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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

o uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HMTOTOBOH arrectanud B (GoOpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpelneseHue M CTPYKTYpHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEHUS  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alluu y4eOHOro Tpyaa |
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMHA 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEJACTABICHUSAX O CTPOECHUU aToMa. XHMMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuii.

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 oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE IIpeAMEThI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXPaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMMKO-
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 BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH MpoLEeccOB (POTOCUHTE3A, IbIXAHMUS], TUILIEBAPEHUS.

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 Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4ueil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl YE€IOBEKa, a TaKXKe JKOJIOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3AHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yrIyOJIeHHe  TPEJICTaBICHMA O  HAydHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MEepBOOYEPEIHBIX BOCIHUTATENBHBIX M Pa3BUBAIOIINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHHUS K TMPOLEecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON MpodecCuoHaIbHON U OOIIECTBEHHOH JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKON eI TEILHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero odpasoBanusi, cocraBisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas 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
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
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
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanmvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
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 M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHbIe ra3bl. HedTs 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpallCHUI:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIICHUs, B3AUMOJICICTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJPOKCOTPYIIbI U
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

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

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus n HoMeHknatypa. @u3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIH3, MOJydeHHe >PHUpPoB LeUToia03bl. [loHsTre 006
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomsly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHuInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. @Ou3nyecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. IlepBuyHasi, BTOpUYHAs M TpEeTHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

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

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPETHSST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPWIAT, MOJUKApOOHATHI,
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 HM3Y4YEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKylIsipHOW (OpMysbl OPraHUYECKOro COEAUHEHUS 110
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd 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 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €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, HaOIIOACHUE, H3MEpPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUS, CKOPOCTh, IHEPIHUf,
Macca.

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



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple NCKOMAEMbIE, TOTUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CB43b NMEPUOIUUECKOrO 3aKOHA U [lepHoanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBsA3U. KparHbie CBs3u. BogopoaHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

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

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
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 BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl W3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[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, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE PJIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBoaopoibl. BaxkHeunme KUCIopoaCOepKalye
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa 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. [[pruMeHeHne cepol U €€ COeTMHEHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
U €r0 COeIMHEHM. A30THbBIE YTOOpEHNS.

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

VYrinepon, HaxoxJIeHWE B OpUpoOJe. AJUIOTPOIHBIE  MOJIU(PUKALIH.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJOM, 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 [lepruoanveckoil cucTeMe XMMUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJ  HampspkeHud  metawioB.  OOmue  crnocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit wu kanuii: mnomydeHue, ¢GU3NUECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, NMPUMEHEHHWE TMPOCThIX BEIIECTB M HX COCIUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[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
OKHUCJIHUTEINIbHbIE CBOMCTBA. [losydeHne u npuMeHeHue Xxpoma.

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

du3nyeckre U XMMUYECKHE CBOMCTBA jKeje3a U ero coeAuHeHuil. OKCcuiapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTauisl W CIUIaBb», B3aWMOJIECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
11eJI0Y€ei, KaYeCTBEHHbIE PEaKIIMM HAa HEOPTraHWYECKUE aHUOHbI, KATHOH BOJIOPO/A
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTanibl HOOOYHBIX HOATPYIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapcTBeHHble cpenctBa. lIpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KEpaMUKa.
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) MPOJAYKTOB pEAKLUUH, €CIU OAHO 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 PAacTBOpPE, JOJIM BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHITHH, MPUHATHIX B OTJACIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIW3, CUHTE3, KiacCu(PUKalus, NepUOIUIYHOCTh, HAOIIIOICHUE,
U3MEPEHHE, DIKCIIEPUMEHT, MOJIEIb, MOJIEIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.

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

['eorpadusi: MuHepansl, TOpHBIE MOPOJBI, MOJIE3HbIE UCKOMAEMbIE, TOILIMBO,
pecypchl.

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



npernaparoB, IMPOU3BOJACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB, JSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM 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 CAaMOOIPEAECICHUIO; HAUTMYUE MOTUBALIUU 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 pE3yJIbTATBl 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(hOpMUPOBAHHOCTh OIbITa IO3HABATEIIBHOM M MPAKTUUYECKON AesTeIbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH 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;

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHUHM MU MOCIEAYIOLIEM
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:

NOHMMAaHHS LEHHOCTEH 310pOoBOro 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 L[EHHOCTHM TpaBWJI WHAMBUAYAIBHOTO U  KOJUJIEKTUBHOTO
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
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOECcCHil pa3IudyHOTO pojaa, 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
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

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



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYkKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

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

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MUPOBO33pPEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO Ppa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUabHON KyJbTYpbl, B PEIICHUH TIJI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX 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 HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C I1EJbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEepPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATBl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOIOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIEC NIEUCTBUS (TIO3HABATEIbHbIE, KOMMYHHUKATUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCcTBHS:

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

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

WCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

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



peaknuy — TPU pEeNIeHUU YYCOHBIX TMO3HABATENBHBIX W MPAKTUYCCKUX 3a7ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

bopMyIMpPOBATH MENN U 33141 UCCIICIOBAHMS, HCTIOJIH30BaTh MOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJILBHOTO TUIAHUPOBAHUSI U  TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAHHOM padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3a7a4, NPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TTOMCKOBBIX CUCTEM;

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMAaIMell: TPUMEHATh MEXIpeAMETHbIe (pu3nyueckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUHU Ha YriTyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOI'O 3HAHMS M MPUMEHEHHUIO 3HAHUW B PA3IUYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XuMuel. B
nporpaMme MO XHMHMHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaror:

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



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JaHUN 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
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUSl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKMX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aHMHOM BIIMSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30MacCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIB30BaTh XMMHUUYECKYI0 CUMBOJIMKY I COCTABJICHUsS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCIINTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca »dTUX peakluil, peakuuii HOHHOro oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAICKHOCTh M3YYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTICIHHBIX
MPEJACTABUTENIEH OPraHUYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOJIYOJ, TIUILEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI 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 BeriectB A. M. BytiiepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKJIOAJIKAHOB, aJIKCHOB, AJIKQJIUCHOB,
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 ~ TE€HETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
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(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

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

c(hOpPMHUPOBAHHOCTh YMEHMM: TPOBOJUTH PaCUEThl 10 XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHUMHUYECKUX HJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOn
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W U3yYEHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
O6e3omacHoro oOpamieHus ¢ BEHIeCTBAMU U JIA0OPATOPHBIM OOOpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEITEIBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbS, OKPYKAIOIIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

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

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHHS OPraHWYSCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKON, SHEPreTHUYCCKOW W TMHIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIECHHUS K CBOEMY 3J0POBBIO M IPUPOJIHON

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, TUOpUAM3alMs aTOMHBIX OpOUTAaNIe, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJMUTHI, JJIEKTPOJUTHYECKAsT JUCCOIMALINSA, CTENEHb JAUCCOLMAIWU,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOU HCCOIUAIMHU, TIEPUOIUYSCKHIMA
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
XUMHUH, MHPOBO33PEHUYECKUE 3HAHWs, JIekKalMe B OCHOBE MOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETUYECKHX 3aKOHOMEPHOCTSIX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX MPUHIUMNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHUSl HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHUSX, BUJ XMMHUYECKON CBSI3H (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAIUIMUECKOW PpEIETKH, OOMEHHBIA HU
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakluu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

C(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOANYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa, uUCHONB3ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynmnaMm Ilepuonnueckou cucrembr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JIMYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUA MOCPEIACTBOM COCTAaBJICHHS 3JEKTPOHHOrO OajiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS XUMHUUECKOTO PaBHOBECHS 10/ BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpunIiui Jle Ilarense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOIMe HayyHble TMPUHIMIBI XUMHUYECKHUX IIPOU3BOJICTB; 11€71€C000pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPHU SKCIIEPUMEHTAIBHOM HCCIIEI0BAaHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AUCCOIMalU;, Macchl (00bEéMa, KOJMYECTBa BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEILHO IJIAHUPOBATh U TPOBOJUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
pa3nu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAJTM3UPOBATH U OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I1EJIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [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 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububle IIpakTHyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpeameT opranndecKoi
XUMHH. Teopust CTpoeHUS
1.1 P P . 8 http://school-collection.edu.ru/
OpTraHU4Y€CKUX COCANHCHHUU
A. M. bytneposa
Htoro no paznemny 8
Paznea 2. Yraesogopoasl
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-
575872.html
- V=
- TIpe/iebHbIE YIIEBOIOPOJIBI : https://www.youtube.com/watch?v=Y AscGP3tYDI
— &JIKaHBI, IMKIOATKAHbI https://stepenin.ru/organic
Henpenenbusie o
29 YTIEBOTIOPOJBI: ATKEHHI, 14 1 https://www.yaklass.ru/p/himija/10-klass

aJIKaIUCHBbI, aJIKHBI



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

2.3

2.4

Apomaruyeckue
YTJI€BOAOPO/bI (ApEHBI)

IIpupoaHbIE HICTOYHUKHT
YIIIEBOJOPOAOB U UX
nepepaboTka

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

https://www.vaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic



https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html
T
25 AIOTCHIPOHIBOHBIC 4 https://www.youtube.com/watch?v=Y AscGP3tYDI
YIJIEBOJIOPOJIOB
https://stepenin.ru/organic
Hroro mo pazueny 35

Pazpnen 3. Kuciiopoaconep:xanue opranudeckue coeJUHEeHUs

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html
3.1 Cruptel. Genon 11 https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
) https://www.yaklass.ru/p/himija/10-klass
Kap6OHI/IJ'IBHLIC COCONHCHUA.
39 AIBJIETUIBI U KETOHEL. 21 https://infourok.ru/urok-po-himii-klass-

KapOoHOBBIE KUCTOTHI.
Crnosxnbie 3¢upsl. XKupbl

575872.html



https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html

https://www.youtube.com/watch?v=YAscGP3tYDI

https://stepenin.ru/organic

3.3

YrieBonl

Hroro no pasneny

41

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIuHeHust

4.1

AMUHBI. AMUHOKHCIIOTHI.
benku

12

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-

575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic



https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic
https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic

Hroro no pazgeny 12

Pa3pnen 5. BoicokoMoJieKy IsipHbIe COeAMHEHUS

https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-
575872.html
51 BhICOKOMOJIEKYJIPHbIE A . https://www.youtube.com/watch?v=Y AscGP3tYDI
COCAMHCHUA https://stepenin.ru/organic

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO HACOB 102 3 6

T10 ITPOTPAMME



https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

KonTpoa
bHbIE
padoThI

Bce
ro

HpakTn4
ecKue
padoThI

JeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE PECYPChI

[Ipenmer u
3HauYeHue
OPraHuYeCKOu
XUMUH,
IIPEJICTaBICHHE
0
MHOTr000pa3uu
OpraHMYECKHUX
COeTMHEHNN

DNEeKTPOHHOE
CTpOEHHE aTomMa
yriaepojaa
(ocHOBHOE 1
BO30YXKIEHHOE
COCTOSIHUS).
Banentnbie
BO3MOKHOCTH
aToma yriepoja

1

1

https://mipt.ru/education/chair/chemistry/upload/a4d/f 5g5e6x-arpgyv5wh75.pdf

https://www.youtube.com/watch?v=8SPnZG5Bbjw

XuMuyeckas
CBA3b B
OPTraHUYECKHUX

https://orgchem.ru/chem1/p6 43.php



https://mipt.ru/education/chair/chemistry/upload/a4d/f_5g5e6x-arpgyv5wh75.pdf
https://www.youtube.com/watch?v=8SPnZG5Bbjw
https://orgchem.ru/chem1/p6_43.php

COCAUHEHMSIX.
MexaHu3MBbI
00paszoBaHMs
KOBaJICHTHOU
CBSI3H, CIIOCOOBI
paspsbiBa CBs3€H

Teopus
CTPOCHUS
OpPTraHUYECKUX
COoeIUHEHUN A.
M. bytneposa

Bunbr
U30MEPUU:
CTPYKTypHas,
MIPOCTPAHCTBEH
Hasl.
ONEeKTPOHHBIE
b dexTs B
MOJIEKYJIax
OpraHHYECKUX
COEIMHEHU I

http://www.myshared.ru/slide/177516/

https://ppt-online.org/621014

[IpencraBinenue
0
Kiaccuukanmum
u
CUCTEMATHYECKA
s HOMEHKJIaTypa
(IUPAC)

OPTraHUYECKHUX

https://ppt-online.org/225701



http://www.myshared.ru/slide/177516/
https://ppt-online.org/621014
https://ppt-online.org/225701

BCIICCTB

Knaccudukanmst
7 PEaKIiH B . https://ppt-online.org/351419
OpraHuYeCcKOn
XHMUH
https://onlinetestpad.com/ru/testview/471374-klassifikaciya-organicheskikh-
CucreMaru3amnu o
soedinenij
8 T 06?6meHHe https://onlinetestpad.com/ru/testview/1355674-nomenklatura-organicheskikh-
3HAHUHU 10 TEME soedinenii
AnkaHbI:
TOMOJIOTHYECKU
i psj, oOmas
$opmya, https://www.youtube.com/watch?v=K-
g HoMeHKIATYPA FPEOf _bA&list=RDCMUC|dM9438e CBShODD8MXp7Q&start radio=1&rv=K-
1 HSOMEpI, FPEOf _bA&t=33
AJIIEKTPOHHOE U
MIPOCTPAHCTBEH
HOE CTPOEHUE
MOJIEKYJT
dusnveckue u
10 XUMHYECKHE https://www.youtube.com/watch?v=86LmK38v3YU&list=RDCMUCjdM9438e CBsh0D
CBOICTRBA D8MXp7Q&index=3
aJIKaHOB
Haxoxnenme
aJKaHOB B
11 HIpUPOJE. https://www.youtube.com/watch?v=96ri8R10eWk&Iist=RDCMUCjdM9438e CBshODD8
CrrocoObl MXp7Q&index=2

MOJIY4YCHHUA U
MMPUMCHCHUC



https://ppt-online.org/351419
https://onlinetestpad.com/ru/testview/471374-klassifikaciya-organicheskikh-soedinenij
https://onlinetestpad.com/ru/testview/471374-klassifikaciya-organicheskikh-soedinenij
https://onlinetestpad.com/ru/testview/1355674-nomenklatura-organicheskikh-soedinenij
https://onlinetestpad.com/ru/testview/1355674-nomenklatura-organicheskikh-soedinenij
https://www.youtube.com/watch?v=K-FPE0f__bA&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&start_radio=1&rv=K-FPE0f__bA&t=33
https://www.youtube.com/watch?v=K-FPE0f__bA&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&start_radio=1&rv=K-FPE0f__bA&t=33
https://www.youtube.com/watch?v=K-FPE0f__bA&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&start_radio=1&rv=K-FPE0f__bA&t=33
https://www.youtube.com/watch?v=86LmK38v3YU&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=3
https://www.youtube.com/watch?v=86LmK38v3YU&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=3
https://www.youtube.com/watch?v=96ri8R1oeWk&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=2
https://www.youtube.com/watch?v=96ri8R1oeWk&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=2

aJIKaHOB

12

13

[ukoankansr:
oO1ras
opmyua,
HOMEHKJIaTypa
U U30Mepus,
0COOCHHOCTHU
CTPOCHHS 1
XUMHYECKHUX
CBOJCTB,
CITOCOOBI
MOJIYYCHUS U
IPUMCHCHUE

Pemenue
pacUE€THBIX
3a1ad Ha
onpeaeeHue
MOJIEKYJIIPHOM
bopMyIbI
OPraHU4YeCKOro
BEIIIECTBA I10
MacCOBBIM
JIOJISIM aTOMOB
3JIEMEHTOB,
BXO/AIINX B €r0
COCTaB.
Cucremaru3aiu
s1 1 00001IEHE
3HAHUH 10 TeMe

https://www.youtube.com/watch?v=cDkV6EoDa7Q&list=RDCMUCjdM9438e CBshOD

D8MXp7Q&index=9

https://www.youtube.com/watch?v=9IF29c8H2D0

https://www.youtube.com/watch?v=yTm8g eroDc

https://www.prodlenka.org/metodicheskie-razrabotki/383156-proverochnaja-rabota-

po-teme-reshenie-zadach-



https://www.youtube.com/watch?v=cDkV6EoDa7Q&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=9
https://www.youtube.com/watch?v=cDkV6EoDa7Q&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=9
https://www.youtube.com/watch?v=9lF29c8H2D0
https://www.youtube.com/watch?v=yTm8g_eroDc
https://www.prodlenka.org/metodicheskie-razrabotki/383156-proverochnaja-rabota-po-teme-reshenie-zadach-
https://www.prodlenka.org/metodicheskie-razrabotki/383156-proverochnaja-rabota-po-teme-reshenie-zadach-

14

AJKeHBI.
TOMOJIOTHYECKH
i psij, oO1mas
opmyuna,
HOMEHKJIATypa,
AIIEKTPOHHOE U
MIPOCTPAHCTBEH
HOE CTPOCHUE
MOJICKYII.
CrpykrypHas u
[MC-TpaHC-
HU30Mepus
aJIKEHOB

https://www.youtube.com/watch?v=L2mArL-

kulO&list=RDCMUCjdM9438e CBshODD8MXp7Q&index=6

15

16

®dusnueckue u
XUMHUYECKHE
CBOMCTBA
AJIKEHOB.
IIpaBuio
MapkOoBHHKOBa

CnocoObl
MONTyYeHUs U
pUMEHEHUE
aJIKEHOB

https://www.youtube.com/watch?v=q0401RUrn9w&t=7s

https://www.youtube.com/watch?v=DnmRVybWi70

17

[TpakTnueckas
pabota Ne 1 o
TeEME
"TToryuenune
STUJIEHA U
W3y4YEHUE €r0

https://www.youtube.com/watch?v=_MFHBs9Kils



https://www.youtube.com/watch?v=L2mArL-kul0&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=6
https://www.youtube.com/watch?v=L2mArL-kul0&list=RDCMUCjdM9438e_CBsh0DD8MXp7Q&index=6
https://www.youtube.com/watch?v=q04O1RUrn9w&t=7s
https://www.youtube.com/watch?v=DnmRVybWi70
https://www.youtube.com/watch?v=_MFHBs9Ki1s

CBOMCTB"

18

Pemenue
pacu€THBIX
3a/1a4 Ha
oIpezeeHue
MOJIEKYJIAPHOM
bopMyIBI
OpPraHUYECKOTO
BeIlleCTBa

https://ppt-online.org/1002288

19

20

21

22

AnKaaueHsl:
COIIPSIKEHHBIE,
M30JIMPOBAHHBIE
;

KYMYJIMPOBaHH
13
OcobeHHOCTH
AIIEKTPOHHOTO
CTPOCHUS

XUMHYECKHe
CBOMCTBaA
COMPSIKEHHBIX
JINCHOB
CnocoObl
MOJIYYSHUS U
MIPUMEHEHUE
aJIKaJEeHOB
AJKUHEL:
TOMOJIOTHYECKH
il psan, obmas

https://www.youtube.com/watch?v=34gLRiVOQkg&list=PLZD7dfTuRHAIi5Dx8PpziLV9
ODRJc85JZ

https://www.youtube.com/watch?v=QZY-Fj -
MYo&list=PLZD7dfTuRHAIi5Dx8PpziLV90ODRJc8SJZ&index=3

https://www.youtube.com/watch?v=1NHSsUkbDGI&list=PLZD7dfTuRHAIi5Dx8PpziLV9
ODRJc8SJZ&index=2

https://www.youtube.com/watch?v=ow7mjjUx7Z4



https://ppt-online.org/1002288
https://www.youtube.com/watch?v=34gLRiVOQkg&list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ
https://www.youtube.com/watch?v=34gLRiVOQkg&list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ
https://www.youtube.com/watch?v=QZY-Fj_-MYo&list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ&index=3
https://www.youtube.com/watch?v=QZY-Fj_-MYo&list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ&index=3
https://www.youtube.com/watch?v=1NHSsUkbDGI&list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ&index=2
https://www.youtube.com/watch?v=1NHSsUkbDGI&list=PLZD7dfTuRHAli5Dx8PpziLV90DRJc8SJZ&index=2
https://www.youtube.com/watch?v=ow7mjjUx7Z4

23

24

opmyua,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEH
HOE CTPOECHHUE
MOJIEKYII,
¢dusnueckue
CBOMCTBaA
XUMHYECKHE
CBOMCTBaA
AJIKKHOB
KauecTBeHHEIC

peakuuu Ha
TPOMHYIO CBSI3b

https://www.youtube.com/watch?v=pNEq3r3jrsA&t=4s

https://www.youtube.com/watch?v=g2ag4C-Jmfs

https://www.youtube.com/watch?v=y-YTs67d3ns

25

CrrocoObl
[OJIyYEHHUS U
pUMEHEHUE
aJIKUHOB

https://www.youtube.com/watch?v=YcjPieRycxk

26

Pemenue 3agauq:
pacu€Tsl 10
YpPaBHEHUIO
XUMHUYECKOU
peakuuu

https://him.1sept.ru/article.php?ID=200500705

27

Cucremaru3aiu
s 1 00001IEHE
3HAHUU II0 TEME

https://onlinetestpad.com/ru/tests/chemistry/10class

28

ApeHbl:
TOMOJIOTHYECKH
i psi, oOmmast

https://www.youtube.com/watch?v=BdGe2Nvic8k



https://www.youtube.com/watch?v=pNEq3r3jrsA&t=4s
https://www.youtube.com/watch?v=q2ag4C-Jmfs
https://www.youtube.com/watch?v=y-YTs67d3ns
https://www.youtube.com/watch?v=YcjPieRycxk
https://him.1sept.ru/article.php?ID=200500705
https://onlinetestpad.com/ru/tests/chemistry/10class
https://www.youtube.com/watch?v=BdGe2Nvic8k

opmyua,
HOMEHKJIATypa.
DJIEKTPOHHOE U
IIPOCTPAHCTBEH
HOE CTPOEHUE
MOJIEKYII
OeHsosia u
TOJIyOJa, UX
¢dusnueckue
CBOICTBA

29

XuMHu4yecKre
CBOMCTBaA
apEHOB:
peakuuu
3aMeIIeHUS

https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s

30

XuMudyeckue
CBOMCTBaA
apeHOB:
peakiuu
MIPUCOETUHEHUS
, OKHCJICHHE
TOMOJIOTOB
OeH3o0I1a

https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s

31

OcobeHuocT
XUMHUYECKHX
CBOMCTB
CTUpOJIA

https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s

32

Pemenue
pac4YETHBIX

https://ppt-online.org/1002288



https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s
https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s
https://www.youtube.com/watch?v=wHbHpgU5kXc&t=9s
https://ppt-online.org/1002288

33

34

35

36

37

3a/1a4 Ha
ornpezeneHue
MOJIEKYJIIPHOM
bopMyIBI
OpPraHUYECKOTo
BELIECTBA

CriocoOBbl
MOJTyYCHUS U
IPUMEHEHHUE
apeHOB

T'enernueckas
CBSI3b MEXKIY
Pa3IMYHBIMU
KJaccaMu
YTJIEBOJOPOOB
Pacuétrl 1o
YpaBHEHUSAM
XHUMUYECKHX
peaKuui.
CucreMmaTuzainu
s 1 00001IIeHIE
3HAHHH 10 TEME
[Ipuponusrit
ra3. [lonytHsie
HE(TSHbIE ra3bl

KameHnHbIi
yroiab 1
MPOJIYKTHI €T0
nepepadoTKu

https://www.youtube.com/watch?v=aO Lmx5EgGo&t=3s

https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-
geneticheskaya-svyaz-uglevodorodov

https://him.1sept.ru/article.php?1D=200500705

https://www.youtube.com/watch?v=KGIQXMZjY20
https://www.youtube.com/watch?v=kchwOsQNIww

https://www.youtube.com/watch?v=XjtzRxSSe2c



https://www.youtube.com/watch?v=aO_Lmx5EgGo&t=3s
https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-geneticheskaya-svyaz-uglevodorodov
https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-geneticheskaya-svyaz-uglevodorodov
https://him.1sept.ru/article.php?ID=200500705
https://www.youtube.com/watch?v=KGIQXMZjY20
https://www.youtube.com/watch?v=kchw0sQNlww
https://www.youtube.com/watch?v=XjtzRxSSe2c

38

39

40

Hedts 1
CIOCOOBI €€
nepepadoTKH.
[Ipumenenue
MPOJIYKTOB
nepepaboTKu
HeTH
I'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJIaccaMu
YIJIEBOAOPOJOB
lNanorenomnpouns
BOJHBIE
YTJIEBOJOPOAOB:
AIEKTPOHHOE
CTpPOEHHUE;
peakiuu
3aMEIICHHS
rajoreHa

https://www.youtube.com/watch?v=scx3u3yF3fE
https://www.youtube.com/watch?v=dOOplhRsUPE
https://www.youtube.com/watch?v=c-B8vjVaWDs
https://www.youtube.com/watch?v=4tkGSC5dLAA

https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-
geneticheskaya-svyaz-uglevodorodov

https://www.youtube.com/watch?v=1tfZiVko9Ic

41

[elicTBue
IIeIouei Ha
rajoreHnpou3BO
IHEBIE.
Bzaumopeiicteu
e
JIMTaJIoreHajKa
HOB C MarHueM
1 [IUHKOM

https://www.youtube.com/watch?v=1tfZiVko9Ic



https://www.youtube.com/watch?v=scx3u3yF3fE
https://www.youtube.com/watch?v=dOOplhRsUPE
https://www.youtube.com/watch?v=c-B8vjVaWDs
https://www.youtube.com/watch?v=4tkGSC5dLAA
https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-geneticheskaya-svyaz-uglevodorodov
https://nsportal.ru/shkola/khimiya/library/2023/01/09/prezentatsiya-k-uroku-geneticheskaya-svyaz-uglevodorodov
https://www.youtube.com/watch?v=1tfZiVko9Ic
https://www.youtube.com/watch?v=1tfZiVko9Ic

42

43

44

Cucremaruzanu
s 1 00001IEHE
3HAHUM 110
pasneny
"YriaeBoa0poibl

KonTponbHas
pabora 1o Teme
"YTr1eBo10po/ibl
[Ipenenbubie
OJIHOATOMHBIE
CIUPTHI:
TOMOJIOTHYECKU
i psj, oO1mas
opmyuna,
CTpPOCHHUE
MOJIEKYII,
U30MEpHsl,
HOMEHKJIaTypa,
KJaccupUKaIus
, buznueckue
CBOMCTBA

https://onlinetestpad.com/ru/testview/1149658-khimiya-10-klass-uglevodorody

https://uchitelya.com/himiya/174292-kontrolnaya-rabota-za-1-polugodie-

uglevodorody-10-klass.html

https://www.youtube.com/watch?v=g41DgPeOHUY

https://www.youtube.com/watch?v=IdEAEAFXGUA

45

46

XuMuueckue
CBOlCTBA
MPEAETbHBIX
OJIHOATOMHBIX
CIIUPTOB

CrocoOs!

https://www.youtube.com/watch?v=M-rZjJX8sKA

https://www.youtube.com/watch?v=3UJ47LIwuyw



https://onlinetestpad.com/ru/testview/1149658-khimiya-10-klass-uglevodorody
https://uchitelya.com/himiya/174292-kontrolnaya-rabota-za-1-polugodie-uglevodorody-10-klass.html
https://uchitelya.com/himiya/174292-kontrolnaya-rabota-za-1-polugodie-uglevodorody-10-klass.html
https://www.youtube.com/watch?v=q41DqPeOHUY
https://www.youtube.com/watch?v=ldE4EAFxGUA
https://www.youtube.com/watch?v=M-rZjJX8sKA
https://www.youtube.com/watch?v=3UJ47Llwuyw

MOJTYYEHHUS U
IIPUMEHEHUE
OZHOATOMHBIX
CIIUPTOB

47

48

IIpoctslie
3UPHI:
HOMEHKJIaTypa
U U30MEpus,
0COOCHHOCTHU
(bU3HYECKUX U
XUMHUYECKHX
CBOWCTB

MHoroaroMHbIe
CIIUPTHI:
STUIICHTJINKOIb
Y TJIMLEPUH, UX
¢buznueckue u
XUMHYECKHE
CBOMCTBaA

https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy

https://www.youtube.com/watch?v=g41DgPeOHUY

https://www.youtube.com/watch?v=QNigBCMHG1E

49

CnocoObl
[OJIyYEHHUS U
[IPUMEHEHUE
MHOI'OaTOMHBIX
CIIUPTOB

https://www.youtube.com/watch?v=krfhGuSjWjY

50

deHou:
CTpPOCHHE
MOJIEKYJIBI,
buznueckue
CBOMCTBA.

https://www.youtube.com/watch?v=9HkUZahrgBc



https://foxford.ru/wiki/himiya/prostye-efiry-epoksidy
https://www.youtube.com/watch?v=q41DqPeOHUY
https://www.youtube.com/watch?v=QNigBCMHG1E
https://www.youtube.com/watch?v=krfhGuSjWjY
https://www.youtube.com/watch?v=9HkUZahrgBc

Tokcu4HOCTE
denona

o1

52

53

XUMHYECKUE
CBOMCTBA
denona

CriocoOBbl
MOJTyYCHUS U
IPUMCHCHUE
denomna

[IpakTuueckas
pabota No 2.
Pemenue
AKCIIEPUMEHTAI
BHBIX 337124 110
teme "CrnupTsl
U (heHobr"

https://www.youtube.com/watch?v=UQea68gtDt8&t=34s

https://www.youtube.com/watch?v=GI7QlQX0Odio

https://reshak.ru/otvet/reshebniki.php?otvet=pract/3&predmet=gabrielyan ugl10

54

55

CucreMmaTuzainu
s1 1 00001IEHE
3HAHUHU II0 TEME

Anpaerunsl u
KETOHBI:
AJIIEKTPOHHOE
CTpPOCHHE
KapOOHMITHHOU
TPYTIIIBL;
TOMOJIOTUYECKH
€ pAnbl, oOmIas
opmyuna,
U30MepUs U

https://stepenin.ru/tasks/organic/test313/1

https://www.youtube.com/watch?v=zimeuxB fbM&list=PLZD7dfTuRHAIHM3IcVWM9
YWXL7hhI6NdR



https://www.youtube.com/watch?v=UQea68gtDt8&t=34s
https://www.youtube.com/watch?v=GI7QlQXOdio
https://reshak.ru/otvet/reshebniki.php?otvet=pract/3&predmet=gabrielyan_ugl10
https://stepenin.ru/tasks/organic/test313/1
https://www.youtube.com/watch?v=zimeuxB_fbM&list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR
https://www.youtube.com/watch?v=zimeuxB_fbM&list=PLZD7dfTuRHAlHM3lcVWM9YWXL7hhl6NdR

HOMEHKJIaTypa

56

ANpnerunel u
KCTOHBI:
¢dusnueckue
CBOMCTBAQ;
peakiuu
MIPUCOCTUHCHHS

https://www.youtube.com/watch?v=MkIKiRerB1U&Ilist=TLPQMTMxMTIwMiM7e4 vy-
fNe Q&index=2

57

Peaknuu
OKHUCJICHHUS U
KaueCTBEHHEIE
peakiuu
aJbIETUI0B U
KETOHOB

https://www.youtube.com/watch?v=MkIKiRerB1U&lIist=TLPQMTMxMTIwMiM7e4 vy-
fNe Q&index=2

58

CnocoObl
[OJIy4YEHUS
ATbACTUIOB U
KETOHOB

https://www.youtube.com/watch?v=MKpu9Yy xgA

59

OIIHOOCHOBHBIE
IpeaeIbHbIe
KapOOHOBBIE
KHCJIOTHI,
0COOEHHOCTHU
CTPOCHHS HX
MOJICKYJT

https://www.youtube.com/watch?v=bCBtWV02A-E

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KUCIIOT, UX
¢duznueckue

https://www.youtube.com/watch?v=bCBtWV02A-E



https://www.youtube.com/watch?v=MkIKiRerB1U&list=TLPQMTMxMTIwMjM7e4_y-fNe_Q&index=2
https://www.youtube.com/watch?v=MkIKiRerB1U&list=TLPQMTMxMTIwMjM7e4_y-fNe_Q&index=2
https://www.youtube.com/watch?v=MkIKiRerB1U&list=TLPQMTMxMTIwMjM7e4_y-fNe_Q&index=2
https://www.youtube.com/watch?v=MkIKiRerB1U&list=TLPQMTMxMTIwMjM7e4_y-fNe_Q&index=2
https://www.youtube.com/watch?v=MKpu9Yy_xgA
https://www.youtube.com/watch?v=bCBtWV02A-E
https://www.youtube.com/watch?v=bCBtWV02A-E

CBOMCTBA

61

Xumudaeckue
CBOMCTBaA
peIeTbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT

https://www.youtube.com/watch?v=JIWIzISviuk&t=20s

62

OcoOenHoctu
CBONCTB
MYypaBbUHOMN
KHCIIOTEHI.
MHoroob6pasue
KapOOHOBBIX
KHUCIIOT

https://www.youtube.com/watch?v=JIWIzISviuk&t=20s

63

OcobenHoctu
CBOMCTB:
HeTnpeIeabHbIX
U
apOMaTHYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUIPOKCUKApPOO
HOBBIX KHCIIOT.
[IpencraBurenu
BBICIIINX
KapOOHOBBIX
KHCJIOT

https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html

64

IHousarue o
MIPOU3BOJAHBIX

https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-
4034646.html



https://www.youtube.com/watch?v=JlWIzISviuk&t=20s
https://www.youtube.com/watch?v=JlWIzISviuk&t=20s
https://infourok.ru/prezentaciya-vysshie-karbonovye-kisloty-10-klass-5542540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html

KapOOHOBBIX
KHCIIOT

65

CriocoOsr
TOJIYYEHHUS U
[IPUMEHEHUE
KapOOHOBBIX
KHCJIOT

https://www.youtube.com/watch?v=n2gKr3V3qgz0

66

CroxHbie
3UPHI:
TOMOJIOTHYECKU
i psiz, oO1mast
dopmyua,
U30MEepHsl U
HOMEHKJIaTypa

https://www.youtube.com/watch?v=pL36bntlgOk

67

duznueckue n
XAMHUYECKUE
CBOMCTBA

3¢upoB

https://www.youtube.com/watch?v=_mmEyyG230g&t=17s

https://www.youtube.com/watch?v=AjbaFjVy-2E

68

Pemenue
pac4YETHBIX
3a/1a4: 1o
YPaBHEHUIO
XUMHYECKON
peakiuu, Ha
onpeacIeHue
MOJIEKYJIIPHOM
bopMyIibt
OPraHUYEeCKOro
BEIIIECTBA

https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/reshenie-zadach-na-

opredelenie-sostava-organicheskih-veschestv



https://www.youtube.com/watch?v=n2qKr3V3qz0
https://www.youtube.com/watch?v=pL36bnt1gOk
https://www.youtube.com/watch?v=_mmEyyG230g&t=17s
https://www.youtube.com/watch?v=AjbaFjVy-2E
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/reshenie-zadach-na-opredelenie-sostava-organicheskih-veschestv
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/reshenie-zadach-na-opredelenie-sostava-organicheskih-veschestv

69

IIpakTrueckas
paborta Ne 3.
Pemenue
3KCHEpPUMEHTAI
BHBIX 33/a4 10
TeMe
"KapOoHOBbIE
KHCIIOTBI.
CroxHbie

a¢upsr"

https://reshak.ru/otvet/reshebniki.php?otvet=pract/5&predmet=gabrielyan ugl10

70

Kupsr:
CTpOCHHUE,
dusnueckue u
XUMHUYCCKHEC
CBOMCTBa
(ruaponus)

https://infourok.ru/prezentaciya-po-himii-zhiri-klass-287588.html

71

72

OcobenHoctu
CBOMCTB KHUPOB,
coJIeprKaInx
OCTaTKH
HENpeIeNIbHbIX
JKUPHBIX
KHCH0T. JKupsl
B IIpUpOJIE
Mpbuta kak conu
BBICILINX
KapOOHOBBIX
KHCJIOT, UX
MoroI1IEee

https://nsportal.ru/shkola/khimiya/library/2014/04/13/zhiry

https://infourok.ru/prezentaciya-po-himii-sinteticheskie-moyuschie-sredstva-

2244206.html



https://reshak.ru/otvet/reshebniki.php?otvet=pract/5&predmet=gabrielyan_ugl10
https://infourok.ru/prezentaciya-po-himii-zhiri-klass-287588.html
https://nsportal.ru/shkola/khimiya/library/2014/04/13/zhiry
https://infourok.ru/prezentaciya-po-himii-sinteticheskie-moyuschie-sredstva-2244206.html
https://infourok.ru/prezentaciya-po-himii-sinteticheskie-moyuschie-sredstva-2244206.html

73

JIICUCTBUE.
ITonsarue o
CHHTETHYECKUX
MOIOIIIHX
CpeacTBax
(CMO)
I'eneTmueckas
CBS3b
YTJIEBOJOPOAOB
n
KHCIIOPOJICOIEP
JKaIX
OpTraHUYECKUX
BCIICCTB

https://gomolog.ru/reshebniki/10-klass/rudzitis-i-feldman-2019/26/zadanie-6.html

74

75

76

77

PacuéTtrl mo
YPaBHCHUSIM
XUMHUYECKUX
peaKkuuit
CucreMaTuzanu
s ¥ 00001ICHNE
3HAHUH 110 TEME

OOmas
XapaKTepUCTHKA
YIIEBOJIOB U
KIacCU(pUKaIUs
YTJICBOJIOB
(MOHO- aM- 1
MOJIMCaXapubl)

MoHocaxapuibl

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-

6835083 /klassifikatciia-uglevodov-6828518

https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-



https://gomolog.ru/reshebniki/10-klass/rudzitis-i-feldman-2019/26/zadanie-6.html
https://www.yaklass.ru/p/himija/10-klass
https://www.yaklass.ru/p/himija/10-klass
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-661796.html

: husmaeckue
CBOMCTBA U
HaXOXKJIEHUE B
IpupoIe

661796.html

78

[Ipumenenue
TJIIOKO3EI, €€
3Ha4YCHHE B
JKU3HEACATSIIbH
OCTH OpraHu3Ma

https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-

661796.html

79

80

Jucaxapunpl:
caxapo3sa,
ManbTO3a U
JIaKTO3Aa.
Haxoxnenue B
pupoae 1
MIPUMEHEHNE
JINCAXAPUJIOB
[Tonucaxapusr:
CTpOECHUE
MaKpOMOJIEKYJI,
¢buznueckue u
XHUMUYECKHE
CBOMCTBA,
MIPUMEHEHUE

https://infourok.ru/prezentaciya-po-himii-na-temu-disaharidi-3498795.html

https://nsportal.ru/shkola/khimiya/library/2019/03/05/polisaharidy

81

82

[TonsaTue 00
I/ICKYCCTB CHHBIX
BOJIOKHAX

Pemenue
pacyYETHBIX

http://www.myshared.ru/slide/397159/



https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-661796.html
https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-661796.html
https://infourok.ru/prezentaciya-k-uroku-himii-po-teme-monosaharidi-klass-661796.html
https://infourok.ru/prezentaciya-po-himii-na-temu-disaharidi-3498795.html
https://nsportal.ru/shkola/khimiya/library/2019/03/05/polisaharidy
http://www.myshared.ru/slide/397159/

83

84

85

3a7a4 Ha
onpeneeHue
JIOJIH BBIXO/a
MIPOIYKTa
pEeaKIMM OT
TEOPETUUECKHU
BO3MOXKHOTI'O

CucreMaTuzanu
s 1 00001IEHIE
3HAHHH I10
pazueny
KonTponbhas
pabora 1o Teme
"Kucnopoacone
pKarme
OpTraHUYECKHE
coenqnueHusa”

AMMWHEL:
KIaccupuKanus
, CTpOeHHuEe
MOJIEKYII,
obmas
opmyuna,
U30MepHs,
HOMEHKJIaTypa
U Qpu3nuecKue
CBOMCTBaA

https://www.youtube.com/watch?v=9GrJiknRkW8

https://infourok.ru/kontrolnaya-rabota-po-teme-kislorodsoderzhaschie-
organicheskie-veschestva-klass-3942696.html

https://www.youtube.com/watch?v=SMIab4zd8-A

86

XUMHYECKHUE
CBOMCTBA

https://www.youtube.com/watch?v=3nenZjkvbol



https://www.youtube.com/watch?v=9GrJiKnRkW8
https://infourok.ru/kontrolnaya-rabota-po-teme-kislorodsoderzhaschie-organicheskie-veschestva-klass-3942696.html
https://infourok.ru/kontrolnaya-rabota-po-teme-kislorodsoderzhaschie-organicheskie-veschestva-klass-3942696.html
https://www.youtube.com/watch?v=SMIab4zd8-A
https://www.youtube.com/watch?v=3nenZjkvboI

anmudaTuuecKux
aAMHHOB

87

AHunuH:
CTpPOCHHUE
aHWJIMHA,
OCOOCHHOCTHU
XHUMHUYECKHX
CBOJCTB
aHWIMHA

https://www.youtube.com/watch?v=c6IrEJKOrFE

88

Crioco6b1
MOJTyYCHUS U
pUMEHCHHE
anpaTHIECKUX
aMHHOB

https://www.youtube.com/watch?v=VILzXkBnXho

89

90

AMHHOKHCIIOTEI
: HOMCHKJIaTypa
U U30MEpus,
¢duznueckue
CBOICTBA.
OTtnenbpHBIE
MIPEICTAaBUTEIIN
0-aMUHOKHUCJIOT

XuMHUYecKue
CBOlCTBA
aMHUHOKMUCIIOT,
50,4
OHOJIOrHYECcKOe
3HaYEHHE
aMUHOKHCIIOT.

https://www.youtube.com/watch?v=-oQw7blVyas

https://www.youtube.com/watch?v=-oQw7blVyas



https://www.youtube.com/watch?v=c6IrEJk0rFE
https://www.youtube.com/watch?v=VILzXkBnXho
https://www.youtube.com/watch?v=-oQw7blVyas
https://www.youtube.com/watch?v=-oQw7blVyas

Cunres u
TUAPOIIN3
[IEIITUIO0B

91

benkxu xak
MPUPOIHBIC
MOJIUMEPHI;
CTPYKTYpPBI
0eJIKOB

https://www.youtube.com/watch?v=-oQw7blVyas

92

XUMHYECKUE
CBOMCTBA
0€eJIKOB

https://www.youtube.com/watch?v=-oQw7blVyas

93

94

A3oTcoaepkaiil
ne
reTEPOLUKIINYE
CKUe
COCJIMHCHMUS.
Hyxnennossie
KHUCIIOTHI:
COCTaB,
CTPOEHHE U
OuoJioruyeckas
poib

[IpakTueckas
pabota Ne 4.
Pewenne
JKCIIEpUMEHTAI
BHBIX 3aJ1a4 MO
TeMe
"AzoTcoaepika

https://www.youtube.com/watch?v=kGEaTJWBBeg

https://studref.com/702784/matematika himiya fizik/laboratornaya rabota azotsod

erzhaschie organicheskie soedineniya



https://www.youtube.com/watch?v=-oQw7blVyas
https://www.youtube.com/watch?v=-oQw7blVyas
https://www.youtube.com/watch?v=kGEaTJWBBeg
https://studref.com/702784/matematika_himiya_fizik/laboratornaya_rabota_azotsoderzhaschie_organicheskie_soedineniya
https://studref.com/702784/matematika_himiya_fizik/laboratornaya_rabota_azotsoderzhaschie_organicheskie_soedineniya

mue
OpraHUYECKHE
coenuHeHus"

95

96

97

IIpakTrueckas
pabota Ne 5.
Pemenne
SKCIIEpUMEHTAN
BHBIX 3aJ1a4 110
TEME
"Pacnio3HaBanu
€ OpraHuYeCKUx
coeqrueHuin”

KonTponbhas
pabora 1o Teme
"A30TCcoaepxka
ue
OpTraHUYECKHE
coenqnueHusa”

OCHOBHBIE
MOHSTHS XUMHU
BBICOKOMOJICKYIT
SIPHBIX
COCTUHEHUN U
METObI UX
CHHTE3a —
MOJIMMEPH3AIHSI
51
MOJIMKOHIEH Al
nus

https://gomolog.ru/reshebniki/10-klass/rudzitis-i-feldman-2019/prakt-4.html

https://infourok.ru/kontrolnaya-rabota-klass-azotsoderzhaschie-organicheskie-
soedineniya-334030.html

https://www.youtube.com/watch?v=ghLxZ8nSojk



https://gomolog.ru/reshebniki/10-klass/rudzitis-i-feldman-2019/prakt-4.html
https://infourok.ru/kontrolnaya-rabota-klass-azotsoderzhaschie-organicheskie-soedineniya-334030.html
https://infourok.ru/kontrolnaya-rabota-klass-azotsoderzhaschie-organicheskie-soedineniya-334030.html
https://www.youtube.com/watch?v=qhLxZ8nSojk

98

IInactmaccel.
Vrunuzanusa u
nepepadoTka
IJIaCTUKA

https://www.youtube.com/watch?v=C-kR98SrFzl

99

DnacToMepsl:
HaTypaJbHbII
CUHTETHYECKUE

Kay4yyKH.
Pesnna

https://www.youtube.com/watch?v=kPJ2NLYE9eA

10

10

Bouokna:
HaTypaJbHBIE,
HCKYCCTBEHHBbIE,
CUHTETUYECKHUE.
[Tommepsnr
CIIELUATILHOTO
Ha3HAYEHHUS

IIpaxTnueckas
pabota Ne 6.
Pewenne
JKCIIEPUMEHTAI
BHBIX 3aJ1a4 MO
TEME
"Pacnio3HaBaHn
€ I1acTMacce
BOJIOKOH"

https://www.youtube.com/watch?v=6LVIJpFKCtYQ

https://infourok.ru/prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-

666146.html

10

0O00011eHne n
CHCTEMAaTH3aIH
Sl U3YICHHOTO
MaTepuaa 1o

https://infourok.ru/testirovanie-10-klass-po-teme-polimery-organicheskaya-himiya-

10-klass-5739940.html



https://www.youtube.com/watch?v=C-kR98SrFzI
https://www.youtube.com/watch?v=kPJ2NLYE9eA
https://www.youtube.com/watch?v=6LVJpFKCtYQ
https://infourok.ru/prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-666146.html
https://infourok.ru/prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-666146.html
https://infourok.ru/testirovanie-10-klass-po-teme-polimery-organicheskaya-himiya-10-klass-5739940.html
https://infourok.ru/testirovanie-10-klass-po-teme-polimery-organicheskaya-himiya-10-klass-5739940.html

TeMe
"BBICOKOMOJIEK
VIISIpHBIE
coenuHeHus"

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Kontpoabubie IIpakTnyeckue 0GpazoBaTEbHBIE
padoTshI padoThI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Tormsbl
5 CtpoeHue 3JIeKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIE YUCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNeKTpOHHBIE KOHPUTYpAIIUU aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1
COCTOSIHUM
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMUYeCcKux 3reMeHToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMU 1
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
Tepuoiam
9 CucremaTu3aius 1 0000IIeHNe 3HAHUH TI0 1




TEMC

10

11

12

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3p. MexmoliekynsipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHMUX: COCTAaB U HOMCHKIJIATypa

13

BemectBa MoeKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPUCTAUNIMYECKUX PEIIETOK U CBOWCTBA
BEILIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHne o KOJUIOUIHBIX pacTBOpPax

HcTuHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemrenue 3amay ¢ uCoIb30BaHUEM [HOHATHHA
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MossipHast KOHUEHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHoOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYeCKUX pEeaKIuii B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHHUsI MaCChl BEILIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMUYECKHUX PEaKIIUIX

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Beruucnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkuui ¥ TepPMOXMMHUYECKUM YPAaBHEHUAM
CKOpoCTh XMMHUYECKOHN peakluu, e€
3aBHCUMOCTH OT pa3IHuHbIX (PAaKTOPOB.
Karanus n xaTanns3atopbl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIIUU

26

27

28

[IpakTnueckas padora Ne 1 o reme "Bnusinue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE
IIpakTruyeckas padora Ne 2 o teme "BnusHue

pa3nu4YHbIX ()aKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

29

OnekrponuTryeckas aucconnanus. CHibHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranuu

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bogopoanslii mokazatens (pH)
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBopax JEKTPOIUTOB
[TpakTuyeckas padora Ne 3 o Teme

32 "XuUMHYEeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
Baxxnerime OKUCIUTENN U BOCCTAHOBUTEIN

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTtu3zanus 1 00001IeHNEe 3HaHUH TIO
TeMme "XuMHUuecKkue peakiuu'

39 KonrtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenne Hemerauios B [leproanyeckon

40 CUCTEME XUMUYECKUX 31eMeHToB /. 1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Du3nYeckre CBONCTBA HEMETAIIIOB

41 AnioTponus HeMeTauIoB (Ha pumepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42 Bonopona: nonydyenue, pusndeckue u

XMMHYECKHE CBOMCTBA. [ 'uapu bl




43

["anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoTydeHus1, GU3NIECKUE U XUMUICCKHE
CBOICTBa

44

lManorenoBonopoasl. Baxxnenmue
KHCJIOPOJICOIEPKALLME COCIUHEHMS
rajJloreHOB

45

46

47

JlaGopaTopHbI€ ¥ IPOMBIIICHHBIE CTIOCOOBI
MOJy4eHUs ranoreHoB. [I[pumenenne
rajIoreHoOB U UX COECIUHEHUN

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"

Kucnopon: mabopaTopHbIe ¥ MPOMBIIIIJICHHBIE
CHocoObI MOTy4YeHUs, PU3NYECKUE U
xumuyeckue cporicta. O30H. [Ilpumenenue
KHCIIOpOJia U 030Ha

48

Oxcuapl ¥ IEPOKCHUIBI

49

50

Pemenune 3amaq Ppa3JINIHbIX TUIIOB

Cepa: Hax0XJIEHHUE B MPUPOJIC, CITOCOOBI
MoJTydeHus1, GU3NUECKUEe U XUMUIECKHE
CBOMCTBA

51

52

53

CepoBoaopon, cyab(uabt
Kucnopoaconepxaiine COeAMHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI
[IpakTnueckas pabora Ne 5. Pemenue

JKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u
eé coequuennsa"

54

A30T: HaXx0X/IeHHE B IPUPOJAE, CIIOCOOBI




MOJTy4eHUs!, PU3HUECKUE U XUMUYICCKUE
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnopollcouepn(amne COCOAMHCHUA a30Ta.

55 . .
Oco0eHHOCTH CBOWCTB a30THON KHUCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN.
A30THBIE y10OpEHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 noJiyueHus, GU3NYECKUEe U XUMUYECKHE
cBoiictBa. Dochuasl u hochun

58 Oxcunst hocdopa, pochopconepxarime
kucaoThl. Conu pochopHOIt KHCTOTHI

59 [Ipumenenue dhocdopa u ero cCoeAMHEHUN.
dochopubie ynoOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe "A30T U
docdop u ux coeguHeHU"
VYraepon: HaXOXICHUE B IPUPO/IE,

61 AIJIOTPOIIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxkcun yriepoaa(ll), oxcua yriepona(1V),
yroJibHasi KUCIIOTa U €€ COoNn

63 Pemenne 3a1a4 pa3nuvyHbIX TUIIOB
Kpemuwnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI

64 MOJIy4eHus1, PU3NYECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIIOTA,
CHJTUKATHI

66 [IpuMeHeHne KpeMHHUS ¥ €T0 COeAMHEHUI.




CTGKJIO, €ro nNoJiydcHuc, BUibl CTCKJIA

67

68

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

Cucremarusanys 1 00001IEHUE 3HAHUI 10
TeMe "Hemeraminr"

69

70

KonTponbnas padbora mo teme "Hemeramibr"

AHanu3 pe3ynbTaToB KOHTPOJIBHOM padoThI,
KOPPEeKIHs OMIHUOO0K

71

[Tonoxenne meramios B [lepuoanyeckon
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCOo6EHHOCTH CTPOEHUS IIEKTPOHHBIX
000J10YeK aTOMOB METAJLJIOB

72

73
74

OO0mue ¢puznyecKkrue CBOMCTBa METAIIIOB.
HpI/IMCHeHI/Ie MECTaJIJIOB B 6I>ITy U TECXHUKE

CIu1aBel METANIOB. KOppOSI/IH MCTAlJIOB

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

75

76

77

DNEKTPOXUMHUECKUA Psi/I HANPsKEHUH
MeTasuioB. O0mIMe CoCcOOkI MOTyYeHUs
METaJIIIOB

OOm1ast xapakTepucTika MeTayioB |A-rpymnrsl
[lepuonnyeckoit cucTeMbl XUMHUYECKUX
a7eMeHTOB. Harpuii 1 Kajuii: ony4eHue,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COECIMHEHUN

Oom1as xapakrepucTrka MetayuioB |A-
rpynisl [lepronndeckoit cuctemMbl
XUMHUYECKHUX DJIEMEHTOB. MarHuii U KajabIUi:
noiry4eHne, GU3NIecKue 1 XHMUIECKHE




CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78

79

KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKne u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

80

AMpoTepHbIE CBOICTBA OKCHJIA M THIIPOKCHIA
QJIFOMHUHMS, TUPOKCOKOMITIIEKCHI aTFOMUHUS,
UX NPUMEHEHHE

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuueckas padbora Ne 7. Pemenue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Mertasuibl IJIaBHBIX oArpymnmn"

83

OOm1ast xapaKTEpUCTHKA METAJUIOB TTOOOYHBIX
noarpynin (b-rpynn) [lepuoauueckoit
CHUCTEMBI XUMHUUYECKUX JIEMEHTOB

84

85

86

Ou3NYECKUE U XMMUYECKUE CBOMCTBA Xpoma
U €0 COCIMHEHUM, NX PUMEHEHNE

Baxwnerime coenHeHUs Maprasiia.
[Iepmanranar kayiusi, €ro OKUCIUTEIbHbIE
CBOICTBa

dusznyeckue 1 XMMHUECKHE CBOMCTBA JKejae3a

U €r0 COCTUHEHUI. HonyquI/Ie U IPpUMCHCHUC
CIIJTaBOB KCJIC3a

87

dusnueckye U XUMUYECKHUE CBOMCTBA MEIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

88

dusnuecKkue ¥ XUMUYECKUE CBOMCTBA [IUHKA U
€ro COeIMHEHUH, NX TPUMEHEHNE.
I'mapoxcoKoOMILTIEKCHI IMHKA




[Tpaktuyeckas padora Ne 8. Pemenue

89 AKCIIEPUMEHTAILHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

01 O06006111eHre U cUCTeMaTU3alus U3YYeHHOTO
Marepuana no reme "Metamibl"

92 KonTponpHas pabora o Teme "Mertamibt"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI,
KOppEeKLHsI OINO0K
Ponpb xumun B o6ecrieyeHuN YCTOHYHBOTO

94 pa3ButTus yenoneuecTBa. [loHsTre 0 Hay4YHbBIX
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hay4Hblie MpUHITUIIBI OpTaHU3AIAH

95 XHUMHAYECKOTO TIPOU3BO/ICTBA.
[TpomblnIeHHBIE CITOCOOBI MOTYYEHHS
BKHEHIIINX BEIIECTB

9 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
CpEeJIbl U €ro MOCJeICTBUS

97 XuMHs 1 3J0pOBbE UeoBeKka. JIekapcTBeHHbIE
CpeacTBa

08 Xumus num. Ponb xumun B obecriedeHnn
MUILEBOM 6€30M1aCHOCTH

99 KocmeTrnueckue u napdromepHbie cpeAcTBa.
briToBas xumust
XuMus B CTPOUTEINLCTBE. BakHeiue

100 CTPOMUTENBHBIE U KOHCTPYKLIMOHHbBIE
MaTepHabl

101 Xumus B ce€NbCKOM X03siicTBe. OpranndecKue




Y MUHEpaJIbHbIE YIOOpeHUs

102 CucreMaruzanys 1 00001IeHEe 3HAHUHT 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

Xumus. 10 kmacc. [IpodwunbHbI ypoBeHb: yueO.mis obmeoOpazosar. yupexaeHuit /O.C.
labpuensu, ®.H. Mackaes, C.1O. [Tlonomapes, B.U. Tepenun; nox pea. B.W. Tepenuna. — 9-
e u31., crepeornt. — M.: [Ipoda, 2009.

Opranudeckas XuMEs: TeopeT. OCHOBBL YrmyOm. Kypc: YueO.mns oOmeobpa3oBart.
YUPEXKICHUH ¢ YriyOn. W3ydeHuem mnpenmerta./ A.W.Apremenko. — 2-¢ m3n. — M.:
IIpocsemenue, 2001.

Xomuenko ['.I1., Xomuenko N.I'. COopHUK 3amad Mo XUMUU 715 TocTymatonmx B BY3s1. — 4-
e u31., uctp. u nom. — M.: «MznarensctBo HoBas Bonnay, 1999.

Kysemenko H.E. COopauk 3amau mo xummu ¢ pemeHusmu. 8-11 k1. M. 00O
«M3marenbckmii mom «Onukc 21 Bek»: OO0 «M3mparenscTBo «Mup u O6pazoBanue», 2003.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1.

N

Xumus. 10 xmacce. IlpodunbHenii ypoBeHb: yueO.mmsobmieoOpaszoBat. yupexaeHuin /O.C.
I'abpuensn, ®.H. Mackaes, C.1O. Ilonomapes, B.U. Tepenun; nox pen. B.M. Tepenuna. — 9-¢
u3n., crepeotuit. — M.: JIpoda, 2009.

Xumus. 10 kinacc: Meromuueckoe nocodue / O.C. I'abpuensia — M.: Ipoda, 2009.

OOmass xumMus B Tecrax, 3afadax, ympaxHeHusx. 10 xmacc. Yue0. Ilocobume s
o0mieoOpasosart. Yupexnenuit — M.:[Ipoda, 2010.

Opranuueckass xumus: TeopeT. OCHOBBL YriyOil. Kypc: Yd4eO.uiso0rieoOpa3osar.
YUpeXKIeHU ¢ yrayOsl. u3ydeHueM mpeamMera./ A WN.Apremenko. — 2-e u3g. — M.:
[Ipocsemenue, 2001.

Iadopuensa O.C., OctpoymoB W.I'. Hactonbhas kHura yumtens xumuu. 10 kinacc. YueOHoe
rocobue juig yuutens — M.: U3ngarensctBo «biuk u K%, 2001.

Epoxun B.H. COopHuk 3ama4 1 ynpaxHeHuil no xumun. — M.: OO0 «M3natensctBo «Mup u
Oo6pa3zoBanue», 2000.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://www.yaklass.ru/p/himija/10-klass

https://infourok.ru/urok-po-himii-klass-575872.html

https://www.youtube.com/watch?v=Y AscGP3tYDI

https://stepenin.ru/organic



https://www.yaklass.ru/p/himija/10-klass
https://infourok.ru/urok-po-himii-klass-575872.html
https://www.youtube.com/watch?v=YAscGP3tYDI
https://stepenin.ru/organic

