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HNOACHUTEJBHAA 3AIINCKA

[IporpaMmma 1O XMMHU Ha YypOBHE cpenHero obmero oOpa3oBaHusi pa3padoTaHa Ha OCHOBE
DenepanbHOro 3aKkoHa otT 29.12.2012 Ne 273-®3 «O06 obpazoBanmnu B Poccuiickoit @enepaunn», TpeboBaHMHA K
pe3yJibTaTaM OCBOEHUs (hefepaibHON 00pa30BaTEeNbHON MPOrpaMMbl cpeaHero obmero obpasosanus (DOIL
COOQO), npencrasneHHbpix B DenepaibHOM TOCynapcTBeHHOM oOpaszosarenbHoM cranmapte COO, ¢ yuérom
Konuenuuu npenonaBaHust yueOHOro mpenmera «XUMHUS» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
Deneparuy, peayu3yIOIIUX OCHOBHbIE 00Pa30BaTENIbHBIC MPOTPAMMBbI, U OCHOBHBIX MOJIOKeHUH «CTparernu
pasButHs BocnutaHusi B Poccuiickoit @enepann Ha nepuon no 2025 roga» (Pacnopsikenne IlpaButenscra
P® o1 29.05. 2015 Ne 996 - p.).

OCHOBY TIOZIXOZIOB K pa3padOTKe MPOrpaMMbl MO XUMUU, K ONPENeIeHUIO O0IIel CTpaTeruu o0ydYeHus],
BOCIIUTAHHUSA U Pa3BUTUA OOYHAIOIIMXCSI CpeacTBaMH yueOHOro mpeamera «Xumms» anst 10-11 kimaccoB Ha
0a3oBoM ypoBHE cocTaBmiin KoHIentyaibHbie nonoskeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COZIepIKaHUs, pe3yJIbTaToB OOy4eHUsI U TpeOOBaHUIN K YPOBHIO NIOATOTOBKH BBIITy CKHUKOB.

Xummueckoe 00pa3oBaHue, MOTyd4aeMOe BbIITYCKHUKAMU 001e00pa3oBaTeIbHON OPraHU3alluH, SIBJISIETCS
HEOThEMJIEMOH dYacThl0 HuX oOpaszoBaHHOCTH. OHO CHIY)KUT 3aBEpIIANOLINM 3TAllOM peajiM3alld  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX LEJIOCTHOH CUCTEME XUMHUYECKOTO
o0pa3zoBaHUs. ITH LIEHHOCTU KACAIOTCsI MO3HAHMS 3aKOHOB MTPHUPOBL, POPMHUPOBAHHS MUPOBO33PEHUS U OOIIei
KyJBTYPBl YEJIOBEKA, a TAKXKE IKOJOTHUECKH OOOCHOBAHHOI'O OTHOLICHHS K CBOEMY 3[OPOBBIO U NMPHUPOTHON
cpene. Peammsyercs xumudeckoe oOpa3zoBaHue OOyYarOIUXCS HA YPOBHE cpenHero odmiero obpa3oBaHuUs
cpeacTBaMu y4eOHOro npeamera «XHMHUS», CONEPKaHHE M MOCTPOSHHE KOTOPOro OINpPENeNeHbl B MPOrpamMMe
[0 XUMHUH € YIETOM CrieUU(UKH HAYKU XIUMHH, €€ 3HAYSHHs B MO3HAHUH NPUPOABI U B MATEPHUAIBbHON KU3HU
oOmmecTBa, a TakXe C y4€TOM OOIIMX HeNied M MPHUHLUIOB, XaPaKTEPH3YIOLINX COBPEMEHHOE COCTOSIHHE
CUCTeMBI cperHero odrero obpasoBanus B Poccuiickoit @eneparuu,

XUMHsI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAET OCOOYIO POJIb B COBPEMEHHOM [IUBWIIN3ALIUH, B
CO3JIaHUH HOBOW 0a3bl MaTepHabHON KynbTypbhl. OHa BHOCHT CBOH BKJaX B (JOPMUPOBAHHE PALIMOHAIBHOTO
HAYYHOTO MBIILIEHHS, B CO3[JaHHE LEJOCTHOTO MPEACTABICHHs OO0 OKPYXKAOIIEeM MHpPE KaK O EIUHCTBE
NPUPOABl U YENIOBEKa, KOTopoe (OPMHUPYETCS B XUMHHM Ha OCHOBE NMOHHUMAHHS BELIECTBEHHOIO COCTaBa
OKpY>KaloIllero MUpa, OCO3HAHMS B3aMMOCBS3M MEXIy CTPOEHHEM BELIECTB, UX CBOMCTBAMU M BO3MOXKHBIMU
00acTsIMU IPUMEHEHUSI.

TecHo B3auMOAENCTBYS C APYTMMM €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja HEOThEMJIEMOH 4YacCThIO
MHPOBOH KYJIBTYPBl, HEOOXOIWMBIM YCIOBHEM YCIEIIHOrO TPyAa M JKU3HH KaXXIOro wWieHa OOIIecTsa.
CoBpemeHHass XUMHsI Kak Hayka CO3HMJaTesbHasi, Kak HayKa BBICOKMX TEXHOJIOTHI HamlpaBlieHa Ha peLIeHHe
ro0anbHBIX TPOOJIeM YCTOHYHMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTHYECKOHW, ITHINEBOH,
JKOJIOTUYECKOH 0€30MacHOCTH M OXPAHBI 30POBBSL.

B coorBercTBuM ¢ OOmuMH LENIMH U NPUHLUINAMH CpeAHEro od0mero oOpa3oBaHUS CONEpIKaHUE
npeamera «Xumus» (10—11 kmaccbl, 0a30BbIil ypOBEHb W3yUEHHs]) OPHEHTHPOBAHO NMPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOYYarOIUXcs, HEOOXOMMMYK) UM Ui BBIPAOOTKH MHUPOBO33PEHYECKUX
OPUEHTHPOB, YCIELUTHOTO BKJIIOYEHUS B XKM3Hb COLIMYMa, MPOJODKEHUST 00pa30BaHUsl B Pa3IMUHBIX 00JACTSIX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsiromiuMu npeaMeTa « XUMHsD» SBIISTIOTCS 0a30BbIe Kypcehbl — « Opranuueckast xumsi» 1 «O0miast u
HEOpraHMYeCcKasi XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJEPKaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOH HAYKH:
chCcTeMa 3HAaHUHI MO HEOPTaHMYECKOH XMMHUHM (C BKJIIOUEHHEM 3HaHMH W3 O0Iell XUMHH) M OpraHMYecKOn
xumun. POpMHpOBaHHE MAHHOW CHUCTEMBbl 3HAHUHM NPU H3YyYEHHH TpenMera O0eCrednBaeT BO3MOXKHOCTH
PaccMOTPEHHsI BCETO MHOTOOOpa3usl BEIECTB HA OCHOBE OOIIMX IMOHSTHUH, 3aKOHOB M TEOPHI XUMHUH.

Crpykrypa comep:kanusi kypcoB — «Opranndeckas xumusi» U «OOmas U HEOpraHWYEeCcKass XUMHSD»
copMupoBaHa B MporpaMMe 1o XUMHH Ha OCHOBE CHCTEMHOIO IMOAXO0/a K U3yUeHHI0 yueOHOro Matepuana u
00ycJIOBIeHa UCTOpHYECKH OOOCHOBAaHHBIM PA3BUTHEM 3HAHUH Ha ONMPENENEHHBIX TEOPETHUYECKHX YPOBHSX.
Tak, B Kypce opraHMueckoil XMMHH BeLECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCUUECKON TEOPUM CTPOECHMUS
OpraHMYECKUX COEAUHEHMH, a Takke Ha YPOBHE CTEPEOXMMHUYECKMX M O3JEKTPOHHBIX NPEACTAaBJICHUNH O



crpoeHunu BemecTB. CBeneHns 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOIOB 10
CIIOKHBIX OHOJIOTUYECKH AaKTHUBHBIX COEAWHEHH. B Kypce OpraHMYecKOd XUMHUU MOJY4aroT pa3BUTHE
cOpMUPOBAHHBIE HAa YpPOBHE OCHOBHOrO 0OOmEero oOpa3oBaHUs MEePBOHAYAIBHBIE TPEACTABICHUS O
XUMHUYECKOU CBSI3M, KJIACCH(PUKAIMOHHBIX MPH3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEMIECTB OT WX
CTPOEHHUSI, O XUMHYECKOUN PEaKIIUU.

ITon HOBBIM yTJIOM 3peHus B mpeaMeTe « XuMus» 0a30BOTO YPOBHS PacCMaTPUBAETCS M3YUEHHBIA Ha
yPOBHE OCHOBHOrO o0mero o0pa3oBaHUS TEOPETUYECKHH MaTepuan H (PaKTONOrHYecKHe CBEACHHS O
BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B dacTHOCTH, B Kypce «OOmass u HeopraHu4ecKas XUMHS»
O0y4aroImuMCsl  MPENOCTaBISIETCSI BO3MOJKHOCTb ~ OCO3HATh  3HAYEHHME IEPHOAMYECKOrO 3aKOHa ¢
o0IIeTeOpeTUYECKUX W METOMOJIOTMYECKUX TO3MIHN, TIy0XKe IMOHSATh HUCTOPHYECKOe H3MeHeHue (PyHKIwii
3TOTrO 3aKOHA — 0T 0000MmArOIIeH 10 OOBSICHSIOIEH U IPOrHO3UPYIOIIEH.

Enunas cucrteMa 3HaHUN O Ba)KHEWIINX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U MPUMEHECHUH, &
TaK)Ke O XUMUYECKUX PEAKIUsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUs TOMOJHSIETCs B Kypcax 10 u
11 xjaccoB 3JIeMEHTAMHU COAEP KAHHS, HMMEIOIIUMU KYJbTYPOJOTHMYECKUN W MPUKJIATHON Xapaktep. OJTH
3HAHWS CIOCOOCTBYIOT MOHHUMAHHUIO B3aUMOCBSI3M XHUMHH C JPYTUMHU HAayKaMH, PacKpPbIBAIOT €€ poJib B
MO3HABATENILHON U MPAKTUYECKON EATETPHOCTH Y€JI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K TIPOI[ECCY
TBOpUeCTBA B OOJIACTH TEOPUHM U TPAKTUYECKUX TNPWIOKEHUH XUMHH, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBS3aHHBIX ¢ XUMHEH, KPUTHYECKH
OCMBICJIUBATh WH(POPMALIMIO U TMPUMEHSTh €€ IJIsl MOMOJHEHUsS] 3HAHWM, PEIICHHs WHTEJUICKTYyaJbHbIX U
SKCIEPUMEHTANIbHBIX HCCIIEIOBATENILCKUX 3a7ad. B 1meiaoMm comepikaHue y4deOHOro mnpeamMera «XUMUS»
JAHHOTO YPOBHS U3y4YEHHUsI OPUEHTHPOBAHO HA (POPMHUPOBAHKE Y OOYHAIOIUXCS MHUPOBO33PEHUECKONH OCHOBBI
1T TOHUMaHUsT QUITOCOPCKUX HAeH, TAKUX KaK: MaTepUaibHOE €AMHCTBO HEOPTAHUYECKOTO U OPTaHHYECKOTO
Mupa, 0OYCIOBIEHHOCTb CBOWCTB BEIIECTB MX COCTABOM U CTPOEHHEM, MO3HABAEMOCTb MPUPOIHBIX SBJICHHMA
NyTéM DOKCIIEPUMEHTa U pEeIIeHUsl MPOTUBOPEYHI MeXIy HOBBIMU (akTaMu U TEOPETHYCCKHMHU
NPEANOCHIIKAMH, OCO3HAHHE POJIM XMMHH B PEIIEHUH SKOJOrHYECKUX NMpodieM, a Takke nmpodieM cOepeskeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhsi, CO3JJaHUS] HOBBIX TEXHOJIOTHI U MaTePUAJIOB.

B mnane pemneHus 3aa4 BOCUTAHUS, PA3BUTHS M COLTUATU3ALNN O0YHYAIOIUXCSl TPUHSATHIE MPOTrPaMMO
MO XMMUHU MOAXOMBI K OMPENeICHUIO CONEPKaHUs U TIOCTPOCHHUS TPEAMETa MPEAYCMATPUBAIOT (POPMUPOBAHHE
YHUBEPCAIbHBIX YUeOHBIX NEHCTBUH, MMEIUX 0a30BO€ 3HAYEHUE I PA3JIMYHBIX BHUIOB JESTEIBHOCTH:
pemeHus: mpobiieM, MOWCKa, aHaIn3a U o0paboTku WH(pOpPMAIMK, HEOOXOIUMBIX M MPUOOPETEHUs OMbITa
MPAKTHYECKON U HCCIIeNOBATEIBCKOM ASSITEIbHOCTH, 3aHUMAIOIEH BAXKHOE MECTO B TIO3HAHUH XUMUU.

B mpakTuke nmpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs], TaK U HA YPOBHE
cpenHero obmero oOpa3oBaHUs, NPHU ONPENEICHHUH CONEPXKATEIbHOH XapaKTePUCTHKH LeNed H3y4eHUs
nmpeaMeTa HaMpaBiIeHHEM TNEePBOCTENIEHHONW 3HAYMMOCTH TPAIUIMOHHO MNPU3HAETCS (POpMHUpPOBAHUE OCHOB
XUMHUYECKOU HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUYECKOH eATETbHOCTH YeJIOBeKa 1 KaK
OITHOTO M3 KOMIIOHEHTOB MHUPOBOH KyIbTypbl. C METONUYECKON TOUKH 3PEHUS] TAKOW MOIXOM K ONpPeNeICHHIO
eJIel U3YYeHUs MPEeIMeTa SBJISIETCS BIIOJTHE OMPaBIaHHBIM.

CornacHO HaHHOW TOYKE 3PEeHHs IVIABHBIMU LEJSIMU H3y4YeHUsl npeameTa « Xumus» Ha 0a30BOM YpPOBHE
(10 =11 kJ1.) ABASFOTCA:

e (opmMupoBaHHE CHCTEMbI XHMHUYECKUX 3HAHUN KaK BaXKHEHINEH COCTAaBISAIONMIEH €CTeCTBEHHO-HAYYHON
KapTHUHBI MUPA, B OCHOBE KOTOPOMU JieXKaT KITIOYEBbIE MOHSTHS, (PyHIaMEeHTAbHbIC 3aKOHBI U TEOPUU
XUMHUH, OCBOCHHE sI3blKa HAYKH, YCBOEHHE M TIOHMMAHHE CYIMHOCTH IOCTYMHBIX OOOOIIeHMIA
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHME W Pa3BUTHE MPENCTABICHUI O HAYYHBIX METONAX MMO3HAHUS BEINECTB M XUMHYECKUX
peakuii, HeOOXOMUMBIX JJISI MPUOOPETEHUST YMEHUM OPUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKIX
SIBJICHUH, UMEOILNUX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEAHEBHOM KU3HH,

® pasBUTHE YMEHUH U CHOCOOOB JMESTEeNbHOCTH, CBS3aHHBIX C HaOmoneHueM U OOBsSCHEHUEM
XHUMHYECKOTO SKCIIEPUMEHTa, COOJTFOICHIEM MPaBIIT O€30MacHOr0 OOpaIeHus C BEIECTBAMHU.

Hapsiny ¢ aTum, conepskareipHasi XapaKTepUCTHKA LeJiel U 3a7a9 U3y4eHUs peaMeTa B porpaMmme 1o
XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU B CUCTEME CPEIHEro OOMIero



oOpazoBanusi. CerofHsl B MpPENoJaBaHUN XUMUHU B OOJbLICH CTENEHNW OTAAETCS MPEANIOUTEHHE MPAKTHYECKON
KOMIIOHEHTE CONEep KaHMsi OOy4YeHHUs, OPUEHTHPOBAHHON Ha MOATOTOBKY BBIMyCKHHKA 00IIe0Opa3oBaTeIbHON
OpPTaHu3aLMH, BJIAACIOIEro He HAOOpOM 3HaHHH, a (PYHKUHOHAJIBHOH IPAaMOTHOCTBIO, TO €CTh CIIOCOOaMHu U
YMEHUSIMH aKTHBHOT'O NMOJyYEHHsI 3HAHUI U MPUMEHEHUS UX B PEaJbHON JKU3HU U PELICHHS MPAKTUYECKUX
3amad.

B cBsi3u ¢ 3THM NpH M3yUeHUH npenMeTa K XUMUS) JOMUHHUPYIOIIee 3HAaUeHNEe TPUOOPETAr0T TaKHUe LeNTn
U 3a/1a4H, KaK:

amanTauusg OOYyYarOLIMXCS K YCJIOBUSIM JAMHAMHUYHO Pa3BHBAMOIIETrOCs MHpa, (HOPMHUpPOBAHHE
UHTEJUIEKTYaJbHO PA3BUTOHW JIMYHOCTH, TOTOBOH K €CaMOOOPa30BaHUIO, COTPYOHHYECTBY, CAMOCTOSITEIBHOMY
NPUHATHIO TPAMOTHBIX PELICHHH B KOHKPETHBIX JKU3HEHHBIX CUTYalMsAX, CBS3aHHBIX C BEIIECTBAMU M HX
NPUMEHEHHEM,

dopmupoBaHne y OOYyYarOIUXCS KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMITETEHLUH), HMEIOIINX
YHHBEPCAJIbHOE 3HAYEHHE Ui PAa3IMYHBIX BHUIOB JEATEIBHOCTH. PELICHHs NpoOieM, NMOWCKA, aHau3a MU
obpaboTku mHPOpMAIIK, HEOOXOAUMBIX I TPUOOPETEHHUSI OMbITA ASSITEIILHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MMO3HAHUU XHUMHH, & TAKXKe [T OLEHKHU C MO3ULUN HKOJIOTHYECKO 0€30MacHOCTH XapakTepa BIIMSTHHS
BEIIECTB M XMMUYECKHX MPOLIECCOB HA OPTraHM3M YeJIOBeKa M MPUPOIHYIO Cpeny;

Pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0YYaroIUXCs:
CHIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIC 3HAHHS 0 XMMHUH B COOTBETCTBUU C JKM3HEHHBIMU
noTpeOHOCTSIMH, HCIIONIB30BATh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHUH IS TOMCKA M aHaJu3a yueOHO
U Hay4YHO-TOMYJIIPHOH MHPOPMALIN XUMUYIECKOTO COAEPIKaHNUS,

dopmupoBaHHEe W pa3BUTHE Yy OOYYAIOLIUXCS ACCOLMATHBHOTO M JIOTHYECKOTO MBIIIJICHHUS,
HaOJIFOIaTENIbHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOpPBIE OCOOEHHO HEOOXOOUMBI, B YAaCTHOCTH, MpHU
TUTAHUPOBAHHMH U MPOBEAEHIHN XUMUYECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHUE y OOYHAIOLINXCSl YOSKAEHHOCTH B I'YMAHUCTHUECKON HAIMpPABICHHOCTH XMMUH, €€ BAYKHON
pPOJIH B peLIEHUH TI00aNbHBIX MPOOIeM pPalMOHAIBHOTO MPUPOIONOIb30BAHMS, TIOMIOIHEHNS YHEPTeTHUECKUX
pPECYpCOB M COXPaHEHUs] MPUPOAHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOrO0 OTHOIIEHHS K
NPUPOAE M CBOEMY 3AOPOBBIO, a TaK)Ke MPHOOPETEHHUS OIbITa HCIOJb30BAHUS TOJYYEHHBIX 3HAHUN IS
NPUHSITHS] TPAMOTHBIX PEIIEHHUH B CUTYALUsX, CBSI3AHHBIX C XUMHYECKUMH SIBJICHUSIMH.

B yuebnom muane cpenHero odiiero oopasoanus npeamer « Xumus» 0a30BOr0 YPOBHSI BXOIUT B COCTaB
npeaMeTHoH o0nacTu « ECTeCTBEHHO-HAyYHBIE TIPEAMETHD).

OOmee 4ynuCIO HYacoB, OTBEAEHHBIX JJISI M3YYEHHUS XUMHH, Ha 0a30BOM YypOBHE CpEOHEro oO0Iiero
oOpazoBaHusi, coctaBnsieT 68 yacos: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1 gac B
HENIeJTI0).

COJAEPKXAHUE OBYUYEHUsA

10 KJIACC
OPTAHNYECKASA XUMUA

TeopeTuueckue 0CHOBbI OPraHUYeCKON XUMHU

IIpenmer opraHnveckol XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHUE B MTOJYYEHUH HOBBIX BEILECTB
U MatepuanoB. Teopust CTpoeHUs1 opraHuvecknx coenuHeHnii A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUSI.
CrpykrypHble (POPMYJIIBI OPraHUYECKUX BEIECTB. | OMOJIOTHS, H30MepHsl. XUMUYECKasl CBsI3b B OPTAHUYECKUX
COEAMHEHUSIX — OJJMHAPHBIE U KPATHBIEC CBA3H.

IIpencrapnenue o kinaccupukau OpraHUYeCKUX BelnecTB. HOMEHKIaTypa OpraHMYecKUX COSNMHEHUN
(cucreMaTuveckas) U TPUBHAJIbHBIC HA3BAHMS BAKHEUIIINX MPEICTaBUTENEH KJIACCOB OPraHMUYECKUX BEIIECTB.

DKCIepUMEHTAIbHbIE METOAbl M3yUEHHUs BEIIECTB M WX MPEBPAILEHUI: O3HAKOMJICHHE ¢ oOpa3uamu
OpPraHUYeCKHX BEILIECTB U MaTepuajaMH Ha MX OCHOBE, MOJECIHUPOBAHUE MOJIEKYJ OPraHHMYECKHUX BELIECTB,
HaOJIIO/IEHNe W OMUCAHWE JEMOHCTPALMOHHBIX OMBITOB IO TMPEBPAINECHUI0 OPTaHUYECKUX BEINECTB TMPU
HarpeBaHuu (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).



Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, FOMOJIOTHYecKuil psn. MeraH W 3TaH — NpoCTeillline MpencTaBUTeNN
AJIKaHOB: (PM3MUECKHE W XUMHYECKHE CBOWMCTBA (pPEeaKkLMU 3aMELICHUs U TOPEHHs), HAXOKIACHHUE B MPUPOZE,
MOJIy4eHHUe U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psii. DTUIIEH U MPOIUJIEH — MPOCTeNIINe NpeaCTaBUTeN!
AJIKEHOB: (pU3MYECKHE M XUMHYECKHE CBOHCTBa (peakuuu TUAPHUPOBAHMSA, T'aJOTCHUPOBAHHS, THIPATALHH,
OKHCIICHHS U TIOJIMMEPH3aLIH), TIOJy4eHHE U TPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraameH-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKHE CBOHCTBA
(peaxuus monumMepusanuu). IlonydeHne CHHTETHYECKOTO Kay4dyKa U PEe3UHBL

AJIKMHBI. COCTaB M OCOOEHHOCTHM CTPOCHHS, TOMOJIOTUYECKMH psii. ANETWIEH — NpOoCTeHInit
NPEACTABUTENb AJIKHHOB. COCTaB, CTPOEHHE, (PH3MUECKHe W XMMHYECKHE CBONCTBA (PEakUH THAPUPOBAHMA,
rajIOreHUPOBAHUS, THIPATALIUH, TOPEHUS), IOJYYSHHE U IPUMEHEHHE.

Apenbl. benson: cocras, cTpoeHue, GU3NIECKHE U XUMUYECKHE CBOMCTBA (PEAKLIMU raJIOTeHHUPOBAHUS U
HUTPOBAHUS), TOYYEHUE U TIPUMEHEHHE. [0ayoi: cocmaes, cmpoenue, puuveckue u Xumuyeckue ceoticmed
(peakyuu 2ano2eHUPOBAHUS U HUMPOBAHUS), noayyenue u npumenenue. TOKCHYHOCTh apeHoB. | eHeTHueckas
CBSI3b MEXKAY YIJI€BOJOPOAAMHU, PUHAJIEKAIIMMHU K PA3JIMUHbBIM KJIacCaM.

[Ipuponueie ucrounuku yriesonoponos. IIpuponHeiii ra3 u nonyTtHele HedTsAHbIe ra3el. Hedth u eé
npoucxoxnenne. CrocoOvl mepepadoTku HepTH: TMeperoHka, KPEeKUHr (TEPMHUYECKHH, KaTaJUTUYECKHI),
nuposu3. IIponykTsl nepepadoTku HePTH, UX TPUMEHEHHE B MPOMBILLICHHOCTH U B ObITy. KaMeHHBIH yromabs u
MPOAYKTHI €ro MepepadoTKL.

DKCIepUMEHTANIbHbIE METONbl M3yUEHHs] BELIECTB M WX MPEBPAIICHUIH: O3HAKOMIIEHHE C oOpasmaMu
IUTACTMACC, Kay4yKOB U pe3uHbl, kouiekuun «HedTb» 1 « Yrompy, MOnennpoBaHue MOJIEKYJT YTIEBOJOPOAOB U
rajIor€HONPON3BOIHBIX, IPOBENCHUE MPAKTHYECKON PaOOTHI: MOJYYEHHNE STUICHA U U3YUYEHUE €r0 CBOWCTB.

Pacuérnble 3amaun.

Beruncinenuss mo ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIIECTBA
WIA TPONYKTa PEAKIMH MO H3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO W3 HCXOOHBIX BELIECTB HWIIU
MPONYKTOB PEAKLIUN).

Kucnopoacoaep:xkammue oprannieckme coenHeHHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAHON. CTPOeHHE, (U3NYECKHEe M XHUMHUECKHE
CBOWCTBA (pPeakIMU C aKTHBHBIMH METAJJIAMH, TaJOT€HOBOAOPOAAMH, TOPEHHE), MpUMeHeHHe. BonoponHeie
CBSI3U MEXAY MOJIEKyJIaMU CIIUPTOB. JlelicTBUe MeTaHOJa U ATaHOJIa Ha OpraHU3M YeJloBeKa.

MHOroaTOMHbIE CIIUPTHI. JTHJICHTINKOIb U TIIULEPUH: CTPOeHHE, (Pr3HUecKrne 1 XUMHYECKIE CBOWCTBA
(B3aMMOAEHCTBHE CO MIETOYHBIMH METAJUTAMH, Ka4eCTBEHHAs! PeakKIlsi HA MHOTOATOMHBIE CiUPThI). JleficTBre
Ha OpraHu3M uenoseka. [IpuMeHeHne riunepyuHa U 3TUIIEHTJIUKOJSL.

®DeHOJT: CTPOCHHE MOJIEKYITbL, (PU3HUECKUE U XUMHIECKHE CBOMCTBA. TOKCUYHOCTD (eHona. [Ipumenenue
¢eHomna.

Anprerunsl u kemonvr. PopManbaerua, aueTaabAerul; CTPOeHUe, (PU3nuecKkue 1 XMMUYEeCKUe CBOMCTBA
(peaxkuy OKUCIIEHHUs] K BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIINH), TIOJyUYeHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TpenebHbIE KapOOHOBBIE KHCIOTHL MypaBbHHAsS M YKCYCHAas KHCJOTBL CTPOEHHE,
¢dusnyeckne M XMMHUYECKHE CBOWCTBa (CBOWCTBa, OOmMME MAJsT Kjlacca KHUCJIOT, peakuus 3Tepudukanun),
nojiyueHue u npuMeHeHne. CTeapuHOBas M OJEMHOBAs KHUCJIOTHI KaK IMPEICTABUTENN BBICIIMX KapOOHOBBIX
KUCJIOT. MBIJIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIJIOT, UX MOIOIIEE eHCTBIE.

Crnoxnble >pUpPbl Kak MPOU3BOIHBIE KapOOHOBBIX KHUCJIOT. I 'uapomu3 cinoxkHbIX 3¢upoB. JKHUpHL
I'moponus xupos. Ilpumenenne xupos. buonorudeckas poJb XKUPOB.

VYraeBoasl: cocTaB, KiacCH(pHKaMs yriaeBoaoB (MOHO-, M- U MOJMcaxapuzel). I mroko3a — npocredmuii
MOHOCaXapua: OCOOEHHOCTH CTPOSHHSI MOJIEKYJIbI, (PU3NYECKHe U XMMHYECKHE CBOHCTBA (B3aUMOIEHCTBHE C
rugpokcunom meau(ll), okucneHue aMMuadHBIM PacTBOPOM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpOXKEeHHE
TJIFOKO3bI), HAXOXKICHHE B MPHUPONE, IPUMEHEeHHe, Onosornueckas posb. @otocuHTe3. @pyKTO3a Kak U30Mep
TJIFOKO3BL.



Kpaxman u nemmonosza kak npupoaHsle nmonumepsl. CTpoeHHe Kpaxmalia U LeJuTroIo3bl. Pusndeckne u
XUMHYECKHE CBOMCTBA Kpaxmasia (THIpOIH3, KaYeCTBEHHAs PEAKIHS C HOAOM).

DKCIepUMEHTAIbHbIE METONbl W3yUeHHsI BEIIECTB W WX IPEBpAIlEHUIl: MpoBeneHue, HaOroneHue u
OMHCaHNE JEMOHCTPALIMOHHBIX OMNBITOB. FOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIMHU OJHOATOMHBIX CIHPTOB
(okucnenne staHona okcupoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOAEHCTBHE TIHIEPHUHA C
runpokcunom menu(Il)), anpnerunos (OKUCIeHHE aMMUAYHBIM pacTBOpoM okcuna cepedpa(l) u rumpokcumnom
menu(ll), B3ammopeilicTBHE Kpaxmalla C HOIOM), TPOBENEHHE MPAKTUUECKOW paboThI: CBOWMCTBAa pacTBOpa
YKCYCHOHM KHCJIOTBL

Pacuérnble 3amaun.

Beruncinenuss o ypaBHEHHIO XMMUYECKOH peakuuu (Macchl, 00béMa, KOIUYECTBA UCXOJHOTO BEIECTBA
WIA TPONYKTa PEaKIMH MO H3BECTHBIM Macce, OOBEMY, KOJHYECTBY OJHOTO W3 HCXOOHBIX BELIECTB WU
NPONYKTOB PEAKLIUN).

AzoTcopepikalye OpraHuuecKue COeINHEHMS.

AMHHOKHCIIOTBI KaKk amM(OTepHbIe OpraHUYecKre coenuHeHus. Pu3ndeckrue M XUMHUYECKHUE CBOWCTBA
aMHHOKUCIIOT (Ha puMepe riuiuHa). buonornyeckoe 3HaueHHe aMHHOKUCIOT. [lenTuasl.

benkn kak mpuUpONHBIE BBICOKOMOJEKYJSIPHBIE COeOMHEHUs. llepBudHas, BTOPHYHAs M TPETHUHAS
CTpykTypa OenkoB. XHWMHUYECKHE CBOWCTBA OENKOB: THAPOIH3, ACHATYpalMs, KAaueCTBEHHbIC PEaKIUH Ha
Oenxm.

DKCNepUMEHTANbHbIE METOABl H3y4YEHHsI BEIECTB M WX NPEBPALICHH: HAONIONEHHEe W OINHCAHHE
JIEeMOHCTPALIMOHHBIX OIBITOB. ACHATYpaLus OEJIKOB P HATPEBAHUH, [IBETHBIC PEAKIIUU OEJIKOB.

BbicokomosieKyIsIpHbIE COeTHHEHHUST

OCHOBHBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, MOJHMEpP, CTPYKTypHOE
3BEHO, CTENEeHb [OJIMMEPU3ALNH, CpPeAHsAs MoJeKyyusipHas wMacca. (OCHOBHBIE METOAbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCTUHEHNUN — MOJMMEPHU3ALHs U TOJHKOHACHCALIHSL.

DKCIepUMEHTANIbHbIE METOIbl W3yUEHHs] BELIECTB M HMX INPEBPALICHUH: O3HAKOMIJIEHHE ¢ oOpasuamu
NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.

Me:xnpeameTHbIe CBSI3H.

Peanusanus MexXnpeaMeTHBIX CBsI3€H MPU U3YYEHUH OPraHU4YecKor XxuMuu B 10 Kitacce OCyIecTBIsieTcs
4yepe3 UCTIOIb30BaHNE KaK OOLINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATUH, SIBJISFOLINXCS CUCTEMHBIMU
IUIS1 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0wme ecTecTBEeHHO-HAYYHBIE TOHSTHS. SIBJICHUE, HAY4YHBIH (AT, TUNOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIacCU(pUKaLUs, MEPUOTUIHOCTD, HAOMIOIEHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJCITUPOBAHHE.

Du3nka: MaTepus, SHEPTHs, MAacca, aToOM, 3JIEKTPOH, MOJIEKYJa, YHEPTeTHUECKUI YPOBEHb, BEIIECTBO,
TeNo, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3NIECKNE BEIMIUHBI U €AUHHULIBI UX H3MEPEHHS.

buonorus: knerka, opraHusM, O6mocdepa, oOMeH BewleCTB B OpraHu3Me, (HOTOCHHTE3, OMOJOTHYECKH
aKTUBHBIE BelecTBa (OeNKu, yriieBOAbl, JKUPBI, (PEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TIOPO/BI, MOJE3HBIE HCKOMIAEMBbIE, TOILIIMBO, PECYPCHL.

TexHONOTHS: TMUINEBbIE NPONYKTHI, OCHOBBI PALMOHAJIBHOTO MUTAHHUS, MOWIIHUE CPEACTBA,
JIEKapCTBEHHbIE 1 KOCMETHYECKHE TPENapaThl, MaTePHAIIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA N HEOPTAHNYECKAA XUMUSA

TeopeTunueckue 0CHOBbI XMMHUH

XuMHUECKUH 35IeMeHT. AToM. S apo aToMa, H30TOMbL. DIEKTPOHHAST 000JI0UKA. DHEPreTHUECKUE YPOBHH,
NOAypOBHU. ATOMHbIe opOutamu, s-, p-, d- smemeHTel. OCOOEHHOCTH paclpenesieHus] 3JIEKTPOHOB 10
opOUTAJIAM B aTOMAax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(PHUTYPALIHSI AaTOMOB.

Ilepuonuueckuii 3akoH u Ilepuoanueckast cucremMa xumuueckux anemeHToB JI. M. Menneneesa. CBs3b
nepuonuyeckoro 3akoHa u Ilepmogmdeckonn cucremsl xumuueckux oyeMeHToB JI. M. Menneneesa ¢
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COBPEMEHHOUN Teopuel CTPOCHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XUMHYECKHX 3JIEMEHTOB U
00pazyeMbIX UMH MPOCTBIX U CJIOXKHBIX BELIECTB IO TPYIIAM U IepuojaM. 3HaAU€HUE EPUOIMUYECKOro 3aKOHA
B Pa3BUTHH HAYKH.

Ctpoenne BemecTBa. XHUMHYECKash CBSI3b. Buabl XUMHUECKOW CBs3M (KOBAJEHTHAs HEMOJSIPHA U
NOJISIPHAS, NOHHAS, METaJUTHUecKas). MexaHn3Mbl 00pa3oBaHUsl KOBAJEHTHOW XMMHUYECKOH CBs3HM (OOMEHHBIH
U IOHOPHO-aKIEeNTOPHbIN). BomopoaHas cBsa3b. BaneHTHOCTD. DIeKTpoOTpULaTeNbHOCTh. CTENeHb OKUCIECHUSL.
HoHBI: KaTUOHBI U AHUOHBI.

BemecTsa MONEKyISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH MOCTOSTHCTBA COCTaBa BelllecTBa. THIbI
KPUCTAJIMUECKHX PELIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIINYECKON PELIETKH.

ITonsTue o aucnepcHeIX cuctemax. MICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas 0oyl BelecTBa B
pacTBope.

Knaccupukaumss  HeopraHumdeckux  coenuHeHWd. HoOMeHkiaTypa  HEOPraHWYECKHUX  BEINECTB.
I'enernueckas CBsA3b HEOPraHUYECKUX BELIECTB, MPUHAIIEKALTUX K PA3JIMUHbBIM KJ1acCaM.

Xummueckas peakuus. Kiaccmpukauus XUMHUYECKHX PEAKIUi B HEOPraHMYECKOW M OpPraHM4ecKOin
XUMHUHU. 3aKOH COXPAHEHHs] MaccChl BELIECTB, 3aKOH COXPAHEHUs] U IMpeBpaLleHHs] SHEPTUU MPU XUMUYECKUX
peaxLusx.

CkopocTh peaknuu, €€ 3aBHCHUMOCTb OT pa3in4HbIX (akTopoB. OOpaTHMble peakiuu. XUMHYECKOE
paBHOBecue. PaKTOPHL, BIMSIOIINE HA COCTOSTHUE XUMUUECKOro pasHOoBecHs. I Ipuniun Jle [larenbe.

OnexTponuTtnueckas aucconnanusi. CunbHble n cnadbeie siekTponutsl. Cpema BOOHBIX PacTBOPOB
BELIECTB: KUCNasl, HelTpajbHasl, eJI0YHas.

OxHCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKClepUMEHTANIbHbIE METOABl HW3YYEHHs BEIIECTB M WX MPEeBPALICHUN: JEMOHCTpALMs TaOIuI
«IIepunonnueckas cucrema xumudeckux 3j1emMeHTos JI. 1. Menneneesa», nuzydeHue Monesel KpUCTAIITNIECKUX
pemeéToK, HaOMOeHNe W ONMUCAHHUE IEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (Pa3sIOKEHHE MEePOKCHAA
BOZIOpOAA B IMPUCYTCTBUU KaTalu3aTopa, OIpeleieHHe CcpeAbl pacTBOPOB BELIECTB C  IOMOLIBIO
YHHBEPCAJIBHOIO WHAMKATOPA, PEaKIMH HOHHOro OOMEHa), MpOBENeHHE IMpakTHYecKol padoTel «BrusHue
Pa3NIUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH PEaKIIUm».

Pacuérnble 3amaun.

PacuéTel mo ypaBHEHMSIM XUMHUYECKUX peakLui, B TOM 4YHUCJIE€ TEPMOXHMHMUYECKHUE PACUETBL PacyéThl C
HCIOJIb30BAHHEM TIOHATHS «MACCOBAasi 10JIsl BELECTBAY.

Heopranunueckasi xummusi

Hemeranmnel. Ilonoxxenune HemeramioB B llepuoamyeckoil cucreme XxuMuueckux sjaemeHToB [ H.
MeHnneneeBa U OCOOEHHOCTH CTPOEHHs aTOMOB. DHU3NYECKHE CBOWCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAJIOB
(Ha mpumepe kucaopona, cepul, pocdopa u yriepoaa).

XUMUYeCKHe CBOWCTBA BaKHEHIIMX HEMETAJIOB (TaJIoTeHOB, cepbl, a3ora, ¢ocdopa, yriepoga u
KPEMHHUSI) H UX COCTUHEHUH (OKCHIOB, KHCIOPOACOAEPIKAIINX KHCIIOT, BOAOPOAHBIX COSAMHEHUI).

IIpumeHnenne BaXKHEHIINX HEMETAIIOB U UX COTMHEHUI.

Metamnel. Ilonoxenne wmeramioB B llepuomamyeckoin cucreme xumudeckux siemeHto /[ H.
MenpgeneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000NO4YeK aromMoB MeTtaioB. OOmue Qu3nyueckre
cBoiicTBa MeTasioB. CIulaBbl METANIOB. DIEKTPOXUMHUUECKUH sl HANIPSKEHUH METaJIOB.

XUMHUYeCKHe CBOWCTBA Ba)KHEHITMX METAJUIOB (HATPHUH, KaNWii, KaJbIUi, MarHWH, aJFOMUHUN, IIUHK,
XPOM, JKeJIe30, Me/Ib) U UX COSTMHEHUN.

O06ume ciocoObl monmy4yeHust MeTayuioB. [IpuMeHeHne MeTauIoB B ObITY U TEXHUKE.

DKCnepUMeHTalbHble METO/Ibl H3YUEHMsI BELIECTB U UX MPeBpalleHnil: H3yueHne KOJIeKInu «MeTauibl
U CIUIaBb», OOpas3slOB HEMETaJUIOB, pELICHHWE SKCIEePHUMEHTANbHBIX 3a7ad, HaONOJeHWEe W ONHUCaHHE
JIEMOHCTPALIMOHHBIX U JAOOPAaTOPHBIX OMBITOB (B3aUMOAEHCTBHE THAPOKCHA ATTFOMUHHS C PACTBOPAMU KUCIIOT
U LIesIouel, Ka4eCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnble 3amaun.



Pacuérbr Maccel BemecTBa Wi 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BELIECTBA, MAcCe UM OOBEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, pacuéTbl Macchl (00BbEMa, KOIMYECTBA BEILIECTBA) MPOAYKTOB
peakLuy, €Cii ONHO U3 BEIECTB UMeeT NPUMECH.

Xumus 1 )KU3Hb

Ponp xumun B obecrieueHUHN 3KOJOTHYECKOW, SHEPreTHYeCKON M NMUIIEeBOH Oe30MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHATHE O HAYYHBIX METOAAX MO3HAHUS BELECTB U XUMUYECKHUX PEAKLIUN.

[IpencraBnenust 06 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIIIEHHOTO TOJTYYEHUS BAKHEHITNX BEIIECTB.

Yenosek B MUpe BELIECTB U MATEPUANOB. BAXKHEWUINIHE CTPOUTENBHBIE MAaTepHUAJIbl, KOHCTPYKLIMOHHBIE
MaTepuanbl, KPacKH, CTEKJO, KepaMHKa, MAaTepHasbl Ul 3JIEKTPOHUKH, HAHOMATEPHUAJBL, OPraHUYECKHE U
MUHEpabHbIe YIOOpEHUs.

XuMHsi U 300pPOBbE 4YENOBEKA: MpPaBHJa HCHOJNb30BAHMS JIEKAPCTBEHHBIX IPENapaToB, IpaBuia
0€30MacHOr0 UCIOIH30BAHUS MPENapaToB OBITOBON XMMUU B TIOBCETHEBHOM JKHU3HH.

Me:xnpeameTHbIe CBSI3H.

Peanmzaumst MexXnpenMeTHBIX CBsi3edl npu u3ydeHHH oOmeil m Heopramumdeckod xumuu B 11 kiacce
OCYILIECTBIIIETCST 4Yepe3 HCIOJIb30BAaHHE KakK OOIIMX €CTECTBEHHO-HAYUHBIX TOHSATHH, TaKk W TOHSTHH,
SIBJISIFOLIUXCS] CHCTEMHBIMU JIs1 OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOr' O [IUKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE MOHATHS. HAy4HbIH (DaKT, TUMOTE3a, 3aKOH, TEOPHS, aHAINU3, CHUHTES,
KJIaccu(p UKL, TEPHOANIHOCTD, HAOMOIEHUE, SKCIIEPUMEHT, MOACIHPOBAHNE, U3MEPEHHE, SIBJICHUE.

dusnka: MaTepusi, SHEPIUsi, Macca, aToM, 3JI€KTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, PAANOAKTUBHOCTD,
MOJIEKYJIa, SHEPTETHUECKUH YPOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSTHHE BELIECTBA, (PU3MUECKUe
BEJINYMHBI U €UHULIBI UX U3MEPEHUS], CKOPOCTb.

Buonorusi: knerka, opraHusM, sKocucTema, Ouocdepa, Makpo- U MHKPOIJIEMEHTBI, BUTAMUHBI, OOMeH
BELIECTB B OPraHU3ME.

I'eorpadus: MUHEpasbl, TOPHBIE MTOPOJIBI, MOJE3HBIE HCKOMIAEMBbIE, TOTUIMBO, PECYPCHL

TexHoMOrus: XUMHU4YeCKasi MPOMBILIJIEHHOCTb, METAJUTyPrUsl, IPOU3BOACTBO CTPOUTENBHBIX MAaTE€PUATIOB,
CEJIbCKOXO3SIICTBEHHOE MPOU3BOACTBO, MHINEBAsl MPOMBIIIJIEHHOCTb, (hapMaleBTHYECKas! MPOMBILIUIEHHOCTb,
MPOU3BOACTBO KOCMETHUYECKUX IIPEenapaTroB, MNPOM3BOACTBO KOHCTPYKLMOHHBIX MAaTEPHAJOB, 3JIEKTPOHHAs
MPOMBILIJIEHHOCTb, HAHOTEXHOJIOTHUH.

IVTAHWUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHWHU HA BA30BOM YPOBHE
CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHMS K Pe3yJIbTaTaM OCBOSCHUS O0YYarOIIUMHUCS MPOrPAMM CPEAHETO
o0mero odpa3oBaHus (JJUYHOCTHBIM, METAIIPEAMETHBIM H NMPEeIMETHBIM). HaydyHO-MeTOAMYECKOH OCHOBOM st
pa3paboOTKN IJIAHUPYEMBIX PE3yJIbTATOB OCBOEHHUS MPOrpaMM CpenHero oOmero oOpa3oBaHUs SIBISETCS
CHCTEMHO-/I€ATEIbHOCTHBIN TOAX O/,

B cooTBeTcTBHM € CHCTEMHO-IESTEIBPHOCTHBIM TOAXOIOM B CTPYKTYyp€ JHMYHOCTHBIX pPE3YyJIbTaTOB
OCBOGHMsI TpeaMeTa «XHUMHs» Ha YpOBHE cpegHero oOmero oOpa3oBaHMs BBIIEJICHBI CIEAYIOLIHE
COCTABJISAIOLIHE:

OCO3HaHHE OOYUArOIIMMUCS POCCUICKON IpakHaHCKOH MACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETBHOCTH M CAMOOTIPEICIICHHUIO;

HAJINYHE MOTUBALMH K O0YUYEHHIO;

LIEJICHATIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JHMYHOCTH HAa OCHOBE KIIFOYEBBIX LIEHHOCTEH U
UCTOPUYECKHX TPaTuIuil 0a30BOI HAYKU X UMUH,

TOTOBHOCTb U CIOCOOHOCTh OOYHAIOIIMXCSl PYKOBOACTBOBATBCS B CBOEH IESTENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH LEJIOCTHOH CHCTEME XMMUYECKOTO OOpa3OBaHMS;

HAJIMYME TPABOCO3HAHMS HKOJOTMYECKOH KYJIBTYPbl M CHOCOOHOCTH CTaBUTh LM M CTPOHTH
JKU3HEHHBIE TUTAHBL



JIMYHOCTHBIE PE3YJbTATBl OCBOCHHUS IMpeaMera «XUMHs» HIOCTUTAIOTCS B €OUHCTBE Y4eOHOH u
BOCIIUTATEIIbHON MAEATENbHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKHUMH, COLMOKYJBTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH U HMIEAJJaAMH POCCHICKOTO TPaKIaHCKOTO OOIIEeCTBAa, MPUHITHIMH B OOINECTBE
HOPMaMHd M TMpPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIOIIMMH MPOLECCAaM CaMOIIO3HAHMS, CaMOPAa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHHS JIMUHOCTH OOYUAIOLITIXCSI.

JIMYHOCTHBIE pE3yNbTaThl OCBOGHHUS MpeaMera «XHUMHUS» OTPaKalT C(HOPMHUPOBAHHOCTb OIBITA
MO3HABATENIbHOM W TPAKTUYECKOH IEeATeNbHOCTH OOyYarOIIMXCsl MO peau3aliil MPHHATHIX B OOIIeCTBE
LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaskaAaHCKOro BOCIUTAHUS:

OCO3HaHMs OOYYaIOIIUMHCS CBOUX KOHCTHUTYLMOHHBIX NPaB M OOS3aHHOCTEH, YBaXKEHHsI K 3aKOHY U
NPaBOTIOPSAIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMaX U MPaBUJIaX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE,

TOTOBHOCTU K COBMECTHOH TBOPYECKOH NESTENBbHOCTH IMPH CO3MAHUHM y4eOHBIX NMPOEKTOB, PEIlEHHU
yueOHBIX U MO3HABATENbHBIX 3371a4, BBITOJHEHUH X UMHUYECKUX SKCIIEPUMEHTOB,

CHOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTHKY M apryMEHTBI JPYTUX MPH aHAIN3E
Pa3INYHBIX BUOB YUEOHOH AEATEIBHOCTHY,

2) IATPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAYYHOMY HACIIEIHIO OT€YECTBEHHON XUMUH,

YBa)KEHUS K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHU U MPAKTUIECKOTO MPUMEHEHHS XUMHH, OCO3HAHHS
TOTO, YTO JOCTH)KEHHUS HAyKU €CTh Pe3yJIbTAT JUINTENbHBIX HAOOACHHUH, KPOIOTIUBBIX 3KCIIEPHUMEHTAIbHBIX
TIOMCKOB, MMOCTOSSHHOI'O TPyAa YY€HBIX U IPAKTUKOB,

UHTEpeCa M IIO3HABATENIbHBIX MOTHMBOB B TNOJYYEHUH M TIOCIEAYIOIIEM aHaiu3e WHPOpMALHH O
NEPEOBBIX TOCTHKEHUSX COBPEMEHHOH OTEUECTBEHHON XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, ITHYECKOTO TTOBECHHS,

CHIOCOOHOCTH OLICHHWBATh CUTYAIMH, CBS3aHHbBIC C XMMUYECKIMU SIBJICHUSIMH, ¥ TIPUHUMATh OCO3HAHHBIC
peLeHnsi, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIGHHOCTH,

TOTOBHOCTH OLIGHMBATh CBOE IMOBEAEHHE W TOCTYIKM CBOMX TOBAPHUINEH C MO3WULUI HPABCTBEHHBIX U
MPABOBBIX HOPM M OCO3HAHHE MOCIEICTBHI STHX MOCTYIKOB;

4) popMupoBaHUSs KYJbTYPHI 310POBbSI:

NMOHMMAHMs LIEHHOCTEH 310poBoro u OesomacHOro obpasa >KM3HH, HEOOXOIUMOCTH OTBETCTBEHHOIO
OTHOILIEHHS K COOCTBEHHOMY (PH3UYECKOMY H IICUXHUYECKOMY 37JOPOBBIO;

coOnroeHnst TpaByl O€30MacHOro OOpaleHus] ¢ BEIeCTBAMH B OBITY, MOBCEIHEBHOW KH3HU U B
TPYZIOBOH AESATENBHOCTH,

NOHMMAHHS LEHHOCTH TPABWI HWHAWBUAYAJIBHOTO W KOJUIEKTUBHOrO O€30MacHOr0 IOBEIEHHUS B
CUTyalHsX, yIPOXKAOIIUX 3M0POBBIO U )KU3HHU JIFOJIEH,

OCO3HAaHMsI TOCJIEACTBUH W HENPUSATHS BPEOHBIX NPHUBBIYEK (yIOTPEONIEHHs alKOroJis, HapKOTHKOB,
KypeHHs)),

S) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIIENOBATENbCKONH AEATEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPYECKOHN U IPYTUX BUJAX NEATEIBHOCTH,

YCTAHOBKM HAa AKTUBHOE YYaCTHE B PELICHHH NPAKTHUYECKUX 3a/1ad COLUAIbHOW HAIMpPaBIEHHOCTH (B
paMKax CBOETO KJ1acca, LIKOJIbI),

UHTEpeCa K MPAKTHUYECKOMY H3YUEHHIO NPO(EecCHil pasIUYHOrO pojAa, B TOM UHCIE Ha OCHOBE
NPUMEHEHUS IPEAMETHBIX 3HAHUHN 110 XUMHH;

YBKEHUS K TPYAY, JIOASM TPYAA U Pe3yJIbTaTaM TPYIOBOH AEATENbHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYAJbHOH TpaekTopuu obpasoBanus, Oynyuiei mpodeccun
U peamn3aliy COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XHUMHH,
UHTEpeCOB U notpedHocTel 00mecTsa,;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:



SKOJIOTUYECKH I1eJIeCOO0Pa3HOro OTHOIIEHUS K MPUPOAE, KaK HMCTOYHUKY CYIIECTBOBAHUS JKH3HH Ha
3emue;

MOHUMAHHMS TJIO0ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIeM, BIUSHUS YKOHOMHUYECKUX MPOLECCOB HA
COCTOSTHHE MPUPOJHON U COLMAIBHON CPEIbI,

OCO3HaHMsSI HEOOXOIMMOCTH  HCIIOJNIb30BaHHUA JAOCTIDKEHHH XHMHUU ISl pPEIleHHs  BOMPOCOB
pPaLMOHAIBHOIO MPUPOIONONb30BAHNS,

AKTHUBHOTO HENPUSATHS ACUCTBUH, NPUHOCAIIUX BPEeA OKPYXKAOUIEH NPUPOAHOW Cpene, yMEHHUs
NPOTHO3UPOBATh  HEONArONPUATHBIE SKOJOTMYECKHE IIOCHENCTBUS  MPENNPUHUMAEMBbIX NOEHCTBUH U
NpenoTBpaLIaTh UX;

HaJIU4YUs Pa3BUTOrO SKOJOTHYECKOrO MBIIIJIEHHS], SKOJOTMYECKONH KyJbTYpbI, OIBITA AESTENbHOCTH
SKOJIOTHYECKON HAIPaBIEHHOCTH, YMEHUsI PYKOBOJCTBOBATbCSI UMHU B MIO3HABATEJIbHON, KOMMYHUKAaTHBHOHN U
COLIMAJIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSTh HACOJIOTUU X eMOpOOHUH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

cpOPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIErO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIeCTBEHHON MPaKTHKY,

NOHMMAHMS CMNEeMUPUKH XUMHUH KaK HAyKH, OCO3HaHHUs €€ poiu B (HOPMHUPOBAHHH PALMOHAIBHOTO
HAYYHOT'O MBIIUICHHSI, CO3AaHIH LEJIOCTHOTO MPENCTaBIEHHs 00 OKPYIKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIbI
U YeJOBEKa, B IMO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH W pelleHHH NPOOJeM COXPAHEHUS MPHPOTHOTO
paBHOBECHS],

yOexIEHHOCTH B 0CO0O0H 3HAYMMOCTH XMMHUH JJIsi COBPEMEHHON LMBIJIM3ALMH: B €€ TYMaHUCTUYECKON
HANPaBJICHHOCTH W BAKHOH POJNM B CO3JAHMM HOBOW 0a3bl MaTepHaJbHON KYJNbTYPBI, PELICHHH II100aTbHBIX
npobsieM YCTOWYHBOTO Pa3BUTHSI YEJNOBEYECTBA — CBHIPHEBOW, SHEPTETUYECKOM, MUINEBOU M 3KOJIOTHMYECKOM
0e30MacHOCTH, B PA3BUTHU MENULUHBL, OOECHEUEHHH YCJIOBHUH YCIEIIHOrO TpPyJa U SKOJIOTHYECKH
KOM(OPTHOM KU3HHU KAKAOTO YIeHA OOIIEeCTBa;

€CTEeCTBEHHO-HAYYHONH TI'PaMOTHOCTU: IOHUMAHUS CYLUIHOCTM METOAOB ITO3HAHUs, HCIOJNB3YEMbIX B
€CTeCTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJB30BATh MOTyYaeMble 3HAHUS IS aHAJ3a U OOBSICHEHUs! SIBIICHUN
OKPY’KAIOIIEro MUpPa W MPOUCXOMAIINX B HEM W3MEHEHHH, YMEHUs aejaTh OOOCHOBAHHBIE 3AKIIOYSHHS HA
OCHOBE Hay4HBIX (DAaKTOB M UMEFOIIUXCS JAHHBIX C LENbIO MOJYYSHUs] JOCTOBEPHBIX BHIBOJOB,;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJB30BATh XUMUYECKHE 3HAHUS IS PELICHUs MpOoOJieM B peabHbIX
JKU3HEHHBIX CUTYaLUsIX;

MHTEepeca K MO3HAHUIO U HCCIIENOBATENbCKON ACSITENbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPhIBHOMY OOPa30BaHUIO U CaMOOOPa3OBaHUIO, K AaKTHMBHOMY
MOJIYYE€HUIO HOBBIX 3HAHHUH MO XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMUY,

UHTEpeca K OCOOCHHOCTSIM TPyIa B Pa3JIMUHBIX chepax mpodheCCHOHATLHOU AeSITEIbHOCTH.

METANPEAMETHBIE PE3YJbTATHI

MeTtanpenMeTHble pe3ybTaThl OCBOEHHs yueOHOro mpeamera «XUMHs» Ha YPOBHE CpPeIHEero odmiero
0o0pa3oBaHUs BKJIFOYAIOT:

3HaYUMBIE 11 HOPMUPOBAHUS MHPOBO33PEHHSI OOYUAIOIINXCST MEKAUCLUTUINHAPHBIE (MEKITPEIMETHBIE)
oOIIeHayYHbIE TIOHATHS, OTPAKAIOLINE LEJIOCTHOCTh HAyYHOW KapPTHHBI MHUpa W CHEHU(HKY METOAOB
MO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (MaTepusi, BEIECTBO, SHEPTHUS, SIBJIIEHHE, IPOIIECC, CHCTEMA,
HAyYHbIH (aKkT, NPUHLMII, TUIMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, WCCIEAOBaHHE, HaOIIOICHNUE,
U3MepEeHUe, YKCIIEPUMEHT U IpyTue),

yHHBEpCalbHble  yueOHble nefcTBHA  (IIO3HABATENbHbIE, KOMMYHUKATHBHBIE, PETyJISTUBHBIC),
obecrieunBaromue  (popmupoBaHue  (PYHKIIMOHAIBHOW TPAMOTHOCTH M COLMAJIBHOW  KOMIIETEHINU
ofyHaromuxcs,

CHOCOOHOCTh OOYYArOIIMXCSl HCIOJB30BATh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAaHUS U YHUBEPCAJIbHbIC Y4eOHbIE NEHCTBHS B TO3HABATEIBHON U COLMANIbHON MPAKTUKE.

MeTtanpenMeTHble pPe3ybTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCAIbHBIMU yUeOHBIMH TO3HABATENbHBIMHU,
KOMMYHHUKATHBHBIMH U PEryJIATUBHBIMU TEHCTBUSIML.



OsnaneHne yHHBEpPCAIBLHBIMH Y4€0HBIMH MO3HABATEIbHBIMH /1€HCTBHSIMH:

1) 6a3oBbIe JIOTHYECKHE 1eHCTBHSA:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYAJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeneNATh ILeNU AEATEIbHOCTH, 3alJaBas MapaMeTpbl U KPHUTEPHUH HX IOCTH)KEHUS, COOTHOCHTH
PE3YJIBTATHI AEATEIBHOCTH C TIOCTABJICHHBIMH LIEJISIMH,

UCITIONB30BATh IPH OCBOCHHWH 3HAHWUH MPUEMBI JIOTHUECKOTO MBIILJICHHS — BBIIECNSATh XapaKTEPHBIC
NPU3HAKH TIOHSTHH M YCTAHABIMBATH HMX B3aMMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIINE MMOHATHS IS
OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUH,

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIACCU(UKALIIH BEIIECTB U XUMHUECKUX PEaKLUH;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMH SIBJICHHUSIMU,

CTPOHUTH JIOTHUECKHE PACCYXXACHUS (MHAYKTUBHBIE, JEOYKTUBHBIC, 110 AHAJOTHH), BBIIBJIATD
3aKOHOMEPHOCTH U POTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (DOPMYJIHUPOBATH BBHIBOBI M 3aKTIOUSHHS,

NPUMEHSITh B MPOLECCe IMO3HAHUS, HCIOJb3yeMble B XHMHUU CHMBOJHYECKHE (3HAKOBBIE) MOJEIIH,
npeoOpa3OBbIBATH MOCIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJT) 3JIEMEHTa, XUMHU4YecKast popmya,
ypaBHEHHE XUMHUYECKOW pEaKUUH — MPH PEHIeHHH Y4YeOHBbIX IMO3HABATENbHBIX W MPAKTUYECKHX 3a7ad,
NPUMEHSTh HA3BaHHbBIC MOJENbHbIC IMPENCTABICHUS NJIsI BBIABJICHHUS XAaPAaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB M XMMUYECKHIX PEaKIH.

2) 0a30BbI€e HCCJIE0BATENbCKHE IeHCTBHUS:

BJIAZIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIH;

dopMyaHpOBaTh LENH W 3aJa4d HCCIICAOBAHUS, HCIONB30BATh IMOCTABJICHHbIE M CAMOCTOSTEIBHO
copMyTHUpPOBaHHBIC BOIPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHUS U OCHOBBI 1151 (POPMHUPOBAHHSI TUTIOTES3BI 10
NPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX CYXKACHUI;

BJIAJIETh HABBIKAMHU CaMOCTOSITEIbHOTO IIAHUPOBAHHUS M TMPOBEACHUS YYCHUYECKHX 3KCIIEPHMEHTOB,
COBEPIIEHCTBOBATh YMEHUS HAOJFOAATh 32 XOIOM IPOLECCca, CAMOCTOSITENIbHO MPOrHO3UPOBATh €0 Pe3yJbTarT,
dbopMynupoBaTh OOOOIIEHWSI W BBIBOAbI OTHOCHTEJIBHO JTOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJENAaHHOM padoTe;

npuoOpeTaTb ONBIT YUYEHHYECKOW HCCIIENOBATENbCKOW UM TMPOEKTHOH NeSTeNbHOCTH, MpPOSBIATD
CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METONIOB pELICHHS NPAKTUYeCKHX 3a1ad,
NPUMEHEHHIO PA3JINYHBIX METOIOB TIO3HAHMSI.

3) padora ¢ nundopmauueii:

OPUEHTHPOBATbCS B PA3MUYHBIX HMCTOYHHKAX HHPOpMauuu (HAy4YHO-TIONMYJSIPHAsl — JIUTEparypa
XUMHYECKOTO COAEpIKaHMs, CIPaBOYHbIE MMocodus, pecypcbl WHTepHETa), aHaNM3UPOBaTh HH(POPMALIUIO
Pa3NIUYHBIX BUAOB U (HOPM NPEACTABICHUS, KPUTHUECKH OLIEHUBATH €€ TOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTS;

¢dbopMyIHpOBaTh 3ampPOCHl W MPHUMEHSATb Pa3jIMYHBIE METOABI NPHU TIOMCKE U OTOOpe HH(pOpMAIHH,
HEOOXOIMMOM ISl BBITIOJTHEHUST YUeOHBIX 33724 ONpPeneNEéHHOrO THIIA,

npuoOpeTaTh OMBIT HCIIOJNB30BAHUS HH()OPMAILIIOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH W Pa3JIMYHBIX
TIOUCKOBBIX CHUCTEM,

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAaNbHYIO (popMmy mnpencraBieHust uHGOpMaruu (CXeMel, TpadukH,
ArarpaMMbl, TaOJIULbL, PUCYHKH U IPyTHE),

UCTIONB30BAaTh HAy4YHBIA SI3bIK B KauecTBE CpeAcTBa Ipu paboTe ¢ XUMHUYECKOH HH(pOopManmei:
NPUMEHSTh MEXIpenIMeTHbIe ((PU3NIeCKne 1 MaTeMaTH4YeCKUe) 3HAKH U CUMBOJIBI, (POpMYJIbI, aOOpeBUaTypHI,
HOMEHKJIATYyPY;

UCTIOJIB30BATh U MPeoOPa30BbIBATH 3HAKOBO-CUMBOJIIMYECKHUE CPEACTBA HATTIITHOCTH.

OBnaneHne yHHBEpPCATBHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSAMH:

3amaBaTh BOIMPOCH! MO CYLIECTBY OOCYKIaeMOH TeMBbI B XOA€ AMAJOra W/MIHM IHUCKYCCHH, BBICKA3bIBATDH
uneu, GopMyIupoBaTh CBOHM MPENJIOKEHNSI OTHOCUTENILHO BBITIOJIHEHUS PEIOKEHHOM 3a/1auHy,

BBICTYIIATh C MPE3CHTAIMEN Pe3yJIbTaTOB NMO3HABATENBLHON EATENbHOCTH, TOTyUYE€HHBIX CAMOCTOSITEITEHO
WJIA COBMECTHO CO CBEPCTHHUKAMH TPH BBITOJHEHHH XUMHYECKOTO SKCIEPUMEHTa, TPAKTHIECKOH padoTsl 1o
HCCIIEIOBAHHMIO CBOMCTB M3y4aeMbIX BELIECTB, pean3aluy y4eOHOro mpoeKkTa U (JOPMYJIUPOBATh BBIBOIBI IO



pe3yJbTaTaM MPOBENEHHBIX HCCIEIOBAHUI MyTEM COTNIACOBAaHUS TMO3UIMI B Xome OOCy»meHHs U OOMeHa
MHEHUSIMU.

OsyiageHne YHHBEPCAIbLHBIMH PEeryJISTHBHBIMH JeHCTBUSAMU:

CaMOCTOSITENIPHO TUIAHMPOBATb M OCYLIECTBJISITH CBOK MMO3HABATENIBHYIO AESTEIbHOCTDb, OMpEIessis e
LEeNMd W 3a7a4d, KOHTPOJNUPOBATh M MO Mepe HEOOXOMUMOCTH KOPPEKTUPOBATh MPEAAraeMblil ajirOpuTM
NEUCTBUI TP BBIMOTHEHUH YUeOHBIX U HCCIIENOBATEbCKUX 3a/1a4, BBIOMpATh Hanbojee 3 HeKTUBHBINA CrIOco0
UX PeLIeHHs C YYETOM TOJyYEHHsI HOBBIX 3HAHHUI O BENIECTBAX M XMMHUYECKUX PEAKIIUAX;

OCYLIECTBJISITH CAMOKOHTPOJIb CBOEH AEATebHOCTH Ha OCHOBE CAaMOAHAJIM3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHUsI Kypca «Opranndeckast XMMUsD) OTPaKakoT:

c(OPMUPOBAHHOCTh MPEACTABICHUH O XUMHYECKOW COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, POJIM XMMUU B MMO3HAHWU SIBIEHUH TPUPOABI, B (DOPMUPOBAHUN MBILUICHUS W KYJIbTYPhI JTUYHOCTH, €6
(YHKIMOHAIBPHOH T'PAaMOTHOCTH, HEOOXOAMMOH MJisi pEeLIeHHs MPAaKTHYeCKHX 3a7ad U HKOJOTHYECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPene;

BJIAJICHUE CHCTeMON XMMUYECKHUX 3HaHMM, KOTOpas BKJIOYAeT: OCHOBOIIOJAraloIiue MOHITUS
(XUMHUYECKUH  BJIEMEHT, aToM,  JJIEKTpOHHas  O0OJIOYKAa  aToMa,  MOJIEKyJla,  BaJEHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasI CBsA3b, CTPYKTYypHas popmyna (pa3BEpHyTass M COKpAIUEHHAsT), MOJIb,
MOJISIpHAasi Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIH CKeJeT, (PyHKUHMOHANbHAs TPYIIA, PaguKal, H30MEpH,
WU30MEphl, TOMOJIOTMYECKUN psfl, TOMOJOTH, YIJEBOAOPOIBI, KHCIOPOA U a30TCOAEpIKalUe COENUHEHUS,
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISIPHBIE COSNUHEHMs), TEOPUU MU 3aKOHBI (TeOopus
CTPOEHHUSI OpraHu4eckrnx BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MACChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHH, MUPOBO33PECHUECKUE 3HAHUS, JIEKAIUE B OCHOBE MOHWMAHUS NMPUYMHHOCTH U
CHUCTEMHOCTH XHUMHYECKUX SIBJICHUH, (PAKTOJOrM4YecKhe CBEOEHHs O CBOMCTBaX, COCTaBe, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUN BAKHEHININX OPraHWYECKHUX BEIIECTB B OBITY U MPAKTHYECKOW AEATENbHOCTU
YEJ0BEeKa,

c(OPMUPOBAHHOCTh YMEHUN BBIIBJISITH XapaKTepHble MPU3HAKU MOHSITUH, YCTAHABIMBATH WX
B3aMMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHSTHS IPU OMHUCAHUHM COCTaBa, CTPOCHUS U IPEBpALlEeHU
OPraHUYE€CKHUX COCIUHECHUN,

cOpMHPOBAHHOCTb YMEHHUH HCITOIB30BATh XUMHYECKYI0 CHMBOJIMKY AJISI COCTABJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEéPHYTOH, COKPAIIEHHOH) (hOPMYJ OPraHMYECKUX BEIIECTB M YPABHEHUN XUMHYECKUX
peaxkiuuii, M3roTaBIMBaTh MOAENN MOJIEKYJ OPraHHYeCKUX BEINeCTB I MJUTIOCTPALUU HUX XUMHUYECKOro U
IIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAJICKHOCTh M3YYEHHBIX OPTaHUYECKUX BEIIECTB IO
UX COCTaBy W CTPOCHHIO K ONPEAENEHHOMY KJACCY/TPYIIe COEOUHEHUN (YIJIEBONOPONBI, KHUCIOPOH H
a30TCoNepIKAIlNe  COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COENIWHEHHs), JaBaTb MM  HAa3BaHUS IO
cucremarndeckoit HomeHknarype (IUPAC), a Takke NPUBOAWTh TPUBUANBbHBIE HA3BAHUS OTIEIbHBIX
OpPTaHUYECKUX BEINECTB (ITHJIEH, MPOIWJIEH, alleTHJIEH, STUIECHTJINKONb, MIHLEPHH, (eHon, GopManbaerun,
aneTajabAerujl, MypaBbUHasl KUCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAst KUCJIOTA, CTEAPUHOBAs KUCJIOTA, IIFOKO34,
bpyKTO3a, KpaxmaJ, HeJUTI0JI03a, TIHUIUH);

c(OPMUPOBAHHOCTh YMEHUS OMpPENENSITh BUABl XHUMUYECKOH CBSI3M B OPTraHUYECKUX COETMHEHUSIX
(onuHApHBIE U KPATHBIE),

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHSITh MOJIOKEHHSI TEOPUU CTPOCHUS OPTaHMYECKUX BemmecTB A. M.
ByTnepoBa nist 0OBSICHEHUS! 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTABa M CTPOCHUS; 3aKOH COXPAHEHUS
MAacCCBhI BEIIECTB;



cpOpMHPOBAHHOCTb YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3NIECKHE U XUMHUYECKHE CBOIMCTBA
TUMHYHBIX TPEACTABUTENECH pPa3IMUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 5TaH, STHJIEH, MPOINJIEH,
auermnes, Oyraguen-1,3, merunOyranuen-1,3, GeH305, METaHOJN, 3TAHOJ, STIJICHINIUKOJb, MIULEPHH, (EeHOI,
alleTaNberui, MypaBbUHAs U YKCYCHAsl KUCIJIOTBI, TJIIOKO3a, KpaxMall, LEeJUTI0JI03a, AMUHOYKCYCHAsT KUCIIOTA),
WLUTFOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKLUN C
UCTIOJIB30BAHUEM CTPYKTYPHBIX (OPMYIT,

cpOpMHPOBAHHOCTb YMEHHUS XaPAKTEPHU30BATh HCTOYHHUKH YIJIEBOJOPOIHOTO ChIPbsi (He(Th, MPUPOIHBIN
ras, yrojb), CocoObl UX NepepadOTKU U MPAKTHUECKOE MPUMEHEHHE IPOIYKTOB NepepadboTKy;

c(OpMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIMHCICHHS 0 XUMHUYECKUM YpaBHEHHMsIM (Macchl, 00BEMA,
KOJINYECTBA MCXOAHOTO BEINECTBA WM MPOAYKTA PEAKLUHU MO U3BECTHBIM Macce, 00BbEMY, KOJINYECTBY OJHOTO
U3 UCXOHBIX BELIECTB WM MPOAYKTOB PEAKLIUN);

c(OpMHPOBAHHOCTh YMEHUH BJIAJETh CUCTEMOH 3HaHHWH 00 OCHOBHBIX METOAAX HAYYHOTO IO3HAHHUS,
UCTIONB3YEMBIX B XHUMHH TpPH HM3YYEHUU BEIECTB W XUMHYECKUX SBJICHUH (HAaOIIOneHHe, H3MepeHHe,
SKCIIEPUMEHT, MOJEIHPOBAHUE), UCIIONB30BATh CHCTEMHbIE XMMUYECKUE 3HAHUS Uil NMPUHSTHS PEIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYalUsIX, CBS3aHHBIX C BEIECTBAMH M UX IIPUMEHEHHEM,

cOpMHPOBAHHOCTb YMEHHI COOJIFOAATH MPaBHIIA MOJIb30BAHMS XUMUYECKOH NOCY0i 1 1JabOpaTOpHBIM
o0OpyIOBaHHEM, a TakKe IMpaBmwia OOpalieHHss C BEIECTBAMU B COOTBETCTBHHM C HMHCTPYKLHSIMH IIO
BBIMOJIHEHHUIO JTAOOPAaTOPHBIX XMMUYECKHUX OIBITOB;

c(pOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMOJHATH XMUMHUYECKHH SKCIIEPUMEHT (TpeBpalleHUs
OPTaHUYECKHUX BEIIECTB INPH HATPEBAHWH, MOJYYECHUE OSTHJIEHA W H3YUYEHUE €ro CBOWMCTB, KaueCTBEHHBIC
peakuuyu OPTaHMYECKUX BEIIECTB, [EHATypalus OENKOB MpPH HAarpeBaHWH, LIBETHBIE PEAKLHH OENKOB) B
COOTBETCTBUHM C MPAaBHJIAMH TEXHHKH O€30MacHOCTH TNpH OOpAaIleHWH C BELIECTBAMH U JIAOOPAaTOPHBIM
00OpyIOBaHUEM, NPEACTABIATh PE3yJbTaThl XHUMHYECKOTO SKCIEPHUMEHTa B (opMe 3amucH ypaBHEHHH
COOTBETCTBYIOLINX pPeakuuil 1 (JOPMYJIHPOBATH BBIBOIBI HA OCHOBE STHUX PE3YJIbTATOB;

c(pOPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3MPOBATH XMMUYECKYI0 MH(POPMALHIO, MOJYIaeMYH0 U3
Pa3HBIX HCTOYHHUKOB (CpeICTBa MAacCOBOM nHpopMannu, MHTEpHET U Opyrux);

copMUpPOBAHHOCTh YMEHUI COOMIOAATH MPaBHJIA SKOJIOTHUECKH 11eJIeCO00Pa3HOro MOBENEHUS B OBITY U
TPYAOBOH IESITENBPHOCTH B LEJISIX COXPAHEHHs] CBOErO 3I0POBBbS M OKPYXKAOIEH NPUPOTHOW Cpembl,
OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha *KUBBIE OPTAaHU3MBI ONPEAETEHHBIX OPTAHUYECKUX BEIIECTB, TOHUMAs
cmbicn nokaszarens [1JIK, moscHsATh Ha mpuMepax crnocoObl YMEHBUIEHHUS W TPEAOTBPAIICHUS MX BPEIHOTO
BO3/ICHICTBHSI HA OPTaHU3M UEJIOBEKa,

i O0y4aroImuxcss ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBbSI. YMEHHE IPHMEHSITb 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHH;

U CNenbIX U CIabOBUASIIIUX OOYYANOIUXCS: YMEHHE HCIONb30BaTh PElbe(pHO-TOYEUHYIO CHCTEMY
obo3Hauenwnii JI. bpaiins 1i1st 3anmucu XuMHYECKUX (HOPMY.I.

11 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «O0Imas 1 HEOPraHUYECKast XUMHUSD OTPaKaIOT;

c(hOPMUPOBAHHOCTh TPEACTABJICHUN: O XUMHYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHOH KapTHHBI
MUpa, POJIM XMMHUU B MO3HAHWUU SIBIIEHUH MPUPONBL, B (OPMUPOBAHUN MBIIIJICHUS] U KYJbTYPbI JIUIHOCTH, €€
(YHKIIUOHAJILHOW TPAMOTHOCTH, HEOOXONMMOHN JUIsi peUISHUS MPAaKTHYeCKHX 3a1ad U OKOJOTHYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHON CPene;

BJIQICHUE CHUCTEMON XUMHYECKHUX 3HAHUM, KOTOpash BKJKOYAET. OCHOBOIIOJATAIOIINE TMOHSITHS
(XUMUYECKUH 3JIEMEHT, aTOM, HM30TOM, S-, P-, d- 3JIEKTPOHHBIE OpPOWTAM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBIA  00BEM, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEMEeHb OKHCJICHHS, XWUMHYECKas CBS3b
(koBaJIeHTHAsl, WOHHAs, METaJUIMYeCKas, BOJOPOAHAs), KPUCTAIIMYECKAs PEIIETKA, THUIbl XHUMHYECKUX
peakuuii, pacTBOP, OJEKTPOJUTHI, HEINCKTPOJIUTHI, BJEKTPOJUTHYECKAs] AUCCOLMALNS, OKHUCJIUTEb,
BOCCTAHOBHUTENIb, CKOPOCTh XHUMHYECKOH peakluu, XUMHYECKOE PABHOBECHE), TEOPUH W 3aKOHBI (TEopus
SJIEKTPOJIMTHYECKON OHuccouMauuu, nepuonuuveckuii 3axkoH J[. M. MenpaeneeBa, 3aKOH COXPAaHEHHUs] MacChl



BEIIECTB, 3aKOH COXPAHEHUS W TPEBpAIleHHs SHEPTHH TPU XUMHUYECKUX PEaKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B OCHOBE MOHWMAHUS MPUUUHHOCTH U
CUCTEMHOCTH XHUMHYECKHX SIBJICHUH, (DaKTOJOTHMUYECKHE CBENEeHUS O CBOWCTBAX, COCTaBEe, IOJYYCHUU W
0€30MacHOM HCIIOJIb30BAHUH BAKHEUINUX HEOPTAHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOH NESTENbHOCTH
4eJI0BeKa,;

c(OPMUPOBAHHOCTh YMEHUW BBIIBJISITH XapaKTepHble MPU3HAKU TOHSATUH, YCTAaHABJIMBATH WX
B3aMMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIIHME IMOHATUS TPU OMUCAHWU HEOPTaHWYECKHUX BEIIECTB U X
MIpEeBPalLLEeHN,

c(hOPMUPOBAHHOCTh YMEHUN UCTIOJBb30BATh XUMHYECKYI) CHMBOJIUKY JIJIsS COCTABJICHUs (POPMYJT BELIIECTB
U ypaBHEHUH XUMHWYECKUX peakuui, cucrematudeckyro HomeHknatypy (IUPAC) u TpuBHalbHBIC HAa3BaHUS
OTJIENIbHBIX HEOPTAHMYECKHUX BEIIECTB (yrapHbIA Ias, YIJIIEKUCHbIN ra3, aMMHaK, raméHasi H3BeCTh, HeranéHast
U3BECTb, TUTHEBAS COMA, MUPUT U APYTHUE),

c(hOPMUPOBAHHOCTh YMEHUH OMpPENeNsITh BaJCHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSIX PAa3JIMYHOTO COCTAaBa, BUJA XUMHUYECKOW CBSI3M (KOBAJICHTHAs, WOHHAS, MeETAJJTHNYeCKasl,
BOJIOPOAHAs)) B COEMUHEHUSX, THUIM KPUCTAJUIMYECKOW pEIIETKH KOHKPETHOrO BelecTBa (aToMHas,
MOJIEKYJIIpHAsi, MOHHAs, METAJUTUYecKas), XapakTep Cpedbl B BOAHBIX PAcTBOPaX HEOPTAHUYECKUX
COETUHEHW,

c(hOPMUPOBAHHOCTh YMEHHI YCTAHABJIUBATD MPUHAIICKHOCTh HEOPTaHUYECKUX BEIECTB MO UX COCTaBY
K OMNpeAeNéHHOMY KJIacCy/Tpymnmne COeNMHEeHU (MPOCThIE BEIEeCTBA — METaUlbl M HEMETAJUTbl, OKCHUJIbI,
OCHOBAHUSI, KUCJIOTHI, aM(OTEPHBIE THAPOKCHUIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pAaCKpbIBATh CMBICT mepuogudeckoro 3akona JI. U. MennpeneeBa wu
JEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U IPOrHOCTHYECKYIO (YHKIINY,

c(OPMHUPOBAHHOCTh YMEHUN XaPaKTEPU30BAThH JIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHX 3JIEMEHTOB
1-4 nepuonos Ilepuoauyeckoil cuctemMbl XuMu4deckux 3JeMeHToB [l 1. Menneneesa, UCNOJb3ysl MOHITHUSA «S-,
p-, d-37eKTpOHHBIE OpOUTANTHY», «IHEPTETHYECKHE YPOBHIUY, OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUsS! CBOICTB
XUMUYECKUX 3JIEMEHTOB M MX COENMHEHHUH 1Mo nepuonaMm u rpymnmnam lleprogudeckoil cuCTeMbl XUMUYECKUX
anemeHToB J[. 1. MeHneneena,

c(OPMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOHCTBA
HEOPTaHWYECKHUX BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'CHETUYECKOW CBS3U MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMH C TTIOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLIMIA;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XUMHUYECKHE PEAKIHU [0 Pa3JIMYHbIM TMPU3HAKAM
(4uciy U COCTaBy pearnpyrollnX BEIIECTB, TEIIOBOMY 3(h(EKTy peakinu, U3MEHEHHUIO CTEIeHeH OKUCIICHHS
3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTUIO KaTaJu3aTopa),

c(OPMUPOBAHHOCTh yYMEHHH COCTABNIATh YPaBHEHHUS pEAKUUH PA3UYHBIX THUIOB, TIOJHBIE W
COKpaIIEHHbIE YPABHEHHSI PEAKIIMI HOHHOTO OOMEHa, VUUTBIBASI YCIIOBUS, MPU KOTOPBIX 3TH PEAKIUH UAYT IO
KOHIIQ,

c(hOPMUPOBAHHOCTh YMEHHUH MPOBOAUTD PEAKIIMH, TOATBEPKAAIOIINE KAU€CTBEHHBIN COCTAB Pa3IMYHBIX
HEOPTaHWYECKUX BEILIECTB, PACIIO3HABATH OIMBITHBIM IyTEM HOHBI, MPHUCYTCTBYIOIIHNE B BOAHBIX PacTBOpax
HEOPTaHUYECKHX BELIECTB;

c(OPMUPOBAHHOCTh YMEHHI PACKPBbIBATh CYIIHOCTb OKHCIUTEbHO-BOCCTAHOBUTENIbHBIX PEaKINi
MOCPEICTBOM COCTABJIEHHSI SJIEKTPOHHOTO DallaHCa 3THX PEaKIIHiA;

c(hOPMUPOBAHHOCTh YMEHUN OOBSICHSITh 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIMH OT Pa3IMYHBIX
(haKTOpOB, XapakTep CMENICHHUsS XUMHYECKOrO pPAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHErO BO3JCHCTBHS
(mpunaumn Jle [larense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XWMHUYECKHE TPOIECCHI, JieXkKalue B  OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHsI CEPHON KHCIOTBHI, aMMHakKa, a Takke C(HOPMHUPOBAHHOCTb MPEACTABIEHUH 00
OOIIMX HAYYHBIX MPUHIIUTAX U YKOJIOTHYECKUX MPOOIeMax XUMHUYECKOTO IPONU3BO/ICTBA,

c(OPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIUUCICHHSI C HCIOIB30BAHUEM TOHSATUS «MAaCCOBasi OIS
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHX PEAKIIHMSIX, MAacChl BEIIECTBA WM
00BEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe MM O0BEMY OIHOTO M3 YYaCTBYIOIIHUX B PEAKIIMU



BEIECTB, TEIJIOBOro 3(Qdexra peakuyyn Ha OCHOBE 3aKOHOB COXPAHEHMS MACChl BEIIECTB, MPEBPALICHUS U
COXpPaHEHHsI HYHEPT U,

cOpMHPOBAHHOCTb YMEHHI COOJIFOAATH MPAaBHIIA MOJB30BAHUS XUMHUECKOH NOCYA0H 1 1abopaTOpHBIM
o0OpyIOBaHMEM, a TakKe IMpaBmwia OOpaleHHss C BEIECTBAMU B COOTBETCTBHHM C HMHCTPYKLHSIMH IIO
BBIMOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(pOPMHPOBAHHOCTh YMEHHH IUIAHUPOBATH M BBIMNOJHATh XHUMUYECKHH SKCIEPUMEHT (pas3sioKeHHe
NepOKCHla BOJAOPOAA B MPUCYTCTBUH KaTaJIM3aTOpPa, OINpPEAeTeHHE CPelbl PACTBOPOB BELIECTB C ITOMOLIBIO
YHHBEPCAJIBHOIO MHIWKATOPA, BIMSHUE PAa3IMYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKIUH, PEaKLUU
HOHHOTO OOMEHa, Ka4eCTBEHHbIE PEaKLUU Ha Cyibdar-, kKapOoHAT- U XJIOPUA-aHHUOHBI, HA KATHOH aMMOHHUS,
peleHne SKCIePUMEHTATIbHBIX 3a1a4 1Mo TeMaM «Mertauibl» U «HemeTamiby) B COOTBETCTBHH C MPAaBHIIAMH
TEXHUKH OE30MacHOCTH NpU OOpaIleHuH ¢ BELECTBAMU H Ja0OPATOPHBIM OOOPYIOBAHUEM, MPEICTABISTH
pe3yJibTaThl XHUMHYECKOTO 3KCHEepUMEHTa B (opMe 3amucH YpaBHEHHWH COOTBETCTBYIOLIMX pEAKUHA U
(bopMyIHPOBATH BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB,;

c(pOPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3MPOBATH XMMUYECKYIO HH(POPMALHIO, TOIYYaeMY0 U3
Pa3HBIX HCTOYHHUKOB (CPENCTBA MACCOBOM KOMMYHUKaUWU, UHTEpHET U IPYTrHX),

copMUpPOBaHHOCTh YMEHMI COOMIOAAT NPaBIJIA SKOJOTHYECKH 1eJ1ecO00Pa3HOTo MOBeNeHNs B OBITY U
TPYAOBOH MESITENPHOCTH B LEJISIX COXPAHEHHs CBOEro 30POBBbS M OKPY)KAKOIIEH NPUPOTHONW Cpembl,
OCO3HaBaTh OINACHOCTb BO3ICHCTBUS HA JKUBBIC OPraHM3Mbl ONPEACNEHHBIX BEINECTB, MOHUMAsl CMBICI
nokazarenst IIJIK, mosicHaTh Ha mnpuMepax cCrocoObl YMEHBINEHUS W MPEeJOTBPAINEHUs] HX BPEIHOTO
BO3/ICHICTBHSI HA OPTaHU3M UEJIOBEKa,

sl OOy4aroImuxcss ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[IOPOBbSI. YMEHHE MPHMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHHI;

IJISL CJIEMBIX U CIA0OBUASIIMX OOYYarOIIUXCsl: YMEHHE HCIIONBb30BaTh PENbe(HO-TOUEUHYIO CHUCTEMY
obo3HaueHwnit JI. bpaiins ni1st 3anucu XuMHYECKUX (HOPMYJIL.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KosauuectBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakTnueckne
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcbl
Pasznen 1. TeopeTnueckue 0CHOBbI OPraHHY€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUsI OpraHUYecKux coefuHeHuit A. M. 3
bytneposa
Hroro no pazneny 3
Paspnea 2. Yraesonopoabt
2.1 IIpenenbHbie yrieBOAOPOALI — aJKaHbI 2
59 HenpenenbHble yrieBoaopoabl: alKeHbl, 6 !
' AJIKaIUEHBI, AJKUHBI
23 ApoMaTH4eCKue yriaeBOAOPOAbI 2
54 IIpupoaHblie HCTOYHUKH YIJIEBOAOPOAOB U UX 3 !
' nepepaboTka
Hroro no pazneny 13

Pa3nen 3. Kuciopoacoaep:kamue opraHniecKue coeInHeHHs

3.1 Crnuptsl. @enon 3

30 Anpnerunsl. KapOOHOBBIE KHCIIOTBL 7 !
CrnoxHble 3¢upbl

33 YrnesBoabl 3 1




Hroro no pazneny

13

Pa3nen 4. A3oTcoaepxaiyne opraHudecKne coeHHEeHUs

4.1 AMHUHBI. AMUHOKUCIIOTEL. benku

Hroro no pazneny

Paspen S. BeicokomoieKy IsipHBIE COEAUHEHUS

51 IInactmaccel. Kayuyku. Bonokna

Hroro no pazneny

IIpomeskyTounas arrecranus B popMe UTOTOBOH
KOHTPOJIBHOH padoThI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KonnyecTBo uacos DJeKTPOHHbIE
HaumeHoBaHHue pa3aesioB U TeM (undposbie
Ne n/m Kontpoabnsie | IlpakTnueckue )
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcnbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMHUH
Ctpoenue atomoB. [lepuonnueckuii 3aK0oH U
1.1 Ilepuonnueckas cuCTeMa X UMUYECKHUX 3
anemeHToB J[. 1. MeHneneesa
1.2 Crtpoenne BemmecTa. MHOrooOpasue BeIecTB
1.3 XHUMHUECKHUE peaKLun 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumus
2.1 MeTtaniel 1
22 Hemerannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :KU3Hb
3.1 XUMUsA U )KU3Hb 3
Hroro no pazneny 3
IIpomeskyTounas arrecranus B popMe UTOTOBOH |
KOHTPOJIBHOH padoThI
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 3 3







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoxa

KosanuecTBO 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

IIpenmer opraHu4eckon XumMuu, eé
BO3HMKHOBEHHE, PA3BUTHE U 3HAUYCHHE

Teopust CTpOEHUsI OPraHUYECKUX
coenuHenunit A. M. bytieposa, eé
OCHOBHBI€ ITOJIOKCHUA

IIpencraBnenue o kiaccupuKau
opraHndeckux seuiects. HomeHkmatypa
(cucremaruveckast) ¥ TPUBHAJIbHbBIE
Ha3BaHUA OPraHUYCCKUX BELICCTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MertaH 1 3TaH — npocTeuue
MPEACTABUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUJIEH U NPOINUJIEH — MPOCTeNLINe
MPENCTABUTENN AJIKEHOB

[IpaxTrueckas padora Ne 1. «ITonyuenne
5THUJIEHA U U3YYECHUE €r0 CBOMCTBY

Ankanuensl. byranuen-1,3 u
metundytaauen-1,3. [lonyuenne
CUHTETUYECKOIO Kay4yKa U PE3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHH,

10 TOMOJIOTUYECKUM psifl. ALETUIIEH —
MPOCTEHUIININ MPEACTABUTEND AIKUHOB

1 Brraucnenus no ypaBHEHUIO XUMUYECKON
peaxkuuu

12 Apenbl: 6eH301 1 TOyoJ1. TOKCHYHOCTD
apeHoB

13 I'eneruueckas CBsA3b yIriI€eBOAOPOIOB,
MPUHAJISKALINX K Pa3IMYHBIM KJlaccam
IIpupoaHblie HCTOYHUKH YIJI€BOAOPOIOB:

14 NPUPOIHBIH ra3 v MOMyTHbIE HE(PTSIHBIE
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu
IIpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB:

15 NPUPOIHBIN ra3 v MOMyTHBIE HE(PTSIHBIE
rasbl, HeTh U MIPOAYKTHI €€ nepepadoTKu

16 KonrponbHast paboTta 1o pazaeny
«YTnesogopoab

17 IIpenenbHble OIHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHoOroaToMHbl€ CIIUPTHI: STUJIEHIJIUKOIb U
IIIMLEPUH

19 @DeHOoIT: CTPOCHUE MOJIEKYJIbL, (PU3NIECKHEe
U XUMUYECKHE CBONCTBA, IPUMEHEHNE

20 Anpnerunsl: popManbaerun u
aneraibaerun. ALeToH

21 OnHOOCHOBHBIE MTpeaeNbHbIE KaPOOHOBBIE
KHCJIOTBI: MypaBbUHAasl U YKCYCHasl

22 IIpakTrueckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCJIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTBI, KaK
NPEACTABUTEIIN BBICIITUX Kap6OHOBbIX
KHCJIOT

24

MpbIia KaK COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE

25

CrnosxHble 3(UPBI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

XKupbl: ruaposus, npuMeHeHH e,
Ouonornveckas pob KHPOB

27

VYTneBoabl: COCTaB, KiaCCH(pHUKAIHUSL.
Baxnelimue npencTaBuTeNu: MIOKO3a,
bpykTo3a, caxaposa

28

Kpaxman u nennronosa kak IpUpoHbIe
MOJIUMEPbI

29

KonrponbHas paboTta 1o pazaeny
«Kucnoponconepskaiue opraHHuecKie
COEIUHEHUS»

30

AMHHBI, METUJIAMHUH U aHUJIMH

31

AMUHOKHCIIOTHI Kak aM(OoTepHbIe
OpraHUYeCKUe COETUHEHHS, UX
OuoJiornyeckoe 3HaueHue. Ilenrunnl

32

benku kak mpupoaHble
BBICOKOMOJIEKYJIIPHBIE COSTUHEHUS

33

OcHOBHbIE NOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI.
IInacTmaccel, kay4ykH, BOJIOKHA




34 IIpomexxyTounas arrectanus B Gopme

UTOTOBOM KOHTPOJIbHOH paboThI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

KonTpoabHbie
Beero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(Hrypauus aToMOB

Ilepnoanueckuii 3axon u Ilepuoanueckas
cucTeMa Xumuieckux sneMmeHTos /1. K.
Menneneesa, X CBsI3b C COBPEMEHHOMN
TEOpHUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M UX COSTUHEHUI O
rpynnaM u nepuoaam. 3HaueHue
MEePUOIUYECKOrO 3aKOHA U CUCTEMBI
xumudeckux sneMmeHToB J[.11. Menneneesa B
Pa3BHUTUU HAYKH

Ctpoenue BemecTsa. XUMUUECKasi CBsI3b, €€
BUBI, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsA3U. BopoponHas CBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATENILHOCTb.
Crenenb okucaeHus. BelecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IIoHATHE O AUCTIEPCHBIX CUCTEMAX.
HcTtunHBIE U KOJUIOUHBIE PACTBOPBL
MaccoBast 10 BEIECTBA B PACTBOPE




Knaccugukanvsi © HOMEHKIaTypa
HEOPraHWYEeCKUX coennuHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccnpukanms XUMUIECKUX PEaKIii B
HEOPTraHU4YEeCKON U OPraHU4eCKON XUMHUH.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpAaHEHUs U MPEBPALleHUs] SHEPIUU IPH
XHMHYECKUX PEAKLIMIX

Ckopoctb peakiu. OOpaTUMBbIE PEaKIIH.
XUMHUYECKOE PABHOBECHE

10

IIpakTrueckas padora Ne 1. «Bnusiaue
pa3IUYHBIX (HAKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKLIUm»

11

DnexTponuTHueckas quccoruanys. [lousaTie
0 BogoponHoM nokasarene (pH) pacTsopa.
Peaxiuu nonHoro oomena. I'uaposms
OpPTaHUYCCKUX U HECOPTraHUYICCKUX BECIICCTB

12

OKuCINTENbHO-BOCCTAHOBUTEILHBIC
peakmu. [TonsTHE 00 3NMEKTpONIN3E
pAacIIaBOB U PaCTBOPOB COJIEH

13

KonrponbHas pabota 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHWI»

14

Merannsl, ux nonoxenue s [leppuognaeckon
cucTeMe XUMHUecKux snemenTon . U.
MenpeneeBa 1 OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue pusnyeckue CBONUCTBA
METaJIIOB




15

Cnnasbl METaJIIOB. DJNEKTPOXUMUYECKUH psAL
HaIpPsKEHUH METaJIOB

16

XuMuieckre CBONCTBA BAKHEHIIINX
METaJJIOB (HATPHA, KaJui, KaJIbLUN, MarHuH,
ATFOMUHUI) U UX COEMHEHHH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COENUHEHUN

18

XuMHudecKkye CBONCTBA IIMHKA, sKejle3a U UX
COeMUHEHHI

19

[IpakTrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME
«Mertamnb»"

20

HeMeTaJ'IJ'IbI, UX IMOJOKCHUEC B
Ilepuonnueckoi cucTeMe XUMHIECKHUX
anemeHToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

duznyeckue CBOICTBA HEMETAIIOB.
ANJIOTpONHUS HEMETAIIOB (Ha IpUMepe
KHCTIopona, ceprl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPhI U UX
COENUHEHUN

23

Xumuueckue cBoicTBa a3ora, pocodpa u ux
COeIMHEHU N

24

XHUMHUECKHEe CBONCTBA yIiIepoaa, KpEMHUs U
UX COeOUHEHUN

25

IIpuMeHeHne BaXXKHEMIINX HEMETAJJIOB U UX
COENUHEHUN

26

O0o001meHue U CUCTEMATU3ALUS 3HAHUHN 110




Teme «Hemerasery. Briaucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKLIUI U
TEPMOXUMHYECKUE PACUETHI

27

IIpaxkTrueckas padora Ne 3. «Pemenne
SKCHNEPUMEHTANBHBIX 33724 I10 TEME
"HemeTtanner"»

28

KonrponpHas pabora o Temam «MeTab»
u «Hemerayuib

29

HeOpFaHI/ILIeCKI/Ie " OPraHU4C€CKHUE KUCIIOTBI.
HeOpFaHI/ILIeCKI/Ie " OPraHU4E€CKHUEC OCHOBAHUA

30

AmdoTepHbIE HEOPTAHUYECKHE U
OpraHU4ecKHe coenuHeHus. I enernueckas
CBSI3b HEOPTraHUYECKHUX U OPraHUYECKUX
BELIECCTB

31

Ponb xumMuu B o0ecriedeHnr 3KOJIOTUIECKOM,
SHEPTeTUYECKON U MUINEBOH 0e30MacHOCTH,
Pa3BUTHHU MEIUIIMHBI

32

IIpomexxyTounas arrectanus B opme
UTOTOBOM KOHTPOJIbHOH paboThI

33

UYenosek B MUpE BELECTB U MaTEPUAJIOB.
IIpencraBnenust 06 oOMMX HAYYHBIX
MPUHLIUIAX TPOMBIIILIEHHOTO MTOJY4YeHUs
BaKHEUIIINX BELIECTB

34

XHUMHUs U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumusi, 10 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Ciankos C.A.,
AxkuuoHepHoe o0mectBo «M3narensctBo «IIpocBemienne
» Xumus, 11 knacc/ I'adpuensn O.C., Octpoymos U.I'., Cnankos C.A.,

AxkunoHepHoe o0mectBo «M3narensctBo «IIpocBemienne

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6mmoteka LIOK






