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INOACHUTEJIBHAS 3AIINCKA

OBILIAA XAPAKTEPUCTUKA TTPEJJIMETA «XUMUS»
[IporpamMa 1O XHMMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi paszpaboTaHa HA
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obOpazoBanuu B Poccuiickoi
Oeneparuny, TpeOOBaHWI K pe3yJbTaTaM OCBOSHHUS  (elepalibHONH  00pa3oBaTeIbHON
nporpammel cpennero obmero odpazoBanus (DPOII COO), npencraBieHHbIX B DenepalbHOM
rocynapcTBeHHOM oOpaszoBarenbHoM crapaapre COO, c¢ yuérom Konnenuuu mnpernojaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepaunuu,
pean3yIolMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOyIokeHUuU «CTpareruu
pazBuTHsl Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon no0 2025 roga» (Pacmopsikxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY MOAXO0/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K ONPEICICHUI0 OOIIel cTpaTeruu
00y4YeHHUs, BOCIUTAHUS U PA3BUTHUSI OOYYAIOIIUXCS CPEICTBAMHU y4eOHOTO TMpeaMeTa «XUMHEsD)
s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe mojoxkenus I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJeH, COAepKaHUs, pe3yIbTaTOB 00yUeHHUs U TpeOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.
Xummuuaeckoe 00pa3oBaHue, MOTydyaeMoe BBHIITYCKHUKaMHU 00111e00pa3oBaTebHON
OpraHM3aliy, SBISETCS HEOThEMIIEMOM 4YacTbl0 HX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o0O0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHPOJBI, (OPMUPOBAHUS MHPOBO33PEHHS U OOIICH KyIbTYpPbI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00y4aroIIMXCs Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpelCTBAaMH y4eOHOTO IMpeaMera «XUMUs», COJEep:KaHue M MOCTPOCHUE
KOTOPOTr'0 OIPEACNICHbl B IpOorpaMmMe MO0 XHMHUHU C Y4YETOM CHEeUU(PUKA HAYKH XUMUH, €8
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOMN KHU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
Hened M NPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro OOILIEro
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIpaeT ocoOyl pojb B COBPEMEHHOU
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHON KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3[aHHE 1I€JIOCTHOTO MPeICTaBICHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOPOoe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHO B3aMMOIEHUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS CTajla HEOThEMJIEMOM
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOAUMBIM YCJIOBUEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yieHa oOmiectBa. CoBpeMEHHass XUMHsS Kak HayKa co3ujareibHas, KaK HayKa BBICOKHX
TEXHOJOTMIl HalpaBl€Ha Ha pelleHHe II0OAaNbHBIX NPo0JieM YCTONYMBOIO pPa3BUTHUS
4eJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBeTcTBUM ¢ 00IMUMH HETSIMH W IPUHIIUIIAMHA CPETHETO 00IIero 00pa3oBaHUsI COAEPKaHNE
npenmera «Xumus» (10-11  kmaccel, ©a30BBIi  ypOBEHb H3yU€HHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOydarouuxcs, HEOOXOIUMYI0 UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.
CocTaBisIomyMU IpeaMeTa «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — « OpraHuyeckasi XuMus» U
«OO0u1as U HeopraHuyeckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHHI M0 HEOPraHMUECKOW XMMUH (C BKIIOUEHUEM

3HaHUU U3 oOuIel XMMUK) U OpraHudeckord Xxumuu. @opMuUpoBaHHE JAHHOW CHCTEMBbI 3HAHUI
Opyd HM3YYEHHUH TMperMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOINX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHH.



CrpykTypa coaepkanust KypcoB — «Opranmueckas xumusi» U «OOmas u HeopraHudyeckas
XUMUs» cHOpMUpOBaHA B IIpOrpaMMme MO0 XMUMHH Ha OCHOBE CHCTEMHOTO TOJX0/a K U3YUYEHHUIO
y4eOHOro MaTrepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWHA Ha
OTpeneaEHHBIX TEOPETHYECKUX YpPOBHAX. Tak, B Kypce€ OpraHMYeCKOW XHMHUM BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COCTUHEHUM, a
TaKk)kKe Ha YPOBHE CTEPEOXMMHYECKHUX W IJICKTPOHHBIX IMPEACTABICHHH O CTPOSCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YTJIEBOAOPOJIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHH. B Kypce opraHnyeckod XUMHUHU IOJIyYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKON CBSI3M, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKOW PEAKIUU.

[Tonq HOBBIM YrjOM 3peHHS B TNpeaAMeTe «XUMHUS» 0a30BOTO YpPOBHS pacCMaTpPUBACTCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETHYCCKHA MaTepuanl |
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeOpraHWYECKass XUMUs» OOYYAIOMIMMCS MPEJOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINH,
riry0xe TOHSATh HCTOPUYECKOe H3MEHEHHE (PYHKIMI 3TOTO 3aKoHa — OT 0O0OOIIaromei 10
OOBSACHSIONIEH U TPOTHO3UPYIOUICH.

Enunas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHM, CBOMCTBaxX H
MPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIHIX, UX CYUIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonHsercss B kKypcax 10 wum 11 KiaccoB naieMeHTaMu  COJEpKaHUS, HMEIOUIUMU
KyJIbTYPOJOTHYECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbLHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIIOKECHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTIOTHCHUS 3HAHUN, PEIICHUs
MHTEJJICKTYyallbHBIX U JKCIEPUMEHTAIIBHBIX HCCIEN0BATENbCKUX 3a7ad. B 1enom cojaepkaHue
y4eOHOro mpeaMeTa « XUMUs JaHHOTO YPOBHS M3yUeHUs OPHCHTUPOBAHO HA (POPMHUPOBAHUE Y
00y4JaromUXCsi MUPOBO33PEHUECKON OCHOBBI Ml TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MyTEM SKCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIy HOBBIMH (haKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEUICHUH DKOJIOTHUYECKUX MPOOJieM, a Takke MpodiieM cOepexeHus
HSHEPTEeTUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI K MaTepUaJIOB.

B muane pernenusi 3aja4 BOCHHUTAHUS, Pa3BUTHS W COIUANM3AIMH OOYYAIOIIUXCS TPHUHSITHIE
MporpaMMoil 0 XMMHHM TOAXOJbl K OMPENETICHUI0 COJEpPKaHUS W TOCTPOSHHUS TpeaMera
npelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX ACHCTBUI, MMEIOIUX 0a30Boe
3HAYEHHE IS Pa3IMYHBIX BHUIOB JEATEIBHOCTU: pEIICHUs] MpoOiieM, TMOWCKa, aHalu3a |
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs NPUOOPETEHUS OMbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

HEJIN U 3AJAYUN YUEBHOI'O ITPEJJMETA «XUMUSA»

B mpaxTuke npenojaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus, Tak ¥ Ha
YpOBHE CpeAHero oOuiero o0pa3oBaHus, NMPU ONPENEICHUN COJEP>KATEIbHON XapaKTepUCTHUKU
Lejae U3y4eHUs IPEeAMETa HAlpPaBICHUEM IIEPBOCTENICHHONW 3HAYMMOCTU TPaAULMOHHO
npusHaércss (GOpMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak o0OJacTM COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOW [EATEIBHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB
MHpPOBOM KyJbTypbl. C METOIMYECKONW TOYKHM 3PEHMSI TaKOW IMOAXOJ K ONpPEAENICHHIO LieNen
U3Yy4YEeHUs IIPEAMETA SIBJISIETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIaBHBIMM LEJISIMU U3Y4YEeHUS IpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 x71.) sBRIsIFOTCSA:

--(hopMHpOBaHHE CUCTEMBl XMMHUECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBISONIEH €CTECTBEHHO-
HaY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KJIIOYEBble MOHATHS, (yHIaMEHTaJIbHbIE
3aKOHBl M TEOPUM XHMHH, OCBOCHME S3bIKa HAYKH, YCBOCHME M IIOHUMAaHUE CYIIHOCTH



JOCTYITHBIX O00OOIIEHHI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIGHHE C MCTOpHEH uX
Pa3BUTHS U CTAHOBIICHUS,

--(OpMHUpPOBaHME W pPa3BUTHE MPEICTABICHHA O HAYYHBIX METOJAaxX IO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIuid, HeOOXOAMMBIX Ui TMPUOOPETEHUS] YMEHUH OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M XHMMUYECKHX SIBJICHHH, HMEIOIIUX MECTO B TMpPHUPOJAE, B MPAKTUYECKOH U
MIOBCEIHEBHOM JKU3HU;

--pa3BUTHE YMEHUH M CIIOCOOOB JESITEIBHOCTH, CBA3aHHBIX C HAOJIOJCHHEM U OOBSICHEHHUEM
XHUMHYECKOTO IKCIIEPUMEHTA, COOTF0ICHUEM MTPaBHII 0€301IaCHOTO OOpaIleH sl C BEIIECTBAMH.
Hapsany c¢ stum, conepkarenbHas XapaKTepHCTHKA IeNiell W 3aJad W3y4eHHUs IMpenMeTa B
porpaMMe Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU MTPUOPUTETAMU
B CHCTEME CPEIHET0 0011ero 0opa3oBaHusl.

CerojiHs B MperoaBaHuy XUMUHM B OOJIbIICH CTEIIEHU OTAAETCS MPEANOYTCHHE MPAKTUICCKON
KOMIIOHEHTE COJepKaHusi OOy4YeHHs, OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKA
00111e00pa30BaTEIbHON OpraHU3alliy, BIAJCIONIETO HE HA0OPOM 3HAHHM, a (YHKIIMOHAJIHHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSIMH aKTUBHOTO TOJTY4YEHHUS 3HAHUN U MPUMEHEHHUS
UX B PCATBHOM KU3HU [T PEIICHHUS TPAKTUYCCKUX 3a/1a4.

B cBsizu ¢ 3TUM npu U3ydeHHH TpeaMeTa «XHMHUs» JOMUHHPYIOIIEe 3HAYeHUE MPHOOPETAIoT
TaKue [eJH U 337a4M, KaK:

---aJlanTanusl 0O0yJalomIMXCcsl K YCIOBUSAM TUHAMUYHO Pa3BUBAIOMIETOCS MHpa, (OPMHpPOBAHUE
UHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K C€amMo0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMCHCHUEM,

--(hopMupoBaHHE y 00YUYAIOMIUXCS KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIETCHIIMH), UMEIOIINX
YHHBEPCAIbHOE 3HAYCHUE JUISI Pa3IMYHBIX BHUJOB JCSITEIBHOCTH: PEIICHHs MPOOJIEM, MOKCKa,
aHaym3a U 00paboTKu MH(MOPMAIMH, HEOOXOAUMBIX IS TMPUOOPETEHHS ONBITA JEATEIHHOCTH,
KOTOpasi 3aHUMAeT Ba)XHOE MECTO B IMO3HAHMM XHUMHUH, a TaKKE JUISl OICHKH C IO3UIHIA
HKOJIOTHYECKOM OE30MacCHOCTH XapaKTepa BIHMSHHUS BEIIECTB W XWMHUYECKHUX MPOIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPUPOTHYIO CPEIY;

--pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0yyaroImuxcs: CHOCOOHOCTH CaMOCTOATENbHO IPHOOpeTaTh HOBBIE 3HAaHUS 10 XUMHUU B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JIIsl IOMCKA U aHAJIN3a y4eOHOH M Hay4HO-TOMyJIIpHON MHPOPMALIUU XUMUYECKOTO
COJICPKAHUS;

--()OpMHUpPOBaHME M DPA3BUTHE Yy OOYYAIOIIUXCS ACCOLMATUBHOTO M JIOTMUYECKOI'O MBIIIJICHHUS,
HaOJIIOIaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpblE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IUITAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

--BOCIIUTaHHE y 00yJarommxcsi yOKIEHHOCTH B TYMaHUCTHYECKOW HAaNPaBJICHHOCTH XUMUH, €€
BOXHOM pONM B PpEUIEHUH TIJIOOAJIbHBIX MPOOJIEeM pPALMOHAIBHOIO MPUPOIOIOIB30BAHMS,
TIOTIOJTHEHHST YHEPTETUYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHS, OCO3HAHUS
HEOOXOMMOCTH OEpeKHOr0 OTHOMIEHUS K TMPHPOJIE U CBOEMY 3J0POBBIO, a TaKXke
nproOpETEHNS OMBITA MCIIOJIF30BAHMS ITOTyUYE€HHBIX 3HAHUH IS TPUHATHS TPAMOTHBIX PEIICHUI
B CUTYaIIUsX, CBA3aHHBIX C XUMUYCCKHMU SBIICHUSMH.

OCHOBHBIMU COCTABJISIIOIIMMHU (DYHKIIMOHAJIBHOW TI'PaMOTHOCTH SIBJISIIOTCS CIIOCOOHOCTH
Yyel0BeKa IeHCTBOBATH B COBPEMEHHOM oOO0LIecTBe, peliaTb pa3jHYHble 33/1a4U
(MaKCHMAJIBHO IIMPOKOI0 AWANAa30HAa), MCHOJBb3Yyd INPH 3TOM OINpele/IeHHble 3HAHUS,
YMEHHS U KOMIeTeHIUH.

B kauecTBE OCHOBHBIX COCTABJISIIOIIMX (PYHKIIMOHAJIBHOW TPAMOTHOCTH BBICIIEHBI:
MaTeMaTHuYecKasi, YNTaTeIbCKasl, eCTeCTBEHHOHAyuYHasl, (PUHAHCOBAasi TPaMOTHOCTH, IJI00aIbHbIE
KOMIIETEHIIMH U KPEaTUBHOE MBILIUICHHUE.

@OyHKIMOHANBHAS  T'PaMOTHOCTh MPOSIBJSIETC B PELICHUHM  MNPOOJEeMHBIX — 3ajad,
BBIXO/SIIIMX 3a Mpeaebl yUeOHBIX CUTYyallMil, 1 HE MOX0XKHMX Ha T€ 3aJayud, B X0Ji€ KOTOPBIX
npuoOpetanuch W OTpadaThIBAIMCh 3HAHMS M YMEHHSA. OTH CHUTyalldd CBSI3aHBl C
pa3zHOOOpPa3HBIMU aCMEKTaMH OKPY’KaloLeH KU3HH.



MECTO YUYEBHOI'O ITPEJIMETA «XNMUS» B YUEBHOM IIJIAHE

B ydeGHOM miane cpeaHero o0miero oopa3oBaHus NpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB IMpeIMeTHOM 00nacTi «EcTecTBeHHO-HAYYHBIE TPEMETHD.

OO1ee YncIiio 4acoB, OTBEACHHBIX I M3YYCHUSI XMMUH, HAa 0a30BOM YPOBHE CPEIHET0 OO0IIero
oOpa3oBanus, cocrapisieT 68 gacos: B 10 kmacce — 34 gaca (1 wac B Heneno), B 11 kmacce — 34
yaca (1 gac B Heelmo).

COAEPXAHUE YYEBHOI'O ITPEAMETA «XUMMUWS»

10 kanace
Oprannyeckasi xumus (34 yaca)

Paznen 1.Teopernueckne 0CHOBBI Oprannyeckoil xumuu (3 yaca).

[TpenmeT opraHn4ecKoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHHUE B MOITYYEHUH HOBBIX
BEILIECTB M MaTepuanoB. Teopusi CTpoeHHs opraHudeckux coeauHeHuit A.M. bytieposa, eé
OCHOBHbIE TmoONOXKeHUs. CTpyKTypHbIE (OpPMyJbI OpPraHUYECKUX BelecTB. ['omororus,
nzomepus. XMMHUYECKasi CBSI3b B OPTaHUYECKUX COCAMHEHMSIX — OJAMHAPHBIE U KPATHBIE CBS3U.
[IpencraBiaenne o kiaaccupuKalMu OpraHMYecKUX BellecTB. HoMeHkIaTypa oOpraHMYecKHX
COEIMHEHUIN (cucTemMaruyeckas) M TPUBHAIbHBIE Ha3BaHMUS BaXKHEHIIMX NpeACTaBUTENCH
KJIACCOB OPraHMYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX NPEBPAILEHUM.

O3nakomiieHHe C oOpa3laMyd OpraHMYeCKUX BEIIeCTB M MaTepuajaMM Ha HUX OCHOBE,
MOJICIIMPOBAHME  MOJEKYJ  OpPraHMYeCKHX  BEIIeCTB,  HAOIIOAEHWE W ONHCAaHue
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPALECHUI0 OPraHMYECKHUX BEIIECTB IIPU HArpeBaHUU
(nnaBieHue, oOyrJauBaHUE U FTOPEHUE).

Pa3znea 2. YriaeBogopoasi (13 yacos).

AJKaHbBl: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psii. MeraH M 3TaH — MpocTellIne
IpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpEeHUs ), HaX0XACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, T'OMOJIOTMYECKMH psAl. OTUIEH W NPONWIEH — IpOCTEHIINe
IPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJMMEpH3aluN ), TOJy4yeHHEe U IPUMEHEHHE.
Ankanuensl: OyrtamgueH-1,3 u wmetwiOyTtaaues-1,3: cTpoeHHe, BaXHEHUITHE XUMHUYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHYECKUI psl. ALETUIIEH — MPOCTEHIINMA
IpEeJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHME, (PU3NYECKHE M XMMHUYECKUE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HNE U IPUMEHEHHE.

Apenbl. beHszon: coctaB, cTpoeHMe, (U3MYECKME M XUMHMYECKHE CBOMCTBAa (peakuuu
TaJIOTEHUPOBAHMUST W HUTPOBAHMS), MOJyuYE€HUE WM MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOkCUYHOCTh  apeHOB.  ['eHeTmyeckas CBSI3b  MEXIYy  YIVIEBOJOpOJaMH,
IIPUHAJIEKANIMMY K pa3IMYHbIM KJ1accaM.

[TpuponHbIe HCTOUYHUKH YTI€BOAOPOA0B. IIpupogHblii Ta3 U nomyTHble HeQTsHbIE Ta3bl. HedTh
u e mpoucxoxaenue. CrnocoObl mepepaboOTKU HEPTH: MEpPEroHKa, KPEKUHT (TePMUYECKHIA,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOJYKThI €ro nepepaboTKy.
OKCHepUMEHTAIbHbIE METO/Ibl U3YUEHHUS BEUIECTB U WX MPEBPAIllCHUN!

O3HaKOMJIEHHE ¢ 00pasliaMH IUIacTMace, KayuyKoB U pe3uHbl, koutekuuu «Hedtbe» u «Yromby,
MOJIEJTMPOBAHUE MOJIEKYJI YTIIEBOIOPOAOB U raJOreHONPOU3BOIHBIX, TPOBEACHNE IPAKTHYECKON
paloThI: MOJTyuyeHHe ITHIICHA U U3yYSHHUE ero CBOMCTB.

PacuérHble 3a1auu.

Boruncnenuss mo ypaBHEHMIO XMMHMUYECKOW peakuuu (Macchl, 00bE€Ma, KOJUYECTBA MCXOIHOTO
BellecTBa WJIM MNPOAYKTa peaklMH IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3
VCXOJHBIX BEILECTB I IPOAYKTOB PEAKIIUH).




Pa3nea 3. Kuciopoacoaepsxxamue opranndeckue coequHenus (13 yacon).

[IpenensHble OTHOATOMHBIE CIIUPTHI. METaHON U 3TAaHOJI: CTPOEHUE, (PU3MUECKUE U XUMUYECKHE
CBOICTBa (peaKkUUM ¢ aKTUBHBIMU METajulaMH, rajJOre€HOBOJOpPOJaMH, TOPEHNUE), IPUMEHEHHUE.
BonoponHeie cBs3M MEXIy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HAa OPraHu3M
YeJI0BEKa.

MHoroaTomMHble COUPTHI. DTUJICHIVIMKONIb U TJIMLEPUH: CTPOCHHE, (PU3UYEeCKHe U XUMHUUYECKUe
CBOMCTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METAJUIAMH, KA4eCTBEHHAs peakius Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

®deHou: CTpOEHHE MOJEKYJbl, (PU3MUECKue M XMMHUYECKHe CcBoicTBa. TOKCHMUHOCTH (eHona.
[Tpumenenue penona.

Anbnerunpl U kemonsi. GopManbAerul, aueTadbAerH: CTpOeHHE, (PU3HUECKUEe U XUMUYECKHE
CBOICTBa (peakLMM OKHCIEHHS U BOCCTAHOBJICHHUS, KAaUECTBEHHbIE pEaKLUM), IOIYyYEHUE U
IIPUMEHEHHE.

OMHOOCHOBHBIE TIpe/IebHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAasE W YKCYCHAas KHCIOTHI:
CTpO€HUe, PU3NUECKUEe U XUMHUUECKHE CBOMCTBA (CBOMCTBA, 00LIME ISl KJlacca KUCIIOT, peakLus
TepudUKaNMU), TOoNydeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3¢Upbl KaK IPOU3BOJIHbIE KApOOHOBBIX KUCIOT. ['H1ponu3 cioxHbIX 3¢upoB. XKupsl.
I'mpponus xupoB. [Ipumenenune xupos. bruosornueckas posib )KUPOB.

VYraeBodpl: cOCTaB, KJIaccH(UKalMsg yIiIeBoAOB (MOHO-, U- U Mojucaxapuibl). ['mokosza —
NPOCTEHIINIA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJBbI, (U3NYECKHE M XHUMHYECKHE
cBoiicTBa (B3aumogeiictBue ¢ ruapokcunom meau (II), okucieHue amMMHMadHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u wnemtronosza kKak NpupoiHble noiuMepbl. CTpoeHHME Kpaxmana M LEJUTIOJIO03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).
OKCHEpUMEHTAIbHbBIE METO/Ibl U3YUEHHUs BEUIECTB U UX MPEBPAILCHUN!

poBe/ieHUe, HaOMIo/eHHe M ONHCAaHHE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KAueCTBEHHbIE PEaKIMU OJHOATOMHBIX CNUPTOB (OKHcieHue sraHona okcuaom Mmeau(Il)),
MHOT'0aTOMHBIX CHHUPTOB (B3auMozelcTBue riunepuHa ¢ rugpokcuaoMm meau(ll)), anpaerunon
(okucneHne amMMHauyHbIM pacTBOpoM okcuja cepeOpa(l) u  ruapoxcumom  menu(ll),
B3aMMOJIEIICTBHE KpaxMayla ¢ MOJOM), MPOBEJCHUE MPAKTUYECKON paboThl: CBOICTBa pacTBOpa
YKCYCHOM KHCJIOTHI.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHHIO XMMHMYECKOH peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOJIHOTO
BEIIECTBA WJIM TNPOJAYKTAa pEakIUH IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WK MPOAYKTOB PEAKIUH).

Pasnen 4. AzoTconepxamme opranudeckue coeqnnenus (3 yaca).

AMUHOKHCIOTHl Kak aM(oTepHble OpraHMYecKue coequHeHus. Puznyeckue U XHUMHUYECKHE
CBOWCTBA AaMHUHOKMCJIOT (Ha NpuMepe TINuIMHA). buomormyeckoe 3HaueHHWE AMHHOKHUCIIOT.
ITenTuaer.

benkn kak mnpupoAHBIE BBICOKOMOJEKYJSpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIM3, IEHATypalus,
Ka4eCTBEHHBIE pEaKIIu Ha OeJKH.

OKCepUMEHTAIbHbIE METO/Ibl U3YUYEHHUS BEUIECTB U UX

OpeBpalleHUi: HaOMI0/IeHHe M ONMHCAHWE JEeMOHCTPAIlMOHHBIX ONBITOB: JIEHATypauus OelKoB
IIPU HarpeBaHUU, [IBETHBIE PEAKIIUU OCJIKOB.

Paznien 5. BeicokomonekynsipHble coeiuHeH s (2 yaca).

OcHOBHBIE TIOHSTHSI XWMHU BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKYyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJMMEPHU3aIIs U MOJIMKOHICHCAIINS.
OKCIEPUMEHTAJILHBIE METOAbl M3YYECHMsI BEIIECTB W UX MPEBPALIEHUN: O3HAKOMJIEHHE C
oOpa31amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.




Me:XnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpenIMETHBIX CBsI3€d INpU M3YYEHMM oOpraHuuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU AJIs1 OTJIENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.
OO01e ecTeCTBEHHO-HAayuyHbIEe MOHATHUSA: sSBJICHHE, HAy4yHbIH (DaKT, TMIIOTE3d, 3aKOH, TEOpHs,
aHalu3, CHUHTE3, Kiaccu(UKalus, NEpUOJUYHOCTb, HAOIIOJCHHE, W3MEPEHHE, SKCIECPUMEHT,
MOJIEJIMPOBAHUE.

®usuka: MaTepus, 3HEPIUs, macca, aToM, JIEKTPOH, MOJIEKyJa, 3HEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BEITUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeLIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.
TexHosorust: NUILEBbIE MPOIYKThl, OCHOBBI PAL[MOHAJIBHOIO IUTAHUS, MOIOLIUE CPEJICTBA,
JICKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 kacc

OO0mas u Heoprann4yeckas xumus (34 yaca).

Paznen 1. Teoperuueckue ocHoBbI Xxumuu (13 yacoB).

000J10uKa. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHHU. ATOMHBIC OpOuTanu, S-, P-, O- BIEeMEHTHI.
OcobeHHOCTH pacnpeiesIeHHsI JIEKTPOHOB 110 OPOUTAIISIM B aTOMaXx 3JIEMEHTOB IEPBbIX YETHIPEX
MIEPHUOOB. DIEKTPOHHAS KOH(MUTYPAIIHS ATOMOB.

ITepuognuecknii 3akoH u Ilepuonnueckas cucrema xumudeckux 3nemeHToB . M. Menneneesa.
Csa3p nmepuoauueckoro 3akoHa u llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB /.
H. MenneneeBa ¢ COBPEMEHHOH TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTBIX U CIOXKHBIX BEIIECTB 10 rpyIIamM
U IIEproiaM. 3HaYEHHUE NIEPUOJNYECKOrO 3aKOHA B Pa3BUTHUH HAYyKH.

Crpoenue BeniecTBa. XuMU4ecKkas CBsA3b. Buibl XuMuueckoi cBsA3M (KOBaJEHTHAsI HEMOJIApHAs
U TOJSIpHAsi, MOHHAasl, MeTaJuinyeckas). MexaHn3Mbl 00pa3oBaHUsl KOBAJIEHTHOW XMMHUYECKOH
cBs3M  (OOMEHHBII M  JIOHOPHO-aKLENTOpHBIM). Bomoponnas  cBsi3b.  BaseHTHOCTS.
DneKTpoOTpULATENBHOCTh. CTEeNEHb OKUCIIEHN. IOHBI: KAaTHOHBI ¥ aHUOHBI.

BemiectBa MOJEKyNSIpHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTne o gucnepcHBIX cuctemax. VcTHHHBIE M KOJIOMIOHBIE pacTBOpbl. MaccoBas noms
BElECTBa B pacTBOpE.

Knaccugukanus HeopraHndeckux coennHeHMd. HoMmeHkaTypa HEOpPraHMYeCKHX BEIEeCTB.
['eHeTnyeckas CBSI3b HEOPTraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IMYHBIM KJIaccaM.
Xumnueckass peakuus. Kiaccupukanuss XUMMUYECKHMX peakUMid B HEOPraHUYECKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BELLIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iduYHbIX (QakTopoB. OOpaTUMble peaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTHyeckass aucconmanus. CuibHble W cinabble anekTponuThl. Cpena  BOAHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalibHas, IeJ0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB U UX MPEBPALIEHUI: TeMOHCTpaIus TabJIuIl
«Ilepnonnueckas cucremMa xuMmuueckux diemeHToB JI. M. MenneneeBa», u3ydyeHue Mojenen
KPUCTAIITNYECKUX PELIETOK, HalJo1eHne
U OIMCaHNE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIo’KEHUE NMEPOKCHIA BOAOPOAA B
INPUCYTCTBUM  KaTajlW3aTropa, OINpeAesieHue Cpeabl pacTBOPOB BEIIECTB C  IOMOIIbIO
YHHMBEPCAJIbHOT'O WHAMKATOpA, peakMi HOHHOTO OOMEHa), MPOBEACHNE MPAaKTUYECKOH paboThI
«BnusiHMEe pa3anyuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON PEAKIIHI.




Pacuérnnle 3a1aum.

Pacué€Tel mo ypaBHEHHSM XHMHYECKHX PEaKIMi, B TOM YHCIIC TEPMOXHMMHYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TMTOHSATHUS «MACCOBAst JOJIs BEILIECTBAY.

Paznen 2. Heoprannueckasi xumus (17 yacos).

Hewmeramnsl. Ilonoxenune HemeraiioB B [lepuonudyeckon cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenaeneeBa U OCOOCHHOCTH CTpoeHHS aToMoB. Du3nMyecKkue CBOWCTBA HEMETAJUIOB.
AJTOTpOnUsl HEMETAJUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa U yriepoaa).

XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, (hochopa, yriiepoaa u
KpEMHHs]) M HX COEAMHEHUM (OKCHUIOB, KHUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxxenue wmetamioB B Ilepuoanueckoil cuctemMe XUMHUYECKHX HiieMeHTOB /l.
U. MenneneeBa. OCOOCHHOCTH CTPOSHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOIime
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METaJIOB.

XHUMHYECKHUE CBOWMCTBA BAXHEUIIUX META/UIOB (HATPUU, KaJIMH, KaJdbI[Ui, MarHui, aTlOMUHHH,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue criocoOb! moayyeHus: MeTaluioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.
OKCIEPUMEHTATbHBIC METOJIbI M3YUYEHHUs BEIICCTB M MX IPEBPAIICHUN: U3YYEHUE KOJUICKIIUU
«MeTayibl ¥ CIUTaBbI», OOpPA3IOB HEMETALIOB, pEIICHUE SKCIEPUMEHTANIBHBIX 3ajad,
HAOJIOZICHUE M OIKMCAaHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA ATFOMUHHUS C PACTBOPAMH KHUCJIOT M IIEIOYEH, KAUeCTBCHHBIC PEAKIIMU Ha KaTHOHBI
METaJlIOB).

PacuérHblie 3a/1aun.

Pacuérel Macchl BeniecTBa wiM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCe MU
00BEMY OJTHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, pacy€Thl Macchl (00BEMA, KOIUYECTBA
BEII[ECTBA) MPOYKTOB PEAKIIMU, €CIIU OJTHO M3 BEIIECTB UMEET IIPUMECH.

Paznen 3. Xumus u :ku3nb (4 yaca).

Pons xumuum B obOecrneueHUM SKOJOTUYECKOW, HHEPreTHYeCKOW W THUIIEBON 0€30MacHOCTH,
pa3BUTUU MeauLUHBL. [loHSATHE O Hay4yHBIX METOJaxX IO3HaHUS BEUIECTB M XHWMHUYECKHX
peaKunii.

[IpencraBienuss 00 OOIMUX HAYYHBIX MPUHIMIAX MPOMBIIUICHHOTO MONYYEHHUS Ba)KHEHIIMX
BEIIIECTB.

YenoBek B MHUpE BEIIECTB W MaTepUANIOB: BaXXHEHIINWE CTPOUTENIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIEC yI0OpEHUSI.

XuMHST U 3J0pOBbE YETIOBEKA: MpaBUjIa MCIIOIH30BaHUS JICKAPCTBEHHBIX MPENaparoB, MpaBHiia
0e30MacHOr0 UCTOIb30BaHUS MPENapaToB OBITOBON XHMHH B IOBCEAHEBHON KHU3HU.

Me:xnpeaMeTHBIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBsi3ed MPH M3ydeHUU oOuIell u HeopraHudeckod xumuu B 11
KJIacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYyYHBIX MOHATHH, Tak
U TIOHSATHUH, SBISAIOIIUXCS CUCTEMHBIMHU JUISl OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LIUKJIA.

OO0mre ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAy4yHBIM (akT, TUIIOTE3a, 3aKOH, TEOpHsl, aHaJM3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCHEPUMEHT, MOJCIUPOBaHHE,
U3MEpPEHHUE, SBJICHHE.

®usnka: Marepus, BHEPrus, Macca, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, YHEPIeTUUYECKUN YPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEIIMUMHBI U €IUHUIIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: kinerka, opraHusM, 3Kocuctema, 6uochepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BelIEeCTB B OpraHu3Me.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIINBO, PECYPCHI.
TexHonorust: XMMHUYECKass MPOMBIIUIEHHOCTb, METAJULYPrus, IMPOU3BOJACTBO CTPOMUTEIBHBIX
MaTepHalioB,  CEIbCKOXO3SMCTBEHHOE  NIPOW3BOJACTBO,  NUIIEBAas  IPOMBIIUICHHOCTb,



(I)apMaLIGBTI/I‘IeCKaSI IMPOMBINIJICHHOCTD, MMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIOHMOHHBIX MaTcpuraiosB, OJICKTPOHHAasA MMPOMBIINIJICHHOCTD,
HaHOTCXHOJIOTHUH.

ITNIAHUPYEMBIE PE3VIJIBTATBI OOCBOEHUS ITPEIMETA «XUMMWAD»
JIMYHOCTHBIE PE3VIJIBTATDI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOSHHUS OOYYAIOIIMMHUCS MPOrpamMMm
cpeanero oOmero odpazoBaHHs (JIMYHOCTHBIM, METAlpeAMETHBIM M HpeaMeTHbiM). HayuHo-
METOJUYECKOW OCHOBOM i1 pa3pabOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHHS MpPOrpamMm
CpeaHero o0mero 00pa3oBaHus SABISETCS CHCTEMHO-IEATETbHOCTHBIN MTOIXO/T.

B cooTBercTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS MpeameTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE:

--0CO3HAaHUE OOYYAIOIIUMHUCA POCCUMCKON T'PaKIAHCKOM HWIECHTUYHOCTU — TOTOBHOCTU K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICICHHIO;

--HaJIMuMe MOTUBALUU K 00y4EHUIO;

--IIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHWI JIHMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XUMHUU;

--TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCSI B CBOCU JEATEIBHOCTH --
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

--HaJIMuMe MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYphl U CIIOCOOHOCTU CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JImuyHOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XHMHUs» JOCTHTAIOTCS B €IMHCTBE y4eOHOU M
BOCIUTATEIbHONU JESITENbHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMH, COIIMOKYJIHTYPHBIMHU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJACAJaMH POCCUHCKOIO TI'pa’KAaHCKOro OOIIecTBa,
OPUHITHIMU B OOIIIECTBE HOPMAaMH M TPaBUJIAMU TOBEACHHS, CIIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00YYarOIIUXCsl.
JIndHOCTHBIE pe3yibTaThl OCBOCHHUS MpeAMeTa « XUMHUS» OTPakaloT cOPMUPOBAHHOCTH OMBITA
MO3HABATEJIIbHON M MPaKTHYECKOM JESATENIbHOCTH OOYYaroUIMXCs M0 peaju3alud MPUHITHIX B
o0111eCcTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMSA:

--OCO3HAHMS OOYYArOIIMMUCA CBOMX KOHCTUTYLMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHUS K
3aKOHY U MPaBOMNOPSAKY;

--MIPEJCTaBJICHUSI O COLMAIbHBIX HOpPMax M TMpPaBWIAX MEXKIMYHOCTHBIX OTHOIIEHUA B
KOJUJIEKTHBE;

--TOTOBHOCTU K COBMECTHOW TBOPYECKOH NEATENbHOCTH MPH CO3JaHUU Y4YeOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATEIbHBIX 3a/1a4, BHITTOJIHEHHH XUMUUECKUX SKCTIEPUMEHTOB;
--CIIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTyYMEHTHI IPYTUX MPU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUEOHOI 1eATeNbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

--[IEHHOCTHOT'O OTHOILIEHUSI K HCTOPUYECKOMY M Hay4YHOMY HACJIETUIO0 OT€UECTBEHHOW XUMHUH;
YBOXEHHSI K TPOIIECCY TBOPUYECTBA B OOJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHHSA TOT0, 4YTO JIOCTH)KEHUS HAyKH €eCTh pe3yibTaT JUINTENbHBIX HaOII0/IeHUH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
--HHTEpeca 1 M03HABATEIbHBIX MOTUBOB B MOYYEHUU U MOCIEIYIONIEM aHalu3e nH(opMaluu o
NEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:

--HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMUS];

--CIIOCOOHOCTH OIIEHWBATh CHUTYallUH, CBS3aHHBIE C XHUMHYECKUMHU SIBJICHHUSIMHU, MPUHUMATH
OCO3HAHHBIE PEUIEHUs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



--TOTOBHOCTH OILIEHHUBATh CBOE IMIOBEJACHUE M IIOCTYNKM CBOMX TOBAapUUIEH C NO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) hpopMHPOBaAHNS KYJIbTYPbI 310POBbSI:

--IOHUMAaHMUsI 1IEHHOCTeH 3J0poBOro M 0Oe3omacHOro ooOpasza KU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;
--coOJII0IeHHsI TIPaBUII OE30MacCHOT0 OOPAIEHHUS C BEIIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU U
B TPY/IOBOH JCSTEIBHOCTH;

--[MIOHUMAaHUsI [ICHHOCTH MPaBUJI UHAUBHUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOT0 MOBE/ICHUS B
CUTyaIUAX, YIPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

--OCO3HAHUS TIOCJIEICTBUN M HENPUATHS BPEOHBIX MPUBBIYEK (YMOTPEOJICHUSI aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) TPy10BOIr0 BOCIIMTAHMS

--KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKON  JEATEIHHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUIAX ACSITEIbHOCTH;

--yCTAHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3aJa4  COLMUAIBbHON
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

--HHTEpeca K MPAKTUICCKOMY M3yUEHHUIO POPECCHil Pa3IMuHOro Pojia, B TOM YHCJIC HA OCHOBE
MIPUMEHEHHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

--YBaXXEHUS K TPYIY, JIOJSM TPpYJla U pe3yJibTaTaM TPYAOBOU JAEATEIHHOCTH;

--TOTOBHOCTH K OCO3HAHHOMY BBbIOOPY WHAMBHAYaJIbHON TpaeKTOopuu 0Opa3oBaHUs, Oyryiein
po()eCCuu U pean3alud COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

--9KOJIOTHUECKU 1IeJIeCOO0Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHHKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

--MIOHUMAaHMs TI00AJBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHOM U COLIMATIBHOM CPEIbL;

--OCO3HAHMSI HEOOXOJUMOCTH HCIIONb30BAHMS JOCTHKEHUN XUMHH Ji PEHIeHHs BOIPOCOB
paloOHATIBLHOTO TPUPOIOIIOIH30BAHNS,

--aKTUBHOT'O HETIPUATHUSI IEUCTBUI, IPUHOCAILIUX BPEA OKPYXKAIOIIEH MPUPOIHON Cpesie, YMEHUS
MIPOTHO3UPOBATH HEOJIATOMPHUATHBIE HKOJIOTHUYECKUE MOCTIEACTBUS MPEPUHUMAEMBIX JTEUCTBUIN
Y IIpEe0TBpalIaTh UX;

--HaJIMYUsl PA3BUTOTO OKOJOTUYECKOTO MBIIUJICHUS, HSKOJOTUYECKOW KYJIbTYphI, OIIbITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

--c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIECTBEHHOW NMPAKTUKH;

--IOHUMaHMs CleUu(UKM XUMHHM Kak HayKH, OCO3HaHHMA €€ ponu B (HOpMHpPOBaAHHUH
PalMOHATLHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH TIEIOCTHOTO TIPEACTABICHUS 00 OKpYKaIoIeM
MI/Ipe KaK O €IUHCTBEC HpHpOI[BI 1 YCJIIOBCKA, B IIO3HAHHH HpI/IpO)IHI)IX SaKOHOMepHOCTeﬁ 158
pelLIeHUH TTPOOJIEM COXPAHEHUS PUPOTHOTO PABHOBECHS;

--yOSXXIEHHOCTH B O0CO0OW 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM IMBIJIM3AIUU: B €&
I'YMaHUCTUYECKON HANpaBICHHOCTH M BAXKHOW POJIM B CO3JaHUU HOBOHM 0a3bl MaTepUabHOM
KyJbTYpPbl, PEUICHUH TII00ANbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKOM, TMHUIIEBOH U DKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIMIIMHBI,
00eCIeYeHUH YCIIOBHUI YCIEIIHOTO TPYy/ia M 9KOJOTHUYECKH KOM(POPTHOMN KHU3HHU Ka)I0T0 UICHA
00111eCTBA;

'eCTeCTBeHHO-HaquOfI l"paMOTHOCTI/I: IIOHUMAaHUS CYHIHOCTI/I METOAOB IIO3HAaHMUs,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJB30BaTh MOJy4YacMbIe 3HAHUS JIJIS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa M MPOUCXOASIINX B HEM H3MEHEHHI,
YMEHUs JeJIaTh 000CHOBAHHbIC 3aKJIFOUCHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJTyYEHHUS TOCTOBEPHBIX BHIBOJIOB;



--CITIOCOOHOCTH CaMOCTOSITETTFHO MCIOJB30BaTh XUMUYECKUE 3HAHUS IS PEIICHUsl MpoOiIeM B
peabHBIX KU3HCHHBIX CHTYAIIHsX;

--HUHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON e TEIbHOCTH,

--TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHIO M C€amMo00Opa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH TIO XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSAMH;

--UHTEpeca K 0COOEHHOCTSIM Tpy/a B Pa3IMYHbBIX cepax MpodhecCHOHAIBHON AeITeTbHOCTH.

METAIIPE/IMETHBIE PE3VJIbTATBI.

MeranpeaMeTHbIe pPe3yiIbTaThl OCBOCHHS YYEOHOTO mnpenMera «XHMHUs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

--3HaYMMbIC JUIS  (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUILTHHAPHBIE
(MeXnpeIMeTHbIE) OOLIeHAYYHbIE TIOHSTHS, OTPAXKAIOIINE LIETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpIui, SABJICHUC, IIPOHECC, CUCTEMA, HaqubIﬁ (1)aKT, MIpUHOMUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);
--yHUBEpcajbHble y4ueOHble AEWCTBUS (II03HABATEIbHbIE, KOMMYHUKATUBHBIE, PErYyJISTHUBHBIE),
obecrieunBaroiue GopMupoBaHue QyHKIIMOHAILHON TPAMOTHOCTH U COIIMATBHON KOMITCTCHIIUU
00yyJaromuxcs;

--CIIOCOOHOCTh 00y4JaroIuXxcs HCIIOJIh30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM MIPAKTHKE.

MeranpeameTHbie  pe3yJIbTaThl  OTPAXKAIOT  OBJIAJICHUE  YHHUBEPCATBHBIMU  YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

OB.Haz(e}me YHUBEPCAJIbHBIMHA y‘lQﬁHLIMI/I NO03HABATEeJbHbIMH JIeliICTBUSIMU:

1) 0a3oBbIe JJOrMYecKHUe AeHCTBUS:

--CAaMOCTOSITENIbHO  (OPMYIUPOBATH M aKTyalIM3UpOBaTh MpPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

--OIPENENATh e AeSITEIbHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPHUH UX JOCTUKEHUS,
--COOTHOCHUTL PE3YJIbTAThI ACATCIIBHOCTU C IMMIOCTABJICHHBIMU LECISIMHU,

--ACTIOJb30BATh TP OCBOCHUM 3HAHUN MPUEMBI JIOTUMYECKOTO MBIIUIEHUS — BBIIEIATh
XAapaKTCPHBIC IIPHU3HAKU HOHATHH WU yYCTaHaBJIMBATb KX B3aUMOCBA3b, HUCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

--BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA Knaccmbm(aunn BCIICCTB U XUMHNYCCKUX peaKuHﬁ;
YCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEX1Yy U3YUaEeMbIMU SIBJICHUSIMU;

--CTPOUTH JIOTUYCCKUC PACCYKACHUA (I/IHILYKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHEU'IOFI/II/I), BBISABJIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIUPOBATH BBIBOABI U
3aKIJTFOYCHUSI;

--IPUMEHSTh B TMpoIlecce MO3HAHMS, HCIOJb3yeMble B XUMHUHU CHMBOJUYECKHE (3HAKOBBIE)
MOJIeINIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
XuMHYeckass (opMmyna, YypaBHEHHE XHMHUECKOH peakiMu — TpU PEIIeHUHd Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3aaad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABIICHUA
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XUMHUECKUX PEAKIIHil.

2) 0a30BbI€ HCCJIEN0BATEIbCKHE IeHCTBUS:

--BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUM;
bopMyITUPOBATh 1SN U 33/1a4U UCCIICIOBAHMS, HCTIOIB30BaTh MOCTABICHHBIE M CAMOCTOSATEIHLHO
c(OpMyJIUpPOBAaHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTAa TIO3HAHMS W OCHOBBI IS
q)OpMI/IPOBaHI/Iﬂ THUIIOTE3BI IO MPOBEPKE MPAaBHUIIBHOCTU BBICKA3bIBACMBIX Cy)K)IGHHﬁ;

--BJIaJIETh HABBIKAMHM CaMOCTOATENBHOIO IIJJAHUPOBAaHUS W TPOBEJICHUS YUYECHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJOM IPOIECcca, CaMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (QOopMyIUpOBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

--[IPHOOPETATh OMBIT YYCHHUECKON MCCIIeOBATENLCKON U MPOCKTHON JIEATEIBHOCTH, MPOSBIISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY IOMCKY METOJOB PEIICHHUS MPaKTHYECKHX
3a[a4, MPUMEHEHUIO PA3JTUYHBIX METOJIOB MTO3HAHMUS.

3) pabora ¢ ungopmanmeii:

--OpUEHTUPOBATLCSA B PA3IMYHBIX MCTOYHUKAX MH(OpPMANNU (HAyIHO-TIOMYJIIpHAs JTUTEepaTypa
XUMHYECKOTO COJICpP)KaHUs, CIPAaBOYHBIE IOCOOMs, pecypchl MHTepHera), aHaIM3UpOBAThH
WH(POPMAIIMIO PA3JIMYHBIX BHJIOB U (OpPM MPEACTABICHUS, KPUTUYECCKH OIICHUBATH €&
JIOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTH;

--hbopMynHpOBaTH 3aMpOChl W TPHUMEHSTH pPa3IUYHBIE METOJbI TPHU TOUCKE H OTOOpe
UHpOpMaIUU, HEOOXOIMMOM IS BHIMIOJIHEHHS YISOHBIX 33124 ONPEICIIEHHOTO THIIA;
NpHOOpETaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

--CAMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (GOpMYy TpEICTaBICHUS WHGOPMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

--HCTI0JIb30BATh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPH PadOTe ¢ XMMHUYECKON WH(pOpMannei:
NPUMEHATh MEXIIPEIMETHBIC ((PU3UYECKUE U MAaTeMaTHYECKHE) 3HAKU M CHMBOJIBI, (hOPMYJIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

--UCTOJIB30BaTh M  MPEoOpa3oBBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA  HATJISIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY J1eHCTBUAMM:

--33/1aBaTh ~ BOMPOCHI IO  CYIIECTBY  OOCY>KJaeMoll  TeMbl B XOJA€  Juaiora
W/WIM JUCKYCCHM, BBICKAa3bIBaTh HJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS TTPEIIOKEHHOM 3a/1a4u;

--BBICTyIaTh C TIPE3EHTAUUEH pe3yJbTAaTOB IO3HABATEIBHOM JAESITEIBHOCTH, IOJIYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMHU IMPU  BBITOJHEHUH XHUMHYECKOIO
SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peaym3anyy y4eOHOTO MPOeKTa U (HOPMYIHPOBATh BBIBOJBI IO pPE3yJbTaTaM MPOBEIASHHBIX
MCCIICIOBAHUM MyTEM COTTIACOBAHMS MO3UIIMI B X0O€ 00CYKIeHUS U 0OMEHAa MHEHHSIMH.

OsgilaieHHe YHMBEPCAJIbHBIMHU PeryIsiTHBHBIMH 1€ CTBUSIMU:

--CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILIECTBJIATH CBOIO II03HABATEIBHYIO JAESATEIbHOCTb,
onpenenss e€ eI U 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alrOpUT™M JIEHCTBUI NpU BBIMOJHEHWH Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajlad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yUYETOM MOJMyUYEHHUs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUYECKUX PEAKLUSAX;

--OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

I[MPEIMETHBIE PE3VJIbTATHI

10 kaace

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUsS) OTpaXxaroT:
--c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUN IIpUpoarI, B (bOpMI/IpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM Cpelie;

--BJIAICHUC CUCTEMON XUMHYECKUX 3H3HI/II>1, KOTOpasi BKIIFOYACT: OCHOBOIIOJArarOmue MmOHATHA
(XMMUYECKHI JJIEMEHT, aToM, JJIeKTPOHHas O0OJ0YKa aToMa, MOJIEKyJia, BaJeHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaméHHasl), MOJb, MOJSIpHAs Macca, MOJSPHBIH 00BEM, YIIEpPOIAHBIA  CKEJeT,
GyHKIMOHATBHAS TPyMMa, paJuKan, W30MEpHUs, MU30MEpPbl, TOMOJOTUYECKHA psa, TOMOJOTH,
YIJIEBOJOPObI, KACIOPOA U a30TCOJAEpKAIINe COSAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemectB  A. M. ByTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAIIUEe B OCHOBE MOHHUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUN, (PAKTOJIOTHYECKHE CBEJIEHUSI O CBOMCTBAX,
cocTaBe, OJMy4YeHUH U 0€30MaCHOM MCIOJb30BAaHNN BAKHEHUIIINX OPraHUIECKIX BEIIECTB B OBITY
Y IPaKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

--c(hOpPMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTePHBbIC MPU3HAKU MOHITHHA, YCTAaHABIMBATh UX
B3aUMOCB$I3b, MCIOJb30BATh COOTBETCTBYIOILKE MOHATUS IPU OINKMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

--c(hOPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHON) (hOPMYIT OPraHMYECKUX BEIIECTB
U YpaBHEHUHM XMMHYECKUX PEAKLUWN, U3rOTAaBIMBATh MOJEIN MOJIEKYJ OPraHHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOEHMUS;

--c(hOPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPHUHAJICKHOCTb H3YYEHHBIX OPraHUYECKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpeNeNEHHOMY KiacCy/Tpynmne CoeluHEHHN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COCIMHEHMS), JTaBaThb UM Ha3BaHus 1o cuctematudeckoil Homenkiatype (IUPAC), a taxxe
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEIIECTB (STUJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLEPHUH, (EeHOJN, (OpMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCIIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIUH);

--c(hOPMUPOBAHHOCTh YMEHHS ONPEACNATh BHIbI XHMHUYECKOH CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

--c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSITH MOJI0KEHUS TEOPUU CTPOCHHSI OPraHUYECKIX BEIIECTB
A. M. bytnepoBa 1151 0ObSICHEHHS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHUs! MacChl BEIIECTB;

--c()OPMHUPOBAHHOCTh YMEHUH XapaKTEePHU30BaTh COCTAB, CTPOCHUE, (DU3MUECKHE U XUMHUECKUE
CBOICTBA TUNUYHBIX MPEACTABUTENCH pPa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH,
9TaH, STWICH, NPOIWICH, aleTWIeH, OyraaweH-1,3, mermnOyraauen-1,3, OEH30J, METaHOIN,
9TaHOJ, TUIICHTIIMKOJb, TTUIEPUH, (PEHO, aleTaabJAeTu, MypaBbuHas U YKCYCHAasi KUCIIOTBI,
[JII0K03a, Kpaxmaj, LEJUI0J03a, aMMHOYKCYCHas KHUCIJIOTa), WJUIIOCTPUPOBATh I'€HETUYECKYIO
CBSI3b MEXJY HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIMM C UCIOJIb30BAaHUEM
CTPYKTYPHBIX (hopMyT;

--c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh MCTOYHUKU YIIEBOJOPOAHOTO CHIpbs (HE(TH,
IPUPOJHBIN ra3, yroip), CocoObl UX MEepPepadOTKH U MPAKTHUYECKOE MPUMEHEHHUE MPOJYKTOB
nepepadoTKH;

--c(hOpMUPOBAaHHOCTH YMEHHMM MPOBOAUTH BBIUYMCICHHUS MO XUMUYECKHM YPaBHEHHSIM (MacChl,
00Bb€Ma, KOJHMYECTBAa KMCXOJHOTO BEIIEeCTBA WM MPOAYKTa pPEaKIMH MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOJTHBIX BEII[ECTB
WM TIPOJYKTOB PEAKIUN);

--c(hOpMUPOBAaHHOCTh YMEHHI BJIAJAE€Th CHUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUSI, MCHOJB3yeMbIX B XWMHUHM NPU HM3YYEHUM BELIECTB M XHUMHYECKUX SIBJICHUU
(HaOmrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

--c(hOPMHUPOBAHHOCTh YMEHHH COONIOATh MpaBWiIa TOJIb30BAHUS XUMHUYECKON MOCYIOU H
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

--c(hOpMUPOBAaHHOCTh yYMEHUW IUIAHUPOBATH U  BBINOJHATh XUMHYECKUNA OKCIEPUMEHT
(mpeBpaleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyUYEHUE ITHICHA U U3YUYEHHE €ro
CBOICTB, KaueCTBEHHbIE pEAKIMM OpPraHMYEeCKHX BEIIECTB, JEHaTypanus OeIKoB Mpu
HarpeBaHUU, IIBETHBIE PEAKIINN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
npyu oOpallleHuu C BEIeCTBaMU U JIAOOpaTOPHBIM 00OPYIOBaHUEM, MPEJICTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCu YpaBHEHHUN COOTBETCTBYIOIIMX pEaKIUil u
(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

--c(hOPMHUPOBAHHOCTh YMEHUH KPHUTUYECKH AaHAU3UPOBATh XHUMHUECKYI0 HH(POPMAIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHopmanuu, UHTEpHET U IpyTux);



--c(hOpMHUPOBAHHOCTH YMEHHM COOJIIOIaTh MPaBUIIa SKOJOTHIECKH 11eJIeCO00Pa3HOT0 MOBEICHHUS
B OBITY W TpPYJOBOW JAEATEIHHOCTH B IEISIX COXPAHEHUS CBOETO 3I0POBBS M OKpPY)KAIOLICH
MIPUPOIHON Cpefbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX
OpPraHWYeCKUX BEIICCTB, MOHUMAs cMbIci mokaszarens [1JIK, moscHaTh Ha mpumepax crocoObl
YMEHBIIICHUS U TPEOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEIIOBEKA;

JUTE 0OYYaIOUIMXCSl C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBbS: YMEHUE NMPUMEHSITh 3HAHHS
00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIICCTB U XMMHYECKUX SBICHHIA,

JUIA CIIETIBIX W CIa0OBUAALIMX OOYYAIOIIUXCS: YMEHHE HCIIOJIb30BaTh Pelbe(yHO-TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiins ms 3anucu XuMu4eckux (hopMyit.

11 kiaace

[IpenmeTHbIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
--c(hOPMHUPOBAHHOCTh MPEICTABICHUIA: O XWMHYECKOW COCTABJIAIONICH €CTECTBEHHO-HAYYHOUN
KapTUHBI MHUpa, POJIU XUMHH B TMO3HAHUU SIBJICHUU TPUPOJIbI, B (OPMUPOBAHUU MBIILJICHUS U
KyJIbTYpPbl JINYHOCTH, €€ (YHKIMOHAIHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpelIE;

--BJIaJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOIINE TOHITHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JICKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBIA O0BEM, BaJEHTHOCTh, OJJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHCICHUS,
XUMUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), KPUCTALTUYECKAS
peméTka, TUIbl XUMHYECKHMX  pEaKlMil, pacTBOpP, DJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOIMAIUSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb XHUMHUYECKOU
peaKkiuu, XHMHUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsl DIIEKTPOIUTUYECKOU
auccouranuu, nepuoandeckuil 3akon [. M. MenaeneeBa, 3akOH COXpaHEHUs MacChl BEILECTB,
3aKOH COXpPaHEHUs U MPEBPAILEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUH W O€30MaCHOM HCIIOJIb30BAaHWU BAKHEUIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U MTPAKTHUYECKOMN JAEeATeIbHOCTH YEeTIOBEKA;

--c(hopMUPOBAaHHOCTh YMEHUN BBISBISATH XapaKTepHbIE MPU3HAKUA MOHSATHH, YCTaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHUS NPU ONHCAHUM HEOPTraHWYECKUX
BEILECTB U UX IPEBPALLICHU;

--C(hOPMHUPOBAHHOCTh YMEHUN UCIOIB30BaTh XUMHUYECKYI) CHMBOJHKY [UISI COCTaBJICHUS
dbopMyn BEHIECTB W YpaBHEHUH XMMHYECKUX PEAKIHi, CHUCTEeMATHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TtpuBHajbHBIE Ha3BaHWs OTIEJIBbHBIX HEOPTraHMYECKHX BeIIECTB (YrapHbI Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, Herami€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
IpyrHe);

--c(hOpMUPOBAaHHOCTh YMEHHI ONPENENsITh BaJCHTHOCTh M CTETNEHb OKUCICHHUS XHUMHUYECKHX
AIIEMEHTOB B COCIMHEHHIX PA3IMUYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuThdecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPTAaHUYECKUX COCTMHCHHUI;

--c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAIC)KHOCTh HEOPTaHUYECKHX BEIIECTB IO
WX COCTaBy K OMpeNeIEHHOMY KJIAcCy/TPyIIe COCNMHEHHH (MPOCThIC BEHIECTBA — METAIIBI U
HEMETAJlIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM(pOTEpHBIE THAPOKCUIBI, COTIH);
--c(hopMUPOBAaHHOCTH YMEHHI paCKphIBaTh CMBICI Tieproaudeckoro 3akoHa J[. . Menneneesa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOILYI0, OOBbSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;
--c(hopMUPOBAaHHOCTh YMEHUN XapaKTEPU30BATh JJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHUX
sanemeHToB 1-4  mepuonoB lleprognyeckoil  cUCTEMBI XUMHUYECKHUX  3JI€MEHTOB  /JI.
. MenneneeBa, UCMONB3ys MOHITHS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPTrETHUYCCKHE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHUYECKHUX OJIIEMEHTOB M HX



COCIMHEHUHN 10 mepuojam u rpynmnaMm llepuoaudyeckoil cuCTeMbl XMMUYECKUX 3JIEMEHTOB /.
N. Menpeneena;

--c()OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BEILECTB Pa3JIMYHbIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE M€HETUYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIMX
XUMHYECKHX peakLuii;

--C()OPMHUPOBAHHOCTh yMEHHUS KJIAacCU(UIMPOBATh XHUMHUYECKHE PEAKIHH [0 Ppa3IuYHBbIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YYaCTHIO KaTalIn3aTopa);
--C()OPMHPOBAHHOCTh YMEHUI COCTaBIATh YPAaBHEHUS pEaKLMi pasiM4HbIX THUIIOB, MOJIHBIE U
COKpAIlIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHAa, YYUTHIBAs YCJOBHUSA, MPU KOTOPBIX 3TH
pEaKUMU UAYT IO KOHIIA;

--c()OPMHPOBAHHOCTh YMEHUI NMPOBOAMUTH PEAKIUH, MOJITBEPKAAIONINE Ka4eCTBEHHBI COCTaB
pa3INYHBIX HEOPTaHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

--C()OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLUIHOCTb OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;
--C()OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHUMOCTb CKOPOCTHM XMMHUYECKOH PEaKIMU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlHero Bozneiicteus (npunuun Jle Hlatense);

--c()OpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI, JIeXKAIUe B OCHOBE
IOPOMBIIIJICHHOTO TOJy4YE€HUSI CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpPMHUPOBAHHOCTh
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX HNPHUHILMIAX M 3KOJOTMYECKUX IMpoOjIeMax XUMHYECKOIO
IPOM3BOJICTBA;

--c(hOpPMHUPOBAHHOCTh YMEHUI IPOBOJUThH BBIUMCIICHUS C MCIIOIb30BAHUEM MOHATHS «MaccOBast
JI0J1s1 BELIECTBA B pacTBOPE», 00BEMHBIX OTHOLIEHUH Ta30B MPH XMMHUUYECKHX PEaKIUsIX, MAaCChl
BEIIECTBA WK 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe MM 00BEMY OJTHOTO
U3 YYacTBYIOIIMX B PpEaKlUU BEIIECTB, TEIUIOBOro 3(dekra peakluuud Ha OCHOBE 3aKOHOB
COXPAaHEHHUs MacChl BELIECTB, IPEBPAILIEHUS U COXPAaHEHUS IHEPIHH;

--c()OPMHPOBAHHOCTh YMEHUH COOMIOATh MpaBMJIa IOJB30BAaHUS XUMHUYECKOW IMOCYAOH U
1abopaTOpHBIM 000PYIOBAaHKMEM, a TAKXKe MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHSMU 110 BBIIIOJHEHUIO JTA00PATOPHBIX XUMHUECKUX OIBITOB;

--c()OPMHUPOBAHHOCTh YMEHMHM IUJIAHUPOBAaTh U  BBIIOJHATH XUMHUYECKUH OKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOAOPOAA B MPHCYTCTBUM KaTalu3aTopa, ONpeAeTeHHE Cpeibl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATbHOIO UHAUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOTO OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynbdar-, kKapOOHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHbIX
3agad nmo TtemMam «Metamibly U «HemeTamib») B COOTBETCTBUM C IpaBHJIAMH TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaDOpAaTOPHBIM 000PYI0BaHUEM, NPEICTABIAThH
pe3yabTaThl XMMHUYECKOTo 3KCIepUMeHTa B (opMe 3almuCH YpPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIMPOBATh BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

--COPMHPOBAHHOCTh YMEHMH KPUTHYECKHM AaHAIM3MPOBATh XUMHMUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTepHET u
JPYTHX);

--c(hOpMHUPOBAHHOCTh YMEHHM COOII0IaTh MpaBUia 3KOJIOTUYECKH 11€71€cO00pa3HOro MOBEIEHUS
B OBITY M TpPYyJOBOW JEATEIHOCTH B LEISIX COXPAHEHUS CBOETO 3/I0pOBbSl U OKpY’Karomien
MIPUPOJIHOI Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKMBBIE OPTaHU3MbI OMPENEIEHHBIX
BEIIECTB, MOHUMas cMbica nokazatens [1IK, moscHATe Ha nmpumepax crnocoObl YMEHbIICHUS U
MPEIOTBPALICHHS UX BPEITHOTO BO3/AEUCTBUS HAa OPTaHU3M YEJIOBEKa;

JUIs 00YyYarOUINXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHUE MPUMEHSATh 3HAHUSA
00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUIA CIeNbIX M CHa0OBUAALIMX OOYYaroIUMXCs: YMEHHE HCIOJIb30BaTh pelibe(yHO-TOUCUHYIO
cuctemy o0o3nauenuii JI. bpaiiis s 3anucu Xumudeckux Gopmyit.



YYEBHO-METOJNYECKOE OBECIIEYEHUME OBPA3OBATEJIBHOI
JEATEJIBHOCTU

Obs3aTenbHbIC YUeOHbIE MaTEPUAIIbI I yUCHHKA!
1.VUYEBHUK O.C. TABPUEJISIH, U.I. OCTPOYMOB, C.A. CJIAJIKOB «XUMUS. 10 KJIACC. BA3OBBIi1

YPOBEHb», M., [IPOCBEIIIEHME, 2022.
METOJMYECKHE MATEPHAIJIBI JJIA YUUTEJLA:

1..IMopran Exunoro conepxanus oduiero oopasosanus https://edsoo.ru/
2.CMO pns yuureneit xumuu chim.Kipk.ru

MUDOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU MHTEPHET:

1.bubnuoTeka [HOK https://m.edsoo.ru/7t41cc794
2.bubmuoreka IIOK https://m.edsoo.ru/7f41c292

3. Mos mkoda https://meschool.edu.ru/

4 PDOIII https://resh.edu.ru/

5.Karanor mudposoro obpaszosarensHoro koutenta (IIOK) https://educont.ru/


https://m.edsoo.ru/7f41c292
https://meschool.edu.ru/
https://resh.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

10 kmace
OneKTpOHHBIE .
(it ) BocnurarenbHblii KOMIIOHEHT
U poBbIe N
KommuectBo gacos P conepskanus paGoueit
HaumeHoBaHue pas/iesioB U TEM Konrposbrbie [paxruyeckne obpasoBaTebHbIe [IPOrPaMMBI
Ne n/mt POrpaMMBbl Bcero paboThI PaboThI pecypcesl

PA3JIEJI 1. TEOPETUYECKHE OCHOBBI OPTAHMYECKOM XUMMM (3 uaca)

HampuomuquKoe socnumanue :
CIIOCOOHOCTh OLICHMUBATh BKJIaJ
pOCCI/IﬁCKI/IX y‘IéHLIX B CTAaHOBJICHUE U
pa3BuUTHE 6I/IOJ'IOFI/II/I, IIOHMMaHHE

IpenmeT opraHM4eCKON XUMHH. 3HaYeHUs OUOJIOTUH B ITO3HAHUH

Teopus cTpoeHnst OpraHU4ecKUuX http://school-collection.edu.ru  |3akoHOB IPUPO/IBI, B )KH3HHU YeTOBEKA
1.1. |coenunenuit A.M. bytneposa. 3 0 0 Enunnas xomrexnus LIOP U COBPEMEHHOI'0 O0IIECTRa.
Uroro no pazueny 3 0 0

PA3/IEJI 2. YIVIEBOJIOPO/IBI (13 yacos).

Lennocmu HAyuHO20 NO3HAHUSA
CMOCOOHOCTH MCIOJIB30BATh
oJTy4aeMble 3HAHUS JUIsS aHAIN32 U
OOBSICHEHHS ABJICHUH OKPY)KAIOIIEr0
MHUpa U IPOUCXOJSIIHX B HEM
M3MEHEHHMIT; yMEHHE JIeNaTh
000CHOBaHHBIE 3aKJIIOUEHHS Ha
OCHOBE Hay4HbIX (haKTOB U
IIpenenbHbIE YTIIEBOAOPOABI — http://school-collection.edu.ru  [uMeronmxcst JaHHBIX ¢ LENBIO

2.1. |ankaHsl. 32 0 0 Enunnast kosuexuus LIOP HOJIY4EHHS] JOCTOBEPHBIX BBIBOJIOB.




HEHHOCmu HAY4YHO20 NO3HAHUA .
TNNOHUMaHHUE CYITHOCTH METOA0B
TMO3HaHUA, UCITOJIb3YEMBIX B
€CTCCTBCHHBIX HayKaX; YMCHHUEC
JACJIaTh 000CHOBaHHBIE 3aKIIFOYEHUS HA
OCHOB€ Hay4YHbIX (1)aKTOB u
HenpenenbHble yrneBoaopoib: http://school-collection.edu.ru  [umMeronmxcst TaHHBIX C LENBIO

2.2. QJIKEHBI, aJIKaAUEHB], aJIKUHEIL. 6 0 1 Enunas xomnekuus [{OP IOJIy4Y€HHS JOCTOBEPHBIX BBIBOJIOB.

T]eRHOCIT HAYUHO20 TIOSHATAL -
HOHHUMAHHE CYI[HOCTH METO/I0B
HO3HAHMS, UCIIOJIb3yEMbIX B
€CTECTBEHHBIX HAYKaX, CIOCOOHOCTh
UCIIOJIb30BAaTh MOJIy4aeMble 3HAHHS
IUIsL aHAJIM3a ¥ OObsACHEHUSI SIBIICHUI
OKPYKaIOIIEro MUpa U
HPOHCXOISIIMX B HEM H3MCHCHHUIT;
yMEHHE JIeNaTh 000CHOBaHHbIE
3aKJIFOYCHHS Ha OCHOBE HAYYHBIX
(haKTOB U UMEIOIMXCS JAHHBIX C
http://school-collection.edu.ru  |tesnbro mosydeHUs JOCTOBEPHBIX

2.3.  |ApoMaTudecKue yraeBoa0pOIbI 2 0 0 Ennnas xomrexuus LIOP BBIBOJIOB.
LleHHocmu HAY4YHO20 NO3HAHUA .

CIIOCOOHOCTH CAMOCTOSATEIILHO

IIprponHEIE HCTOYHHUKH HMCII0JIb30BaTh XUMHYECKUE 3HAHUS
YIJIEBOJIOPOJIOB U UX http://school-collection.edu.ru  |mss pemenust mpo6GieM B peaibHbIX
2.4. |mepepaboTka. 3 1 0 Enunas komnekims LIOP JKM3HEHHBIX CUTYaIHsIX.
Wroro mo pazueny 13 1 1

PA3JIEJI 3. KUCJIOPOACOAEPXKAIIIUE OPTAHNYECKHWE COE/IMHEHMUSA (13 yacos)




Lennocmu nayunozo nosnanus
MOHUMaHHUE CYIIHOCTH METOJI0B
MIO3HaHHUS], HCTIOIB3yEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTD
WCIIOJIB30BATh TOJy4aeMble 3HAHHS
UL aHATIM3a U OOBSICHEHHUS SIBIICHUI
OKPYKAIOILIEro MUpa U
MIPOUCXOASIINX B HEM U3MEHEHHH;
yMEHHe AeNaTh 000CHOBaHHBIS
3aKJIFOYCHHST HA OCHOBE HAayYHbIX
(haKkTOB U UMCIOLINXCS TAHHBIX C
http://school-collection.edu.ru  |tesnbro moydeHUs TOCTOBEPHBIX
3.1. [Cromptel. Denom. 3 0 0 Enunas kostexiust L{OP BBIBOJIOB.

Lernnoemu Hu)/"tHUCU FTUSHURUA .
MMOHMMAaHHUE CYILIHOCTU METOOB
MO3HAHMSI, UCTIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTb
KCIOJIb30BaTh M0JTy4aeMble 3HAHUS
JIJISL aHAIIM3a U OOBSICHEHHMSI SIBJIEHUM
OKPY>KaIOLLEro MUpa 1
MIPOUCXOASAIIUX B HEM U3MEHEHUI];
yMEHHE JieNaTh 000CHOBaHHbBIE
3aKJIFOYEHHS HA OCHOBE HAyYHBIX
(haKTOB M UMEIOLIMXCSI JAHHBIX C

Anpaneruabl. KapOoHOBEIC http://school-collection.edu.ru  |uesnbio mosydeHUs JOCTOBEPHBIX
3.2. [xucnotsl. CroxHbIE H3QUPEL. 7 0 1|Enunas xomnexuus LIOP BBIBOJIOB.
Fpaafcc)ancme ejicnumanue.
FOTOBHOCTh K COBMECTHOM

TBOPYECKOH  AESITENBHOCTH  TPHU
CO3/1aHUN y4eOHBIX MIPOCKTOB,
pelIeHNH YIeOHBIX U MO3HABATEIBHBIX

. 3a4a4 U BBIIIOJJHCHUHU XHUMHWYCCKHUX
http://school-collection.edu.ru

SKCIIEPUMEHTOB.
3.3.  [YruneBonsl 3 1 0|Enunas xomnekuus IIOP p

Wroro no paznery 13 1 1

PA3JEJ 4. ABOTCOAEPKAIIME OPTAHUYECKHWE COEJUHEHMUS (3 yaca)




http://school-collection.edu.ru

Lennocmu nayunoco nosnanus .
MMOHUMAaHHUE CYIIHOCTH METOJIOB
MTO3HAHUSI, KCIIOJIb3YeMbIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTb
HCIIOJIb30BATh TT0JTydaeMble 3HAHUS
JIJISL aHAJIM3a U OOBSICHEHHMSI SIBJIEHUIN
OKPYXKAOIIEro MUpa
MIPOUCXOASAIIMX B HEM U3MEHEHUI];
yMeHHE JieNaTh 000CHOBaHHbBIE
3aKJIFOYEHHS Ha OCHOBE Hay4YHBIX
(haKTOB M UMEIOLIMXCSI JaHHBIX C
LIENTBIO TTOJTyYEeHUS JOCTOBEPHBIX

41. |AMuHbl. AMUHOKHCIOTEL. benku. 3 0 0 Enunas xomtexuus [JOP BBIBOJIOB.
Uroro no pazueny 3 0 0
PA3JIEJI 5. BBICOKOMOJIEKYJISIPHBIE OPTAHUYECKUE COEJIUHEHUSI ( 2 yaca)
I.leHHocmu HAY4YHO20 NO3HAHUA .
CMOCOGHOCTD CAMOCTOSATENBHO
UCTIONBb30BATh XUMHUECKUE 3HAHUS
http://school-collection.edu.ru  |mss pemienust mpoGiaeM B peabHbIX

5.1. |IImactmaccsl. Kayayku. BonokHa. 2 1 0 Ennnas xomrexuus LIOP JKU3HCHHBIX CHTYALUSIX.

Wroro mo pazueny 2 1 0

OBUIEE KOJIMYECTBO YACOB I10
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TEMATHYECKOE IINTAHUPOBAHHUE

11 xnace
OneKTpOHHBIE .
BocnutarenbHblid KOMITOHEHT
KonuuecTBo yacoB (uudpossie) conepxanus padoueii
HaunmeHnoBaHue pa3nenoB u Tem KonTtponsusie IIpakTuueckue o0pa3oBaTebHbIE TPOrPAMMB
Ne ni/nt MIPOTPaMMBbI Bcero paboTsr paboTsI pecypcel P
PA3JIEJI 1. TEOPETUYECKHUE OCHOBbBI XUMMWMU (3 yaca)
CrtpoeHne aTOMOB. )
o Hampuomuqec’Koe eocnumaHue .
Ilepuonnueckuii
CIIOCOOHOCTH OLIEHUBATH BKJIA]]
aKkoH 1 POCCHIICKUX yUEHBIX B CTAHOBIICHUE H
[Mepuoymieckas Pa3sBUTHE XUMHH, TTOHUMAHKE
CHCTEMa XUMUYICCKHUX 3HAYCHHUSI XUMHH B TIO3HAHHHU 3aKOHOB
3JIEMEHTOB http://school-collection.edu.ru  |mprposl, B KuU3HH YeTOBEKa U
1.1. [A.HN. Mengneneesa. 3 0 O|Enunas xomnexkuus LOP COBPEMEHHOTO OOIIECTBA.
Hampuomul{eawe socnumaHue .
CHOCOOHOCTD OLICHUBATH BKJIA]
pOCCUHCKUX YYEHBIX B CTAHOBJICHUE U
Ppa3sBUTHUEC XUMUHU, IOHUMAHUE
3HAYCHUS XUMHH B [I0O3HAHHUU 3aKOHOB
Crpoenue BemecTsa. http://school-collection.edu.ru  [mpupopl, B )KH3HH YeTOBEKa U
1.2. |MHoroob6pa3ue BEIecTs. 4 0 0|Enunas xomnexuus [JOP COBPEMEHHOTO 00LIECTBA.
Fpamcc)ancme eicnumanue.
FOTOBHOCTh K COBMECTHOM
TBOPUYECKOM JIeATEIbHOCTH npu
co3/1aHun y4eOHBIX MPOCKTOB,
pCIICHNA y‘-IC6HbIX M IMO3HAaBaATCJIbHBIX
http://school-collection.edu.ru 34718t M BBITIOMNHCHIH - XHMHITCCKHIX
1.3. [Xumuueckue peakuum. 6 1 1|Enunas xomrexknus [TOP IKCTICPUMCHTOB.
Hroro no pazgeny 13 1 1

PA3JEJI 2. HEOPTAHUYECKASA XUMMUS (13 yacos).




2.1.

Merannsl.

http://school-collection.edu.ru
Enunas xomnexuus [JOP

[ennocmu nayunoeo nosHanus:
CIOCOOHOCTh CAaMOCTOSATEIBHO
UCTIOJIb30BATh XUMHUYECKHE 3HAHUS
JUIS pelieHHs IPo0IeM B peabHbIX
KHU3HEHHBIX CUTYaIHsAX.

2.2.

Hewmeramnsr.

http://school-collection.edu.ru
Enunas xomnexuus LIOP

Lennocmu nayunozo nosHanus .
CIOCOOHOCTh CAaMOCTOSATEIBHO
UCTIOJIb30BATh XUMUYECKHE 3HAHUS
JUISl pelieHus Ipo0IeM B peabHbIX
JKM3HEHHBIX CUTYaLHsX.

2.3.

CBs13b OPraHN4eCKux nu
HEOPraHUYECKUX COCI[PIHCHPIFI.

0 0

http://school-collection.edu.ru
Enunas xomnexuus LIOP

Llennocmu nayuno2o nosHanus:
CIOCOOHOCTh CAMOCTOSATENBHO
UCIIOJIb30BATh XUMHYECKHE 3HAHUS
JUISl pelieHHst Ipo0IIeM B peabHbIX
JKM3HEHHBIX CUTYaLHsX.

Hroro

10 pa3zeny

17

1 2

PA3JIEJI 3. XUMUA U KU3HDb (4

yaca)

3.1.

XUMHUS U KU3HD.

o
o

http://school-collection.edu.ru
Enunas xomnexuus [JOP

Tampuomuueckoe socnumatue
CIIOCOOHOCTH OLIEHMBATH BKJIAJ

pOCCHﬁCKI/IX y‘{éHBIX B CTAHOBJICHUC U

Ppa3BUTHC XUMUH, IOHUMAHUC

3HAYCHUA XUMHWH B IIO3BHAHHUU 3aKOHOB

MpUPOABI, B )KU3HU UCIIOBCKA U
COBPCMECHHOT'O OGH.ICCTBEL

Hroro

0 pazeny

(=)
(=)

OBIIEE KOJIMYECTBO YACOB I10

34
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