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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma 1mo XMMUU Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOTrpaMMBbl CpEIHETO oO1ero
obpazoBanusi(POIl COO), npencrabineHnbix B denepanbHOM TOCYyAapCTBEHHOM
obOpazoBarensHOoM cragmapte COO, c¢ yuérom Konnenmuu mnpemnogaBaHus
yuyeOHOro mnpeamera «XuMHs» B 00Opa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepany, pealu3ylOIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, H
OCHOBHBIX TMOJNOXKEHH «CTparernn pa3BuTUA BocnUTaHUs B Pocculickoil
Oepnepanuun Ha nepuoj 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvMHSI Ha YPOBHE YIUIYOJIEHHOTO HM3YyYEHHsS 3aHUMAET BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanus yuammuxcs 10-11 kmaccos.
W3yyenue mnpeamera, peanusyemMoe B ycioBHSAX AuddepeHIIMpOBaHHOTO,
npo@uIbHOrO O00y4YeHUs, NPU3BAHO OOECHEYUTh OO0IIe00pa30BaTENbHYIO H
OOILIEKYJbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIIKOJIbI, HEOOXOAUMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKxKe JJIs
MPOJIOJDKEHUS OOYYEHUsI B OpraHU3alMsIX MPOPECCHOHAIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCHUILIUH.

B mporpamme no XuMUM Ha3HAuY€HHE TMpeaMeTa «XHUMHS» IMOJIydaeT
NOAPOOHYI0  MHTEPHPETALHUI0 B  COOTBETCTBUM C  OCHOBOIIOJAraroIUMH
nonoxkeausimu GI'OC COO o B3auMOOOYCIOBIECHHOCTH II€JI€H, COAep KaHus,
pe3ynbTaToB OOydeHHMs] U TpPeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBIISIFOTCS CJHEAYIOUIME BBIMOJHSIEMbBIE MPOTpaMMON IO
XUMUHU (QYHKIHH:

e HH(QOPMALMOHHO-METOAUYECKAs, peATU3alMsl KOTOpOl obOecreurnBaeTr
MOJIyYCHHE TIPEACTABJICHUS O TENSAX, COJEpPKaHWM, OOIIEH cTpaTeruu
oOy4eHHMsI, BOCTUTAHUS U PA3BUTHUSI 00YUAIOIIUXCSl CPEACTBAMU MPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOoduIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast pe1ycMaTpUBaeT
ONpeJeNieHre: TPHUHLMIIOB CTPYKTYPUPOBAaHUA M MOCIEA0BATEIbHOCTH
M3y4eHUs] y4eOHOTO MaTepuaia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; TMOAXOJ0B K (POPMUPOBAHUIO COJEPKATEIHHOW OCHOBBI
KOHTPOJII M OILIGHKH 00pa3oBaTENbHBIX JOCTHKEHUN O0O0yJaromuxcsi B
paMKax MTOrOBOM arrectaluud B (OpME €IUHOr0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriy0JI€HHOTO U3YYEHUS! XUMUH:



e YCTAaHaBIMBAET WHBAPHAHTHOE MNPEIMETHOE COJAEp)KaHHEe, 00s3aTeNbHOE
JUISL W3Y4YeHUsT B paMKaxX OTIEIbHBIX Mpoduieil, mnpeaycMaTpuBaer
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT MPHUMEPHOE paclpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3yYEHHUSI OTICIbHBIX TEM;

e IMpe/IaraeT NPHUMEPHYI0 MOCIEI0BATENbHOCTh H3Yy4YEHUS Y4eOHOTO
Marepuana ¢ y4€TOM JIOTUKH MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETAIMIO LIeJeil U 3a7a4 U3ydeHusl IpeIMeTa
Ha yriyOJEHHOM YpOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COICPKATEIBHOM XapaKTepPUCTUKH
IUIAaHUPYEMBIX ~ PE3yJbTaTOB OCBOEHHS OCHOBHOM 00pa30BaTENbHOU
MPOTPaAMMBI CpEIHErO o0111ero oOpa3zoBaHus (JIMUHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHJIOB
yueO0HO-TIO3HABATENbHBIX  JEHCTBUI  0OydYaromerocsi IO OCBOEHUIO
CoJIep KaHus MpeIMeTa.

[lo BceM Ha3BaHHBIM IMO3ULHKAM B MPOTPaMME MO XUMHUHU IPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHMs. 3a TpelaelaMH YCTaHOBJIIEHHOW MporpaMMod IO  XUMHHU
00s13aTebHON (MHBAPUAHTHOM) COCTABJISIONIEH cofepx aHUs Y4eOHOro MmpenmMera
«XuMHS» OCTAaETC BO3MOXKHOCTh BBIOOpAa €ro BapUaTUBHON COCTaBIIIOIIEH,
KOTOpas AOJKHA OMPENEISAThCA B COOTBETCTBUM C HAIPaBICHUEM KOHKPETHOIO
npoduiis 00ydeHusI.

B coorBerctBUM ¢ KOHuenTyaibHbiMU monoxkeHusMu DPI'OC COO o
Ha3HAUYCHUU TMPEAMETOB 0a30BOro MW YINIYOJIEHHOTO YPOBHEH B CHCTEME
nuddepeHupoBaHHOTO OOyYEHHsT HAa YPOBHE CpeaHEero oO0miero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YIUIYOJIEHHOrO M3y4Y€HHs HaIpaBleH Ha peaJu3aluio
IIPEEMCTBEHHOCTH €  MOCJHEAYIOIIMM  3TalloM  IOJAYYEHUS  XHMHYECKOIO
oOpa3oBaHMsI B paMKax M3y4YeHHUS CHEHUAIbHBIX €CTECTBEHHO-HAyUHbIX U
XUMHUYECKUX JUCLMIUIMH B BY3aX U OpPraHU3aLUAX CPEIHEro MpopecCHOHAIBHOIO
oOpa3zoBanus. B 53Toil CBsS3M u3yueHHE NpenMera «XuUMHUS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  yriayOJeHHe TEeOpeTUYECKON |
MPAKTUYECKON MOATOTOBKHU OOYUYaOIIUXCs, BRIOPABIIMX OMpPeAeaEéHHbIN mTPpoduib
oOy4eHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS! XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusax mpodeccuoHanbHoOro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO k mIaHHpPyeMBIM pe3yjbTaTaM OCBOCHHUS
dbenepanpHOli 00pa3oBaTEIBLHON MPOrpaMMBI CpeIHEro oO0Iero obOpa3oBaHUS
U3y4YeHUE MnpeaMeTa « XUMUs OPUEHTHPOBAHO TAKXKE HA PELICHHE 3a/1a4



BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (pOpMHUpPOBAHUE Yy HHUX
OOLIEMHTEIUIEKTYa IbHBIX YMEHMI, YMEHUM pallMOHANU3AMK y4eOHOTO TpyJa |
O0OOIIEHHBIX  CMOCOOOB  JIEATENBHOCTH, MMEIOUUX  MEXKIMCUUILTHHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocrapnsomuUMH npeaMera «XuMus» Ha ypoBHE YriayOJEHHOTO U3Y4YeHUS
ABJIAIOTCS YIUIyOn€HHble Kypchl — «Opranudeckas xumusi» u «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnn nmoaxoaoB K 0TOOpY M CTPYKTYPHOU
OpraHu3alliyd COAEpP)KaHHUS 3THX KYpCOB B IporpamMme IO XHMHH 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznauuusx 0a30BOro M yriryoJIEHHOTO
YPOBHEM U3yUYeHUs MIpEeMETA.

OcHoBy coaepxkanusi KypcoB «Opranuyeckas xumus» ©u «OOmas u
HEOpraHWYecKass XHMHSI» COCTAaBJISIET COBOKYHNHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCAIIMXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CHCTeMa
3HAHMM TOJy4aeT ONPENEIEHHOE TEOPETUUYECKOE JOIOJHEHHUE, IMO3BOJIAIOIICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJbIMi 00BEM  (HaKTOJIOTUYECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3Yy4YeHUs IpeaMeTa obecredeHa
BO3MOYKHOCTh 3HAUUTEJIBHOIO YBEJIMYEHHS] O00bEMA 3HAHUM O XHUMHYECKUX
AJIEMEHTaX W CBOMCTBAaX MX COCJIMHEHUN HA OCHOBE PACIHIMPEHUS U yriayOJeHus
IIPEICTABICHUM O CTPOCHUM BEIIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUS PeaKIlfii, pacCMaTPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOW KUHETUKH
U TEpMOJMHAMUKH. HM3ydyeHue mnepuoandeckoro 3akoHa U Ilepuonnueckont
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX TMPEJCTABICHUSIX O CTPOSCHUU aToMa. XHUMHUYECKasl CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS PHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa30BaHUU U
pa3pylIeHUH, a TAKXKE C TOUYKU 3PEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yuenue
TUMOB  pEakWil  JOMOJIHSIETCS  (OpPMHUPOBAHUEM  MPEACTABICHUNA 00
ANEKTPOXUMHUYECKUX TMpoOIeccax U 3JIEKTPOJIM3E PACIUIABOB U paCTBOPOB BEILIECTB.
B kypce oprannyeckoi XMMHUU TIPU PACCMOTPEHUHU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yAeNseTcss 0c000e BHUMaHKE BOMPOcaM 00 AJIEKTPOHHBIX A PekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKlui.

Oco0oe 3HaueHWe HMeeT TO, YTO Ha COJAEpPKAHHE KypCOB XUMUU
yrayOaE€HHOTO YPOBHS U3YUYEHHS ISl KJIACCOB OMpeaeaEéHHOro npoduiis (riaBHbIM
o0pa3oM Ha uX CTPYKTYpy M XapakTep JOMOJHEHUM K oOImel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIUSHUE CMEXHBIC MTPEAMETHI. TaK, Halpumep,
B COJICpKaHUU TPeaMeTa I KIACCOB XUMHKO-(PU3MUECKOTo Mot 00JbIIoe
3HaueHHUEe OYIyT MMETh BJIEMEHTHhI y4eOHOTro MaTepuayia mo obmieit xumuu. [Ipu
W3YYeHUU TpeIMeTa B JAHHOM CIy4yae akleHT OyAeT caelaH Ha OOLIHOCTb
METO/IOB MO3HAHUS, OOUTHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIIpHAsi TeopHusi (MOJICKYJIsIpHAs Teopusi B (DU3MKE), 3aKOHBI COXPAHCHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOJAMHAMHUKH, DJIEKTPOJIW3a, NPEACTABICHUS O
CTPOECHUHU BELLECTB U IPYTOE.

B TO e BpemMsas B comepKaHMM OpeAMETa U1 KJIIACCOB  XUMHKO-
OHOJOrnYecKkoro npo@uiist OONbIIMKA YAENbHBIA BEC OyAET UMETh OpraHUYecKas
xumus. B aToM ciydae mpemocTaBisieTcss  BO3MOXKHOCTh At OoJjiee
OOCTOATENBHOTO  PACCMOTPEHMS  XUMHYECKOM OpraHu3allMd  KIETKH  Kak
OMOJIOTMYECKON CUCTEMBI, B COCTAaB KOTOPOH BXOJAAT, K IIpPUMEpY, TaKHUe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMHJbI, OEJIKH, YIJIE€BOJAbI, HYKJIECHHOBBIE
KUCJIOTH U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX IPEACTABUTENECH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEILIECTB CIIY)KAT OCHOBOM Ul HU3YYECHUs
CYLIHOCTH IPOILECCOB (DOTOCUHTERA, IBIXaHNUS, TUILIEBAPEHMUSL.

B nnane QopmMupoBaHMs OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJIOB MTO3HAHUS U OIbITa IPAKTUYECKOTO MPUMEHEHUST HAYYHBIX
3HAHMI M3y4eHHE NpeaMera «XHUMHsD Ha YIIIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMU MpPEAMETaMM, BXOIALUIMMH B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHBIE MpeaMeThD», «MaremaThka |
uH(popmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu u3ydyeHum yudeOHOro mnpeamera «XHUMHs» Ha YIIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero obiiero odpa3zoBaHus (Ha 6a30BOM
YpOBHE), 3aJjaueil NePBOCTENCHHON 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHUMHUU Kak oOOJaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTHUUYECKOM
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpHhI. Penienne
TOM 3a7aud Ha YriayOJN€HHOM YpOBHE HW3Yy4Y€HHUs MpeaMeTa MpeArnoaraer
peanu3aluio Takux LeseH, Kak:

e (dopMupoBaHHE MPEACTABICHUI: O MaTepualbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B oOecrneyeHuu
YCTOMYMBOIO  Pa3BUTHUSI  YEJIOBEUECTBA: B  PEIICHUH  MOpoOsieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBOM O€30MacHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB JHEPIUH, B
00€eCleyeHnn PALMOHAIBLHOTO MPUPOIONOJIb30BaHUSA, B (POPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYpbhl YEJIOBEKA, & TAKXKE IKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBbIO M IPUPOIHOM Ccpese;

e OCBOCHME CHUCTEMBl 3HAaHMM, JEXAIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTEeCTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHbBIX
IIOHATUN, 3aKOHOB U TEOPUM XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HAa PAa3HbIX YPOBHAX — AaTOMHOM, HWOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJIIDHOM, O  TEpMOAMHAMMYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHNUSI XMMUYECKUX PEAKLIMM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHbIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMWYECKHX 3HAHUU I OOBSCHEHUS
KJIFOUEBBIX HJEH M MpoOJieM COBPEMEHHON XUMHH, JJIsi OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBJICHUM, MUMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPO.Y;
IPaMOTHOTO pEIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaIKM3a U OIEHKH C MO3UINI AKOJIOTHIECKON O€30MaCHOCTH MOCIEACTBUI
OBITOBOMI M IMPOW3BOJCTBEHHOM JAESATENIBHOCTU YEJIOBEKA, CBSI3AHHOW C
XUMHUYECKUM  TMPOU3BOJICTBOM, HCIIOJB30BAHUEM M  MepepaboTKou
BEIIECTB;

yrayOneHne  MpeACTaBICHUHM O  HAYYHBIX  METOJaxX  IIO3HAHWS,
HEOOXOJUMBIX JI1 TPUOOpPETEHHS YMEHUN OpPUEHTHPOBATHCS B MHUPE
BEIIECTB W OOBSCHEHUS XUMHUYECKHX SIBJICHUH, HMMEIOMIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JEATEIIBHOCTH U MIOBCEAHEBHON KU3HMU.

B mnnmaHe peanuzanuy MEPBOOYEPEAHBIX BOCHUTATEIBHBIX M Pa3BUBAKOLIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeaHEro oOIiero o0pa3oBaHUsl MPU H3YUYEHUU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKe eI U 3a/1a4H, KaK:

BOCIIUTaHUE YOCKAEHHOCTH B II0O3HABAEMOCTH SIBJICHUM TIPHPOJIBI,
YBOKCHHS K TpOILEeCCY TBOpYECTBA B OOJACTH TEOPETHYECKUX M
MPUKIATHBIX HCCICIOBAHUA B XHMHH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO M TIO3HAHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKUX
crocoOHOCTeW oOydaronuxcsi, (GOpMUPOBAHHWE y HHUX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOPa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHON Mpo(deCCHOHATBHON U OOIIECTBEHHOMN JIeITEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

dbopMHpOBaHHE YMEHWUH W HABBIKOB Pa3yMHOTO NPHPOIOIIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITa OOIIECTBEHHO-
MOJIE3HOM HKOJIOTHYECKOH JIESITEIIbHOCTH.

OO6miee ynCIo 9acoB, MPEAYCMOTPEHHBIX Ui M3YUYCHUSI XUMHUHU Ha YTITyOJIeHHOM
YpOBHE cpeliHero obmiero obpazoanus, coctasisier 204 vacos: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 gaca (3 yaca B HeZIeJO).



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUM.

IIpenMer U 3Ha4YeHHWE OPraHUYECKOM XHWMHM, NPEACTaBICHHE O
MHOT000pa3iy OPraHUYECKUX COEAMHEHUII.

DIEKTPOHHOE CTPOEHUE aToMa yIJepojia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXKHOCTHM aroMa yriepoaa. XUMUYEcKas CBS3b B
OPraHUYECKUX COCOUHEHUAX. Tumbl THOpUIU3ALMM AaTOMHBIX  OpOuUTasel
yriepoaa. Mexanuszmbl 00pa30oBaHUsI KOBAJIEHTHON CBA3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBI TEepeKpbIBaHUS AaTOMHBIX oOpOWUTaned, G- U T-CBA3M.
OnuHapHasi, JBOMHAs W TpoWHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJax
opranuyeckux BemlecTB. [loHsiTHE O CBOOOIHOM paaukaie, HykKiIeopuie Hu
anexkTpodue.

Teopuss crpoeHnss opraHumdeckux coenuHeHud A.M. bytnepoBa wu
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHUYECKUX COEIUWHEHUWA. MONEKyIsIpHble U  CTPYKTYpHble  (DOPMYJIBI.
CrpykrypHble (OpMyJbl pa3iMYHbIX BUJOB: pa3BEPHYTas, COKpallEHHas,
ckenetHas. M3omepus. Bunabl u3oMepuu: CTpPyKTypHas, IPOCTPAHCTBEHHAs.
OnekTpoHHbIe YPHEKTHI B MOJIEKYJIAX OPraHUYECKUX COCTUHEHUU (MHIYKTHBHBIN
Y ME30MEPHBINA 3P PEKThI).

[IpencraBienne o kinaccudUKalMM oOpraHuYeckux BemiecTB. [loHsatne o
byHKIIMOHAIBHOM TpyIie. I'oMosorus. I'oMonoruueckue psajapl. CucTeMaTndeckas
HoMeHKatypa opranudeckux coemuHenuii (IUPAC) u TpuBHaibHbIe Ha3BaHHS
OTJEJIbHBIX ITPEACTABUTEIICH.

Oco0eHHOCTH U KJIacCHU(UKALMS OpraHUYecKuX peakuui. OKHUCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLIINH B OPraHUYECKON XUMUH.

OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W MX MPEBPALICHUN:
O3HaKoOMJIeHHE ¢ oOpa3llaMu OpraHMYeCKUX BEIIECTB M MaTepuajaMu Ha HX
OCHOBE, OMBITHI O NPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHUU
(taBieHue, OOYIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJACJIECH MOJIeKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoasbl.

Anxansl. ['omonorndeckuil psij ankaHoB, oOmas (GopMynia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKY alIKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTasiell yriepoja, o-cBs3b. DHU3MUYecKHUe CBOWCTBA
AJIKAHOB.



XHWMHUYECKUE CBOMCTBA aJKaHOB: pEAaKIMH 3aMELIEHUs, W30MEpHU3alNH,
JETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHHU3ME PEAKIUI PaJuKaIbHOrO 3aMEIICHUSI.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs: U IPUMEHEHHUE alIKaHOB.

Huknoankanel. OOmas dhopmysa, HOMEHKIATypa u uomepusa. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKMX CBOWCTB MalbIX (LMKJIONPONAH, LHUKIOOyTaH) H
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOTy4YeHUs U
NPUMEHEHUE [IUKIOATKAHOB.

Ankenbl. 'oMosiOrHuecKuil psii akeHoB, 0011ast popMyiia, HOMEHKIIATYpa.
DIeKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKCHOB, SP’-
rudpuan3aiys aTOMHBIX oOpOuTaneil yriaepoaa, o- U m-cBa3u. CTpyKTypHas u
reoMeTpudeckas (mmc-TpaHc-) wu3oMmepus. Dusndeckwe CBOWCTBA aKEHOB.
XHWMHUYECKUE CBOMCTBA: pEaKIMU MPUCOEAUHEHHS, 3aMEUICHUS B O-TIOJIOKEHUE
IpU JBOMHOW CBSI3M, MOJIUMEpPHU3alMK U OKucieHus. [IpaBuiio MapKOBHUKOBA.
KauecTBeHHble peakiuu Ha JABOWHYIO CBs3b. CrOCOOBI MOYYEHHS U MPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus aikaaueHoB (CONPSKEHHBIE, H30JIUPOBAHHBIE,
Kymyauposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI U XUMUYECKUX CBOMCTB
conpspkéHHbIX  gueHoB, 1,2- u 1l 4-npucoenunenue.  [lomumepusanus
CONPSDKEHHBIX JUeHOB. CrIOCOOBI MOTyUYeHUs U TPUMEHEHUE aJIKaHUEeHOB.

Ankunsl. ['omonioruueckuil psij alkKuHOB, oO1as (popMyia, HOMEHKIATypa U
MU30MEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3anusi aTOMHBIX opOuTaneil yriaepoga. @uznueckue CBONCTBA AJIKMHOB.
XWUMUYECKHE  CBOWCTBA:  pEAKUMHM  NPUCOCAWHEHUS, JAUMEPU3ALUU U
TpUMepu3aluu, okuciaeHus. KucioTHeie CBOMCTBA alIKWHOB, UMEIOIIUX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peaKMu Ha TPOUHYIO CBS3b. CIIOCOOBI MOTyUEHHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMatuueckue yrieBoaoponabl (apeHsl). ['omosiormyeckuii psii apeHoOB,
obmiast popmyrna, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJIbl OeH30a. Ddu3nueckue CBOHCTBA apeHOB. XHMHYCCKHE
CBOMCTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKLUU 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJLOPOJHOM DPAJUKAIIE, PEAKUHUHM MPUCOCAUHEHHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBinenne 00 OpPUEHTHUPYIONIEM JCUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TpPUMEpPe AQJIKWIbHBIX pPaIUKaIOB, KapOOKCHUIILHOM,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbI, aTOMOB TaJoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB cTupoia. [lomumepusanus ctuposna. CrnocoObl MoxydeHus: u
NPUMEHEHUE apOMATUYECKUX YTIIEBOJA0POIOB.

[Tpuponusiii ra3. [lonytaeie HedTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbI# yroias ¥ npoaykTel ero nepepadborku. CrnocoOsl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TePMUYECKUN, KATATUTHYECKHUI), PUPOPMUHT, MHUPOIIU3.
[IpoaykTel mepepaboTku HEDTU, UX MPUMEHEHHE B IPOMBIIIIIICHHOCTH U B OBITY.

I'eneTnueckas CBsI3b MEXKY PA3IUYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIEBOAOPOIOB. Peakiuu
3aMeIeHUs TajoreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIy, [HAHOTPYIIY,
amuHorpymnmy. JleiicTBue Ha TallOT€HIPOU3BOJHBIE BOJAHOTO U CIHUPTOBOIO
pactBopa wwENoud. B3auMoaelcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIMHKOM.
[Tonsarue 0 METaJIJIOOPTaHUYECKUX COCMHEHUSIX. Hcnonb3oBanue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M TPH CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB WM WX MPEBpAICHUMN:
n3ydeHue (U3NIECKUX CBOMCTB YTJICBOJOPOIIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KiaccoB (oOeclBeuMBaHHE OPOMHON WU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJlMs, B3aUMOJCICTBUE allETHIIEHA C
aMMUaYHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoga YU BOAOpPOJAa B OPraHMYECKUX BEIIECTBAX, MOJY4YEHUE OTHICHA U
U3Y4YEHHUE €ro CBOMCTB, O3HAKOMJIEHHE ¢ KoJuleKuuamu «HepTb» u «Yromwpy, c
oOpasllaMM TUIACTMAcC, KaydyKOB U PE3HUHBI, MOJCIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB U raJOT€HIPOU3BOJHBIX YIIIEBOJIOPOIOB.

Kucsiopoacoaep:kanue opranndeckue coeJMHEHHU.

[IpenenvHbie onHOAaTOMHBIE cnupThl. CTpoeHue MOJEKya (Ha MpuMepe
MEeTaHoJa W 3TaHoja). ['omonormyeckuid psa, odmwas Gopmyna, H3OMEpPHUS,
HOMEHKJIaTypa U  kiaccudpukanus. Dusnueckue CBOHCTBa  MpeAeiIbHBIX
OIHOATOMHBIX CHUPTOB. BomopoaHbie CBS3M MEXKIYy MOJIEKYJIaMU CIHPTOB.
XWUMUYECKHE CBOWMCTBA: pEaKUMH 3aMEUIEHUs, AETHApaTaluy, OKHUCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYEeCKUMH U  HEOPraHWYECKUMHU  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. J[efCTBHE 3TaHOIa U METaHOJIA
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHHUS] U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

ITpocTeie aupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTH (BU3UICCKUX H
XUMHUYECKUX CBOMCTB.

MHoroaToMHbI€ CIUPTHI — STUICHIJIUKOAbL W TiHIepuH. Duzudeckue u
XUMHUUYECKUE CBOMCTBA: PEAKIMU 3aMEIICHHUSI, B3aUMOJEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIIOTaMH, KAuE€CTBEHHAs pPEaklusi Ha MHOrOaTOMHBIC
cnupThl. [IpencraBienne o0 MeXaHM3ME PeaKIUA HYKJICOPUIHLHOTO 3aMEIICHHUS.
JeiictBue Ha opraHu3Mm 4yenoBeka. CrocoObl TOJYyYEeHHS] U MNPUMEHEHHE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYMIIBI U
oeHzonpHOrO sAnpa. dusznueckue cBoiicTBa ¢eHosa. OCOOCHHOCTH XUMHYECKUX



cBoiicTB (enona. KauecTBenuwvie peakuuu Ha ¢(eHosl. TOKCHYHOCTH (peHomna.
CrniocoObl osrydeHust u npuMeHenue dpenona. GenondopmanbaeruaHas cMoia.

KapOoHuibHbIe COETUHEHUS — aTbACTUAB U KETOHBI. JJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyHIibl. ['OMONOrMYecKkue psabl albJErUA0OB U KETOHOB, 00IIas
dbopmyrna, uzoMepuss U HOMeHKJIaTypa. Du3MUecKkue CBOWCTBA albACTUIOB U
KETOHOB. XHMMHYECKHE  CBOWCTBA  QJIBJETHUJIOB U  KETOHOB:  pPEAKLIHH
npucoeAnHeHns. OKUCIIEHUE allbJIETU0B, KAYECTBEHHBIE PEAKIIUN HA aJIbICTUIbIL.
Crioco0bl TosTyueHus: ¥ MPUMEHEHHUE allbJeTUI0B U KETOHOB.

OOHOOCHOBHBIE MpEAEIIbHbIE KAPOOHOBBIE KUCIOThI. OCOOCHHOCTU CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepus 1 HOMeHknarypa. dusndeckue cBorcTBa
OJIHOOCHOBHBIX TPEICIbHBIX KapOOHOBBIX KUCIOT. BOJOpoaHBIE CBS3M MEXKITY
MOJICKYJIaMHA KapOOHOBBIX KHCJIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHBIC CBOWCTBA,
peakuusi STepUPUKALNUHA, PEAKIUU C Y4YaCTUEM YIVIEBOJOPOJHOTO pajuKana.
OcoOEHHOCTM CBOMCTB MypaBbUHOM KHCIOTHL. [loHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOKHBIX 3¢dupax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOICTB HEMNPENENIbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIIMX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJEUHOBAs, JUHOIEBAS,
JIUHONEeH08as KUCIOThl. CIOCOObI MOTYYeHHs] U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonormueckuit psa, oOuias ¢opmyia, U30MEpUS U
HOMEHKJIaTypa. Du3nyeckne M XUMUYECKHE CBOMCTBA: THIPOJU3 B KHUCION U
HIETIOYHOM cpee.

XKupsi. Ctpoenue, pu3nUecKkue 1 XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIUX OCTATKU
HEIPENENbHBIX KUPHBIX KACIOT. JKHUpBI B Ipupoe.

MpI1a Kak COJM BBICHIMX KapOOHOBBIX KHUCJIOT, WX MOIOIIEE JICHCTBUE.
OO6mras xapakTepucTuka yrieojoB. Kinaccudukanus yrieBooB (MOHO-, JTu-

U Tonucaxapunbl). MoHocaxapuibl: TJIOKO3a, (PpyKTO3a, TajnakTo3a, pudo3a,
ne3okcupu0o3a. Ou3ndeckre CBOMCTBA U HaxoxiaeHUe B npupojae. dorocuHres.
XUMHUUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIUH C YYACTUEM CIIUPTOBBIX U albIETUIHON
IPYII, CIHUPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. I[IpuMeHeHHE TIIIOKO3bI, €&
3HAYCHUE B KU3HEJECITEIBbHOCTH OpraHu3Ma. Jlucaxapuibl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBnuBaronye U HEBOCCTAHABIMBAKOIIME Aucaxapuabl. ['maponns
nucaxapuaoB. Haxoxaenue B mpupone U npumeHenue. [loamcaxapuapl: kpaxmar,
[NIMKOTeH U 1eunono3a. CTpoeHHE MakpOMOJIEKYJ Kpaxmalia, TJIUKOT€Ha |
EeJUTIOJI03bl.  DU3MYECKHEe CBOMCTBA KpaxMayia W IEJUIOJ03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KaYECTBCHHAs PEAKIUSA C HOJIOM. XHUMHYECKHUE
CBOMCTBA LEJUIIONO3bI: TUIPOJIN3, MOJydeHHe 3(pupoB 1euiono3el. [lonsartue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIM MIEIK).



OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBpPALLCHUMN:
PacTBOPUMOCTb PA3JINYHBIX CIIUPTOB B BOJIE, B3aUMOJIECUCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHUE 3THUJIOBOIO CIMPTA B aJbACTH] Ha PACKaJIEHHONW MEIHOW IPOBOJIOKE,
OKHCJIEHUE STWJIOBOTO CHUpPTA JUXPOMATOM Kajldsg (BO3MOXHO MCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIHMH Ha aibAeruibl (C THIPOKCUIOM
nuammuHcepeopa(l) u  ruapokcuaom  Mmenu(Il)), peakuus riMnepuHa €
rugpokcuiom Mmeau(ll), xumuueckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEMCTBHE pacTBOpa IIIOKO3bl ¢ ruapokcunom menu(ll), BzaunmopeiicTeue
Kpaxmajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 33Ja4 1o teMam «CrnupTel u
denomnsny, «Kapoonossie kucnoTbl. C0XKHBIE 3QUPBD).

A3oTcoaep:kaniue OpraHndecKue coeJMHeHusl.

AMUHBI — OpraHMYecKre MPOU3BOAHbIE amMmMuaka. Kmaccuduxaimss aMuHOB:
anupaTUYecKue M apoMaTHUYECKUe; INEPBUYHBIC, BTOPUYHBIE W TPETUYHBIE.
Crpoenne MoJieKyJ, oOmas GopMmyiia, U30Mepus, HOMEHKIATYpa U (U3UUYECKUE
cBOMcTBa. XMMHYECKOE CBOWMCTBA alnM(PATUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aWMOJCHCTBUE IEPBUYHBIX AMMHOB C a30THUCTOM KHCIOTOW.
Conu anKuIaMMOHHUS.

AHUIIMH — TpEeACTaBUTENb AaMHHOB apomaTudeckoro psnpa. CrpoeHue
aHWwIMHA. B3auMHoe BiusiHUE TPyI aTOMOB B MoJieKyJse aHWIMHA. OcoOeHHOCTH
XMMHUYECKUX CBOWCTB aHWIMHA. KadyecTBeHHble peakuuu Ha aHuWiIuH. CrocoOsl
MOJIyYeHUs] U NpHUMEHEeHHe anudaTudyeckux amMuHOB. llomydeHue aHumuHa u3
HUTPOOEH30a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAenbHbIE IPEICTABUTENM OL-
AMUHOKHCIIOT: IJIMIMH, anaHuH. Pu3HyYecKue CBOWCTBA  AMHUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AaMMHOKHUCIOT Kak  aM(OTEpHBIX  OpPraHHUYECKHUX
COCIMHEHUW, peakIUs TMOJIUKOHACHCAllMK, OOpa30BaHHE NENTUAHOW CBA3M.
buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 ¥ TUIPOJIU3 MENTHIOB.

benku kak npuponaHelie nonumepsl. [lepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XHWMHUYECKHME CBOWCTBAa OEJIKOB: THUIAPOJIM3, JEHATyparus,
KayeCTBEHHbIE PEaKIIMH Ha OEIIKU.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W MX MpPEBpaLICHUMN:
pacTBOpeHHe OEIKOB B BOJE, JCHATypalusl OEJKOB MpPU HAarpeBaHUU, LBETHHIC
peakiuy Ha OEJIKH, pPelleHHe HKCIEPUMEHTAIbHBIX 3a]a4 M0 TeMaM
«A30TCOIEp)KAIlME  OPraHWYECKUE  COCIMHEHHS»  H «Pacno3znaBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKyJIsIpHBIE COeTMHEHUS.

OCHOBHbIE MOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJUMEPHU3ALNU, CPEIHSSI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUU —
MOJIMMEPU3ALUS U TTOJIMKOHACHCALIUS.

[Tonmumepubie Matepuanbl. IlmacTMaccsl  (MOJUATUIIEH, MOJIUIIPONMIICH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TOJUMETHIMETAKPUIAT, IOJIMKApOOHATHI,
noJIMdTUIICHTEpePTaNar). Y THiU3alus u nepepadoTka miacTyuka.

DJ1acTOMEpHI: HATypAJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBLIN) M CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIEe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsbl CIEUHUAIBHOTO Ha3HA4YCHUS (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMOpa3iiaracMble MOJIUMEPHI).

OKCIEpUMEHTAIbHbIE METOJIbl HM3YYE€HHUs BEIIECTB U UX MPEBPAILCHUI:
O3HAaKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE OJKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «Pacro3HaBaHue
MJIACTMACC U BOJIOKOH.

Pacuérnrie 3agaumn.

Haxoxaenue MosekyasipHOM (QOpMysIbl OpPraHUYECKOrO0 COEJUHEHHS IO
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOASIIMX B €ro0 COCTaB, HaXOXJICHHE
MOJIEKYJIIPHON  (POPMYJIBI OPraHUYECKOro COEAMHEHHS 10 Macce (00bEMY)
MPOJYKTOB CroOpaHusi, MO KOJIMYECTBY BemlecTBa (Macce, 00BbEMY) MPOAYKTOB
peakiMy W/UIUW KMCXOAHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (DopMyIibl
OpraHUYECKOTO BEIIECTBA HAa OCHOBE €ro0 XMMHUYECKUX CBONCTB WJIM CHOCOOOB
MOJIYYEHHUsI, OMpeJeleHUEe J0JIM BBIXOAA MPOJYKTAa PEAKIMU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaniust MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUU OPraHUYECKOU XUMUU B
10 kyacce OCYIIECTBISIETCS Yepe3 HCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TOHSATHUM, TaK W TOHATUW, NPUHATBIX B OTIEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OO01ue ecTecCTBEHHO-HAYUHbIC TTOHSTHUS: SIBJICHUE, HAYUYHBIA (DAKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaM3, CHUHTE3, KIAacCHU(PUKaLMs, HaOIIOAEHUE, H3MEpPEHUE,
AKCTIEPUMEHT, MOJICJIb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, TIPOTOH, HEUTPOH, MOJIEKYJa,
DHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE
BEIECTBA, (DM3WYECKUE BEIMYMHBI, CAMHHIIBI U3MEPEHHS, CKOPOCTb, JHEPTHS,
Macca.

buonorusi:  kineTka, opraHu3M, OdKOCHCTeMa, Ouocdepa, MeTab0JIHU3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIN U TeTEPOTPOQHBIN THUIT TUTAHUSI, OPOKECHUE,



dboTocuHTE3, NBIXaHWE, OENTKHU, VYIJIEBOIbI, >KUPBI, HYKIECHHOBBIE KHCIOTHI,
(hepMEeHTHI.

['eorpadusi: mone3Hple HCKOMAeMbIe, TOTUIHBO.

TexHoOTHSA: THINEBbIE TMPOAYKTHI, OCHOBHI PAallMOHAIBLHOTO TIHTAHUS,
MOTOIIIME CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KJIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifep. XUMUYeCcKui 3neMeHT. M3otonsl. CTpoeHue
ANEKTPOHHBIX O000JOUYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Knaccudukaius XuMUYECKUX AJIEMEHTOB (S-, P-,
d-, f-smementnl). PacmpenencHue SJICKTPOHOB 10 ATOMHBIM  OPOUTAJISAM.
DneKTpOHHbIE KOH(PUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—4E€TBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

ITepuonnueckuit 3axkoH U [lepuonnyeckas cucremMa XUMUUYECKUX JIEMEHTOB
.. MengaeneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XAMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOKHBIX BEHIECTB MO TpylnaM U I[EepUojaM. 3HAYCHHE
nepuoanueckoro 3akoHa /[.1. Menneneesa.

XuMHueckass CBs3b. BHABI XMMHMUYECKOM CBS3M: KOBAJICHTHAs, HWOHHAas,
MeTajuinueckas. MexaHu3sMbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIM H
JIOHOPHO-AKIENTOPHBIA. DHEPTUsl U JJIMHA CBSI3U. [10AIpHOCTD, HATIPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KpartHblie cBsa3u. BomoponHas CBs3b.
MexmoneKyIsspHbIe B3AUMOJICUCTBUS.

BaneHTHOCTP M BaJCHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JHUTaHAbl. 3HAYE€HHWE KOMIUIEKCHBIX COCIMHEHHM.
[ToHsITHE O KOOPAMHAILIMOHHOW XUMUMU.

BemectBa  MOJEKYJISIPpHOTO W HEMOJICKYJISIDHOTO  CTpOCHMs.  TuIibl
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEILIECTB.

[TonsaTne o nucrnepcHeix cucremax. Mctuaubie pactBopsl. [lpencraBinenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIEHTPAIMH PACTBOPOB:
MaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HaceleHusie u
HEHACBIIEHHbIE PACTBOPBI, PACTBOPUMOCTh. KpHucTamnoruaparsl.



Knaccudukanus m HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHMS OTIEIbHBIX NPEICTABUTENCH HEOPTaHUYECKUX BELIECTB.

Krnaccudukanys XuMUYeCKUX peakinii B HEOPraHMYECKOW U OpPTaHUYeCcKOM
XUMHH. 3aKOH COXPAHEHUS MAcChl BEIIECTB; 3aKOH COXPAHEHUS W MpEeBpallcHUs
HHEPTUU MPU XUMHUYECKUX peakiusX. TernoBbie 3QPEeKThl XUMUUECKUX PEaKIIUi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XMMHUYECKOH peakinu, €€ 3aBUCUMOCTh OT Pa3UYHbIX (PAKTOPOB.
['omoreHHsIe U TeTeporeHHble peakunu. Katanus n katanu3aTtopsl.

OO6patumble U HeOOpaTUMBbIE peakIuu. XUMHUUecKoe paBHoBecue. KoHcTaHnTa
XUMHYECKOro paBHOBecUsl. (DAKTOPBI, BIHUSIONIAE HA TOJIOKEHHE XHUMHUYECKOTO
pPaBHOBECHS: TEMIIEPATYpa, AABJICHUE W KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunuun Jle Hlarense.

Onektponutuueckas auccoranus. CuiabHbIE W CiaOble  3JIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpela BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEWTpalbHas,
nienoyHas. Bomopoausiii mokazatens (pH) pactBopa. I'maponus cosneid. Peakuuu
MOHHOTO0 OOMEHa.

OKHUCAUTENPHO-BOCCTAHOBUTENbHBIE  peakund. CTEneHb  OKUCIECHUS.
Oxkucnurens M BOcCTaHOBUTENb. [Ipomecchl OKHCIEHHUS W BOCCTAaHOBJICHUS.
BaxHeiilime OKHCIUTETM U BOCCTAHOBHUTENU. MeToj 3JIEKTpOHHOTO OajaHca.
DIEKTPOIU3 pacTBOPOB U PACILJIABOB BEUIECTB.

DKCNEPUMEHTAIbHBIE METOJAbl HW3YyYE€HUs BEHIECTB M HMX MPEBPALICHUI:
pa3JIOKEHWE TEPOKCHUIA BOJOPOJA B TMPUCYTCTBUM KaTaau3aTropa, MOJEIU
KPUCTAJUIMYECKUX PEUIETOK, TPOBEICHUE PEaKIMil MOHHOTO OOMEHa, OIpe/iesieHre
Cpeapl PacTBOPOB C MOMOIIBIO WMHAUKATOPOB, W3YyUYECHUE BIUSHUS PA3JIAYHBIX
(GakTOpoB Ha CKOPOCTh XHMHUYECKOW PEaKIUU W TIOJOKEHHE XUMUYECKOTO
PaBHOBECHSL.

Heopranuuyeckast XuMusl.

[Tomoxenne HemeramnmoB B Ilepuoandeckol cHUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpOeHUSI UX aToMOB. Dusnyeckue
CBOMCTBa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomyuenue, ¢uzmyeckue U XUMUYECKHE CBOMCTBA: PEAKIMU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ WOpUIBL
TonIrMBHBIE SJIEMEHTHI.

["anorensl. Haxoxzaenue B mpupojie, cocoObl MOJy4YeHUs, (PU3NYECKUE U
XMMHUYECKHE CBOWCTBA. ['asioreHoBoAOpoAbl. BaxkHenne KUCI0pOACOAEPKALINE
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CHOCOOBI MOIYYECHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCTUHEHUN.



Kucnopon, o3on. JlabopaTopHble M TPOMBINUICHHBIE CHOCOOBI MOTYYEHUS
Kkuciopoga. Puznyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoja U
030Ha. OKCUBI U IEPOKCHIBI.

Cepa. Haxoxnenue B mpupojie, CHOCOObl TMONy4YeHUs, (PU3NYECKUE U
xummudeckue cBoictBa. CepoBogopona, cyiabuasl. Oxcun cepwi(IV), oxcun
cepbl(VI). Cepaucras u cepHas KHCJIOTBI M UX coid. OCOOCHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COEIMHEHU .

Azor. Haxoxaenue B TMpupojie, CHocoObl MOdy4YeHus, (puanyeckue u
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiau. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpumMeHenne azorta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxaenue B mpupoje, crnocoObl MOMydeHHs, (PU3UYECKHE U
xumuueckue cpoiictBa. Pochunsr U dochun. Oxcuabl Pochopa, dochopnas
kuciota u e€ comu. [Ipumenenue ¢dochopa u ero coenunenuid. dochopHbie
ya00peHus.

VYrnepon, HaxoXAeHWEe B NpUpoJe.  AJUIOTPONHbIE  MOIU(UKALUU.
duznyeckue M XUMHYECKHME CBOICTBAa IPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yronbHas kuciota u eé
COJIM. AKTHUBUPOBAHHBIA yToib, ajgcopouus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIprMeHeHne mpocThIX BELIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUM.

Kpemunii. Haxoxnenue B MpUpoae, CHOCOOBI MOMy4YeHUs, (PU3NYECKHE H
xumuyeckue cpoiictBa. Oxcun kpemHus(IV), KpemMHHEBas KUCIOTa, CHUIUKATHI.
[IpumeHeHne KpeMHUs U ero coeTMHeHni. CTeK10, ero nNoJiy4eHue, BUIbl CTEKJIA.

[Tonmoxenne mertamwioB B [lepuoanyeckon cUCTEME XUMHUUYECKUX DJIIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OO1iue
¢usnueckue cBoiicTBa MeTamwioB. IIpuMeHeHne MeTayuioB B OBITY M TEXHHUKE.
CnuiaBbl METAJIOB.

DNEeKTPOXUMHUYECKUN psAl  HampsbkeHuil wMetaiioB.  OOmme  crocoObl

MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIHs, NAPOMETAIUTYPIus,
anekTpoMeramtyprus. Ilonarue o koppo3un MetamioB. CrnocoObl 3alIUTBl OT
KOPPO3UHU.

OO6mrast xapaktepuctuka MetamioB |A-rpynmer [lepuogmdeckoit cucTembl
XUMHUYECKUX »dJeMeHTOB. Hatpuit u kamuil: mnonydeHue, ¢Qusnueckue Hu
XMMHWYECKHE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCAUHEHUN.

O6mrast xapakrepuctuka metawioB |IA-rpynmer [lepuoanueckoii crucTembl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajlblMi: MojydeHue, (Qusnueckue u
XUMHUYECKUE CBOWCTBA, NPHUMEHEHHUE IMPOCTHIX BEMIECTB M HMX COCIWHECHUM.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUiL: noydeHue, pu3ndeckre U XMMHUECKHe CBOMCTBA, MPUMEHEHHE
IPOCTOTO BeIlleCTBA M €ro coequHeHuH. AM@OTepHble CBOMCTBAa OKcHla U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OO6miass  xapakTepucTUKa MeTauloB moOouyHbIX moarpynm  (b-rpymm)
[leproguyeckoil CUCTEMbl XUMUYECKHUX JIEMEHTOB.

du3nYecKue U XMMUYECKUE CBOMCTBA XpOMa M €ro coeauHeHuil. OKcuabl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarel U aAuxpomatbl, UX
OKHUCIIUTENIbHBIE CBOKCTBA. [loyueHne u npuMeHeHne Xpoma.

@u3nueckue M XHMHUYECKHE CBOWCTBA MapraHila U €ro COCIMHEHUH.
Baxnetimue coenunenuss wmapranma(ll), wmapranma(IV), wapranma(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCJIUTEIbHBIE CBOMCTBA.

®u3znyeckre U XMMHUYECKHE CBOMCTBA jKelie3a U ero coeauHeHuil. OKCcuipbl,
rugpokcuansl u conu xenesa(ll) u xeneza(Ill). Ilonmydenue u npuMeHeHHe xeles3a
Y €r0 CILIABOB.

Pu3NYeCKUe U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lonyuenue u
IIPUMEHEHUE MEIU U €€ COCUHEHUN.

[uuk: monyyeHue, (u3Myeckue M XUMHUYECKHME CBOWCTBA. AMpOTEpHbIE
CBOICTBA OKCHJIA U THIPOKCUA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[pumenenue
LMHKA U €r0 COCUHECHUII.

OKCIEpUMEHTANbHBIE METOJIbl HM3Y4YE€HUs BEIIECTB M HUX MPEBPaIlCHUN:
U3ydyeHue o0pa3lioB HEMETAJJIOB, ropeHue cepel, (ocdopa, xkeneza, MarHus B
KHCJIOPOJE, H3Y4YEHHE KOJUIEKIMH «MeTamibsl W CruiaBbl», B3aUMOJIECHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJAOW (BO3MOXHO HCHOJb30BAHHE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA U KEJIe€3a C pacTBOpaMHU KHUCIOT H
1IeJI04Yeld, Ka4eCTBEHHbIE PEAKI[MU Ha HEOPTaHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBI METAJJIOB, B3aWMOJICUCTBUE THUIPOKCUIIOB AIIOMUHMS U IMHKA C
pacTBOpaMH KHCIIOT U IIEJIOYEH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«l"amorens», «Cepa u e€ coemuHeHus», «A30T U pochop U UX COCTUHEHUSY,
«Mertasibl TIIaBHBIX MOATPYHI», «MeTabl MOOOYHBIX MOATPYIIID).

XuMHUS U )KU3Hb.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO pa3BUTHs YesoBeuecTBa. [lonsaTue
O HAy4YHBIX METOJAx IIO3HAHUS M METOAOJOTMM HAy4YHOTO HCCIIEIOBAHMS.
Hay4Hble npuHIMIBI OpraHu3alid XUMUYECKOT0 TPOou3BoIcTBa. [IpoMbIlIeHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKa,
CEpHOW KHUCIIOTHI, MeTaHoJa). [IpoMbIlIICHHBIE CIOCOOBI MOTYyYEHUS] METAIOB U
CIUIaBOB. XMMHWYECKOE 3arpsi3HEHUE OKPYKAKOLIEH Cpelbl U €ro IMOCIEACTBHS.
Ponb xuMuu B 00ecrieueHnH SHEPreTHUeCKor 0€30MacHOCTH.

Xumuss ©  300poBbe 4yenoBeka. JlekapctBeHHwble cpexactBa. IIpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapartoB. Pojib XuMuu B pa3BUTUH MEAUIUHEI.



XWMHS THIIA: OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE N100aBKu. Poib xumun B
oOecIieyeHU ! IMUIIEBOI OE€301aCHOCTH.

Kocmernueckne u mapgromepusie cpenactBa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl IpEnapaToB OBITOBOM XHMHUM B IOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTEIBCTBE: BAKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

Xumus B CeIbCKOM X03siiicTBe. OpraHndeckie 1 MUHEPAJIbHbIEC YI0OpECHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKU, CTEKIIO, K€paMHUKa.
Marepuansl 155 31eKTpoHuKH. HaHOTEXHOIOTHH.

Pacuérurlie 3amaun.

Pacuétel: mMacchl BemiecTBa Wid 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0bEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIH OJHO U3
BEIIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKkuuu, €clid OJIHO W3 BEIIECTB JIaHO B BHJIE PACTBOPA C OMNPEICIEHHOU
MAaCCOBOM JIOJIEd PACTBOPEHHOTIO BEMIECTBA, MACCOBOM JOJM W MOJSIPHOM
KOHIICHTpAI[MK BEIIECTBA B PACTBOPE, JOJU BBIXOJA MPOJAYKTAa PEaKIUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed TNpU  HM3yYCHUH  OOIIeH U
HEOpPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIIOJIb30BAHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK ¥ MOHSTHM, NMPUHATHIX B OTICIHHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlU3, CUHTE3, KJacCU(UKaIUs, MePUOJUIYHOCTh, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOIENb, MOJICIMPOBAHHUE.

®u3uka: MaTepus, MHKPOMHUDP, MAaKpOMHUp, aTOM, OJJEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUUECKHUI YPOBEHb,
BEI[ECTBO, TEJIO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA, WJCAIbHBIA Ta3,
dbuznyecKre BETUYUHBI, €TUHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorusi: kierka, opraHusM, sKocuctema, orocdepa, MeTaboIM3M, MaKpoO-
U MUKPODJIEMEHTBI, OCJIKH, KUPbI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
pECYpCHI.

TexHoJIOTHs: XUMHUYECKasl MPOMBIILICHHOCTh, METAJUTYPIrusi, CTPOUTEIbHbIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIILICHHOCTD,
dapmareBTUUYECKask TPOMBIILIEHHOCTh, IPOU3BOJICTBO KOCMETHUECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPHAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJOT'HH.



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHUCTEMHO-NIEATENLHOCTHBIM TMOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHETro
oOmiero o0pa3oBaHUs BBIICICHBI  CIEAYIOMIAE COCTABIISIIONINE: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUHCKONW TpakIaHCKOW WACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOyYaromuxcsi pPyKOBOACTBOBATHCS
NPUHATBIMA B OOIIECTBE TMpaBUJIaMd W HOPMaMH TIOBEICHHS; HaJIUYHE
MPABOCO3HAHUS, SKOJOTMUECKON KYJIbTYPhI; CIOCOOHOCTh CTABUTh 1IE€IU U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE PE3ydbTaThl OCBOEHUS TpeAMeTa «XHUMHUS» OTpaxkaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIIBHOM U TMPAKTUYECKON JeATeIIbHOCTH
oOyyJaromuxcsi B MpoLiecce peain3aluu 00pa3oBaTeIbHON JEATEIbHOCTH.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS TNpeaMeTa «XHMHUS» OTpaxkaroT
c(hOpPMHUPOBAHHOCTh OTBITa IMO3HABATEILHOW W MPAKTUYECKON JESTEIHHOCTU
oOyyJarommxcsi B MPOIECCe peain3alur 00pa3oBaTEIbHON JEATEIBHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUSI:

OCO3HaHMS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPABOTIOPSIIIKY;

MPEJCTABICHUS] O COLMAJIBHBIX HOpMax U TMpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON MESITEIBHOCTH TIPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W MO3HABATEJIbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB yUeOHOM IEATeTbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOLICHUS K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€YECTBCHHON XUMUH;

YB@KEHHSI K TIPOIIECCY TBOPYECTBA B O0JIACTHM TEOPUU U MPAKTUUYECKOTO
NPUJIOKEHUS XHWMHHM, OCO3HAHMUSI TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOTOTIUBLIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U NPAKTUKOB,;



MHTEpeCca U TIO3HABATEIbHBIX MOTHBOB B TMOJYUYEHHH U MOCIEIYIOIIEM
aHanu3e UHPOpPMAIMU O MEPEIOBBIX JOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE U TOCTYIKH CBOMX TOBAPHILEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUMN
MOCTYTKOB;

4) popMupoBaHuUs KYJIbTYPHI 310POBbSI:

MMOHUMaHUsl LIEHHOCTEH 310poBOro u Oe3omacHOro oOpa3a KU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIroficHUsl TpaBwi 0€30MacHOTO OOpallleHUs C BeElIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUA [EHHOCTH TMPaBWI HWHANBUAYAIbHOTO U  KOJJICKTUBHOTO
0€3011acCHOr0 MOBEACHUS B CUTYaLIUsAX, YTPOKAIOLIUX 3/10POBbIO U )KU3HU JIIOJEH;

OCO3HaHUSl MOCIEACTBUA W HENPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOIECHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIUTAHHUSI:

KOMMYHHKAaTUBHOW  KOMIETEHTHOCTH B  y4e0OHO-HCCIIEeI0BATEIbCKON
NESATEIbHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUECKOM ©  JAPYTUX  BHIAX
JeSITeJIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHWH TMPaKTUYECKUX 3aaa4
COI[MAILHOM HAIMPABJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY HM3YYCHHIO TPOodeccCuil pa3TuyHOro poja, B TOM
YHCJIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUU 110 XUMUH;

yBaXEHUSI K TPyNy, JIOJAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATHHON TPACKTOPUU
oOpazoBaHus, Oyaymieil npodeccuu W peanu3alud COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 9K0JIOTHYECKOT0 BOCTIHTAHMS:

AKOJIOTHYECKHU 11e7€CO00pa3HOr0 OTHOIICHUS K MPUPOAE KaK MCTOYHUKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMJIe;

NOHUMaHUs TJI00aJBPHOTO XapaKTepa KOJOTHYECKHX MpoOsieM, BIMSHUSA
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSTHUE MPUPOAHON U COLMATIBHOM Cpebl;



OCO3HAHUSI HEOOXOJWMOCTH WCTOJIB30BAHMS JOCTIDKCHHM XUMUW IS
peLIEHHs] BOIPOCOB PAlMOHAIIBHOTO MPUPOAOTNIOIb30BaAHNS;

AKTUBHOTO HENPUATHS JACHUCTBUW, MPUHOCIIIUX BpEI OKPYXKAIOLIEH
MPUPOIHON Cpele, YMEHHS MPOTHO3WPOBATh HEOJIATOTPUSTHBIE SKOJOTHYECKUC
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
ombITa NEeATEIbHOCTH AKOJIOTHYECKON HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLUAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHUS aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOTO TMO3HAHUSI:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHenU(PUKU XUMUKM KaK HAayKH, OCO3HaHUSI €€ poJid B
GbopMHpPOBAaHUU PAINMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IE€JIOCTHOTO
IpeacTaBieHuss 00 OKpyXKaloleM MHUpPE KaK O €JIMHCTBE MPHUPOJBI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYUMOCTH XHMHH JUIsI COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHCTHYECKOM HANpaBICHHOCTH M BAaXXHOW pOJU B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYyJIbTYpPbl, B PEUICHUU TJIOOATBHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM U DKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTIeYeHUN
YCJIOBUM YCHEIIHOTO TPYy/ia U AKOJIOTUYECKH KOM(OPTHOM KU3HHU KAXKIOTO WICHA
00I11eCTBA;

€CTeCTBEHHO-HAyYHOM TPAMOTHOCTU: TIOHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIET0 MUpA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000OCHOBAHHbBIC 3aKIIIOUEHUS HA
OCHOBE HAy4yHbIX (DAKTOB M UMEIOIIUXCA JAHHBIX C IEJIbI0 TMOJyYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCIOJIb30BaTh XUMHUYECKUE 3HaHUS IS
perIeHus MpooOJieM B pPeaTbHBIX )KU3HEHHBIX CUTYyAITUsX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPhIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJIYYEHHIO HOBBIX 3HAaHUM 1O XUMUHU B
COOTBETCTBHHM C KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM TpyJAa B pa3nuuHbIX chepax npodeccruoHaIbHOM
JIEeSITEIHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOTpaMMBbl 10 XMMUU Ha YPOBHE
CpellHero 00111ero o0pa3zoBaHus BKIIOYAIOT:

3HaUYUMble  JUIsE  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIMXCA
MEXIUCIUTUTMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATHSA, OTPa’KaIoIIne
IETOCTHOCTh HAy4YHOM KapTUHBI MHpa U choenuduKy METOJOB MO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBICHUE,
mpoliecc, CUCTeMa, HaAyYHbIM (akT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, UCCIIEIOBAHKE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHble Y4eOHbIC NEeUCTBHS (ITO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJIATUBHEIC), o0ecrneunBaroIme dbopMupoBaHHe (GYHKITMOHATBHON
IPaMOTHOCTH M COITMAIEHON KOMITETCHITUN 00YyJarouXCs;
CIIOCOOHOCTH oOydJarommxcs KCITOJIb30BATH OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAJIbHBIC Y4YCOHBIC
JICVCTBHS B ITIO3HABATEIBHOW U COIMAIIBHON TTPAKTHUKE.

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a3oBble JIOTHYECKHE AeHCTBHUA:

CaMOCTOSITENIbHO  (OpMyIMpOBaTE U aKTyalu3UpoBaThb  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeNATh LEIN MACSITeNIbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUH UX
JOCTHKEHHSI, COOTHOCUTD PE3YIbTAaThl ACITEILHOCTH C MMOCTABICHHBIMH LIEJISIMHU;

MCIIONIb30BaTh TPH OCBOCHHM 3HAHWA TMPUEMBI JIOTHYECKOTO MBIIIICHHS:
BBIJIEISITh XapaKTepHbIE MPU3HAKK MOHITHM M yCTaHaBIMBAaTh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSICHEHUS! OTACIbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUU s KIAcCU(PUKALUU BELIECTB U
XUMHAYECKUX PEAKIINN;

yCTaHaBIUBaTh IPUYUHHO-CIEACTBEHHbIE CBS3M MEXIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pACCYKIACHHsS (MHIYKTUBHBIC, JEIyKTHBHBIE, IIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B PaccMaTPHUBAEMBIX
SIBIICHUSX, (DOPMYIUPOBATH BHIBOABI U 3aKITIOUCHHS,

NPUMEHSTh B MPOLIECCE MO3HAHUSA HCIOIb3yeMble B XMMHHU CUMBOJUYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIETbHBIC MTPEICTABICHUS — XUMHUUECKUNA
3HAK (CUMBOJI) 3JIEMEHTa, XUMHUYecKasi (popmysia, ypaBHEHUE XUMHUYECKOU



peakuuy — IMpU PELIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3a/ad,
IIPUMEHATh Ha3BaHHbIE MOJCIIBHBIC IIPEICTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 6a30BbIe HCCIEI0BATEIbCKUE NeiiCTBHUS:

BJIaJECTh OCHOBAMH METOJOB HAYYHOTO IMO3HAHHUSA BEUIECTB M XUMHUYECKHX
peakuuit;

(GopMynTupOBaTh LIEIH U 3a/1a4l UCCIEIOBaHUA, UCIIOIB30BaTh MTOCTABIICHHBIC
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOINPOCHI B KAaY€CTBE HWHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHMS TMIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQZICTh HABBIKAMU CAMOCTOATENBHOIO IUIAHUPOBAHWA W TPOBEIECHHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOII0JaTh 3a XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATH
0000IIEHMS U BBIBOABI OTHOCUTENIBHO TIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIIEI0BaHNU,
COCTaBJISITh 0OOCHOBaHHBIN OTYET O MPOIETaHHON paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEJOBATENIbCKOM M IPOEKTHOU
JESATEIbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIbHOMY
IIOMCKY METOJOB pELICHUs MPAKTHUYECKUX 3a7ad, MPUMEHEHUIO pPAa3JIUYHBIX
METOJIOB [TO3HAHHS.

3) pa6oTa ¢ uHpopmaIueii:

OpUEHTHPOBAThCA B PA3IMYHBIX MCTOYHUKAX HHPoOpManuu (HAy4yHO-
NomyJsipHasi JIUTepaTypa XUMHUYECKOIO COJIepKaHMs, CIpPaBOYHbIE I0COOMS,
pecypcbl MHTEpHETa), aHanM3upoBaTh WHPOPMALMIO PA3NIMYHBIX BUAOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEIIPOTUBOPEYNBOCTB;

(opMyIMpOBATH 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orOope wuHpOpMaIMK, HEOOXOAMMOW JJid BBINOJHEHUS Y4YeOHBIX 3aJad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3JINYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAJbHYIO  (OpMy  IpencTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TAOJIULbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3bIK B KauyeCTBE CpEIACTBA IMpU paboTe ¢
XUMHUYECKOM uHpopManueil: NpPUMEHATh MeEXNpeaMeTHble ((pU3ndecKkue WU
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, OpMYIIbl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

HCII0Jb30BAaTh 3HAKOBO-CUMBOJHNYCCKHUC CPCACTBA HATI'TLIAHOCTH.

KoMmyHHKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:



3aJ1aBaThb BOIIPOCHI 110 CYIICCTBY 06CY)KI[3.CMOI\/'I TEMBI B X0J€ AUaI0ora n/uam
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA Hp@I[JIO)KGHHOfI 3aJa4u,

BBICTYIIaTh C TNPE3EHTALMENl pe3yJIbTaTOB I103HABATEIBHON JEATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU P BBINOJIHEHUN
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUYECKONH pabOThl MO HCCIETOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peau3alin Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOIBI
10 pe3yjbTaTaM HPOBEAEHHBIX HCCIEIOBAHMM IYTEM COIJIACOBaHMS MO3ULUI B
X07€ 00CyX/IeHUsI U OOMEHa MHEHUSIMHU.

PeryisiTuBHBIC YHUBEpPCAJIbHbIC y4eOHbIE NeHCTBHUS:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYILECTBJIATH CBOIO IIO3HABATEIBHYIO
JEATEIbHOCTD, OIpeneisas €€ Lelu W 3aJadd, KOHTPOIMPOBAaTH U IO MeEpE
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MpEAJaraéMblii aaropuT™M JEHCTBUWA NIpH
BBIMIOJJTHEHUHM Y4YE€OHBIX U HCCIENOBATENIbCKUX 3aJlad, BbIOMpaTh HauboJjee
3¢ (EeKTUBHBI C€HNOCOO MX pelIeHHs C Y4YETOM IIOJIy4€HHUsS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATh CAMOKOHTPOJb JCATEILHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC PE3yabTAaThl OCBOCHHS MPOrPAaMMBI 10 XMMHUH Ha YTIIIyOJIEHHOM
YpPOBHE Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHMS BKIIOYAIOT CIEHU(GUUSCKUE
JUIs yaeOHOTro TpeaMeTa « XUMHUs Hay4dHbIE 3HAHUS, YMEHHUS B CTIOCOOBI ACHCTBUMA
M0 OCBOCHHIO, HHTEPIPETAUA M TIPEOOPA30BAHUIO0 3HAHUW, BUJBI JEATECIHLHOCTH
10 TIOJIYYCHHWIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWHA B Pa3IMYHBIX yUeOHBIX
CUTyaIUsX, a TAK)KE B PEaJbHBIX KU3HECHHBIX CUTYyaIlUsX, CBI3aHHBIX C XUMHEH. B
mporpaMMe 110 XHMHHM TIPpEAMETHBIE pe3yJbTaThl TNPEACTABICHBI 110 ToJaM
H3yUYCHHS.

10 KJTACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OpraHudeckass XuMHUs»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUI: O MECTe M 3HAYEHWU OPraHUYeCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00€CIEYEHUU YCTONYMBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUM MPOOIEM HKOJIOTHYECKOM, SHEPTETHUECKONU U



MUIIEBOM O€30MaCHOCTH, B PAa3BUTHM MEAHUIIMHBI, CO3JaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HUCTOYHUKOB DHEPIHUH, B o0ecnieueHnu paLMOHAIBHOIO
IPUPOJIONOIB30BaHUS, B (OPMUPOBAHWU MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJI0OBEKa, a TaKKe HKOJIOIMYECKHM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO M IPUPOJHOM CPENE;

BJIQJICHUE  CUCTEMOM  XMMHYECKHX  3HaHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, PO U AJIEKTPOHHAs
obonouka aroma, S-, P-, O-aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIAEHHOE
COCTOSIHMSI aTOMa, THOpuAM3alUsl aTOMHBIX OpOWTaneil, HOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIApHAsI Macca, MOJISIPHBINA 00BEM, YTIIEPOAHBIN CKeleT, PyHKIMOHAIbHAS
rpynmna, paaudkai, CTPYKTypHble (GopMyinbl (pa3BEPHYThIE, COKpalIEHHbBIE,
CKEJIETHbIE), HM30MEpHUSl CTPYKTypHass M MPOCTPAaHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAsl), H30MEpbl, TOMOJOTMYECKUH psAJ, TOMOJIOTH, YIJIEBOJOPOJIBI,
KHCIIOPOJ- U a30TCOJIEpKAINEe OPraHMYECKUE COEIMHEHHS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPHH, 3aKOHBI
(nepuonmueckuii 3akoH JI. M. MenzaeneeBa, Teopusi CTPOCHHS OPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHUS] MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpPEBpalCHUsT DJHEPrUM IpU XHMHUYECKUX PpEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAUIUE B OCHOBE
MOHUMAaHUSI NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUI; TPEICTABICHHUS
O MEXaHU3MaX XHMHUYECKUX pPEakUWl, TEPMOJUHAMUYECKHX M KHHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3AMMHOM BIIMSIHUHA aTOMOB U TPYII aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me30MepHbIN 3¢ ekTsl, opueHTanThl | u Il pona);
(aKTOJOrMYecKue CBEACHHUS O CBOMCTBaxX, COCTaBE, MOJYYEHHH M O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEMILIMX OPraHWYECKHUX BEIIECTB B OBITY U MPAKTHYECKOU
NEeSTEIbBHOCTH ~ 4YeJOBEeKa, OOMMX  HAy4yHBIX MPUHLIMIAX  XUMHYECKOTO
IPOM3BOICTBA (HA MpUMeEpEe MPOU3BOICTBA METaHOJIa, EpepadOTKU He(PTH);

c(OPMUPOBAHHOCTh YMEHUM: BBIABIATH XapaKT€pHblEe MPU3HAKU TOHATHUM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSTHS MpU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEAUHEHNN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJISi COCTaBJICHUSI MOJEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUECKUX
BEILECTB;

COCTABJISITh YPaBHEHHUSI XUMHYECKUX PEAKIMA U PACKPHIBATH UX CYLIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMHA  MOCPEICTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OanaHca 3TUX peaKUud, peakuuid HMOHHOro oOMeHa NyTEéM
COCTABJICHHSI MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHMIA;



M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPraHUYECKUX BEIECTB JJI WUIIOCTpaIuu
X XUMHUYECKOT'O M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPHHAIICKHOCTh WU3YUCHHBIX
OpPraHWYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K ONpeAcIEHHOMY
KJIaccy/Tpynmne COCAWMHEHWM, JaBaTh WM Ha3BaHUS II0 CHCTEMaTHYECKOM
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS ISl OTICIbHBIX
MPEJACTABUTEIICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIUIIEPUH,
ATUJICHTJIMKONb, (peHois, dopmanbAeTrua, aneTaibJIeruj, aleToH, MYypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJIEMHOBAs, TAJIbMUTUHOBASI KUCJIOTHI,
TVIMIMH, aJaHuH, MajbTo3a, PPYKTO3a, aHWIUH, JTUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U JpyTHe);

c(hOPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHJ XUMHYECKOM CBS3U B
OPTraHUYECKUX COCIUHEHMSIX (KOBAJICHTHasT W HWOHHAs CBsI3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3h);

c(hOPMHUPOBAHHOCTh YMEHHUS IPUMEHSATH IIOJIOKCHUS TEOPUHM CTPOCHUS
oprannuyeckux BeriectB A. M. BytiepoBa 11 00bsICHEHNS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMHUPOBAHHOCTh ~ YMEHUM  XapaKTepu3oBaTh  COCTaB,  CTPOECHUE,
dbu3nYeckue M XUMHUYECKHE CBOWCTBA THUIIMYHBIX TMPEACTaBUTENIEH Pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIMKJIOAJIKAaHOB, aJIKEHOB, AJIKAJIMECHOB,
QJKUHOB, apOMaTHYECKUX YTIJIEBOJAOPOJOB, CIHUPTOB, ajbJETHUJ/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBHIX U CJIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUN U
aMUHOB, aMHUHOKHCIIOT, OCJIKOB, YTJEBOJIOB (MOHO-, JAW- M TMOJUCAXapUIOB),
WUTIOCTPUPOBATh ~ TI'€HETHYECKYH0  CBS3b  MEXKIYy HHUMH  ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XHMHMYECKMX PEAKIUA C HCMOJb30BAaHUEM CTPYKTYPHBIX
dopmy;

c(hOpPMHUPOBAHHOCTh YMEHUS TOATBEPXKAAaTh Ha KOHKPETHBIX MPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUHN OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBS3H (C- M T-CBS3H), B3AUMHOI'O BJIIMSIHUS aTOMOB
Y TPYIIIT aTOMOB B MOJICKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOHOTO
Chipbsd (He(Th, MNPUPOAHBIM Tra3, yrojib), CIOCOOBI €ro mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWW O €CTECTBEHHO-HAYYHBIX
METOJaX MMO3HAHUS — HAOIIOJCHUH, U3MEPEHUH, MOJICIIMPOBAHHUH, SKCIICPUMCHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHUS MIPUMEHSITh OCHOBHBIC omnepaiuu
MBICTTUTEILHON JIEATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, 0000IIeHHE,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUHHO-CJIEJACTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMII;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISt
0oJiee OCO3HAHHOTO MOHUMAaHUS CYIIHOCTH MAaTepHUAIbHOTO €JIMHCTBA MUDA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS 1O OPTaHMYECKOW XUMHH JJi OOBSICHEHUS U
MIPOTHO3UPOBAHUS ABICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO [TPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHM: TMPOBOAWTH PACUYETBl TIO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSM XUMHUYECKUX PEAKIIUNA C UCIIOIh30BaHUEM (PU3HUCCKHIX
BeNMYMH (Macca, OO0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJMWYECTBEHHON CTOPOHBI: PACUYEThI MO HAXOKACHUIO XUMUYECKOU
dbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJSM XUMHUYECKHX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTU ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MmacHOCTH  MOCHEACTBUSL  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM C  mepepabdoTKoi
BEILIECTB, UCMOJIb30BaTh MOJYYECHHbIE 3HAHUS JJISl IPUHSITUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYyaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIBHO IUIAHUPOBATh U IPOBOJUTH
XUMUYECKUN DKCHEPUMEHT (MOJIy4YeHHUE W H3YYEeHHE CBOWCTB OPraHMYECKUX
BEILIECTB, KAYECTBEHHBIE pPEAKLIHUH YIJIEBOAOPOAOB PpA3JIUYHBIX KIIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/1ad 10 PACMO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOJEHHUEM MPaBUII
Oe3omacHOro oOpamieHusi ¢ BeHIeCTBAaMU M J1abOpaTOPHBIM 000PYIOBAaHUEM,
dbopMynaupoBaTh 1€db HWCCIAEAOBAHMS, TMPEACTABIATh B Pa3IU4YHON  (opMme
pe3yabTaThl IKCIIEPUMEHTA, aHATTU3UPOBATH U OIEHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

co0JiroAaTh MpaBUjia dKOJOTHYECKH 11€JIECO00Pa3HOr0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEISAX COXPAHEHHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOTHOM CPElIbl U JOCTHXKEHUS €€ YCTOMYUBOTO PA3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHS HAa KUBBIC OPraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAas cMbIca noka3areis [1/IK;

aHaJIM3UPOBATh I1EJECO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIIICHUS PUCK-TIONH3a;

c(hOPMHUPOBAHHOCTh YMEHHU: OCYIIECTBISATh IICJICHANPABIECHHBIN TOUCK
XUMHUYECKON MH(POpMAIINKU B pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-HAy4Has
JUTEpaTypa, CpecTBa MaccoBoM MHpopManuu, MIHTEepHET U pyrue), KpUTUYECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(GOpMAILIUIO, TilepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJIEHHON y4eOHOM 3a/1auei.



11 KUIIACC

[IpeameTHBIC pe3yibTaThl OCBOEHUA Kypca «OOmass M HeopraHUYecKas
XAMUSD) OTPAXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN: O MaTepUATbHOM EJAMHCTBE MUPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJICHUW NPUPOJbI, O MECTE U 3HAYCHUH
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEYEHUU YCTOMYUBOIO
pPa3BUTHUS, B pEUICHUU MPOOJIEeM SKOJOTMYECKOM, IHEPreTUUEeCKONW W MHIIEBOM
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
MCTOYHUKOB JHEPIHH, B OOECIEYEHUU PALUOHAIBHOTO MPUPOJONOIL30BAHMS, B
dbopMHpOBaHUM MHUPOBO33PEHUSI W OOIIeH KyJIbTYphl 4ellOBEeKa, a Takke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/IOPOBBIO U TMPUPOJTHOU

cpene;
BJIQJICHNEC  CHUCTEMOH  XHMHUYECKHMX  3HAaHWH, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIONIUE TOHATUS — XHMHYECKUH DJIEMEHT, aToM, SApO aroma,

U30TOIIbI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aTOMHBIE OPOUTAIN, OCHOBHOE H
BO30YXKJIEHHOE COCTOSIHMSI aToMa, TUOpUau3aIus aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb  OKHUCIICHUS,
XUMHUYECKasi CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJOpPOHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMUYECKas peaklusi, pacTBOp, DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJJICKTPOJIUTUYECKAs OHUCCOLMAIMsA, CTENEHb HUCCOLHALINH,
BOJIOPOJIHBIN TIOKa3aTellb, OKHUCJIHUTENb, BOCCTAHOBUTENb, TEIUIOBOU 3(PdeKT
XUMHUUYECKON peaKIuu, CKOPOCTh XUMUYECKONU PEaKIMi, XUMHUUYECKOE PAaBHOBECHUC;
TEOPUM W 3aKOHBI (TEOPHUS DICKTPOIUTHUECKON JMCCOLMAINU, TEPUOTUUCCKHI
3akoH JI.1. MenaeneeBa, 3aK0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MpEBpaIlEHUs] SHEPTUU TIPU XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUI S3BIK
XUMHUHM, MHUPOBO33PEHUECKUE 3HAHMS, JIeKallMe B OCHOBE  IOHUMAHUS
NPUYMHHOCTA U CHUCTEMHOCTH  XHMMHYECKUX  SIBJICHUH;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHHM BELIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJISIDHOM U
HAJIMOJIEKYJIIPHOM YpPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XUMHUYECKHUX
peakiui, TEPMOJUHAMUYECKMX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XMMUYECKOM PABHOBECUU, PACTBOPAX M JIUCHEPCHBIX CUCTEMAX;
(dbakToIOTNYECKUe CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUH W OE30MacHOM
WCITOJIb30BAaHUU BAXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATCIbHOCTH  YEJIOBEKa, OOIIMX  HAy4YHBIX  MPUHIMUIAX  XUMHYECKOTO
MIPOM3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM: BBIABJISITH XapaKTEPHbIE MPHU3HAKH TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOUIME MOHATHUS HPU
ONMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOPMHUPOBAHHOCTh yYMEHHSI HCIOJIb30BaTh XHUMHYECKYI0 CUMBOJHKY IS
coctaBieHuss (OpMyJ  BEIIECTB M  YpaBHEHUH  XUMHUYECKUX  PEAKIIH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTIEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMPEIEISATh BAJEHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMMHYECKOU CBsI3U (KOBaJICHTHA,
VWOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUI KPHUCTAUIMYECKON  PpPEIETKA
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOWMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M U THUIA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN H
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOU CBSI3H;

chOpPMUPOBAHHOCTh ~ YMEHHUH:  KIACCHU(PHUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA 10 UX COCTaBY, XMMUYECKHUE PEAKIIUU MO PA3JIMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, WU3MEHEHUIO
CTENICHEH OKHUCICHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3zaropa H
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH ISl KIacCU(PUKAIINH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICT MEPUOANUECKOTO 3aKoHa /JI.
W. MenneneeBa u JeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB W MOHOB XUMHYECKHX JJEMEHTOB NEPBOTO—YETBEPTOrO MNEPUOAOB
[Tepunonnueckoit cucremol [[.1. MeHneneeBa, UCnoib3yss MOHATUS
«IHEPTeTUYCCKHE YPOBHM», «IHEPTEeTHUCCKUE IMOIYyPOBHM», «S-, P-, O-aTOMHBIC
opOUTaNM», «OCHOBHOE M BO30YXIEHHOE HSHEPreTHUECKHE COCTOSHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHYECKUX DJJIEMEHTOB U MX
coeMHeHnd mno mnepuomaMm U rpymnmaMm Ilepmogmueckor cucremsr . WM.
MeHnneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOPMHUPOBAHHOCTh YMEHHI: XapaKkTepu3oBaTh (OMHCHIBATH) OOIIHE
XMMHUUYECKHME  CBOMCTBA  BEIIECTB  PAa3JIMYHBIX  KJACCOB, MOATBEPXKAATh
CYIIECTBOBAHUE TEHETUYECKOW CBSA3M MEKIY HEOPTaHMYECKHMH BEIIECTBAMHU C
MOMOIIIbIO YPABHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOPMHUPOBAHHOCTh YMEHHUSA PACKPHIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABICHUS DJIEKTPOHHOTO OanaHca
ATUX PEAKIUW; PEaKIuidi MOHHOTO OOMEHa MyTEM COCTAaBJICHHUS WX TIOJHBIX H
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHMH;  peakuuMi  TUOpOIM3a;  peakiui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPe T’MIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHUSA);



c(OPMUPOBAHHOCTh YMEHHUSA OOBICHITh 3aKOHOMEPHOCTH TPOTEKAHHMS
XMMHUYECKUX PEaKUUil C y4€TOM HX SHEPreTMYECKHX XapaKTEpUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTHM XMMHMUYECKOM pEaKIUu B 3aBUCHUMOCTH OT Pa3IUYHbIX
(akTOpOB, a TAKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS 10]] BIMSHUEM
BHEIIHUX Bo3AeicTBuil (mpuHuun Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMHUYECKHE pEaKIIuHu,
JeXalllue B OCHOBE IMPOMBIIUIEHHOIO IOJYYEHUS CEpPHOM KHUCJIOTHI, aMMHAaKa,
oOIMe HayyHble MPUHIUINBI XUMHYECKUX IPOU3BOJCTB; LIEIECOOOPA3HOCTD
IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUYKH
3pEHUs COOTHOLIEHUS! PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BJAQJCHUA CHCTEMOH 3HAHUW O METOJaX HAyYHOTO
MO3HAHUS SBJICHUNA TMPHUPOABI — HaONIONCHUE, HW3MEpPEeHHE, MOJEITHUpPOBAHUE,
HKCIEPUMEHT (PEaJIbHbIA U MBICJIICHHBIH), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3TH 3HAHUS MIPU SKCIEPUMEHTAIIBHOM MCCIIEIOBAHNUN BEIIECCTB
U i OOBSCHEHHUS XUMHUYECKUX SIBICHUH, HMEIOIMIMX MECTO B MPHUPOJE,
MPaKTUYECKOM AESITEIIbHOCTH YEJIOBEKA U B IOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHUSI BBIABIISATh B3aUMOCBSA3b XMMHUYECKHX 3HAHHUU C
MNOHATUSMU M TPEJICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0s1ee OCO3HAHHOTO IOHMMaHUS MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHS TMPOBOJUTH pPACU€Thl: C HUCIHOJIb30BAHUEM
IOHATUI «MaccoBas JOJ BEIIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHIICHTPALIUSD;
Macchl BEHIECTBA WM 00bEMA raza mo M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YyYacCTBYIOIIMX B PeakUUU BEUIECTB; TEIUIOBOTO 3(pdekra
pEeaklny; 3HAYECHHsI BOJOPOJHOIO IOKA3aTesl PACTBOPOB KHUCIOT M IIENOYEH C
U3BECTHOM CTENEeHbI0 JUCCoLMalnu; Macchl (00BbEMa, KOJIMYECTBA BEILECTBA)
MPOJYKTa PEaKlru, €CIM OAHO M3 HUCXOJHBIX BEIIECTB JIaHO B BUJE pacTBOpa C
OMpeIeIEHHON MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT mpuUMEcH); JOJIM BBIXOJA MPOAYKTAa PEAKUUHU; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIbHO IUIAHUPOBAaTh M TMPOBOJIUTH
XUMUYECKUA  DKCIEPUMEHT  (MpPOBEAEHUE  pEeaKkluil  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHUYECKUX BEUIECTB, OMPEACIICHHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOLIbI0 HWHIMKATOPOB, W3yYEHUE BIIUSHUS
pa3iauuHbIX  (PAKTOPOB HA CKOPOCTb XHMMHUYECKOM  peakluu, pelleHue
JKCIIEPUMEHTAJbHBIX 3a7ad 1o TemaM «Meramiey u  «Hemeramis») c
COOJIIOJIEHUEM TpaBUil 6€30MacHOro oOpalieHusl ¢ BEIEeCTBAMU U JIa0OPaTOPHBIM
obopynoBaHueM, (popMynaupoBaTh 1I€JIb  HCCIEIOBaHMS, MPEACTABISATH B
pa3nuuHOi (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH M OLIEHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMUPOBAHHOCTh YMEHUI: COOTIOAATH MPaBUIIa MOJIb30BAHUS XUMUYECKON
nocyaod u 1a0OpaTOpHBIM O0OpYyJIOBaHUEM, OOpalleHHs C BEIIECTBaMU B
COOTBETCTBUM C HMHCTPYKIUSAMH 110 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
OIBITOB, HKOJIOTMYECKHU LEJIecO00pa3HOro MOBEIEHUS B OBITY M TPYJOBOU
JEATENIBHOCTH B LIEJIX COXPAHEHUS CBOETO 3J0POBbs, OKPYKAIOWIEW MPUPOIHOU
cpeabl W JOCTMKEHHs €€ YCTOWYMBOIO pAa3BUTHSA, OCO3HAaBaTh ONACHOCTH
TOKCHYECKOI'0 JEHCTBUS HA YKUBBIE OPraHU3MBI OINPEACIIEHHBIX HEOPTaHMYECKHUX
BEILECTB, NOHUMas cMblci nokaszareis [1/IK;

Cc(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATh LEJICHAIIPABICHHBI OMUCK
XMMHUYECKON MHPOpMAIIUH B Pa3IMUHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4dHasl
JUTEepaTypa, CpelcTBa MaccoBoi nHpopMaiuu, UHTepHeT U Apyrue), KpUTHIECKH
aHaAJIM3UPOBATh XUMUYECKYIO WH(pOpPMAIIUIO, IepepadaThiBaTh €€ U HCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoasnsie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XMMUH
[Ipenmer opranuveckoit xumun. Teopust bubnuorexa [IOK
11 CTPOCHHUSI OPTaHMYECKUX coearuHeHu A. M. 8 https://lesson.academy-
byrneposa content.myschool.edu.ru/04/10
Wroro mo pazneny 8
Pasznen 2. YraeBoaopoabl
[IpenenbHbIC YTIIEBOIOPOABI — aTKAHBI bubmorexa HOK
2.1 B— ’ 5 https://lesson.academy-
HT content.myschool.edu.ru/04/10
HenpenenbHbie yraeBog0opObI: ATKEHBI bubmmorexa [IOK
2.2 anKap oL aHKZII;{BI POARL: ’ 14 1 https://lesson.academy-
. ’ content.myschool.edu.ru/04/10
bu6nuorexa [JOK
2.3 ApomaTH4ecKue yrieBoA0POIb (apEHBI) 8 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U MX bubmorexa [IOK
24 pup 5 4 P 4 https://lesson.academy-
fiepepabotia content.myschool.edu.ru/04/10
bu6nunorexa [JOK
2.5 l"anorennpou3BoAHbBIE YTIIEBOIOPOIOB 4 1 https://lesson.academy-
content.myschool.edu.ru/04/10
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Hroro no pazgeny

35

Pa3nen 3. Kuciopojacoaepskamue opranndeckne coenHeHust

bu6nmorexa [IOK
3.1 Cruptel. Denon 11 https://lesson.academy-
content.myschool.edu.ru/04/10
KapOoHunbpHBIE COCTMHEHUS: aTbACTUIBI U bubnunorexa LIOK
3.2 keToHbl. KapOoHoBbIE KUCTOTHI. CI0KHBIE 21 https://lesson.academy-
a¢upsL. XKupsi content.myschool.edu.ru/04/10
bubmuorexa [JOK
3.3 VYrneBojibl 9 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaepikaniue oprannyeckne coeAnHeHust
bubmmoteka [IOK
4.1 AMuHBEI. AMHHOKHUCIOTEL. belkn 12 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazneny 12
Pazgen 5. BeicokoMoJieky/IsipHbIe COeJUHEHUS
bubmmoteka [IOK
5.1 BricokoMoneKysipHbIE COETMHEHUS 6 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro o pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KITACC

KosaunvecTBOo 4acoB JIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Crpoenue atoma. [lepuonnuecknii 3aKkoH bubnuorexa [JOK
1.1 u [lepuonuueckas cucreMa XUuMHUYECKUX 9 https://lesson.academy-
anemenToB J[. 1. MenaeneeBa content.myschool.edu.ru/04/11
bubmuoreka [JOK
Ctpoenue Beniectsa. MHOrooopasue
1.2 P - p 11 1 https://lesson.academy-
Betects content.myschool.edu.ru/04/11
bub6mnoreka [IOK
13 XVMHYECKUE peakun 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Uroro o pazneny 39
Pazgen 2. Heopranuyeckasi XuMust
bu6mmoreka [IOK
2.1 Hemertamner 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.2 MeTanabl 23 1 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazmeny 54
Pa3zpgen 3. XumMusa ¥ :KU3HL
3.1 Mertoabl MO3HAHUSA B XUMHHA. XUMUS U 9 bu6mmoreka [IOK
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KHN3Hb

https://lesson.academy-

content.myschool.edu.ru/04/11

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
No KosyectBo yacos Jlara DJIeKTpPOHHbIe HH(PPOBHIE
] T
Tema ypoka Kourpoabnbie | IlpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3Y4YEeHUsS
padoThI padoThI pecypcbl
[IpeameT u 3HaYEHHE OPraHUYECKOU
bu6mmoreka [IOK
XUMUH, TIPEJICTABIICHUE O
1 MHOT'000pa3uH OPraHUIECKUX . https://lesson.academy-
p - p content.myschool.edu.ru/04/10
coeIMHEHU I
DIEKTPOHHOE CTPOCHUE aTOMa
yriaeponaa (OCHOBHOE U bubnuorexa [JOK
2 BO30YKIEHHOE COCTOSTHUS). 1 https://lesson.academy-
BanenTHbIe BO3MOKHOCTH aToMa content.myschool.edu.ru/04/10
yriepoja
XuUMHUYECKas CBA3b B OPraHUYECKHUX
bu6mmoreka [IOK
COCIUHCHHAX. MeXaHU3MbI
3 00pa3oBaHUs KOBAJIEHTHOH CBSI3HU . https://lesson.academy-
p N ’ content.myschool.edu.ru/04/10
CIOCOOBI pa3pbiBa CBsI3e
bu6mmoreka [IOK
Teopust cTpoeHUs OPraHUuYECKUX
4 coemHeri A. M. BvITenona 1 https://lesson.academy-
8 - VL DYTICp content.myschool.edu.ru/04/10
Bunsl nzomepun: cTpykTypHas,
bu6mmorexa [IOK
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE
5 Sh(EKTH B MOTEKYTAX 1 https://lesson.academy-
y . content.myschool.edu.ru/04/10
OpFaHquCKHX COCOINHCHHNU
[IpencraBnenue o K1acCUPUKAITUN U Bubmzorexa HOK
6 . pc eMATHCCKAs HOMCHKIATYDA 1 https://lesson.academy-
NCTEMATHU4Y S HOMCHKIJIAT
yp content.myschool.edu.ru/04/10
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(IJUPAC) oprann4eckux BEILICCTB

Knaccudukanus peakuuii B

bu6mmoreka [IOK

7 S —— https://lesson.academy-
p content.myschool.edu.ru/04/10
CucreMmaruzanys 1 00001enme Bubmiorexa LIOK
8 A 110 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
AJIKaHBI: TOMOJIOTUYECKUH DS,
obmrast hopmyIra, HOMEHKIIATypa U bubmmoreka [JOK
9 HU30MEpHs, FJIEKTPOHHOE U https://lesson.academy-
MPOCTPAHCTBEHHOE CTPOCHUE content.myschool.edu.ru/04/10
MOJICKYJI
bubmuoreka [JOK
q)I/I3I/I‘~I€CKI/IC U XUMHWUYCCKHC
10 CBOCTEA AKAHOR https://lesson.academy-
content.myschool.edu.ru/04/10
Haxosxienue ankaHoB B MpUpOJIE. bubnnoreka [JOK
11 CriocoOsl MoNTyueHus: U IpUMEHEHUe https://lesson.academy-
aJIKaHOB content.myschool.edu.ru/04/10
[uxnoankansl: o0mias popmya,
HOMEHKIJIaTypa U U30Mepus, Bubnuoreka HOK
12 0COOEHHOCTH CTPOCHUS U https://lesson.academy-
XUMHYECKHUX CBOMCTB, CITOCOOBI content.myschool.edu.ru/04/10
HOJ'Iy‘IeHI/ISI nu anMeHeHne
Pemenne pacu€rHbIxX 3a1a4 Ha
oIpeAeIICHIE MOJICKYIISIPHOM
(popM JIBI O raHquZKorpo BCIIESCTBA bubmnorexa LIOK
13 pMY P https://lesson.academy-

10 MACCOBBIM JIOJISIM ATOMOB
9JIEMEHTOB, BXOIAIINX B €F0 COCTAB.
Cucremaruzanys 1 00001eHne

content.myschool.edu.ru/04/10
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3HaHUHU 10 TEME

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATYPA,

bubmuorexa [JOK

14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://lesson.academy-
cTpoeHue Moisiekyi. CTpyKkTypHas u content.myschool.edu.ru/04/10
LHUC-TPAHC-U30MEPHUSI ATIKEHOB
du3nYecKre 1 XUMUYIECKHUE bubmuorexa [JOK

15 cBoiicTBa ankeHoB. [IpaBuio https://lesson.academy-
MapkoBHHUKOBA content.myschool.edu.ru/04/10

bubmnoreka [IOK
CriocoOsl MosTyueHus: U IpUMEHEHUe
16 IKCHOR https://lesson.academy-
content.myschool.edu.ru/04/10
[IpakTuyeckas padora Ne 1 o Teme bubnuoreka [IOK

17 "[lonyuenue sTuICHA U U3yYEHUE https://lesson.academy-
€ro cBOHcCTB" content.myschool.edu.ru/04/10
Perenne pacu€THbIX 3a1a4 Ha bubnnoreka [JOK

18 ONPEACIICHUE MOJIEKYIAPHON https://lesson.academy-
(opMyJIbI OPraHMYECKOTO BEIeCTBa content.myschool.edu.ru/04/10
AJKaMeHbl: CONPSIKEHHBIE,

M30JIMPOBaHHBIEC, KyMYJIHPOBAHHbBIE bubmorexa HOK
19 OcobeHHoCTH 3J'I’GKT OHHOTO ‘ httpedflessor asaery-
p content.myschool.edu.ru/04/10
CTpOEHUS
. bubmuoreka [JOK
XuUMHYECKUE CBOMCTBA

20 COMDAKEHHLX THEHOR https://lesson.academy-

p g content.myschool.edu.ru/04/10
bu6mmoreka [JOK
CriocoObl MostydeHus: ¥ IpUMEHEeHUe

21 TKATHCHOB https://lesson.academy-

a content.myschool.edu.ru/04/10

22 AJIKMHBI: TOMOJIOTUYECKUM psiI, Bbubmmnoreka [JOK
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obmas popmysia, HOMEHKIIATYypa,
3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII, (PU3NUECKUe

https://lesson.academy-
content.myschool.edu.ru/04/10

CBOICTBa
bu6mmoreka [IOK
23 XUMHYECKHE CBOMCTBA AJIKNHOB https://lesson.academy-
content.myschool.edu.ru/04/10
bubmuoreka [JOK
KauecTBennsble peakuuy Ha
24 TDOHEVES CBASE https://lesson.academy-
p yio content.myschool.edu.ru/04/10
bubmnoreka [IOK
CriocoOsl MoTyueHus: U IPUMEHEHUE
25 IO https://lesson.academy-
content.myschool.edu.ru/04/10
) i bubnuoreka [JOK
Pemenue 3amau: pacdérsl 1o
26 ABHCHIIO XHMIECKOR DeakLli https://lesson.academy-
yP peakil content.myschool.edu.ru/04/10
Cucremaruzanus 1 00001IeHne Bubmzorexa HOK
27 . https://lesson.academy-
SHAHHHI TIO TeMe content.myschool.edu.ru/04/10
ApeHbI: TOMOJIOTUYECKUH PA/I,
obmrast popmyrna, HOMEHKIATYpa. bubnuoteka [JOK
28 DNEKTPOHHOE U IPOCTPAHCTBEHHOE https://lesson.academy-
CTpOEHHE MOJIEKYJ OeH301a U content.myschool.edu.ru/04/10
TOJIyoJa, UX (U3NYECKUE CBONCTBA
. bu6mmoreka [JOK
XHUMUYECKUE CBONCTBA APEHOB:
29 SO — https://lesson.academy-
peakil m content.myschool.edu.ru/04/10
. bu6mmorexa [JOK
XHUMUYECKUE CBONCTBA APEHOB:
30 https://lesson.academy-

peaKIy MPUCOSTNHEHUS,

content.myschool.edu.ru/04/10
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OKHCJIEHHE TOMOJIOTOB O€H30J1a

Oco0EHHOCTH XMMUYECKUX CBOMCTB

bu6mmoreka [IOK

31 CTHDOMA https://lesson.academy-
post content.myschool.edu.ru/04/10
Pemenue pacuéTHbIX 3a1a4 Ha bubnuoreka [IOK
32 OTpeieNICHUE MOJICKYISIPHON https://lesson.academy-
(hOpMyIIbI OPraHUIECKOTO BEUIECTBA content.myschool.edu.ru/04/10
bubmuoreka [JOK
CriocoObl 1osTyuyeHus: ¥ IPUMEHEHUE
33 ADCHOB https://lesson.academy-
3 content.myschool.edu.ru/04/10
['eneTnyeckas CBSI3b MEKIY bubmuoreka [JOK
34 pa3IMYHBIMU KJIacCaMu https://lesson.academy-
YIJI€BOJOPOIOB content.myschool.edu.ru/04/10
Pacuétsl o ypaBHEHUAM
N bubmuorexa [JOK
XUMHUYECKHUX PEaKIIU.
35 . https://lesson.academy-
. 8 B content.myschool.edu.ru/04/10
3HaHUH 10 TeMe
IIpuponnsiit ra3. [lomytHeie bubmorexa IIOK
36 I R—— ' https://lesson.academy-
content.myschool.edu.ru/04/10
. bu6mmoreka [JOK
KameHnHbIi1 yroiaps ¥ IpOAyKTHI €ro
37 o I https://lesson.academy-
cpepabo content.myschool.edu.ru/04/10
Hedts u cioco6s! e€ mepepaboTKu. bubnmuorexa [JOK
38 [IpuMeHeHne npoayKTOB https://lesson.academy-
nepepadoTKu HePTH content.myschool.edu.ru/04/10
I'eneTnveckas CBSI3b MEKIY bubnmoreka [JOK
39 Pa3IMYHBIMU KJ1accaMu https://lesson.academy-

YIJIEBOJIOPOJIOB

content.myschool.edu.ru/04/10
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["anoreHonpoun3BoIHBIC
YIJIEBOJIOPOIOB: AJIEKTPOHHOE

bubmuorexa [JOK

40 TDOGHIC: DEAKIII 3aMCIICHIS https://lesson.academy-
p » peardt B content.myschool.edu.ru/04/10
rajoreHa
[eiicTBue menoyei Ha
bubmuoreka [JOK
raJIOTeHIIPOU3BOIHBIC.
4 BzaumoneiicTBre quraioreHaIKaHoOB nttps:/flesson academy-
a 8 content.myschool.edu.ru/04/10
C MaroHuem u HMHKOM
Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK
42 3HaHUU 10 pazzeny https://lesson.academy-
"YraeBogopoib" content.myschool.edu.ru/04/10
43 KonTponbHas padota 1o reme
"VYrneBonopoasr"
Hpe[[eJ'H)HBIG OAHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psiji, oO1as
dhopmyna, CTpoeHHE MOJIEKYJT bubmorexa LIOK
44 sone H;{ OMEHKATYDA ’ https://lesson.academy-
pHs, ypa, content.myschool.edu.ru/04/10
Kiaccudukanus, puzndeckue
CBOMCTBa
. bu6mmoreka [JOK
XHUMHUYECKHE CBOMCTBA MNpeaAcIbHBIX
45 O HOATOMHLIX CIIHOTOR https://lesson.academy-
s P content.myschool.edu.ru/04/10
bu6mmoreka [JOK
CriocoObl MosTydyeHus: U IpUMEHEeHUe
46 OATOMHLLX CIHDTOR https://lesson.academy-
OJL0ATO CHHpTO content.myschool.edu.ru/04/10
[IpocTeie 3pupbl: HOMEHKIATypa U bubnuorexa [IOK
47 M30MepHsi, 0COOEHHOCTH https://lesson.academy-
(U3MYECKUX U XUMHUYECKUX CBOWCTB content.myschool.edu.ru/04/10
48 MHOroaToMHbIEC CITUPTHI: bubmuorexa [JOK
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STUJICHTJIMKOJIb U TIUIEPUH, UX
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

https://lesson.academy-
content.myschool.edu.ru/04/10

CriocoObI mosTy4eHHs 1 IPUMEHEHNE

bu6mmoreka [IOK

49 MHOIOATOMHELX CHIDTOR https://lesson.academy-
p content.myschool.edu.ru/04/10
DeHOJI: CTPOCHHE MOJICKYJIHI, bubmuorexa [JOK
50 ¢busnueckue cBoiicTBa. TOKCHUYHOCTD https://lesson.academy-
dbeHoma content.myschool.edu.ru/04/10
bub6mnoreka [IOK
51 XUMUYEeCKUE CBOMCTBA (peHOTa https://lesson.academy-
content.myschool.edu.ru/04/10
bub6mnoreka [IOK
CriocoOsl MoTyueHus: U IpUMEHEHUE
52 detona https://lesson.academy-
content.myschool.edu.ru/04/10
[TpakTryeckas padora Ne 2. bubnnoreka [JOK
53 Perrenne skcriepuMeHTaIbHbIX https://lesson.academy-
3aja4 1o reme "Crupthl U heHosbr" content.myschool.edu.ru/04/10
Cucremaruzamus 1 00001IeHne Bubmzorexa HOK
54 AT 110 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
AJ'IB)IGFI/IHBI N KCTOHBI: DJICKTPOHHOC
CTpOEHHE KapOOHUIILHOW TPYTIIbI; bubnuorexa [IOK
55 TOMOJIOTHUYECKHE PSJIBI, 001Iast https://lesson.academy-
dbopmyna, nuzomepus u content.myschool.edu.ru/04/10
HOMEHKJIaTypa
Anbaerupl U KeTOHBI: (PU3NYECKUE bubmiorexa LHOK
56 ' https://lesson.academy-

CBOﬁCTBa; peaku NpUuCOCINHCHUA

content.myschool.edu.ru/04/10
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Peaxnuu oxuciieHus u bubmuorexa [JOK
57 Ka4eCTBCHHBIC PEAKIINH aJIbJICTHI0B https://lesson.academy-
U KETOHOB content.myschool.edu.ru/04/10
CriocoObI MOJTy4eHUs AJIbJICTHIOB U bubmorexa IIOK
58 CCTOHOB https://lesson.academy-
content.myschool.edu.ru/04/10
OAHOOCHOBHBIE MPEIETbHBIC Bbu6nunoreka LIOK
59 KapOOHOBBIE KHCIOTHI, 0COOEHHOCTHU https://lesson.academy-
CTPOEHHUSI UX MOJIEKYJI content.myschool.edu.ru/04/10
N3omepus 1 HOMEHKIATypa bubnnoreka [JOK
60 KapOOHOBBIX KUCIIOT, UX https://lesson.academy-
busruecKue cBocTBA content.myschool.edu.ru/04/10
. bub6mnoreka [IOK
XUMUYECKHE CBOMCTBA MPEIEIbHBIX
61 OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT htipsdflessor asdlery-
A P content.myschool.edu.ru/04/10
Oco0eHHOCTH CBOMCTB MypaBbHHOMN bubnuoteka [JOK
62 KHCIIOTEL. MHOTOOOpa3ne https://lesson.academy-
KapOOHOBBIX KUCIIOT content.myschool.edu.ru/04/10
Oco0eHHOCTH CBOMCTB:
HeMpeIeTbHBIX U aPOMaTHIECKUX
bu6mmoreka [IOK
KapOOHOBBIX, TUKapOOHOBBIX,
63 THJIPOKCUKAPOOHOBBIX KHCIIOT fttpsiilessor acaemy-
AP p ’ content.myschool.edu.ru/04/10
[IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCIIOT
bu6mmoreka [JOK
[TonsiTHE O MPON3BOIHBIX
64 ADBOHOBLIX KHCIOT https://lesson.academy-
P content.myschool.edu.ru/04/10
65 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubmmorexa [JOK

KapOOHOBBIX KUCIIOT

https://lesson.academy-
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content.myschool.edu.ru/04/10

CrnosxHbIe A3UPHI: TOMOJIOTUIECKHUI

bubmuoreka [JOK

66 psia, obmiast hopMyiia, H3OMepHUs U https://lesson.academy-
HOMEHKJIaTypa content.myschool.edu.ru/04/10
bu6nmmoreka [IOK
dusnueckue U XUMUYCCKUE
67 cBoiicTBa HhUpOB https://lesson.academy-
P content.myschool.edu.ru/04/10
Pemenne pacu€rHbIX 3a1a4: 10
. bu6mmorexa [IOK
ypaBHeHI/IIO XHUMHUYCCKOH pCaKHI/II/I,
68 8 OIDEICICHIE MOTCKVIADHOM https://lesson.academy-
pel yaAp content.myschool.edu.ru/04/10
(hOpMyIJIBI OPraHUIECKOTO BEIIECTBA
[IpakTuueckas padorta Ne 3.
bu6mmoreka [IOK
PGHIGHI/IG E)KCHepI/IMCHTaJII)HI)IX
69 Saad 110 Teme "KanGoHoBLe https://lesson.academy-
s P content.myschool.edu.ru/04/10
kucnoThl. CroxHble 3¢upsr”
bu6mmoreka [JOK
XKupsl: ctpoenue, pusnueckue u
70 XUMHHECKHE CBOTCTR (FHAPOH3) https://lesson.academy-
CeKHe CBOMC APOJTH3 content.myschool.edu.ru/04/10
Oco6eHHOCTH CBOMCTB KHPOB,
coJiepKaluX OCTaTKU Brbmmozexa [IOK
71 HCIIPCACIBbHBIX JKUPHBIX KHUCJIOT https://lesson.academ\/'
pel P ) content.myschool.edu.ru/04/10
XKups! B npupoae
ana KaK COJIN BBICIIINUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIee bubnnorexka [HJOK
72 neticteue. [lonstue o https://lesson.academy-
CHUHTETUYECKUX MOIOIIUX CPEACTBAX content.myschool.edu.ru/04/10
(CMO)
73 I'eneTnueckas CBsI3b yIII€BOAOPOAOB bu6mmoreka [IOK

1 KHCIIOPOJICOACPKAIIIX

https://lesson.academy-
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OpPraHn4Y€CKUX BECIICCTB

content.myschool.edu.ru/04/10

Pacuérel 10 ypaBHEeHUsIM

bu6mmoreka [IOK

74 IMIECKIX DeaKIui https://lesson.academy-
peaxt content.myschool.edu.ru/04/10
CucreMmaruzanys 1 00001enme Bubmiorexa LIOK
75 A 110 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
OO0mmas xapaKTepUCTUKA YTIICBOIOB bubnnoreka [JOK
76 U KJ1accuukaius yrieBoaoB (MOHO- https://lesson.academy-
, TU- | TIOJTMCaXapHu/Ibl) content.myschool.edu.ru/04/10
) bub6mnoreka [IOK
Monocaxapusl: pu3nUECKHe
" CBOICTBA U HAXOXJIEHUE B IPUPOJIE https://lesson.academy-
A PHpOA content.myschool.edu.ru/04/10
. bub6mnoreka [IOK
[IpuMeHeHue TIIFOKO3bI, €€ 3HAaUCHHE
8 B JKU3HEJEATEIILHOCTH OpraHn3Ma https://lesson.academy-
& p content.myschool.edu.ru/04/10
Jucaxapupl: caxapo3a, MaJIbTO3a U bu6mmoreka [IOK
79 JnakTo3a. Haxoxaenue B mpupoje u https://lesson.academy-
MIPUMEHEHUE TUCAXAPUJIOB content.myschool.edu.ru/04/10
ITonucaxapuael: CTpoeHUE bubnnorexka [JOK
80 MaKpOMOJIEKy, (pu3udeckue u https://lesson.academy-
XUMHYECKHE CBOMCTBA, IPUMEHEHUE content.myschool.edu.ru/04/10
bu6mmoreka [IOK
[TonsiTHE 00 UCKYCCTBEHHBIX
81 BOTOKHAX https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenue pacueTHbIxX 3a/1a4 Ha
bubmuorexa [JOK
ompe/ielIeHUE T0TU BbIXOAa
82 https://lesson.academy-

MPOAYKTa PEAKIIMU OT TEOPETUUECKHU
BO3MOHOTO

content.myschool.edu.ru/04/10
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Cucremaruzanus u 00001eHue

bu6mmoreka [IOK

83 SHAHII 110 haste https://lesson.academy-
HAHWH IT J1
pasjieiy content.myschool.edu.ru/04/10
KonTposbHas padoTa 1o Teme
84 "Kucnopoacoaepxamiue
OpraHn4YecKue coeTMHeHUs"
AMUHBL: KJIaccupUKaIys, CTpOCHNE
MOJIeKyI1, 00mmast popmyiia bubmmorexa [TOK
85 rone 1/1;1 OMEHKIATYDA ;1 https://lesson.academy-
pH, _ P content.myschool.edu.ru/04/10
(bu3MYecCKre CBOMCTBA
. bub6mnoreka [IOK
XuMHYECKHE CBOMCTBA
86 A TH(ATHHECKITX AMUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
AHWIVH: CTPOCHHUE aHWIIMHA, bubnmnoreka [JOK
87 0COOEHHOCTHA XUMHYECKUX CBOMCTB https://lesson.academy-
aHWJINHA content.myschool.edu.ru/04/10
bu6mmoreka [JOK
CriocoObl MosTyueHus: ¥ IpUMEHEHUe
88 ATH(ATHHECKIX AMHHOB https://lesson.academy-
e 0 content.myschool.edu.ru/04/10
AMUHOKHCIIOTBI: HOMEHKJIATYpa U
. bu6mmoreka [IOK
nzomMepusi, pu3ndeckue CBONCTRA.
89 e https://lesson.academy-
l pel content.myschool.edu.ru/04/10
AMHUHOKUCIIOT
XMMHUYECKHE CBOUCTBA
bu6mmorexa [IOK
AMUHOKUCJIOT, UX OMOJIOTUYECKOE
90 https://lesson.academy-
3HauYeHUE aMUHOKUCIOT. CHUHTE3 U
content.myschool.edu.ru/04/10
TUAPOJIU3 TIENTUIOB
o1 benku kak npupoaHbIe NOJIMMEDHI, bubnuorexa [IOK

CTPYKTYpPBI OCJIKOB

https://lesson.academy-
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content.myschool.edu.ru/04/10

Bbu6mmorexa [JOK

92 XuUMHUUYECKHEe CBOMCTBA OCIIKOB https://lesson.academy-
content.myschool.edu.ru/04/10
A3oTcoaepkalime
bubmuoreka [JOK
TeTEPOIUKIMYECKHE COSTUHEHUS.
93 Hyk1eMHOBEIE KMCIIOTHI: COCTaB nttps:/flesson academy-
Y ' ’ content.myschool.edu.ru/04/10
CTPOCHHE U OMOJIOTHYECKAsT PO
[IpakTuueckas padorta Ne 4.
p bu6mmoreka [IOK
SIICHNE YKCIIEPUMEHTAITBHBIX
94 T — https://lesson.academy-
P " content.myschool.edu.ru/04/10
OpraHUYECKHUE COCAMHEHUS
[IpaxTnueckas padora Ne 5.
bu6mmoreka [IOK
Pemenue skcriepuMeHTATbHBIX
% 3ajad 1o reMe "PacriozHaBaHue https:iflessor acalery-
s o content.myschool.edu.ru/04/10
OpPraHUYECKUX COCTUHEHUN
KonTponbHas padota no reme
96 " A30TCoJIepIKaIie OpraHnIecKue
coeauHeHUS"
OCHOBHBIC TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN bubnuoreka [IOK
97 ¥ METOJIBl UX CHHTE3a — https://lesson.academy-
MOJMMEpU3aLus U content.myschool.edu.ru/04/10
MTOJIMKOHACHC AU
bu6mmoteka [IOK
IInactMacchl. YTunuzauus u
98 HepenaBorka MIacTHKa https://lesson.academy-
pep content.myschool.edu.ru/04/10
99 DnacToMepbl: HaTypalbHbBIN bubnmnoreka [JOK

CUHTETUYECKHE KaydyKu. Pe3nna

https://lesson.academy-
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Bonokna: HatypanbHble,

bu6mmoreka [IOK
HMCKYCCTBCHHBIC, CHHTCTHUCCKHE.
100 oMMeDEL CHCLHATLHOrO 1 https://lesson.academy-
p 1 content.myschool.edu.ru/04/10
HA3HAYCHUA
[TpakTrueckas padota Ne 6.
bubmuorexa [JOK
Pemenue skciepuMeHTAIbHBIX
101 At 10 Teme "PacosHABANIC 1 https://lesson.academy-
A . content.myschool.edu.ru/04/10
IUIACTMAcC U BOJIOKOH
O00011IeHIE U CUCTEMATU3AIUS
bu6mmoreka [IOK
M3Y4YEHHOT0 MaTepuaa 1o TemMe
102 "B ELCOKOMOTCKVIADHELS 1 https://lesson.academy-
| yAp content.myschool.edu.ru/04/10
COEINHEHUS
OBIIEE KOJIMYECTBO HACOBIIO 102

I[TPOT'PAMME
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11 KITACC

Koaun4yecTBO 4acosB

JJeKTpoHHbIEe LM (POBbLIE

Ne Hara
Tema ypoxa Konrpouabnsie | IIpakrnyeckue oOpa3oBaTe/bHbIE
n/n Bcero H3YyYeHHUs
padoTbI padoThbI pecypcbl
bu6mmoreka [IOK
AtoMm. CocTaB aTOMHBIX sJIEp.
1 XuMU4YecKui aemMeHT. M30Tormnbl L https.//lesson.acalemy-
' content.myschool.edu.ru/04/11
bub6mnoreka [IOK
CtpoeHue 3IeKTPOHHBIX 000JI0UYEK
2 1 https://lesson.academy-
4TOMOB, KBAHTOBRIC THCIA content.myschool.edu.ru/04/11
bub6mnoreka [IOK
Kiaccudukanms XuMuaeckux
3 S EMEHTOB (50, P, O-, F-or1enerTh) 1 https://lesson.academy-
P content.myschool.edu.ru/04/11
bu6nmoreka [JOK
Pacnipenenenue 351eKTpoHOB 11O
4 5 1 https://lesson.academy-
ATOMHDINM OpOHTAIIAM content.myschool.edu.ru/04/11
DNeKTpOHHBIE KOH(PUTypalui aTOMOB bubnnoreka [JOK
5 3JIEMEHTOB B OCHOBHOM U 1 https://lesson.academy-
BO30YX/IEHHOM COCTOSITHUU content.myschool.edu.ru/04/11
bu6mmoreka [IOK
DNeKTPOHHBIE KOH(UTYpAIIH HOHOB.
6 S EKTDOOTDHLATCIEHOCTE 1 https://lesson.academy-
JICKTPOOTpHHATEN content.myschool.edu.ru/04/11
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrema bubnuorexa [IOK
7 XUMHUYECKUX dyieMeHToB []. 1. 1 https://lesson.academy-
Meneneesa, CBA3b C COBPEMEHHOMN content.myschool.edu.ru/04/11
TEOpUEH CTPOEHHS aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 1 bubmuorexa [JOK
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XUMHYECKUX IIIEMEHTOB U
00pa3yeMbIX MU MTPOCTBIX U
CJIO’KHBIX BEILIECTB IO IPyNIaM U
Iepuoam

https://lesson.academy-
content.myschool.edu.ru/04/11

Cucremarusanus v 00001eHne

bu6mmoreka [IOK

9 AN 10 TeMe https://lesson.academy-
content.myschool.edu.ru/04/11
Buabl xumuyeckon cBs3M.
Mexanu3mbl 00pa3oBaHUs bubnuorexa [JOK
10 KOBaJICHTHOH CBsi3HU. BomopoHas https://lesson.academy-
CBA3b. MEeXMOJIEKYIISIPHBIC content.myschool.edu.ru/04/11
B3aUMOJEICTBUSA
BanieHTHOCTB U BaJI€HTHBIE
bu6mmoreka [IOK
BO3MOKHOCTH aTOMOB. CBs3b
1 3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJI C htipsdflessor asdlery-
p PYKTYP y content.myschool.edu.ru/04/11
UX T€OMETPUYECKHUM CTPOCHUEM
[IpencraBineHuss 0 KOMILUIEKCHBIX bu6nmoreka [JOK
12 COEIMHEHMAX: COCTaB U https://lesson.academy-
HOMEHKJIaTypa content.myschool.edu.ru/04/11
BemectBa MonekyasipHOTo 1
bu6mmoreka [IOK
HEMOJICKYJISIPHOTO CTpOoeHUS. THIb
13 OHCTALICCKIX DELICTOK I https://lesson.academy-
p N p content.myschool.edu.ru/04/11
CBOICTBa BEIIECTB
[ToHsTHE O TUCIEPCHBIX CUCTEMAX. bubnuorexa [JOK
14 [IpencraBnenue 0 KOJUIOUIHBIX https://lesson.academy-
pacTBopax content.myschool.edu.ru/04/11
HctunHbBIE paCTBOPHI: HACKIIIEHHBIE U bu6mmoreka [JOK
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. https://lesson.academy-

Kpucrannoruapatsl

content.myschool.edu.ru/04/11
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CriocoObl BbIpaKEeHUsI KOHIICHTPAITIH

bu6mmoreka [IOK

16 https://lesson.academy-
aCTBOPOB
P P content.myschool.edu.ru/04/11
Pemenue 3aga4 ¢ HCIoJIb30BaHUEM
o bubmuorexa [JOK
MOHATHH ""MaccoBasi 10JIs
17 CTBODEHHOrO BeleeTra" https://lesson.academy-
TB HHOT'O B TB
p p m ’ content.myschool.edu.ru/04/11
"MoJIIpHast KOHIEHTpaus'"
Knaccudukanus u HOMeHKIaTypa bubmorexa [IOK
18 R ermec https://lesson.academy-
H T'aHNYCCKUX B TB
p B content.myschool.edu.ru/04/11
bubmnoreka [IOK
Cucremarusanus 1 o0001eHne
19 A T TeMe https://lesson.academy-
content.myschool.edu.ru/04/11
KonTponbHas padoTa no remam
"Crpoenue atoma. [lepuoanuecknii
20 3akoH u [lepuoanueckas cucrema
XUMHYECKHUX 31eMeHTOB [[. U.
Menpneneesa", "CtpoeHue BEIeCTBA.
MHuoroo6pasue BemecTB"
Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
. bubmuorexa [JOK
OpPraHUYECKON XUMUU. 3aKOH
21 https://lesson.academy-
COXpaHEHUS MacCChl BEIIECTB; 3aKOH
p B content.myschool.edu.ru/04/11
COXPAHEHHUS U MPEBPAILICHUS YHEPTHH
IIPpHU XUMHUYCCKHUX PCAKIUAX
TennoBsie 3P PEKTH XUMHUUECKUX bubnuorexa [IOK
22 peakuuii. Tepmoxummuueckue https://lesson.academy-
ypaBHEHHSI content.myschool.edu.ru/04/11
23 Brruucnenus mo ypaBHEHUAM bubmuorexa [JOK
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XMMHYECKHUX PEaKUUi U
TEPMOXUMHUYECKUM YPAaBHEHUAM

https://lesson.academy-
content.myschool.edu.ru/04/11

CKOpOCTh XMMHYECKOW peaKinu, eé bubnmoreka [JOK
24 3aBUCAMOCTB OT PAa3JINYHBIX https://lesson.academy-
(axropos. Karanus u Karaau3aropsl content.myschool.edu.ru/04/11
Bbu6mmorexa [JOK
['oMorenHsbie U reTeporeHHbIC
25 — https://lesson.academy-
peaitt content.myschool.edu.ru/04/11
[Ipaktrueckas padorta Ne 1 mo teme Bbubnuorexa LIOK
26 "BnusiHue pa3nuuHbiX (aKTOpOB Ha https://lesson.academy-
CKOPOCTh XUMUYECKON peakiuu" content.myschool.edu.ru/04/11
Oo6parumebie 1 HEOOpaTUMBIE bubmorexa [IOK
2t eakuu. XUMUYECKOE pPaBHOBECHE httos.ilessor acadenmy-
PCAKIIH. p content.myschool.edu.ru/04/11
[TpakTrdeckas padora Ne 2 o teme
" bubmuorexa [JOK
Binustaue pa3znudnbx pakTopoB Ha
28 B ——— https://lesson.academy-
" content.myschool.edu.ru/04/11
paBHOBECHS
DNEeKTPOIUTHYECKAS AUCCOLIUALIHS.
29 CunbHble U cilabble 3JIEKTPOIUTHI.
Crenens nuccouuanuu
WNonnoe npoussenenue soasl. Cpena
30 BOJHBIX pacTBOpoB. Bogoponnbrit
nokasarens (PH) pacteopa
I'mpponus coneii. Peakuuu, bubnnorexa [JOK
31 MPOTEKAIOLIUE B PACTBOPAX https://lesson.academy-
3JIEKTPOJUTOB content.myschool.edu.ru/04/11
39 [IpakTuueckas pabora Ne 3 o Teme bubnuoreka [IOK

"XUMHYECKUE pEaKLUU B pacTBOPax

https://lesson.academy-
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3JIEKTPOJIUTOB"

content.myschool.edu.ru/04/11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

33 peakuuu. Baxxnenme okucInuTenu u https://lesson.academy-
BOCCTaHOBUTEIIU content.myschool.edu.ru/04/11
Bbu6mmorexa [JOK
Meroa 37eKTpOHHOTO (3JIEKTOHHO-
34 HoHHOT0) Ganatica https://lesson.academy-
content.myschool.edu.ru/04/11
DNEKTPOIIN3 PaCTBOPOB M PACILIABOB bubmnorexa [IOK
35 S https://lesson.academy-
H content.myschool.edu.ru/04/11
bub6mnoreka [IOK
36 Pemenwie 3a1a4 pa3aMdHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
bub6mnoreka [IOK
37 Pemenue 3a1a4 pa3aMyHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
Cucremaru3anus u 0000IICHIE bubmuoreka [JOK
38 3HAaHUH 110 TeMe "XUMHAUECKHE https://lesson.academy-
peakuun" content.myschool.edu.ru/04/11
39 KonTponbHas pabota mmo teme
"Xumuaeckue peakiuu”
ITonoxeHre HEMETAIOB B
Ilepunonnueckoi cucreme
bubmuorexa [JOK
XUMHYECKHUX 3eMeHTOB JI. .
40 MerIeeena i 0coBeHHOCTI https://lesson.academy-
A content.myschool.edu.ru/04/11
CTpOeHHS X aTOMOB. Duznueckue
CBOICTBA HEMETAILJIOB
41 AnnoTponus HeMeTaioB (Ha bubnuorexa [IOK

npuMepe KUCiIoposa, cepsl, pochopa

https://lesson.academy-
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U yrieposa)

content.myschool.edu.ru/04/11

Bopopona: nonydyenue, pusndeckue u

bu6mmoreka [IOK

42 XMMHYECKHE CBOMCTBA. ['mapuabl https.//lesson.acalemy-
- HpHA content.myschool.edu.ru/04/11
l"asiorensl: HaXOXKJAEHUE B IPUPOJIE, bubmuorexa [JOK
43 CHocoObI MOTyYeHUs, PU3NYECKUE U https://lesson.academy-
XUMHUYECKHUE CBOKCTBA content.myschool.edu.ru/04/11
l"anorenoBoiopoael. Baxkueiine bubnnoreka [JOK
44 KHUCJIOPOJICOAEPKAIINE COSTUHECHUS https://lesson.academy-
rajJjioreHoB content.myschool.edu.ru/04/11
JlaGopaTopHbIie B IPOMBIIIIICHHBIC
bubmuoreka [JOK
CTIIOCOOBI MOTYYCHHSI TAJIOTCHOB.
45 ToHMeHCHIC FTOrCHOB 1 X https://lesson.academy-
p . content.myschool.edu.ru/04/11
COeTMHEHU I
[IpakTuueckas padorta Ne 4. Pemenue bubnuoreka [IOK
46 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME https://lesson.academy-
"T"amorensr" content.myschool.edu.ru/04/11
Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI bubnuoreka [IOK
47 NOJTy4eHus1, PU3NUecKue 1 https://lesson.academy-
XUMHUYeckue cBoicta. O30H. content.myschool.edu.ru/04/11
[Ipumenenne KucIopoia U 030Ha
bu6mmoteka [IOK
48 OKcuIpl U IEPOKCHIBI https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
49 Pemenue 3a1a4 pa3aMyHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
50 Cepa: Haxo0X/I€HUE B IIPUPO/IE, bubnmoreka [JOK
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CTOCOOBI MOTy4eHus, PrU3nYecKre u
XUMHYECKUE CBOICTBA

https://lesson.academy-
content.myschool.edu.ru/04/11

bu6nmmoreka [IOK

51 CepoBoaopo, cyIbpuasl https://lesson.academy-
content.myschool.edu.ru/04/11
Kucnoponcoaepxariiue coeTMHeHUs bubnunoreka [HOK
52 cepbl. OcCOOEHHOCTH CBOMCTB CEPHOI https://lesson.academy-
KHUCJIOTBI content.myschool.edu.ru/04/11
[Ipaktuyeckas padora Ne 5. Pemenne bubnuoreka [IOK
53 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME https://lesson.academy-
"Cepa u eé coenuHeHus" content.myschool.edu.ru/04/11
A3OT: HaX0XJIeHHE B IPUPO/IE,
bu6mmoreka [IOK
CHOCOOBI MoNy4YeHusl, hu3nueckKue u
>4 XHMHYECKHUE CBOMCTBA. AMMHUAK hitps:iilesson.academy-
’ ’ content.myschool.edu.ru/04/11
HUTPU/IBI
Kucnoponcoaepxaiue coeqMHEHUS bubnnoreka [JOK
55 azota. OcoOOEHHOCTH CBOICTB https://lesson.academy-
A30THOU KUCIIOTBI content.myschool.edu.ru/04/11
bu6nmoreka [JOK
[IpuMeHeHne a3oTta u ero
%6 COeTMHEHUI. A30THBIE YA0OpEHUS https://lesson.academy-
a ' yHoop content.myschool.edu.ru/04/11
®ochop: HAX0XKICHUE B IIPUPOJIE,
op prp bubnmoreka [JOK
CIOCOOBI MOTy4YeHHUs], PrU3HUecKrue u
> XuMHueckue cBoiictsa. @ocuapl u e
' A content.myschool.edu.ru/04/11
dochun
Oxcunsl hocdopa, bubmmoreka [JOK
58 dbochopconepxkamue kucaotsl. Comau https://lesson.academy-
(hochopHOIT KUCTOTHI content.myschool.edu.ru/04/11
59 [Mpumenenne dhocdopa u ero bubnmoreka [JOK
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coenuneHunii. DochopHbie ynoodpeHus

https://lesson.academy-
content.myschool.edu.ru/04/11

[IpakTrueckas padota Ne 6. Pemenne

bubmuoreka [JOK

60 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe https://lesson.academy-
"A3zot u pochop u ux coenuHeHU" content.myschool.edu.ru/04/11
VYraepoda: HaX0XKIECHUE B IPUPOJIEL,
anﬂofponﬂme MOI[I/I(l)I/IKaI_III;I/I'p bubmorexa [IOK
61 (bu3HUeCKre U XUMUYECKHEC C;OﬁCTBa httos.lessor acadenmy-
’ content.myschool.edu.ru/04/11
MIPUMCHCHUE
Oxkcun yrinepona(Il), oxeun bubnnoreka [JOK
62 yraepona(IV), yroneHas kucnora u eé https://lesson.academy-
COJIA content.myschool.edu.ru/04/11
bub6mnoreka [IOK
63 Pemrenue 3ay1a4y pa3iMyHbBIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
Kpemuuii: HaxoxkaeHue B IpUpoe, bubnuoteka [JOK
64 CIOCOOBI MOTyYeHus, (GU3NIECKUE U https://lesson.academy-
XAMUYECKHE CBOWCTBA content.myschool.edu.ru/04/11
bu6mmoreka [IOK
Oxkcup kpemausa(1V), kpemaueBas
65 - orapcn HKa(TH) P https://lesson.academy-
frota, cuit content.myschool.edu.ru/04/11
IIpuMeHeHne KpEMHUS U €T0 bubnnorexka [JOK
66 coennHennii. CTEKIIO, ero https://lesson.academy-
MOJTy4YE€HUE, BUJIBI CTEKIIA content.myschool.edu.ru/04/11
bu6mmoreka [JOK
67 Pemenue 3a1a4 pa3aMyHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
68 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK

3Hanui o reme "Hemeramer"

https://lesson.academy-
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content.myschool.edu.ru/04/11

KonTponbnas pabota o teme

69 n n
Hewmeramis
. bu6mmoreka [IOK
AHanu3 pe3yabTaToB KOHTPOJbHOM
70 5 5 https://lesson.academy-
PabOTBI, KOPPEKIIHA OTUHDOK content.myschool.edu.ru/04/11
[Tonoxenne MeTaJuIOB B
IIepnonnueckoii cucreme
bu6mmorexa [IOK
XUMHUYECKUX IJIEMEHTOB.
71 Ocob https://lesson.academy-
CODCHHOCTH CTPOCHHA content.myschool.edu.ru/04/11
ANEKTPOHHBIX 000JIO0YEK AaTOMOB
METaJJIOB
OO6mue gpusnyeckue CBONCTBA bubnuorexa [JOK
72 MeTaJuioB. [[puMeHeHne MeTaJlJIoB B https://lesson.academy-
OBITY U TEXHUKE content.myschool.edu.ru/04/11
CnnaBsl MetauioB. Kopposust bubmorexa IIOK
73 $OPP https://lesson.academy-
METaJLIoB content.myschool.edu.ru/04/11
bu6mmoreka [IOK
74 Pemenue 3amay pa3inyHbIX THUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
DNEKTPOXUMHUYECKUN Psilt bubnnoreka [JOK
75 HanpspKeHU MetamioB. O01ue https://lesson.academy-
CIOCOOBI MOTYYEHHUS] METAIIJIOB content.myschool.edu.ru/04/11
OO1as xapakTeprucTUKa METAIIJIOB
|A-rpynmel [lepuoaudeckoit cucteMsl bubnuorexa [IOK
76 XUMUYECKHX 37eMeHToB. Hatpuii n https://lesson.academy-

KaJlui; IOJIy4YCHHEC, (I)I/ISI/ILICCKI/IC u
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

content.myschool.edu.ru/04/11
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IIPOCTBIX BEIIECTB U UX COGILI/IHCHI/II‘;I

OO01mas xapakTepuCcTUKa METAIIJIOB
IlA-rpynns! Ileproanueckoit

CUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB. bubnmoreka [JOK
7 Maruuii 1 KaJabIuii: TOJIy4CHHE, https://lesson.academy-
(du3nUecKre 1 XUMUIECKHE CBOICTBA, content.myschool.edu.ru/04/11
MIPUMEHEHHE TIPOCTHIX BEIIECTB M UX
COCTUHEHUN
N N bubmuoreka [JOK
XKéctkocTh BOJIBI M CIOCOOBI €€
78 CTDAHCHIS https://lesson.academy-
yerp content.myschool.edu.ru/04/11
AnroMuHU: nonydeHue, Gpundeckue bubmuorexa [JOK
79 1 XUMHYECKHE CBOMCTBA, https://lesson.academy-
IIPUMEHEHHE content.myschool.edu.ru/04/11
AMpoTepHbIe CBOIICTBa OKCHIA U
THJIPOKCHU/IA ATFOMUHUS bubmiorexa LIOK
80 TUAPOKCOKOMILIEKCHI aJ;IOMI/IHI/H[ ux https://lesson.academy-
AP ’ content.myschool.edu.ru/04/11
MIPUMCHCHHE
bu6mmoreka [IOK
81 Pemenue 3amad pa3inyHbIX THUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
ITpakTuyeckas padora Ne 7. Pemenue bubnnoreka [JOK
82 AKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME https://lesson.academy-
"Mertaniel rnaBHbIX oarpymm" content.myschool.edu.ru/04/11
OO1as XxapakTepuCcTUKa METAIIJIOB
no6ouHbIX noarpymnn (b-rpymm) bubmiorexa LHOK
83 [P HOMeCKOM CHOTOMEL https://lesson.academy-
pHOA content.myschool.edu.ru/04/11
XUMHYECKHX JIEMCHTOB
84 dusnyeckne U XUMHYECKHE CBOMCTBA Bbubnmnoreka [JOK



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

XpOoMa M €ro COEAUHEHUH, UX
IIPUMEHEHHE

https://lesson.academy-
content.myschool.edu.ru/04/11

Baxneiiimme coeTMHEHUST MapraHIa. bubnmoreka [JOK
85 [Tepmanranat kanus, ero https://lesson.academy-
OKHCJIUTEJIbHBIE CBOMCTBA content.myschool.edu.ru/04/11
DU3NYECKUE U XUMUYECKHE CBOMCTBA
. bu6mmoreka [IOK
JKeje3a U €ro COeIMHEHU.
86 [TosrydeHne 1 MPUMEHEHHE CIUIABOB https://lesson.academy-
i P content.myschool.edu.ru/04/11
xKeesza
du3nYecKre 1 XUMHUICCKUE CBOMCTBA bubmuorexa [JOK
87 MEIH U €€ COeTMHEHUM, UX https://lesson.academy-
MIPUMEHEHUE content.myschool.edu.ru/04/11
OU3NYECKUE U XUMUYECKHE CBOMCTBA
. bubmuorexa [JOK
[IMHKA U €T0 COSAMHCHHIMA, UX
88 MpUMEHEHHE. | UIpOKCOKOMITIEKCHI https://lesson.academy-
P - AP content.myschool.edu.ru/04/11
IUHKA
ITpakTruyeckas pabora Ne 8. Pemenue bubnnoreka [JOK
89 JKCIIEPUMEHTANIBHBIX 3a/a4 I10 TEME https://lesson.academy-
"Merasuibl HOOOYHBIX nOArpymn” content.myschool.edu.ru/04/11
bu6mmoreka [JOK
90 Pemenue 3a1a4 pa3aMyHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
O060061IeHre U CUCTEMAaTH3AIHS bubnmoreka [JOK
91 U3Y4EHHOI0 MaTepHasa 1o Teme https://lesson.academy-
"Meramns" content.myschool.edu.ru/04/11
KonTponbnas pabota o teme
92 n n
Meraibl
. bubmmorexa [JOK
93 AHanu3 pe3yinbTaToB KOHTPOJIbHON 1

https://lesson.academy-
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paboThI, KOPPEKIIHS OIMHNOOK

content.myschool.edu.ru/04/11

Pons xumun B obecnieueHIH
YCTOMYHMBOI'O Pa3BUTHUSA

bubmuoreka [JOK

o4 yenoBeuecTBa. [ToHATHE 0 HAYYHBIX nttps:/flesson academy-
’ v content.myschool.edu.ru/04/11
METO/aX UCCICAOBAHMS BEIICCTB
Hay4Hble IpHHIMIIBI OpraHu3aIuu
- P P bubnunoreka HOK
XUMHUYECKOTO MTPOU3BOICTBA.
95 P OMBILICHHLLE CIOCOBLL https://lesson.academy-
P . content.myschool.edu.ru/04/11
MOJTyYCHUST BAKHEUIITUX BEIICCTB
XUMHYECKOE 3arpsi3HCHUE bubnmnoreka [JOK
96 OKPY>KaIOILE! Cpebl U €ro https://lesson.academy-
MOCTEACTBUS content.myschool.edu.ru/04/11
bubmnoreka [IOK
XHUMHS U 3I0POBBE YEITOBEKA.
97 TleKanCTEEHHELE ChelcTRa https://lesson.academy-
p pe content.myschool.edu.ru/04/11
Xumust umy. Posib xumMun B bu6mmorexa [IOK
98 oOecrieYeHNH MUIIeBOH https://lesson.academy-
0€30MacHOCTH content.myschool.edu.ru/04/11
bu6nmoreka [JOK
Kocmernueckue u napgpromepHsie
99 cnenctsa. BETOBAs XUMIS https://lesson.academy-
pedl ) content.myschool.edu.ru/04/11
XUMHUS B CTPOUTENHCTBE. bubmuorexa [IOK
100 Baxkneime cTpouTeNbHbIE U https://lesson.academy-
KOHCTPYKIIMOHHBIE MaTE€pPHAJIbI content.myschool.edu.ru/04/11
XuMus B CENTbCKOM XO3SIMCTBE. bu6mmorexa [IOK
101 Oprannueckrie 1 MUHEPAIILHBIE https://lesson.academy-
ynoOpeHus content.myschool.edu.ru/04/11
102 CucreMaru3anus 1 0000IIeHNE bu6mmoreka [IOK

3HAHUI IO TEME

https://lesson.academy-
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content.myschool.edu.ru/04/11

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A., JIEBkuH

A.H., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

bubmuoreka [{OK https://urok.apkpro.ru/

POIII https://resh.edu.ru/subject/5/

Slxmacc https://www.yaklass.ru/


http://www.yaklass.ru/
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