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MNOSACHUTEJIBHAS 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B oOpa3oBaTelbHBIX oOpraHm3anusx Poccuiickoit deneparuu, peaqu3yOIMHUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOXKEHUN «CTpareruu pa3BUTUA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIUXCs CPEACTBAMU Y4eOHOTO ImpeaMera
«Xumusa» anas 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABUJIM KOHLIENTYalbHbIE MOJO0XKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COAep)KaHMs, pPE3ylbTaToB OOyueHHs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBEpILIAIOIIMM 3TalloM peajin3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OJTU ILEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeJOBEKa, a TaKKe H3KOJOIMYeCKM OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/I0pOBBbIO U
npupoaHoll cpene. Peannsyercst xumuyeckoe oopazoBaHue 00yJarOLIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4eOHOro IpeaMera «XUMUsS», COJEp)KaHue U MOCTPOEHUE
KOTOPOTO ONpEZENeHbl B MpOrpaMMe IO XHMHUH C Y4YETOM CHEHU(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK UTPAeT 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy’KaroleM MHpe Kak O €IWHCTBE MPHUPOJBI M YEJIOBEKA, KOTOpoe (hOpMUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSI B3aUMOCBS3HU
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOHM KYJBTYPBI, HEOOXOJWMBIM YCIOBHEM YCIIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHue ITT0OANbHBIX MPOOJIeM yCTOMUYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYEcKOl, MHUIIEBOM, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHBI 3JTOPOBBSI.

B coorBercTBUM C OOmMMM IeNIIMA M NPUHIUIAMH CpeJHEro oouiero oodpazoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHUS B KH3Hb COIUYMa,
NIPOIOIDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XHMHUEH.

CocraBnstomuMu  npeamera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas 1 HeOpraHMYECKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUH (C BKIIOUYECHUEM
3HaHUHU U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue JTaHHONW CUCTEMBI 3HAHHUMA
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TCOPUH XHUMUH.

Crtpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHudeckas
XUMUS» chopMHEpOBaHA B MPOTpaMMeE 0 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJX0/Ja K M3yYeHHUIO
y4eOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHM Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOEHUS OpPraHUYECKUX COCAMHEHMH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKUX U SJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOJOB IO
CJIOKHBIX OMOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckoil XWMHH IOJydYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs MEepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHusi B NpeaMere «XUMHUS» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3YYCHHBIII Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHHsS TEOPETHUECKUN MaTepuan u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYEeCKass XUMUs» OO0yUYaIOIIMMCS MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYCCKUX IO3UIINH,
IyOKe TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUNA W TIPUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMHUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
y4aeOHOro mpeaMeTa « XUuMUs» JaHHOTO YPOBHS U3yYEHHUs OPUEHTUPOBAHO HA ()OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJIECHUHN MyTEM HKCIIEPUMEHTA
U pElIeHUS MPOTHBOPEUYUN MEXKTYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHAIIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PA3BUTHS W COIHAIM3AIMU OOYyYaOUTUXCS
MNPUHATBIE MPOrPaMMON MO XMMHH TOJIXOJbl K ONPENENCHUI0 COJEPKAHMS M TOCTPOCHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYCOHBIX JEHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JACATEIBHOCTU: PEIICHUS MPOOJieM, MMOMCKa, aHAIN3a 1
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B npakTtuke npenojaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
HA YpPOBHE cpemHero oOmiero o0Opa3oBaHUs, TMPHU  ONPEICICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHUs MpeaMeTa HampaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJAMLMOHHO TMpu3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUCHUS ITPEIMETA SIBIISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo aHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJISIMU WM3Y4YEHUs NpeaMera «XHUMHUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIC MOHSITHS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TEOPHH XHWMHUHW, OCBOCHHUE $3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAaKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHSI U CTAHOBIICHUS,

e (GopMHpPOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHMEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM TIpaBUil  0OE€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3aa4 U3y4eHUs] IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B CHCTeME cpeaHero obmiero obOpazoBaHusi. CerogHs B NPENOJaBaHUU XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0ydyeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS WX B PEATbHOW >KU3HU ISl pEUICHUs
MpPaKTUYECKHX 3a]1a4.

B cBf3M Cc 3TMM 1OpU HM3y4YEHHHM MpeaMera «XUMHUsSD JTOMUHUPYIOIIEEe 3HAYEHHUE
MpuoOpeTaIOT TaKKE IENIU U 3a/1a4H, KaK:

aganTanus O0ydalIMXCi K  YCJIOBHSIM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMUpOBaHHE UHTEIVIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa3oBaHHIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y O0OyYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs MpodIieMm,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOIUMBIX Ui TPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpasi 3aHMMAaeT BaAKHOE MECTO B MO3HAHUM XMUMHUH, a TAKXKe IS OIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30TaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX TPOIECCOB
Ha OpraHU3M YEJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJIAPHONM HH(DOpPMAIINA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE y O0YUYaAIOUINXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydJaromuxcs YOeXIEHHOCTH B TYMaHHUCTHYECKON HAIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHWH TJo0anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECYpPCOB M COXpPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKE MPUOOPETEHUSI OIbITa UCIIOJIb30BAHUS MOJIYYSHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMHUYECKIUMH SIBICHUSMHU.

B yueOnom muaHe cpexHero oOmero oOpa3oBaHus YYEOHBIH mpenMeTr «XHUMHU»,
U3y4aeMblii Ha 6a30BOM YpOBHE, SBISIETCS 0053aTEIbHBIM YUYEOHBIM IIPEMETOM.

OO61iee yucio YacoB, OTBEAEHHBIX JUIS U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckre OCHOBbI OPraHUYeCKOM XUMHMHU

IIpenMeTr opraHMuYecKoOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IOJIyYECHUU
HOBBIX BEILECTB U MaTepuaoB. Teopus cTpoeHus: OpraHudueckux coeauHennii A. M. bytneposa,
e€ ocHOBHBIE TONOXKEHUA. CTpyKTypHBIE (GOPMYJIBI OPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUIX — OJIMHAPHBIE U KPATHBIC CBSI3U.

[lpencraBaenne o  kiaccuukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpPraHMYECKHUX COEIMHEHHHM (CHUCTeMaTHuecKas) M TpHUBHAJIbHBIC HAa3BaHUS Ba)KHEHIINX
IIPEACTABUTENEH KIACCOB OPIraHUYECKUX BEIIECTB.

OKCrepUMEHTaJIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHWYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHWE W OMNMCAHUWE JIEMOHCTPAIIMOHHBIX OMNBITOB IO
NPEBPAILCHUIO OPraHUYECKHX BEILECTB MPH HarpeBaHUH (TU1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHMYECKHE CBOMCTBAa (peakluu 3aMelleHHs WU
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. DTUWIEH U MPONWIEH — MPOCTeHIINe
NPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHMUS, TUIPaTalluK, OKUCIIEHHUS U MOJIMMEPHU3aLlNN ), TOIy4YEHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueHn-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJOTHYECKHI psia. ALETUIEH —
IPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOIMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYSHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJY4YEHHE W TIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuy 2aio02eHUpo8anus U HUMpPOBAHUs), NOLyUeHUue U



npumenenue. TOKCHYHOCTh apeHOB. ['eHeTHUecKas CBS3b MEXIY  YIJICBOJOPOJAMH,
MPUHAJICKAITIME K Pa3TUIHBIM KJIaccaM.

[TpupoaHbIE UCTOYHUKU YTIIEBOAOPOIOB. [IpuponHbIi ra3 u momyTHbIe HE(PTSHBIE Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepaboTku HedTH: TEPEroHKa, KPEKUHT
(TepMHUYECKHIA, KaTATUTHYECKHH ), mupoiu3. [IpoaykTsl mepepaboTku HedTH, UX TPUMEHEHHE B
MPOMBINIJICHHOCTH U B ObITY. KaMEHHBIN YroJib ¥ MPOIyKTHI €r0 EPepaboTKH.

DKCTepUMEHTAIBHBIE METOJIbI M3YUYCHHS BEIICCTB W MX MPEBPAIICHUN: 03HAKOMIICHUE C
o0pa3iaMu TIacTMacc, KaydyKoB U Pe3HHBI, KoJuteKinn «HedTh» 1 «YTroab», MoAeTupoBaHue
MOJICKYJl YTJICBOJOPOJIOB W TaJOrCHONPOU3BOJHBIX, IPOBEICHHE IPAKTHYECKOW PAOOTHI:
MOJTyYeHUE ITHIICHA U U3YUCHHE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbluuciienuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEILECTBA MJIM IMPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UM IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamue oprannyeckne coeinHeHUs!

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoiHbie cBsI3u MEXAy MOJIEKyJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIA
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKOIb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJIEHCTBHE CO MIETOYHBIMU METaJlJIaMU, KaUeCTBEHHAsI peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHHe TriulepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genomna.

Anpaeruasl U kemowuwl. DopManbAeruj, aueTaIbIETH]: CTpPOeHUe, (QU3nUecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAaHOBJICHHS, KadeCTBEHHBIE PEaKIUu),
IIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHasl KUCIIOTHI:
CTpoeHHe, pU3nYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMeE )i KJlacca KUCIIOT, PeaKIus
sTepuduKanmu), mNoiayuyeHue u npuMmeHeHue. CreapuHOBas U OJICMHOBAas KHUCJIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnosxHble 2Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. bruonorudeckas poiib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHUKAIMS YTIAEBOAOB (MOHO-, IU- U Mofucaxapuisl). ['moko3a —
IOPOCTEUIINKA MOHOCAaXapHua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3HMUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJACHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunrte3. Ppykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHne kpaxmasia U LEUTI0I03BL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCepUMEHTAIbHbIE METObl H3Y4YEHHs BEIIECTB U MX MPEBpalleHH: MpOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHHE



aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajga C HOJOM), MPOBEICHUE TPAKTHUECKON pabdOThI: CBOWCTBA pacTBOpa YKCYCHOMH
KHCIIOTBHI.

Pacuérnble 3a1aun.

Bbluuciienuss 1o ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3zoTcoaeprkaliye opraHn4eckue CoeAMHEHUs.

AMUHOKHCIOTBI Kak aM@OTepHble OpraHudyeckue coeluHeHus. Pusndeckue U
XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IIMLKHA). buonorumdeckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak npupoJHble BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPOJIU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB U UX IPEBPALICHUI: HaOOJEeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpelHsAs MoJeKylsipHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — IMOJIMMEepU3alus U MOJUKOHICHCALUS.

OKCHepUMEHTAJIbHBIE METOJIbI M3YUYEHMsI BELIECTB M UX MpEBpalllEeHU: 03HAKOMIICHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeameTHbIe CBA3H.

Peanuzanus MeXINpeIMETHBIX CBS3€i NMpU M3ydeHUHM opraHuueckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUWE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX MOHSATHM, Tak W
MOHSITUMH, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOue ecTecTBEHHO-HAyUYHbIE TOHATHS: SBJIEHHE, HAay4yHbIH (akT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalIMW3, CHUHTe3, KIacCUpHUKAIMs, MepUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHe,
HKCIEPUMEHT, MOJICTTUPOBAHHE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, (pU3MUecKue BETUYMHBI U €AMHUILIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (ONKU, YTIeBOIbI, KUPbI, PepMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMBbIe, TOIUINBO, PECYPCHI.

TexHOoNOorHs: MHUILEBbIE MPOIYKTHI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIIE CPE/ICTBA,
JIEKApCTBEHHBIC H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA
TeopeTnyeckue 0CHOBbI XUMHU
XuMuyeckuil 3neMeHT. AToM. Sapo aroma, U30TOMNBI. OJEKTpoHHass 000J0YKa.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OcOOCHHOCTH



pacrpeziesieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB INEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuogudyeckas cucreMa XUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa. CBs3p nepUOAUYECKOro 3akoHa U Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIESCTB
10 TpyIIaM U rnepuojam. 3HaueHHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJEHTHAs
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA U JTOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DneKTpooTpULATENIbHOCTh. CTeNeHb OKUCIEHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VIcTHHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10J1s
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkiaTypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPraHWYECKUX BEIIECTB, MNPUHAAISKALUX K Pa3IUYHbIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pPEaKIUi B HEOPraHUYeCKOW u
OpraHMYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPTUHU MPU XUMHUYECKUX PEAKITUSIX.

CKOpOoCTh peaknuu, €€ 3aBUCUMOCTh OT pa3nuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHOBecHe. (DakTOpbl, BIUSAIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble M cialOble 37eKTpoiauThl. Cpena BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHAasl.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3yYEHHs] BEUIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIUS
tabmuiy «lleprognueckas cucrema xumudeckux snaemeHToB [[. U. MenneneeBa», uszyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOMI0JeHHe M ONHUCAaHWE JEMOHCTPALlMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalll3aTropa,
OIPEZICIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOULIbIO YHHBEPCAIBHOTO MHIMKATOPA, pPEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPaKTHUECKOH paboThl «BiusHue pasnuuHbiX (aKTOpPOB Ha
CKOPOCTh XUMHUYECKOM peaKIum.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUSM XUMHUECKUX PEAKIINI, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. Ilomoxxkenue HemetramioB B Ilepuonunueckoid cUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yTIepoaa U KPEeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPIKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHUI).

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX COCIMHEHUN.



Meramnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB [l.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. OOmrue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXMMHUYECKUHU DS HampsHKeHUH
METaJII0B.

XWMHYECKHE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATPHWM, KalWl, KaJbI[Md, MarHwi,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCTUHEHUM.

O6mme cnocoObI moyueHust MeTaJUIoB. [IpuMeHenne MeTaioB B ObITY M TEXHUKE.

OKCMEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEIIECTB U UX TMPEBpAIICHUNA: H3YyYCHHE
KOJUTIGKIIMU «MeTayuibl M CIUIaBbl», OOpa3IlOB HEMETA/UIOB, PEIICHHE JKCIIEPUMEHTaIbHBIX
3ama4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIMOHHBIX U  JIA0OPAaTOPHBIX  OIBITOB
(B3auMOJIeiCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIOYed, KauyeCTBEHHBIE
peakIMy Ha KaTHOHBI METAJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce Wi O0BEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponp xuMuu B 06ecnie4eHNH SKOJIOTUYECKOM, SHEPTETHUYECKON U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJax IO3HAHUS BEIIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpencraBnenuss 00 OOMUX HAYYHBIX MPUHIMUIAX [POMBIIJICHHOTO MOIy4YeHUs
Ba)KHEHUIITNX BEIIIECCTB.

UenoBek B MHpE BEHIECTB W MAaTEPUAIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTepUaIbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJIECKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIC yI0OpEHUSI.

XuMHST U 3]I0POBbE YEJIOBEKA: MpaBWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPEMNaparoB,
npaBuia 6€30MacHOr0 MCIOIB30BaHUS IPENapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM XKU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzamust MeXIpeIMETHBIX CBS3EH MPHU U3YUYCHHH OOIEH U HeOpraHHYECKON XUMUU B
11 xnacce ocyuiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK M TOHSTHH, SBISIONIUXCS CUCTEMHBIMH JIJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIe TOHITHS: HAy4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJm3, CUHTE3,  Kiaccu(ukanus, MNEepPUOJUYHOCTh,  HAOIIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHHE.

®dusnka: Marepus, SHEpPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUN YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, (PU3HUECKUE BETUIHHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, 5KOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

Texuonorus: XUMHAYECKast MIPOMBIIIICHHOCTb, MeTaJLTypTHsl, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuasos, CEITBbCKOX03IMCTBEHHOE MIPOU3BOJICTBO, THIIeBast
MPOMBINIICHHOCTh, (apMarieBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, 3JEKTPOHHAS] MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyYaIOIMIMMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MTOXO0/.

B cooTBeTcTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJOM B CTPYKType€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XHUMHUS» Ha YpOBHE CpEIHEro o0mero oOpa3oBaHHA
BBIJIETICHBI CJICYIOIIIE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATENILHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPagULUii 0a30BOM HAYKU XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAaThCSI B CBOCH AEATENbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IIEJIOCTHOH CHCTEME XHMHYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJIbTAaThl OCBOCHHUS TpeAMeTa «XUMHS» JOCTHTAIOTCS B EIHHCTBE
yu4eOHON H BOCIHTATENFHOW JEATENIBHOCTH B COOTBETCTBHM C TYMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBUIAMU MOBEJICHMS,
CIIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAaHOBJICHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOYydalolmMXCsl M0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

0CO3HaHMsI 00YYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHHUs K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATENBHOCTHU MPH CO3JIaHUH YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHIMOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTUBBI, HAMEPEHHS, JIOTHKY H apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOU NEesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMHU;

YBaKEHHUS K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPYZAa YUEHBIX U PAKTUKOB,;



UHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TIOCIEAYIOIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUsI, STUUECKOIO IIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallUH, CBSI3aHHbIE C XHWMHYECKUMHU SIBICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTHU OLIEHUBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBAapUILEH C MO3ULMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME IOCIEICTBUNA ITUX ITOCTYIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MpaBU O€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYAOBOH J1€ATENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHS BPEAHBIX NPUBbIUEK (YHOTpeOIEeHUs allKorouid,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE€ B PEIICHUU MPAKTUYECKUX 3a/Jad COLHUAJIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HHJAMBHUIYabHOM TpaeKTOpuM oOpa3oBaHMs,
Oyaymiel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIBb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCSIIMX BpE OKPYXarollel NPUpPOIHOM cpele,
YMEHHSI TPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIBTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPaKTHKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;



NOHUMaHMs CHeuM(UKN XUMHMHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LUBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNHIEeBOM M HSKOJIOTMYECKOM Oe30macHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHOM TIPAaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4yaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIS PELIEHUs TPobieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIYYCHMIO HOBBIX 3HAaHUM II0 XUMUU B COOTBETCTBUM C KMU3HEHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMYHBIX chepax mpodeccHOHaATHHON
JIeATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHBIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMA, H&y‘IHI:IfI q)aKT, OpUHOMUII, TUIIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOICHHE, U3MEPECHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpcaJbHble  y4ueOHble  JeHCTBUS (mo3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecreunBaromye (GopMupoBaHUE (PYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4eOHBIC JACWCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MertanpeaMeTHbIE PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HGﬁCTBI/IfIMH.

OBgi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (DOPMYJIHPOBATh W  aAKTyaJIM3MPOBaTh MPOOJIEMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIpEICNATh LENH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU UX JOCTHKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH ¥ yCTAaHaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(PUKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUNHHO-CJIE/ICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCyXIeHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TpU pPELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHATh Ha3BaHHbIC MOJIEJbHBIEC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIO/IaTh 32 XOJIOM IPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATE OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BHUAOB W (OpM MpencTaBieHHs, KPUTHUECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUYNBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NpPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KadeCcTBE CpEACTBA TPU padoOTe € XHUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBHSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYJIUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM MyTEM COTJIACOBAHMS IMO3ULIUI B X0 00CYkKIeHUS U OOMEHAa MHEHHSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUIX;

OCYUIECTBIISIT CAMOKOHTPOJIb CBOEH JIEATENIHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

NPEJMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckast XUMHs» OTPaxaroT:

c(OPMUPOBAHHOCTh TMPEICTABICHUN O XUMHYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAYyYHOH KapTHHBI MHUpA, POJIM XHMHUH B TIO3HAHUM SIBJICHHUU TNPHPOIBI, B (HOPMHUPOBAHHUU
MBIIUICHUSI U KYJIBTYpPBhl JIMYHOCTH, €€ (PYHKIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NPaKTHYECKHX 3aad M JKOJOIMYeCKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
MOHATHUS (XUMUYECKUN AIIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
ANIEKTPOOTPHULIATEILHOCTh, XUMMYECKasl CBsA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U
COKpalll€HHas), MOJb, MOJSpHAas Macca, MOJISIpDHBIH O00BEM, YIJIEpOIHBIA  CKeJer,
(GyHKIMOHATBHAS TPYNINa, paguKai, H30MepHUs, U30MEphl, TOMOJOTHUYECKHH P, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUSI, MOHOMED, TOJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHNS); TEOPUU U 3aKOHBI (TEOPHs CTPOSHHS OPraHMYeCKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIINEe B OCHOBE MMOHMMAHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYeHUH U 0€30MacCHOM HCIOIb30BAHNHU BaKHEHIIIMX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIC MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIINE MOHSITHS MTPH ONMCAHUH COCTaBa, CTPOCHUS H
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOM, COKPAIIEHHOH) (OPMYIT OPraHUIECKUX BEIISCTB
U ypaBHEHHH XMMHYECKHX PEaKIHNH, U3rOTaBIMBATh MOJIEIN MOJIEKYJl OPTaHWYECKHX BEIIECTB
JUIS WITIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIACCY/TPyTIe COCTUHEHUN
(YyrIeBoJOpoAbl, KHCIOPOJI W a30TCOACpXKAINE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoit Homenkiatype (IUPAC), a Taxxke
NPUBOANUTH TPUBHAJbHBIE HA3BAHHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHIICH, MPOIMMUJICH,



aleTUJIeH, STWICHIVIUKOJb, TIULEpUH, ¢eHol, (opManmbAerui, aleTaableru]i, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
KpaxmaJl, LIeJUIH0JI03a, TJIULUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJIBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
coeIMHEHUsX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXKCHHUS TEOPUU CTPOCHUS OPTraHUYECKHX
BemectB A. M. ByTtiepoBa st 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTb COCTaB, CTPOCHHE, (UINYECKUE U
XMMHYECKHE CBOMCTBA TUIIMYHBIX MTPEACTABUTENEN PA3IMUYHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeraH, 3TaH, JTWICH, NPONWICH, aleTwieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH301,
METaHOJ, 3TaHOJ, STHJICHTJIUKOIb, TJIMIEPHUH, (EHOJ, aleTalbJeru, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), HWUTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIHMX XUMHUYECKUX DPEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEepH30BaThb MCTOYHUKH YIIEBOJAOPOIHOIO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yroiib), CHOCOOBI HUX MEpPepadOTKH U MPAKTUUYECKOE MPUMEHEHHUE
IPOJIYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHECHUSIM
(Macchl, 00bEMa, KOJNIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU IO H3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, HCIOJIB3YeMbIX B XHMHUM TPU HM3YYCHHH BEHIECTB MU XUMHUYECKUX SBICHUU
(HaOnrofieHne, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJIH30BAHKUS XUMUYECKON MOCYI0N U
n1abopaTopHBIM 000pYyA0BaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BeIECTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUNU SKCIEPUMEHT
(mpeBpalleHrs: OPraHMYECKUX BEIECTB MPH HArPEBaHUH, MOJYYEHUE STUJICHA U U3YyUYECHUE €T0
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OelIKoB Mpu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npu oOpallleHUuu ¢ BEIEeCTBaMHU U JJAOOpPaTOpPHBIM 00OPYIOBaHUEM, IPEJICTABISTh PE3YIbTaThl
XUMHYECKOTO JKCIepUMEHTa B (OpME 3aluCH YPaBHEHHUM COOTBETCTBYIOIIUX pPEaKIUd U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO WH(OpPMAIIUIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBoil uHpopmanu, UHTEpHET U ApYyTux);

c(OpMUPOBAHHOCTh YMEHHUH COOJIO/IaTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUs B OBITY M TPYAOBOH [EATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBBS U
OKPYXKaroIllel IPUPOJHOM Cpelpl, OCO3HABATH OIACHOCTH BO3JEHCTBHUS HA YKUBBIE OPraHU3MBI
OnpeAeN€HHbIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica mnokazarens [IJIK, moscHats Ha
mpuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHUCTBHS HAa OPTaHU3M
YEJI0BEKa;

JUIsE 00YYarONIMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHUE MPUMEHSITH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHUIA;



JUISL CIENBbIX W CIA0OBUIANIMX OOyYaroUIuXCs: YMEHHE HCIIOIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oOo3HadyeHuit JI. bpaiins i 3anucu XuMu4eckux GopMyIL.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOeHMsI Kypca «OOmas U HeopraHuyecKas XUMHs»
OTPaXKaloT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUSI U KyJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'paMOTHOCTH, HEOOXOOUMOH JUis
pelIeHHsT TPAKTUYECKUX 3a]a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOWICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aATOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTb, JJIEKTPOOTPHLATEIFHOCTh, CTEIEHb
OKHCIICHHsI, XHMHYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAJUIMYEeCKas, BOJOPOIHAs),
KpUCTa/NIM4YecKass  pewmérka, TUIBl XUMHUYECKUX  peaklHi, pacTBOp, 3JIEKTPOJMTHI,
HEBJICKTPOJIUTBI, JIEKTPOJIUTHYECKAs AMCCOLMAIMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOW  peakIuH, XHWMHYEeCKOe pAaBHOBECHE); TEOPMH W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPaHEHMsI MAcChl BEILIECTB, 3aKOH COXPAaHEHMs M NPEBPAIICHUS SHEPIUU MPU XUMHUYECKUX
peaKkuMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMI,
JeKallie B OCHOBE TMOHMMAaHHS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX SBIICHHIA,
(aKTOJIOTHUECKUE CBEJCHHS O CBOWCTBAX, COCTaBe, IMOJYYEHUH W 0€301MacHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTaHWYECKUX BEIECTB B OBITY U MPAKTHUECKON JESTEeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIINE TOHSATHS MPU ONMHMCAHUU HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
dopMyn BeleCTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHHs OTACIbHBIX HEOPTraHUYECKHUX BEIIECTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMHUaK, raméHas HW3BeCTh, HETalEHas W3BECTh, NMUTHEBAs COJA, MUPUT U
ApyTHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEAeNATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOrO COCTaBa, BU XUMHUYECKON CBS3U (KOBAJICHTHAs, HIOHHAS,
METaJUIN9YecKasi, BOJOPOIHAs) B COCAMHEHUSX, THI KPUCTAIUTMUECKOW PEMIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHAs, MOJICKYJISIpHas, MOHHAs, METaJIMYecKas), XapakTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIACCY/TPYIIe COSAMHEHUH (TIPOCTHIE BEMIECTBA — METAJLIBI U
HEMETaJLIBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE THUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICI mepuoandeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBAaTH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBICHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHUPOBAHHOCTh ~YMEHHH  XapaKTEepPH30BaTh JJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuosoB [lepronuyeckoil cuctemMbl Xumuueckux snemeHToB 1. 1.
MeHeneeBa, HCHONB3Ys TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHTANNY, «IHEPTETHYCCKUE



YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHUYECKHUX O3JIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnam [lepuoauyeckoil CUCTEMbI XUMUYECKHUX AeMeHToB []. 1.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHBIX KIJIACCOB, MOJITBEPkKIaTh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIY HEOPraHMYeCKMMM BEIECTBAMM C IIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIUIOBOMY 3(ddexTy peakiuu,
U3MEHEHHIO CTETICHEH OKMCIICHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHHS PEAKIUN Pa3IMYHBIX THIIOB, ITOJIHBIE
U COKpalEHHBbIE YPAaBHEHUS PEaKlUi MOHHOIO OOMEHA, yUWTHIBasl YCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH pPEAKLUH, MOATBEP)KAAIOIINE KAayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHX BEIIECTB, pPACIO3HABATh ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEAKIU;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapaKTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle [atense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTb XMMHMUYECKHE IPOLIECCHI, JEKalUe B
OCHOBE NPOMBIIIUIEHHOTO MOJIYYSHHUS CEPHOM KHCIOTHI, aMMHaKa, a TakkKe CPOPMUPOBAHHOCTh
Mpe/CTaBIeHUH 00 OOIMX HAyYHBIX MPUHIUIAX U JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOIb30BAaHUEM TOHSATHUS
«MaccoBasi JI0Jil BEILLECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peaknMax, Macchl BellecTBa UM 00BbEMA ra3oB IO W3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
WK 00bEMY OJIHOTO U3 YYaCTBYIOIIUMX B pEaKIMH BEIIECTB, TEIUIOBOrO 3(QeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACChI BEILIECTB, IIPEBPAIICHHS U COXPAaHEHUS DHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUIA MOJB30BAHUS XUMUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU MO BBITTOTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIINOJHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAILHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEaKLUH, PeaKIMd HOHHOrOo OOMEHa, KaueCTBEHHBIC PEaKIMH Ha
cynbdar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIlIEeHUE SKCIIePUMEHTAIbHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBUM C NpaBUJIAMU TEXHUKU
0€30IM1aCHOCTH MPH OOpAIIEHUH C BEIECTBAMU U JIAOOPATOPHBIM 000pYIOBaHUEM, MPEICTABIATh
pe3yabTaThl XMMHYECKOTo 3KCIIepUMEHTa B (opMe 3amucH YpPaBHEHUIH COOTBETCTBYIOLIUX
peaxuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBAaTh XUMHYECKYI0 HH(OpMaIHNIo,
NOJy4aeMyl0 M3 pPa3HbIX HCTOUYHUKOB (CpeACTBa MacCOBOW KOMMYHMKauuu, VHTepHET u
JPYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS U
OKPY’KaOIIeW MPUPOIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
ornpeAeNéHHBIX BellecTB, MOoHMMas cMbich nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBIIICHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl O0Yy4aroIMuXCcs C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE IPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBIICHHIA,

JUISL  CIIETIBIX M CJIa0OBUAAIIMX OOydYalolUXCs: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins mis 3anmucu Xxumudeckux Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHble yraeBoAOPOAbl — aJKAHbI 2
99 HenpenenbHble yrieBogopo/Ibl: aJKEHbI, 5 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 IIprpoaHbIE HICTOYHUKH YTIIEBOJIOPOAOB U 3 1
ux nepepadoTka
Hroro o paznueny 13
Paznen 3. Kuciopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 2




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIie
Ne /i P Konrpouabusie IIpakruyeckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX )
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoaensie — Ipaxriiecikue fI[Sy‘IEHPIH :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHHst OpraHM4ECKUX
5 coenunenunii A. M. bytnepoga, eé 1
OCHOBHBIE I0JIOKEHUSI/CTapTOBAS
JMAarHOCTHUKA
[IpencraBienue o kiaccuPpuKauu
3 opranu4eckux Beniects. Homenknartypa 1
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
IIPEICTAaBUTENN aJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTENIINE 1
MIPEACTABUTENH AIKEHOB
3 IIpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STWJIEHA ¥ U3yUYEHUE €ETO0 CBOMCTB
9 Ankanuensl. byranuen-1,3 u 1

MeTunoytanuen-1,3. [lonyuenue




CUHTETUYECKOI'O KayuyyKa U PE3UHBI

AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus o ypaBHEHUIO XUMHUECKOMN
peakuuu

12 Apensl: 6eH301 1 TOIy0J. TOKCHYHOCTB
apeHoB

13 I'enernyeckas cBS3b yIiIEBOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupogHBIE HCTOYHUKH YTIIEBOJOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 KontponbHas padota mo pasaeny
«YTIIEBOAOPOIBD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHOroaTOMHBbIE CIIUPTHI: STUJICHTITUKOIb U
TIIULEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anbrerusisl: GopMabIeTUa U
areTanbJeruy. AIeToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAs U YKCyCHasd




22

[Tpaktuyeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCyCHOMN KHCIIOTBDY

23

24

25

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCIIOT

MpbLia KaK COJIM BBICHIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

Crnosxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX
a¢upoB

26

JXKupsl: ruaponu3, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB

27

28

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNnu: TI0K03a,
¢bpyKTO3a, caxaposa

KanMaJ'I 1 [EJUI0JIO3a KaK ITPUPOIHBIC
MOJIMMEPBI

29

KontponbHas padoTa mo pazaeny
«Kuncnopoacoaep:xampye opraHn4ecKue
coeauHeHus»/ Beepocceuiickas
poBepouHas paboTa

30

OO6m1ast XxapakTepruCTHKa a30TCOIePIKAIINX
OpTraHUYECKUX COCTUHECHUM /
Bcepoccuiickast npoBepouHas pabota

31

32

AMWHEBI: METHJIAMUH W aHWUIINH

AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC
OpPTraHUYeCKUE COCTUHEHMSI, UX
ounonornyeckoe 3Hauenue. [lentunsl.




benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

33

34

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCETOJBI CHUHTE3a

BBICOKOMOJICKYJISIPHBIX COCI[PIH@HPIﬁ.

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIus aToMoB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 3J1eMeHTOB /1. .
Menpeneesa, UX CBS3b C COBPEMEHHOMN
TEopHUel CTPOeHUs aTOMOB/BXO/IHAS
KOHTpOJIbHasI paboTa

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMECHTOB U UX COCIUHCHHI I10
rpyIIaM U nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX deMeHToB /.M. MeHaeneeBa B
Pa3BUTUHU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUBbI;, MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[HaSI CBA3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okuciecHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] )]I/ICHepCHBIX CHUCTCMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIecTBa B pacTBOpe




Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEMN

Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
MCTaJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeramibl, X 1oi0KeHUE B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

duznveckre CBOMCTBA HEMETAIIIIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOMCTBA TFAJIOT€HOB, CEPhI U UX
COCTMHECHUN

23

XuMudeckue cBoKcTBa a3oTa, (hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COCIMHEHU

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUHI 110




TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponbHas pabora no temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1

34 XUMHS ¥ 37J0POBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME




MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

Teopernueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpaA, POJM XUMUU B TIO3HAHUU
SBIIGHUWA TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMON IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTD,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBIA CKEIeT,
(GyHKIIMOHANIBHAS  TPYIIIA, paaukan, HU30MepHus, W30MEDBI,
TOMOJIOTUYECKHI psAll, TOMOJIOTH, YIJIEBOJOPOAbL, KHCIOPOA- U
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBonpl, KUpbI, OCJIKH), MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTpoeHusi opraHudeckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUM  BAXKHEHIIMX HEOPTaHHMYECKUX ¢ OPraHHUYEeCKUX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

14

CdopmMHpoBaHHOCTh YMEHHMHM BBIABIATH XapaKT€pHbIE MPHU3HAKU
MOHATUN,  yCTaHAaBIMBaThL  UX  B3aWMOCBS3b,  HCIIOIb30BATH
COOTBETCTBYIOIIME IIOHATUSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(OpPMUPOBAHHOCTh YMEHUM MCIIONB30BaTh XUMUYECKYI0 CHUMBOJIUKY
JUISL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  ypaBHEHHM
XUMUYECKUX PEaKLMi, U3rOTAaBIMBATh MOJIETU MOJIEKYJ OPraHUYECKUX
BEIIECTB I WUIFOCTPALMM X XUMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCTH ~ YMEHHMH  yCTaHAaBIMBATh  MPHHAICHKHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB II0 MX COCTaBy U CTPOEHUIO K
omnpenenéHHOMY Kiaccy (rpynme) coeAuHeHui (YTrJIeBOJOpOIbI,
KHCJIOPOJIT M a30TCOJEpXKAIIME COCAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupOBaHHOCTh YMEHHUS ONPEACIATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COEAMHEHUAX (OQUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMupOBaHHOCTH ~ yMEHHUS HPUMEHSTH: TIOJOXKEHUS  TEOpPHH
CTpoeHHsI opranuyeckux BemecTB A.M. byrtiepoBa ans oObscHeHus
3aBUCMMOCTH CBOWCTB BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHHUA MACChI BCUICCTB

Vr. JICBOJAOPOALI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJIGKy.HﬂpHI)IC COCIUHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAMTH TPUBHMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibAerun,
MypaBbHHAs KHCJIOTA, YKCyCHasi KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, LeJUI103a,

TJIALKH)

2.2

CdopmMHupoBaHHOCTh yYMEHHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
(dbu3MYecKue W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPEJICTAaBUTENIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, dTaH, ITHIIEH,
MpPOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIHIEPUH, (EHOJI, aleTalbIer I,
MypaBbHMHAs M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IEeJUII0JI03a,

AMHWHOYKCYCHasd KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUS WILTIOCTPUPOBATh T€HETHUYECKYIO CBS3b
MEXKJYy  TUIMYHBIMM  NPEACTABUTEISIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (OpMyT

2.4

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HWCTOYHUKH
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOIHBINA Ta3, YroJib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCT YMEHUU BIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOI'O IMO3HAHHs, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOMOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BAThH CHUCTEMHbIE
XUMUYECKUE 3HAaHUS I [PUHATUS PEIIEHUH B  KOHKPETHBIX

KHU3HCHHBIX CUTYyallusaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMI COONIOATh MpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHbIM 00OPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBITOIHATH XUMHUYECKHMA
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEILIECTB MIPH HArpeBaHUH,
MOJIyYEHHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUU
OpraHMYECKUX BEIIECTB, JeHaTypauus OEJIKOB INpuU HarpeBaHHH,
LBETHbIE peaklMU OENKOB) B COOTBETCTBUM C IPaBUJIAMU TEXHUKH
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
o0opyaoBaHUEM; MIPEACTABISATh pe3yabTaThl XUMHUYECKOTO
SKCIepUMEeHTa B (OpMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYMCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOIHOTO BEIIECTBA WJIU
MPOJYKTa pPeakiMU 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OAHOTO
13 UCXOJHBIX BELIECTB MU MPOIYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIOo, TOJyYaeMyH W3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

CpopMUpOBaHHOCT, yMEHHUH COOIO/IaTh TMpaBUjiia SKOJOTUYECKU
1enecoo0pa3HOro MOBENEHUsT B OBITY M TPYJOBOM JAEATEIbHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
ornpeAeNEéHHBIX OPraHNYeCKUX BEIIECTB, TOHUMas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMOM KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOObl YMEHBIIEHUS M MPEeJOTBpAIEHUs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHH3M YCJIOBCKA

11 KJIIACC

Kon
NpoBepPsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOM NMPOrPaMMbl CpeHero 001ero o0pa3oBanus




pe3yJabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnagenne cuctemMoil XMMHYECKMX 3HAaHWW, KOTOpas BKIJIFOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3J1eKTPOHHBIC OPOUTAIN AaTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XUMHYECKasl CBS3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00bEM, KpUCTaJUIMYecKas pem€érka, TUIbl XUMHYECKUX peakUui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakuuu MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJIUTUYECKAsT ~ JUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEID,
CKOpPOCTh XMMHYECKON pEaKlid, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl SIEKTPOJUTHUYECKON aucconuanuu, [lepuoguueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3AKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (DAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOMYYeHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopmMHpOBaHHOCTh YMEHUW BBIABIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBA3b HU3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOILIUE
IOHATUA IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBPALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMETOB

13

14

1.5

1.6

BJ'I&I[GHI/IG OCHOBHBIMHM MECTOJaMHW HAYUYHOTI'O IIO3HAHUA BCIICCTB U
XMMHUYECKHX SBJICHUN (HaONOJeHHe, W3MEpEeHHUe, OSKCIEPUMEHT,
MO/JIEJIUPOBAHHE)

ChopMupOBaHHOCTb yYMEHUH ONpEAENATh BaJEHTHOCTb M CTENEHb
OKHCJIICHHUSA XHUMHYCCKUX OJBJICMCHTOB B COCAMHCHUAX PA3JIINYHOIO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAas, HWOHHaS,
MeTaJuIn4yecKas, BOJOPOJHAs) B COCTUHEHUSAX, TUIl KPUCTAIITMUECKON
pPEIETKN KOHKPETHOI'O BEIECTBA (ATOMHAs, MOJEKYJIIpHas, MOHHAs,
MeTaJUTHYeCKas)

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECAUHEHUIN

ChopMHUpPOBAaHHOCT, ~ YMEHHS  KJIacCH(UIIUPOBATH  XUMHYECKHUE
peakuuu Mo pa3nyHbIM MpHU3HAKaM (YHCIy M COCTaBy pearupyronux

BEIIECTB, TemIOBOoMY J(h(]eKTy peakiuu, HW3MEHEHHUIO CTeleHen




OKHCJICHUA 9JICMCHTOB, 06paTI/IMOCTI/I pCaKknuu, y4aCTuro

KaTaJin3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS PpEAKLUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPBIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUH MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOLINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, IMPUCYTCTBYIOUIME B BOJHBIX

pacTBOpax HCOPraHUYCCKUX BEIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIiy OT Pa3INIHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHMI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JACHCTBUS

(npunuun Jle HlaTenbe)

OO6miast 1 HeOpraHU4vecKask XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa JI.. MeHnpeneeBa u JIEMOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOUIYI0, OOBACHUTENbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XHUMHYECKUX »dJeMeHTOB 1-4 mepuonoB Ilepuomnueckoit
cuctembl xuMuueckux siemeHToB J[.M. MeHneneeBa, HCHONb3Yys
MOHATHA «S-, P-, O-3JeKTpOHHBIE OpOHUTANY, «IHEPrETHUYECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB M MX COEIUWHEHHMI MO MepuojaM W rpynmnam

[Tepuonnueckoit cucrembl xuMudeckux 3iaeMeHToB .M. Menaeneesa

2.3

CdopmupoBaHHOCTh YMEHHMH XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3IUYHBIX KIACCOB,
MOATBEPKAATh  CYLUIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXAY
HEOpraHMYECKUMH  BEUIeCTBAMM  C  [IOMOULIbI0  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/Iﬁ

2.4

CdopmMupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCTH

HEOpPraHMYECKHUX BELIECTB IO MX COCTaBY K OMNPENEIEHHOMY Kiaccy




(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUUYECKYIO CHMBOJIUKY
JUISE  COCTaBlieHUST (OpPMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HomeHkIaTypy (IUPAC) u TpuBuaabHbIC
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETall€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

ChopMupoBaHHOCTh yMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OO0IIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
NOJTBEPXkaTh  CYLIECTBOBAaHME TI'EHETHYECKOHM  CBA3M  MEXKIY
HEOpraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  YypaBHEHUU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
OKCHEPUMEHT (pa3jioKeHHUEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHH
KaTajn3aTropa, ONpelesIeHHe CpPelbl PACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOTO HWHIMKATOpa, BIHMSHHWE pPA3IMYHBIX (DaKTOPOB Ha
CKOPOCTh XMMHYECKON peakluH, peakiud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAKIUHU Ha Cyibdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTHOH aMMOHUS, pelIeHHE SKCHEPUMEHTAJbHBIX 3aJad IO TeMaM
«Metamnb» u «HemeTtanis») B COOTBETCTBUM C NMPAaBUIAMU TEXHUKU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM M J1ab0paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
9KCHEpUMEHTa B (OpME 3alKMcHh YpaBHEHHH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HAa OCHOBEC 3TUX PE3YyJIbTATOB

CdopmupoBaHHOCT, yYMEHHI COONIOAATh TMpaBuiIa TMOJIH30BAHUS
XUMUYECKOM TOCY/IOM W J1abopaTOpHBIM OOOpyJOBaHUEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSMU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaAKTEPU30BATh XAMUYECKHE
MPOLECCHI, JIEKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAy4YHBIX TMPHUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHYCCKOTO IMTPOMU3BOJCTBA

XUMHUS U KU3Hb. PacuéThl

3.1

CpopMHUpPOBAHHOCTh TPEJICTABICHUNH O XUMHUYECKOW COCTABIISIOIIEH

eCTCCTBeHHOHay‘{HOﬁ KapTUHbl MHpa, pPOJIM XUMHU B TIO3HAHUU




3.2

3.3

SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusT TPAaKTUYECKUX 3a7ad U SKOJOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON cpesie

CdopmupoBaHHOCTH YMEHHUU KPUTUYECKH aHAJIM3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl H3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHUKaIUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMI COOMIOIATh MpaBUiia SKOJIOTUYECKHU
11eJ1ec000pa3HOro MOBEACHUS B OBITY M TPYJIOBOH JAEATENBHOCTH B
LEeSIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl

3.4

3.5

Oco3HaBaThb ONACHOCTb  BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIleCTB, HOHUMas cMblc nokasarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHUS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCIIOJIb30BAHUEM TIOHSITHS «MAaccoBasi JIOJIS BEIECTBA B PacTBOPEY,
O0OBEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUAX, MAacChl
BelecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIMH BEIICCTB,
TeIrI0BOro A QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCILICCTB, ITPEBPAILICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

1.1

1.2

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHHU

Hpez[MeT OpFaHquCKOfI XUMHUH: €€ BO3HHUKHOBCHHEC, Pa3BUTHC W 3HAYCHUC B
IIOJIYUCHHHU HOBBIX BCHICCTB WM MAaTCpPHAJIOB. TeOpI/IH CTPOCHUA OPraHUYCCKHUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykTypHble (OpMysbl OpraHMYeCKHX BemlecTB. ['omMonorus, wuszoMepus.
XuMHuecKkasi CBSi3b B OPraHUYECKUX COCAMHEHUSX — OJWHAPHBIE U KpaTHbBIC

CBA3U. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHn4CCKHX BCIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUATIbHBIC

Ha3BaHUS Ba)KHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHu4YCCKUX BCHICCTB

YrieBogopoibl

2.1

2.2

AnKaHBI: COCTaB U CTPOCHHC, TOMOJIOTHYECKHUI pAaAa. MertaH u 3TaH — HpOCTGﬁIHHC
npeaACTaBUTCIM AJIKAHOB! (1)I/I3I/I‘IGCKI/IG A XHMMHYCECKHE CBOMCTBa (peaKI_lI/II/I

3aMCIICHUA U FOpeHI/ISI), HaxXO0XICHUC B IPHUPOAL, IMOJTYUYCHHUEC U TPUMCHCHUC

AJKeHBI: COCTaB U CTPOECHHE, NOMOJIOTMUECKHH psf. DTWIEH U IPONWIEH —
MPOCTEHIINE MPEICTAaBUTENN aJIKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATAlUU, OKHUCIEHUS |

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyranueH-1,3: cTpoeHue, BaxHeiue
XMMHYECKHE CBOMCTBa (peakuusi nmoiauMmepusanuu). IlogydeHne CMHTETHUECKOTO

KaydyKa U Pe3UHbI

AJNKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTUYECKUH Psil. ALETUIICH —
MPOCTEHIINIA TPENCTaBUTENIb AJKHMHOB: COCTaB, CTpOEHHE, (U3HUECKUe U
XMMHYECKHE CBOWCTBA (peakluy THIpUPOBaHMsI, TaJOreHUPOBAHUS, THIpaTalluH,

TOpCHI/IH), MOJIYUYCHUEC U IPUMCHCHUC

2.5

Apenbl. beHzon: coctaB, cTpoeHue, (PU3HUYECKHE W XHMHYECKHE CBOWCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMS ), IOJyUYE€HUE U TpUMEHeHue. Toryour:
cocTaB, CTpoeHue, (u3mueckne ¥  XUMHYECKHE CBOWCTBA  (peakiuu
raJIOTeHUPOBAHUSA WU HUTPOBaHUSA), MOJy4YeHHE M TNpUMEHEHHe. TOKCHUYHOCTh
apeHoB. ['eHeTHyeckas CBSI3b MEXIY YTIJIE€BOJIOPOJAMU, MNPUHANICKANMUMHU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoaHbIe HCTOYHUKH YIIIeBOA0PO0B. IIpupoaHblii ra3 u nomyTHsle HEQTAHBIC




3.1

ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoObl nepepaboTki HETH: MEPETOHKA,
KPEKUHT (TePMHUYECKUH, KaTaluTU4eckuil), muponus. [IpomykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITY. KaMmMeHHbI yroiap u

MIPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. METaHOJ M ATAHOJI: CTPOCHUE, HU3HUECKUE
U XUMHYECKHME  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  METaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), IMPUMEHEHHUE. BoJOpOJHbIE CBSI3U MEXKIY
MOJIEKYJIaMH CHUPTOB. JlelicTBME METaHOJia M ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPHUH: CTPOCHHE, (DU3UIECKHE U
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMU  METaJJIaMH,
KaueCTBEHHAsi peakIusi Ha MHOTOATOMHBIE CNHPTHI). JleiicTBME HA Opranusm

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPpHUHA U STHJICHIJIMKOJIA

3.2

@DeHOI:  CTPOCHHWE MOJICKYJbI, (U3WYECKHEe W XUMHYCCKHE CBOMCTBA.

Tokcuunocts penona. [Ipumenenue dpeHona

3.3

3.4

3.5

3.6

4.1

Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, (U3HICCKUE H
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KaUeCTBEHHBIC

peaxkuun), noJy4eHue u NpuMeHEeHNe

OHOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHMCIOTH. MypaBbUHas U YKCyCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUECKHe U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHUCJIOT, peakius JTepuuKanuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CreapuHOBasi M OJEMHOBAsl KUCIOTHI KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIIIHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JeficTBHE

CrnoxHble 3QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXKHBIX
s¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonoruueckas posb
KHUPOB

VYrneBoabl: cocTaB, Kilaccu(uKanus yrieBoaoB (MOHO-, AW- U MOJHCAXapHJIb).
I'moko3a — mpocredmmii MOHOcCaxapuj: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3MuecKre 1 XMMUYECKUe CBOMCTBA (B3auMoeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHayHbIM pacTBOpoM oOkcuaa cepedpa(l), BoccraHOBICHHE,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMpPUMEHEHHe, OHoJIoruueckas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. KpaxmMan u memirono3a Kak
IpUpOAHbIE MoiauMepbl. CTpoeHHE KpaxMmala M LEeUII0J03bl. Pu3nyeckue u

XUMHUYECKHE CBONCTBA KpaxmaJia (FI/IIIpOJII/IS, KauCCTBCHHAA pCaKIUsA C I/IOIIOM)
A3OTCO,Z[Cp)KaH_II/IC OpraHn4eCKuUC COCANHCHU A

AMHMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue

XUMUYECKHE CBOMCTBA aMHWHOKHCIOT (Ha TpuUMepe TIIHIuHA). buomormdyeckoe




3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/IHBI

4.2

benkn Kak DOpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepuunas,
BTOPUYHAS U TPETUYHAS CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYPalHs, KAYeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicokOoMONEKyIIpHBIE COSMHEHMS

5.1

5.2

11 KJIIACC

Kox

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHHI: MOHOMCD,
IMOJIMMEP, CTPYKTYPHOEC 3B€HO, CTCIICHD IMOJMMEPHU3AlUN, CPECAHASA MOJICKYJIApHAA
macca. OCHOBHEIE MECTOABI CHHTE3a BBICOKOMOJICKYIAPHBIX COCI[I/IHeHI/Iﬁ —

noJiMmMepurs3alAa U NOJUKOHACHCAIUA

OKCIIEpUMEHTAJIBHBIE METOJbl M3y4YEHHUS BEIIECTB W HX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ 00pa3LiaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HOJ’Iy‘ICHI/Ie CUHTCTUYCCKOI'O KaydyKa 1 PE3UHLbL

IIpoBepsieMblii 3JIeMeHT coepPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

XUMHUECKUH dyIeMeHT. ATOM. SIpo atoma, W30TOMNBI. DJIEKTPOHHAs 00O0JIOUKA.
DHepreTHUeCKUe yPOBHH, MOIYPOBHU. ATOMHBIC OpOUTaNy, S-, P-, d-3IeMEeHTHI.
OcoOeHHOCTH pacIpeiesIeHUs JIEKTPOHOB 110 OPOUTANISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOO0B. DIEKTPOHHAS KOH(UTYpaIs aTOMOB

[Tepnonnueckuit 3akoH u [leproandeckas cucreMa XUMHYECKHUX d1eMeHToB J[.1.
MenneneeBa. Cps3p mnepuoaunyeckoro 3akoHa u Ilepuoanueckoil cuctemsl
xumuyeckux aieMeHToB .M. MenzeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSl CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0Opa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BEUIECTB IO TpyINaM U IEepHOJaM.

3HaueHue NEPUOANYCCKOIro 3aKOHAa B pa3BUTHU HAYKH

13

14

1.5

Ctpoenne BemiecTBa. XHMHUYECKas CBS3b. BHIBI XHUMHUYECKOW  CBS3H
(koBaJieHTHAsT HEMOJISIpHAsT W TOJSpHas, HWOHHAs, MeTauindeckas). oHbI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U
(oOMeHHBIN U TOHOPHO-aKIIETITOPHBIN). BogopoaHast cBsi3b

Banentnocts. DnekTpooTpunareabHOCTh. CTENeHb OKUCIEHUS

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THINA KpUCTAUIMYECKOM pemeTrku. lloHsATHE O AuMcHepcHBIX

cucremMax. MCTUHHBIE M KOJUIOMIHBIE PacTBOPLI. MaccoBas 10js BellecTBa B




pacTtBope

1.6

1.7

Krnaccudukanusa Heoprannueckux coeuHennii. HomeHnkinarypa HeopraHmueckux

BCIICCTB

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuii B
HEOpPraHMYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPAaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SHCPIUU IIPHU XUMHYCCKUX PCAKIIUAX

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumble peakuuu. XHUMUYecKoe paBHoBecue. DakTOphl, BIMAIONIME HA

coCcTosiHUE XUMHU4eckoro papHoBecus. [Tpunnun Jle [llatense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘ICCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHafI, menoyHas. Peakuyy HOHHOTO

oOMeHa
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemerawioB B lleproanyeckoi cucreMe XMMHUYECKUX
anementoB .M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOICTBAa HEMETAIIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MMPUMeEpe KUCIOPO/ia, Cephl,
dbocdopa u yrnepoza)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCIIOPOACO/ICPKAIINX ~ KUCIOT, BOJOPOIHBIX coenuHeHwit). [IpuMeneHue

BOKHENIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnsl. Ilonoxenne merawioB B Ilepuogudeckol cucTeME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3IIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obuue ¢puszndyeckue cBoiicTBa MetamioB. CIijiaBbl METAJIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BAXXKHEHIIMX METAUIOB (HATPHM, Kaluid, KalbIIHi,
MarHui, aJlOMUHUN, ITUHK, XpOM, JKele30, MeIb) W WX coeauHeHuid. OOmme

CHOCOObI MOTy4YeHHs MeTaUIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCIICCTB, IPHUHAMICKANIUX K Pa3JIMIYHBIM

Kj1accaM

XUMHUS U KU3Hb

3.1

3.2

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKOW W THIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULMHBL. [loHSATHE O HAyYHBIX METOAAaX MO3HAHHS

BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ

Hpe,Z[CTaBJ'IeHI/IH 00 O6IJ_II/IX HAaYUYHBIX IMPUHIUIIAX MNPOMBIIIIICHHOTO ITOJIYUYCHUA




3.3

BOXHEHIIMX BewecTB. UenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTE€pUalIbl, KPacCKH, CTEKJIO,
KepaMuKa, MaTepuaibl ISl AJIEKTPOHWKH, HAHOMATEepUallbl, OPraHUYECKUE U
MUHEpaJIbHbIC YI00pEeHUs

XuMUd UM 3J0pOBbE YEJIOBEKa: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUS IIpenapaToB OBITOBOM XHMHH

B IIOBCEHEBHOU KU3HU




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

10 kaace

Xumus: 10-# kmacce: 6a30Bbiii ypoBeHb: yueOHuk / O.C. I'abpuensu, W.I. Octpoymos, C.A.

CnankoB. — 7-e u3j., crep. — Mocksa: [Ipocsemenue, 2025. — 128, [1] c.: ui.
11 kaace

Xumus: 11-i kimacc: 6a3oBbiit ypoBenb: yueOnuk / O.C. I'adbpuensn, U.I. Octpoymos, C.A.

CnankoB. — 7-e u3j., crep. — Mocksa: [Ipocsemenue, 2025. — 127, [1] c.: un.

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

1. Xumus. ET'D. 10-11-e knaccrl. Paznen «Opranudeckas xumus». COOpHHK 3a/laHUl: y4eOHO-
meToaudeckoe mocoone/B.H. loporskun, A.I'. Bepexnas, B.A, ®espanera; nox pea.B.H.

HoponbkuHa — 8-¢ u3x., non. — PoctoB H/: Jlernown, 2023. — 240 c. — (EI'D)

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1 Poccwuiickuit o01eoopaszoBarensubiii moptain — URL:http://www.school.edu.ru — Tekcr :
ANIEKTPOHHBIN. 2 DenepanbHOe areHTCTBO N0 00pa3zoBaHuio PO MunucrepcTsa 00pazoBaHus U
Hayku PO— URL:http://www.ed.gov.ru — TekcT : 21eKTpOHHBI.

3 ®denepanbHeIii caiit Poccuiickoro oopaszoBanust — URL:http://www.edu.ru — Texker :
AJIEKTPOHHBIN.

4 bubnmoTeka 3JeKTPOHHBIX HArJISAHBIX Tocoouit mo Xumuu 1u1st 11 kiaccos —
URL:http://www.school-collection.edu.ru/catalog/res/ - TekcT : 371€KTPOHHBIA.

5. Caiit CIAM I'MA: PELITY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

6. SIKiacc

7. POII

8. I'mobanjlad

9. MUudoypok


https://sdamgia.ru/




