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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS M Pa3BUTHUA O0y4arOIIUXCsS CPEACTBAMU y4eOHOTO IpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBWJIM KOHLENTYaJbHbIC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XMMHMYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpPOIHOI cpene. Peanusyercs xuMuyeckoe 00pa3oBaHUE 00YYAIOMIMXCS HA YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBbHOM KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIHMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KU3HU KakJaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOTIMH HampaBjeHa Ha pelleHUe ITOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMMM LENSIMH M TNPUHLIUMIAMHU CpeIHEro oouero odpazoBaHus
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3HBb COIIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP’KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHMEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHS TEOPETUYECKHM MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJIOTHYECKHX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEeSTeNbHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH()OPMAIIMIO U MPUMEHSTH €€ JJIs TOMOJHEHUSI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUIOCOPCKUX HAEH, TaKMX KaK:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMH (aKTaMHU M TEOPETHUUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3AIMHA OOYYaIOUIUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX sl TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero obOmero oOpa3oBaHHs, TMPH  ONPENCICHUH  COJEPKaTeIbHON
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIMHBIX O0O0OOIIEHUN MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUH, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJeil U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi oOyueHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M MPUMEHEHHS WX B PEATbHOM JKU3HU YISl PEIICHUS
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOydyaromuXcsi K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMO0Opa3OBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATILHOE 3HAYEHUE /I PA3JIMYHBIX BUJIOB JACSITEIBHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BaHUS, IIONOJHEHNS DSHEPreTUYECKUX PECYpCOB M COXPAaHEHUs IPHUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJEPXAHUE OBYYEHUA
OPI'TAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHUU

[IpenMer opraHnyYecKOl XMMHH: €€ BOZHHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi cTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMKA  OPraHUYECKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIAaCCOB OPIraHMYECKUX BEIIECTB.

DKCIEepUMEHTAIbHbIE METO/bl U3YUYCHHS BEIIECTB U WX IMPEBPALICHUN: O3HAKOMIICHUE C
o0OpasliaMu OpraHM4YecKUX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIECTB, HaONIOJICHHE M OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IIJIaBJICHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesonopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeiiue
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHYECKHE CBOICTBa (peakUuu 3aMelieHUs U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUHN Psil. DTHICH U MPOMUIEH — MPOCTEeHINe
MPEJICTABUTENIA AJIKCHOB: (DM3MYECKHEe M XUMHYCCKHE CBOWCTBAa (peakiuy THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOIYYeHUE U TIPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenre CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKUM psiaA. AUETUICH —
MPOCTEHIINN MPECTaBUTENh aJIKUHOB: COCTaB, CTPOCHHE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUSI MU HUTPOBAHMS), TOJYYCHHE U TMPUMEHEHHE. T0nyol: cocmas, cmpoeHuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy YIVIEBOJIOPOJAMHU,
MPUHAISKAINTIMHA K Pa3IMYHBIM KJIaccaMm.

[IpupoaHbie UCTOYHUKU YTIIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TMEepPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHUYECKUI), muponu3. [IpoaykTel nepepaboTku HEDTH, UX TPUMEHEHHE B
MIPOMBINIUICHHOCTH U B ObITY. KaMEeHHBIH yTrob M MPOIYKTHI €ro nepepadboTKu.

DKCIepUMEHTaIbHbIE METOAbl M3YUYCHHS BEIIECTB M WX MPEBpAIICHUN: 03HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTe» u «YTombpy», MoearupoBaHue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHWE MPAKTUYECKOW pPabOTHI:
MOJTyYCHHUE ITHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOTO BEIIECTBA FJIM TPOAYKTAa pPEaKlUU TO HM3BECTHBIM Macce, O00BhEMY, KOJIMYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs



[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METAaHON W 3TaHON: CTPOCHHUE, (U3HUECKHUe U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMH MeETaJlJIaMH, TajoreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHue. Bogopoaneie cBsi3u MeXAy MOJIeKyJaMu cnupToB. JleiicTBre MeTaHoIa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. IJTUJICHTINKONL W TJIMIEPUH: CTPOCHHE, (U3WYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUe Ha opraHu3Mm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@eHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruapl U kemouwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (usnueckue u
XMMUYECKHE CBOMCTBA (pEaKklMU OKUCIEHUS M BOCCTAHOBJICHMS, KaYECTBEHHbBIC PEAKIINH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAsi U YKCYCHasl KHCIIOTHI:
cTpoeHue, pu3nvecKkre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMeE AJIs KJlacca KUCIIOT, PeaKIlus
sTepudUKaNMK), TOoNydeHHe u mpuMeHeHne. CTeapuHOBas W OJCHHOBAas KHUCIOTHI Kak
MPEJICTABUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnosxxuble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne )xupoB. buosnorudeckas poib KUPOB.

YTneBopl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3ammojeictBue ¢ ruapokcuaom meau(ll), okucieHne amMMHadyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXJAEHHE B IPUPOJIE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nesmono3a Kak mpupoaHbie noaumepbl. CTpoeHue Kpaxmalia U LEeJUTIONI03bI.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIPOIu3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKCIepUMEHTAIbHBIE METOJIbI W3Y4YEHUs BEIIECTB W UX IMPEBpAIICHHUI: MPOBEIACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPALlMOHHBIX ONBITOB: TOPEHUE CIHPTOB, KAaYE€CTBEHHBIE
pEeaKuu OJHOATOMHBIX CHHPTOB (OKMCIeHHE dTaHona okcuaoMm wmenu(ll)), MHOrOaTOMHBIX
CIUpTOB (B3auMojeilicTBUe TinlepuHa ¢ ruapokcuaoM Meau(ll)), ampaerumoB (okucieHue
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammopeiicTBue
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOMCTBAa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3anaumn.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBa
HCXOJHOTO BEIIECTBAa WM NPOAYKTAa pEeakUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKUCIOTHI Kak amQOTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IunlKHA). buonormdeckoe 3HaueHue
aMUHOKHCIOT. [lenTuapl.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuuHas, BTOpuUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPONH3, ICHATYpalus,
KaueCTBEHHBIC PEAKIINH Ha OEJKH.



DKcrepuMEeHTabHbIE METObl M3YYEHHUS BELIECTB M HMX IpeBpallleHuil: HaOnroneHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IPU HAarpeBaHUU, LBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsIpHbIE COeUHEHHUS

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUU, CpelHAs MoJieKyisipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH — IOJIMMEpU3alus U NOJUKOHICHC AL,

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHUI: O3HAKOMIIEHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MesxnpeameTHble CBA3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckor xumuu B 10 kiacce
OCYILIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUmoTes3a, 3aKoH,
TEOpHsl, aHaJIMU3, CUHTE3, KJIacCU(pUKAMs, MEepUOIUYHOCTh, HAOIIOAECHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUs.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOpHbIE TOPO/Ibl, TOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoorus: NUILEBbIe MPOAYKThI, OCHOBBI PAl[MOHAIIBHOTO MUTAHUS, MOIOIIHME CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUECKUE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernuyeckne 0CHOBbI XUMHHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTHyeckre YpOBHHU, MOMAYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMAax 3JEMEHTOB MEPBbIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuii 3akoH u llepuomgmyeckas cucrema XuMuueckux osnemeHtos /J[. U.
MenneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepmoanueckoil CHCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIIOKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. Buabl XUMUYECKOW CBsI3M (KOBaJEHTHAas
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THIMBl KPUCTALIMYECKUX PEMIETOK. 3aBHUCMMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.



[TonsiTve 0 AucniepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBI. MaccoBas 1015
BEILIECTBA B paCTBOPE.

Knaccudukanmust HeopraHuueckux coenuHeHuid. HomeHkiaTypa HeEOpraHUYECKUX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAMUX K Pa3IUYHBIM
KJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pEakuil B HEOPraHUYeCcKOW u
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpuniun Jle [larensbe.

OnexTponuTtnyeckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, 111eJI0YHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHUsI BEIIECTB M UX IMPEBpPALICHUN: JEMOHCTpaus
tabmun «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOAEHUE M ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTallu3aTropa,
ONpeJIeJICHUE Cpellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHA), MpOBEJIEHUE NPAKTHUUECKON paboThl «BiusHue pa3inyHbIX (aKTOpOB Ha
CKOPOCTb XUMHYECKOU PEAKIIUM».

PacuérHrble 3amaumn.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyéThl ¢ MCIOJIb30BAHNEM IOHSATHS «MAacCcOBas J10JIsl BEIIECTBAY.

Heopranuveckas xumusi

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aromMoB. (Du3Hueckue CBONCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETANIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriiepona).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XKHEUIINX HEMETAIUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meramnos B [leppuogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN Psii HaNpsHKEeHUH
METAaJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPHUM, KaJlWid, KaJbI[Md, MAarHuu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O611me cnocoObl moyyeHust MeTayuioB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIHBIE METOAbl H3Y4YEHHMS BELIECTB M MX IPEBpALLEHUIN: H3Yy4YEHUE
KOJUIEKIIMH «MeTajulbl M CIUIaBbl», OOpa3OB HEMETAUIOB, DPEIIEHHE HKCIEPUMEHTAIbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMNBITOB
(B3aMMO/ICHCTBUE TUIPOKCHAA ATIOMUHHS C PAcTBOpPAaMH KHUCJIOT W IIesouell, KaueCTBEHHBIE
pEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnrie 3amaun.



Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJTHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, PacdyEéThl Macchl (00BEMA,
KOJINYECTBA BEIECTBA) MPOILYKTOB PEAKLIUH, ECIIH OJHO U3 BEIIECTB MMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuM B 00€CTIEYeHUN SKOJIIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pasBuTHM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX IIO3HAHUS BEILECTB M XUMHYECKHX
peaKIui.

[lpencraBiaenns 00 OOmMX HAayyHBIX MNPUHIUIAX I[POMBIIUICHHOTO TOJXYYEHUS
BAKHEUILNX BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPUAOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTe€pUasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIE YI00pEHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBMUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
paBuiIa 6€30MacHOr0 MCIOJIb30BaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3EH NMpU U3y4EeHUH OOIIEel U HEOPraHUYECKONH XMMHHU B
11 Kiacce OCyIIECTBIICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK U NOHSATHUMH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTHENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAY4HbIH (akT, THUHOTE3a, 3aKOH, TEOpus,
aHamM3,  CHHTE3,  Kilaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEILECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3NUECCKHUE BEIIMYMHBI U €AMHUIIBI KX H3MEPEHHSI, CKOPOCTb.

Bbuonorus: knerka, opraHums3M, 5KOcCHCTeMa, Ouocdepa, Makpo- M MHKPOAJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTEINIBHBIX MaTepHaJIoB, CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJICTBO, MUIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MNPOMBILIUIEHHOCTb, MPOU3BOJCTBO KOCMETHUYECKUX
[IPEenapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTEpHUajOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTS,
HAHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLIUMHCS POCCUNHCKOM I'pakJaHCKOM WIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIIEHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPHUECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXJIaHCKOr0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHONM M MPAKTHUYECKOW JEATENbHOCTH OOYy4alomMXCsl M0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O CONMAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIE€ATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHBBI, HAMEPEHUSI, JIOTUKY H apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YB@KEHHSI K IPOIECCY TBOpYECTBA B OOJACTH TEOPHH M TPAKTHYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310pOoBOro M Oe3omacHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAMBHIYAIBHOTO W KOJUIGKTMBHOTO 0O€3011aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4EHHIO Mpodeccuil pa3znuyHOro poaa, B TOM UYHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit nmpodeccuu U pealn3aluu COOCTBEHHBIX ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aJBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NMPUHOCALIMX BpPEN OKPYKAIOLIEH NPUPOAHOM cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI MMM B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHUU IMPHUPOAHBIX 3aKOHOMEPHOCTEN U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PELIEHUH IJI00AIBHBIX MIPOOJIEM YCTOMYMBOIO Pa3BUTUS YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: IIOHUMAaHHUS CYIIHOCTHM METOJIOB IIO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS Jie7aTh 000CHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydyeOHOro mpenMera «XUMHS» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe JICUCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaldbHble Y4eOHBIE ICHCTBUS B IO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
II03HaBaTCJIIbHBIMHU, KOMMYHI/IKaTI/IBHI)IMI/I 158 perHHTI/IBHBIMI/I HeﬁCTBHHMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHE IHCTBHA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IESIMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS. B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakiuu — TNpUd pPELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMeTHble ((u3nuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBbI B XOJle AMANOra W/WIHM JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAaMH TP  BBINOJHEHHM XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYyTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHUS 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JCHCTBUHA IPU BBIOJIHEHUN Y4eOHBIX M HCCIIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATHBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JMYHOCTH, €€ (YHKIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BaJICHTHOCTH,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIBHAS TPYIMIA, paAvKal, H30MEpHUs, U30MEpPbI, TOMOJOTHMUYECKUN psi, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, MOMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB yMeHI/H\/JI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/IfI, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIUU UX XUMHYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB MO0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KUCIIOTa, IIII0K03a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHUYeCKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENICH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0j03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEPepadOTKH M MPAKTUYECKOE IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIHMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOIHBIX BEIIECTB MM MPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCINPOBAHNE), UCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KEe MpaBUiia 0OpaIEHUsI C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBEHHBIC PEAKIIMH OpPraHUYEeCKHX BEIIeCTB, JICHATypalus OEIKOB TpH
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alliCu YpaBHEHHMI COOTBETCTBYIOIIUX pEaKIUuil u
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWiIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
ompeAeNnEéHHBIX OPTraHMYeCKUX BEUIECTB, MOHMMAas cMbica mokazatens [IJIK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUM;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HEOpraHHM4YecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NPaKTHYECKHX 3a7ad M OKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOH Cpeae;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrArOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJla, MOJIb, MOJISIPHBI 00BEM, BAJCHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
KpUCTANTMYECKass  pemeérKa, THUIBl XUMHUYECKHUX  pEaKIHid, pacTBOp, AIJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIIMTHYECKAsT AMCCOLMAINS, OKUCIHUTENb, BOCCTAaHOBHTENb, CKOPOCTbH
XMMHYECKOW  peaklUuH, XHUMHUYECKOe paBHOBECHE); TEOPHH M 3aKOHBI  (TEOpHUs
JNIEKTPOJIUTUYECKOW JMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHWUS,
Jexalne B OCHOBE IIOHMMAHUS TNPHUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTAaHWIECKHUX BEIIECTB B OBITY U MPAKTHIECKOW JeSITEIPHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHATHS MPU ONMHUCAHUM HEOPTaHWYECKHUX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJF30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJISI COCTaBJICHUS
dopMyn BemeCTB W ypaBHEHHH XWUMHYECKHMX pEaKIUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHbli ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BeCTb, HeraméHass W3BECTh, NMUThEBas COJA, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/IHAs) B COCAMHEHUSX, THUI KPHUCTAIIIMUYECKOW PEIETKH KOHKPETHOTO
BEIIeCTBa (aTOMHAs, MOJICKYJSApHAs, WOHHAs, METAIMYEcKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KJIACCY/TpyIIe COeMHEHUH (IPOCThIE BEIIeCTBA — METAJLIBI U
HEMETaJLIbI, OKCHIbI, OCHOBAHUS, KHCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3UPYIOUIYIO, OOBSICHHUTENbHYIO H
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY», «IHEPrETHYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOIO OallaHca ITUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHMHYECKHE IIPOIECCHI, JIeKallhue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUIl TMPOBOAWUTH BBIYMCIECHUS C HCIOJIB30BAHUEM IOHSTHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYacCTBYIOIIMX B pEakIMM BEIIECTB, TEIJIOBOro 3¢d¢dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILECTB C MOMOLILI0 YHUBEPCAIBHOIO MHAWKATOPA, BIMSHUE PAa3IUYHbIX (DAaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(pOpmaluio,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHUS CBOETO 3/I0pPOBbA U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbS: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anmucu XumMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC

KoanyecTBo yacos

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /! HaunmeHnoBaHnue pasaeno e orpa
i HMEHOBAMIE PAIACIOR I TCM HPOTPAMMEL Beero Korrrpoaknre Tpaktuieciite o0pasoBaTelbHbIE pecypchbl
padoTsl padoThI
Pa3zznen 1. TeopeTnyeckue 0CHOBbI OPraHNYecKOH XUMHH
11 IIpeamer opranuueckoi XI:IMI/II/I. Teopus cTpoeHust 3 https://lesson edu.ru/o04/10
opranudeckux coexunenuit A. M. bytneposa
Hroro no pazzueny 3
Pazznen 2. YrieBoaopoast
2.1 ‘ TIpenenbHbIe YIIEBOIOPOBI — AJIKAHBI 2 https://lesson.edu.ru/04/10
2.2 ‘ HenpenenbHble yrieBoAOpOIbl: AJKEHbI, AJKAUEHBI, AIKHHBI 6 1 https://lesson.edu.ru/04/10
2.3 ‘ ApoMarruecKue yrieBoa0po/Ibl 2 https://lesson.edu.ru/04/10
2.4 ‘ TIpupo/Hble HCTOYHUKH YTIIEBOAOPOIOB U UX MepepaboTKa 3 1 https://lesson.edu.ru/04/10
HUroro no pazaeny 13
Paznen 3. Kuciiopoacosep:ikaniine opranndeckue coelHHeHust
31 Crmprer. deon 3 https://lesson.edu.ru/04/10
3.2 Aunbpaeruzpl. KapooHoBbie KHCIOTBL. CIIOXKHBIE S3(PHUPBI 7 1 https:/ /lesson.edu.ru/04/10
3.3 VriaeBos! 3 1 httDS://'ESSOﬂ .edu.ru/04/10
Hroro no paznery 13
Paznen 4. AzoTcogepikaniue OpraHn4ecKue CoeTHHEHUs!
4.1 ‘ AMUHBL. AMHHOKHCIIOTHL. benku 3 https://lesson.edu.ru/04/10
Hroro no pazaeny 3
Pa3nen S. BoicokoMoieKyJisipHbIe COeHHEHUs
5.1 ‘ ITnactmaccer. Kayayku. Bonoksa 2 https://lesson.edu.ru/04/10
Hroro no pazzneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

KoJsuuecTBo yacon JuekTpoHHbIe (1M(POBHIE)

Bcero KoHTpobHbIe padoThbI IpakTHYeckne padoThbI 00pa3oBaTe/bHbIe PeCypChl

Ne n/mt HaumeHoBaHHe pa3/ie/10B H TeM NPOrPaAMMbI

Paznen 1. TeopeTnyeckue 0CHOBBI XUMHUH

Crpoenue atoMoB. [lepuoanyeckuii 3aKoH 1
11 IMepuroanueckas cuCTEMa XUMUYECKUX 3JIEMEHTOB 3 https://lesson.edu.ru/04/11
J. 1. MenneneeBa

1.2 Crpoenue BenectBa. MHOrooOpasue BEIecTs 4 https://lesson.edu.ru/04/11
13 XuUMHYECKHE PeaKun 6 1 1 https://lesson.edu.ru/04/11
Hroro no paznery 13

Paznen 2. Heopranuyeckasi Xumust

21 Meraiuib 6 1 https://lesson.edu.ru/04/11

2.2 Hemeraiuis 9 1 1 https://lesson.edu.ru/04/11

2.3 ‘ CBsI3b HEOPraHMYECKUX M OPTAHMYECKHX BEIIECTB 2 https://lesson.edu.ru/04/11
HUroro no pazaeny 17

Pa3nen 3. XuMus 1 ;KM3Hb

3.1 ‘ XUMUS ¥ 5KU3H 4 https://lesson.edu.ru/04/11

Hroro no pazneny 4

OBIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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