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HOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpaMma 1Mo XMMHUM Ha YPOBHE CpPEIHEro OOIIero oOpa3zoBaHUs
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii @eneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
dhenepanbHOM 00pa3oBaTeILHOU MIPOTPaMMBbI CpeaIHero ob1rero
obpazoBanusa(POIl COO), npencraBieHHbix B DefepaibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpeamera «XuUMHs» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit
denepanuu, peanu3yoONUX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX TONOKeHUW «CTpaTerun pa3BUTHS BOCIHUTaHuUs B Poccuiickoi
Oenepanuu Ha nepuon no 2025 rona» (Pacnopsokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YTIyOJIEHHOTO W3Y4YEHHsI 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHus ywammxca 10-11 xiaccos.
N3yuenne mnpenMera, peanudyeMoe B YCIoBUSX —AUGEepeHIIMPOBAHHOTO,
npopuIbHOrO O00yuYeHHs, MPU3BAHO OOeCmeunuTh O00I1e00pa3oBaTENbHYI0 U
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOJUMYIO JJIst
aJanTaluyd UX K ObICTPO MEHSIONIUMCS YCIOBHUSM KU3HHU B COLUYME, a TAKXKE IS
MPOJIOKEHUsT O0yUEHHsS] B OpraHu3anusax MpodecCHOHANBLHOrO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX TUCIUILIUH.

B mporpamMme 1o XuMHM Ha3HaueHUE TMpeaMeTa «XHUMUS» TMOTydaeT
NOAPOOHYI0O  MHTEpPHpETallui0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIINMMU
nonoxenusimu ®I'OC COO o B3aUMOOOYCIIOBICHHOCTH IIEJeH, Coaep KaHus,
pe3yiabTaTOB OOy4YeHUss M TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SIBJISIIOTCS CIIEYIOIIME BBIMOJIHSAEMbIE MPOTPAMMOM IO
XUMUU PYHKIUU:

e UHGOPMALIMOHHO-METOANYECKAs, peanu3anus KOTOpou oOecreynBaeT
MOJIy4YeHUE NPEACTaBICHUS O IUENsAX, COAEpKaHuu, OOIIel cTpaTeruu
0o0y4eHUs, BOCOUTAHUS U PA3BUTHUS 00YUYAIOIINXCS CPEACTBAMHU MIPEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuis;

e OPraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas MpeyCMaTPUBAET
ONpPEAEICHNUE: MPUHIMIIOB CTPYKTYPUPOBAHUA U IMOCIEIOBATEIBHOCTH
M3YUYEHUsI y4eOHOro maTepHayia, KOJUUYECTBEHHBIX U KAYECTBEHHBIX €T0
XapaKTEPUCTUK; MOAXOJ0B K (HOPMUPOBAHUIO COJEP>KATEIBHOM OCHOBBI
KOHTPOJISI U OLIEHKH OO0pa3oBaTeNIbHBIX JOCTHKEHHM OOy4aromuxcs B
paMKax MTOTOBOW aTTecTallud B (OpMe €IUHOro TOCYAapCTBEHHOIO
JK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriryOJI€HHOTO U3YYEHHS] XUMUHU:



e YCTAaHABJIMBAE€T MHBAPUAHTHOE NPEAMETHOE COJEpKaHue, 00s3aTeIbHOE
JUIT U3YyYEeHUS] B paMKax OTIAEIbHBIX Mpoduiield, mnpeaycMaTpuBaeT
pacrpefielieHue U CTPYKTYpUpOBaHUE €ro Io KjaccaMm, OCHOBHBIM
coJiepKaTeNbHbIM JIMHUSIM/pa3iesiaM Kypca;

e NaéT MPUMEPHOE pachpeieNieHne Yy4yeOHOrO0 BPEMEHHU, PEKOMEHIYEeMOro
JUTSL UBYYEHUST OTACIBHBIX TEM;

e TMpenjiaraeT NPUMEPHYIO MOCIEJOBATEIBHOCTh H3YyUYEHHS y4eOHOrO
Marepuana ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBI3EH;

e AT METOJIMYECKYIO MHTEPIIPETALNIO IeJeH U 3a/1ad U3yUeHUs MpeaMeTa
Ha yriIyOJI€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHUs, COAEPKATEIbHOU XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOMN
MpOrpaMMBbl CpPEIIHETO o0b1Iero o0pa3oBaHus (JIMIHOCTHBIX,
METaNnpeIMETHBIX, MPEIMETHBIX), & TAKXKE€ C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX JEUCTBUI  00yYalolerocs IO OCBOCHHIO
COJIep>KaHMsI IPeIMETA.

[lo BceM Ha3BaHHBIM MO3UIMAM B NpOrpaMMe MO XUMHUHU MPEeAyCMOTpeHA
MPEEMCTBEHHOCTh C OOYy4Y€HHEeM XUMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TpelejIaMd yCTAHOBJIEHHOM MpoOrpaMMoll MO XUMHUU
00s13aTeNbHOM (MHBAPUAHTHOW) COCTABISIONICH COAEp:KaHUS y4eOHOTO IpeameTa
«Xumus» OocTa€Tcsa BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOM COCTaBIISIONICH,
KOTOpasi JIOJKHA OMpPENEsThCI B COOTBETCTBHHM C HANpaBIECHHUEM KOHKPETHOTO
npoduist 00ydeHus.

B cootBerctBHM ¢ KoHUentyanbHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAYEHUU TpeAMETOB 0a30Boro M yriayOJE€HHOrO YpPOBHEW B CHCTEME
nudpepeHIIMPOBAaHHOIO O0yUYEeHHUs Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
XUMUSL HAa YpPOBHE VYINIyOJIEHHOTO U3y4YEHHs HampaBlI€H Ha peaau3aiuio
MPEEMCTBEHHOCTH €  MOCIEAYIOUMM  3TaloM  MOJY4YeHUSI  XHUMHUYECKOIo
oOpa3oBaHUs B paMKaX M3Y4YEHUs CIHEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHu3alMsIx CpeHer0 npodecCuoHaIbLHOTO
oOpazoBanus. B 3Toil cBsi3M u3yueHuwe mnpeamera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha pacuIiupeHue u  yriyOJeHHe TEeOpeTHUeCKoO U
MPAKTUYECKON MOJATOTOBKU OOY4YarONIUXCsl, BIOPABIIUX OMpEeAeAEHHBIN Tpoduib
0o0y4eHUs1, B TOM YHCJIE€ C IEPCHEKTUBOMN MOCIEAYIONIETO MOTYyUYSHHUS] XUMUUYECKOTO
o0pa3zoBaHus B OpraHu3aiusax npodeccuoHalbHOro 00pazoBanus. Hapsany ¢ atum,
B cBere TpeboBaHuii PI'OC COO kK muaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOlt 00pa30BaTENBbHONM IIPOTPAaMMBI CpeHEro oO0Iero oOpa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelleHue 3ajad



BOCIIUTAHUSI U COIMAJILHOIO Pa3BUTUS OOydYarOUIUMXCS, Ha (POPMHUPOBAHHE y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHUN, YMEHUN palloHAIU3allui y4eOHOro Tpyaa u
0000IMIEHHBIX  CIIOCOOOB  JCATEIBHOCTH, MMEIONIUX MEXKIUCIHUIUIMHAPHBIN,
HAJNPEAMETHBIN XapaKTED.

CocraBisitoniuMu npeaMeTa «XuMuUs» Ha YpOBHE YIIyOJNEHHOrO H3Yy4YEHUs
ABJSIIOTCSL  yIiIyOn€HHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumusi». [lpu onpeneneHun moaxonoB K oTOOPY U CTPYKTYpHOU
OpraHu3alMy COJEpKaHUsl 3THUX KypCOB B MpPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHuss PI'OC COO o paznuuusax 0a30BOTO0 M yrIIyOJIEHHOTO
YPOBHEU U3y4EHUS NIPEIMETA.

OcHoBY copepxxkanusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpPraHu4YecKass XUMUS» COCTaBIs€T COBOKYIMHOCTh MPEIMETHBIX 3HAHUW U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3YYEHMs IpeaMeTa. JTa CHUcTeMa
3HAHMM TOJy4YaeT ONpelei€HHOEe TEOPETHYECKOE TOMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIIHK 00BEM  (PaKTOIOTHUECKOTO
Matepuasna. Tak, Ha yriayOJI€HHOM YpOBHE HM3y4EHHs IpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIWUYEHHS OO0BEMA 3HAHUA O XUMHUYECKHX
AJIEMEHTaX M CBOMCTBAX MX COEJAMHEHUUM HA OCHOBE PACUIMPEHUS U YIIIyOJeHUs
MPEACTAaBICHU O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M U 3aKOHOMEPHOCTAX
MPOTEKAHUS PeaKklhii, paccCMaTPUBAEMbIX C TOUKH 3PEHHS] XUMUYECKOU KUHETUKHU
u TepMoauHaMuKU. M3yyenwe mnepuoamyeckoro 3axkoHa u Ilepuomnueckon
CUCTEMBbI XUMUYECKUX  AJIEMEHTOB OazupyeTcs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX MPEJCTABICHUIX O CTPOCHUU aToMa. XUMHUUYECKask CBS3b
OOBSICHSIETCSI C TOUKHU 3PEHUS SHEPreTUUECKUX U3MEHEHUH npu e€ o0pa3oBaHUU U
pa3pylleHNuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUNIOB  peakuuil  jgomnoiHsercs  (GOpMUpPOBAHHEM  MpEACTaBIeHHM 00
ANEKTPOXUMHUYECKUX IMpoLleccax U ANEKTPOJIU3€E PACIIABOB U PACTBOPOB BELIECTB.
B kypce opranuueckol XMMHUM MPU PACCMOTPEHHHM PEAKIIMOHHON CHOCOOHOCTH
COEIMHEHUN yensieTcsi 0co00e BHUMaHUE BOMpocaM 00 3JEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUu.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJAEpkKaHUE KypCOB XHUMHH
YTIyOJIEHHOTO YPOBHS U3YUYECHUS JIJIS1 KIACCOB OMpeAeIEHHOTO Mpoduiis (riI1aBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHUH K oOimeil cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXKHbBIC MPEaMEThl. Tak, Hampumep,
B COJACPKAHUU MpEIMETa IJI1 KJIACCOB XUMHUKO-(U3UYECKOro npodusis 00ybIioe
3HauYeHUe OYyIyT MMETh AJIEMEHThl yueOHOro Marepuana mno oduieid xumuu. [lpu
U3YYEHUM IMpeJAMeTa B JAHHOM CJIydyae akUEeHT OynerT caeidaH Ha OOIIHOCTh
METOJIOB MTO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XUMHUHU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKYJsipHas T€Opusi B (PU3HUKE), 3aKOHBI COXPaHEHUS



MacChl M JHEPrUM, 3aKOHBl TEPMOJUHAMHUKH, BJICKTPOJIN3a, IPEICTABICHUS O
CTPOCHUHU BELIECTB U IPYTroe.

B 10 Xe Bpemsa B coAepKaHUU NOpEeaAMETa I KJIAacCOB XUMHKO-
Ounonornyeckoro nmpoduiisg OONbIINKA yAENbHBIA BeC OyleT MMETh OpraHuyeckKas
xumus. B 3TOM ciaydae mOpenocTaBiSIETCS  BO3MOXKHOCTh JUuisi  Ooliee
O0CTOATENIBHOTO  PAaCcCMOTPEHUSI XMMHMYECKOM  OpraHm3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOpPOMl BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUNOUJIbI, OCIKU, YIJIEBOAbl, HYKICHHOBBHIE
KUCIIOTBI U Apyrue. [Ipy 3TOoM 3HaHUS O COCTaBe M CBOMCTBAX IPEICTABUTEIIEH
OCHOBHBIX KJIaCCOB OPraHUYECKHUX BEIIECTB CIYXAaT OCHOBOM [UIA W3YyYECHHUS
CYLIHOCTH MPOILECCOB (POTOCUHTE3A, IbIXaHMs, TUILEBAPEHUS.

B mnnane ¢opmupoBaHHsS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0OlIlleHaYyYHBIX METO/IOB TTO3HAHUS U OIbITa MPAKTUUYECKOr0 MPUMEHEHHUS HAYYHBIX
3HAaHMM HM3y4eHHE npeaMera «XUMHUsS» Ha yriayOJE€HHOM ypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C Y4YEOHBIMU TMpEeAMETaMH, BXOJISAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcTecTBeHHO-HayuHble MpeaMeTbl», «MaTemaTtuka u
nHpopMatrka» u «Pycckuil sI3bIK U IUTEpATYpay.

[Ipu wu3yuennu ydeOHOro mnpeamera «XUMHS» Ha YriayOJIEHHOM YpOBHE
TaK)Xe, Kak Ha ypOBHE OCHOBHOTO U CpeAHero oduiero oopazopanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepBOCTENEHHON 3HAUYUMOCTH SABISETCA (DOPMUPOBAHHUE OCHOB
HAayKH XHMHUU KakK oO0O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
NESITEIIbHOCTU YEJI0BEKA U OJHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYphI. Pemienue
ATOM 3amaud Ha YriIyOJEHHOM YpOBHE M3YyYECHHUS TMpeaMeTa Npearnosiaraet
peann3anurio TaKuX MeJIeH, KaK:

e (opMupoOBaHUE TMPEJCTABICHUN: O MaTEepUaIbLHOM €JIUHCTBE MU,
3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SIBJIIEHUU MPUPOJBI, O MECTE XUMUU B
CHUCTEME €eCTECTBEHHBIX HayK M €€ Beaylledl poin B oOecredyeHuu
YCTOMYMBOTO  Pa3BUTUSL  4YEJIOBEUYECTBA: B  pEHICHUU  IpoOieM
AKOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOM 0€30MacHOCTH, B Pa3BUTUU
MEIULIMHBI, CO3JaHUU HOBBIX MAaTEpUAIOB, HOBBIX HCTOUHUKOB JHEPIUH, B
o0ecrie4eHUun PAIMOHAIIBHOTO MNPUPOJONOIB30BaHMS, B (HOPMUPOBAHUU
MUPOBO33PEHUSI U OOIIEH KyJIbTYypbl YEIOBEKA, a TAKXKE HKOJOTHUUECKHU
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 370POBBIO U IPUPOJHON cpene;

e OCBOCHHME CHCTEMBbl 3HAHWUM, JIEKAIIUX B OCHOBE XUMHUUYECKOMH
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB UM TEOPUM XUMHHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pPa3HBIX VYPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJIAPHOM,  HAAMOJIEKYJIIPHOM, O  TEPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHUSA XUMHUUYECKUX PEaKUUu, O



XUMHUYECKOM PaBHOBECHUH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00IHX
HAaYYHBIX IPUHIMIAX XUMHYECKOTO ITPOU3BOJICTBA;

dhopMupoBaHue y oOyJarommxcst OCO3HAHHOTO TMOHUMaHHMS
BOCTpEOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUN JUISI OOBSICHEHHS
KJIFOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XWMHH, IJIs1 OOBICHEHHS U
MPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO NPUPOAY;
TPaMOTHOT'O PEIIeHHs MPOOJIeM, CBI3aHHBIX ¢ XMMHUEH, MPOrHO3UPOBAHHUS,
aHaJin3a M OIEHKHU C TO3UIMH SKOJIOTUUYECKOM O€30MacHOCTH MOCIECACTBUM
OBITOBOM W MPOU3BOJCTBEHHOM JEATENHHOCTH 4YEJIOBEKa, CBS3aHHOU C
XUMHUYECKHUM  IMPOU3BOJICTBOM, HCIIOJIB30BAaHHMEM H  IepepaboTKoM
BELIECTB;

yriyOJieHue  MpEeJCTaBICHU O  HAay4yHbIX  METOJaxX  MO3HAHUS,
HEOOXOIUMBIX [JIi NPUOOPETEHUS] YMEHHIl OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBSCHEHHUS XHUMHUYECKHX SBJICHUN, HMEIOIMHMX MECTO B
NPUPOJE, B MPAKTUUECKON AESITEILHOCTA U TOBCETHEBHOW KU3HMU.

B mmane peanmm3anmuy mepBOOYEPEHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIMIMX
(GyHKIUI 1EJOCTHOW CHUCTEMBI CpeAHEro oO0IIero oOpa3oBaHUsI NMPU HU3YYCHUU
npeaMera «XuMUsS» Ha  yrIyOJN€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTH
MPUOOPETAIOT TaKUe LEJIN U 3a1a4H, KaK:

BOCIIUTAaHUE YOSKIEHHOCTH B TI0O3HABAEMOCTH SIBIICHUW TPHUPOIHI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B O0OJIACTH TEOPETHYCCKUX U
MPUKIAIHBIX HCCICAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHHWIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIIMTAHWIO  Ha  OCHOBE  YCBOGHUSA
00IIIeUeI0BEUECKHUX IIEHHOCTEM;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUYECKHUX
crocoOHOCcTeM oOyvarmuxcs, (GpopMHUPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHIO KakK
YCIIOBHIO YCTIETITHON MPO(GECCHOHATBHOW U 00IIECTBEHHON JIESITEIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO H TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHWE yYMEHUH W HAaBBIKOB PAa3yMHOTO MPHUPOIOMOIL30BAHHUS,
Pa3BHUTHE DKOJOTHUECKOU KYJIBTYpPHI, MPHOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOU HKOJIOTUYECKOM JIEATEITbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX JJISI U3YYCHUS] XMMUU Ha YIIIyOJIEHHOM
YpOBHE cpenHero ooOiiero odpaszoBanusi, coctasisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B HEZIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTrnyeckne 0CHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer W  3HaueHHWE  OpPraHUYECKOM  XMMHUH, MPEACTABICHUE O
MHOT000pa3uy OPraHuYeCKUX COCTUHEHUI.

DJEKTpOHHOE CTPOCHHE aToMa YIJepoda: OCHOBHOE U BO30YXKIEHHOE
COCTOsIHUs. BaneHTHble BO3MOXHOCTM aroma yrjiepona. XMMHUYECKas CBSA3b B
OpraHUYECKUX COEJUHEHMSIX. Tumbl TUOpPUAU3AIMU aTOMHBIX oOpOuTane
yriepoaa. Mexanu3Mbl 00pa3oBaHusl KOBaJICHTHOUM CBsI3M (OOMEHHBINH U IOHOPHO-
akienTopHbiit). TuMbl NEepeKpbhIBaHUS AaTOMHBIX opOuTanei, G- U T-CBA3M.
OnunapHas, qBoMHAs W TpoiHas cBA3b. COCOOBI pa3pbiBa CBsI3ei B MOJEKYJax
oprannueckux BemiecTB. [loHaTne o cBOOOAHOM paaukane, Hykiaeobuie u
anexTpoduIe.

Teopuss cTpoeHuss opraHudeckux coeauHeHnii A.M. byrtnepoBa wu
COBPEMEHHBIE MPEJICTABIEHHS O CTPYKTYPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX CcoeAuHeHUuH. MOoNeKynasapHble U  CTPYKTYpHbIE  (OPMYIIBL.
CrpyktypHbie GOpMyJbl  pa3IMUHBIX BUJOB: pa3BEPHyTas, COKpalllEHHAs,
ckenetHasd. M3omepusa. Buabl u3omMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIEe 3(DPEKTHl B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIN
1 ME30MEPHBIN 3P DEKTHI).

[IpenacraBnenne o kiaccupukauu OpraHuveckux BemecTB. [loHsTue o
¢yHkunoHanbHOU rpymme. ['omonorus. I'omonornueckue psanpl. CucreMarnyeckast
HOMeHKaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHasiibHbIE Ha3BaHUs
OTAEJIbHBIX IIPEACTABUTEIIEH.

OcobeHHocTH W KiIaccU(pUKALMS OpraHUYEeCKUX peakiuuil. OKUCIUTENIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMU B OPTraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYCHHUS BEIIECTB W WX NPEBPALLCHUN:
O3HAKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEHIECTB W MaTepuajaMu Ha HUX
OCHOBE, OIBITHI MO IIPEBPALLECHUI0 OPraHUYECKHUX BEIIECTB IIPU HArpeBaHUU
(maBneHue, OOYIJIMBAaHUE U TOPEHHUE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYJ
OPraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankansl. ['omoniorudyeckuil psa ankaHoB, oOiast popmysna, HOMEHKIATypa U
n30Mepus. DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJIKAHOB, sp3—
rudbpuan3anus aTOMHBIX opOuTaneil yrieponaa, o-cBsizb. Du3nueckue CBOMCTBa
AJIKaHOB.



XVMHAYECKAE CBOMCTBA QJIKAHOB: PEAKIUM 3aAMEIICHUS, W30MEpPU3AIINU,
JNETUIPUPOBAHMS, [IUKIIU3ALNY, IUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKINN PAAUKAIBHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs] U1 TPUMEHEHHUE AJIKAaHOB.

Huxnoankanel. O0mas popmyna, HoMeHKJIaTypa U uzoMepus. OCOOEHHOCTH
CTPOCHHMSI M XUMHUECKUX CBOMCTB MalbiX (LUKIONPONAaH, IUKIO0yTaH) U
OOBIYHBIX (LIMKJIOMEHTAH, IUKIOTEKCaH) IUKIOadkaHOB. CHocOObI MOMyYeHUs U
MMPUMEHEHHE UKJIOAIKAHOB.

Ankensl. ['oMonornyeckuil psifi ankeHoB, oOmas GopMmyrna, HOMEHKIATYpa.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ]  AJIKECHOB, sp°-
rudpuan3anus aTOMHBIX OpOuWTaneil yriepona, o- u 7m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (uuc-tpanc-) uzomepus. Du3nyeckre CBONCTBA AJIKEHOB.
XUMHAYECKAE CBOWMCTBA: PEAKUUHM NPUCOCIMHEHUS, 3aMEIICHUS B O-ITOJOKEHUE
IIpU JBOWHOM CBS3M, MOJUMEpU3alMu U OKuciueHus. [IpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakiny Ha ABOMHYIO CBsI3b. CIIOCOOBI MONYUYEHUS] U MPUMEHEHUE
AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsHKEHHBIC, U30IUPOBAHHEIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOI'O CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSOKEHHBIX  AueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsiKEHHBIX TUeHOB. CriocoObI MOTYyUYEHHS U TPUMEHEHHE aJIKaIUCHOB.

Ankunsl. ['omonorudeckuii psij alkuHOB, oOias GpopMyina, HOMEHKIaTypa U
n30Mepusd. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aIKHHOB, Sp-
rudpuan3anus aTOMHBIX opOutanei yriepoja. duznueckue CBOMCTBA AJIKUHOB.
XUMHYECKHE  CBOWCTBA:  pEaKkUMUW  MPUCOCAUHEHUS,  TAMEPU3ALUMHA U
TPpUMEPU3AIMHU, OKHCIEHNA. KUCIIOTHBIE CBOMCTBA alIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakiiuy Ha TPOUHYIO CBsI3b. CIOCOOBI MOTyYeHUS
Y IPUMEHECHUE AJIKUHOB.

ApomaTuueckue yrieBoJopoJibl (apeHsl). ['omonmoruueckuid psiji apeHoOB,
oOmast popmysa, HOMEHKIATypa U U30MEPUsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKyNIbl Oen3ona. DU3NMYECKHEe CBOMCTBa apeHOB. XUMHUUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMENIEeHUs B O€H30JIbHOM KOJIBIIE U
YIJIEBOAOPOJIHOM paJUKalie, PEAKIUU NPUCOCIUHEHUS, OKUCIEHHE TOMOJIOrOB
O0enzona. IlpeacraBneHue 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENIEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEPE aJIKWIbHBIX paJUKaioB, KapOOKCUIHHOM,
TUAPOKCWIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupona. [lonumepuszanus ctupona. CrnocoObl NOMyYeHUs U
MIPUMEHEHHUE apOMATUYECKHUX YIIIEBOJOPOIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsAHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
KameHnHbI#t yrosib 1 poayKThl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTadUTHYECKHil), pUGOPMUHT, MUPOIU3.
[IponykThl nepepaboTku HEPTH, KX TPUMEHEHUE B MPOMBIILIEHHOCTH U B OBITY.

['eneTnyeckas CBSI3b MEXKY Pa3IMYHBIMU KJIaCCaMU YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTE€HIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha THAPOKCOTPYIIY, HUTPOrpynmy, IUAHOTPYIIY,
amuHorpymnmy. JlelicTBue Ha TrajJoreHIPOU3BOJHBIE BOJHOIO U CHUPTOBOTO
pactBopa mi€nouyu. BzaumopaeicTBUe MUTaTOr€HAIKAHOB C MAarHUEM U I[UHKOM.
[lonsitue 0 METAJIJIOOPTaHUYECKUX COCTMHEHUSX. Hcnonw3oBanue
raJjlOreHIPON3BOIHBIX YTIEBOJOPOJOB B OBITY, TEXHUKE U TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCNEepUMEHTAJIbHBIE METOJbl H3YyUYEHHS BEHIECTB M WX NpEeBpalleHUN:
M3yueHHue (PU3NYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peaKkiuil  yriieBoJOpPOJOB Pa3IUYHBIX KJIAcCOB (0oOeciBeunBaHWEe OpPOMHON WIH
MOJHOW BOJBI, pacTBOpa IMEepMaHTraHaTa KaJlus, B3aUMOJIEUCTBHE alleTHJIEHA C
aMMHa4HbIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapyKEHUE
yriepoja W BOJOpPOJAa B OPraHUYECKUX BEIIECTBAX, IOJIYyYEHHE OTUJIIECHA H
M3YUYEHUE €ro CBOMCTB, O3HaKomiieHHe ¢ koyuiekiusiMu «Hedtb» u «Yromby, ¢
oOpa3liaMu  IUIacTMacC, KaydykKOB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U raJOT€HIPOU3BOAHBIX YIII€BOAOPOIOB.

Kucaopoaconepskaniue opranndeckue coelMHeHMs.

[Ipenensubie ogHOaTOMHBIE crnupThl. CTpoeHue MoJieKyn (Ha mOpuMepe
MeTaHOoJla M JTaHoyia). ['oMonoruueckuil psa, oOmas Qopmyna, uzomepus,
HOMEHKJIaTypa #  Kkiaccupukanua. Dusnueckue CBONCTBA  MpeAesbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpojHbIE CBSI3M MEXAYy MOJEKYJIaMU CIUPTOB.
XUMUYECKHEe CBOMCTBA: peaKklUU 3aMelleHus, JAerujparaliuu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIUPTHI. JlelicTBUE 3TaHONA U METaHOJa
Ha opraHu3M uesnoBeka. CHocoObl MOMYy4YeHUS M NPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[IpocThie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTU PUBUYECKUX U
XUMHYECKUX CBOMUCTB.

MHoOroatoMHble CHOUPTHI — ATUICHTJIUKOJNb W TriaulepuH. Dusnueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKUMHU KHUCIOTAaMH, KayeCTBEHHAas peaklusi Ha MHOTOAaTOMHbIC
cnupthl. [lpencraBieHue o MexaHuU3Me peakiuil HYyKI€O(UIBHOTO 3aMEIICHHUS.
JleiictBue Ha opraHuzM denoBeka. (CrnocoObl TMONy4YeHUS M HPUMEHEHUE
MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHE THUAPOKCOTPYIIBI H
O0eH30apHOTO sAnpa. Pusndeckue cBoilcTBa (PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHnbie peakunu Ha (eHos. TokcHYHOCTH (heHona.
Cnoco6s1 nosyueHus U npuMenenue dpenona. GenondopmanibaeruaHas cMoma.

KapOoHunbHbIe cOeUHEHUS — AJIbAETU/IB U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOrnuyeckue psabl allbJIETUI0B U KETOHOB, O0IIas
dbopmyna, uzoMepus W HoMmeHkiIarypa. Dusnmueckue CBOICTBA albAETHAOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJETHUJIOB M  KETOHOB:  PEAKIUHU
npucoenruHeHusi. OKUCIECHUE AIbJAETUA0B, KAUECTBEHHbBIC PEAKIIUA HA AJIbIETUIbI.
Cnoco0bI noNTy4eHUs: ¥ MPUMEHEHUE albJAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYI KapOOHOBBIX KUCTOT. M30Mepus u HoMmeHkatypa. @usznueckue cBOMCTBa
OJTHOOCHOBHBIX TMpEJEIbHBIX KAapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3UM MEXIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C Y4YacTHEeM YIJIEBOJOPOJHOrO pajuKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJOXHBIX 3upax. MHorooOpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMPENENbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAs, OJICMHOBAs, JUHO/E84A,
JUHONeH08as KUCA0Thl. CriocOObI MOIYYEHHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxusie >¢upsl. ['omonoruyeckuil psia, obuias Qopmyna, u3oMepus U
HOMeHKaTtypa. Dusnyeckue M XUMHUYECKHE CBOMCTBA: THUIAPOJIU3 B KHUCION U
IIEJIOYHOU CpEJIE.

Kupsl. Ctpoenue, puznueckrue U XUMHUYECKUE CBOKWCTBA KUPOB: TUIAPOIIU3 B
KHUCJION U 11eJI04HOoM cpefie. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPIKALIUX OCTATKU
HENPEAEIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaKk CONTM BRICIIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIIEE ICHCTBHE.

O6mias xapakrepucTtuka yriaeBojoB. Knaccudukanus yrieBonioB (MOHO-, 1H-
u monucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PYyKTO3a, rajgakrosza, pudosa,
ne3okcupudo3a. Ousznueckue CBOMCTBA U HAXOXJEHHE B mpupoje. POTOCHHTES.
XUMHUYECKHE CBOMCTBA IIFOKO3bl: PEAKLUH C YYACTUEM CIIMPTOBBIX U albIETUIHOU
IPYyII, CIOUPTOBOE M MOJOYHOKHUCIOE OpokeHue. lIpumeHeHue TIIIOKO3BI, €€
3HAYCHUE B KU3HEAECATEIBHOCTU OpraHusMa. Jlucaxapuapl: caxaposa, MaJIbTO3a U
JmakTo3a. BoccranaBnuBarone U HEBOCCTaHABIMBAIOIIME Aucaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonncaxapuapl: kpaxmain,
MJIMKOTEH W 1ewnojo3a. CTpoeHne MakpOMOJIEKYJ KpaxMania, T[JIMKOTeHa W
HeJUT0I03bl.  DU3MYECKHME CBOMCTBA Kpaxmalla M LEJUIIOJI03bl. XHUMHAYECKUE
CBOWCTBAa Kpaxmalia: TMAPOJIN3, KAa4eCTBEHHAs PEaKus C HOJAOM. XHUMHUYECKHUE
CBOMCTBa WEJUTIOJIO3bI: TUIPOJIN3, MONydyeHne 3(UpoB 1eiuTo03bl. [loHstue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCINEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB W WX NPEBPALLCHUN:
PacTBOPUMOCTB PA3IUYHBIX CIIUPTOB B BOJE, B3aUMOAEHUCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIUPTA B albIETH] HAa PACKAIEHHONM MEIHOW MPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CHHUPTA AUXPOMATOM Kayidsl (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHBIE PEAKIMU Ha albJeTUlibl (C THUIPOKCHUIOM
muammuHcepeopa(l) u  rugpoxcumom  meau(ll)), peakums raMIEepuHa €
ruapokcugom Menu(ll), xumuueckue CBOICTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(ll), B3aumoneiicTBue
Kpaxmaia C MOJIOM, PEHICHUE 3KCHEPUMEHTAJbHBIX 3a1a4 1o TeMaM «CIupThl U
dbenonwly, «Kap6oHOBBIE KUCIOTHI. C0XHBIE YPUPHI».

A3o0Tcoaep:Kaliue OpraHMyecKue coeuHeHus.

AMUHBI — OpraHUYECKHE MPOU3BOJHbIE aMMHaka. Kiiaccudukanys aMUHOB:
anupaTUyecKue U apoOMaTHYECKWe;, TMEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue monekyi, obmias gopmyna, U30MepHsi, HOMEHKIaTypa U (hU3nyecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA annpaTHUYECKUX aMUHOB: OCHOBHbBIE CBOWCTBA,
AJKUIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHHOB C A30THUCTOW KHCIIOTOM.
Conm anKuIaMMOHUS.

AHWIMH — TIPEICTaBUTENIb AMHHOB apoMaTudyeckoro psnga. CrpoeHue
aHunuHa. B3anMHOe BiMsIHUE TpyNn aTOMOB B MojeKyje aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBbIE peakiuu Ha aHwInH. CrocoObl
MOJIy4YeHUs M TpUMeHeHue anudarthuueckux aMuHoB. llonyyeHue anwinHa U3
HUTpPOOEH301A.

AmuHokucnotel. HomeHnknatypa u nzomepus. OTAeNbHbIE TPEACTABUTENN O
AMUHOKHUCIIOT: TJIMUMH, ajaHuH. @PU3UYECKUe CBOWCTBA  aMUHOKHUCIOT.
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OPraHUYEeCKUX
COCIMHEHUN, peakius MOJUKOHJEHCAINN, O0O0pa3oBaHUE TNENTUIHON CBS3H.
buonornueckoe 3HaueHre aMMHOKHUCIOT. CHHTE3 W THAPOJIN3 NENTHIOB.

benkun kak npupoaneie monumepsl. IlepBruuyHas, BTOpUYHAS W TPETUYHAs
CTpYKTypa OenkoB. XHMMHUYECKHE CBOICTBAa OEJIKOB: TUIPOJIU3, JEHATYypalus,
KAue€CTBEHHbIE PEAKIINU Ha OCIKU.

OKCIIEpUMEHTANbHBIE METOJbl M3YYCHHUS BEIIECTB M UX NPEBPALLCHUN:
pacTBopeHUe OENKOB B BOJE, JeHATypalusi OEIKOB MPU HArpeBaHUU, I[BETHHIC
peakiuu Ha O€lKW, peIIeHHe HKCHEPUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3oTconaepxaime OpPraHUYECKHUE COCIMHEHUSD) u «PacniozHaBaHue
OPraHUYECKUX COCTUHCHUW.

BbicokoMoJIeKYyIApHBbIE COCAMHEHMS.

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALINU, CPEAHIA MOJIEKYIsIpHAs



Macca. OCHOBHBIE METOJbl CHHTE€3a BBICOKOMOJICKYJISPHBIX COCAUHEHUN —
MOJIMMEPU3ALINS U TTOJTUKOHICHCAIIUS.

[lonumepnsie wmatepuanbl. I[lmactmacchl (HOMUATUIICH, TMOJTUIIPOIUIICH,
MOJIMBUHUWIXJIOPU, TOJUCTUPOJ, MOJIUMETUIMETAKpUiIaT, MNOJUKApOOHATHI,
noNMATHICHTepeTanaT). Y THuin3anus 1 nepepadboTka miacTHka.

DnacToMephl: HaTypaabHbII KayuyK, CUHTETUYECKHUE Kay4yKH
(OyTaaueHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIIELIUAJIBHOTO Ha3HA4YCHUS (Tedmon, KEBJIap,
AIEKTPONPOBOJIAIINE MOJUMEPHI, OMOpa3ziaracMble MOJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl H3yYEHHS BEHIECTB M WX NpEeBpalleHUN:
O3HAKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
KaydyKOB, pEIIEHUE OHKCIepUMEHTANbHbIX 3adad 1o Tteme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacu€rHble 3anaym.

Haxoxnenue wmosekynsapHoid (OpMysbl OPraHUYECKOrO COECIMHEHUs TIO0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJEKYISIpHON (QOpMYIbl OPraHMYECKOr0 COCJUHEHHS 1o Macce (00BEMY)
MPOJYKTOB CTrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIAYKTOB
peakiMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (POpMYIIbI
OpraHUYECKOT0 BEIeCTBA HA OCHOBE €ro XMMHUYECKHX CBOWMCTB WU CIOCOOOB
MOJIyYEHHUs, OMpEACICHUE JOJIU BbBIXOJla MPOAYKTa PEAKIHUH OT TEOPETUUECKHU
BO3MOKHOTO.

MexIpeaMeTHBIE CBA3U.

Peanuzanus MeXnpeaMeTHBIX CBA3EU MPU U3YUYEHUHU OPraHUYECKONW XMMUU B
10 xnacce oCyIIEeCTBISIETCS 4Yepe3 HCIOIb30BaAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TMOHSATUW, TaK M TOHSTUN, NPUHATBIX B OTIEIbHBIX MpeaMeTax
€CTEeCTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHTHUS: IBJICHUE, HAYYHBIN (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOIIOJIEHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJIENb, MOJICIIMPOBAHHE.

dusnka: wmarepus, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKUM ypOBEHb, BEHIECTBO, TelI0, OO0BEM, arperaTHO€ COCTOSHUE
BellleCTBa, (DM3UUYECKUE BEJIIMYUHBI, €IUHUIBI U3MEPEHUS, CKOPOCTb, SHEPIus,
Mmacca.

buonorus: xierka, opraHu3M, OJKocucTeMma, Owuocdepa, MeTaboIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpodHbI TUN MUTAHUS, OpOXKEHUE,



dboTocuHTE3, NBIXaHWe, OENKHW, YIJIEBOJbI, JXHUPbI, HYKIECHHOBBIC KHCIIOTHI,
(hepMEeHTHL.

['eorpadusi: mosne3HpIe NCKOMTaeMbIE, TOTIITUBO.

TexHomorus: mNHUIEBBIE TPOMYKTH, OCHOBBI PAIMOHAIBHOTO IHTAHMUS,
MOIOIITUE CPENICTBA, MaTEPUANTBI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMUH.

Atom. CoctaB aTOMHBIX saep. XuMuueckuil snemeHnt. M3otonel. CTpoeHue
ANEKTPOHHBIX O0O0JIOUYEK aTOMOB, KBAHTOBBIE YKCIIA. JHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccupukanys XuMrU4ecKux 3J€MEHTOB (s-, p-,
d-, f-smementsi). PacnpeneneHue 53IEKTPOHOB 1O AaTOMHBIM  OpPOUTAISM.
DneKTpOHHbIE KOHPUTypallK aTOMOB 3JIEMEHTOB MEPBOT0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(MUTypaluu HOHOB.
DIJIEKTPOOTPULIATEITBHOCT.

ITepunonnueckuit 3akoH u Ilepuoanueckas cucreMa XUMHUYECKUX IJIEMEHTOB
JI.U. MenneneeBa. CBsA3p NEPUOAMYECKOrO 3aKkoHa M llepmoamyeckoil cUCTEMBI
XUMUYECKAX JJEMEHTOB C COBPEMEHHOM TEOPUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX AIIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX H CJHOXHBIX BEHIECTB IO TIpynmaM M NOepuojaM. 3HAYEHHUE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XuMHuyeckass CBA3b. BUIBl XUMHMYECKOM CBSI3U: KOBAJEHTHAas, WOHHAs,
MeTajuindeckas. MexaHu3mMbl 00pa30BaHMS KOBAJEHTHOM CBSI3M: OOMEHHBIH H
JOHOPHO-AKLIENTOPHBINA. DHEPrus U AJINHA CBsA3U. [[0IApHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJEHTHON cBsi3u. KparHeie cBs3u. BogoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOIEHCTBUS.

BaneHTHOCTP M BaJIEeHTHBIE BO3MOKHOCTHM aTOMOB. CBA3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IpUMEpPE COCAUHEHUMN
3JIEMEHTOB BTOPOT'O TIEPUOA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsiTHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJEKYISpHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHHUs.  THIbI
KPUCTAIUTUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonsaTne o nucnepcHbpix cucremax. Mctunneie pactBopsl. [Ipenacrasienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALUH PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PACTBOPE, MOJIIpHAs KOHUEHTpauus. HacellieHHbie 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpUCTamioruaparsl.



Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKUX BelleCcTB. TpuBHANbHBIC
HA3BaHUSA OTIEJIbHBIX MPEACTABUTEIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanuysa XuMUYECKUX peakiuii B HEOPraHUYECKOW U OpPraHUYECKOU
XUMHM. 3aKOH COXPaHEHHSI MACChl BEHIECTB; 3aKOH COXPAaHCHUS W IMPEBPALICHUS
DHEPryU MPH XUMHUUYECKUX peaknusax. TermoBbie 3p(EKThl XUMUYECKUX PEAKITHM.
TepMOXUMHUYECKHE YPABHEHUS.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (aKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanm3aTopsl.

OO6patumbie 1 HEOOpaTUMBIE PEaKIMU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMHYECKOr0 paBHOBeCHUsA. PAKTOPHI, BIUAIOLIME HA IMOJIOKEHUE XUMHUUYECKOTO
PaBHOBECHSA: TEMIIEPATYpPa, JABJICHUE U KOHLIEHTPAL[MH BEILIECTB, YYACTBYIOIIUX B
peakunu. [Ipuanun Jle [larense.

OnektponuTuyeckas aucconuanusa. CuibHbie U cla0ble BJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOJIHBIX PAaCTBOPOB: KHUCJIOTHAs, HEUTpalibHas,
menovHas. Bomopoaubiii mokazarens (pH) pactBopa. I'maponus comneit. Peakiun
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnurenb W BOCCTAHOBUTENb. [Iponecchl OKHCIEHUS W BOCCTAaHOBIICHUS.
Baxueiimme OKHUCIUTENIM W BOCCTAaHOBHTEIW. MeTOa SIeKTpOHHOro OajaHca.
DIIEKTPOJIN3 PaCTBOPOB U PACIUIABOB BELIECTB.

OKCINIEpUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB W UX NPEBPALLCHUN:
pa3jIokKEHUE TEePOKCHIA BOAOPOAA B INPUCYTCTBUM KAaTalM3aTopa, MOIECIH
KPUCTAITUYECKUX PEIIETOK, TPOBEJCHUE PEAKIIUA HOHHOTO 0OMEHA, OTpeieieHue
Cpelbl pacTBOPOB C IOMOIIBK) HWHAWKATOPOB, M3YUYECHUE BIUSHUSA PA3IMYHBIX
(akTOpOB HAa CKOPOCTh XHMHYECKOM pEaKkUu ¢ TMOJO0XKEHUE XUMUUYECKOTO
PaBHOBECHS.

Heopranuueckas xumusl.

[Tonoxenne HemertaiuioB B llepuoguueckor CcuUCTEME  XUMHYECKHUX
sanementoB /.M. MennaeneeBa u 0COOEHHOCTH CTPOEHUSI X aTOMOB. DuU3NUecKue
CBOMCTBa HEMETAJJIOB. AJIJIOTPOIUS HEMETAIIOB (HAa MPUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yrnepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEaKIUU C
METajUylaMd W  HEMETaJUIaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. | MAPUIBL
TOIUIMBHBIE 3JIEMEHTHI.

lNanorensl. HaxoxaeHue B npupoje, cnocoObl MOMydeHHs, GU3UYECKHE U
XUMHUYECKHUE CBOMCTBA. | alnoreHoBonOpoabl. BaxkHEWUIIne KUCIOPOACOAEPKALINE
COeIMHEHHUs rajgoreHoB. JlabopaTopHbie ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYyYECHUS
rajioreHoB. [[pyMeHeHne raJIOTEHOB U UX COCUHEHUN.



Kucnopoa, o3on. JlaGopaTopHble W MPOMBIIUIEHHBIE CHOCOOBI MOJIYYEHUS
KUCI0poaa. PU3NYECKHE U XMMHUYECKUE CBOMCTBA M MPUMEHECHHE KHUCIOpOAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxzaenue B mpupoJe, CIHOCOObI TONy4deHUs, (Qu3nueckue Hu
xumuyeckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepsi(IV), oxcun
cepol(VI). CepHucras u cepHas KHCIOTBI M UX coilii. OCOOEHHOCTH CBOWCTB
cepHOU KUCHOThI. [IpuMeneHnune cepol U €€ COEIUHEHNM.

A3zoT. HaxoxaeHue B Mpupojie, CHOCOObl MONydeHUs, (U3NYECKHE U
XUMHAYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKCUABI a30Ta. A30TUCTAast U a30THAs
KHCJIOTBI M UX cojii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMeHenune azora
U €ro COeMHEHHUI. A30THbIE yIOOpEHUS.

®ocdop. Haxoxaenue B mpupoje, CrnocoObl MONyYeHUs, (PU3HUECKUE U
xumudeckre cBoucTtBa. Dochuasl u dochun. Oxcuasl ¢ocdopa, dochopHas
kuciaora u e€ comu. Ilpumenenue ¢ochopa u ero coemunenuit. docdopHbIC
yao0OpeHus.

Yrnepon, HaxoXIeHWE B OpUpoJE. AJJIOTPOINHbIE  MOJIU(DUKAIHH.
dusnueckue W XUMUYECKHE CBOMCTBAa TIPOCTBIX BEMIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrinepoaa(IV), yronapHas kuciora u €€
coJIn. AKTUBUPOBAHHBIN yrojib, agcopOuus. DymiaepeHsl, rpadeH, yriepoHbie
HaHOTPYOku. [IpuMeHeHne MpoCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCIMHECHUM.

Kpemnuii. Haxoxnaenue B mpupoje, CrnocoObl MojydeHus, Qpuznueckue u
xumuyeckne cpoiictBa. Oxcun kpemHus(1V), kpeMHueBasi KUCIOTa, CUIUKATHI.
[TpumeHenune kpemHus U ero coeanHeHui. CTEKII0, €ro MoJay4YeHue, BUAbl CTEKIIA.

[Tomoxxenue MetamnoB B Ilepuoguueckon cucrteMe XUMUYECKUX IJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJIEKTPOHHBIX 000JI0YEeK aToMOB MeTajaoB. OOrue
¢uznyeckre cBoiicTBa MeTauioB. [IpuMeHeHHME MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psij  HampsbkeHui wmetamwioB. OOmue crnocoOsl
MOTy4YEeHUS METaJIOB: TUAPOMETAILTYPI U, MAPOMETAJLTYPrus,
anexkrpometamnyprusi. [lonsarue o koppos3uu metamioB. CrocoObl 3alIUThl OT
KOppO3HH.

O6mas xapakrepuctuka MmetaioB [A-rpymnmer [lepuoandeckoit cuUCTEMBI
XUMUYECKUX 23yeMeHTOB. Hatpuil u kanuii: nomnydeHue, ¢(UMYECKHE U
XUMHAYECKHE CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCTUHEHUMN.

O6mas xapakrepuctuka metamioB IIA-rpynmnel [lepuoandeckoil cuctemsl
XUMUYECKUX 7JJIEMEHTOB. MarHuii u Kajblui: mnoiydyeHue, (U3UYECKHE U
XUMHAYECKHE CBOWCTBA, IMPHUMEHECHUE IMPOCTBIX BEIIECTB W HX COCIMHEHHUM.
KécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.



ANOMUHUN: TTONy4YeHHe, PU3NIecKue U XUMUUYECKUE CBOICTBA, MTPUMEHEHHE
MPOCTOr0 BEIIECTBA U €ro coeauHeHud. Am¢oTepHble CBOWCTBA OKCHAA U
TUIPOKCHIA AJIFOMUHUS, TUAPOKCOKOMILIEKCHI aTFOMUHUS.

OOmasi  XapakTepuCTUKa MeETAIOoB To0ouHbix noarpynmn (b-rpymm)
[Tepuonrueckoi CUCTEMBI XUMUYECKUX DIIEMEHTOB.

OuU3NYECKUe U XUMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCUIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTtsl U AuUXpOMAaTHI, HUX
OKHUCIUTENIbHbIE CBOUCTBA. [lojlyueHue u MpuMeHeHne Xpoma.

POU3UUeCKUe M XMMHUYECKUE CBOMCTBA MapraHia M €ro COEOUHEHUM.
Baxwueiimue coenunennss wmapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranua(VII). Ilepmanranat kaiusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckre 1 XUMHUYECKHE CBOMCTBA Kejie3a M ero coeauHeHui. OKCHIBI,
ruapokcuasl u conu xeneza(ll) u xxeneza(Ill). [lonyuenune u npuMeHeHue xene3a
U €TO CIUJIABOB.

du3nueCcKrue U XMMUYECKUE CBOWCTBA Meau U €€ coenuHeHuu. [lonyuenue u
MIPUMEHEHNUE MEU U €€ COCITUHECHUMN.

[uuk: nonydyeHue, ¢U3MUYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCUIA [IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [Ipumenenune
IIUHKA U €r0 COCIUHCHUU.

OKCIIEpUMEHTAIBHBIE METOJbl M3YYCHHUS BEIIECTB W UX NPEBPALLCHUN:
u3yueHue oO0paslloB HEMETAIJIOB, ropeHue cepul, docdopa, xeneza, MarHus B
KUCIIOPOAE, HW3YyYEHHE KOJUIeKuMu «Meramiel MU CIUIaBbD), B3aUMOICUCTBHUE
IIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAIJIOB C BOJON (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJCHCTBHE LIMHKA U JKelie3a C pacTBOpAMH KHUCIOT U
LIEJIOYEH, KAYECTBEHHBIE PEAKIIMY HA HEOPTaHUYECKUE aHUOHBI, KATUHOH BOAOPOAA
U KATUOHBl METAaJJIOB, B3aMMOJECUCTBUE THUIPOKCHUIIOB AIIOMUHHUSA U LMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, PEIICHUE DIKCIIEPUMEHTAIbHBIX 3a7a4 [0 TeEMaM
«l"anorenn», «Cepa U e€ coenuHeHUs», «A30T U Gochop U HUX COCTUHECHUSY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTamibl MOOOYHBIX TOATPYIII.

XuUMUA U KU3Hb.

Ponp xuMun B o0ecrieueHn yCTOMYUBOIO pa3BUTHUs yenoBeuecTBa. [lonstue
O HAyYHbIX METOAAX IIO3HAHUSA W METOJNOJIOTUM HAYYHOIO HCCIEA0BAHUS.
Hay4npie npuHIUIBI OpraHu3anu XUMUYECKOTO TpOou3BoACTBA. [IpombllsieHHbIE
crocoObl MOTyYeHHUs BaXKHEUIMX BelEeCTB (Ha mMpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEepHOU KHUCIOTHI, MeTaHoJa). [IpoMbITIIEHHBIE CTOCOOBI TOJIYYEHUs METAJUIOB U
CIUIaBOB. XUMMYECKOE 3arpsi3HEHUE OKPYKAIOWIEW Cpelbl U €ro IOCIEICTBUS.
Ponp xumuu B o0ecreueHnn YHEPreTuuecKkoi O€30MacHOCTH.

Xumuss u 300poBbe 4enoBeka. JlekapcTBeHHble cpencTtBa. [IpaBuna
HCTIOJIb30BAHUS JIEKAPCTBEHHBIX IpenapaToB. Pojb XUMUM B pa3BUTUU MEAULIUHBI.



XuMusi MWLM OCHOBHBIE KOMIIOHEHTHI, MUILEBbIe N00aBkU. Pojib xumMuu B
o0ecrie4eHuu MUIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepnnie cpenactBa. beitoBas xumusda. IlpaBuna
0€30MacHOr0 UCIOJb30BaHUSl TMpEnapaToB OBITOBOM XHMHUU B IOBCEIHEBHOMU
KU3HU.

XuMusi B CTPOUTENBCTBE: BAXKHEHUIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OeTOoH).

XuMusi B CEIbCKOM X03sicTBe. OpraHndyecKkre U MUHEpaJIbHbIE yI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIHOHHBIE MaTe€pHaibl, KPACKU, CTEKJIO, KEPaAaMHKA.
Marepuainsl 11 3JeKTpOHUKU. HaHOTEXHOI0THH.

Pacuérnebie 3anaun.

Pacuértel: Macchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIllECTBA, Macce Wi O0ObEMY OJHOTO W3 Y4YaCTBYIOUIMX B PEaKIMU BEIIECTB,
Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUH, €CIU OJHO U3
BEILIECTB MMEET MNpUMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
peakuuu, €Ciad OJHO M3 BELIECTB JaHO B BHUJAE pPaCTBOpPa C ONPEACIEHHOU
MacCOBOM JIOJIEM PACTBOPEHHOIO BEIMIECTBA, MACCOBOW JOJIA U MOJISIPHOM
KOHIIEHTpPAIlMM BENIECTBA B PACTBOPE, [OJIM BBIXOJAa MNPOAYKTAa PEAKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexIpeaMeTHBIE CBA3U.

Peanuzanusa = MeXNOpeAMETHBIX  CBsA3€M MpU  HU3ydYeHHH oOOlel u
HEOpPraHW4YeCcKOM XuMuu B 11 Kiacce OCyIIECTBIAETCA Yepe3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHATHM, MPUHSATHIX B OTIEIbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHITHUS: IBJICHUE, HAYYHBIN (DaKT, TUIIOTE3A,
TEOpHsi, 3aKOH, aHaJU3, CUHTE3, KJacCU(pUKaIus, MePUOJUIHOCTh, HAOIIOCHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHUD, MAKpPOMHUpP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TONBI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUYECKUN YPOBEHbD,
BEILIECTBO, TeEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, HJACAIbHBIN Tas3,
(buznyecKkre BeIUYUHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, IHEPTUSI, Macca.

buonorus: knetka, opranusM, 3KocucTemMa, onocdepa, MeTab0IM3M, MaKpO-
U MUKPOSJIEMEHTHI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEMIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepalibl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOIIUBO,
pECYPCHI.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTb, METAJLUTYPTUSl, CTPOUTEIbHBIE
MaTepHUaibl, CENbCKOXO3IUCTBEHHOE MPOU3BOACTBO, IMHILEBAsI MPOMBIIUIEHHOCTD,
(dhapmarieBTHUYECKAS MIPOMBIIIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



npemuaparoB, IMMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCpUAJIOB, OJICKTPOHHAsA
MMPOMBIINIJICHHOCTh, HAHOTCXHOJIOI'UH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XMW
HA VTJIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHNA

JIMUYHOCTHBLIE PE3YJIbTATHBI

B cooTBeTCTBMHM € CHCTEMHO-ACSATEIHPHOCTHBIM TIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIhTATOB OCBOCHHS TpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
oO1iero o0pa30BaHUsl BBIACICHBI CIEAYIOIIME COCTABIISIIONINE: OCO3HAHUE
OOy4JarolUMHUCSI POCCUMCKON TpaKJaHCKOM HWJIEHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITETLHOCTH U CAMOOIPEICIICHNI0; HATMYHEe MOTHBAIIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS PYKOBOJACTBOBATHCS
NPUHATEIMA B OOIIECTBE IMPaBWJIAMH M HOPMaMH TIOBSACHUS, HaJM4YUC
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHIOCOOHOCTh CTABUTH IIEIHM U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTpPakaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEILHONW M TPAKTUYCCKOW EATCITHHOCTH
o0y4Jaroluxcs B Mpolecce peain3aluu 00pa3oBaTeIbHON JIESITEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS TMpeaMeTa «XHUMHS»  OTpPakaroT
c(hOpPMHUPOBAHHOCTh OTBITA TIO3HABATEILHONH M TPAKTUYECCKOW NEATCITHHOCTH
oOyyJaromuxcs B MPOIECce peanu3anuu o0pa3oBaTeNbHON AEATENTbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY W MPABOIOPSJIKY;

MPEACTABICHUS O CONMAIBHBIX HOpPMax MW TMpaBUiaX MEXKIMIHOCTHBIX
OTHOIIICHHH B KOJIUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIIBHOCTH TIPU CO3TaHUHU
y4eOHBIX MPOEKTOB, PENICHUU yUEeOHBIX W TMO3HABATEIBHBIX 3a/1ad, BHITIOJHEHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATH MOTHUBBI, HAMEPCHHSI, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3ITUIHBIX BUIOB YICOHOU JAeATETHPHOCTH;

2) NaTPHOTHYECKOI0 BOCITUTAHMSI:

IIEHHOCTHOT'O OTHOIICHHWS K WCTOPUYCCKOMY ¥ HAyJYHOMY HACJICIUIO
OT€YECTBCHHON XHMMH;

YBaXEHUSI K TIPOIECCY TBOpPUYECTBA B OOJACTH TEOPUH W TPAKTUIECKOTO
MPWIOKCHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKW €CTh pe3yJabTaT
JUIMTCIIBHBIX ~ HAOMIOMCHUH, KPOIOTIMBBIX  AKCIICPUMEHTAIBHBIX  IOHCKOB,
MTOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTHKOB;



WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIETYIOIIEM
aHanu3e uHQOpMAIMU O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHOW OTECYECTBEHHOMU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUYECKUMHU SIBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI 1 IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE M TMOCTYNKH CBOMX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHUSA IOCIIEICTBUU
MOCTYTIKOB;

4) popmMupoBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHMS 1IEHHOCTeW 3/I0poBOro U 0Oe3omacHoro olpasza KU3HH,
HEOOXOJUMOCTU OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIoIcHUsT TpaBWJl 0E€30MacHOro OOpallleHusi C BellecTBaMU B OBITY,
MOBCEITHEBHOM KU3HH, B TPYIOBOU JIEATEIILHOCTH;

MOHUMAHMS LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIHUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIOJICH;

OCO3HAHUS MOCIEICTBUI U HENPUATHS BPEIHBIX NMPUBBIUEK (ymoTpeOiaeHus
aJIKOTOJIs1, HAPKOTUKOB, KYpEHU );

5) Tpy10BOr0 BOCTIUTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4€OHO-HCCIEA0BATEIhCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW H  JAPYrUX BHJAX
e TEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEIICHUM MPaKTHUYECKUX 3a7ay
COIMaIbHOM HAMPaBIEHHOCTHU (B paMKaxX CBOETrO KJacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUI0 Mpodeccuid pa3indyHOro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM TT0 XUMUH,

YBaXKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIAYAIBHOM TpaeKTOpUH
oOpaszoBaHus, Oyayiiell mpodeccur M peanu3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEM 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIIUTAHMS :

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOILIECHUSI K TMPUPOAE KAaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3eMJIE;

MMOHUMaHUs TJIOOAPHOTO XapakTepa 3KOJOTHYECKHX TpoOJieM, BIUSIHUS
SKOHOMHUYECKHUX IMPOIECCOB HAa COCTOSIHHE MPUPOTHON U COITUATIBHOM CPEIbI;



OCO3HAHUS HEOOXOJIMMOCTH HCHOJIb30BAHUS JOCTHXKEHUN XUMHUHU s
peLIEHNs] BOIPOCOB PALMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, IPUHOCAIIUX BpEd OKPYKAIOLIEH
MPUPOJIHON Ccpesie, YMEHHsSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE HKOJOTHYECKUE
MOCJIEACTBUSA NPEANIPUHUMAEMBIX JEUCTBUN U IPEAOTBPALIATH UX;

HAIMYUS PA3BUTOrO IKOJOTMYECKOTO MBILIIEHUS, IKOJOTUYECKON KYJIBTYPHI,
OIIbITa NESATEIIbHOCTH JKOJIOTUYECKOU HAIpaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMHU B ITO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemopoouu;

7) UEHHOCTH HAYYHOI'O MTO3HAHMSA:

MHUPOBO33pPEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 OOLIECTBEHHOM MPAKTUKHU;

MOHUMAaHMS cHeUu(UKA XUMHU KakK HayKd, OCO3HaHUS €€ poju B
(GbopMUPOBaHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO
MpeACTaBIeHUsI 00 OKpYKalollleM MUpE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHuH MpodJieM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTH B  0COOOW 3HAYMMOCTH XUMUHU JJIsI COBPEMEHHOU
UMBWIK3ALUAU: B €€ TyMAaHUCTUYECKOW HANPABIECHHOCTA M BAXXHOW pPOJU B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEUIEHUU TI00aATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOU,
MUIIEBONA U 3KOJIOTHYECKOU 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00eCTICUeHUHN
YCJIOBUH YCHENIHOTO TPYJa U AKOJOTHUYECKA KOM(POPTHOM KU3HU KaXKIOro 4jieHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH: IIOHUMAaHUsA CYIIHOCTH METOHOB
MO3HAHUS, UCIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4yaeMble 3HAHUS VISl aHATU3a U OOBSICHEHUS SIBIICHUM OKpPYXKAIOIIEero Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHHUSI JieJaTh 000OCHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIOUIUMXCS JAHHBIX C IEJAbI0 MOJyYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS s
pelieHus npooieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECca K NO3HAHUIO, UCCIIENOBATENBCKOUN AEATEIBHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3NuyHbIX cdepax mpodhecCHOHaATbHOM
e TEIIbHOCTHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOEHHMS MPOTPAMMBbI IO XMMHUHM Ha YPOBHE
cpeaHero oo1ero oopa3oBaHus BKIOYAIOT:

3HAYUMBbIE TSt dhopmupoBaHuUs MHPOBO33PEHUS oOyyaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAayYHbI€ MOHSITHUS, OTPaKaIOIlne
LETIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHEeUU(PUKY METOJIOB TIO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MpoIlecC, CUCTeMa, HAaYYHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCle0BaHNe, HAOIIOIeHUE, U3BMEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHbIE JIeUCTBUS (TO3HABATENIbHbIE, KOMMYHUKATHBHEIE,

PEryJIsSTUBHBIE), o0ecrieunBaroIINe dhopmupoBaHue (yHKIIMOHATBLHOU
IPAMOTHOCTH U COLIMAIBHON KOMIIETEHIIUU 00YyYalommnXcs;
CIIOCOOHOCTD oOyyJaromuxcs UCII0Ib30BaTh OCBOECHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUSI M YHUBEpPCAIbHbIE y4eOHbIE
JIEMCTBUS B IIO3HABATEIILHON U COLMAIIBHOW ITPAKTHUKE.

MeranpeagMeTHbIe Pe3yabTaTbl OTPAXKAKOT OBJIAACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE JeiicTBUSA

1) 6a3oBbIe JJOrHYeCKHe TEeHCTBHS:

CaMOCTOSITETbHO  (OPMYNIMpPOBaTH W aKTyallU3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENIATh eI ACITEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCHUTH PE3YJIBTATHI AEATEIBHOCTH C MMOCTABICHHBIMU LEIIAMU;

WCTIOJIb30BaTh MPU OCBOCHUU 3HAHMW MOPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU TMOHITUN M YCTaHABIMBATH WX B3aUMOCBS3b,
UCIIOIb30BaTh COOTBETCTBYIOIINE MOHATHS 1JI1 OOBSICHEHUSI OTIAEIbHBIX (DAKTOB U
SIBJICHUU;

BHIOMpATh OCHOBAaHUS W KPUTEPUH IS KiIacCU(UKAIIMM BEIIECTB U
XUMUYECKNAX PEAKIINN;

YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHE PpACCYXJEeHHUS (MHAYKTUBHBIE, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpHUBAEMBIX
ABJICHUSAX, GOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIWYECKHE
(3HAKOBBIE) MOJICITH, TPEOOPA3OBLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYSCKUU
3HaK (CHMBOJI) »JJIEMEHTa, XuMuueckas ¢Gopmylia, YpaBHEHHE XUMHUYECKOU



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJIECJIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCIEA0BATEIbCKHE ACICTBUS:

BIIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEIIECTB U XUMUYECKUX
peaKuum;

dbopmMyIHpoBaTh IEIH U 33/1a4U UCCIIEIOBAHUS, UCTIOIL30BaTh OCTABICHHbBIE
U CaMOCTOSITEIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

BIIQJIETh HABBIKAMHU CAMOCTOATENILHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJI0M
MpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yibTaT, (HOpMyIupoBaTh
0000111eHNS U BBIBOJIBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS,
COCTaBJISITb 0OOCHOBAaHHBIN OTYET O MPOJICIaHHON padoTe;

npuoOpeTarh ONBIT YYEHUUYECKOM UCCIENOBATENbCKOM U MPOEKTHOU
NEATEeNIbHOCTH, TMPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUsI MPAKTUYECKUX 3ajay, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMUSI.

3) padora ¢ nuHpopMmaumeii:

OpPUEHTHPOBATHCS B Pa3IUYHBIX HMCTOYHMKAX UHPopMauuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIPaBOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHATU3UPOBATh MH(POPMAIUIO PA3TUYHBIX BUAOB U (PopMm
MpeCTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTH;

(dbopmMynHpoBaTh 3aMPOChl U MPUMEHITh Pa3IUYHBIE METOJbl MPU MOUCKE U
orbope wuHpOpMALMK, HEOOXOAUMOW ISl BBIMOJHEHUS YYEOHBIX 3ajau
ONPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMbIT HCMHOIb30BaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUU U PA3JIMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAbHYIO  (QopMy  MpeICTaBICHUS
uHopManuu (cxemsl, rpaduKku, AUArpPaMMbl, TAOJIULIBI, PUCYHKHU U JPYTHUE);

UCIIONb30BaTh HAy4YHbIM S3bIK B KayecTBE CpeAcTBa mpu padbore cC
XUMUYECKOW uHMOpMalKel: MNpUMEHSATh MEXNpeaMeTHbie ((dusndyeckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpbI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBLHLIC yqeﬁﬂme I[eﬁCTBHﬂ:



3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYK/1a€MOM TEMBI B XOJI€ JUaJIora U/Win
JIMCKYCCHH, BBICKA3bIBaTh UJIeU, POPMYITUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TIPEIJIOKEHHON 3a1a4H;

BBICTYIIaTh C IMPE3CHTALMENW pE3YyJbTAaTOB IT03HABATEIILHOU [IEATEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WA COBMECTHO CO CBEPCTHUKAMM IPU BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, peaau3aluu yueOHOro nNpoekTa, u (hOpMyJIUpOBaATH BHIBOIbI
[0 pe3yJbTaraM MNPOBEAEHHBIX HCCIEAOBAHUM NYTEM COTJIACOBAHUS NO3ULHMHN B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerHﬂTHBHbIe YHUBEpPCAJIbHLIC yqeﬁﬂme I[eﬁCTBHﬂ:

CaMOCTOSATENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATENIBHYIO
NeSATENbHOCTh, OmNpenenss €€ Lenu W 3aJauyd, KOHTPOJMPOBaTh M MO Mepe
HEOOXOJUMOCTU KOPPEKTHPOBATH MpEeajiaraéMblii alropuT™M JAEUCTBUM TpHU
BBINIOJJHEHUH YYEOHBIX M HCCJIENO0BATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3¢ (exTUBHBIN crnoco0 HX pemeHuss ¢ Y4ETOM TNOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKHUX PEaKLUAX;

OCYLIECTBIIAITh CaMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHaiu3a H
CaMOOLIEHKH.

HPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBI 110 XUMUU HA YTIyOJIEHHOM
YpOBHE Ha YpPOBHE CpeAHero o0Imero oOpa3oBaHUs BKIIOYAIOT creruduueckue
IUIsl y4eOHOro npeameTa « XUMHUs» Hay4dHble 3HAHUS, YMEHHS U CLIOCOOBI JeHCTBUI
[0 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BAHUIO 3HAHUMN, BUABI JAESITEIBHOCTU
[0 TOJYYEHHUIO HOBOIO 3HAHMSI UM NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YUEOHBIX
CUTyalusX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYaIUAX, CBI3aHHBIX C XUMHUEN. B
IIPpOrpaMMe II0 XUMHH THPEAMETHBIE PE3YyJbTaThl IPEACTABICHBI MO TOJaM
W3YUYECHHS.

10 KIIACC

[IpeameTHble  pe3ynabTaThl OCBOCHMS Kypca «OpraHuyeckass XuUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECT€ M 3HAYEHUU OPraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJid B 00ECHEUYCHUU YCTONYMBOTO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUM MPOOJEM KOJIOTMYECKON, SHEPreTUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MAaTE€pUAIIOB,
HOBBIX HMCTOYHUKOB SHEpIuu, B o0ecrieueHU N palrOHATBLHOTO
MPUPOJIONOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS] U O0OIIEeH KyIbTypbl
YeJoBEeKa, a TaKXKe OHKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310POBBIO U IPUPOLHOU CPELE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKIKOYAET:
OCHOBOITOJIAraroIIe MOHATHS — XUMUYECKHAM 3JIEMEHT, aTOM, SJIPO U AJEKTPOHHAS
obonouka artoma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUSI aToma, TruUOpuau3aius aTOMHBIX oOpOuTanei, HOH, MOJEKYyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIIIEPOIHBIN CKeNleT, (G yHKIIMOHATbHAs
rpylmna, pajaudkan, CTPYKTypHble GopMynbl (pa3BEPHYTHIE, COKpaIlEHHbIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKas), HW30MEpbl, TOMOJIOTUYECKHN psAJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ- U a30TCOJEPKAIINE OPraHUYECKUE COEAWHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIWHEHHUS; TEOPHUH, 3aKOHBI
(nepuoguueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHS] OPraHHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHsI MACChI BEIIECTB, 3aKOH COXPAHEHUS
W TpeBpalleHuss HHEPrUM TMPU XUMUUECKUX pEeaKIuax), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE
MOHUMAaHUSI TPUUYNHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; TIPEIACTABICHUS
O MEXaHW3MaxX XUMHUYECKUX PEAKIHMI, TEPMOAUHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAHUS, O B3AMMHOM BIIMSIHUA aTOMOB M TPYIIT aTOMOB
B MOJIEKyJax (MHAYKTUBHBIA U Me30MepHbIN r(ddekTol, opueHTanTsl | u Il pona);
(haKTOJIOrMYECKHE CBEJICHHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U 0€30MacHOM
WCIIOJIb30BaHUU BAXKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
NEATeNIbHOCTH ~ 4YeNlOBEKa, OOIMX  HAyYHbIX  NOPUHIUIAX  XUMHYECKOTO
MPOM3BOACTBA (Ha MpUMEPE MPOU3BOACTBA METaHOJIA, IEPEPa0OTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITUA MPHU
OIIMCAaHUU COCTABA, CTPOEHUS U CBOWCTB OPTAHUUYECKUX COCITMHEHUM;

c(hOpMUPOBAHHOCTb YMEHHI:

HCIMOJIb30BATh XUMUYECKYI0 CUMBOJMKY JJIsI COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMYECKUX
BEIIECTB;

COCTaBJISITh YPAaBHEHUS XHUMHUYECKUX PEAKUUWA U PACKPBHIBATH UX CYIIHOCTh:
OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMA  MOCPEACTBOM  COCTABIICHUS
ANEKTPOHHOTO OajaHca »dTUX pEakiuil, peakuil HOHHOrO OOMEeHa MyTEM
COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHHUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsl WIUTIOCTPALUU
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3YyUYEHHBIX
OpPraHMYEeCKUX BEIIECTB IO HX COCTaBy M CTPOCHUI0 K ONPEACIEHHOMY
KJIaccy/Tpynne COEIMHEHUM, JaBaTh UM Ha3BaHUA [0 CHUCTEMAaTHYECKOMU
Homenknarype (IUPAC) u npuBOIUTH TPUBHAIBHBIE HAa3BAHUS MJIA OTACIBHBIX
MpeACTaBUTENIC OpPraHMYEeCKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOIYOJ, TIUIEPHUH,
ATUJICHTIIUKONb, (eHos, ¢opManbaeTrua, aneTalbJAeruja, aleToH, MypaBbHHAas
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, CTEApUHOBAsA, OJICMHOBAsI, NaIbMUTUHOBASI KUCJIOTHI,
[JIMIUH, aJaHWuH, MajabT03a, PPYKTO3a, aHWIWH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpYTue);

c(hOpMUPOBAHHOCTh yMEHUSI OMNPENENsATb BHUJ XUMHUYECKON CBSI3UM B
OpraHUYECKUX COEAUHEHUSX (KOBaJIcHTHasT M MOHHAas CBsA3b, G- M T-CBA3b,
BOJIOPOTHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH TOJIOXKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bytiepoBa st 00bsCHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHUS;

c(hOpMUPOBAHHOCTb ~ YMEHHMIl  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
¢u3nyeckre M XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEIACTABUTENICH pa3IHMUYHBIX
KJIACCOB OPTaHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJKEHOB, aJTKAJIUEHOB,
AJKWUHOB, AapOMAaTUYECKHUX YIJIEBOJOPOAOB, CHOUPTOB, AJIBAECTUIAOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUIN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTrJI€BOJOB (MOHO-, JTU- M TOJHUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXJAY  HUMU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIHUI C KCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAaThb Ha KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COEUHEHUM OT
KPaTHOCTH U THUIIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
ChIpbsi (He(dThb, MNPUPOAHBIM Ta3, Yyroib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE POYKTOB NepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHUCTEMON 3HAHUW O €CTECTBEHHO-HAaYYHBIX
METOJlaX MO3HaHUs — HAOJIIOACHUU, U3MEPEHUHU, MOJICIUPOBAHUH, FKCIIEPUMEHTE
(pealbHOM U MBICIICHHOM ) U YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIIUTEIIPHON JIEATEIbHOCTH — aHadu3 W CHHTE3, CpaBHEHHE, OOO0OIIeHHE,



CHUCTEMATHU3ALMIO, BBISIBIICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl U3y4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU APYTUX €CTECTBCHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUajJbHOrO €JIMHCTBA MUDPA,
UCIIOIb30BaTh CUCTEMHBIE 3HAHUSA MO OPTraHUYECKON XUMHH sl OOBSICHEHUS U
MPOTHO3UPOBAHUSA SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJUTH PACUYETHl MO XUMHUUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUYECKUX PEAKIHUM C UCIOIb30BaHUEM (PUBHUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJMUECTBO BEIIECTBA), XapaKTEPHU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKIACHUIO XUMHUYECKOU
(dbopmyIibl BEHIECTBA MO HM3BECTHHIM MACCOBBIM JIOJISIM XUMHYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusi, INIOTHOCTU ra3000pa3HbIX BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TO3MIMH  SKOJIOrMYEeCKOW  O€30MacHOCTHM  MOCHEACTBHUS ~ OBITOBOM U
MPOU3BOACTBEHHOW JESATEBHOCTH YEJOBEKa, CBA3aHHOM C MepepaboTKOM
BEILIECTB, UCIIOJb30BATH MOJYYECHHBIE 3HAHUS ISl IPUHITHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaIUsiX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUU: CAMOCTOSITEIbHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN DSKCIEPUMEHT (IMOJydyeHHEe W U3YYEHHE CBOWCTB OPraHUYECKHX
BEIIECTB, KAYECTBECHHBIE pPEAKIMU YIIIEBOAOPOJOB PpA3JIUYHBIX KIACCOB H
KUCJIOPOJCOJCPKAIINX OPraHUYECKUX BELIECTB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 MO pACMO3HABAHMIO OPTraHUYECKUX BEIIECTB) C COOJIIOJCHUEM MpaBUIl
0e30MmacHOro OOpallleHusl ¢ BellecTBaMU U J1Ta0OpaTOPHBIM O00OPY/IOBAaHHEM,
dbopmynupoBaTh 1€Nb UCCIEAOBAHUS, TMPEJACTABIAThH B pa3lIudyHOd Gdopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHI:

co0JII01aTh MpaBUiIa SKOJOTHYECKH 11EeIeCO00Pa3HOro MOBEIECHUS B OBITY U
TPYAOBOM JEATENBHOCTH B LENAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKArOLIECH
MIPUPOTHOMN Cpelibl U JOCTUKEHUS €€ YCTOMUYUBOIO Pa3BUTHS,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCWCTBUS HA IKUBBIE OPraHU3MBbI
ONpEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC nokaszaresns [1JIK;

aHAJM3UPOBATH I1€JIECOO0PA3HOCTh MPUMEHEHUS OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-T10JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA MOUCK
XUMUYECKOU MH(GOPMAILMK B PA3IMUYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4dHas
nuTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPUTHIECKH
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMaIUI0, iepepadaTshiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUH C MOCTABJIECHHON y4yeOHOU 3a1aueil.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OOIas U HeopraHudeckas
XUMMUSD OTPAKAIOT:

c(hopMHUPOBAHHOCTh TPEJACTABICHUI: O MaTepHaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SIBJICHUM MPUPOABI, O MECTE€ W 3HAYCHUU
XUMUU B CUCTEME E€CTECTBEHHBIX HayK M €€ poJidi B 0OECHEUYEHUU YCTONYMBOTO
pa3BUTHS, B PEHICHHUU IPOOJIEM HKOJOTHYECKOM, PHEPreTHYECKON M TMHUIIEBOM
0€e30MacHOCTH, B Pa3BUTHUH MEAMIIMHBI, CO3JAaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX
HMCTOYHHMKOB SHEPTrUM, B OOECIEUYECHUHM PAITMOHAIBHOTO MPHUPOJONOJIH30BaHNUS, B
dbopMUpPOBAaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYypbl 4YENIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBbIO M IPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOMOJIArarolIne TOHATHS — XHMHUYECKUWA D3JIEMEHT, aToM, SApPO aroMma,
M30TOIIBI, JICKTPOHHAS 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXJEHHOE COCTOSIHUSI aToOMa, THUOPUAM3ALMS aTOMHBIX OpOWTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJIEHHS,
XUMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs, MeTaJIMYecKas, BOJOPOHAs),
KPUCTALUIMYECKAs] PEMIETKAa, XUMHYECKasi pPEaKklusi, pacTBOP, AJIECKTPOJUTHI,
HERJIEKTPOJIUTHI, DJICKTPOJUTHUYECKAS JTUCCOIMAIUSA, CTENEHb JIHCCOLMALINY,
BOJIOPOJHBIM TIOKa3aTeldb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOM 3 deKT
XUMHUYECKOU PEaKIMU, CKOPOCTh XUMHUYECKON PEAKIIMU, XUMHUYECKOE PABHOBECHE;
TEOPHUHU M 3aKOHBI (TEOPHS DJICKTPOJIUTHUYECKON TUCCOIHMALINH, TEePUOTUICCKHI
3akoH J[.U. MenzaeneeBa, 3aKOH COXpaHEHUsI MACChI BELIECTB, 3aKOH COXPaHEHUs U
MPEBPALLCHUS SHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK
XUMHWH, MHPOBO33PCHUECKUE 3HAHUs, JEKallue B OCHOBE MOHUMAaHWS
NPUYMHHOCTA W CHCTEMHOCTH  XHMHUYECKUX  SIBJICHUM;  COBPEMECHHBIC
MPEJICTABICHNAS] O CTPOCHHUM BEIIECTBA HA ATOMHOM, MOHHO-MOJEKYISIDHOM H
HAJIMOJICKYJIIDHOM  YPOBHSIX; NPEACTAaBICHHUS O MEXAHMU3MAX XUMHUYECKUX
peakiui, TEPMOAUHAMMYECKHUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTEKAHUS, O XMUMHUYECKOM PaBHOBECUH, PACTBOpPAX MU JHUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOrMYEeCKHE CBEJCHHUS O CBOWCTBAX, COCTaBe, MOJYYEHUU U 0€30MacHOM
MCIIOJIb30BaHUU BaKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeNIbHOCTA  4YellOBEKa, OOIMX  HAyYHbIX  NOPUHIUIAX  XUMHYECKOTO
MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEpHbIC MPU3HAKU TOHATHM,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHITUA MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHS UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY JIJIs
cocTaBieHus (OpMynT BEIIECTB M  ypPaBHEHUUW  XUMHUYECKUX  PEaKIUi,
cucrteMmatnueckyro HomeHkaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEAENISITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX SJIEMEHTOB B COCAMHEHUSIX, BUJ XUMHUYECKOM CBSI3M (KOBaJEHTHAas,
WOHHAsA, METa/UInuecKas, BOJOPOJHAs), THUI KPUCTAINIMYECKOM PpEmIETKU
KOHKPETHOT'O BELIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSACHITH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT
BHUJIa XUMHYECKOW CBA3M W THUIA KPUCTAJUIMYECKOM PEMETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh ~ YMEHHUMH:  KJIaCCUPUIUPOBATh:  HEOPraHUYECKHUE
BEILIECTBA MO UX COCTABY, XUMUYECKUE PEAKIIUU [0 PA3IMYHbIM MPU3HAKAM (YUCITY
U COCTAaBY pEarupyroliux BEIIECTB, TEIUIOBOMY A((PEeKTy peakinu, U3MEHEHUIO
CTEMEHEeW OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacCTHUIO KaTajauzaTopa u
JIPYTHUE); CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUU ISl KilacCU(pUKAIIUU
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTbh YMEHHUS PACKPBIBATh CMBICI MEPUOINUECKOTO 3aKoHa /JI.
N. MenneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XHMHYECKUX DJJIEMEHTOB II€PBOrO—YETBEPTOrO NEPUOJIOB
Ileppuonnueckorn  cucremsl  J[.MI.  MeHnneneeBa,  HUCHONB3ysd  IOHATHUSA
«OHEPreTUYECKUE YPOBHU», «IHEPTETHUUECKHUE MOIYPOBHU», «S-, pP-, d-aTOMHbIE
opOuTanm», «OCHOBHOE€ U BO30YKJIEHHOE SHEPreTUUYECKHE COCTOSHHUS aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
CoeIMHEHUM 1o nepuogam u rpynmnaMm llepuonnyeckon cucremsr J[. .
MenpaeneeBa, BaJICHTHBIE BO3MOXXHOCTA aTOMOB JJIEMEHTOB HA OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMUCHIBaTH)  OOIIKE
XUMHUYECKHE  CBOWCTBAa  BEIIECTB  PA3JMYHBIX  KJIACCOB,  ITOATBEPKIATH
CYLIECTBOBAHUE T€HETUYECKOM CBA3M MEXKIAY HEOPraHMYECKUMM BEIIECTBAMU C
IIOMOIIBI0 YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTb yMEHHUSA PACKPBIBAaTh CYIIHOCTh: OKHCIHTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
ATUX pEaKIui; peaklnii MOHHOrO0 OOMEHa MyTEM COCTABJICHUS WX MOJHBIX U
COKpall€HHBIX  MOHHBIX  YPAaBHEHHUM;  peaKkuuh  TUAPOJIM3A;  PEaKLUH
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPE THIPOKCOKOMIIEKCOB IMHKA U aJIIOMUHUSA );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaAHUs
XUMUYECKUX PEaKIui C y4€TOM HUX JSHEPTETHUYECKUX XapaKTEPUCTUK, XapakTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOW peaklUh B 3aBUCUMOCTH OT Pa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTEp CMEIICHUSI XUMHUUYECKOTO PaBHOBECHUS IO/ BIUSHUEM
BHeIIHKUX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTb yMEHUSI XapaKTEPU30BaTh XHWMHUECKHUE DPEaKIIHH,
JeXalme B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUsI CEPHOM KHUCIOThI, aMMHUakKa,
oOlllMe HayyHble MPUHIMIBI XUMHYECKUX MPOU3BOJCTB; 1EIECO00pa3HOCTh
MPUMEHEHUS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKHU
3peHHs] COOTHOIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUA O METOJaX HAYyYHOIO
MO3HAHUS SBJICHUN MNpUPOABI — HAOIIOJACHUE, HU3MEPEHUE, MOJEIUPOBAHUE,
AKCHEPUMEHT (peanbHbIN U MBICIICHHBIN ), HCTIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHUS IPUMEHSThH 3TU 3HAHUS MPU IKCIIEPUMEHTATHLHOM HCCIIEIOBAHUU BEIIECTB
U isE OOBSICHEHUS XUMHUYECKHX SIBICHUM, HMEKIINX MECTO B MPHUPOJE,
MPAKTUYECKOMN JAEATETbHOCTH YEI0BEKa U B MOBCEITHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHHUSI MATEPUATBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJAUTH PACUETHI: C UCIOIb30BaHUEM
MOHSITUNA «MaccoBasi JIOJS BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHILICHTPALUS»;
Macchl BEIIECTBAa WK 00BbEMA Ta3a Mo U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAacce
Wi 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKLMHU BEIIECTB; TEIJIOBOro 3¢ dexra
peaKkiuyu; 3HA4YeHHs] BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MAHMCCOIMAIMK;, Macchl (00BbEéMa, KOJIWUYECTBA BEIECTBA)
MPOAYKTa PEAKIUU, €CIU OJHO U3 MCXOJIHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
omnpeaeaEHHOM MacCOBOM JI0Jield pacTBOPEHHOIO BEIIECTBA WJIM JIaHO B M30BITKE
(uMeeT mMpUMeEcH); JOJM BBIXOJA MPOJIYKTa pEakiuu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEILHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHUE  pPEaKIMid  HMOHHOrO  OOMEHa,
MOATBEPKICHUE KaueCTBEHHOI'O0 COCTABa HEOPraHUYECKUX BEILECTB, ONPECICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOINbIO HWHIWKATOPOB, HM3YYCHHUE BIUSHUS
pa3nmuuyHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOM  pEakiuu, peIleHHe
AKCHEPUMEHTAIbHbIX 3afad 1o Temam «Metae» u  «Hemeramis») ¢
coOJIfoIcHuEM TMpaBmil 0€30MaCHOr0 OOpaIlleHus C BEleCTBaMU U J1a0OpaTOPHBIM
obopynoBanueM, (QOpMyIupoBaTh Iedb HCCIEIOBAHUS, TMPEJCTABIATH B
paznuuHoi opMe pe3ynbTaThl AKCHEPUMEHTA, aHAIU3UPOBATH M OIEHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTb YMEHUI: COOIOATh MPaBUIIa MOJIb30BAHUSI XUMUYECKOM
nocynol u jabopaTopHbIM 00OpyAOBaHHMEM, OOpallleHHsl C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH I1€eCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOH
JEATENIbHOCTU B LIENSIX COXPAHEHMsI CBOETO 3JI0POBBS, OKPYKAIOUIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHYECKOTO JEUCTBHUSl HA YKUBBIC OPTaHU3MBI OMpPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, MOHUMAas cMbIci nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IIEJICHANPABICHHBIA TMOUCK
XUMUYECKOU MH(GOPMALIMK B PA3IMUYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4dHas
nuTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, UHTEpHET U Apyrue), KPUTHIECKH
aHAJM3UPOBATH XUMUUYECKYI0 MH(pOpMaIUIO, IepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTAaBICHHON Y4eOHOM 3a/1auei.
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5.1 BBICOKOMOIEKYIIAPHBIE COCIUHEHUS 6

Hroro no pasneny 6

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KUIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3iesioB U TeM ungposbie
Ne i/m P KonTpoubnbie | IlpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoma. Ilepnoanueckuii 3aKoH
1.1 u [lepronnueckas cucreMma XUMHYECKUX 9
anemenToB . 1. Menaeneena
12 Crpoenue BemiecTBa. MHOTOOOpa3ue 1 1
' BEIIECTB
1.3 XHUMHUYECKUE PEAKIUU 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heopranuyeckasi xumust
2.1 Hewmeransi 31 1 3
2.2 Mertansl 23 1 2
Hroro no pazneny 54
Pa3nen 3. Xumus u Ku3Hb
31 MeTo bl TO3HAHUS B XUMUHU. XUMHUS U 9
' KHU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







IHOYPOYHOE INVTAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabubie | IlpakTuyeckne
n/n Bcero HU3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

[Ipenmer u 3HaUEHUE OPTrAHUYECKOU
XUMHWH, IPEACTABIICHUE 0 MHOTO0Opa3uu
OPraHUYECKUX COCIUHEHUN

DJIeKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOYKHOCTH aTOMa yriiepoia

XUMHYECKas CBSA3b B OPraHUYECKUX
coenuHeHUsX. MexaHn3mMbl 00pa30BaHUs
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3EH

Teopust CTpOEHHUSI OPraHUYECKUX
coenuHenuit A. M. byrieposa

Bunsl n3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3 QEKTH B MOJIEKYJIaX OPraHNYeCKUX
COCAVHEHUN

[IpencraBnenue o knaccuukanuu u
cucremarnueckas Homenkinarypa (IUPAC)
OpPraHNYeCKUX BEIIECTB

Knaccudukanus peakiuii B opraHuueckoi
XUMHAH




CucreMmarusanus U 0000IeHUE 3HAHUN 110
TEME

AJNKaHBI: TOMOJIOTHYECKHH psifl, 001Iast
dopmya, HOMEHKJIATypa 1 U30Mepus,
3JIEKTPOHHOE U MPOCTPAHCTBECHHOE
CTPOCHHE MOJICKYIT

10

dusnueckre 1 XUMUYECKHE CBOIICTBA
aJIKaHOB

11

HaxosxeHue ankaHoB B IPUPOJIE.
Crioco0bI MosTyueHHs U IPUMEHEHHE
aJIKaHOB

12

Huknoankansl: o0miast popmyina,
HOMEHKJIATypa M U30MepHsi, 0COOCHHOCTH
CTPOCHHUS U XUMHUYECKHX CBOWCTB, CITIOCOOBI
MOJTyYCHHUS U IPUMCHCHUE

13

Pemrenne pacy€THbIX 3a1a4 Ha
OTIpe/ieIeHNe MOJIEKYIISIPHON (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOSIIUX B €r0
cocraB. CucremaTrusanus 1 060011eHIEe
3HaHUM MO TEME

14

AJKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
(bopmyIa, HOMEHKIIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJL.
CTpyKTypHas U IIUC-TPAHC-U30MEPHUs
AIIKEHOB

15

du3nyeckue U XUMUYECKUE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA




Crioco0bI mostyueHus U IpUMEHEHHE

16
AJIKEHOB
[IpakTtuyeckas padora Ne 1 mo Teme

17 "TTosrydeHune 3TUIIEHA U U3YyYEHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 Ha

18 OTIpe/ieIeHNe MOJIEKYIISIPHON (hOPMYIIBI
OpraHMYECKOI0 BEIIECTBA
AJKaIMeHbl: CONPSHKEHHBIE,

19 U30JIMPOBaHHBIC, KyMYJIMPOBAHHBIE.
OCOGEeHHOCTH AIIEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

21 Crioco0bl mostyueHus 1 IpUMEHEHHE
aJIKaJIue€HOB
AJKUHBI: TOMOJIOTHYECKHIA Psifl, 0OIIas

2 ¢dopmyna, HOMEHKIATypa, EKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢du3nveckre cBONCTBA

23 XHUMHUYECKUE CBOMCTBA AJIKUHOB

24 KauecTBeHHbIE peakuy Ha TPOWHYIO CBSI3b

25 CriocoObI mosTyueHHs U IpUMEHEHHE
AJIIKMHOB

26 Pewenre 3aga4: pacy€Tsl 10 ypaBHEHUIO
XUMHYECKOW peaKkuu

7 Cucremaru3zanus u 00o01IeHre 3HaHUH TI0
TEME

28 ApeHBI: TOMOJIOTHYECKUH psif, oOmIast




dbopMyna, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH30I1a U TOTyoJla, UX (PU3HUecKue
CBOIicTBa

XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIUU

29
3aMelIeHUs
XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIUU

30 MPUCOECAUHEHUS, OKUCIICHHE TOMOJIOTOB
OeHzomna

31 OCOOGeHHOCTH XUMUYECKUX CBOMCTB
CTHpoOJIa
Pemrenne pacy€THbIX 3a1a4 Ha

32 OTIpe/ieIeHNE MOJIEKYIISIPHON (hOPMYIIBI
OpPraHUYeCKOTo BEIECTBA

13 Crioco0bI mosTyueHus U IpUMEHEHHE
apeHoB

34 I'enernueckas cBsi3b MEXKIY pa3IMUHBIMU
KJIaccaM# YTJIeBOJIOPOJIOB
Pacuérbl 0 ypaBHEHUAM XUMHUYECKUX

35 peakuuii. CucremaTu3anus u 00001IeHne
3HaHUU 110 TEME

36 [Ipuponusiii ra3. IlonytHbie HETAHBIE
rassl

37 KameHnHbIit yrosb ¥ IpoayKTHI €ro
nepepaboTKu
Hedtb 1 criocoOs1 e€ nmepepaboTKH.

38 [IpumeneHue MpoayKTOB repepadboTKH

HeTH




39

['eneTnyeckast CBsI3b MEX]y pa3IMUHbIMU
KJIaCCaMHM YTJIEBOJOPOJIOB

40

lManoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMellEeHNUs TaJloreHa

41

JeiicTBue 1mienoydeii Ha
rajoreHnpou3BoaHbIe. B3aumonencreue
JIMTaJIOT€HAIKAHOB C MarHueM M IUHKOM

42

Cucremaruzanus U 0000IIeHAE 3HAHUNA 110
pazneny "YrieBoaopoasr"

43

KonTtposnsHas paboTa o teme
"Vraesogopoast”

44

[IpenenpHbIE OTHOATOMHBIE CIIMPTHI:
TOMOJIOTHYECKUH pAf, oOmas popmyina,
CTPOCHHE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, Kiaccudukanus,
duznyecKue cBOCTBa

45

XHUMHUYECKUE CBOMCTBA MPEICIIbHBIX
OZHOATOMHBIX CIIUPTOB

46

CriocoObl mosTyueHHs U IPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
U30MepHsi, 0COOCHHOCTU (PU3NUECKUX U
XUMHYECKUX CBOMCTB

48

MHOI‘OﬁTOMHBIe CHI/IpTBII OTUJICHTJIUKOJIb U
I‘JII/I]_IepI/IH, nux (1)I/I3I/I‘-IGCKI/I€ N XUMHNYCCKHC
CBOICTBA

49

Crioco0bl mostyueHus U IPUMEHEHHE




MHOT'0aTOMHBIX CITUPTOB

@DeHoJI: CTPOCHUE MOJIEKYIIBI, (hU3UYecKHe

50 .
cBoiicTBa. TOKCUYHOCTH peHOTa

51 XuMu4ecKue CBoicTBa (peHoma

5 Crioco0bI nosTyueHus U IPUMEHEHHE
denona
[Ipaktuyeckas padora Ne 2. Pemenune

53 HKCIIEPUMEHTAIbHBIX 3a71a4 110 TEME
"Cruptsl 1 peHob!"

54 Cuctemaru3zanus u 00o01IeHre 3HaHUH 110
TEMe
ANbaeruipl ¥ KETOHBI: JIEKTPOHHOE

55 CTpOCHHE KapOOHUIIBHOM I'PYIIIIHI;
TOMOJIOTHYECKHE PsiIbl, o0mIas popmyra,
U30MEepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (PU3NUeCcKue
CBOICTBA; peakIy MPUCOCANHEHHS

57 Peakiiuyn okucIeHUs 1 KaYeCTBEHHBIE
peaKIMu anbJeru0B U KETOHOB

58 CriocoOBblI MOTy4eHuUs albACTHAOB U
KETOHOB
OHOOCHOBHBIE TIpeiesIbHbIE KapOOHOBBIE

59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYIT

60 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KUCIIOT, UX (pu3nueckue cBoiicTBa

61 XUMHUYECKUE CBOMCTBA MPENEIbHBIX

OAHOOCHOBHBIX Kap6OHOBBIX KHUCIIOT




62

OcoOGeHHOCTH CBOWCTB MYpaBbUHOM
KUCJIOTHL. MHOTO0Opa3ue KapOOHOBBIX
KUCJIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BbICIIMX
KapOOHOBBIX KHUCIIOT

64

[onsiTne 0 MPOU3BOIHBIX KAPOOHOBHIX
KHCIIOT

65

Crioco0bI mosTyueHus U IPUMEHEHHE
KapOOHOBBIX KHUCIIOT

66

CroxHble 3(pUpbl: TOMOJIOTUYECKHH P,
obmast hopmyna, u3oMepus U
HOMEHKJIaTypa

67

dusnueckre 1 XUMUYECKHE CBOIICTBA
3¢upoB

68

Pewenne pacy€THBIX 3a/1a4: 110 YPABHEHUIO
XUMUYECKON PEaKLUU, Ha OIPEIEICHUE
MOJIEKYJISIPHOU (pOPMYJIIBI OPraHNYECKOTO
BEIIECTBA

69

[Ipaktuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 337[a4 110 TeMe
"Kap6oHoBsle kucioTsl. CrioxkHbie 3¢pups"”

70

XKupsr: crpoenue, pu3nvecKue u
XUMHUYECKHUE CBOMCTBA (TUAPOIIN3)

71

OCOOGeHHOCTH CBOWCTB JKHPOB,
CcoJCprKaIUX OCTATKH HCIPCACIbHBIX




KUPHBIX KUCIOT. XKupsl B pupojie

Mpi1a Kak COJTH BBICIIMX KapOOHOBBIX
KHCIIOT, UX Moolee aeiicteue. Ilonsarue o

72 CUHTETHUYECKHX MOIOILUX CPEACTBAX
(CMC)
I'enernueckas cBsA3b YII€BOAOPOJIOB U

73 KHUCIJIOPOJICOACPKAIUTUX OPraHUUECKUX
BELIECTB

74 Pacuérbl 0 ypaBHEHUAM XUMHUYECKHUX
peaxkuuii

75 Cuctemaru3zanus u 00o01IeHre 3HaHUH 110
TeEME
OOm1ast XxapaKTepUCTHKA YTIEBOJIOB U

76 KJIaCCH(HKAIUS YIIIeBOIOB (MOHO-, - U
H0JIMCaXapH/ibl)

77 MoHocaxapuabl: (pu3nuecKue cBOICTBA U
HaXO0XJIEHUE B IPUPOJIE

73 IIpuMeHenue riaoKo3el, €€ 3Ha4CHUE B
XKU3ZHEJEATENIbHOCTH OpraHu3Ma
Jucaxapunel: caxaposa, MajabT03a U

79 nakTo3a. Haxoxxaenue B npupoae u
IPUMEHEHHE AMCAXapUI0B
[Tonucaxapuasl: CTpOEHNE MAKPOMOJIEKYIL,

80 du3znYecKue 1 XUMUIECKIE CBOWCTBA,
IPUMEHEHHE

81 [TonsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX

22 Pewrenue pacyeTHbIX 3a1a4 Ha

ONPCACIICHUC N0JIN BbIXOJa NPOAYKTa




pCaknuuu OT TCOPCTUUCCKU BO3MOKHOTO

&3

CucreMmarusanus U 0000IeHUE 3HAHUN 110
pazneny

84

KonTtposnpHas paboTa 1o teme
"Kucnopoacoaepaiiue opraHu4ecKue
coeanHeHus"

85

AMUHBL: KIaccU(pUKAIM, CTPOCHHE
MOJIeKYII, 00mas opMyna, H30Mepus,
HOMEHKJIaTypa 1 (pu3nuecKue cBoiicTBa

86

XUMHUYECKUE CBONCTBA aH(PaTHIECKUX
aMUHOB

87

AHWIMH: CTpOEHUE aHWJINHA, 0COOCHHOCTH
XUMUYECKUX CBOWCTB AaHWINHA

88

CriocoObl mosTyueHus U IPUMEHEHHE
anmu(aTUIeCKuX AMHHOB

89

AMHMHOKHCIIOTHI: HOMCHKIJIaTypa U
u3oMepus, pruznyeckre cBoicTBa.
OTI[GJIBHBIG mpeaACTaBUTCIIN O~
AMHMHOKUCIIOT

90

XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OHOJIOTHYECKOC 3HAUCHUE aMHHOKHUCIIOT.
CuHTe3 U TUAPOIN3 ENTUIOB

91

Benku xak npupoaHble MOTUMEPHI;
CTPYKTYpbI O€JIKOB

92

XHUMHUYECKUE CBOMCTBA OEIIKOB

93

A30Tcoz[ep>i<a1une TCTCPONUKINICCKUC
COCOMHCHUA. HYK.HGI/IHOBBIG KHUCJIOTBI:
COCTaB, CTPOCHUC U Ouoyioruyeckas POJIb




94

[Ipaktuyeckas padora Ne 4. Pemenune
9KCIIEPUMEHTAIBHBIX 337[a4 110 TeMe
"A30TCOoIepIKalIie OpraHudecKe
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Pemenune
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC
"Pacnio3HaBaHuEe OpraHUYECKUX
coenuHeHun"

96

KonTtposnpHas paboTa 1o teme
"A30TCOoepKalIie OpraHudecKe
coenuHeHus"

97

OcHOBHbBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bl UX CUHTE3a —II0JIUMEPU3aLUs U
IIOJIMKOHICHCALINS

98

[Mnactmacchl. YTunu3zamnus u nepepadoTka
IJ1aCTuka

99

DnacToMepsl: HaTypaJlbHbIN
CHUHTETHYECKHE KayuyKu. Pesuna

100

BonokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnennanbHOroO
Ha3HAaYECHHUS

101

[Ipaktuyeckas padora Ne 6. Pemenue
3KCHepI/IMeHTa.HBHBIX 3a4a4 I10 TEME
"Pacno3HaBaHue ILUIACTMACC U BOJIOKOH"

102

O06o00611eHNe U cUCTEeMaTH3aIUs
U3y4EeHHOT'O MaTepHaia 1o TeMe
"BbICOKOMOJIEKYISIPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHYyeckue
padoThI

JlaTta
H3YYeHU S

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

Atom. CocTaB aTOMHBIX Jep. XUMUYECKUI
1eMeHT. M30Tomnsl

CrtpoeHue MeKTPOHHBIX 000JI0YEK aTOMOB,
KBAHTOBBIE YMCIIA

Knaccugukanus XuMHuecKux 3JIeMEHTOB (s-,
p-, d-, f-amemenThI)

PacnipenencHue 371eKTPOHOB MO0 aTOMHBIM
opOuTaIIM

DJeKTpOHHBIE KOH(PHUTypaluyl aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSIHUM

DNEKTPOHHBIE KOH(DUTYpAIIH HOHOB.
DIIEKTPOOTPULIATEIBHOCTh

Ilepuonnueckuii 3axoH u Ilepuonuyeckas
cucTeMa XuMH4eckux anemMeHTon /I, U.
MenaeneeBa, CBS3b C COBPEMEHHOM TEOpUEH
CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOUCTB
XUMHUYCCKUX DJIEMEHTOB U 06pa3yeMblx J%0\%051
IMMPOCTBIX U CJIOKHBIX BCHICCTB I10 I'pyIiaM U
nepuoiamMm

CucreMmarusanus U 0000IeHUE 3HAHUN 110




TEMC

10

Bunpl xumudeckoii cBs3u. MexaHu3MBbl
00pa3oBaHUs KOBAJICHTHOU CBSI3H.
Bonoponnas cBsize. MexXMOJIEKYIsIpHbIE
B3aMMOJCHCTBHUS

11

BaneHTHOCTD U BajleHTHBIE BO3MOYKHOCTHU
aToMOB. CBsI3b DJIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOECHUEM

12

HpeI[CTaB.HeHI/ISI O KOMIIJIICKCHBIX
COCAMHCHUAX: COCTAB 1 HOMCHKIJIATypa

13

BemecTBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUA. Turmsl
KPUCTAJUIMYECKUX PELIETOK U CBOICTBA
BEILIECTB

14

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
[IpencraBienue 0 KOJUIOMAHBIX PacTBOPAX

15

HcTuHHBIE pacTBOPHI: HACBILLIEHHBIE U
HEHACBILIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

Crioco0bI BEIpayKE€HHUSI KOHIICHTPALUU
pacTBOpPOB

17

Pemienue 3ama4 ¢ UCMOIB30BAaHUEM MTOHATHIA
""MaccoBast 107151 pacCTBOPEHHOTO BellecTna",
"MoJsipHast KOHUEHTpaus"

18

Knaccugukarus 1 HoMeHKIIaTypa
HEOPraHNYECKUX BEIIECTB

19

CucreMmarusanus U 0000IeHUE 3HAHUHN 110
TEME




20

KonTtposneHnas padota no temam "Ctpoenue
aroma. [lepuonnueckuii 3aK0H 1
Hepnozmqecxaﬁ CUCTEMA XUMHNYCCKUX
anemeHToB J[. 1. Menneneesa", "Ctpoenune
BemecTBa. MHOToOOpa3ue BemecTs"”

21

Knaccugukamms XuMHUeCKUX peakuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsS MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBpALICHUS SHEPTUU IIPU
XUMUYECKUX PEAKLUAX

22

TennoBblie 3 GEKTH XUMUYECKUX PEAKIIHA.
TepMoXuMHUUYECKHE YPAaBHEHUS

23

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX
peaKI_II/Iﬁ U TCPMOXUMUYICCKHUM YPABHCHHUAM

24

CKOpOCTbh XMMHYECKON pEeaKLH, €&
3aBHCHUMOCTD OT PA3JIUYHBIX (PAKTOPOB.
Karanus u karanuzatopsl

25

I'omMOreHHBIE U reTepOreHHbIE peaKun

26

[Ipaktuyeckas padora Ne 1 mo treme
"BausiHue pa3NUYHbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKON peakiuu"

27

OO6paruMble 1 HEOOpaTUMBbIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

28

[Ipaktuyeckas padora Ne 2 o Teme
"BausiHue pa3NUYHbIX (aKTOPOB Ha
MOJIOKEHHE XUMUYECKOTO paBHOBecHUs"

29

DnekTpoauTudeckas auccouuanus. CuibHbIe
U ciabbie AeKTpouThl. CTereHb




Jucconuanmnu

Nonnoe npounssenenue Boapl. Cpena BOJHBIX

30 pacTBOpoB. Bomopoansiit mokazatens (pH)
pacTtBopa

31 I'mpponus coneit. Peaknuu, nporekaromue B
pacTBOpax 3JIEKTPOIUTOB
[Ipaktuyeckas padora Ne 3 o Teme

32 "XUMUYECKHE pEeaKLUU B pacTBOpax
JIEKTPOJIUTOB"
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE

33 peakuuu. Baxxuenme OKUCIUTENN U
BOCCTaHOBUTENH

34 Merto 31eKTpOHHOTO (3JIEKTOHHO-HOHHOTO)
OanaHca

35 DNEKTPOIN3 PACTBOPOB U PaCIIaBOB
BELIECTB

36 Pemenue 3agau pa3inyHbIX TUIIOB

37 Pewrenue 3a1a4 pa3InyHbIX TUIIOB

n Cucremaru3zanus u 00o01IeHre 3HaHUH TI0
TeMe "XuMHuueckue peakiuu'

39 KoHnTtponrsHas padora o teme "XuMuueckue
peakuun"
[Tonoxxenne Hemeraiuios B Ilepuoanueckoi

40 cUcTeMe XUMH4YeCKux 35emMeHToB /. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS HX
atoMoB. du3nyecKue CBOMCTBA HEMETAIIOB

A1 Annotpornusi HeMeTaJlIoB (Ha mpuMepe

KHCI0po/a, cephl, pocdopa u yriaepoaa)




Bogopoa: nonmyuenue, puzndeckue u

42 XUMHUYECKHE CBOMCTBA. [ napubl
["anoreHsl: HAX0XAEHUE B IPUPOJIE, CIIOCOOBI

43 NOJTy4eHus1, PU3NIECKUE U XUMHUECKHUE
CBONCTBA
l'anorenoBoaopoasl. Baxueiimme

44 KHUCJIOPOJACOAEPKAIINE COEAUHEHUS
raJIOr€HOB
JlabopaTopHbIe U MPOMBIIIIICHHBIE CIIOCOObI

45 IIOJTy4EeHUs rajloreHoB. [Ipumenenue
rajJOr€HOB U UX COCIUHEHUN
[Ipakruyeckas padora Ne 4. Pemenue

46 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
"T"anmorensr"
Kucnopoa: maboparopusie u

47 IPOMBIIIJICHHBIE CIIOCOOBI MOTYYCHHUS,
du3nveckue U XuMHYeckre cBoiicTea. O30H.
[IpuMeHeHue Kucaopoaa u 030Ha

48 Oxcupl ¥ NEPOKCHIBI

49 Pemenue 3agau pa3inyHbIX TUIIOB
Cepa: HaxOXJeHHUE B IPUPOE, CIIOCOOBI

50 NOJTy4eHUs1, PU3NUECKUE U XUMHUECKHUE
CBOMCTBA

51 CepoBoiopoa, Cynbpu bl

5 Kucnopoaconepxaiine cOeTUHEHUS CEPBI.
OCOoOGEeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53 [Ipaktuyeckas padora Ne 5. Pemenue

IKCIEPUMEHTAIbHBIX 3a1a4 1o TeMe "Cepa u




eé coeqnueHusa"

A30T: HaxX0X/IeHUE B IPUPOJE, CIIOCOOBI

54 HOJTy4eHus1, PU3NIECKUE U XUMHUECKHUE
CBOMCTBa. AMMMAK, HUTPUAbI

55 Kucnopozacoaep:xariye coeiMHEHUS a30Ta.
Oco0GeHHOCTH CBOWMCTB a30THOM KHUCIOTHI

56 [IpumeneHue a30Ta U €ro COCTUHEHUI.
A3oTHBIE y10OpeHus
®docdop: HAXOKIEHUE B PUPOE, CIIOCOOBI

57 NOJTy4eHus1, PU3NIECKUE U XUMHUECKHUE
cBoiictBa. @ochuast 1 Gochun

58 Oxcunsl hocdopa, hochopcoaepxkanire
kucnothl. Conu pochopHOIt KUCTOTHI

59 [Tpumenenue pocdopa u ero coeqMHEHUH.
®dochopHbie yroOpeHus
[Ipaktuyeckas padora Ne 6. Pemenue

60 HKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe "A30T U
docdop u ux coequHeHH"
Yraepoa: HaxOXKJICHHUE B IPUPOJE,

61 AIOTPOIHBIE MOAU(DUKAIIUY; (PU3HUECKHIE U
XUMUYECKHE CBOIMCTBA, MPUMEHEHUE

6 Oxcup yrnepona(Il), okeun yrnepona(1V),
yroJibHasi KUCIIOTA U €€ COn

63 Pemenue 3agau pa3nyHbIX TUIIOB
Kpemuuii: HaxoJeHHEe B IPUPOIE, CIIOCOOBI

64 NOJTy4eHus1, PU3NUECKUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemuusA(IV), kpeMHUEBast KHCIIOTA,




CHUJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COSAUHEHU.

66 Crexi1o, ero nojgy4eHue, BUAbI CTEKIIa

67 Pewrenue 3a1a4 pa3InyHbIX TUIIOB

68 Cucremaru3zaius u 00o01IeHre 3HaHUH 110
teme "Hemeramnsr"

69 KontponsHas padora no teme "Hemeramnsr"

70 AnHanu3 pe3ynbTaToB KOHTPOJIbHOM paboOTHI,
KOPPEKIHS OINO0K
[Tonoxxenne merainos B [lepuoauyeckon

71 CHCTEME XUMHUECKUX HJIEMEHTOB.
OCOOGEHHOCTH CTPOCHUS HIEKTPOHHBIX
000JI0YEK aTOMOB METAJIIOB

7 Oo6mue ¢pusznueckre CBOMCTBA METAJLIOB.
[IpumeHeHne METaUIOB B OBITY U TEXHHKE

73 Crnnasel MeTauioB. Koppo3ust MeTamioB

74 Pewrenue 3a1a4 pa3InyHbIX TUIIOB
DNEKTPOXUMHUYECKUN psij] HANIPSHKEHUM

75 MeTauioB. O0IKe CrocoOb! MOTydeHHS
METaJIOB
OO0mas xapakTepucTuka MeTamioB [A-
rpynnsl [lepuoaunyeckoit cucTeMbl

76 XUMUYECKUX JIEMEHTOB. HaTtpuii n kanuii:
noJjry4eHue, pU3nuecKue 1 XUMUYEeCKHe
CBOICTBa, MPUMEHEHHUE MPOCTHIX BELIECTB U
UX COCIMHEHUU

77 OO6mas xapakrepuctuka MetamioB [TA-

rpynnsl llepruoanueckoi cucreMsl




XUMHYECKHUX AJIIEMEHTOB. Maruuii u

KaJIbLIUN: IOJydeHue, (pusnueckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78

JXéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs

79

ANOMUHUE: TIOTydeHue, Gu3ndeckue u
XUMUYECKUE CBOWCTBA, IPUMECHEHUE

80

AmdoTepHbIe CBONCTBA OKCHIA U
TUJIPOKCHIA ATIOMHUHUS,
TUJIPOKCOKOMITIICKCHI aTFOMUHHMSI, UX
IpUMEHEHHE

81

Pemienne 3ala4 Pa3JIMYHbIX TUIIOB

82

[IpakTtuyeckas padora Ne 7. Pemenune
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
"MeTasuibl IJIaBHBIX OArpymHn”

&3

OO01mast xapakTeprCTUKA METAJIOB
no6ouHsIx noarpynn (b-rpyrmm)
[Mepuoauueckoii cuCTeMbl XUMHYECKUX
SIIEMEHTOB

84

PuU3nUYeCcKne 1 XMMAYECKUE CBOMCTBA Xpoma
Y €T0 COEAUHEHUM, NX IPUMEHEHUE

85

Baxwueiime coefMHEeHNs Maprasua.
[lepmanranar kanus, €ro OKUCIUTEIbHbIE
CBONCTBA

86

du3nyecKue U XUMUYECKUE CBOMCTBA XKee3a
u ero coequHeHui. llomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

Dduznyeckue U XUMUYECKUE CBOMCTBA MEIU U




€€ COCIMHECHUH, UX IPUMEHEHUE

dusnueckre U XUMUYECKHE CBOIMICTBA IIMHKA

88 U €70 COEIMHEHU, X IPUMEHEHHE.
I'mapokcokoMmIekcsl IMHKA
[Ipaktuyeckas padora Ne 8. Permenue

89 HKCIIEPUMEHTAIIbHBIX 3a7[a4 110 TEME
"Meranibl ToOOYHBIX oArpymm"”

90 Pemenue 3agau pa3inyHbIX TUIIOB

91 O06o0011eHNe U cUCTEeMaTHU3aIUs U3Y4EHHOTO
Marepuaia no treme "Metaysl"

92 KonTtponsHas pabota o teme "Metayist"

93 AnHanu3 pe3ynbTaToB KOHTPOJIbHOM paboOTHI,
KOPPEKIHs OINO0K
Ponp xumuu B o0ecriedeHnn YCTOMYHNBOTO

94 pa3BuTus yenoseyectsa. [lonsatue o
Hay4YHBIX METOJAaX UCCIIEJOBaHMS BEILIECTB
HayuHnple npuHIMIIBI OpraHu3auu

95 XMMHMYECKOTO ITPOU3BOJICTBA.
[IpoMbInIeHHBIE CTIOCOOBI MTOTYYSHHS
Ba)KHEHUIINX BEIIECTB

96 XMMHYECKOE 3arpsi3HEHNE OKpPYKaroLen
CpEIbl U €ro NOCIEACTBUS

97 XuMHUS U 3I0POBbE YETIOBEKA.
JlexapcTBEHHBIE CpENCTBA

08 Xumus . Poins xuMun B oOecrieueHnu
NUILEBOM 6e3011acHOCTH

99 Kocmernueckue u mapgromepHbie CpeacTBa.

BbriToBag xumus




XuMHUs B CTPOUTENLCTBE. BaxkHeumme
100 CTPOUTENBHBIE U KOHCTPYKLIMOHHBIE
MaTepHaIbl

101 XHUMHS B CEJILCKOM XO3SMCTBE.
Opranudeckne ¥ MUHEpAIIbHBIE YI00peHUs

102 CucreMmarusanus U 0000IeHUE 3HAHUHN 110

TEMC

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

* Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., JIlynun B.B.;
noA penakuuei Jlyauna B.B., O0miecTBo ¢ orpaHMuE€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AktimonepHoe obmectBo «M3aarenbctBo «IIpocBemnienne»

Xumus, 10 xknace/ Epemun B.B., Ky3emenko H.E., Tepenun B. 1., [Ipo3nos A.A.,
JIynun B.B.; non penakuueit Jlynuna B.B., O01mecTBo ¢ orpaHu4eHHON
0oTBETCTBEHHOCTHIO «IPODA»; AxkiinonepHoe o0uiectBo «31aTenbeTBO

«IIpocsenienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA

1. Xumus. [lnanupyemsie pe3ynbrarel. CucreMa 3aganuil. 8—9 kiacchbl: mocooue
1U1s yuutenei odmeoOpasoat. yupexaenuii / A. A. KaBepuna, P. I'. Usanosa, /I.
10. Hob6potun; oxa. pexa. I'. C. Kosaneoii, O. b. JlorunoBoii. — M.:
ITpoceemenune. —2013. — 128 c.

2. Xumus. Tematuueckuii koHTposab. 8—9 kmaccel / A. A. Kasepuna, I'. H.
MomuanoBa, M. I'. CHactuna. — M.: HantmonansHoe o6paszoBanue, 2022. — 160 c.
(®I'OC. TemaTudeckuit KOHTPOJIB).

3. Hoo6potun /. FO. KonTponupyromas QyHKIUS MIKOJIbHOTO XUMUYECKOTO
skcnepumenTa // Xumus B mkoine. — 2017, — Ne 3.

4. Epeirun 1. I1., umkun E. A. Metoauka peiieHus 3a1ad no XuMuu: y4eo.

noco0wue AJist CTYJIEHTOB IeJl. UH-TOB 10 OMoJI. U XuM. criell. — M.: [IpocBenienue,



1989. - 176 c.

5. 3notHukoB J. I'. XUMHUYECKUN SKCIEPUMEHT KaK ceudUUeCcKuii MeTo 1
oOyuenus // IlepBoe centa0Ops. — 2007. — Ne 24,

6. Mommaanosa I'. H., Cractuaa M. I'. KonnuecTBeHHEBIE OTHOIIIEHHUSA B XUMUH //
XuMHA U1 IKOJIBHUKOB. — 2020. — Ne 4.

7. O0uas metonuka oOyuenus xumuu B mkose / P. I'. MiBanosa, H. A.
IN'oponunosa, JI. FO. JloOpotun u np.; mox pea. P. I'. Usanosoii. — M.: JIpoda,
2008. — 319 c. (Poccuiickas akanemusi oopazoBanusi — yunurtenio). A.A. KaBepuna,
P.I'. sanosa. I'n. HopmaTtuBHast 6a3a XxuMuueckoro oopa3oBaHus B CpeaHEN
HIKOJIE.

8.Xumus. Penienue 3agannii HOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJI0KHOCTH.

Kax nomyunts MakcumanbHblid 60amt Ha EI'D: yue6. nocobue / A. A. Kaepuna,

I'. H. Monuanosa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: IHTeILIEKT-

LenTp,

2015.-216c.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

VYpox (POI) https://resh.edu.ru

VYpox (Hcoptan) https://nsportal.ru

(AKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru



[Ipesenrtanus (Mudoypox) https://infourok.ru
bubnmoteka [{OK https://m.edsoo.ru
[Ipesentarus (3Hanuo) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

VYpok, npe3erTanuu:https://multiurok.ru

Ypoxk(POKCDOP):https://foxford.ru






