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HOACHUTEJBHAS 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpamMMBbI CpEIHETO o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaMMbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIUYME, & TAKKE IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPHpPETAlUI0 B  COOTBETCTBUM €  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredyunBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS W TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNIbHBIX JOCTHXKEHHM OOydaroumxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:
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e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMe IO XMUMHH IPEAYCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIINUX OMpPENeaEHHBIN TPO(UIb
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHON MPOTPpaMMBI CpeaHEro oOIero oOpa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay
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BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATENBHOCTH, WMEIONNX MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYHMHOCTh IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE M3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUsSI PEAKLUH, pACCMATPUBAEMbBIX C TOUKH 3PEHUSI XUMUYECKON KHHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWE HMEEeT TO, 4YTO Ha COJep)KaHUE KYypCOB XHUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(QU3NYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHas Teopus B (PU3HMKE), 3aKOHBI COXpPaHEHUS
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MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMEeTa Il KIIACCOB XHUMHKO-
ounonoruyeckoro npo¢uiast OONbIINI yAENbHbIN Bec OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INpPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Pelrenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMHUYECKUX DPEAKLUH, O
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XUMUYECKOM PaBHOBECHH, PACTBOPAX U AUCTIEPCHBIX CUCTEMAX, 00 00IUX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW MCSATEILHOCTH YEJIOBEKA, CBSI3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
MPUPOJIE, B MPAKTHIECCKOU NEATEITHHOCTH M TIOBCETHEBHOM KU3HH.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XuMHUS» Ha  YIIYOJIEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1ETU U 3a]a4M, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOHN KYJIBTYPBI, MPUOOpPETEHHE OMBbITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepojia. Mexanusmbl 00pa3oBaHusi KOBAJIGHTHOM CBsI3M (OOMEHHBINH M JJOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHvdeckux coeauHeHut A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranmdeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHocTH W KjiaccuUKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

DKCIIepUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoiornueckuii psj ankaHoB, o01ias GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKAHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBA

AJIKaAHOB.
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XUMHUYECKHE CBOMCTBA QJIKAHOB: pEAKIMU 3aMELICHUs, W30MEPHU3ALNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN  alKEHOB, Sp-
ruOpuau3anysl aTOMHBIX OpOHWTaleld yriepoaa, 6- U m-CcBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (COnpspKEHHbIE, W30JMPOBaHHbIE,
Kymynuposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudyeckuii psijy ankuHOB, oOias (GopMysia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpHU3alnHU, OKUCIIeHHs. KuClIoTHRIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OpPUEHTUPYIONIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:
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MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, X IPUMEHEHNE B POMBIIIIJICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TrajllOrT€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX MPEBpaICHUN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE al€TUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccudukanus. Dusnyeckue CBOWCTBA  NpPeNETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [eficTBUE 3TaHONIA U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ASTUJIECHIVIMKOIb W riulepuH. duszndeckue u
XMMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JlefictBue Ha opranu3Mm denoBeka. CrmocoObl MOTydYeHHs] W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX
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cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06blI osryueHust U mpuMeHeHue gperomna. GenonpopmanbaeruaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME CBOICTBAa  aIbJIETUAOB U  KETOHOB:  PEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nuecKkue cBOMcTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKAINKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTtenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKUE U XMMHUYECKHUE CBOMCTBA: THAPOJW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBoaoB (MOHO-, -
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnuBarome 1 HEBOCCTaHABIIMBAIOIINUE aucaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KauyeCTBEHHAas peakius C HOJO0M. XUMHUUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3ANMOJICUCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumuyeckue cCBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHnvecKue CoeJUHEeHUs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYEeCKue; IEepPBUYHBIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpuUMeHeHue anudarnueckux amuHoB. [lonydeHue aHunIMHA U3
HUTPOOEH30Ia.

AmuHOkucnoTel. HoMeHknaTypa u nuzomepusi. OTaenbHble IPEICTaBUTENN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3NYecKue CBOMCTBA  AMHHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe ~— OpraHhyeckue — coeaumHeHus» U «Pacmo3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKyJIAPpHBIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs
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Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
ODHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTEe3, nbIXaHWE, OENKW, VYIJIEBOABI, JXUPbHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMru4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u lleproanueckas cucremMa XUMUUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJOXKHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3HAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CBs3U. [1oysIpHOCTD, HAITPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOIO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.
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Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTEHHBIE peaKuu. KaTtains u KaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakunu.  CTeneHb  OKHUCIICHHS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCHUJAa BOJIOPOJa B NPUCYTCTBUM KaTajld3aTopa, MOJENU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOM pEaklMu ¢ TMOJOKEHUEe XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. | amoreHoBoAopobl. BaxkHeHIInEe KUCIOPOACOICpKAIINAEC
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.
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Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepl(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHI. [[puMeHenune cepol U €€ COeTMHEHNI.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeTMHEHHI. A30THBIE yI00pEHHS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B OpUpOJie. AJUJIOTPONHbIE  MOIU(PUKAIINH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCTHIX BEILIECTB, 0OPA30BAHHBIX YIIEPOJIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBasi KHCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUJIbl CTEKIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  MetauioB.  OOmue  CcrocoObl

MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmsr [lepuonnueckoit cUCTEMBI
XUMHUYECKUX DJJieMeHTOB. Harpuiti u kanmil: mnonydeHue, Qusznueckue
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCAUHEHHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHWYECKUE CBOWCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB U HMX COCAUHECHHM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.
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AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0o4HbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarTsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeEHEHHE Xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JK€Jle3a M ero coequHeHnii. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xemne3a
U €ro CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHEHHM.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJIOPO/Ia
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUSI BAKHEUILNX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpENbl U €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ® 340poBbe 4enoBeka. JlekapctBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKN B pa3BUTUN MEIULIUHBI.
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XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEpaMUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKlUH, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOIW W MOJSAPHOMN
KOHLIEHTpallMy BELIECTBA B PAcTBOpPE, AOJIM BBbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJEIIb, MOJEIINPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MAaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIa, SHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepansl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,

q)apMaHCBTI/I‘{€CKaH IMPOMBIIIJIICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKUX
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nperuaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAIIOB, J3JICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSTEIIBHOCTHA U CaMOOIPECIICHUIO; HAUTMYUE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaTBl OCBOCHUA TMpeaMeTa «XHUMUS» OTPAKarT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUS K 3aKOHY U IIPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TIPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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UMHTEpeca M MO3HABAaTEIbHbIX MOTHMBOB B IMOJIYYEHHU U TMOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbl 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM JEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIILHOW CPELBI;

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 65 ot 04.06.2024. UcnonHutens: Bnvkun A.U. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 20 u3 60. CTpanuua cosaaHa: 04.06.2024 15:38 =¥ TATAPCTAH



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOITHON cpenie, YMEHHsI IPOTHO3UPOBATH HEOJATOMPUSITHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XMMHUM KakK HayKd, OCO3HaHUs €€ poiu B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOSKIEHHOCTH B  0OCO0OW 3HAYMMOCTH XMMHH JJII COBPEMEHHOMU
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00ECIICYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIBh30BaTh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI

ACATCIIBHOCTH.
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METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsT  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (yHKIHOHATIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJCHHUS (MHAYKTUBHbBIC, JE€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC IPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
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peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOATENbHO IPOrHO3UPOBATh €ro pe3ysibTaT, (OopMyJIUpOBaThH
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMalu (HAy4yHO-
NOMYJIsSIpHAasl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHPOpPMALIUM, HEOOXOAUMOW IS BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
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3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IPOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOﬁ 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NMpoeKTa, U (GOpMYIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAessass €€ LeNM W 3a7add, KOHTPOJUPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMUUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS M CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYalMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XUMuen. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00eCleueHnH yCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U
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MUIIEBON 0€30MMacCHOCTH, B PA3BUTHUU MEAMIIMHBI, CO3JaHUU HOBBIX MATEPUAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B o0OecIieueHu paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWHM MHUPOBO33PEHUS WU OOIIEH KyJIbTYphI
YeJloBeKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeJie;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUN SJIEMEHT, aTOM, SIAPO U AJICKTPOHHAS
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUau3aIus aTOMHBIX OpOuTaliel, HWOH, MOJEKYJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCJIEHHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, YTIECPOIHBIN CKeNeT, (PYHKIIMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHs CTPYKTypHass M IIPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHH PsAJ, TOMOJIOTH, YTJIEBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEpKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TpEeBpallieHUs OHHEPruu TMpPU XUMHUYECKHUX peakIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHM3MaX XHMHYCCKHX pPEaKIMi, TEPMOJUHAMHYCCKUX W KHHETHYCCKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aHMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUINIMX OPTaHWYECKUX BEIICCTB B OBITY W MPAKTHUECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIUINAX  XHMHYECKOTO
MIPOM3BOJICTBA (Ha IPUMEPE MPOU3BOJICTBA METaHOJIA, ITepepadOTKU HETH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE TIOHITHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (hOPMYJT OPTaHUYECKHUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMK  IMOCPEJACTBOM  COCTaBJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;
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M3TOTaBJIMBATH MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATUYECKOU
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepuU30BaTb  COCTaB, CTPOCHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CJIOXKHBIX 3()PUPOB, KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (OG- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJECHUU, U3MEPEHUH, MOJICTIMPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

C(bOpMI/IpOBaHHOCTB YMCHUA IIPUMCHATD OCHOBHBIC orcpanrmu

MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
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CUCTEMAaTHU3AIUI0, BBIABICHUE MPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4ECHUs
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, nepepadbaTsiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBJICHUW NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYECHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIAe IOHATHS — XUMHUYCCKHH OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUU W 0O€30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHBIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;
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c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKON pEmETKA
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHuUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh  yYMEHMIl:  KIAacCU(PHUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JIPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPHUH )i Kilaccu(uKauu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
(QHEPTeTHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJEHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3A;  PEaKUUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );
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chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW peaklMH B 3aBUCUMOCTA OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIKE B OCHOBE MMPOMBIIIJICHHOTO MOJYYEHUS CEPHOW KHCIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUUA MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JTAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEHIECTBAMU U JTaOOPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (GopMe pe3yibTaThl IKCIEPUMEHTA, aHATM3UPOBATh U OICHUBATH HUX

A0CTOBCPHOCTD,
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c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYXKAIOLIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOpMAIINK B Pa3IUYHBIX UCTOUHUKAX (Hay4YHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
. bubnuorexa [JOK
1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 8
https://myschool.edu.ru/
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' UKJIOAJIKAHBI https://myschool.edu.ru/
) HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
’ AJKAJUECHBI, AJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApomaTnueckue yriaeBoaopoabl (apeHbl 8
P yr AopozbI (ap ) https://myschool.edu.ru/
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
’ nepepadoTka https://myschool.edu.ru/
2.5 T"agoreHnpon3BoaHBIE YIIIEBOIOPOIOB 4 1 bubmmorexa [TOK
) p yr P https://myschool.edu.ru/
Uroro no pazgeny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
3.1 Cnuptel. ®enon 11 1
P https://myschool.edu.ru/
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 bubmmorexa [IOK
https://myschool.edu.ru/
a¢upsl. XKupbl
bubmuoreka [JOK
33 YLICBOIEI 0 https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coeIuHeHus
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://myschool.edu.ru/
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorexa [OK
' yp a https://myschool.edu.ru/
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
bubnunoreka LIOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | bubnnorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bubnuoreka [{OK
1.3 XUMUUYECKUE PEAKIIUU 19 1 3
peaxt https://myschool.edu.ru/
Hroro no pazneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 HemeTaminl 31 1 3
https://myschool.edu.ru/
bubmmoteka IIOK
2.2 MeTtaminl 23 1 2
https://myschool.edu.ru/
Hroro no pazgeny 54
Pa3pen 3. XuMus u :KuM3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
’ JKU3Hb https://myschool.edu.ru/
Hroro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3y4eHusi  00pa3oBaTeJbHbIC
padoThI padoThI
pecypchl
[IpenmeT 1 3HaUY€HNE OPraHUYECKON
bubmuorexa [JOK
1 XUMUH, TIPEJICTABIICHUE O MHOTO00pa3uu 1
. https://myschool.edu.ru/
OPraHNYeCKUX COCTMHEHUHN
DIEKTPOHHOE CTPOEHUE aTOMa yriiepoJia
) (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). | bubmuoreka [JOK
BanenTHbIE BO3MOKHOCTH aTOMa https://myschool.edu.ru/
yriiepozaa
XHUMUYECKas CBSI3b B OPTraHUYECKHUX
3 COoeIMHEHUsIX. MexaHu3Mbl 00pa3oBaHus 1 bubnnoreka [JOK
KOBQJIEHTHOH CBSI3H, CIOCOOBI Pa3phiBa https://myschool.edu.ru/
CBsI3eU
4 Teopus cTpoeHUS OpraHUYECKUX | bubnnorexa [JOK
coequHennit A. M. byrieposa https://myschool.edu.ru/
Buael nzomepun: CTpykTypHas
’ bu6mmoreka [JOK
5 MIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 1
https://myschool.edu.ru/
3¢ eKTHI B MOJIEKyIaX OPTaHHYECKUX
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COCTMHEHUN
[IpeacraBnenue o KiacCuPUKALNH U Bu6miorexa LOK

6 CHUCTEMaTHUYeCKass HOMEHKJIATypa

https://myschool.edu.ru/

(IUPAC) opranuueckux BeIIeCTB

7 CucremaTu3zanus 1 00001IeHHe 3HAHUI bubnmoreka [JOK
110 TeMe https://myschool.edu.ru/

g Knaccudukanus peakuuii B bubmumoreka [IOK
OpraHN4eCKOM XUMHH https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTHYECKHN PsijI, 0O1as

9 (dbopMyIia, HOMEHKIIATypa ¥ H30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHUE MOJIEKYJI

10 dOu3nvecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
AJIKAaHOB https://myschool.edu.ru/
Haxoxnenue ajikaHoB B IpUpPO/IE.

11 CrniocoObl osTyyeHHst U IpUMEHEHNE bubnuorexa LIOK

https://myschool.edu.ru/

aJIKaHOB
[uxnoankansl: obmas Gopmyna,

12 HOMEHKJIaTypa U U30Mepus, 0COOEHHOCTH bubnnoreka [JOK
CTPOECHUS U XUMHYECKHUX CBOWCTB, https://myschool.edu.ru/
CHOCOOBI MOTYYEHHS U IPUMEHEHHE
Pemenue pacu€THpIx 3a1a4 Ha
oTmpeieJICHUE MOJIEKYIISIPHON (OPMYITbI

13 OpPraHUYECKOI0 BEIECTBA 110 MACCOBBIM bubnnorexa [JOK
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINUX B https://myschool.edu.ru/
ero cocran. CucreMaTru3anus u
0000111eHIEe 3HAHMI 110 TeMe

14 AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias bu6mmorexa [IOK
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(dbopMyIa, HOMEHKIIATypa, 3JEKTPOHHOE U https://myschool.edu.ru/
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CTpyKTypHas U UC-TPAHC-U30MEPHUS
AJIKEHOB
du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
15
ankeHoB. [IpaBniio MapkoBHUKOBA https://myschool.edu.ru/
[IpakTrueckas padorta Ne 1 mo teme
16 "[Tonyuenue sTuICHA U U3yUYEHUE €T0 bubmmorexa [HOK
JLyHe Ie https:/myschool.edu.rw/
CBOICTB
17 CriocoObl osTyyeHHsl U IPUMEHEHUE bubnnorexa [HOK
AJIKEHOB https://myschool.edu.ru/
Pemenue pacu€THpix 3a1a4 Ha
18 oTpe/IeIICHUE MOJICKYJIIPHON (OPMYITBI bubmorexa [TOK
P Yp pMYy https://myschool.edu.ru/
OpPraHUYECKOro BEIIECTBA
AJKaJIUeHbI: CONPSIKEHHBIE,
19 HM30JIMPOBAHHBIC, KYMYIUPOBAaHHbBIC bubmorexa HOK
p > KYMYIHP ' https://myschool.edu.ru/
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XUMHUYECKHE CBOMCTBA CONMPSKEHHBIX bubnmnoreka [JOK
JIVEHOB https://myschool.edu.ru/
71 CrniocoOsl MoNTyueHus: U pUMEHEHUE bubnuorexa [JOK
aJIKaJIMECHOB https://myschool.edu.ru/
AJKWHBI: TOMOJIOTUYECKUM PsiJl, o01Ias
) dhopmyna, HOMEHKJIATYypa, JJIEKTPOHHOE U bubnuorexa [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, https://myschool.edu.ru/
(du3nueckue cBOCTBa
. bubnuorexa [JOK
23 XUMHYECKHE CBONCTBA aIKWHOB
https://myschool.edu.ru/
24 KadecTBeHHBIC peakiyy Ha TPOMHYIO bu6mmoreka [IOK
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CBA3b https://myschool.edu.ru/
)5 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnunoreka [JOK
AJIKUHOB https://myschool.edu.ru/
26 Pewrenue 3amau: pacu€rsl 10 ypaBHEHUIO bubnmoreka [JOK
XUMHYECKOHN peaKiuu https://myschool.edu.ru/
7 CucremaTu3aius 1 0000IIeHUE 3HAHUT bubnmoreka [JOK
10 TEME https://myschool.edu.ru/
ApeHbI: TOMOJIOTUYECKUH psJl, 0011Ias
opMyJsa, HOMEHKJIATypa. JJIEKTPOHHOE
28 e }c] ;1 CTBEHHOE Zp OCHUE p0 e bubmmorexa LIOK
U TIPO HCTBEHH HUE MOJICKYJI
pocIp P Y https://myschool.edu.ru/
OeH30I1a ¥ TOJTyouIa, NX (PU3UIECKHe
CBOICTBA
29 XHUMHUYECKHE CBOICTBA apEHOB: PEaKUU bubnnoreka [JOK
3aMEIICHUS https://myschool.edu.ru/
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
P P bu6mmorexa [IOK
30 MIPUCOETUHEHUS], OKHCIIEHHE TOMOJIOTOB
https://myschool.edu.ru/
OeHzomna
31 Oco0EHHOCTH XUMUYECKUX CBOWCTB bubnuorexa [JOK
CTHPOJIA https://myschool.edu.ru/
Pemrenue pacuéTHBIX 3a7a4 Ha
37 e ep e Mol oif o bubmuorexa [JOK
or JIEHUE MOJICKYJISIPHOM MYJIbI
pel yoAp PMY. https://myschool.edu.ru/
OpPraHUYECKOTO BEIIECTBA
1 CriocoOsl MoTydeHus: U IPUMEHEHUE bubnmoreka [JOK
apeHoB https://myschool.edu.ru/
34 ['eneTnueckas cBs3b MEKIY Pa3InUYHBIMU bubnuorexa [JOK
KJIacCaMH YIJIEBOJOPOOB https://myschool.edu.ru/
35 Pacuérbl mo ypaBHEHUSIM XUMHYECKUX bubnuorexa [IOK
peaknuii. CucteMartuzaius u 00001IeHne https://myschool.edu.ru/
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3HaHUI MO TEME
36 [Tpuponneiii ra3. [lomyTHbie HEPTIHBIE bubnunoreka [JOK
raspl https://myschool.edu.ru/
37 KameHHbIi yroap U IpOIyKThI €T0 bubnmoreka [JOK
nepepadboTKu https://myschool.edu.ru/
Hedts u ciocoOb1 €€ nepepaboTKy.
38 I[IpuMmeHneHne NPoOAYKTOB HEpepabOTKH buGnnorexa LIOK
P POAYK pep https://myschool.edu.ru/
HedtH
39 ['eneTnueckas CBs3b MEKIY pa3IMYHBIMU bubnnoreka [JOK
KJlacCaMU YIJIEBOJOPOJIOB https://myschool.edu.ru/
["asioreHonpon3BOIHBIE YIIIEBOIOPOIOB:
40 3JIEKTPOHHOE C OeHI/Ie'yreaKI_lI/II/I bubmmorexa [OK
P P P https://myschool.edu.ru/
3aMEIleHMs TalloreHa
JeiicTBue 1menoyei Ha
. bubnuotexa [JOK
41 raJloreHnpou3BoAHbIE. B3aumoneiicteue
https://myschool.edu.ru/
JUTAJIOT€HAJIKAHOB C MArHUEM U LIMHKOM
4 Cucremaru3zanus 1 0000IIeHIE 3HAHUN bubnuotexa [JOK
1o pazaeny "YriaeBoaopos!” https://myschool.edu.ru/
43 KonrtponbHas pabora no Teme bubnuoreka [IOK
"VYrneBomopoasr" https://myschool.edu.ru/
[IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psii, oO1mias popmyna
AL Gopayra, bubnnorexa [IOK
44 CTPOEHHE MOJIEKYJI, U30MEpUs,
https://myschool.edu.ru/
HOMEHKJIAaTypa, Kiaccuukaus,
¢u3nueckue cBoiicTBa
45 XUMHYECKHE CBOMCTBA IIPEAEIBHBIX bubnnorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
46 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnuotexa [JOK
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OJIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
[IpocTteie auphl: HOMEHKIATypa U
bu6mmoreka [IOK
47 M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
. https://myschool.edu.ru/
XUMHUYECKUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOJIb
48 Y TJIMLEPUH, UX (PU3NYECKHUE U Bubmorexa ITOK
PHH, y https://myschool.edu.ru/
XHMHYECKHUE CBOMCTBA
49 CriocoOsl MoTydeHus: U IpUMEHEHUe bubnuorexa [JOK
MHOTOaTOMHBIX CIIUPTOB https://myschool.edu.ru/
@DeHOJI: CTPOCHUE MOJIEKYIIBL,
. bubmuorexa [JOK
50 (busnueckre cBoicTBa. TOKCUIHOCTH
https://myschool.edu.ru/
¢denoina
. bubmuorexa [JOK
51 XuMUYecKue cBoricTBa (heHola i
https://myschool.edu.ru/
5 CriocoObl MoTy4eHus: U IPUMEHEHUE bubnnoreka [JOK
¢dbenomna https://myschool.edu.ru/
IIpakTryeckas pabora Ne 2. Pemenue
bu6nmoreka [JOK
53 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" " https://myschool.edu.ru/
CrupTsl U GHEeHOIBI
54 Cuctemaru3zanus 1 00001IeHne 3HAaHUH bubnnoreka [JOK
110 TeEME https://myschool.edu.ru/
ATNBIETHIB U KETOHBI: 2JIEKTPOHHOE
55 CTpO€HUE KapOOHUIHHOM TPYIITIHI; bubnuotexa [JOK
TrOMOJIOTHYECKHUE PsiJibl, 0011as popmyia, https://myschool.edu.ru/
M30MepHUs U HOMEHKIIaTypa
56 ATNbIeruipl ¥ KeTOHBI: (PU3HUECKUE bubmuorexa [JOK
CBOMCTBA; pEaKIMK MPHUCOETUHEHNUS https://myschool.edu.ru/
57 Peakuuu okucieHUs 1 KAYECTBEHHBIE bubmuorexa [JOK
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peakuuu aIbIErUI0B U KETOHOB https://myschool.edu.ru/
58 CriocoObl TTOTy4eHHS JIbICTHIOB U bubnunoreka [JOK
KETOHOB https://myschool.edu.ru/
OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE
bubmuoreka [JOK
59 KHCIIOTBI, 0COOEHHOCTH CTPOEHUS MX
https://myschool.edu.ru/
MOJIEKYJI
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnmoreka [JOK
KHCJIOT, MX (pr3ndYecKue CBOKWCTBA https://myschool.edu.ru/
61 XHUMHUYECKUE CBOKMCTBA MPEAECTBHBIX bubnnoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON
bubmuorexa [JOK
62 KHCIOTBL. MHOTOOOpa3ue KapOOHOBBIX
https://myschool.edu.ru/
KHUCJIOT
OCOOEHHOCTH CBOWCTB: HEMIPEICIbHBIX U
apoMaTH4eCKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX bubmmorexa HOK
p ’ P p https://myschool.edu.ru/
kuciot. [IpencraBurenu BoICIINX
KapOOHOBBIX KHUCIOT
64 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubnnoreka [JOK
KHUCJIOT https://myschool.edu.ru/
65 CriocoObl ToTy4eHus1 U TPUMEHEHNE bubnmnoreka [JOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
CrnosxxHbie 3(UpBI: TOMOJIOTUYECKUHN PSIT
66 obrrast popmyra, U30MepHs U ’ bubmorexa LIOK
pMyTa, P https://myschool.edu.ru/
HOMEHKJIaTypa
67 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorekxa [IOK
3¢upoB https://myschool.edu.ru/
68 Pemenue pacy€THbIX 3a1a4: 110 bubnuotexa [JOK
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YPaBHEHUIO XUMUYECKOW pEAKLIUH, Ha https://myschool.edu.ru/
onpeIeICHUE MOJICKYIIPHON (OPMYITBI

OpPraHMYeCKOro BEIIECTBA

[TpakTuyeckas padora Ne 3. Pemenue

9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe bubmumoreka [IOK

69 "

KapGonossie kucnotel. ClnoxKHbIE https://myschool.edu.ru/
a¢upsr"

70 XKupsr: crpoenue, puzndeckue u bubnuoreka [IOK
XUMHUYECKHE CBOICTBA (THIPOIIU3) https://myschool.edu.ru/
Oco0eHHOCTH CBOMCTB KUPOB,

bubmuorexa [JOK
71 COZIEpIKaIlMX OCTATKU HEMPEAeIbHBIX
https://myschool.edu.ru/
YKUPHBIX KUCIOT. JKuUphl B ipupoe
MbLuTa KaK COJIM BBICITUX KapOOHOBBIX

7 KHUCJIOT, X Motolee aeicteue. [lonstue bubnuorexa [JOK
0 CUHTETUYECKUX MOIOIIUX CPELICTBAX https://myschool.edu.ru/
(CMC)

['eneTnveckas CBSI3b yriaeBOJAOPOIOB U
73 KHUCJIOPOJICOACPKAITUX OPTaHUYECKUX bubmmorexa HOK
P P P https://myschool.edu.ru/
BEILIECTB

74 Pacuérbl o ypaBHEHUSAM XUMHUYECKUX bubnuoreka [IOK
peakuuii https://myschool.edu.ru/

75 Cucremaru3anus U 0000IICHUE 3HAHUH bubmuorexa [JOK
110 TEME https://myschool.edu.ru/
OO1mas xapakTepucTUKa YTIEBOIOB U

76 KJIaCCI/I(I)I/III:aLII/ISIp JICBOI[zB (MoOHO-, TU- U bubmmorexa [OK

r ’ https://myschool.edu.ru/
MOJIMCaxapu/bl)

77 Mounocaxapubl: (pu3nyecKrue CBOMCTBA U bubnnorexka [JOK

HAaXO0XJEHUE B TIPUPO/JIE https://myschool.edu.ru/
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73 [IpumeHeHue I0K03bl, €€ 3HaUECHUE B bubmumoreka [IOK
JKU3HEAEATETLHOCTH OPTaHU3MAa https://myschool.edu.ru/
Jucaxapuipl: caxapo3a, MajabTo3a U

79 nakto3a. Haxoxaenue B npupoje u bubmmorexa [HOK

’ pHp https://myschool.edu.ru/
MIPUMEHEHUE TUCAXapHIOB
[Tonucaxapuael: cTpoeHUE
80 MaKpOMOJICKYJI, (GPU3NUECKHUE U bubmorexa HOK
p i : https://myschool.edu.ru/
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
bubmuorexa [JOK
81 [TonsiTre 06 UCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru/
Pemrenue pacueTHbIx 3aa4 Ha
82 onpeJieleHue J0JIU BbIX0Ja IPOIyKTa bubmmorexa [OK
P POAYK https://myschool.edu.ru/
peaKIu OT TEOPETUUECKH BO3MOXKHOTO

23 Cuctemaru3zanus 1 00001IeHNe 3HaHUI bubnnorexa [HOK
10 pa3zueny https://myschool.edu.ru/
KonTponbHas padbota no teme

84 "Kucnopoacoaepixaiue OpraHundecKme bubmorexa LHOK

P " P P https://myschool.edu.ru/
COCIMHECHHUS
AMUHBIL: K1accu(UKaIus, CTPOCHHE
85 MOJIeKyI1, o0mmas popmyia, nsomepus bubmmorexa [OK
M pMyJia, ? ’ https://myschool.edu.ru/
HOMEHKJIaTypa U (pu3nyecKue CBOMCTBA

26 XUMUYEeCKUe CBOMCTBA aMH(PaTHIECKUX bubnmnoreka [JOK
aAMHHOB https://myschool.edu.ru/
AHWIIVH: CTPOCHHE AHWINHA,

. bubnuorexa [JOK
87 0COOCHHOCTH XUMHUYECKHX CBOICTB
https://myschool.edu.ru/
aHWJIMHA

28 CriocoObI TTOTy4eHUsT U IPUMEHEHNE bubnmnoreka [JOK

annupaTHIECKUX aMUHOB https://myschool.edu.ru/
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AMHWHOKHUCIIOTHI: HOMEHKJIaTypa U
29 nzomepusi, pu3nueckue CBOICTBa. bubnmoreka [JOK
OtnenbHbIC PEICTABUTEH O~ https://myschool.edu.ru/
aMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT, HX
bubmuorexa [JOK
90 OMOJIOTHYECKOE 3HAUCHHE aMHUHOKHCIIOT.
https://myschool.edu.ru/
CuHTE3 ¥ THAPOIU3 MENTUIOB
01 benku kak npupoaHbIe OJIUMEDPHI; bubnuoreka [IOK
CTPYKTYpPBI OCJIKOB https://myschool.edu.ru/
. bu6mmoreka [IOK
92 XHWMHYECKHE CBOMCTBA OCIKOB i
https://myschool.edu.ru/
A30TcoAepKallKe TeTePOLMKINYECKUe
bubmuorexa [JOK
93 coequHeHus. HykiaernHOBbIE KUCIIOTHI:
https://myschool.edu.ru/
COCTaB, CTPOCHHE U OMOJIOTHYECKAsl POJTh
[TpakTrueckas padota Ne 4. Perenue
94 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnunorexa [JOK
"A30TcoaepKalue OpraHnuecKue https://myschool.edu.ru/
coeauHeHUS"
[IpakTuueckas paborta Ne 5. Pemenue
95 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
"Pacrio3HaBaHuE OPraHUYECKUX https://myschool.edu.ru/
coequHeHnn"
KonTponbHas padbota no teme
96 "A30TcoaepKale opraHun4ecKue bubmorexa HOK
P | P https://myschool.edu.ru/
COCMHEHUS
OCHOBHBIC TIOHSATHS] XUMHUHT
97 BBICOKOMOJIEKYJIIPHBIX COEIUHEHNHN U bubnnorexka [JOK
METOJbI UX CHHTE3a —ITOTUMEPU3ALAS U https://myschool.edu.ru/
MOJUKOHICH Al
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08 [Inactmaccel. YTunuzanus u 1 bubmuorexa [JOK
nepepaboTKa MIacTuKa https://myschool.edu.ru/
99 DnacToMepbl: HaTYpaTbHbBIN 1 bubnunoreka HOK
CUHTETUYECKHE Kayuyku. Pe3una https://myschool.edu.ru/
BonoxkHa: HaTypalibHbIE, HCKYCCTBEHHBIC,
100 cunretnueckue. [Tonumepsl 1 Bubmorexa ITOK
' p https://myschool.edu.ru/
CHenMaIbHOrO Ha3HAYEHUS
[IpakTrueckas padota Ne 6. Permenue
101 SKCHEPUMEHTAIBHBIX 3a4a4 10 TEME 1 bubmmorexa LHOK
" p . " https://myschool.edu.ru/
Pacrio3naBanue miacTMacc ¥ BOJIOKOH
O000111eHIE U CUCTEMATHU3ALIMS
102 W3Y4EHHOI'0 MaTepuaia o TEMe 1 bubmmorexa LHOK
" Y p " https://myschool.edu.ru/
BricokoMonekynsipHble COeTUHEHHS
OBIIEE KOJIMYECTBO YACOB I10 102
ITPOI'PAMME
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbi
| Atom. CocTaB aTOMHBIX sIIEp. | bubmuorexa [JOK
Xumuueckui aneMeHT. M30Tomnbl https://myschool.edu.ru/
) CtpoeHue IeKTPOHHBIX 000I04EK 1 bubnnorexka [HJOK
aTOMOB, KBaHTOBBIC UMCIIa https://myschool.edu.ru/
3 Kiaccupukanust XMMHUIECKHX 3JIEMEHTOB 1 bubnnoreka [JOK
(s-, p-, d-, f-omemenTsI) https://myschool.edu.ru/
4 Pacnipenenenue 371eKTpOHOB O ATOMHBIM 1 bubmuorexa [JOK
opOuTaIsIM https://myschool.edu.ru/
DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB
" bubnuoreka [JOK
5 AJIEMEHTOB B OCHOBHOM M BO30Y>KIEHHOM 1
https://myschool.edu.ru/
COCTOSTHUM
6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. | bubnmnoreka [JOK
DIIEeKTPOOTPULIATETLHOCTh https://myschool.edu.ru/
Ilepuoanueckuii 3akoH u [lepronnueckas
7 crucTemMa XuMudeckux anemeHToB 1. U. | bubmuorexa [JOK
Mengeneesa, CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
g XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX 1 bubnmoreka [JOK
HAMMU MPOCTBIX U CIOKHBIX BEILLIECTB I10 https://myschool.edu.ru/
rpyIIaM U epruoaam
9 CucremaTtu3anus ¥ 0000IEHUE 3HAHUH 110 1 bubmuorexa [JOK
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TEME https://myschool.edu.ru/
Buner xumnueckoi cBsa3u. MexaHu3MEl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnunoreka HOK
Bonoponnas cBs3b. MexMOJIEKYIIIpHbIE https://myschool.edu.ru/
B3aUMO/ICVCTBHUS
BaneHTHOCTP M BaJI€HTHBIE BO3MOXHOCTH
1 aToMOB. CBSI3b 3JIEKTPOHHOUM CTPYKTYPhI bubmuorexa [JOK
MOJIEKYJI C UX T€OMETPUYECKUM https://myschool.edu.ru/
CTPOCHHEM
12 [IpencraBiieHus: 0 KOMILUIEKCHBIX bu6mmoreka [IOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://myschool.edu.ru/
BemecTBa MOJIEKYIIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHUs. THIIBI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://myschool.edu.ru/
BEILECTB
14 [IoHsATHE O TMCTIEPCHBIX CHCTEMAX. bubnnoreka [JOK
IIpencraBienue 0 KOIIOUAHBIX PACTBOpPAx https://myschool.edu.ru/
HcTruHHBIE paCTBOPHI: HACBILIEHHBIE U
15 HEHACHIIICHHBIE, PACTBOPUMOCTb. bubmmorexa [OK
https://myschool.edu.ru/
Kpucramnornaparst
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnuorexa [JOK
pacTBOPOB https://myschool.edu.ru/
Pemenue 3agau ¢ ucnoyib30BaHUEM
17 MOHSTHUH "MaccoBas 01 paCTBOPEHHOTO bubmmorexa HOK
"o " https://myschool.edu.ru/
BelecTBa', "MoJsipHas KOHUEHTpaus
18 Knaccudukanus u HoMeHKIaTypa bubmuoreka [IOK
HEOPTaHWYECKNX BEIIECTB https://myschool.edu.ru/
19 CucremaTtu3anus ¥ 0000IEHUE 3HAHUH 110 bubmuorexa [JOK
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TEME https://myschool.edu.ru/
KonrtponbHas pabora no remam
"Crpoenue atoma. [lepnoanueckuii 3aKoH
20 u [lepuonnueckas cucreMa XMMUYECKUX bubnuoreka [IOK
anemenTtoB JI. . Menpaeneena", https://myschool.edu.ru/
"Crpoenue BemecTBa. MHOrooOpasue
BELICCTB"
Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKON U OPraHU4YEeCKON XMUMUH.
bu6mmoreka [IOK
21 3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHUs U IPEBPAILCHUS SHEPTUU NTPU
XUMHYECKHUX PEAKIMIX
) TernoBbie 3G GEKTH XUMUYECKHX bubnuoreka [IOK
peakuuil. TepMoxumudeckrue ypaBHEHUS https://myschool.edu.ru/
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
N bubmuorexa [JOK
23 peakuuii ¥ TEepPMOXUMHUYECKUM
https://myschool.edu.ru/
YPaBHEHUSAM
CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
’ bu6mmoreka [IOK
24 3aBHCUMOCTH OT Pa3INYHBIX (PAKTOPOB.
https://myschool.edu.ru/
Karanus u xaTanmu3aTropsl
bu6mmorexa [IOK
25 ['oMOreHHbIE U TETEPOreHHBIE PEAKIINH
https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1 o teme
" bubnuorexa [JOK
26 Bnusiaue pa3nuuHbIX GakTOpoB Ha
. | https://myschool.edu.ru/
CKOPOCTh XUMHUYECKOW peaKuu
7 OOGpatumbie 1 HEOOpATUMBIE PEAKITHH. bubnmoreka [JOK
XHUMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
28 [IpakTuueckas pabora Ne 2 o Teme bubnmnoreka [JOK
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"BausiHue pa3IUuHBIX (GaKTOPOB Ha https://myschool.edu.ru/
MOJI0KEHUE XUMHUYECKOTO paBHOBECUA"
DNIEKTPOJIMTHYCCKAS JUCCOIALIHS.
P bu6mmoreka [IOK
29 CubHbIC U ClIa0bIe 3JIEKTPOIUTHI.
https://myschool.edu.ru/
CteneHp TUCCOIUAIIUN
HNonnoe npoussenenue Boasl. Cpena
. bu6mmoreka [IOK
30 BOJIHBIX PacTBOPOB. BoopoiHbIii
https://myschool.edu.ru/
nokasatenb (pH) pactBopa
31 I'upponus coneit. Peakuu, npoTekaromume bubnuorexa [JOK
B pacTBOpAX 3JIEKTPOIUTOB https://myschool.edu.ru/
[IpakTuueckas padora Ne 3 o reme
32 "XHUMHUYECKHE PEAKIINHU B PACTBOPAX bubmmorexa LHOK
P p p https://myschool.edu.ru/
3JIEKTPOJIUTOB
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC
N bubmuorexa [JOK
33 peakiuu. Baxuennme oKUCIuTeNu u
https://myschool.edu.ru/
BOCCTaHOBHUTEIH
34 MeTto/1 31eKTPOHHOTO (3TEKTOHHO- bu6mmoreka [IOK
MOHHOTO0) OanaHca https://myschool.edu.ru/
15 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEILECTB https://myschool.edu.ru/
bu6mmoreka [IOK
36 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
bu6mmorexa [IOK
37 Pewienue 3ana4d pa3an4HbIX TUIIOB
https://myschool.edu.ru/
18 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 bu6mmorekxa [IOK
TeMe "XHUMHu4yeckue peakuuu" https://myschool.edu.ru/
39 KonTponbhas pabota no teme bubnuorexa [IOK
"Xumudeckue peakiuu' https://myschool.edu.ru/
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[TonoxeHrne HEMETAIOB B
[Tepuoauueckoit cucteMe XMMUYECKUX
bubmuoreka [JOK
40 snemenToB M. Y. Menaeneesa u
https://myschool.edu.ru/
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nyecKne CBOMCTBA HEMETAILIIOB
41 AnoTponusi HeMETauIoB (Ha IpUMeEpe bubnmoreka [JOK
KHCJIOPOJIa, cepbl, hocdopa u yrieposa) https://myschool.edu.ru/
4 Bonopon: nomyuenue, pusndeckue u bubnunoreka HOK
XAMHYECKHE CBOMCTBA. [ Mapuibl https://myschool.edu.ru/
["astoreHsl: HaXOXKJICHHUE B PUPOJIC,
bubmuorexa [JOK
43 CIocoObI Oy4YeHUs!, PUINYECKUE U
. https://myschool.edu.ru/
XUMHUYECKHE CBOKCTBA
I"anorenoBoniopoabl. Baxkneiue
44 KHCIJIOPOJICOICPKAIINE COSTUHEHUS bubmorexa LHOK
P P https://myschool.edu.ru/
rajoreHOB
JlaGopaTopHble U TPOMBITIICHHBIE
bu6mmoreka [IOK
45 CIOCOOBI TIOJTyYEHHS TaJIOTEHOB.
. https://myschool.edu.ru/
[IpuMeHeHue ranoreHoB U X COeAMHEHUMN
[IpakTuueckas pabora Ne 4. Pemenue
bu6mmoreka [JOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
" " https://myschool.edu.ru/
T'anorenst
Kucnopon: naboparopHsie u
47 IPOMBIIIJICHHbIE CIOCOOBI MOTYyYEeHHUS, bubnuoreka [IOK
(bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://myschool.edu.ru/
O3o0H. [IpuMeHeHne KUCIopoia U 030Ha
bubmuorexa [JOK
48 OKcuabl U NEPOKCUIEI
p https://myschool.edu.ru/
49 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmnoreka [JOK
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https://myschool.edu.ru/
Cepa: Hax0KIEHUE B IPUPOEL, CIIOCOOBI
50 HOJI'I) SHHS (bnanecmfe E XI/II\’/II/I‘ICCKI/IC bubmorexa HOK
yq ’ https://myschool.edu.ru/
CBOIicTBa
bubmuoreka [JOK
51 CepoBozopo, CyIb(puabl
POBOZIOPOA, CyIbdIA https://myschool.edu.ru/

5 Kucnopoacoaepxaiiiue COeJUHEHUS CEPBI. bubmumoreka [IOK
Oco06eHHOCTH CBOMCTB CEPHOM KUCIIOTHI https://myschool.edu.ru/
[IpakTuueckast padora Ne 5. Pemenue

" bubnuorexa [IOK
53 HKCIIEPUMEHTANIbHBIX 3aa4 110 Teme "Cepa
. " https://myschool.edu.ru/
U €€ COCqUHECHUS
A30T: HaX0XKJICHHUE B TIPUPOJIE, CITOCOOBI
bubmuorexa [JOK
54 MoJyueHusl, PU3NYECKUE U XUMHUYECKHE
Z https://myschool.edu.ru/
CBOMCTBAa. AMMHAK, HUTPHU/IbI

55 Kucnopoacoaep:xaiue coeiMHEHUs a30Ta. bu6mmoreka [IOK
OCOOEHHOCTH CBOMCTB a30THOM KHUCJIOTBI https://myschool.edu.ru/

56 [Ipumenenue a3oTa 1 €ro COeTUHEHUN. bu6nmoreka [JOK
A30THBIE yI0OpEeHUs https://myschool.edu.ru/
®dochop: HaxOXKIEHUE B IPUPOJIE,

57 CIOCOOBI MONTy4YeHUsI, PU3UUECKHE U bubnunoreka [JOK
xummuueckue coiictBa. dochuasl u https://myschool.edu.ru/
bochun

58 Oxkcunsl pocdopa, pochopcoaepxarine bubnunoreka [JOK
kucinoTsl. Comu HochopHOIt KUCTOTHI https://myschool.edu.ru/

59 [Tpumenenue docdopa 1 €ero coeTMHEHUH. bubnnorexka [JOK
®dochopubie ynoOpeHus https://myschool.edu.ru/

60 [TpakTuueckast padbota Ne 6. Pemenue bubnuorexa [IOK
AKCTIEPUMEHTAIBHBIX 3a71a4 1Mo TeMe "A30T https://myschool.edu.ru/
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u Gocdop u ux coenuHeHHs"
VYrnepoa: HaxoKeHHE B IPUPOE
61 IUTOTPOITHBIE MOIU(PUKALINY; (1)H3’I/IHCCKI/IG bubmmorexa [IOK
p . ’ https://myschool.edu.ru/
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNUE
6 Oxkcup yrinepona(Il), okecun yrnepona(IV), bubnmoreka [JOK
YTOJIbHAS! KUCTIOTa U €€ CONMU https://myschool.edu.ru/
bubmuorexa [JOK
63 Peuienue 3aiayd pa3iM4HbIX TUIIOB
https://myschool.edu.ru/
Kpemuuii: HaxoJ1IeHHE B IPUPOJIC
64 CIIOCOOBI TOJTyYCHHS (1)I/I3I/I‘ICCKI/IG,I/I bubmorexa HOK
1 . https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuausi(IV), kpemuueBas bubnuotexa [JOK
KHUCJIOTA, CUJIUKAThI https://myschool.edu.ru/
66 [IprMeHeHrne KpEMHHUS ¥ €r0 COSTMHEHUH. bubnnoreka [JOK
Creki10, ero noxy4eHue, BUIAbl CTEKIIa https://myschool.edu.ru/
bu6nmoreka [JOK
67 Pemienue 3a1au pa3auyHbIX TUIOB
https://myschool.edu.ru/
68 CuctemaTtuzanms ¥ 0000IeHUE 3HAHUH 110 bubmuoreka [JOK
teme "Hemeramnr" https://myschool.edu.ru/
69 KonTponbHas pabora no teme bubnnoreka [JOK
"Hemeransr" https://myschool.edu.ru/
70 AHanu3 pe3yinbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKITUs OMHOOK https://myschool.edu.ru/
[Tonmoxenune mertamios B [lepuoanueckoit
71 CHUCTEME XUMUYECKUX AJIIEMEHTOB. bubnmoreka [JOK
Oco0eHHOCTH CTPOEHUS DNIEKTPOHHBIX https://myschool.edu.ru/
000J109€K aTOMOB METaJIJIOB
72 OO6mue ¢puznyeckre CBOMCTBa METAILIOB. bubnmnoreka [JOK
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[IpumeHeHre MeTauIoB B OBITY U TEXHUKE https://myschool.edu.ru/
73 CmuiaBsl MetasuioB. Kopposust Merasmios bubmmorexa [HOK
https://myschool.edu.ru/
74 Pemenue 3aga4 pa3inu4HbIX TUIIOB buGnnorexa LIOK
https://myschool.edu.ru/
DNEKTPOXUMHUYECKUH Psiji HAIlPSHKEHUN
75 MeTaiioB. O0Iue cCriocoObl OTyYeHUS bubmmorexa [IOK
https://myschool.edu.ru/
METAJLJIOB
OO6mas xapakrepucTuka MmeTayioB [A-
rpyms! lleprpoanyeckoi cucteMsl
76 XAMHYECKHUX 3JI€EMEHTOB. HaTpuii u kanui: bubnuorexa [JOK
noJrydeHue, PU3nIecKue U XUMHUICCKHE https://myschool.edu.ru/
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COEIMHEHUU
O6mas xapakrepuctuka metaiuioB I1A-
rpymsl lleproanyeckoi cucteMbl
77 XAMHYECKHUX JIEMEHTOB. Maruui u bubnuorexa [JOK
KaJbLMI: TIOTy4YeHue, Gusnyeckue u https://myschool.edu.ru/
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COEAMHEHUIN
73 JKEcTKOCTh BOABI U CITIOCOOKI €& bu6mmorexa [IOK
YCTpaHEHHUS https://myschool.edu.ru/
79 AnoMuHUHR: Iony4YeHue, pusndeckue u bubnmnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
AmMdoTepHbIe CBOICTBA OKCHIA U
20 TUIPOKCHU/IA ATTFOMUHHS, bu6mmorekxa [IOK
TUAPOKCOKOMIUIEKCHI AIIFOMUHUS, UX https://myschool.edu.ru/
MIPUMEHEHUE
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bubmuoreka [JOK
81 Peuienue 3aia4d pa3iM4HbIX TUIIOB
https://myschool.edu.ru/
[TpakTuueckas padora Ne 7. Pemenue
bubmuorexa [JOK
82 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" " https://myschool.edu.ru/
Mertasuibl TJIaBHBIX HOATPYII
OO0m1as XxapakTepUCTUKA METAIIOB
23 no0ouHbIX noarpyna (b-rpymnm) bubmumoreka [IOK
[leproauyueckoil CUCTEMbl XUMHYECKUX https://myschool.edu.ru/
3JIEMEHTOB
84 DduU3nYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
XpOMa U €ro COCIMHEHUM, UX TPUMECHEHUE https://myschool.edu.ru/
Baxwueiiime coeiMHEHNsI MapraHia.
bubmuorexa [JOK
85 Ilepmanranar kanus, €ro OKUCIUTEIbHbBIE
. https://myschool.edu.ru/
CBOMCTBa
du3nyecKre 1 XMMUYECKUEe CBOMCTRA
. bubnuotexa [JOK
86 ’Kene3a u ero coenHeHui. [lonyuenue u
https://myschool.edu.ru/
MIPUMEHEHHUE CIIJIaBOB XKele3a
g7 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
MeIU U €€ COEJUHEHNH, UX IIPUMEHEHUE https://myschool.edu.ru/
Ddu3nvecKue U XUMUYECKUE CBOMCTBA
. bubmuorexa [JOK
88 LIMHKA U €r0 COeAMHEHUM, X TPUMEHEHHUE.
https://myschool.edu.ru/
I'mapokcoKOMITIEKChI IMHKA
[Tpaktuyeckas padora Ne 8. Pemenue
bubmuorexa [JOK
89 HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
" " https://myschool.edu.ru/
MerTabl TOOOYHBIX MOATPYIIT
bubmuorexa [JOK
90 Pemenue 3anay pa3nuyHbIX TUIIOB
https://myschool.edu.ru/
91 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
[okymeHT co3aaH B anekTpoHHon chopme. Ne 65 ot 04.06.2024. NcnonHutens: bnvknH A.N. B I/IEKTPOHHbBINA

Ctpanuua 54 n3 60. CtpaHuua cosgara: 04.06.2024 15:38 =¥ TATAPCTAH


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

U3y4YEHHOI'0 MaTepualia 1o TeMe https://myschool.edu.ru/
"Merayubr"
92 KonTpomnpHas pabora o Teme "Mertamibr"
93 AHanu3 pe3yabTaTOB KOHTPOJIbHON bubnmoreka [JOK
paboThI, KOPPEKIIHS OMHUOOK https://myschool.edu.ru/
Ponp xumun B 00ecrieueHuN YCTOWYMBOTO
Y bubmuorexa [JOK
94 pasButus yenosevecTa. [IoHsTHE O
https://myschool.edu.ru/
Hay4YHBIX METO/IaX MCCJICIOBAHUS BEIIECTB
Hayunbie npuHIIUITBEI OpraHu3aluu
XHMHYECKOTO MPOU3BOJICTBA. bubnnoreka [JOK
95
[TpoMEbITIeHHBIE CTIOCOOBI TIOTYYCHUS https://myschool.edu.ru/
BOKHENIIMX BEILIECTB
96 XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOILIEH bubnnoreka [JOK
Cpedbl ¥ €r0 NOCIIEACTBUS https://myschool.edu.ru/
97 XuUMUS U 3J0pOBbE YEJIOBEKA. bu6mmoreka [IOK
JlekapcTBEeHHBIE CpeICTBA https://myschool.edu.ru/
08 Xumus num. Ponk XumMun B o0ecrieueHun bu6mmoreka [IOK
MMUIIEBOH 0€30I1acHOCTH https://myschool.edu.ru/
99 Kocmernueckue u napdromepHbsie bubnuoreka [IOK
cpeacta. beiToBas xumus https://myschool.edu.ru/
XuMUs B CTPOUTENBCTBE. BaxkHenme
100 P CIHOHHbLC bu6mmorexa [IOK
CTPOUTEIILHBIE U KOHCT
P Pyt https://myschool.edu.ru/
MaTepHuaibl
XuMUS B CEIBCKOM XO35MCTBE.
bu6mmorekxa [IOK
101 Opranuyecke 1 MUHEpaJIbHbIE
https://myschool.edu.ru/
ynoopeHus
102 CucreMmaru3anus 1 0000IIeHIE 3HAHUH 110 bubmuorexa [JOK
TEME https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB 110

102 4 8
I[TPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 10 xnace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxkrmmonepHoe obuectBo «M3aarenbetBo «lIpocBemenner

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

O.C.I'abpuensn, I'.I' JIsicoBa «Xumus Meroauueckoe nocooue — 6a3oBbli
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMHUs B TECTaX, 3a1adax,
ynpaxHeHusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.YiakoBa «Xumus 11 knacc:
KoHTposibHbIE ¥ TpOBEpOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.Beaenckas «Xumus 11 knacc:
HacronpHast kaura juis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoyMoBa «3agauu 1o XUuMUU 1
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiacc noypouHsle MaHbl IO y4eOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpaay Yuurens 2018ro.

8. M.A.Pa6oBa, Y.HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey», - M.
Ox3ameH, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoymMoB «XUMHUUECKUN SKCTIEPUMEHT B 11koJie 11

Kkiace»; - M.: Jlpoga. — 2019 rox.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.chemnet.ru ['azeta « XuMusi» U canT i yauTens «5 uay Ha ypok
XUMHH

2. http://him.1september.ru Equnas xomnekius LIOP: [IpenMerHas KoieKuus
«XuUMuUsD

3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHBIE
aKcriepuMeHThl: xumusi. Komnekius Poccuiickoro o01eo0pa3oBaTeabHOT0
nopTana

4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnmaaa mKkoJIbHUKOB 10 XUMHH

5. http://chem.rusolymp.ru Opranuyeckasi XuMus: JIEKTPOHHBIA YUCOHUK TSI
CpPEIIHEH LIKOJIbI

6. http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUHU: PJICKTPOHHBIA yUEOHUK
7. http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS

8. http://www.chemistry.ru JlucTanimoHHasi OJIMMITHAAA TI0O XUMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA MPOEKT
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