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2.2.1.10. Pabouyas nporpamma y4e0HOI0 nmpeamMera
Xumust
ba3oBbIi1 ypOBEHB

(mmsa 10-11 kmaccoB)



MNOACHUTEJIbHAS 3AIINCKA

[IporpaMmMa 1O XMMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHuUs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBannu B Poccuiickoit deneparuny, TpedboBaHUN
K pe3yJibTaTaM OCBOCHHS (hesiepalibHOM 00pa30BaTeILHOM MTporpaMMBbl cpeaHero oomiero oopazoBanus (DOIT
COO), npencraBneHubix B denepaibHOM rocyaapcTBeHHOM obOpasoBarenbHoM ctanmgapre COO, ¢ yuérom
Konnenmuu npenogaBanus yaeOHOTO TIpenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3amusax Poccuiickoit
®denepanuu, peaqu3yroX OCHOBHbIE 00pa3oBaTeNibHbIE IPOTrPAMMBbI, © OCHOBHBIX MOJI0KeHUH «CTpaTerun
pasBuTus Bocnutanus B Poccutickoit @enepanuu Ha nepuoa 1o 2025 roga» (Pacmopspkenue [IpaButenbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3zpaboTKe MporpaMMbl 110 XUMUH, K OMIPEIETICHHIO 001el cTpaTeruu 00y4eHus,
BOCIIUTAHMS W PA3BUTHS 00yUaIOMUXCs CPeACTBAaMU yuyeOHOTO Tipeamera «Xumus» s 10—11 kimaccos Ha
0a30BOM ypOBHE cocTaBmwiM KoHIenTyanbHbIe mojokeHuss PI'OC COO o B3auM0O0OYCIIOBICHHOCTH IICJICH,
coJiep’KaHus, pe3y/bTaToB 00y4eHHUs U TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHME, TIOJy4aeMO€ BBIITYCKHUKAMHU O0O0IIe00pa3oBaTeIbHON OpraHU3allnu,
SBJIIETCS HEOTHEMJIEMOM YacThi0 MX 00pa3oBaHHOCTU. OHO CIIY’KUT 3aBEPILAIOLIUM 3TAllOM peaiu3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOUYEBBIX I[EHHOCTEW, MPUCYIINX IIEIIOCTHOH cucTteMe
XUMHUYECKOTO OO0Opa3oBaHMs. ODTHW IEHHOCTH KacaroTCsl IO3HAHHS 3aKOHOB MPUPOJbL, (OPMUPOBAHUS
MHPOBO33pEHHUA U 0011el KYIbTYphl YETOBEKA, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHSI K CBOEMY
3I0pPOBbIO U MPUPOAHOH cpefe. PeanusyeTcst xumuueckoe 0Opa3oBaHre 00yJalouXcsi Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHMs CpeACTBaMH Y4eOHOTO IpeaMeTa «XUMUs», CoAepikaHHe U MOCTPOEHHE KOTOPOro
OTIpe/ieNIeHBI B IPOrpamMMe Mo XUMHHU € Y4ETOM celuUKY HayKd XUMUH, €€ 3HaYeHHsI B IO3HAHUU TIPUPO/IBI
U B MaTepUalbHOI >XKM3HU OOIIECTBA, a TakkKe ¢ y4ETOM OOUIMX ILeJel U MPUHLHUIOB, XapaKTepU3YIOIINX
COBPEMEHHOE COCTOSTHHE CUCTEMBI CpeiHero oo1iero oopa3oBanus B Poccuiickoit deneparun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COO0YIO POJIb B COBPEMEHHON IIMBUIIN3ALINHY,
B CO3JIaHUH HOBOM 0a3bl MaTepuaIbHOU KyabTyphl. OHa BHOCUT CBOM BKJIa/1 B JOPMUPOBAHUE PAITMOHAIBHOTO
HAayYHOTO MBIIUICHUS, B CO3JIaHUE ILIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXKAIOUIEM MHUpPE KaK O €IMHCTBE
MPUPOJBI U 4YeJOBeKa, KoTopoe (opMUPYETCsl B XMMHHM Ha OCHOBE IMOHMMAaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEXAY CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU
00J1acTIMH MPUMEHCHHUSI.

TecHO B3auMOJEHCTBYS C JAPYrUMHU €CTECTBEHHBIMU HAayKaMH, XHMHUS CTaja HEOTHEMJIEMOH 4acTbiO
MHUPOBOH KYJABTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO TPyJda M >KU3HM KaXJIOTO WieHa OOIIecTBa.
CoBpemeHHast XUMHSI KaK Hayka cO3uaaTelbHasl, Kak Hayka BHICOKMX TEXHOJIOTHIl HampaBlieHa Ha pellieHue
I00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CBHIPhEBOM, DHEPIETHYECKOM, MHUIICBOM,
HKOJIOTMYECKOM 0€30MacHOCTH U OXPaHbl 3J0POBBSL.

B cooTtBercTBUM ¢ OOImMMH HENSIMUA W MPUHIMUIIAMU CPEIHETO OO0IIero oO0pa3oBaHMs COAEpKaHHUE
npeameta «Xumus» (10—11 kmaccel, 0a30BBI YPOBEHb M3yYEHHUS) OPUEHTUPOBAHO MPEUMYIIICCTBEHHO Ha
OOIIEKYThTYPHYIO MOJATOTOBKY OOYyYaOIIMXCS, HEOOXOIUMYIO MM IS BBIPAOOTKH MHPOBO33PEHUECKHUX
OPUEHTHUPOB, YCIIEUTHOTO BKIIFOYEHHS B )KU3Hb COLIMYMa, TPOJOHKEHHS 00pa30BaHMsI B pa3IMUHbIX 00JIACTSX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomMUMHU peaMeTa «XUMU» ABISAI0TCSA 6a30BbIe Kypehl — «Opranndeckas XuMus» 1 «O01mas
U HEOpPraHW4yecKass XUMHA», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUS KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOit
HayKd: CHCTeMa 3HAHUH 10 HEOPraHWYEeCKOW XWMHHM (C BKIIOUCHHEM 3HAHMM W3 OOIIEeH XUMUH) U
oprannyeckoi xumuu. @opMUpoBaHUE NaHHON CHCTEMBl 3HAHWU TPH U3YUYCHHUH IMpeaMeTa 00eCrieurBacT
BO3MOYHOCTh PACCMOTPEHUS BCEr0 MHOTOOOPAa3Msl BEIIECTB HA OCHOBE OOIIMX MOHITUN, 3aKOHOB U TEOPUIA
XUMHH.

Crpykrypa coaepxanusi KypcoB — «Oprannyeckas xumus» u «OOmas u HeopraHuveckas XUMUs»)
chopMupoBaHa B IporpaMMe MO0 XMMUU Ha OCHOBE CHCTEMHOTO MOIX0Aa K U3YYeHHUI0 y4eOHOTro Marepuana
1 00yCIIOBJIEHa UICTOPUYECKH 0O0CHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OTIPEICIIEHHBIX TEOPETUUECKUX YPOBHSIX.



Tak, B Kypce OpraHn4eckoil XMMHH BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOpUU CTPOCHHUS
OpraHMYECKUX COEIMHEHHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKUX M AJIEKTPOHHBIX MPEICTaBICHUI O
cTpoeHun BeniecTB. CBeeHUS 00 U3ydaeMbIX B Kypce BEUIECTBaX JAIOTCA B Pa3BUTUU — OT YTJIEBOJOPOIOB
710 CIIOKHBIX OHMOJOTMYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHuueckoil XMMHH MOJy4arOT pa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHWs IEpBOHAYAIbHBIC MPEACTABICHUS O
XUMHYECKON CBS3M, KIAcCU(UKAIMOHHBIX MPHU3HAKaX BEILEeCTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT HX
CTPOEHUS, 0 XUMUYECKOM peaKkiuu.

[Tox HOBBIM YTJIOM 3peHHs B MpeaMere « XuMus» 6a30BOro ypoBHSI pacCMaTpUBAETCSl U3YUEHHbBIN Ha
YpPOBHE OCHOBHOTO OOIIEro 0oOpa30BaHMs TEOPETHUYECKHH MaTephan U (PAKTOJIOTMYECKHUE CBEICHUS O
BEIIECTBAX W XMMHMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas W HeopraHuyeckas XUMHsD
oOyyarouuMcsi MPEJOCTaBIsAETCS BO3MOXHOCTh OCO3HAaTh 3HAa4eHHE MEPUOAMYECKOTO 3aKOHa C
OOLIETEOPETUYECKUX M METOAOJOTHYECKUX MO3ULUH, TIy0)Ke MOHATh UCTOPUYECKOE M3MEHEHHE (PYyHKIUI
ATOTO 3aKOHA — OT 0000IIaroNIeH 0 0OBSICHSIONMEH U TPOTHO3UPYIOIIESH.

Ennnas cucrtema 3HaHM# O BAXKHEHIIINX BELIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U IPUMEHEHUH,
a TaKKe 0 XUMUYECKUX PEAKIHAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX NMPOTEKaHUs TOTOJIHseTCs B Kypcax 10
u 11 KiIaccoB 3neMeHTaMU COJIEPKaHMS, UMEIOIIMMHU KYJbTYPOJOTHYECKUN M MPUKIAAHON XapakTep. DTH
3HAHUS CHOCOOCTBYIOT NMOHUMAHUIO B3aUMOCBSI3M XHMHUHU C JPYITMMH HayKaMH, pPacKpbIBaloT €€ pojib B
MO3HABATEIbHOW W MPAKTHUUYECKON MAESTETbHOCTH YeNOBEKa, CIHOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K
MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMUH, MTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJieMax, CBA3AHHBIX C XUMHEH, KPUTUYECKU
OCMBICIMBAaTh MHQOPMAIMIO U MPUMEHSATh €€ Ul MOIMOJIHEHUS 3HAHWUM, PEIIeHUS WHTEJUIEKTyalbHBIX U
SKCIEPUMEHTAJIbHBIX HUCCIIEOBATENbCKUX 3aad. B 1enom conepkanue y4yeOHOro mpeamera «XuMUs»
JAHHOTO YPOBHSI U3y4EHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y 00yUaIOIIUXCSI MUPOBO33PEHYECKOIT OCHOBBI
Uig  ToHMUMaHus (Quimocodckux wuael, TakMX Kak: MaTepHallbHO€ €IUHCTBO HEOPraHWYECKOTO H
OpPraHMYECcKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB UX COCTABOM M CTPOEHHEM, IO3HABAEMOCTHh
MPUPOJHBIX SIBICHUH IMyTEM SKCIEPUMEHTa M PEUICHUS MPOTUBOPEUYHMM MEXIy HOBBIMU (pakTamMu Hu
TEOPETUYECKUMU MPEANOChUIKAMU, OCO3HAHUE POJIU XUMUU B PEUICHUH SKOJIOTHUECKUX MPOOJIEM, a TaKkxKe
npo0sieM cOepeKeHHs SJHEPTETUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepHaoB.

B nmnnane pemieHus 3amad BOCHHMTAHUS, Pa3BUTHS W COLMANU3ALMU OOY4YaIOIIMUXCS TPUHSATHIE
MPOrpaMMOI IO XUMUH MOJIXObI K ONPEAETICHUIO COJIEp>KaHus U IOCTPOCHUS MPEAMETa MPelyCMaTPUBAIOT
(dbopMHpoBaHNE YHUBEPCATbHBIX YUEOHBIX NEHCTBUI, MMEIOMKX 0a30BO€ 3HAYEHHE JUISI PA3IMYHBIX BHUJIOB
NESTENHPHOCTH: DEIICHHs TpoOsieM, TOWCKa, aHaimmM3a U 00paboTku WHOOPMAIMH, HEOOXOIUMBIX IS
MPUOOpETEeHUs ONbITa MPAKTUYECKON U HCCIeI0BATENIbCKON JESTeIbHOCTH, 3aHUMAIOIEl Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B npaktuke npenogaBaHusl XMMUK KaK HAa YPOBHE OCHOBHOTO 00I11ero oOpa3oBaHUsl, TaK U HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs, MPHU OMPENEICHUU COJEP)KATEIbHON XapaKTEpUCTUKU IeNeld U3yuyeHUus
MpeaMeTa HalpaBjeHHEM IEePBOCTENEHHON 3HAYMMOCTH TPAJUIIMOHHO MPHU3HAETCS (OopMHUpOBaAHHE OCHOB
XMUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON EATEIbHOCTH YellOBEKa U
Kak OJHOTO W3 KOMIIOHEHTOB MHUPOBOWM KyIbTypbhl. C METOAMYECKOW TOYKH 3PEHUS] TaKOW MOIXOd K
OTIpE/IeNICHUIO 1eJIel N3YUeHUs IpeIMeTa SIBJISIETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOUM TOUYKE 3pEHUS IVIABHBIMU LIESIMH U3y4EHUS MpeaAMeTa « XUMHUs» Ha 0a30BOM YpOBHE
(10 =11 xJ1.) ABISIFOTCS:

e (GopMHPOBaHHE CHUCTEMbl XMMHUYECKHX 3HAHWW KaK Ba)KHEHIIEH COCTaBJISIONICH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, B OCHOBE KOTOPOI1 JIe)KaT KITI0UEBbIE MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI
U TEOpUH XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOEGHHE M MOHMMAHHUE CYIIHOCTU JOCTYIMHBIX
00001IeHNIT MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HWCTOpUEH UuX pa3BUTHSI U
CTaHOBJICHUS;



e (opMHUpOBaHHE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS BEUIECTB U XUMUYCCKHX
peakiuii, HEOOXOMUMBIX JUIsi TPUOOPETEHHS YMEHWUH OPHEHTHPOBATHCS B MHPE BEUIECTB U
XAUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B IIPUPOJIE, B TPAKTUYECKON M MOBCETHEBHOM JKU3HHU;

® Dpa3BUTHE YMECHHH W CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOIEHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHUEM MPaBHII 0€30MacCHOTO OOpaIeHHUs C BEIIECTBAMU.

Hapsiny ¢ atum, conepxareibHas XapaKTepUCTHKA [eJeH U 3a/1a4 U3y4CHHUS TIPeIMETa B TIPOTrpaMMe T1o
XAMUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMHU ITPHOPUTETAMH B CHCTEME CPEAHET0 00IIETO
oOpazoBanus. CeroHs B MpENoJaBaHUN XUMHH B OOJIBIICH CTENIEHH OTAAETCS TPEATIOUTECHHE MPAKTHIECKOM
KOMTIIOHEHTE CO/IepKaHus 00y4YeHHUs, OpUEHTHPOBAHHOMN Ha MOJITOTOBKY BBITYCKHHKA 001Ie00pa30BaTeIbHOM
OpraHu3aIiy, BIAACIONIEr0 He HAOOPOM 3HaHUM, a GYHKIIMOHATBLHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHHUSMHU aKTHBHOTO TIOJYYCHUS 3HAHUW ¥ IPUMEHEHUS MX B PEaTbHOM KU3HH ISl PEIICHUS MPAKTHICCKUX
3ajay.

B cBsi3u ¢ 3TUM Tpu M3y4EeHUU TpeaMeTa «XUMHUs» JOMHUHHPYIOIIee 3HaYCHNE PUOOPETaoOT TaKue
EJIN ¥ 33/1a9H1, KaK:

amanTanus OOydYaloUmIMXCsl K YCJIOBUSM JTHHAMHUYHO DPAa3BHBAIOIIErOCs MHpa, (HOpMHUpOBaHHE
MHTEIUICKTYaJIbHO PAa3BUTOM JTMYHOCTH, TOTOBOI K CaMOOOpPa30BaHHIO, COTPYIHHUYECTBY, CAMOCTOSTEITLHOMY
MPHUHATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX XU3HEHHBIX CHUTYAIIHsIX, CBS3aHHBIX C BEIIECTBAMH U WX
IPUMEHEHHUEM;

dbopmMupoBaHHe y OOYYArONIUXCS KIIOUEBBIX HABBHIKOB (KJIFOUEBBIX KOMIICTCHIIMM), WMEIOIINX
YHHUBEpCAJIbHOE 3HAYCHHWE JUTSI Pa3IMYHBIX BUIOB JCATEIHHOCTU: PEHICHUs MpoOiieM, MOUCKa, aHAIu3a U
00paboTkn wHPOpMANMK, HEOOXOMUMBIX JUIsl MPUOOPETEHUsI OMBITA JCIATEIBHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MECTO B MO3HAHUU XHUMHH, a TAKXKE TSI OIIEHKHU C TIO3HIINH SKOJIOTUIECKOI O€30MaCHOCTH XapaKTepa
BIIMSTHHSI BEIIIECTB M XUMHYECKHX IPOIIECCOB HA OPTaHM3M UYeJIOBEKA M MIPUPOIHYIO CPEY;

pa3BUTHE TIO3HABATEIFHBIX HWHTEPECOB, HWHTEUICKTYyalbHBIX M  TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXxcs: CIIOCOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIC 3HAHUS 10 XMMHH B COOTBETCTBUU C
KU3HEHHBIMH TIOTPEOHOCTSIMH, UCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIC TEXHOJOTHH UIS TIOUCKA H
aHaM3a y9eOHOW M HayIHO-TIOMYJISIPHOW HH(OPMAIIMA XUMUYECKOTO COICPIKaHUS;

dbopMuUpOBaHHE M Ppa3BUTHE Yy OOYYAIONIMXCS acCCONMATHBHOTO W JIOTHYECKOTO MBIIIJICHHUS,
HaOIOAAaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, IPHU
TUTAHUPOBAHHUH U TIPOBEJICHIUH XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIHTaHHUE y 00yJaronuxcst yOekIEHHOCTH B TyMaHUCTHYECKOW HANIPABJICHHOCTH XHMHH, €€ BAKHOU
PO B pEHICHWH TJIO0AJIbHBIX MPOOJIEM  PalMOHAIBHOTO  MPUPOAONOIB30BAHUS, ITOTIOJTHECHUS
SHEPTEeTUYECKUX PECYPCOB U COXPAHEHUs TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEpPEKHOTO
OTHOIIEHHSI K TIPUPOJIC U CBOEMY 3/I0POBBIO, a TaKkKe MPUOOPETEHHS OTBITA MCIIOJIL30BAHHS MOJTyYSHHBIX
3HAHUH U IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAllHUsX, CBSI3aHHBIX C XUMHUYECKHUMH SIBIICHHUSIMU.

B ydueOHOoM mane cpemnHero oOmiero oOpa3oBaHus mpeaMeT «XuMus» 0a30BOT0 YpOBHS BXOJIUT B
cocTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO6miee yucino 4acoB, OTBEACHHBIX MJIsI M3YYCHHS XHMHUH, Ha 0a30BOM YpOBHE CPEIHETO OOIIEero
obOpazoBanusi, coctapisgeT 68 yacoB: B 10 kinacce — 34 ygaca (1 yac B Henenmo), B 11 kimacce — 34 vaca (1 gac B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KITIACC
OPI'AHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMHUU

[Ipenmer opraHuyeckoil XuMuU: €€ BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IOJIYYEHUU HOBBIX
BEIIECTB M MarepuayioB. TeopHs CTpOEHUsS OpraHMyeckux coeauHeHnii A. M. byrtiepoBa, €€ OCHOBHBIE
nosiokeHust. CTpykTypHble (hOpMyIibl OpraHuuecKuX BeiecTB. ['oMmonorus, nzomepus. XuMuueckas CBs3b B
OpPraHMYECKUX COCAMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBinenne o KinaccuuKanuM OpPraHUYECKUX BemiecTB. HoMmeHkIaTypa OpraHUYecKuX
COeIMHEHUI (cucTeMaThyeckas) W TpUBUAJIbHbIE Ha3BaHUS BAXKHEWIINX MPEICTaBUTENEH KJIacCcoB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METOIbl U3YyYEeHHsI BEIIECTB M UX MpEBpallleHuii: 03HAaKOMJIEHHE ¢ 00paslaMu
OpraHMYECKUX BEIECTB U MaTepualaMyd Ha UX OCHOBE, MOJEIMPOBAHNE MOJIEKYJl OpPraHMYECKUX BEILECTB,
HaOJI0JIeHNe U ONMHUCaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAILEHUI0 OPraHMYECKHUX BEIIECTB IpH
HarpeBaHuu (TUTaBJICHHE, OOYTIMBAaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN psAll. MeTaH M 3TaH — MpOCTEeHIIMEe MPEeACTaBUTEIN
aJIKaHOB: (PM3UYECKUE U XUMUYECKHE CBOICTBA (peaklUy 3aMeIIeHUs U TOPEHHUsI), HaX0XKACHUE B MIPUPOJE,
MOJIy4Y€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHMU psA. ODTWIEH W MOPONWICH — MPOCTEUIlne
MPEICTAaBUTENN aJTKEHOB: (PU3NUYECKHE U XUMUYECKUE CBOMCTBA (peakluy THIpUPOBAHUS, FAIOT€HUPOBAHNUS,
rupaTalyy, OKUCICHUS U TOJUMEPU3alUN ), TOTy4eHUE U TPUMEHEHHE.

Anxamuensl: Oyramuen-1,3 m MermnOyramueH-1,3: cTpoeHue, BaKHEHIINE XWMHYECKHE CBOWCTBA
(peakuus nonuMepu3zanun). [loyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUM PsAJ. ALETHIEH — MPOCTCHIIHIA
MIPe/ICTaBUTENb aJIKHHOB: COCTaB, CTPOCHHE, (PU3HUECKHUe U XUMUYECKUE CBOICTBA (peakuu THIPUPOBaHHUS,
raJIoreHUPOBAHUS, TUIpaTallii, TOPEHNUS ), TIOTyYeHHUE U TIPUMEHEHUE.

Apensbl. benzoun: coctaB, cTpoeHue, GpuznyecKue 1 XUMUYECKHE CBOMCTBA (PEeaKIMK raJloreHUPOBAHUS
Y HUTPOBAHUA ), IOJyYeHHE U IPUMEHEHUE. 101y01. cocmas, cmpoenue, puzudeckue u Xumuyeckue coucmasda
(peakyuu 2ano2eHupo8anUs U HUMpPOBAHUs), NoaydeHue u npumeHenue. TOKCUYHOCTh apeHOB. [ eHeTHyeckas
CBSI3b MEXK/Y YIJIEBOJIOPOAAMHU, TPUHAUICKAIINMHU K Pa3IMYHBIM KJIaccaMm.

[IpupoaHbIe UICTOYHUKH YTIIeBOIOPOAOB. [IpupoaHblii Ta3 u nomyTHeIe HeTsHBIE Ta3el. HedTh 1 €8
npoucxoxacHue. CrocoObl mepepadoTKu HeTH: TeperoHka, KPEeKUHT (TePMUYCCKUN, KATATUTHYCCKHI),
nupoiu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHNE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIN yroJib
Y TIPOJIYKTHI €T0 TIEPepadOTKH.

DKcrepuMEeHTAIbHbIE METObl U3YUEHUS BEIIECTB M MX IMPEBpallleHUil: 03HAaKOMJIEHHE ¢ 00pa3liaMu
1acTMace, Kay4yyKoB U pe3uHsbl, Kojutekunu «Hed1b» u «Yrosb», MoenpoBaHUE MOJIEKYIT YIIIEBOIOPOAOB
Y rajioreHONPOU3BOIHBIX, TPOBEICHIE MPAKTHUYECKON pabOThI: MOJyUYeHUE STHIICHA U U3YUYEHUE er0 CBOMCTB.

Pacuérhble 3amaun.

Brruncnenus no ypaBHEHUIO XUMUYECKOM peakliiy (Macchl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO BELIECTBA
WIM MPOJYKTa PEaKUu IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOTHBIX BEIIECTB WU
MPOJYKTOB PEAKIIHH ).

Kucaopoaconep:xamme oprannyeckune coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METAaHON U ATAHOJ: CTPOCHUE, (PU3NYECKUE M XUMHUYECKHE
CBOMCTBa (peakUuy ¢ aKTUBHBIMU METaJlllaMH, TaJIoT€HOBOIOPOJIaMH, TOpeHHe), mpuMeHenune. Boaopoaneie
CBSI3M M@Ky MOJIEKyJlaMU CIUPTOB. J[elicTBHe MeTaHoa U ATaHOJIa Ha OPraHU3M YeIoBeKa.




MHoroaToMHble CHUPTHL. OTHIECHTJIMKOIb W TJIMLEPUH: CTpOeHHUe, (U3NYECKUE U XUMUYECKHUE
CBOICTBa (B3aUMO/IEHCTBHE CO LIEJIOYHBIMU METAJJIaMU, KaueCTBEHHAs peakiisi Ha MHOTOATOMHBIE CITUPTHI).
JlelicTBue Ha opraHu3Mm 4esnoBeka. [[puMeHeHne rauuepruHa U 3THICHTJIMKOJIS.

®deHoJI: CTpOeHUE MOJICKYIbl, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHMYHOCTH (eHoa.
[Ipumenenne ¢eHoa.

Anbrerunbl U xKemownvl. DopManbAETHA, aleTAIbJIETH: CTPOCHUE, (U3HUYECKHEe U XUMHUYECKHE
CBOICTBa (peaKui OKUCICHHUS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIUH), TOJIyY€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TIpe/eTbHbIE KapOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYCHasi KHCIIOTBI: CTPOEHHE,
(dbu3MYecCKue U XMMHUYECKHE CBOMCTBA (CBOMCTBa, OOIIME NI Kiacca KHUCIOT, Peakius STepUUKAIINN),
noyiyueHue u npuMmenenue. CreapuHoBasi U OJI€MHOBAsI KUCIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCTOT. MbljIa Kak COJIM BBICHIUX KApOOHOBBIX KUCIIOT, MX MOIOIEe ACHCTBUE.

CrnoxHble >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maposn3 cioxkHbiX 3¢upoB. JKupsl.
I'maponus xupos. [Ipumenenue xupoB. brosorndeckas pojb KUPOB.

YrieBoapl: cocTaB, KiaacCHUUKAIMsA YIJIEBOJAOB (MOHO-, JTU- W IOJUcaxapuibl). [moko3a —
MpOCTEHIINI MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHS MOJIEKYJbl, (PU3MYECKHEe U XUMUYECKHE CBOICTBa
(B3ammopeiicteue ¢ ruapokcumom wmeau(ll), oxucnenme ammuayHbIM pacTBOpoM okcuma cepebpa(l),
BOCCTaHOBJICHHE, OpOXEHHE TJIIOKO3bI), HAaXOXJEHUE B MPHUpOJE, MpUMEHEHHUe, OUOoJIOTUYECKass pOJb.
®oTtocuHTe3. DPyKTO3a KAaK U30MEP TIIHOKO3HBI.

Kpaxman u nemironosa kak npupoHbie noauMepbl. CTpoeHHe Kpaxmaia U 1eJuTioio3bl. OGusndeckue
U XUMHUYECKHE CBOMCTBA Kpaxmasia (THAPOIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKcrepuMEHTAIbHbIE METOIbl U3YUEHUS BEIIECTB M MX IMPEBpallleHHIl: TpOBeAeHHE, HaOM0IeHue U
OTMMCAHHE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMHM OJTHOATOMHBIX CIHUPTOB
(oxucnenue staHona okcuaoM Memau(Il)), MHOroaTOMHBIX CHHPTOB (B3aMMOJCHCTBHE TJMIICPUHA C
ruapokcuaoM menu(Il)), anpaernnoB (OkucIeHne aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuiom
menu(Il), B3aumomelicTBue Kpaxmaiia ¢ MOJOM), IPOBEICHHUE MPAKTHYECKOW pabOTHI: CBOWCTBA pacTBOpa
YKCYCHOM KHUCIIOTHI.

Pacuérhble 3amaun.

Brruncnenus no ypaBHEHUIO XUMUYECKOM peakliny (Macchl, 00bE€Ma, KOJIMYECTBA HCXOTHOTO BELIECTBA
WIM MPOJYKTAa PEakUu IO M3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB WM
MPOJAYKTOB PEAKIIHH ).

A3oTcozepKale OpraHn4eckie CoeqMHEHMUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHble oprannyeckue coenHenus. dOusnueckre 1 XMMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe runuHa). buonorndeckoe 3HaueHre aMUHOKUCIOT. [lenTupl.

benku kak mpuponHbIE BBICOKOMOJIEKYNSpHbIE coenuHeHus. [lepBuuHas, BTOpHUYHAs M TpeTUYHAs
CTpYKTypa OenKkoB. XMMHUYECKHE CBOWCTBAa OENKOB: TMAPOJIU3, ACHATypalus, KadeCTBEHHbIE PEaKIMHU Ha
OenKH.

DKclepUMEHTAIbHbIE METO/bl M3YYEHHs BEIECTB M UX MpEeBpallleHuil: HaOMIoJeHWe U ONMUCaHHe
JI€MOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEIKOB IMPU HATPEBAHUHU, IIBETHBIE PEAKIINH OEJIKOB.

BbicokomoiiekyJisipHble cOeIMHEeHHUs

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJEKYISIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, CTEMEeHb MOJMMEpHU3allii, CpeaHss MojekyinspHas wmacca. OCHOBHblE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIUMEPHU3AIIs U MOJTUKOHICHCAIIHSL.

DKcrepuMEeHTAIbHbIE METOIbl U3YUEHHS BEIIECTB M MX IMPEBpallleHuil: 03HaKOMJIEHHE ¢ 00pa3liaMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmst MeXnpeaMeTHBIX CBSA3€M NP HM3YYEHHM OpraHuyeckod xumuu B 10  Kkiacce
OCYILIECTBJISIETCSl Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITUHA, TaK M MOHITHUMH,
SIBJISIOIIUXCSI CHCTEMHBIMH JUTSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.



OOmire ecTeCTBEHHO-HAYYHbBIC MTOHATHS: SBJICHUE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, KITaCCU(PHKAIIHS, IEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dwusmka: MaTepus, SHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUIECKAN YPOBEHB, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSTHUE BEUIECTBA, PH3MUECKUE BETMUNHBI U SIMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, ouocdepa, oOMeH BelIeCTB B Opranu3me, GOTOCUHTE3, OMOTOTHYSCKU
aKTUBHBIC BellecTBa (OCIKH, yrIeBOIb, KUPHI, (HEPMEHTHI).

['eorpadusi: MUHEpaIbI, TOPHBIE TOPOIBL, TIOJIE3HBIC HCKOTIAEMBbIE, TOTUIHBO, PECYPCHI.

TexHONOTUs: TUIIEBbIE TPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIIUE CPEICTBA,
JICKapCTBEHHBIC U KOCMETUYECKHUE TIpernapaThl, MaTepHAITbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHH

XUMHUYECKUN dmMeMeHT. AToM. Sapo aroma, WM30TOMBI. DJIEKTPOHHAs 000JI0YKa. DHEPreTHUYECKUe
YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- 3eMeHThl. OCOOEHHOCTH pacipeesieHNs SIEKTPOHOB 110
opOHTANIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpaIusi aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema xumudeckux aneMeHToB 1. 1. MenaeneeBa. CBsizb
nepuoanueckoro 3akoHa u Ilepuomnmueckoit cuctembl Xxumudeckux siaeMmeHToB [[. M. MenpgeneeBa c
COBPEMEHHOM TEOpPUEHN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XUMHUUYECKUX AJIEMEHTOB U
00pa3yeMbIX UMM IIPOCTHIX U CIIO’KHBIX BEILIECTB IO TPYIaM U epuoiaM. 3HaueHUe NePUoANYECKOro 3aKOHa
B Pa3BUTUHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBs3b. BUABI XUMHUECKOW CBSI3U (KOBAJICHTHAs HETOJSPHAS U
MoJIsIpHasi, HMOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUS KOBAJICHTHOM XHUMHYECKOW CBS3H
(oOMEHHBI W JTOHOPHO-AKIENTOPHBIN). Bomopoanas cBsi3b. BalleHTHOCTh. JEKTPOOTPHUIIATEIBHOCTD.
Crenenp okucienus. IOHbI: KATHOHBI U AHWOHBI.

BemectBa MOJIEKYASIPHOTO U HEMOJEKYISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIMA KPUCTAIIMYECKON PEIIETKY.

[TonsiTie o qucnepcHbIX cuctemax. MICTHHHBIE U KOJIOUIHBIE pacTBOPBL. MaccoBast 107151 BElllecTBa B
pacTBope.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HoMmeHKkiaTypa HEOPraHMYECKHX  BEIICCTB.
I'enernyeckas cBsI3b HEOPraHMUECKUX BEIIECTB, MPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaMm.

Xumuuaeckas peakius. Kimaccudukanus XUMHUYECKUX PEaKIMi B HEOPraHUYECKOW M OPraHUdYecKOn
XUMHH. 3aKOH COXPaHEHUS! MacChl BEUIECTB, 3aKOH COXPaHEHMsI U MPEBPAILCHUsI SHEPTUH TIPU XUMUYECKUX
peaKIusx.

CkopocTh peakuuu, e€ 3aBUCHUMOCTb OT pa3nyHbIX (akTopoB. OOparuMble peakiuu. XUMHUYECKOe
paBHOBecue. DakTophl, BIUSIONIME HA COCTOSTHUE XUMUUYeCcKOTO paBHOBecus. [Tpunuun Jle [laTense.

OnexTponuTHueckas auccoruanus. CuinbHble U cialOble 3MeKTpoiauThl. Cpena BOJHBIX pPacTBOPOB
BEIIECTB: KUCJasl, HEUTpaabHas, MEIOYHAS.

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIEC PEAKIINH.

DKCIepUMEHTAIbHbIE METOJIbI U3YyYeHHUS BEIIECTB M HX IMpPEeBpalleHHd: JeMOHCTpauus TaOuIl
«Ilepnoanueckass cucrema xumudeckux odnaemeHTtoB JI. WM. MeHnneneeBay, wu3ydeHHe MoJENeH
KPUCTAIIIMYECKUX PEHIETOK, HAOMI0JeHNEe M ONHMCAHHWE JIEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIBITOB
(pasnoskeHue nmepoKcuia BOJAOPO/ia B MPUCYTCTBUU KaTaau3aTopa, ONpeAesieHue Cpebl paCTBOPOB BEILECTB
C MOMOIIBIO0 YHUBEPCATHHOTO MHAUKATOPA, pEaKIIMi HOHHOTO 0OMeHa), MPOBEIeHNE MPAKTUYECKOH paboThI
«BnusiHue pa3nuyHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKOM peakium.

Pacuérhple 3amaun.

Pacuérbl Mo ypaBHEHUSIM XUMHUYECKUX PEaKLU, B TOM YHCIIe TEPMOXUMHUYECKHUE PACUEThI, pacuEThI C
MCI0JIb30BAHMEM MOHSATHS «MAacCOBas OJISl BEIIECTBAY.



Heopranuueckasi xummusi

Hemeramnsbl. [lonoxxkenue HemetaiuioB B Ilepuommyeckoil cucteme xumuueckux siaementoB I U.
MenneneeBa ¥ OCOOEHHOCTH CTpPOCHHsS aroMoB. Du3WyecKue CBOMCTBA HEMETALIOB. AJUTOTPOIHUS
HEMEeTaJJIOB (Ha mpuMepe Kuciopoaa, cepol, pocdopa u yrieposa).

XHWMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJlOTEHOB, Cepbl, a30Ta, ¢ocdopa, yriepoaa u
KpEMHUS) ¥ UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

[IpumeHeHne BaXKHEUIINX HEMETAIJIOB U UX COCIMHEHUN.

Merannel. [lonoxxenue MetaiuioB B Ilepuommyeckoid cucreme XumMuyeckux siaemeHToB J[. W.
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. O0mue Qusnyeckue
cBoiicTBa MeTaJUIOB. CIjIaBbl METAIIOB. DJIEKTPOXUMHUYECKHUI PsJl HAIPSHKEHUI METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHIINX METAIJIOB (HAaTPUH, KM, KaJIbIIMK, MarHui, aTlOMHUHHAM, ITUHK,
XpOoM, JKeJe30, Me/lb) U UX COCTUHEHUI.

OO6mmwme cocoOsI MoTy4YeHHs MeTaIoB. [I[ppuMeHnenrne MeTauioB B ObITY U TEXHHKE.

DKClepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIECTB M MX MPEBPALICHUM: HU3ydyeHUE KOJUIEKIHUU
«MeTamnel U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIICHHE AKCIEPHMEHTANbHBIX 3a/ad, HaOIIoJeHHE U
OMHCAaHHE JEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (B3aMMOJAEWCTBHE THIPOKCHIA AIOMUHHUS C
pacTBOpaMu KUCJIOT U LIEN0Yel, KaYeCTBEHHbIE PEAKIIUK Ha KaTHOHBI METAJUIOB).

Pacuérhple 3amaun.

Pacuérbl macchl BemjecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTOB PEAKIUH, €CJIN OJTHO U3 BELIECTB UMEET MPUMECH.

XUMUSA U )KU3Hb

Ponp xumuu B o6ecrieueHUn 3KOJIOTHYECKOM, SHEPTeTUUECKOW M MHIIEBONW 0€301MacHOCTH, Pa3BUTHU
MeauuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIHil.

[IpencraBienust 00 OOMKX HAYYHBIX TPUHIIMIIAX MPOMBILIUICHHOTO MOJTY4YE€HUS Ba)KHEHIITNX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPHUAJIOB: BaKHEHIIINE CTPOUTENIbHBIE MaTepUallbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpacKH, CTEKIIO, KepaMHKa, MaTepuaibl JUIsl JIEKTPOHUKH, HaHOMAaTepuasbl, OpraHU4ecKrue u
MUHEpaJIbHBIC YA0OPEHHUSI.

XuMHUsS U 370pOBbE UEJIOBEKAa: IpaBWJIa MCIOJb30BaHMS JIEKAPCTBEHHBIX IpenaparoB, IpaBHiia
0€301MacHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKHU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzarust MeXIIpeAMETHBIX CBSI3€d MPU M3YYeHUU OOIIel W HeopraHudecko xumuu B 11 kmacce
OCYILIECTBJISIETCSl Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITUHA, TaK M TOHITHUMH,
SIBJISIOIIHUXCSI CHCTEMHBIMH JUTSI OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO01ue ecTecCTBEHHO-HAyYHbIE TOHATHA: HAyYHbIM (akT, runoresa, 3aKOH, TEOPHs, aHAJIU3, CUHTE3,
KJ1accu(pUKaus, NepuoAUYHOCTb, HAOIIOEHHE, SKCIIEPUMEHT, MOICTUPOBAaHUE, U3MEPEHNE, SIBJICHNUE.

®duszuka: MaTepusi, JHEpPIusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PaJIUOAKTUBHOCTD,
MOJIEKYJIa, SHEPreTUUECKUI yPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (pU3nUecKue
BEJIMYMHBI U €JMHUIIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kinetka, opraHusM, dKocUcTeMa, Onocdepa, Makpo- U MUKPOAJIEMEHThI, BATAMUHBI, 0OMEH
BEIIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAeMBbIE, TOTUIUBO, PECYPCHI.

TexHonorusi: XuMu4eckass IMPOMBIIUIEHHOCTb, METAJUIyprus, MPOU3BOJACTBO  CTPOUTEIHHBIX
MaTepHUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MUIIEBAas MPOMBILIIEHHOCTh, (apMaleBTHYecKas
MPOMBIIIJIEHHOCTh, TMPOU3BOJCTBO KOCMETHMYECKHMX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, AMEKTPOHHAS MPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOIPAMMBI 110 XMMHWHW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYaIONIUMHKCS MPOTrpamMm
cpenHero oomero oopazoBaHus (JIMUHOCTHBIM, METAPEIMETHBIM U MPEeAMETHRIM). HaydHo-MeTo muaeckoit
OCHOBOI U1 pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MPOrpaMM CpeHero oOuiero oopazoBaHus
SIBJIIETCS CUCTEMHO-AEATEeIbHOCTHBIH MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-IIESATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYpE€ JIMYHOCTHBIX PE3yJIbTaTOB
OCBOGHHUSI TpeaMeTa «XHUMHUS» Ha YPOBHE CpEeAHEro oOIIero oOpa30BaHMsI BBIJIEIEHBI CIETYIOLIUE
COCTaBJISIOLIHE!

0CO3HaHUE 00yUYAIOIUMHUCS POCCUICKON TPaXKTaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEILBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIMYMe MOTUBALIUU K 00Yy4EHUIO;

L[eJIeHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX yO€XKICHUI JINYHOCTU HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAIUINN 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaromIMXCsl pyKOBOACTBOBATHCS B CBOEH JIEATENbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMU, IPUCYLTUMU IEJIOCTHON CUCTEME XMMHUECKOT0 00pa3oBaHMUs;

HaJIM4ue TMPABOCO3HAHUS JKOJOTUYECKOM KYJAbTYphl M CIIOCOOHOCTH CTaBUTh LEIH M CTPOUTH
KU3HEHHBIC [IaHbI.

JlnuHOCTHBIE pPE3yNbTaThl OCBOEHHUS MpenMeTa «XUMHUS» JIOCTHTaloTCs B €JUHCTBE Y4eOHOU H
BOCITUTATENLHOM NIE€ATENbHOCTH B COOTBETCTBMM C T'yMaHUCTHYECKUMHM, COLMOKYIbTYPHBIMHU, TyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSMH U Hi€ajaMH POCCHICKOTO TPakJaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaM{ W TpaBWJIaMU TMOBEIEHUS, CMOCOOCTBYIOIIMMH TMPOIECCaM CaMOIIO3HAHMS, CaMOPAa3BUTHUS M
HPABCTBEHHOT'O CTAHOBJICHUS JTUYHOCTU O0yYaIOLTUXCS.

JlnuHOCTHBIE pE3yabTaThl OCBOCHUS MpeaMeTra «XHUMHS» OTPaXKaloT C(HOPMHPOBAHHOCTH OIBITA
MO3HABATEIbHON W MPAKTUYECKON AESITETbHOCTH OOY4YaloIIUXCsl MO peaju3aluy MPUHATHIX B OOIIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamxaaHCcKOro BOCIMTAHUS

OCO3HaHHUS 00YYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEW, yBa)KEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

MPEJICTaBJICHUS O COLIMATIbHBIX HOPMaxX M MpaBUjIax MEKIUYHOCTHBIX OTHOLIEHUHN B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW JNEATEIbHOCTU MPH CO3/JaHUU Y4EOHBIX MPOEKTOB, PELICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYrUX IpU aHalInu3e
Pa3IMYHBIX BUJIOB YU€OHOM 1A TEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUUECKOMY U HAyYHOMY Haclle[IUI0 OT€YECTBEHHON XUMUU;

YBaXEHHMsI K MpPOLIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTUUYECKOTO TNPUMEHEHHS] XUMUH,
OCO3HAHHUS TOTO, YTO JOCTH)KEHUS HAyKH €CThb pEe3ylbTaT AJIUTENbHBIX HAOMIOAEHUN, KpPOMOTIUBBIX
AKCHEPUMEHTAIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYZa YUEHBIX U MPAKTUKOB;

MHTEpeca U IO03HABATEIbHBIX MOTHBOB B TOJYYEHHH U MOCIEAYIOUIEM aHaiu3e HHGOpManuu o
MePeIOBBIX JOCTHXKEHUIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OILIGHHBATh CUTYyallid, CBSA3aHHbIE C XWMHUYECKUMU SIBIICHUSIMH, U MPHUHHUMATh
OCO3HAHHBIE pPEIIeHUs, OPUEHTHPYACh Ha MOPATILHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OIICHMBATH CBOE TMOBEICHUE U MOCTYIKH CBOMX TOBAPHINEH C MO3UIIMA HPABCTBEHHBIX H
MIPaBOBBIX HOPM M OCO3HAHHE MOCIEACTBUN ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHMsI [IEHHOCTEH 3I0pOBOTO M 0€30MacHOro o0pas3a >KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO;

coOmoieHnst TpaBuil O6€30mMacHOr0 OOpaIleHusl ¢ BellecTBaMU B OBITY, IMOBCEIHEBHOW >KM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHMs IIEHHOCTH TPAaBWJI HHIWBUAYAIHHOTO W KOJUICKTHBHOTO O€30MMacHOTO TIOBEACHHS B
CUTYaIHIX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

OCO3HAHUS TIOCIEJCTBUN W HEMPHUIATHS BPEIHBIX MPHUBBIYEK (YIIOTPEOJICHHS aIKOTOJIsI, HAPKOTHKOB,
KypeHHs1);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETCHTHOCTH B Yy4eOHO-HCCIICIOBATEIBCKOW IEATEIHLHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOHN U JPYIUX BUMAX ACATEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE YYAaCTHE B PEIICHUHU MPAKTUYECKUX 3aJ1ad COIMATBHOW HaNpaBJICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO Npodeccuid pa3iauvHOro pojia, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TPYJa U pe3yJbTaraM TPYA0BOH JACSITEIBHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIBHOW TpaeKTOpPHH OOpa3oBaHus, Oymymiei
npodeccun W peanmu3alid COOCTBEHHBIX KU3HEHHBIX IUTAHOB C YYE€TOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUHU, HHTEPECOB U NMTOTPEOHOCTEH 00I1IecTBa;

6) 3K0JI0TrNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH IIeJIECOOOPA3HOTO OTHOIICHHS K MPUPOJIC, KAaK UCTOYHHUKY CYIICCTBOBAHUS JKM3HU Ha
3emiie;

MMOHUMAaHMSI TJI00aTFHOTO XapaKTepa dKOJOTUUECKHUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX ITPOIIECCOB
Ha COCTOSIHME TTPUPOJTHON M COLIMAIBHOM CpeIbl;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHDKCHHMM XWMHHM JJI1 PEIICHUS BOIPOCOB
PaIrMOHAIBHOTO TIPUPOI0TIOH30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUM, MPUHOCSAIIUX BpPEIl OKPYXKAIOIIEH MNPUPOTHON cpene, yMEHHs
MIPOTHO3WPOBATh HEOJATOMPUITHBIC SKOJIOTHYECKHE TIOCIEICTBHS TMPEANPUHUMAEMBIX JICUCTBUU W
MPEA0TBPAIATh UX;

HaJU4Ms Pa3BUTOTO SKOJOTUYECKOTO MBINIJICHHUS, YKOJOTHYECKON KYJIBTYpPHI, OMbITa JCATEIHHOCTH
9KOJIOTUYECKOW HAIPABJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU B IMO3HABATEIHHOM, KOMMYHHUKATUBHOM
Y COIMAIbHOU MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTHBHO TIPOTUBOCTOSTH UACOJIOTHN XeMo(poOuu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHOW TTPAKTUKH;

MMOHUMaHMs CeU(PUKH XMMHHM KaK HayKd, OCO3HaHUSA €€ posii B (JOPMUPOBAHUU PAIMOHATIBHOTO
HAay4YHOTO MBINIJICHUS, CO3[aHUU IIEJIOCTHOTO TMPEACTABICHUS 00 OKpY)KAIoIIeM MHpE KaK O CIUHCTBE
MPUPOJBI W YEJIIOBEKA, B IMO3HAHWHM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pPEIICHUH MpoOJieM COXpaHEHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0CO00M 3HAUMMOCTH XHUMUH JIJIs1 COBPEMEHHOM ITUBUIIM3AIMH: B €€ TYMaHHUCTHYECKOM
HaIpPaBJICHHOCTH ¥ BAKHOHW POJIM B CO3IaHMH HOBOM 0a3bl MaTEpUAILHON KYJIbTYPHI, PEIICHUH TJI00aTbHBIX
po0JIeM YCTOWYUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETUUCCKOM, MUIIEBONW U AKOJIOTHIECKOM
0€301acHOCTH, B PAa3BUTHH MEAMIIMHBI, OOCCICUCHUHM YCIOBHUU YCIEIIHOTO TpyAa M 3KOJOTHYECKH
KOM(OPTHOH KM3HU KaXKIOTO YJIeHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJIOB IO3HAHHS, WCIIOIh3yEMBIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJh30BaTh IOJIydaeMble 3HAHHUS MJIs aHaIW3a U OOBSICHCHUS



SIBIICHUH OKPYKAIOIIET0O MHpa W TPOWCXOJAIIUX B HEM HM3MEHCHWH, YMEHHUsS JAenarb OOOCHOBaHHbBIE
3aKIIOYCHUS HA OCHOBE HAy4YHBIX (DAKTOB M WMEIOIIUXCSA JTAHHBIX C IENBI0 MOJNYYCHUS TOCTOBEPHBIX
BBIBO/IOB;

CTIIOCOOHOCTH CaMOCTOSITEIEHO UCTIOB30BaTh XUMHUYECKHE 3HAHUS [T PEIICHUS MPOOIJIEM B PeaTbHBIX
KU3HCHHBIX CUTYaIUsX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATENBCKOM eI TeThHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W CaMOOOPA30BAHMIO, K AKTHBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH M0 XMMHHU B COOTBETCTBHUH C )KU3HEHHBIMU IMTOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSAM TpyJa B pa3audHbIX chepax mpodhecCuoHaTbHOMN IeATeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHHS yUeOHOTO IpeaMeTa « XUMHUA» Ha YPOBHE CPEIHEro OOIIero
00pazoBaHUs BKIIIOYAOT:

3HauyuMble i1 (GOPMHUPOBAHHA  MHUPOBO33PEHHS  OOYdYaIOIIUMXCS  MEXAUCHUIIMHAPHBIE
(MexmpeaMeTHbIE) OOIIeHayYHbIe IOHATHUS, OTPAXKAIOIIHME LEJOCTHOCTh HAyYHOW KapTUHBI MHUpPA H
crenu(puKy METOJO0B MO3HAHMS, UCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BELIECTBO, SHEPrus,
SBJIGHUE, TMPOLIECC, CHUCTEMa, HAy4YHbIH (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
vccaeaoBaHue, HabJtoIeHe, U3MEPEHHE, SKCTICPUMEHT | JIPYTHUe);

YHHUBEpCcaJbHble y4eOHble JIeHCTBUS (MIO3HaBaTelbHbIE, KOMMYHHKATHUBHBIE, DETYISTHUBHBIE),
obecrieunBaronue (GopMHpoBaHHE (DYHKIIMOHAIBHONW TPaMOTHOCTH M COLUMAIBHON KOMIIETCHITUH
00yJaroImXxcs;

CHOCOOHOCTh O0YYarOIMIMXCSl MCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HAHUS U YHUBEpCAJIbHbIE YUeOHbIEC EHCTBUS B TIO3HABATENBLHOM U COLIMATILHON MPAKTHKE.

MertanpeaMeTHble  pe3ynbTaThl  OTPaXAlOT  OBNAJCHHWE  YHUBEPCAIBHBIMH  Y4EOHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaIU3UPOBATh IPOOIEMy, BCECTOPOHHE €€ paccMaTpHUBaTh;

OTpENeNATh LEIH NeATeIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUHM HUX JOCTHXKEHUS, COOTHOCHUTH
Pe3yIbTaThl JESATENBHOCTH C MOCTABIEHHBIMU LIETSIMH;

MCIO0JIb30BAaTh MPH OCBOCHUM 3HAHHWHA MPUEMBI JOTMUYECKOTO MBILIUICHHUS — BBIACTATH XapaKTepHbIE
MPU3HAKKA TOHATHM M yCTaHAaBIMBAaTh UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IS
O0OBSICHEHUS OTIICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTSI KTacCU(UKALIMY BEIIECTB U XUMUYECKUX PEaKIIMii;

YCTaHaBIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SBJICHUSIMHU;

CTPOUTH JIOTUYECKHE pacCyXJIeHUs (MHIYKTUBHBIC, JAEAyKTUBHbIC, [0 AaHAJOTUH), BBISBISTH
3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PACCMAaTPUBAEMBIX SBJICHUSAX, (POPMYIHPOBATh BHIBObI U 3aKIIOUECHHUS;

MPUMEHATh B TpOIlecce MO3HAHUSA, HUCIOJIb3yeMble B XUMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoO0pa3oBbIBaTh MOJEIbHBIE MPEICTaBICHHUS — XMUMHUYECKUNH 3HAK (CHUMBOJ) 3J€MEHTa, XUMHYEecKas
¢dbopmMyrna, ypaBHEHHE XUMHUYECKOW PEaKIMH — MpU PelIeHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3a/a4, MPUMEHATh Ha3BaHHbIE MOJEIbHBIC NPEACTABICHUS [UIsl BBISBICHUS XapaKTEPHBIX TNPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIH.

2) 6a30BbBIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUi;

dbopMynupoBaTh LEIM U 3aJa4d HCCIEIOBaHMS, HCIOJIb30BATh MOCTABJIEHHBbIE U CAMOCTOSTEIHHO
chopMynupOBaHHbBIE BOMPOCH B KAUECTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JUIsl (GOPMUPOBAHUS TUIIOTE3bI
IO MPOBEPKE NMPABUIHLHOCTH BBICKA3bIBAEMbIX CYXKICHHUIA;



BJIa/IETh HAaBBIKAMU CaMOCTOSITEJILHOTO TUIAHWPOBAHUS U MPOBEICHUS YICHHUUYECKUX SKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHMsI HAOMIOAaTh 3a XOAOM IIPOLIECCa, CAMOCTOSITENIBHO IPOTHO3UPOBATH €ro
pe3ynbTaT, GOopMyIHMpoBaTh OOOOIIEHUS U BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB
UCCIIEIOBaHUS, COCTABISTh 000CHOBAHHBIN OTYET O MPOJIEIaHHOM padoTe;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIEeOBATENbCKOW U TMPOEKTHOW JAESITETbHOCTH, MPOSBIATH
CIOCOOHOCTP M TOTOBHOCTh K CAMOCTOSITEILHOMY IIOMCKY METOJOB pELICHUS MPaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PAa3jIMYHBIX MCTOYHMKAX HHQOpMAIMK (HAy4HO-MOMYJSpHAs JIUTEparypa
XMUMHYECKOTO COJIEp)KaHusl, CIpaBOYHbIE mocoOusi, pecypchl MHTepHeTa), aHaIu3upoBaTh HHGOPMAIUIO
pa3IMYHbIX BHUJIOB U (QopM MpeAcTaBleHUs, KPUTUYECKH OLEHUBAaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3ampochl U MPUMEHATh PAa3IMYHbIE METOJAbI IPU MOUCKE U OTOOpEe HH(OpPMAIIHH,
HE0OXO0IMMOM IS BHINOJHEHUS YUeOHBIX 3a[au OTMPEeIEHHOTO THIIA;

MpHOOpeTaTh OMBIT UCIOIL30BaHUS MHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3INYHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMPATh ONTUMAIBHYIO (HOpMY TpeacTaBieHus WHGOpMaIuu (CXeMbl, Tpadukw,
JarpaMMBbl, TAOJIUIIBI, PUCYHKU U IPYTHE);

MCII0JIb30BAaTh HAYYHBIN S3BIK B KayecTBE CPEJCTBA MpU paboTe ¢ XuMudeckol HHGOpMalmei:
MIPUMEHSATH MEXITPEIMETHBIC ((PU3NUYECKre K MaTEMATHIECKUE) 3HAKH U CUMBOJIBI, ()OPMYJIIBI, a00peBUATYPHI,
HOMEHKJIATYpY;

MCI0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBnajeHHe YHHBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYLIECTBY 00CYK/1a€MOI TEMBI B XOJI€ JUAJIOTa U/UIIH JUCKYCCUU, BHICKA3bIBaTh
uaeu, GopMynupoBaTh CBOU MPEIOKEHHSI OTHOCUTENIBHO BBITOIHEHUS MTPEAI0KEHHON 3a1auu;

BBICTYNaTh C MpE3CHTaluedl  pe3ylbTaTOB  MO3HABATENbHON  NEATENbHOCTH, IOJIYYE€HHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMU IPHU BBINOJHEHUH XUMHUYECKOIO SKCIEPUMEHTa,
MPaKTUYECKOH pabOTHI MO HCCIEA0BAHUIO CBOMCTB M3y4aeMbIX BEUIECTB, peaiu3aluid y4eOHOTO IMPOeKTa U
(dbopMynupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX HUCCIEIOBAHUMN MYyTEM COTJIacOBaHHUS MO3UIUHN B
X0J1e 00CYXICHHUS 1 0OMEHAa MHCHUSIMU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENILHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO MO3HABATENIbHYIO JESTENbHOCTD, ONpeaesss eé
LeMM U 33aJa4d, KOHTPOJHUPOBATh U MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpeajaraeéMblii allfOPUTM
JEHUCTBUM TIPU BBHITIOJIHGHWH YYEOHBIX M HMCCIIEOBATEIbCKUX 3a7a4, BbIOMpaTh HamOojee ()PeKTUBHBIN
CHoco0 UX perieHus ¢ y4ETOM MOTy4YeHUS! HOBBIX 3HAHHUM O BEIIECTBAX U XMMHUECKUX PEaKLUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AESITETLHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KITIACC

[IpenMeTHBIEe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(hOpMUPOBAHHOCTh MPEICTABICHUNA O XUMHUUYECKOW COCTABIISAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMUHU B TIO3HAHUU SBJICHUH NPUPOIbI, B GOPMUPOBAHUH MBIILICHUS U KYJIbTYPhl IUYHOCTH, €€
(GYHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOMW [UIsl pElIeHHs MPAKTHUECKUX 3aJad U SKOJOTUYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIQJICHHE CHUCTEeMOW XHMMHMUYECKHUX 3HaHWIl, KOTOpas BKJIOYAECT: OCHOBOIOJIATAIONIME TOHSTHS
(XMMUYEeCKMIl ~ 2JIE€MEHT, aToM, OJJIGKTpOHHasg  000J0YKa  aToMa,  MOJIeKyJa,  BaJIEHTHOCTb,
ANIEKTPOOTPHUIATEILHOCTD, XUMUYECKas CBA3b, CTPYKTypHas hopmyrna (pa3BEPHYTas U COKpaIlEHHAs), MOJIb,
MOJISIpHAsi Macca, MOJIIpHbIA 00BEM, YIJIepOAHbIN CKeeT, (yHKUMOHAIbHAS TPpyIa, paauKaj, U30MepHs,



M30MEpbl, TOMOJIOTUYECKUIN s, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOAEpIKAIIUe COEAUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHbIE COEAMHEHHU); TEOPUU U 3aKOHBI (TEOpHs
CTpoeHUs oprannyeckux BemectB A. M. byrnepoBa, 3akoH coOXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUN; MUPOBO33PEHYECKUE 3HAHUS, JIeXkKAlllle B OCHOBE MOHUMAaHUS MPUUUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHH, (DaKTOJOrMuecKHe CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYyYCHUH U
0€30MacHOM HUCHOJb30BAaHUU BaXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN AEATEeIbHOCTU
YeJI0BEeKa;

cOpPMUPOBAHHOCTh YMEHHUI BBISIBISITH XapaKT€pHble MPHU3HAKA TMOHSTHM, YyCTaHABIMBATh UX
B3aMMOCBSI3b, HCII0JIb30BaTh COOTBETCTBYIOIIHE MOHATHUS IIPY ONMMCAHUU COCTaBa, CTPOCHHUS U MTPEBpAILCHHM
OPraHU4eCKUX COCTUHECHUN;

c(OpMHUPOBAHHOCTh YMEHUH UCIIOJIb30BATh XUMUYECKYIO CHMBOJIUKY JJISl COCTABJICHUS MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) GOPMYT OPraHUYEeCKUX BEIIECTB U YPaBHEHUIN XUMUYECKHX
peaxiuii, U3roTaBIuBaTh MOJIEIH MOJIEKYJ1 OPraHMYECKUX BEIIECTB JUIS WILTIOCTPALMK WX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHHMM yCTaHABIUBATh MPUHAIJICKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIECTB 110
UX COCTaBy M CTPOCHHMIO K ONPENCIEHHOMY KIIAcCy/TpyIIe COeAUHEHUN (YriIeBOJOPOJIbI, KUCIOPOA U
a30TCOJEpIKAIINEe COECTUHEHHS, BBICOKOMOJIEKYJSIPHBIE COCAUHEHMsI), JlaBaTh MM Ha3BaHUS 110
cuctematnueckoii HoMmeHknarype (IUPAC), a Taxke NpHUBOIWTH TPUBHAIBHBIC HA3BAHUS OTIECIHHBIX
OpraHMYEeCKUX BEIIECTB (3TUJICH, IPOMWIEH, alleTUJICH, 3TUJICHIJIMKOJIb, TJINLEPHH, (PeHO, (opMabaeru,
alleTanbpJeru]l, MypaBbHHAsl KHCIIOTa, YKCyCHas KHCIIOTa, OJICMHOBAas KHUCIIOTa, CT€apUHOBas KHCIOTAa,
TII0K03a, PPyKTO3a, Kpaxmal, eJITI0I03a, TIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEsITh BUIbl XUMHUYECKON CBSI3U B OPraHUYECKUX COEIMHEHUSIX
(omMHApHBIE M KPATHBIC);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOXKEHHSI TEOPUH CTPOCHUS OpraHu4ecKux BeuiectB A. M.
BbytnepoBa miis 00bsiCHEHHS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS
MAacchl BEILECTB;

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHHE, (QHU3NYECKHE U XHUMHYECKUE
CBOMCTBa THUIHMYHBIX MPEACTABUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHX BEIIEeCTB (METaH, 3TaH, ATHUJIEH,
MPOMIWICH, aleTHwiIeH, OyraaueH-1,3, metwnOyramueH-1,3, O€H30J, METaHOJ, 3TAHOJ, JSTUJICHIIUKOJb,
rIMLepuH, (eHoJ, aleTalbJeru], MypaBbUHAs W YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a,
aMUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBaTh TIEHETHYECKYI0 CBA3b MEXKJIy HHUMH YypaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIMH C UCMOJBb30BAaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BAaTh HCTOYHUKHU YTJIEBOJAOPOTHOTO ChIpbsl (HEPTB,
MIPUPOJIHBIN T'a3, YToJib), CIIOCOOBI X MEPEPA0OTKH U MPAKTUICCKOE TPUMEHEHUE TIPOYKTOB MIEPEPaOOTKY;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BHIYMCIICHUS IO XUMUYECKHM ypaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA UCXOTHOTO BEIIeCTBA UM MTPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN);

cOpMHUPOBAHHOCTh YMEHHI BIIJETh CUCTEMON 3HAHHI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMA,
UCIOJIb3YeMbIX B XHMHUU TPU W3YYEHHUU BEIIECTB M XMMHUYECKUX SIBJICHMH (HaOmIoneHue, M3MepeHue,
SKCHEPUMEHT, MOJICIIUPOBAHKE), UCIIONIb30BaTh CUCTEMHbIE XUMUUECKHE 3HAHUS JJIsl TIPUHATHS PEUICHUN B
KOHKPETHBIX JKHU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUW COONIOAATh TIpaBWJIA TOJB30BAHHMS XMMHYECKOW TMOCYyIOH U
nabopaTopHBIM O0OpYZOBAaHWEM, a TaKXKe TMpaBmia OOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJIHATE XUMUYECKUI SKCIEPUMEHT (IIpeBpalieHUs
OpraHMYECKUX BEIIECTB NpU HArpeBaHWU, MOJyYEeHHE ATUJIEHA U W3yYEHHUE €ro CBOWCTB, KaYECTBEHHbBIE
peaKuu OpraHWYecKUX BEIIECTB, JACHATypalus OelKOB MpH HarpeBaHUU, I[BETHbIE PEaKIMH OEIKOB) B
COOTBETCTBUU C MpaBWJIAMU TEXHUKH O€30MACHOCTH MPH OOpalleHHH C BEUIeCTBAaMH U J1a0OpaTOPHBIM



000pyJIOBaHUEM, TPEACTABIATH PE3YJIbTAThl XMMHUYECKOTO AKCIIEPUMEHTa B (hopMe 3alucH ypaBHEHHM
COOTBETCTBYIOIINX peakiuii 1 (GOpMyIHpPOBATh BBEIBOIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUICCKH aHATM3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, ITOJTyIaeMyIO U3
Pa3HBIX UICTOYHUKOB (CpeACcTBa MaccoBOi nHbopmanuu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTHh YMEHHUH COOTIOATh TIPaBUIIa SKOJOTHUECKH I1eJIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYAOBOH IEATENBHOCTH B IIENIAX COXPAHECHHUS CBOETO 3/I0POBbSI M OKPYKAIOMICH MPUPOTHON Cpepl,
0CO3HABaTh OMACHOCTH BO3JICHCTBHUS Ha )KUBBIE OPTaHU3MbI OTIPEICTIEHHBIX OPraHUYECKHUX BEIIECTB, TOHUMAsT
cmbica niokazarerst [1J1K, mosicHATh Ha mpuMepax CriocoObl YMEHBIICHHS U TIPEAOTBPAIICHUSI KX BPEIHOTO
BO3/ICHICTBUS HA OPTaHU3M YeJIOBEKa;

s 0OYYAIOMIUXCS ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS: YMEHHE MPHUMEHSTh 3HaHHUSA 00
OCHOBHBIX JOCTYITHBIX METOJIaX MIO3HAHUS BEIIECTB U XUMHUECKUX SBICHUH;

IUTSL CIICTIBIX M CIA0OBUASANIMX OOYJarOIINXCs: YMEHHE HCIOJIBb30BaTh PEIbeHO-TOYCUHYIO CHCTEMY
o6o3nauenwnii JI. bpaiins s 3anucu XxuMmudeckux Gpopmyi.

11 KITIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHHUS Kypca «O0mas 1 HeopraHu4eckasi XUMUs OTPaXKakoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUI: O XUMHUYECKON COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMUHU B TIO3HAHUU SIBJICHUM NPUPOIbI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPhI JIMYHOCTH, €€
(GYHKIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOMW JUIsl PEIIeHHs MPAKTHUYECKUX 3aJad U SKOJOTUYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIQJICHUE CHUCTEeMOW XMMHMUYECKHX 3HaHWI, KOTOpas BKJIOYACT: OCHOBOIOJIATAIONIME TOHSTHS
(XMMUYECKHIl 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBbIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIpHBIM  00BEM, BaJ€HTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKWCJICHMS, XUMHUYECKas CBS3b
(KoBajlieHTHAsi, MOHHAs, METaJUIM4YecKas, BOJOPOJHAs), KpHUCTaUIMYecKass pemeéTKa, TUIbIl XUMUYECKHX
peakuuii, pacTBOp, OJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTUYECKAs] JUCCOLMAIUS, OKUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XMMHUYECKON PEaKIMH, XMMHUYECKOE PABHOBECHE); TEOPHUHM U 3aKOHBI (T€OpHUs
AIEKTPOJIUTUYECKON nucconmanuu, nepuoaudecknili 3akod [[. M. MenzaeneeBa, 3ak0H COXpaHEHHUSI MacChl
BEIIECTB, 3aKOH COXPAHEHUS M MPEBpAIllCHUs SHEPIHH MPU XUMUYECKHX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, MUPOBO33pEHUYECKHE 3HAHUS, JIeKAIllie B OCHOBE TOHUMAaHUS MPUUYNHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBJICHHH, (DaKTOJOrMUecKHe CBEICHHS O CBOMCTBaX, COCTaBe, MOJYYEHUH U
0€30MMacHOM HCMOJIb30BaHUM BRXKHEUIITNX HEOPTraHUUECKUX BEIIECTB B OBITY U MPAKTUUECKOH JesITeTbHOCTH
YeJI0BEeKa;

cOpPMUPOBAHHOCTh YMEHHUI BBISIBIISITH XapaKT€pHble MPHU3HAKA MOHSTHUM, YyCTaHABIMBAaTh UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IPU OMHCAHUM HEOPraHWUYECKUX BEIECTB U HX
MpEBpAILCHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY Ui COCTaBJIeHUS (opMyl
BEIIIECTB M YPaBHEHUN XMMHYECKUX peakiuii, cucremarndeckyro HomeHknatypy (IUPAC) u TpuBHuanbHbie
Ha3BaHU OTAENIbHBIX HEOPraHUYECKUX BeIlecTB (YrapHbIi ra3, yrieKUCIbli ra3, aMMuak, raméHas u3BecTb,
HeraméHasi U3BeCThb, IUThEBAsl COJAA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHI ONIpEAETATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUUYECKUX 3JIEMEHTOB
B COCAMHEHUAX DPA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3U (KOBaJIGHTHAs, MOHHAs, MeETaJIMYecKas,
BOJIOPOJIHASI) B COEOUHEHHUSIX, THUIN KPHUCTAJUIMYECKON pEmETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJIsSIpHAsi, HOHHAas, METaJUIMYecKas), XapaKTep Cpelbl B BOJHBIX pPAacTBOpax HEOPraHUYECKHX
COCIUHCHU;

cOpPMUPOBAHHOCTh YMEHHIl YCTaHAaBIMBATh NPUHAAJICKHOCTh HEOPraHMYECKHX BEHIECTB MO MX
COCTaBY K ONpENEeNIEHHOMY KJIacCy/TpyIie COeIuHEHUHN (IPOCThie BEIIECTBA — METAJUIbl U HEMETaJIbl,
OKCH/Ibl, OCHOBaHHMsI, KUCJIOThI, aM(POTEPHBIE TUPOKCUIBI, COJIH);



chOpMUPOBAHHOCTh YMEHHH pacKpbhIBaTh CMBICT mepuogndeckoro 3akoHa J[. M. MengeneeBa u
J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

cOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DJJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX
aneMeHToB 14 nepuoaos llepuoandeckoi cuctemMbl XuMHYECKUX 351eMeHTOB []. 1. MeHeneeBa, HCIOJIb3Yst
MOHATHSL «S-, P-, d-DIIEKTPOHHBIE OPOUTANINY, «IHEPreTHUECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHWYECKHX 3JIEMEHTOB U X COCAMHEHMI Mo mepuoaam u rpymnmnam [lepuoamyeckoit
CHCTEMBI XUMHUUYeCKHX djieMeHToB /. 1. Meneneena;

chOpMUPOBAHHOCTh YMEHHMH XapakTepU30BaTh (OMHCHIBATh) OOIMHME XUMHYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IMUHBIX KIacCOB, HOATBEPKIATh CYIIECTBOBAHNE T€HETUUECKON CBA3H MEXKIY
HEOPraHNYECKUMHU BEUIECTBAMH C TOMOUIbIO YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUECKUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATh XUMHUYECKHUE PEaKIUU MO PA3IUYHBIM MPU3HAKAM
(duuciy M cocTaBy pearupyrouux BeIecTB, TemIoBoMy 3h(eKTy peakiiuu, U3MEHEHHIO CTEeTIeHEH OKUCICHUS
AJIEMEHTOB, OOPaTUMOCTH PEAKIINH, YIaCTUIO KaTalnu3aTopa);

cOpPMUPOBAHHOCTh YMEHHI COCTaBJISATh YpPAaBHEHUS pEaKUUN pa3IWYHbIX THUIIOB, TIOJHBIE U
COKpaIIEHHbIE YPaBHEHUS PEAKIM NOHHOTO OOMEHA, YUUThIBAsl YCIOBHSL, IPU KOTOPBIX ATH PEAKIMH UIYT
710 KOHIIA;

cOpMUPOBAHHOCTh YMEHUN MPOBOIUTH PEAKLUUU, MOATBEPXKIAIONINE KAauyeCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABAThH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOIHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUU PACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX DPEAKIIMA
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca STHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIK OT pa3INuHbIX
(bakTOpOB; XapakTep CMEIICHHUS XUMUYECKOTO0 PAaBHOBECUS B 3aBUCHUMOCTU OT BHEIIHErO BO3JEHCTBUS
(mpuaIn Jle [larense);

cOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XUMHUYECKHE TMPOIECCHl, JIekKallhue B OCHOBE
MIPOMBIIIJIEHHOTO MOJyYEHUSI CEpHOI KUCIOTHI, aMMHaKa, a Takke cOpPMUPOBAHHOCTH Mpe/CTaBICHUN 00
00X HAYYHBIX MPUHIHUIIAX U HKOJOTUYECKUX MPOOIeMax XUMUUYECKOTO MMPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIUMCIICHUS C MCIOJB30BAaHUEM IMOHATHS «MaccoBas JOJA
BEIIECTBA B PACTBOPE», OObEMHBIX OTHOILIEHUH ra30B MPH XMUMHUYECKUX PEAKIUSAX, MAcChl BEIIECTBAa WU
00BEMa ra3zoB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO U3 YUACTBYIOLIUX B PEAKIIUU
BEIIECTB, TEIJIOBOrO 3((dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl BEILECTB, MPEBPAIICHUS U
COXpaHEHUs SHEPTUH;

chOpMUPOBAHHOCTh YMEHUW COONIOAATh TpaBWJIa TOJB30BAHMS XUMHUYECKOW TOCYJION |
nabopaTopHbIM O0OpYJOBaHWEM, a TaKXKe TMpaBwia OOpaIleHus C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKUN 3KCIIEPUMEHT (pas3iiokeHue
MEepOKCH/Ia BOJIOPOJA B MPUCYTCTBUH KaTallu3aTopa, OMpeeleHUe Cpellbl paCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIHLHOTO MHAUKATOPA, BIUSIHUE PA3IMUHBIX (DAKTOPOB Ha CKOPOCTh XUMUYECKOM peakluy, peaKkiiu
HMOHHOTO 0OMEHa, KayeCTBEeHHbIE PeaKkIM Ha Cylb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS,
pelIeHre SKCIepUMEHTaIbHbBIX 3a/1a4 1o TemaMm «MeTtamib» u «HemeTrasmibl») B COOTBETCTBUU € IIPaBUIIaMU
TEXHUKH O€30TIaCHOCTH TIpH OOpaIieHUH C BEIIeCTBAMHU U JIA0OPATOPHBIM OO0OPYIOBAHHEM, TIPEICTABIIATH
pe3ynbTaThl XUMHYECKOTO 3KCIIepUMEeHTa B (GopMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX peakUuil H
(dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XUMUUYECKYIO HHPOPMALIHIO, TOJTYy4aeMYIO U3
Pa3HbIX UCTOYHUKOB (CpPEICTBa MacCOBOM KOMMYHHUKAIMK, IHTEpHET U APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COOII0OATh TIPaBUIIa SKOJOTHUECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY
U TPYJIOBOM JESATENbHOCTH B LIENSAX COXPAHEHHUS CBOETO 3/I0pPOBbS M OKpYKarolled MPUPOJHON Cpensbl,
OCO3HaBAaTh ONACHOCTh BO3JICHCTBHUS Ha >KMBBIE OPraHU3Mbl OMPECIEHHBIX BEIECTB, MOHUMAsi CMBICI



nokazatenst [1JIK, moscHsAT, Ha mpuMepax CIocOObl YMEHBIICHWS H MPEIOTBPAIICHHS WX BPEIHOTO
BO3/ICHICTBUS HA OPraHU3M YeJIOBEKa;

Ui 0OYYAIOMIMXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHE MPHUMEHSTh 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUH;

IUTSL CIICTIBIX M CIIA0OBUASAIIMX OOYYarOIIUXCs: YMEHHE MCIOJIBb30BATh PEIbeHO-TOYCUHYIO CHCTEMY
o6o3Hauenwnii JI. bpains s 3anucu xumudeckux Gopmyin



IHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Konrpoabire | Ipaxrireckie §3yqeﬂuﬂ :)Iﬁlil;l;onaTenbﬂme
padoThI padoThI pecypebi
| IIpeamer opraHndeckor XUMHH, €€ |
BO3HUKHOBEHHUE, pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUsT OpraHNYECKUX
2 coenuHeHnuit A. M. byrieposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux semiects. Homenkmnarypa |
(cucremarnyeckas) ¥ TPUBHAIBHBIE
Ha3BaHUS OPraHUYECKUX BEIIECTB
4 AnKaHbBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKUU PAJT
5 MeraH u 3TaH — npocTenIme |
MIPE/ICTAaBUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEH U NpOINUIeH — IpocTeime |
MIPE/ICTAaBUTENH AJIKEHOB
2 IIpakTueckas padorta Ne 1. «Ilomyuenue | 1
STUJIEHA U U3yYEHUE €T0 CBOMCTB»
Anxanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. Tlomyyenne 1

CUHTETUYECKOIO KaydyKa U PE3UHBI




AJIKMHBL; COCTaB 1 0COOEHHOCTH
CTpOGHI/ISI, FOMOJIOFI/I‘-IGCKI/If/'I pHI[.

10 G
AleTuneH — npocTenmi
IIPEACTABUTEND ATKUHOB

1 Beruncienus 1o ypaBHEHHIO XUMHYECKON
peakuuu

12 Apensl: 6eH3011 1 ToJTyoJ1. TOKCHYHOCTD
apeHoB

13 I'eneTnyeckas CBA3b YIIIEBOJAOPOJIOB,
IIPUHAJUISKALNX K Pa3JIMYHBIM KJ1accam
[IpupoiHbIE HCTOYHUKY YIIIEBOJIOPOJIOB:

14 MIPUPOIHBIN T'a3 U MOMYTHBIE HE(PTAHBIC
ras3bl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu
[IpupoiHbIE UCTOYHHUKY YIIIEBOJIOPOJIOB:

15 MIPUPOIHBIN Ta3 U MOMYTHBIE HE(TAHBIC
ras3sl, HeTh ¥ MPOIYKTHI €€ mepepaboTKu

16 KoHnTpomnrHas paboTa o pazueny
«YTIeBogOpOaBDY

17 IIpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJI. BonopoaHas cBs3b

13 MHOroaTOMHBIE CIIUPTHI: ITUIIEHTIIUKOJIb
U TJIMLEPUH
@eHOJI: CTPOEHUE MOJIEKYIIBI,

19 ¢u3nveckre 1 XUMHYECKUE CBOMCTBA,
[IPUMEHEHHE

20 Anpnerugpl: GopMabaeTua U

areTanpaerug. Aeron




OnHOOCHOBHBIE MpEJIENbHbIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI U YKCYCHAs

2 IIpakTnueckas padora Ne 2. «CpoiicTBa
pacTBOpa YKCyCHOM KHCJIOTBD»
CreapuHOBast U OJICMHOBASI KHCIIOTHI, KaK

23 MIPEICTAaBUTENHN BBICIIMX KapOOHOBBIX
KHCJIOT

24 Mp1a Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, NX MOTOIIlee JIeHCTBHE
CrnoxHble 3(UpBI KaK TPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MIPOITU3 CIIOKHBIX
3pupoB

%6 XKupsr: ruaponns, npuMeHeHue,
OnosIoTNYecKas pojb XKHPOB
VYTeBopl: cocTaB, KIacCH(PUKAIHSI.

27 Baxwueline npeacTaBuTeNn: rir0K03a,
¢bpykTO3a, caxapo3a

73 Kpaxman u nemntono3a kak npupoIHbIe
MOJIUMEPHI
KoHnTponpHas paboTa no pazueny

29 «Kucnopojconepxaiiyue opraHuuecKue
COCIIMHEHUS

30 AMMHBI: METUJIAMHUH W aHWJIUH
AMUHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCTUHEHUS, UX
ononornyeckoe 3HaueHue. [lentumbt

39 benku xak npupoaHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUA




13 OCHOBHBIE TIOHATHUS] XUMHH !
BBICOKOMOJIEKYIISIPHBIX COCTUHEHUN
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEMHEHUH. 1
[InacTmacchl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XHUMHUUYECKUH JIEMEHT. ATOM.
DneKkTpoHHasi KOH(UTYpaIus aTOMOB

Ilepnoanueckuit 3axoH u Ilepuoaudeckas
CUCTEMa XMMUYECKUX 31eMeHTOB JI. M.
Menneneesa, UX CBSA3b C COBPEMEHHON
TEOpHUEH CTPOCHHUs ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB
XUMHYECKUX IJIEMEHTOB M UX COCIMHCHHIA
10 TpyNIam  nepuojiaM. 3HaueHHe
MEPHOIUTIECKOTO 3aKOHA U CUCTEMBI
xuMuueckux ayiementoB /(.M. MeHieneeBa
B Pa3BUTUU HAYKH

Crtpoenue BemiecTBa. XUMHUUYECKasl CBS3b,
e€ BUbl; MEXaHU3Mbl 00pa30BaHU
KOBAJICHTHOM CBs3U. BoopoaHas cBs3p

BasieHTHOCTB. DIIEKTPOOTPUILIATENEHOCTb.
Crenenn okucieHus. BelecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS

[TonsaTHe 0 AUCTIEPCHBIX CHCTEMAX.
HctuHHbBIE U KOJUIOUHBIE PACTBOPBHIL.
MaccoBas 10715 BEIIECTBA B paCTBOPE




Knaccugukarus 1 HOMEHKIIaTypa
HCOPraHN4YCCKUX COCI[I/IHeHI/If/'I.
I'eneTnueckas CBA3L HCOPraHn4eCKux
BEIIIECTB, PA3JIMYHBIX KJIACCOB

Knaccugukanms XuMHUECKUX peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUU.
3aKOH COXpaHEHHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U NIPEBPALICHUS DHEPTUU ITPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMbIe peaKlInH.
XUMHUYECKOE PAaBHOBECHUE

10

[IpakTnueckas padora Ne 1. «Bnusinue
pa3nuYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUN»

11

DNeKTpoINTHYECKas AUCCOLMALTYSL.
ITonsTie o BomopoaHoM nokazarene (pH)
pactBopa. Peakunu noHHoro ooMeHa.
I'mpponus opraHnyeckux u
HEOPraHUYeCKUX BEUIECTB

12

OKHUCITUTENFHO-BOCCTAHOBUTEIIbHBIC
peakmuu. [TonsTie 06 smekTposmse
pacIIaBoB U pacTBOPOB COJICH

13

KoHnTponpHas paboTa o pazueny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN»

14

MeTamisl, UX HOJI0KECHUE B
[Teprouveckoii CUCTEME XUMUIECKUX
anemeHTOB [[. . MeHneneeBa u
OCOOCHHOCTH CTpOCHHS aToMOB. O0mne
¢u3nvecKkrue CBOWCTBA METAIJIOB




15

CrninaBbl METAIUIOB. DNEKTPOXUMHUUYECKUN
PsI HAIPSKEHUN METaJuIoB

16

XHUMHAYECKHE CBOICTBA BaXKHEUIITUX
METaJUIOB (HATpUH, Kallui, KalbLUH,
MarHui, aJlOMUHHUIN) U UX COCTMHEHUM

17

XUMHUYECKHE CBOMCTBA XpOMa, MEJIH K UX
CcoeqUHEHUN

18

XHUMHUUYECKHE CBOMCTBA ITMHKA, JKelie3a U UX
CoeqUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemenue
HKCTIEPUMEHTAIBHBIX 3a7[a4 110 TEMe
«Metanne"

20

HGMGTEUIHI)I, HUX ITOJIOKECHUEC B
[Tepuoanueckoii cucteMe XMMHYECKUX
anemeHToB [[. . MeHneneeBa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

®u3nYeCKne CBOMCTBA HEMETAJIOB.
AnNIoTpoInusi HEMETAIUIOB (Ha MpuMepe
KHCIIOpOo/1a, cepbl, pochopa u yriiepoa)

22

XHUMHUYECKHE CBOWCTBA raJIOTEHOB, CEPBI U
HUX COeIUHEHUN

23

XuMHuueckre CBOMCTBa a30Ta, pocodpa u
WX COCIMHECHUH

24

XHUMHUYECKUE CBOMCTBA YIiIepoia, KPEMHUS
U UX COeIUHEHUN

25

[IprumeHeHne BaXKHENIINX HEMETAIIIIOB U UX
CcoeqUHEHUN




26

O06001IeHrEe ¥ CHCTEMAaTH3alMs 3HAHUH 10
Teme «Hemerannely. Berancienus mo
YpaBHEHUSAM XUMHUUYECKUX PEaKIUid 1
TEPMOXUMHUYECKUE PACUETHI

27

IIpaxTnueckas padora Ne 3. «Pemenue
AKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME
"HemeTanmsl"»

28

KonTtposnsHas paboTa o temam
«Metamne» U «HemeTaminy

29

HeopraHqucxne " OPraHn4cCKuc
KHUCJIOTHI. HeopraHquCKHe u
OpraHn4eCKuC OCHOBAHUA

30

AmboTepHbIE HEOPTraHUYECKHUE U
OpraHuYecKue coeuHeHus. [ eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

31

Posp xuMuu B 00ecIieueHHN
IKOJIOTMYECKOH, SJHEPTeTUUECKON 1
MUIIEBOM 0€301MacCHOCTH, Pa3BUTHH
MCOUIIUHBI

32

IIpencraBienust 00 0OMMX HAYYHBIX
MPUHIMIAX TPOMBIIUIEHHOTO MOJY4YEHHUS
Ba)KHEHUIIINX BEIIECTB

33

Yenosek B MUPC BCIICCTB U MATCPUATIOB

34

XuUMHUS U 3I0POBbE UEIIOBEKA

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34
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