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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOrO OOy4YeHHs, MPU3BAHO OOECHeuYnTh O0O0IIEe00pa30BaATENbHYIO U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCIUTLINH.

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

e uH(POPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4aroUIUXCsl CpeICTBaMU MpEAMETa,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXO0JI0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHaBIMBAET MHBAPUAHTHOE MPEAMETHOE COJIEp)KaHMEe, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

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

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

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TakXke C Y4ETOM OCHOBHBIX BHJIOB
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 TpefeiaMyd YCTAaHOBJIEHHOM MpPOrpaMMoOll MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentyambHbIMM TnosnoxeHusmu PIoC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe W  YIIIyOJIeHHe TEOpPEeTHYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO K mIaHUpPyeMbIM pe3yJibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUICKTYaIbHBIX YMEHUN, YMEHMI palMOHATU3alMKd y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepkanusg KypcoB «Opranudeckas xumus» #u «OOmas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
IIPEACTABICHUM O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (OPMUPOBAHMEM  MPEIACTABJICHUN 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKihi.

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 BIMSHUE CMEXHbIEC MpeAMEThI. Tak, Hampumep,
B COJEpKaHUM IpeIMeTa 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 TEOPHH B XMUMUU U B (U3HKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUIsl KJIACCOB XHUMMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJSIIMMH 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 OCHOBHOI'O M CpeAHero oomiero odpazoBaHus (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 YIIayOJEHHOM YpOBHE H3yu€HHUs MpeaMeTa Mperojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHsI  YEJOBEUECTBA: B  pEHIEHMH  MpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl UEIOBEKa, a TAaKXKe SKOJIOTMYECKU
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 XHMMHH, COBPEMEHHBIX MNPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX IPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
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€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOJACTBOM, HCIIOJIb30BAaHMEM U  IepepadOTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIIMUTaHHE YOEXKJAEHHOCTH B II03HABACMOCTH SIBJICHHHA TPHUPOJIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

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

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MpodeCcCHOHATBHON U O0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

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

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOuTaie
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYCHUE TEOPUU CTPOECHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie QPEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuil (IUPAC) u TpuBmanbHble 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 OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

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



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

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

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

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

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
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. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHUCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX 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 MoOJieKynbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

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



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M WX IMPEBpalICHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJEBOAOPOIOB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJAMH CIIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLUHU 3aMEIICHUS, B3aUMOJIEUCTBHE C OpPraHUYEeCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



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

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

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCOT. M3oMepus n HoMeHknatypa. @u3ndyeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, MNaJbMUTHHOBAsA, OJEHHOBAS, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

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

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

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUTIOJN03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BbI: TUIAPOIH3, MOJyYeHHEe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHMPTA B aJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumumyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bI ¢ TuapokcuaoMm memau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TcCoaepxkale OPraHnvecKne coeTuHeHusl.

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

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

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

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



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

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

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

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HW3MEPEHHs, CKOPOCTh, HHEPIrHs,
Mmacca.

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



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

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

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

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

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

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

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

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

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

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

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

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

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJa B MPUCYTCTBHUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heoprannyeckasi xumusi.

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

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

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxkHenlmme KUCIopoIcoIepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

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

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

®docdop. Haxoxnenue B mpupoje, CnocoObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
duznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, 00Pa30BAHHBIX YTIEPOJOM, U €ro
COCIVHEHNH.

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

[Tonoxenne MetamioB B [leprnoanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJTYyYEHHUSI METaJIJIOB: TUAPOMETAILTYPT s, MUPOMETAJLTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

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

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



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

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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

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

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coennuHeHuil. OKCuapl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MUYECKUE U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3YYEHHE KOJUIEKIMH «MeTaluibl M CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METAaJJIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUA M ILHHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEUIIUX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

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



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIIO, KEpaMUKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEAKLUU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOPE, JOJM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4YeCcKoN XUMHuM B 11 Kjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTJEIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

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

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nuecKue BeIMYUHbI, €AMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPIHsl, Macca.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOTIA€MbIE, TOILIUBO,
peCypchl.

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



nperaparoB, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHAJIOB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE pE3yNIbTAaThl OCBOEHUS IMpeaMeTa «XUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

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

1) rpamaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

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



MHTEpECa M MO3HABAaTEJIbHbIX MOTHMBOB B IMOJYYEHUHM MU MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

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

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

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

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

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

5) Tpy10BOT0 BOCIIMTAHMSI:

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

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

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOEecCHil pa3IuiyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3anud COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMSI )KU3HU Ha 3eMJIE;

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



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

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

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

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

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C I1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HEMPEpPhIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOJO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIE NEUCTBUSA (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCcTBHS:

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

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

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

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



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BaTh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

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

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PpEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

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

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

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

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

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, 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 UJCH, Q)OpMYJII/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON PabOThI MO HCCIEJOBAHUIO CBOWCTB
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 1eHCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWH Y4YeOHBIX M HCCIEIOBATEIIbCKUX 3ajad, BHIOMpaTh HamoOolee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ybTaThl OCBOSHUS MTPOTPAMMBbI II0 XUMHUH Ha yri1yOJIEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX yUeOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaror:

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



NUIIEBONH 0€30MacCHOCTH, B Pa3BUTUM MEIULIMHBI, CO3JJaHUM HOBBIX MAaTE€pPHAJIOB,
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;

BJIAJICHHE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
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, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus 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 TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

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

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

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



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC Ha3BAaHUS IS OTICIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOXKCHHUSI TEOPHUU CTPOCHHS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUMYECKUX COSAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

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

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



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C MO3HWIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIIPHO TUIAHUPOBATH M TPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEJACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAas cMbICH TTokazaress [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAy4dHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KUIIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U IPUPOJIHOU

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alus aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsT JHUCCOLMALUSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUS
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJOBeKa, OOLMX  HAay4YHBIX  OPHUHIMIAX  XUMHUYECKOIro
MIPOU3BOJCTBA;

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



c(OPMUPOBAHHOCTh YMEHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY IJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSIX, BUJI XUMUYECKON CBS3M (KOBAJECHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

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

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUECKOrO 3aKoHa /[,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJITBEPKIATH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTABJIECHUS AJIEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBINIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsT KOHIIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00BbEMa, KOJIMYECTBA BEISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yiabTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBol nHPopManuu, IHTEpHET U apyrue), KpUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.

Kpurepuu oueHUBaHMs 3HAHUU YYALIUXCHA

1. OneHka yCcTHOTO OTBETa

OtMmeTKa «S5»:

- OTBET MOJIHBIA U NMPAaBWIbHBIM HA OCHOBAHUM M3YYEHHBIX TEOPHUM; MaTepHUall
U3JIOKEH B OIPEHECICHHOM JIOTUYECKOW ITOCIEA0BATEIbHOCTH, JIMTEPATYPHBIM
A3BIKOM; OTBET CAMOCTOSITEIBHBIMN.

OTBeT «4y:

- OTBET IIOJIHBIM U MPABWIbHBIM HAa OCHOBAHWM M3YUYCHHBIX TEOPUU; MaTEpUal
W3JI0KEH B OMNPEICICHHOM JIOTHYECKOW IIOCIEAOBATEIBHOCTH, MPU 3TOM
JOTYIIEHBI JIBE-TPYU HECYIIECTBEHHBIC OIIMOKM, UCTPABIEHHBIE TIO TPEOOBAHUIO
YUYUTE.

OtMmeTKa «3»:

- OTBET MOJIHBIA, HO TIPU ITOM JIOMYIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET
HEMOJIHBIM, HECBSI3HbBIN.



OtMmeTKa «2»:

- IIpU OTBCTC O6Hap}I)KeHO HCIIOHMMAHHUC YYaIIUMCA OCHOBHOI'O COACPIKAHUA
yqe6H0ro Marcpuajla HWIN JOIIYIICHBI CYIHICCTBCHHBIC OHII/I6KI/I, KOTOPLBIC
y‘—IElHIPIfICH HC MOJKCT UCIIPABUTH IIPHU HABOAIIUX BOIIPOCAX YUHTCIIA, OTCYTCTBUC
OTBCTA.

2. O1ieHKa SKCIIEPUMEHTAIbHBIX YMEHHM

OrieHKa CTaBUTCSA HAa OCHOBAHHMHM HAOJIOACHHS 33 YYAIIUMHUCS U IMHCHBMEHHOTO
oT4yera 3a padory.

OTMmeTKa «5»:

- paboTa BBINOJIHEHA IMOJHOCTHIO M MPABUJIBHO, CJElaHbl MPABUIbHBIC
HAOJIIOICHUS U BBIBOJIbI; SKCIEPUMEHT OCYLIECTBJIEH IO IJIaHy C YYETOM TEXHUKHU
0e30MacHOCTH U MpaBUil PabOThl C BEIIECTBAMU U 0OOPYIOBAHHUEM; MPOSBIEHBI
OpPraHU3alMOHHO - TPYIOBbIE YMEHUS, MOAJIEPKUBAIOTCS YUCTOTA paboyero Mecra
U TIOPSI0K (Ha CTOJIE, IKOHOMHO HUCIIOJIb3YIOTCS PEaKTUBBI).

OtMmeTKa «4»:

- paboTa BBINOJHEHA TMPABWIBHO, CJEJaHbl TPABWIbHBIC HAOIIOACHUS U
BBIBOJIBI, HO TP ATOM JKCIIEPUMEHT TMPOBEACH HE IMOJHOCTHIO WM JOIYIICHBI
HECYIIIECTBEHHbIEC OMMOKHN B pabOTE C BEIIECTBAMHU U 000PYIOBaHUEM.

OtMmeTKa «3»:

- paboTa BBINOJTHEHA MPABUJIHLHO HE MEHEE YeM HAIMOJOBUHY WM JIOMYIICHA
CYIIIECTBEHHAs] OmMMUOKa B XOJE JKCIEpPHUMEHTa B OOBSICHEHUHU, B O(opMIICHHH
paboTHI, B COOJIFOICHUHN TIPABUJI TEXHUKHA OS30IMaCHOCTH Ha pabOoTe C BEICCTBAMH
1 000pyI0BaHUEM, KOTOPasi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OTMmeTKa «2»:

- nonyiieHsl ABe (1 0ojiee) CyIIeCTBEHHbIE OMMOKH B XOJI€: IKCIIEPUMEHTA, B
oObsicCHEHUH, B OQGOpMIICHMH padOThl, B COOJIIOJACHUU TPAaBWI TEXHHUKHU
6e3omacHOCTH TIpH paboTe C BEMIECTBAMU M 00OPYJAOBAHHEM, KOTOPHIE YUaIIHIiCs
HE MOJXKET HCIPaBUTh JaXKE MO TPEOOBAHUIO yUWTENs; paboTa HE BBIMOJIHEHA, Y
yYaIIerocsi OTCyTCTBYET SKCIICPUMEHTAIBHBIC YMCHHUS.



3. O1eHKa YMEHHM peniaTh pacueTHBIC 3a1a9n
OtMmeTKa «5»:

- B JIOTUYECKOM PACCYKICHMM W PCIICHHMM HET OIIMOOK, 3ajada pelicHa
paIMOHAIBHBIM CITOCOOOM.

OtMmeTKa «4»:

- B JIOTMYECKOM paCCyXJCHUU U PEIICHUU HET CYLIECTBEHHBIX OIIMOOK, HO
3aJja4a pelleHa HEpalMOHAIBHBIM CIIOCOOOM, WIM JONYLIEHO HE 0ojee IByX
HECYIIECTBEHHBIX OLINOOK.

OtMmeTka «3»:

- B JIOTHYCCKOM PaACCYXKXIACHHNN HCT CYIICCTBCHHBIX OHII/I6OK, HO OO0IIymicHa
CymcCTBCHHAA OIIMOKa B MaTEeMaTHYECKUX pacyucTrax.

OtMmeTKa «2»:

- UMCCTCA CYHICCTBCHHLIC OIIMOKH B JIOTHYECKOM PaCCyKACHUU U B PCIICHHUHA
HJIK OTCYTCTBHUC OTBCTA HA 3a/IaHUC.

4, OneHKa MTUChbMEHHBIX KOHTPOJIBHBIX paboT

OtMmeTKa «S5»:

- OTBET IIOJIHBIN U HpaBHHBHBIﬁ, BO3MOJXHa HCCYHICCTBCHHAs omnoOKa.

OtMmeTKka «4»:

- OTBET HEIMOJHBIN WU AOITYIICHO HE Oonee ABYX HECYHICCTBCHHBIX OIITHOOK.

OtMmeTka «3»:

- pa60Ta BBIIIOJIHCHAa HC MCHCC UYCM  HAIIOJIOBMHY, OOIIyHOICHA OJHa
CymcCTBCHHAA omunoOKa u IIpHU 3TOM JABEC-TPU HECCYIICCTBCHHLIC OIINOKH.



OtMmeTKa «2»:

- paboTa BBIIIOJIHEHA MEHBLIE YEM HAMOJOBUHY WJIH COJEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OMIMOOK WK paboTa HE BHIMOJIHEHA.
[Ipu oIeHKE BBINONHEHUS MUCHMEHHOW KOHTPOJBHON paboThl HEOOXOIHUMO

YYUTHIBATh TPEOOBAHUS €IMHOTO OporpaduuecKoro pexxnuma.

5. O1ieHKa TECTOBBIX padOT

Tectol, cocTosIIME U3 TATH BOMPOCOB MOXKHO HCIIONB30BATh MOCIE H3yYCHUS
Kaxjaoro Marepuana (ypoka). Tect m3 10—15 BompocoB HCHONB3YEeTCS AJIs
nepuoauyeckoro  Koutposisai. Tect wu3 20—30 BompocoB  HEOOXOAMMO
UCIIOJIb30BATh JJIs UTOTOBOI'O KOHTPOJISL.

[Ipu oLleHMBaHUM HCHOIB3YETCS CEAYIOIIas Kaa:
JIJIs1 TECTa U3 MSITH BOIIPOCOB

* HET OIIMOOK — OIICHKA «5»;
* 0JTHA OIITMOKA — OIlEHKa «4»;
* IB€ OIIMOKH — OIlEHKa «3»;
* TPU OLIMOKH — OLICHKA «2).
1151 Tecta u3 30 BOpoOCOoB:

 25—30 nmpaBUIBHBIX OTBETOB — OIIEHKA «5»;
* 19—24 npaBuiIbHBIX OTBETOB — OIIEHKA «4);
* 13— 18 mpaBUIBHBIX OTBETOB — OIICHKA «3»;
e MeHblIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2»

Pekomennyemas OTMETKA 3a MPOBEPOUYHBIE PAOOTHI

«5» - 87-100% (BbICOKHUIA YPOBEHbD)

«4y» - 66-86% (onTUMAaTLHBIN YPOBEHB)

«3» - 42-65% (ynoBIETBOPUTEIHHBIN YPOBEHD )
«2» - 2-41% (HEeyOBIETBOPUTEIILHBIN YPOBEHBD)
«1» - 0-1% (He BBITIOJIIHEHO)



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (pPpOBbIE)

n/m | MporpaMmbl Kontpoabnbie | TIpakTnaecckue oOpa3oBaTe/ibHbIE pecypchl
Bcero
padoThI padoThI
Pa3nen 1. Teopernueckue OCHOBbI OPraHUYeCKOH XUMHHU
1.1 | Ilpenmer oprannueckoid xumuu. Teopus | 8 1 http://school-
CTPOEHUS OPraHuYECKUX COCI[I/IHCHI/Iﬁ A. coIIection.edu.ru/cataloq/rubr/d05469b0—
M. Bytieposa 69bd-11db-bd13-0800200¢9¢10/75866/
Wroro no pazneny 8
Pasznea 2. YrieBoaopoanbl
2.1 | IIpenenbHbIE yIIIEBOAOPOABI — AJNKaHbI, | 5 https://orgchem.ru/
I[IUKJIOAJIKAHbI https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3SATWF1lyyhg
HenpenensHple yrieBoaopoasl: ankeHsl, | 14 1 1 https://yadi.sk/i/Q4Rk9iBmyofvLQ
2.2 aITKaJIMeHBI, AIKUHBI https://yadi.sk/i/KgJHpj4dPInHOA
https://yadi.sk/i/TzV8fD369mSdpg
Apomarudeckue yriieBogopo/sl (apeHsl) | 8 https://orgchem.ru/
2.3 https://yadi.sk/itOfvFIwAP88Wnw
https://yadi.sk/i/_Dgchv_vH4y-69
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB | 4 https://yadi.sk/i/-yNEIbpZXAgNeQ
' U UX nepepaboTKa
2.5 | l'amoreHnpou3BOHbBIE YTIEBOJOPOIOB 4 1
Nroro no pazgeny 35
Pasnen 3. Kuciopoacoaep:xanue oprannyeckue coeinHeHust
Cnuptel. Denon 11 1 https://orgchem.ru/
31 https://yadi.sk/i/QZO8MwzXe_tYxQ
' https://yadi.sk/i/ YKF25r6cv8HTVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://yadi.sk/i/-yNElbpZXAgNeQ
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q

KapOoHunbpHbIC COeAMHEHUS: aabIeTHIbl | 21 https://orgchem.ru/
1 KeToHbl. Kap6oHOBBIE KUCIIOTEL. https://dnevnik.ru/soc/tests/?test=668086
32 | Cnoxuste sdupsL. XKupbl view=details context=school
https://disk.yandex.ru/i/ILIBu7iBMEWGVA
https://yadi.sk/i/KzQdw6byK6iX3w
3.3 VrieBoanl 9 https://yadi.sk/i/xzTFkkCWo0ZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXXD6JAXKG_ Sw
https://yadi.sk/i/m7JIWStVVvL00jw
Wroro no pasgeny 41
Pasnen 4. A3oTcoaepkaime opranHudeckue coeIMHeHus
AwmuHBL. AMUHOKHCIIOTEL. belku 12 https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
4.1 https://disk.yandex.ru/i/7nYblaDOnca-5w
https://yadi.sk/i/_8r5ntiVAaqgMQ
https://yadi.sk/i/kb5egOnMnYwF5¢g
Hroro no pasgeny 12
Pa3zaeu S. BeicokOMOJIeKYIsIPHBIE COeINHEHUS
5.1 | BBICOKOMOJEKYISPHBIE COEAMHEHUS 6 https://disk.yandex.ru/i/Z1qOtnouSFkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqgMQ
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://orgchem.ru/
https://dnevnik.ru/soc/tests/?test=668086
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/kb5egOnMnYwF5g
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ

KaJIEHIlapHO-TeMaTI/I‘IeCKOE INIAHUPOBAHUE

Xumus (MpoPMIbHbIA YPOBEHb)

10 xaace

Ne Tema ypoka Kon-Bo DopMBbI KOHTPOJIS 20P Jlata npoBeneHus
n/m 4acoB wiaH | gakru
YCCKHN
[Ipenmer u 3HaYeHNE OPraHUYECKON XUMUH, 1 | PponranbHerii https://orgchem.ru/
1 | mpencraBieHre 0 MHOrOOOpa3UM OPraHUIECKUX ompoc. http://school-
COeMHEH M UnpmsunyanbHee collection.edu.ru/catalog/rubr/ 05.09
Sa/laHuA. d05469b0-69bd-11db-bd13-
0800200c9c10/75866/
DJIeKTPOHHOE CTPOEHHE aToMa yrieposa (OCHOBHOE U 1 | ®pouTanbHbIi http://school-
2 | BO30YXIEHHOE COCTOSTHMS). BasieHTHBIE I(:IHPOC- collection.edu.ru/catalog/rubr/ 07.09
BO3MOKHOCTH aTOMa yriiepo/ia HAMBUIYATBHBIC d05469b0-69bd-11db-bd13-
3aJlaHuA 0800200c9c10/75866/
XuMHYecKasi CBSI3b B OPraHUYECKHX COCTUHEHUSIX. 1 http://school-
3 | MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBA3M, collection.edu.ru/catalog/rubr/ 07.09
CrocoObI pa3phiBa CBs3EH d05469b0-69bd-11db-bd13- '
0800200c9c10/75866/
CraproBast tuarHoctTudeckast pabora 1 | KontponbHas pabora 12.09
4 :
Teopust CTPOCHHUSI OPraHUUECKUX COSTUHEHUN A. M. 1 | PponranbHbIii http://school-
5 | Byrneposa ompoc. collection.edu.ru/catalog/rubr/ 14.09
VnjwsuayanbHele d05469b0-69bd-11db-bd13-



https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/

3a[aHus. 0800200c9c10/75866/
Bubl n3omMepuu: CTpyKTypHasi, IPOCTPaHCTBEHHAS. OpoHTATBHBIH . o _
6 | DnexrponHsle Y3GPEKTH B MOJIEKYIaX OPraHMYECKUX OHpoc, https://yadi.sk/i/TXwZ|VLAhJ 14.09
. WHIUBHyaIIbHbIC 9AQ
COCTUHEHUI
3aganusd. Tecrt.
[IpencraBnenue o K1accUPUKAIUN U ®poHTaATbHBIH . o _

7 | cucremaruueckas HomenkaaTypa (IUPAC) Ompoc. hitps://yadi.sk/i/7XwWZ[VLAhJ 19.09

WupuButyansHele 9AgQ
OpPTaHMYECKUX BEIICCTB
3aJaHus.
Knaccudukanus peakiuii B opraHn4ecKoi XUMHH DpoHTaNbHBIHI http://school-

8 ompoc. TecT. collection.edu.ru/catalog/rubr/ 21.09
d05469b0-69bd-11db-bd13- '
0800200c9c10/75866/

CucremaTtu3zanus u 0000IIeHHE 3HAHUN TIO TeMe ®poHTATBHEIH e

9 ompoc. https://yadi.sk/i/2ej5SUWkJIV1
WHauBUIyaTbHBIE K-kg 21.09
3aaHus. https://yadi.sk/i/RYpj3ATWF1 '
CamocTosiTenbHas yyhg
pabota

AJKaHBI: TOMOJIOTHUECKHH psif, obmas Gopmya, OpoHTATBHBIH https://orgchem.ru/
10 | nomenknaTypa u u3oMepus, SIEKTPOHHOE U onpoc. https://yadi.sk/i/2ejSUWkJIV1
NnnuBuayanbHble K-k 26.09
MIPOCTPAHCTBEHHOE CTPOSCHUE MOJICKYIT R-Kg o ) :
Sa/laHuA. https://yadi.sk/i/RYpj3ATWF1
yyhg
Pu3nyecKue 1 XMMHUYECKHE CBOMCTBA aJIKaHOB DpoHTANBHBIH https://orgchem.ru/

11 onpoc. https://yadi.sk/i/2ej5SUWkJV1
WunuBuayansHele K-kg 28.09
3ajlaHu. https://yadi.sk/i/RYpjSATWF1

yyhg
Haxosxnenue ankanoB B mpupoje. Criocoobl DpoHTANbHBINA https://orgchem.ru/

12 IIOJIyYEHHS U IPUMEHEHUE aJIKaHOB OIpoc. https://yadi.sk/i/2ej5UWkJV1
WnauBugyanbHble K-kg 28.09
SalaHHiL. https://yadi.sk/i/RYpj3ATWF1

yyhg
[{uknoankansl: oomast popMyiia, HOMEHKIATypa U OpoHTaNbHbIH
13 | u3oMepus, 0COGEHHOCTH CTPOECHUS ¥ XMMUUYECKUX oanoc. 03.10
CBOICTB, CITOCOOBI OJTyYEHUS U IPUMEHEHUE FATBILLYAIbHbIC
3aaHus.
Pemienne pac4€THBIX 3a/1a4 HA ONIPEACIICHHUE DpoHTaNBHbIH 05.10



http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://yadi.sk/i/7XvvZjVLAhJ9Ag
https://yadi.sk/i/7XvvZjVLAhJ9Ag
https://yadi.sk/i/7XvvZjVLAhJ9Ag
https://yadi.sk/i/7XvvZjVLAhJ9Ag
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
http://school-collection.edu.ru/catalog/rubr/d05469b0-69bd-11db-bd13-0800200c9c10/75866/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://orgchem.ru/
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/2ej5UWkJV1K-kg
https://yadi.sk/i/RYpj3ATWF1yyhg
https://yadi.sk/i/RYpj3ATWF1yyhg

14

MOJIEKYJISIPHOM (POPMYJIIbI OPraHHYECKOT0 BEIIeCTBa

110 MaCCOBBIM JOJIAM aTOMOB 3JICMCHTOB, BXOJAIIIUX B

omnpoc,
WHIWBUyaIbHBIC
3aganud. Tecrt.

€ro COCTaB.

AJIKeHBI: TOMOJIOTHUECKHH psif, obmas Gopmyiia, ®poHTabHBI] https://orgchem.ru/

15 | nomeHknaTypa, SIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE ompoc, https://yadi.sk/i/mlvvh8hYqiC

ctpoenue MojeKysl. CTpyKTypHas U IUC-TPaHC- Z:}f;‘ﬁfyaﬂbm’le ALA _

W30MepHS AKEHOB : https://yadi.sk/i/Q4Rk9iBmyof
vLQ
https://yadi.sk/i/KgJHpj4dPIn
HoA
https://yadi.sk/i/TzV8fD369m

05.10

Sdpg
https://yadi.sk/i/KgJHpj4dPIn
HoA
https://yadi.sk/i/TzV8fD369m
Sdpg
https://dnevnik.ru/soc/tests/?te
st=646133 view=details
context=school

duszndeckre U XUMHAYECKHE CBOMCTBA AIKCHOB. @poHTANBHBIN https://orgchem.ru/

16 HpaBI/IJ'IO MapKOBHI/IKOBa OIpoc. https://yadi.sk/i/KgJHpj4dPIn
I/IHZ[I/IBI/I,I[yaHBHLIG H OA 10 . 10
sananmi. Tect https://yadi.sk/i/TzV8fD369m

Sdpg
CrniocoObl nostydeHus U NpUMEHEHUE aJIKeHOB ®poHTaIbHBIA https://orgchem.ru/

17 onpoc. https://yadi.sk/i/KgJHpj4dPIn
WunuBunyanbHbie HoA
3allaHui. https://yadi.sk/i/TzV8fD369m 1210

Sdpg '
https://dnevnik.ru/soc/tests/?te
st=646133 view=details
context=school
[IpakTuueckas padora Ne 1 mo teme "Ilonydyenue [pakriyeckas
N 12.10
18 | srunena u u3yueHue ero CBOUCTB" pabora
Pemenne pacuéTHbIX 33724 Ha OTNIpE/ICTICHIE DpoHTANBHBIH
19 ompoc. ITposepounas 17.10

MOJIEKYJIIPHOH (hOPMYITBI OPTaHUYECKOTO BEIIEeCTBA

pabora



https://orgchem.ru/
https://yadi.sk/i/mIvvb8hYqiCALA
https://yadi.sk/i/mIvvb8hYqiCALA
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/Q4Rk9iBmyofvLQ
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
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https://orgchem.ru/
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https://yadi.sk/i/KgJHpj4dPInHoA
https://yadi.sk/i/TzV8fD369mSdpg
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https://orgchem.ru/
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AJ'IKaI[I/IeHBI: COprDKéHHBIC, HN30JIMPOBAHHBIC,

OpOoHTaNBHBII

20 | kymymuposanHble. OCOGEHHOCTH HIEKTPOHHOTO onpoc. https:/disk.yandex.ru/i/6]Ci- 19.10
WuauBuayanbHble BzvhY9PnQ
CTPOCHUS
3alaHus.
XUMHUYECKUE CBOWCTBA CONPSKEHHBIX TUECHOB DpoHTaNbHBIA https://orgchem.ru/
21 onpoc. https://yadi.sk/i/o-
I/IH,HI/IBI/II[yaHBHBIC rl hFS 2h9bGSg 19 10
3aJ@HHL. https://dnevnik.ru/soc/tests/?te '
st=649349 view=details
context=school
CriocoObI nostyyeHust 1 NpUMEHEHHE allKaJleHOB DpoHTaNbHBIN https://orgchem.ru/
22 onpoc. https://yadi.sk/i/o-
I/IH,Z[I/IBI/II[yaHBHLIe rl hFS 2h9bGSg 24 10
3a/aHHA. https://dnevnik.ru/soc/tests/?te '
st=649349 view=details
context=school
AJIKUHBI: TOMOJIOTHYECKHH psif, oOas hopmyia, DpoHTaTLHBIHI https://orgchem.ru/
23 | HOMEHKIIATypa, HIEKTPOHHOE U IPOCTPAHCTBEHHOE OHHPOC' https://yadi.sk/i/HB-
CTpPOEHHE MOJIEKYII, (PU3NYECKHE CBOWCTBA PRy ATbERS WOIQWnUSXGw 26.10
SajlaHHi. https://yadi.sk/i/gkFIQQbt-
XGAIA
XUMHUYECKUE CBOMCTBA aJIKMHOB DpoHTANBHBIH https://orgchem.ru/
24 Tpoc https://yadi.sk/i/qkFIQQbt- 26.10
HAWBUYyaJIbHBIC
3aaHus. M
KavecTBeHHBIC peakIuy Ha TPOHHYIO CBS3b DpoHTATBHBIH https://orachem.ru/
25 Tpoc https://yadi.sk/i/qkFIQQbt- 07.11
HAWBUYyaJIbHBIC GAIA
3adaHus. 7)(
CriocoObI nostyyeHust 1 IPUMEHEHNE alIKUHOB DpoHTANbHBIN https://orgchem.ru/
26 ompoc. Tect. https://yadi.sk/i/gkFIQQbt- 09.11
XGAIA
Pemrenue 3a1au: pacu€Thl M0 ypaBHEHUIO XUMUYIECKOM OpoHTATBHBIH
27 peakuuu onpoc. 09.11
WunuBunyansHbie
3a7aHUA.
Cucremaru3zaius u 0000IIeHUE 3HAHUH 110 TeMe ®poHTaNBHbIA
28 OIpoc. 14.11

«ALUKINYECKUE YTIEBOAOPOIBI»

WunuBunyaibHbie



https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
https://disk.yandex.ru/i/6jCi-BzvhY9PnQ
https://orgchem.ru/
https://yadi.sk/i/o-rj_hFQh9bGSg
https://yadi.sk/i/o-rj_hFQh9bGSg
https://orgchem.ru/
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https://orgchem.ru/
https://yadi.sk/i/HB-w0lQWnu5XGw
https://yadi.sk/i/HB-w0lQWnu5XGw
https://yadi.sk/i/qkFlQQbt-xGAIA
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://yadi.sk/i/qkFlQQbt-xGAIA
https://orgchem.ru/
https://yadi.sk/i/qkFlQQbt-xGAIA
https://yadi.sk/i/qkFlQQbt-xGAIA

3aJaHus.

ApeHbI: TOMOJIOTUYECKUH pall, o0mmas popmyna, DpoHTATLHBIH https://orgchem.ru/
29 | HoMeHKIaTypa. DIEKTPOHHOE U MPOCTPAHCTBEHHOE ompoc. https://yadi.sk/i/tOfvFIWAP88W
WnnuBuayanbHble nw 16.11
CTpOEHHE MOJIEKYJ O€H30a U TOJIyoa, X sananms _ W -
dusnueckue cBoiicTsa https://yadi.sk/i/_Dgchv_vH4y-
69
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLIUN 3aAMEILECHUS OpoHTATBHBIH
30 orpoc. 16.11
WnnuBuayanbHble ’
3aJaHus.
®poHTaBHBIH https://orgchem.ru/
31 X o . ompoc. https://yadi.sk/i/tOfvFIwAP88
UMUYECKHE CBOMCTBA APEHOB: PEAKIIHH VI By AbHbE Wi 2111
MPUCOEANHEHUS, OKUCIIEHUE TOMOJIOTOB O€H3071a 3a/1aHus. https-//vadi.sk/il Dachv VH4y
-69
Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA DpoHTATLHBIHI 2311
32 onpoc.Tecr. '
Pemenue pacyéTHbIx 3a/1a4 Ha ONPEACICHUE DpOoHTAIbHbIH
33 | MonekynsapHOIl (OPMYIIBI OPraHMYECKOTO BELIECTBA Ompoc. 23.11
WunuBunyanbHbie
3alaHus.
CriocoObI nostyyeHust 1 IpUMEHEHNE apeHOB DpoHTANbHBINA https://orgchem.ru/
34 onpoc. https://yadi.sk/i/tOfvFIwAP88
WHnuBuayanbHble Wnw 28.11
SAIAHUA. https://yadi.sk/i/_Dgchv_vH4y
=69
I'eneTndeckas cBsI3b MEXKy pa3IMYHBIMU KacCaMu OpoHTATBHBIH
35 | yrmeBogopomos ompoc. 0.11
WnnuBuayanbHble
3adaHus.
Pacu€thl Mo ypaBHEHHUSIM XUMHUECKHX PEaKIIUH. OpoHTATBHBIH
36 | Cuctemarusanus u 060061IeHIE 3HAHUI 110 TeMe OHpoc. 0.11
«ADEHED WHnuBuayanbHble
p 3a1aHus.
[Ipupoanstii raz. IlonyTHble HEPTAHBIE Ta3bl OpoHTaNbHbIH https://orachem.ru/
37 opoc. https://yadi.sk/i/ZTsYP4uAvkj | 512
HIAWBUAYAJIbHBIC 40
3aaHus. J
KameHHbI# yroib u MPOIyKTHI €ro nepepaboTku DpoHTaNBHbIH



https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/tOfvFlwAP88Wnw
https://yadi.sk/i/_Dqchv_vH4y-6g
https://yadi.sk/i/_Dqchv_vH4y-6g
https://orgchem.ru/
https://yadi.sk/i/ZTsYP4uAvkj40Q
https://yadi.sk/i/ZTsYP4uAvkj40Q

38 ompoc. 7.12
WnnuBuayanbHble
3aaHus.
Hedts 1 ciocoOsr e€ nepepadotku. [Ipumenenne ®poHTaNbHBINA https://orgchem.ru/
39 | mpoaykroB nepepaboTku HEPTH onpoc. https://yadi.sk/i/- 7.12
I/IH,HI/IBI/II[yaHLHBIC VN E | prXAq Neo
3aaHus.
['eneTuyeckas CBsI3b MEXKy pa3IMUYHBIMU KJacCaMu DpoHTANBHBIA
40 | yrneBomopomoB onpoc. 2.12
I/IHI[I/IBI/IZ[ya.TIBHI)Ie
3a1aHus.
["anoreHonpon3BOAHBIE YTIIEBOAOPOIOB: DpoHTANBHbII
41 | >neKTPOHHOE CTPOECHME; PEAKIINH 3aAMEIEHUS omnpoc. 4.12
FATOTEHA. WHnuBuayanbHble
3aaHusl.
JleticTBHE 1IenoYel Ha TaJIOTCHIIPOU3BOIHEIE. DpoHTaNbHBIH
42 | BzauMoseiicTBHe JUTraoreHaNkaHoB ¢ MArHUEM U orpoc. 4.12
[IUHKOM I/IH,Z[I/IBI/II[yaJ'IBHBIC
3aJaHus.
Cucrematu3zanus U 0000IICHIE 3HAHUIA 10 Pa3/IeiTy IIposepounas pabora
43 | "Yriesomopoms!" 9.12
KontponbHas padota o teme "YriaeBogopoast” KonrposbHas pabora
44 1.12
IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: DpoHTANbHBINA https://orgchem.ru/
45 | romonoruueckuii sz, oomas GopMyia, CTpOEHHE ompoc. https://yadi.sk/i/QZO8MwzXe | 1.12
WHnuBuayanbHble tYx
MOJIEKYJI, U30MEpPHUsI, HOMEHKJIATypa, KilaccuuKaIus, txQ
(bu3MIecKue cBOiiCTRA 3a/IAHIL. https://yadi.sk/i/YKF25r6cv8H
fvQ
https://dnevnik.ru/soc/tests/?te
st=665845 view=details
context=school
https://disk.yandex.ru/i/4V1vX
AfkhLyJ6Q
XUMHYECKUE CBOMCTBA MPEAETbHBIX OJJHOATOMHBIX DpoHTaIbHbIH https://orgchem.ru/
46 | ciupToB onpoc. https://yadi.sk/i/QZO8MwzXe | 6.12
WnnuBunyanbHbie tYXQ
3a/aHuA. https://yadi.sk/i/YKF25r6cv8H
fvQ

https://dnevnik.ru/soc/tests/?te



https://orgchem.ru/
https://yadi.sk/i/-yNElbpZXAgNeQ
https://yadi.sk/i/-yNElbpZXAgNeQ
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://yadi.sk/i/YkF25r6cv8HfVQ

st=665845 view=details
context=school
https://disk.yandex.ru/i/4V1vX

AfkhLyJ6Q

Crioco0bI MoTy49eHUs U IPUMEHEHUE OTHOATOMHBIX DpoHTaNbHBIA https://orgchem.ru/
47 | cimproB onpoc. https://yadi.sk/i/QZO8MwzXe | 8.12
WnnuBuayanbHble tYxQ
3a/IAHIL. https://yadi.sk/i/YkF25r6cv8H
fvQ
https://dnevnik.ru/soc/tests/?te
st=665845 view=details
context=school
https://disk.yandex.ru/i/4V1vX
AfkhLyJ6Q
[Tpocthie 3¢upbl: HOMEHKIATYpa U U30MEPHUs, ®poHTaNbHbIH https://orgchem.ru/
48 | 0cobeHHOCTH (PUBNYECKUX M XUMHYECKUX CBOMCTB onpoc. https://disk.yandex.ru/i/4Vivx | 8-12
I/IH,Z[I/IBI/II[ya.TIBHLIe Afkhl_ J6
3aJaHus. —w
MHOr0aToOMHBIE CITUPTHI: ITHIICHIIIMKOIb U OpoHTATBHBIH
49 | rmuuepun, ux GU3MYECKUE U XUMHYECKHE CBOMCTBA ompoc. 9.01
WunuBunyansHee
3adaHus.
Crioco0bI mosrydeHus 1 IPUMEHEHNE MHOTOAaTOMHBIX DpoHTATBHBIH
50 CIIMPTOB o1IpocC. 1.01
WunuBunyaibHbie
3alaHus.
@DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTRA. OpoHTATBHBIH ) )
51 | TokcH4HOCTb (heHOa ompoc. https://disk.yandex.ru/i/4V1vX | 1.01
WHauBUIyaTbHBIE AfkhLyJ6Q
3alaHus.
XuMHuecKue cBoicTBa (eHomIa DpoHTANbHBINA https://orgchem.ru/
52 ompoc. https://dnevnik.ru/soc/tests/?te 6.01
MnuBuiyanbHbe st=667996 view=details
SAIAHUA. context=school
Crioco0Obl MONTy4YeHHUs ¥ IPUMEHEHHEe eHoa OpoHTATBHBIH
53 ompoc. 8.01
WNunuBunyansHbie
3aJdaHus.

[TpakTiueckast pabora Ne 2. Pemenue

IIpakTuyeckas pabora



https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/QZO8MwzXe_tYxQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://yadi.sk/i/YkF25r6cv8HfVQ
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://orgchem.ru/
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
https://disk.yandex.ru/i/4V1vXAfkhLyJ6Q
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https://orgchem.ru/

54

SKCIEPUMEHTANIBHBIX 33724 110 Teme "CrnupTsl U
denomnnr"

8.01

CucreMaruzaiys 1 0000IeHHE 3HAaHNUH 110 TEME [Tposepounas
95 | «Cruptel. DEHOIB paGora 301
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE CTPOEHUE DpoHTATLHBIH https://orgchem.ru/
56 Kap6OHI/IJIBHOI7I CPYIIIbL; TOMOJIOTHUYECKUE PSIbI, onpoc. httpS://dnevn-ik.rU/SOC_/teStS/?te 5.01
oOmras popmyiia, K30MEPHUs 1 HOMEHKJIATypa M nusuyanbise st=668086 view=details
3aJaHU. context=school
https://disk.yandex.ru/i/ILIBu7
iBMEWGVA
ANbIeruapl ¥ KETOHBI: (PU3NIECKHE CBOHCTBA; ®poHTaIbHBIA https://orgchem.ru/
57 peaKkIyu MPUCOCTUHEHUS ompoc. https://dnevnik.ru/soc/tests/?te 5.01
VunuBuyanbHee st=668086 view=details
3aJlaHui. context=school
https://disk.yandex.ru/i/ILIBu7
iBMEWGVA
Peaknnn okucieHus ¥ Ka4eCTBEHHBIEC PEAKIIUU DpOHTANBHBIN https://orgchem.ru/
58 | anpmerumoB ¥ KETOHOB ormpoc. https://dnevnik.ru/soc/tests/?te 0.01
WHnuButyanbHee st=668086 view=details
3aZaHHA. context=school
https://disk.yandex.ru/i/ILIBu?
jBMEWGVA
CriocoObI Moy4eHus alnbAeTHI0B U KETOHOB DpoHTaNbHBIA https://orgchem.ru/
59 ompoc. https://dnevnik.ru/soc/tests/?te 1.02
VHnuButyanbHee st=668086 view=details
3a/laHHA. context=school
https://disk.yandex.ru/i/ILIBu?
iBMEWGVA
OnHOOCHOBHBIE ITpeeNIbHbIE KapPOOHOBBIE KUCIIOTHI, PpoHTabHBIA https://orgchem.ru/
60 | ocoGenHocTH cTpOEHHS HX MOJIEKYT e https://disk.yandex.ru/i/lLIBu7 | 1.02
H}II/IBI/IHyaIlBHBIC .
sazamsL. JBMEWGVA
W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX KHCIIOT, UX OpoHTaNbHbIH https://orgchem.ru/
61 | dusmueckne croiicTra U yaise https://disk.yandex.ru/i/6iCi- | 602
S— BzvhY9PnQ
XWMHYECKUE CBOWCTBA MIPEICTBHBIX OJJHOOCHOBHBIX DpoHTaNIbHBIN
62 orpoc. 8.02



https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
https://orgchem.ru/
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https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
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https://orgchem.ru/
https://disk.yandex.ru/i/lLlBu7jBMEWGVA
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Kap6OHOBBIX KHCJIOT

WunuBuayaisHbie
3aJaHHUs.

Oco0OeHHOCTH CBOICTB MypaBbUHOW KUCIIOTHI. ®poHTaIBHBIN https://orgchem.ru/
63 | MHoroo6pasue KapOOHOBBIX KHUCIIOT ompoc. https://dnevnik.ru/soc/tests/?te | 8.02
VHavBHIyalbHbe st=668270 view=details
SANATHA. context=school
OcCoOeHHOCTH CBOWCTB: HENPEIENIBHBIX U OpouTanbHbIH
64 ompoc. https://orgchem.ru/ 3.02
apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, e e :
6OHOBLIX KHCIOT. TIDeICTABATCIIH WuauBuayanbHble https://disk.yandex.ru/i/6jCi-
THAPOKCHKAD - Hpeat 3aaHus. BzvhY9PnQ
BBICHINX KapOOHOBBIX KHCIIOT
PpoHTATLHEIH https://orgchem.ru/
65 | INonaTHe 0 NPOU3BOMHBIX KAPOOHOBBIX KMCIIOT orpoc. https://disk.yandex.ru/i/6iCi- 5.02
WunuBuayansHbie B2VhY9P
3aJaHus. M
Crioco0bI mosTydeHus 1 IpUMEHEHNE KapOOHOBBIX OpoHTabHbIA https://orgchem.ru/
66 | xucnor Py https://disk.yandex.ru/i/jCi- | °-02
E— BzvhY9Pn
CrnosxHble 3(hUpbl: TOMOJIOTHYECKUN psifl, oO1ast @poHTaIbHbIH https://orgchem.ru/
67 | gopmyna, nsomepus u HoMeHKIATYpA ompOe. https://yadi.sk/i/KzQdwebyKe | 0-02
WHnuBuayanbHble iX3
3alaHus. 1AW
dusnyeckne 1 XMMHYECKHE CBOICTBA 3(hUPOB OpoHTaNbHbIH https://orachem.ru/
68 orpoc. https://yadi.sk/i/KzQdw6byK6 | 202
HAWBUYyaJIbHBIC . X3W
3aaHus. I—
Pemenne pacu€THbIX 3aJa4: 110 YPaBHEHHUIO DpoHTAILHBIN
69 | xumuueckol peakiyu, Ha ONpeIeneHue onpoc. 2.02
o WunuBunyansHee
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUIECKOTO BEUIECTBA sananws
[Ipaktrueckas padbota Ne 3. Perenue Ipakriyeckas padora
70 | skcmepuMeHTaIbHBIX 3a1a4 110 TeMe "KapOoHOBbIE 7.02
Kk1ca0Thl. ClioxHbIE 3QUpHI"
XKupsl: ctpoenne, pu3NUecKue 1 XUMHYECKHE OpoHTATBHEIH o
71 | cBoifcta (ruapomnus) ompoc. https://yadi.sk/i/KzQdwebyK6 | 9.02
WHauMBUIyanbHBIE iIX3w
3aJdaHus.
Oco0EHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX OCTATKH OpoHTaNbHbIH https://yadi.sk/i/LAX0yyOboG
72 orpoc. WLWw 9.02

HCMPCACIILHBIX JKUPHBIX KHCJIOT. >KI/IpBI B IIpUPOJC



https://orgchem.ru/
https://orgchem.ru/
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WunusunyanbHbie
3aJaHHUs.

®poHTaNBHBIN
13 Mpbuia kak COJH BBICIINX KapOOHOBBIX KUCJIOT, HX OIEDOQ https://yadi sk/i/khCCENGmGb | s o3
Morotiee aeictue. [loHsTHEe 0O CHHTETUYECKUX i
JIUBUYaJIbHBIE KaVw
Mmoroiux cpenactax (CMC) _— -
DpOoHTaIBHBII
74 ['enernueckas CBsI3b yrieBOIOPOIOB U ompoc. 7.03
KHCIOPOACOACPKALIMX OPraHNYSCKUX BEIICCTB NunnsunyansHeie
3alaHus.
OpOoHTaNBHBII
o o OIIpocC.
75 Pacuérel o ypaBHEHUSAM XUMHUYECKUX PEAKLIUN I/IHI;LI/IBI/II[yaHI)HLIe 7.03
3alaHus.
OpOHTAIBHBII
76 | Cucremarusanus u 0000IICHIE 3HAHHIA 110 TEME ompoc. 2.03
«Kucnopoaconep:xaiiue yriieBoJ0poabh» Nupusunyansusie
3aJaHus.
®poHTaNbHBIH https://yadi.sk/i/xzTFkkCWoZE
77 orpoc. dzg 4.03
WnpmeunyanbHee https://yadi.sk/i/3RgYRct5D3b0
06 3aJaHus. k_W
H1asl XaparrepucTiia yricsonon u https://yadi.sk/i/KzQdw6byK®i
KJaccuukanus yrieBoaoB (MOHO-, TU- U X3W
TOHCaXapUILT) https://yadi.sk/i/BYxXD6JAXK
G_Sw
https://yadi.sk/i/m7JIWStVvL00
jw
®poHTaNbHbIH https://yadi.sk/i/xzTFkkCWo0Z
78 onpoc. Edzg 4.03
UnpmsunyanbHee https://yadi.sk/i/3RgYRct5D3b
3aaHus. OkW
Monocaxapuapl: pU3NUECKUe CBOMCTBA U https://yadi.sk/i/KzQdw6byK6
HaxO0XJEHUE B IIPUPOJIE iX3w
https://yadi.sk/i/BYxXD6JAX
KG_Sw
https://yadi.sk/i/m7JIWStVvLO
Ojw
[IprmeneHue K036, €€ 3HAYEHUE B DpoHTAIBHBIH https://yadi.sk/i/xzZTFkkCWoZ



https://yadi.sk/i/khCC6NqmGbKaVw
https://yadi.sk/i/khCC6NqmGbKaVw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg

79 | >KU3HEHEATEIBHOCTH OpraHU3Ma ompoc. Edzg 9.03
NupuBunyanbusie https://yadi.sk/i/3RgYRct5D3b
3aJaHUs. OkW
https://yadi.sk/i/KzQdw6byK6
iX3w
https://yadi.sk/i/BYxXD6JAX
KG Sw
https://yadi.sk/i/m7JIWStVVLO
Ojw

®poHTaTbHBIH https://yadi.sk/i/xzTFkkCWoZ

80 ompoc. Edzg 1.03

Wnpusunyansubie https://yadi.sk/i/3RgYRct5D3b
Jlucaxapubpl: caxapo3a, MajabTo3a M JIAKT03a s, Okw
HaxosxaeHue B Ipupojie U MPUMEHEHHE ?)t(tg:\.///vadl.skllleOdWvaKG
Ancaxapuyios https://yadi.sk/i/BYxXD6JAX
KG Sw
https://yadi.sk/i/m7JIWStVvL0
Ojw
®poHTaTbHBIH https://yadi.sk/i/xzTFkkCWoZ

81 onpoc. Edzg 1.03
WHpmBuyanbHbIe https://yadi.sk/i/3RgYRct5D3b
3a1aHNA. OkW

ITonmucaxapuibl: CTPOEHUE MAKPOMOJIEKYI, https://yadi.sk/i/KzQdw6byK6
busryecKkre ¥ XUMUYECKHE CBOMCTBA, TPUMCHEHHE iX3w
https://yadi.sk/i/BYxXD6JAX
KG Sw
https://yadi.sk/i/m7JIWStVvL0
Ojw
OpOoHTAIBHBII
82 [TonsiTe 06 NCKYCCTBEHHBIX BOJIOKHAX OHHPOC' 2.04
H,Z[I/IBI/I,HyaHBHI)IC
3a1aHu.

83 Pemenue pacdeTHbIX 33724 Ha ONpeICTICHUE TOIU flfoo‘fam’m"ﬁ 10
BBIXOJ1a TIPOYKTa PEAKIIUU OT TEOPETHUECKH HHI;HBHHYMBHW .
BO3MOYKHOI'O S e—

Cucremaru3zaiyst 1 000011IeHIe 3HAHUH 110 pa3/ieny DpOHTANBHBIA



https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/xzTFkkCWoZEdzg
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/3RgYRct5D3b0kw
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/KzQdw6byK6iX3w
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/BYxXD6JAxKG_Sw
https://yadi.sk/i/m7JlWStVvL00jw
https://yadi.sk/i/m7JlWStVvL00jw

84

«YTIIEBOILI

ompoc.
WnnuBuayanbHble
3aJaHus.

4.04

KonTtponpHas pabora o Teme

KonTponsHas pabora

85 | "Kucnopoacoaepaliyue opraHiuecKie 9.04
coequHeHusa"
®poHTaTBHBIH https://orgchem.ru/
86 ompoc. https://disk.yandex.ru/i/fFj_Hb 1.04
AMUHBI: K1accu(UKaIys, CTPOSHUE MOJICKYII, nnusunyanpubie Bl1KKaaw
obimas Gopmyia, M30MepHsl, HOMEHKIATypa 1 S8l https://disk.yandex.ru/i/7nYbla
(u3HYecKre CBOWCTBA DOnca-5w
https://yadi.sk/i/kb5egOnMnY
WF5g
@poHTaNbHBIH https://orgchem.ru/
87 ompoc. https://disk.yandex.ru/i/fFj_Hb 1.04
I/IH)II/IBI/II[yaHLH])Ie B I 1KKaaW
XUMHYECKUE CBOMCTBA ann()aTHYECKUX AMUHOB SajlaHHi. https://disk.yandex.ru/i/7nYbla
DOnca-5w
https://yadi.sk/i/kb5egOnMnY
WF5g
DpoHTaNBHBIH https://orgchem.ru/
88 omnpoc. https://disk.yandex.ru/i/fFj_Hb 6.04
I/IHI[I/IBI/II[yaIILHLIe B I 1 KKaaW
f;hfgfg&ff2?;?1;?:3;?3;{?06eHHOCTH 3a/iaHus. https://disk.yandex.ru/i/7nYbla
DOnca-5w
https://yadi.sk/i/kb5egOnMnY
wF5g
OpOoHTANBHBII
89 | CnocoObl noxy4eHus: U IPUMEHEHHUE ompoc. https://disk.yandex.ru/i/7nYbla | g8.04
anudaTUuecKuXx aMHUHOB WupuBunyanbHbie DOnca-5w
3a7aHUA.
. DpoHTAIBHBIN
%0 AMI/IHOKI/ICJ'IOTI)I.VHOMeHKJ'IaTypa Y U30MEpHs, OHF;OQ https://vadi.sk/i/kb5eqOnMnY 8.0
¢dusndeckue cpoiicTBa. OTIEIbHBIC TPEICTABUTEIN s
TUBUIyaJIbHBIC wF5
0-aMHHOKHUCJIOT B
91| Gmonomexon adorne svmmoseon, Caites 1 o https://yadi.sk/i/kb5egOnMNY | 5 o
) WNunuBunyansHbie WF5S

TUAPOJIN3 ICTITUAOB



https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g
https://yadi.sk/i/kb5egOnMnYwF5g
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g
https://yadi.sk/i/kb5egOnMnYwF5g
https://orgchem.ru/
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/fFj_HbBI1KKaaw
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5g
https://yadi.sk/i/kb5egOnMnYwF5g
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://disk.yandex.ru/i/7nYbIaD0nca-5w
https://yadi.sk/i/kb5egOnMnYwF5
https://yadi.sk/i/kb5egOnMnYwF5
https://yadi.sk/i/kb5egOnMnYwF5
https://yadi.sk/i/kb5egOnMnYwF5

3aJaHus.

OpOoHTaNBHBII
92 benky kak mpupoHbIE TOJIUMEPHI; CTPYKTYPbI orpoc. https://yadi.sk/i/ 8rbntiVAaqq 5.04
OEJIKOB WnnuBuayanbHble MQ
3aJaHus.
DpOoHTaIBHBII o )
93 | Xumpueckie CBONCTBA GAIKOB Oanoc. https://yadi.sk/i/_8r5ntiVAaqq 5.04
HAUBUAYaIbHbIE MQ
3aJaHus.
A30TCOAEpIKaIIHe TeTEPOIMKINIECKHE COSAMHEHUS. DpOHTAILHEL - )
94 AepRan port A ormpoc. https://yadi.sk/i/_8r5ntiVAaqq 0.04
HyxnenHoBbIe KUCTOTBI: COCTaB, CTPOCHHUE U "
HIUBUAYaTbHbIE MQ
Ouosiornueckas poib sa/1aHuL.
[TpakTuueckast pabota Ne 4. Pemenue Ipakrideckas pabora
95 | skcnepuMeHTANIBHBIX 33134 I10 TEME 2.05
"A30TCoAepKAIINE OPTaHUYECKUE COCTUHEHUS "
[TpakTudeckas padora Ne 5. Pemenue Ipakriyeckas paGora
96 | »skcnepuMEHTaNBHBIX 33424 110 TEME 2.05
"Pacnio3sHaBanue opraHnyecKuX CoOeAMHEHUN"
KoHTposnbHas pabota 1o Teme "A30Tcoaepkaiiye Konrpospras pabora
97 | opranudeckue coeUHEHNU" 7.05
DpoHTANbHBIH https://disk.yandex.ru/i/Z1qOt
98 onpoc. nousFkX g 4.05
OCHOBHBIE TOHSATHUS XUMHUHU BBICOKOMOJICKYJISIPHBIX - .
o yp Wnpusunyansubie https://disk.yandex.ru/i/3tr2N-
COCIMHEHUH M METOJIbI X CUHTE3a — 3a7AHYA. dMi8-BOwW
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIHS hitps//vadi.sk/i/ 8r5ntiVAaqq
MQ
OpOoHTAIBHBII
99 | IMnacrmaccer. YTummsaums u nepepaboTKa IiacTuKa OHHPOC' 6.05
HAWBUYyaJIbHBIC
3aJdaHus.
DpOHTAIBHBIH https://disk.yandex.ru/i/Z1g0t
100 onpoc. nousFkX g 1.05
DacToMepbl: HATYPAJbHBIA CHHTETUYECKHE Wnausuayanbhse https://disk.yandex.ru/i/3tr2N-
Kay4ayku. Pe3una 3a/IaHIL. dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqq
MQ
Bosokna: HatypaibHBIC, HCKYCCTBEHHEIE, DpoHTAILHBIN https://disk.yandex.ru/i/Z1qOt



https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://disk.yandex.ru/i/Z1qOtnou5FkX_g

101

CHHTCTHYCCKHUC. HOJII/IMepBI CIIenuaJIbHOI' o
Ha3HAa4YCHUA

ompoc.
WnnuBuayanbHble
3aJaHus.

nouSFkX_g
https://disk.yandex.ru/i/3tr2N-
dMi8-BOw
https://yadi.sk/i/ 8rbntiVAaqq

MQ

3.05

[Tpaktudeckas padora Ne 6. Pemenue 1 Ipakrideckas pabora

102 | skcnepuMeHTANBHBIX 33134 110 TEME 3.05
"Pacnio3naBanue miacTMacc M BOJIOKOH"
OO111ee KOJIMYECTBO YacOB IO MPOrpamMme 102



https://disk.yandex.ru/i/Z1qOtnou5FkX_g
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://disk.yandex.ru/i/3tr2N-dMi8-BOw
https://yadi.sk/i/_8r5ntiVAaqqMQ
https://yadi.sk/i/_8r5ntiVAaqqMQ

YYEBHO-METOJAUYECKOE OBECINEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VYEHUKA

* Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., JIEBkuH

A.H., Akiinonepnoe obmectBo «M3narensctBo «IIpocBeiieHme»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. T'a6puensu O.C., OctpoymoB N.I'. HactonpHas kaura yuurtens. Xumus. 11
kiacc. — M.: llpoda, 2017.

2. l'abpuensu O.C., bepéskun I[1.H., YmakoBa A.A. u ap. KouTposnbHbie u
IpoBepoUHbIe paboThl 1o XuMuu. 11 kmacc — M.: Jlpoda, 2013.

3. Kupskos B.I'. Oprannueckas xumus. —M.: [Ipocsemenue, 2003

4. JIuguu P.A., Sxumosa E.E., Bopotnukosa H.A. Xumus. Meroanueckue
marepuaiibl 10-11 knaccel. - M.:JIpoda, 2020

5. Hazaposa I'.C., JlaBpoBa B.H. Ucnonr3oBanue yueOHOTO 000pYyI0BaHUS HA
MPAKTUYECKUX 3aHATUSX 1O Xxumuu. —M., 2020

6. Jlugun P.A u ap. Xumus. 10-11 knaccel. unaktuueckue matepuaisl (Pemenue
3aga4). — M.: JIpoda,2015.

7. Jlugun P.A., Maprynuc B.b. Xumus. 10-11 knaccsl. Junaktuaeckue

matepuaibl. (Tectsl u mpoBepouHbie 3aaanus). — M.: lpoda, 2015.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
Yuu py, JlneBuuk py, [Ipocsemenue, https://orgchem.ru/, http://school-

collection.edu.ru/
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