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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma 1mo XMMUU Ha YPOBHE CPEIHErO OOIIEro oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-03 «0O6
oOpa3oBanuu B Poccuiickoit denepanuuny, TpedOBaHUN K pe3ylbTaTaM OCBOCHUS
benepanbHOM oOpazoBaTebHON MPOTrpaMMBbI CpeaHero o011ero
obpazopanusa(POII COO), npencraBiaeHHbIX B denepalbHOM TOCyIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydyeOHOro mpeaMera «XuMHUs» B 00pazoBaTelbHBIX OpraHuzamusx Poccuiickoii
Odenepanuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTellbHbIE TMPOTPAMMBI, |
OCHOBHBIX moOJIOKeHUHA «CTpaTerum pas3BUTHs BocnHUTaHus B Poccuiickoit
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHsS 3aHUMAeT BaXKHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAydHOro oOpaszoBanmsi ywammxcs 10-11  kmaccos.
N3ydyenue mpenmera, peanuzyeMoe B YCIOBUAX JuddepeHInpoBaHHOTO,
npodUIbHOrO OO0y4YEeHHs, NPU3BAHO OOECHEYHUTh OO0IIE0OpPa3OBATEIbHYIO H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIIYCKHHKOB IIIKOJbI, HEOOXOAMUMYIO Jif
aJanTaiyuy UX K ObICTPO MEHSIOMIMMCS YCIOBUSIM KU3HU B COLIMYME, a TaKkKe IS
MPOJOJDKEHUST OOYYEHHsS] B OpPraHu3alusax MpOoPEecCHOHAIBHOIO 00Opa3OBaHUS, B
KOTOPBIX XUMUS SIBISIETCA OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B nporpaMMe no XMMHM Ha3Hay€HUE TMpeaMeTa «XUMHUS» TOoJydaeT
HOAPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIAralOIUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEp)KaHMs,
pe3ysbTaToOB O0y4YeHHUs] M TpeOOBAaHUM K YPOBHIO IMOATOTOBKH BBIMYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJICYIOLIME BBIMIOJHSEMbIE MPOrPaMMON IO
XUMUU (QYHKIUU:

e UH(OPMAIMOHHO-METOANYECKAs], peaju3alusi KOTOpoi oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOy4deHHMsI, BOCIIUTAHUS U Pa3BUTHs 00Y4arOIIMXCsl CPEICTBAMU MTPEIMETA,
U3Yy4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpast MpeayCcMaTpUBAET
OIpE/AENICHHE: MPUHLMUIIOB CTPYKTYPUPOBAHUS M IOCIEAOBATEIbHOCTH
M3Yy4eHHUs] y4eOHOro marepualia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJII U OIIEHKM O00pa30oBaTENbHBIX JOCTHXKEHUU OOYUYaIOLIUXCS B
pamMKax WTOTOBOM aTTecTaluu B (QopMe E€IUHOTO TOCYAapCTBEHHOTO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriayOnEéHHOTO U3y4EHHS] XUMUM:



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIA W3y4eHUs B paMKax OTIENbHBIX MNpOQUIEH, IperycMaTpuBaeT
pacnpeqereHue MW CTPYKTYpUpPOBaHUE €ro 1Mo KjaccaM, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET MPUMEpPHOE paclpeesieHne Yy4eOHOro BPEMEHHU, PEKOMEHyeMOro
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e TIIpeyaraeT MPUMEPHYIO IOCJIEJOBATEIbHOCTh HM3y4eHUs Y4eOHOro
Marepuasia ¢ y4€TOM JIOTMKH MOCTPOCHUSI Kypca, BHYTPUIPEAMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero o0Imero oOpa3oBaHUA, COAEPIKATEIbHON XapaKTEPUCTHKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
pOrpaMMbl CpEIHErO o011eTo o0Opa3oBaHUs (JINYHOCTHBIX,
MeTalpeIMETHbIX, MPEIMETHBIX), a TaKKe C y4E€TOM OCHOBHBIX BHJIOB
y4e€0HO-TI03HABATENbHBIX  JACHCTBUI  OOy4YarolIerocss MO OCBOEHUIO
COJIEpKaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM MO3HMLMAM B IPOrpamMMme MO XMMHUHU IPEAYCMOTpEHa
MIPEEMCTBEHHOCTh C OOY4YEeHHMEM XHMHUM Ha YPOBHE OCHOBHOIO OOILETro
oOpa3oBaHusa. 3a mpeleNaMyd  YCTAHOBJIEHHOH NIpoOrpaMMOMl MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COAEpKaHUA y4eOHOro mpeaMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HAlpaBJICHUEM KOHKPETHOIO
npodusns o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TPEeIMETOB 0a30BOro M yriayOJEHHOro YpPOBHEH B cHCTEME
muddepeHIMpoBaHHOTO O0yYEHUS Ha YpPOBHE CpPEIHEro o0Imero oOpa3oBaHUs
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
NPEEeMCTBEHHOCTH €  MOCIEAYIOUIMM  J3TarioM  MOJYYeHUS  XUMHYECKOTO
o0pa3oBaHus B paMKax HW3y4YEHUS CIEHHAIBHBIX €CTECTBEHHO-HAYyYHBIX H
XUMUYECKUX JUCIMIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaaIbHOro
oOpa3oBaHus. B 3Toil cBf3M H3ydyeHUE NpeaMeTra «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W  YIUIYOJEHUE TEOPETUYECKOW U
IPaKTUYECKOM MOATOTOBKH OOY4YaIOUIUXCsl, BHIOPABIIUX OMpPEAeIEHHbBIN TpOoPHIib
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEAYIOIIETO MOJYYCHUS] XUMUYECKOTO
o0Opa3oBaHus B opraHu3anusx npodeccuonaibHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUpyeMBIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHOW MPOrpaMMbl CPEIHEro o0Iero o0pa3oBaHUs
U3Y4YEHHE TNpeaMera «XHMHUS» OpPUEHTUPOBAHO TAaKXKE Ha pEIICHHE 3a1ad



BOCIUTAHUS U COLMAIBLHOTO Pa3BUTHUSL 0Oydaroumxcs, Ha (OpMUPOBAHHE Yy HUX
OOIIEUHTEIIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3alUU y4eOHOTO Tpyla U
00OOIIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HMMEIOMNX  MEXIAUCIUILINHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpenesaeHnn moaxoa0B K 0OTOOPY U CTPYKTYpHOU
OpraHu3alliy COJEP)KaHUsA STUX KypPCOB B MPOTpamMMe MO XHMHH 32 OCHOBY
npudaTel nojoxkeHus GI'OC COO o pasznuuusx 06a30BOT0 W yrIyOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy copepkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpPraHWYecKasi XUMHS» COCTaBJSIET COBOKYMHOCTh MPEAMETHBIX 3HAHUA |
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa cUcTema
3HaHUU TIOJy4YaeT OMpPENeIEHHOE TEOPETUUYECKOE JOIMOJHEHHE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH  CYILIECTBEHHO OOJbIIMK  00bEM  (PAKTOIOTHYECKOTrO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3ydeHHUs IMpeaMera obecreyeHa
BO3MOXKHOCTh 3HAYUTENBHOTO YBEJIWYEHUS O00bEMa 3HAHUM O XUMHYECKUX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN Ha OCHOBE PACHIMpPEHUs U YriyOJeHHs
MPEICTaBICHUNA O CTPOCHHH BEIIECTBA, XMMHUYECKOH CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKINi, paCCMAaTPUBAEMBIX C TOUYKHU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoauHaMuKku. WM3ydeHne mnepumoandeckoro 3akoHa U Ilepuogmueckoit
CUCTEMbl  XHMMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX TPEICTABICHUSIX O CTPOCHUHM aToMa. XUMUYECKas CBSI3b
OOBSICHSIETCS C TOYKH 3PEHUS] SHEPreTUIECKIX U3MEHEHUU Tpu €€ 00pa3oBaHUH U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUTIOB ~ pEaKIWil  JomonHseTcs  (GOpPMUPOBAHWEM  TPEJCTaBICHUH 00
AIEKTPOXUMUYECKUX MPOIIECCax U IEKTPOIN3E PACILIABOB U PACTBOPOB BEILECTB.
B kxypce opranuueckoil XMMHH TPH PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUH ynessieTcs 0co00e BHHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aMMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX pEaKlUi.

Oco0oe 3HaueHWEe HMEEeT TO, 4YTO Ha COJEpPKAaHHE KYypCOB XUMHH
YrIyOJIEHHOTO YPOBHS U3Yy4YEHUS [Tl KJIACCOB OMpeAeIEHHOT0 Mpoduis (TJIaBHBIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHHM K oOIeld cucreme
IIPEIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEXHBIC MPEAMEThI. Tak, Harpumep,
B COJICpAHUM TMPEaMeTa JUIsl KJIACCOB XMMHUKO-(PU3UYECKOro Mpoduist O0IbIIoe
3HaueHUE OYJyT MMETh 3JIEMEHTHhl yueOHOro marepuaia mno odmed xumuu. [Ipu
U3y4EeHUU TIpefMeTa B JAaHHOM CcIydae akIeHT OyaeT clenaH Ha OOIIHOCTH
METOJIOB TO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHH W B (PU3UKE: aTOMHO-
MOJICKYJISIpHasi Teopus (MOJEKYJsipHas Teopus B (PU3MKE), 3aKOHBI COXpPAHEHUS



Maccbl M DHEPrUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOIM3a, IPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO Xe BpemMs B COOEpKAaHMM TIpeAMETa [ KJIACCOB XUMUKO-
OMOJIOrHYecKOro npoduiis OOJBUINI yAENbHBIM Bec OyJeT MMETh OpraHuyecKas
xumuss. B 3TOM ciayyae mpenocTaBisieTCs  BO3MOXKHOCTh i Oojee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUAbL, OEJIKU, VYIJIeBOAbl, HYKJICHHOBBIC
KUCJIOTBI U Apyrue. IIpyu 3TOM 3HaHUA O COCTaBE M CBOWCTBAX IPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKUX BEUIECTB CIY)KAT OCHOBOM [IJIsl W3Y4YEHUS
CYLIHOCTH MPOLIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIEBAPCHHUS.

B mnnane ¢opMupoBaHus OCHOB HAydyHOIO MHPOBO33PEHMS, OCBOCHUS
OO0IIEHay4YHbIX METO/I0B ITO3HAHMSI U OIbITA IPAKTUYECKOIO IPUMEHEHUS HAyYHbIX
3HaHUW H3ydeHue mnpenMera «XUMHUS» Ha YriyOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3AX C Y4eOHbIMM IpeIMETaMH, BXOJSAIIMMU B COCTaB
npeaMeTHhIX obnacteil «EcTtecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uH(popMaTuKa» U «PycCckuil A3bIK U TUTEpATypay.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O M CPEIHEro ooiiero oopa3zoBanus (Ha 6a30BOM
YpPOBHE), 3a7aueil MEpBOCTEIIEHHON 3HaYUMOCTHU SIBJIsSIETCS (POPMUPOBAHUE OCHOB
HAyKd XHMHUU Kak OOJIACTU COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTUYECKOM
NEATEIIbHOCTU Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenue
TOW 3ajaud Ha YriayOJIEHHOM YpOBHE W3Y4YEHHs MpeAMeTa Mpearnoaraer
pean3aluIo TaKUX 1EJIeH, Kak:

e (opMupOBaHHE TMpPEJICTaBICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH ABJIEHUN MPUPOBI, O MECTE XUMUHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ Beaylled poilu B oOecreueHuu
YCTOMYMBOrO  pa3BUTUS  4YEJIOBEYECTBA: B  PEHIGHUH  MpodseM
HKOJIOTUYECKON, SHEPreTUUECKONW M MUILEBON O€30MaCHOCTH, B pa3BUTUHU
MEJIULMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
00ECreUeHNN palMOHAIbHOIO MPUPOAOIIOIB30BaHUsA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTYpbl YEJIOBEKAa, a TAaKKE 3KOJIOIMYECKH
00OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 310POBBIO U MPUPOJHON CpeeE;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA: (yHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOGHHM BEUIECTBA HA pPa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJSIDHOM,  HaIMOJEKYJISAPHOM, O  TEPMOAWHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHMS XMUMHUYECKUX PEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
Hay4YHBIX IPUHLIHUIAX XUMHUYECKOTO MPOU3BOJICTBA;

dhopmupoBaHue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUU HJIs1 OOBSICHEHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PeIIeHUs Po0JIeM, CBA3aHHBIX C XUMUEH, MPOTHO3UPOBAHNUS,
aHAJIN3a U OLIEHKHU C MO3ULIMNA DKOJOTHUYECKOI 0€30ITaCHOCTH MOCJIEACTBUN
OBITOBOM W TIPOU3BOJCTBEHHOM JEATEIHLHOCTH YEJIOBEKAa, CBS3AHHOU C
XUMUYECKUM  IPOU3BOJICTBOM, HCIOJB30BAaHUEM U  IepepaboTKOM
BEILIECTB;

yriayOJeHue  TPEACTaBICHWH O  HAyYHBIX  METOAaxX  IO3HaHWS,
HEOOXOJIMMBIX i1 TPUOOPETEHHs] YMEHUN OpPUEHTUPOBATHCA B MHpPE
BEIIECTB U OOBACHEHUS XUMHUECKUX SIBJICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON NEATEIbHOCTU U MIOBCEAHEBHOM KU3HMU.

B mnnane pcaim3anun IICPBOOUCPCAHBIX BOCIIMTATCIBHBIX W Pa3BHUBAIOIINX

GYHKIIUNA TIETOCTHOM CHUCTEMBI CPEAHETOo OO0IIero oOpa3oBaHUsS NPHU WU3YUYCHHH
npenMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TaKKE LIEIH U 33J]a4H, KaK:

BOCIIUTaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH TIPUPOIHI,
YB@KEHUS K TMPOIECCY TBOPUECTBA B OO0JACTH TEOPETHUYECCKUX U
NPUKJIATHBIX HCCICIOBAaHUN B XUMHUHU, (OPMHUPOBAHUE MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMd K OOYYCHHIO M IIO3HAHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJIFO W  CaMOBOCIIUTAaHHUIO HA  OCHOBE  YCBOCHUS
OOIIICYETOBEYCCKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYCCKHX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHHUIO KaK
YCIIOBHIO YCTICTITHON MPO¢eCCHOHATHHON M OOIECTBEHHON JIeATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHHWSI K CBOEMY 3J0pPOBBI0 M MOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

dbopMupoBaHHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHMS,
Pa3BUTHE IKOJOTUICCKON KYIbTYpbhl, TPHUOOPETESHUE ONBITA OOIIECTBCHHO -
MOJIE3HOMN SKOJIOTMYECKOUN AEATEIbHOCTH.

OO011ee YMCII0 YacoB, MPENYCMOTPEHHBIX JUIsl U3yUYEHUS XUMUU Ha YIITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisier 204 yacoB: B 10 kimacce —
102 gaca (3 gaca B Hezenmto), B 11 kmacce — 102 gaca (3 yaca B HEJETO).



COJEP)KXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aroMa YIriiepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHMS. BasleHTHBbIE BO3MOXKHOCTHM aToMa YIJIEpOJa. XHWMHYECKas CBS3b B
OpPraHMYEeCKUX COEAMHEHUAX. Tulbl TUOpUAM3alMK  aTOMHBIX OpOuTanen
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJEHTHOUW CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIM). THUmNbl MEepeKpbIBaHUS ATOMHBIX OpOWUTaNed, G- MU T-CBA3M.
OpunapHasi, 1BOMHAs W TporHas cBsA3b. CroOCOOBI pa3pbiBa CBSI3e B MOJEKYax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopust cTpoeHuss opraHuueckux coeauHeHnit A.M. byriaepoa wu
COBPEMEHHBIE IIPEJICTABIEHUS O CTPYKTYPE MOJIEKYNL. 3HAYEHHUE TEOPUH CTPOECHUS
OPraHMYECKUX COeAUHEHUH. MONeKyIsipHble U  CTPYKTYpHbIE (DOPMYIIBI.
CrpykrypHble (QOpMyibl pa3IM4HBIX BHUJOB: pa3BEPHYyTas, COKpalEHHas,
ckenetHas. M3omepus. Buabsl H30MEpHM: CTPYKTYpHas, NPOCTPAHCTBEHHAS.
DnexTpoHHbIE 3PPEKThl B MOJIEKYJaX OPraHMYECKUX COCAMHEHUH (MHIYKTHUBHBIHI
U Me30MepHbIN 3(DPEKTHI).

[IpencraBienue o kiaccuukanuu opraHudeckux BemiecTB. [loHsiTue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKJaTypa opranndeckux coeauHenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTZEJIbHBIX IIPEICTaBUTEIICH.

OcoOeHHOCTH M KJacCU(UKAIMS OpraHUYecKux peakiuil. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3y4EHHs BEUIECTB M WX IPEBpAIlCHUI:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIIBITHI II0 IIPEBPAIECHHUI0 OPraHWYECKUX BEUIECTB IPU HArpeBaHUU
(mnaBieHue, OOYIJIMBAHWE M TOPEHME), KOHCTPYMPOBAHME MOJENEH MOJIEKYI
OpPraHUYECKUX BEIIECTB.

YriieBonopoasl.

Ankanbl. ['omonoruueckuil psj ajkaHoB, oomas (Gopmyia, HOMEHKIATypa H
M30MepHUs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpuaIn3anusl aTOMHBIX OpOWTaneil yriepoaa, G-cBsi3b. DU3MYECKHE CBOMCTBA
AJIKaHOB.



XUMHYECKHE CBOWCTBA AQJIKAHOB: pEaKLUU 3aMEIICHUs, H30MEpU3alllH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

[Huknoankansl. O01mas Gopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHUS M XHMHMUYECKHX CBOMCTB MalblX (LUKJIONPOIAH, LUKIOOYyTaH) U
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DNEKTPOHHOE ¥  IPOCTPAHCTBEHHOEC CTPOCHHE MOJEKY] anKeHOB, SP°-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuzomepus. Dusnyeckue CBONCTBA aAJIKEHOB.
XUMUYECKUE CBOWCTBA: PEAKIMM NPUCOECTUHEHMS, 3aMEIICHUS B O-[10JI0KEHUE
IIpU JBOMHOM CBS3U, NOJUMEpU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccuduxamus ankaaneHoB (CONpsbKEHHBIE, U30JIUPOBAHHbBIE,
Kymyauposannsie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOECHUSI U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- wu 1 4-pucoenunenue. llonmmmepnszanus
CONPSKEHHBIX AUEHOB. CrIOCOOBI MOJTy4eHUsI U IPUMEHEHHUE aJIKaIUEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MepHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKHMHOB, SP-
rudpuau3anusi aTOMHBIX opOuTanen yriepona. dusumdeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TpPOMHYIO cBsI3b. KauecTBeHHBIE peakliuyi Ha TPOMHYIO CBA3b. CIOCOOBI MOIYYEeHUS
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yriieBoaopoasl (apeHbl). ['oMOJOruyeckuid psii apeHoB,
obmiast (opMyia, HOMEHKIATypa U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJEKYIbl OeH3o0ma. DU3HUECKUE CBOWCTBA apPEHOB. XUMHUYECKHE
CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: pEaKIUU 3aMelIeHHs B OEH30JbHOM KOJIbLIE U
YIIEBOJOPOJIHOM pPaJHMKale, PEaKIUU MPUCOECIUHEHHUS, OKHCJIEHHE T'OMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBLIE Ha MpHUMEpEe AIKUIbHBIX PagUKajoOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOrPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHble Ta3sl. HegTh 1 €€ mpoucxoxaeHue.
KamenHbIi1 yroiab ¥ OpoaykThl ero nepepadotku. CrnocoOsl nepepaboTKu HEPTH:



NEPETOHKA, KPEKUHT (TepMHUUYECKHH, KaTaTUTHYECKU), PUGOPMHHT, MHPOJIU3.
[IponykTel mepepaboTku HEDTH, UX MPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMH YTJIEBOAOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJIOr€HIPOU3BOJHBIX YIIIEBOJIOPONOB. Peakuuu
3aMCIICHUS] TaJlOTéHa Ha THAPOKCOTPYITY, HHUTPOTPYNNY, ITHAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOreHNPOU3BOAHBIE BOJHOTO W CIIMPTOBOTO
pacTBopa ménoun. B3zaumMoaeiicTBie TUTAIOr€HAIKaHOB C MarHUEM M IIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpraHUYECKUX BEIICCTB.

DOKCNEpUMEHTAILHBIE METOABl HM3YyYEHHs] BEUIECTB M WX MPEBPAIICHUIA:
n3ydeHue (U3NYECKUX CBOWCTB YIIJIEBOJIOPOIOB (PACTBOPHUMOCTH), KAUECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJACcCOB (oOeclBeurMBaHUE OPOMHON WIU
HMOAHOW BOJIbI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBHUE alleTUJIEHA C
aMMHa4YHBIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyXeHHE
yriepoia M BOJOpPOJIa B OPraHMYECKHX BEHIECTBAX, MOJy4€HUE OSTHICHA U
M3y4YEHUE €ro CBOMCTB, O3HaKOMJICHHWE C KosutekmusmMu «HedTe» m «Yromby», C
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIJIEBOJIOPOJIOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOJOPOIOB.

Kuciaoponconepxamue opranHudecKue coeJHHEHH.

[IpenenbHbie OmHOATOMHBIE CHUPTHL. CTpoeHHE MOJEKYyJl (Ha MpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa U  kiaccupukanus. Du3NUECKHE CBOMCTBA  MpeeIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHbIE CBSI3U MEXAYy MOJEKYJaMU CIUPTOB.
XVWMHYECKUE CBOWCTBA: pEaKlUHW 3aMelIeHUs, JeTujpaTaliuu, OKHUCIICHHS,
B3aMMOJICHCTBHE C  OPraHMYECKUMH W  HEOPraHWYCCKUMH  KHCIIOTaMH.
KauecTtBeHHas peakuns Ha OQHOATOMHBIE CIIUPTHL. JIeWCTBUE 3TaHOIA U METAHOJIA
Ha opraHu3Mm uenoBeka. CrocoObl MONY4YEHUS W MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie 2dupsl, HOMEHKIAaTypa U u3oMepus. OcobeHHOCTH (PU3NYECKHX U
XUMUYECKUX CBOMCTB.

MHoOroaTOMHBIE CIHUPTHI — ATWICHIJIMKOJIb W TIHMIEpUH. Du3ndeckue u
XUMUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJCHCTBHE C OPraHUYECKUMU
U HEOPraHMYECKMMU KHUCJIOTaMHU, KadyeCTBEHHas peakidusd Ha MHOTOaTOMHbBIC
cupthl. [lpencraBienne o MexaHU3ME pPeaklMil HYKJICOPHUIBLHOIO 3aMelleHUS.
HeiictBue Ha opranu3zM denoBeka. CrnocoObl TMONY4YeHHS U MPUMEHEHHE
MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIIMSHUE THUIPOKCOTPYIIBI U
oenzonbHOTO siApa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
Crioco6b! onmyyeHus 1 npuMeHeHue genona. enonpopmanbaeruaHas CMOa.

KapOoHMWIIbHBIE COETMHEHUSI — ATTbJETHIBl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XMMHUYECKHE  CBOWCTBA  QIBJETMJIOB M  KETOHOB:  PEaKUUHU
npucoenuHeHuss. OKUCIEHUE albIEruA0B, KAYECTBEHHbIC PEAKIIUU Ha albICTUbL
CniocoObl oy4YeHUs U MPUMEHEHUE albAETUI0B U KETOHOB.

OnHOOCHOBHBIE MpefeNibHbIe KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJI KapOOHOBBIX KUCHOT. 30Mepusi u HoMeHKIaTypa. Pu3ndeckue cBoicTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHCIOT. BomopomHbie cBS3U MEXIy
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHsATHE O NPOM3BOAHBIX
KapOOHOBBIX KHUCIOT — CJIOXKHBIX 3upax. MHoroobpasue KapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEAETbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
IUKapOOHOBBIX KUCIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpencTaBuTeny BhICIINX
KapOOHOBBIX KHCJIOT: CT€APUHOBAs, NAJIbMUTHUHOBAsS, OJCUHOBAS, JUHOJIEBAs,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxubie 3¢upbl. ['omonoruueckuilt psan, oOmas dopMmyna, HU30Mepus U
HOMEHKJIaTypa. PU3MYECKMEe W XUMHUUYECKHE CBOMCTBA: TUAPOJIU3 B KHCJIOW U
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenue, puznueckue U XUMHUYECKHUE CBOWCTBA KUPOB: TUIPOJIH3 B
KHUCIION U 11esI0uHoM cpefie. OcOOEHHOCTH CBOMCTB KMPOB, COAEPKAIIUX OCTaTKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

Mpia KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, X MOIOIIEE JICHCTBHE.

OO6mras xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnueckue CBOMCTBA M HaxoxkJeHue B mpupojae. DoTocuHres.
XHAMUYECKUE CBOMCTBA IIFOKO3bI: PEAKIUU C YYaCTHEM CIIUPTOBBIX U AJIbJAECTHIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQYECHUE B KU3ZHEACATEIBbHOCTH OpraHu3ma. Jlucaxapuasl: caxapo3a, MaJbTO3a U
nakTo3a. BoccranasimBaromye 1 HEBOCCTaHABIMBAKOIIME Aucaxapubl. [ 'naponus
nucaxapunoB. Haxoxnenue B mpupozae u npuMeHenue. [lomucaxapuasl: kpaxmar,
IVIMKOTEH W 1eiunoyio3a. CTpoeHne MakpoOMOJNEKYyJd KpaxMala, TIUMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA Kpaxmaia: THAPOJIU3, KAaUeCTBEHHAs PEAKUUS C HOAOM. XUMHYECKHE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIN3, MoiydeHue 3(pupoB uemnono3bl. [loHstue 00
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJICHHE ATHUJIOBOTO CIUPTA B aJIbJICTH HA PacKaJ€HHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), KAa4YeCTBEHHBIC PEAKIMW Ha ambJeTHABl (C THAPOKCHIOM
auammuHcepeOpa(l) wu  ruapokcumom  menu(ll)), peakius  raMmnepuHa  C
ruapokcuom Mmeau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOWM KHCIIOTHI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
(denonby, «KapOoHoBbie KUCTOTHI. CI0KHBIE 3PUPBI».

A3oTcoaep:Kaliue OpraHudecKue coeJMHeHusl.

AMWHBI — OpraHMYECKUe MPOU3BOAHBIC aMMuaka. Knaccudukanuys aMuHOB:
anudaruyeckue W apoMaTUYeCKHe; IEepPBUYHbBIE, BTOPUYHBIE M TPETHUYHBIE.
Crtpoenne monekyn, obmas (opmysa, U30MepHsi, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anuaTUYECKUX aMHHOB: OCHOBHBIE CBOWCTBA,
ATKWINPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu anKuiIaMMOHUS.

AHUIIMH — TIPEJCTaBUTENIb aMUHOB apomMaruyeckoro psjga. CrpoeHue
aHwIMHA. B3anMHOE BIHMsIHUE TPYIIT aTOMOB B MOJIeKyJie aHuiInHa. OcOOCHHOCTH
XUMUYECKUX CBOWUCTB aHuiuHA. KadecTBeHHBIE peakinuu Ha aHUiIuH. CrocoOsbl
MOJTYUCHHUSI W TIpUMEHEHHE amudarndeckux amuHoB. l[lomydyeHue aHuWIWMHA U3
HUTPOOEH30J1a.

AwmuHokucnoTel. HoMeHkmarypa u uzomepusi. OtaenbHbIe TPEICTaBUTEIH O
AMUHOKHCJIOT:  TJIMIWH, aJaHuH. Ou3nyeckwe CBOWCTBA aMHUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHCHUM, peaklus TOJUKOHJCHCAIUH, OOpa3oBaHUE TICNITHIHON CBS3H.
buonorunueckoe 3naueHne aMuHOKUCIOT. CHHTE3 ¥ TUIPOJIN3 TIETITH/IOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: THAPOJIN3, JI€HATypalus,
KAaueCTBEHHBIE PEaKLUU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOopeHre OCIKOB B BOJAE, JAEHATypalus OCJIKOB IPH HArpeBaHUU, I[BETHHIC
peaknuu Ha O€TKH, pEIICHWEe OSKCIEePUMEHTAIBHBIX 3aJad 10  TeMaMm
«A30Tcojiep)Kalue  OopraHUYeckue  coenuHeHus’» U «Pacnmo3HaBaHue
OpPTaHWYECKUX COCTUHEHUID.

BbicokomoJieKy IsipHbIE COeUHEHMS .

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHDb MOJUMEPHU3AINH, CPEAHSS MOJICKYISIpPHAS



macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJIEKYJISIPHBIX COCIUHEHHN —
NOJIMMEPU3aLUs U ITOJTMKOHICHCALIHSL.

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
HNOJUBUHWIXJIOPU], TOJUCTUPOA, MOJUMETHIMETAaKpHIaT, MOJIUKapOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DnacToMepsl: HaTypalbHbINA Kay4yK, CUHTETUYECKUE Kay4dyKd
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HarypasibHble (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeIUaTbHOTO Ha3HA4YCHUS (Tedion, KeBJap,
AJIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMbie OTUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB M HUX IPEBPALLECHUIA:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, PEIICHHWE JKCIEPUMEHTAIbHBIX 3a1ay 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

Haxoxxnenue MoONEKyIsIpHON (OPMYNBI OPraHHMYECKOro COCAMHEHUS TI0
MacCoBbIM JIOJSIM  DJIEMEHTOB, BXO[SIIMX B €ro COCTaB, HaX0XJICHHE
MOJIEKYJISIpHOM (DOPMYJIBI  OPraHMYECKOTO COEAMHEHUs 1o Mmacce (00BEMY)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIM BBIXOJA MPOAYKTA PEAKUHH OT TEOPETUUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3EU IPU U3YYEHUU OPraHUYECKON XWUMUHU B
10 kimacce OCYUIIECTBIISIETCS 4e€pe3 HCIOIb30BaHUE KaK OOIIUX EeCTECTBEHHO-
Hay4HbIX TOHATHH, Tak M TOHSATUH, MPUHATBIX B OTIEIBHBIX MpeaMETax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTe3, Kiaccudukaius, HAOIIOJEeHUE, H3MEpPEHHUE,
JKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKU YPOBEHb, BEUIECTBO, TE€NO, OOBEM, arperaTHoe COCTOSHHUE
BEUIECTBA, (IM3MYECKUE BEIUYMHBI, €IUHULIBI W3MEpPEHUs, CKOPOCTb, SHEPIHs,
Macca.

buonorusi: knetka, oOpraHusM, 3KOocuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(QHBIA M reTepoTpodHbI TUN NHUTaHUS, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHoONmOrWs: MNHUIIEBBICE MPOAYKTHl, OCHOBBI PpAI[MOHATBHOIO IHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIIAS N HEOPTAHUYECKAS XUMUSA

Teopernyeckue OCHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX sjiep. XUMHUUecKuid aneMmeHT. M3otonbl. CtpoeHue
AJEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBbIE YHUCIA. DHEPreTUYECKUE YPOBHU U
nolypoBHU. ATOMHbIe opouTanu. Knaccudukanys XuMuyeckux 3J1eMeHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 9SJIEKTPOHOB IO AaTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM W BO30YKIEHHOM COCTOSIHHUH, SJICKTPOHHBIE KOH(MUTYpAIlMd HWOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucreMa XUMUYECKUX JJIEMEHTOB
JI.1. MenneneeBa. CBsi3b MEPUOANMYECKOrO 3akoHa W llepmommueckoil cUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoauueckoro 3akona /.. Menneneena.

XuMuueckass CBi3b. BHIbl XUMHYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JTOHOPHO-AKLIENTOPHBINA. DHEPrus U JyiuHa CBA3U. [10JIsIpHOCTH, HATPaBICHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOW CBsA3U. Kparaele cBsa3u. Bopopoanas CBA3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHEHUMN
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBieHre 0 KOMIUIEKCHBIX coeIuHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsitue o nucnepcHbix cucremax. MctuHubie pacTBOphl. lIpeacraBinenue o
KOJUTOMAHBIX pacTBopax. CrmocoObl BBIPAKEHHS KOHIIEHTpAIMM PacTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B PACTBOpE, MOJIApHAs KOHUEHTpaus. HacellieHHbie u
HEHACBIIIEHHBIE PACTBOPbI, PACTBOPUMOCTh. Kpucramuioruaparsl.



Krnaccudukarus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBUAIbHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruu NMpU XUMHUYECKUX peakiusix. TernoBbie 3PPeKThl XUMUYECKUX PEaKIIHil.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHbie peakiuu. Karanus u kataau3aTopsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMudeckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTuyeckas auccouuanus. CuiibHble H  ciaOble  3JIEKTPOJIUTHL
Crenenp nuccouuanuu. Cpena BOJHBIX pPAacCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakinu.  CTeneHb  OKUCIICHUS.
Okucnurenb M BOCCTAaHOBHUTENb. [Ipoliecchl OKUCIEHUS W BOCCTAHOBJIICHHS.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
pa3lIoKEHUE TMEPOKCHIA BOAOpPOAA B IIPUCYTCTBUU Karajaus3aropa, MOJIEIU
KPUCTALTUYECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTpe/IeICHIE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUu ¢ TOJOKEHUE XUMHYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[lonoxenne HemeraiuioB B llepuomnueckot cucTeME  XMUMHUYECKHUX
sanementoB J.M. MenpneneeBa 1 0COOEHHOCTU CTPOEHHUSI UX aTOMOB. Duznueckue
CBOMCTBa HEMETAIOB. AJUIOTPONHS HEMETAIOB (HAa MPUMEpPE KHUCIOPOAA, CEPBI,
dbocdopa u yriaeposaa).

Bonopon. Ilomydenue, ¢usznueckne W XUMHUYECKHE CBOWCTBA: PEAKIIUU C
METAUIAMA W HEMETAJUIAaMHM, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WIapuBbL
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, cocoObl MONYYeHHUs, PU3HMUECKUE U
XUMHUYECKUE CBOMCTBA. | alloreHoBOIOpobl. BaxkHEUIIME KHUCIOPOICOACPKAIINE
COeIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [[puMeHeHne rajloreHoB U UX COEAUHEHUMN.



Kucnopoa, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CHOCOOBI MOTyYEHUs
kuciopona. duznueckue U XUMUYECKHUE CBOMCTBA M NMPUMEHEHHE KHUCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenwe B mpupoze, CIOCOObI TONy4dyeHHUs, (QU3NYecKue u
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyd. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHue B TMpupoJie, CIOCOObI TOJNy4YeHUs, (PUIHUECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI ¥ UX coJid. OCOOCHHOCTH CBOMCTB a30THOM KHUCJIOTHI. [IpuMeHeHune a3ora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnmenme B mpupoze, CrmocoObl ToJydeHws, (puzndeckue u
xumuueckue cBoictBa. Dochuasl u dochun. Oxcuanl docdopa, dhochopHas
kuciora u e€ comu. [lpumenenue docdopa u ero coemuaeHuii. dochopHbie
yI00peHUSI.

VYraepon, HaxoxJIeHHE B HOpUpoAe. AJUIOTPOINHBIE MOIU(PUKALIIY.
Ou3nveckue W XUMUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Oxcun yriepona(ll), okcun yraepoga(lV), yrompHas kucimora u e€
coiu. AKTHBHPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YTIIEPOJIOM, U €rO
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumudeckue cBorctBa. Okcua kpemuusa(lV), kpemMHueBas KHUCIIOTa, CUJIUKATHI
[IpumeneHue kpeMHUs U €ro coequHeHu. CTEKII0, €T0 MOoIyYeHUEe, BUAbI CTEKIIA.

[Tonoxxenne MeraiuioB B Ileproanueckor CUCTEME XUMUUYECKUX SJIEMEHTOB.
OcoOEHHOCTH CTpPOCHUSI DJIGKTPOHHBIX 000JI0OYEK aToOMOB MeTawioB. OOmue
¢dusnueckne cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEeKTPOXUMHUUYECKUN psl  HampsokeHuid  MertamwioB.  OOmme  crnocoObl
MOJTY4CHUS METaJUIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPTHS,
anektpomeramutyprus. [loHsitue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuognyeckoid cCUCTEMBI
XUMUYECKUX DJJIEeMEHTOB. Harpuii u kanuil: nonydeHue, QU3NUECKHE W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblLMid: ToJdy4dyeHue, (unyeckue Hu
XUMUYECKUE CBOMCTBA, MPUMEHEHUE TMPOCTHIX BEHIECTB U HUX COCIUHEHUH.
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHMUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHUIA U
TUIAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTIOMUHUS.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHul. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl U auxpomaThl, UX
OKHUCJIMTENbHBIEC CBOMCTBA. [lonydeHue u npuMeHeHue Xxpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnyeckre U XUMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHui. OKCHUIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuyenue u npumeHneHue xemnesa
U €rO0 CIUIABOB.

PusnyecKkrue 1 XUMHUYECKUE CBOMCTBA MeAU U €€ coenuHenuil. llonyyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[Muak: momydeHue, (U3MYECKHME M XUMHUYECKHE CBOicTBa. AMdoTepHbIe
CBOMCTBA OKCHJIa U TUAPOKCH/Ia IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[prmeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB M HX MPEBPALLICHUMN:
u3ydeHue oO0pas3lloB HEMETa/UIoB, TopeHue cepbl, (ocdopa, keneza, MarHus B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U HIETOYHO3EMETBHBIX METAUIOB C BOAOW (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEpPHUAJIOB), B3aUMOJICUCTBUE ITMHKA M JKEJie3a C pacTBOpaMU KHUCIOT U
1iesI04Yel, KAYECTBEHHBIE PeaKlMi Ha HEOPraHWUYECKUE aHUOHBI, KATHOH BOJOPO/a
U KaTHOHBI METAJUIOB, B3aUMOJICMCTBHUE THUJPOKCHUIIOB AIIOMUHHUS U IIMHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorensy, «Cepa u e€ coeguHeHUs», «A30T U GHochop U HX COSAUHEHUSY,
«Mertasubl TJIaBHBIX TOATPYNI», «MeTauibl HOOOUHBIX MOATPYIID.

XUMHUS 1 KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O HAy4YHBIX METOJAaX MO3HAHWUS W METOAOJIOTMA HAYYHOrO MCCIEIOBAHUS.
Hayunbie mpyuHIUIBI OPraHU3AIMU XUMHYECKOTO MPOU3BOICTBA. [[pOMBITIICHHBIE
CIOCOOBI MONYYEHUSI BaKHEHUIITUX BEIIECTB (HA MpUMEpPE MPOU3BOACTBA aMMHUaKa,
CEpHOM KHCIJIOTHI, MeTaHoJa). [IpoMbIluIeHHbIE CIOCOOBI MOTY4YEHUSI METAUIOB U
CIUIaBOB. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpellbl U €ro MOCIEACTBHUS.
Ponb xuMum B o0ecriedueHrH SHEPreTUYeCKOr 0€30MacHOCTH.

Xumuda © 300poBbe uenoBeka. JlekapcrBeHHble cpencrtBa. [IpaBuiia
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XuMun B pa3BUTUU METULIUHBI.



XUMHS MHUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe A00aBku. Poib Xumuu B
oOecreyeHuu MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue u mapdromepHbie cpeacTBa. beitoBas xumus. IlpaBuna
0€30MacHOr0 HCMOJIb30BAHMS TMPENapaToB OBITOBOM XHMHUU B TOBCEIHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuUMHUS B CEJILCKOM X03siiicTBe. OpraHM4ecKue U MUHEpalbHbIC YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpPacKu, CTEKJIO, KepaMHKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

PacuérHble 3anaumn.

Pacuérer: Macchl BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIH 00bEMY OAHOrO M3 Y4YaCTBYIOIIMX B PEAKIMM BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIU OJHO W3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuy, €ClIM OJAHO W3 BEUIECTB JAaHO B BHJE pacTBOpa C ONpeAcIEHHON
MacCOBOM JOJIEM pPACTBOPEHHOrO BEIIECTBA, MACCOBOM JOJIM UM MOJISIPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHnyecko xumuu B 11 Kiacce ocyllecTBIsieTCs Yepe3 UCIOIb30BaHUE Kak
OOIUX €CTECTBEHHO-HAYYHBIX IMOHSTHH, TaK M MOHATUN, IPUHATHIX B OT/IEIHHBIX
peaMeTax €CTECTBEHHO-HAYYHOT' O 1IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CHUHTE3, KiacCUudUKalus, MEepUOJIUIHOCTb, HAOIOACHUE,
M3MEpPEHUE, FKCIEPUMEHT, MO/JIETb, MOACIUPOBAHHUE.

®u3nka: Marepus, MHUKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE€ COCTOSHUE BEIIECTBA, WCATLHBIN Tas,
bu3nuecKkre BEeIMYMHBI, €IMHUIBI U3MEPEHUS, CKOPOCTb, SHEPTUsl, Macca.

buonorus: kierka, opraHu3M, dKocucTema, ouocdepa, METabOINU3M, MAKPO-
Y MUKPO3JIEMEHTHI, OCJIKH, )KUPBI, YIIIEBObI, HYKJIEHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEMIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOIUIUBO,
peECYpCHI.

TexHomorusi: XuMHUeCKasi MPOMBIIIUIECHHOCTh, METAJLTyprus, CTPOUTEIbHbIE
MaTepuaibl, CEbCKOXO3SIMCTBEHHOE MPOU3BOJACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



IperiaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIACICHBI  CICIYIOIIME COCTaBJISIIONIME: OCO3HAHUE
OOYJarOMIMMUCS POCCUMCKOM TPAXKIAHCKONW HJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOONPEAECICHNUIO; HATUYNE MOTUBAIIUU K
OOYy4EeHHIO; TOTOBHOCTH M CIIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MIPABOCO3HAHMS, DKOJIOTHYECKON KYJITYPBI; CITOCOOHOCTh CTABUTH II€JTH U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4Jaromuxcs B MPOIIecce peaan3alinu 00pa3oBaTelIbHON AeSTEILHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTb OIbITA [O3HABATEILHOM M TMPAKTUYECKOU JESATEIHbHOCTH
oOydJaromuxcs B Mpolecce pean3alud 00pa30BaTeIbHON JIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOMOPSIIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH NIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a/1ay, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMEpPEHHWs, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOUIEHHWS K MCTOPUYECKOMY H HAYYHOMY HAaCJIECIUIO
OTECUYECCTBEHHON XMMUU;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUM U MPAKTHYECKOIO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IIPAKTUKOB;



WHTEpEeCa W I[IO3HABATEIIbHBIX MOTHBOB B IMOJYYEHUU U TIOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAl[H, CBA3aHHbIE C XUMUYECKUMU SIBJICHUSMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYSACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEICTBUM
MIOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 370poBOro M Oe3omacHOro o0pa3a KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUST TIpaBUJl 0OE€30IacCHOr0 OOpalieHus C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBHOCTH;

NOHUMAHUA LEHHOCTM TPaBUI HHIUBUAYATbHOIO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS TMOCJIEICTBUN M HENPUSATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPyA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PELUICHUHM NPAKTUYECKUX 3a]ay
COLIMAJILHOI HAIPaBJIIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJIAM TPYZa U PE3yJIbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3oBanus, Oymymiedl mpodeccrmu W peamu3amui COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIECO00PAa3HOro OTHOIICHHUS K NPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOTO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOTHON U COLIMATBHOMN CpEbL;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOJHON cpejie, YMEHHUS MPOrHO3UPOBATh HEOJIArONPHUATHBIC SKOJIOTHYCCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUIA U TPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI MMHU B IO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBLHOU
MPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTHBOCTOSTH HJICOJIOTUH
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNU(PUKA XMMHA KaK HayKd, OCO3HaHUA €€ pOau B
(GbOpMHUPOBAaHUN PALNMOHAIBHOTO HAYyYHOT'O MBIIUICHHS, CO3JaHUU IICJIOCTHOTO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIIEHUU NPoOJIeM COXpaHEHHS
IIPUPOJTHOTO PABHOBECHS;

yOSXKJIEHHOCTM B  0OCOOOM 3HAYUMOCTH XHMHUU IS COBPEMEHHOMU
UUBWIN3AMHA: B €€ T'yMaHHUCTUYECKOM HAIPABICHHOCTH W BA)XHOW pOJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM U DKOJOTHYECKON 0€30IMacHOCTH, B PA3BUTHUHM MEIUIIMHBI, 00CCIICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO 4jieHa
00111eCcTBa;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJH30BaTh
MOJIy9aeMble 3HAHUS U1 aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MPOUCXOSAIINX B HEM M3MEHEHUH, yMEHUS JieJIaTh 00OCHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX ()aKTOB M HWMCIOMIMXCA MJaHHBIX C TIEJbI0 TONy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIBHO HCIIOJb30BaTh XHMHWYECKHE 3HAHHUS I
perieHus npooJieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa3oBaHHI0, K AKTHBHOMY IIOJyYCHHIO HOBBIX 3HAHUW 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3iudHbIX cdepax mpodeccuoHaTbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHbIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 10 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (OPMHUPOBAHUS  MHUPOBO33PCHHUS  OOyYaroIMXCs
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa U CHEMU(UKY METOJOB ITIO3HAHMS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUucTeMa, HayIHbIH (DaKT, IPHHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaIbHBIE ydeOHBIC JICHCTBHUS (TIO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIETEHIIUU 00YyJaroIuXcs;
CIIOCOOHOCTH 00yJaroImuxcst UCTOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHUS W YHHUBEPCAJIbHBIE YYCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHUKAaTHBHBIMH ¥  PETYISTHBHBIMHU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JTOrHYeCKHeE AeliCTBUSA:

CaMOCTOSITEIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl JIEATCIbHOCTH C TTOCTABJICHHBIMHU LICJISIMU;

UCIIOIb30BaTh MPU OCBOEHUU 3HAHUM MTPUEMBI JIOTMUYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJIs1 OOBICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUUYMHHO-CJIECJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUs (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIIOUYCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJIb3YeMbI€ B XUMHUU CHMBOJIMYECKHUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATh MOJICTbHBIC IIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



peakuuu — TpU PEUICHUU YYEOHBIX IMO3HABATENbHBIX M MPAKTUYECKHX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJIETIbHBIEC TIPEJCTABICHUS AJIs1 BBISIBICHUS XapaKTEPHbIX
MPU3HAKOB U3yYaeMBIX BEIIECTB U XUMHUUYECKUX PEaKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 3a/1a4 UCCIIeI0BaHUs, UCIOIb30BaTh IOCTaBICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKIICHUM;

BJaJIeTh HABBIKAMHU CAMOCTOATEIHHOI'O TUIAHUPOBAHUS M TMPOBEACHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
IpOIECcCa, CaMOCTOATEIbHO MPOrHO3UPOBATH €ro pe3yabTaT, (HOPMYIUPOBATH
0000IIeHHS ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHON PadoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
NEATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY
IOUCKY METOJOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IU4HbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uapopmanmei:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHWUKAX WHPopMaruu (HAy4IHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel HTEpHETa), aHAnM3upoBaTh WHOOPMAIUIO Pa3TUYHBIX BUIOB U (HOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTD u
HENPOTUBOPEUHNBOCTB;

bopMyIupoBaTh 3aPOCHl U MPUMEHATh PAa3TUYHBIE METOMBI MPHU TOUCKE H
orbope wuHbOpMaIMK, HEOOXOAMMOW [JIsl BBIMOJHEHHSA Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

NpUOOpeTaTh ONBIT HKCIHOJIb30BaHUS HUHPOPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (OpMY  MpPEACTaBICHUS
uH(popMaiuu (cxembl, TpaduKy, AUarpaMMbl, TaOJIHIIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAauyeCTBE CpPEICTBA Mpu pabore ¢
XUMHUYECKON HMH(pOpMalMel: TMPUMEHATh MEXIpeAMETHbIE ((pu3ndyeckue Hu
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYIIbl, aOOpeBUATYpPbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XOIC JUaJiora /U
JUCKYCCHH, BBICKA3bIBATh UICH, (1)OpMYHI/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJIbTATOB MO3HABATEIILHOM NEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO DKCIIEPUMEHTA, MPAKTUYECKOW pabOoThl MO MCCIIEAOBAaHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, peaIU3aIlii y4eOHOro MPOEKTa, U (OPMYIUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIe YHMBeEpcalbHbIe Y4YeOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEJIaraeMblii  aNTOPUTM JIEUCTBHM TIpH
BBIMIOJIHEHUN Y4E€OHBIX M MCCIEIOBAaTENbCKUX 3a/ay, BbIOMpaTh Hambojee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYIIECTBIISITH CaMOKOHTPOJb JIEATEIHPHOCTH Ha OCHOBE CaMOaHallu3a W
CaMOOIICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIC pe3yabTaThl OCBOCHHSI MTPOTPAMMBI IO XMMHUHU HA yTIyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIer0 0Opa30BaHUsSI BKIIOYAIOT crienuduueckue
I y4eOHOT o TIpeaMeTa « XMMUsD» Hay9IHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUIMA
10 OCBOCHUIO, MHTEPIIPETAIIUU W MPEOOPA30BAHUIO 3HAHWM, BHUIIBI IEATCIHLHOCTH
M0 TOJIYYCHHIO HOBOTO 3HAHWS M MPUMEHEHHWIO 3HAHWNA B Pa3IUYHBIX YU4EOHBIX
CUTYyallHsIX, a TAK)KE B peaIbHBIX KU3HCHHBIX CUTYAIlUSIX, CBI3aHHBIX ¢ XUMueh. B
nporpaMMme IO XHMHH TPEAMETHBIC pPe3ylbTaThl MPEACTABICHBI 10 TOAaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaThl OCBOEHMS Kypca «OpraHuyeckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHH OPraHUYeCKOM
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAayK U €€ POJU B OOCCINEYEHHH YCTONYUBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B Pa3BUTUU MEIULIMHBI, CO3/JaHUM HOBBIX MATEpHAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBbIO U IPUPOJIHOM CpPEIE;

BIIQZICHUE  CHUCTEMOM  XMMHUYECKMX  3HAHMH, KOTOpas  BKJIKOYAeT:
OCHOBOIIOJIAraroIye MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSI aToMa, THOpuAM3alMs aTOMHBIX OpOuTaled, HWOH, MOJeKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTh, CTENIEHb OKUCIICHUS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKENET, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), H30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHasl (TeomeTpuyeckas,
ONTHYECKas), H30MEPbl, TOMOJOIMYECKUN psAll, TOMOJOIH, YIJIEBOIOPOJIBbI,
KHCIIOPOJ- U a30TCOACPKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(nepmonunueckuii 3akoH JI. WM. MenpaeneeBa, TeOpHs CTPOEHUS OPraHUYECKUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $I3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SIBJICHU; MPEACTaBICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX NPOTEKAHMs, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexTrl, opueHtantsl | u |l pona);
(pakTONIOTMYECKUE CBEICHHS O CBOWMCTBAX, COCTaBEe, MOJYyYECHUU U OE30MacHOM
UCIOJIb30BAaHUM BAXXHEHIINX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHYECKOM
JCSTeTbHOCTH  4YeNOBEeKa, OOIIMX  HAayYHbIX MPUHIUIAX  XMUMHUYECKOTO
MPOU3BOCTBA (HA MPUMeEpE MPOU3BOJICTBA METAHOJA, TepepadboTKu HePTH);

C()OPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HUCIIOJIb30BAaTh COOTBETCTBYIOUIUE MOHATHS MPHU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OPMUPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHMUS! XMMHMUYECKUX PEAKLUMN M PAaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ pPEaKIMid  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOrO OallaHca JTUX pEeaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJl OPraHMYECKUX BEIIECTB JIJISl UILUTIOCTPALIUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCMWHCHWM, JaBaTh WM Ha3BaHUSA 10 CHCTEMaTHYCCKOMN
HomeHknarype (IUPAC) u npuBonuTh TpUBHAIbHBIC HA3BaHUS ISl OTAEIBHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EeHOJ, (opManbaeruj, aneTalbIerujl, aleTOH, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KUCTIOTa, CTeAPUHOBAsI, OJICMHOBAS, TAJIbMUTHHOBAS KUCJIOTHI,
[VIMIAH, ajlaHWuH, MaJlbTo3a, ()PyKTO3a, aHWIMH, TUBUHWII, W3OMPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHasT U MOHHAs CBS3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJIOXKEHUS TEOPUH CTPOEHUS
opraandeckux BemecTB A. M. bytiepoBa miist 00bSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepuU30BaTh  COCTaB,  CTPOCHHE,
duznueckrue W XUMUYECKHE CBOWCTBA THIUYHBIX TMPEACTABUTEICH Ppa3IMnIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJIKaJHCHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MMPOCTHIX M CIIOKHBIX 3(UPOB, )KHUPOB, HUTPOCOSAUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, O€JKOB, YIJeBOJOB (MOHO-, JU- U TOJIMUCAXapUJIOB),
WUTIOCTPUPOBATh ~ TCHETHUYECKYIHD  CBA3b  MEXKIY HUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUA C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmy;

chOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT
KpPaTHOCTHU U THIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOUYHUKHU YTIIEBOJIOPOIHOTO
Celpbsi (He(dTh, TPHUPOAHBIA Ta3, Yroilb), CIOCOOBI €ro mepepaboTKu U
MPaKTUIECKOE TIPUMEHEHHE MPOTYKTOB MEPEPadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/Iax TMO3HAHWSA — HAOMIOACHUH, U3MEPECHUH, MOJICTUPOBAHUH, dKCIICPUMEHTE
(peasIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JESATEILHOCTH — aHalu3 M CHUHTE3, CpaBHEHHUE, 0000IlIeHue,



CUCTEMATHU3allUI0, BBISIBIICHHE NMPUYMHHO-CJIEICTBEHHBIX CBS3€M — ISl U3YYECHUS
CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUII;

c(OPMUPOBAHHOCTh YMEHHI: BBISBIISTh B3aUMOCBSI3b XUMUYECKHX 3HAHUM C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CUCTEMHBIC 3HAHUS [0 OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUM, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dopmysaM U ypaBHEHHSIM XUMHUYECKUX pEaKUUd ¢ UCHOJIb30BaHUEM (PU3MUYECKUX
BEIMYMH (Macca, OOBEM Tra30oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOKICHUIO XMMHUYECKOM
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI1: MPOTHO3UPOBATh, aHAIM3UPOBATh U OLCHUBAThH
C TO3UIMH  DKOJOTMYECKOM  OE30MacHOCTH  MOCJEICTBUS ~ OBITOBOM |
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BELIECTB, UCIIOJIb30BATh MOJYYEHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEIICHHIA
npoOJIeM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMUYECKUNA JKCIIEPUMEHT (IOJydEHHE M HW3Y4YEHHE CBOMCTB OpPraHMYECKHUX
BEIIECTB, KA4YECTBEHHbIE PEAKUUU YIJIEBOJOPOJOB PpA3JIMYHBIX KJIACCOB U
KHCIJIOPOACOAEP/KAIUX OPraHUYECKUX BELIECTB, PELICHUE 3KCIEPUMEHTAIBHBIX
3aJja4 1O PAcCHO3HaBAaHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM IpPABUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3yNbTAThl HKCIIEPUMEHTA, aHAITU3UPOBATD U OLEHUBAThH UX TIOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATEIBHOCTU B LEJSAX COXPAHEHUS CBOErO 3J0pPOBbS, OKPYXKAIOIIEH
MPUPOJHON CPeNbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OPraHU3MBbI
OIpeAeNIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMas cMbIca nmokazatens 111K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBISITh IICJICHANIPABICHHBIA TTOUCK
XMMHUYECKON MH(POPMALK B pa3IMYHbIX UCTOUHHUKAX (Hay4YHast U y4eOHO-Hay4Has
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMHUYECKYIO MH(OpMAIIHMIO, NTepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a1aueit.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SBJICHUH MOPUPOIBI, O MECTE€ W 3HAYEHUHU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poJId B OOECIEUCHUH YCTOMYUBOTO
pa3BUTHSI, B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKOW M MHUIIEBOMN
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPIrUM, B OOECIEUYCHUH PAI[MOHAIBLHOTO MPUPOJIOIOIL30BaHUS, B
GbopMUPOBAaHUK MHUPOBO33PEHUS] U OOIIEH KyJIbTYpbl YelOBEeKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE TOHATHS — XUMHWYECKHUH O3JIEMEHT, aToM, SJApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OpOUTATH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUILIATEILHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKass CBSI3b (KOBaJIGHTHAsi, WOHHAs, METAJUIMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJEKTPOJIUTUYECKAS] AUCCOIMAIUS, CTENEHb JIUCCOLMALINH,
BOJOPOAHBIN TIOKa3aTejb, OKUCIUTEIb, BOCCTAHOBUTENb, TEMIOBOM 3 eKT
XUMUYECKON peakluu, CKOPOCTh XUMHUUECKON peaKkMi, XUMUYECKOE PaBHOBECHUE;
TEOPUH U 3aKOHBI (TEOpUs JJIEKTPOJUTHUUECKON IOUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEeBpaIICHUs SHEPTUU NMPU XMMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUM SI3bIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
IPEACTABIEHUS O CTPOCHUM BEIIECTBA HA AaTOMHOM, HMOHHO-MOJEKYISPHOM U
HaJIMOJICKYJISIDHOM YPOBHSIX; TIPEACTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XMUMHUYECKOM PaBHOBECHM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(aKTOJIOrMYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUH U O€30MacHOM
UCIOJIb30BAaHUM BOKHEUIIINX HEOPraHUYECKUX BEHIECTB B OBITY U MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOMMX  HAyYHbIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHMI: BBIABISITh XapaKTEpHbIE MPU3HAKU TOHATHIM,
yCTaHABJIMBAaTh MX B3aMMOCBSI3b, MCIOJIH30BATh COOTBETCTBYIOIIUE MOHSITHUS TPU
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CHMBOJMKY JUIS
cocTaBleHHUS (QOpMya BEHIECTB M  YPaBHEHMM XUMHUYECKHX PEaKLUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBaJICHTHas,
WOHHAs, METAJUIMYECKasi, BOJOPOJHAsA), THUIl KPUCTAJUIMYECKOHM PEIIETKU
KOHKPETHOT'O BEILECTBA;

Cc(OPMUPOBAHHOCTb YMEHHsI OOBSCHSITH 3aBUCUMOCTb CBOWCTB BEILECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHHH:  KJIacCU(UIUMPOBATh:  HEOPraHUYECKHE
BEIIIECTBA 10 UX COCTaBY, XUMUYECKHE PEaKLMU 110 Pa3IMYHbIM [IpU3HAKaM (YHUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(P(eKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); caMOCTOSATENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJI KiIaccupukaiiu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

C(pOPMUPOBAHHOCTb YMEHHUS PACKPBIBATh CMBICI NEPUOANUECKOIO 3aKkoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XMMHYECKMX JJIEMEHTOB II€pBOrO—4YETBEPTOrO IEPUOIOB
[lepuoguueckoin  cucremsr .M.  MenneneeBa,  UCHOJB3ys  TOHSATHS
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTU H3MEHEHHS] CBOMCTB XMMHUYECKHUX HJIEMEHTOB U UX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JIOYEK;

chOpMUPOBAHHOCTh ~YMCHH: XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3IMYHBIX  KJACCOB,  IIOATBEPXKAAThH
CYILIECTBOBAHWE T'€HETHYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMM C
ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

C()OPMUPOBAHHOCTh YMEHHUS PpPaCKpbhIBaThb CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN IMOCPEACTBOM COCTABJICHMS 3JEKTPOHHOro OanaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOO0pa3oBaHus (Ha MpUMeEpPe THAPOKCOKOMITIIEKCOB IMHKA U aJIFOMUHUA);



chOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEaKIUil ¢ YUETOM HX DHEPreTHUECKUX XapaKTEPHUCTHK, XapakKTep
W3MEHEHHSI CKOPOCTH XHUMHMYECKONM peakIMh B 3aBUCHUMOCTU OT pPa3JIMYHbBIX
(bakTOpoB, a TaKKe XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHUS MO/ BIUSHUEM
BHEUIHUX Bo3aelcTBuil (mpunuun Jle [atense);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXallle B OCHOBE MPOMBIILICHHOIO IOJIYYEHHUS] CEPHOW KHUCJIOThI, aMMHUAKa,
oOle Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOACTB; LEJIECO00Pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUsl COOTHOIIEHUS] PUCK-TI0JIb34;

C(OPMUPOBAHHOCTH BIAJCHUS CUCTEMOM 3HAHMM O METOAAaX HAyYHOrO
MO3HAHMS SIBICHUH NPUPOABl — HAOIIOJEHHE, W3MEpEeHHe, MOJCIMPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS NPUMEHATh 3TU 3HAHUS MIPU SKCIIEPUMEHTAIbHOM UCCIIEIOBAHUM BELIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaKTUYECKOMN JESITEIIbHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HH;

c(hOpPMUPOBAHHOCTh YMEHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMUA M TPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0CO3HAHHOTO MOHUMAaHUS MAaTepUaIbHOTO €INHCTBA MHUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUYETHI: C HUCIHOJIb30BAHUEM
NOHSTUI «MaccoBasi JI0Ji1 BEUIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTpAIUs»;
Macchl BellecTBa UM 00bEMa rasza 1o U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
Wi 00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEUIECTB; TEIIOBOTO 3(dekTa
peakuuy; 3HAYEHUsS BOJOPOJHOrO IMOKA3aTeNsl pacTBOPOB KUCIOT U IEJIOYEH C
U3BECTHOW CTEMEHbI0 AHMCCOIMAIMK; Macchl (00bEMa, KOJIMYECTBAa BEILECTBA)
IPOAYKTa PEaKIMH, €CJIM OJHO M3 MCXOAHBIX BEIIECTB JaHO B BUJE pacTBOpa C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT TpHUMEcH); JOJIM BBIXOAA NPOAYKTA PEAKIUU; OOBEMHBIX OTHOIICHUN
ra3os;

c(OPMHUPOBAHHOCTh YMEHHM: CAMOCTOSTEIHHO TUIAHUPOBATH U TPOBOAUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPKACHUE KaUECTBEHHOI0 COCTaBa HEOPraHMYECKUX BEILECTB, ONPEEICHHE
Cpellbl PacTBOPOB BEIIECTB C MOMOIIBIO HMHIUKATOPOB, HM3YYECHUE BIUSHHUS
pa3nuuHbIX  (DAKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaKIMu, pelIeHue
SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamibsly u  «Hemeramney) ¢
coOJIIO/IeHNEM TIpaBUJI OE30MACHOr0 OOpaleHusl ¢ BEIIeCTBaMU U J1aOOPaTOPHBIM
o0opynoBanueMm, (popMyaupoBaTh I€Jib UCCIEIOBAaHMS, TMPEJCTABISTH B
pa3nuuHOi QopMe pe3ynbTaThl dKCIEPUMEHTA, aHAIU3UPOBATH U OLEHUBATH HX
JOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
oCy/Iol W J1abopaTOpHBIM OOOPYIOBaHHEM, OOpAIllCHUS ¢ BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKLUMSMU IO BBIMOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, AKOJIOTHYECKH II€JeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA JKUBBIC OpPraHU3Mbl ONPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUH: OCYIIECTBISATh IICJICHANPABICHHBIN TOUCK
XUMHAYECKON MH(MOPMAIIUK B Pa3IMYHBIX UICTOUHUKAX (HaydHas ¥ yueOHO-Hay4dHas
JAUTEpaTypa, CpeAcTBa MaccoBor MHPopManuu, IHTepHET u apyrue), KpUTHIECKH
AHATM3UPOBATH XMMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n MPorpaMmabl Bcero oOpa3oBare/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
Bubnuoteka
[IpenmeT oprannueckoi xumuu. Teopust LIOK https://m.eds00.1u
1.1 CTPOEHUS OPraHUYECKUX COeIMHEHnH A. M. 8 Bubnvorexa
P3LW https://resh.edu.ru
byrneposa
Hroro no pazneny 8
Pa3nen 2. Yraesonopoabl
Bnbnnoteka
LIOK https://m.edsoo.ru
21 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 EuBnMoTeKa
HUKJIOAJIKAHBI P3LL https://resh.edu.ru
Bubnuoteka
LIOK https://m.edsoo.ru
59 HenpenenbHbie yrineBogopoabl: aaKeHsl, 14 1 EuBrmoTeKA
aJKaJIuEeHbl, aJIKUHBI P3LW https://resh.edu.ru
Bnbnnoteka
LIOK https://m.edsoo.ru
2.3 ApomaTH4ecKHe yrieBOI0POabI (apeHBbI 8 Bubnuoreka
P y JLOPOAL ( p ) P3L https://resh.edu.ru
24 [IpupoaHble HCTOYHUKHN YTIIEBOAOPOIOB U UX 4 Bu6moTexa



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

nepepaboTka

LIOK https://m.edsoo.ru

Bubnunoteka
P3LW https://resh.edu.ru

2.5

["asorennpon3BoHbIE YTIIEBOAOPOI0B

Bubnuoteka
LIOK https://m.edsoo.ru

Bbunbnnorteka
P3LW https://resh.edu.ru

Hroro no pazaeny

35

Pa3nen 3. Knc.nopoucozlepmamue OpPraunuveCKue coea

HHECHUA

3.1

Crnuptsl. Denon

11

Brubnuoteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3LW https://resh.edu.ru

3.2

KapOoHHIIbHBIE COSTMHEHUS: aJIbJICTU/IbI 1
keToHbl. KapOoHOBbIE KUCITOTBI. CIIOXKHBIE
s¢upsL. Kupst

21

BubnvoTteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LU https://resh.edu.ru

3.3

YrineBoabl

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3LW https://resh.edu.ru

Uroro no pazneny

41

Pa3nen 4. A3oTcoaepskamue OpraHudecKue coeInHeHmst

41

AwmuHbl. AMUHOKHCIIOTEL. benku

12

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3LW https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Uroro no pazneny

12

Pa3gen S. BeICOKOMOJIEKYJISAPHBIE COEIHHEHUA

Bubnuoteka
LIOK https://m.edsoo.ru
Bubnvoteka
5.1 BbICOKOMOIIEKYIJIApPHBIE COEUH CHUS 6 B eduru
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/
https://resh.edu.ru/

11 KUIACC

HaumeHoBaHMe pa3esioB U TeM
NPorpaMmabl

Ne n/m

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIe

IIpakTnueckune
padoThI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3zpnea 1. Teoperuueckne 0CHOBBI XUMHHU

Crpoenue aroma. [lepuoguueckuii 3aKoxn
1.1 u [lepuognyeckas cucrema XMUMAYECKUX
anemenToB /I. 1. MeHnaeneeBa

Brnbnnoteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LW https://resh.edu.ru

12 Crpoenue BemectBa. MHoroodpasue
' BELIECTB

11 1

Bnbnmoteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LW https://resh.edu.ru

1.3 XUMHUYECKUE PEAKIINHT

19 1

Bnbnnoteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LW https://resh.edu.ru

Hroro no pazneny

39

Pa3znen 2. Heopranuueckasi xumust

2.1 Hemeraiuist

31 1

Bubnnorteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LLU https://resh.edu.ru

2.2 Mertainsl

23 1

Bubnvoteka
LLOK https://m.edsoo.ru

Bubnunorteka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

P3LW https://resh.edu.ru

Hroro no pasgeny o4
Pa3znen 3. XuMus ¥ :KM3HbL
Bubnnoteka
LLOK https://m.edsoo.ru
31 Mertoanl MO3HAHNUA B XUMHUU. XUMHUS 1 9 EUBAMOTEKE
JKN3Hb P3LW https://resh.edu.ru
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HMara uu(ppoBbIE
Tema ypoka Konrpoasnbie | IlpakTuyeckue
n/n Bceero U3ydyeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
Bunbnvoteka
[IpenMeT u 3HaUEHUE OPraHMYEeCcKOn LIOK https://m.eds00.u
1 XHUMHH, IPEICTABIEHHE O MHOT000pa3uu 1 Bubsmotexa
- Tipel . P P3LU https://resh.edu.ru
OpraHUYECKUX COCMHEHUI
BunbnvoTteka
DIEKTPOHHOE CTPOEHUE aTOMA YTIIIepoIa LIOK https://m.eds00.ru
2 OCHOBHOE U BO30YKIEHHOE COCTOSHUS). 1 Bubsmotexa
( Y&KA ) P3LW https://resh.edu.ru
BaneHTHbIE BO3BMOXKHOCTH aTOMa yriiepojaa
BubnnoTteka
XUMHUYECKas CBSI3b B OPraHMYECKUX LLOK https://m.edso0.ru
3 coenuHeHUsIX. MeXxaHu3Mbl 00pa30BaHUS 1 EuBnMoTeKa
KOBAJICHTHOH CBSI3H, CIIOCOOBI pa3phiBa P3LU https://resh.edu.ru
CBsI3EM
Bubnuoteka
LIOK https://m.edsoo.ru
4 Teopusi CTpOEHHST OPraHUYECKUX 1 EuBMoTeKa
coenuHenut A. M. byTtieposa P3L https://resh.edu.ru
. Bubnunoteka
Busl uzomepuu: cTpykTypHas, LLOK https://m.edsoo.ru
5 MPOCTPAHCTBEHHAsA. DJIECKTPOHHBIE 1 EubrnoTeKa
3¢ (dEKThI B MOJIEKYJIaX OPraHMYECKUX P3LL https://resh.edu.ru
COCIMHEHUIN



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

[Ipencrapnenue o kiaccudukanuu u

Bubnunoteka
LIOK https://m.edsoo.ru

6 cucreMatuueckas HomeHkiaatypa (IUPAC) Bubnmorexa
P3L https://resh.edu.ru
OpraHUYECKHUX BEIIECTB
Bubnunoteka
LIOK https://m.edsoo.ru
7 Knaccudukanus peakuuii B opraHu4ecKoi Bu6moTeKa
XUMUHU P3LL https://resh.edu.ru
3 Cucrematnsanus 1 0000IeHIE 3HAHUH I10
TEME
. % Bubnunorteka
AJKaHBI: TOMOJIOTHYECKUN psifl, 001IIast LLOK https://m.edsoo.ru
9 (dhopmyrna, HOMEHKJIATypa U H30MEPHS, Bu6oTeKa
3JIEKTPOHHOE ¥ TPOCTPAaHCTBEHHOE P3LU https://resh.edu.ru
CTPOCHHE MOJICKYJI
Bubnunoteka
LIOK https://m.edsoo.ru
dusuueckue U XUMHYECKUE CBOMCTBA
10 BubnnoTeka
aJIKAaHOB P3LL https://resh.edu.ru
Bbunénnoteka
Haxox1eH1e alKkaHoB B IPHPOJIE. LIOK https:/m.edsoo.ru
11 CriocoObI MOJTyUYEeHUs U IPUMEHEHNE Bubnmoreka
ya p P3LU https://resh.edu.ru
aJIKaHOB
. Bubnunorteka
[uknoankanel: obmas hopmyJa, LLOK https//m.edsoo.ru
12 HOMEHKJIaTypa U U30MEpHsi, 0COOECHHOCTH EuBrMOTEKA
CTPOEHUS U XUMUYECKUX CBOMCTB, CITIOCOOBI P3LL https://resh.edu.ru
MOJTYYEHHUs] ¥ TPUMEHECHHUE
13 Pemienne pacu€THbIX 3a1a4 HA



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

OIIpe/IeNIeHUE MOJIEKYJIIPHOU (popMyJIb
OpraHMYEeCcKOro BEILIECTBA 10 MaCCOBBIM

J0JIAM aTOMOB 3JIEMCHTOB, BXOJAIINUX B €0

coctaB. Cucremartusanus U o0o01eHne
3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTHYECKUN psifl, 00TIast

Bbunbnnoteka
bopMyna, HOMEHKIATypa, SJIEKTPOHHOE U LIOK https://m.eds00.1u
14 [IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII. Bubnuoreka
poctp P Y P3LU https://resh.edu.ru
CTpyKTypHas 4 IIUC-TpaHC-U30MepHs
AJIKEHOB
Bubnunorteka
LIOK https://m.edsoo.ru
duznueckre U XUMUYeCKIEe CBOMCTBA
15 Bubnnorteka
ankeHoB. [IpaBuino MapkoBHUKOBa P3LU https://resh.edu.ru
Bubnunorteka
LIOK https://m.edsoo.ru
16 CriocoOblI TOJTYy4EeHUSI ¥ IPUMEHCHHE EuGAMOTeKa
AJIKCHOB P3LL https://resh.edu.ru
[Ipaktueckas paborta Ne 1 mo teme
17 "[TonyyeHue 3TUIEHA U U3YUYEHHUE €ro
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 Ha
18 OTIpEIEIICHNE MOJIEKYJIISIPHON (POPMYITBI
OpPraHUYECKOro BEUIECTBA
Bubnunoteka
AJKazueHbl: ConpskKEHHBIE, LIOK https:/m.edsoo.ru
19 HU30JIMPOBAaHHBIE, KYMYJIMPOBAaHHBIE. Bubnmoteka

OCOOEHHOCTH 3JIEKTPOHHOI'O CTPOECHUS

P3LW https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

20

XUMHUUECKHE CBOMCTBA CONPSKEHHBIX
JIMEHOB

Bubnunoteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3L https://resh.edu.ru

21

Crioco0ObI oJTyueHHs! M IPUMEHEHHE
aJKaJ1CHOB

Brubnunoteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LU https://resh.edu.ru

22

AJIKVHBI: TOMOJIOTUYECKUH pAf, 0011as
(dbopmyna, HOMEHKIIATypa, dJEKTPOHHOE U
IPOCTPAaHCTBEHHOE CTPOSHHE MOJIEKYI,
¢uznyeckue cBoicTra

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LU https://resh.edu.ru

23

XHUMHWYECKHE CBOMCTBA AJIKUHOB

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3L https://resh.edu.ru

24

KauecTBeHHBIE peakUy HA TPOWHYIO CBS3b

Bubnuoteka
LIOK https://m.edsoo.ru

Bbunénnoteka
P3LW https://resh.edu.ru

25

Crioco0ObI ToJTydyeHHs U IPUMEHEHHE
AJIKUHOB

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LU https://resh.edu.ru

26

Pemenne 3amad: pacy€Tbl MO ypaBHEHUIO
XUMUYECKON peaKinu

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3L https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Cucrematuzanusa 1 00001IEHNE 3HAHWI IO

27
TEME
ApEHBI: TOMOJIOTUYECKHH psif, 001mas EuGnvMoTeKa
(bopmyIa, HOMEHKJIATypa. DJIEKTPOHHOE U LIOK https://m.eds00.ru
28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY I Bubnmoteka
P3L https://resh.edu.ru
OcH30J1a ¥ TOJIyoJIa, UX (pu3ndecKue
CBOMCTBA
Bubnnoteka
LIOK https://m.edsoo.ru
29 XUMHYECKHE CBOMCTBA APEHOB: PEAKIIUU EuBroTeKa
3aMCILICHUSA P3LL https://resh.edu.ru
Bnbnnoteka
XuMHUYECKHe CBOMCTBA APEHOB: PEAKIIUH LIOK hitps://m.eds00.1u
30 MIPUCOEIMHEHUS, OKUCIIEHUE TOMOJIOTOB Bubnmoteka
P3LU https://resh.edu.ru
OeH3oma
Bnbnnoteka
LIOK https://m.edsoo.ru
Oco0EeHHOCTH XUMHYECKHUX CBOWCTB
31 BubnuoTeka
CTHUpOJIa P3LW https://resh.edu.ru
Pemenne pacu€THbIX 3a1a4 Ha
32 OIpeIeNIeHIE MOJIEKYJIIPHOH (pOpMYyIIBI
OpPraHUYeCcKOro BeIlecTBa
Bubnuoteka
LIOK https://m.edsoo.ru
33 CriocoObl TOJTy4EeHUSI ¥ IPUMEHECHHE Ev6MoTeKA
apeHoB P3LW https://resh.edu.ru
34 I'enernueckas cBsA3b MEXKIY pa3IudHbIMU Bubnnoteka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

KjlacCaMH yIrJI€BOJOPOJA0B

LIOK https://m.edsoo.ru

Bubnunorteka
P3LW https://resh.edu.ru

Pacuérsl 10 ypaBHEHUSIM XUMUYECKUX

35 peakuuii. Cucremaruzanus u o0o0mieHue
3HAHMH 10 TEME
Bubnuoteka
LIOK https://m.edsoo.ru
36 [Ipuponuslii ra3. [lonytHble HEQTSHBIE Ev6/vMoTeKa
ra3bl P3LW https://resh.edu.ru
Bubnunoteka
LIOK https://m.edsoo.ru
37 KameHHBIN yrosib U MPOJYKThI €ro Ev6moTeKa
Hepepa60TKH P3LL https://resh.edu.ru
Bubnvoteka
HedTsb 1 crioco6s! €& nepepaboTKH. LIOK https://m.eds00.u
38 IIpuMeHEeHnE IPOYKTOB I1EPEPAOOTKH Bubnnoteka
P pony pep P3LW https://resh.edu.ru
HedTH
Bunbnvoteka
LIOK https://m.edsoo.ru
39 ['eneTnueckas cBSA3b MEXKIY pa3IudHbIMU En6MoTeKa
Kj1accaMH YIrJI€BOAOpPOIOB P3LL https://resh.edu.ru
Bubnunoteka
[aa0reHonpoU3BOJHBIE YIIEBOJOPOIOB: LIOK https://m.edso0.1u
40 3IIEKTPOHHOE CTPOEHUE; PEaKLUU Bubnmoteka
p B » PeaKil P3LU https://resh.edu.ru
3aMEIICHHUS TaJIOreHa
41 JleiicTBue 1Ienoueii Ha BubnnoTeka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

rajoreHnpou3BoaHbIe. Bzaumoaericteue
AJUrajJorcHaJJKkaHoB ¢ MaroHmeM U HMHKOM

LIOK https://m.edsoo.ru

Bubnunorteka
P3LW https://resh.edu.ru

CucremMatusanus 1 00001IeHIE 3HAHUH 110

42
pazneny "Yriesogopoast”
43 KontponbsHas paborta o reme
"VYraesonopoasr"
[IpenenpHBIE OJHOATOMHBIC CITUPTHI: Bv6/moTeKa
rOMOJIOTHYECKHUH psifl, 001mas Gopmyia, LIOK https://m.eds00.1u
44 CTPOEHHUE MOJIEKYJI, U30MEPUS Bubnmoteka
p Y, pui, P3LWL https://resh.edu.ru
HOMECHKJIaTypa, Kjaccu pukamus,
(bu3rYecKue CBOMCTBA
Bubnunoteka
LIOK https://m.edsoo.ru
45 XUMHUYECKHE CBOMCTBA MPEATbHBIX Bu6/voTeKA
OOHOATOMHBIX CITUPTOB P3LW https://resh.edu.ru
Bubnnoteka
LIOK https://m.edsoo.ru
46 CriocoObI IOJTydEHUS ¥ IPUMEHEHHE EubroTeKa
OJTHOATOMHBIX CITUPTOB P3LU https://resh.edu.ru
Bubnunoteka
I[TpocTeie >3GUpHI: HOMEHKIATYPA U LIOK https://m.edsoo.ru
47 n30Mepusi, 0COOEHHOCTH (PU3NUECKUX U Bubnmotexa
pui, . (b P3LU https://resh.edu.ru
XAUMHUYECKHUX CBOICTB
. Bubnunoteka
MHOroaTOMHBIEC CITUPTHI: TUJICHTJIUKOIb U LLOK https://m.edso00.ru
48 TJIMIIEPUH, UX (PU3NIECKHE U XUMHUYECKUE EuBnMoTeKa

CBOICTBa

P3LW https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

CniocoObl OJIy4eHUsI ¥ IPUMEHEHHE

BubnnoTteka
LIOK https://m.edsoo.ru

49 Brubnuoteka
MHOTI'0aTOMHBIX CIIUPTOB P3LU https://resh.edu.ru
Bubnuoteka
LIOK https://m.edsoo.ru
50 DeHo: CcTpOoeHUE MOJICKYIIBI, PU3UY ECKUE EuBnMoTeKa
cBoiicTBa. TokcHuHOCTh (heHosa P3LU https://resh.edu.ru
Bubnuoteka
LIOK https://m.edsoo.ru
51 XUMHUYECKHUE CBOMCTBA (eHoIIa Bubnmoteka
P3LL https://resh.edu.ru
Bnbnnoteka
LIOK https://m.edsoo.ru
59 CniocoObl OJIy4eHUsI ¥ IPUMEHEHHE Ev6MoTeKA
(beHOJIa P3LL https://resh.edu.ru
[Ipaktueckas paborta Ne 2. Perenue
53 IKCIIEPUMEHTAJBHBIX 33/1a4 10 TEME
"CnupThl ¥ peHomb!"
54 CucremaTtusanus u 0600111eHNe 3HaHUH IO
TeEME
. Bnbnnoteka
AJbJIeTH]IBI M KETOHBI: 3JIEKTPOHHOE LLOK https://m.edso00.ru
55 CTpOEHHE KapOOHUIIbHON IPYIIIIbI; EuBnMoTeKa
TOMOJIOTHYECKHUE Psiibl, o0mas Gopmyna, P3LU https://resh.edu.ru
W30MEPHS U HOMEHKJIaTypa
56 AJBIIETHIBI U KETOHBI: (pru3nuecKkue BubnmoTeka

CBOﬁCTBa; pE€aKun NpruCOCINHCHUA

LIOK https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bubnunoteka
P3LW https://resh.edu.ru

57

PeaKHI/II/I OKHCJICHUA U KQUECTBCHHBIC
PCaKIHr aJIbACTUA0B U KECTOHOB

Brubnuoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3LW https://resh.edu.ru

58

CriocoObl OJIy4eHHUsI allbJIETUIOB U
KETOHOB

Bunbnvoteka
LIOK https://m.edsoo.ru

Bunbnnorteka
P3LW https://resh.edu.ru

59

OnHOOCHOBHBIE IIpe/IENbHbIE KAPOOHOBBIE
KHCJIOThI, 0COOEHHOCTH CTPOEHHUS UX
MOJIEKYT

BunbnvoTteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3LW https://resh.edu.ru

60

N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3NYecKue CBOWCTBA

Bubnvoteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3LU https://resh.edu.ru

61

XUMHUYECKHE CBOMCTBA NpEaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

BubnunoTteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3LW https://resh.edu.ru

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHCI0Thl. MHOrooOpasue kapOOHOBBIX
KHCIIOT

BunbnnoTteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LW https://resh.edu.ru

63

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHbBIX U

Bubnunoteka



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/

apoMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, TUAPOKCHKAPOOHOBBIX
kuciort. [IpencraBuTeny BHICIINX
KapOOHOBBIX KUCIOT

LIOK https://m.edsoo.ru

Bubnunorteka
P3LW https://resh.edu.ru

Brubnunoteka
ttps://m.edsoo.ru
OKh /Im.ed
64 [ToHsiTHE O TPOM3BOIHBIX KAPOOHOBBIX Eu6voTeKA
KHCJIOT P3LU https://resh.edu.ru
BubnuoTteka
ttps://m.edsoo.ru
OKh /Im.ed
65 CriocoOblI OJIYYEHHUSI ¥ IPUMEHCHHE Ev6ITOTEKA
Kap6OHOBBIX KHUCJIOT P3LU https://resh.edu.ru
Brubnunoteka
Cnoskubl€e 2QUPbI: TOMOJIOIMYECKHA P, LIOK https://m.eds00.ru
66 obmas Gopmyiia, H30MepUs U Bubnmoreka
st popmysa, p P3L https://resh.edu.ru
HOMEHKJIaTypa
Brubnunoteka
LIOK https://m.edsoo.ru
dusnyeckue 1 XMMHYECKHE CBOMCTBA
67 Bunbnvoteka
3¢upoB P3LU https:/resh.edu.ru
Pemienne pacu€THbIX 3a7a4: MO YPABHEHUIO
68 XUMUYECKON PEaKIUU, HA OMPeIEeICHUE
MOJIEKYJIIPHOU (pOPMYJIbl OPraHUYECKOTO
BEIllECTBA
[Ipaktrueckas padota Ne 3. Pemenue
69 9KCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Kap6onossie kuciaotrhl. CiioxHbIe 3pupsr"
70 XKupsl: ctpoeHue, GpU3NYECKUE U BubnmoTeka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

XUMHUYECKHE CBOMCTBA (THAPOIH3)

LIOK https://m.edsoo.ru

Bubnunorteka
P3LW https://resh.edu.ru

Bubnnoteka
OCOBEHHOCTH CBOWCTB JKHUPOB, LIOK https://m.edsoo.u
71 coJIepKalllnX OCTAaTKU HEIpeIeIbHEBIX Bubnnoreka
Alcpral pel P3LW https://resh.edu.ru
KUPHBIX KUCTIOT. JKUpBI B mpupoie
Bubnunoteka
MpbLta KaK COJIM BBICHIMX KapOOHOBBIX LIOK hitps/m.edsoo.ru
79 KHCIIOT, uX Moroliee neicteue. [loustue o EuSnmoTeKa
CHHTCTHYCCKHX MOKIIUX CPEACTBAX P3LW https://resh.edu.ru
(CMCO)
Bubnunoteka
[eneTnueckast CBSI3b yrIICBOIOPOIOB U LIOK https://m.eds00.ru
73 KHCJIOPOICOAEPKALMX OPraHNYECKUAX Bubnvoteka
POACOACPXAIL p P3LW https://resh.edu.ru
BEILIECTB
74 Pacuérsl 10 ypaBHEHUSIM XUMUYECKUX
peakuuin
75 Cucrematnsanus 1 00001eHIE 3HAHUH 10
TEME
Bunbnuorteka
OO01as XxapakTepHCTHKA YIIIEBOIO0B U LIOK https://m.edsoo.u
76 Knaccuduranus yriiesogos (MOHO-, IU- U Bubnnoteka
(pukanuus y 208 ( > A P3LU https://resh.edu.ru
MOJIMCaxapuibl)
Bubnunorteka
LIOK https://m.edsoo.ru
77 Monocaxapubl: pU3NYECKHE CBOMCTBA U Eu6AMOTEKa

HaX0XACHUC B IIPUPOAC

P3LW https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

IIpumeHeHure rIOKO03bI, €€ 3HAUCHUE B

Bubnunoteka
LIOK https://m.edsoo.ru

78 Bnbnnoteka
JKU3HEACATEIbHOCTA OpPraHu3Ma P3LU https://resh.edu.ru
Bnbnnoteka
Jlvcaxapu/pl: caxapo3a, MajabTo3a 1 LIOK https://m.eds00.ru
79 nakro3a. HaxoxneHnue B npupoae u Bubnnoreka
A prpoa P3LL https://resh.edu.ru
MIPUMEHEHUE TUCAXAPUIOB
Bubnuoteka
IMonucaxapuasl: CTPOEHHE MAKPOMOJIEKYI, LIOK https://m.eds00.u
80 (hu3rYecKre U XUMHYECKHE CBOMCTBA, Bubnmoteka
P3L https://resh.edu.ru
pUMEeHEeHHe
Bnbnnoteka
LIOK https://m.edsoo.ru
81 [ToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Bubnmoteka
P3L https://resh.edu.ru
Pemenne pacueTHbIX 3a/1a4 Ha
82 OTIpEe/IeIeHHE JIOIM BBIXO/1a MMPOTYKTa
PEaKIMK OT TEOPETUIECKU BO3MOKHOTO
83 CucremaTtu3anus 1 060011eHNEe 3HAHUH 110
paszneny
KonTtponbehas pabora o reme
84 "Kucnopoaconep:xaiye opraHu4ecKue
coeMHeHus"
Bnbnnoteka
AMMHBI: KIaccu(pUKaLKs, CTPOEHHE LIOK https://m.eds00.u
85 MOJIEKYJI, o0mas Gpopmyia, u3oMepus, Bubnmoteka

HOMEHKJIaTypa U (GU3NYEeCKIe CBOMCTBA

P3L https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

86

XUMHUYECKHE CBOMCTBA alli(PaTHIECKUX
aMHHOB

Bubnunoteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3L https://resh.edu.ru

87

AHWINH: CTpOEHHE aHUIIMHA, OCOOECHHOCTH
XMMHUYECKUX CBOMCTB aHMJIMHA

Brubnunoteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LU https://resh.edu.ru

88

Crioco0n1 MMOJY4YCHUA U IPUMCHCHHUC
aJ'II/I(i)aTI/I‘leCKI/IX AMHHOB

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LU https://resh.edu.ru

89

AMUHOKHCIIOTBHI: HOMEHKJIATypa U
nzomepusi, (pu3nyecKue CBOKCTBA.
OTtaenbHbIE TPEICTABUTEINH O
AMUHOKHUCIIOT

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3L https://resh.edu.ru

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX
OHOJIOrHYECKOE 3HAUCHUE AMHUHOKHUCIIOT.
CuHTEe3 ¥ TUAPOIN3 METTUIOB

Bubnuoteka
LIOK https://m.edsoo.ru

Bbunénnoteka
P3LW https://resh.edu.ru

91

benku xak npupoaHbIE MOIUMEPHI;
CTPYKTYpBI O€JIKOB

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LU https://resh.edu.ru

92

XUMHUECKHE CBOMCTBA OEIIKOB

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3L https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

A3zoTcoepKalme reTepouKInIeCKIe

BubnnoTteka
LIOK https://m.edsoo.ru

93 coenuHeHus. HykenHoBbI€ KMCIOTHI: Egﬁmtmskﬁresh.e dur
COCTaB, CTPOCHHE U OMOJIOTHYECKas POJib
[Ipaktnueckas paborta Ne 4. Perenue
94 IKCIIEPUMEHTAJBHBIX 33/1a4 10 TEME
"A3zoTcoaepkaile OpraHuuecKue
coequueHusa"
[Ipaktuueckas padota Ne 5. Pemienue
95 9KCIIEPUMEHTAJIBHBIX 33/1a4 M0 TEME
"PacniozHaBaHnE OpraHUYECKUX
coequueHnin"
Kontponbhas pabora o reme
96 "A3zoTcoepKane opraHudecKue
coeauHeHus"
OCHOBHBIE ITOHATHS XUMUHU Ej"’gfﬂ??ﬁm_e dsoo.ru
97 BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH U Ev6MoTeKA
METO/Ibl UX CHUHTE3a —IIOJIUMEpHU3aLUs U P3LL https://resh.edu.ru
IIOJIMKOHICH CALIUs
BubnunoTteka
LIOK https://m.edsoo.ru
98 ITnactmaccel. Y tuimsanus u nepepaboTka Ev6MoTeKA
IU1aCTUKA P3LW https://resh.edu.ru
Bunbnvoteka
5 LIOK https://m.edsoo.ru
99 OnacToMephl: HATypalbHbIA Ev6MoTeKA

CUHTCTUYCCKHEC KaydYyKHU. Pe3una

P3L https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

100

BoulokHa: HaTypaiabHbIE, HCKYCCTBEHHBIE,
cuHTernyeckue. [lomumepsl cenranbHOro
Ha3HaYEHUs

Bubnunoteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3L https://resh.edu.ru

101

[Ipaktueckas padorta Ne 6. Perenue
IKCIIEPUMEHTAJBHBIX 33/1a4 10 TEME
"Pacmo3HaBaHue IIJIaCTMACC U BOJIOKOH"

102

O06o00m1eHne 1 cucTeMaTH3aus
M3YYEHHOr 0 MaTepuasa mo TemMe
"BricokoMoieKysipHbIE cOequHEeHUs "

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102



https://m.edsoo.ru/
https://resh.edu.ru/

11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKHH
aseMeHT. M30Tonsl

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3LU https://resh.edu.ru

CTpoeHI/Ie QJICKTPOHHBIX 000104Y€eK aTOMOB,
KBAaHTOBBIC YHCJIa

Bubnunoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LW https://resh.edu.ru

Knaccudukaius XAMUIECKUX 3JIEMEHTOB (S-,
p-, d-, f-3memMeHTHI)

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3L https://resh.edu.ru

Pacnpenenenue 3JIeKTPOHOB IO AaTOMHBIM
opouTaIImM

Bubnvoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3LU https://resh.edu.ru

DneKTpOHHbIE KOH(UTYPALIUTN AaTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHHNH

Bubnunoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3LW https://resh.edu.ru

DNeKTpOHHBIC KOH(MUTYPAIIH HOHOB.
DNEeKTPOOTPUIIATEIHLHOCTD

Bunbnvoteka
LIOK https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/

Bubnunoteka
P3LW https://resh.edu.ru

o Bubnnorteka
[lepuoanyecknii 3axoH u [lepuoanueckas LLOK hitps://m.edso0.1u
7 crucTeMa XuMu4deckux 3nemenToB [. U. EUBIMOTEKE
MeHnpeneeBa, CBSI3b C COBPEMEHHON TEOPHUEN P3LU https://resh.edu.ru
CTPOCHHSI aTOMOB
o Bubnnoteka
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB LLOK https://m.edso00.ru
XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX HMHU
8 Bunbnnorteka
MPOCTHIX U CJIOXHBIX BELIECTB 110 IPyIIIaM U P3LU https://resh.edu.ru
rnepyuoiam
9 Cucrematuzanus 1 0000IIeHIE 3HAHNUI 110
TEME
o Bubnnoteka
Buapsl xuMnueckoii ¢cBs13u. MexaHnu3MbI LLOK htps://m.edsoo.ru
10 00pa30BaHKs KOBAJICHTHON CBS3H. EuBrmOTeKA
Bonopoanas cBa3e. MexXMOJIEKyIApHBIE P3LU https://resh.edu.ru
B3aUMOJICHCTBUS
Bubnnoteka
BaneHTHOCTh 1 BaJICHTHBIE BO3MOXHOCTH LIOK https://m.edsoo.ru
11 aToMOB. CBSI3b DJIIEKTPOHHOI CTPYKTYPEI Bubnmotexa
B PYKTYP P3LW https://resh.edu.ru
MOJIEKYJI C ©X T€OMETPUYECKUM CTPOEHUEM
Bunbnuorteka
LIOK https://m.edsoo.ru
12 [IpencraBiieHUst 0 KOMILIEKCHBIX Ev6MoTeKA
COCIMHCHUAX: COCTAaB U HOMCHKJIATypa P3LW https://resh.edu.ru
Bubnnoteka
BemecTBa MOJIEKYJISIpHOTO U LLOK https://m.edsoo.1u
13 HEMOJIEKYJIIPHOT'O CTpOeHUs. THUIIbI Ev6MoTeKA

KPUCTAJUINYECKUX PEIIETOK U CBOMCTBA

P3L https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

BC€IICCTB

Bunbnvoteka
LIOK https://m.edsoo.ru
14 [lonsATHE O AUCTIEPCHBIX CHCTEMAX. Ev6/MoTeKa
[IpencraBienure 0 KOJUIOUIHBIX pacTBOPaX P3LL https://resh.edu.ru
Bunbnvoteka
VcTuHHBIE pacTBOPHI: HACHILLIEHHBIE U LIOK https://m.edsoo.iu
15 HEHACKIIEHHBIE, PACTBOPUMOCTb. Bubsnmotexa
m P p P3LU https://resh.edu.ru
Kpucrannoruaparsi
Bunbnvoteka
LIOK https://m.edsoo.ru
16 CriocoObI BEIpaKEHUSI KOHIIEHT AT Ev6IMOTEKA
pacTBOpOB P3LW https://resh.edu.ru
Pemienue 3aga4 ¢ HCIOIB30BAHUEM ITOHSTHH
17 "MaccoBas J10J1s1 paCTBOPEHHOIO BeHIecTBa",
"MoJsipHas KOHIEHTpauus"
Bubnvoteka
LIOK https://m.edsoo.ru
18 Knaccudukarus 1 HOMEHKIATypa Ev6MoTeKa
HCOPraHU4YCCKUX BCIICCTB P3LL https://resh.edu.ru
Bunbnvoteka
LIOK https://m.edsoo.ru
19 CucremaTtn3anus 1 00001ICHIE 3HAHUH 110 Ev6IMOTEK
TeEME P3LW https://resh.edu.ru
KontponpHas pabora no remam "CtpoeHue
20 aroma. [lepmoguueckuii 3aK0H 1

HepnonnquKaﬂ CUCTEMA XUMHNYCCKHUX
anemeHnToB /1. 1. Menneneesa", "Crpoenue



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

BeniecTBa. MHoroo6pasue BemiecTs"

Knaccupukanys XMMUYECKUX PeaKuii B

Bnbnnoteka
HEOPraHWYECKON U OPraHuIECKOi XMMHUH. LICK https://m.eds00.1u
21 3aKOH COXPaHEHMS MAaCChl BEIIECTB; 3aKOH Bubnmorexa
P m i P3LU https:/resh.edu.ru
COXpaHEHUS U IPEBPAICHUSI SHEPTUH TIPU
XUMHUYECKUX PEAKITUIX
Bubnnoteka
LIOK https://m.edsoo.ru
99 TenoBble 3P (PHEKTH XUMUUECKUX PEAKIIHII. Ev6moTeKA
Tepmoxumuyeckue ypaBHEHHS P3L https://resh.edu.ru
93 Boruncienus mo ypaBHEHUSM XUMHUYECKUX
pEaKIuii U TEPMOXUMUYECKUM YPAaBHEHUSIM
Bnbnnoteka
CKOpPOCTh XMMHMYECKOM PEaKIuu, eé LIOK https://m.eds00.ru
24 3aBUCUMOCTD OT Pa3JIMYHBIX (PAKTOPOB. Bubnmoteka
P3L https://resh.edu.ru
Kartanu3 n katanuzaTopsl
Bnbnnoteka
LIOK https://m.edsoo.ru
25 ['oMOreHHbI€ U T€TEPOreHHBIE PEAKLIMT Bubnuoreka
p p H P3L https://resh.edu.ru
[TpakTuueckas padora Ne 1 mo Teme
26 "BrnusiHre pa3myHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHUUYECKON peakuuu"
Bnbnnoteka
LIOK https://m.edsoo.ru
97 OOpaTtumble 1 HEOOPATUMBIE PEAKITHH. EuBnMoTeKa
XUMHUUECKOE PABHOBECUE P3LL https://resh.edu.ru
28 [TpaxkTueckas padota Ne 2 mo Teme



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://m.edsoo.ru/
https://resh.edu.ru/

"BnausiHue pa3nuuHbIX (aKTOPOB Ha
MOJIOKEHHE XUMHUYECKOr0 paBHOBECHS"

Bubnunorteka
DieKTponuTHIecKas qucconuanys. CHabHbIE LIOK https://m.eds00.1u
29 u cia0bie 2JIeKTpoauThl. CTerneHsb Bubnmoreka
P3LU https://resh.edu.ru
TUCCOLMAIIAN
Bubnunoteka
HNonnoe npousBenenue Bosl. Cpena BOAHBIX LIOK https://m.edsoo.u
30 acTBOPOB. BomoponHslii mokasarens (pH Bubnvoreka
p p AOpOa (p ) P3LW https://resh.edu.ru
pacTBopa
Bubnunorteka
LIOK https://m.edsoo.ru
31 I'maponus coneit. Peaknuu, mpoTeKaromue B EuBnMoTeKa
pacTBOpax 3JIEKTPOJIUTOB P3LW https://resh.edu.ru
[TpaxkTueckas padota Ne 3 mo Teme
32 "XnMHUYECKHE peaklIMK B PACTBOpax
AIEKTPOJIUTOB"
Bubnunoteka
OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC LIOK https://m.edsoo.ru
33 peaknun. BaxxHel e OKUCIUTeN 1 Bubnmotexa
P3LW https://resh.edu.ru
BOCCTAaHOBUTEIN
Bubnunorteka
LIOK https://m.edsoo.ru
34 MeTtoz 371€KTPOHHOrO (3JIEKTOHHO-HOHHOT0) EUBMOTEKA
OajlaHca P3LU https://resh.edu.ru
Bubnunoteka
35 DJIEKTPOJIU3 PAaCTBOPOB U PACILJIABOB LLOK https://m.eds00.ru

BCIICCTB

Bubnnorteka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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P3LW https://resh.edu.ru

36 Pemmenue 3ama4 pa3mMuHBIX TUTIOB
37 Pemienne 3a1au pa3inyHbIX TUTIOB
38 CucreMatn3anus 1 00001IeHIE 3HAHUH 110
teMe "Xumudeckue peakiuuu'
39 KonTtponbeHas pabora no reme "Xumuueckue
peaxun"
o Bubnnorteka
[Tonoxenune HemetaiuioB B [leprnonnueckoin LLOK htps://m.edsoo.ru
40 CHCTEME XMMHYSCKHNX 31eMeHTOoB J[. U. BUBIMOTEKE
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS UX P3LU https://resh.edu.ru
aToMOB. OHU3NUECKHE CBOMCTBA HEMETAIIIIOB
Bubnunoteka
LIOK https://m.edsoo.ru
41 AJoTponus HeMeTaJIoB (Ha IpuMepe EubrnoTeKa
KHCIIOPO/Ia, CEPHI, q)oc(bopa " yrﬂepoﬂa) P3LU https://resh.edu.ru
Bubnunoteka
LIOK https://m.edsoo.ru
42 Bonopon: monydenue, puzndeckue u Ev6MoTeKa
XUMHYECKUE CBOMCTBA. ['HIpuasl P3LL htips://resh.edu.ru
Bubnunoteka
["aJIoreHbl: HaXOKICHHUE B IPUPOJIE, CIIOCOOBI LIOK https://m.edsoo.ru
43 NOJYYECHUS, (PU3UYECKUE U XUMUYECCKUE Bubnnoteka
Elq X P3LWL https://resh.edu.ru
CBOMCTBA
o Bubnunoteka
I"anorenoBogopoabl. Baxkueiimme LLOK https://m.edso00.ru
44 KHCIIOPOJICO/IEPIKAIINE COSTMHCHHUS EuBrmoTeKA

TaJIOr€HOB

P3LW https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://m.edsoo.ru/
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JlaGopaTopHBIC ¥ POMBIIIJIEHHBIC CIIOCOOBI

BubnnoTteka
LIOK https://m.edsoo.ru

45 nojy4eHus rajoreHoB. [IpuMenenue Bubsmotexa
y p . P3LU https:/resh.edu.ru
rajoreHoOB U UX COCTUHEHHI
[Tpaktuueckas pabota Ne 4. Perenue
46 AKCIEPUMEHTAIBHBIX 33/1a4 M0 TEME
"T"anorensr"
. BubnuoTteka
Kucnopoa: nabopatopusie u LLOK https://m.edsoo.ru
47 MIPOMBIIIVICHHBIE CIIOCOOBI MTOTYYCHUS, EvGMoTeKA
dusnyueckre U XuMu4Yeckue cporictea. O30H. P3LL https://resh.edu.ru
[IpumMeHneHue Kucaopoaa U 030Ha
Brubnunoteka
LIOK https://m.edsoo.ru
48 OKCHJIBI ¥ TIEPOKCHIBI Bubnnoteka
A p A P3LW https://resh.edu.ru
49 Pemienue 3agau pa3aMyHbIX THUIIOB
BrubnuoTteka
Cepa: HAXOKJIEHUE B TIPUPOJIE, CIIOCOOBI LIOK https://m.eds00.ru
50 MOJIyYCHHSI, PU3HUECKHE H XUMUYECKHUE Bubnuotexa
Elq & P3LU https://resh.edu.ru
CBOMCTBa
Bubnunoteka
LIOK https://m.edsoo.ru
51 CepoBomopo, CyIb(HIbI Bubnmoreka
POBOROPOZ, CY.IbhH P3LU https://resh.edu.ru
Bubnuoteka
59 Kucnopoaconepxamme cCOeAMHEHUS CEPHI. LIOK https./m.edsoo.ru

Oco0eHHOCTH CBOWCTB CEPHOI KHUCIIOTHI

Bubnunorteka



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
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https://resh.edu.ru/
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[TpakTnueckas pabota Ne 5. Pemienue

53 IKCIEpPUMEHTaNbHBIX 3a/1a4 1o Teme "Cepa u
eé coequHeHns"
Bubnnoteka
A30T: HaXOXKIEHHE B IIPUPOJIE, CIIOCOOBI LIOK https://m.eds00.1u
54 MOJIyYEHUsI, GU3UUYECKUE U XUMUYECKUE Bubnmoteka
Elq > b P3LU https://resh.edu.ru
CBOICTBa. AMMUAK, HUTPUIbI
Bubnunoteka
LIOK https://m.edsoo.ru
55 Kucnopoaconepxamiue coequHeHus a30Ta. EuBroTeKa
Oco0GeHHOCTH CBOWMCTB a30THON KHUCIIOThI P3LU https://resh.edu.ru
Bnbnnoteka
LIOK https://m.edsoo.ru
56 [IpumeneHue a30Ta ¥ €r0 COSTUHEHUH. B6voTeKA
A30THBIE Y1OOpEeHHs P3LU https:/resh.edu.ru
Bubnuoteka
dochop: HAX0KIEHHE B IPUPOJIE, CIOCOOBI LIOK https://m.eds00.1u
57 MOJTy4YeHHUsI, PU3HMUECKHE U XUMUYECKHUE Bubnmoteka
z P3LW https://resh.edu.ru
cBoiictBa. Dochuas u hochun
Bnbnnoteka
LIOK https://m.edsoo.ru
58 Oxkcunbl pocdopa, pochopconepkammue EUBMOTEKA
KucaoThl. Comu pochOpHOI KHCIOTHI P3LU https://resh.edu.ru
- Bubnnoteka
59 [Tpumenenue Gpocdopa U ero COeTUHEHHIA. LLOK https://m.eds00.ru

DochopHbIe yIoOpeHUs

Bubnnorteka
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P3LW https://resh.edu.ru

[TpakTnueckas pabota Ne 6. Perienue

60 HKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe "A30T U
dbocdop u ux coenuueHus"
Bubnnoteka
VYriepos: HaxoxKIeHHe B IPUPO/IE, LIOK https://m.eds00.1u
61 aJuIOTpoIHbIe Monudukanuu; Gusndeckue u Bubnmoteka
p fl (rxcarni; ¢ P3LU https://resh.edu.ru
XUMHYECKHE CBOICTBA, IPUMEHEHNE
Bubnunoteka
LIOK https://m.edsoo.ru
62 Oxcun yriepona(ll), okeun yriepona(1V), EnEnmoTexa
YroJbHasi KHCIIOTa U €€ COJHN P3LL https://resh.edu.ru
63 Perienue 3agau pa3auyuHbIX TUIIOB
Bnbnnoteka
KpeMHuii: Hax0XkIeHHE B IPHPOJE, CIOCOOBI LIOK htips://m.edso0.ru
64 HOJTy4eHUs, PU3NUECKHE U XUMUYECKUE Bubnmorexa
z P3L https://resh.edu.ru
CBOICTBa
Bubnnoteka
LIOK https://m.edsoo.ru
65 Oxkcup kpemuusa(1V), kpeMHueBas KUCIOTa, Ev6moTeKA
CUJIMKAThI P3LW https://resh.edu.ru
Bubnuoteka
LIOK https://m.edsoo.ru
66 [IpumeneHue KpeMHUS U €r0 COSANHEHUI. Ev6moTeKaA
Crtekio, ero noiay4eHue, BUJIbl CTEKIIa P3LU https://resh.edu.ru
67 Pemenue 3a1a4 pa3iMuHbIX TUIIOB
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Cucrematusanug 1 0000IEeHE 3HAHUI IO

68
teme "Hemerannsr"
69 KonTponsHas pabora mo reme "Hemeranmsr"
70 AHanu3 pe3yabTaTOB KOHTPOJIHHOU paboThl,
KOPPEKITUs OINOOK
[Tonoxenue MeTaios B [Teproauueckoi El‘g?ﬂ?i'_‘/?m edS00.10
ps://m. .
CHUCTEME XUMHUYECKUX IJIEMECHTOB. 5
71 Bubnunoteka
OCOOEHHOCTH CTPOCHHUS PJIEKTPOHHBIX P3LW https://resh.edu.ru
000JI04€K aTOMOB METaJJIOB
Bubnnoteka
LIOK https://m.edsoo.ru
79 OO6mue puznvyeckue CBOWCTBA METAIIOB. EvGnMoTeKa
[TpuMeHeHue METaIOB B OBITY U TEXHUKE P3LU https://resh.edu.ru
Bnbnnoteka
LIOK https://m.edsoo.ru
73 CnnaBsl MetasuioB. Kopposust meranioB Bubnuoreka
pp P3LU https://resh.edu.ru
74 Pemenue 3a1a4 pa3IMUHbBIX TUTIOB
Bubnnoteka
DIEKTPOXUMUYUECKUHN DS/l HATIPSIKEHUN LIOK https://m.eds00.1u
75 MeraioB. O0mme croco0sl MOTyd eHHsI Bubnmoreka
m v P3L https://resh.edu.ru
METaJJIOB
OO6mias xapaktepuctiuka Mmetaiios |A-
rpymibl [Tepuogndeckoil cucTeMbl ﬁ?a%?i'ﬁm edS00.11
ps://m. .
XUMHUUYECKUX 3J1eMEHTOB. Hatpuii u kanmid:
76 Bnbnnoteka

noJiydeHue, PU3n4ecKne 1 XUMIUIECKUe
CBOMCTBa, IPUMEHEHHE TPOCTHIX BEIIECTB U
UX COEIUHEHUIN

P3LW https://resh.edu.ru
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OO6mas xapaktepuctiuka metanios |1A-

o BubnvoTeka
rpynnsl [lepuonnueckoit cucteMbl LLOK htps://m.edsoo.ru
77 XUMHYECKUX 3JIEMEHTOB. Maruuit u Bu6moTeKa
KaJbIIHii: MTOTy4eHue, GU3nIecKue u POLW https://resh.edu.ru
XUMHYECKHE CBOICTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUM
Bubnuoteka
LIOK https://m.edsoo.ru
78 JXécTrkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS Bubnmoteka
P3L https://resh.edu.ru
Bubnuoteka
LIOK https://m.edsoo.ru
79 AnroMuHMIL: odydenue, Gu3ndecKkue u EuBMoTeKa
XUMHUYECKUE CBOKCTBA, IPUMEHEHUE P3LW https://resh.edu.ru
o BubnvoTeka
AmdoTepHbIe cBOIiCTBa OKCHIA U LLOK https://m.edsoo.ru
80 TUAPOKCUJIA ATIOMUHUSA, EuBrMOTEKA
TUAPOKCOKOMIIIIEKCHI ATFOMUHUS, UX P3LU https://resh.edu.ru
MpUMEHEHUE
81 Pemenue 3agau pa3aMyHbIX THUIIOB
[TpakTueckas padota Ne 7. Pemenue
82 AKCIEPUMEHTAJIBLHBIX 33/1a4 110 TEME
"MeTanbl ri1aBHbIX moArpymnm"
Bubnuoteka
OO0miast XxapakTepuCTHKa METAJIJIOB LLOK https:/m.edsoo.ru
83 no6ouHeIX noarpynmn (b-rpymm) EuBrmOTeKA
[Teproauyeckoit CHCTEMBbI XUMUY ECKIX P3LU https://resh.edu.ru
AJIEMEHTOB
o Bnbnnoteka
84 duznyeckne U XUMHUIECKHUE CBOMCTBA XpoMa LLOK https://m.eds00.ru

" €ro COCI[HHCHI/Iﬁ, UX TPUMECHCHHEC

Bubnunorteka
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Bubnunorteka
BakHelIre CoeTMHEHNs MapraHIa. LIOK https:/m.edsoo.ru
85 [TepmaHraHaT Kajusi, €ro OKUCIUTENbHbIE Bubnmoreka
o P3LL https://resh.edu.ru
CBOIiCTBa
Bbunbnnoteka
dusnyeckre U XUMUYECKHE CBOMCTBA JKeme3a LIOK hitps://m.edsoo.ru
86 u ero coenunenuid. [Toaydyenue u Bubnnoteka
P3LU https://resh.edu.ru
MIPUMEHEHUE CIIaBOB JKeJie3a
Bubnnorteka
LIOK https://m.edsoo.ru
dusnueckre U XUMUYECKHE CBOHCTBA MEIU U
87 Bubnnoteka
€€ COeIMHEHU N, UX IPUMEHEHU E P3LU https:/resh.edu.ru
Bubnunoteka
dusnuecKkre 1 XMMUYECKUE CBOMCTBA IIMHKA LIOK hitps://m.edsoo.ru
88 Y €ro COCIMHEHHH, NX IIPUMEHEHHUE. Bubnuoreka
P3L https://resh.edu.ru
I'MAPOKCOKOMITIIEKCHI LIMHKA
[TpakTuueckas pabota Ne 8. Pemienue
89 AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"MeTasibl moOOYHBIX moArpymnmn"
90 Pemrenue 3aaq pa3iM4HbIX TUIIOB
01 O06o001IeHre ¥ CHCTEeMaTH3alUs U3y4EHHOTO
Marepuaia o treme "Mertasbl"
92 KonTpomnbHas padora o teme "Mertasib"
93 AnHanu3 pe3yiabTaToB KOHTPOJIHOW paboThl,

KOppeKIUs OIUO0K
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94

Ponb XumMuu B 00€CIIEUCHUH YCTORYMBOTO
pa3BuTHs yenoBedyecTBa. [lonsTue o
Hay4YHbIX METOJAX UCCIIEOBAHUS BEILIECTB

Bubnunoteka
LIOK https://m.edsoo.ru

Bubnnorteka
P3L https://resh.edu.ru

95

HayuHnble npyuHIUIIBI OpraHu3auu
XUMHYECKOTO MTPOU3BOCTBA.
[IpoMbliiuIeHHBIE CTOCOOBI MOTYYEHUS
Ba)KHEUIIIUX BEIIECCTB

Brubnunoteka
LIOK https://m.edsoo.ru

Bubnnoteka
P3LU https://resh.edu.ru

96

XuUMHYECKOe 3arpsisHeHNE OKpY Karoleit
CpeIbl U €ro MOCIeqCTBUS

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LU https://resh.edu.ru

97

XuMUs ¥ 3J0pPOBbE UEIOBEKA.
JlekapcTBeHHBIE CpefcTBa

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3L https://resh.edu.ru

98

Xumug nuy. Pons xumun B o0ecriedyeHun
MHUIIEB O 0€30IMacHOCTH

Bubnuoteka
LIOK https://m.edsoo.ru

Bbunénnoteka
P3LW https://resh.edu.ru

99

Kocmernueckue u napdromepHbie cpecTBa.

BritoBas xumus

Bubnuoteka
LIOK https://m.edsoo.ru

Bubnunorteka
P3LU https://resh.edu.ru

100

XuMHs B CTPOUTENBCTBE. BaxkHenmue
CTPOUTEIIbHBIE U KOHCTPYKIIHOHHBIE
MaTepHabl

Bunbnvoteka
LIOK https://m.edsoo.ru

Bubnunoteka
P3L https://resh.edu.ru
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XHUMHS B CEIbCKOM XO3SIHUCTBE.

BubnnoTteka
LIOK https://m.edsoo.ru

101 1 BuGn1oTeka
Oprannueckue U MUHEpaJbHbIE YI00peHus P3LU https://resh.edu.ru
102 CucreMatn3anus 1 00001eHIE 3HAHUH 110 1
TEME
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.1., /Ipoznosa A.A., Jlynun B.B. Xumus, 10
KJIacc, yriayOseHHbI ypoBeHb. M.: [lpoda, 2019.

2. Epemun B.B., Ky3pmenko H.E., [Ipo3nosa A.A., Jlyaun B.B. Xumus, 11 kiacc,
yray6neHHslii ypoBeHb. M.: lpoda, 2019. YueOno-metoanueckuii komiiekc 1. Pabouas

nporpamMma y4eOHOro npeameT
METOIANYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA

1. Meroaunueckoe nmocobue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A.
A. Jlpo3noga, B. B. Jlynuna «Xumus. YriayOnernsiid ypoBenb. 10 kmace» (aBTopsl B. B.
Epemun, B. 1. Maxonuna, O. }O. Cumonosa, 1. B. Epemuna, A. A. JIpo3nos, 2. FO. Kepumos).
2. Xumus: 10-11 knace. Ilnanupyemsle pesynbtarsl. Cucrema 3ananuil. ®I'OC/ Kaepuna A A.,
Wsanosa P.I'., loopotun /[.}O. — M.: [Ipoceemenue, 2013 — 128 c.

3. Curyaunonnsie 3aganus no xumuu: 8-11 kmaccer. ®I'OC / [Tuuyruna I'.B. — M.: Bako, 2014
—144c.

4. Pamenkuit A.M./Ilunaktuaeckuii matepuan no xumun 1151 10-11kmacco / A.M. Panenxuii-M.:
[IpocBemenue, 2019.- 144 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET

Ypox (PDIII) https://resh.edu.ru

Ypok (Hemopran) https://nsportal.ru

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

Buneoypox (MHTEPYPOK): https://interneturok.ru
Ipesenranus (Mudoypoxk) https://infourok.ru
bubmnoreka ITOK https://m.edsoo.ru

[Mpesenranus (3uanuo) https://znanio.ru

Pemry ET'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru
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®Dopmbl YuéTa padoyeil mporpaMMbl BOCIMTAHUA B pado4yeil mporpamMmme
no

XUMHUHN

Pa6ouas mporpamma Bocriutanust KOI'OBY CIII nrt [lapoBckoii peanusyercs B
TOM YHCJIE ¥ Yepe3 UCIIOJIb30BAHUE BOCIIUTATEILHOIO MOTEHI[MAIa YPOKOB_
XUMUHU

Ota paboTa OCYIIECTBISIETCS B CISAYIONUX (popMax:

1. TToOyxneHue obOydarommxcsi coOir01aTh HA YpPOKe OOIIECPUHSATHIE HOPMBbI
MOBE/ICHMUS], MpaBUiia OOILIEHHUS CO CTapIIMMU (TIeAaroruuecKuMu padoTHUKAMM )
U CBEPCTHHKaMU (OOYYaIOIMUMHUCS), TPHUHIUIB y4eOHOW JTUCIUTUIMHBI |
caMOOpraHu3aIuu.

2. [IpuBnedyeHre BHUMaHUsI OOYYAIOIUXCSl K IEHHOCTHOMY acCleKTy U3ydaeMbIX
Ha YpOKaxX MPeaMETOB, IBICHUHN, COOBITHII uepes:

— JIEMOHCTPALIUI0 O0YYarOMIMMCSI TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBEICHUS, IPOSIBJICHUS YEJIOBEKOIIO0US U T0OpOCEPACUHOCTH

— oOpamieHue BHUMaHUS Ha SpPKUX JesTesed KyJabTypbl, CBSI3aHHBIX C
U3y4aeMbIMU B TaHHBIM MOMEHT T€MaMH, Ha TOT BKJIAJ, KOTOPBII OHU BHECIIH B
pa3BUTHE HAIIEH CTPaHbl U MHpA, Ha JOCTOWHBIE IMOAPAKAHUS NPUMEPBI HX
’KW3HHU, HA MOTUBBI UX IIOCTYIIKOB;

— WCIOJIb30BaHUE Ha ypoKax HUHQOpPMAIMU, 3aTparuBaromieldl BaKHBIC
COLlMAJIbHBIE, HPABCTBEHHBIE, STUYECKUE BOIIPOCHL.

3. Hcmonb3oBaHWE BOCHUTATEIBHBIX BO3MOXKHOCTEH COAEpKAaHUS Y4eOHOTO
npenMera it GOPMUPOBAHMS Y OOYUYAIOMIMXCA POCCHMCKUX TPATUITMOHHBIX
TYXOBHO-HPAaBCTBEHHBIX W COIMOKYJIBTYPHBIX IIEHHOCTEH depe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB [UJISI YTCHHS, TPOOJIEMHBIX CHTYallid st
00CyXeHHUS B KJIacce

4. NaunuupoBaHue 00CYXICHHUH, BHICKa3bIBAHUN CBOETO MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOIO OTHOLICHWS K W3y4aeMbIM JIMLAM, [POU3BEICHUSAM
XYJ0’KECTBEHHON JIMTEPATYPbI U UCKYCCTBA.

5. BxkiarodyeHne B YpPOK DBJEMEHTOB, KOTOpPBIE IIOMOTAlOT MOAJACPKATh
MOTHBAIIMIO 00yYalOMIMXCS K TOJYISHUIO 3HAHWM, HATAXKUBAHUIO TTO3UTUBHBIX



MEXJIMYHOCTHBIX ~ OTHOUIEHHMH B  Kjacce, IOMOTalT  yCTaHOBJIECHUIO
no0OpoxenaTesibHON aTMochepbl BO BpEMs YpOKa.

6. IlpumeHeHre Ha ypOKE MHTEPAKTUBHBIX (POpM pabOThl, CTUMYIUPYIOUIUX
MIO3HABATEJIbHYIO MOTUBALIMIO 00YyYarOIIUXCSl.

7. llpumeHeHue rpynmoBod pabOThl WM pabOThl B Mapax, KOTOpPbIE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJHOM pabOThl U B3aMMOJIEUCTBUIO C
JAPYrUMHU 00y4arOLUMUCS.

8. BbIOOp M UCHOJB30BaHHWE HA YPOKaX METOJIOB, METOAMK, TEXHOJOTHM,
OKa3bIBAIOIIUX BOCHHUTATEIbHOE BO3/IEUCTBUE HA JIMYHOCTh B COOTBETCTBUM C
BOCIIUTATEJIbHBIM UCAJIOM, LIEJBIO U 33/layaMH BOCITUTAHUSI.

9. HuunuupoBaHME U TNOAJAEPKKA HCCIEAOBATENbCKOW  AESTEIbHOCTU
IIKOJbHUKOB B (hOpME€ BKJIIOUEHHS B YPOK Pa3JIMYHBIX HCCIIEIOBATEIBCKUX
3aJaHuii, 4YTO JaeT BO3MOXKHOCTh OOYydYaloImUMCA MPUOOPECTH HABBIKU
CaMOCTOSITEJILHOTO PEUIEHUS TEOPETHYECKOW MpOoOJeMbl, T'€HEPUPOBAHUS H
oopmiieHUs COOCTBEHHBIX THMIIOTE3, YBAKUTEJIBHOTO OTHOLICHHUS K YYXUM
UesIM, ITyOJIUYHOrO BBICTYIJICHUS, apryMEHTHUPOBAHUS U OTCTAUBAHUS CBOEH
TOUYKH 3PEHMUSI.

10. VYcraHoBneHHE  YBaXUTENbHBIX, JOBEPUTEIbHBIX, HehOPMaIbHBIX
OTHOLIEHUW MEXJy VYUHTEIEM UM YUYEHUKAaMM, CO3JaHME€ Ha YpOKax
AMOIUOHATILHO-KOM(OPTHOMN CpeIbl.

Knacc 10-11

Ne n/mt TemaTrueckui pasaei
1.BcemupHbiii JICHb | XUMUSA U )KU3Hb
310pOBbS

2. JIeHb KOCMOHABTHKHU.
MeTtamisl




