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HOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOr0 OOy4YeHUs, MPU3BAHO OOECHeuYuTh O00IEe00pa30BaATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHON M3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHWW K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCOIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAaYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHABIMBAaE€T WHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJEH U 3a/1a4 U3yYEHHUsI NIpeaMeETa
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,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKke C YYETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TMpeaenaMd yCTaHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYOJNEHHOTO U3YyYEHHs HamnpaBleH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. Hapsgy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHX  D3JEMEHTOB  0Oa3upyeTrcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHsercs  (GOpMUpOBaHMEM  TpPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensieTca 0co00e BHUMaHUE BONIPocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae AakIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K NPUMEPY, TaKHe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy)KAT OCHOBOW Uil H3y4EHUS
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, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiero oOpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemienue
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 U €€ BeAylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn PpalroOHAIBHOTO MPUPOJIONOIb30BaHus, B (POPMUPOBAHUU
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
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMaX, 00 00IuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOU3BOJCTBOM, WCIIOJIB30BAaHHEM W  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKOM JICATEITBHOCTH M IMTOBCEIHCBHOMN KH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHTaHWE YyOEKJAEHHOCTH B IIO3HABAEMOCTH SIBJICHUH IPHPOIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYCHWI0O W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOHN KYJIBTYphI, MPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COAEPXAHUE 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
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanusmbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepus. Buuabl W30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM 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.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuii ps ankaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XHWMHYECKHE CBOICTBA QJKAaHOB: PEAKUMHU 3aMElICHUs, W30MEpPHU3aLNH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

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.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ —alKeHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, MOJIMMEpU3alMu U OkucieHus. [IpaBmio MapKOBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOMHYIO CB3b. CIIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMEIICHHS] B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJIKUIBHBIX PpPaTUKAIOB, KapOOKCUIIbBHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
Kamennslif yrosib 1 npoayKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETrOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3amMu IJlacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusnyeckue CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[efCcTBHE 3TaHOIAa U METAHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHbl€ CHUPTHI — ASTUJIECHIVIMKOIb W TIulEepuH. Duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl TONy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U mpuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHus. OKUCIEHUE albJIETU0B, KAYECTBEHHBIC PEAKIIUU Ha albICTHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCcTBa
OJIHOOCHOBHBIX MPENIEIbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJTHOTO paJuKaja.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE U XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE ICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTtaHaBnuBarome 1 HEBOCCTaHABIIMBAIOIINE aucaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBA KpaxMasia: THUAPOJIN3, KAYECTBEHHAS PEaKUusl C MOAOM. XHUMHUYECKHE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAJbHBIX 3a7a4 1Mo TemMaM «CrnupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue Moliekys, oOmmas ¢Gopmysa, U30MepHs, HOMEHKIATypa U (pu3nueckue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIC TPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorndeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 ¥ THAPOJIU3 TIETUIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYpalus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE€ MOHSTUSI XUMUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (ITONMATUIIEH, MOJUIIPOITMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAUMHEHUS 110
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, KIaccuPUKauus, HaONIOACHUE, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI HU3MEPEHHUS, CKOPOCTbh, JHEPTHUf,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JKUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hble HCKOMAaeMbIE, TOTUIHBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMudeckui snemeHnt. M3oromnsl. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noaypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucreMa XUMMHYECKUX 3JIEMEHTOB
J.UN. Menneneera. CB43b NEPUOAUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJOXHBIX BEHIECTB IO TpynmaM U M[epuoiaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIA. DHEPTUsl U JJIMHA CBSI3U. [10sIpHOCTD, HAITPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coearuHeHUs X. CoCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJISAPHOTO  CTPOE€HHUS.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJIsIpHAsl KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTaHMUECKOH W OpraHUYeCcKOM
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYE€HHUS BEIIECTB U MX IMPEBpaILCHUI:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pEaKIMU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

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

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHble W TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILITYPTHS, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTUHEHUH.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB ToO0ouHbIX moarpynn  (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMAPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [I[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHME KOJUIeKIMH «MeTauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCHUIOB AIIOMUHUA M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

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
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHMSI MUK OCHOBHBIE KOMITOHEHTHI, NUIIEBbIE J00aBKU. Posb Xumuu B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUSl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKUUH, €CIH OFHO 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 JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ MOHSITHH, MPUHSATHIX B OTIEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, 3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kiaeTka, opraHusM, dKOocHCcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpPpUAJIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAaMOOTIPEICICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTATBl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAXKaIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TMPAKTUYECKON JAesTEeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U TOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TNpPaBWI HHAMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymielt mpodeccuun M pean3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOIOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KyJIbTYphl, B PEUICHUH TJI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa UM CHeluupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIE y4yeOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh NPU OCBOCHUHM 3HAHUK NPUEMBI JIOTUYECKOTO MBIIIJICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TMPAKTHUECKHX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOCIIBHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHHUIO Pa3InYHBIX
METOJ0B MTO3HAHUSI.

3) pa6oTa ¢ uHpopmManueii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HWCTOYHHMKAX WHPOpManuu (HaAy4HO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTH U
HEMTPOTUBOPEYHBOCTH;

(GbOpMyIMPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE H
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

puoOpeTaTh OIBIT KCIOJIB30BAHKMS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KAyeCTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



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 JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAHUNA MYyTEM COTJIACOBAHUS MO3ULIUANA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh TpeajiaraeMblii  aJIrOpUTM JACHCTBHM TIpH
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb ACATEIBHOCTA HAa OCHOBE CaMOAHalh3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUIECKUE
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUU TPEAMETHBIE PEe3yJIbTaThl MPEACTABJIECHBI IO TOJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOJIEM IKOJIOTMYECKOM, SHEPreTHUEeCKOU U



NUIIEBON O€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToMHbIE OpPOWTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpylma, pajadkal, CTPYKTypHble (QopMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJSIDHBIE COECIMHEHUS; TEOPHUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DSHEPrUM TP XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKAaHUS, O B3aUMHOM BJIMSIHUA aTOMOB U I'PYIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTbHOCTH  YeJOBeKa, OOIMWX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOLIME MOHATHS NPU
OIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHU;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBIISATh YPAaBHEHMS] XMMHUYECKHX PEAKIMM M PACKPBIBATh UX CYLIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JJIS WILTIOCTPALIMI
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsSA, OJICMHOBAS, NMAaJbMUTUHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

chOPMHPOBAHHOCTh yMEHHUSI TOATBEPKIATh HAa KOHKPETHBIX MpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

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

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUH, MOJIECITUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIE orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIMI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalibHOTO €IMHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHMN C MUCIOIb30BaHUEM (PU3UYECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTU ra3000Pa3HbBIX BEIIECCTBR;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, MCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PELICHHI
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUMBOTO PA3BUTHS;

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

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(]OpMaIuio, mepepadbaTeiBaTh €€ M UCIOJIB30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUWA NPHUPOJbI, 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 Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHWK, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM »hdekT
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
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, O XUMUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJIUKY IS
cocTtaBieHUss (GOpMyl BEUIECTB M  YpPaBHEHHM XUMHUYECKUX  PpEaKIHUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAcCU(PUIMPOBATH:  HEOPTaHHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTajau3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE M BO30YXIEHHOE IHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh YMEHHUS PACKpbhIBaTh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00Opa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peaibHbIA U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PacTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOAYKTa peaKiuu; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TIOMOIIBI) HWHIWKATOPOB, W3YyYCHUE BIUSHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (opmMyaupoBaTh II€Jb HUCCJICAOBAHMS, TPEIACTABISATH B
pa3nu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TOJIb30BaHUS XHMHUYECKOM
MocyzIol U j1abopaTopHBIM O0OpyJOBaHWEM, OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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99 Henpenenbable yrieBogoOpoabl: ajlKEHBL, 17 1 1 bubnnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
. 1
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8 https://m.eds00.ru/d69df650
54 [IpupoaHbIe UICTOYHUKH YTIEBOJOPOIOB U UX 9 bubnuotexa [JOK
' nepepaboTka https://m.eds00.ru/d69df650
2.5 ["ayoreHnpon3BOIHEIE YTIIEBOIOPOIOB 2 bubmmorexa [OK
' P AHPIE YTIIEBOROPOA https://m.edso00.ru/d69df650
Hroro 1o pasneny 37 3 1
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bu6mmoreka [JOK
1 . D 1 1 1
3 Criupret. denon 3 https://m.eds00.ru/d69df650
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 24 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
- 4
33 Yraeozet https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue opranuyecKkue coeJuHeHUust
bu6mmoreka [IOK
4.1 A A .b
MUHEL AMHHOIHCTOTEL BETIH 8 https://m.eds00.ru/d69df650
Hroro mo pazueny 8
Pa3zgea S. BoicokoMoJieKkyJ/JIsIpHbIE COeIMHEHUS
bubmuorexa [JOK
1 B 2
5 BICOKOMOJICKYJISIPHBIC COSTMHCHUS httos=//m.edsoo.ru/d69df650
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanyueckuii 3aKoH u
1.1 Ilepnomuueckas cucreMa XMUMHYECKUX 9 bubnmorexa LHOK
' P https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 9 1 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1. X 2 1
3 HMITHECKHE peaKitit > 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 43
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Kiaccbl HeopraHn4eckux coeIMHEHUI 11
bu6mmoreka [IOK
2.2 M 18 1 2
CTaiLIbt https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
23 Hewmeraner 19 ! 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 48
Pa3zgen 3. XumMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 bu6mmorekxa [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
3.2 Pemenue pacueTHbIX 33129 9 1
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Hroro no pazneny 11
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
peAl https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYECKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
neposa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorexa [JOK
Y ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
Teopus crpoeHus
OPraHUYEeCKUX COCTMHEHUN A 1 bubmorexa HOK
P A ' https://m.edsoo.ru/9e595ch8
M. bytneposa
Knaccudukanms oprannueckmx 1 bubnunoreka [JOK
COeTMHEHNN https://m.edsoo.ru/8d39f5c8
Knaccudukanus opranmueckux 1 bubnnoreka [JOK
COCIMHEHUN https://m.eds00.ru/b0e61661
IIpyuHIMITEI HOMEHKIATYPBI 1 bubnnoreka [JOK
OPTraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/c212dd21
[TpuHIMIIBI HOMEHKIIATYPBI 1 bubnuorexa [IOK
OpPTraHWYECKHUX COECTMHEHHUI https://m.edsoo.ru/ba5706aa
Buast uzomepun 1 bu6nmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

https://m.edsoo0.ru/87a37cab

9 Buasr nzomepun bubmoreia OK
A P https://m.edso0.ru/25a14636
10 Knaccudukanus peaxiuii B bubnmoreka [JOK
OpPTraHMYEeCKOU XUMHUH https://m.edso00.ru/3137711c
11 Knaccudukanus peakiuii B bubnmoreka [JOK
OpraHUYEeCKON XUMUHU https://m.eds00.ru/259b0a5b
Pemenue 3agau Ha BHIBOJ
12 MOJIEKYJISIPHBIX (POPMYIT bubmmorexa LIOK
YIp pMYy https://m.eds00.ru/156730d2
BCILICCTB
Pemenue 3agau Ha BHIBOJ
13 MOJICKYJIIPHBIX (opMyIT bubmorexa LHOK
YIp pMy https://m.edsoo.ru/bf84d8eb
BEILIECTB
14 Bx01HOM MOHUTOPHUHT Ka4eCTBA bu6mmoreka [IOK
00y4EeHHOCTH https://m.edsoo.ru/273b0ale
Crtpoenue, TOMOJIOTHIECKUT
15 sI7T 1 HOMEHKJIATypa aJIKaHOB bubmorexa [JOK
A yp ’ https://m.edso0.ru/21069ccd
H3omepus ankaHoB.
bu6mmoreka [JOK
16 C 0
TOCODBT MOYACHI ATKAHOB https://m.edso0.ru/665dc058
dusznueckue U XUMAYECKUE
17 CBOMCTBA aJIKAaHOB bubmotexa [JOK
’ https://m.edsoo.ru/0941eed8
IIpumMeHeHne anKaHoB.
dusznyeckue U XUMHYECKUE
18 CBOIICTBA aJKaHOB bubmotexa [JOK
' https://m.edsoo.ru/e9ea9921
IIpumMeHeHne anKaHoB.
19 DOu3ndecKrue U XUMUYECCKHIE bu6nmoreka [JOK

CBOICTBA aJIKaHOB.

https://m.edsoo.ru/e9ea9921
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[IpuMeHeHMe anKaHoB.

Crpoenue, roMOJIOTHYECKUE

20 sITIbI, HOMEHKIIATypa, H30MEPUS bubmorexa [JOK
PAZBL, ypa, p https://m.edso0.ru/04298c0a
IIUKJIOATIKAHOB
21 CnocoObI 1oTydeHus1, CBOMCTBA bubnnoreka [HOK
Y IPUMEHEHHUE IUKIIO0AIKAHOB https://m.edsoo.ru/e561253d
99 KonTtponpHas pabora o teme bubmumorexa [IOK
«IIpenenpHble yrieBo10POIbI» https://m.edsoo.ru/1aa81660
AJKEHBI: TOMOJIOTHYCCKHH PsijI,
obmast popmyia,
23 HOMGHK?;;F) ya JJIEKTPOHHOE U bubmorexa [JOK
ypa, p https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, U30MEPHUS
bu6mmoreka [IOK
24 CrrocoOBI moryue aJIKEHO
1 bl TOMYACHI ATKCHOB https://m.edso0.ru/23493a93
Dusnueckre U XUMHUUECKIE
25 CBOICTBA AJIKEHOB bubmorexa [JOK
) https://m.edsoo.ru/7blc48da
[TpumeHeHue anKeHOB
Dusnueckre U XUMHUUECKIE
26 CBOICTBA AJIKEHOB bubmorexa [JOK
' https://m.edsoo.ru/a6f9alea
[IpuMeHeHne anKeHoB.
[IpakTuyeckas padora
27 "[TonmyyeHue dTUIIEHA U bubmorexa [JOK
i . https://m.edsoo.ru/5db8e526
HCCJIEIOBAHNE €T0 CBONCTB
28 B3anmMocBs3b yrieBogopoaos
Pemmenye 3aga4 Ha BEIBOJ
. . bubmuorexa [JOK
29 MOJICKYJISIPHOM U CTPYKTYpPHOU

(dbopMyIIBI BeliecTBa

https://m.edsoo.ru/6f717d09
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Crpoenue, roMOJIOTHYECKUI

30 s1J1, HOMEHKJIATypa U U30MEepHs bubmmorexa [JOK
AL P P https://m.eds00.ru/a92a7094
AJKUHOB
Crioco6bI mostyueHws,
¢u3nvecKkrne 1 XUMHYECKHE bubmumorexa [IOK
31 .
CBOICTBA aJIKMHOB. https://m.edsoo.ru/ad4alae4
[IpumeHeHne aJKUHOB
Crioco0sI moryueHwus,
¢du3nvecKkre 1 XUMHIECKHE bubnuoreka [IOK
32 .
CBOICTBA aJIKHHOB. https://m.edsoo.ru/ad4alae4
[IprMeHeHne aKUHOB.
33 B3aumocBsI3b yriieBo10poI0B bubmmorexa [JOK
yr AOPOL https://m.eds00.ru/d5018a54
Pemenne pac4y€THbIX 3a1a4 HA
34 oTpeieTIeHuEe MOJICKYJIIPHON U bubnuotexa [JOK
CTPYKTYpPHOI pOpMyJIbI https://m.edsoo.ru/53461a2c
OpPTaHMYECKOTO BEIIeCTBA
KonTposabHas pabora no teme
35 «HempenensHbie
YTIICBOIOPOIBI
Knaccudukanus, ctpoerue,
36 HOMeHK(JII)aT Lla u I/I3(I))Me ust bubmorexa HOK
P P https://m.edsoo.ru/53461a2c
QKA ITNCHOB
37 CriocoObI ostyueHus, CBOMCTBa bubnnoreka [JOK
U IIPUMEHEHUE AJIKaIUEHOB. https://m.eds00.ru/69b3398b
38 B3anmMocBs3b yrieBogopoaos bubmmorexa [OK
r AOPOA https://m.eds00.ru/69b3398b
b K
39 O06o0mIeHre U cucTeMaTH3aIus nommorexa [O

https://m.edso0.ru/21f9de78
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3HaHUH

CtpoeHue, TOMOJIOrMYECKHI

40 ST 1 HOMEHKJIaTypa apeHOB bubmmorexa [JOK
bR Ypa apeHOB. https://m.eds00.ru/82b4d759
N3omepus apeHoB
bu6mmoreka [IOK
41 Cniocobpt nonyseris apenos https://m.edso0.ru/82b4d759
bu6mmoreka [IOK
42 i
Cpoficrsa bersona https://m.eds00.ru/20e89f22
43 CBoiicTBa TOMOJIOIOB OCH30J1a. bubmuorexa [JOK
[IpumeHeHne apeHoB https://m.eds00.ru/95c9e298
44 B3aumocBs3b yrieBogopo10oB bubmmorexa [JOK
4 HOPOI https://m.edsoo.ru/df04c5cd
45 [IpoBepounas paboTa o Teme bubnnoreka [JOK
«ApeHBbI» https://m.edsoo.ru/26ee34fe
Ypok 060011eHus 1
46 CIfCTeMaTI/I:: WU 3HAaHUH 10 bubmorexa HOK
1 https://m.eds00.ru/484100000000000
TeMe «YTIIEBOAOPOIBD)
[IpomexkyTOYHBIM MOHUTOPHUHT
47 KauecTBa 00y4YEeHHOCTH. bubnuotexa [JOK
KonTponbHas pabota mo Teme https://m.edso0.ru/c2c788b2
"VrneBonopoasr".
[IpupoaHsbIii T3 ¥ MOMYTHBIN
PUPOR Tt Bu6mmorexa [IOK
48 HedTsaHOM ra3. Heds.
https://m.edsoo.ru/ee4d84aa
[TepepaboTka HepTH
KameHnHsIi1 yroms.
49 [IpompiniuieHHas IepepadoTKa bubmmorexa [JOK
P Pep https://m.edsoo.ru/d12e567d
KaMEHHOTO YTJIS.
50 ["anorennponsBoiHbIE bubnuorexa [IOK
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YIIIEBOJOPOJIOB: 3JIEKTPOHHOE
CTPOCHUE, PEAKIH 3aMEIICHUS

https://m.edsoo.ru/2ce726f8

JleiicTBue 11e04uei Ha

raJlOTeHIPOU3BOIHbIE
51 YIJIEBOIOPOIOB. bubmumorexa [IOK
Bsaumonencrsue https://m.edso00.ru/037ca5f9
JUTaJIOTeHAIKAaHOB C MarHUEM U
[IUHKOM.
Knaccudukanus, crpoenue u
52 HOMEHKJIATypa CITUPTOB bubmorexa LHOK
yp PTOB. https://m.edsoo.ru/c77ddf4c
H3omepus ciupTos.
53 Croco0sI MOTy9eHUsT CTUPTOB. bubnuorexa [JOK
CaoiicTBa CIUPTOB. https://m.edsoo.ru/fd0ced09
54 CriocoOb! nostyyeHust ClupToB. bubnnorexa [HOK
CaoiicTBa CIUPTOB. https://m.edsoo.ru/fd0ced09
[IpuMeHeHne criupToB.
55 OtnenbHBIC IPEACTABUTETHN bubmorexa HOK
a ped https://m.eds00.ru/1810ch9b
AJIKaHOJIOB
bu6mmoreka [JOK
M
56 HOTORTOMIRIC CTHPTH https://m.edsoo.ru/b139beaa
57 [IpoBepounas pabora o reme bubnuoreka [IOK
«CrupThD» https://m.edsoo.ru/c887425c
58 Crpoenue, HOMEHKIaTypa u bubnmoreka [JOK
u30Mepus (PeHoJIoB https://m.edsoo.ru/a393baa9
bu6mmorexa [IOK
59
Cniocolet nonysenna deronos https://m.edso00.ru/520d1c51
60 CgoiicTBa (eHOI0B bubmmorexa LIOK

https://m.edsoo.ru/fec0b113
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bubmuoreka [JOK

o1 Croficrsa geronos https://m.edsoo.ru/fecOb113
62 [TpakTrueckas pabota bubnmoreka [JOK
"UccnenoBanue CBOMCTB https://m.edso00.ru/700cc87b
CIIUPTOB U (heHOJIOB".
B3aumocBs3b yrieBogopo1oB u
63 anpOKCI/IJIcozI}:pncame bubmmorexa [JOK
https://m.edso0.ru/40e6e0e9
OpTraHUYECKHUX BEILIECTB.
KonTponbhas pabota no Teme
64 «"'mapokcuicoaepkaime bubmmorexa [JOK
https://m.edsoo.ru/bb31be71
OpPTraHWYECKUE BEIIECTBAY
65 AJpJaeruapl; TOMOJIOTHYECKUI bu6mmoreka [IOK
psa, U30MEPUS U HOMEHKIAaTypa https://m.eds00.ru/83a08773
66 Croco0bI ToTy4eHust bubnuorexa [JOK
AITBJIETHUIOB https://m.edso0.ru/0d162d9d
67 CBoiicTBa 1 NpUMEHEHUE bubnmnoreka [JOK
AITLJIETHUIOB https://m.edsoo.ru/7c065c9d
68 KetoHnbl: roMonoruyeckuii ps, bubnuotexa [JOK
U30MEpUs U HOMEHKIIATypa. https://m.edsoo.ru/adfffe6d
bubnuoteka [JOK
69 Cr10co0pt MOy HeHHs KETOHOB https://m.edsogru/ad6b94b2
70 CBoiicTBa M NPUMEHEHUE
KETOHOB
[TpakTnueckas pabora
71 "ITonyuenue anpAeTUIOB U bubmuorexa [JOK

KETOHOB M UCCJIEIOBAHNE UX
CBOMCTB"

https://m.edsoo.ru/486671fb
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B3aumocBs3b yriieBogopoa0B,
TUAPOKCHIICOAEPKALIUX

bubmuoreka [JOK

72
OpPraHMYEeCKHX BEIIECTB, https://m.edsoo.ru/al9c5b98
aJIbIETUI0B U KETOHOB
B3anmocBs3b yriieBogopoao0B,

73 TUAPOKCUIICOAEPIKALLIUX bubmumorexa [IOK
OPraHMYEeCKHX BEIIECTB, https://m.edsoo0.ru/b0331922
aJIbIETUI0B U KETOHOB

74 KonTtponpsHast pabora o Teme bubnuoreka [IOK
«KapOoHUIIbHBIE COCTMHEHUS https://m.edso00.ru/3c566565
KapOoHOBBIEC KMCIIOTHI:

75 KJ1accuukanus, CTpOCHUE bubmorexa HOK

1L, ¢Ip ’ https://m.eds00.ru/56790c96
HOMEHKJIATypa U H30MEpHs

76 CrniocoOsbI nony4eHus
KapOOHOBBIX KHUCIIOT
CBoiicTBa peIeTbHBIX

77 OJIHOOCHOBHBIX KapOOHOBBIX bubmorexa LOK

a p https://m.edsoo.ru/f8eaf2eb
KHCJIOT
Baxsneiimme npeacraBuTenu
78 KapOOHOBBIX KHCJIOT U UX bubmorexa LOK
P https://m.edsoo.ru/b4bdda2d
MIPUMCHEHUE

79 Conu kapOOHOBBIX KUCIOT. bubnmnoreka [JOK
Mkina https://m.edsoo.ru/5e61122d

bubmuorexa [JOK

80
Crroxcibie Supet https://m.edso0.ru/eb0384e7

bubmuorexa [JOK
1 B
8 OCKH HKHPET https://m.edso0.ru/72a04508
82 [IpouzBoaHbIe KapOOHOBBIX bubnuorexa [IOK
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KHUCJIOT

https://m.eds00.ru/6216e766

[TpakTrdeckas padoTa
"HccneqoBanue CBOMCTB

bu6mmoreka [IOK

83
KapOOHOBBIX KHCIIOT M UX https://m.edsoo.ru/7fde47ef
MPOU3BOIHBIX"

84 KoHnTponbHas pabota 1o teme bubnnoreka [HOK
«KapOoKcunbHbIE COSTMHEHUS https://m.edsoo.ru/08d4364c
B3anmocBs3p yriieBo1opoaoB 1

85 KHCJIOPOJZCO eyr )Ka IfX P bubmmorexa LOK

POACOACpH ALl https://m.edso0.ru/42c6678e
OpPraHUYECKUX BEIIECTB
B3anMocBs3b yIiIeBOIOPOIOB U
86 KHCJIOPOICO eyT Ka pr bubnmorexa LHOK
POACOACPH ALl https://m.edsoo.ru/efa7e6ca
OpPraHWYECKUX BEIIECTB
Ypok 0000111€HUS 1
87 CIfCTeMaTI/Ba WY 3HAHUH 11O bubmmorexa [IOK
I https://m.edsoo.ru/1bc5cf80
KapOOKCHIILHBIM COCTUHEHUSM
Ypox 06001eHNs 1
88 CHUCTEMAaTU3AILIMHU 3HAHUH 110 bubmmorexa LHOK
t https://m.edsoo.ru/39cd21f1
KapOOKCUIIBHBIM COETMHEHUSM
VYrneBoabl: CTpOEHHUE U
89 KJaccu(uKalus, CBoicTBa 1 bubmmorexa LIOK
s https://m.edsoo.ru/d1773e80
U30MepUs
[TpakTnueckas pabora
90 "UccmenoBaHue CBOUCTB bubmmorexa [TOK
! | https://m.edsoo.ru/77df705a
yrIeBOIOB".
Ypox 06001eHNS 1
N bubmuotexa [JOK
91 CUCTEMATHU3ALINNA 3HAHUH 110

KHCJIOPOACOACPIKAIIUM

https://m.edso0.ru/429e9899
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OpTraHU4Y€CKUM BCIICCTBAM

KonTponbnas pabota no

92 KHCJIOPOACOICPKAIIUM bubmmorexa [TOK
POnCOACpRAtl https://m.eds00.ru/6237306d
OpPraHUYeCKUM BEILECTBAM
AMUHBI: K1accudukams,

93 CTpOEHUE, U30MEPHUS, bubnnoreka [HOK
HOMEHKJIATypa U CIIOCOOBI https://m.edsoo.ru/521d1431
HOJTyYEHUS

94 CBolicTBa ¥ IPUMEHEHUE bubnnorexa [HOK
aMHUHOB https://m.edsoo0.ru/8e3c02d1
AwmuHokuciotel: CTpoeHue,

95 KJIacCU(UKAIMsI, HOMEHKIIATypa bubmorexa [JOK

. P https://m.edsoo.ru/bde3fdf6
U TIOJTy4YEeHHE
CBoiicTBa 1 MpUMEHEHUE

96 aMI/IHOKI/ICJ'IOTp bubmmorexa LIOK

https://m.edsoo.ru/ce561bc7

97 WToroBeiit MOHUTOPUHT bubnuoreka [IOK
KauecTBa 3HAHUU 00yJaroIUXCs https://m.edso00.ru/5963a601

08 benkn n HyknennoBsie bubnuoreka [IOK
KHCJIOTBI https://m.edsoo.ru/7aa63ebd
B3aumocBs3b yriieBogopoaoB,

99 KHUCIJIOPOJCOAEPKAIIUX U bubnnoreka [JOK
a30TCOJIEpKALIUX https://m.edso00.ru/82242e0f
OpPTaHMYECKUX BEIIECTB.

[TpakTnueckas pabota Eub OK

100 "UnenTrduKams nosmoteka I

OpraHMYECKUX BEIIECTB'".

https://m.edso00.ru/246103ec
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AHain3 KOHTPOJIBHON paboTHI.

PaboTa Hax ommbkamu. bubmuoreka [JOK
101 1
BricokomouiekynsipHbie https://m.edsoo.ru/3aebd77a
COEIMHEHUS
102 BricokomonekyisipHbie 1 bubmumorexa [IOK
COCIMHECHUS https://m.edsoo.ru/6a22b1e8
OBILEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [{OK
Xumuyeckui anemMent. M30Tomsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
Krnaccudukanus XuMHIECKUX
3 3JIEMEHTOB (S-, p-, d-, f-a;1emMenThI). 1 bu6mmoteka [JOK
Pacnpenenenue 3nekTpoHOB 1O https://m.edso0.ru/61294af9
aTOMHBIM OpOUTAIISIM.
DNEeKTPOHHBIC KOH(DUTYpAITIH aTOMOB
4 3neMeTIEI)T0B B OCHOE;ION}[’I:/I 1 bubmorexa HOK
https://m.edsoo.ru/f5f750fe
BO30YX/ICHHOM COCTOSTHUU
5 DJeKTpOHHBIE KOH(PUTypalluy HOHOB. 1 bubmuoteka [IOK
DNEeKTPOOTPULIATENBHOCTD https://m.eds00.ru/8149e846
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
6 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmorexa LOK
pasy https://m.edsoo.ru/a0764b24
HMMU TIPOCTBIX U CIIOXKHBIX BEIIECTB
7 BaneHTHOCTB U CTETIeHb OKUCIICHUS 1 bubmorexa [TOK
https://m.eds00.ru/16957c01
8 Pemenne 3amanuit EI'D. 3amanus 1, 2, 1 but6mmorekxa [IOK
3 https://m.edso00.ru/f8468927
9 BxonHOM MOHUTOpPUHT KauecTBa 1 1 Bbubmuoteka [IOK

3HaHUN 00yYaroOIIUXCs

https://m.edsoo.ru/8fad2942
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10 Buasr xumudeckoii cssi3u. Monnas bubnunoreka LIOK
CBA3b https://m.edsoo.ru/5a8072af
bubnunorexa LIOK
1 Kopaserritast cosisb https://m.eds00.ru/3d2ca093
12 Mertannndeckast 1 BOAOPOHAs CBSI3U buomorexa LIOK
https://m.edsoo.ru/8c66b12a
BemecTsa MOJIEKYIISIPHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHHUs. THUIb Bbu6mmoteka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
14 KomrmuiekcHbie coeqHeHUS bromorexa LIOK
https://m.edsoo.ru/da2c70e4
[IpakTuueckas padora "[losnyuenue
15 KOMIUIEKCHBIX OPTaHUYECKUX U bubmmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN U https://m.edsoo.ru/e9ccdd8d
HCCIe0BaHUE UX CBOMCTB"
Ypox 000011IeHHS ¥ CHCTeMaTH3alluN
16 3HaHUM MO TeMe «XUMHUYECKas CBSI3b U brbmmorexa [TOK
https://m.edsoo.ru/328e653a
CTPOEHHUE BEILIECTBA
. bubmuoreka [IOK
17 Pemerme sananmid EI'S. 3anarme 4 https://m.edsoo.ru/785e0ab4
KonTponbhas padota no teme
18 «XUMHUYECKas CBSI3b U CTPOCHHE bubnmorera LHOK
https://m.edsoo.ru/bf9e108d
BEIIIECTBAY
JlucriepcHbIE CUCTEMBI U UX
19 kiaccudukanus. PacTBopsl. bubnuorexa [IOK

KonuenTparnus pacTBOpoB U CIOCOObI
€€ BBIPAXEHHUS

https://m.edsoo.ru/8d2c6a3a
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PactBopumocTs. Pemienue pacueTHbIX

20 3a/1a4 C UCIIOJIb30BAHUEM ITOHATUS bubmorexa LIOK
" ! " https://m.eds00.ru/70a60aa4
PactBopumocTs".
PactBopumocTs. Pemenue pacueTHbIX
21 3a71a4 C UCIIOIL30BAHUEM ITOHITHS bubmorexa IOK
" " https://m.eds00.ru/6335cdd2
PactBopumocts".
MaccoBas gois. Pemenue 3agad ¢
22 HCIIOJIb30BAHUEM MOHITHS «MaccoBast bubmorexa LOK
https://m.edsoo.ru/d1db86da
IIOTISI.
bubnuoreka [{OK
2 P i EI'D. 2
3 emernne sanammit EI'D. 3ananue 26 https://m.edso0.ru/87b13954
24 Kinaccudukanmsi XuMHUECKUX peaKIHid
25 Pemenne 3ananuii EI'D. 3aganue 17
OCHOBBI XUMHYECKOM TEPMOJTMHAMHKH.
26 Ternnooii a3 dext peakuuu. [TousTus bubnnorexa [JOK
00 PHTAJBIIUU U SHTPOIIUN XUMUYECKUX https://m.edsoo.ru/1facaldl
peakuuii
bu6nmorexa LIOK
27 P i ETD. 2
emernme sanammit EI'D. 3ananue 27 https://m.edso0.ru/30952f9b
CKOpOCTh XMMHUECKUX PEAKITHH.
28 dakTopEl, BIUAIONUINE HA CKOPOCTH bubmorexa LOK
pbl, _ B p https://m.edsoo.ru/3bf34el7
XUMHYECKOHN peaKIlHy.
bubnunorexa LIOK
2 P i ETD. 1
9 ewerue sananmit EID. 3ananme 18 https://m.eds00.ru/5f766bdf
30 OOpaTUMOCTh XMMHYECKHUX PEAKIIHIA. bubmmoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.eds00.ru/3966ca89
31 Pemenue 3amanuii EI'D. 3aganue 22 buGnuorexa [JOK

https://m.edso0.ru/09d5a9bd
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bubnunorexa LIOK

32 Pemenue 3amanuii EI'D. 3aganue 23 https://m.edsoo.ru/2e3dach0
Teopust 31EKTPOTUTHUECKON
33 rcconnanuu. Peakiinu HOHHOTO buGnuorexa [IOK
JpCCotatiug. Fedari https://m.eds00.ru/56226060
oOMmeHa.
. bubnuorexa [{OK
34 Pemenue 3amanuii EI'D. 3aganue 30 https://m.edsoo.ru/fb691387
Bona kak cia0pblit 371eKTpOIHT.
Bonopoansiit nokazarens. ['uaposnu3 bubnunoreka LIOK
35
OPraHUYEeCKUX U HEOPTraHUYECKUX https://m.edso00.ru/93fb97d2
COCTUHEHUH.
. bubnnorexa [JOK
36 Pemenue 3amanuii EI'D. 3aganune 21 https://m.eds0o.ru/5a859d16
OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
37 €aKIIMU U METOOBI COCTaBJIECHUS UX bubmorexa HOK
peaith " A https://m.edsoo.ru/5afa265d
ypaBHEHUN
OKUCIINTETFHO-BOCCTAHOBUTEIbHBIE
38 €aKI[MH1 U METOJIBI COCTABIIEHUS X bubmorexa HOK
P . https://m.eds00.ru/c161eb85
ypaBHEHUN
. bubmuoreka [IOK
P EID. 1
3 emenne safanuid EI'3. 3ananue 19 https://m.edso0.ru/a8a0a930
bubmmoteka IIOK
40 P i EI'D. 2
emenue sanaumit EI'S. 3ananue 29 https://m.edsoo.ru/8ca2dcad
. bubnuotexa [JOK
41 Pemenne 3amanuit EI'D. 3aganue 29 https://m.edsoo.ru/ef92c9lc
Ypok 00001IIEHUS U CUCTEMATU3ALIHA
P . » B bubnuotexa [JOK
42 3HAHUH 110 TeME «XUMUUYECKUE

peakuun".

https://m.edsoo.ru/0aa8f613
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[IpomekyTOUHBI MOHUTOPHUHT
KayecTBa 00ydeHHOCTU. KoHTponbHas

bubnunoreka LIOK

43
pabora o Teme "XuMHu4IecKue https://m.edso0.ru/4e223795
peakuun"
Knaccudukanus HeopraHmueckux
44 coenuuennii. Pentenne 3amanuii EI'D buGnuorexa [IOK
o ' A ' https://m.eds00.ru/6b3255e6
3amanue 5
45 Oxcunpl, uX KiacCupuKanus u bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/6971aca4
46 OcHoBanus, ux Kiaccudukanus u bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/8b26fecd
47 Kucnotsl, ux xinaccuduxamnvs u bubnunoreka LIOK
CBOMCTBa https://m.edsoo.ru/c8abc36a
bubnunoreka LIOK
48 A )
MGOTEpHEIE CoeMHeHUA https://m.edsoo.ru/5¢8816a0
bubmmoteka IIOK
49 7 .
Com, ux KaccnuKanus u ceoicTsa https://m.edsoo.ru/2b6d8b4b
bubmmoteka IIOK
50 P i EI'D. 6
eluerye safaumi EI'. 3ananus https://m.edsoo.ru/46afael6
bubmmoteka IIOK
51 P i EI'D.
ewenme sanaumi EI'D. ananus 7 https://m.edsoo.ru/7¢875999
bubnunorexa LIOK
52 P i EI'D.
euierme 3ananmit EI'D. Sananus 8 https://m.edsoo.ru/8cfa2548
I'eneTnyeckas CBSI3b HEOPraHMYECKUX
53 coequuennii. Pentenne 3amanuii EI'D bubnnorexa [JOK
8 ' a ' https://m.edsoo.ru/0afb05e4
3amganus 9
54 KonrtponbHas pabora no Teme bu6muoreka [JOK

«Knaccudukanus BemecTB U UX

https://m.edsoo.ru/badd2255
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CBOWCTBa»

TTonoxenune metawioB B [ICXO.

55 Croco0s! ITOJIy4YEHUS] METAJLIOB bubnnorexa LIOK
¥ ' https://m.edsoo.ru/e2965afe
DIEKTPOIH3.
. bub6nmoreka [IOK
56 Pemenne 3apanuii EI'D. 3aganue 20 https://m.edsoo.ru/129f5059
57 XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuorexa [IOK
Pemenue 3amanuii EI'D. 3aganue 7 https://m.edsoo.ru/9a6b43ec
58 [lemoyHbIe U MIEIOYHO3EMEIIbHBIC bubnunoreka LIOK
METaJlJIbI. https://m.edsoo.ru/c7a2d429
. bubnnorexa [JOK
59 Pemenne 3apanuii EI'D. 3amanue 31 httns://m.edsoo.ru/a218070a
. bubnuorexa [IOK
60 AJliOMUHUT https://m.edsoo.ru/8175ac3f
. bubmuoreka [IOK
61 Pemenue 3amanuii EI'D. 3aganue 31 https://m.edsoo.ru/1eb19f9e
bu6nmorexa LIOK
62 Hu https://m.edsoo.ru/dba58adf
. bubnuoreka [{OK
63 Pemenne 3amanuii EI'D. 3amanue 31 https://m.edsoo.ru/6029b609
bubnmorexa LIOK
4 K .
6 CIIE30 M €10 COC/HMHEHI https://m.edso0.ru/143558ab
. bubnuotexa [JOK
P EID. 1
65 emerme sapammit EI'. 3ananme 3 https://m.edso0.ru/3170e7bl
but6mmorekxa [IOK
66 Maprasen 1 ero CoeIMHEHUS. https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
67 Pemenne 3amanuii EI'D. 3aganune 31 bubnnorexa [IOK

https://m.edsoo.ru/b624f801
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bubnunorexa LIOK

68 XPOM H €O COCIHHCHMU, https://m.edsoo.ru/6e864db5
. bu6nmorexa [IOK
69 Pemenue 3aganuii EI'D. 3ananue 31 https://m.edsoo.ru/d0484cT6
bu6nmmoreka [IOK
70 Meitp 1 ero CoeIMHeHHS. https://m.edso0o.ru/2b7e9510
bu6nmoreka IIOK
71 Pemenne 3ananue EI'D. 3aganue 31 https://m.eds00.ru/9839c16¢
79 KonTponbhas padota no teme bubnuorexa [IOK
"Meramie!" https://m.edsoo.ru/51dac9d3
bubnuoreka [{OK
73 Bonopon. Tanorenst https://m.edsoo.ru/42b872e3
bubnuoreka [{OK
4 Coepunenus ranorenos https://m.edsoo.ru/e3de37b6
75 Pemenue 3aganuii EI'D. 3aganue 31 o bubmuoreka [{OK
TeMme «l'aJoreHbl M NX COeANHECHUS) https://m.edsoo0.ru/94eb377a
bu6nmorexa LIOK
76 Hoxrpynna kucnopoa. Kicnopox. https://m.edsoo.ru/e12c26b3
bu6nmorexa LIOK
77 Cepa. bunapHsbie coeTuHEHUS Cephl https:/m.eds00.ru/7c3e49¢0
bubnmorexa LIOK
7
8 Ceprast kucnora https://m.edsoo.ru/c74bfae9
79 Pemenne 3amauuii EI'D. 3aganue 31 o bubnmnorexa LIOK
teme "Cepa u ee coequHeHus". https://m.edsoo0.ru/0e79b266
bubnunorexa LIOK
IT . A30T.
80 OATPYIIa a30Ta. A30T https://m.edsoo0.ru/5d12d318
81 Awvmuak. Con aMMOHHUS
82 Oxkcuapl a30Ta. A30THCTas KMCIIOTa U bubmuoreka [JOK
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HUTPUTBI https://m.edsoo.ru/27a4af43
bu6nuoreka [IOK
83 ASOTHAST KHCIIOTA  HHTPATH https://m.eds00.ru/610d7431
84 Pemenue 3aganuii EI'D. 3aganue 31 o bubmuorexa [IOK
Teme "A30T u ero coeuHeHUs" https://m.edsoo.ru/9911bef3
bu6nmorexa [IOK
8 Pocdop # ero coenumerns https://m.edso0.ru/039d69c8
86 [Toarpynmna yranepona. Yraepon. bubnnorexa [JOK
Oxkcubl yriaepoaa https://m.edsoo.ru/1b7f8741
bubmuoreka [IOK
87 YTOTLHA KHCIIOTA I €€ COMit https://m.edsoo.ru/2bc0f954
. bubnuoreka [{OK
88 Kpewiii  ero coeutrens https://m.edsoo.ru/b1f2beal
[IpakTrueckas pabota
89 "N nenTudukanys HeOpraHn4ecKux bubmmorexa [JOK
8 o B P https://m.edso00.ru/a6e352ea
COCTMHEHU I
N bubnuoreka [{OK
90 Pemenue 3amanuii EI'D. 3aganue 24 https://m.edsoo.ru/agbg3da3
01 KonrtponbHas pabora no Teme bubmuoreka [IOK
«Hewmeramnsn» https://m.edsoo.ru/e91fe975
92 Xumus ¥ ku3Hb. [IpoMbinuieHHOE bubmmnoreka HOK
IIOJIy4YEHUE HEKOTOPBIX BEILIECTB. https://m.edsoo.ru/83f63ea3
. bubnuotexa [JOK
P EI'D. 2
93 elenre saganuA EI'D. 3ananme 25 https://m.edsoo.ru/9ebff2fd
Brruncienue MmaccoBoOU 0JIU
94 MPOIYKTOB B MOJTYy4YEHHOM PacTBOPE bubmorexa I[JOK
POLYK yi . p p https://m.edsoo0.ru/080fe1f0
TTOCIIE TICTIOYKH PEAKITHA
95 3aaun, B KOTOPO# TpedyeTcs bubmmoreka [JOK
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COCTaBHUTb MaTepHAJIbHBIN OanaHnc

https://m.edsoo.ru/2e45a44f

96 3a/1aun Ha AaTOMHUCTUKY 1 bubmorexa HOK
https://m.edso0.ru/9f11bf51

Bu6muoteka [JOK
o7 3aznai Ha aTOMHCTHKY 1 https://m.edso<])_.[ ru/a6552721

08 HToroBplii MOHUTOPUHT Ka4eCTBA 1 1 Bu6muotexa [JOK
3HAHUN 00YJaIOIINXCS https://m.edsoo.ru/1f7b5bd2

99 HToroBbiii MOHUTOPUHT Ka4eCTBA 1 1 bubnnorexa [JOK
3HAHUW 00YJarOIINXCS https://m.edsoo.ru/da42d5a9

100 I/ITorolsmﬁ MOHHUTOPHUHI Ka4eCTBa 1 1 bubmmoreka [JOK
3HaHUN 00y4YaOIINXCS https://m.edso00.ru/61e69003

101 WTOroBsIli MOHUTOPHUHT Ka4yeCTBA 1 1 bubnuoreka [IOK
3HAHUW 00YJaIOIINXCS https://m.edsoo.ru/fd39587d

102 AHanm3 KOHTPOJIbHOM paboThl. PaGoTa 1 bubnnorexa [JOK
HaJ{ OIINOKaMH https://m.edsoo.ru/db979c70

OBUIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
JI€skun A.H., AkiinonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u np.; nox penakuueii Jlyauna B.B. OGuiectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemenue»

» Xumusi; yriayoiaenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; moa peaakuueit Jlynuna B.B. O6mecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

I"abpuensn O. C., Octpoymos . I'., Cnankos C. A. Xumus 10 knacc.
VYri1yOsieHHbIH ypOBEHb. Y YeOHHK AJIs1 00111€00pa30BaTENbHBIX YUPEKICHUM.

Mockaa, "IIpocsemenue”, 2021

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. O.C.rabpuensH, I'.lJibicoBa «Xmumuna Metoauuyeckoe nocobue — yraybaeHHbI ypoBeHb» - M.:
[poda 2022 rog,

2. 0.C.lrabpuensiH, U.I.Octpoymos, «0Ob6Lan XuMmus B TeCTax, 3agadax, ynparkHeHuax. 11 knacc» —
M.: Opoda, 2023 roga,

3. 0.C.lN'abpuensH, MN.H.bepeskunH, A.A.Ywakosa «Xumusa 11 knacc: KOHTpOabHbIE M NPOBEPOYHbIE

paboTbl K yuebHUKy». — M.: [lpoda, 2022 r.



4. 0.C.TabpuensH, I'.l./lbicoBa, A.l.BBegeHcKaa «Xumua 11 knacc: HactonbHaa KHMra ans
yumtena». Yacte 1 — M.: ipoda, 2022 rog,.

5. 0.C.lrabpuensH, .l .JlbicoBa, A.l.BBegeHcKasa «Xumusa 11 knacc: HactonbHasa KHUra gns
yuntensa». Yactb 2 — M.: poda, 2022 rog,

6. 0.C.l'abpwuensn, MN.B.Pewetos, N.I.OcTpoymoBa «3agaym no XmmMmnm 1 cnocobbl UX peLleHns» -
M.: «Qpoda», 2021roa.

7. B.I. AeHuncoBa «Xumus 11 Knacc noypoyHble naaHbl no yyebHuky O.C.Fabpuensana, I'.I./lbicoBoi»
- Bonrorpag» Yuntens 2022 rog,

8. M.A.PabosBa, Y.l0.HeBcKas, P.B.JlnHKko «Tectbl no xumun 11 knacc», - M.: IK3ameH, 2022r.

9.9. 0.C.INabpuensaH, N.I.ocTpoymoB «XMMUYECKMI SKCMEPUMEHT B WKoae 11 Knaccy; - M.: poda.

—2022 roa.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbI CETU HHTEPHET

http://www.chemnet.ru laseTta «Xumua» 1 canT Ana yuntens «9 nay Ha ypok XumMmum»
http://him.1september.ru EanHan konnekumus LLOP: NpeameTHan Koanekumsa « XMMma»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHble SKCMEPUMEHTbI: XUMMUS.
Konnekuus Poccuiickoro obueobpasosatesibHOro noprana

http://experiment.edu.ru AIXUMMUK: cait /1.10. Anmkbeposoit

http://www alhimik.ru Bcepoccuitckas onmmnunaga WKOAbHUKOB N0 XMMUM
http://chem.rusolymp.ru OpraHuyeckas XMmmusa: SNEKTPOHHbIN y4ebHUK ANA cpeaHelt LWKObI
http://www.chemistry.ssu.samara.ru OCHOBbl XMMUW: SNEKTPOHHbIN y4ebHUK

http://www hemi.nsu.ru OTKpbITbIN KoAnea: Xumma

http://www.chemistry.ru AucTaHuMoHHaA oAMMNNALa NO XMMUKN: TEIEKOMMYHNKALMOHHbIM

obpasoBaTesibHbIl NPOEKT



