HACNIC/MIO OTEUCCTBEHHON XMMHM; yBaXXEHMS K IPOIECCY TBOPYECTBA B OONACTH TEOPHH W
IPaKTHYECKOr0 MPUMEHEHUSA XHMUM, OCO3HAHHUS TOTO, YTO AOCTHXKEHUS HAYKH €CTh Pe3yJbTar
ATMTENBHBIX HaOMONEHNH, KPOUOTIMBBIX 3KCIEPHMEHTAIBHBIX NOMCKOB, TIOCTOSHHOTO TPyZa
Y4CHBIX M NPAKTHKOB; MHTEPECA M TO3HABATENTHHBIX MOTHBOB B IONYYEHHH H IOCIEAYIOLIEM
aHanu3e HHHOPMAIMH O IIEPEIOBEIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHOMN XHUMHIL,

3) AYXOBHO-HPABCTBEHHOTO BOCIMTAHMS: HPABCTBEHHOrO CO3HAHHS, OSTHUYECKOIO
TIOBEJICHHU; CIOCOOHOCTH OLEHHBATh CHTYAIlMH, CBS3aHHBIE C XMMHYECKHMH SBICHUAMH, H
IpHHAMATD OCO3HAHHBIC PEIIEHMsS, OPHCHTHPYACh HA MOpAILHO-HPABCTBEHHEIE HOPMEI M
LCHHOCTH; TOTOBHOCTH OIICHMBATH CBOE ITOBEJCHHE U IIOCTYIIKH CBOMX TOBApHINEH C ITO3HIIHI
HPAaBCTBCHHEIX ¥ NPABOBLIX HOPM M OCO3HAHHE IOCIEACTBHN STUX IMOCTYIKOB;

4) hopMHUPOBaHHS KyNBTYpHI 3[0POBBS: IOHUMAHHS IEHHOCTEH 370POBOT0 U Ge301acHOro
obpasa >Ku3HH, HEOOXOIMMOCTH OTBETCTBEHHOIO OTHONIEHUS K COGCTBEHHOMY pu3zngeckomy u
TICHXMYECKOMY 3MI0POBBIO; COOMIONCHHS IPABHIT 6€30I1aCHOT0 0OpALIEHNS ¢ BEMECTBAMH B GITY,
TIOBCEAHEBHOH JKHM3HH ¥ B TPYAOBOH JEATENBHOCTH; [OHMMAHHMS IEHHOCTH IIPABUII
MHIMBUIYANBHOTO M KOJUIEKTHBHOIO 0E30aCHOTO TIOBEJEHMS B CHTYaUMSX, YIPOJKAFOIIHX
30OPOBBIO M JKM3HH JIOJCH; OCO3HAHUA MOCTEACTBHH M HEIUPHSTHS BPEIHBIX IIPUBBIYEK
(ymoTpebienus ankoromns, HapKOTHKOB, KypPeHHs);

5) TPYHOBOTO  BOCIMTAaHWS: KOMMYHMKATHBHOM  KOMIICTEHTHOCTH B y4ebHo-
HCCIICAI0BATENBCKOH JICATENBHOCTH, OOIIECTBEHHO MOME3HOM, TBOpYECKOM M APYrHX BHIAX
ACATETLHOCTH; YCTAHOBKH Ha aKTUBHOE y4YacCTHe B PEIUCHNH MPAKTHUYECKHX 3a7ay COIHAIBHOM
HANPABICHHOCTH (B paMKaX CBOEro Kjacca, IKOJIBI); HHTepeca K MPAKTHUECKOMY H3YYEHHIO
npodeccuit pasMuHOTO POjia, B TOM YHCIE Ha OCHOBE TPHMEHEHHS NPEAMETHBIX 3HAHMI 10
XHMHH; YBAKCHUS K TPYAY, JIOAAM TPY/Ja U pe3yibTaraM TPY0BOH IeATeIbHOCTH; TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY HHAMBHIYalbHOH TpaeKTOpuH obpasoBaums, Gymymei mpodeccun u
peanu3aLuyu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C Y4ETOM INIHOCTHEIX HHTEPECOB, CIIOCOBHOCTEH
K XMMHH, HHTEPECOB H NOTpeOHOCTEH 0O1IEecTRa;

6) 9KOIOTMYECKOro BOCIHTAHHMS: SKOJIOTHYECKH 1EeCO06PA3HOr0 OTHOMIEHHS K OpUpose,
KaK HCTOYHHKY CYIIECTBOBAHMA JKM3HH Ha 3emse; NOHMMAaHMA IIOGanbHOrO Xapakrepa
9KOJIOTHYECKHX TPOOIEeM, BIMAHUA 3KOHOMHYECKHX IPOLECCOB HA COCTOSHME NPUPOAHOH H
COLHMANBHOM Cpeibl; OCO3HAHMA HEOOXOMMMOCTH HCIIONB30BAHMS OCTIDKCHHM XUMHH JUIS
PCIICHHUA BOIPOCOB PalMOHATBPHOTO NPHUPOIONONL30BAHKA; AKTHBHOTO HENpPUSTHS MEHCTBHIA,
IPUHOCAIINX BPE/l OKPYKAIOMEH IPUPOAHOM Cpejie, yMEHHs IIPOrHO3UPOBATE HeGIaronpHATHEIE
SKOJNIOTHYIECKHE MOCTE/ICTBUS MPENNPUHUMAEMBIX AEHCTBHI M TpeNOTBpamarh HX; HATWUHS
Pa3BUTOrO 3KOJIOTMYECKOTO MBILLIEHUS, 3KOJIOTHYECKOH KyJIbTYphl, OIBITA AEATEIBHOCTU
OKOJIOTMYECKOH HANpPABICHHOCTH, YMEHHs DPyKOBOJCTBOBATBCA HMH B [I03HABATENHHOM,
KOMMYHHMKAaTHBHOH M COLMAIBHON IPAKTHKE, CIIOCOOHOCTH W YMEHHS aKTHBHO IPOTHUBOCTOSTH
HJIC0JIOTHH XeMo(hobuu;

7)  IEHHOCTH  HAY4YHOrO  IO3HAHUS: CHOPMHUPOBAHHOCTH  MHPOBO33pEHHS,
COOTBETCTBYIOIUETO COBPEMEHHOMY YPOBHIO DAa3BUTHA HAYKM M OOINECTBEHHOHM IIPAKTHKH,
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IOHUMAHHAS CICIHUKA XUMAH KaK HayKH, OCO3HaHUS €€ POIIU B (opMHPOBAHHWH PallHOHATIBHOTO
HAy9HOTO MBIIUICHHS, CO3JaHUH IeJIOCTHOrO NpPECTABICHHIA 06 oxpyxKaroImeM MHpe Kak O
eZMHCTBE IPAPOIBI H HENOBEKA, B IO3HAHMH IPHPOIHEIX 3aKOHOMEPHOCTEH U PEIIeHHH TpodiieM
COXpaHEHUS ITPHUPOJHOTO PABHOBECHS; yOexnEHHoCcTH B 0c000H 3HAYMMOCTH XMMHM LT
COBpEMEHHOM IMBUIIH3AINH: B €€ TYMaHHUCTHYECKOM HaIpaBIEHHOCTH X BAXKHOH POJIM B CO3AaHHH
HOBOH 62351 MATEPHANBHON KyIbTYpBI, PEHICHAM ITO0AIBHBIX npobieM yCTOHYHBOTO Pa3BHTHA
4eTOBEYECTBA — CHIPBEBOM, DHEPreTHHUECKOH, OUINEBOH M SKOJOTHYECKOW Oe30HacHOCTH, B
PA3BUTHH MEIMIEHEL, ODCCIICUeHHH YCIOBHH YCTICIIHOTO TPYHa ¥ SKOJIOrHHCCKH komdopTHOH
JKA3HA KaXIOro wieHa obImecTBa; eCTECTBEBHO-HAYIHONW IPaMOTHOCTH: OHNMaH!A CYIIHOCTH
METOJOB ITO3HAHMS, HCIONB3YEMBIX B ECTECTBCHHBIX HayKax, CIIOCOOHOCTH HCIIONIBE30BATh
TOJTydaeMBble 3HAHUS U AHANA3A K 00 bsCHEHNS SIBITEHUH OKPYKAIOIEr0 MEPa U IIPOXACXOISAIIAX
B HEM HM3MEHEHWH, YMEHHs AeqaTh 000CHOBaHHbBIE 3AKIIOICHHS HA OCHOBE HAy9IHBIX tbaxTOB ¥
MMEFOIINXCS AaHHBIX C IEJIBI0 MOIyYeHUS TOCTOBEPHBIX BEIBOJIOB; CII0COOHOCTH CaMOCTOATEIBHO
HCITOJIE30BATh XUMHUUECKHE 3HAHHS ISl PElICHN IPo0IeM B pealbHBIX XKU3HCHHBIX CHTYallHAX,
WHTepeca K TO3HAHHIO W HCCIE/I0BATeIbCKOH IEATENBHOCTH; IOTOBHOCTH H CIIOCOOHOCTH K
HEIPEpEIBHOMY 00pa30BAHHIO I CaMO0GPa30BaHHIO, K aKTHBHOMY MOy HEHHIO HOBBIX 3HaHHH 110
XHMHH B COOTBETCTBHM ¢ XM3HEHHBIMH MOTPeGHOCTSMI; MHTEpeca K OCOOSHHOCTAM Tpyha B
pasnuuHEX cdepax IpodecCHOHATBHON NeATENbHOCTH

JIP 1 Oco3naromuii ce6st rpakIaHMHOM ¥ 3alMTHHKOM BEIMKOH CTPAHEL

JIP 2 Tlposensiomuii axKTHBHYIO TPaXIAHCKYIO IOSHIHIO, JIEMOHCTPUPYIOLIHH
IPUBEPKEHHOCTh NPHHIMIAM HECTHOCTH, TOPSAOYHOCTH, OTKPBITOCTH, 9KOHOMUYECKH
AKTUBHBIA U YIaCTBYIOLIMHA B CTYIEHYECKOM ¥ TePPUTOPHAILHOM CaMOYTIPAB/ICHNH, B TOM 4HCIe
Ha YCJIOBHUAX J0OpOBOJIBYESCTBA, HMPOXYKTHBHO B3aEMOJISHCTBYIOIMM W YYacTBYIOIHH B
JIeATENHEHOCTH OOIIECTBEHHBIX OpraHu3alii.

JIP 4 TlposBisiomyil ¥ ICMOHCTPUPYIOMMH YBaKCHHE K JIOLAM TPYyHd, 0CO3HAFOIIUH
HeHHOCT cOBCTBeHHOr0 TpyAa. Crpemsiuiics K OPMUPOBAHHIO B CETEBOM CPE/IE IMHOCTHO U
npohecCHOHAIBHOI0 KOHCTPYKTHBHOTO «uE(POBOTO CIEIAN.

JIP 9 Co6roAIoNH# ¥ IPOIOraHMPYIOLMi IPaBUiIa 30POBOTO B 0e30MacHoro obpasza
JKA3HH, CIIOPTa; TIPEyTPeKAAONTH TG0 TPEONOICBAOIIHH 3aBUCUMOCTH OT &JIKOT0JI4, tabaxa,
[ICHXOAKTHBHBIX BEIIECTB, a3aPTHBIX UIp U T.1. COXpaHSIOMUH NCHXOIOTHYECKYIO yCTOHYHBCOTH
B CHTYaTHBHO CJIOKHBIX HJIH CTPEMUTEIIBHO MEHAIOMMUXCS CUTYallHsX.

JIP 10 3a6oTammiics 0 3auATe OKPYIKAIOMEH CPe/Bl, COGCTBEHHOHU U TyKOi 6€30MacHOCTH,
B TOM 4ucle Hu(GpoBOH.

JIP 15 OTKpHITEIHA K TEKYIIMM M IEPCIIEKTHBHEIM H3MECHCHHAM B MUPE TPYid U npodeccui.

JIP-KK 1 Ilpu3Harommii [EHHOCTh HENPEPhIBHOTO 00pasoBaHHS, OpMEHTHpPYIOIHUHCA B
A3MEHSIOmEMCSL PhIHKE Tpyla, nsberaromuit Oe3paboTHIEL YIIPABISAIOMMHE COOCTBEHHBIM
npodeccroHaTbHBIM Pa3BUTHEM, pedIeKCHBHO OLEHMBAIOIIHH coOCTBEHHBIN KU3HEHHBIH OIIBIT,
KPUTEPHH JINYHON YCTICIIHOCTH.

3.2 METAITPEJIMETHBIE:

[TosHaBaTebHBIE YHUBEPCAIbHbIE yUEOHbBIE ACHCTBUS

Ba3zoBble JorudeckHe AefcTBUA:

CaMOCTOSITENBHO (QOPMYIHpOBaTh ¥ AKTYalH3UpoBare HpobiIeMy, BCECTOPOHHE e
paccMaTpuBaTh;

OmpeseNaTh NN JAESTeNBHOCTH, 3a/aBas IapaMeTpPsl ¥ KPATEPHH HX IOCTIDKCHHA,
COOTHOCHTBH PE3YJIBTAaTh! AeATESABHOCTH C IOCTABICHHBIMU LETIAMH;

HCIIONTB30BATh IPM OCBOGHWH 3HAaHWM IPHEMBI JIOTHYECKOrO MBIIUICHHS — BBIACIATH
XapaKTepHBIE IPU3HAKH IOHATHH K YCTAHABIMBATE HX B3aHMOCBS3b,

MCIOJIB30BATH COOTBETCTBYIOIIHE OHSTHUS U1 00BICHEHHS OTAENBHBIX (aKTOB U SIBJICHUN;
BHIOMpPATH OCHOBAHHS M KDUTEDHH i KIacCHOUKAIMA BEIIECTB M XMMHYCCKHX PEaKIHH;
yCTaHABIUBATH [IPUYUHHO-CIIEICTBEHHBIE CBI3U MEKIY H3y4aeMBIMU SBICHUIMH;
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CTPOUTD JIOTHIECKHE PACCYMACHUS (MHIYKTUBHEIE, IENYKTHBHEIE, 110 AHATIOTUH ), BBIABILITH
3aKOHOMEPHOCTH ¥ NIPOTHBOPEYHS B PACCMATPHBAEMBIX SBICHHAX, (POPMYIMPOBATH BHIBOILI U
3aKITIOYCHUS;

MPUMEHSTh B IIPOLECCE NO3HAHMUS, UCTIONb3yEMbIC B XMMHH CHMBOIMYECKHE (3HAKOBEIE)
MOJIEIH, IIPe0OPa30BbIBATE MOJEBHEIE IPE/ICTABICHHS — XAMHUYECKUH 3HAK (CUMBOIT) D/IEMEHTa,
XHMHYeCKas (OpMyNna, ypaBHCHWE XHMHYECKOW PpEakuud — TpH pellleHHu y4eOHBIX
TIO3HABATE/IbHBIX ¥ IPAKTHIECKUX 3a/1a4, IPMMEHATh Ha3BAHHBIC MOEIbHBIE PEICTABICHHS IS
BBIIBJIEHMS XapaKTEPHBIX MPH3HAKOB M3y9acMbIX BEIIECTB H XMMHUECKUX PEaKIUil.

ba3zoBbie nccienoBaTeabCKHeE AeHCTBHS:

BIIaZeTh OCHOBAMM METONOB HAyYHOTO [IO3HAHMS BEIIECTB M XHMUYECKHX DEaKIlwi;
(hopMyTHpPOBATE IENH H 3a/[a9i UCCIEOBAHMS, MCIIOIB30BATh [IOCTABIEHHBIE H CAMOCTOSTEBHO
copMyITMPOBAHHBIE BONPOCHI B KAYECTBE HHCTPYMEHTA IO3HAHMS H OCHOBBI /IS bopMupOBaHHS
THIIOTE3BI 110 IIPOBEPKE IPABUIILHOCTH BEICKA3BIBAEMBIX CYIKICHHUI;

BIQJICTh HABBIKAMM CAMOCTOSTEIBHOIO IIIAHMPOBAHUS H TPOBEAEHHS YUEHHHYECKHX
9KCIIEPUMEHTOB, COBEPUICHCTBOBATE YMEHHA HAOMOAATh 33 XOLOM IIPOIECCa, CAMOCTOSTENIBHO
IIPOTHO3UPOBATE €r0 pe3yisbTaT, (OpMYIHPOBaTh OOGOGIIEHWS ¥ BHIBOABl OTHOCHTEIBLHO
TIOCTOBEPHOCTH PE3YJITATOB MCCIENOBAHMUS, COCTARIATH 06OCHOBAHHLIN OTYET O MPOIeTaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHMYECKOH HCCICNOBATENbCKON H MPOEKTHOH JesTElbHOCTH,
NPOSIBIATE CIOCOOHOCTb W TOTOBHOCTH K CaMOCTOSTENBHOMY IOHCKY METONOB pelleHHs
MPaKTUYECKUX 3a0a4, IPUMEHEHUIO PA3IMIHBIX METO/0B IO3HAHMUS.

Pabora c nuadopmanueii:

OPHCHTHPOBATECS B  PAsIUYHBIX MCTOYHMKAaX HHGOpPMAMK  (HAyUHO-NIOMYJISpHAS
JATEPATYpa XMMHYECKOIO COZAEpKaHHsA, CIIPaBOYHBIE II0COOMs, pecypchl MHTepHera),
AHAM3UPOBATh HH()OPMAIMIO PA3THIHBIX BU/IOB U GOPM MPECTaBICHMS, KDHTHIESCKH OLIEHUBATH
€€ IOCTOBEPHOCTh U HEPOTHBOPEUHBOCTE;

(hopMynHpOBaTL 3aMPOCH! M IPHMEHSTh PA3NHUHBIE METOAB NPH TOWCKE M OTOOpe
uHQOpMAIMY, HEOOXONMMOH /I BBIIONHEHHs. Y4eOHBIX 3a7ad ONpPENCHEHHOTO THMA;
NpuOOpeTaTs ONBIT WCIOIH30BAHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJNOTHH M|
Pa3IMYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIEHO BBIOMpPATh ONTHUMANBHYIO (GOpMY IpeicTaBIeHus HHPOPMAIMH (CXEMBI,
rpaduxm, HarpaMMBl, TabIUIEL, PUCYHKH U ApYyTHe);

HCIIONB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA INpH paboTe ¢ XUMHYECKOH
uHbopmanueii:

NPUMEHATh MEKIpEIMETHBIE ((hH3MUYSCKHE M MareMaTHyecKue) 3HAKH M CHMBOJIBL,
GopMyiibl, aG6peBHAaTYpsl, HOMEHKIATYDY; MCIONB30BaTh M IPeoOpasoBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPENCTBA HAlISAHOCTH.

KomMMyHnnkaTHBHEIE yHUBepcaibHbIe yaeOHbIe JelicTBHS:

3a[aBaTh BOIPOCHI IO CYIIECTBY OOCYIKIaeMO TeMBI B XOZe UAIOra ¥/Hiu JUCKYCCHH,
BBICKA3bIBaTh HIeH, (OPMYIMPOBATH CBOM NPEMIOKEHHS OTHOCHTENBHO BBLITOTHEHHUS
NIPEITI0XKEHHON 3a1a4H;

BBICTYIIATh C IIPE3CHTANHNEH DPe3y/bTAaTOB MO3HABATENBHON HESTEIBHOCTH, MOTYYEHHBIX
CaMOCTOATEIBHO MM COBMECTHO CO CBEPCTHHKAaMH [IPX  BBIIOJHEHHMH XHMHUYECKOTO
OKCIIEPUMEHTA, NPAKTHYECKOH pabOThl IO MCCIIELOBAHHIO CBOMCTB H3yYaeMBIX BEIIECTB,
peanu3anud y4ebHOro npoekra u (OpMYIHPOBaTh BBIBOJABI 10 PE3yNbTATAM IIPOBEAEHHBIX
HCCIIEIOBAHMH IyTEM COITIACOBAHMSA HO3UIMH B X0JIe 0GCYKICHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHHBEpCAALHBIE yueOHbIE AeiicTBUSA

CaMOCTOSATENPHO INAHMPOBATh W OCYLIECTBIATH CBOIO ITO3HABATENBHYIO IESTENHHOCTS,
OIpeAiesis €€ LeNu M 3alaul, KOHTPONMPOBATh H IO Mepe HeoGXOAMMOCTH KOPPEKTHPOBATE
IpelJIaracMbld alNroOpUT™M ACHCTBHE NpM BBIIOTHEHHH yYeOHBIX H HCCIETOBATENBCKHX 3alad,
BEIONpaTE Hanbonee 3¢ eKTHBHBI CrOCO6 UX PEMmeHus ¢ YIETOM MOJTy4E€HHs] HOBBIX 3HAHAH O
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BEIIECTBAX U XUMUYECKHX PCaKIIHaX;
OCYIIECTBIIATD CaMOKOHTPOJIb CBOCH IeATeNIbHOCTHA Ha OCHOBE caMoOaHaIn3a i CaMOOIICHKH.

3.3 NIPEAMETHBIE:

cOpPMHEPOBAHHOCTE TIPEICTABICHAH O XUMWYECKOH COCTABILMIONMIEN €CTECTBEHHOHAYIHOH
KapTHHBI MAPA, POJIM XHMHUU B NO3HAHIH SIBJICHM# TPUPOABI, B GOPMUPOBAHMH MBIIIICHHST U
KyJIbTyphl JHYHOCTH, €8 (YHKIMOHANBHOH TIpaMOTHOCTH, HEOOXOMMMOH JUIS  PELICHUs
IPAKTHHECKHX 33/a9 M SKOJNOTHYECKH OOOCHOBAHHOIO OTHOUICHHS K CBOCMY 3JI0POBBIO M
IIPUPOIHOM Cpene;

BJIAJICHHE CHCTEMOM XMMUYECKHUX SHAHHHN, KOTOpas BKIFOYAET: OCHOBONONATAIOMHAE HOHATHA
(XAMWYECKHM 3NEMEHT, aToM, O3JIEKTPOHHAA obonouka aToMa, MOJEKyJa, BaJIEHTHOCTD,
3NMEKTPOOTPUIATEIBHOCTD, XHMHYECKas CBA3b, CIPYKTypHad dopmyna (passépHyTas ¥
COKpaméHHad), MOIb, MOIJpHAs —Macca, MOJApHEIA  OGBEM, YITIEPOAHBIH  CKEIET,
QyHKIFOHANBHAS TPYNTIA, DajuKajl, W3OMEPHS, H30MEPLI, TOMOJIOTHYECKHH P, TOMOJIOTH,
YIJIEBOOPO/B], KUCIOPO M a30TCOJCPIKAllue COSANHCHHSA, MOHOMED, IOJIAMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKY ISPHEIE COEAMHEHHS); TEOPHH U 3aKOHBI (TEOPUS CTPOCHHSA OPraniHCekix
pemects A.M. ByrmiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIYECKTH S3bIK XUMHH, MEPOBO33PEHUECKHE 3HAHWS, JIC)KAUe B OCHOBES IOHMMAHMSI
[IPAYMHHOCTH ¥ CHCTEMHOCTH XMMHYECKHX ABICHUH, hakToNOrHYecKHe CBENECHMSA O CBOMCTBAX,
coCTaBe, TOMydeHAN | Ge30TaCHOM HCTONB30BAHAY BaXKHEHIIX OPTaHHHICCKHIX BEIICCTE B OBITY
U TIPaKTHIECKOH NeSTEIBHOCTH JCIOBEKE;

cOpMHUPOBAHHOCTH YMEHHH BBIABIIATE XapaKTePHBIC IPH3HAKH TIOHATHH, yCTaHABIMBATE UX
B3AHMOCBA3b, MCIONB30BATh COOTBETCTBYIONIHE TIOHATHS IIPH ONHCAHUH COCTaBa, CTPOCHWA H
pEeBpAIeRHl OPraHWIEeCKUX —COCAMHCHUH; cOpPMAPOBAHHOCTE YMCHHH HCIIONIE30BATH
XHMAYECKYIO CHMBOJHMKY UL COCTABIICHHSA MOJIEKYISPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHo#) (opMyn OpraHHYeCKHX BEINECTB H ypaBHEHUM XWMHYIECKUX DEaKIHH,
H3rOTAB/IHBATE MOJIENH MOJIEKYJI OPTaHUYECKHK BEINECTB /Ui HIITIOCTPALMH X XMMHYECKOTO 1
IPOCTPAHCTBEHHOTO CTPOCHHS,

chOPMHUPOBAHHOCTh YMEHHY yCTAaHABIMBATh MPUHAIUICKHOCTD H3YHEHHBIX OpraHHYECKUX
BEIIIECTB 110 WX COCTABY H CTPOESHHUIO K OIpEIENEHHOMY KIlaccy/pyriie
coenuHeHnH (YIIeBOLOPOIE], KMCIOPOA ¥ a30TCOAEPIKAIIHC COCAUHCHNIL, BBICOKOMOJIEKYJISPHBIE
COenMHEHns), [1aBaTh MM Ha3BaHHs 10 CHCTEMATHYECKOH HOMEHKIATYpE (IUPAC), a Taxxe
NPHBO/IUTE TPUBHA/IBHBIC HA3BAHKS OTICIBHBIX OPTaHMHCCKHMX BEINCCTB (3THIICH, TIPOMUIICH,
AUETHNeH, STWICHIIHKONb, NHueprH, (eHosu, GopMambIeruf, aueTalbIeriil, MypasbHHAA
KHMCJIOTA, YKCyCHAas KHMCJIOTa, OJISWHOBAs KHMCJIOTa, CTEAPUHOBAS KHCIOTA, IIIIOKO3a, bpyxro3a,
KpaxMai, IeJUToN03a, IIMINH); cHOPMHPOBAHHOCTE YMEHHS ONPENCIATE BHIBI XHUMAYECKOH
CBS3W B OPraHMYECKMX COeNMHEHHsX (OXMHAPHBIC M KpaTHbIe); ChOPMHPOBAHHOCTE YMEHHs
IIPEMEHSTL TIOJNOXKEHHS TEOPHH CTPOSHHS OPraHMYCCKHX BEIIECTB AM. bytnepoa ms
0B bICHEHNS 3aBHCHMOCTH CBOXCTB BEIIECTB OT MX COCTaBa U CTPOCHIS; 3aKOH COXPAHCHHUS MACChl
BEINECTB;

cOpMIPOBAHHOCTE YMEHH} XapaKTepu30BaTh COCTaB, CTPOCHHE, (puspuecKre B XUMUICCKHE
CBOMCTBA TUITHYHBIX NIPEACTABUTENICH Pa3InUHBIX KIJACCOB OPraHMIeCKUX BEIIECTE (MeTaH, 3TaH,
STHJIEH, TPOIHIIEH, ALETHIICH, 6yranuen-1,3, metnnOyTamuenl,3, OeH301, METaHON, JTaHOI,
YTHTEHIIHKOIb, TIALEPHH, (EeHON, alleTaIbIer I, MypPaBbHHas B YKCYCHAS KHCIIOTBI, [IIOK032,
KpaxMa, HejUTioN03a, aMHHOYKCYCHas KHCIOTa), HJLTFOCTPUPOBATE TCHETUHECKYIO CBIA3h MEKILY
HUME ypaBHEHUAME COOTBETCTBYIOMMX XUMHYECKHX PEakiuH ¢ HCIONE30BAHUEM CTPYKTYPHEIX
dopMyT; cHOPMHUPOBAHHOCTS YMEHHs XapaKIepH3OBaTh HCTOWMHHKM YIJICBOLOPOAHOTO CBIPBS
(HedThb, TIPUPOHBIA Ta3, yronb), CHOCOOBI HX nepepabOTKH ¥ HPAKTUYECKOE NPUMEHEHHE
NPOIYKTOB IMepepaboTKy;

chOPMHPOBAHHOCTE YMEHHI TPOBOIKMTE BEMHCICHHS 10 XAMHYCCKIM YPABHCHIIM (maccel,
06BEMA, KOTTHYECTRA HCXO/IHOTO BEIECTBA WM NPOAYKTa PEAKITHH 10 H3BECTHRIM MACCe, 06BéMmy,
KOJHHEECTBY OZHOIO M3 HCXOIHBIX BEMIECTB MK IPOJyKTOB PEaKIlH);
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ChOPMUPOBAHHOCT yMeHUH BIageTh CHCTEMOHN 3Hamuit 06 OCHOBHBIX METOJIaX Hay4yHOro
[IO3HAHMsI, MCIONB3YEMBIX B XHMHH M[pPH HM3YyYeHHH BELIECTB M XHMHUECKHX SBJICHHI
(Habimonienne, HM3MepeHHe, OKCIEpPUMEHT, MOZICJIMPOBAHUE), MCIONB30BaTh CUCTEMHBIE
XHMHICCKHE SHAHUS JUIS IIPUHATHS PEIICHMH B KOHKPETHBIX )KM3HEHHBIX CHTYAIMSX, CBA3AHHBIX
C BEIIECTBAMH ¥ UX IIPEMEHEHUEM;

ChOPMUPOBAHHOCTb YMeHMH COGMIONATh NpPABHIA IONB30BAHUS XUMHIECKON noCylo# M
naboparopHEmM 060Dy IOBaHHEM, & TaKiKe MPaBHia OGPAIIEHHES C BEIECTBAMH B COOTBETCTBHH C
HHCTPYKIHAMH II0 BBIIOIHEHHIO 1a00PaTOPHBIX XUMHUYECKHX OIIBITOB;

COPMHPOBAHHOCT YMEHMH I[UIAHUPOBATH M BHIIONHSITH XHMHYECKHit SKCIEPHMEHT
(IIpeBpallieHs OPraHAIECKHX BEIECTB [IPH HATPEBAHHH, TIOIYUEHHE STHIEHA U U3Y4YECHHE ero
CBOHCTB, KA4ECTBEHHbIE PEAKIMH OPTAHHYECKUX BEILECTB, ICHATY PAIHs GElKOB IIpH HarpeBaHmH,
LIBETHBIE PeaKIHH OE/IKOB) B COOTBETCTBUY C IPABHIIAMHU TEXHUKH 6€3011aCHOCTH IIPH 0OpAIICHHN
C BEIECTBAMH U J1a0OpaTopHbIM 00OpYHOBAHHEM, MPEACTABISTH PE3YIBTATHl XUMHUUECKOTO
OKCIIEPUMEHTA B (JOpMe 3allACH yPaBHEHHH COOTBETCTBYIOIIMX DEakmuii # (HOPMyYIHpOBATH
BBIBO/IbI HA OCHOBE 3THX PE3y/IBTATOB;

COPMUPOBAHHOCTE yMEHMH KPHTHYECKH aHANH3MDOBATh XHMHYECKYIO HH}OpMaLHIO,
TIOTYHaEMYI0 U3 PasHbIX HCTOYHHMKOB (CPEJICTBa MaccoBol uHbopMauuu, VIHTepHeT U ApyTHx);

ChOPMUPOBAHHOCTE YMEHHH COGJIONATh NpABHIA 9SKONOTHYECKH nenecoobpazHoro
[oBefieHus B OBITY M TPYAOBOH AEATENBHOCTH B LESX COXPAHEHHS CBOSr0 370pOBbS H
OKPYIKaIOIIeH IPHPOIHON CPeibl, 0CO3HABATE ONACHOCTb BO3/EHCTBUS HA JKMBBIE OPTAHH3MEL
ONpEeNeNEHHEIX OPraHMYeCKUX BEWIECTB, NOHMMas CMbICH mokasarens IIJIK, moscHATS Ha
IpuMepax CHocoObl yMEHBIIEHNS W NPEOTBPAIICHMS HX BPEHOTO BO3NCHCTBHS Ha OPraHU3M
H4eJI0BEKa; M1t 00YHAIOLIUXCSl ¢ OTPAHUYEHHBIME BO3MOXHOCTAMH 3/I0POBBS: YMEHHE IPUMEHSTE
3HaHKA 00 OCHOBHBIX JIOCTYIHBIX METOJAX IIO3HAHWS BEIIECTB M XMMHUECKUX SIBJCHMM; IS
CIIENbIX U CIabOBHAAMIX 00y JalOMUXCs: YMEHHE HCIIONB30BaATh PENbeHO TOUETHYIO CHCTEMY
obosnauennit JI. Bpaitis fuis 3amuch XuMaIecKux hopMysL.

3.4 IPOPECCHOHAJILHO OPUEHTUPOBAHHBIE:
IIK 1.1. TlpuHuMATS U PETHCTPUPOBAT IIOCTYIIAIONLYIO KOPPECTIOH/ICHIIAIO, HAPABIIATD €& B
CTPYKTYPHBIE HOZPA3/IE/IeHUs OPraHH3al|y,
OK 1. Tlonumars CyIMHOCTS ¥ CONMANLHYIO 3HATUMOCTS GynyIel IpodECCHH, IPOSBIIATE K Hel
YCTOWUMBEL UHTEpEC.
OK 2. OprauuzoBeBaTh COGCTBEHHYIO MAESTETHHOCTh, HCXOAS M3 HEMM M CIOCOBOB ee
JAOCTHIKEHHS, OIIPEIETCHHBIX PYKOBOJUTEIEM.
OK 3. AnammsupoBate pabodyio CHTYanmio, OCYHIECTBIATH TEKYIIUil ¥ HTOroBbIH KOHTPOJIB,
OLCHKY ¥ KOPPEKIHIO COOCTBEHHOH NEATENLHOCTH, HECTH OTBETCTBEHHOCTD 3a PE3yIIBTATEI CBOSH
paboTHL.
OK 4. Ocymecteiare noucx mHGOpManuy, HeoGXomumol Wi d()HEKTHBHOrO BHIIOTHEHIS
Npo(ecCHOHANBHEBIX 3a1a4.
OK 5. Vicnone30Bate HHGOPMANMOHHO-KOMMYHUKAIIMOHHEIE TEXHONOTH B npodeccHoHaIbHOM
HEATEeIFHOCTH.
OK 6. PaGorats B koMauste, 3¢ hexTiBHO 0611aThCs C KOJUIEraMu, PKOBOJCTBOM, KIHEHTAMH.
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5. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI
OBIHIEOBPA30OBATEJBHOU JUCHUILIAHBI

5.1. [Jlns peamusanud TporpaMMbl 00Ine00pasoBaTeNsHON JMCHHMILIMHBI  IPELYCMOTPEHO
CIIEAyIOLIEe TIOMEIIEHHe:
Ka6uner «I'eorpadun, dusuxu, Xumus, GHOIOTHH, OCHOBE! (DMHAHCOBOH MPAMOTHOCTH»

e ® & » © © © o @ o

® o e e @

OCHAIIEHHBIH 000pyI0BAHHEM:

I10Ca/IOYHBIE MECTA 1O KONIHYECTBY 06ydaroIuxcs;

pabouee MecTO peno/aBaTeis;

KOMIINEKT y4eOHO-HarISIHBIX I0COOHI;

KOMIIJIEKT 3IIEKTPOHHBIX BUIEOMATEPHATIOB;

3aJlaHus JUIsd KOHTPOJIBHEIX paboT;

NpohEeCCHOHATEHO OPHEHTHPOBAHHEIE 3a/IaHHU;

marepransl IudepeHIIHpOBaHHOTO 3aUeTa

Muxpo-1a60opaTopus Ak XUMHYECKOTO 3KCIIEPHMEHTa

-MeTopueckiue  peKOMEHAALMM 10 XHMHH  «YYEHHYECKHE  OKCIEPHMEHT
HCIIONb30BAaHUEM MUKPO-Tab0paTopuu»

Habop peakTHBOB /15t TPOBEACHNS YICHUYECKOTO IKCIIEPUMEHTA 110 XHMHUH
Komnexnus «Mertayuisry

Habop Ne23 OC O6pasiisr opraHuueckix BEINecTs.

Habop Ne21 BC Habop Heopranuyeckue BeIecTn

Konnexnus «Bomokaa» pasjaToyHas.

TEXHHYECKHMH CPeICTBAMHE 00yJeHus:

- yuebH0-MeTomugeckuit kommiexce (YMK) npenojasarens;
- HHGOPMAIOHHO-KOMMYHHUKATHBHEIE CPEJICTBA;

- DKpaHHO-3BYKOBEIC ITOCOOHS;

- jacropt kabuneTa

3asl:

bubnnoTeka, YHTATBHBIN 3a] ¢ BBIXOJIOM B CeTh VIHTEpHET.

5.2. UndopmannonHoe obecriedenue peaju3aliui NPOrpaMMbI

1.
2,

5.2.1. OcHOBHbBIE IEYATHBIC H3JAHUS

C

Xumus: yaebHUK 1718 cpeiHero npodeccronansHoro obpasosanus / 10.A. Jlebenes, I'.H.
®anees, A.M.I'onybes, B.H. Illamoax; mon obmed pepaxmuesi I.H. ®aneera.-2-e
u3n.uepepab.u gom. — Mocksa: MsparemscrBo IOpaiit, 2019.-431c.: (4)c.uB.BKIL.-

(ITpodeccronansroe obpasoBanue). — TeKCT: HENOCPEICTBEHHBII.

5.2.2. lonoJHUTeIbLHbIE HCTOYHHKH

www.hij.ru
www.chem.msu.su
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6. KOHTPO.JIb 1 OIIEHKA PE3VJIbTATOB OCBOEHHA

YYEBHO! AU CIUILINHBI

IIpeaveTHbIe pe3yabTaThl 00yUeHNs

MeToanl ONEHKH

chOpMHPOBaHHOCTE MPEACTaBICHANR O XMMWYECKOM COCTaBIIAIOINEH
€CTECTBEHHOHAYYHON KApTHHBI MHUpa, POIM XMMHUH B TO3HAHWH SBIICHUH
npupoisl, B (HOPMHPOBAHMYM MBIIUICHHS W KyJIbTYphl JIHIHOCTH, ¢g
(hyHKUIHOHAIBHOM  IPaMOTHOCTH, HeoOXomMMOM  UIS  PCIICHHA
[pPaKTUIeCKHX 3a/iad M IKOJIOTHYCCKA 000CHOBaHHOTO OTHOIICHUSA K
CBOEMY 3/I0POBBIO U IIPUPOHON CPENIE;

BAJeHHe CHCTEMOM XHMMHYSCKHX 3HAHMH, KOTOpas BKIIFOHACT:
OCHOBOIIOJIATAIOIIHE TTOHATHS (XEMHICCKHH 2JIEMEHT, aTOM, 3JICKTPOHHAA
ofomouka aroMma, MONEKyJa, BaIEHTHOCTb, 3JIE€KTPOOTPULATE/IPHOCTD,
XUMITYecKas CBS3b, CTPYKTypHas hopMyna (pasBepHyTad U COKpaméHHas),
MOJIb, MOJSDHAZ Macca, MOISApHBIH O00BEM, YIJIEpOIHBIH CKEJET,
GbyHKIMOHAIbHASA rpyIina, paauKai, HU30MEpUs, HU30MEPEL,
FOMONIOTHYECKMH  psif, TOMOJIOrH, YTTEBOJOPOIBI, KHCIOPOA H
a30TCOepIKAIAe COEAUHEHHS, MOHOMED, TIONMMED, CTPYKTYPHOE 3BCHO,
BBICOKOMOJIEKYJIAPHBIE COSIMHEHNS); TCOPUH U 3aKOHBI (Teopust CTpOSHUA
opramuueckux Bemects A.M. Byrmepopa, 3aKOH COXpaHCHMS MacChl
BemecTs);  3aKOHOMEPHOCTH,  CHMBOJIMYECKHH  S3BIK  XHMHH;
MUpOBO33pEHYECKHE  3HAHMA, JIeKallde B OCHOBE  IIOHMMAHHA
NPAYUHHOCTH W CHCTEMHOCTH XHMHMYECKHX sBIeHnH, (HaKTOIOrHIecKue
CBEJEHHS O CBOMcTBAaX, COCTaBe, MOJNYYECHHH H Oe3onacHOM
HCIIONEI0BAHWH BRXKHEHIIMX OpraHWYecKHX BEIIeCTB B ObITY U
IPaKTH4ECKOMH e TEeIIEHOCTH YE/I0BEKa,

chOPMHUPOBAHHOCTS YMEHWH BBIBIATE X@PaKTCPHBIC IPU3HAKH
MOHATHH, yCTaHaBIIUBATH ux B3aUMOCBSI3b, HCIIO/IB30BATE
COOTBETCTBYIOIME T[OHSTHS TIpM OIMCAHMM COCTaBa, CTPOCHUA H
IpeBpalieHuil OpraHuIecKuX coenuHeHui; chOpPMUPOBAHHOCTD YMEHHH
HCIIONB30BATh XMMHUYECKYIO CHMBOIHKY AJIst COCTABICHUSA MOJICKYIIAPHBIX
W CTPYKTYPHBIX (pa3BEpHYTOH, COKpamEHHoH) (QOpMyN OpPraHMYECKHX
BEIECTB W YPABHEHHM XMAMHYECKMX DeaKllyd, H3TOTaBIMBATL MOICITH
MOJIEKYJl OpPraHAYEeCKHX BEIECTB UL WITIOCTPAIHH HX XHMUIECKOro 1
[IPOCTPAHCTBEHHOIO CTPOCHHS,

chOpPMHpPOBAHHOCTE ~ yMEHHH  yCTAaHABNMBATH  IIPUHAMJICKHOCTD
W3yYEHHBIX OPraHAYeCKHX BEIIECTB IO WX COCTaBY M CTPOCHHIO K
oTpeaenEHHOMY KiIaccy/rpymme

coe/IMHeR it (YIIeBOIOPOIb], KUCTIOPO U a30TCOACPIKAIIUE COCTUHCHNA,
BBICOKOMOJIEKYJISIpHBIE ~ COCJIMHEHHMs), JiaBaTh MM  HasBaHUA [0
cuctemaruueckoit Homenknatype (IUPAC), a Taxxke IPHBOAUTE
TpPUBHATBHBIE HA3BaHMS OTAENbHBIX OPIaHWYEeCKHX BCIICCTB (aTHIIEH,
TIPOIKIIEH, AlleTHIEH, STWICHTIIMKONb, [IMIEPHH, denomn, hopmManbIeray,
AleTAIbIeTHA, MypaBbMHAs] KHCIOTa, YKCYCHas KHCIIOTa, OJICHHOBAI
KHCIOTA, CTeapHHOBas KHUCIOTa, TIIOKO33, (pyKkTo3a, Kpaxmai,
[eJUII0I03a, TIHIKH); CHOPMHPOBAHHOCTE YMEHHSA OIPEACIATh BH/BI
XHUMMUECKOH CBS3H B OpPraHHYECKUX COENMHEHHsX (OIAHHAPHBIE H
KpaTHele); cHOPMHPOBAHHOCTD YMCHHS NPHMEHATE IIOJIOXKEHHSA TCOPUH
cTpoeHHst opranmdeckux emects A.M. byriaeposa it 00BsICHEHUA
3aBHCHMOCTH CBOMCTB BEINECTB OT HX C€OCTaBa U CTPOCHMS; 3aKOH
COXpaHEeHMs: MacChl BEIIECTB;

OneHKa pe3yIbTaToB
caMocToATeNbHOM paboTel
(noxnamoB, pedepaTos,

Tpe3eHTALMA, COOOIMEHHH. )

TectupoBanue

OxcreprHoe  HabIMIOEHHE
BBIIIOJHEHHSA MPAKTHIECKUX

pabot

Onenxa pe3yIbTaTOB
BBIIOJIHEHHS NIPAKTHUECKUX
pabot

Onenxa pe3yJIbTaToB
YCTHBIX OTBETOB,
KOHTPOJIBHEIX paboT.
JlndepeHupOBaHHBIH
3a4eT
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COPMUPOBAHHOCTh yYMEHHMIl XapaKTepH30BaTh COCTAB, CTPOCHHE,
(usudeckue ¥ XHMHYECKHME CBOMCTBA TUIMYHEIX IIPEACTABHTENEH
Pa3IM4HBIX KIACCOB OPraHMYeCKHX BeLIeCTB (METaH, 3TaH, OSTHICH,
NponMIeH, anerwieH, Oyraguen-1,3, wmerun6yraguenl,3, 6Geuzon,
METAHOJ, 3TaHOJ, ITHICHIIMKONb, TIHIEPHH, (EHOJ, AlleTANBASrHI,
MypaBbUHAas M YKCyCHas KHMCIOTBI, TJIFOKO3a, Kpaxmay, He/UTos03a,
AMHHOYKCYCHAs KUCIIOTa), WILTFOCTPHPOBATH TEHETUYECKYIO CBA3h MEKIY
HUMHM YDaBHEHMAMH COOTBETCTBYIOIIMX XHMMYECKHX pEaknuil ¢
UCIIONIB30BAHHEM CTPYKTYPHBIX (OpMyIl; CHOPMUPOBAHHOCTE YMEHHS
XapaKTepH30BaTh  HCTOYHHWKHM  YITIEBOJOPOTHOIO  ChIpbs  (HedTs,
IPUPOMHBIA Ta3, Yronb), CMocoObl MX IepepabOTKH M IPAKTHYECKOE
IPAMEHEHHE IIPOIYKTOB IepepaboTk;

chopMHPOBAHHOCTH YMEHHIA IIPOBOIUTE BEIYUCICHHS 110 XUMHUUECKUM
ypaBHEeHHsM (Macchl, 06BEMA, KOTHYECTBA KCXOIHOLO BENIECTBA HIIH
NPOMYKTa PEAKIIMH 110 M3BECTHBIM Macce, 06BEMY, KOJIMYECTBY OHOTO U3
HCXOJIHBIX BEINECTB MM MPONYKTOB PEaKIUK);

cOpMHUPOBAHHOCTD YMEHHUH BIANETh CHCTEMOMH 3HAHUH 06 OCHOBHBIX
METOZaX Hay4YHOr0 IIO3HAHMS, HCIOIB3YyEeMBIX B XHUMHM IIPH H3y49EHUH
BEIICCTB M  XWMHYCCKMX  sBIeHME (HabmoneHwe, M3MepeHwue,
SKCIIEPHUMEHT, MOIEIHPOBAHKE), ACIIONB30BATh CHCTEMHEIE XUMUYECKHE
3HAHMS JUIS NPUHATHS PElICHHH B KOHKPETHBIX JKM3HEHHBIX CHTyalHsX,
CBSI3aHHBIX C BEIECTBAMH U MX IPUMEHEHUEM;

chbopMUpPOBAHHOCTE yMeHHH COGMIOZATH MpaBHIA IOIB30BAHHS
XHUMHYECKOH Iocysodf ¥ mabopaTopHBIM 0OCOpYZOBaHHEM, a TAKXe
paBuiia OOpALIEHHs ¢ BEMECTBAMM B COOTBETCTBHHU ¢ MHCTPYKIMAMH I10
BBINOJIHEHAIO Ta00paTOPHBIX XUMHIECKHUX ONBITOB;,

ChOPMUPOBAHHOCTD YMEHHUHN IIAHAPOBATH ¥ BHIIOTHATH XHMHYCCKHIL
OKCIIEPUMEHT (IPEBPAUIEHHs] OPTAaHMYECKUX BELIECTB IIPH HArpeBaHHH,
IOJIyYeHUE STHICHA H M3YYCHME €r0 CBONCTB, KAaUeCTBEHHBIE PEaKinH
OpraHMYeCKHX BEIIECTB, ACHATypalus GeIKoB IPH HarpeBaHHH, BETHEHIE
peakuuK Ge/KOB) B COOTBETCTBHMH C IIPABHIAMH TEXHHKM 6e30mMacHOCTH
npu obpalieHMM ¢ BEHIECTBAMH H JIabOpaTOPHEIM 0GOpYIOBAHHEM,
NPEACTABIATE Pe3yNbTaTHl XUMHUUECKOTO SKCIepuMeHTa B dbopMe 3amucu
YPaBHEHHN COOTBETCTBYIOIIMX PEAKuuii U (GOPMYIMpOBaTH BHIBOABI Ha
OCHOBE 3THX Pe3YJIbTATOB;

chOPMHUPOBAHHOCTH YMEHHH KPHTHIECKH AHATA3HPOBATH XHMHUECKYIO
HHQOPMATIHIO, TIOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (Cpe/ICTBA MacCOBON
un(opmaruu, MaTEpHET N APYyTHX);

chOpPMUPOBAHHOCTL YMEHHH COGMIONATh MpaBMIA 3KOJIOTHYESCKH
11e1ec000pa3HOTo MOBeAEHHUS B OBITY W TPYIOBOH JESATENBHOCTH B IENIX
COXpaHEHHs CBOCTO 3/0POBbA H OKPYKalOMmeH NpPHPOHOW Cpeml,
0CO3HABATH OITACHOCTD BO3/ICHCTBUSA Ha JKUBBIC OPTaHU3MBI OTIPEIEIEHHBIX
OpraHHYeCKHX BEIIeCTB, IOHMMas cMbIc nokaszatens [1JIK, moscHATs Ha
MpUMepax CrIocOOBl yMEHBINEHHS M TPENOTBPAICHHS MX BPEIHOTO
BO3JCHCTBASL HA  OPraHM3M  4YeNOBeKa; [UIs  OOyYalomMXcs ¢
OrpaHHY€HHBIMH BO3MOKHOCTSIMH 3[0POBBS: YMEHHE IPUMEHSThH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IAX NO3HAHUS BEIIECTB M XHMHYECKHUX
ABNCHUM; I8 ClenblX M cnaboBHASIMMX OOyHaromuXcs: yMeEHHeE
HCIIONB30BaTh pesbe(hHO TOUeUHYIO cucTeMy o06o3uadenuit JI. Bpaitns ns
3aIUCH XUMHYECKUX hOopMyil.
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®opMBI TEKYIIIEro KOHTPOIIA ¥ IPOMEXKYTOYHOH aTTeCTalHH JULs oOyyaromuxcs HHBATHIOB
¥ 0OyuaromEXcs ¢ OrPaHMYEHHBIMH BO3MOMKHOCTSMH 3/0POBbA YCTaHABIHMBAIOTCA C YIeTOM
WHTHBHIYTbHBIX ICHXOQH3NICCKIX ocobernocTelt (YCTHO, TIACEMEHHO Ha Oymare, IHCbMEHHO
HA KOMIBIOTEpE, B (POPME TECTHDOBAHWA H T.IL). Ilpu HeoOXOMMMOCTH MPEXyCMOTPEHO
yBeJIMUSHHE BPEMEHH Ha MIOATOTOBKY, @ TAKKE NPENOCTABICHHAC JOIOJHATEIFHOTO BPEMEHH I
MOATOTOBKYA OTBETA.

39



