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HOACHUTEJBHASA 3AIINCKA

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 IPOTPaMMBI CpEIIHETO o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIMIMUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKE 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  MHTEPIPETaldi0 B  COOTBETCTBUM €  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeNbHBIX TOCTIXKEHHHM OOydarouuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS 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 y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

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

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEJEH U 3a/1ad U3YUYEHHUs MpeIMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), a TaKXK€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM TO3UIMSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIECH,
KOTOpasi JIOJKHA OMpPENEHAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEM B CHUCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJEHHOTO U3YYCHHUS HANpaBJICH Ha pealn3aIuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOJATOTOBKH OO0YYarOUIUXCsl, BHIOPABIIUX OMpeIeaEHHbIN NMPodUiib
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEIHEr0 OO0IIero 00pa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
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 CTPYKTYpPHOU
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHS» COCTABJISIET COBOKYINHOCTb IPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4EHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLU, pACCMAaTPUBAEMbBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHHUE KYypCOB XUMHUHU
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 IpeaMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYECKOro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXPAaHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduiast OoNbIIUI YAENIbHbBII BeCc OyleT UMETh OpraHudeckas
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
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

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

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOM Cpene;

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, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUs XMUMUYECKUX PEaKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€301acHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJIUMBIX JJII TPUOOPETCHHS YMEHUW OpPHEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CpEJHEro oOuero o0pa3oBaHUs NpPH U3YYEHUHU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0 — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHMTaHWE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IIPHPOJIBI,
YBOXCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCIICOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBbI0 M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

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

OO1ee 4nciao 4acoB, MPEAYCMOTPEHHBIX AJISl U3yYEHUs] XUMUU Ha yriyOJeHHOM
YpOBHE cpenHero obmero obpazoBanus, cocraisier B 10 xmacce — 102 gaca (3
yaca B HEJIEIII0).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenMeT 1 3HaUE€HNE OPraHUYECKON XUMUU, IPEACTABIEHUE O MHOTOOOPAa3UH OPraHUYECKUX COETUHEHUI.

DNEKTPOHHOE CTPOECHUE aTOMa YIiIepoja: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS. BaneHTHbIE BO3MOKHOCTH aroma
yriaepoja. XMMHYECKasl CBA3b B OPraHMYECKHX COEAMHEHUSX. THunbl ruOpuau3alvi aTOMHBIX OpOMTalleld yriaepoja.
Mexanu3Mbl 00pa30BaHMs KOBAJIEHTHOW CBsI3U (OOMEHHBIA M JOHOPHO-AKUENTOPHBIN). TUIbI MEepeKpbIBAHUS aTOMHBIX
opoburanei, 6- u m-cBsi3u. OuHapHasi, ABOMHas U TpoitHas cBs3b. CrIOCOOBI pa3pbiBa CBsI3Ed B MOJIEKYJIaX OPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykieopuie U AIeKTpopuie.

Teopust cTpoeHust opraHmyeckux coeauHeHnit A.M. bytiiepoBa W COBpEMEHHBIE MPEACTABICHUS O CTPYKTYpE
MOJIEKYJl. 3HAUYEHHE TEOPHH CTPOEHUS OPraHUYECKUX COCIMHEHUW. MONEKYJsIpHbIE W CTPYKTYpHbIE (HOPMYJIBL.
CrpykTypHble (OpMYJbl pa3IMYHBIX BHUJOB: pa3BEPHYTas, COKpall€HHas, ckeieTHasd. M3omepus. Buasl nzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTpOoHHbIE 3((EKTHl B MOJIEKYJIaX OpPraHMYECKUX COCIMHEHUI (MHIYKTHUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kiaccu@ukauuu opraHuyeckux BemlecTB. [loHsATHe 0 (QyHKUMOHANBHOW Tpynme. ['omoiorus.
['omonornyeckue psaasl. CucreMaTudeckas HOMeHKIaTypa opranudeckux coenuuenuii (IUPAC) u TpuBuaibHbIe Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHoctn W Kiaccu(uKalusg OpraHudecKuX peakuuid. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE DPEAKIUH B
OPraHUYECKON XMMUHU.

DKCneprUMEHTaIbHbIE METObl U3YUYE€HHsI BEUIECTB U MX MPEBpAIICHUI: 03HaKOMJIEHHE ¢ 00pa3laMu OpraHUYeCcKuX
BEILECTB U MaTepuajaMy Ha UX OCHOBE, OTbITHI MO MPEBPANICHUIO OPTaHUYECKUX BEIIECTB NPU HarpeBaHuu (TUIABJICHHE,
oOyTriMBaHUE U TOPEHHE), KOHCTPYUPOBAHHUE MOJIENICH MOJIEKYJl OPraHMUECKHUX BEIIECTB.

YriaeBoaopoanl.



Anxanel. ['oMomornyeckuit psin ankaHoB, oOmast ¢opMyna, HOMEHKIATypa M H30MEpHUs. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AlIKaHOB, SP -THOPHIM3AIMS aTOMHBIX OpOHTaneil yrieposaa, o-cBsi3b. Pusmdeckue
CBOMCTBA aJIKaHOB.

XHAMHMYECKHE CBOWCTBA AJIKAHOB: PEAKIMM 3aMELICHUS, N30MEPHU3aLUH, NACTUAPUPOBAHUS, LUKIN3ALNH, THPOJIN3a,
KpEKUHra, ropenus. lIpencrasiieHne o MEXaHU3ME PEAKLUN PAIUKAIBHOTO 3aMELICHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YeHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas (opmyna, HOMEHKIaTypa U u3oMepusi. OCOOCHHOCTH CTPOEHUS M XUMHUYECKHX CBOICTB
ManbIX (LIMKJIONpONaH, HUKIO0yTaH) U OOBIYHBIX (LUKJIONEHTAH, HUKJIOTeKCaH) HUKI0ANKaHOB. CiocoObl MOyuyeHus: U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Anxensl. ['omonornueckuil psini ankeHoB, oOmas (opmyna, HOMEHKIATypa. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTPOGHHE MOJICKYI aiKeHOB, SP°-THOPHIM3ALMS ATOMHBIX OpOWTalell yriaepoga, o- u m-cBsisH. CTPYKTypHas H
reoMeTpuyeckas (Luc-TpaHc-) u3oMepus. DuU3HUECKHME CBOMCTBA AQJIKEHOB. XWMHUYECKHE CBOMCTBA: pEaKLHUHU
IIPUCOCAUHEHNs, 3aMEIICHUSA B (-II0JIOKEHUE IIpU JBOWHOW CBSA3M, NOJMMEpU3alMUM U OKucieHus. IIpasuio
MapxkoBHukoBa. KauecTBeHHbIE peakIMi Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE aJIKEHOB.

Ankanuenbl. Knaccudukanus ankagueHOB (CONPSKEHHBIE, HW30JMPOBAHHBIE, KyMyauposanuvie). OCOOEHHOCTH
AIEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOWCTB CONPSDIKEHHBIX OUEHOB, 1,2- u 1, 4-ipucoenuuenue. llommmepusanms
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. ['omonormyeckuil psii ainkuHOB, oOwmas ¢GopMysia, HOMEHKIaTypa M H30MepHs. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKUHOB, SP-THOpUIM3allis aTOMHBIX opOuTanei yriaepoaa. duznyeckue cBoiicTBa
ANKAHOB. XHMHUYECKHE CBOWCTBA: PEAKUHUHM IPUCOEAUHEHHUs, AUMEPU3ALMU U TpUMEpU3aUuu, OKUCIeHUsA. KuciotHbie
CBOMCTBa aJKWHOB, MMEIOIIMX KOHUEBYIO TPOMHYIO CBs3b. KayecTBEHHbIE pPEAKUMU Ha TPOWHYIO CBs3b. CrHocoObl
MOJIYYEHUS M IPUMEHEHHE AJIKMHOB.

ApomaTHdecKue YriaeBOJOPOAbl (apeHbl). ['OMONOTMYEeCKUi psii apeHOB, oOmIas QopMyria, HOMEHKIATypa u
u30Mepus. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKysIbl OeH3ona. dusnueckue CBOMCTBA apeHOB.
XUMHUYECKHE CBOMCTBAa OEH301a M €ro rOMOJIOrOB: PEaklWy 3aMelleHUs B OEH30JbHOM KOJIbLIE M YIJIEBOJIOPOIHOM
paaukane, peakuuyd MPUCOEAUHEHHs, OKUCIEHUE ToMoJoroB OeH3ona. [IpeacraBnenne o0 OpUEHTHPYIOLIEM JI€WCTBUU
3aMecTuTeNneld B OCH30JbHOM KOJIbIIE Ha MpUMEpe ajJKWIbHBIX PaJUKaIOB, KapOOKCUIBHOM, THAPOKCUIBHOM, aMHHO-



MHUTPOTPYIIIIBI, aTOMOB TajJoreHoB. OCOOEHHOCTH XMMHUYECKHX CBOMCTB cTupona. [lomumepusanus ctupona. CrnocoOsl
MOJTyYeHUs! U MPUMEHEHHE apOMATUYECKUX YTIECBOIOPOIOB.

[Tpuponuseiii ra3. Ilonyrasie HedTanbie ra3pl. Hedth u e€ mpoucxoxnenune. KaMeHHBIN yroib U MPOAYKTHI €TO0
nepepaboTku. CrocoObl mnepepaboTku HedTU: TEepPeroHka, KPEeKUHI (TEePMUYECKHUM, KaTalUTUYECKUW), pUDOPMUHT,
nupoius. [IpoaykTel nepepaboTku HE(TH, UX IPUMEHEHUE B MPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3INYHBIMU KJIACCaAMH YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOCHHE TaJOTEHIPON3BOAHBIX YIIIEBOJOPOI0OB. Peakinu 3aMenieHus raioreHa Ha THAPOKCOTPYIIIY,
HUTPOTPYIIy, LHMAHOTPYMIy, aMUHOrpynmy. JlelicTBHMe Ha TaJIoreHIPOU3BOJHBIE BOJHOTO M CIHUPTOBOTO pacTBOpa
ménoun. B3zauMonelicTBue NUTraloreHalKaHOB ¢ MarHueM U IUMHKOM. IIoHATHE O MeTajuioOpraHMYecKUX COEIUHEHUSIX.
Hcnonp30BaHue rajJoreHIporu3BOAHBIX YTIIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl H3YYCHHs] BEIIECTB M HX MPEBpallleHUil: u3ydyeHne (U3MUecKux CBOMCTB
yIIEBOJIOPOAOB (PacTBOPHUMOCTB), KAaYECTBEHHBIX PpEaKIHUW YTIEBOJOPOIOB Pa3MUYHBIX KiaccoB (oOeciBeUYMBaHUE
OpOMHOM WM WMOJHON BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJEHCTBUE alleTWJIEHA C aMMHA4HbIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE 0OHapYKEHHUE YIIIepo/ia U BOJIOPO/Ia B OPraHMUECKUX BEILECTBaX, MOJIyYEHHUE 3TUIICHA
¥ U3y4eHHE €ro CBOWCTB, O3HaKomiieHHEe ¢ KoJutekiusamu «Hedte» m «VYromb», ¢ obpasmaMu miacTMacce, KaydyKoB H
PE3UHBI, MOJICTUPOBAHNE MOJIEKYJ YTJIEBOAOPOIOB M TaJOTCHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coenHeHus.

[TpenensHble 0OgHOATOMHBIE cIUpThl. CTpoeHue MoJIeKy (Ha MpUMepe MeTaHoJa U 3TaHoja). 'oMoIorudeckuit pss,
obmiast gopmyina, U30MepHUs, HOMEHKIaTypa M kiaccupukauus. PU3nYecKue CBOWCTBA MpPEIENbHBIX OJHOATOMHBIX
cupTOB. BoopoaHbIe CBSA3M MEXKAY MOJIEKYJIaMH CIIUPTOB. XUMHUYECKHE CBOMCTBA: pPEaKIIUU 3aMEIeHUs, IeTHAPATAIIHIH,
OKHCIICHUSI, B3aWMOJICWCTBHE C OPraHUYECKMMH U HEOpPraHWYeCcKUMH Kuciotamu. KadecTBeHHass peakius Ha
OJTHOATOMHBIE crUpPTHI. JlelicTBUE 3TaHOJa W METaHOoJIa Ha OpraHu3M yesnoBeka. CrocoObl MOJyuyeHHUsl U NMPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U n3omepusi. OCoOOeHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoroaromMHbIe CIUPTHI — STUJIICHTIIMKOIb U TIUIEepUH. OU3NYECKUEe U XUMUYECKHE CBOMCTBA: PEaKINH 3aMEIICHHUS,
B3aMMOJICHCTBHE C OPTaHUYECKUMHU U HEOPTAHUYECKUMHU KUCJIOTaMH, KaueCTBEHHAs peakiys Ha MHOTOATOMHBIE CITUPTHI.



[IpencraBnenne 0 MexaHWU3ME peakIuii HykJIeohuiabHOTO 3amerieHus. [leficTBue Ha opraHu3Mm dYenoBeka. CrocoObI
MOJYYEHUS U TPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3AUMHOE BIUSHHUE THAPOKCOTPYMMBI U OCH301BHOTO snpa. Pu3nyeckre CBONCTBA
denona. OcobeHHOCTH XUMUYECKUX CBOMCTB (heHona. KauecTBennbie peakunu Ha perosn. TokcuuanocTs denona. Crnocoob
noJiydeHusi 1 npuMenenre gerona. denondopmanbaeruaHas cMoJa.

KapOoHunbHbIE COEAMHEHUS — albJACTHABl M KETOHBIL. JJEKTPOHHOE CTPOCHHE KapOOHWIJIBHOW TPYIIIHIL.
['omonoruueckue psiibl JIbJAETUIOB U KETOHOB, oOmmiasi (opmyiia, u3oMepusi 1 HOMEHKJIaTtypa. Pu3nuecKkue CBOMCTBA
anbACTUIOB U KETOHOB. XMMHYECKHUE CBOMCTBA aJIbJIETU/IOB W KETOHOB: pEAKUUM MpucoequHeHus. OKHUCIICHHE
aJIbJIETUIOB, KAYECTBEHHBIC PEAKIIMK HA ambAeruibl. CriocOObI MOTyYeHUs U IPUMEHEHUE albJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/eabHbIe KapOOHOBBIE KHUCIOTHI. (OCOOCHHOCTH CTPOCHUS MOJEKYJT KapOOHOBBIX KHCIOT.
N3omepuss 1 HoMeHkIaTypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT. BomoposgHbie
CBSI3U MEXK]Iy MOJICKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOIMCTBA: KUCIOTHBIC CBOMCTBA, peakius dTepuduKaIiu,
peakiuy C ydacTUEeM YIJIEBOJOPOJHOTO paaukaiga. OcoOEHHOCTH CBOWCTB MypaBbUHOW KuCHOTHL. [loHsATHE O
MPOU3BOIHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3¢upax. MHorooOpa3zue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HEMpeJEeIbHbIX W apOMAaTHYECKUX KapOOHOBBIX KHCJIOT, JIUKAPOOHOBBIX KHUCIOT, THUIAPOKCUKAPOOHOBBIX KHUCJIIOT.
[IpencraBuTenu BBICHIMX KapOOHOBBIX KHCJIOT: CT€APUHOBAS, MaJIbMUTHHOBAs, OJICMHOBAS, JUHO/IEBAs, JUHOJICHOBAS
KUCIOTHI. COCOOBI MOTyUYEeHUSI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnosxnblie 3¢upsl. ['oMonorudeckuit psasa, odmas dhopmysa, n3oMepusi 1 HoMeHKIaTypa. Ou3ndeckue U XUMHUIECKUE
CBOMCTBA: TUAPOJIA3 B KUCIIOW U IIEJIOYHOU CPEIE.

Kuppi. Crpoenue, (u3nyeckne M XUMHUYECKHE CBOMCTBA >KMPOB: THIPOJM3 B KHCIOH M WICJIOYHOW Cpere.
OcoOeHHOCTH CBOMCTB KMPOB, COJIEPKAIIUX OCTATKU HEMPEIETbHBIX XKUPHBIX KUCIOT. XKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

OO6mast xapakTepucTika yrieBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, AU- U TOJMCaxapubl). MoHOcCaxapuabl:
IIII0K03a, GPYyKTO3a, rajnakTos3a, pudo3a, ae30kcuprdo3a. Ou3nueckrue CBOMCTBA U HAXOXKJAeHUE B mpupoae. PoTocuHTes.
XUMHUUYECKHE CBOMCTBA TIFOKO3bI: PEAKIIUM C YYACTUEM CIIMPTOBBIX U AJIBACTUAHON TPYIIN, CHUPTOBOE U MOJOYHOKUCIIOE
opoxenue. [I[puMeHeHre ITIOKO3bI, €€ 3HaUYCHHUE B KU3HEACITEILHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajibTo3a U
JaKkTo3a. BoccraHaBnuBaromme U HEBOCCTaHABIMBAKOIIME aucaxapuasl. ['mapomns nucaxapuaos. Haxoxnenue B npupoe



u npumeHenue. llommcaxapuapl: Kpaxmall, TJIMKOT€H W Heutono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmala, IMKOT€Ha U
LEeJUTI0103bl. DU3NYECKUE CBOMCTBA Kpaxmasa U LEJUI0I03bl. XMMUYECKHE CBOMCTBA Kpaxmala: TUAPOJIN3, Ka4eCTBEHHAs
peakiusi ¢ HOAOM. XUMHYECKHE CBOMCTBAa IIEJUTIONO3bI: THAPOIU3, MONydeHue 3(upoB uemnono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IEIK).

DKCIEpUMEHTAIBHBIE METOIBI U3YUEHUS BEIIECTB U UX MPEBPALICHUN: PACTBOPUMOCTD Pa3JIMYHBIX CIIMPTOB B BOJIE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCJIIEHUE ATUJIOBOTO CIMPTA B ajbJEruj Ha PacKaJEHHOM MEIHOM IIPOBOJIOKE,
OKHUCJIEHHE 3THUJIOBOTO CHUPTA JUXPOMATOM Kaiausl (BO3MOXKHO HCIOJIb30BAaHUE BHUAEOMATEPUAJIOB), Kaue€CTBEHHbBIE
peakuuu Ha anpierunbl (¢ ruapokcunom auammuHcepeOpa(l) u ruapoxcumom wmeau(ll)), peakuus rauiepuna c
rupokcuiom menu(ll), xumudeckue CBONCTBAa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBUE PacTBOpPa TIIIIOKO3BI C
runpokcuiom meau(ll), B3aumoneiicTBrue Kpaxmaia ¢ HOJOM, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «CIUPTHL U
(denonb», «KapooHoBbIE KHUCTOTHL. ClI0XKHBIE 3(DUPBD).

A3oTcoaepxaliye OpraHnvecKue CoeJUHEeHUs.

AMHHBI — OpraHMYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukaius aMUHOB: anudaTUuecKHe U apOMaTUYECKUE;
NEepBUYHbIE, BTOPUUHbIE U TpeTHuHble. CTpoeHue Mosekys, oOuas Gopmyna, u3omMepus, HOMEHKIATypa U (pU3ndecKue
CBOMCTBa. XHMMHMUYECKOE CBOWCTBA amu(aTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJKUJIMPOBAHUE, B3aWMOJICHCTBUE
MIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKnjIaMMOHHS.

AHWIVH — IPEACTAaBUTENIb AaMUHOB apoMaTnyecKoro psaa. CtpoeHne aHwinHA. B3anMHOe BIMsiHME TPYIIT aTOMOB B
MoJieKysne aHuianHa. OCOOEHHOCTH XMMHUYECKMX CBOMCTB aHuiuHa. KauecTBeHHble peakiuu Ha aHWIMH. CrocoOsbl
MOJTyY€HUs U IpUMEeHeHe anudaTuieckux aMuHoB. [loyueHne aHnIMHa U3 HUTPOOEH301a.

Amunokuciotel. Homenkiatrypa u uzomepusa. OTIOenbHbIE NPEACTABUTENN O-aMUHOKHCIIOT: TJIMLWH, AJIAHWH.
duznyeckre CBOMCTBA AMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(POTEPHBIX OPraHUYECKUX COECITMHEHUN,
peakuusi MOJMKOHJIEHCAI[MK, 00pa3oBaHUE MENTUIAHOW CBs3U. buonornueckoe 3HaueHue amMHHOKHCIOT. CuHHTE3 U
TUAPOIN3 MENTUIOB.

benku kak npupoaHbie oauMepsl. [lepBuyHas, BTOpudHasi U TPETUUHASI CTPYKTypa O€IKOB. XMMUYECKUE CBOMCTBA
OEJIKOB: TUPOJIU3, JeHATypallks, KaueCTBEHHbIC PEaKlMy Ha OCJIKH.



DKCIepUMEHTAIbHBIE METOJbI M3YUCHHS BEIIECTB M UX MPEBpPAICHUN: pacTBOpeHUE OENIKOB B BOJIE, JICHATYpalUs
O€JIKOB MPU HArpeBaHUM, [[BETHBIC PEAKIIMU HA OCIIKH, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1ay M0 TeMaM «A30TCOIeprKallre
OpraHhYecKue coeAuHEHUs» U «Pacno3HaBaHue OpraHnueCKUX COCTUHEHUNY.

BricokOMOJIEeKYJISIPHBbIE COeINHEHMUSI.

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb
MOJMMEPHU3ALINKU, CPEHsAs MOJEKysipHas macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUNU —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie Marepuanbl. [lmactmaccebl  (MOMMATUIICH, TMOJUIPONUIICH, MOJUBUHWIXJIOPHUI, MOJIUCTUPOII,
MOJIMMETUIIMETAKPUJIAT, MOJTUKAPOOHATHI, MOMUATIIICHTepedTanaT). Y Tuau3anus 1 nepepadboTka riacTUKa.

DnacToMephl: HaTypaJlbHBIA KaydyK, CHHTETUYECKHE Kaydyku (OyTaJlMeHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U
CUJIMKOHBI. Pe3unHa.

BosokHa: HatypaibHbIe (XJIONOK, IMIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CUHTETUYECKUE
(KarpoH U JaBCcaH).

[Tonumepsl crnenualbHOTO Ha3HaueHus (TedIOH, KeBiap, SJIEKTPOMPOBOJSIINE TMOJUMEPHI, OHOpasIaraembie
MOJIUMEPHI).

DKCIEepUMEHTaIbHBIE METOJIbI M3YUCHHS BEIIECTB M WX MPEBPAILCHUI: O3HAKOMJIEHHE ¢ oOpasiiaMu MPUPOJIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC, KaydyKOB, PEIICHHE HJKCIEPUMEHTAIbHBIX 3ajad 1o Teme «Pacro3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MosiekyasipHOi (hOpMYJIbl OPraHUYECKOTO0 COCIMHEHUS M0 MAaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHOW (hOPMYJIbI OPTAaHUYECKOT0 COCTMHEHUS 10 Macce (00bEMY) MPOIYKTOB CrOpaHus,
M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMKA W/WIIA MCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0 XMMUYECKHX CBOWCTB WJIM CIIOCOOOB IMOYYEHUS, ONPEIACICHUE 0N
BBIX0/1a MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHble CBA3H.



Peannsanpss MEXNpPEIMETHBIX CBA3CH NPU HW3YYEHUM OPraHUYecKoM Xxumuu B 10 Kjacce OCYIIECTBISIETCS 4Yepe3
UCIIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHATHM, TaK W TOHSATHH, MPHUHATHIX B OTIEIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE IOHATHS: SIBICHHE, HAYYHBIH (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaJU3, CHHTE3,
KJaccupukanus, HabaoeHIEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEb, MOJEIINPOBAHHUE.

®duszrka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUYECKHI YPOBEHB, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETMUNHBI, AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTaboNMU3M, HACIEICTBEHHOCTb, aBTOTPO(PHBIA U
reTepoTpo(HbIN TUII NUTaHUS, OpOoXKeHHE, (POTOCHHTE3, IbIXaHHE, OEJIKH, YIJIEBOJbI, >KUPbI, HYKIEHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hble HCKOMAaeMble, TOIUINBO.

TexHomorus: NUIIEBBIE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMTAHUSA, MOIOIIME CpPENCTBA, MATEPHUAIIBl W3
VCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMMHWU HA VYIJIVBJIEHHOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



B CcOOTBETCTBHMU € CHUCTEMHO-IESITEIBHOCTHBIM TOAXOAOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB OCBOCHMUS
npeaMeTra «XWMHS» Ha yYPOBHE CpPETHETro 00Imero oOpa3oBaHMs BBIACICHBI CIEAYIONIME COCTABIISIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKON TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTh K CaMOPAa3BHTHIO, CAMOCTOSITCIIBHOCTH H
CaMOOTIPE/ICIICHUIO; HAJIMUYMe MOTHBAIIMHU K OOYYEHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE IpaBWJIaMH M HOPMaMU IIOBEJICHMS; HAJIWMYHE MPABOCO3HAHMUS, SKOJOTHMYECKON KYJIbTYPHI;
CIIOCOOHOCTH CTaBUTH IIEJIH U CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pPe3yabTaThl OCBOCHHUS MpeAMeTa «XUMUsD» OTpaxaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHHOU U
MPAKTHYECKOMN JEATETLHOCTH 00YUYarOIIUXCs B MPOIECCe peaau3aiuu 00pa3oBaTeIbHON JeITeIbHOCTH.

JInyHOCTHBIE PEe3yIbTaThl OCBOCHHMS IpeaMeTa «XUMUS» OTpaxarT c(HOPMHUPOBAHHOCTH OMbITA MO3HABATEIHLHON U
MPAKTHYECKON JEATETLHOCTH OOYUYaroIIUXCs B IMPOIECCe peaau3auu 00pa3oBaTeIbHOM JEATECIbHOCTH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS O0YYAIOIIUMHUCS CBOUX KOHCTHUTYLIMOHHBIX IIPaB U 0053aHHOCTEN, YBAXKEHUS K 3aKOHY M IIPaBOIOPSIKY;

MIPEJICTABICHUS O COIMAIIBHBIX HOPMaxX M MpaBUJIaX MEKIMNYHOCTHBIX OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAESITEIBLHOCTH MPU CO3JIaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3a]1a4, BBITIOJIHEHUN XUMHUUYECKUX DKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX MPHU aHAIN3€ Pa3InYHbIX
BHJIOB YUCOHOM JICATEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJICINIO OT€YECTBEHHOW XUMUHU;

YBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUYECKOTO MPHIJIOKEHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO
JIaHHBIC HAYKH €CTh pe3yJIbTaT JIMTEJIbHBIX HAOMIOMCHUH, KPOMOTIMBBLIX YKCIICPUMEHTAIBHBIX MOUCKOB, IMOCTOSHHOTO
TpyZa YYEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEIHHBIX MOTHBOB B TMOJYYCHUU U TOCIEAYIOIMIEM aHaidu3e HHQPOPMAIUU O TMEePeIOBBIX
JIOCTUKEHUAX COBPEMEHHON OTEUYECTBEHHON XMWY,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO MTOBEICHNS;



CIIOCOOHOCTH OLIEHWBATh CUTYallUM, CBSI3aHHBIC C XUMUYECKUMU SIBICHUSIMHU, U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U NMOCTYIIKH CBOMX TOBApPHUIIEH C MO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM
U C y4€TOM OCO3HAHUS MOCJIEACTBUN OCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBBSI:

NOHMMAaHUA IIEHHOCTEH 310poBOro u Oe3omacHoro oOpas3a >KW3HHM, HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOILIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBuil Oe30macHoro oOpallleHHsi C BeElleCTBaMU B OBITYy, IMOBCEAHEBHOM JKH3HU, B TPYAOBOH
NEATEIbHOCTH;

NOHMMAaHHUS LIEHHOCTH TMpaBWI WHJIUMBUIYAJbHOTO M KOJUIEKTUBHOIO O€30MaCHOrO0 IMOBEAEHUS B CUTYalUsX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

OCO3HAHMS MOCIEACTBUN U HENPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOT 0I5, HAPKOTUKOB, KypEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEJOBATEIbCKON JAESITENbHOCTH, OOILECTBEHHO IOJIE3HOH,
TBOPUYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4aCTHE€ B PEIICHHM MPAKTHYECKHUX 3aJlay COLUAIbHON HANpaBJICEHHOCTH (B paMKaxX CBOETrO
KJIacca, IIKOJIbI);

UHTEpeca K NPaKTUYECKOMY HU3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE€ HAa OCHOBE MPUMEHEHMS
IIPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOPY WHIMBHIYalbHOW TpaeKkTopuu oOpa3oBaHus, Oyayuied mnpodeccun u
peayin3alyy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTHYECKH 1[EJECO00Pa3HOr0 OTHOMICHUS K MPUPOE KaK UCTOYHUKY CYLIECTBOBAHUS KU3HU Ha 3eMJI€;

MOHUMAaHUs I100aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOLIECCOB Ha COCTOSIHUE
MIPUPOJHOM U COLIMATILHOW CPEIbI;



OCO3HaHUS HEOOXOIMMOCTH HCIIONb30BAHMS JOCTIDKCHUH XUMHUHM JJi1 PEHICHHS BOIMPOCOB PAIMOHAIHLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HEINPUATHS IEUCTBUN, NPUHOCILIUMX BpPEN OKPYKAIOLIEH NMPUPOIHOWU CPEAE, YMEHHsS NPOrHO3UPOBATH
HEOJIAronpUsITHbIE HKOJIOTMYECKUE TTOCIIEICTBUS MPEANTPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIATh UX;

HaJIM4yusl pa3BUTOrO HKOJOTHUYECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYJIbTYpbI, OIbITA JEATEIBHOCTH HKOJIOTHYECKOMN
HAIIPaBJIICHHOCTH, YMEHMS PYKOBOJICTBOBATHCSI MMHU B II03HABATEJIIBHOW, KOMMYHUKATUBHOW M COLMAIBHOW ITPAKTHUKE,
CIIOCOOHOCTH U YMEHHSI aKTUBHO MIPOTUBOCTOSTH UACOJIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAaKTUKH;

NOHMMAaHHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HAHMA €€ poJini B (POPMUPOBAHUHU PALMOHAIBHOIO HAYYHOI'O
MBIIUIEHUSA, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpYKaloUeM MHpPE KaK O €IWHCTBE NPHUPOABI M YEJIOBEKa, B
MO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIIEHUH MPOOJIEM COXPAaHEHUS IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B O0COOOH 3HAUMMOCTH XHUMHUHU [UIsI COBPEMEHHON UMBUIM3alMU: B €€ T'yMaHUCTHYECKOH
HAIpPaBJIEHHOCTU W Ba)KHOW pOJIM B CO3JaHUM HOBOHM 0a3bl MaT€pHaIbHOM KYyJIbTYphl, B PELICHUH INIO0ATBHBIX MPOoOseM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHUILIEBOM M HDKOJOTMYECKONW OE30MacHOCTH, B
Pa3BUTHM MEIMILMHBI, OOECIIEYEHUN YCIOBUN YCHEIIHOIO TPYJa M IKOJOTMYECKH KOM(OPTHOM MKU3HU KaXKJIOrO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: IMOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, HCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYyaeMble 3HAHUS JUIsl aHajdu3a U OOBSICHEHMs SIBJICHHUM OKpPY)KAIOIIEro MUpa U
MPOUCXOMASIIUX B HEM H3MEHEHUH, YMEHHUs Jenarb OOOCHOBAaHHBIE 3aKIIOUEHHS HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LEJBIO MTOJTYyYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS IJIsl peLICHUs MPOOJIeM B peabHbIX KU3HEHHBIX
CUTYyalusX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBbCKOU NESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJTYYEHUIO HOBBIX
3HAHWUM 10 XMMHUHU B COOTBETCTBHUHU C KUZHEHHBIMU MOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax nmpodheccnoHanbHOU AeATeILHOCTH.



METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pPe3yJbTaThl OCBOCHHMS MPOTPaMMBbl 1O XHUMHH Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUs
BKJIFOYAIOT:

3HaYUMBbIE JUIsI  (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXKIUCUUIUIMHAPHBIE (MEXKIIPEIMETHBIC)
OOIICHAYYHbIE TOHATHUS, OTPAXKAIOLIME LEJOCTHOCTh HAyYHOM KapTUHBI MHUpa U CHELUMPUKY METOJOB IO3HAHMI,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwusi, BEIIECTBO, SHEPTHS, SBICHUE, MPOIECC, CUCTeMa, HAy4YHbIH (aKT,
MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEI0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCalbHble Yy4yeOHble IEHCTBUA (MO3HABAaTEIbHbIE, KOMMYHUKATHBHBIC, PETYJIATHBHBIE), OOECIEUMBAIOIINE
(dopMupoBanre GPYHKIMOHATBHOW IPaMOTHOCTH U COIIMAIbHOM KOMITIETEHIIMU 00yYaroIuXcs;

CHIOCOOHOCTh O0O0YYaroIMXCsl HCHOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS MU
YHUBEpCaIbHbIE yUeOHbIE IEUCTBUS B TO3HABATEILHON U COLUUAIIBHOMN MPAKTHKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAKAIOT  OBJAJACHHE YHUBEPCAIbHBIMH  y4E€OHBIMU  IO3HABaTEIbHBIMM,
KOMMYHUKATUBHBIMU U PEryJIATUBHBIMU JECHCTBUAMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOATENEHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

ONpENeNATh UENU JEATEIIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUS, COOTHOCUTH PE3YJIbTaTh
JEATEIIbHOCTH C MIOCTABJICHHBIMU ETISIMH;

MCIIOJI30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUUECKOTO MBIIIJICHUS: BBIJCIATh XapaKTepHbIC MPU3HAKU MMOHSITHI
U YCTaHaBJIMBATh UX B3aUMOCBS3b, MCIIOJIH30BaTh COOTBETCTBYIOUINE MOHATHUS MJI1 OOBSACHEHUS OTICIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMPATH OCHOBAHUS U KPUTEPHH JIJIS1 KJIACCU(DUKAITUN BEIIECTB U XUMUYECKUX PEAKIIHIA,

YCTaHABJIMBATh MPUYNHHO-CJIEJICTBEHHBIC CBSI3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;



CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTUBHBIC, ACHYKTHBHBIC, 1O AHAJIOTHH), BBIABISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSIX, (JOPMYITHMPOBATH BHIBOBI U 3aKITIOUCHHUS;

NPUMEHATH B MPOLIECCe TTO3HAHMS MCTIONb3yeMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, TPEOOPa30BLIBAThH
MOJICJIbHBIE TMPEACTABICHUS — XMMHUYECKUH 3HAK (CMMBOJ) DJIEMEHTa, XUMU4eckas (opMmyia, YpaBHEHHE XUMHUYECKOU
peakiuy — MpU PEHICHUH Y4YeOHBIX IMO3HABATEJIbHBIX W MPAKTUYECKUX 3a/lad, NMPUMEHSITh Ha3BaHHBIE MOJCIIbHbBIC
MIPEICTABIICHUS JIJISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YYACMBbIX BEIIECTB U XUMHUYCCKUX PEAKITHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHiA;

dbopMmynupoBaTh 1EAM U 3aJa4d  HCCIEJAOBaHMS, HCIOJIB30BaTh IIOCTaBJICHHBIE U  CAMOCTOSITEIBHO
chOpMyIMPOBAHHBIE BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JIJIs1 POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA

BJIAJETh HAaBBIKAMU CaMOCTOSITEJIBHOIO  IJIJAHUPOBAHWS M MPOBEACHUS  YYEHMUYECKUX  SKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHs HaONIOAaTh 3a XOJOM IIPOLIECCa, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar,
¢opMynupoBarb 0000IIEHUS M BBIBOABl OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBAaHHBIN OTUET O MPOJIeTaHHON padoTe;

npUOOpeTaTh OMNBIT YYEHUUYECKOW HCCIIENOBATEIbCKOM M MPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJOB pPELICHUs MPaKTUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAX HH(pOpManuu (Hay4dHO-TONYJIApHAs JIUTEpaTypa XHUMHYECKOIO
coJlep>KaHMsl, CIpaBOYHbIE MocoOus, pecypchl MHTepHETa), aHaIu3upoBaTh MH(POPMALMIO PA3IMYHBIX BHJIOB U (PopM
MPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

bopMyIMpPOBATH 3aMPOCHl M IPUMEHSATH Pa3JIMYHbIE METOBI MPU TIOUCKE U 0TOOpe MHPOPMAITHH, HEOOXOIUMOH ISt
BBITIOJIHCHUS YYEOHBIX 3a71a4 ONPEIeIEHHOTO THTIA;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA M Pa3IMYHBIX ITOMCKOBBIX
CUCTEM;



CaMOCTOSATENILHO BBIOMpATh ONTHMAIBbHYIO (hopMy mpesacTaBieHus WHOOpMaIuu (CXeMmbl, rpaduKH, TAarpaMMbl,
TaOHIIBI, PUCYHKH H JIPYTHE);

WCIIOJIP30BaTh HAYYHBIM S3BIK B KA4ECTBE CpEACTBA NpHW paboTe ¢ XUMHUYECKON HH(POpMAIUEH: MPUMEHSThH
MeXTpeaMeTHbIE ((pU3ndeckre 1 MaTeMaTHYECKre) 3HAKA U CHMBOJIBI, (DOPMYITBI, a00peBHATYPHI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATTIATHOCTH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1a€MOIl TEMBI B XO/JI€ IMaIoTa U/ TUCKYCCUU, BHICKA3bIBaTh UICH,
GbopMyIHpOBATH CBOU MPEJIOKEHUSI OTHOCUTEIIBHO BBINOJHEHUSI MPEIJIOKEHHON 3a/1auu;

BBICTYNaTh C IMIPE3EHTAIMEH pe3yJIbTaTOB I103HABATEJIBHOM JESATEIbHOCTH, MOJYYCHHBIX CaMOCTOSATEIIBHO WU
COBMECTHO CO CBEPCTHHKAMHU MPU BBHITIOJHEHUH XUMHUUYECKOTO SKCIIEPUMEHTA, MPAKTUUECKOW PabOTHI M0 HMCCIICI0 BAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaau3aiiuu yueOHOro mpoeKkTa, u GopMyJIUpOBAThH BEIBOJIBI IO pe3ysibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MYTEM COTJIaCOBaHMS MO3UILIUKM B X0J1e 00CYKJIeHHsI 1 0OMEHa MHEHUSIMU.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS:

CaMOCTOSITENTFHO TIAHUPOBATH U OCYIIECTBISTH CBOIO TTO3HABATENILHYIO ACSITELHOCTD, OMPEesss €€ e 1 3a/1a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH MpEJIaraeMblii aJlrOpUTM JCHCTBUN TPU BHITIOJHEHUU
y4eOHBIX U HCCIEIO0BATENIbCKUX 3ajad, BHIOMpaTh Hanbosiee d(HPEKTUBHBIA CIIOCOO UX PEMICHUS C YYETOM MOIYYCHUS
HOBBIX 3HAHHMH O BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIIATE CAMOKOHTPOJIb AEATEIBHOCTA HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.
HPEIMETHBIE PE3YJIbTATBI



[TpenMeTHbIE pe3ynbTaThl OCBOCHHS MPOTPaMMbl M0 XUMHUU Ha YIIIyOJIEHHOM YPOBHE Ha YPOBHE CPEAHETO OOILEro
o0Opa3oBaHMs BKJIIOYAIOT CHelH(pHUUEcKHe sl y4yeOHOro mpenMera «XWMHsD HaydHble 3HAHUS, YMEHHUS U CIOCOOBI
JEHCTBHUI MO OCBOCHHUIO, UHTEPIIPETAIIMH U MPEOOPA30BAHUIO 3HAHUH, BUJIBI ACSITEILHOCTH MO MOJTYYSHHIO HOBOTO 3HAHUS
U MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX CUTYalMsIX, a TAKXKE B PEaJbHbIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
XxuMuen. B mporpaMmMe 1o XuMuu nNpeaMeETHbIE PE3YIbTAThl MPEACTABIECHBI IO TOAaM U3YUYEHHS.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKasi XuMUsh» OTpa)karoT:

c(hOpMHUPOBAHHOCTH MIPEACTABICHHI: O MECTE U 3HAUEHUU OPTaHUYECKOW XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK U €€
poJii B OOECIIEUEHUH YCTOWYMBOIO PA3BUTHSI UEJIOBEUECTBA B PEIICHUU MPOOJEM 3KOJIOTUYECKOM, IHEPreTUUYECKON U
MUIIEBOM OE30MacCHOCTH, B Pa3BUTHUU MEAUIMHBI, CO3JaHUU HOBBIX MaTEpPUAJIOB, HOBBIX HCTOYHUKOB HSHEPrUH, B
o0ecCIeYyeHUr PAIMOHATBFHOTO MPUPOJIOIIOIb30BaHUA, B (DOPMUPOBAHUKM MUPOBO33PEHUS U 00IIEH KyJIbTYphl YeIOBEKa, a
TaK)Ke SKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U IIPUPOIHOM CPEJIE;

BJIQJICHUE CHUCTEMON XHUMHYECKUX 3HAHUH, KOTOpas BKIIOYAECT: OCHOBOIMOJIAraOIIME TOHSITHS — XWMHYECKUU
JJIEMEHT, aToM, SAPO W JJICKTPOHHAs 000J0YKa atoMa, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aTOMa, THOpUIU3allis aTOMHBIX OpOUTalield, MOH, MOJIEKYJIa, BAJIECHTHOCTb, SJIEKTPOOTPUIIATEILHOCTD, CTEIIEHb
OKHUCJICHHSI, XUMUYECKasi CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YIIIEPOMHBIN CKeJeT, (DYHKIIMOHAJIbHAsS
rpynmna, pajaukai, CTPYKTypHble (opMyibsl (pa3BEPHYTHIC, COKpAIEHHBIC, CKEJICTHBIC), M30MEpPHUsl CTPYKTYpHas U
MPOCTPAHCTBEHHAs (TeoMeTpuuecKkas, ONTHUYECKas), H30MEpPhl, TOMOJOTUYECKUH psJ, TOMOJOTH, YTIEBOJIOPOIbI,
KUCJIOPOA- MW a30TCOJAEpIKAIME€  OpPraHWYECKUE COCIWHEHHUS, MOHOMEp, TOJHUMEDP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEMHEHUS; TEOPUH, 3aKOHbI (mepuonuyeckuii 3akoH [[. U. MennmeneeBa, Teopusi CTpOEHUs
oprannueckux BemectB A. M. byrinepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W IPEBpallCHUs
SHEPIUM MPU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3bIK XWMHH, MUPOBO33PEHUECKHE 3HAHUS,
JeXKalMe B OCHOBE TMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XMMMUYECKUX SIBJICHUN; MPEJCTABICHUS O MEXaHHU3Max
XUMHUYECKUX PEeaKIui, TEPMOJUHAMUYCCKUX M KMHETHYECKUX 3aKOHOMEPHOCTSX HMX MPOTEKaHHUs, O B3aUMHOM BIIUSHUU
aTOMOB M TpYIl aTOMOB B MOJEKyJax (MHIYKTUBHBIA W Me30MepHbI 3 dextsr, opuentantsl | u |l poma);
(haKTOJOTHYECKHE CBEICHHSI O CBOMCTBAX, COCTaBe, MOJyUYSHUH U 0€3011aCHOM HCIOJIb30BAHUU BAKHEUIITUX OPTAHMYECKUX



BEILIECTB B OBITY U MPAKTUYECKON JICSITEIHLHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIIMIAX XUMUYECKOTO MPOU3BOICTBA (Ha
puUMepe MPOU3BOJICTBA METAHOJIA, IEPEPa0OTKH HEDTH);

c(OPMHPOBAHHOCTh YMCHHI: BBISBISTh XapaKTepHbIC TPU3HAKU TIOHATHHA, YCTAHABIMBATHUX B3aWMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOIIME MOHSATHUS [TPU ONMMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJB30BaTh XMUMHUYECKYIO CHUMBOJUKY JUISI COCTABJICHUS MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX,
COKPAIIEHHBIX W CKEJIETHBIX) (POPMYIT OpraHUIECKUX BEIIECTB;

COCTaBIISITh YPAaBHEHUS XMMHUYECKHX PEAKUUA M PACKpPbIBATh MX CYIIHOCTb: OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakiuii MOCPEACTBOM COCTaBJICHUS DJIEKTPOHHOrO OajlaHca ATHUX peakluii, peakiuid HOHHOr0 OOMEHa MyTEM
COCTaBJICHHUS MX IMOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;

M3TOTaBJIMBATh MOJIETIM MOJIEKYJT OPraHUYECKUX BELIECTB /ISl WIUTFOCTPAIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH: YCTAaHABIUBATDH NMPUHAJJICKHOCTh U3YYEHHBIX OPTaHUYECKHUX BEIIECTB 0 UX COCTaBY U
CTPOEHHUIO K OMpeNeIEHHOMY KJacCy/Tpynre COeAMHEHHWH, JaBaThb UM Ha3BaHMs IO CHUCTEMATHYECKOW HOMEHKJIAType
(IUPAC) u mnpuBOaUTH TPUBHAJIbHBIC HAa3BAHUSA JJIS OTACIBHBIX IMPEACTABHTEICH OPraHWYeCKUX BEIICCTB (ITHIICH,
alleTWIICH, TOJIyOJI, TIIMUEPHH, ATHICHIJIUKOIb, (PeHOJ, (popManbaerui, alneTanbIeruj, alneToH, MypaBbHUHAs KUCIOTA,
YKCYCHasl KHCJIOTa, CTe€apUHOBAsI, OJICMHOBAs, MaJIbMUTUHOBAS KUCIOTHI, TIUIMH, aJaHUH, MaJIbT03a, (DPYKTO3a, aHUJIMH,
JTVBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOJ U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUS OMPENEATh BUJI XUMUYECKON CBS3UM B OPTAaHMYECKHX COCAMHEHUSX (KOBAJICHTHAas U
HWOHHAs CBSI3b, G- U TT-CBSI3b, BOJOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSITh TIOJIOKEHUSI TEOPUU CTPOEHUS OpraHndeckux Bemiects A. M. Bytneposa s
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PM3MUYECKUE U XUMUUYECKHE CBOMCTBA TUITUYHBIX
MPEACTABUTENICH PAa3IMUHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB: AJIKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB, aJIKUHOB,
apoOMaTUYECKUX YIJICBOAOPOAOB, CIIUPTOB, albJETU0B, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX M CIOXKHBIX 3(DHUPOB,
YKUPOB, HUTPOCOCTMHEHUN U aMUHOB, aMUHOKHCJIOT, OCJIKOB, YTJIEBOIOB (MOHO-, M- U MOJMCAXapUI0B), WILTIOCTPUPOBATh



FEHETUYECKYI) CBSA3b MEXJIYy HHMHU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XWUMHUYECKHX PpPEAKIUKA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX MPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHMHM OT KPaTHOCTU W TUIA KOBAJEHTHOW CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIUSHHUS
aTOMOB U TPYIIII aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOUYHUKH YTJIEBOIOPOIHOTO ChIPhs (He(Th, MPUPOIHBIN Ta3, yroib),
CTHIO0COOBI €ro MepepadoTKH U MPAKTHIECKOE PUMEHEHHUE MPOAYKTOB MepepaboTKu;

c(hOpPMHPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUW O ECTECTBEHHO-HAYYHBIX METOJAaX TMO3HAHUS — HaOJIOJCHUH,
U3MEPEHUH, MOJICTIUPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUS,

c(hOpPMHPOBAHHOCTh YMEHHS MPUMEHITHOCHOBHBIC OIEpPAllMd MBICIUTEIBLHON NEATeTbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHUE, OOO0OILEHHUE, CHCTEMATHU3AIUIO, BBISBICHUE NPUYUHHO-CIECJCTBEHHBIX CBS3€M — MJIs W3Y4YEHUS CBOWCTB
BEIIECTB U XUMUYECKHUX PEAKIINI;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMHUYECKHX 3HAHUN C TMOHATUSIMH W TPEJCTaBICHUSMU
JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 00Jieeé OCO3HAHHOTO MOHWMAHUS CYIIHOCTH MAaTe€pUaIbHOTO €IMHCTBA
MHUpa, HUCIOJIb30BaTh CHUCTEMHBIC 3HAHUS IO OPraHUYECKOW XUMHUHU JiI OOBSICHEHUS] W TPOTHOZMPOBAHUS SIBJICHUH,
MMEIOLINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOAUTH PACUETHI M0 XUMUYECKUM (PopMysiaM U ypaBHEHHUSIM XUMHUYECKUX PEAKIIUM
C UCIOJIb30BaHUEM (PU3MYECKUX BETUYHMH (Macca, 00BEM ra30oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI M0 HAXOXKICHUIO XUMUYECKON (DOPMYITBI BEIECTBA IO U3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKUX 3JIEMEHTOB, TPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUMW: TPOTHO3UPOBATH, AHAIM3UPOBATH W OLEHUBATh C TMO3MIMI 3KOJOTMYECKOU
0€30MacHOCTH TIOCJICJICTBUS OBITOBOM M TPOU3BOACTBEHHOW JEATEILHOCTH 4YEJIOBEKAa, CBSI3aHHOW C mepepaboTKoi
BEII[ECTB, MCIOJb30BATHIIONYUYCHHBIC 3HAHUS I MPUHATUS TPAMOTHBIX PEIICHUI MpoOJieM B CUTYallHsIX, CBS3aHHBIX C
XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUN: CAMOCTOATENILHO TJIaHUPOBATh M MPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT (TIOJIy4eHUE U
WU3YyYEHHE CBOMCTB OPraHUYECKHX BEIIECTB, KAUYECTBEHHBIC PEAKIMU YTJIEBOJOPOIOB pA3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJIEPKALIMX OPraHUYECKUX BELIECTB, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 PACIIO3HABAHUIO OPTaHUYECKHUX



BEIIECTB) C COONIIOIGHWEM TMpaBuil 0€30MacHOro OOpalleHHs ¢ BEIIECTBAaMH M J1a0OpaTOPHBIM O0OpYyIOBAaHHUEM,
dbopMynupoBaTh 1eNb UCCIEAOBAHUS, MIPEACTABIATh B PAa3INYHON (PopMe pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLICHHBATh UX JOCTOBEPHOCTH;

c()OpMUPOBAHHOCTb YMEHUI:

COOMIOAaTh MpaBUjla HKOJIOTUYECKU LIEJIECO00pPa3HOro MOBEAECHUS B OBITY M TPYAOBOH NEATENBHOCTH B LEJAX
COXPAHEHMS CBOETO 37]0POBbs, OKPYKAOLIEN TPUPOJTHON CPEIbl U JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHSA,

OCO3HAaBaTh OMACHOCTh TOKCHYECKOrO JEHMCTBHS Ha JKUBBIE OPTraHU3MBbl OINPEAEIEHHBIX OPraHUYECKHX BEIIECTB,
noHumas cmeici nokaszaress [TK;

aHaAJIM3UPOBATh 11€J1ECO00Pa3HOCTh NPUMEHEHHUSI OPraHMYECKUX BEUIECTB B IPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUs COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IEJICHAMNPABICHHBIA MOUCK XMMHUYECKON MH(GOpMAIMK B pPa3IMYHBIX
UCTOYHMKAX (Hay4yHass M Yy4deOHO-Hay4yHas JUTeparypa, CpeAcTBa MaccoBodl wuHpopmanuu, HTepHer u npyrue),
KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(POpMaIUIo, IepepadaThiBaTh €€ U HCIOJIBb30BATh B COOTBETCTBHU C
MOCTABJICHHON y4eOHOH 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHM4YeCKOM XMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubamorexa LOK
' P P 8 Y hittps://m.edso00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznen 2.YriaeBoaopoanbl
51 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bubnnoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso00.ru/d69df650
Hroro 1o pasneny 35
Pa3nen 3.Kuciiopoacoaep:xaniue opraHn4ecKkue coeJHHeHUs
3.1 Cnuptsl. denon 11 1 bubnmorexa LIOK

https://m.edsoo.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK
3.2 keToHbl. KapOoHOBbIe KUCTOTHI. CIIOKHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso0.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S.BbicokoMoJIeKy/JISIPHbIE COeIUHEHUSA
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Hroro no pasneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorexa [JOK
v ' https://m.edsoo.ru/Oce6fd4c
BasienTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeIUHEHUN A 1 bubmorexa [TOK
p ’ https://m.eds00.ru/9e595ch8
M. byrtneposa
Buapl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKkTpoHHBIE 2P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX
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COEIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUU U

6 CHUCTEMaTHYeCKas bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bu6mmoreka [IOK
OPraHU4YeCKON XUMHUHU https://m.edsoo.ru/ba5706aa

3 Cucrtemaru3zanus 1 0000IICHUE bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.edsoo.ru/259b0a5h
Y IPUMEHEHHUE ATKaHOB
[{ukmoankaHbl: oOmas
dbopMyna, HOMEHKIIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenne pacuérHbix 3a1a4d Ha bubmmorexa [JOK

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA I10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LuC-
TpaHC-U30MEPHsI ATKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "[lonydyenue sTuiieHa u bubmmorexa LIOK
v . https://m.edsoo.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 oTpeJIeTICHUE MOJICKYJISIPHOM bubnunoreka [JOK
(bopMyJITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

https://m.edso0.ru/04298c0a
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XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK

20 "

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

91 CriocoOsblI MoTy4eHus u bubnunoreka [HOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U bubmorexa LHOK

Pa, P https://m.edso0.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyyeHust u bubnnorexa [HOK
MIPUMEHEHNE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 ABHEHHMIO XUMHUYECKOM bubmorexa HOK
yp https://m.edso00.ru/5db8e526
peakuu

97 CucremaTu3anus u 0000IIeHNE
3HaHUM 1O TEME
ApeHbI: TOMOJIOTUYECKUH P,
obmas popmyina,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyoJ1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOMCTBA apEHOB: bubnmnorexa [JOK

pPCaKknnu 3aMCIICHUSA

https://m.edsoo.ru/a44alaed
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XUMHUYECKUE CBOMCTBA apPEHOB:

30 €aKLHU IPUCOSTUHEHUS bubmmorexa LIOK
peartitt b A ’ https://m.edsoo.ru/ad4alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOMCTB CTHUpPOJIA https://m.eds00.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
onpeaeeHue MOJIEKYJIIPHOU bubnunoreka [HOK

32
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

33 CriocoObl nostyyeHust u bubnnorexa [HOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas CBsI3b MEXIY

34 Pa3IMYHBIMH KJIacCaMu
YIIIEBOIOPOIOB
Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KaMeHHBII yronb 1 MpogyKThI bubnnoreka [JOK
ero nepepaboTKH https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! e€

38 nepepabotku. [Ipumenenue bubmmorexa [OK

pep P https://m.edso00.ru/21f9de78

IPOAYKTOB NEpepadoTKU HEPTH
['eHeTHueCcKas CBSI3b MEXKITY

39 Pa3TUYHBIMH KJTacCaMu

YTJIEBOAOPOIOB
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoreta
JleiicTBue 11eouei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
IUrajJoreHajJkaHoB C MArHUEM U
LIUHKOM
Cucremaruzanusg U 00001IeHne
42 3HAHUM O pa3aen bubmorexa HOK
" P " Y https://m.edso00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"VYrineBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbHBIC OTHOATOMHBIC
CIUPTHI: TOMOJIOTUYECKHM Psif,
ob6111asg hbopMyiia, CTpOCHHUE
44 MOJIEK ?1) Enge I/Iﬂp Bubmorexa ITOK
Yo pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 IPENENbHBIX OJHOATOMHBIX Bubmorexa ITOK
pedl a https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 IIPUMEHEHNE OTHOATOMHBIX Eubmiorexa I[OK
p https://m.edso00.ru/484100000000000
CIIUPTOB
47 [IpocTeie a¢upsr: bubnnorexa [JOK

HOMCHKIJIaTypa U U30MCpusl,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOWCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nUecKkre 1 XUMHYECKHUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHust u

49 NPUMEHEHHE MHOT0aTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIHPTOB
DeHoII: CTPOECHUE MOJIEKYJIBI,
50 (bu3UYECKHEe CBONCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcnyHocTs (heHona
bubmuoreka [JOK
51 X i
HMHHCCKHC CBOHCTBA (herona https://m.edsoo.ru/037ca5f9

59 Crioco0bl nostyyeHust u bubnnorexa [HOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[Tpaktrueckas padota Ne 2.

53 Pemenne skcnepruMeHTaIBHBIX bubnnoreka [JOK
3a1a4 1o Teme "CrnupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHUU 110 TEME https://m.eds00.ru/1810ch9b
ANbJIerupl ¥ KETOHBI:
3IIEKTPOHHOE CTPOEHHE

55 KapOOHUJIBHOM TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3UYECKHEe CBONCTBA; pEaKIINU bubmmorexa [JOK
> peartt https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakimn okuciaeHus u
57 Ka4eCTBEHHBIE PEAKIINU bubnnorexa LIOK
p https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 Cnoco0sbI oTy4eHUS bubnunoreka [HOK
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KUCJIOT, UX bubmmorexa [TOK
P . https://m.eds00.ru/700cc87b
(bu3UYECKHEe CBONCTBA
XUMHYeCKHEe CBOMCTBA
61 MIPENEBHBIX OJHOOCHOBHBIX bubmorexa [TOK
e https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCcoOEeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

HpeI[CTaBI/ITCJ'II/I BBICIIHUX
Kap6OHOBLIX KHUCIIOT

https://m.edso00.ru/83a08773
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[ToHATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX bubmmorexa LOK

https://m.eds00.ru/7¢065c9d

KHUCJIOT
CnoxHbie dupHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnunoreka [HOK

66
dbopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBoMcTBa 3(HUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKIny, Ha OnpeIeeHre
MOJIEKYIISIPHOM (OPMYIIBI
OpPTraHUYECKOT0 BEIIECTBA
[Tpaktrueckas padota Ne 3.

69 Peienne skcniepuMeHTaIBHBIX bubnnoreka [JOK
3anad no Teme "KapOoHOBbBIE https://m.eds00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"
JKupsl: ctpoenue, pusndyeckue

70 u XI/FI)MquT(I:)KHe CB’ogI)CTBa bubmorexa HOK

https://m.eds00.ru/a19c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmnoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCHoT. JKupsl B IpUpoie

72 Mp1ta Kak COJTH BBICIITUX bubmmorexa [JOK

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercraue. [loustue o
CUHTETHUYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.eds00.ru/56790c96
OpraHWYECKHUX BEIECTB

74 Pacuérel no ypaBHEHUsIM
XAMHYECKHUX PEaKui

75 CucremaTu3zanus u 00o0IIeHNe bubnnoreka [JOK
3HAHHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepucTUKa

76 YIJIEBOJIOB U Kiaccupukaus bu6mmorexa [IOK
yIIeBOJIOB (MOHO-, 1U- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXO0XKICHHUE B bubmmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIBHOCTH OpraHu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB

80 [Tonucaxapuasl: cTrpoeHue bubnuorexa [IOK

MaKpoMOJIeKyJ, (PU3NYEeCKHe U

https://m.edsoo0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
MPOAYKTA PEaKIuu OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECKH BO3MOXKHOTO
CucremaTu3zanus u 00001IeHNe bubnuorexa [JOK
83 .
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTtponpsHas pabora o Teme
84 "Kucnopoicoaepsxamniue bubmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYJI, 00IIas
85 (1)(? MyJa I/I3OM€yI/I$I bubmorexa LHOK
pMYyJId, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUITUHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX bubmmorexa LIOK
p https://m.edso0o.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OHOJIOrMYECKOE 3HAUCHUE bubmoreia OK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TSN THIOB
01 benku xak npupoaHsie bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso00.ru/429e9899
bubmuorexa [JOK
92 XUMHUYECKHEe CBOMCTBA OCITKOB
https://m.edso00.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKITHIECKIE
93 coenuHeHUs. HyKIIeMHOBBIC bubmorexa [JOK
g P HYR https://m.edso00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosiornyueckas poib
[TpakTryeckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
94 284 110 TeMe bu6mmoreka [JOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHns"
[TpakTuueckast paborta Ne 5.
95 Pemenne skcnepruMeHTAIBHBIX bubnunoreka [JOK
3agad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepKalime bubmoreia HOK
Aepaall " https://m.edsoo.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
97 OCHOBHBIC TTOHITUS XHMUH bu6nmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIbI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepadboTKa I1acTuKa 1 https://m.edso00.ru/82242e0f
DJ1acTOMepbl: HATypaJbHbBIN

99 CHHTETHUYECKUE KayTyKH. 1 bubmmorexa LIOK

https://m.eds00.ru/246103ec
Pe3una
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [lonumepnt https://m.eds00.ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuueckas paborta No 6.

101 Penrenune skcriepuMeHTaIbHBIX 1 bubnnoreka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o00611eHNe U cUCTEeMaTU3ALUS

102 U3Y4YEHHOI0 MaTepuala 1o TemMe 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://resh.edu.ru/subject/29/

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/






