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MNOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepabHOi 00pa30oBaTENbHON MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peann3yonux OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJOKEHUH «CTpaTerud pa3BUTHsI BOCHHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0YYAIOMIUXCS CPEICTBAMH YYEOHOTO Mpenmera «XuMHUs
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIENTyalnbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, pe3yIbTaTOB 00y4YeHHs U TpeOOBaHHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xummuueckoe oOpa3oBaHHE OOy4alOIIMXCSl Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XUMHUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNieHbl B TPOTpaMMe 0 XUMHH C Y4ETOM Crlenun(UKA HAyKd XUMHH, €€ 3HA4eHUs B
MO3HAHUU MPUPOIBI U B MaTEpUANbHOM KM3HM OOILIECTBa, a TAakXke ¢ y4y€ToM oOmMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyabTypbl. OHa BHOCHUT CBOIl BKJaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMUPYETCSI B XUMHHU Ha
OCHOBE IMOHHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIETO MHUPA, OCO3HAHMSI B3aWMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCIOBHEM YCIICITHOTO TPyAa W KH3HH Ka)IOTO
wieHa oOuiectBa. CoBpeMeHHass XMMHsS KaKk Hayka co3ujaTeNibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOIO pPa3BUTHA
YeJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTIOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B cootBercTBMM C OOmMMH IIeNIIMU M NPUHIUIAMH CpEIHEro oouiero oopazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JAaHHOHN CHCTEMBbI 3HAHUH MTPH
U3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3us BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOro MaTepuasia M OOyCJOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M DJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUHU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckol XMMHUHU IOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIEro oOpa30BaHUs IE€pPBOHAYAIbHbIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeamere «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO 0O1Iero o0pa3oBaHMs TEOPETUUECKUH MaTepual u
(dakTosorHuecKre CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUECKUX U METOI0JIOTHYECKUX IO3ULHM,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE O XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
jpononHserca B Kypcax 10 m 11 KimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBS3M XHMHUHU C JIpYTMMH HayKaMH, pacKpblBaloT €€ poJib B IIO3HABaTEIbHOW U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIENOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUsl PUIOCOPCKUX HAEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEXKIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTHUYECKUX MpoOsieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaIOB.

B nutane penienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COIIMATIM3AIMN 00YYaIOLINXCS IPUHATHIE
IPOrpaMMOil MO XUMHHM NOJAXOABI K OINPEIEICHHUIO COJAEP)KAaHUS M IOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX IEHCTBUM, MMEIOMUX 0a3oBoe
3HA4YEeHUE Ui pa3jIM4yHbIX BUAOB [JEATEIBHOCTH: PELIEHUs MpoOsieM, IOUCKA, aHaJIW3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIJIE0BATENBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha YPOBHE CpeHEro 001ero o0pa3oBaHus, IPH ONPEICIICHUN COJEPIKATEIIEHON XapaKTePUCTUKA
Henel W3Y4YeHUs TMpeIMeTa HampaBICHUEM IEePBOCTCIICHHOW 3HAYMMOCTU TPAIUIIMOHHO
npu3Haércss (GOpMUPOBAaHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTM COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM 1eATEIbHOCTHU YEJIOBEKA M KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOYKH 3PCHHSI TaKOW TOJXOJ K OMPEICICHHUIO IeNield M3ydeHUS
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIFOUEBLIC MOHSITHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHMPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklui, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKHX SBIICHUH, IMCIOIIMX MECTO B MPUPOJIC, B MPAKTHUECKOMN U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, comepkarenbHas XapaKTepUCTUKA LIeJe W 3aJa4 U3y4eHHUs MpeaMeTa B
porpaMMe 1o XUMHN YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIECH CTENeHN
OTa€TCs MPEANOUTEHUE TPAKTUUECKONH KOMIIOHEHTE CO/Iep KaHUus 00ydeHHs, OpPUEHTHUPOBAHHOMN
Ha TOJTOTOBKY BBIMTYCKHHKA OOIIE00pa30BaTeNbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH M yMEHHSMH AKTHBHOTO
TIOJTyYEHUS 3HAHUH U IPUMEHECHHS HX B PEaTbHOM KU3HU ISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsm3u c 3TUM Tpu U3Y4YeHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HAuYeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

aJanTanys o0yJIaroIIuXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEJUICKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMO0OOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONNX YHUBEPCAIbHOE 3HAUYCHUE JIJIS PA3IMIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIEM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAMMBIX JUIS TPUOOpPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJIig OLIEHKH C
MTO3UIUH IKOJIOTHICCKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUIECKUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaTIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKa U aHaJu3a yueOHOU U HayYyHO-TIOMYIIpHON HH(OpPMALIUKU XUMHUYECKOTO
COJIePKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIIOIATEIBHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKAEHHOCTH B TyMaHUCTUYECKON HANIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B pEUICHHH TJIO00ANbHBIX MPOOJIEM pPALMOHAIBHOIO MPUPOAOIOIB30BAHNUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl MPUHITHUS TPAMOTHBIX PELICHUN B CUTYyalHsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSMHU.

B yueOHOM m1ane cpemHero ooOmero oOpa3oBaHus NpeaMeT «XuUMuUs» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX U U3YUEHUS XUMUHU, HA 0a30BOM ypOBHE CpEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[IpeameT opraHM4eckoil XMMUU: €€ BO3SHUKHOBEHHE, PA3BUTUE U 3HAYECHHUE B MOJYYCHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHBIC MoONIOKEeHHS. CTPyKTypHBIE (DOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n30Mepusa. XUMHUUECKas CBS3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccupuKaluu OpraHMuecKux BemecTB. HomeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BAKHEHIIIUX IPEICTaBUTENEH KIIacCOB
OpTraHUYECKHUX BEIECTB.

DKCIEpUMEHTAIbHBIE METOABl U3YUCHUSI BEIICCTB M UX MPEBPAIICHUN: 03HAKOMIICHUE C
oOpa3liaMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKUX BEIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH (IjIaBjaeHue, 0OyTriIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakiny 3aMeIIeHUs U TOPEHNs),
HAXO0XJIEHHE B MPUPO/IC, TOJYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHICH U MPOMIIEH — MPOCTeHIme
MPEJICTABUTENN AJIKEHOB: (M3MYECKHe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATAIIUH, OKUCIICHHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U TIPUMEHEHHE.

Ankanuensl: Oyramumen-1,3 u meTmiOyraauen-1,3: cTpoeHHe, BOKHEUITNE XUMHUYCCKHEC
cBoMcTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHs, TOMOJOTHYECKHH psia. ALETUIEH —
MPOCTEHIINI MPeJCTaBUTENh aJTKUHOB: COCTaB, CTpOeHHE, GU3NYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUSA, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHHue. 1onyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAISKANTIMHA K Pa3IMYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKU YTIIEBOAOPO0B. [IpuponHbIil Ta3 u monyTHble HE(PTSIHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenue. CriocoObl mepepadboTku HeTH: IEpPEeroHKa, KPEKUHT (TEPMHUYECKHIA,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku HedTH, HUX NpPUMEHEHUE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIH yToIh ¥ MPOIYKTHI €ro nmepepaboTKH.

DKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKun «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbruucnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU MeETaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHble cBsI3u MEXAy MOJIEKYJIaMHu COUpPTOB. [leiicTBie MeTaHOIA U 3TaHOIIA
Ha OpraHMu3M YelloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUEe Ha opraHu3Mm uenoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYIIbl, (PU3NYECKHe U XMMUYecKHue cBocTBa. TOKCMUHOCTD (peHoua.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peaklUuu OKHMCIEHHS U BOCCTAHOBJICHMsS, KayeCTBEHHBIE DPEaKLUu),
HOJIy4EeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepudUKalM), MOoIydeHue M mpuMmeHeHue. CreapuHoOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIoIIee TIEUCTBHE.

CrnosxHble 2Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. buonornyeckas posb KUpOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ rugpokcuaoM meau(ll), okucienue aMMuadHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJu3, KaYeCTBEHHAsl PeaKusi C HOJOM).

OKCHEpUMEHTAJIBHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHUI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoia okcuaom wmenu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozericTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTcoaeprkalie OpraHn4ecKue COeANHEHHMs.

AMUHOKHCIIOTHI Kak aM(OoTepHbIE OpraHuyecKre coeqUHEeHUs. PU3NUEcKne U XUMUYECKNe
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MMIMHA). buojormdeckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METObl M3Y4EHHUsS BELIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIUS U MTOJIMKOHICHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: 03HAKOMIIEHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4E€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO01e ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

dusuka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, TTOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpenapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKASA XUMUA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIAM B aToMax 3JE€MEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XuUMHYEeCKHUX 3yeMeHToB [ U
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBsI3U (KOBaJICHTHAs
HEMoJIsSIpHasl W TOJISIpHAsi, WOHHAsA, MeTaJuimyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, MIPUHAAICKANIUX K PA3IIMUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lU4HBbIX (akTopoB. OOpaTUMble pEaKlUu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHUsI BEIIECTB M UX MPEBpALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielel KPUCTAJUIMUECKUX pPeméToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
7Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE TEPOKCHAA BOAOPOAA B TMPUCYTCTBUU KaTaau3aropa,
OTIpeIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XHUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOWCTBA BAXKHEHIINX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XUMHUYECKUE CBOWCTBA BAXKHEWUILMX METAJJIOB (HATpPUM, KaJdid, KaJdblM{, MAarHUM,
ITIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mue cmocoOw! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpAILlCHUM: H3ydeHUE
KoJUTeKIUU «MeTaJlTbl U CIUIaBbl», 00pa3lloB HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTANILHBIX 3a1a4,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE



TUJIPOKCHUIA aTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miid 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MIPOJIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMun B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTeTUUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUHU MeAULMHBL. [[OHATHE O HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHHUS BaKHEHITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEpPUATIOB: BAXHEUIIME CTPOUTEIBHBIE MaTepHUalIbl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3I0pOBbE 4YEIOBEKA: MpaBUJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IPENapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOMN KU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EHUH OOIEl M HEOPraHUYECKONW XMMHU B
11 kyacce OoCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOUUXCS CUCTEMHBIMU JJI1 OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKIIA.

OO011me ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CHUHTE3, Kiaccu(UKalus, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHUE, SIBJICHHUE.

®u3nka: Marepus, SHEPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOE
COCTOSIHHE BEIIECTBA, (PU3HUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHrajioB, CEIbCKOXO03SIHCTBEHHOE MMpou3BOACTBO, nuuieBas NMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaTrcpuraioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronuyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPpeIMeTa « X MMHS» Ha YPOBHE CPETHETO 0011ero 00pa3oBaHusl BbIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUSA JKOJIOTUYECKOW KYIbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « X UMHSI» JJOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOM JEATENIbHOCTH B COOTBETCTBUU C TYMAaHUCTHMUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOr0 TIpa)<IaHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIHXCS.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaXkaroT C(OPMHPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HAHMsI O0YYAIOIMMHKCS CBOMX KOHCTHUTYILIMOHHBIX MpaB U 0043aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHbIX 33/1a4, BHITOJTHEHUH XUMHUUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EOHOU NS TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOMH
XUMUHY;

YBa)XEHUsI K MPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT UINTEIbHBIX HAOMI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U IMPAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAINA3E
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYINKM CBOMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/I0POBBIO;

coOrofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30MacHOI0
MOBE/ICHUS B CUTYaLIUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Yy4e€OHO-MCCIIEI0BATEIbCKOW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIAMBUAYAIbHON TpaeKTOPUHU 00pa3zoBaHus, Oyaymien
npodeccuu u peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOeM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELIEHUs] BOIIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BaAHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPUHOCAIIMX BpEl OKPYXarollel NPUPOIHOM cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYUSl PA3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOM KYJIbTYpPHI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMAaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE INPUPOJBI U YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEU U
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBHM YCIIEIHOro TPy/la U SKOJIOTMYECKH KOM(DOPTHOM JKU3HU Ka)KIO0ro WieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cepax npodeccrnoHalbHOM NesTEbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydeOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HauMMBble 1751 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1EJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIN (aKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
perynatuBHbIe), oOecreunBaromue (opmupoBaHue (QYHKIMOHATBHOW TPAMOTHOCTH H
COLIMANTLHOM KOMITETEHITH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIAUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIE Yy4YeOHBIC JEHCTBHS B TIO3HABATEIILHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHble PEe3yNbTaThl OTPAXKAIOT OBJIAJCHHUE YHHUBEPCATHHBIMH YYEOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aKTyaJIM3MpPOBATh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTPECIATh IEIM JEATEIBHOCTH, 3ajaBas IHapaMeTpbl W KPUTCPUH WX JIOCTHIKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH W YCTAHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTBH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS] B PACCMaTPUBAEMBIX SIBICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIONb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHuYeckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUUECKUX 33/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOJI0OJaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENEHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HpPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MUPOBATHh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampOChl M NPUMEHSATh pa3IMYHbIE METOJbl NpPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAUMOM IS BBITTOJIHEHHSI YUeOHBIX 3a1a4y ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BAaTh HAy4YHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHue) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Wiu JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOM paboThl MO HCCICAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PeryJsiTUBHBIMU AeCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
onpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN IPU BBHINOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEmICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH AESITENFHOCTH HA OCHOBE CAaMOAHAIM3a U CAMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOIEH €CTECTBEHHO-HAYUHON
KapTUHBI MHPA, POJU XMMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHMH MBIIUICHUS U
KYJIbTYPbl JMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOJUMOM [UIsi pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEPOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIINa, paauKan, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMUMHUU;, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IMOHHMAaHHUS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC NMPU3HAKY MOHSATHH, YCTAaHABIMBATH
WX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MIPEBPALLEHUI OPTaHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHMBOJHUKY HJISi COCTAaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTaBJIMBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAJICKHOCTh H3yUYEHHBIX OPraHUYEeCKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJIEKYISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarmueckoir HomeHkinatype (IUPAC), a takxke



NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHoN, (OopMalbAeTHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TII0OK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiecTB A. M. bytiepoBa [isi 00bsCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3MUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMYECKHUX BEILECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHON, aleTalbJeru, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJib), CIOCOOBI HMX MEPEepadOTKH M TPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEPepabOTKY;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELUICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAlIUsX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TaK)Ke MpaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArPeBaHUH, MOJYUYECHHE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KaU€CTBEHHBIE PEAKIIUU OPIraHUYECKUX BEILECTB, ACHATYpalLus OSJIKOB [P HarpEeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3yNbTaThl XMUMHUYECKOTO
HKCIEpUMEHTa B (OpPME 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COONIOJAaTh MpaBWiia SKOJIOTMYECKH IeJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETBHOCTH B LEIAX COXPAHEHHS CBOErO 370pPOBbS M
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHsaTe Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 0Oy4YarolUuXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE HPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUASIINX O0YJAIOIIMXCS: YMEHHUE UCTIOIb30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOMN COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XVUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJTHON Ccpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII O0O0BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUITMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJUTHI,
HEIJICKTPOJIUTHI, ICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakliiy, XUMUYECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPUS IEKTPOIUTHIESCKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aKOH COXPaHEHUsI MAcChl BELIECTB,
3aKOH COXPAHECHHUS U TPEBPAIIECHUS DHEPTUU TPH XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHWA, JIEKAllhe B OCHOBE MOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYeHUH M 0€30MacHOM HCMOJIb30BAHUH BAXKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHMCAHMM HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHUS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX pPEAKIHi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHMaidbHbIC Ha3BaHHUS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Hash W3BECTh, NMUThEBAs COAa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep Cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBAThH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
0 WX COCTaBY K OINpeAeNEHHOMY KIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHOJNB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux snementoB /1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBS3M MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XAMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrollux BeIECTB, TEMJIOBOMY 3(PQeKTy peakuuu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUMUTHIBAsl YCIOBUS, MPU KOTOPBIX ITH
peakLMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEaKIUU OT
pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIIOTHI, aMMHakKa, a Takxke Cc(HOPMHUPOBAHHOCTh
MpPEACTABICHU 00 OOIIMX HAYYHBIX MPUHIUIAX W IKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUUYECKHX
peakuusax, Macchl BEIIeCTBa WK 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, TETIOBOrO ¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUSI SHEPTHUH;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUjia MOJTB30BAHUS XUMUYECKON MOCYA0N U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCIEPUMEHT
(paznmokeHue TMeEpoKcHIa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OIPEICIICHHUE Cpelbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd MOHHOTO OOMEHa, KaueCTBEHHBIC peaklud Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMam «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3yNnbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpMEe 3amuCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
[I0JIy4aEMYIO U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbICT rokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 0Oy4YaroluXcsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBbs: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHUIA;

JUISL CJICTIBIX U CJIA0OBUIAIINX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMudeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabsnsie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThsI pecypenI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
99 HenpenenbHbie yTriieBOOPOIBI: aATKEHBI, 6 1
QJTKA/TMCHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2
24 [IpupoHbIE ICTOYHUKH YTIIEBOIOPOIOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kamue opranHu4yecKue coeJuHeHHs
3.1 Cnuptsl. ©enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3(upsI
3.3 YrireBos! 3 1

Hroro o pazneny 13




Pasznen 4. A30Tc011ep>l<aume OpraHn4eCKue COCINHCHU A

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Uroro mo pazneny 3
Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Utoro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
2.1 Mertabl
2.2 Hemeramst 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no paszneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne ara u(ppoBbIE
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue il?»y‘lel-ll/lﬂ :)Iﬁ[()l;I;OBaTeJILHbIe
padoTshI padoThI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
Teopus ctpoeHHst OpraHM4YEeCKUX
2 coequHenunit A. M. Byrneposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
3 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUYECKUU PsifI, U30MEPHSI.
Meran u 3TaH — OpocTenIIre
4 MpeicTaBuTeN! ankaHoB. CBOWCTBa, 1
IIPUMEHEHHE.
5 AJIKEHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijI, U30MEPUS.
OTuUiEH U NPONWIEH — NpOCTeine
6 IIPEICTaBUTENN ATKEHOB, CBOMCTBA, 1
IIPUMEHEHHE.
7 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u
8 Metmnoyraauen-1,3. [Torydenne 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU
CTPOCHUS, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIIHI
MPEACTaBUTEh AIKUHOB

10

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu.

11

12

ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

I'eneTnyeckas cBs3b YriieBO40OpoaoB,
MNpUHAJICKAIIUX K pa3JIMYHbIM KJIaCCaM

13

[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
KaMEHHBIN Yrojib U IPOLYKTHI €T0
nepepaboTKu

14

15

16

[IpupoiHBIE HICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoJI. BonopoaHast cBs3b.

17

18

19

CaolicTBa, MPUMEHEHUE CIIUPTOB.

MHOroaToMHbI€ CIIUPTHI: STUIEHTIIUKOIb
U ravuepuH. Pemenue 3agad Ha
MacCOBYIO JIOJIFO PaCTBOPEHHOTO
BElIEeCTBA.

@DeHoII: CTPOEHUE MOJIEKYJIBI,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBRA,
IpUMEHEHHE




20

Anpaerunsl: GopManbaeTU U
anetanpaerug. Aueron. KadecrseHHbIe
peaKIK Ha allbJICTHIbI.

21

22

OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAsI M YKCYCHAs
[Tpaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

23

24

25

CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK
Hpe)]CTaBI/ITCJII/I BBICIIIUX Kap6OHOBI)IX
Kkuciort. Pemenue 3aaq .

MbLuTa KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MoIollee AelicTBre. Pelenue
3a/1a4 Ha BBIXOJ] OT TEOPETUUECKOTO.
CrnoxxHbIe 23(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX

3¢upoB

26

Kupsr: runponns, NpuMeHEHHE,
OuosIornveckKas poJib KHUPOB

27

VYTieBoibl: COCTaB, KiIacCU(pUKAIHSI.
Baxnerime npencTaBuTeNu: ri0K03a,
dbpykTo3a, caxapo3a. KauectBenHsbie
peaKuru Ha TITKO3Y.

28

29

Kpaxmai u nemirono3a Kak IpupoIHbIe
MTOJIUMEDBL.

KonrtponbHas pabota no pasaeny

«KI/ICJ'IOpOI[COI[ep)KaH_II/IG OpraHn4eCKuc
COCOAUHCHUA»

30

AMWHEBI: METHJIAMUH U aHWUJINH




AMWHOKHCIIOTHI KaKk aM(pOTepHBIC

31 OpraHUYECKUE COCAMHEHUS, UX 1
Ononoruyeckoe 3HaueHue. [lenTuast
benku kak npupoaHsie

32 BBICOKOMOJICKYIISIPHBIE COSTUHEHHUS. 1
L[BeTHBIE peaky Ha OCJIKH.
OcHOBHBIE METO/IbI CHHTE3a

33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHHH. 1
[TmacTmacchl, KaydykH, BOJIOKHA.

34 OCHOBHBIE TIOHSTHUSI XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHH.

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH S

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchl

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XuMu4deckux annemeHToB /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHUMHYECKHX DJIEMEHTOB U X COEIUHEHUN
10 rpyNIaM U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB [[.M. Meneneesa B
Pa3BUTHH HAyKU

KJIaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIATypa
HCOPTaHNUYCCKUX COGHHHCHHﬁ.
I'enermueckas cBI3b HEOPTaHUYCCKUX
BCIICCTB, PAa3JIMYHBIX KJIACCOB.

CTpOCHI/IC BCIICCTBA. XuMugeckas CB3b, et
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I HOHHOM
CBs3H, HOHHAs KPUCTAJUIMYCCKAsA pCUICTKA.

BanentHocTs. 9HeKTp00TpI/IL[aTeHBHOCTB.
CreneHpb OKUCIICHUS. MeXaHNu3MbI




00pa3oBaHusi KOBAJIEHTHOM CBsI3U. ATOMHAst
Y MOJIEKYJIIpHAsl KPUCTAJUTMYECKUE
pemetku. BogopoaHas cBA3b.
Merannuueckas cBsi3b. BelecTa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOCHHUSI.

Knaccudukanus XuMu4eckux peakinui B

HEOPraHWYECKON U OPraHU4EeCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUs SHEPTUU NIPU
XUMHYECKHUX PEAKLMIX

ITonsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOMIHBIE PACTBOPBHIL.
Pewienue 3agau MaccoBas J10J1s1 BEIIECTBA B
pacTBope.

10

CKopocTh peakiuu. BimsiHre pa3imaHbIx
($haKkTOpOB HA CKOPOCTh XUMHUYECKON
PEaKIum.

11

12

13

OOpaTtumbie peakiuu. XUMUYECKOe
paBHOBecue. CriocOOBI CMEIIEHUS
paBHOBECHSI.

DeKTPONUTHYECKas TUCColrarys. Peakiuu
MOHHOTO OOMEHa.
. [Tousitre o BogopoaHOM mokasateine (pH)

pacTBOpa. T HUAPOJIN3 OPraHNYCCKUX U
HCOPTaHNYCCKUX BCIICCTB.




14

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIC
peaxmun. [lonstie 06 snexTponuse
pacIiIiaBoB U pacTBOPOB COJIEH .

15

16

.KontponsHas padora Nel mo pazaeny
«TeopeTndeckue OCHOBBI XMMHD)
Mertauibl, ux nosnoxenue B [lepuoanyueckoi
CUCTeME XUMHUYeCKuX demeHToB /1. 1.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOKWCTBa
MeTaisioB. CIijiaBbl METAJIOB

17

. DIEeKTPOXUMHUYECKUH psil HAallPsHKEHUN
METaI0B. XMMHUYECKHE CBONCTRA
BaXHEHMILINX METaJUIOB (HATpHil, KaJIni,
KaJIbIIMA, MarHui, aIIOMUHAN) U UX
COCIMHEHUN

18

19

20

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COeTMHEHNN

XVMHYECKNE CBOMCTBA IIMHKA, JKEJIE3a U X
COEIMHEHUN
[Tpaktnyeckas padora Ne 2. "Pemenue

SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME
«Metamiae»"

21

HeMeTaJIJIBI, X ITOJIOKCHUC B
[Tepuoanueckoil cucteMe XUMUYECKUX
snemenToB /I. 1. MenaeneeBa u
O0COOCHHOCTH CTPOCHHUS AaTOMOB.
®uznyeckue CBONCTBA HEMETAILIIOB.




AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIIOpoJ1a, cephl, (hocdopa u yrieposaa)

XUMHWYECKHUE CBOMCTBA raJIOT€HOB U UX

22 .
COEMHEHUI

93 XUMUYECKUE CBOWCTBA CEPHI U €€
COCTUHEHUN.

24 XuMHYECKUe CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHU I

o5 XuMHUECKUe CBOICTBA yriepoja, KpeMHUs U
UX COEOUHEHUN

26 Bbrauciienus mo ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TEPMOXUMHUYECKHUE PACUEThI

97 O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMe «Hemeramiby.
[TpakTuyeckas padora Ne 3. «Pemienue

28 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"HemeTtanst"»

29 KonrtponbHas padora no remam «MeTamib»
u «Hemerannsn»

30 Heopranudeckne u opraHnYecKue KUCIOTHI
. Heopranuueckue u opranndeckue

31 ocHOBaHHUA. AM(OTEpHbIE HEOPraHUYECKHE
U OpraHNYecKhe COCTUHEHUS.
Wroroas KOHTpoJIbHASA paboTa.

32 I'eneTnueckas CBsI3b HEOPraHUYECKHUX U

OpTraHU4YCCKUX BCIICCTB




[IpencraBnenust 06 0OMIMX HAYYHBIX
33 IMPpUHIMIIAX IMPOMBIIIJICHHOT'O MMOJIYYCHHA

BAKHEMIIMX BEILIECTB. YENOBEK B MUPE
BEILECTB U MAaTE€pPUAJIOB

Poab xumuu B oOecrieueHur SKOJI0THYCCKOM,
34 YHEPreTHYECKOM M MUIIEBOW 0€30MacHOCTH,

Pa3sBUTUH MCIUIIVHBI. Xumus 1 300pPOBLE
YCIO0BCKaA.

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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