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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEJHET0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickoii deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepabHON 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TroCy1apCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit dDenepanuu, peaqTn3yrONIUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit @enepanum Ha mnepuonx g0 2025 roma» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOJOB K pa3paboTKe MporpaMMmbl MO XUMHH, K OINpEAEICHHIO OOIIei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYarOIIUXCs CPEACTBAMU Yy4eOHOTO IpeaMera
«Xumusi» g 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABUIIM KOHIICTITYyallbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILI€JIEH, COJIEp)KaHHs, pPE3yJIbTaTOB OOydYeHHsS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYyYaeMO€  BBITYCKHUKaMU  0011e00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONIMM JTAallOM PEAM3alMU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npupoaHOi cpene. Peannsyercst xumudeckoe oOpa3zoBaHrue 00YJaIOIUXCS HA YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBaAMH y4eOHOTO MpeaMeTa «XUMUs», CoJep:KaHue U MOCTPOCHUE
KOTOpPOrO0 ONpEJENEHbl B IMpPOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKU XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MAaTepUATbHON KU3HU OOIECTBA, a TAKXKE C y4ETOM OOIINX
Henel ¥ NPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEr0 OOIIEro
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOYI0 POjib B COBPEMEHHOU
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHallbHON KynbTyphl. OHa BHOCHT CBOHM BKJIal B
(dbopMHpOBaHKE PALMOHATIBHOTO HAYYHOT'O MBILIUIEHUS, B CO3/JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOIEro MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIeCTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHo B3aUMOJECHCTBYST C JIPyTMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYIbTYpBI, HEOOXOJUMBIM YCIOBHEM YCHENIIHOTO TpyAa
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHI HaIlpaBJIeHa Ha PEIlIeHUE II00ATbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HSKOJOTUYECKONW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOUIMMHM LENsIMM M IPUHLMIAMHU CpeIHEro oOIero oOpa3oBaHUA
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI ypPOBEHb M3YUYECHHS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaroluxcs, HEOOXOAUMYIO MM ISt
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUTHOTO BKIIOYEHHS B JKHU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMH TpeaMeTa «XUMUsD» SBISIOTCS 0a3oBbie Kypchl — «Opranuueckas
xuMus» 1 «O0111as 1 HeOpraHudeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMa 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUEHHUEM
3HaHUU U3 OoOLIel XMMHMU) U OpraHndyecko XxumMuu. GopMUpOBaHUE JAHHOW CHCTEMbI 3HAHUI
OpyU HM3Y4YEHHUU TIperMeTa OOecledrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCErO0 MHOI0o0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xuMus» u «O01as 1 HeopraHuyeckas
XUMUS» chopMHpoBaHa B IMporpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXOAa K M3yUEHUIO
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y4eOHOrOo Marepuana W OO0yCIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMKM Ha
OIPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHWMHUH BEIIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BeELIECTBaxX HAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTUBHBIX COCIMHEHHMHA. B Kypce OpraHm4eckoil XMMHU TMOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IE€pPBOHAYaIbHbIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOHN peaKIiH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOT0 YPOBHS pPacCMaTpPHBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO o0OmIero o00pa3oBaHMs TEOPETHUYECKUI MaTepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XMMHUsA» OOyUarOIIMMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaYCHHE NEPUOJUYECKOTO0 3aKOHAa C OOIIETEOPETHYECKUX U METOAOIOTHYECKUX IO3ULHM,
riIy0xe MOHATh HCTOPUYECKOe H3MEHEHHe (YHKIMH 3TOro 3akoHa — OoT oOoOmarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIUAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsercs B Kypcax 10 w11 KimaccoB aieMeHTaMM  COAEp)KaHUS, HMEIOIUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, PpacKpblBalOT €€ pojb B II03HABATEJBHOM U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLIECCY
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO ¥ NPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHbIX U 3KCIEPUMEHTAIbHBIX HCCIIEI0BATENbCKUX 3a7ad. B 1enom coaepkaHue
yueOHOro npeamera « XUMHs» JaHHOTO YPOBHSI U3yYEHMsI OPHEHTUPOBAHO Ha (hopmMHupoBaHuUE y
00y4aroIuXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb PUPOJHBIX SBJICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MEXTy HOBBIMH (akTaMH M TEOPETUUYECKUMH MPENOChUIKAMH,
OCO3HAHHE pPOJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpOoOJIeM, a Takke MmpobiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnnane pemeHus 3amad BOCHUTAHMS, DPAa3BUTHS W COLUAIM3ALMHM  OOYyYarOLIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEPKAHUS M TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIBHBIX YUEOHBIX JIEHCTBUN, MMEIOIIMX
6a30Boe 3HaUEHHE JUISl pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs MPOo0JieM, TOMCKa, aHAIN3a U
0o0paboTkn HHpOpMaMK, HEOOXOOUMBIX JJs TNPUOOPETEHUs] ONbITa MPAKTUYECKOH U
HCCJIEI0BATENIBCKOM IE€ATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npakrtuke npenosaBaHus XMMHH KaKk Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TNpPU  ONPEAETICHUU  COJep)KaTeIbHOU
XapaKTepUCTUKU IleJied M3y4yeHHUs TMpeAMeTa HalpaBlIeHUEM IEePBOCTENEHHON 3HAYMMOCTU
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOM HAyKM Kak o0JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUS, MPAKTUUYECKOW JEATENbHOCTH YEJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTypel. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUYEeHHUS MIPeIMEeTa SBJSIETCS BIIOJIHE ONPABIaHHBIM.

CorynacHO NaHHOM TOYKE 3pEHUs TJIABHBIMM LIEJIIMH HM3y4YeHHUs IpeaMera «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

e (opMUpOBaHHE CHUCTEMBl XHUMHYECKHMX 3HAHUM KaK BaXHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JIEKAaT KIIOYEBBIE IOHATHS,
(dbyH1aMeHTalIbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAyKH, YCBOEHUE M MOHMMaHUE



CYIIIHOCTH JOCTYIHBIX 0000OUICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEi
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (GOpMHUPOBAHME W PA3BUTHE MPEICTABICHUIA O HAYYHBIX METOJaX TO3HAHHS BEIICCTB U
XUMHUYECKHX peaKIuid, HEOOXOIUMBIX HJisi MPUOOPETCHUS YMEHUU OPUEHTHPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SIBJICHHUH, HMEIOIIUX MECTO B NPUPOJIe, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHHA ¥ CIOCOOOB [I€ATEIHHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOJIIO/IEHUEM MpaBHJl 0€30MacHOro OOpalieHus ¢
BEIIICCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJay U3y4eHus MpeaMera B
porpaMMe 1Mo XMMHH YyTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPHUTETAMU
B cucTteMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MpeENoJiaBaHUU XUMHUHU B OOJbIleiH
CTCTICHH OTAAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJEepKaHUs OO0ydeHwus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHMKAa 0OIIe00pa3oBaTeIbHOW  OpraHu3aluy,
BJIAJICIONIECT0 HE HAOOpOM 3HAHM, a (YHKIMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHHs 3HAHUN U NPUMEHEHUS UX B peajbHOU XKU3HU Ui PEIICHUs
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ 3TUM mpu U3y4YeHHH TMpeaMera «XHMHs» JOMUHHUPYIOIEE 3HAYCHUE
MIPHOOPETAIOT TaKUE TSN U 33/1a49H, KaK:

ajanTanus oOydYaromMXcsi K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
dbopMUpOBaHHE WHTEIUICKTYadIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITUIO TPAMOTHBIX pELMIEHUH B KOHKPETHBIX
YKU3HECHHBIX CUTYAIUsIX, CBI3aHHBIX C BEMICCTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHre y OOYYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KIIOYEBBIX KOMIIETEHIUH),
UMEIONNX YHUBEPCAITBHOE 3HAUYCHUE JIJISl PA3JIMIHBIX BHUJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOIUMBIX JUIsI MPUOOPETEHUs OIbITa
JESTSIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, & TAKXKe I OICHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMUYECKHX MPOILIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATENILHBIX WHTEPECOB, MHTEIIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yYJaOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO TPHOOpETaTh HOBBIC 3HAHWS 110 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH(OPMAaIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHAN3a y9eOHOW W HAyYHO-TIOMYJISPHOW HH()OPMAIIMA XUMUIECKOTO
COJIepKaHUS;

(GbopMUPOBaHNE U PA3BUTHE y O0YUYAIONIUXCS ACCOITMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYarOImUXcs YOeKIEHHOCTH B TYMaHUCTHYECKOH HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEIIEHWH TI00aNbHBIX  MPOOJEeM  palroOHAIBHOTO
MIPUPOJIOTIONL30BAHUS, TIOMOJIHEHUS JHEPreTHYCCKUX PECYpPCOB H COXPaHEHUS MPHPOJTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITa WCITOJIb30BAHMSI ITOTYUCHHBIX 3HAHWHA JUIS TIPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIIUSX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yueOHOM maHe cpemgHero oOmero oopa3oBaHUsl MpeaMeT « XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn « EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OO01ee YUCIIO YacoB, OTBEIEHHBIX ISl U3YYCHHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHETrO
obmiero obpazoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hexmemio), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJEPKAHUE YYEBHOI'O ITIPEJIMETA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepUajoB. Teopus CTpOeHUs oprannyeckux coenuHenuii A. M. bytneposa,
e€ ocHOBHble mNONOXKeHUA. CTpykTypHble (OpMyJBl OpraHM4ecKHUX BelecTB. I'omororus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenknartypa
OpraHMYECKUX COEIMHEHUN (CUcTeMaTuyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIICH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YUYEHMs BELIECTB U MX IPEBPAIICHUN: 03HAKOMIICHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BELECTB, HAONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 110
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (I1aBjIeHUe, 0OyTIIMBAHUE U FTOPEHUE).

Yraesonopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocreumme
NPEJCTaBUTENIM AJIKaHOB: (U3UYECKWE M XHUMHYECKHE CBOWCTBa (peakiud 3aMeuleHHus |
TOPEHHs1), HaX0XKJICHUE B IPUPOE, MOTyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllUY, OKUCIICHUS U TIOJMMEPHU3ALIMH), TIOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunOyrtamuen-1,3: cTpoeHue, BaXKHEHIINE XUMUYECKHUE
cBoiicTBa (peakuus noaumepusanun). IloayueHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUYECKMH psA. ALETHICH —
NPOCTEHIINIA MPEICTABUTENbh AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUSI W HUTPOBAHUS), TOJIy4€HHE M TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (peakyuu 2ai02eHUupo8anus U HUmMpOo6aHus), noay4erue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHdYeckas CBS3b MEXKIY  YIJIEBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YIieBoAOpOoAOB. [IpupoHbIii ra3 U monmyTHbIe HEQTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxaenue. CnocoObl mnepepabOTKH HEPTH: TNEPEeroHka, KpPEeKHHT
(TepMHUYECKH, KaTaTUTHYeCKHit), mupoau3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCHEpUMEHTAJIBHBIE METO/bI M3YUYEHMs BELECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, Kojuiekun «HedTe» u «Yroap», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJEHHE INPAKTHUYECKOW pPabOTHI:
MIOJIyYEHHUE ITWICHA U U3YYEHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckne coeiNHEHUs!

[IpenenbHblEe OAHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XMMHYECKHE CBOWCTBA (pEakUUU C aKTHMBHBIMHU METaJlIaMH, T'aJJOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHre. BogopoHbie cBsI3u MeXAy MOJIEKyJaMHu cOUpToB. JlelicTBUe MeTaHoJia U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble CHUPTHI. ODTWICHIVIMKOAb W TIULEPUH: CTpOEHHE, (u3NYecKue u
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO MIETOYHBIMHI METaJlJIaMU, Ka4eCTBEHHAsI peaKIys Ha




MHOTOAaTOMHBIE CHUpPTHl). JlelicTBMEe Ha oOpraHu3M uejoBeka. [IpuMeHeHHWe TIulepUHA H
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anbrerupl M kemonwvl. DopManbIeruj, aueTalbIeruA: CTpOCHUE, (usnueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIIEHUS U BOCCTAHOBJICHMS, Ka4eCTBEHHBIE PEaKIUM),
IIOJIy4YE€HUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpO€HUuEe, pU3NUECKUe U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIME I KJlacca KUCIIOT, peaKIusl
Tepu(UKaNMU), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJIGMHOBAas KHCJIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'mpponus xupos. [IpuMeHneHue )xupoB. buonorudeckas poib KUPOB.

VYriaeBozpl: COCTaB, KiacCU(UKaLus yrieBo0B (MOHO-, TU- U NoJaucaxapuabl). I roko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJICKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Meau(ll), okucieHune amMMHayHBIM PaCcTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHUE B MPUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUII0I03BL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJIn3, KayeCTBEHHAs PEaKIMsl C HOJ0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3YUYEHMs] BEIIECTB M MX IPEBPALICHUI: IPOBEICHHE,
HaOJIIOIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KayeCTBEHHbIE
peaKMU OJHOATOMHBIX CIUPTOB (OKuciIeHue d3Tanona okcuaoM wmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHa4YHBIM pacTBopoM okcunma cepedpa(l) u ruapokcugom wmenu(ll), B3ammopercTBHe
Kpaxmajla C MOAOM), IpPOBEAECHUE IPAKTUUYECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBA
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTA PEaKIHMM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe IuuuHa). buonornyeckoe 3HaueHue
amuHOKuCIOT. [lentumsl.

benkn xak NpupoAHbIE BBICOKOMOJEKYJISIpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBAa OEIKOB: TUAPOIM3, JEHATypalus,
Ka4eCTBEHHbBIE PEaKIui Ha OEJKH.

OKCrepUMEHTaJIbHbIE METOJIbl U3YYEHHUs BEIIECTB M WX MPEeBpallleHUil: HaOltoeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBIEC COCTUHEHHUS

OcHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEIHAs MOJeKyJsipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJUKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METO/bl M3YUYEHMs BELECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0pa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXINpeaMETHBIX CBSA3€H NMpPU M3y4YEHMHM OpraHmyeckord xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX eCTEeCTBEHHO-HAYUYHBIX MOHSATHH, Tak U
MOHSTHUMN, SBISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.
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OO1e ecTecTBEHHO-HAyUHbIE IIOHATHS: SIBJICHUE, HAyuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAacCCU(PHUKAIMI, MEPUOIUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
9KCHEPUMEHT, MOJICITUPOBaHHUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SJHEPT€TUYECKUI YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUE BETUUUHBI U €IMHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BeIeCTBa (OEIKH, YTIACBOIbI, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosIorus: NUIIEBbIE IPOIYKThI, OCHOBBI PAllMOHAJILHOTO IUTAHMSI, MOIOILUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE ITPenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JEKTPOHHAs OOOJIOUKA.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIC OpOUTaiH, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX UETHIPEX MEPUOIOB.
DJeKTpoHHAs KOH(UTYpaLns aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckass cuctema Xumudeckux siaeMeHtoB [J[. U.
MengeneeBa. CBs3p nepuoAMYECKOro 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
snemenToB JI. . MeHnaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOKHBIX BELIECTB
10 Tpynnam 1 nepuojam. 3HayeHUue NePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BellecTBa. XUMHUYECKas CBsA3b. BuUIbl XUMUYECKOW CBs3UM (KOBaJEHTHas
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHMsSI KOBaJCHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). Bomopoanas cBsa3s. BaaeHTHOCTB.
DNeKTpooTpULaTeNbHOCTh. CTeneHb okucieHus. OHbI: KATUOHBI U AHUOHBI.

BemtecTBa MOJEKyJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o aucnepcHbIX cucreMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOphl. MaccoBas A0
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHud. HomeHkmaTypa HeopraHHYeCKHX
BEIIECTB. [ eHeTHdeckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumunueckas peaxkuus. Kiaccupukanys XUMHUYECKHX peakUuid B HEOPraHMYECKOM u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHMS MACChl BELLECTB, 3aKOH COXPAHEHUS U NPEBPALLCHUS
SHEPTUU MPU XUMHUYECKUX PEaAKITUIX.

CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT pa3iIMyHbIX (hakTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHOBecHue. DaKTOpbl, BIUAIONIME HA COCTOSHHE XUMHYECKOIO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuamnus. CuibHbIE W cliadbie 37eKTponuThl. Cpena BOJTHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IEeJI0YHasl.

OKHMCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCHEpUMEHTAJIHBIE METO/bl M3YyYEHHUs BELIECTB U UX IPEBPALLEHUI: JEMOHCTpaLus
tabmun «lleprognueckas cuctema xumuueckux ds7eMeHToB J[. M. MenpaeneeBa», mu3ydeHue
MoJeNiell  KPUCTANIMUECKUX peIIETOK, HAOMI0JeHWe M OINHUCAaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3iokeHHe MEepOKCHAAa BOJOpPOAAa B MNPHUCYTCTBHM KaTanau3aTopa,
OIpPEEIIEHUE CPEAbl PACTBOPOB BEIIECTB C NMOMOULIbI0 YHHBEPCAIBHOIO MHIMKATOPA, pPEaKLUu



HOHHOTO OOMEHa), MPOBEACHUE MPAKTUYECKON paboThl «BnusHue pa3nudHbIX (HaKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKIIUNY.

Pacuérnebie 3anaun.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannyeckass Xumus

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuogumyeckoil cucreMe XHUMHUYECKUX
anemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnyeckue CBOICTBa
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

XVWMHUYECKUE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, docdopa,
yIIepoAa U KPeMHHUS) U UX COEAMHEHUN (OKCUA0B, KHUCIOPOACOACPKAIIUX KUCIOT, BOJIOPOJAHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. 1onoxenue metaiuoB B llepruoanyeckoi cucreMe XMMUYECKUX dJ1EMEHTOB 1.
U. MenneneeBa. OcOOEHHOCTH CTPOCHHUS IJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Obmiue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METANIOB. DJIEKTPOXMMMUYECKUN psiJl HANPsKEHUI
METaJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJdid, KajablMd, MAarHUMH,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O6mme cnocoObI moTydeHusI MeTaIIOB. [[ppuMeHeHne MeTasioB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHsS BEUIECTB U MX IMPEBPALICHUN: HU3yYEHUE
KouleKuuu «MeTajibl M cIijiaBbl», 00pa3loB HEMETAJUIOB, PEIIEHHUE SKCIIEPUMEHTAIBHBIX
3aja4, HaONIOJIGHWEe M  ONHCAaHUE JIEMOHCTPAlMOHHBIX U  JaOOPAaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATOMUHUS C PacTBOPAaMM KHCJIOT U IIEJNOYEH, KaueCTBEHHbIE
peaKIuy Ha KAaTHOHBI METAJLIIOB).

Pacuérnble 3anaum.

Pacuérel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY BEILECTBA,
Macce MU 00BbEMY OJIHOTO M3 YYacTBYIOIIMX B PEaKIMM BEIIECTB, pacdE€Thl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJLYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SHEpreTHYeCcKOol 1 MUIEeBOi 0e30macHoCTH,
pa3BuUTUU MeaAuLMHBL. [loHSTHE O HayyHBIX METOAAaX IO3HAHMSA BEUIECTB U XUMHUYECKUX
peaKuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO IOJy4YEHUs
BaXHEHILNX BEILECTB.

YenoBek B MuUpE BEUIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KEpaMUKa, MaTepHajbl Ul DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKHe U MUHEpPaJIbHbIE y100pEHUSI.

X¥MHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MaCHOT0 UCIIOIb30BaHMS PEnapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXNpeaMETHBIX CBA3€H NMpH U3yuyeHUH OO0Iel M HEOPraHWYeCKOW XMUMHH B
11 xiacce OoCyIIECTBISETCS Yepe3 MCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK U MOHSTUM, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX NMPEJAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-HAy4yHbIe MOHATHS: HAay4dHbIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kilaccu(ukauus,  HEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPHUMEHT,
MOJIeJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
pPaZoaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKU YPOBEHb, BEILIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.



buonorus: knerka, opraHusM, 3KocHcTeMa, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomnorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeTaJLTyprus, POU3BOCTBO
CTPOUTENIbHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, MUIIEBas
MPOMBINIICHHOCTh, (papMareBTU4ECKasi MPOMBIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaiOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IIPE/IMETA HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K pe3yjibTaTaM OCBOCHHUS OOYy4YarOIIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuyHo-MeTonn4yeckoii OCHOBOW Uisi pa3pabOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IporpaMM CpeAHEro o0IIero o0pa3oBaHus SIBJISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO0/.

B cooTBeTcTBUM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpeiHero ooOmiero obpa3oBaHUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHME O0YYAIOLUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHI JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaaULUii 0a30BOM HAYKU XUMUM;

TOTOBHOCTh M CHOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH AEATEIHHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMH LEJIOCTHOM CHUCTEME XMMHUYECKOIo
oOpa3zoBaHus;

HaJIMYMEe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh €U U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS HpeaMeTra «XHUMHUS» JOCTHTAlOTCs B €JUHCTBE
yu4eOHON M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKUMH,
COLMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSMH M HJeajlaMM POCCUICKOIro
TpaXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOLIMMHU MpOLIECCaM CaMOIO3HaHUs, CAMOPAa3BUTHUSA M HPAaBCTBEHHOI'O CTaHOBJIECHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJbTAThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT cOPMHUPOBAHHOCTH
OTBITa TIO3HABATENBHON M TPAKTHYECKOW MAEATEIBHOCTH OOYYaIOMIMXCS 110 pealn3aluu
IPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

0CO3HAHMsI 00YYAIOIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSAKY;

IpPECTaBICHNUS O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWYHOCTHBIX OTHOILICHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JEATEIBHOCTU MPH CO3/1aHUH yYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUN XUMHUECKUX IKCITIEPHMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NEesTETbHOCTH,

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJIEIUIO0 OTEYECTBEHHOMN
XUMHUU;



YBa)XEHHsI K MpOIecCy TBOpPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JIUTEIbHBIX HAOTIOICHU,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPyJa YYEHBIX U IPAKTHKOB;

UHTEpECa M TI03HABATEIBHBIX MOTHMBOB B TMIOJyYEHHH M TOCIEAYIONIEM aHaIN3e
nH(}OpPMaLIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHONW OT€UECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLIGHUBATh CHUTYalllW, CBSI3aHHBIE C XWMUYECKUMHU SBICHHSAMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEeHHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
[IEHHOCTH;

FOTOBHOCTU OILICHMBAaTh CBOE IOBEJCHHE M IMOCTYINKU CBOMX TOBapUIIeH ¢ MO3UIUil
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEJCTBUNA ATUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHHUA LEHHOCTEH 3I0pOBOrO0 M 0Oe30macHoro odpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUYECKOMY U IICUXUYECKOMY 3]I0POBBIO;

coOoIeHnsT MpaBmil 0€30MacHOTO OOpaIlleHusi ¢ BEHIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOI 1€ATEIHHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TOCIEACTBUI M HENPUSATHS BPEAHBIX NPUBBIUEK (YHMOTPEeOJCHUS alKOTOJI,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIEIOBATEIbCKONW JESTEIBHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATSILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHWH MPAKTUYECKHX 3a/1ad COLHUaIbHOU
HaINpaBJICHHOCTH (B PAMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO MPOQEeCcCHil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPY]Ly, TIOJSIM TPyia U pe3yibTaTaM TPYAOBOH AeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYAIBHOH TPASKTOPHH OOpa30BaHMS,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB M MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH IIE€JIECO00pa3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHS TJIO0ATHHOTO XapaKTepa HKOJIOTHIECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
IPOILIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUI XUMHH ISl PEIICHUS] BOIIPOCOB
paIoOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETIPHUATHUS NEHCTBUH, MPUHOCAIINX BPEI OKpYKAaIOMIeH NMPHPOTHOU cpene,
YMEHHS TPOTHO3UPOBATh HEOJIArOMPUSATHBIC JKOJIOTHMUYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HAIMYUS PA3BUTOTO DKOJOTMUYECKOTO MBIIUICHUS, DKOJOTHYECKOW KYJIBbTYpPbI, OIBITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH — HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMH B
MO3HABATEIbLHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

NOHMMaHHs CHEeNU(UKA XUMHH KaK HayKH, OCO3HaHHA €€ poim B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaloIeM
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MHpE KaK O €JUHCTBE IMPHUPOJBl M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHn: mpoodIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0O0I 3HAYMMOCTHM XUMHH JJIi COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOH POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOM
KYJbTYpPbl, PEUICHUH II00ATbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOI,
HHEPreTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPpyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU KaKJOT0 4iieHa
o0I11eCTBa;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BaTh MOJyYaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUHA OKPYXKAIOIIEr0 MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHUs AenaTb 000CHOBAaHHBIE 3aKITFOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUISl pELIEHUs Ipo0OieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIHIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY T[IOJYYEHHMIO HOBBIX 3HAHUM 1O XUMHM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX cdepax mnpodeccnoHaTbHON
JIeATEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOCHUS Yy4ueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HayuMble i1 (OPMUPOBAHMUSI MHUPOBO33PEHUS OOYHYAIOIMIUXCS MEXIUCHUIUIMHAPHBIC
(MexXnpeaMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOM KapTUHBI MHpa
U crieruuKy METOJIOB NO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLEeCcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TeOpHs, CCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJbHble  y4yeOHble  JIeHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHKaTHUBHBIE,
peryisTHBHbIE), obecneunBarone (opMUpOBaHME (YHKIMOHATIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIOCOOHOCTh  OOYYarolIUXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHblE yueOHBbIE AEMCTBUS B I103HABATEIbHOU U
COLIMAJILHOW ITPaKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
II03HABATEJIbLHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHMBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHUE €iiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh U aKTyalIM3UpPOBaTh MpoOJEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeAeNaTh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHTB PE3YJIbTAThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUIEHHUS — BBIICNSTH
XapaKkTepHble TPU3HAKK TIOHATHM W yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE MOHSITUS ISl OObSICHEHUS OTJIENbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKAIIUHN BEIIECTB U XUMUUECKUX PEAKIINM;

YCTaHABIMBATh TPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXkJIEHUS (MHAYKTUBHBIC, J€AyKTHUBHBIC, I10 aHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;
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IPUMEHATh B Ipoliecce MO3HAHUSA, UCTIONb3YEMble B XUMUHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IeINU, TPe0OPa30BBIBATH MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (OopMysa, YypaBHEHHME XUMHUYECKOM peakuud — IpU pPELlIeHUH Yy4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IPEACTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX ITPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUYECKUX PEAKIIUMH.

2) 6a3oBbIe HCCIAeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLUM;

dopMynHMpoBaTh IENTM M 3aJaud  HMCCIEJOBAHHUSA, HCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BOINPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IPOBEACHMS YUYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM MPOIECcca, CAMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb O0O0OOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEeN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCA B PpA3IMYHBIX HCTOYHUKAX HHPOpManuu (Hay4HO-TIOMYJIsipHAs
JaUTEepaTypa XHMMHUYECKOTO COZEp)KaHus, CIpaBouyHble mocoOusi, pecypchl HMHTepHera),
aHAM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(dbopMyIHpOBaTh 3ampOChl M TNPHUMEHATh Pa3IUYHBIE METOABI TPHU TOHCKE M OTOOpE
uHpopMaLnu, HeOOXOAMMOM [T BBINOJIHEHUS Y4eOHbIX 3a]a4 ONPeIeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IM4YHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaNbHYIO (pOopMy NpeacTaBieHuss HHGopMauu (CXeMbl,
rpad UKy, TuarpaMMsl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEACTBa MpU pPadOTe € XUMHYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKIaeMOM TeMbl B XO/€ AMAIOra W/WIHN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlMell pe3yJbTaTOB MO3HABATEIBLHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MpPaKTUYEeCKOM paboThl IO HCCIEJOBAaHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYJIHPOBATH BBIBOJBI M0 pPE3yjibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMH MYTEM COTJIACOBAHUS TMO3UITUI B X0JIe 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

OsiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau U 33aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpUTM JEUCTBUN NPU BBHINOJHEHUM y4e€OHBIX M HCCIIENOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pPelIeHHs C YUYETOM MOJyuyeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKIUAX;

OCYLIECTBIIAAITh CAMOKOHTPOJb CBOEH [JEATEJIBHOCTM Ha OCHOBE CaMOaHalu3a u
CaMOOIEHKH.
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NPEJMETHBIE PE3YJIBTATHI
10 KJIACC

ITpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs» OTPaXaroT:

c(OPMHPOBAHHOCTh TIPE/ACTABICHUN O XHMHUYECKOH COCTaBISIOIIEH eCTeCTBEHHO-
Hay4YHON KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUN HPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOMN st
pelIeHUs] NPAaKTUYECKUX 3aJa4 M HKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, dJICKTPOHHAs 000J0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTD,
3JIEKTPOOTPULIATEIBHOCT, XHUMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpPOIHBIA  CKEJeT,
(GYHKUMOHAJbHAS TpYyINa, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA M a30TCOJEPKAIIUE COCAMHEHHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHSI OpraHUYECKHX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XUMHM; MHUPOBO33PEHUYECKHE 3HAHHUSA, JISKAIIMEe B OCHOBE MOHMMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIINX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITETHbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€PHbIC MIPU3HAKKU MOHATUHN, YCTaHABIMBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMMOHATHS IIPU ONMCAHUH COCTaBa, CTPOCHUS U
IPEBpALLCHUI OPraHNYEeCKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJHKY ISl COCTAaBIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIEHHOM) (OpMyYJI OPraHNYEeCKUX BEIIECTB
U ypaBHEHHH XMMHYECKHX PEAKIMH, N3rOTaBINBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIISCTB
JUIS WITKOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKIX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KIacCy/Tpynne COeIUHEHUMN
(YyrneBoJopodbl, KHCIOPOJI UM a30TCOACpXKAIHE COCIUHEHHS, BBICOKOMOJICKYIISIPHBIE
COEJMHEHUs), JaBaTh UM Ha3BaHMs No cucremarnyeckoil HomeHkiatype (IUPAC), a Taxxke
NPUBO/INTh TPUBHAJBHBIC HA3BAaHUS OT/EIBHBIX OPraHUYECKHX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, STHJIEHIJMKONb, TIMLUEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAas KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIFOK03a, PPyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUINH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUIbI XUMHYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHAPHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSTH TOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. BytnepoBa ans 00bsCHEHHs 3aBUCHUMOCTU CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (HU3HUECKUEe U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENEH PA3IMIHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, alneTwieH, Oyranuen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHUJICHTIINKOIb, TIUICPUH, (PEHOJ, alleTaIbICTHI, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMalsl, IeJUII0JI03a, AMUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKIY HUMH YPaBHEHHSMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HWCTOYHHKH YTIEBOJAOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJTYKTOB MEPEepPadOTKH;
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c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS [0 XHUMUYECKUM YpaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOIHOTO BEIIECTBA MM MPOJIYKTa PEAKIMU IO H3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIa/IETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHUSI, MCHOJb3YyEeMbIX B XWUMHUM INPU HM3YYEHHH BELIECTB M XHMMHYECKUX SIBJICHUUI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAO0N U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOpAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJHATH XWMHUYECKUH DSKCIIEPHUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U HU3YUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIE pEAKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHuU, I[BETHbIC PEaKI[MU OEKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH O€30MaCHOCTU
npu oOpalieHNy C BEIIECTBAMH H JIAOOPATOPHBIM 00OpPYAOBaHHEM, MPEICTABISATh PE3YIbTAThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alucd YPaBHEHHH COOTBETCTBYIOIIMX pPEaKUUil U
(GopMyJIpPOBATh BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(MOpPMAIIHUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popMaruu, UHTepHET U IpyTuX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHNA B OBITY M TPYAOBOH JEATEIbHOCTH B LENISIX COXPAHEHMSI CBOErO 3/I0pOBbS U
OKpPY’KaIOIIEeH MPUPOIHON Cpelibl, OCO3HABATh ONMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BELIECTB, INMOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax CcrocoObl YMEHBIUICHHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUisi 00y4YarolIuXcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbs: YMEHHE NMPHUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUI;

JUIs CJHeNbIX W ClAa0OBHIAMIMX OOYyYaroIMXCs: YMEHHE MCIONb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudyeckux Gpopmyoi.

11 KJJACC

[IpenMeTHble pe3ynbTaThl OCBOGHHS Kypca «OOm@ass W HEOpraHUyecKas XUMHS)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEIACTABICHUN: O XUMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAay4YHOW KApTHUHBI MHpA, POJM XUMHH B TO3HAHWH SIBJICHHUH MPUPOIBI, B (POpMUpPOBAHUU
MBIIUICHUST W KYJIbTYphl JHYHOCTH, €€ (YyHKIMOHAIBFHOM TPAaMOTHOCTH, HEOOXOIMMOW st
pelieHus: TPaKTUYECKHX 3a/lad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOIHOM CPEE;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  pEIIETKa, THUIbl XUMHYECKUX  PEaKIUh, pacTBOp, AJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKOW  peakIu, XHUMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTHU MPU XUMUUYECKUX
PEaKIusAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMUS,
Je)Kalye B OCHOBE IOHMMAaHWS TPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SIBIICHUH,
dakTosornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOTYYEeHUH U OE30MacCHOM HCIOIh30BAaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M IPAKTUUECKOMN JACSITEIHPHOCTH YEIIOBEKA;
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c(OpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTAaHABIUBAThH
UX B3aUMOCBS3b, MCIIOIb30BaTh COOTBETCTBYIOIIME IMOHATUS MPH ONMCAHUU HEOPTraHMYECKHX
BEILECTB U UX MPEBPALLECHHUI;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBJICHUS
dbopMynl BeHIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHUS OTICIBHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ranéHasi U3BECTh, HETall€Has W3BECTh, NUTHEBas COJA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUYECKHUX
3JIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCAUMHEHHSX, TUIl KPUCTAIUIMYECKOW PEUIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJICKHOCTh HEOPTaHMUECKUX BEIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIAcCy/TpyIllie COeIMHEHUN (IIPOCThIE BEIIECTBA — METAILIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHNH;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHYECKUX 371eMeHToB [1. U.
MeHeneeBa, HMCHONB3Ysl TOHSATUS «S-, P-, O-DJICKTPOHHBIE OPOMTANINY, «IHEPTETHUYCCKUE
YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHMH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB pPa3IUYHbIX KJIACCOB, MOJITBEPKIaTh CYLIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKUMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUIUU 10 Pa3InYHbIM
OpU3HAaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKLUMH pa3IMYHBIX THIIOB, OJHBIE
U COKpAall€HHBbIE YPAaBHEHUS peakluii HOHHOTO OOMEHa, YUMThIBAsl yCIOBUS, IPU KOTOPHIX 3TU
peaKuuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH pEaKUUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BELIECTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii oCpeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHs XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3aencTBus (mpuniun Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTb XHUMHUYECKHE TPOIECCHl, JeKallie B
OCHOBE NPOMBIIIUIEHHOT'O MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTh
IpeJcTaBlIeHUH 00 OOIIMX HAyYHBIX HMPUHLMIAX M 3KOJOTHYECKHX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYMCIEHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBas JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPHU XUMHUYECKUX
peaxiusax, Macchbl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BeEIllECTBA, Macce
WK 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEAKIMHU BELIECTB, TEIUIOBOro »(¢eKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BELIECTB, IPEBPAILICHNS U COXPAHEHUS YHEPTUU;
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c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOPAICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHSAMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJHATH XWMHUYECKHUN DSKCIIEPHUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAETICHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAILHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HOHHOro OoOMEHa, KaueCTBEHHbIE pEaKIUH Ha
cyibdar-, kKapOoHaT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3ajady no TtemaMm «Metawb»y U «Hemeranas») B COOTBETCTBUM C IMpPaBWIIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIAOOPATOPHBIM 000pYI0BaAHHEM, TIPEICTABIAT
pe3yabTaThl XMMHUYECKOTO 3KCIIepUMEHTa B (opMe 3alluCH YPaBHEHUH COOTBETCTBYHOILUX
peakuuii ¥ GOpMyINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;

Cc(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIU3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
[I0JIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOM KOMMYyHHMKanuu, VHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHI COOJIOJAaTh TPaBWJIa SKOJOTUYECKH IIeTIECO00Pa3HOTO
HOBEJICHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEISIX COXPAHEHUs CBOErO 3J0POBbS U
OKpYyXarollel MpUPOJHON cpesibl, 0OCO3HaBaThb ONACHOCTh BO3AECHCTBMS Ha >KUBBIE OPTaHU3MBbI
OIpe/IeNIEHHBIX BEIECTB, MOHUMas cMblci nokasatens [TJK, moscHsaTs Ha npuMepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs O0YyYaroLMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHME NPUMEHATH
3HaHMSI 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHU;

JUIs  CHeNbIX W ClAa0OBUIAMIMX OOYyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux (popmyii.

TEMATHYECKOE INTAHUPOBAHMUE

10 KITIACC
KoanuecTBouacos
e Konp Mpakr DJIEKTPOHHBIE
HaumeHoBaHuepas3aejioB U (ungposbie)
I TEeMIIPOrpaMMBbI ?cer :;;’g;’; E:;;';O o0pa3oBaTe/IbHBI
epecypchl

bl ThbI

Pa3nes 1.TeopeTnyeckue 0CHOBBI OPraHU4eCKOM XUMUH

[Ipenmer oprannyeckoit
xumuu. Teopust cTpoeHust

11 . 3 0 0
OpPTaHUYECKUX COCTUHEHUN A.
M. bytneposa
Hroronopasaery 3
Paznen 2.YraeBoaopoabt
21 [IpenenbHBIEYTIEBOAOPOABI — 1 0 0
aJIKaHbl
29 HenpenenbHble yrieBogopob: 5 0 1
AJIKEHBI, AJIKaTUCHbI, AITKHHbI
2.3 ApOMaTHYECKUEYTIIEBOJOPOIbI 2 0 0
[IpupoiHBIE NICTOYHUKHT
2.4 YTJIEBOJOPOIOB U UX 3 1 0
nepepaboTka
Nroronopaszneny 11

Paznen 3.KucinopoacoaepxkamueoprannyecKkuecoeIuHeHust
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3.1 Crnuptel. @enon 3 0 0

32 Anpaeruasl. Kap6oHoBbIE 0 1
KUCIOTHI. CIIOXKHBIE 3PHUPHI
3.3 VriaeBomsl 3 1 0
Hroromopazaemy 13
Pa3znen 4.A30TconepkaniueoprannyeckuecoeIMHeHu st
41 AMuHBI. AMHHOKHCIIOTEL. 3 0 0
benku
Hroromnopazaemy 3
Pa3znen S.BbicokomolieKy/JISIPHbIeCOETUHEHUS
51 [Tnactmaccel. Kayuyku. 4 1 0
Bonokna
Uroromnopazaeny 2
g}f:rlgz 1\14(1\(/);;1/1qecr13.o 4acoB 110 34 3 2
11 KJIACC
Koan4yecTBouacoB
e Komp Mpaxr JJIeKTPOHHBIE
o/ HaumeHoBaHuepas3aeioB U Beer  OJLHEL HecK (ungposbie)
TEMIIPOTPAMMBI o epaGor Hepaso (e)gle)él;glca::enbﬂu
bl ThI

Paznen 1.TeopeTnyecKkneoCHOBLIXMMHUM

CrpoeHue aToOMOB.
[Tepuonnueckuii 3aKOH U

1.1 [lepuonnueckas cucrema 3 0 0
XUMHUYECKUX djieMeHToR /I, U.
MenneneeBa
12 CrpoeHueseniecTna. 4 0 0
MHoroo6pa3ueBenecTs
1.3 XUMHYECKUEPEAKLIUN 6 1 1
Hroronopasaery 13
Pa3nes 2.Heopranudeckasixumusi
2.1 MerTanasl 6 0 1
2.2 Hemeramnsr 9 1 1
23 CBsi3b HEOPraHUYECKUX U 5 0 0
OpPraHUYECKUX BEIIECTB
Hroronopaszaeny 17
Pa3nea 3.XuMus u :XKu3Hb
3.1 XuUMus 1 )KU3Hb 4 0 0
Hroromopazaeny 4
OO0I11ee KOJIMYECTBO YaCcOB 10 34 5 3

porpaMme

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
Oos3aTesIbHBIC Y4eOHbICe MaTePHAJIbI JIsl Y4eHHKA
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* Xumus, 10 kimace/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «M3marenbcTBo
«IIpocsemenue»
* Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o6mecTBo «M3marenbcTBo
«IIpocsemenue»

MeToanueckue MaTepuasibl Al yYUTEJIs

* Xumus, 10 kimace/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o61mecTBo «M3marenbcTBo
«IIpocsemenue»

* Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o6mecTBo «M3marenbcTBo
«IIpocsemenne»

Hudpossbie 00pa3oBaTeibHbIE PeCYyPChl U PeCypPChl C€TH HHTEPHET
Marepuanbr @I'UC «Mosikona
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