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yueOHoro npeamera «Xumus» (ba3oBblii ypoBeHb)

st o0yvaromuxes 10 — 11 knaccos

r-k Xabaposck-47, 2023



INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMHUU Ha ypOBHE CpelHEro ooiero oopazoBaHus pa3paboTaHa Ha OCHOBE
denepanpHoro 3aKoHa 0T 29.12.2012 Ne 273-d3 «O6 obpa3zoBanuu B Poccuiickoii Deaepanumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POII COO), mnpencraBieHHbIXx B DenepaibHOM TOCYJapCTBEHHOM
oOpazoBatensHOM ctaaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO Mpeamera
«Xumus» B 00pazoBaTeNbHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyomux
OCHOBHBIE 00pa3oBaTEIbHBIC MPOTPAMMBI, M OCHOBHBIX MOJIOKEHUI «CTpareruu pa3BUTHUS
Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 ronma» (Pacnmopsbxenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHH, K OIpeIesIeHUI0 O0Iei
CTpaTeruu oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0y4aroIluXcs CpPeACcCTBaMU y4eOHOro mpeaMera
«Xumusi» st 10-11 xmaccoB Ha 0a30BOM YPOBHE COCTABHIIM KOHIIENTYadbHBIC TOJOKEHUS
OI'OC COO o B3aMOOOYCIOBICHHOCTH II€JICH, COJAEpI)KaHUsA, PE3yIbTaTOB OOYYCHHS U
TpeOOBaHUI K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMoOe BBIIYCKHHKaMHU  001Ie00pazoBaTeIbHOM
OpraHu3ally, SIBISETCS HEOThEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPHUCYIIMX LEJIOCTHOM CHUCTeME XUMHYECKOro oOpa3oBaHus. OTH IIEHHOCTHU
KacaroTcsl TIO3HAHMs 3aKOHOB IMPHUPOJBI, (JOPMUPOBAHHS MHUPOBO33PEHHS U OOLIEH KyIbTYpHI
YeJOBEeKa, a TaKKe ODKOJOIMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
pUpOIHOM cpene. Peannusyercs xumuyeckoe o0pazoBaHue 00y4arOUIMXCsS HA YPOBHE CPEIHETO
oOmiero oO6pa3zoBaHMs CpeACTBaMHM y4eOHOTO Ipeamera «XUMHs», COAepXKaHWe U MOCTPOCHUE
KOTOPOTO ONpeAeNeHbl B IMpOrpaMMe MO XHMHUHU C Y4YETOM CHEIU(PHUKH HAyKH XUMUH, €&
3HAa4YeHUs B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOM KU3HU OOLIECTBa, a TAaKXKe C y4ETOM OOIIMNX
Henel M NPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEJHET0 OOIIETro
obpazoBanus B Poccuiickoii @eneparum.

XuMUS KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOM
LUBWIN3AIMH, B CO3/IaHUN HOBOM 0a3bl MaTrepHalibHON KyiabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dbopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBILIUIEHUS, B CO3[JaHHE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpyXaroIlleM MUpE KaK O €IMHCTBE MPUPOBI U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
HA OCHOBE IIOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JpYrMMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOThEMJIEMOI 4YacTbI0 MUPOBOM KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsI KaK Hayka CO3MJaTelbHasl, KaKk HaykKa
BBICOKMX TE€XHOJIOTHMH HaIlpaBJIeHa Ha PElIEHUE INI00ATbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS
YEeJIOBEUeCTBA — CBHIPHEBOM, DHEPreTUYECKOM, IHUIIEBON, HKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMH LENSAMH W NPUHLIUIAMU CpPEIHEro o0Iero oOpa3oBaHUS
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIi ypOBEHb N3YYEHUS) OPHEHTHPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATOTOBKY OOy4aromuxcs, HEOOXOAMMYIO UM JJs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOKEHNS 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.



CocraBsitoliuMu  pefMeTa «XuUMuUs» SBIAIOTCA 0a3oBble Kypcbl — «OpraHnuueckas
xumus» 1 «O01as 1 HeopraHudyeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHusI KOTOPBIX
SBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHHU (C BKIIOUEHHEM
3HaHUH U3 0o0lIel XUMHM) U OpraHndeckor xuMuu. @opMupoBaHue NaHHONW CHUCTEMbI 3HAHUN
IpU U3YYEHHUU NpeaMeTa 00ecreyrMBaeT BO3MOXHOCTh PACCMOTPEHHUS] BCETO MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHSITHIA, 3aKOHOB ¥ TEOPUI XHUMHUH.

CtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKkas
XUMUs» chopMHpOBaHa B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHUCTEMHOTO MOAXOAa K U3YyYEHUIO
ydeOHOro Marepuaia W OOYCJIOBICHAa HMCTOPUYCCKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWHM Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BEIIECTBA
paccMaTpUBAIOTC Ha YpOBHE KJIACCHYECKOH TEOPUM CTPOEHUS OPraHMUYECKHUX COEIUHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX IMPEICTABICHUM O CTPOEHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEIIECTBAX IAlOTCA B Pa3sBUTHU — OT YIJIEBOAOPOAOB [0
CJIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COE€OUHEHHH. B Kypce opraHuueckoil XMMHU MOJTy4aroT
pa3BuUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro oOpa30BaHUs IEpBOHAYaIbHbIE
NPEICTaBICHUS O XUMHUYECKOH CBS3M, KIIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaAKIIUH.

[Ton HOBBIM YrJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
U3yYeHHBII Ha YpPOBHE OCHOBHOTO o0OImIero o0pa3oBaHMs TEOPETHUECKUI MaTepuan u
(aKTONIOrHMYECKHE CBEJCHHUS O BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0miast 1 HeopraHuveckass XUMHUs» 0O0ydaroIUMCS MPEAOCTaBISAETCSI BOZMOKHOCTh OCO3HATh
3HAYEHUE TMEePHOAMYECKOrO0 3aKOHa € OOIIETEOPETHMUYECKUX U METOJOJIOTHYECKUX IO3ULHM,
riy0xe MOHATh UCTOPUYECKOe HM3MEeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 10
OOBSACHSIOLIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BEILIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XMMUYECKUX PEAKLMSIX, UX CYITHOCTU M 3aKOHOMEPHOCTSAX MPOTEKaHUs
jononHsiercas B Kypcax 10 wm 11 KiaccoB naneMeHTaMu COJEpKaHUs, HMMEUUMU
KYJIBTYpPOJOTMYECKUI M MNPUKIAJAHOM Xapakrep. OTH 3HAHHUA CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XHMHUHU C JIpYTUMH HayKaMH, pacKpblBaloT €€ posib B IO3HABaTEIbHOM U
MPAKTHYECKON AESITENbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHUS K IMPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTHUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JIJIS MOMNOJIHEHUs 3HAaHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3a7ad. B menom coxpepxkanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS M3y4YeHHs OPUEHTHPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi IOHUMaHUsl QUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOr0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, I03HABAEMOCTh ITPUPOHBIX SIBICHUI MYTEM 3KCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYMI MEXKIYy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOChUIKAMH,
OCO3HaHHE POJIM XUMHUHU B PELICHUM IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
HSHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muane pemieHus 3amad  BOCTIMTAHUS, Pa3BUTHS M COIMANU3aLMU  O0YyYarOUIMXCs
IIPUHATHIE MPOrPaMMON IO XUMHUHM IOAXOAbI K OIPEACIEHUIO COIEP)KaHUS U IOCTPOEHUs
npeaMera MpeaycMaTpuBaroT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUEHUE JJIS Pa3IMUHBIX BUJIOB ACSITEIbHOCTU: pelIeHUs npo0jemM, MOUcKa, aHaau3a u



o0paboTkn wH(pOpMaIK, HEOOXOAUMBIX IS TMPHOOPETEHUS ONbITA NPAKTUYECKOH U
UCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IIO3HAHUM XUMMH.

B mpaktuke mpenosaBaHus XMMUHM Kak Ha YPOBHE OCHOBHOTO 00ILlero 00pa3oBaHMsl, TaK U
Ha ypOBHE cpenHero oomero oOpa3oBaHHs, TPU  ONPEACICHUU  COJAEp)KaTeNbHOU
XapaKTePUCTHKH IeJIed W3YYeHHUs IpeIMeTa HampaBlIeHHEM IEepBOCTENICHHONH 3HAYMMOCTH
TPaJULMOHHO TNpu3Haércd (OPMUPOBAHME OCHOB XUMHUYECKOM HAykM Kak o0JjacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHYECKOW JESITEIbHOCTH 4YelOBeKa M Kak OJHOTO U3
KOMITOHEHTOB MHPOBOH KyJIbTyphl. C METOIMYECKOW TOYKH 3pEHHUS TaKOW TMOIXOA K
OTIpENIeJICHUIO TIeJICH U3Y4YeHUs TIpeIMEeTa SIBIISICTCS BIIOJIHE ONPABIAHHBIM.

CornacHo NTaHHOM TOYKE 3pEHHUs IJIABHBIMU LENISAMU U3y4YeHMs NpenMeTa «XUMHs» Ha
6a3oBom ypoBHe (10 =11 kJ1.) ABISIFOTCS:

e (QopmupoBaHUE CHCTEMbl XUMHYECKMX 3HAHWH Kak Ba)KHEHIIEH COCTaBISAIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOUYEBBIE TTOHSTHSA,
(GyHIaMeHTalbHbIE 3aKOHBl U TEOPUUM XMMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
[IOHUMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHII MHPOBO33PEHYECKOT0 XapakTepa,
03HAKOMJIEHUE C UCTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

e (opMupOBaHHME W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIIECTB U
XMMHUYECKHX PEAKIMHA, HEOOXOAUMBIX Ui MPHUOOPETEHUs YMEHUH OpUEHTHPOBATHCS B
MHpE BELIECTB U XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKOHN U
MOBCEIHEBHOM KU3HU;

e Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H
OOBSICHEHUEM XUMHMUYECKOTO HKCIEPUMEHTa, COOJMI0JEHUEM NpaBUil O€30MacHOro
oOpallieHus C BEIIeCTBAMHU.

Hapsiny ¢ aTum, copepkartenibHas XapakTepUCTUKa Iesiel M 3a/1a4 U3y4eHHUs IpeaMeTra B
porpaMMe 1Mo XMUMHUHU YyTOUYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU NMPUOPUTETAMU
B cHUCTeME cpemHero obmero oOpaszoBanus. CerofHss B MpeENojaBaHUW XUMHH B OOJIbIIEH
CTETIEHU OTNAETCd NPEANOYTeHHEe MPAKTUYECKOH KOMIIOHEHTE CoOJiepXaHusd OOy4YeHHMs,
OPUCHTUPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 00IIe00pa30BaTeIbHON  OpraHU3alluH,
BJIaJICIONIEr0 He HaOOpOM 3HaHM, a (YHKIMOHAIHHON I'PaMOTHOCTBIO, TO €CTh CrocobamMu U
YMEHHUSMHU aKTHBHOTO TIOJYYCHUS 3HAHWHA W MPUMEHEHHS WX B PEATbHOW KHU3HH JUIS PEIICHHS
IPaKTUYECKUX 3a/1a4.

B cBf3u c STUM TpM U3yYeHHH TMpeaMera «XUMHS» JIOMHHHPYIOUIEe 3HA4YeHUE
nproOpeTaroT Takue eI U 3aJauu, Kak:

amanTanmusg  OOydJalOmMXCsl K  YCIOBHSIM — JUHAMHYHO  pa3BUBAIONICTOCS  MUpA,
(dbopMHpOBaHHE HHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOpa3oBaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TMPHHATHIO TPAMOTHBIX pPELUICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dopMupoBaHHEe Yy OOYyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUYEBBIX KOMIIETEHIIMN),
UMEIOIUX YHUBEPCAJIbHOE 3HAYCHUE JJIsl Pa3IMYHbIX BUIOB JEATEIBHOCTH: PELICHUs IpoOiIeM,
IIOWCKa, aHamu3a uU o00paboTkM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHs OIbITa
NEeSITeTbHOCTH, KOTOpAasi 3aHUMAeT Ba)KHOE MECTO B TO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
MO3MLIUH YKOJIOTHUECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUECKUX MTPOLIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
0o0y4aromuxcs: CrocOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUSA [0 XUMHUH B
COOTBETCTBUM C )KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTSI TIOMCKA M aHAIN3a Y9eOHOH M HayJHO-TIOMYJIIPHON MH(POPMAIIUN XUMHUYECKOTO
COJIepIKaHUS;

dbopMHpoBaHUE U pa3BUTHE y 0OYUYAIOIIMXCS aCCOIIMATUBHOIO U JIOTUYECKOT'O MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpPblE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH IJIAHUPOBAHUU U NPOBEJAECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE Yy OOydJaromuxcs yOekIEHHOCTH B TYMaHHUCTHUECKON HAIpaBlIEHHOCTU
XUMHUH, €€ BaXHOW pOIM B  pEUICHWHM MIO0OaIbHBIX MpOOJIEeM  palOHAIBHOTO
IIPUPOJIONIOIB30BAaHUS, IOMOJHEHUSI SHEPreTHYECKHX PECYpCOB M COXPaHEHUS MPHUPOJHOTO
paBHOBECHSI, OCO3HAHHA HEOOXOAUMOCTH OEpeKHOr0 OTHOLIEHUS K MPUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHHSI OMBITA UCIIOJIb30BAHUS MOJYYCHHBIX 3HAHUM JIsl TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMHU.

B ydeOHOM 1utane cpeaHero oomero oopa3oBaHUs MpeaAMET «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOM 00macTn « EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO61iee yuciio yacoB, OTBEAEHHBIX I MU3yYEHUS XUMUH, HA 0a30BOM YpOBHE CPEIHEr0
obmiero obpazoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 vac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henento).



COJAEPKAHUE OBYYEHUA
10 KUIACC

OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH

IIpenMeTr opraHMYecKOi XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpOeHUs OpraHudecKux coequHeHnii A. M. bytneposa,
e€ ocHOBHbIe NOJOXKEHUSA. CTpyKTypHbIE (OPMYJIBI OpPraHWYECKUX BelIecTB. ['omororus,
n30MepHsd. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o  kimaccuukauumm  opraHuueckux  BemiectB.  HomeHkmartypa
OpPraHMYECKHUX COCJIMHEHMH (cHUcTeMaTHyecKas) M TPUBHAIbHbIE HA3BaHUS BaXXHEHUIIMX
IIPEACTABUTENIEH KIIACCOB OPTAHMYECKUX BEILIECTB.

OKCIIEpUMEHTAJIBHBIE METOJBI M3Y4YCHHs BEIIECTB M MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu OpraHMYECKUX BEIIECTB M MaTepHajaMH Ha WX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYECKHUX BEIIEeCTB, HaOJIOJEHWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
[IPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHuU (IJIaBieHUEe, OOyTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psia. MeTaH um 3TaH — MpocTenline
NPEJCTaBUTENIN AJIKAHOB: (HU3MUECKME M XHUMHYECKHE CBOMCTBa (peakuuy 3aMelIeHHs U
TOpPEHMSI), HAX0KJIEHUE B IIPUPOJIE, TOIY4EHUE U TIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH PSAJ. DTUICH UM MPONWIEH — MPOCTEHIIne
NPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
rajJlor€HUPOBaHUs, TUIPATALMU, OKUCIEHUS U ITOJIMMEPU3ALIUN ), [TOJIyY€HUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwinOytaaueH-1,3: cTpoeHHE, BOKHEWUIINE XUMHUYECKUE
cBoiicTBa (peakuus noaumepusanun). [loayyeHre CHHTETHYECKOTO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs,, TOMOJIOTUYECKMH psia. AUeTuieH —
NPOCTEHIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuu TUIAPUPOBAHUS, TAIOI€HUPOBAHMS, THIpATallUH, TOPEHHUSI ), IOTyYE€HUE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (puU3MUECKHE M XHMHUYECKHE CBOHCTBAa (peakuuu
raJOreHUPOBAaHUsI M HUTPOBAHUs), MOJyYEHHE W NpUMEHeHue. Tonyon: cocmae, cmpoeHue,
Qusuueckue u XumuiecKue Ce0UCMea (peaKyuu 2ai02eHUposanus U HUMPOBAHUs), NOIYYeHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTMYeckas CBA3b MEXAY  YIVIEBOJOPOJAMH,
IIPUHAUIEKAIMMHU K Pa3JIMYHbIM KJIACCaM.

[TpupoaHble UCTOUYHUKU YIIeBOAOPOAOB. [IpupoHblil ra3 U MomyTHbIE HEQTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTkH He(TH: MEpPeroHka, KPEKUHT
(TepMHUUECKHd, KaTaTUTUYECKUI), MUpoiau3. [IponyKkTel nepepaboTku HEPTH, UX NPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib 1 IPOAYKTHI €ro nepepadoTKy.

OKCHepUMEHTAJIbHBIE METO/Ibl M3Y4YE€HHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «HedTs» u «Yromap», MoaeIrupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB W TaJOr€HONPOM3BOJHBIX, IPOBEIEHHE NPAKTHYECKOW pPaOOTHI:
IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €TI0 CBOMCTB.

PacuérHble 3anaun.




Bbruuciienust 1Mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOAHOTO BEIIECTBA MM MPOAYKTAa pEakUWU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB MU MPOIYKTOB PEAKIUN).

Kucsopoacoaep:xamue oprannyeckue coeMHeHNs

[IpenenpHBIE OMHOATOMHBIC CHHPTHL. MeETaHON W AITaHON: CTPOSHUE, (U3NYECKUE U
XUMHUYECKHE CBOWCTBA (pEakluu C aKTMBHBIMU METajllaMH, TaJIoOT€HOBOJIOPOJAMHU, TOPEHUE),
npuMeHeHue. BoiopoHbie CBA3M MEKIy MOJIEKYJIaMU COUPTOB. [lelicTBre MeTaHoIa U ATaHoJIa
Ha OpPraHu3M YeJIOBeKa.

MHoOrOaTOMHBIE CHUPTHL. ODTHICHIJIMKOJIb W TJIMIEPUH: CTpOoeHue, (Qusmdyeckue u
XUMHUYECKHE CBOMCTBA (B3aUMOICHCTBUE CO MIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs peakius Ha
MHOTOaTOMHbIE cOupThl). JleiicTBue Ha opraHu3Mm uyenoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJISL.

@DeHOM: CTPOCHHWE MOJEKYIbl, (PU3NYCCKUE W XHMHUYECKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaeruapl U kemonwvl. DopManbAETHA, alETAIbICTHI CTpOeHUe, (QU3uUeckue Hu
XUMUYECKHE CBOMCTBA (pEaklUUd OKHUCICHUS W BOCCTAHOBJICHMS, KaYeCTBEHHbBIC PEaAKIINM),
MIOJIy4€HUE U IPUMEHEHHUE.

OaHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOThl. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
CTpoeHHe, pu3nveckre 1 XUMHUIeCKre CBOMCTBa (CBOICTBa, 00IIKeE I KJlacca KUCIOT, PeaKIus
sTepuuKanmMm), ToNydyeHue U TnpuMeHeHue. CTeapuHOBAas H OJCHHOBAs KHUCIOTHI Kak
MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT,
UX MOIOIIIEE IEUCTBHE.

Crnosxxuble 2Gupbl KaKk MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHnenue xxupoB. bruonorudeckas poJib KUPOB.

YrneBonpl: cocTas, KiaccuuKaius yrieBoaoB (MOHO-, AU- U MoJucaxapuasl). [mroko3a —
MPOCTEHIINNA MOHOCaXapua: OCOOEHHOCTU CTPOCHHS MOJEKYJbl, (U3MYECKUEe U XUMUYECKUE
cBoiicTBa (B3ammojelcTBue c¢ ruapokcuaoM Meau(ll), okucineHne amMMHAdYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHoBleHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. DortocuHTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u neminronos3a Kak npupojssie noiaumepsl. CTpoeHrne Kpaxmalia U LEJUTI0JIO3bI.
du3nvecKre U XUMHYECKHUE CBOMCTBA KpaxMaa (THIPOIN3, KAYeCTBEHHAs PEAKIUs C HOJAO0M).

OKCIEPUMEHTAIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W HX IMPEBpaIICHUM: MPOBEICHUE,
HaOJIOZICHUE W ONHUCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIUPTOB, KAuYECTBEHHBIC
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHona okcuaom wmeau(ll)), MHOroaToOMHBIX
crupToB (B3aumojeilcTtBue raunepuHa c¢ ruapokcunom menu(ll)), ampaerunoB (oxucineHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u rtuppoxcumom wmemu(ll), B3aumopeiicTBue
Kpaxmajga C HWOJOM), MPOBEIACHUE MPAKTUYECKOW pabOThI: CBOWMCTBA pPAcTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérnbie 3amayn.

Bbruuciienust 1Mo ypaBHEHMIO XHUMHYECKOW peakuuu (Maccel, 00BbEMa, KOJIMYecTBa
HCXOJIHOTO BEIIECTBAa WJIM TMPOJAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU MPOAYKTOB PEAKIIHH).

A30TcoaepIKallue OpraHnYeCcKue COeqMHEHUSI.

AMHHOKUCIIOTBI Kak aMQOTEepHbIE OpPraHWYEeCKUe CcoeAuHEHUs. Dusznueckue
XUMHYECKHE CBOICTBA aMHHOKHMCIOT (Ha mpuMepe IiMlKHA). buonoruueckoe 3HaueHue
aMUHOKHCIOT. [lenTuasl.



benku kak NMpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOICTBa O€NKOB: THAPOIU3, JACHATypauus,
Ka4eCTBEHHBIE peaKIuH Ha OeNKH.

OKcrepUMEeHTalbHbIE METOJbl M3YYEHHUS BEUIECTB M MX IpeBpallleHuil: HaOironeHue u
ONMCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalus OEJNKOB IpH HarpeBaHUM, IBETHHIC
peakimu OeIKOB.

Bbicokomoiieky IsipHbIe COeUHEHHUS

OcCHOBHBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPHU3ALUH, CPEOHSAs MOjeKyspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — OJIMMEPHU3aLU U ITOJIMKOHICHCALIHS.

OKCHEpUMEHTAIbHBIE METO/bl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0Opa3Lamu NpUpOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJJaCTMACC, Kay4yKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3anys MeXNpeaMETHBIX CBA3E€H NPU M3yYEHHHM OopraHndyeckod xumuu B 10 kimacce
OCYILIECTBIIIETCSI Yepe3 HUCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX MOHATHH, Tak H
MOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIs1 OTJENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecTBEHHO-HAay4YHbIC IOHATHS: SIBIEHUE, Hay4yHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaJW3, CUHTE3, KJIacCUPUKALMsi, MEepUOJUYHOCTh, HAOIIOAECHUE, H3MEpPEHHeE,
DKCIEPUMEHT, MOJEIIUPOBAHHE.

®du3uka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3MUECKHE BEITMYMHBl U €AMHULbI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BelIECTB B OpraHu3Mme, (POTOCHHTES,
OMOJIOTUYECKU aKTHBHBIE BellecTBa (O€IKH, YIIIeBOAbI, JKUPHI, (PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHbIE TOPOJIbL, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHosIOrHsA: NUILEBbIE IPOLYKThI, OCHOBBI PALlMOHAJIBLHOTO IIUTAHMS, MOIOILIUE CPENCTBA,
JIEKaPCTBEHHBIE U KOCMETHUYECKHE MTPENapaThl, MaTEPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperndyeckne 0CHOBbI XMMHHU

XuMu4yeckuil aneMeHT. AToMm. Sapo aroma, H30TOMBL. JJNEKTpOHHas 000J0YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, S-, P-, d- aeMeHTh. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB MO0 OpOUTANISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHask KOH(PUTypaIys aTOMOB.

Ilepuonnueckuit 3akoH u llepuomgmyeckas cucrema xumMuueckux osnemeHros /[l H.
MenneneeBa. CBsi3b mHepuoguUecKOro 3akoHa U Ilepumonnueckoi CHCTEMBl XUMHUYECKHUX
anemenToB JI. 1I. MeHnzaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHUECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMaM U nepuogaM. 3HauyeHUEe NepUOIUYECKOro 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BelmiecTBa. XHMMHUYECKas CBs3b. BuUIbl XUMHUYECKOW CBsI3M (KOBaJICHTHAS
HETOJISIpHAsT U TIOJIIpHAs, WOHHAs, MeTaThdeckas). MexaHu3Mbl 00pa3oBaHUsS KOBAJICHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTB.
DIeKTpOOTpULATEIBHOCTh. CTeNeHb OKUCIIEHU. FIOHBI: KATHOHBI M AaHUOHBI.

BemecTBa MOJEKYJISIPHOIO U HEMOJIEKYJIIPHOIO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTaJUIMYECKON PEHIETKU.

[TonsiTve 0 nucniepcHbIX cuctemax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BELIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHudeckux coenauHeHud. HomeHkimarypa HeopraHMYeCcKHX
BEUIECTB. ['eHeTHuecKasl CBsA3b HEOPraHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukamuss XUMHUYECKHX peakluil B HEOpPraHMYECKOW u
OpraHMYeCcKON XMMHUU. 3aKOH COXPAHEHHUS MAcChl BEILECTB, 3aKOH COXPAaHEHUS U MPEBPALLEHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTh OT DPa3lW4HbIX (QakTopoB. OOpaTHMblE peaKIUu.
Xumuueckoe paBHOBecHe. DakKTOpbI, BIUSAIOIIME HA COCTOSHHE XMMHMUYECKOIO DPABHOBECHS.
ITpunnun Jle laTense.

Onextponutuyeckas aucconuanusa. CuibHble M cialble 3eKTpoiauTsl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIasi, HEUTPAJIbHAS, IIEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBbHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/Abl M3YyUEHHUsl BELIECTB M UX IPEBpAlllEHUM: JAEMOHCTpaLus
tabmun «llepuoguyeckas cuctema xumudeckux siaemeHToB [[. M. MenneneeBa», mzyudeHue
MoJiesiell  KPUCTAIIMUECKUX pPeIETOK, HaOIIoJeHWe M OINUCAHHWE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MEepOKCHIa BOJOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIpPEZICIIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIBHOTO MHIAMKATOpA, PEaKLUuu
MOHHOTO OOMeEHa), MpOBEIEeHUE NPAaKTHUeCKON paboThl «BiusHue pasnuyHbix (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKLUN».

PacuérHble 3anaun.

Pacuérsl 110 ypaBHEHUAM XMUMHUUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TOHATHUS «MAcCOBasi JA0JIS BEIIECTBAY.

Heopranuyeckass Xumus

Hemeramnel. Ilomoxenue HeMeramioB B Ilepuoanyeckoil cuCTEME XUMUYECKHX
anemeHTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aTroMoB. Dusndeckue CBOMCTBa
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (HA IPUMEpPE KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUECKHE CBOMCTBAa Ba)KHEMIIMX HEMETAJUIOB (TaJloT€HOB, Cepbl, a30Ta, (ocdopa,
yIIepoAa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOACOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Mertamisl. [lonoxenne meramios B [lepuoanueckoil cucreMe XUMUUYECKUX 3JIEeMEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTaysioB. CIuUlaBbl METAIOB. DJIEKTPOXUMMYECKUN PsiA HaNpsyKEHUI
METAaJIJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEWIINX METAJUIOB (HATpHWM, Kalud, KaJbI[Ud, MAarHUu,
IIOMUHUH, IUHK, XPOM, KeJle30, Me/Ib) U UX COCTUHECHUH.

O6mme cocoObI oTyyeHuss MeTayuioB. [IpuMeHeHe MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YEHHMS BEUIECTB M MX IPEBPALCHUN: H3Yy4YCHHE
KOJUIEKIMH «MeTaabsl U CIUIaBbl», OOpa3liOB HEMETAJUIOB, DPELICHHE HKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHWE W  ONHCAaHUE JICMOHCTPAIMOHHBIX H  JAaOOPAaTOPHBIX  OMBITOB
(B3aMMOJIEHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCIIOT M IIEJIOo4Yed, KadyeCTBEHHBIE
peaklMi Ha KATHOHBI METAJIOB).

Pacuérhrie 3amayun.

Pacuérbl mMaccel BemiecTBa WM 00BEMA Ta30B IO HM3BECTHOMY KOJWYECTBY BEIECTBA,
Macce Wi 00BEMY ONHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, pacdéThl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) IPOYKTOB PEAKILIUHU, €CIIH OJJHO U3 BELIECTB UMEET IPUMECH.

XuMUA U KU3Hb

Posib xuMuu B 00€CTICYCHNUN SKOJIOTHIECKON, YHEPreTHISCKON U THIIEBON O€30TIaCHOCTH,
pa3BUTHUM MeAulMHbL. [lOHSATHME O Hay4YHBIX METOAAaX TMO3HAHMUS BEIIECTB M XUMHUYECKUX
peaKuui.

[IpeacraBnenuss 00 O0OMMX HAYYHBIX MPUHIMMNAX [POMBIIIJICHHOTO TOJYYCHHS
Ba)KHEHIITHUX BEIIICCTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEWIIHME CTPOUTEIBHBIE MAaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepHhalibl JJid SJIEKTPOHUKH,
HaHOMAaTEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIC YI00PEHHUS.

XuMusg U 3I0pOBbE 4YEJIOBEKa: MpaBWJIa HMCIIOIb30BaHUA JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCTOIb30BaHMS IPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HHU.

MexnpenMeTHBIE CBSI3H.

Peanusanus MeXIpeIMETHBIX CBSA3€HM MPU U3YyYEHUH OOILIEH M HEOpraHMYEeCKOH XMMHUHU B
11 kyacce oCymecTBIACTCS Yepe3 UCIOIb30BAaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK W MOHATHM, SABJISIFOUUXCS CUCTEMHBIMH JJIs1 OTAEJBbHBIX MNPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIIA.

OO0mue ecTeCTBeHHO-HAY4YHbIC TOHSTHS: HAyYHBIM (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIm3, CHUHTE3, KJIaccupuKaIms, MEPUOUYHOCTb, HaOJr0ICHUE, SKCIIEPUMEHT,
MOJICJTUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dusuka: Marepusi, YHEPrusi, Macca, aToM, HJIEKTPOH, MPOTOH, HEWTPOH, WMOH, H3O0TOII,
PaZlMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETMUYUHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MaKpo- H MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XHUMHYSCKas MPOMBIIIEHHOCT, METAJUTYpTHS, MPOU3BOJICTBO
CTPOUTEINBHBIX MaTepualioB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOACTBO, MHIIeBas
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

OI'OC COO ycraHaBiMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOY4YalOIMIMMUCS
IporpaMM CpeAHEro oOIiero oopazoBaHHs (JIMUYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuyHo-MeTonnueckoil OCHOBOM i pa3pabOTKU IUJIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro o0IIero 0Opa30BaHus ABISETCS CUCTEMHO-/1EATEIbHOCTHBIA MOIXO/.

B cooTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpeJHEro ooiiero ooOpa3oBaHus
BbIJICJIEHBI CIIEIYIOIINE COCTABIISAIOLIUE!

OCO3HaHUE OOYYAIOIIMMHCS POCCHUUCKOW TPaKTAaHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENBHOCTH U CAMOOIIPEIETICHUIO;

HaJIM4le MOTUBALIMH K 00YUCHHIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH Ha OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UICTOPUYCCKUX TPAIULIUA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroIUXCs PYKOBOACTBOBATbCS B CBOEH AEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHCTEME XMMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYUE MPABOCO3HAHUS 3KOJOTUYECKOM KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TJIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOEHUS IpeaMeTa «XHUMHsD) JOCTUTAlOTCS B €IUHCTBE
y4eOHOW Y BOCHUTATENbHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH U HJeallaMd  POCCHUHCKOTO
rpa)XIaHCKOTO 0O0IlecTBa, MPUHATHIMH B O0IIECTBE HOpPMaMHU M TpaBUaMH TOBEIEHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHUA M HPAaBCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YyYaIOIIUXCSI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTpakaroT c(hOpMHPOBAHHOCTH
ONbITa TMO3HABATEIBHOM M TPAKTHUUYECKOW JESITEIbHOCTH OOYYaIOUIMXCsl IO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHHUS

OCO3HaHHUS 00YYalOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

IIPEJICTABICHUS. O COLMAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESATENHHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U MTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH OHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPY aHAJIM3€E Pa3INYHbIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOIO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAaclE€AUI0 OTE€YECTBEHHOMN
XUMHUH,

YBaXEHMsI K IpollecCy TBOpPUECTBAa B 00JAacCTU TEOPUM M MPAKTUUYECKOrO MPUMEHEHHUs
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAYKU €CTh pe3yibTaT IMTEIbHBIX HaOII0JICHU,
KPOINOTJIMBBIX IKCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPyZAa Y4E€HBIX U IPAKTUKOB;



MHTEpECa W TI03HABATEIFHBIX MOTHMBOB B TIOJIyYCHHH M TIOCIEOYIONIEM aHaln3e
nH(GOpPMaIIUKU O MEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OT€UECTBEHHON XHUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CHUTYallid, CBS3aHHBIE C XWMHUYECKUMH SIBJICHUSAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TOBENCHHE M IIOCTYNKH CBOWX TOBApUIICH C MO3WIHN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIEICTBHIA ITHX ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbS:

NOHMMaHMSA LEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (hU3MYECKOMY U TICHXHUECKOMY 3/10POBBIO;

COOIOZICHHS TIPaBWJI OE30MACHOTO OOpAaIIEHUsI ¢ BEIIECTBAMHU B OBITY, MMOBCEIHEBHOU
KM3HH U B TPYAOBOH JESITEITHHOCTH;

MOHMMAHUS [EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCIEJCTBUI M HENPHUATHS BPEIHBIX NpPHUBBIYEK (YMOTpeOJIEHUS aJIKOTOJIf,
HAapKOTHUKOB, KYpEHU);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKOW JCSTEIbHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHWU MPAKTHYECKUX 3a/lad COLHUaIbHOU
HAIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO Mpoeccuil pa3lIMyHOTO pojJia, B TOM YHUCIE Ha
OCHOBE IIPUMECHEHUS IPEIMETHBIX 3HAHUH 110 XHUMHUU;

YBaXXEHUS K TPYIY, JIOISIM TPyJia U pe3ysibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY WHIUBUAYaJbHOW TPAEKTOPUU OOpa30BaHUSA,
Oynyieit npodeccuu M peann3anul COOCTBEHHBIX KU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00IIECTBA;

6) ’K0J10rMYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11EI€CO00Pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHA TJIO0ATBHOTO XapaKTepa HKOJIOTUIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLUANBHOMN Cpebl;

0CO3HaHMS HEOOXOJIMMOCTH MCIOIb30BAHUS TOCTHIKCHUN XUMHHU JJIS1 PEILICHHsI BOIPOCOB
PaMOHATILHOTO TIPUPOIOTIONH30BAHUS;

AKTUBHOTO HEMPUATHUS JNEHCTBUH, MPUHOCAIINX BPEA OKpYXKAIOMIeH MPHPOIHOU cpene,
YMEHHsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTHMUYECKHUE IMOCIEIACTBHS MPEeIIPUHUMAEMBIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYMSL PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, IKOJOTHYECKOW KYJIBTYPHI, OIBITA
NEeSITeIbHOCTH  OKOJIOTUYECKON  HANpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBAaTbCS HMMH B
MO3HaBaTEJIbHON, KOMMYHUKATUBHON M COLIMATIbHON MPAKTHUKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
IPOTUBOCTOSTH UJCOJIOTHU XeMOPOoOHH;

7) 1EHHOCTH HAYYHOI0 O3HAHMS:

c(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTUKU;



MOHUMAHUS CHeNU(PUKA XUMHH KakK HayKd, OCO3HaHUs €€ poiu B (HOPMHUPOBAHUH
paIMOHATBHOTO HAYYHOT'O MBILIUICHHUS, CO3JIaHUH LIEJIOCTHOTO MPEICTaBICHHUs 00 OKpYKaroIeM
MHpE KaK O €IMHCTBE INPUPOALI U YEJIIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEW M
pelieHnr IpoodieM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHST;

yOEXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIU3AIMHU: B €&
T'YMaHUCTHYECKON HANpPaBIEHHOCTH U BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepualbHOMN
KYJIBTYPbI, PEIICHUH TI00ATBHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM,
OHEPreTUYECKOW, THUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00eCIeYeHNH YCIOBHIA YCIIEITHOTO TPY/Aa M IKOJIOTHUSCKH KOM(POPTHOM KU3HU KKIOTO WieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: [OHMMAaHHUs CYIIHOCTH METOJAOB II03HAHMS,
UCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCITOJIB30BATh IMOJIy9aeMble 3HAHUS IS
aHaM3a U OOBSCHEHMS SIBICHUI OKPYKAIOUIETO MHpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
YMEHUS JiefaTh 000OCHOBAHHBIC 3aKJIFOUCHHS HA OCHOBE HaYYHBIX (DAKTOB M MMEIOIINUXCS JaHHBIX
C LIEJIBIO TTOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMUYECKUE 3HAHUS [Tl PEIICHHS TIPOoOieM
B PEaIbHBIX KU3HEHHBIX CUTYalUsAX;

MHTEpeca K NO3HAHUIO U MCCIIEI0OBATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuuHbIX chepax mpodeccHoHaATbHON
JIEATEIbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yJbTaThl OCBOCHHUS YYEOHOTO IpeaMeTa «XUMHS» Ha YPOBHE
CpenHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBbIC TSI (DOPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOIMIUXCS MEXKIUCITUTUIMHAPHBIC
(MeXmpeMeTHbIE) 00IICHayYHbIC TIOHSATHS, OTPAKAIONIHIE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METO/IOB TTO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, MPOIeCC, CUCTEMa, HAYYHbIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsI, UCCIIIOBaHNE, HAOIIOICHIE, U3MEPEHHUE, IKCIICPUMEHT U JIPYTHE);

YHHUBEpCallbHblE ~ ydeOHble  JeWCTBUS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryJsTUBHBIE), oOecreunBapmue GOpMHPOBaHUE (PYHKIIMOHAIBHOW T'pPaMOTHOCTH U
COIMATTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI  HCIONB30BaTh  OCBOCHHBIC  MEXKIWCIMILIMHAPHEIC,
MHUPOBO33PECHYECKHE 3HAHHWS W YHHUBEpPCAJIbHbIC y4deOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COIIMATILHON MIPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJCHHE YHUBEPCAIBHBIMH yUeOHBIMU
M03HABATEIbHBIMUA, KOMMYHHKATUBHBIMU U PETYJIATHBHBIMH JICHCTBUSIMHU.

OsJiaieHHe YHUBEPCAJIBHBIMH YUY€OHBIMH MO3HABATEIbHBIMH JIeiiCTBHSIMH:

1) 6a3oBble JIOTHYECKHUE 1eHCTBHA:

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTYaJM3HpPOBAaTh MpOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICIIATh TEMM JEATEIBbHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHUTH PE3yIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IEIISMU;



UCIOJIB30BaTh MPU OCBOEHUM 3HAHUNW NPHUEMBI JIOTUYECKOTO MBINUIEHUS — BBIICIATH
XapakTepHble TPU3HAKK IIOHATHM W YCTaHABIMBATb WUX B3aMMOCBA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 00BSICHEHHS OTJCNIBHBIX (PAKTOB U SABICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKAIIMK BELIECTB U XUMHUECKUX PEAKLIUH;

YCTaHABJIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBS3U MEXKY N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOTHH),
BBISIBJIAT 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIFOUEHUS;

IIPUMEHATH B IIPOLIECCE MMO3HAHUS, UCIOJb3YEMbIE B XUMHHM CUMBOJNYECKUE (3HAKOBBIC)
MO/IeJIU, TPe0OPa30BbIBATh MOAEIIBHBIC NIPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJ) 2JIEMEHTA,
XUMUYecKas (QopMylia, ypaBHEHHE XUMHUECKOM peakuud — TpU pPELICHUH Y4eOHbBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3aJay, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE JeHCTBHSL:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOT'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIU;

dopMynHMpoBaTh LETM M 3a7adyd  MCCIIEJOBAHUS, HCIOJIb30BaTh IMOCTABJICHHBIE U
CaMOCTOSITENIBHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXACHUM;

BIIaJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYECHHMYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOATh 32 XOAOM IpOIecca, CaMOCTOSITEIBHO
IPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIupoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJO0B [TO3HAHUS.

3) padora ¢ nHpopManme:

OPUEHTUPOBATbCS B PA3IMYHBIX HCTOYHMKAX HHPOpMauuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel HHTepHeTa),
aHAJM3UpPOBaTh MH(DOPMALMIO pPA3IMYHBIX BHUJIOB M (OPM MpPEACTABICHUS, KPUTUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(dbopMynMpoBaTh 3ampoChl M TMPHUMEHATh PaszIMYHbIE METOAbI NPH IOHCKE U OTOOpe
nH(popMaluu, HE0OXO0AUMOM /IJIsl BBITIOJIHEHUS YUe€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npruoOpeTaTh OMBIT UCHOJIb30BAHUSA MH(YOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANbHYIO (pOpMY IpencTaBiaeHUs] HHPOpMaAUHU (CXEMBI,
rpaduKu, JuarpaMMBbl, TaOIHIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMUYECKOH
uHpOpMaLuel: MPUMEHSATh MEXIpeIMeTHble ((QHU3MUecCKue M MaTeMaTU4YecKHe) 3HaKh U
CHUMBOJIBI, (popMyITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCTIONIb30BaTh U MIPE0OpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OgiajeHHe yHHBEPCAJIbHBIMA KOMMYHHMKATHBHBIMH JeHCTBUAMMU:

3ajlaBaTh BONPOCHI M0 CYILECTBY OOCYX/1aeMOW TeMbI B XOJIe IMAJIOra W/UIU IUCKYCCHUH,
BBICKa3bIBaTh HJEH, (POPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTEIIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



BBICTYIIATH C HpCSCHTaHHeﬁ PE3YIbTAaTOB I03HaBaTEIbHOU ACATCIIBHOCTH, IMOJTYYCHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHHKAMH TPU  BBIMIOJHEHUU XHUMHYECKOTO
DKCIIEPUMEHTA, MPAKTHUYECKOH pabOThl IO WCCIECIOBAHHIO CBOIMCTB HM3y4aeMbIX BEIIECTB,
peanuzalu y4eOHOro IpoekTa M (OpPMYJIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBEIEHHBIX
MCCJICIOBAHUM MYTEM COTJIACOBAHUS MO3HIINI B X0J1€ 00CYKICHHS 1 0OMEHAa MHEHUSIMH.

Osgi1ajieHHe YHUBEPCAJBHBIMHU PEryISTHBHBIMH J1€HCTBUSIMU:

CaMOCTOATCIIbHO IUIAHHUPOBATH U OCYHICCTBJIATL CBOIO IMO3HABATCIIbBHYIO ACATCIIBHOCTD,
ompenaenss e€ IeNu W 3a/a4v, KOHTPOJIUPOBAThH M 10 MEpPe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeUiaraéMblii aITOPUTM JICHCTBUN TPU BBIIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aJ1ad,
BBIOMpaTh Hanbosiee A3 (HEKTUBHBIN CIOCOO WX pEIICHUs C YIETOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIICCTBIISATh CAMOKOHTPOJb CBOCH JIEATSIIBHOCTH HAa OCHOBE caMoOaHalM3a H
CaMOOIIECHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckasi XuMHUs OTPaXKatoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBICHUNA NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIBTYPBl JIMYHOCTH, €€ (YHKIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOMW IS
pelIeHus] TPAKTHYECKUX 3aJad M DKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOHON Cpelie;

BJIQJICHUE CHUCTEMOM XHWMHYECKMX 3HAHHW, KOTOpas BKJIKOYAET: OCHOBONOJArarolIue
MOHATUA (XUMUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIM OO0BEM, YIIEpOAHBIH  CKEJIET,
GbyHKIIMOHANIbHAS TpyMMa, paguKail, HU30Mepus, W30Mepbl, TOMOJOIMYECKUN psJl, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COSAUHEHHsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNS); TEOPUHU U 3aKOHBI (T€OpHUsl CTPOSHUSI OPraHNYECKHUX
BeuiectB A. M. bytiepoBa, 3akOH COXpaHEHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3bIK XWMHH; MHPOBO33PEHUECKHE 3HAHHWs, JEXKAllHue B OCHOBE NOHMMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (DAKTOIOTHUECKHE CBEJCHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH M 0€30ITaCHOM UCTIOJIB30BaHNN BAKHEUIITUX OPraHUYECKHUX BEIIECTB B OBITY
Y IPAKTUYECKOM JCSATEIHLHOCTU YEI0BEKA;

c(hopMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTePHBIC MPU3HAKU MOHSATUH, YCTaHABIMBAThH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MTOHATHUS [IPU OMMCAHUU COCTABa, CTPOEHUS U
MPEBPAILLCHUI OPraHUYECKUX COEAUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYI0O CHUMBOJIUKY ISl COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (POpMyIsl OpraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHMUYECKUX PEAaKUWW, U3rOTaBIMBATh MOJAEIHN MOJIEKYJ OPraHMYECKUX BELIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hopMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAJIC)KHOCTh N3YYEHHBIX OPTaHUYECKUX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIIe COeInHEeHUN
(YrneBomopobl, KHCIOPOA M a30TCOAEpKAlllMe COEIUHEHUS, BBICOKOMOIICKYISIPHBIC



COC/IMHCHUS), laBaTh MM Ha3BaHMs 10 cucremarndeckoir Homenkiarype (IUPAC), a Takke
MPUBOJIUTH TPUBUAIBHBIE HA3BaHMs OTIEJIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIHIIEH,
AleTHJICH, ATWICHTJIUKOJNb, TIUIEpUH, (QeHod, ¢GopManbAeru, aneTalbJerHa, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIOTa, CTEAPUHOBAsI KHCIIOTA, IIIIOK03a, (PYKTO3a,
Kpaxmall, LIeJUTI0JI03a, TIIUIIH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEAETSATh BHUJbI XMMHYECKOH CBS3M B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh yYMEHHUSI MPUMEHSTH TOJOKEHUS TEOPUU CTPOEHHUS OPTaHUYECKUX
BeuiectB A. M. ByriepoBa [ist 00bsiCHEHUS! 3aBUCMMOCTU CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUs MACCHI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh COCTaB, CTPOCHHE, (QHU3NYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTAaBUTENIEH Pa3IUYHbIX KIACCOB OPraHMYECKHUX BEILECTB
(MeTaH, 3TaH, OSTWICH, NPOINWICH, aleTWwIieH, OyraaueH-1,3, meTwnOyramguen-1,3, OeH3om,
METaHOJ, ATaHOJ], ATHJIEHTJIUKONb, TIUIEPUH, (EHOJ, aleTalbIeru]l, MypaBbHHAsI U YKCYCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmaj, UeJUII0I03a, aMUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKHUX DPEAKIUU C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTb HCTOUYHUKH YIJIEBOJOPOAHOIO CBIPhS
(nedTb, MPUPOAHBIA Ta3, Yrojb), CIOCOOBI HUX MEPepadOTKU M MPAKTHUYECKOE NPUMEHEHHE
MPOJYKTOB NEpepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCICHUS IO XHWMUYECKUM YypaBHEHUSIM
(Macchl, 00bE€Ma, KOIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 1O U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BIQ/IETh CHCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUSI, WCIOJB3YeMbIX B XHMHH TIPH HM3YYCHHH BEIIECTB M XUMHYECKUX SBICHUU
(HaOmrofieHre, U3MEpEHHe, SKCIIEPUMEHT, MOJCIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEILECTBAMH U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUJIa MOJIb30BAHMS XUMUYECKON MOCYI0H U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKILHUSMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUIAHUPOBATH W BBIMOJHATh XHUMHUYECKANW HKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUU, MOJYyYEHHE ITUJIICHA U HU3YYEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OPraHMYECKUX BEIECTB, JEHaTypanus OeJIKoB Mpu
HArpeBaHUU, [IBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUM C MpPaBUIAMHU TEXHUKH 0€30MaCHOCTHU
pu OOpallleHUu! C BEIECTBaMU U JIAOOPATOPHBIM O0OPYIOBaHUEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hOpMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIHUN H
(dbopMyIMpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIHUIO,
MOJTy9aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBor MH(poOpManuu, UHTepHET U IpyTuXx);

c(OpMHUPOBAHHOCTh YMEHHI COOMIOATh MpaBWJIa JKOJOTHYECKH IIeIIECO00pa3HOro
MOBE/ICHNS B OBITY U TPYIOBOM [EATEIBHOCTH B LEISIX COXPAHEHUS CBOEro 3/I0pOBbSI U
OKpY’Karollel MpUPOIHON Cpellbl, 0CO3HABATh ONMACHOCTh BO3JECHUCTBHS HA YKUBbIE OPraHU3MBbI
ONpeAcNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, moscHsaTe Ha
npuMepax crnocoObl YMEHBUICHHS] U MPEJOTBPAIICHHUS UX BPEAHOIO BO3JEHCTBUS HA OPraHHU3M
YEJI0BEKa;



JUist 00y4aroluXcsl ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsSl: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX NO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIH;

JUIs CJeNbIX W CAa0OBHIAMIMX OOYyYarolMXCsa: YMEHHME MHCIOIb30BaTh pelibeHO-
TOUYECUHYIO cucTeMy obo3HaueHuit JI. bpaiins mis 3anucu XuMu4eckux popmyIL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmIass W HeopraHuyeckas XuMUs»
OTPAXKaKoT:

c(OpMUPOBAHHOCTh MPEICTABICHUN: O XHMMHYECKOH COCTaBJISIONICH €CTeCTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XHMMHUU B TO3HAHWUU SIBICHUNW NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHAST U KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOAMMOMW JUIs
pelleHusT TPaKTHUYECKUX 3a7ad M SKOJOTHYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO U IPUPOJAHOU CpeJIE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJArarouiue
HOHATHS (XUMHUYECKHUN 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBII O00BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIHHOCTh, CTENEHBb
OKUCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOPOJIHAs),
KpUCTaJUIMUECKasi  pel€éTKa, TUIBl XWMHYECKHX  pEeakUuid, pacTBOp,  DIJIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, 3JEKTPOJUTHYECKAsA AUCCOLUMALIMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMM, XHMHYECKO€ paBHOBECHE); TEOpHMM U  3aKOHbl  (Teopus
ANEKTPOIUTUYECKON aucconuanuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMSI W TPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BIK XUMHH, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IIOHUMAaHWsA NPUYMHHOCTH M CHCTEMHOCTH XHMMHWYECKUX SBJICHM,
(dakToIOruYECKre CBEJEHHS O CBOMCTBAX, COCTaBE, MOJYyYECHUH M 0€30MaCHOM HCIIOIb30BAHUH
BOXHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JEATCIILHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKYU MOHSATUH, YCTAHABIUBATH
WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIONIME TMOHSATHS MPU OMHMCAHWH HEOPTaHWYECKHUX
BEILIECTB U UX IPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HUCIIOJIH30BAaTh XUMHUYECKYIO CUMBOIIMKY JUISI COCTABIICHUS
dbopMyn BemIECTB M ypaBHEHUN XHWMHUYECKUX pPEaKIUil, CHCTEMaTHYECKYl0 HOMEHKIJIATypy
(IUPAC) u TpuBHallbHBbIC Ha3BaHHs OTICIBHBIX HEOPraHUYECKUX BEINECTB (YrapHbIid ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HErall€Has W3BECTh, IMUThEBAs COJa, MUPUT U
Jpyrue);

c(hopMUPOBAHHOCTb YMEHHM OTIPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHHUS XUMHUYECKUX
AJIEMEHTOB B COSAMHEHUSIX PA3IMYHOTO COCTaBa, BUJl XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJIOPOAHASA) B COCAUHEHMSIX, TUI KPUCTAIIUYECKONW PEMIETKH KOHKPETHOTO
BEIllECTBA (aTOMHAasi, MOJEKYJIspHas, MOHHAs, METaUIMuecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEIIECTB
M0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIe CoenHEeHUN (IIPOCThie BEIECTBA — METAILIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE THAPOKCUIBI, COITH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI Tiepuoamdeckoro 3akoHa J[. U.
MenneneeBa W JEMOHCTPHPOBaTH €ro  CHUCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;



c(OPMHPOBAHHOCTh ~YMEHHH  XapaKTE€pPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX A1eMeHTOB 1—4 nepuonos lleproauyeckoit cucteMbl XUMHUECKUX 31eMeHToB /1. 1.
MenzeneeBa, WCHONB3YS TOHATUS «S-, P-, O-DJEKTPOHHBIC OpPOWUTAIN», «IHEPreTUYECKHUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsSI CBOMCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEMHEHMH MO nepuoAaM U rpynnam l[lepuoauyeckoil CHCTEMBI XUMUYECKHUX AemMeHToB 1. 1.
MeHnpeneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOIICTBa HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIAcCOB, IOATBEPXkAATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOILIBIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIHil;

c(OPMHPOBAHHOCTh YMEHHs KJIACCU(DUUIMPOBATh XMMUYECKHE DPEAKLUUHU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY J((EKTy peaxiud,
U3MEHEHHUIO CTETICHEH OKMCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YIACTHIO KaTalnu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHI COCTABIIATh YpaBHEHHs peakluil pa3IUYHbIX THIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHUS PEaKUUi MOHHOTO OOMEHa, YUHUTBIBasl YCIIOBHS, IIPU KOTOPBIX 3TH
peaKuuu UAYT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh ONbBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PAaCKpbIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuuHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBHUCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTb XHUMHUYECKHE TPOIECCHI, JEKallie B
OCHOBE IPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
IpeIcTaBiIeHU 00 OOIMX HAyYHBIX NPUHILMIAX M 3KOJOTHYECKUX MpoOiIeMax XUMHUYECKOTro
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBas JI0Ni BEIECTBA B pAcTBOpPE», OOBEMHBIX OTHOLIECHUI Ta30B MPU XUMHYECKHX
peakIuax, Macchl BellecTBa MM 00bEMa Tra3oB MO0 M3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddexra peakiun Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COONIO/IATh MpaBUjla MOJB30BaHUS XUMUYECKOW MOCYNON U
71a00paTOpPHBIM 000PYIOBAaHHEM, A TAK)KE MpaBHUiIa OOPAIIECHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJaA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATh XHMUYECKUN SKCIIEPHUMEHT
(paznmokeHue MEpOKCHIa BOAOPOAA B MPHUCYTCTBUHM KaTalau3aTopa, ONpPEIEICHHE Cpelbl
pPacTBOPOB BEILIECTB C IMOMOIIbIO YHUBEPCAIBHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (AaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklud HOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOboHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau nmo TemMaM «Metamnely u «Hemetamib») B COOTBETCTBHM C TPaBUJIAMU TEXHUKHU
0e30macHOCTH MU 0OpallleHUH C BELIECTBaMU U J1JaOOPaTOPHBIM 000PYI0BaHUEM, MTPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOIIUX
peaxuii 1 GOpMyYIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OpMALHIO,
[OJy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CpEICTBa MaccOBOW KOMMYyHMKauuu, VIHTepHEeT u
JPYTHX);

c(OPMHUPOBAHHOCTE YMEHMH COONIOAATh MpaBWiIa SKOJOTMYECKH I1eIecO00pa3HOro
MOBEJICHUS B OBITY W TPYJOBOH IEATEIFHOCTH B LEISIX COXPAHEHHS CBOETO 3[0POBBS W
OKpYXKarolled MPUPOJHON Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OIpeIeIEHHBIX BEIECTB, MOHUMasi cMbIca mokasatess [1JIK, moscHsaTh Ha mpuMepax CrocoObl
YMEHBIIEHUS U NIPEAOTBPALIEHUS X BPEJIHOIO BO3/IEMCTBUS HA OPraHU3M UYEJI0OBEKA;

JUist 00Oy4aroluXcsl ¢ OrpPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsl: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUIA;

JUIs CJeNbIX W CcAa0OBHIAMIMX OOyYaroIUXca: YMEHHME HCIHOJIb30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiing ans 3anucu xumudyeckux (Gpopmyst.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/
NMPOrpamMMbl Bcero Ko;Tpoanble HpﬁaKanecxne o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypeb
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannueckoit xumuu. Teopus
e P P bubnuorexa [JOK
1.1 CTPOCHHUS OPTaHUYECKUX COSAMHEHUH A. 3 _
https://myschool.edu.ru/
M. bytieposa
Hroro o pasneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 IIpenensHBIE YIIIEBOAOPOIBI — AIKAHBI 2 bubumorexa LIOK
' P yr p https://myschool.edu.ru/
HenpenenbHble yriieBoAOPOILI: AIKEHBI, bubnuoreka [JOK
2.2 6 1 _
AJIKaJUCHbI, aJIKUHbBI https://myschool.edu.ru/
bub6mnoreka IIOK
2.3 ApOoMaTHYEeCKHUE YTIIEBOIOPOIBI 2 https://myschool.edu.ru/
[IpupoaHbIE HICTOUHUKH YITIEBOJOPOOB U bubmmorexa [IOK
24 3 1 _
UX mepepadboTKa https://myschool.edu.ru/
Wroro no pazneny 13
Pazpnea 3. Kucsiopoacoaep:xaniue opranniecKue coeJUHEHUs
bu6mmoreka [IOK
31 CrnpTht. deron 3 https://myschool.edu.ru/
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. bu6mmoreka [JOK
3.2 7 1 _
Cnoxxnbie 3(UpHI https://myschool.edu.ru/
33 VIIeBosEI 3 1 bub6aunoreka IIOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 13

Pa3nea 4. A3oTcogepikanue oOpraHu4ecKue coeJUHeHHs

bu6mmoreka [JOK

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3 httos://myschool.edu.ru/

Hroro o pasneny 3

Pa3znen 5. BbicokoMoJieKyJISIpHbIE COeTUHEHUSA

bu6mmoreka [JOK

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://myschool.edu.ru/

Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2


https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne ni/m NpOrpaMME! Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 0GpazoBaTeNbHbIE
padoThI padoTbl pecype
Paznea 1. Teoperuyeckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3akoH Bubmorexa [OK
1.1 u [lepronuueckas cucteMa XUMHYECKUX 3 _
https://myschool.edu.ru/
sanemenToB /I. 1. Menaeneera
Crpoenue BemectBa. MHOrooOpasue bubmmoteka [{IOK
1.2 4 :
BEILIECTB https://myschool.edu.ru/
bu6mmorexa [IOK
1.3 XUMHYECKUE PEAKIIUU 6 1 1 https://myschool.edu.ru/
bu6mmorexa [IOK
Hroro no paszery 13 https://myschool.edu.ru/
Pasnea 2. Heoprannueckasi Xumust
bu6nmoreka [JOK
2.1 Meramner 6 1 https://myschool.edu.ru/
but6mmoreka [{OK
2.2 Hewmerasbi d 1 1 https://myschool.edu.ru/
CBs13p HEOPraHUYECKUX U OPraHUYECKHUX bubnmnorexa [JOK
2.3 2 ,
BEILIECTB https://myschool.edu.ru/
bu6mmorexa [IOK
Hroro no pasnemy 17 https://myschool.edu.ru/
Paznen 3. Xumus u :Ku3Hb
bu6mmorexa [{OK
31 XiMHs 1 KH3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* Xumus 10 xmacc/ TINabpuenssa O.C., OctpoymoB W.I'., CnaaxoB C.A., AKuuoHepHOE
00111eCTBO «3narensCcTBO «IIpocsewenue»
* Xumums, 11 xmacc/ T'abpumensa O.C., OctpoymoB W.I'., CmagkoB C.A., AKIHOHEpHOE
obmectBo «M3narenbcTBo «lIpocBenienne

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIpicoBa «Xumust MeTonuueckoe mocoone — 0a30BbIA YPOBEHBY - M.:
Hpoda 2022 roJ.
2. O.C.l'abpuensu, N.I'.OctpoymoB, «O0mas XxuMusi B TecTaX, 3aJadax, yOpakHeHHsX. 11
KJIAcC» — M.: Hpodoa, 2023 TO/I.
3. O.CTI'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumms 11 wmacc: KoHTponbHbIE U
IIPOBEPOYHBIE paboThI K YUEOHUKYY. — M.: Hpoda, 2021 I.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 xmacc: HactonbHas kHUTA TSI
VUUTEIISI. Yactb 1 — M.: Hpoda, 2019 TOJI.
5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacTonbHast kHUTa AJIs
VUUTEIISI. Yactb 2 — M.: Hpoda, 2022 TOJI.
6. O.C.I'abpuensu, I1.B.PemeroB, M.I'.OctpoymoBa «3amauu MO XUMHH H CIHOCOOBI MX
peLICHU» - M.: «dpoda», 2021ron.
7. B.I'. JleancoBa «Xumusi 11 xmacc moypounbsle miaHbl 1o ydeOHuky O.C.I'aGpuensiHa,
I'.T".JIsrcoBoi» - Boarorpan» Yuurens 2018ron.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 xmacce», - M.: Dk3ameH,
20109r.

9. O.C.I'abpuensn, N.I'.octpoyMoB «XuMHUUYECKHI SKCHIEpUMEHT B mikojie 11 kmace»; - M.:
Hpoda. — 2019 rogx.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET

http://www.chemnet.ru

http://him.1september.ru I'azera «Xumus» u cauT it yautens «5 Uy Ha ypOK XUMHUID»
http://school-collection.edu.ru/collection/chemistry Enunas kosekims LIOP: IpeameTras
KOJUTCKIIUS « X UMHUS»

http://experiment.edu.ru EctecTBeHHO-Hay4HBIE KCIIEPUMEHTHI: XuMust. Komnekius
Poccuiickoro o01ieo6pa3zoBaTenbHOr0 nopraia

http://www.alhimik.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://chem.rusolymp.ru Beepoccuiickast oJuMIiMaaa MKOJIbHUKOB IO XUMUHU
http://www.chemistry.ssu.samara.ru Opranuueckasi XUMUS: SJIEKTPOHHBINA YICOHUK IS
CpEeIHEN LIKOJIbI

http://www.hemi.nsu.ru OCHOBBI XUMHH: JCKTPOHHBIH yU4EOHUK
http://www.chemistry.ruOTKpsITBINi KOJICIK: XUMUS
https://konkurs-otlichnik.ru/chemistry /IucranupuonHas onuMIraza mo XUMUK:
TEJICKOMMYHHUKAIIMOHHBIA 00pa30BaTEIbHBIN TPOCKT
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