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Conepxxanue. TeopeTuyueckrie OCHOBbI XUMUU

AtoM. fnpo atoMa, M30TONBI. DJIEKTPOHHAs 000704YKa. DHEPreTHYEeCKUE YPOBHH,
HOAYPOBHU. ATOMHBIC OpOHTany, s-, P-, d- amemeHTbl. OCOOCHHOCTH pacHpe/eieHHs
DIIEKTPOHOB IO OpOHUTANsIM B aTOMax »dJEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DOneKTpoHHas KOH(Urypalys aTOMOB.

Ilepnognuecknii 3axkoH U Ilepmoandeckas cucTeMa XMMHUYECKHX HJIEMEHTOB /.
N. Mengeneea. CrtpoeHue BelmecTBa. XUMHUYECKasi CBsI3b. BHUIIBI XUMHYECKOU CBSI3U
(koBaJICHTHasi HEMOJsipHasT M TOJspHas, HWOHHAs, MeTajindeckas). MexaHU3MbI
00pa3oBaHusl KOBAJEHTHOW XMMHUYECKOW CBA3M (OOMEHHBIH M JOHOPHO-aKUENTOPHBIN).
Bonoponnasi cBsizb. BanieHTHOCTB. DnekTpooTpuniarenbHOCTh. CTENneHb OKHUCICHUS.
W oHBI: KATUOHBI U AHUOHBI.

Tunel KpUCTAJUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIECTB OT THUIMA
Kpuctammyeckon  pemérku.  Krnaccudukanus  HEOPTaHUYECKUX — COCIUHEHUH.
['eHeTnveckass CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAIJICKANIMX K Pa3TuYHBIM
KJ1accam.

Xumunueckas peakius. Kiaccudukanuss XuMUYECKUX peakUuui B HEOPraHUYECKOW u
OpraHUYeCKOU XHUMMH. OnexTponutudeckas auccoruanus. CuibHble U cia0ble
AneKTpoanThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIOYHAs.

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PCAKINU.

Pacuérnpie 3amaun.Pacdy€Thl 1O ypaBHEHUAM XHUMHUYECKHX PEaKIHUi, B TOM YHCIE
TEPMOXMMHUYECKUE PACUYEThI, PACUYEThl C HCIOJIB30BAHMEM MOHSATHUS «MaccoBasi JOJIA
BEILIECTBA).

Heoprannueckast xumus

Hemerannel. Ilonoxenne HemeramioB B [lepuogudeckodl cucTEME XHMHYECKUX
anemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB. Annotponus
HEMETAIIOB (Ha MpUMEpPE KUCIIOpoa, cepsl, hochopa u yriepoaa).

XYUMHUYECKHE CBOMCTBAa BaXHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3zoTa, (ocdopa,
yriieposa W KPEeMHHs) U UX COCTUHEHUM (OKCHUIOB, KHUCIOPOICOACPIKAIIUX KHUCIOT,
BOJIOPOAHBIX COEIUHEHUN).

Mertannel. [lomoxenue metaiuioB B lleprnoanyeckon cucteMe XMMHYECKUX 3JIEMEHTOB [1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0YEK aTOMOB METAJUIOB.
CBoiicTBa Ba)XKHEUIIIMX METAJUIOB (HATPUM, KUK, KaIbIIUH, MarHUH, aJIFOMAHUN, [UHK,
XPOM, KeJe30, MeJIb) U UX COSUHEHNN, KAaUeCTBEHHBIE PEaKIIMM Ha KATHOHBI METAJLJIOB).

Pacuérnpie 3amaun. Pacuérel Macchl BemiecTBa WM 00bEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH OO0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, pacdy€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIHH, €CIU
OJIHO M3 BELIECTB UMEET IPUMECH.

TCOpCTPI‘I@CKI/IG OCHOBBI OpFaHHHGCKOﬁ XUMHHU

FOMOJ'IOFI/IH, H30MCpusl. XUMHYECKas CBA3b B OPTraHHUYCCKUX COCAUMHCHUAX — OJHHAPHBIC
U KpaTHbIC  CBA3H. K.]'IaCCI/I(bI/IKaI_II/II/I OpraHn4cCKuX BCHICCTB. HOMeHKHaTypa



OpraHWYECKUX COEAUHEHUN (CUCTeMAaTHYecKas) U TPUBUAIbHBIE HA3BAHUS BAXKHEUIIMX
[IPECTaBUTEIIEH KIIACCOB OPraHUYECKUX BEILECTB.

yFJ’IeBO,HopOI[BI. XuUMHYECKast CBOﬁCTBa, ICHCTHUYCCKAas CBA3b.

Pacuérnblie 3amaun. BerauciaeHus 1o ypaBHEHHIO XUMHYECKON peakiiuu (Macchl, 00béMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOAYKTa pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB MU MPOIYKTOB PEAKIINH).

Kucnopoaconepxamuye OpraHM4eCKHE€ COEAUHEHMS, WX CBOMCTBA. |'eHeTHueckas
CBsI3b.A30TCOEpKAIINE OPraHUYECKUE COETUMHEHHS X CBOWCTBA. | 'eHeThuecKas CBSI3b.

Pacuérnsle 3amaun. Onpenenenue (GopMysl OPraHUYECKHX BEIIECTB 110 OTHOCUTEIBHOU
IVIOTHOCTH ra3oB. OmnpezneneHue (GopMys BEIIECTB Ha OCHOBE IMPOIYKTOB CrOpaHMS.
Onpenenenne Gopmyn KHCIOPOICOAEPKAIINX BEILECTB HA OCHOBE XUMUYECKHX CBOMCTB.
Bbruncnenuss 1mo ypaBHEHMIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBa
UCXOJIHOTO BEILIeCTBa WJIM MPOAYKTa pPEaKIMU IO U3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

IIJIAHUPYEMBIE PE3YJIbTATbBI

OCBOEHM S ITPOT'PAMMBI BHEYPOUHOH AEATEJIPHOCTH 110 XMMUU
“NU3bPAHHBLIE BOITPOCbHI OBIIEN XUMWIT”

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMHUCS
nporpaMMm cpefaHero ooOmero o0Opa3oBaHusA (JMYHOCTHBIM, METAllPeJMETHBIM U
npeaMeTHbIM).  HayyHo-MeToanuecko OCHOBOW il pa3pabOTKH  TUIAaHHUPYEMBIX
pe3yJabTaTOB OCBOEHUS MPOrPaMM CpEIHEro oOmiero oOpa3oBaHus SBISETCS CUCTEMHO-
JeSTENbHOCTHBIN MOAXO.

B coOTBeTCTBHM C CHCTEMHO-ACSITETLHOCTHBIM IMOIXOJOM B CTPYKTYpE JTHMYHOCTHBIX
pe3yIbTaTOB OCBOEHHS MpenMeTa «XUMHUS» Ha YPOBHE CpeJHEro oouiero oopa3oBaHUs
BBIJICJICHBI  CIEAYIOIINE COCTABISIONINE: OCO3HAHHE OOYYarOIIMMUCSH POCCHICKON
IPaXJaHCKOM HMIECHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEICNICHUIO; HAIW4YHe MOTHBAIMM K OOYYEHHIO;Ie/ICHANPABICHHOE PA3BUTHE
BHYTPCHHHUX YOCKICHHN JIMYHOCTH HAa OCHOBE KJIFOYEBBIX IEHHOCTEH M MCTOPUYCCKHX
Tpaguuii 0a30BOM HAYKM XUMHH;TOTOBHOCTb M  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSI B CBOCH JICATEIHHOCTH IIEHHOCTHO-CMBICIOBEIMH yCTaHOBKaMH,
NPUCYIIUMH TEJIOCTHON CHUCTEME XMMHUYECKOTO 00pa30oBaHMS;, HAIMYHE MPABOCO3HAHUS
HKOJIOTUYECKOM KYJIBTYPBI U CTIOCOOHOCTH CTaBUTH II€JIM M CTPOUTH )KU3HEHHBIC IJIaHbI.

JIMuHOCTHBIE pe3yiibTaTbl OCBOCHUA IIPCAMCTA «XUMUS JOCTUI'alOTCA B CJIHUHCTBC
yqe6H0p”1 U BOCIHMTATECIbLHOU ACATCIBHOCTU B COOTBCTCTBMHU C T'YMAaHUCTUYCCKUMU,
COOMOKYJIBTYPHBIMHU, NYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU W HACAIaMHU pOCCHﬁCKOFO
IrpaXaaHCKOro O6HICCTB3, I[IPUHATBIMUA B O6HI€CTB€ HOpMaMH U IIpaBHUJIaMH IOBCIACHUA,
CHOCO6CTBYIOH_II/IMI/I mnmponeccamM CaMOIIO3HAHHA, CaMOpPa3dBUTHA W HPABCTBCHHOI'O
CTAHOBJICHHUA JITMYHOCTHU 06yqa}om1/1xc;1. JIMYHOCTHBIC PE3YIbTAThl OCBOCHUSA IIPCAMCTA
«XUMHUS» OTpaxxaroT Cq)OpMI/IpOBaHHOCTI) OIIbITa I103HABATEIILHOW U HpaKTquCKOﬁ



ACATCIIbHOCTHU 06yqa10m1/1xc>1 o pcajim3anv NPUHATLIX B O6H.[CCTBC HeHHOCTefI, B TOM
YHCJIC B HaCTH:

1) rpaxaaHCKOTO BOCTIMTAHUS:

OCO3HAHMS 00YYAIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M O0S3aHHOCTEH, YBaXKEHUS
K 3aKOHY U TPaBOIOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaX M TpaBUJaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH E€ATEILHOCTH MIPU CO3/aHUH YY€OHBIX IPOEKTOB,
pelieHnd  Y4eOHbIX W [O3HABATENbHBIX  3aJa4, BBINOJIHEHHMM  XMUMHUYECKHX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHMMATh H IIPUHHUMATb MOTHUBBI, HAMCPCHHUA, JIOTHKY M apryMCHTEL
APYTIUX IIpU aHAJIN3C Pa3JINYHbIX BUI0B yqe6H0171 JACATCIIBHOCTH,

2) IIaTPUOTHYCCKOI'O BOCIIMTAHMA:

LIECHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAY4YHOMY HACIECAUIO OTEYECTBEHHOM
XUMUH;

YBaXXEHHUS K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS
XMMHHM, OCO3HAaHHUSI TOrO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT JJIMTEIbHBIX
HAOJI0ICHNH, KPOTIOTIUBBIX SKCIIEPUMEHTATBHBIX TOMCKOB, TIOCTOSTHHOTO TPYy/Ia YYEHBIX
Y MIPAKTUKOB;

UHTEpeca U II03HABATEIbHBIX MOTHMBOB B IIOJYyYEHMM M IIOCIEIYIOLIEM AaHAJIA3E
MH(OpPMALIUU O MIEPEOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:
HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEICHUS,
CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMHU SBICHUSIMU,

Y IIPUHUMATh OCO3HAHHBIEC PELICHUs], OPUEHTUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH;

I'OTOBHOCTH OII€CHUBATH CBOE MMOBCACHUC W IIOCTYIIKH CBOHX TOBapHHIGﬁ C HOSI/IHI/II‘/JI
HPAaBCTBCHHBIX U MTPABOBBIX HOPM U OCO3HAHUC HOCJICI[CTBI/Iﬁ OTUX TTOCTYIIKOB,

4) popmupoBaHus KYJIbTYpHI 310POBbSI:

NOHMMAaHMsI LEHHOCTEHW 370poBOro M 0Oe30omacHoro olpas3a >XU3HHM, HEOOXOAUMOCTHU
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MUECKOMY U ICUXUYECKOMY
3I0POBBIO;

coOJIr0IeHUsT TpaBUl 0€30MacCHOr0 OOpalleHusl ¢ BEUIECTBAMHU B OBITY, MMOBCEIHEBHOM
KH3HH U B TPYIOBOU ACSITEIHLHOCTH;



IMOHUMAHUA HTCHHOCTH TMPaBUJI HWHIAUBHUAYAJIBHOI'O W KOJUICKTHBHOI'O 0e301macHoro
MMOBCACHUA B CUTyallUAX, YTPOKAOIINUX 3010POBbIO H ) KU3HU J'IIOI[@IZ;

OCO3HAHUS TOCJIEICTBUI U HENPUATHS BPEIHBIX NPUBBIUEK (YHOTpEOJIEHUs aiKoroJs,
HapKOTHUKOB, KypeHUs);

5) TpyAOBOT'O BOCITUTAHUSI:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B YYEOHO-HCCIEIOBATEIBCKOW EATeIbHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX NEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PELICHUHM MPAKTHUUYECKUX 3a7ad COLUAIBbHON
HAIPABJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY HM3y4YEHHUIO Ipodeccuil pa3inuyHOro poja, B TOM YHUCIE Ha
OCHOBE NPUMEHEHHUS IPEIMETHBIX 3HaHUH 110 XUMUHU;

YBaXCHHSI K TPYAY, JIIOISIM TPYJla U pe3yJbTaTaM TPYA0BOH IeITeNbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYabHOW TpaeKTOpUU OOpa3oBaHUS,
Oyayuieit mpodeccuun W peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTE K XHMHHU, HWHTEPECOB M MOTPEeOHOCTEH
o0I1IecTBa;

6) SKOJIOTHYECKOTO BOCTIUTAHMS:

HKOJIOTMUECKH  11eJIecOO0pa3HOro  OTHOLIEHUS K  OPHUpPOAE, Kak  HCTOYHHUKY
CYyILLIECTBOBAHUS KU3HU Ha 3eMIIE;

MMOHUMAaHHUS TJI00AIFHOTO XapaKTepa dKOJIOTHUYECKHUX MPOOJIeM, BIUSHUAS IKOHOMUICCKHUX
MPOLIECCOB HA COCTOSIHUE MTPUPOTHON M COLIMATIBHOM CPEIbI;

OCO3HaHUuA H606XOI[I/IMOCTI/I HCIIOJBb30BaHUA I[OCTI/I)I(CHI/Iﬁ XUMHUHU TJIA PCIICHUA BOIIPOCOB
PAMOHAIIBHOT'O IPHUPOJOIIOJIB30BAHUSA

AKTMBHOTO HEINPUSATHS JIEUCTBUM, NPUHOCSIIIMX BPEI OKPYKAKOUIEH IPUPOJHOMN cpene,
YMEHUS IIPOTHO3UPOBATH HEeOJIaronpusTHbIE JKOJIOTUYECKHUE HOCJICCTBUSA
IIPEANPUHUMAEMBIX TEUCTBUI U IIPENOTBPAILATh UX;

HaJIM4YUA pPasBUTOr0 SKOJOTHUYCCKOT'0 MBIIIJICHUA, AKOJIOTHUECKOMN KYJbTYpPBI, OIIbITA
ACATCIIbHOCTHU 9KOJIOTUUECKOM HAIpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCSI HWMHU B
HOSH&B&TCHBHOP'I, KOMMYHPIKaTI/IBHOﬁ u COHH&HLHOﬁ ITPAKTUKCE, CIIOCOOHOCTH H YMCHUA
AKTUBHO IIPOTHUBOCTOATH UACOJIOTHUU XGMO(i)O6I/II/I;

7) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKU U OOLIECTBEHHOW NMPAKTUKH;

NOHMMAaHUS CleUn(UKH XUMHH KaK HayKd, OCO3HaHHA €€ ponu B (HOpMHUPOBAHUU
palMOHAJILHOTO HAyYHOTO MBIIIJIEHUS, CO3JaHUM ILEJIOCTHOTO TIPEACTaBIEHUS 00



OKpyXaromeM MHUPC KaK O CAUHCTBC HNPUPOJAbI WM YCIIOBCKA, B IMO3HAHUW IPHUPOIHBIX
SaKOHOMepHOCTeﬁ H PCHICHUU HpO6J'IeM COXpaHCHUA ITPUPOAHOI'O PABHOBCCHA,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU JJIsi COBPEMEHHOM NMBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAMPABICHHOCTH M BaXXHOM pOJIM B CO3JaHUM HOBOW 0asbl
MaTepUaIbHON KYJIbTYphI, PEIICHUH TI00albHBIX NPOOJIEM YCTOMYMBOTO pPa3BUTHS
YeJI0BEYEeCTBA — ChIPbEBOM, SHEPTETUUYECKOM, MUIIEBON U SKOJOTUYECKON O€30MacHOCTH,
B DPa3BUTUU MEIMIIMHBI, OOCCIEUEHUU YCIOBUN YCIEUIHOTO TPYyJda M SKOJIOTUYECKHU
KOMQOPTHOM XKM3HU KaXJAOTO YjieHa 00IeCTBa;

eCTCCTBCHHO-HaquOfI rpaMOTHOCTH: TIOHHMMaHHA CYIOIHOCTH MCTOAOB ITIO3HAHUWS,
HCIIOJIB3YCMBIX B CCTCCTBCHHBLIX HayKax, CIIOCOOHOCTH HCITOJIB30BaTh IMOJIy4acMbIC
3HaHUA TJIs1 aHaJInu3a U OOBSICHCHHS SIBJICHUM OKPYKarmero Mupa U MnpoucCxoadalux B
HEM HSMCHGHHﬁ, YMCHUA OCJIATh 000CHOBAHHBIC 3aKJIIOUYEHHS Ha OCHOBE Hay4YHBIX
(baKTOB N UMCIOIIUXCA JAHHBIX C HEJIBIO MOJYUYCHHA JOCTOBCPHBIX BEIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJB30BaTh XHUMHYECKHE 3HAHHSA A1 pCUHICHUSA
HpO6HeM B PCAJIbHBIX ) KU3HCHHBIX CUTYAallHUAX,

HHTCPCCA K IMMO3HAHUIO U HCCJIeI0BATEIbCKOM JCATCIIbHOCTH,

TOTOBHOCTH U CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUN 10 XUMHUU B COOTBETCTBHM C >KU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax npodhecCuoHAIbHON
JeSATeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTaHpe,Z[MCTHI)IG PE3YIbTAaThl OCBOCHUA KYypcCa BHGypO'—IHOfI JCATCIIBHOCTU 110 XHUMHU
BKJIFOYAIOT:

SHAYUMBIE IsI (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIONIUXCS MEXKIUCIUIUIMHAPHBIE
(MeXIIpeIMEeTHbIE) OOIIEHayYHbIE TOHATUS, OTPAKAIONIME [EeIOCTHOCTh HAYYHOU
KapTUHBl MHUpa U CHEIU(PUKY METOIOB IO3HAHUS, HCIOJIb3yeMbIX B E€CTECTBEHHBIX
HayKax (MaTepus, BEIICCTBO, DHEPTHUs, SBIEHHUE, MPOIECC, CUCTeMa, Hay4HbIH (akT,
NPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HUCCIENOBaHWE, HaOIoJIeHue,
U3MEPEHHE, SKCIIEPUMEHT U JPYTHUe);

YHHUBEpCaJIbHbIE  y4eOHble  JeHCTBHS  (TO3HABaTelbHBIE,  KOMMYHHUKATHBHBIC,
peryisTUBHBIE), obecrneunBaromuye (OpMUPOBAHHE (PYHKIIMOHATBHON TPAaMOTHOCTH U
COLIMAJILHOM KOMIMETEHIINH 00y4arouxcs;

CIOCOOHOCTh  OOy4YarIIMXCsl ~ MCIOJIb30BaThb  OCBOCHHBIE  MEKJIUCIMILUIMHAPHEIE,
MHPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIC YyUeOHbIE ACHCTBUSA B MO3HABATEIbLHON U
COLMAJIBHOM MPAKTHKE.

MeTaHpeZ[MCTHBIe PE3YyJIbTaTbl OTPAXKAKOT OBJAACHUC YHUBCPCAJIbHBIMU y‘-Ie6HI>IMI/I
IMMO3HABATCIIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMHA )IGfICTBI/IfIMI/I.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HbIMI/I MMO03HABATEIbHBIMU JICUCTBUSIMU:



1) 6a30BBIC JJOTHYECKHUE JICHCTBUS:

CaMOCTOATENBHO (OPMYIHPOBATh U AaKTyaJIU3UPOBaTH IMPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBarTh;

OIIPCACIIATh LCJIN ACATCIBHOCTH, 3aldaBast IIApaMCTPbl W KPUTCPHUHU HUX HOCTHIKCHHUA,
COOTHOCHUTD PE3YJbTAThI ACATCIbHOCTHU C IIOCTABJICHHBIMU LICTIAIMHU,

HUCIIOJIb30BAaTh IIPpU OCBOCHHUH 3HAHUU HpI/IéMH JJOTMYCCKOI'0 MbBIIJICHUA — BBIACIIATDH
XapaKTCPHBIC IIPHU3HAKHU MOHATHI U YCTaHaBJINBATh HX B3aUMOCBA3b, HCIIOJIbB30BATH
COOTBCTCTBYIOIIUC ITOHATHUA 1JIA 00BACHECHUS OTOCIBbHBIX q)aKTOB nu SIBHCHI/Iﬁ;

BHIOUPATh OCHOBAaHUS U KPUTEPUM IS KIACCU(PUKAIMKU BEIIECTB W XHUMHUYECKUX
peaxkuuu;

YCTaHaBJIMBATb IPUYNHHO-CJIICACTBCHHBIC CBA3U MCKAY U3YUAaCMbIMU SBJICHUAMU,

CTPOUTH JIOTUYECKUE pacCCYX AeHUs (MHAYKTUBHBIC, NEIYKTHBHBIE, IO aHAJIOTHUN),
BBIABJIATH 3aKOHOMEPHOCTM M NPOTUBOPEYUS B  PACCMATPUBAEMBIX  SIBICHUSAX,
bopMyIHUpOBaTh BHIBOJIBI M 3aKIIIOUCHHUS;

MPUMEHATH B MPOIECCe MO3HAHMS, UCTIONB3yEeMbIe B XUMUU CUMBOJINYECKHE (3HAKOBBHIC)
MOJIENIA, MPeoOpa30BLIBATh MOJICIBHBIEC MPEACTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI)
DIIEMEHTa, XUMHUYecKast (popmyrna, ypaBHEHHE XUMUYECKON peakluu — MpPU PEIICHUU
y4eOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a7a4, MPUMEHATh Ha3BaHHBIC MOJCIIbHBIC
MPEJCTABICHUA [JIs1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB HW3YyYAEMbIX BEIIECTB U
XUMHUUYECKUX PEAKIUM.

2) 6a30BBIC UCCIICIOBATEIBCKHUE ICHCTBUSA:
BJIaJIETh OCHOBAMH METOJIOB HAyYHOI'0 TTO3HAHUS BEIIECTB M XMMUUYECKUX PEAKITUA;

dbopMynupoBaTh LEIM W 3aJayd HUCCJIENOBaHUS, HCIOJNb30BaTh IOCTABICHHbIE U
CaMOCTOATENbHO C(HOPMYIMPOBAHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJis1 ()OPMHUPOBAHUSI THIIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHH;

BJAJIETh HABBIKAMH CAMOCTOSATEIBHOTO IUIAHHUPOBAHHUS M TPOBEIACHHUS YYCHHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOMIOJaTh 3a XOJOM IpoIiecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyIUpoOBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3YJIbTAaTOB HCCIICOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O MPOJICTIaHHON padoTe;

HpI/IO6p€TaTB OIIBIT yququCKOﬁ HCCHCHOB&TGHBCKOﬁ u HpOCKTHOfI JACATCIIBHOCTH,
MMPOABJIATH CIIOCOOHOCTHh M TOTOBHOCTH K CaMOCTOSATCIIbHOMY IMOHMCKY MCTONOB PCHICHUA
MPAKTUYICCKUX 3aaa4, MPUMCHCHUIO PA3JIMIHBIX MCTOAOB ITO3HAHUS.

3) paborta ¢ unpopmarueii:

OPHUEHTHPOBATHCA B PA3IMYHBIX HCTOYHUKAX HMHPOpManMu (HAy4YHO-TIONYJISIpHAs
JUTepaTypa XMMHUYECKOTO COJAEpXkaHMs, CIpaBOYHbIE MocoOus, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PA3IMYHBIX BUJOB U (HOPM MpEACTABICHUS, KPUTHUECKH
OLICHMBATh €€ TOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTD;



dbopMyUpoOBaTh 3ampOChl U MPUMEHSITH Pa3UYHBIE METOABl MPU TIOUCKE U OTOOpE
uHopManuu, He0OXOIUMOM TSI BBITIONHEHUs YUY€OHBIX 3a/1a9 ONPEACIIEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HUCIIOJIB30BaAHUA I/IH(bOpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U
Pa3JINIHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSTEIbHO BBIOMPATh ONTUMANIBHYIO (OpMY NpecTaBiIeHus HHpopMauu (CXeMsl,
rpaduku, 1uarpaMmbl, TaOJUIBL, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHBI $3BIK B KayecTBE CpeAcTBa IpH paboTe ¢ XHUMHUYECKOH
uH(pOpMalLUel: TPUMEHATh MEXIpeaIMeTHbIe (pu3ndeckue U MaTeMaTHUECKHe) 3HAKU U
CUMBOJIBI, OPMYIIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

HUCIIOJB30BAaTh U Hp606paSOBBIBaTI> 3HAKOBO-CHUMBOJMYCCKUC CPCACTBA HATJLAJHOCTH.
OBJIa,Z[CHI/IC YHHUBCPCAJIbHBIMHU KOMMYHUKATUBHBIMU JICHCTBUSIMU:
3aJ1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KIIaeMOI71 TCMBI B XO0C Auajiora

/M AUCKYCCHUH, BBICKA3bIBaTh  HUJCHU, q)OpMy.III/IpOBaTB CBOM  IPCATIOKCHUA
OTHOCHUTCJIBHO BBIIIOJTHCHH A npe/:[noxceHHoﬁ 3aJa4u,

BBICTYNATh C MPE3CHTAIUEN pe3yJbTaTOB MO3HABATEIbHOU JEATEIbHOCTH, MOTYUYEHHBIX
CaMOCTOSITEIPHO WJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBIMOJHEHUH XWMHUYECKOTO
AKCIIEPUMEHTA, MMPAKTHYECKON pabOThl MO UCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanzaiyy yaeOHOTO poeKTa U (OpMYIUPOBATH BEIBOJIBI

0 pe3yJibTaTaM MPOBEAEHHBIX HCCIICIOBAHUI MyTEM COIJIACOBAHUS IO3MIMH B XOJI€
00CYXIeHUS 1 0OMEHA MHCHHSIMHU.

OBnajieHUe YHUBEPCAIbHBIMU PETYJISTUBHBIMU JACHUCTBUAMMU:

CaMOCTOSITEIHHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO NEATEIHHOCTD,
ompenensss e€ MmeTM MW 3aJa4yd, KOHTPOJIMPOBATH W 1O Mepe HEOOXOIUMOCTH
KOPPEKTHPOBATh TpeJjIaracMblii aJlrOPUTM JCHCTBUI TIPU BBITIOJIHGHUN YYCOHBIX U
HCCIIEIOBATEIbCKUX 3ajad, BbIOMpaTh Hambosee dPQPEeKTUBHBIN CIOCOO MX pEIIeHUs C
y4€TOM TMOJTyYEHHUsI HOBBIX 3HAHUM O BEIIECTBAX M XUMUUYECKUX PEaKIIUIX;

OCYIIIECTBIIATh CAaMOKOHTPOJIb CBOEM [EITEILHOCTH Ha OCHOBE CcaMoaHaldu3a Hu
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATbBI

(13

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca
OTpaXKaroT:

N30panHble BONpOChl OO0mIEeH XUMHUH

c(OpMHUPOBAHHOCTh MPEACTABICHUH O XMMHUYECKOW COCTaBISIOIIEH €CTEeCTBEHHO-
HAYYHON KapTHHBI MUPA, POJU XMMHUU B TIO3HAHUU SBJICHUH NPUPOIBI, B (OPMHUPOBAHUN
MBILIUIEHUS! U KYJbTYphl JTUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOMU
JUISL pEelIeHHs] MPAKTUYECKUX 3a7ad U DKOJOTWYECKH OOOCHOBAHHOI'O OTHOLIEHHUS K
CBOEMY 3[I0POBbIO U IIPUPOJIHOM CPEE;

BJIAJICHUE CUCTEMOW XMMMUYECKMX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHS (XUMUYECKUN DIIEMEHT, aTOM, OJJICKTpOHHash 00O0JI0YKa aToMa, MOJIEKYJa,



BaJICHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, XMUMHYECKas CBSI3b, CTPYKTypHas (opmyra
(pa3BépHyTas M COKpaI€HHas ), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YIIepOIHBIHI
ckenet, GQyHKIMOHANIbHAS TPYIa, paarKall, H30MEpHs, U30MEPhI, TOMOJIOTUYECKHUI Ps/I,
TOMOJIOTH, YIVIEBOJOPOJBI, KHCIOPOX M a30TCOAECP)KAIIME COCIWHEHMS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHUS MacCChI
BEILIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN S3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUSA,
JeXale B OCHOBE NMOHUMAHUSI NMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBJICHUU,
dakTonoruuyeckre CBEJICHUS O CBOMCTBaX, COCTaBe, IOJY4eHHUH U 0Oe30MacHOM
WCIIOJIb30BAaHUM BAXKHEUIIMX OpPraHUYECKUX BEHIECTB B OBITY U MPAKTHUYECKOM
NEATEIbHOCTU YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABIIATH XapaKTCPHBIC ITPHU3HAKHU HOHHTHﬁ, YCTaHaBJINBATh
HX B3aUMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOINUC IIOHATHA IIPU OIIMCAHMM COCTAaBa,
CTpPOCHHA U HpeBpaIJ_[eHI/Iﬁ OpraHn4CCKHuX COG,Z[I/IHCHPIﬁ;

c(OpMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMUYECKYIO CUMBOJMKY JUI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaII€HHON) (OpMYNl OpPraHUYECKUX
BEUIECTB M YpPAaBHEHUW XHWMHUYECKHUX pEAKLUUW, M3rOTaBIMBATh MOJEIH MOJIEKYJ
OpPraHMYEeCKHX BEIIECTB I WIUIIOCTPAlMM HUX XUMHUYECKOTO M IMPOCTPAHCTBEHHOI'O
CTPOCHHS;

cOpMHUPOBAHHOCTh ~ yYMEHHMI  yCTAHaBIMBATh  MPUHAJICKHOCTh  HM3YYEHHBIX
OpraHMYECKHX BELIECTB [0 UX COCTaBY U CTPOCHHUIO K ONpeNeIEHHOMY Kiaccy/Trpymnme
coelMHEHUM  (YIrJIeBOJOPOIbI,  KHUCIOPOJ M  a30TCOAEpP)KAIIME  COCIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUs), JaBaTh KM Ha3BaHMUS MO CHUCTEMaTH4YEeCKOU
Homenkinarype (IUPAC), a Taxke NpUBOAUTH TpPHUBUAJILHBIE Ha3BaHUS OTACIBbHBIX
OPraHUYECKUX BELIECTB.

c(hOpMUPOBAHHOCTh YMEHHS OMNPENESATh BUIBI XUMHUYECKOM CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTepu3oBaTh COCTaB, CTpPOEHUE, (uznueckue u
XMMHYECKHE CBOMCTBA TUIUYHBIX NPEACTABUTENIECH PA3IMUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB, WUTIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXAY HHMH YpaBHEHUSMHU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUNA C UCMOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS MO XUMUYECKUM YpaBHEHHSIM
(Maccel, 00BEMA, KOJNMYECTBA HMCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIUH II0
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 MCXOIHBIX BEUIECTB WM MPOIYKTOB
peakuun);

c(hOpMHUPOBAHHOCTh yMEHMH BJIaJE€Th CHUCTEMOW 3HAaHUH 00 OCHOBHBIX METOAAX
Hay4YHOTr'0 MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU IIPU U3YYEHUU BEUIECTB U XUMHYECKUX
SBIICHUH, C(HOPMHUPOBAHHOCTH YMEHHI COOIIOAATH MpaBHJa MOJB30BAHUS XUMUYECKON
nocy10il ¥ 1abopaTopHEIM 000PYIOBAaHUEM, A TAKXKE MTPAaBHUJIAa OOPALEHHSI C BELIECTBAMHU
B COOTBETCTBUU C MHCTPYKLMSIMHU 10 BHIMOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHMI KPUTHYECKU AaHAJIU3UPOBATh XMMHUYECKYIO HH(]OpMaImio,
MOJIy4aeMyI0 M3 Pa3HbIX HUCTOYHHKOB (CpeiacTBa MaccoBoi mH(popmaruu, MHTEpHET U
OPYTHX); I CHENBbIX W CIA0OBUISIIUX OOYYaIOIIUXCS: YMEHHE WCIOIb30BaTh



penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHuid JI. bpaiins s 3anmucu XUMHYECKHX
dbopmy.

BIIQJICHUE CHCTEMOM XWUMHYECKHX 3HAaHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaroIue
MOHATUS (XUMHUYECKHH SJIEMEHT, aTOM, H30TOI, S-, P-, O- 3JCKTpOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BEM, BaJICHTHOCTD,
AIEKTPOOTPHUIIATEILHOCTh, CTENICHb OKHCICHHUS, XUMHUYECKas CBs3b (KOBaJCHTHAs,
WOHHAs, METaJUIMYecKasi, BOJOPOIHAS), KPUCTALINYECKAsT PEMIETKA, TUIIBI XUMHUYECKUX
peaKiuii, pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOIUTHI, ANEKTPOJUTHUECKAsT TUCCOIUAINSA,
OKUCITUTENh, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOH peakluu, XUMHYECKOE
paBHOBECHE); TEOPUM H 3aKOHBI (TEOpHsl DICKTPOJIUTHYCCKONW  JTUCCOIMAIINU,
nepuoauueckuid 3akoH Jl. M. MeHneneeBa, 3aKOH COXpPaHEHUSI MAcCChl BEIIECTB, 3aKOH
COXpaHEHHUsI U TPEBPAILCHUS] SHEPTUM NMPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XHMHH, MHPOBO33PCHUYECCKHWE 3HAHMS, JICXKaIlue B OCHOBE
MMOHUMAHUSI TPUYMHHOCTH W CHCTEMHOCTH XHUMHUUYECKHX SIBJICHHUH, (aKTOJOTHUECKHUE
CBEJICHMSI O CBOMCTBAaX, COCTABE, MOJTYyUYEHUN U 0€30MaCHOM UCIOJIH30BAHUU BaXKHEHIITNX
HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN AESITEIHLHOCTH YEIOBEKa;

C(bOpMPIpOBaHHOCTB YMGHI/If/'I BBIABIIATH XapaKTCPHBIC ITPHU3HAKHU HOHSITHI;'I, YCTaHaBJINBATH
X  B3aHMMOCBA3b, HCIIOJIB30BAaTh COOTBCTCTBYIOIIIUC IIOHATHA IIpu OIIMCaHNN
HCOPraHUYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJUKY JIJISi COCTaBICHUS
dbopmMyn BEIIECTB U ypaBHEHUN XUMUUYECKUX PEAKIUN, CHCTEeMAaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUA OTJAEIbHBIX HEOPIrAaHMYECKUX BEIIECTB (yrapHbIi ras,
YIJIEKUCIBINA Ta3, aMMUaK, Talll€Hasi U3BEeCTh, HEraléHasi U3BeCThb, IUTHEBAs COJA, TUPUT

" JpyrHe);

chOpMUPOBAHHOCT, YMEHUM ONpENEsATh BaJCHTHOCTh W CTENEHb OKHUCIICHHS
XUMUYECKUX 3JIEMEHTOB B COCIUHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBajeHTHAsA, WOHHAs, METa/lInuecKasi, BOJOPOJHAsA) B COCAMHEHUSAX, THUI
KPUCTAJUTMYECKON PElIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJIEKYJIApHas, HOHHas,
MeTaJUTMYECKas ), XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHECHHUIA;

c(hOpMUPOBAHHOCT, YMEHHH  YCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUUYECKUX
BEUIECTB IO HX COCTaBy K OINpeneIEéHHOMY Kiaccy/Tpynne COeAMHEHUH (TMpocTbie
BEIIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAaHHUsS, KHUCJIOTHI, aM(OTEpHbIE
TUAPOKCHUJIBI, COJIN);

c(OPMHUPOBAHHOCT, YMEHHMH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE ATOMOB
XUMHYECKUX 21eMeHTOB |—4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. 1. MenzeneeBa, UCHIONB3ys MOHATHS «S-, P-, d-DJICKTPOHHBIE OPOUTAIIHY,
«QHEPreTHYECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M MX COEIMHEHMI IO mepuojnaMm u rpynnam l[lepuommyeckoi
CUCTEMBI XUMHUUYECKHX dJieMeHTOB [[. 1. Menneneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA  HEOPraHMYECKMX  BEIIECTB  Pa3jIM4HBIX  KJIACCOB,  IMOATBEPXKIATh
CyLIECTBOBAHUE TI'€HETUYECKOW CBS3M MEXKAY HEOPraHWYECKUMH BEIECTBAMU C
[IOMOILIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;



c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATh XUMUYECKUE PEAKIIUU TI0 Pa3TUIHBIM
npu3HaKaM (YHUCITY M COCTaBYy PEarnpyrolluX BEMIECTB, TEIIOBOoMY 3(dekTy peakmuwu,
U3MCHCHHUIO CTETICHEH OKHUCIICHHsI DJIEMEHTOB, OOpAaTUMOCTH PEAKIMH, YYaCTHUIO
KaTaiu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUU COCTAaBJISATh YPAaBHEHMsI PEAKIMI pPA3IMUYHBIX THUIIOB,
HIOJIHBIE U COKpALIEHHBIE YPABHEHUS peakil HOHHOTO 0OMEHa, yUUThIBasl YCIOBUS, U
KOTOPBIX 3TU PEaKLUU UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPXKIAIONINE KaYeCTBEHHBIN
COCTaB Pa3JIMYHbIX HEOPraHMYECKUX BELIECTB, PACIO3HABATh OIBITHBIM NYTEM HOHBI,
IPHUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii ToCpeICTBOM COCTaBJICHHS SJIEKTPOHHOIO OalaHca STUX PEaKIUid;

c(OPMUPOBAHHOCTh YMEHUH NPOBOJIUTH BBIYUCIEHUS C KCIOJIB30BAHUEM IOHSATHUS
«MaccoBast JI0J1s1 BELIECTBa B pacTBOpe», 0OBbEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKHX
peakiusax, Macchl BEUIECTBA WM 00BEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce MM 00bEMY OJHOIO M3 Y4YacTBYIOUIMX B PEAKIUM BEILECTB, TEIJIOBOrO A(deKra
peaKIM1 Ha OCHOBE 3aKOHOB COXPAHEHHUS! MAcChl BELLECTB, IPEBPAIICHUS U COXPAHEHUS
SHEPTUH;

c(hOpMHUPOBAHHOCTh 3HAHUN KauyeCTBEHHBIX PEaKIMU Ha Cylb]art-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATHOH aMMOHWUSL.

ChopMUpOBAaHHOCTb  TIOHSATUW  TOMOJIOTHSI, H30MEpHs, XHUMHUYECKas CBSI3b B
OpraHMYECKHX COEAMHEHHUSX — OJMHApHbIE W KpaTHbIE CBS3H, O KiIaccuukanuu
OpraHWYEeCKUX BEUIECTB, HOMEHKJIAType OPraHMYECKUX COEAMHEHUM (CUCTeMaTHYecKas)
U TPUBUAJIBHBIE HA3BaHUA BAKHEHUIIMX MPEACTABUTENICH KJIAaCCOB OPraHUYECKUX
BEILIECTB.

VYTrneBoaopoabl, XUMHYECKHE CBOWCTBA, TE€HETWYECKas CBA3b, C(HPOPMUPOBAHHOCTH
ymeHuil.CHOpMUPOBAHHOCTh ~ 3HAHMM  TO  a30TCOJEPXKAIIMM  OPraHUYEeCKUM
COCIMHEHUSM, CBOUCTBA, TCHETUYECKAs CBS3b.

ChopMupOBaHHOCTh YMEHHIl: BBIUMCIECHUS 110 YpPaBHEHUIO XUMHUYECKOH peakiuu
(Maccbl, 00BEMa, KOJNMYECTBA MCXOAHOIO BEIIECTBA WJIM MPOAYKTa pEaKUUU [0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOJTYKTOB
peakiun). CPOpMHPOBAHHOCTH yYMEHUH IO KHCIOPOJCOJAEPXKAIIUM OPraHUYeCKUM
COEJIMHEHUSIM: CBOMCTBA, TCHETUYECKASI CBSI3b.

ChopMupoBaHHOCTH YMEHUH 10 PELICHUIO PACUETHBIX 3a/1aY .



TemaTu4eckoe IIAHUPOBAHME

10 xkaacc. 34 gac.

Dopmbl
Ne Tema ypoka NPOBEJACHUA
ypoka YPOKOB
1. Atom. Snpo aroma, wu30TOmBL. OJIEKTpOHHAs oOoJsiouka. | becena
OHepreTuyeckue ypoBHH, IOLYPOBHU. ATOMHBIE OpOUTAIIH, S-
, p-, d- aeMeHTHI.
2. ATOMHBIE OpOHUTaIH p-, d- osmementsl. Omnpenenenue | Ypok
9JIEMEHTA 110 €r0 BHEIIHETO YPOBHSI. EN O}
3. Omnpenenenue 37€MEeHTa 110 CTPOSHHIO €0 BHEIIHETO YPOBHS. | YPOK
el )
4 CrpoeHue BelecTBa. XUMHUECKasi CBSI3b. becena.
5. Buapr xumMuueckoil cBS3H. becena.
6. Ompenenenue BUIOB XUMHUYECKOW cBs3u 1o (Qopmyne | becena.
BEIIECTB.
7. Tunsl KpucTaIMyeckux pemérok. 3aBUCUMOCTh cBolicTBa | becena.
BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKH.
8. Xumnyeckas peakuus. Knaccuduxanus xummuueckux peakuuil | becena
B HEOPraHMYECKOH.
9. OnexkTponuTuyeckas aucconuanus. CuibHble U ciadble | Yok -
JIEKTPOJIUTHI. IPAKTUKYM
10. Cpena BOIHBIX pPAacTBOPOB BEIIECTB: KHCIAs, HEHUTpalbHAs,
LEJIOYHAS.
11. I'maponn3 HEOPraHMYECKUX COCTMHEHHMN. Ypok -
IPAKTUKYM
12. ['maponn3 HeOpraHMYECKUX COETMHEHUN Pa3HbIX TUIIOB COJIEH
13. BaneHTHOCTS. ONEeKTPOOTPULIATEIBHOCTD. Crenens | Ypok
okucieHus. oHbI: KaTHOHBI U aHUOHBI. Oecena.
14. OmpeneneHne CTENEHW OKHCIEHUs JJIEMEHTa 10  €ro | Ypok -
MI0JIO’KEHUIO B IEPUOJNYECKON CHCTEME. IPAKTUKYM
15. OrnpesiesieHne CTENEHU OKHCICHHSI dJIeMeHTa 1o (dopmyne | Ypok -
BELIECTBA. IPAKTUKYM
16. CreneHb OKHCJICHHs dJIeMEHTa B (hOpMyJie BEIIECTBA.
17. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. VYpoxk
Oecena
18. Oxucnurenb, BoccTaHOBUTENb. lIponeccsl okucieHus u | Ypok
BOCCTAHOBJICHMsI. BaxkHelme okuciauTemnu. Okcena
19. [Ton6op k03P PUIIMEHTOB METOIOM 3JIEKTPOHHOTO OanaHca. VYpoxk -
IPAKTUKYM
20. [Ton6op ko3¢ dunreHTOB. Ypok -

IIPAKTUKYM




21. [Ton6op Ko3hHHUIHEHTOB B ypaBHEHHSIX. Ypox -
MPAKTHKYM
22. [Ton6op ko3 dhunmrentoB B ypaBuenusx OBP. Ypok -
PAKTHKYM
23. OBP. Ilox6op ko3 duIeHToR. Ypok
PAKTHKYM
24, Paznuynble  crmocoObl  pelieHus 3aJad  Ha  PacTBOPBL | YPOK
PacTBOpUMOCTh KPUCTAIIOTHAPATOB U HUX OCAKIACHHE U3 | MPAKTUKYM
HACBIIIEHHBIX PaCTBOPOB
25. 3ajayM C HCIOJIb30BAHMEM CBEJIEHUH O pPacTBOPUMOCTH | YPOK
KPUCTAJJIOTUAPATOB WIIM CBSI3aHHBIE C UX MOJIYYCHHEM MPAKTUKYM
26. [IpaBmwio cmemeHuss u anreOpandeckuid crnocod perreHus | Ypok
3aJla4y Ha CMEIINBAHHUE PACTBOPOB. MPAKTUKYM
27. MousipHas KOHIICHTpaIHsI. Pemenne 3az1au ¢ | Ypok
WCIIOJIb30BAHUEM MOJISIPHON KOHIICHTPAITUH. PAKTHKYM
28. Pemenne 3amav ¢ mpuMeHEHHEM Pa3HOOOPa3HBIX CIIOCOOOB | Ypok
BBIPKCHUS COJCPIKAHUSI PACTBOPEHHOTO BEIIECTBA B PACTBO- | MIPAKTUKYM
pax. [lepexon oT 01HOI KOHIIEHTPAIMH K JIPYTOH.
29. Pacuér komnuecTBa BemiecTBa, MAacChl MPOAYKTa pPEaKLUH, | YPOK
€CJIM UCXOJIHOE BEIIECTBO JAHO C MPUMECSIMHU. MPAKTHKYM
30. Pacuér mpomykTa peaknuu, BEIIECTB, COACPXKAIIMXCA B | YPOK
pacTBopax IMOCIE peaklUH, €CIU OJHO U3 PEearnpyrollux | MPaKTUKyM
BEIIIECTB JIaHO B U30BITKE
31 Pacuérnpie 3amaun. Pacu€Tsl mMacchl BemiecTBa Ui o0BbEMa | Ypok
ra30B 10 U3BECTHOMY KOJIMUECTBY BELIECTBA, MacCe. MPAKTHKYM
32. Pacuérnpie 3amaun. Pacu€rel Maccel BemiecTBa i o0bEMa | Ypok
ra3oB IO W3BECTHOMY KOJHMYECTBY BEIIECTRA, 00BEMY | IPAKTUKYM
OJTHOTO M3 YYaCTBYIOIIIUX B PEaKIIMU BEIIECTB.
33. Pacuérer Macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOIYKTOB | YPOK
pEaKInu, €CITU OJTHO U3 BEIIECTB MMEET MTPUMECH. MPAKTHKYM
34. Pacuérer Macchl (00bE€Ma, KOMMYECTBA BEIIECTBA) MPOIYKTOB | YPOK
YpaBHEHHI PEAKITUH, €CIIM OJTHO U3 BEUIECTB MMEET MIPUMECH. | TPAKTUKYM
TemaTnuyeckoe MJIAaHNPOBaHUE
11 kuace. 68 uac.
Dopmbl
Ne Tema ypoka NPOBeJACHUSA
ypokKa YPOKOB
1. Hemeramnsl. Ilonoxenne nemeraiuioB B llepmoamueckoi | becena

cucteMe xuMmMuueckux snemMeHToB [[. M. MenneneeBa u

0COOEHHOCTH CTPOEHHUS aTOMOB. AJUIOTPOIUSI HEMETAJUIOB




(Ha mpuMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

2. XuMHUYECKHE CBONCTBA BaKHEUIINX HEMETAJUIOB | YPOK
(ra;moreHoB, cepwl, a3oTa, ¢Gocdopa, yriaepoaa U KpeMHUs) | MPAKTHKYM
WX OKCHUJIOB M TUJIPOKCHUJIOB.

3. Oco0eHHOCTh OKHMCIUTENIbHO-BOCCTAHOBUTENBHBIX CBOMCTB | becena
raJloreHoB. BrITecHUTENBHAS CTOCOOHOCTh
raJIOT€HOB.

4. B3anmopeiicTBrE TajllOr€eHOB €O WIEJIOYaMHM MPHU PA3HBIX | YPOK
ycioBusix. be3zomacHoe moBeneHue mpu  padoTe € | MPAKTUKYM
BEILIECTBAMH.

5. Kucnoponcoaep:xaiue coeJMHEHHsI TAJIOT€HOB. becena.

6. 'enetndeckasi CBsI3b MEXIY COCIUMHEHUSIMH TajoreHoB. | becena.
KauectBennsle  peakuumu  Ha  ranorensl.  IIpaBuia
0€30MaCHOCTH IIPU PabOTE C peaKTHBAMHU.

7. OcoOEeHHOCTh B3aMMOACHCTBHSI HEMETAILIOB CO IIEI0YaMHu U | YPOK
KHCIIOTaMHU. MPAKTHKYM

8. Meramnel.  OOmHOCT, XHMMHUYECKHX cBOMCTB. OcoOnie | becena.
XMMHUYECKHE CBOIICTBA METAJIIIOB.

9. CBoiicTBa BaXKHEHIINX METAJUIOB (HATpUid, Kanui, kanbiui, | becena.
MarHuii, ajJlOMUHUI, IMHK)  KayeCTBEHHBIC PEAKIMH Ha
KaTHOHBI METAJJIOB).

10. | CroiicTBa BakHEHIIIMX METAIIOB ( XpOM, XKeye3o, Meab) U | becena.

UX COCIMHEHUH, KAYeCTBEHHBIC pEaKIUU Ha KaTHOHBI
METaJIJIOB).

11. | 'enetnueckas CBSI3b MEXKITY pa3Iu4YHBIMU | YPOK
HEOPraHWYeCKHUMH BEIIECTBAMHU. MPAKTHUKYM

12. | OcyuiecTBIeHNE TEHETHYECKON CBS3M MEXKIY PA3IMYHBIMH | YPOK
HEOPraHUYECKUMH BEIIECTBAMHU. MPAKTHKYM

13. | Boluncnenus mo XMMHUYECKUM ypaBHEHUSM, €CIIM OAHO U3 | YPOK
BEIIIECTB B N30BITKE. PAKTHKYM

14. Pemtenue 3amay Ha N30BITOK U HEAOCTATOK. Ypok

MPAKTHKYM

15. | Pacuetsl 1O XUMHYECKMM  ypaBHeHUsM. Pacuersl, | Ypok
CBA3aHHBIE C KOJIMYECTBEHHBIM COCTABOM PACTBOPOB. MPaKTUKYM

16. | Pemenme 3amad ¢ YCIOXKHSIOIMIMMH  3JI€MEHTaMHU | YPOK
HEOPraHU4eCKOW XUMUHU. MPAKTHKYM

17. | Pemenue 3a1a4u ¢ COCTaBJICHHEM OJTHOM MPOMOPIIUH. Ypok

MPAKTHKYM

18. | Pemienme 3amad ¢ WCHOJB30BaHWEM PA3HOCTH Macc U | YPOK
MPOJIYKTOB PEAKIIMH. MPAKTHKYM

19. | Pemenue 3ama4 ¢ cocTaBICHHEM JBYX M OoJiee Mporopiuid | Ypok
110 YPAaBHEHMSIM HECKOJIBKHX MOCJIEIOBATEIbHBIX PEAKIIU. MPAKTHKYM

20. | Pemrenue 3a7ad Ha CpaBHCHHE KOJMYCCTBCHHBIX IaHHBIX | YPOK
HECKOJIBKUX MPOIECCOB. MPAKTHKYM

21. | PacueTsl MmO ypaBHEHUSM OJHOBPEMEHHO MPOTEKAIIIUX | YPOK
MIPOLIECCOB. MTPAKTUKYM

22. Pemenue 3amay Ha cMemIMBaHue U pa30aBICHUE PACTBOPOB | YPOK
pa3HbIMH CIIOCOOAMU. NPAKTUKYM




23. | Pacuersl mo ypaBHEHHSIM HECKOJIBKHX ITOCIEIOBATEIbHBIX | YPOK
peakuui MIPAKTUKYM
24. | PacueTsl ¢ UCIIOIB30BaHUEM M30BITKAa OHOTO U3 MCXOAHBIX | YPOK
HJIEMEHTOB. IPAaKTUKYM
25. | Pabora c recramu. CTpoeHue atoma. Ypok
IPaKTUKYM
26. | Pabora c Tecramu. FI3MeHeHHE CBOMCTB 3JIEMEHTOB U UX Ypok
CoenmHEeHNH 110 TOJI0KEHUIO B IEPHOMUECKON CHCTEME. IPAaKTUKYM
27. | Pabora c recramu. OnpeneneHne CTeNeHn OKUCICHHS. VYpok
IPAaKTUKYM
28. | Pabora ¢  Tecramm. OnpeneneHue  OKHCIHTENSA, | YPOK
BOCCTAHOBHUTEJISI, TIPOIIECCOB. IPAaKTUKYM
29. | Pabora c Tecramu. bananc. Ypok
PaKTHKYM
30. | Pabora ¢ tectamu. PMO. Ilo kpaTkoMy mMOHHOMY BBIOpaTh | Ypok
MOJICKYJISIPHOE. PaKTHKYM
31. | Pabora ¢ Tecramu. OcymiecTBIEHHE TEHETHIECKOM CBS3H. Ypoxk
PaKTHKYM
32. | Pabora ¢ Tectamu. XuMHYECKOE PABHOBECHE Ypok
PaKTHKYM
33. | Pabora ¢ Tectamu. CKOPOCTh XUMHUYECKOH PEAKIINU. Ypoxk
PaKTHKYM
34. | O6o6menne 3Hanmii 1Mo Teme: M30paHHBIE Bompockl 1o | becena.
HEOPraHU4eCKONW XUMHHU.
35. | 'omonoru, ymenue 3anuceiBath (OPMYJIbI. Ypok
PaKTHKYM
36. | U3omepusi, ymMeHue 3anMChIBaTh (HOPMYJIBL. Ypok
PaKTUKYM
37. Buael n3omepos. Homenknarypa. Ypok Gecena
38. N3omepus ankanoB.HomenknaTypa. Ypok
PaKTHKYM
39. N3omepus ankeHoB.HoMmeHkaTypa. Ypok
PaKTUKYM
40. N3omepus anknHoB.HoMeHKI1aTypa. Ypok
PaKTUKYM
41. N3omepust nuenoB.Homenknarypa. Ypok
MIPAKTHKYM
42. [TpoctpancTBenHas nzomepusi. Homenkmnarypa. Ypoxk
MPAKTHKYM
43. YrneBoopoisl, 0600111eHIE CBOWCTB. becena
44, I'eneTndeckas CBA3b MEXKIY YIJIEBOJOPOAAMH. Ypox
PaKTHKYM
45. OcylecTBiIeHNe T€HEeTUYECKOW CBSI3U CpeAM NpEeNeNbHbIX | YPOK
YTJIEBOAOPOIOB. PaKTHKYM
46. ['eneTnyeckas CBS3b CPEN YIIIEBOJOPOIOB. Ypok
MIPAKTHKYM
47. OcylecTBiieHHE  T€HETHYECKOU CBSI3U MEXIY | YpOkK
IpeAeTbHBIMHU, HEMPEICIbHBIME _ YTIIEBOIOPOJAMH. PaKTUKYM




48. OcymiecTBiieHHE  TEHETHYECKOW  CBSI3U MeXay | Ypok
MpeneabHbIMUA, HEMpPEACNbHBIMH W apOMATHYECKHMH | MPAKTUKYM
YIII€BOJOPOAAMH.

49. OcyiecTBiieHHEe  T€HETUYECKOM  CBS3U Mexay | Ypok
NpeNeNbHBIMU,  HENpPEACTbHBIMH W apOMATHYECKUMH | MPAKTHKYM
YTJIEBOOPOAaMHU. Y METh 3alMChIBATH YPABHEHUSI.

50. OcyIiecTBICHHE TEHETUYECKOH CBS3M Ui TPEACTbHBIX, | YPOK
HENpeAeIbHBIX U ApOMAaTHYECKUX YIIIEBOAOPOIOB. MPAKTUKYM

51. O06001IeHe CBOMCTB KHUCIOPOACOJSPKAIINUX COCIUHECHHH. | YPOK
CrupTsl. IIPAKTUKYM

52. O06001IeHe CBOMCTB KHUCIOPOACOSPKAIIUX COCTUHECHUN. | YPOK
AJbJICTHIBL. MPAKTUKYM

53. O06001IeHe CBOMCTB KHUCIOPOACOISPKAIIUX COCTUHECHUN. | YPOK
Kucnorsl. IIPAKTUKYM

o4, I'eneTndeckass CBA3b MEXAYy KHUCIOPOACOIAEPKAIIMMHU | YPOK
COCIMHCHUSIMH. MPAKTUKYM

55. I'eneTnyeckass CBA3b MEXAY KHUCIOPOACOIAEPKAIIMMHU | YPOK
COCJIMHEHUSIMU: CITUPTBI, AJIbJACTHIBI. MPAKTUKYM

56. I'eneTndeckass CBA3b MEXAYy KHUCIOPOACOIAEPKAIIMMHU | YPOK
COCJIMHEHUSIMH: CITUPTHI, AJIbJICTUJIbI, KUCIOTHI. MPAKTUKYM

57. ['eHeTrueckass CBSI3b  MEXIY  KHCIOPOACOACPKAIIUMHU | YPOK
COCAMHEHUSIMH: CIIUPTHI, AIBJCTUABI, KHCIOTHL. YMETh | IPAKTUKYyM
OCYIIECTBIISITh MPEBPAIICHUSI.

58. OcyiecTBIATh ¢ TOMOIIbIO YPaBHEHUI N'€HETHUECKYIO CBA3b | YPOK
MEXJY KHUCIOPOJICOJEPKAIMMU COCTUHEHUSMHU: CIUPTHI, | IPAKTUKYM
QIIbJICTU/IBI, KHUCIIOTHI

59. A3zoTcozeprkaliye cCoeIMHEeHus, 000011IeHre CBONCTB. becena

60. A3zoTconepkamiie  coeAWHEHHs, 0000meHue cBolicTB. | becenma
OCHOBHBIN XapakTep aMHUHOB.

61. A3zoTconepkaiue coequHeHus, 00o0meHue cBOMCTB. | becena.
AMboTepHBII XapakTep aMHHOKHCIIOT.

62. Pacuérnpie 3amaun. Omnpenenenvne (Gopmyn OpraHUYECKHX | YPOK
BEIIECTB M0 OTHOCUTENILHOM IJIOTHOCTH T'a30B. MPAKTHUKYM

63. Onpenenenne  (GopMysn  OpPraHMYECKHX  BEIIECTB M0 | YPOK
OTHOCHTEIIFHOM TUIOTHOCTH T'a30B. MPAKTHKYM

64. Omnpenenenue (GOpMysl BEIIECTB HAa OCHOBE IPOIYKTOB | YPOK
CTOpaHMSI. MIPAKTUKYM

65. Pemenwne 3anau. Onpenenenue Gopmys BEIIECTB HA OCHOBE | YPOK
MIPOJYKTOB CTOpaHUsI. MIPAKTUKYM

66. Pemenue 3amau. Onpenenenue Gopmyn BEIIeCTB HA OCHOBE | YPOK
XUMHAYECKHX CBOWCTB. MPaKTUKYM

67. Pemenne 3a/1ay. Onpenenenue dopmyn | Ypok
KHACJIOPO/ICO/IEPKAINX BEIIECTB Ha OCHOBE XWMHYECKHX | MPAKTHKYM
CBOJNCTB.

68. | O0oOmenne 3HaHUN 110 CBOWCTBAM OpPraHUYECKHX | YPOK

BE€IICCTB.

NPAKTUKYM







