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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1m0 XUMHM Ha YpOBHE cCpeaHero ooOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny, TpeOOBaHHHI K
pe3ynbTaraM ocBoeHUs (henepaibHOl 00pa3oBaTENbHON MporpamMMbl cpenHero oodmiero odopazosanus (DOIT
COO), mpencrabieHHblx B DenepalbHOM TocyaapcTBeHHOM obOpaszoBatesnbHOM ctaHmapte COO, ¢ yuérom
Konnennuu npenogaBanust ydyeOHOro mpeamera «XuUMHUsS» B 00pa3oBaTeNbHBIX OpraHuzauusx Poccuiickoii
@Oenepalyy, peaan3yrolIuX OCHOBHbIE 00pa30BaTeiIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXkeHHH «CTpareruu
pa3BuTHs BoctiuTanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 rona» (Pacnopsokenue [IpaButenbcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboOTKe MPOTpaMMbl 0 XUMHUH, K ONPEACICHUIO 00IIel cTpaTeruu 00y4IeHHs,
BOCIIUTAHHUS U PA3BUTUS OOy4arOIIUXCS CpeAcTBaMH yueOHoro mpeamera «Xumus» mast 10—-11 kmaccoB Ha
0a30BOM ypoBHE cocTaBwiM KoHIenTyaiabHble TosioxkeHus ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IICIICH,
coJlepKaHusl, pe3ybTaToB 00yueHus U TPeOOBaHUI K YPOBHIO MTOATOTOBKH BBHIITYCKHUKOB.

Xumuueckoe 0O0Opa3oBaHUE, MOJIYy4aeMO€ BBIYCKHHUKAaMH 00I1e00pa3oBaTeNnbHON  OpraHu3aluiy,
SBIISICTCS HEOTHEMJIEMOM 4YacTbio MX 00pa30BaHHOCTH. OHO CIY)KUT 3aBEPINAIONIMM 3TAllOM pealn3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOYEBBIX [IEHHOCTEH, MPUCYIIUX LEIOCTHOW CUCTEME XUMHYECKOTr0
o0pa3oBaHusl. DTH LICHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIIei
KYJBTYpHl YEJIOBEKA, a TaKKe HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M TPUPOIHOM
cpene. Peammsyercs xuMudeckoe oOpa3zoBaHHe OOYy4AarOIIMXCS HA YPOBHE CpEIHEro 0o0mero oOpa3oBaHHA
CpelacTBaMU y4yeOHOro npeaMera «XuMHs», COJEpKaHue U MOCTPOCHUE KOTOPOTO OIMpEAeTeHbl B MPOrpaMme
M0 XUMHH C YYETOM crieu(PUKN HAyKH XUMUH, €€ 3HAUCHUs B TTO3HAHUH MPUPOJBI U B MaTePHAIIbHON >KU3HU
oOmiecTBa, a Takke € yuyéToM OOIIMX LeNed U NPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHME
CHUCTEMBI cpesiHero oo1iero oopazoBanus B Poccuiickoit denepannu.

XUMHUS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHON LIMBUIIU3AINH,
B CO3JIaHUU HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHA BHOCUT CBOIl BKJIaJ B (JOPMUpPOBAHUE PAIIMOHATIBHOTO
HAyYyHOTO MBILIUIEHHS, B CO3JAaHME ILIEJIOCTHOIO IPEACTaBICHUS 00 OKpY)KaIOLEM MHUPE KaK O EIUHCTBE
IPUPOJBI U 4YeNlOBeKa, KOTopoe (OpMHUPYETCS B XMMHUM HAa OCHOBE IOHMMAHHS BEIIECTBEHHOIO COCTaBa
OKpPY’KaIOIIIEro MUpa, OCO3HAHMs B3aMMOCBSA3M MEXIY CTPOEHHUEM BELIECTB, UX CBOWCTBAMU M BO3MOKHBIMU
001acTIMH TPUMEHEHHUS.

TecHo B3aMMOJEICTBYS C JPYrUMH €CTECTBEHHBIMU HayKaMH, XMMHs CTaja HEOThEMJIEMOHM 4YacTbiO
MHUPOBOH KYJIBTYpbl, HEOOXOJUMBIM YCIIOBUEM YCIIEIIHOTO TpPyJa M JKU3HM KaXKJIOTro 4ieHa oOuiecTsa.
CoBpemMeHHasi XUMHS KaKk Hayka CO3WJaTebHasl, KaKk HayKa BBICOKMX TEXHOJIOTHMH HalpaBjeHa Ha pelIeHHE
r700aNnbHBIX NPOOJIEM YCTOMUMBOrO pa3BUTHS UEIOBEYECTBA — CBHIPHEBOM, JHEPreTHUECKOW, MHILEBOMH,
9KOJIOTUYECKOI 0€30MacHOCTH U OXPaHBI 3I0POBbS.

B cootBerctBUM ¢ OOmMMH LEISIMH M NPUHLOUIAMHU CpeaHero ooOumiero oOpa3oBaHMs COJEp)KaHUE
npeamera «Xumus» (10—11 kmaccel, 0a30BbIil ypOBEHb W3YY€HHS) OPUEHTHPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYJIbTYpHYIO MOJATOTOBKY OOYyYaromMXcsl, HEOOXOAMMYIO WM JJisi BBIPaOOTKM MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEUIHOIO BKJIIOUEHHS B XKM3Hb COLIMYMA, MPOJODKEHUST 00pa30BaHUs B pa3iIMyYHBIX 00JacTsX,
HE CBSI3aHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBngomyuMy NpeaMeTa «XuMus» ABISI0TCA 0a30Bble Kypebl — «Opranuueckas XuMus» U «O0mias
U HEOpraHWyYecKash XMMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpXKaHHUS KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM
HayKd: CHUCT€Ma 3HaHUM IO HEOpPraHWMYecKod XHMMHUHU (C BKJIIOYEHHMEM 3HaHUN M3 OOIIed XHUMUHU) U
opranuueckoil xumuu. PopMHUpOBaHUE JAHHON CHCTEMbl 3HAHUN NpU H3YYEHHUU IpeaMera olOecredyuBaeT
BO3MOXXHOCTh PAaCCMOTPEHMSI BCErO MHOI000pa3usi BEHIECTB HAa OCHOBE OOLIUX MOHSTHUI, 3aKOHOB U TEOPHd
XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOIIas U HEOpraHW4ecKas XUMUsS»
chopMUpoBaHa B MpOrpamMme Mo XMMHUHM Ha OCHOBE CHCTEMHOTO MOJX0J1a K U3yYEHHI0 Y4eOHOro Marepuasna u
00yCIIOBJIEHa MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMNpPENEIEHHBIX TEOPETUUYECKHX YpPOBHSX.
Tak, B Kypce OpraHM4ecKoi XMMHMH BEILIECTBA PACCMaTPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS
OpraHMYECKHUX COEAUHEHMM, a TaKKE€ Ha YPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX NPEACTABICHUH O



cTpoeHuu BemiecTB. CBeeHNs 00 U3yyaeMbIX B Kypce BEUIECTBaX Jal0TCA B Pa3BUTUU — OT YIIIEBOJIOPOAOB JI0
CJIO)KHBIX OHMOJIOTHUECKH AaKTHUBHBIX COCAMHEHHMHA. B Kypce OpraHMueckoil XHMMHUHU IOJIy4alOT pa3BUTHE
c(OpMUPOBAHHBIE HAa YPOBHE OCHOBHOrO 00mero oOpa3oBaHus IEpBOHAYAIbHBIC NPEACTABICHUS O
XUMHYECKON CBSI3U, KiIacCU(UKAIIMOHHBIX IpPU3HAKaX BEIIECTB, 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHS, 0 XUMUYECKOU peaKIuu.

[Ton HOBBIM yIJIOM 3peHHs B mpeamere «XuMus» 0a30BOro YpOBHSI pacCMaTpUBACTCS M3YyYCHHBIM Ha
YPOBHE OCHOBHOTO 0O0IEro oOpa3oBaHUS TEOPETUYECKUH MaTepuall U (PAKTOIIOTMYECKHE CBEACHUS O
BEIIECTBAaX M XUMHYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas XHUMHUD»
oOydJaromuMcsi  MPEJOCTaBIsETCS BO3MOXKHOCTH  OCO3HATh 3HA4YEHHE MEPHOJUYECKOr0 3aKOHa C
O0IIETEOPETUYECKUX M METOAOJIOIMYECKHX MO3UIMH, TIIy0Ke MOHATh MCTOPUYECKOE H3MEHEHHE (YHKIMN
ATOTO 3aKOHA — OT 0000MIAIOIIEeH 10 OOBICHAIONMIECH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUI 0 BaXKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX U MIPUMEHEHHH, a
TaK)Ke O XMMHYECKHX PEAKIMIX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX IMPOTEKaHUs AOMOJHAETCS B Kypcax 10 u
11 KJaccoB 3JEMEHTAaMH COJEPKAHMSA, MMEIOUIMMH KYJIbTYPOJOTHYECKHH W MPHUKIAAHOW Xapakrep. OTH
3HAaHUS CIIOCOOCTBYIOT NMOHHMMAHHMIO B3aMMOCBSI3M XMMHU C APYTUMH HAyKaMH, PacKpblBalOT €€ poib B
MO3HABATEJILHOIN U MPAKTUYECKOM JIeATEIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY
TBOpUECTBA B OOJACTH TEOPUHM M MPAKTUUYECKUX MPUIOKEHUI XHUMHHU, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIMIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBS3aHHBIX C XUMHEH, KPUTUUIECKU
OCMBICTIMBATh MH()OPMAIIMI0 W TPUMEHATh €€ IS TIONOJHEHWs 3HAHWW, PEUICHHS HHTEIUICKTYAJIbHBIX U
9KCIIEPUMEHTANBHBIX HCCIEOBATEIbCKUX 3a7ad. B 1enoMm conepkaHue ydeOHOro mnpeaMera «XUMHUSD)
JAHHOTO YPOBHS M3YyU€HHUs OPUEHTHPOBAHO Ha (OPMHUPOBAHKE y OOYUAIOIIUXCS MHUPOBO33PEHUECKONH OCHOBBI
JUTsL IOHUMaHUST QUITOCOMCKUX HJIeH, TAKUX KaK: MaTepUaIbHOE eIMHCTBO HEOPTAaHMYECKOTO M OPTaHHYECKOTO
MHpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MO3HABAEMOCThH MPHUPOTHBIX SIBICHHUH
nyTéM OKCIEpUMEHTa U pEIICHUS MPOTUBOPEYUI MeXAy HOBBIMU (akTaMd U TEOPETHUYECKUMHU
MPEINOChUIKAMU, OCO3HAHHUE POJIM XMMHUHU B PEIICHUHU YKOJIOTUYECKUX MPOoOiIeM, a Takxke MpodieM coeperkeHus
DHEPTETUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTUI H MAaTEPHAIIOB.

B mmaHe pemeHus 3amad  BOCIHMTAHUS, pPAa3BUTHS M COLMAIM3AIMN OOYYArOIIUXCS IPHHATHIC
IPOrpaMMOM MO XMMHH TOJIXOJbI K ONpPEIeICHUIO COAEP)KaHUsA U MOCTPOCHUS MpeaMeTa MperycMaTpuBaoT
(dopMHpOBaHUE YHHMBEPCAJIbHBIX yYEOHBIX JeHCTBUM, MMEIOIMX 0a30BO€ 3HAUYEHUE JUI PA3IMYHBIX BUIOB
NEeSTENIbHOCTH: pEIlIeHus NpodiieM, IOMCKa, aHanu3a M o0paboTKM HHPOpMAIUH, HEOOXOAUMBIX JUIS
nproOpeTEeHNs OMbBITa TMPAKTHYECKON M HMCCIIEIOBATEIBCKONW NEATENHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MIO3HAHUU XUMUH.

B mpaktuke mpernoiaBaHusl XMMHU Kak Ha YpOBHE OCHOBHOI'O 00mIero oOpa3oBaHusi, Tak U Ha YpOBHE
cpeaHero oobmero oOpa3oBaHUs, NPU ONPEAEICHUU COJEpXKATeIbHOM XapaKTEepUCTHKH IeNell H3ydyeHHs
npeMeTa HampaBJIeHHEM IEePBOCTEIIEHHOW 3HAUYMMOCTH TPAJUIIMOHHO MPH3HAETCS (HOPMHPOBAHUE OCHOB
XUMHYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOHN IEATEILHOCTH YEIOBEKa H KaK
OJTHOTO M3 KOMIOHEHTOB MUPOBOI KyJIbTyphl. C METOJMUECKOM TOUKHU 3pEHHs TaKOW MOAXOJ K ONPEAEICHUIO
neneil u3y4eHus npeaMeTa sIBJIIeTCsl BIIOJIHE ONPAaBIaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHHSI TIIABHBIMH IIETSIMHA H3y9YCHUs MpeaMeTa « XUMHs» Ha 0a30BOM ypOBHE
(10 —11 ku1.) sIBNISFOTCSL:

. dbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HaY4YHOH KapTHHBI MUpa, B OCHOBE KOTOPOI JIexKaT KII0UeBble MOHATHUS, (PyHIaMEHTAIbHbBIE 3aKOHBI U TEOPUH
XUMHH, OCBOCHHME sI3bIKa HAyKH, YCBOGHHE U TIOHMMAaHHME CYIIHOCTH JOCTYHHBIX 00OOIEHHI
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

J dopMHpoBaHHE M pa3BUTHE MPEJICTABICHUM O HAayYHBIX METOJAX TIO3HAHHUS BELIECTB U
XUMHYECKHX PEaKIid, HEOOXOAMMBIX U TPHUOOPETEHHS YMEHH OPHEHTHPOBATHCS B MHUpPE BEUIECTB H
XUMHYECKHX SIBICHUH, UMEIOIINX MECTO B IIPUPOJIE, B TPAKTHYECKON M TOBCETHEBHOM JKU3HHU;

. pa3BUTHE YMEHUH W CIOCOOOB MEATENLHOCTH, CBS3aHHBIX C HAONIONEHHEM H OOBSCHEHHWEM
XUMHYECKOT0 HKCIIEPUMEHTA, COOJII0/IEHNEM TPaBUIT O€30M1aCHOT0 OOpaIeHHsI C BEIECTBAMH.

Hapsiny ¢ aTuM, conepkaTenbHasi XapaKTepHCTHKa 1eNell ¥ 3a1a4 U3y4eHHs IpeIMeTa B MporpaMMme 1o
XMMHU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU NPHUOPUTETAMU B CHCTEME CPEIHEro OO0ILero



oOpaszoBanus. CeroHs B MpenoJaBaHUU XUMUU B OOJIbLIEH CTENEHU OTAAETCS MPEANOYTEHHE MPAKTHYECKON
KOMITIOHEHTE COJEpKaHHUs OO0y4eHHUs, OPUCHTUPOBAHHON Ha MOJATOTOBKY BBITYCKHHMKa 00I1€00pa30BaTeIbHON
OpraHu3alliy, BIAJCIONIETO HE HAOOPOM 3HaHMi, a (YHKIMOHATBLHONW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSIMH aKTUBHOT'O MOJYYEHHs 3HAHUM M MPUMEHEHUs UX B PEalbHOM MKU3HU Ul PELICHUs MPaKTHYECKUX
3ajau.

B cBsi3u ¢ 3THM mpu M3y4YeHHMHU TpeaMeTa «XHMHS» JOMUHHUPYIOIIEe 3HaueHHe MPUOOPETaloT Takue
LEeNU 1 3a]1a4H, KaK:

ajanTauus oOydamoluxcs K YCJIOBUSAM JUHAMHUYHO pa3BUBaroOUlerocs Mupa, (HopMUpOBaHHE
UHTEJUIEKTYaJbHO PA3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
NPUHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYallUsX, CBS3aHHBIX C BEUIECTBAMH U HX
PUMEHEHUEM;

¢dopmupoBaHHe Yy OOYYaAIOHNIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHLMI), HMEIONUX
YHUBEpCAJIbHOE 3HAYE€HUE JI PA3JIMYHbIX BHUJOB JEATEIBHOCTH: pPELICHUs IpoOiieM, MOHMCKa, aHaluu3a U
00paboTku nH(popMaIK, HeOOXOIUMBIX JUIsI IPUOOPETEHHS OMbITA IEATENLHOCTH, KOTOpas 3aHMMAaeT BaKHOE
MECTO B MMO3HAHUU XMMHH, a TAK)KE JUIA OLEHKH C TIO3ULUI IKOJIOTHUECKONH 0€30MacHOCTH XapaKTepa BIUSHUS
BEILIECTB U XMMHUYECKHX IPOLIECCOB HAa OPraHU3M YeJIOBeKa U IPUPOAHYIO Cpeny;

pa3BUTHE IIO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJbHbIX UM  TBOPYECKUX  CIIOCOOHOCTEH
00yYaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO IMPHOOpPETaTh HOBBIE 3HAHWS MO XMMHU B COOTBETCTBUH C
KU3HECHHBIMH TIOTPEOHOCTSIMU, HCIOJB30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJOTHH JISI MOHWCKA H
aHanu3a y4eOHON M HayyHO-IOMYJISIPHOM HH(pOpMAMU XUMUYECKOTO COIEPIKaHUS;

¢dopmHupoBaHHEe M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTMYECKOI'O MBIIIJICHHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MpHU
TUTAaHUPOBAHHUHU U MPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydarommxcs yOex 1EHHOCTH B TyMaHUCTUYECKON HAIPaBICHHOCTH XUMHH, €€ BaKHOU
pOJIM B PELICHUH TI100aIbHBIX MPOOJIEM PallMOHATIBHOIO MPUPOIONOIb30BAaHM, MOMOJIHEHHS SHEPIeTUYECKUX
PECYPCOB M COXpaHEHHUS NPUPOAHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHHS K
OpUPOJZIe W CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa WCIOJb30BAaHUS TOIYYEHHBIX 3HAHUU IS
HPUHATHS TPaMOTHBIX PEIIEHUH B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B y4yeOHOM miaHe cpeaHero obmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOro ypoBHS BXOIUT B
COCTaB MpeIMETHON 00s1acTh «ECcTeCTBEeHHO-HAYYHBIC PEIMETHI.

OO6miee 4KMCIIO YacoB, OTBEIEHHBIX JUIsI W3Y4YEHHUs XUMHH, Ha 0a30BOM YypOBHE CpEIHEro OOIIero
oOpa3oBaHusi, coctapiuseT 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hezpeno), B 11 kiacce — 34 yaca (1 gac B
HEJIETIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeT opraHM4ecKOi XMMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B ITOJIyYCHUH HOBBIX BEILECTB
U MaTepualioB. Teopus CTpOCHUs OpPraHMYECKUX coenuHeHuil A. M. byrtnepoBa, €€ OCHOBHBIE IOJIOKEHHUS.
CtpykTypHBIE (OPMYIBI OPraHUYECKUX BEIIECTB. [ 'oMosiorus, u3omMepus. XUMUYECKasi CBS3b B OPraHUYECKUX
COEIMHEHUSX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBienue o kiaccuukanuu opraHudeckux BemecTB. HomeHkiaTypa opraHM4eckux COeIUHEHUMN
(cucTemaruyeckas) U TPUBHAIbHbIE HA3BaHUS BaKHEHIINX MPECTaBUTEINIEH KIIACCOB OPraHUYECKUX BEIECTB.

DKcriepuMEeHTAbHbIE METOJbl M3YYEHHUS BEIIECTB M MX IPEBpAILCHHUI: O3HAKOMIICHHE C O0Opaslamu
OpPraHMYECKUX BEIIECTB U MaTepuallaMd Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKHUX BEILECTB,
HaOJIIOZICHWe M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB I10 IPEBPALICHUI0 OPraHUYECKUX BELIECTB IPH
HarpeBaHuM (TUTaBJICHHE, OOYTIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOECHME, T'OMOJIOTMUYECKUH psii. MeTaH M 3TaH — NpocTellINe NpeAcTaBUTEIN
aJIKaHOB: (U3MYECKHE U XMMHUYECKHE CBOMCTBa (peakLuu 3aMelleHUs M TOPeHUs), HaXOXJICHHE B INPHUPOJE,
IIOJIyYE€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTUYECKUI Psil. DTHIIEH U MPONUIIEH — IIPOCTEHIINE NPEACTABUTEIN
QJIKCHOB: (PM3MUYECKHME W XHMMHUYECKHE CBOMCTBAa (peakUuu THUAPHUPOBAHUSA, TAIOTCHUPOBAHHS, THApPATAIINY,
OKHCJICHUS U MOJIMMEpPU3aLIUH), TOJTYyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaxHEHIIMEe XWMHUYECKHUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKMH psalx. ALETWIEH — NpOCTeHIIui
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MUECKUE U XUMHUYECKHUE CBOWCTBA (peakluH TUAPUPOBAHUS,
raJJOreHUPOBaHUs, THAPATAlH, TOPEHUS ), HOTYyUCHHE U TPUMEHEHHE.

Apensl. ben3zon: cocraB, ctpoeHue, pU3nyYecKue U XUMUYECKHE CBOWCTBA (peaklny TaJoreHUpOBaHUS U
HUTPOBaHUs), MOJIYYEHUE U NpUMeHeHue. Toayon: cocmas, cmpoenue, uzuyeckue u Xumudeckue ceoucmed
(peaxkyuu 2anoceHUposanus U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTmyeckas
CBSI3b MEXKIY YIVIEBOJOPOJAMH, IPUHAUICKAIMMHU K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble MCTOUHUKHU YIIIEBONOPOJOB. [IpuponHblii ra3 u momyTHbele HedTsHble razpl. Hedts u e
npoucxoxaeHue. CrnocoObl mnepepabOTKH He(TU: MEpPeroHKa, KPEKUHI (TepMHUYECKHM, KaTaTuTHYECKHI),
nupoau3. [IpoaykTel nepepadoTku He(TH, UX MPUMEHEHHE B MMPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbI yronb u
MPOAYKTHI €ro nepepaboTKH.

OKclepUMEHTabHbIE METO/bl M3YYEHHUS BEIIECTB M MX IpEBpaIleHUi: O3HAaKOMIIEHHE ¢ o0pa3liaMu
IJ1acTMacc, KayuyyKoB U pe3uHbl, koyuiekuuu «HedTe» u «Yronsy, MoaenpoBaHiue MOJIEKYH YIJIEBOJOPOIOB U
raJIoreHONPON3BOAHBIX, TPOBEICHNE NPAKTUYECKON pabOTHI: MOITYYEHHUE ITHIIEHA U U3yUEHHE €0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenus mo ypaBHEeHMIO XMMHUYECKON peakluu (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIeCTBa
WIM TPOAYKTa peaklMH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIECTB WIIU
MIPOJYKTOB PEAKIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAHON: CTpPOEHHE, (PU3MUECKHE W XUMHYECKHE
CBOMCTBa (peaklMy C AaKTUBHBIMU METajllaMH, TajJOre€HOBOAOPOJAaMH, TOpeHue), mpuMeHeHue. BonopoaHbie
CBSI3M MEXIY MOJIEKYJIaMU CUPTOB. JelicTBHUE MeTaHOIa U ATaHOJIa Ha OPraHU3M YeJIOBeKa.

MHOroaToOMHbIE€ CIIUPTHI. DTUIECHTIUKOIb U TIHULEPUH: CTpOEeHHUE, (PU3NYECKUE U XMMUYECKHE CBOHCTBA
(B3auMoOIEHiCTBUE CO LIEIIOYHBIMU METAJUIAMHU, KAUECTBEHHAsI pE€aKLMsl HA MHOTOaTOMHBIE CIIUPTHI). JlelicTBre Ha
opranusMm uesnoBeka. [I[pumeHeHne riuiepruHa U STUICHTJIMKOJS.




®DeHoJI: CTpOeHUE MOJICKYJIBI, (PU3NYECKUE U XUMHUECKHE CBOMCTBA. TOKCHUHOCTH (peHomna. [Ipumenenue
¢benona.

Anbreruasl 1 kemornvl. QOpMabAETHl, aleTadbACTHI: CTPOSHHE, PU3NUECKUE U XUMHUECKUE CBOWCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), IOTy4YECHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TMpe/ebHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAas W YKCYCHasi KHCIIOTBI: CTPOEHHE,
¢usnyeckue M XUMHUYECKHE CBOWCTBa (CBOMCTBa, oOmIMe s Kjacca KHCIOT, Peakuus STepUpHUKAINN),
nojyyeHne u npuMmeHenue. CTeapuHOBas M OJEMHOBAs KUCIOTHI KaK IMPEJCTABUTENN BBICIIMX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBUE.

Crnoxuble 3Quppl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [Haponu3 ciaoXKHBIX 3PupoB. JKupsI.
I'mpponus xupos. [Ipumenenune xupoB. buosornueckas posib )KUPOB.

YTraeBoapl: cOCTaB, KIacCU(pUKAIHS yrIIeBOJA0B (MOHO-, IU- U MOJIMcaxapubl). I 1roko3a — mpocTedmmii
MOHOCaXapuj: OCOOCHHOCTH CTPOCHUS MOJIEKYJbl, (U3MUYECKHEe U XMMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
ruapokcuaoM menu(Il), okucinenne amMMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiieHHE, OpOKEHHE
TJIIOKO3bI), HAXO0XJIEHUE B MPUPOJE, MPUMEHEHHe, Ouonorndeckas posb. Porocunre3. OpyKkTo3a Kak U3oMep
TJTFOKO3BI.

Kpaxman u nemirono3a kak npupojHbie noaumepbl. CTpoeHHe Kpaxmaia U 1eiutono3bl. dusndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHs C HOI0M).

DKcrepuMEeHTabHBIE METOJbl M3YYEHHUS BEIIECTB M WX MPEBpAIllCHH: MPOBEACHUE, HAOIIOACHUE U
OIMCaHHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKLIUU OJHOATOMHBIX CIUPTOB
(oxucnenue 3tanona okcugom menu(Il)), MEHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBHIE TIULIEPHHA C TUAPOKCUIOM
menu(Il)), ampmeruzoB (OKHCICHHME aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) m ruapokcumom memu(ll),
B3aUMOJICHCTBHE KpaxMmaja C HOJOM), IMPOBEACHUE NPAKTUUYECKONM pabOThI: CBOMCTBA pPAaCcTBOpA YKCYCHOM
KHCJIOTHI.

PacuérHrble 3amaumn.

Brruncnenus mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOINYECTBA UCXOIHOTO BEIIECTBA
WIA TIPOAYKTa PEaKIMH 0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEUIECTB WIIH
IIPOJYKTOB PEAKIUN).

A3oTconepkalie OpraHn4eckie CoeIMHEHUS.

AMUHOKHCIOTHI Kak aM(oOTepHble OpraHudeckue coequHeHus. Pu3nyeckue U XUMHUECKHE CBOWMCTBA
aMHHOKHCIIOT (Ha IpuMepe TIuIrHa). bronornyeckoe 3HaueHHEe aMHHOKUCIIOT. [lenTupl.

benkm kak TpUpPOIHBIE BBICOKOMOJEKYJSPHBIE coenuHeHus. [lepBuuHas, BTOpHYHAs W TpeTHYHAs
CTpYKTypa 0emKkoB. XMUMHUYECKHE CBOMCTBA OCJIKOB: TUAPOIIN3, ACHATYpaIvs, KAUeCTBEHHBIC PEaKIIUU Ha OeJKH.

OKcliepUMEHTAIbHbIE METObl M3YyYeHHs BEIIEeCTB W HUX INpPEeBpalleHUil: HaOMI0JeHHEe U ONMCaHHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYypalys OEIKOB IPH HATPEBAaHHH, I[BETHBIC PEAKIIUU OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUS

OCHOBHBIC TIOHSTHSI XMMHHU BBICOKOMOJICKYJISIPHBIX COCIWHEHHI: MOHOMEp, TOJHMEpP, CTPYKTYPHOE
3BEHO, CTENEHb [OJMMEpPU3aLUU, CpeaHsst MoJjieKynsipHas Macca. (OCHOBHbIE METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN — MONUMEPHU3aIusl U MOJTUKOH ICHCAITHS.

DKcIeprUMEHTATbHBIE METOJbl M3YYEHHUsSl BEIIECTB M WX IPEBpAIICHUI: O3HAKOMIIEHHE C OOpaszlnaMu
MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIYKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBA3eH NP U3YyYeHUU OopraHndeckoil xumun B 10 Kinacce ocymiecTBiseTcs
Yyepe3 MCIOJIb30BaHNe KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSTUH, TaK M MOHITHH, SBISIOMIMXCS CUCTEMHBIMU
IUTSL OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01e ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHWE, HAYYHbIM (akT, TMIOTE3a, 3aKOH, TEOpUs, aHAJM3,
CHHTE3, KJIaccu(UKaIHs, NEPUOINIHOCTb, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICTUPOBaHHE.

Owusnka: mMarepus, SHEPrusi, Macca, aToM, dJEKTPOH, MOJIEKYyJa, YHEPreTUIECKHd yPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PH3MUECKUE BETMUNHBI M SMHUIIBI UX U3MEPEHUSI.

Buonorus: kierka, opranusm, 6mocgepa, oOMeH BeUIeCTB B OpraHuiMe, (POTOCHHTE3, OMOJIOTHYECKH
aKTUBHBIE BellecTBa (O€IKH, YIIIEeBOAbI, JKUPBI, PEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.



TexHooTH: IMUIICBBIC MPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IHWTaHWA, MOIOMMUE CPCACTBA,
JICKApCTBCHHBIC 1 KOCMCTHYCCKUC ITPCIiapaThbl, MATCPpUAJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHu4ecKui aneMeHT. AToM. SAapo aToma, H30TOMbL. DJIEKTPOHHAS 000JI09Ka. DHEPreTHUYECKUE YPOBHH,
MOlypOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 31eMeHTh. OCOOCHHOCTH paCIPEICICHUS YICKTPOHOB 110 OPOUTAIIAM
B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIIEKTPOHHAS KOH(UTYpAITHs aTOMOB.

Ilepuonnueckuii 3akoH U llepuoanyeckas cucrema xumuyeckux snemMeHtoB [[. M. MenneneeBa. Csi3b
nepuoanueckoro 3akoHa u Ilepuommueckod cucrembl xumudeckux osnemeHtoB JI. M. MengpeneeBa c
COBPEMEHHOUN TEeOpHell CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XMMUYECKHX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB 10 TPYIIIaM U TepUoAaM. 3HAYCHHUE MePUOUICCKOr0 3aKOHa B
Pa3BUTUU HAYKHU.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuIbl XMMHYECKOH CBsi3M (KOBaJeHTHAs HEMOJsSpHAas U
MOJISIpHAsI, MOHHAS, METAJUTHYecKas). MexaHn3mbl 00pa30BaHMs KOBAJICHTHOW XMMHYECKOUN CBsI3U (OOMEHHBIN U
JIOHOPHO-AaKIENTOpHBIN). Bomopoanas cBsa3b. BajgeHTHOCTh. DIEKTpOOTpULIATENbHOCTh. CTENeHb OKHCIICHUS.
WoHBbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA COCTABa BEILECTBA. THUIIbI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTALTUYECKON PEIIETKH.

[Tonsite o0 AUCHEpCHBIX cucTemax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBas J0Jisi BEUIECTBA B
pacTtBope.

Knaccudukanus  HeopraHuyeckux  coeiuHeHWd. HoMeHkiIaTypa  HEOPraHMYECKHX  BEIIECTB.
['eneTnyeckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAICKAIINX K PA3TUYHBIM KJIACCaAM.

Xumnueckas peakuus. Krnaccuduxanuss XMMUYECKMX peakUMid B HEOPraHMYECKOM U OpraHudecKou
XUMHUHU. 3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHMS W NPEBPALIEHUS 3HEPIrUU NPU XUMHYECKUX
peakuusx.

CkopocTh peakiiuu, €€ 3aBHUCHUMOCTh OT pas3iuyHbIX (hakTopoB. OOpaTuMble peakuuu. XUMHUYECKOEe
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMHUYecKoro paBHoBecus. [Ipunumn Jle llarenbe.

OnekTponuTHueckas auccouuanus. CuibHbIe W ciadble d7eKTposuThl. Cpena BOJIHBIX PAcTBOPOB
BEILIECTB: KUCasi, HEUTpaabHas, HIEI0YHAasI.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpaIlCHU: JeMOHCTpaius TaOauIl
«Ilepunognyeckas cucreMa xuMudeckux anemeHToB . M. MenaeneeBa», n3ydeHue Mojaenei KpUCTauIMYeCKUX
peméToK, HaONIO/IeHNE W OMUCaHHe JAEMOHCTPALMOHHBIX U JaOOPAaTOPHBIX OMBITOB (pa3ioXeHHe MepoKCHa
BOJIOpOJa B MPUCYTCTBUU KaTaIM3aTOPa, ONPEAEIICHUE CPEbl pACTBOPOB BEIIECTB C OMOIIBIO YHUBEPCAIBHOTO
WHMKATOpa, peaklii MOHHOTO oOMeHa), MPOBEJeHUE MPaKTUYECKO paboThl «BnusHue pa3ianuHbIX (HaKTOPOB
Ha CKOPOCTh XUMHUUYECKOU PEAKIINN.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHMSIM XHMHMUYECKHX PEaKLUid, B TOM YHUCJIE TEPMOXUMHUECKHE PACUETHI, PACU€ThI C
MCIOJIb30BAaHUEM TIOHATHUS «MACCOBAs J0JIsI BEIIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. Ilonoxenue HemerauioB B Ilepuonnueckoi cucrteMe XuMUYecKux dieMeHtoB [[. U.
MenpeneeBa U 0COOEHHOCTH CTpoeHHsI aToMOB. DH3NUecKre CBOWCTBA HEMETAIUIOB. AJIOTPONHS HEMETAIIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa).

XUMHYECKHE CBOWMCTBA BAXKHEWUININX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ora, Qocdopa, yriepoma u
KpEMHUS1) U UX COSAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.



Meramnel. [lonoxenne wmeramioB B Ilepuoguueckoil cucreme Xumudeckux snementoB [, .
MenpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI04€K aTOMOB MeTauioB. O0mre Gpuandeckue cBOWCTBa
MeTauioB. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUH PsAJl HAIPSKEHUN METaJIIOB.

XWMHUYECKHUE CBOWCTBA BAXXHEHUITUX METAUIOB (HATPUU, KaIHMK, KajdbllMHd, MarHWW, aJIFOMUHUH, IHUHK,
XPOM, KeJe30, MEJIb) U UX COSTUHEHUH.

O6mme cocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

DKCIepUMEHTaIbHbIE METOAbl U3YUEHUS BEIIECTB M UX MPEBPAILICHUM: U3ydeHUE KOJUIEKINU «MeTaibl
U CIUTaBbI», OOpa3loB HEMETA/UIOB, PEIICHHE OKCICPUMEHTAIBHBIX 3a7ad, HaAONIOJACHHE W OIHCAaHUE
JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIMBITOB (B3aWMOJICHCTBUE THAPOKCHIA AIFOMUHUS C PaCTBOPaAMHU KHUCIOT
Y 1IeJI0YEH, KAYeCTBEHHBIE PEAKIIUU HA KATUOHBI METAJIIIOB).

Pacuérnnie 3agaum.

PacuéTel Macchl BemecTBa Wik 00bEMa Tra30B MO0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe MM 00BEMY
OJIHOTO M3 yYaCTBYIOIIUX B PEaKIIMU BEIIECTB, pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB
peakifu, €ClIi OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 KM3Hb

Ponp xuMum B 0OECIICYEHHHM 3KOJIOTMUECKOM, DHEPreTHYECKOW W THUIICBOW 0€30MMacHOCTH, Pa3BUTUHU
MeauIuHbI. [ToHATHE 0 HayYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMUUYECKUX PEaKIIHil.

[TpencraBienust 06 OOIMMX HAYYHBIX TPHHIIAIIAX POMBIIINICHHOTO IMOJTYYCHHS BAKHEHIIINX BEIICCTB.

YenoBek B MHUpE BEIIECTB M MATEPHAJIOB: BAXKHEHIIHME CTPOUTEIbHBIE MaTEpHAIIbl, KOHCTPYKIIMOHHBIC
Marepualibl, KpacKd, CTEKJIO, KepamMuKa, MaTepuajbl JJisi 3JEKTPOHUKH, HAHOMATEpHasibl, OpPraHUYECKHUE HU
MUHEpaJbHbIE YI00peHUsI.

XuMHsi U 30pOBbE UENOBEKA: IMpaBWja HCIOJIb30BAHMS JICKAPCTBEHHBIX IIPENaparoB, IpaBHiia
0€30IMacHOTO MCIIOIH30BAHMS PEMIAPATOB OBITOBOM XHMHH B ITOBCETHEBHOM KH3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MexnpeaMeTHBIX CBs3eM MpU M3ydyeHUW oOIel W HeopraHumdeckoid xumuu B 11 kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHUW, TaK M TOHSTHH,
SIBJISTFOLIIUXCST CACTEMHBIMH JIJIs1 OT/ACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAy4YHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpHs, aHAIIM3, CHUHTE3,
KnaccupuKalus, IepuoAUYHOCTb, HAOIIOCHIE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBICHUE.

®dusnka: MaTepusi, JHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOM, PATUOAKTUBHOCTb,
MOJIEKYJIa, YPHEPTreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHUE
BEJIMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHusm, SKocucTema, Ouocdepa, MakKpo- U MHUKPOIIIEMEHThI, BUTAMUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MIOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHoMoTHSsI: XUMHUYECKasi TIPOMBIIINIEHHOCTh, METAJLUTYPTHsl, TPOU3BOJCTBO CTPOUTEIIHHBIX MATEPHUAJIOB,
CENIbCKOXO03SHCTBEHHOE TPOU3BOJCTBO, MHINEBas MPOMBINIICHHOCTh, (papMarieBTHUecKass MPOMBIILIEHHOCT,
MIPOU3BOJICTBO KOCMETHYECKHX IMpEenapaToB, MHPOU3BOACTBO KOHCTPYKLIIMOHHBIX MaTEpUANIOB, 3JIEKTPOHHAS
MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHUH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOITPAMMLBI 110 XHMMHWKUM HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBAaHUS K Pe3yibTaTaM OCBOCHHUS O0YYAIOIIMMUCS MPOTPaMM CPEIHEro
obmiero oOpa3oBaHus (JIMYHOCTHBIM, METAINPEIMETHBIM M IMPEAMETHBIM). HaydHO-MeTOANYecKol OCHOBOM s
pa3paboTKu IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHHUS IMPOrpaMM CpelHero ooumero oOpa3oBaHUsl SBISETCS
CUCTEMHO-/IeATEIbHOCTHBIN MOAXOI.

B COOTBETCTBHHM C CHCTEMHO-ACSITEILHOCTHBIM TIOJXOJOM B CTPYKTYpe IHUYHOCTHBIX PE3YIhTaTOB
OCBOCHHMS IpeiMeTa « XUMUS» Ha YPOBHE CPEAHEr0 o0IIero 00pa3oBaHus BbIICJICHbI CIIEYIOLUIUE COCTABIISIIOLIUE:

OCO3HaHHE O0YYAIOIIUMHUCA POCCUMCKOW Tpa’kJaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITENIbHOCTH U CAaMOOMPEIEIICHHUIO;

HAJIMYUE MOTUBALIMU K 00yUEHUIO;

I[[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIEHUHN JIMYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEH M
UCTOPUYECKHUX Tpaauuii 0a30BO HAYKU XUMHUH;

TOTOBHOCTb M CHOCOOHOCTH OOy4arolIUXCsi PYKOBOACTBOBAaThCS B CBOCH JESATENBHOCTU ILIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, TIPUCYIITUMHU IEIOCTHON CHCTEME XHMHUYECKOTO 00pa30BaHHUS;

HAJIMYUE MPABOCO3HAHUS IKOJIOTUYECKON KYJIBTYPBl H CTIOCOOHOCTH CTAaBUTH IICJIM M CTPOUTH JKU3HCHHEIC
TUTaHBbI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS TMpeAMeTa «XUMHUS» JAOCTUTAIOTCS B EIWHCTBE Y4eOHOU U
BOCIIUTATEIILHOW JIEATEIIPHOCTH B COOTBETCTBUU C TYMAaHUCTHYCCKHMH, COIMOKYJIBTYPHBIMH, JyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH M WJI€aJaMH POCCHHCKOTO TPaXKITAHCKOTO OOIIECTBA, NMPHUHATHIMH B OOIIECTBE
HOpPMaMd M TpaBUIAMH T[OBEACHUS, CIIOCOOCTBYIOIIMMH TPOIECCaM CaMOIIO3HAHUS, CaMOpPa3BUTHI U
HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O0YUYAIOIUXCSL.

JIM9HOCTHBIE pPe3yJabTaThl OCBOCHHS TpeaMeTa «XHMHS» OTPaxaroT CcHOPMHPOBAHHOCTh OIBITA
MMO3HABATEIBHON W TMPAKTUYCCKOW JEATEIbHOCTH OOYYAIOMIMXCS [0 peaM3alid TPUHSATBIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUS OOYYArONIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHUS O COITMATBHBIX HOPMAaX W MPaBUIIAX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHRE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW MAEATEIbHOCTH TMPHU CO3/JaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATENbHBIX 33/1a4, BHIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI JAPYTUX MPH aHAIIA3e
Pa3IUYHBIX BUJIOB YICOHOU JIEATEIIHBHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYYHOMY HACIEAUI0 OT€UECTBEHHOW XHUMHUH;

YBOXCHHSI K TIPOIECCY TBOPYECTBA B 00JACTH TEOPUU W MPAKTHIECCKOTO MPUMEHEHHS XUMUH, OCO3HAHUS
TOTO, YTO JOCTHXKCHHS HAyKH €CTh PE3yJbTaT JUTUTCIBHBIX HAONIOACHHNA, KPOMOTIUBBIX JKCIIEPUMEHTATLHBIX
MTOWCKOB, MOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTUKOB;

WHTEpeca U NMO3HABATEILHBIX MOTHBOB B TIOJYYEHUH U TOCJIEAYIOIIEM aHamu3e HH(OOPMAIIUU O TIepeOBhIX
JIOCTHUKEHHSIX COBPEMEHHOW OT€YECTBEHHOM XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallWH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSMU, U TIPUHUMATh OCO3HAHHBIE
pelIeHHs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBECHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHWBAaTh CBOE TOBEJCHWE M IOCTYIKH CBOMX TOBAPHUIICH C TMO3HMIMKA HPABCTBEHHBIX M
MIPABOBBIX HOPM U OCO3HAHUE TOCEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

MOHUMaHUs I[EHHOCTEH 370pOBOTO W 0e30MmacHoro obpas3a XW3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHYECKOMY 3]I0POBBIO;



cOOJTI0ICHMSI TIPAaBHIT 0€301TaCHOTO 0OpaIeHHs ¢ BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HU U B TPYIOBOM
e TeIbHOCTH;

MOHWMAHUS [IEHHOCTH MPABWJI HHIUBUAYATHHOTO U KOJUIEKTUBHOTO O€30MMaCHOTO TIOBE/ICHUS B CUTYaIIUSAX,
YIpOXKaroUUX 3J0POBBIO U JKU3HU JIIOEH;

OCO3HAHHUA TOCJIEICTBUA U HENPUATHS BPEAHBIX NPUBHIYEK (YMOTpEOJIEHUS aJKOTOoJIs, HAPKOTHKOB,
KYpEeHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON JEATeIbHOCTH, OOIIECTBEHHO
TI0JIE3HOM, TBOPYECKOM U IPYTUX BUJIAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTHE€ B PELICHUWU MPAKTUUYECKUX 3aJlad COLMAIbHOM HampaBiIeHHOCTH (B
paMKax CBOEro Kjacca, IKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3y4eHHI0 podeccuil pa3inyHoro poja, B TOM YKCjie Ha OCHOBE IPUMEHEHHUS
MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYAIBHON TPAacKTOPUHU 00pa3oBaHus, Oyayiied npodeccun u
peaiM3aliii COOCTBEHHBIX >KM3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEW K XHMMHUH,
HWHTEPECOB U MOTPEOHOCTEH 0OIIECTBA;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUA:

HKOJIOTUYECKU IIEJIE€CO00Pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HMCTOYHHKY CYIIECTBOBAaHUS >KM3HUA Ha
3emure;

MOHMMAaHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOoOJieM, BIMSHHS SKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHUE MPUPOJIHOM U COUUAIIBHOM CPEJIbL;

OCO3HAHUs HEOOXOJAUMOCTH MCIOJIb30BAHUS JOCTHKEHUN XUMHH ISl PEIICHUS] BOIIPOCOB PAIMOHAIBLHOTO
MIPUPOIONOIB30BAHMS;

AKTUBHOTO HENpUATUS JACHCTBUN, NPUHOCAIIMX BpeA OKpYXKaroUed NPUPOJHOM cpede, YMEHHUs
MPOTHO3UPOBATh  HEOJArOMPHUSTHBIE  DKOJOTHYECKHUE  TOCJIEICTBHS  MPEANPUHUMACMBIX  JCHCTBUUA U
MpeA0TBpaIIaTh UX;

HaJU4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKOM KYJIbTYphl, OIbITA JEATEIbHOCTH
9KOJIOTUYECKON HAIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMH B IO3HABATEJIbHOM, KOMMYHHMKAaTUBHOW WU
COIMAIBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOSITH HJICOJIOTUN XeMO(PoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH H
OOIIIECTBEHHO! MPAKTUKH;

MOHMMAaHUA CleNU(UKH XUMUU KaK HayKd, OCO3HaHHS €€ poid B (POPMHUPOBAHUU PALHUOHAIBLHOTO
Hay4YHOT'O MBIIIJIEHHUS, CO3/IaHUH T[EJIOCTHOTO MPEICTABIEHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIBI U
YeJIOBeKa, B TIO3HAHWHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W PpEIIEHUH TPOoOJIeM COXPaHEHHS MPUPOIHOTO
paBHOBECHS;

yOexXAEHHOCTH B 0C000# 3HAUMMOCTH XUMHUM ISl COBPEMEHHOW ITMBMIIM3AIMH: B €€ TYMaHUCTHUECKOMN
HaIpaBJIEHHOCTH U BAXKHOW POJM B CO3/IaHUM HOBOM 0a3bl MaTepUANIbHOW KYIbTYpBI, PEHICHUU TI00aTbHBIX
npoOJjieM yCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CBHIPbEBOM, JHEPTreTUYECKOW, MUIIEBOM M JKOJIOTHYECKOM
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHNN YCIOBUI YCIENIHOTO TPYyJa M 3KOJIOTHYECKH KOMGOPTHOM
KU3HU KQXKIO0TO YeHa O0IIeCTBa;

€CTECTBCHHO-HAYYHONW TPAMOTHOCTH: IIOHMMAHHUS CYIIHOCTH METOJIOB TIO3HAHUS, HCIOJBb3yeMBbIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BaTh MOJy9aeMble 3HAHUS I aHadu3a U OOBSICHEHUS SIBICHUN
OKPY>KaIoIIero MUpa U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHUS JIeaTh 000CHOBAaHHBIE 3aKIFOUEHHUSI HA OCHOBE
HAyYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX C IIETBI0 MOYUYeHHUs JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIBHO HMCIOJIb30BaTh XMMHYECKUE 3HAHUS JUIsI PEIICHUS MPOOJIeM B PEabHBIX
KU3HCHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOMN A TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHUI0 U CaMOOOPA30BAHHMIO, K AaKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMHU;

WHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3audHbIX chepax mpodhecCHOHATHHOUN MeATeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS y4eOHOTO TpeaMmeTa «XHWMHs») Ha YpPOBHE CpPEAHETO OOIIEro
o0pa3oBaHMs BKIIOYAIOT:

3HaUYUMBbIE 11 (POPMUPOBAHUS MHUPOBO33PEHHS OO0YUAIOIMIUXCS MEKIUCIHUILIMHAPHBIC (MEXKITPEIMETHBIE)
oOlIeHay4YHbIE TTOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTHHBI MUpa M CeUU(PUKY METOJ0B MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIEeCTBO, SHEPTHs, SBICHHE, MPOIECC, CUCTEMa, HAYUHBIN
(dakT, NPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeIOBaHUE, HAOIIOJIEHUE, HW3MEpEHHE,
SKCIIEPUMEHT U ApPYyrue);

yHHUBEpcajbHble  yueOHble  JeiCTBUS  (MO3HABaTeJIbHbIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMupoBanue (PyHKIIMOHAILHON rPAMOTHOCTH U COITUAIBHON KOMIIETCHIIUN 00yJaIONuXCs;

CIIOCOOHOCTh OOYYAIOIIMXCS HCIOJIB30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYCCKHE
3HAHUA U YHUBEpCAJIbHbIE YueOHbIe IEHCTBUS B IO3HABATENILHOM U COLIMAILHOM MTPaKTHKE.

MetanpeameTHble pe3yNbTaThl OTPaXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU Y4€OHBIMH IO3HABATEIbHBIMHU,
KOMMYHHKATUBHBIMH U PETYISTUBHBIMH JEHCTBUSMHU.

OBgi1ajleHHe YHUBEPCAJIBLHBIMU YUeOHBIMH M03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTPEACIATh IICNIM JICATEIPHOCTH, 3aJlaBas TMapaMeTpPbl W KPUTEPUU HX JOCTHKCHUS, COOTHOCHUTH
PE3YIIBTATHI JEATSIILHOCTH C TTOCTABIICHHBIMHE LIETISIMHU;

UCIIONIb30BaTh TMPU OCBOCHUM 3HAHUI MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATh XapaKTepHBIC
NpU3HAKA TOHSATHA U YyCTaHABIMBAaTh UX B3aUMOCBS3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE TIOHATUS IS
OOBSICHEHUS OT/ACTBHBIX (PAKTOB U SIBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPHUH JUTSI KIIACCU(UKAIIMK BEIIECTB M XUMHUYCCKUX PEAKIIHIA,

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTUYECKUE pacCyxAeHHUs (MHAYKTUBHbIE, JEAYKTUBHBIC, I[I0 aHAJOTUH), BBISBISATH
3aKOHOMEPHOCTH U ITPOTUBOPEUYHS B pACCMATPHUBACMBIX SIBIICHUSX, POPMYTUPOBATEH BHIBOJIBI U 3aKITIOUCHUST;

NPUMCHSTh B IPOIECCEe TO3HAHMS, HCIOJb3YeMbIe B XUMHUHU CHMBOJHYECKHE (3HAKOBBIC) MOJCIH,
peoOpa3oBbIBATh MOJEIBHBIE TPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJ) 3JIEMEHTa, XUMHUYecKas (GopmyIna,
ypaBHEHHE XUMUYECKON PEaKIMU — MPHU PEIICHUU y4eOHBIX MO3HABATENIBHBIX U MPAKTUUECKUX 3a]a4, TPUMEHSITh
Ha3BaHHBIC MOJCIBHBIC TPEICTABICHHUS JUIS BBISBICHHS XapaKTePHBIX IPU3HAKOB HM3yYaeMbIX BEIICCTB U
XMMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEI[ECTB U XUMUYECKUX PEAKIUH;

dbopMynupoBaTh IENM M 3aJa4dl HCCIEIOBAHUS, HCIOJIB30BaTh TOCTaBICHHBIE U CAMOCTOSITENBHO
chopMyITMPOBAHHBIE BOTIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JIJISI (DOPMHPOBAHUSI THITOTE3bI TIO
MIPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BJIQ/IETh HAaBBIKAMU CaMOCTOSITENIPHOTO TIJIAHWPOBAHHUS W TPOBEICHHS YYCHHUECKHUX HKCIIEPHUMEHTOB,
COBEpIIIEHCTBOBATh YMEHHMsI HAONIO/aTh 3a XOJOM MpOIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro Pe3yibTarT,
(dbopMyIpoBaTh 00OOIICHHSI ¥ BBIBOJIBI OTHOCHTEIHHO JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICIOBAHUS, COCTABISATh
000CHOBaHHBIN OTUYET O MPOIeTTaHHOMN padoTe;

nproOpeTaTh OMNBIT YYCHHUYECKOM HCCIEAOBATEIbCKOM M TMPOEKTHOH JAEATeTbHOCTH, MPOSBIATH
CIOCOOHOCTH U TOTOBHOCTH K CaAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TIO3HAHHSI.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B  Pa3NUYHBIX HCTOYHMKAX HHOpManmu (Hay4dHO-TIOMyNsSpHAs JUTepaTypa
XUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOCOOMs, pecypchl HHTepHeTra), aHalIM3upoBaTh HH(OPMAIIHIO
Pa3IMYHBIX BUJOB B (POPM IMpeICTaBICHUS, KPUTHICCKH OIEHUBATH €€ IOCTOBEPHOCTh M HEIPOTHBOPEYHBOCTH;

(GopMyIUpPOBaTh 3ampPOChl M TPHMEHSTH pPA3JIMIHBIE METOJIBI TPH TIOMCKE W OTOOpe HWH(pOpMAIHH,
HE0OXOTUMOM TSI BHITTOTHEHUST yIEOHBIX 3a/1a4 OMpeIeIEHHOTO TUIIA,

nprOOpeTaTh OIBIT HCHOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH W Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMY TMpeAcTaBieHUus HHPopManuu (CXeMbl, TpaduKw,
JarpamMmbl, TaOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN S3BIK B KAYECTBE CPEJCTBA MPH PadOTE C XMMHUUYECKON MH(POpMAIUeil: MPUMEHSTh
MEXIIpeAMETHBIC ((hPU3UIECKHEe U MaTEMaTUUECKIE) 3HAKH U CUMBOJIBI, JOPMYJIbI, aO0OpeBUATYPHI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBgi1ajieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOH TeMBI B XOJ€ TUAJIOTa W/WIU JUCKYCCUH, BBICKA3bIBATh
uzaeu, opMyJIMpOBaTh CBOM MPEITIOKESHUS OTHOCUTEIILHO BBITIOJIHEHUS MIPEIOKEHHOW 33/1a4u;

BBICTYIIAaTh C MPE3CHTAIMCH Pe3yJIbTAaTOB MMO3HABATEIBHON JESITEIBHOCTH, MOMYYCHHBIX CaMOCTOSITEIBHO
WIH COBMECTHO CO CBEPCTHHKAMH IPH BBHIMOJHCHHH XHMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW PabOTHI MO
WCCJICIOBAaHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB, peal3allyd Y4eOHOTO MpOoeKTa W (POPMYyTUPOBATH BBIBOJBI 10
pe3yabTaTaM TPOBEIEHHBIX HCCIICIOBAaHUI ITyTEM COTJIACOBAHMS MMO3UIMKA B XOJE¢ OOCYXKICHHS W OOMeHa
MHCHHSIMU.

OBgilajieHHe YHUBEPCAJIBLHBIMH PeryJsiTUBHBIMU 1€l CTBUAMM:

CaMOCTOSITENIFHO IJIAHUPOBATh M OCYIIECTBIIATH CBOIO TIO3HABATENBHYIO JCSTEIBHOCTD, OMPEACISIS €€ 1eNn
W 3aJla4d, KOHTPOJMPOBATh H 10 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEIIaracMplii aifOPUTM JIEHCTBUN MPH
BBITIOJITHCHUM y4EOHBIX M MCCIIEIOBATEIbCKUX 3aJ1a4, BhIOUpaTh Hanbosee 3 ()EKTUBHBINA CIIOCOO MX PEIICHUS C
Y4ETOM IMOTYUYCHHSI HOBBIX 3HAHUU O BEIIECTBAX U XUMUYCCKUX PEAKITUSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUN O XUMHUYECKOM COCTABIISAIONIECH €CTECTBEHHO-HAYYHON KapTHHBI MUPA,
pONM XMMHUU B TO3HAHWU SBJICHUA MNPUPOAbI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JTUYHOCTH, €&
(YHKIMOHATBPHOH TPAMOTHOCTH, HEOOXOMUMOW JJsi peIIeHUs TMPAKTHUYECKUX 3adad M IKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON CpeIe;

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKIIFOUAET: OCHOBOIOJIAraONINe MOHATUS (XUMUYECKHIA
AJIEMEHT, aToM, 3JIEKTPOHHAsE 000J0YKa aTOMa, MOJIEKYJa, BaIEHTHOCTh, 3JIEKTPOOTPUIIATEIHHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpall€HHAs), MOJb, MOJIIpHAs Macca, MOJSPHBIM OO0BEM,
YIJIEPOJIHBIN CKETeT, PYyHKIMOHAIBHAS TPYIINa, paauKall, H30MEPHs], U30MEPbI, TOMOJIOTUUECKHI PsiJl, TOMOJIOTH,
YIJIEBOAOPOABL, KHCJIOPOA H a30TCOJAEpXkKALIME COCAUHEHHUs, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs); TEOpPUUM W 3aKOHBI (TeOpus CTPOEHUS OpraHMYecKUxX BemecTB A. M.
ByrnepoBa, 3akOoH coXxpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK XHMUH;
MHPOBO33PCHUYCCKHUEC 3HAHHA, JICKAINHUEC B OCHOBC IMOHUMAaHUA MNPUYUHHOCTU W CUCTEMHOCTH XHMHUUYCCKHX
SBIIGHUH, (PAKTONOTUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOMYyYEeHHUH M O€30MacHOM HCHOJIb30BAaHUU
BXHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUUECKOH 1eATEeTbHOCTH YeTIOBEKA;

C(i)OpMHpOBaHHOCTB YMGHI/Iﬁ BBIABJIATH XapPaKTCPHBIC ITPU3HAKU HOHﬂTHﬁ, YCTaHABJIMBATH UX B3aUMOCBA3b,
HCIIOJIB30BATh COOTBETCTBYIOIIHUC IMOHATHUA IPHU OINMMCAHUH COCTaBa, CTPOCHUA U HpeBpameHHﬁ OpTraHUYCCKUX
COCIUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN UCHOIB30BaTh XUMUUYECKYIO CUMBOIIMKY JJII COCTABICHUS MOJIEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIéHHOW) ¢GOpMyT OpPraHUYeCKHX BEIIECTB W YPAaBHEHHH XUMHUYECKHUX
pealcunﬁ, HU3TO0TaBJIMBATh MOJACIIU MOJICKYJT OPraHUYCCKHUX BCHICCTB [JIA WIUIIOCTPAllMUM HMX XHUMHYECKOTIO H
MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIIMBATH MPHUHAJIC)KHOCTh M3YYCHHBIX OPraHMYECKHX BEIIECTB MO UX
COCTaBy ¥ CTPOCHHMIO K ONPEAEIEHHOMY KJIacCy/Tpymme COeIUMHEHHWH (YrJIeBOJOPOJbI, KHUCIOpOA |
A30TCO/ICpXKAIINE COCTMHEHUS, BRICOKOMOJICKYJISIPHBIE COCIUHEHMS), 1aBaTh UM HA3BaHHS 1O CHCTEMAaTHYECKOU
nomenknarype (IUPAC), a Takke TpUBOOUTH TPUBUAIBHBIE HA3BaHUS OTIENBbHBIX OPraHUYECKHX BEIIECTB
(3TUIIeH, TPOMWIICH, alleTUJIeH, YTHICHTIUKONb, TTUIEpUH, (eHom, GopMaIbaeTu, aleTanbIeru], MypaBbuHas



KHCIIOTa, YKCyCHas KHUCJIOTa, OJEMHOBas KHCJIOTa, CTEapuUHOBAas KHCJIOTa, TIJIIOK03a, (PYKTO3a, Kpaxmal,
LIEJITF0JI03a, TJIUIIHMH);

c(OpPMUPOBAHHOCTh YMEHHUS ONPEIENISITh BHUABI XHMHUYECKOM CBSI3M B OPraHUYECKUX COCIUHEHUSX
(omMHApHBIE U KPAaTHBIC);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTHh IMOJIOKEHUS TEOPHH CTPOCHHUS OpraHMYecKux BemecTB A. M.
BytiepoBa 11st OOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH COXPAHECHUS MACCHI
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTpOeHHE, (PU3MUECKHEe U XMMHUYECKHE CBOICTBa
TUMUYHBIX MPEICTaBUTENCH pPa3IMYHBIX KIJIACCOB OPraHMYECKMX BEHIeCTB (METaH, 3TaH, STWJIEH, IPOIMJIEH,
ariermiieH, OyramueH-1,3, merunOyraaueH-1,3, OEH307, METAaHOJ, ATAHON, STHUJICHIJIMKOINb, TIUICPUH, (EHOI,
aleTalbAeTU/l, MypaBbUHAsE U YKCYCHas KHMCIJIOTBI, TJIOKO3a, KpaxMmal, LeJUTI0J03a, aMUHOYKCYCHAsl KUCJIOTa),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXJY HUMHU YPABHEHHUSIMH COOTBETCTBYIOIIMX XUMHYECKHX pPEaKLUN C
HCIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPHU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO ChIPhsi (HE(Th, MPUPOTHBII
ra3, yrojib), CocOObI UX MepepadoTKH U MPAKTHUECKOE MPUMEHEHUE MPOJTYKTOB MepepadOTKy;

c(OpMHUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYHUCICHHUS MO XHMMHUYECKHUM ypaBHEHUSIM (Macchl, 00b&Ma,
KOJIMYECTBA UCXOJIHOTO BEUIECTBAa WM NMPOAYKTa peaklUy MO U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJIHOTO U3
HCXOJIHBIX BEIIECTB WM MPOJAYKTOB PEAKIUN);

c(OPMHUPOBAHHOCTh YMEHUU BIAJCTh CHCTEMOW 3HAHUK OO0 OCHOBHBIX METOJAX HAYYHOTO IO3HAHUS,
UCIONIB3YEMBIX B XUMHH TPU U3YYEHUU BEUIECTB M XUMHUYECKUX fABIEHUN (HAOIIOACHHE, H3MEpEeHHe,
AKCIIEPUMEHT, MOJECIUPOBAHKE), HCIIOJIB30BATh CUCTEMHbIE XUMUYECKHE 3HAHWS IJIs NPUHATHS pEIIeHUd B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHHUEM;

c(OpPMHUPOBAHHOCTh YMEHHH COOIIOAATh NPAaBHJIA ITOJB30BAHKS XMMHYECKON MOCYIONW M J1ab0paToOpHBIM
o0opynoBaHuEM, a TaKkKe MpaBuiia 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBUH C HHCTPYKIHUSMU 10 BBITIOJTHEHHUIO
1a60PaTOPHBIX XUMHUYECKHX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJITAHUPOBATh M BBINOJIHATE XHUMHUYECKHH HKCIEPUMEHT (TIpeBpaIllCHUs
OpraHUYECKUX BEIICCTB MPHU HArPEBaHUU, MOJYyUYEHUE FTUICHA U U3YYCHUE €r0 CBOMCTB, KAYECTBEHHBIE PEaKIIUU
OpPraHMYECKUX BEIIECTB, JCHATypalusi OETKOB IpPU HArpeBaHUU, IIBETHBIE PEAKIIUU OENKOB) B COOTBETCTBHH C
MpaBWJIaMd TEXHUKHA O€30MacHOCTH MpU OOpalleHHH C BEIIECTBAMU U JIaOpaTOpHBIM 00OpYyIOBaHHEM,
MPEACTABIISTh PE3YNIHTAThl XUMHUECKOTO IKCIIEPUMEHTa B (DOpME 3aiCH YpaBHEHUN COOTBETCTBYIOIIMX PEAKITHI
1 (HOpMyITUPOBATh BHIBOIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKH aHAIM3UPOBATH XMMHUUYECKYI0 HMH(OpMAIMIO, TOJIy4aeMyl U3
pa3HbIX UCTOYHHUKOB (CpencTBa MaccoBOi nHGopMaluu, IHTepHET u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHMI COOJIIO/IaTh MpaBUiIa SKOJOTHYECKH II€IeCO00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOM JESATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBbSI M OKpPYKAIOLIEH MPUPOTHON Cpe/bl, 0CO3HABATH
OMAacHOCTh BO3JICMCTBUS Ha JKHUBBIC OPraHU3MBI OMPENEIEHHBIX OPTaHWYECKUX BEIIECTB, MOHMMAs CMBICTT
nokazarens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPETHOTO BO3AEHCTBUS
Ha OpraHu3M 4YeJIOBEKa,

U1 OOy4YarIIMXCs C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbS: YMEHHE MPUMEHSATH 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUSI BEIIECTB M XUMHUECKUX SIBJICHHII;

JUISL CTIETBIX W CIabOBUISMIIMX OOYYAIOUIUXCS: YMEHHE HCIIONb30BaTh PENbe(PHO-TOUCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiist 1uid 3anmucu XUMUYECKUX (GOPMYIL.

11 KJIACC

[TpenMeTHBIC pe3ynbTaThl OCBOEHUS Kypca «O0I1as 1 HeOpraHuIecKasi XUMHUs» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUI: O XMMHYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MHpa, POJIU XUMHUU B TO3HAHWUU SBJICHUH TPHUPOABI, B (OPMHUPOBAHWU MBIIUICHUS W KYJIbTYpPHl JUYHOCTH, €6
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMON [Jis pEIIeHUs MPaKTUYEeCKUX 33aJa4 M SKOJIOTHYECKH
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOMN Cpe/Ie;

BIIQJICHUE CUCTEMON XUMHYECKUX 3HAHUHN, KOTOPAst BKIIOUAET: OCHOBOIIOJIATAIOIINE TOHITHS (XUMUYECKHMA
3NIEMEHT, aTOM, M30TOIl, S-, P-, O- AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYJa, MOJb, MOJISPHBIH 00BEM,



BaJICHTHOCTh, D3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHHS, XHMHYECKas CBA3b (KOBaJIeHTHas, HOHHaf,
MeTaJuIMuecKasi, BOAOPOAHAs ), KPUCTAIIIMYECKAss PEHIETKA, TUIIBI XUMUYECKUX PEAKIUN, PaCTBOP, AJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOJIMTHYECKAsT JUCCOLMAIINS, OKHUCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTb XHWMHYECKOM
peakiuu, XUMHUYECKOe paBHOBECHE); TEOpPUM M 3aKOHBI (TEOpHsl DIIEKTPOJIUTUYECKOW JIMCCOLMAIINU,
nepuoauueckuii 3akoH J[. M. MeHneneeBa, 3aKOH COXpaHEHUsS MacChl BELIECTB, 3aKOH COXpPAaHEHUS U
MpPEBpAIICHUS] HSHEPIUM MPU XHUMHUYECKHX PpEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHUECKHE 3HAHUs, JIeKAIIMe B OCHOBE IMOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (PAKTONOTUYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEeHHHM M O€30MaCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM e TEIHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbBIE IPU3HAKU OHATUHN, YCTAaHABIMBATH MX B3aUMOCBS3b,
WCII0JIb30BaTh COOTBETCTBYIOIIUE MOHITHUS IIPU ONMMCAHUN HEOPTaHUYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUs (POPMYJT BEIIECTB U
yYpaBHEHUH XUMHUYECKHX peakiui, cucremarnueckyro HomeHkiatypy (IUPAC) um TpuBHaibHBIE Ha3BaHUSA
OTJIETIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbld ras, yrieKHCIbId ra3, aMMUaK, rameéHas HU3BeCTb, HeraméHas
W3BECTh, MTUTHEBAS COJIA, TUPUT U IPYTHE);

c(OpMHUPOBAHHOCTh YMEHHI ONpeAessiTh BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX HJIEMEHTOB B
COEIMHEHUSIX PAa3IMYHOIO COCTaBa, BUJI XUMUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAS, METa/NInYecKasi, BOJIOPOIHAS)
B COCIUHEHUAX, THUI KPUCTAUIMYECKOW PEMIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJEKYJSIpHAs, MOHHAs,
MeTaJUIMYecKas ), XapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABINUBATH MPUHAJICKHOCTh HEOPTraHMUYECKHUX BEUIECTB IO X COCTAaBY K
onpeAenéHHOMY KJIacCy/TpyIie COeAMHEHHH (MPOCThIe BEIIeCTBa — METAJUIbl U HEMETAJLIbl, OKCHJIbI, OCHOBaHMUS,
KHCIIOTHI, aM(OTEpHBIE TUIPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [[. WM. MenpaeneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOSCHHE aTOMOB XMMUYECKUX 3JIEMEHTOB 1—
4 niepuonoB Ilepuoauyueckoit cuCcTeMbl XUMHUYECKHX dieMeHToB J. Y. MenneneeBa, HCnob3ys MOHATHS «S-, P-, d-
ANIEKTPOHHBIC OPOUTANIHN», «IHEPreTUYECKUE YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M HMX COCIMHEHUU 1O mnepuoaaMm W rpynnam l[lepuoandeckoil cucTeMbl XHMHUYECKHX
anemeHToB . 1. Menneneera;

chOpMUPOBAHHOCTh ~ YMEHHH  XapakTepu30BaTh  (OMUCHIBATH) OOIIME XUMHYECKHE  CBOMCTBA
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE TE€HETUYECKOW CBSI3M MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIBIO YPABHEHHUI COOTBETCTBYIONINX XUMHUECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHSI KIACCU(PUIIUPOBATH XUMHUECKHUE PEAKIIUU 10 Pa3INYHbIM MpU3HAKaM (YHCITy
U COCTaBy pearupyrolnx BEHIeCTB, TEIIOBOMY 3D (eKTy peakinu, N3MEHEHHIO CTENEeHEH OKUCICHHS DJIEMEHTOB,
00paTUMOCTH PEAKIIMH, YUYACTUIO KaTaIN3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISITH YPABHEHHS PEAKIIMM PAa3IMUHBIX THIIOB, TIOJHBIE U COKpAIIEHHBIC
ypaBHEHUS pPeaKIii HFOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSA, IPU KOTOPBIX ATH PEAKIIUU UAYT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIUH, MOATBEP)KIAONINE KAUueCTBEHHBIA COCTaB Pa3IUYHBIX
HEOPraHUYECKHX BEIIECTB, PACIO3HABATh OMNBITHBIM ITYTEM HOHBI, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIUN
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCa ITUX PeaKInii;

c(hOpMUPOBAHHOCTh YMEHHUA OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pPEaKIUu OT Pa3IMYHBIX
(hakTOpOB; XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JEHCTBUS (IPUHITUTI
Jle Illarense);

c(OPMUPOBAHHOCTh YMEHHUW XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JiekKallue B  OCHOBE
MIPOMBIIIIJICHHOTO TIOJIYY€HHS CEPHOU KUCIIOTHI, aMMHUaKa, a Takke ChOPMHUPOBAHHOCTD MPECTaBICHUN 00 00IINX
HayYHBIX TPUHIIUIAX U SKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO MTPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN TPOBOJUTH BBIUMCICHHSI C HUCIOIB30BAHUEM TMOHSTHUS «MAaccoBasi JOJS
BEIIECTBAa B PACTBOPE», OObEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEAKIUSAX, MACCHl BEIIECTBA WK 00bEMa
ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,



TeroBoro 3¢d@dexra peakyy Ha OCHOBE 3aKOHOB COXpPAHEHHUS MAacChl BEILECTB, MPEBPALIECHUS U COXpPAHEHUS
SHEpIuu;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MPaBHIIA MMOTB30BAHUS XUMUYECKOU TOCYION U TabOpaTOpHBIM
o0opynoBaHuEM, a TaKXkKe MpaBuiia oOpallleHus ¢ BeIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 11O BBIITOJHEHUIO
71a00PaTOPHBIX XUMHUYECKHX OTIBITOB;

c()OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUH OJKCHEPUMEHT (pa3jiokKeHHE
MEepOKCUAa BOAOPOAA B NPUCYTCTBUM KaTaau3aTopa, ONPEAEICHUE CPEAbl PACTBOPOB BELIECTB C MOMOILIBIO
YHUBEPCAJIbHOTO HMHAWKATOPA, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMMHUYECKOM PpEaKlUH, pPeakuu
MOHHOIO0 OOMeHa, KayeCTBEHHbIE peakluu Ha Cyib(aT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS,
pelieHne SKCIepPUMEHTAIbHBIX 3a/1a4y 1mo temam «Metaiel» U «Hemeramibl») B COOTBETCTBUM C IpPaBUIIAMU
TEXHUKHA O€30MacHOCTH TNPH OOpAlIeHWH C BEIIECTBAMU U JaOOpAaTOPHBIM OOOPYAOBAaHHEM, MPEICTABIATH
pe3ynbTaThl XMMHMYECKOTO DJKCIepUMEHTa B (GopMe 3almucH YpPaBHEHHH COOTBETCTBYIOLIUX pEaKIUil U
(dbopMynpoOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHHA KPUTHUYECKU aHAIM3UPOBATH XUMHUYECKYI0O WH(POPMAIUIO, MOJYyYaeMyI0 W3
Pa3HBIX UICTOYHUKOB (CpEACTBA MAaCCOBOM KOMMYHHKaUU, UHTEpHET U IPyTUX);

c(OpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUJia SKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYZIOBOM AEATENBHOCTH B IIEJISIX COXPAHEHUsI CBOETO 30POBbsSl U OKpPYKArOLIEH MPUPOIHON Cpebl, 0CO3HABATH
OMACHOCTh BO3JECHMCTBUSI HA WBBIC OPraHU3MbI OINPEICIEHHBIX BELIECTB, MOHUMAas cMmbich mokaszarens [I/IK,
MOSICHATh Ha TPUMEpax CHOCOObI YMEHBIICHUS] U TMPEAOTBPAIECHUS WX BPEIHOTO BO3JCUCTBUS HA OPraHHU3M
YEJIOBEKa;

JUIsE OOYy4YaroIIMXCSl ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPHUMEHSTh 3HAHUA 00
OCHOBHBIX JOCTYIHBIX METOJIaX MTO3HAHUS BEMIECTB U XUMUYECKUX SIBJICHUI;

JUISL CIIETIBIX ¥ CIA0OBUIMIIMX OOYYAIONIUXCS: YMEHHE HCIIONB30BaTh PEIbe(PHO-TOUCUHYIO CHUCTEMY
ob6o3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.



TEMATHUYECKOE IIJTAHUP
10 KITACC

OBAHHUE

KoanuecTBO yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U (undposbie)
Kontpoasusie | I[lpakTuyeckue
n/n TeM IPOrPaMMBblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pasnes 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHUHU
IIpenmeTt oprannyeckoun
11 xumun. Teopus cTpoeHust 3
' OPraHUYeCKUX COETUHEHUM A.
M. Bbytneposa
Uroro mo paznerny 3
Pa3znen 2. YriaeBoaopoasbl
91 [IpenensHBIE YTIIEBOAOPOIBI — 9
' aJIKaHbI
59 HenpenenbHble yriaeBoopoIb: 6 1
' AJKEHBI, AJTKANECHBI, aTKHHBI
ApomaTtudeckue
2.3 P 2
YTIEBOIOPOIBI
IIpupoaHbie HCTOUHUKHU
24 YTJIIEBOJIOPOJIOB U UX 3 1
nepepaboTka
Uroro mo paznemy 13
Paznen 3. Kuciopoaconepskamue oprannyeckue coeuHeHust
3.1 Criuptel. DeHon 3
3.9 Anpsnerunsl. KapOboHoBBIE 7 1
' KHCIOTHL. CIIOXKHBIE dPUPHI
3.3 Yriaesoasl 3 1
Hroro o pasneny 13
Paszpnen 4. Azorcoaep:kamue opraHudeckue coeIuHEeHUs
AMUHBI. AMUHOKHUCIIOTBI.
4.1 3
benku
Hroro o pasneny 3
Paszpnen 5. BeicokoMoJIeKYIsIPHBIC COCAUHEHUSA
51 Ilnactmaccel. Kayuyku. 5
' Bosokna
Hroro o pazneny 2
OBLIEE KOJIMYECTBO HACOB I10 34 9 5

[NPOI'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aeiioB (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckue 0CHOBBI XUMHU
CtpoeHue aToMOB.
[Tepuoanueckuii 3aKOH U
11 [lepuonnueckas cucrema 3
XUMHUYECKUX dJIEMEHTOR /1.
N. Menneneena
12 CtpoeHue BelecTna. 4
' MHoroo6pasue BEIECTB
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Wroro mo pazneny 13
Paznen 2. Heoprannyeckasi XumMus
2.1 Mertasmibl
2.2 Hemeramnmnbl 9 1
53 CBs13b HEOPraHUYECKUX U )
' OPraHUYECKUX BELIECTB
Utoro no pazneny 17
Pazjnen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB 34 5 3
I10 ITPOIT'PAMME




YUYEBHO-METOJANYECKOE OGECIHEYEHUE OBPA3OBATEJIBHOI'O MTPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 xknacc/ I'abpuensn O.C., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY;
AxknmonepHoe obdmectBo «M3aarenserBo «lIpocBemenne»

» Xumus, 11 xmace/ IN'abpuensa O.C., OO1mecTBO ¢ OrpaHUYCHHONH OTBETCTBEHHOCTHIO «J[PODAY;
AxknmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

Beenute BapuaHT

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Metonnueckoe mocodue — 0a30Bbli ypOBEHb» - M..:
Hpoda 2022 rog.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XuMHUsl B TECTAX, 3aja4ax, ynpaxkHeHusax. 11 kmacey
— M.: dpoda, 2023 ros.
3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTposabsHble U
MIPOBEPOYHBIE PAaOOTHI K yueOHUuKY». — M.: Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHast kHUTa 1151
yuutensi». Yacte 1 — M.: Jlpoda, 2019 roga.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbHas kHura st
yuutensi». Yacts 2 — M.: Jlpoda, 2022 ron.
6. O.C.I'abpuenss, I1.B.Pemeros, .I'.OctpoymoBa «3a1auu Mo XMMUHU U CIIOCOOBI UX PEIICHUSD)
- M.: «Ipoda», 2021roa.
7. B.I'. lenncoBa «Xumus 11 kinacc noypounsie miaansl no yueonuky O.C.I'abpuensina,
I'.I".JIsicoBoit» - Bonrorpaa» Yuutens 2018roz.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knace», - M.: Dk3amen, 2019r.
9. O.C.T'abpuensn, N.I'.octpoymMoB « XUMHUECKUH IKCTIEpUMEHT B 1Kkoiie 11 kimacey; - M.:
Hpoda. — 2019 rox.

HMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
e http://www.chemnet.ru T'azera «Xumusi» u caliT i yuutens «5 uay Ha ypOK XUMUI»
e http://him.1september.ru Enunas xomiekius LIOP: IIpeqmeTHast KOJUTEKITUS « XAMUSD)
e http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAy4YHBIE SKCTIEPUMEHTHI:
xumMust. Komekius Poccuiickoro o0meo0pa3oBaTebHOr0 moprajia

e http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii

e http://chem.rusolymp.ru Opranuueckast XuMusi: JICKTPOHHBIA YUYEOHUK IS CpeHEH
IITKOJTBI

e http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: 3JCKTPOHHBINH y4COHUK

e http://www.chemistry.ru JlucTaHiiOHHAs OJIMMIIHAAA 10 XUMHH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOESKT
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