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HOACHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuo 1o 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUs B OpraHu3alusiax NpodeccuoHaIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEILCTBOMTOMYSIBIISIIOTCSICIIE AYFOIITUEBBITTOTHAEMbICTIPOTPAMMONTTIOXUMUU (D
YHKIIAH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOyd4eHUsI, BOCITUTAHUS U PA3BUTUS 00YyYaIOMIUXCs CPEACTBAMHU ITPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue yueOHOTO BPEMEHHU, PEKOMEHIYEMOIo
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

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

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJIEH U 33a/1a4 U3yUYECHUS MpeaIMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKXke € Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

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

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YpOBHE YIUIYyOJNEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wM3ydeHHE MpeaMeTa «XUMHUS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaabHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIUTAHUSA U COLMAIBHOTO PAa3BUTHUS OOy4aroummxcs, Ha (OPMHUPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayoJ€HHOTrO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHMH HAa OCHOBE PACILIMPEHUs U YIIIyOJeHUS
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XMMHUYECKHUX  D3JEMEHTOB  0Oa3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONIpocaM 00 3IEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

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



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOW I W3y4ECHUSA
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU W3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOiero oopasoBaHus (Ha 0a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U e€ BeAyliel ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00€eCIleyeHnn paluoOHAIBHOTO MPUPOJIONOIL30BaHMS, B (DOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMS SIBJICHUH, UMEIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJICTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUUYCCKON JICATEITPHOCTH M MMOBCEIHCBHOM JKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIEJU U 3a/1a4H, KaK:

BOCIHMTaHWE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IIPHPOJIBI,
YBOXCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUI0O W TIO3HAHHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BAaHWIO W HENPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHUECKOMN KYJIbTYphI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHUSIX. TUIbl THOPUAN3AIMK aTOMHBIXOpOUTANEH yriaepoa.
MexaHnu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUObl NEpEeKpbIBAHUS AaTOMHBIX OpOUTane, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. HM3omepusa. Buabluzomepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(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 coenuuenuin (IUPAC) u TpuBuanbHble Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTaHUYeCKHX BEIIECTB W MaTepuajaMu Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omoornueckuil ps ankaHoB, o0mias ¢hopmysa, HOMEHKJIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, UUKIU3ALNK, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbIX (LUKIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
Ipu JBOMHOM CBSI3M, MOJMMeEpu3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3ainsi aTOMHBIX opOuTaneil yriepoga. @uU3NyecKue CBOMCTBA aJIKUHOB.
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
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €ro TOMOJIOTOB: PEaKMK 3aMelIeHUsI B OEH30JbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadotku. CrocoObl nepepadoTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAIIIOOPTraHUYECKUX COECTMHEHUSX. Hcnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE ITHICHA H
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OoAHOATOMHBIE cHUpThl. CTpoeHHe MoJieKyd (Ha mpuMmepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XYWMHUYECKME CBOMCTBA: pEaKIUU 3aMEIICHUs, JETUApPATALUHA, OKHCIICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHMMH KHUCIOTaMH, KayeCTBEHHAs pEaKlus Ha MHOTOAaTOMHbIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzonbHOrO sAnpa. Pusznueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosIoruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETH/IbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOaHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIOCOOBI OyYeHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW M
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaoB (MOHO-, JH-
U TonMcaxapuisl). MoHocaxapuIpl: TIIIOKO3a, (PYKTO3a, Tajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynin, CIOUPTOBOE W MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W nemwnono3a. CTpoeHne MakKpOMOJIEKYJl Kpaxmania, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHpPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm menau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMWHBI — OpraHuYecKre Mpou3BOAHbIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE TEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUYECKUX CBOUCTB aHWwIMHA. KauecTBeHHBbIE peakiud Ha aHwIUH. CrocoObl
MOJTYyYEHUSI " MPUMEHECHUE anuaTuuecKux aMHUHOB.
[TonyuyeHneaHUIMHAU3HUTPOOCH301A.

AmuHokucnotel. HoMenknatypa u nzomepus. OT/iesibHbIE TIPEICTABUTENIH Ol
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJKOB: THIAPOJM3, JEHATypalus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpTraHUYEeCKue COEIUHCHUS n «Pacno3naBaHue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmmepsl CHELUATIBLHOTO Ha3HAYCHMUS (Tedmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOIYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS], ONPENEJICHUE JIOJM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUs, CKOPOCThb, DHEPrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBINA M TeTepOoTpOHBI TUN MHUTAHUA, OPOXKEHHE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEILHON M MPAKTUYECKOW NEATETLHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4JarommMxcst B MPOIIECCEe peaau3aiuu 00pa3oBaTEIbHOU NIEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3JIUYHBIX BUIOB YYCOHOU AEATEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUSA TOTO, 4YTO JAHHBIE HAyKH €CTb pPE3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHPOpPMAIMH O MEPEAOBBIX JTOCTHKEHUSX COBPEMEHHOUN OTEUECTBEHHOU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HHU JIFOJCH;

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

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrHX BHJAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

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

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

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

NOHMMAaHUA TJI00aJBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsS IPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIBHOM, KOMMYHUKATUBHON M COLMAIBHOM
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUSl CHeIUM(PUKH XUMHUM KakK HayKd, OCO3HaHUs €€ poJid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIH30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHNIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUWA MO XUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANPEAMETHBIE PE3YJ/IbTATBI

MeranpenMeTHbIE PE3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, SBIICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHS (TIO3HABAaTEIbHbIE, KOMMYHHKATHBHBIE,

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

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MO3HABATEIIBHON U COIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHple pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKAaTUBHBIMH UM  PETyJISTUBHBIMU
JEUCTBUSIMH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTHYECKOTO 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 PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHATH B MPOILIECCE MO3HAHUS HUCIIOIB3YEMbIE B XMMUM CHUMBOJMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 331a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOpManuu (Hay4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUNBOCTb;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

MpUOOpETaTh OMBIT HCIOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpeacTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATh UJICH, (I)OpMy.TII/IpOBaTL CBOMH IIPCIJIOKCHHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThI MO MCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u

CaMOOIICHKH.
NPEJMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBbI 10 XUMHUH Ha YriyOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHUS W MPUMEHCHUIO 3HAHWM B PA3IMYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XuUMUSD)
OTpaXkaror:

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



MUIIEBOM O€30MaCHOCTH, B PAa3BUTHU MEAUIIMHBI, CO3JaHUM HOBBIX MaTEpPHUAJIOB,
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  XMMHYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopust CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUUYMHHOCTU U CHCTEMHOCTH XUMWUYECKUX SIBJIEHUI; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJIeKyJaX (MHAYKTUBHBIA U Me30MepHbIH 3 dekTsl, opueHTanTbll u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOJICTBA METaHOJIa, epepadOTKN HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTbUX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME IOHATHS IPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMUKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIINUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpMHPOBAHHOCTh YMEHUW: yCTaHABIMBATH MPUHAJJICKHOCTh H3YUYCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, ITUKJIOATKAHOB, aJKEHOB, aJIKAJIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKJYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3HU (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB MepepadbOTKy;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSITHOCHOBHBIEC OTIEPAIUNA MBICIUTEIHLHON
NEATeTPHOCTH — aHAIW3 W CHHTE3, CPaBHEHHE, 000OIIEeHWEe, CHCTeMAaTHU3aIHIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

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

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PacU€Tbl 1O XHUMHYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BElIECTBAa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JIEATEILHOCTH YEJOBEKa, CBSI3aHHOW C MepepaboTKoOn
BEIIECTB, UCIIOJIb30BATHIIOYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHHE W M3YyUYEeHHE CBOMCTB OpPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BelecTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€JIeCO00Pa3HOTO TOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAy4dHAs
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
No KoauuecrBoyacos JJIeKTPOHHBbIE
* HauMeHOBaHHepAa3/IeJIOB H (ungposbie)
n/ Bcer KonTpouabnbiepad  IlpakTuyeckuepad
TEMIIPOTPAMMbI o0pa3zoBaTejibHbIEPeECY
1| 0 OThbI OThbI
PChbI
Pazgea 1.Teopernyeckue 0OCHOBBI OPraHU4YeCKONH XUMHH
[IpeaMeT opraHnYeCKON XUMUH.
Teopus cTpoeHus http.//school-
1.1 . 8 collektion.edu/ru
OpraHUYECKUX COCIMHEHUN A.
M. byrneposa
Hroronopasneny 8
Pazgea 2.Yriaesogopoasl
[IpenenbHBIEYTIIEBOAOPOIBI — http://s_c hool-
2.1 5 collektion.edu/ru
aJIKaHbl, IUKJIOAJIKAHBI
HenpenensHble yIIIEBOIOPOIBL: http:/school-
2.2 14 1 collektion.edu/ru
aJIKEHBbI, aJTKaIUCHbI, aJTKUHBI
ApOMaTUYECKUEYTIIEBOI0OPOIbI http://s_chool-
2.3 8 collektion.edu/ru
(apensi)
24 [MpupoHbIC HCTOYHUKH 4 http://school-

YTJIEBOJIOPOIOB U UX

collektion.edu/ru
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nepepadoTKa

25 ["a0re HIpOM3BOAHBIEYTIIEBOIO
' pOIOB

Hroromopazuemy 35

Paznen 3.Kuciaopoacoaep:xxamueoprannyecKuecoeuHHeHU s

3.1  Crouptel. ®eHon 11

http://school-

collektion.edu/ru

http://school-

collektion.edu/ru

Kap6OHI/IJII>HI>I€ COCINHCHMU:

aJIbICTUAbl U KETOHBHI. http://S_ChOOI-
3.2 21 collektion.edu/ru
Kap6oHOBbBIE KHCIIOTHI.
Crnosxuble 3¢pupsl. XKupsl
http://school-
3.3 VYrueBousl 9 collektion.edu/ru
Hroronopazneny 41

Pa3nen 4.A30Tcoaep:kaliueopraHndecKuecoenHeHUsI

AMUHBI. AMUHOKHUCIOTHI. http:// S_Ch00|-
4.1 12 collektion.edu/ru
benku
Uroronopazneny 12

Pa3znen 5.BbicokomolieKyasipHbIeCOEeIHHEHU S
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BBICOKOMOJIeKy.TIﬂpHBIeCOGI[I/IHe

http://school-

5.1 6 collektion.edu/ru
HHUS
Hroromopazneny 6
OBLIEE KOJIMHECTBO HACOB 102

[10 ITIPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~~

Tema ypoka

Koaun4yecTBO 4acoB

Bce
o

Kounrpouanb
HbIE
padoThI

Jara
IIpakTuyec

U3yYeHUs
KHe padoThbl

JJIeKTpPOHHBIE HU(PPOBbIE
o0pa3oBaTesibHbIC pecypchl

[Ipenmer n 3HaUEHUE
OpraHUYECKON XUMUH,
IIPE/ICTABICHHUE O
MHOT000pa3uu
OpraHUYECKuX
COeIMHEHNH

01.09.2023

http://school-collektion.edu/ru

DIEKTPOHHOE CTPOEHUE
aToma yriiepojia (OCHOBHOE
U BO30YKJIEHHOE
COCTOSIHUS).
BaneHTHBIEBO3MOKHOCTHA
TOMayTJiepoja
XUMHUYECKas CBSA3b B
OpraHUYECKUX
coeIMHEeHUIX. MexaHu3MbI
o0pa3oBaHus KOBaJIEHTHOM
CBSI3H, CTIOCOOBI pa3pbiBa

04.09.2023

06.09.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru
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CBsA3EU

Teopus cTpoeHus
OpraHUYECKUX
coequueHni A. M.
bytneposa

08.09.2023

http://school-collektion.edu/ru

Buner nzomepuu:
CTPYKTypHas,
IPOCTPAHCTBEHHAS.
DneKkTpoHHBIE YPPEKTH B
MOJIEKYJIaX OPTaHHIECKUX
COCIMHEHNN

11.09.2023

http://school-collektion.edu/ru

IIpencrasienue o
KJaccudukanuu u
CUCTEMATHYECKas
Homenkarypa (IUPAC)
OPTaHUYECKUX BEIIECTB

13.09.2023

http://school-collektion.edu/ru

Knaccuduxanus peakuuii
B OPraHUYE€CKON XUMHUU

15.09.2023

http://school-collektion.edu/ru

CucremaTuzanus u
000011IcHNE 3HAHUH T10
TeEME

AJIKaHBI: TOMOJIOTHYECKUI
pan, obmas popmyna,
HOMEHKJIATypa U
HU30MEPHS, JJICKTPOHHOE H

18.09.2023

20.09.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru
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http://school-collektion.edu/ru

IMPOCTPAHCTBCHHOC
CTPOCHHUC MOJICKYIJI

10

dusnueckue n
XUMHUYECKHUE CBOMCTBA
AJIKAaHOB

22.09.2023

http://school-collektion.edu/ru

11

Haxoxnenune aJJkaHOB B
npupojie. CriocoObl
MOJIYYECHUS U IIPUMEHECHUE
aJIKaHOB

25.09.2023

http://school-collektion.edu/ru

12

[uknoankaHel: oOmas
dbopmyiia, HOMEHKIIATypa U
HU30MepHsi, 0COOEHHOCTH
CTPOCHUS U XMMHYCCKUX
CBOMCTB, CIIOCOOBI
MOJTyYEHHUS U TIPUMCHCHHUE

27.09.2023

http://school-collektion.edu/ru

13

Pemrenue pacy€THbIX 3a1a4
Ha OmnpecIIcHUe
MOJIEKYJISIPHOM (OPMYJIIbI
OpPTraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAaB.
CucremaTuzanus u
000011IeH1E 3HAHUH 110
TeEME

29.09.2023

http://school-collektion.edu/ru



http://school-collektion.edu/ru
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http://school-collektion.edu/ru
http://school-collektion.edu/ru

14

AJIKCHBI: TOMOJIOTHYCCKHIA
psia, obmrast popmya,
HOMEHKJIATYypa,
AIIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIL.
CTpyKTypHas U IIUC-TPaHC-
U30MEpHUS aJTKEHOB

02.10.2023

http://school-collektion.edu/ru

15

Du3nYeCKue u
XUMHYECKUE CBOWCTBA
ankeHoB. [IpaBuio
MapkoBHUKOBa

04.10.2023

http://school-collektion.edu/ru

16

17

18

19

CriocoObl OJTy4YeHHUs U
NPUMEHEHUE aJIKEeHOB

[Tpaktrueckas padora Ne 1
o teme "l[lomyuenne
ATUJICHA U U3YUYEHUE €ro
CBOMCTB"

Pemenune pacu€THbIX 3a1a4
Ha OIpENICIICHUE
MOJIEKYJIIPHOUN OpMYJIbI
OPTraHUYECKOTO BEIIIECTBA
AJIKaaueHsl:
COIIPSDKEHHBIE,
M30JIMPOBAHHBIE,

06.10.2023

09.10.2023

11.10.2023

13.10.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru
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http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru

KyMYJIHUPOBaHHBIE.
OcobenHocTH
AJICKTPOHHOTO CTPOCHUS

20

XUMHUYECKUE CBOUCTBA
CONPSDKEHHBIX TUEHOB

16.10.2023

http://school-collektion.edu/ru

21

22

Crioco0ObI TosTyueHus: u
MIPUMEHECHHE aJIKaIMCHOB
AJKHHBI: TOMOJIOTHYECKUI
pan, obas popmyna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI,
(dbu3nYecKre CBOMCTBA

18.10.2023

20.10.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

23

24

25

XHUMHUYECKUE CBOMCTBA
AJIKUHOB

KauecTBeHHBIE peakMu Ha
TPOMHYIO CBS3b

CriocoObl IOTy4eHHUS U
IIPUMEHEHUE AJIKUHOB

23.10.2023

25.10.2023

27.10.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

26

Pemenne 3ama4: pacuérsl
110 YPaBHEHUIO
XAMHYECKON PEAKIINHU

08.11.2023

http://school-collektion.edu/ru

27

Cucremarusanusa u

10.11.2023

http://school-collektion.edu/ru
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0000111eHrEe 3HAHUHA 110
TEME

28

29

30

31

ApEeHBI: TOMOJIOTUYECKHUH
pan, obmas dhopmyna,
HOMEHKJIATYypa.
DIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKY
O€H30J1a U TOJIyOJIa, UX
¢duznueckue cBoicTBa

XUMHYECKUE CBOMCTBA
apeHOB: PEaKINu
3aMEIIECHU

XHUMHUYECKHE CBOMCTBA
apEHOB: peaKIuu
MPUCOCAUHEHUS],
OKHCJICHHE TOMOJIOTOB
OcH3011a

OCO00OEHHOCTH XUMHYECKUX
CBOMCTB CTHPOJIa

13.11.2023

15.11.2023

17.11.2023

20.11.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

32

Pemenune pacu€THpIX 3a1a4
Ha OIpecIIeHUE
MOJIEKYJIIPHOUN OpMYJIbI
OpPraHUYECKOTO BEIIECTBA

22.11.2023

http://school-collektion.edu/ru

33

Crioco0blI osTyueHus: u

24.11.2023

http://school-collektion.edu/ru
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IMPUMCHCHHC apCHOB

34

35

['eneTuyeckasa CBA3b
MEX1Y pa3IuyHbIMU
KJIACCaMHM YTJIEBOJI0POJIOB

Pacuétsl o ypaBHEeHHSAM
XAMUYECKUX PEaKIU.
Cucremaruzanus u
000011IcHNE 3HAHUH T10
TEME

27.11.2023

29.11.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

36

37

38

39

[Ipuponsslii ras.
[ToryTHbIE HEDTAHBIE T'a3bl
KameHnHsbIl1 yrOaB6 1
TPOAYKTHI €T0
nepepadboTKu

HedT1b u criocoOsb1 e
nepepadoTKHU.
[IpumeHeHne MPOLYKTOB
nepepaboTku HePTH
I'eneTnueckas cBs3b
MEX]Ty pa3IuyHbIMU
KJIacCaM¥ yTJIEBOJOPOJIOB

01.12.2023

04.12.2023

06.12.2023

08.12.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

40

["anoreHonpon3BOAHBIE
YTJIEBOJIOPOJIOB:
AIIEKTPOHHOE CTPOCHHUE;

11.12.2023

http://school-collektion.edu/ru



http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
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http://school-collektion.edu/ru

PCaKIUU 3aMCIICHUA
rajJJorcdaa

41

JlericTBUE MIETI0YEH HA
rajoreHIPOU3BOHEIE.
B3aumoeiictBue
JIUTAJIOTCHAJIKAHOB C
MarimeM U IIMHKOM

13.12.2023

http://school-collektion.edu/ru

42

Cucremaruzanus u
0000111eHE 3HAHUH TT0
pazneny "YriaeBogopobr"

15.12.2023

http://school-collektion.edu/ru

43

44

KontponsHas paboTa mo
teme "YrieBoaopoab”

[IpenenpHbIE
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTUYECKUH P,
oOmrast hopmyia, CTpOCHUE
MOJIEKYJI, H30MEpHs,
HOMEHKJIATypa,
KJ1accudukanus,
dbuznyeckue cBOMCTBa

18.12.2023

20.12.2023

http://school-collektion.edu/ru

http://school-collektion.edu/ru

45

XUMHUYECKUE CBOUCTBA
MpeIeIbHBIX
OJTHOATOMHBIX CITUPTOB

22.12.2023

http://school-collektion.edu/ru

46

Crioco0blI osTyueHus u
pUMEHEHHE

25.12.2023

http://school-collektion.edu/ru



http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru

OJHOATOMHBIX CIIMPTOB

47

[TpocTsie a¢upsr:
HOMEHKJIaTypa U
U30MepHsi, 0COOEHHOCTH
bU3UYECKUX U
XAMHUYECKUX CBOVICTB

27.12.2023

http://school-collektion.edu/ru

48

MHoOroaTOMHBIE CIIUPTHI:
STHJICHTJIMKOJIb U
TIIMIEPHH, UX (PU3nUecKue
1 XUMHUYECKHE CBOMCTBA

29.12.2023

http://school-collektion.edu/ru

49

50

51

52

CriocoObl OJTydYeHUs U
pUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB
DEeHOJI: CTPOCHUE
MOJIEKYJIbI, PU3UUECKHE
CBOMCTBA. TOKCHUYHOCTH
dbenona

XUMHUUYECKHUE CBOMCTBA
dbenona

CrocoObl OJTy4YeHHUS U
npuMeHeHue GpeHona

10.01.2024

12.01.2024

15.01.2024

17.01.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

53

[Tpaktrueckast pabora No
2. Pemenue
AKCIIEPUMEHTATBLHBIX

19.01.2024

http://school-collektion.edu/ru



http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru

3a7a4 1o TeMe "CnupTsl U
benompr"

54

CucremaTuzaiys u
0000111eHrEe 3HAHUHA 110
TEME

22.01.2024

http://school-collektion.edu/ru

55

ATBAETHIBI M KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUIJIBHOW TPYTIIIBI;
TOMOJIOTHYECKHUE PSIIbI,
obmas ¢popmyna,

M30MEPHUS U HOMEHKJIATypa

24.01.2024

http://school-collektion.edu/ru

56

AJbAETUBI U KETOHBI:
(dbu3nYeCKe CBONCTBA,
pEaKIMHU IPUCOCTUHEHUS

26.01.2024

http://school-collektion.edu/ru

57

58

59

60

Peakmuu okucieHus u
Ka4eCTBEHHBIC PEAKIIUU
aJIbJACTUI0B U KETOHOB
CrnocoObl oJTy4eHus
aJIbJCTUI0B M KETOHOB
OIHOOCHOBHEIE
npejebHbIe KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH
CTPOCHHUS UX MOJICKYJI

N3omepus u

29.01.2024

31.01.2024

02.02.2024

05.02.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru



http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://school-collektion.edu/ru

HOMEHKJIaTypa
KapOOHOBBIX KUCJIOT, UX
¢duznueckue cBocTBa

61

XHUMHUYECKHUE CBOMCTBA
MpeIeIbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

07.02.2024

http://school-collektion.edu/ru

62

OcoOGeHHOCTH CBOWCTB
MYypaBbUHOM KUCIIOTHI.
MHuoroo6pa3zue
KapOOHOBBIX KUCJIOT

09.02.2024

http://school-collektion.edu/ru

63

64

65

Oco0eHHOCTH CBOMCTB:
HETPEETbHBIX U
apoOMaTUYECKHUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
TUJPOKCUKAPOOHOBBIX
kucnot. [Ipeacrasurenu
BBICIINX KapOOHOBBIX
KHUCJIOT

IToHsTHE O TIPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT
CnocoObl OJTy4YeHHUs U
pUMEHEHUE KapOOHOBBIX
KHUCJIOT

12.02.2024

14.02.2024

16.02.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru



http://school-collektion.edu/ru
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http://school-collektion.edu/ru
http://school-collektion.edu/ru

66

CnoxHbIe 3UPHI:
TOMOJIOTHYECKUH P,
obmas popmyia,
M30MEpPHS U HOMEHKJIATypa

19.02.2024

http://school-collektion.edu/ru

67

dusnueckue n
XUMHYECKUE CBOUCTBA

3¢upoB

21.02.2024

http://school-collektion.edu/ru

68

Pemenne pacu€rHbIx
3a/1a4: 10 YpaBHEHHUIO
XUMHAYECKOMN pEAKINH, HA
OIpeleIcHUe
MOJIEKYJIIPHOI (POpMYJIIbI
OpPraHUYECKOTO BELIECTBA

26.02.2024

http://school-collektion.edu/ru

69

70

[Tpaktrueckast pabora No
3. Pemenne
HKCIEPUMEHTATbHBIX
3a7a4 10 TeMe
"KapOoHOBBIE KMCIIOTHI.
CrnoxHblie 3¢upst”

Kupsi: cTpoenue,
busnueckue u
XAMHUYECKUE CBOMCTBA
(runponus)

28.02.2024

01.03.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru



http://school-collektion.edu/ru
http://school-collektion.edu/ru
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http://school-collektion.edu/ru

71

72

73

74

75

Oco0eHHOCTH CBONCTB
KUPOB, COICPKAIIUX
OCTaTKU HENPEIeTbHBIX
YKUPHBIX KUCTOT. JKUpHI B
pupojie

Mp171a KaK COIM BBICIINX
KapOOHOBBIX KUCJIOT, UX
MOIOIIEE ICHCTBHE.
IToHsgTHE O CHHTETUYECKUX
MOIOIIUX CPEJACTBAX
(CMCO)

I'eneTnyeckas CBS3b
YIJIEBOAOPOJIOB U

KM CJIOPO/JICOIepIKAIINX
OpraHMYECKUX BEIIECTB
Pacuértsl Mo ypaBHEHUAM
XAMHUYECKUX pPEaKIuin

Cucremarusaius u
0000111eHNE 3HAHUH 110
TEME

04.03.2024

06.03.2024

11.03.2024

13.03.2024

15.03.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

76

OO01mmast xapaKTepuCTHKa
yIJIEBOJIOB U
KJaccudukanus yriaeBoaoB
(MoHO-, TU- U
MOJINCAaXapHIbI)

18.03.2024

http://school-collektion.edu/ru



http://school-collektion.edu/ru
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77

MoHocaxapuib:
bu3ngecKue CBOMCTBA U
HaX0XJICHUE B TIPUPO/IC

20.03.2024

http://school-collektion.edu/ru

78

[IpyuMeHEeHuEe TITFOKO3bI, €€
3HAYECHUE B
KU3HEICATEIbHOCTH
OpraHu3Ma

22.03.2024

http://school-collektion.edu/ru

79

Jucaxapuael: caxaposa,
MaJIbT03a U JIAKTO3a.
Haxoxnenue B npupone u
IIPUMEHEHHUE TUCAXaPHUIOB

01.04.2024

http://school-collektion.edu/ru

80

[Tonucaxapuapl: CTpOCHHUE
MaKpOMOJIEKYII,
busnueckue u
XMMHUYECKHUE CBOMCTBA,
IPUMEHEHUE

03.04.2024

http://school-collektion.edu/ru

81

[Toustue 00
HCKYCCTBEHHBIX BOJIOKHAX

05.04.2024

http://school-collektion.edu/ru

82

Pemrenue pacueTHbIX 3a1a4
HAa ONPEIECICHUE 10U
BBIXO/Ia MPOAYKTA pEAKIUU
OT TEOPETUYECKHU
BO3MOJKHOTO

08.04.2024

http://school-collektion.edu/ru

83

CucremaTuzaius u
000011IEHNE 3HAHUH 110

10.04.2024

http://school-collektion.edu/ru
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pazneny

84

KoHTtponbsHas padorta 1o
TEME
"Kucnopoacoaep:xariue
OpTraHUYECKHe
coequHEHU"

12.04.2024

http://school-collektion.edu/ru

85

AMUHBL: KJTaccuukanus,
CTpOEHHUE MOJIEKYJI, 00IIas
dopmyna, nuzomepus,
HOMEHKJIaTypa U
(du3nueckKue cBOCTBa

15.04.2024

http://school-collektion.edu/ru

86

87

88

89

XUMHUYECKUE CBOUCTBA
anupaTUIeCKUX aMUHOB

AHUIVH: CTPOCHUE
aHWJIMHA, OCOOCHHOCTHU
XMMHUYECKUX CBOMCTB
aHUJINHA

CrocoObl OJTy4YeHHUs U
IpUMEHEHUE
anm(paTUIECKUX AMHUHOB

AMHWHOKHUCIIOTHI:
HOMEHKJIaTypa 1
uzoMepusi, Gu3nuecKue
cBoiicTBa. OTIEIbHBIE
MPEJICTAaBUTEINH O

17.04.2024

19.04.2024

22.04.2024

24.04.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru
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AMHMHOKHUCJIOT

90

XHUMHUYECKHE CBOMCTBA
AMHUHOKHCJIIOT, UX
OMOJIOTHYECKOE 3HAUYECHHE
aMHUHOKHCIIOT. CHHTE3 U
TUJPOJIN3 TENTUIOB

26.04.2024

http://school-collektion.edu/ru

91

benku kak mpupoaHbIC
TIOJINMEPHI; CTPYKTYPBI
O€EJIKOB

29.04.2024

http://school-collektion.edu/ru

92

93

94

XUMHYECKUE CBOMCTBA
OeIKOB

A3o0Tcoaepxaiue
FETEPOLMNKIINYECKHE
COEMHEHMUSI.
HyknenHoBbIE KUCIIOTHI:
COCTaB, CTPOCHUE U
Ounonornyeckas poJib

[Tpaktruueckas pabora No
4. PemieHue
AKCTICPUMEHTAJIbHBIX
3aJ1a4 110 TeMe
"A30TcoiepKalime
OpTraHUYECKUC
coenuHeHus"

03.05.2024

06.05.2024

08.05.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

95

[Tpaktrueckast pabora No

10.05.2024

http://school-collektion.edu/ru
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96

97

98

99

10

5. Pemienue
AKCIIEPUMEHTAIIbHBIX
3a71a4 110 TEME
"Pacro3HaBaHue
OpTraHUYECKUX
coeuHEeHHI"

KoHTtponbsHas padorta 1o
teme "A3oTcoaepxkamiue
OpraHUYeCKue
coequHEHM"

OcHOBHBIE ITIOHATHUSI XUMHUU
BBICOKOMOJIEKYJIAPHBIX
COCIVHEHNN U METOEI X
CHUHTE3a —II0JIUMEPU3ALU
U TTIOJTUKOHICHC AU

[Inmactmaccsl. Y tunuzanus
U niepepaboTKa IIacTuKa

DnacToMepsl:
HaTypaJIbHBIN
CUHTETHYECKUE KayUyKH.
Pe3una

BosokHa: HaTypanbHbIE,
HMCKYCCTBEHHBIE,
CUHTETHYECKHUE.
[TonmmMepsl crieluanIbHOTO

13.05.2024

15.05.2024

17.05.2024

20.05.2024

22.05.2024

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru

http://school-collektion.edu/ru
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HazHA4YCHUA

[TpakTrueckas padota No
6. Pemenue

10  skcnepuMeHTabHBIX

1 3a7a4 10 TEME
"Pacro3HaBaHue
IUIACTMACC B BOJIOKOH"

1

24.05.2024

http://school-collektion.edu/ru

O06o0061eHue U
CUCTEMAaTU3ALIM
10  w3y4eHHOro MaTepuasa 1mo
2 TEME
"BpICOKOMOJIEKYIISIDHBIE
coequHeHnq"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

27.05.2024

http://school-collektion.edu/ru
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 x1.0.C.I'a6puensn, U.I'.Octpoymosa,C.FO.I[Tonomapéra. uza. poda

2018r.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
VYyebHo-Meroanueckuit komruieke mo xumuu Juist 10 ki O. C.I'aGpuensy.

Pabouas TCTpadb, MCTOIUYCCKHUC ImocoOMs Ha cauTe.

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET : bu6aunoreka LIOK. http://school-collektion.edu/ru
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