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[NOSACHUTEJIbBHASA 3AITMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE CpeIHETo 00mero oopazoBanus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBineHHBIX B DeaepaibHOM TOCYAAPCTBECHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoii ®enepanuum Ha nepuoa no 2025 roma» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHEe, TIOJy4aeMO€ BBITYCKHHKaMH  0oOieo0pa3oBaTesbHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPUPOJBI, (OPMHUPOBAHMSI MHPOBO33PEHHSI M OOIIEH KyJIbTYpPbI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmero oOpa3oBaHUsl CPEACTBAMH y4€OHOTO TpeaMeTa «XHUMHUs», COJACpKaHUE W MOCTPOCHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
1esied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CPEJHEro OOLIEero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(opMupOBaHHE PALIMOHAIBHOIO HAYYHOT'O MBIIJIEHUS, B CO3/IaHUE LIEIOCTHOTO IPEICTABICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMU 00JIACTSIMH ITPUMEHEHMSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKHX TEXHOJIOIMH HallpaBlieHa Ha peLIeHHE INI0OaIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX



SIBJITFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUH M0 HEOPTaHUUYECKON XUMUU (C BKITIOUCHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa coaepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmueckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPENEeTEHHBIX TEOPETUUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYeCKOW XHUMHUU BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIECTBaxX JAlOTCS B Pa3BUTHU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX W XMMHUYECKOHN peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOPUYECKOe H3MeHeHHe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromei 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 wm 11  kmaccoB aieMeHTamMu  COAEpKaHUS, HMEIOIUMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MIPAKTUYECKON JESTeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBKEHHS K IPOLIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOHCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHM B PEIICHUH SKOJIOTMUYECKUX MpoOsieM, a Takxke mpoodiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM MO XMUMHUHU TOJAXOJbl K ONPENEICHUI0 COJEPKaHUA U MOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIEA0BATENbCKOM AEITEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUU XHUMUMU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LieJell M3y4YeHHs IIpeIMeTa HalpaBJICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyJIbTyphl. C METOJMYECKOW TOYKH 3pEHHS TakoW TOIXOI K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(byHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBJICHHUS;

e (opMHUpOBaHHE W Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX IMO3HAHHS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONI0/IEHneM TMpaBwil 0e301acHoro
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPHUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE coJepkaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHMKA 0O0me00pa30oBaTeIbHOM  OpraHu3alui,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu u3ydeHMH TmpeaMera «XHUMHs» JAOMUHHUpYIOUIee 3HauyeHHe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPAaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOKMCKA, aHalnW3a M 00paboTKM HHGPOpMalLMK, HEOOXOMUMBIX s HPUOOPETEHUs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOJHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JIJIs TIOWCKA U aHallM3a YUeOHOW U HayYHO-TIOMYISPHOU HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHWHU U ITPOBCACHHUU XUMHNYCCKOT'O SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPrETUYCCKUX PECYPCOB MW COXPAHCHUA IIPUPOIHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM maHe cpemHero odmiero oOpa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hepemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COAEPXAHUME OBYUEHUA. 10 KITACC
OPI'TAHMYECKAA XUMUA

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

[Ipeamer opraHn4yeckoi XMMHUU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B IIOJIyYCHHUH
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOECHUs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBl OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepus. XUMHYECKas CBA3b B OPraHUYECKUX COCIMHEHUSX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBnenne o0  KiIacCHpUKAIMM  OpPraHUYECKUMX  BemiecTB.  HomeHkiarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaXKHEHIINX
MIPEACTABUTENEHN KIACCOB OPraHUYECKUX BEILIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJIEHHE C
oOpa3laMu OpraHM4YecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHWEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

YreBonopoisl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMM psia. MeTaH W 3TaH — MNpOCTEeHIIne
MIPE/ICTaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
IPEJCTaBUTENIN AJIKEHOB: (DM3MYECKHE M XHUMHUUYECKHE CBOMICTBAa (peakuuM TUAPUPOBAHMS,
rajJlor€HUPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJMMEPU3allu1), NOJyYeHUE U IPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOMcTBA (peakuus noaumepusanun). [losydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
IIPOCTEHUIINI MpeACcTaBUTENb AIKHUHOB: COCTaB, CTPOCHHE, (PU3NUecKre U XUMUYECKUE CBOICTBA
(peaxkuuu ruipupoOBaHus, raloreHUPOBAHNUS, TUAPATALIUN, TOPEHHS), IOJIyYCHUE U IIPUMEHEHUE.

Apensbl. benzon: cocrtaB, cTpoeHHe, (pU3MUECKHME UM XMMHUYECKHE CBOHCTBAa (peakuuu
rajJJoreHUpOBaHUS W HUTPOBAHUSA), IMOJIydeHHE U INpUMeHeHue. Toayon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue c8oUCMea (peakyuu 2ai02eHUpO8aHUs U HUMpOBAaHUs), NoIyYerue u
npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTHueckas CBA3b MEXIy  YIVIEBOJOPOAAMH,
IIPUHAUIEKANIUMU K Pa3JIMYHbIM KJIacCaM.

[IpupoiHBIE UCTOYHUKU YTI€BOJOPOJOB. [IpuposHblii ra3 U nonyTHble HEQTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaOOTKH He(PTU: NEperoHkKa, KpeKUHT
(TepMHuEeCKH, KaTamuTHYeCKuil), mupoau3. I[IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIy4YeHHUE ITUIIEHA U U3YYEHUE €r0 CBOWCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKILIUH).

Kucnopoaconepxaiine opraHUueCKUe COEIMHEHUS




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHue. BoaopoiHelie CBA3M MEXIy MOJIEKYyJaMu cuproB. JlelicTBUE METaHoJIa U ATaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO MIEIOYHBIMUA METAJIAMU, KAYECTBCHHAS PEAKIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. [IpuMmMeHeHHe TriMIepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTPOEHHE MOJIEKYJbl, (U3NYECKHME U XUMUYEecKue cBoiicTBa. ToKcHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHHUE, (QU3UYECKHE U
XUMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAaHOBJIICHUS, Ka4deCTBEHHBIC PEaKIIUN),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuUKaIMK), TOJIydeHHe W TpuMeHeHne. CTeapWHOBas ¥ OJIGMHOBAsS KHCJIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHbIe dPUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [UAPOIIN3 CIIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosorndeckas posb )KHUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeopa(l), BoccraHoBIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaina (THAPOJIN3, KAaYeCTBEHHAs Peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKiMi OJHOATOMHBIX CHUPTOB (OKUCIeHHEe 3TaHosa okcuaoM Mmeau(ll)), MHOTOaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHn4eckie COeTMHEeHHUS.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIUIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHWMHYECKHE CBOWCTBa OEIKOB: TUAPOIM3, ICHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOoB.

BbICOKOMOJIEKYISIPHBIE COEMHEHUS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEUHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIMSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MPH HM3ydeHUH opraHudeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: SBJIEHHWE, HAy4YHBIH (aKT, TUIMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuUHepasbl, FOPHbIE TOPOJIB, MTOJIE€3HBIE HCKOMIAEMBbIE, TOILIMBO, PECYPCHI.

TexHoOrHs: NHUILEBbIE IPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPENCTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC .OBIIAS 1 HEOPT'AHUYECKAS XMW

TeopeTnueckue OCHOBBI XMMUHU

XUMHYeCKUH dieMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- snmemeHTh. OCOOCHHOCTH
pacrpeiesieHust JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.
DneKkTpoHHass KOH(PHUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO 3akoHa M Ilepuoauyeckoil CHUCTEMbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
[0 TpyInaM U neprojaM. 3Hau€HHUE NEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKU.

CrtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOWH CBs3UM (KOBaJEHTHAas
HEMoJIApHas U TOJNSpHAas, MOHHAsA, MeTajulnueckas). MexaHu3mbl 00Opa3oBaHHs KOBAaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUCIIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSTHCTBA COCTaBa
BelllecTBa. THIMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsarue o agucnepcHbIX cuctemax. MICTUHHBIE U KOJIJIOWAHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.



Knaccudpukanuss HeopraHumueckux coequHeHui. HomeHknmatypa HEOpraHHYECKHX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJaccam.

Xumnueckass peakuus. Knaccupukanuss XUMHUYECKUX PEAKIUA B HEOPraHUYECKOH U
OpraHUYECKON XUMHH. 3aKOH COXpPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUs M MPEBpaICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIWu.
Xumudeckoe paBHoBecue. MDakTopbl, BIMUSIONME HA COCTOSHUE XMMHYECKOTO PABHOBECHSI.
[Ipunnun Jlelllarense.

OnekrponuTrudeckas auccornuanus. CuibHble U ciadbie 37eKTpoauTsl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCNEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX IMPEBPAIICHUN: JEMOHCTpPAIIHS
tabmun «llepuonuueckas cuctema xumudeckux siaemMeHtoB J[. M. MenneneeBay, u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX pemEToK, HaOMI0/IeHHe W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OoTpeNieJICHuEe CPellbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIAMKATOPA, PEAKIIUH
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEAKITUM.

Pacuérnnie 3agaum.

PacuéTel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCMOJb30BAHUEM TTOHATHS «MACCOBAsl 10JIsI BEUIECTBAY.

Heoprannueckas xumus

Hemerannwl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cuCTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aToMOB. DHU3WUYECKHE CBOMCTBA
HEMETAJJIOB. AJIJIOTPOTIHS HEMETA/UIOB (Ha IpUMeEpe KUCIopoaa, cepbl, hochopa u yriaeposaa).

XHWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJlOTEHOB, cephl, a3oTa, ¢ocdopa,
YIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoanueckoil cucteMe XUMHYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J10YeK aToMOB MetayioB. Oomiue
¢uszudeckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJII0B.

XHWMHYECKHE CBOWCTBA BAXKHEHINIMX METAIOB (HATPUH, KaJIMi, KajabllUld, MAarHWi,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crnocoObl Noay4YeHus MeTasuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX IPEBPALICHUN: H3yYEHUE
KoJuleKinu «MeTaibl U CIIaBbl», 00pa3lloB HEMETANIOB, PEIICHHE SKCIIePHUMEHTAIBHBIX
3a/a4, HaONIOJIeHWe W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUAPOKCHIA ATIOMUHUS C PAcTBOpPaMH KHCIOT U IIENOYel, KaueCTBEHHBIE
peaxuu Ha KaTHOHBI METAJLIIOB).

PacuétHeie 3amaun.

Pacu€rel maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce win o0BEMY OJHOTO U3 yYacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00bEMAa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.



XUMUS U )KU3Hb

Ponb xuMun B 00€CTIEYEHUN SKOJIOTUYECKOM, SHEPreTHUECKON U MUIIEBOM O€30MaCHOCTH,
pa3BuTUU MeAuLIuHbL. [loHATME O HaydHBIX METOJAxX II0O3HAHUSA BELIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnenns 00 o0OmMUX HAYYHBIX MNPUHLOUNAX T[POMBIIUIEHHOTO TOJXYYSHHS
BAKHEUIINX BELIECTB.

UYenoBek B MHpe BEIIECTB W MAaTEpPUANOB: BAKHEHIINE CTPOUTENBHBIE MaTE€pUabI,
KOHCTPYKIIMOHHBIE MaTepHabl, KPaCKH, CTEKJIO, KEpaMMKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTraHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XHMHMS WU 3I0pOBbE 4YEJIOBEKA: IMPAaBWIA MCIOJB30BaHUA JIEKAPCTBEHHBIX IIPENaparos,
IpaBuia 6€30MacHOTO MCMOIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EHM NMpU U3y4eHHH OOIeH M HEOpPraHM4YeCKONW XMMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ NOHATHUH, SBJISIOIUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0miue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlM3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAUYHOCTb,  HaOJIOAEHHE,  SKCIIEPHUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaZvoaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHME BEILECTBA, (PU3NUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buosiorus: knerka, opraHums3M, 3KocHcTeMa, Ouocepa, Makpo- U MHUKPOAIEMEHTHI,
BUTaMHHbI, 0OOMEH BEILIECTB B OPraHU3ME.

I'eorpadusi: MuUHepabl, FOPHbIE TOPO/Ibl, TIOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XAUMHYECKas IIPOMBIIIJIEHHOCTD, MeTaJuLyprus, IIPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaJIOB, CEJIbCKOXO3S1ICTBEHHOE IIPOU3BOJICTBO, IUIIEBAs
IIPOMBIIIIEHHOCTb, (apMaleBTUUYECKasi MPOMBIIIJICHHOCTh, IPOU3BOJCTBO KOCMETHUYECKHX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€PHAJIOB, DJIEKTPOHHAS INPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJaIOITUMHUCS
IIporpaMM cpejHero ofmiero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS IpeameTa «XHUMHsD»» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIMuMe MOTHUBALIMU K 00YUEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU U HpPaBUIAMU IOBEIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCAM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IMO3HABATEJIbHOM M MPAKTMUYECKOW JEATENbHOCTH OOydaloluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IMpaBWIaX MEXIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpUOTUYECKOTO BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOTO MPHUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



UHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHalIu3e
nH(OpMAIINU O TIEPEAOBBIX JOCTHKEHUIAX COBPEMEHHON OTCUECTBEHHON XUMUU;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHHE W IOCTYNKM CBOMX TOBapHILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCIICACTBUN ITUX MOCTYIKOB;

4) hopMUpOBaHUS KYJIBTYPHI 3J0POBBSI:

MMOHUMAaHMs 1LIEHHOCTEM 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHMMAaHUS [EHHOCTH TMPaBWJI WHAWBUIYAILHOTO U KOJUIGKTHBHOTO O€3011acHOTO
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIKX 370POBbIO U HKU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUI W HENPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) TpyZOBOTO BOCITUTAHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Yyue€OHO-HCCIIEI0BATEIbCKON JIEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYTrUX BUAAX JI€ATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HMHTEpeca K MPaKTUYECKOMY M3Y4EHHIO Mpo(eccHil pa3nyHOro poja, B TOM 4YHCIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxayuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) PKOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPHUHOCSIIMX BPEl OKpYXKalolled NMpUpOTHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITENFHOCTH  DKOJOTUYECKOW HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEHHOCTU HAYYHOTO MMO3HAHMS:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKU;



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIIUICHUS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroleM
MHpE KaK O €JIMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUJIM3AIMH: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWUMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBIICHWU OKPYKAIOIIErO0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JIefaTh 000CHOBAHHBIE 3aKIFOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS TAHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JEATEIIbHOCTH.

METAIIPEIMETHBIE PE3VJIbTATHI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS y4eOHOTO TpenMera «XUMHUsS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIIeHAayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crnerpuKy METOIOB MTO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTHsl, SBJICHHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHUe);

YHUBEpPCAIbHBIE yaeOHbIe JICACTBUSA (mo3HaBaTebHEIE, KOMMYHHUKATUBHBIC,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE MACWCTBHUS B IIO3HABATENBHOU U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBnazneHne yHUBEPCAIbHBIMU Y4€OHBIMH TTO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6Ga3oBbIC JIOTHYCCKUE NCHCTBHUS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;



WCIOJb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPH3HAKKM TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHATUS JJIs1 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHMIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KITAaCCHU(UKAIIMH BEIIECTB M XUMUICCKUX PEAKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXITY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IMPOIECCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBHIC)
MO/IENH, TIPE0OPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUECKOW peakuu — TPU PEHICHHd YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BaHHBIE MOJETHHBIC TPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a30BBIC UCCTEAOBATEINHCKUE JCHCTBUSA:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIIHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBHI
st POPMUPOBAHHS THITOTE3HI 110 MIPOBEPKE MPABMIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HABBIKAMU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS W TIPOBENEHHS YICHUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHMUSL.

3) pabora ¢ uapopmaruei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXINpeaMETHbIE ((U3nuecKkue M MaTeMaTH4ecKHe) 3HaKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBnaneHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMbl B XOJ€ JHajora W/Winl JUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHUS TO3UIIHMIA B X0/1€ OOCYKIeHHsI 1 00MEHa MHEHUSMH.

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEUCTBUSMMU:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JEHCTBHI NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEIOBATENBCKHX 3a1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

IMPEAMETHBIE PE3VYJIbTATHI. 10 KITACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJIM XHMHH B TIO3HAHWW SIBJICHHA TPHPOJBI, B (HOPMHUPOBAHUHU
MBIIIICHUS W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pelIeHUsT TPAKTHYECKUX 3a7ad M 9SKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0OPOBBIO M IPUPOIHOH cpere;

BIIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIIOYACT: OCHOBOIMOJATAIOIINE
MOHATHUS (XUMUYECKUH JIEMEHT, aTOM, DJIEKTPOHHAsE 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas H
COKpami€éHHas), MOJIb, MOJSpHAsE Macca, MOJIIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATBHAS TPYIINA, PaIuKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHI pSJ, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPO M a30TCOJIEpXKAIIUE COSAMHEHUS,, MOHOMED, TIOJMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTMHEHUS1); TCOPUH M 3aKOHBI (TCOPHSI CTPOCHHS OPTraHUYECKUX
BemiectB A. M. bByrinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI SI3bIK XUMHH, MHPOBO33PEHYCCKUE 3HAHWS, JISKAIIAEC B OCHOBE NMOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTHUYECKHE CBEICHUS O CBOMCTBAX,
coCTaBe, MOJYYCHUU M O€30TIaCHOM MCIOJIb30BaHUH BAKHEUIITMX OPraHMYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH NEeSITeIbHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHHI BBISIBIISATh XapaKTEPHbIC MPU3HAKU TIOHSATHH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIL30BaTh COOTBETCTBYIOLIHME MOHSATHS MTPU ONIMCAHUH COCTaBa, CTPOCHHS U
MPEeBpAaIlCHUI OPraHUYECKUX COCITUHCHHUIA;

C(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpanIéHHON) (GopMyll OpraHMYeCKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTAaBIUBATh MOJEIU MOJIEKYJ OpraHMYECKUX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHAATIEKHOCTh U3YYCHHBIX OPTaHUYeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopopl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJEKYISPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil Homenkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUATBHBIE Ha3BAaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOTHIICH,
alleTHSIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (GopManbIerui, aneTalibAeruja, MypaBbHHAS



KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOKO03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACISATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IIOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCCKHX
BemecTB A. M. ByrnepoBa st 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XMMHMUYECKHE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, ameTWiIeH, OyraameH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXKJIY HUMU YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAaHHOCTh YMEHHUM TPOBOJUTH BBIUUCICHUS IO XUMHUYECKUM YpPaBHECHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEaKIun);

c(hopMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HAHWI 00 OCHOBHBIX METOJAaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpeHue, OKCICPUMEHT, MOJICIUPOBAHUE), HKCIOJb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
nabopaTopHbIM 000PyIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATH M BBIMOJHATh XUMHUYECKUNH AKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHuH, [[BETHbIE PEaKIMi OEJIKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MaCHOCTU
npu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTH PE3YIbTATHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpMUPOBAaHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(POpPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uHpopmalu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUS B OBITY U TPYHOBOH [EATENHHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBbI U
OKpYXarollel MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
mpuMepax crmocoObl YMEHBIICHHs] U TPEJOTBPAIICHNUS X BPEAHOTO BO3JCUCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyt.

11 KJITACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

cOPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWH SIBIICHWH TPHPOJBI, B (OPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW IS
pelieHus: TMPaKTUYeCKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CperIE;

BJIAJICHUE CHUCTEMOM XHMHWYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIILHOCTh, CTEIEHb
OKHCIICHUs, XUMHUYECKas CBsA3b (KOBAJCHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOpPOIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pPacTBOP, OAJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AIEKTPOJIUTHYECCKAS NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON AWCcolManuu, nepuoauyeckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHWS,
JeKale B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH M CHCTEMHOCTH XHMMYECKUX SIBJICHHH,
(hakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M O€30MacCHOM HCMOJIb30BaHUU
BAYKHEHIIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUECKON NESATEIILHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTAHABINBATD
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MOHSATHS MPH ONHUCAHUU HEOPTraHHMUYECKUX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BeEHICCTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HeramiéHas HU3BECTb, NMUThEBas COJA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHIX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJIEKYJspHas, MOHHAs, METAJIMYECcKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUIA;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBA — METAILJIBI U
HEMETaJITbl, OKCU/IbI, OCHOBAHHUS, KUCIOTHI, aM(pOTepHbIE THAPOKCUIBI, COJTH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMHUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh dJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX dNeMeHTOB 1—4 nmepuoaoB [lepuoudeckoii cucTeMbl XUMUYECKUX neMeHToB 1. 1.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTANINY, «IHEPreTUUYCCKUE



YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHsS CBONCTB XMMHYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IMOITBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (4YMCIy W COCTaBy pEarupyrolluX BELIECTB, TEIUIOBOMY 3(PQEKTY peakiuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPTAaHMUECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMEIIEHHs] XMMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3zaeiicTBus (mpuniun JlelllaTense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIy4E€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTD
MpecTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX U SKOJOTHYECKUX MpOoOIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbBIM 000PYIOBaHUEM, a TAaKXKE MpaBHiia 0OpallleHus C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe TMEpOKCcHIa BOAOPOJa B TMPHUCYTCTBUM KaTalau3aropa, OINpeAesieHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpOBaThH BHIBO/IBI HA OCHOBE 3THUX PE3y/IbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIyJaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);



c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHJa SKOJOTMYECKH IeJIeco00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OmpeIeIEHHBIX BElIeCTB, MOHUMas cMbicia nokasarens [1JIK, mosicHsaTes Ha nmpumMepax crnocoObl
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYyYarOIIUXCsA: YMEHHE HCIOJIb30BaTh pelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.
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9 MeTunoyraauen-1,3. [lonyyenue 1 http://www.alhimik.ru
CUHTETUYECKOTO KaydyKa U pe3UHbI
10 AJKUHBI: COCTaB U 0COOEHHOCTH 1 http://www.alhimik.ru



http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
http://www.alhimik.ru/
https://content.edsoo.ru/lab/

CTPOEHUSI, TOMOJIOTUYECKUI PSI.
AneTuiieH — npocTteimmit
MPEJICTaBUTEND AIKUHOB

Brluncrnenus 1o ypaBHEHHUIO XUMHYECKOU

11 http://www.alhimik.ru
peaxiuu
ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh -

12 P Y http://www.alhimik.ru
apeHoB
I'emermueckas CBSI3b YIJIEBOJOPOIOB, ..

13 a HOPOA http://www.alhimik.ru
MIPUHAIICKANTUX K Pa3TUIHBIM KJ1accaM
[IpupoiHbIE NCTOYHUKH YIIEBOIOPOJIOB:

14 MIPUPOTHBIN Ta3 U MOTYTHEIE HeTIHBIE http://www.alhimik.ru
ra3bl, He()Th ¥ TIPOAYKTHI €€ TiepepaboTKu
[TpupoIHBIE UCTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U MOMYTHBIE He(TIHBIE http://www.alhimik.ru
ra3bl, He)Th U TIPOIYKTHI €€ mepepaboTKu
KonTponbHas pabota no pazzaen _

16 P P pasaeny http://www.alhimik.ru
«YTI€BOA0POIbD)
[IpenenvHBIC 0JTHOATOMHBIC CITUPTHI: __

17 Dot A P http://www.alhimik.ru
METaHOJI U 3TaHoJ1. BogopoaHascBsa3b
MHOTroaTOMHBIE CITUPTHI: TUICHTIUKOIb __

18 P http://www.alhimik.ru
U TJIMIIEPHH
®DeHOJI: CTPOCHUE MOJICKYJIBI,

19 (bu3nyecKkre 1 XUMHUECKHE CBOMCTBA, http://www.alhimik.ru
MPUMEHEHHE
Anbnerunsl: GopMaibaerua u

20 aleTalIbIEruI. ALIETOH http://www.alhimik.ru

21 OAHOOCHOBHBIE TMpe/ieNIbHbIE KAPOOHOBBIE http://www.alhimik.ru




KHCJIOTBL: MypaBbUHAA U YKCyCHaA

[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22 . https://content.edsoo.ru/lab/
pacTBopa YKCYCHOM KHUCIIOThI»
CreapuHOBas ¥ OJICHHOBAsI KUCJIOTBI, KaK

23 MPEICTaBUTENN BBICIINX KapOOHOBBIX foxford.ruyuser/login#!
KHUCIIOT

24 Mpuia Kak cosiu BBICIHI/I\)}( KapOOHOBBIX foxford.rususer/login#!
KHUCIIOT, KX MOIOIIee JACHCTBUE
CrosxHbIe 3()UPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. http://www.alhimik.ru
IMaaponu3cnoxHbIX3GUpPOB

26 AKUPEL: THAPOIIHS, IPHMEHEHHe, http:/Awww.alhimik.ru
OuooruuecKas poJib KUpPOB
VYrieBoibl: COCTaB, KiacCH(UKAIIHS.

27 Bakneiimie mpeacTaBUTEINN: TII0KO03a, http://www.alhimik.ru
dbpykTo3a, caxapo3a

)8 Kpaxmai u 1emuiono3a Kak mpupoaHbie htp:/Awww.alhimik.ru
MOJIMMEPBI
KontposbHast paboTa 1o pazaeny

29 «Kucnopoacoaepskaiiye opraHnaecKue http://www.alhimik.ru
COCIUHCHUS

30 AMMHBI: METUJIAMUH ¥ aHUIIHH http://www.alhimik.ru
AMMHOKHCIIOTBI Kak aM(pOTEpHbIC

31 OpraHu4eCcKue COEAMHEHHS, UX http://www.alhimik.ru
Ouosoruueckoe 3HayeHue. [lentust

32 bemict kak npupozbe http://www.alhimik.ru
BBICOKOMOJICKYJISIPHBIC COCTUHCHHS

33 OcHOBHbBIE IOHATUS XUMHH http://www.alhimik.ru



https://content.edsoo.ru/lab/

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHoBHEIC METOJbI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 http://www.alhimik.ru
[TnacTMacchl, KayqyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




11 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM
Konrpoasubie | Ilpakruueckue | (uuppoBbie)
Ne i/ NPOrpaMMmblI Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pazjnen 1.TeopeTnyecKueoCHOBBIXUMUH
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 u [lepuoanueckas cucteMa XMUMHUYECKUX 3 foxford.rwuser/login#!
anemeHToB J. 1. Meneneera
19 Crpoenue BeniectBa. MHOrooOpasue 4 foxford.rwruser/login4!
BEIECTB
1.3 XUMHUYECKUE pPEeaKIUU 6 1 1 foxford.rwuser/login#!
Hroronopazneny 13 foxford.ruyuser/login#!
Pa3znen 2.Heoprannueckasixumusi
2.1 Meramibt foxford.ruyuser/login#!
2.2 Hemeranms 1 foxford.ruyuser/login#!
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5 foxford.rususer/login#!
BEIIECTB
Hroronopazneny 17 foxford.ruyuser/login#!
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMUS U KU3HB 4 foxford.rwuser/login#!
Uroronopazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




11 KVIACC

/o

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

Konrtpoun
HbIE
padoThI

IIpakTuyecku
e paboThbI

Harausy
YeHus

DJieKTpoHHBbIE U POBHIE
o0pa3oBaTejibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

foxford.ruyuser/login#!

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMHYeCKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

foxford.ruyuser/login#!

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeTUHEHUN
10 TPyMIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3aeMmenToB .M. Mengeneena
B Pa3BUTUHU HAYKH

foxford.ruyuser/login#!

Crpoenue BelecTBa. XUMHUYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBs13U. BomopoaHas cBsi3b

foxford.rwuser/login#!

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

foxford.rwuser/login#!

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.

foxford.rwuser/login#!




MaccoBasi 107151 BEIIECTBA B PaCTBOpPE

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHU4eCKUX COCTUHECHUH.
I'eneTnueckas cBsi3b HEOPraHMYECKUX
BEILIECTB, PA3JIMYHbIX KJIACCOB

foxford.ruwyuser/login#!

Knaccugukamms XuMHUECKUX peakunui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

foxford.ruyuser/login#!

Ckopoctb peakiiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

foxford.ruyuser/login#!

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

foxford.ruyuser/login#!

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[MousiTie o BogopoaHOM mokasarese (PH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

foxford.ruyuser/login#!

12

OKHUCAUTENBEHO-BOCCTAHOBUTEILHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

foxford.ruruser/login#!

13

KonTtponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

foxford.rwuser/login#!

14

Metannsl, UX HOJ0KEHUE B
[Iepronnueckoyt cucreMe XMMUYECKUX
anemenToB /. 1. MenaeneeBa u

foxford.rwuser/login#!




O0COOCHHOCTH CTpOCHHUS aToMOB. O01ue
(du3MUecKre CBOMCTBAa METAIIIOB

15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIPSKEHUN METalIOB

foxford.ruwyuser/login#!

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHuii, aJlOMUHUI) U UX COETUMHEHUN

foxford.ruruser/login#!

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEIMHEHUN

foxford.ruyuser/login#!

18

XuMHYecKre CBOMCTBA ITMHKA, JKejie3a 1
UX COCTMHEHNN

foxford.ruyuser/login#!

19

[IpakTnueckas pabota Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
«Mertamas»"

foxford.ruyuser/login#!

20

HemeTtamnel, X M0JI0KEHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

foxford.ruyuser/login#!

21

®du3nYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCTIopo/a, cepsl, pocdopa u yriaepoaa)

foxford.ruyuser/login#!

22

XHWMHYECKUE CBOMCTBA TAJIOT'CHOB, CEPhI U
HUX COEIUHEHNMN

foxford.rwuser/login#!

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u
HUX COeIUHEHUN

foxford.rwuser/login#!

24

XHMMHUYECKUE CBOMCTBA YIIIepo/a,
KPEMHHUS U UX COCAUHEHUN

foxford.rwuser/login#!

25

HpI/IMeHeHI/IC Ba)KHEMIIIMX HEMETAIIJIOB U

foxford.rwuser/login#!




HUX COeIUHEHUI

26

O0001IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110
teMme «HemeTtamnery. Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKUE PACUETHI

foxford.ruwyuser/login#!

27

[Ipaktuyeckas padora Ne 3. «Pemenune
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemetanmsi"»

foxford.ruyuser/login#!

28

KonTtponsHas pabota no temam
«Metamael» 1 «HeMeTainiey

foxford.ruyuser/login#!

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

foxford.ruyuser/login#!

30

AmboTepHbIe HEOPraHU4YEeCKHUEe U
opraHuueckue coenuHeHus. ['enernueckas
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX
BEIECTB

foxford.ruyuser/login#!

31

Ponp xuMuu B o0ecIieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

foxford.ruyuser/login#!

32

[IpencraBienust 00 OOMIKUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJTYYCeHUS
BAOXHEHIINX BEIIECTB

foxford.rwuser/login#!

33

Yenosek B MUPEC BCUICCTB U MATCPUAJIOB

foxford.rwuser/login#!

34

Xumus u 3J0pPOBBCYCIIOBCKA

foxford.rwuser/login#!

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




YYEBHO-METO/IMYECKOE OBECIHEUEHME OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEEHBIE MATEPUAJIBI JIS1 YYHEHUKA
» Xumus, 10 kmace/ T'abpuensia O.C., Octpoymos U.T'., CiankoB C.A., AKIHOHEPHOE
obmectBo «M3natenscTBO «IIpocBenienne
METOJNUYECKUNE MATEPUAJIbBI JIJIAA YUUTEJIA
10 knacc
1. Xumust. 10 xnace: yaeOHUK 11 001e00pazoBaTeIbHBIX OpraHn3aluii: 0a30BbIN YPOBEHB/
O.C. l'abpuensia, .I'. Octpoymos, C.A. Cnanko.-Mocksa:IIpocsemienne,2019. 208 c.
2. Meroauyeckoe nocodue. bazosiii ypoBenb. 10 kiace (aBropsl: O. C. ['abpuensn, C. A.
Cnanxos). 2019. 192 c.
3. Knaura nns yunrens. basossiii ypoBenb. 10 knacc (aBtopsl: O. C. 'abpuensn, 1. I'.
OctpoymoB, C. A. Crnagkos). 2019. 240 c.
4. Pabouas Tetpans. bazossiii yposens. 10 kiacc (aBropsl: O. C. I'abpuenss, C. A.
Crnanxos). 2019. 144 c.
5. KontpousbHble u mpoBepouHblie paboThl. bazoBslii ypoBeHsb. 10 kiacc (aBTopsl O. C.
IMabpuensu u ap.). 2019. 256 c.
6. Oprannyeckasi XuMus B TECTax, 3aja4yax, yrnpaxkHeHusax. bazoBbiii ypoBensb. 10 kmace
(aBTopsr: O. C. I'abpuensn, U. I'. Octpoymos, E. E. Octpoymora). 2019. 400 c.
7. XUMUYeCKUH SKCIIEpUMEHT B 11koJIe. ba3oBsiii ypoBeHsb. 10 kimace (aBTopsri: O. C.
I"abpuensn, JI. I1. Batnuna). 2019. 208 c.
8. TeTpanp 15 OIICHKM KauyecTBa 3HAHUH 10 XuMUHU. ba3oBeiil ypoBeHs. 10 kiacc (aBTOpHI:
O. C. I'abpuensn, A. B. Kynmosa). 2019. 112 c.
9. Xumus. bazoBslii ypoBeHb. 10 kimacc. DnekrponHas Gpopma YyeOHHUKa
11 knace
1. Xumus.11 knacc: yueOHUK i 001ieoOpa3oBaTeNIbHBIX OpraHu3aIuii: 6a30BbIil YpOBEHb/
O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnankos.-Mocksa:IIpocsenienne,2019. 208 c.
2. Meroaunueckoe nocobue. bazoseiit yposenb. 11 kmacc (aBtopsi: O. C. IN'abpuensn, C. A.
Cnanxos). 2019. 160 c.
3. Kuawura mis yuurens. bazosbeiit ypoBenb. 11 kmacc (aBropsi:O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnagkos). 2019. 272 c.
4. Pabouass terpamb. bazoBeiii ypoBeHb. 11 kmacc. (aBrops:O. C. TI'abpuensu, C. A.
Cnankos). 2019. 176 c.
5. KontponpHble U mnpoBepouHble paboTel. ba3oBelii ypoBenb.11 kmacc (aBtopsi: O. C.

I"abpuensn u np.). 2019. 224 c.



6. O0mas xuMus B TecTax, 3anadax, ynpaxuenusx. 11 xmacc(asroper: O. C. 'abpuensH, U.
I'. Octpoymos, A. I'. BBeaenckas). 2019. 304 c.

7. Xumuueckuil skcrnepuMmeHT B Imkosie. 11 wmacce (aBtoper:O. C. Tabpuensu, U. T.
Octpoymos). 2019. 208 c.

8. Terpaap amst OIIEHKH KavyecTBa 3HaHMM M0 xuMuu. bazoBeiitypoBens. 11 kiace (aBropsl: O.
C. I'abpuensn, A. B. Kynosa). 12019. 12 c.

9. Xumus. bazoBerii ypoBeHs. 11 kimace. DnekrponHas ¢popmaydeOHUKA.

H1DPPOBBIE OBPA3OBATEJIBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET

1. http://www.alhimik.ru IIpencTaBnens! cieayronme pyOpuKn: COBEThI aOUTYPUCHTY,
YUUTENI0 XUMUHU, CIPABOYHUK (OUEHb OOJIbINas M0100pKa TabIUI] ¥ CIIPABOYHBIX
MaTepuasoB), Becesass XAMHUsI, HOBOCTH, OJIAMITHAIBI, KyHCTKaMepa (Macca HHTEPECHBIX
HMCTOPUYECKUX CBEICHUM ).

2. http://www.hij.ru/ XKypran «Xumust ¥ )KU3HBY TOHITHO U 3aHUMATEIILHO PACCKa3bIBACT
000 BCEM HHTEPECHOM, UTO TIPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry—chemists.com/index.html DaexTpoHHbIt KypHaT « XUMHKH U XUMUS,
B KOTOPBIX MPECTABICHO MHOXECTBO OIBITOB 110 XMMHUH, 3aHUMATEIbHON HH(DOPMAIIUH,
MO3BOJISIONICH YBIICUb YICHUKOB SKCIIEPUMEHTAIBHOM YaCThIO MIPEAMETA.

4. http://c-books.narod.ru BceBo3moskHast turepaTypa mo XUMHK

5. http://www.drofa-ventana.ru M3BectHoe n3aarenbcTBo yueOHOM uTepaTypsl. HoBHHKH
HAYYHO- TIOMYJISPHBIX U 3aHUMATEIIbHBIX KHHUT [10 XUMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOJIBHBIN TOPTATI CO
CChUIKaMH Ha 00pa30BaTesIbHBIC CANUTHI IO XUMUH.

7. www.periodictable.ru CoopHuk cTateil 0 XUMHYECKHX 3JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

8. https://content.edsoo.ru/lab/BupryanbHbie 1abopaTopHbie ¥ MPAKTHUSCKHE PAOOTHI
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