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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmmMa o XMMUU Ha YPOBHE CpeJHEro o0Iero oopa3zoBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DefepaibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnoNOkeHHM «Crtparermm pasBuTHs BocnuTaHus B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealMdyeMoe B YCIOBUAX JUDPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalyuyd UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUyME, a TAKXKe IS
MPOJOIKEHUS OOyUeHHS B OpraHu3anusx MpodecCHOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0  HWHTEPIpPETallMil0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIENIeH, COJIepKaHuUsl,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e uHGOPMAIIMOHHO-METOIMYECKasl, pealnu3alus KOTOpol obecrneunBaeT
MOJIy4YeHHUE TPEACTABICHUS] O IEJsAX, COJACp)KaHUHU, OOIIeH cTpareruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeSICHUE: TPHUHIUIIOB CTPYKTYPUPOBAHUS M TOCJIEI0BATEIBLHOCTU
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMUXCsS B
paMKax HTOroBOM arrectaliud B (GOpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJZIEP>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOrPaMMBbI CpeaHero o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBHIA  0Oydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh € OOY4YE€HHMEM XUMHUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OMPENEHSAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOyYEeHHUsI Ha YpPOBHE CpeIHEro oOllero oO0pa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3AlMSIX CPEIHEro MpodeccuoHaIbHOro
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHusi, B TOM YHCIIE C MePCIEeKTUBOM MOCIEAYIOIIET0 MOTyYeHUsI XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHUE ImpeameTa «XuMHUsS» OPUEHTHPOBAHO TAKXKE HA pelIeHUEe 3aaad



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHs OOyYalolluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIyOJIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3yYEHHS IpeAMETa. JTa CUCTEMA
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUS O00bEMa 3HAHUH O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
U TepMoanHaMuku. MWM3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKKe C TOYKHU 3pEHHUs] MeXaHU3MOB e€ oOpasoBanus. M3yuenue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU MHPU PACCMOTPEHUHM PEAKIMOHHON CIIOCOOHOCTHU
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSIHUE CMEXKHbIE IpeaMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaueHue OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no obmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XUMHH U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, BJIEKTPOJIHM3a, MPEICTABICHUS O
CTPOECHHUU BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMeTa JUid KIACCOB XUMHKO-
ounonornyeckoro mpodwisi OONbIIMA yACTbHBIA BeC OyIeT WMETh OpraHudYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKue
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JMIOUAbL, OEIKH, YIIEBOAbl, HYKIECHHOBBIE
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHs OCHOB HAydyHOTO MHUPOBO33PEHUS, OCBOCHUS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactelt «EcTecTBeHHO-HayuyHbIE MpeaMeThsl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MepBOCTENEHHON 3HAYUMOCTH SIBISieTCS (POPMHpPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  MpodiieM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJIbTYphl YEJNOBEKAa, a TaKXKe 3KOJOTUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 0OImMX
Hay4YHBIX MPUHIMIIAX XUMHUYECKOT'O MPOU3BOICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XHUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJIeHue  TPEJACTAaBICHUH O  HAaydHBIX  METoJaX  IMO3HaHWI,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B myane peanuzauuu NepBOOYEPEIHBIX BOCHMUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIMTAaHWUIO  Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCJIOBHUIO YCTIEIITHOM MPO(EeCCHOHATBLHON U 00IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE CpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl nM30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX MIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX IPEBPALICHMIA:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosoruueckuil psaj ankaHoB, o0mias popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOMCTBA AQJKAaHOB: pPEAKUUM 3aMELICHUs, W30MEpU3AIlUH,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKHMX CBOMCTB MaiblX (IUKIOMNPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHME MOIIEKYJ] alKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIPU JBOMHOM CBSI3H, NOJMMEpU3alnu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIluu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMU 3aMeUIeHHs] B OEH30JbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, HUPOIM3.
[IpomykThl nepepaboTKu HEPTH, KX TPUMEHEHUE B TPOMBIIIUICHHOCTU U B OBITY.

['eneTrueckas CBSA3b MEXY PA3IMUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIICHUs] TajoreHa Ha THUJIPOKCOTPYIIY, HHUTPOTPYIIY, HAHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TaJIOTeHNPOU3BOJHBIE BOAHOTO W CIIMPTOBOTO
pactBopa ménoun. B3anMozeiicTBue nuraioreHaaKaHOB C MarHUEM M IIUHKOM.
[Tonsitue 0 METAJIJIOOPTaHUUYECKUX COCIMHECHUSX. Hcnonbs3oBaHue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpPraHUYECKUX BEIECTB.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHHUs] BEUIECTB M HUX MpPEBpallleHU:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOJIY4YEHHE OSTWICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYI
YII€BOAOPOA0OB U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U kiaccuukamus. Dusnueckue CBOMCTBA  MpEENbHBIX
OJTHOATOMHBIX CIHUPTOB. BOAOpOAHBIE CBA3M MEXKAY MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peakUWW 3aMELICHUs, JerujapaTaluy, OKHUCIICHUS,
B3aMMOJICHCTBE C  OpPraHMYECKMMHU U  HEOPraHWYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakius Ha OJHOATOMHBIE CITUPTHI. JelicTBHEe 3TaHOIa U METaHOIA
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIHPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaroMHbie CHUPTHl — OJTUJICHTIMKONb W TinlepuH. Dusnueckue u
XMMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHsI, B3aUMOJICHCTBUE C OPTaHMYECKUMHU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm desnoBeka. CrnocoObl MOMyYeHHS U TNPUMEHEHHE
MHOTO2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIUSHHE TUIAPOKCOTPYIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruatas cModa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHUYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepust u HoMeHKkIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCJIOTHIL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapuHOBas, MaJbMUTHUHOBAs, OJICMHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIartypa. Pu3nyeckue M XMMHUYECKHE CBOWMCTBA: THUIPOJIA3 B KHUCIOW W
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, KX MOFOIIIEE JCHCTBHE.

OO61as xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbJACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B pupone u npumenenue. [lomucaxapuabl: Kpaxmail,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBAa Kpaxmaja: TMApPOJU3, KAaYECTBEHHAas PEakiusi ¢ MOAOM. XUMHUUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuacepeOpa(l) u  ruapoxcumom  Mmemu(ll)), peakuus rammepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBBIE KHUCTOTBI. CII0XKHBIE 3(DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoiieKkysa, oOmas (popmyia, U30Mepus, HOMEHKIATypa U (U3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BAMsSHUE TPyNN aTOMOB B MOJIEKyJie aHuiauHa. OcOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT:  TJIMUMH, aJlaHuH. @U3WYecKue CBOMCTBA aMHHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak npupoaHsie TonuMmephl. IlepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OEJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKYJISIPHBbIE COeIUHEHMNS.

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUN, CPEIHAS MOJIEKYISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJINBUHWIXJIOPU, TOJUCTUPOA, IMOJIMMETHWIMETAKPWIAT, MOJUKAPOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJICHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HaOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYWHBI, €IUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKW, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHonmoTHs: TNHIIEBBIC TMPOAYKTHI, OCHOBBI PAlMOHATBHOTO THUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JIOUEK aTOMOB, KBAHTOBBIC YHCJIAa. JDHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XAMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUecKass CBSI3b. BHAbI XMMMYECKOW CBSI3U. KOBaJICHTHAs, MOHHAasd,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHON cCBsA3U. KparHeie cBsizu. Bogoponnasi CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBneHne 0 KOMIUIEKCHBIX cOeIMHEHHIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAaYEHHWE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUA.  [HIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMIHBIX pacTBopax. CnocoObl BBIpKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceileHHusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHMS OTJEJIbHBIX IPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBecHUsA. DakTOphl, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENM W BOCCTAHOBUTENIU. MeETOA 3JIEKTPOHHOTO OalnaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpeiesIeHUE
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHHUS WX aTOMOB. Duznveckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ MIOpuubl.
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEIUHEHHUIA.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckue cBoictBa. CepoBomopon, cyibbumasl. Oxcun cepsi(1V), okxcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUbI. OKCUIBI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cpoiictBa. @ochunasl u dochun. Oxcuabl dochopa, dochophHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaom. Oxcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUS DJJICKTPOHHBIX O00JIOYEK aToMOB MeTaioB. OOmiue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl
NOJIyYEHUS METaJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpomeraiutyprusi. [lonstue o koppo3un metauioB. CrnocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCIUHEHUN.

O6mas xapakrepuctuka metauioB |IA-rpynner I[lepuoandeckoit cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TTOTy4YeHue, pu3ndeckue 1 XMMUYEeCKrue CBOMCTBA, MPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuit. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coemunenuss wmapranma(ll), wmapranna(lV), wapranma(VI) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

du3nuecKue 1 XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHuil. [lonyuenue n
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITHKa. [IpuMenenue
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIJIOB C BOJIOM (BO3MOKHO HCIOJIH30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHUCJIOT M IEJI0Ueh, pelIeHHe YKCIIEPUMEHTABHBIX 3a7a4 M0 TeMaMm
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeETOJaxX I[I0O3HAHUS U METOJIOJOTUM HAyYHOTO HMCCIIeI0BaHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHHE OKPYXAIoLIed Cpelbl U €ro IMOCIeICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumusi W 30poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XuUMHSI B CTPOUTENBCTBE: BAKHEWILIME CTPOUTENbHBIE MaTepualbl (LIEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuyMu, €ciaud OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpalliu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX  CBs3ed TpW  HU3ydyeHUH oOmed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, rUmoTe3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHX



nperaparoB, IIPOU3BOACTBO KOHCTPYKOHUMOHHBIX MATCPHUAJIOB, J3JICKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYyYalIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMeTra «XHUMHS» OTpakaroT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MPOIECcce pean3aiuu o0pa3oBaTeIbHON JEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJCTaBICHUS O COIHMAIBHBIX HOPMax M TMpaBUiaX MEKINIHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOKEHUsI K MPOILIECCY TBOpPUECTBA B O0OJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUST XUMHM, OCO3HaHHWS TOrO, 4YTO JaHHbIE HAyKH €CTh pe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;



WHTEpeca M TIO3HABaTEIbHBIX MOTHUBOB B TMOJYYECHUU U TOCIEAYIOIIEM
aHanu3e UHQOpPMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYAIbHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUYeCKOMY M3Yy4YEeHHUI0 Mpodeccuit pa3iuyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XHMHUH IS
pelIeHUs BOIPOCOB PAIIMOHAIIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHUpEe KaK O €IWHCTBE MPUPOJBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPAaBJICHHOCTH W BAXHOW POJIM B
CO3/JaHUM HOBOM 0a3bl MaTepHAIBHOM KyIbTYpHl, B PEIICHUH TJ00AIBHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHATbHOM
JIESTeIIbHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbl MO XWMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHABHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATUW U YCTAHABIMBATH UX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXJeHHUS (MHAYKTUBHBIC, JE€IyKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BBIBATH MOJAEIBHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pelIeHUH YYeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEUIECTB U XMMHUECKHUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaThH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTHUBOPEYUBOCTH;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATh UJCH, Q)OpMYJII/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3ajad, BbIOMpaTh HauboJsiee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaIn3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTrPaMMBbI [0 XUMUU Ha YTITyOJIEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKue
JUIs yaeOHOTro npeaMeTa «XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TIOJYYEHHUIO HOBOTO 3HAHUS WM NMPUMEHEHUIO 3HAHUM B Pa3IMYHbIX y4eOHBIX
CUTYalIMsIX, a TAKXKE B pPEabHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMme IO XHMHHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBl 110 TOJaM
U3YYECHHUS.

10 KVIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEeHUH YCTOWYMBOTO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHHM MEAULMHBI, CO3aHUU HOBBIX MaTEpUasOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMON  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHUYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpHUsS CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOECHHUS OpPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpaIlCHUS OHHEPrUM TPHU XUMHUYECKHX PpEaKIHAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUS MPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SIBJICHUH; MPEICTABICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToIIOrUYECKUEe CBEICHHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUU U OE30MaCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TepepaboOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUSA MPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BELLECTB;

COCTaBJISITh YPABHEHUSI XMMMUECKUX PEaKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKIMM  MOCPEJCTBOM  COCTaBJICHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCT,  YMEHHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/INCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OpPMHPOBAHHOCTh, YMCHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUIA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HaHUS — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHbIE ornepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALINIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — ISl U3YUEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BEeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTU  MOCHEACTBHS ~ OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbBIEC 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYEHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHOro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUiIa SKOJIOTHYECKH 11€J1eCO00Pa3HOro MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszaresns [T/1K;

aHAJM3UPOBATh 11EJE€COO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B PEHICHUHU MPOOJIEM SKOJOTHMYECKON, DHEPreTUYeCKON M IHILIEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PeIIETKa, XHUMHUYECKas peakius, pPacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJIUTHUUYECKONM TUCCOLUAIMHU, TMEPUOAUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATH BAIEHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupymrollux BEIIECTB, TEIUIOBOMY 3(DPeKTy peakuuu, U3MEHEHHUIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca
TUX PEAKIUH; peakuil HOHHOTO OOMEHa MYyTEM COCTaBJIEHUS HMX TOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEWIHUX Bo3aeicTBuid (mpuHimn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIECHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJISIpPHAs KOHLICHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMaluu; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOINBIO HMHAMKATOPOB, H3yUYEHHE BIMSAHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJIIOIEHHEM IIPaBUJI O€30MacHOr0 OoOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUS, INPEIACTaBIATh B
pa3nu4HOil (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSIMHU I10 BBHITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamert opranudeckoit xumun. Teopust bubmuorexa [JOK
1.1 CTPOCHHUS OPTAaHMYECKHX COeaMHEHUN A. M. 8 https://lesson.academy-
Bytieposa content.myschool.edu.ru/04/10
Hroro mo pazueny 8
Pasznea 2. YrieBoaopoabl
[IpenenbHble yraeBoAOPOAbI — aJKAHbI bubmorexa HOK
2.1 - ’ 5 https://lesson.academy-
H content.myschool.edu.ru/04/10
HenpenenbHbie yraeBogopoabl: aaKeHbl bubmorexa [IOK
2.2 amcap eHEL anxﬁm POJIEL: ’ 14 1 https://lesson.academy-
a ’ content.myschool.edu.ru/04/10
bu6mmoreka [JOK
2.3 ApomaTrdecKkue yrieBo0pO/Ibl (apeHbl) 8 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M HX bubmiorexa HOK
24 HepepaBoTka 4 https://lesson.academy-
pep content.myschool.edu.ru/04/10
bu6mmorexa [IOK
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://lesson.academy-
content.myschool.edu.ru/04/10
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Uroro mo pazueny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeJuHeHu st
bubmuoreka [JOK
3.1 Cruptel. denon 11 https://lesson.academy-
content.myschool.edu.ru/04/10
KapOoHusbHbIE COETMHEHUS: alIbAETU/IBI U bu6mmoreka [IOK
3.2 keToHbl. KapOboHoBbIe KUCHAO0THL. Cll05KHbBIE 21 https://lesson.academy-
a¢upsl. XKupbl content.myschool.edu.ru/04/10
bubmuorexa [JOK
3.3 VYrneBobl 9 https://lesson.academy-
content.myschool.edu.ru/04/10
Htoro no pazneny 41
Pasnen 4. A3oTcoaepikaime opranudeckne coelMHeHus
bu6mmoreka [JOK
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 12 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUA
bu6mmorexa [IOK
5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 6 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro 1o pasuery 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH Bubmmnorexa [JOK
11 u Ilepuonnueckas cucteMa XMMU4YECKUX 9 https://lesson.academy-
snemenToB JI. 1. MenaeneeBa content.myschool.edu.ru/04/11
bubnunorexa LIOK
Ctpoenue BemniecTBa. MHOrooopasue
1.2 se peCTB B P 11 1 https://lesson.academy-
B content.myschool.edu.ru/04/11
bubnuoreka [{OK
1.3 XUMUYECKUE peaKIuu 19 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bu6nmorexa LIOK
2.1 Hewmeramisr 31 1 3 https://lesson.academy-
content.myschool.edu.ru/04/11
but6mmoreka [IOK
2.2 Mertaibl 23 1 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Wroro no pazueny 54
Paznen 3. Xumus u )Ku3Hb
3.1 Meto1bl TO3HAHUS B XUMHUH. XAMHS U 9 but6mmoreka [IOK
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KHN3Hb

https://lesson.academy-

content.myschool.edu.ru/04/11

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KoJunyecTBO 4acoB 1 JIeKTPOHHBbIE HU(POBHIE
0 ara

Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTte/ibHbIE

n/n Bcero U3YYeHUS
padoThbI padoTbI pecypchl
IIpenmer u 3HaYEHUE OPraHUYECKON
bubnuoreka [{OK

XUMHHU, NPCACTABIICHUC O

MHOF006 A3 OPraHNUYCCKUX 1 https://lesson.academv—
p . p content.myschool.edu.ru/04/10
COEIUHEHNUH
DIIEKTPOHHOE CTPOEHUE aTOMa
yriepoja (OCHOBHOE U bubnuoreka [{OK
BO30Y)XIEHHOE COCTOSTHHS). 1 https://lesson.academy-
BajienTHEIE BOBMOKHOCTH aTOMa content.myschool.edu.ru/04/10
yriepoja
XI/IMI/I‘-IGCKaSI CBiA3b B OpFaHI/I‘ICCKI/IX
coeMUHEHNIX. MexXaHu3MEbl brbmorexa [IOK
00pa30BaHUsS KOBAICHTHOM CBSI3H 1 https:/lesson.academy-
P . ’ content.myschool.edu.ru/04/10
CrocoObl pa3pbiBa CBsI3EH
T bubmmoteka IIOK
€0pHUsl CTPOEHUSI OPTaHUYECKUX
coennenuii A. M. Byrieposa 1 https://lesson.academy-
- VL DYIEp content.myschool.edu.ru/04/10
Buasl uzomepuu: cTpykTypHas,
but6mmoreka [IOK
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE
>dEKTEL B MOTEXYIAX 1 https://lesson.academy-
Y . content.myschool.edu.ru/04/10
OpFaHI/I'-IeCKI/IX COCANHCHNU
[IpencraBienue o kinaccuPpUKauu u Bubmiorexa HOK
1 https://lesson.academy-

CUCTEMATUYCCKAasA HOMCHKIIaTypa

content.myschool.edu.ru/04/10
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(IUPAC) opraHn4eckux BEIICCTB

Knaccudukanms peakiuii B

bu6nmmoreka [IOK

7 B — https://lesson.academy-
content.myschool.edu.ru/04/10
CucremaTtu3zanus 1 0000IICHUE bubmmorexa LOK
8 SHAMII 110 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
AJKaHBI: TOMOJIOTHYCCKHH PsijI,
oOmras popmyina, HOMEHKIATypa u bubmmoreka [JOK
9 HM30MEPHs, FIIEKTPOHHOE U https://lesson.academy-
MIPOCTPAHCTBEHHOE CTPOCHUE content.myschool.edu.ru/04/10
MOJIEKYIT
®dusnyecKkue 1 XUMHYECKUE bubmorexa HOK
10 CBONCTEA AKAHOR https://lesson.academy-
content.myschool.edu.ru/04/10
Haxoxxnenne ankaHoB B IpUPOJIE. bubnnorexa [JOK
11 CrniocoObl nosy4eHus U NpUMeHeHue https://lesson.academy-
aJIKAaHOB content.myschool.edu.ru/04/10
[uxnoankansl: o6mas Gopmyna,
HOMEHKJIaTypa U U30Mepus, bubmuoteka [IOK
12 OCOOEHHOCTH CTPOCHUSI U https://lesson.academy-
XHUMUYECKHX CBOMCTB, CIIOCOOBI content.myschool.edu.ru/04/10
TIOJTyYEHUS ¥ IIPUMEHEHHE
Pemenune pacu€THbIx 3a/1a4 Ha
oTpeIeTICHUE MOJICKYJISIPHOM
(GhOpMyJITBI OPTaHMYECKOTO BEIIECTBA bubmorexa LIOK
13 https://lesson.academy-

110 MaCCOBBIM O0OJJISIM aTOMOB
JJIEMEHTOB, BXOISIINX B €T0 COCTaB.
Cucremarusanus U 00001eHue

content.myschool.edu.ru/04/10
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3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras popmyna, HOMEHKIIATYpA,

bu6nmmoreka [IOK

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE https://lesson.academy-
cTpoeHue Mosekya. CTpyKTypHas U content.myschool.edu.ru/04/10
LUC-TPAHC-U30MEPHUSI AIKEHOB
dusnyeckrue U XUMUYECKHE bubnunoreka LIOK

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

bubmuoreka [IOK
CriocoObI mosTydeHus 1 IpUMEHEHNE
16 ATKEHOB https://lesson.academy-
content.myschool.edu.ru/04/10
[Tpaktuyeckas pabora Ne 1 o teme Bu6moteka [IOK

17 "ITonydyeHue 3TUIICHA U U3yYCHHE https://lesson.academy-
€ro CBOMCTB" content.myschool.edu.ru/04/10
Pemenne pacuérHbix 3a1a4 Ha bubmuoreka [IOK

18 onpeaeseHue MOJIEKYJIIPHOU https://lesson.academy-
(bopMyITbI OPraHUYECKOTO BEIIECTBA content.myschool.edu.ru/04/10
AJKaueHbl: CONPsHKEHHBIE,

M30JIUPOBAHHBIC, KYMYJIMPOBAHHbBIC bubmorexa LIOK
19 OcoBeHHOCTIH 3J';6KYM(})/HHOFO ' https://lesson.academy-
P content.myschool.edu.ru/04/10
CTPOCHUS
. bubnunorexa LIOK
XuMHYECKHE CBONCTBA

20 COMDKEHHELX HEHOB https://lesson.academy-

p g content.myschool.edu.ru/04/10
bubnunorexa LIOK
CrniocoObl MostydeHus U IpuMeHEeHue

21 TKATHCHOB https://lesson.academy-

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

22 AJKVHBI: TOMOJIOTHUECKHH PSIJI, but6mmoreka [IOK
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obmrast popmyna, HOMEHKIIATYpA,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYII, GU3NICCKHE
CBOICTBA

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

bubnunorexa LIOK
23 XUMHYECKHE CBOMCTBA AJIKUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
bubnunoreka LIOK
KauecTBeHHBIC peaKIy Ha
24 TDOHEVIO CBASE https://lesson.academy-
p yio content.myschool.edu.ru/04/10
bubmuoreka [{OK
CriocoObI mosTydeHus 1 IpUMEHEHNE
25 ATKUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
N bubmuoreka [{OK
Pemenne 3amau: pac4€rsl o
26 ABHCHHUIO XI/IMH‘IGCKOﬁ CaKIINn https://lesson.academ\/'
My peakit content.myschool.edu.ru/04/10
bubmmoreka IIOK
Cucremarusanus U 00001IeHne
27 AT 110 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
ApeHBI: TOMOJIOTHYECKUH P,
obmas popmyia, HOMEHKIIATYpa. bubnmnorexa [JOK
28 DNEKTPOHHOE U MTPOCTPAHCTBEHHOE https://lesson.academy-
CTPOCHHE MOJIEKYJ O€H30J1a U content.myschool.edu.ru/04/10
TOIIyoJa, UX (PU3NYECKUE CBONCTBA
. . bubnuotexa [JOK
XVMUYECKUE CBOWCTBA apPEHOB:
29 SO —— https://lesson.academy-
peakil m content.myschool.edu.ru/04/10
. bu6nunorexa LIOK
XUMHYECKUE CBOMCTBA apEHOB:
30 https://lesson.academy-

pCakuu NpuCoOCINHCHUA,

content.myschool.edu.ru/04/10
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OKHCJIEHHE TOMOJIOTOB OeH301a

Oco0EHHOCTH XUMUYECKIUX CBOMCTB

bu6nmmoreka [IOK

31 CTHDOIa https://lesson.academy-
p content.myschool.edu.ru/04/10
Pemenue pacuéTHbBIX 337249 Ha bubnunoreka LIOK
32 oTpeIeTICHUE MOJICKYJIIPHOM https://lesson.academy-
(hOopMyJIBI OPraHMYECKOTO BEIIECTBA content.myschool.edu.ru/04/10
bubnunoreka LIOK
CriocoObI mosTydeHus 1 IpUMEHEHNE
33 ADCHOB https://lesson.academy-
P content.myschool.edu.ru/04/10
I'eneTndeckas CBsI3b MEKIY bubmuoreka [{OK
34 pa3IMYHBIMU KJIaCCaMU https://lesson.academy-
YIJIEBOAOPOIOB content.myschool.edu.ru/04/10
Pacuérel no ypaBHEeHUsIM
. bubnuoreka [{OK
XUMHYCCKUX pCaKIINU.
35 CHCTeMATH3AII 1 OBOBMIeHIe https://lesson.academy-
. & B content.myschool.edu.ru/04/10
3HAHUU 110 TEMEC
[Ipuponnsiii ra3. IlomyTHbie bubmorexa [IOK
36 HedpTAHbIE razh https://lesson.academy-
content.myschool.edu.ru/04/10
KameHnHbIi1 yroip 1 IpOIyKThI €70 bubmmorexa [IOK
37 Hepena 60TK}p’1r AV https://lesson.academy-
Pep content.myschool.edu.ru/04/10
Hed1s 1 ciocoOw1 €€ mepepaboTKu. bubnmnoreka [JOK
38 [IpuMeHeHnne npoayKTOB https://lesson.academy-
nepepaboTKu HePTH content.myschool.edu.ru/04/10
['eneTndeckas CBA3b MEXIY bubnmnorexa [JOK
39 Pa3TUYHBIMH KJTacCaMu https://lesson.academy-

YTJIEBOAOPOIOB

content.myschool.edu.ru/04/10
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bub6nmoreka [IOK

40 TPOCHIE: DEAKIII SAMCLICHIS https://lesson.academy-
p » peart B content.myschool.edu.ru/04/10
rajoreHa
JleWicTBue 11e04uei Ha
bu6nmorexa [IOK
rajoreHIpoOU3BOAHbIE.
41 BzaumopeiicTBue qurajioreHaaKaHoOB nitps://lesson.academy-
a a content.myschool.edu.ru/04/10
C MarHueM M IIUHKOM
Cucremaru3aius 1 00001IeHne bu6nmorexa LIOK
42 3HaHUH 10 pa3zeny https://lesson.academy-
"VYrineBonopoasr" content.myschool.edu.ru/04/10
43 KoHTpoinbHas pabora 1o Teme
"VYrineBonopoasr"
[IpenenbHBIC OJTHOATOMHBIC CITUPTHI:
TOMOJIOTHUECKUI psijI, oO1as
dbopMyna, CTpOCHHE MOJIEKYJT bubnmorexa HOK
44 3oMe m; OMCHKIATYDA ’ https://lesson.academy-
pHsL, ypa, content.myschool.edu.ru/04/10
KJaccupukanus, Gpuznyeckue
CBOICTRBA
. bu6nmorexa LIOK
XHUMHYECKUE CBOMCTBA MPEACITbHBIX
45 O HOATOMHLIX CLIDTOR https://lesson.academy-
a p content.myschool.edu.ru/04/10
bubnunorexa LIOK
CrniocoObl Mosty4eHus U IpuMeHEeHue
46 O HOATOMHELX CIIHDTOR https://lesson.academy-
A P content.myschool.edu.ru/04/10
[TpocTeie a3¢upbl: HOMEHKIIATypa U bubmuoreka [IOK
47 U30MepHUsL, 0COOEHHOCTH https://lesson.academy-
(bU3HYECKUX U XUMHUYECKUX CBOWCTB content.myschool.edu.ru/04/10
48 MHOroaTroMHbI€ CIIUPTHI: bubnuotexa [JOK
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STUJICHTIUKOJIb U TITULEPUH, UX
(bu3MYeCKre U XUMHUIECCKHE
CBOMCTBA

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

CrniocoOblI MosTy4eHus U IpUMEeHEHUe

bubnunorexa LIOK

49 MHOI0ATOMHLX CIIHDTOR https://lesson.academy-
p content.myschool.edu.ru/04/10
DeHOoIT: CTPOCHUE MOJICKYJIBI, bubnuorexa [IOK
50 ¢dusnyeckue croiicTBa. TOKCHYHOCTH https://lesson.academy-
denomna content.myschool.edu.ru/04/10
bubmuoreka [{OK
51 XuMu4eckue cBoiicTBa (heHoa https://lesson.academy-
content.myschool.edu.ru/04/10
bubnunoreka LIOK
CriocoObI mosTydeHus 1 IpUMEHEHNE
52 denona https://lesson.academy-
content.myschool.edu.ru/04/10
[IpakTuueckas pabora Ne 2. bubmuoreka [IOK
53 Pemenne skcnepuMeHTaIBHBIX https://lesson.academy-
3aza4 no teme "CrnupTtsl ¥ GpeHonsr" content.myschool.edu.ru/04/10
bubmmoteka IIOK
CucremMaru3aiuys 1 000011IeHNE
54 SHAHII TI0 TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
ATnbAeTuibl ¥ KeTOHBI: DJIEKTPOHHOE
CTpOEHUE KapOOHMIBHOM IPYTIIEI; bu6muoreka [JOK
55 TOMOJIOTUYECKHE PSJIBI, 00TIIast https://lesson.academy-
dbopmyma, u3omMepus 1 content.myschool.edu.ru/04/10
HOMEHKJIaTypa
bubnunorexa LIOK
Anbaeruipl ¥ KeTOHBI: (U3HYECKUE
56 https://lesson.academy-

CBOﬁCTBa; pCaKkuuu NpuCOCANHCHUS

content.myschool.edu.ru/04/10
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Peaknuu oxucnenus u bubmuorexa [JOK
57 KaueCTBEHHBIC PEAKIIMH aJIbJICTHIOB https://lesson.academy-
Y KETOHOB content.myschool.edu.ru/04/10
bubnunorexa LIOK
CriocoObI TOTYyYeHUS albJACTHIOB U
58 CCTOHOB https://lesson.academy-
content.myschool.edu.ru/04/10
OIHOOCHOBHBIE TIPEICTbHBIC bubnunorexa LIOK
59 KapOOHOBBIE KUCIOTHI, 0COOCHHOCTH https://lesson.academy-
CTPOEHHUSI X MOJIEKYJI content.myschool.edu.ru/04/10
W3omepust 1 HOMEHKIATypa bubmmoreka [JOK
60 KapOOHOBBIX KHUCIIOT, UX https://lesson.academy-
(bu3UYEeCKHEe CBONCTBA content.myschool.edu.ru/04/10
. bubmuoreka [IOK
XVWMHUYECKUE CBOWCTBA MIPEICITBHBIX
61 OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https: flesson.acaciemy-
A P content.myschool.edu.ru/04/10
Ocob6eHHOCTH CBOMCTB MYPaBbHUHOM bubmuoreka [{OK
62 KHCJIOTBI. MHOTOOOpa3ue https://lesson.academy-
KapOOHOBBIX KUCIIOT content.myschool.edu.ru/04/10
Oco6eHHOCTH CBOWCTB:
HETNPEICTbHBIX U aPOMATHICCKIX
bu6nmorexa LIOK
KapOOHOBBIX, TMKAPOOHOBBIX,
63 THJIPOKCUKAPOOHOBBIX KUCIIOT https: esson.academy-
P P ’ content.myschool.edu.ru/04/10
[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT
but6mmoreka [IOK
[TonsiTHE O MPON3BOAHBIX
64 CADBOHOBIX KICIOT https://lesson.academy-
P content.myschool.edu.ru/04/10
65 CriocoOsblI MoTydeHus U IpUMEHEHUE bubnmnorexa [JOK

KapOOHOBBIX KUCIIOT

https://lesson.academy-
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CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUAN

content.myschool.edu.ru/04/10
bu6nmmoreka [IOK

66 psn, obmas ¢hopmysia, H30MEPHS U https://lesson.academy-
HOMEHKJIIATypa content.myschool.edu.ru/04/10
bubnunoreka LIOK
Ddusnyeckre 1 XUMUYECKHAE
67 cBoiicTBa >HpOB https://lesson.academy-
P content.myschool.edu.ru/04/10
Pentenune pacu€tHbIx 3aaa4: 1Mo
ypaBHCHI/IIO XPIMI/I‘-IGCKOfI pCaKIII/II/I BI/I6J'II/IOTCK8. L[OK
68 A OIPECTCHIE MOTCKVISDHOM ’ https://lesson.academy-
pel YyJAp content.myschool.edu.ru/04/10
(GOpMyITBI OPraHUIECKOTO BEIIECTBA
[TpakTuueckas paborta No 3.
bubnunoreka LIOK
Pemrenne skcniepruMeHTAIBHBIX
69 Sa7a4 110 Teme "KanGoHOBLIe https://lesson.academy-
A p content.myschool.edu.ru/04/10
KUCIIOTHL. CiioxHBIE dPpuph!"
bu6nmorexa LIOK
Kupsl: ctpoenue, pusndeckue u
70 XUMHUYECKHE CBOUCTBA (THUAPOITU3) https://lesson.academy-
AP content.myschool.edu.ru/04/10
Oco0eHHOCTH CBOWCTB JKUPOB,
COJIepXkKalINX OCTaTKH Bubmorexka HOK
& HENPEAETbHBIX KUPHBIX KACIOT hitps://lesson.academy-
pea p ) content.myschool.edu.ru/04/10
Kups! B ipupoae
MBIJIa KaK COJIN BBICIIINX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEe bu6muoreka [JOK
72 nericteue. [lonsarue o https://lesson.academy-
CHUHTETUYECKUX MOIOIIUX CPECTBAX content.myschool.edu.ru/04/10
(CMO)
73 I'eneTnueckas CBsI3b YrieBOIOPOIOB bubnuotexa [JOK

" KHUCJIOPOACOACPKAIINX

https://lesson.academy-
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OpTraHU4YCCKUX BCIICCTB

content.myschool.edu.ru/04/10

Pacuérel mo ypaBHEHUSIM

bu6nmmoreka [IOK

74 B — https://lesson.academy-
peart content.myschool.edu.ru/04/10
CucremaTtu3zanus 1 0000IICHUE bubnnorexa LHOK
75 AN 1O TeMe https://lesson.academy-
content.myschool.edu.ru/04/10
OO6mas XxapakTepuCTHKa YTJIEBOIOB bubnnorexa [JOK
76 U KJaccu(UKaIus yriieBojaoB (MOHO- https://lesson.academy-
, IU- U TIOJIUCAXapU/Ibl) content.myschool.edu.ru/04/10
' bubnunoreka LIOK
Monocaxapusl: GU3HIECKUE
" CBOMCTBA U HaXO0XKJICHUE B IPUPOJIC htps:/flesson.acacemy-
a pHpoOa content.myschool.edu.ru/04/10
. bubnunoreka LIOK
[IpuMeHeHue IIIF0KO3bI, €€ 3HaYeHNE
8 B JKM3HEJICSITEIbHOCTH OpraHnu3Ma htps:/ilesson.acacemy-
a p content.myschool.edu.ru/04/10
Jucaxapunpl: caxapo3a, MaJIbTO3a U bu6mmoteka IIOK
79 nakto3a. HaxoxneHnue B npupoje u https://lesson.academy-
IIPUMEHEHUE TUCAXAPUJIOB content.myschool.edu.ru/04/10
[Tonucaxapuasl: CTpOCHUE bubmmnoreka HOK
80 MaKpOMOJIEKYT, PU3nYecKue u https://lesson.academy-
XUMHYECKHE CBOMCTBA, IPUMEHEHHE content.myschool.edu.ru/04/10
but6mmoreka [IOK
[TonsiTHE 00 UCKYCCTBEHHBIX
81 BOTOKHAX https://lesson.academy-
content.myschool.edu.ru/04/10
Pemenune pacueTHbIxX 3a/1a4 Ha
bubnunorexa LIOK
ompeeseHue J0IU BbIX0a
82 https://lesson.academy-

MPOAYKTA PEAKIIUU OT TEOPETHUECKU
BO3MOKHOTO

content.myschool.edu.ru/04/10
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Cucremarusanus 1 00001eHe

bubnunoreka LIOK

83 SHAMMI 10 DAZIET https://lesson.academy-
pasieity content.myschool.edu.ru/04/10
KontponbHas pabora o teme
84 "Kucnopocoaepsxamue
OpraHuYecKue coeuHeHus"
AMUHBI: K1accu(UKaIys, CTPOSHUE
MOJIEKYI, o01Ias popmyia bubmorexa LOK
85 30Me 1/1;1 HOMEHIIATY DA ;1 https://lesson.academy-
pHd, . yp content.myschool.edu.ru/04/10
¢du3nveckre CBOMCTBA
. bubnuoreka [{OK
XUMHYECKHE CBOUCTBA
86 ATHATHIECKIX AMUHOB https://lesson.academy-
content.myschool.edu.ru/04/10
AHWIIMH: CTPOCHUE aHWJIMHA, bubmmoreka [JOK
87 0COOEHHOCTU XUMHUYECKUX CBOUCTB https://lesson.academy-
aHWIMHA content.myschool.edu.ru/04/10
bubmmoreka IIOK
CrniocoOsbI MoTy4eHus U IpUMeHEHUe
88 A ATIECKTIX AMHHOB https://lesson.academy-
content.myschool.edu.ru/04/10
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
. bu6nmorexa LIOK
nu3zomepus, (pu3nuecKrue CBOMCTBA.
89 OTIeIEHEL TIDEICTABITEN O https://lesson.academy-
a1 pel content.myschool.edu.ru/04/10
AMHUHOKMUCIIOT
XUMHYECKHE CBOMCTBA
bubnunorexa LIOK
aMHHOKHCIIOT, UX OMOJIOTHYISCKOE
90 3HAYCHNEC aMHUHOKHUCIIOT CI/IHTC3 158 httpS://Iesson.academv-
' content.myschool.edu.ru/04/10
FI/IJIpOJ'II/IS IICITUI0B
01 benku kak npupoHbIE OJIUMEPHI; bubmuoteka [IOK

CTPYKTYPHI O€ITKOB

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

92 XHMHYECKUE CBOHCTBA OCIIKOB https://lesson.academy-
content.myschool.edu.ru/04/10
AzoTcoaepikaiue
bu6nmorexa [IOK
TETePOIMKITNYECKUE COCTUHEHUSI.
93 VK ICHHOBLE KHCIOTHL: COCTA https://lesson.academy-
JICUHOBBI HCJIOTHI: TaB,
K content.myschool.edu.ru/04/10
CTPOCHHE U OMOJIOTHYECcKas POjb
[IpakTuueckas padora Ne 4.
bubnuoreka [IOK
Pemenue OKCIICPUMCHTAJIbHBIX
94 B T — https://lesson.academy-
Y [10 TEM T K 151
A FlepRatil content.myschool.edu.ru/04/10
OpraHUYecKue coequHeHus"
[TpakTuueckas paborta Ne 5.
bubnuoreka [IOK
Pemenue OKCIICPUMCHTAJIbHBIX
95 T —. https://lesson.academy-
Y 10 TEM ITO3HABAHHN
s . content.myschool.edu.ru/04/10
OpPTaHUYECKUX COCTUHECHUI"
KonTponbHas pabota mo Teme
96 "A30TCO/IepIKaIIie OpraHUICCKIEC
coenqnueHusa”
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN bubmmnoreka HOK
97 1 METOJbI UX CHHTE3a — https://lesson.academy-
MOJIMMepHU3als U content.myschool.edu.ru/04/10
MTOJIMKOH ICHC AU
bubnunorexa LIOK
ITnacTmaccel. YTuansanus u
98 cbenaBoTka IIACTHEA https://lesson.academy-
11 TKa IIJIACTHUK
Pep content.myschool.edu.ru/04/10
99 DacToMephl: HaTypabHBIN bubnuotexa [JOK

CUHTCTUYCCKUC KaAyIYKHU. Pes3una

https://lesson.academy-
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Bouiokna: HarypanbHbIe,

content.myschool.edu.ru/04/10

bubnunorexa LIOK
HUCKYCCTBEHHBIC, CHHTETUUYECKHE.
100 o MenEL CHeLHATLHOrO 1 https://lesson.academy-
P 1 content.myschool.edu.ru/04/10
Ha3HAYEHUS
[IpaxTuueckas padora Ne 6.
bub6nmoreka [IOK
Pemenne skciepuMeHTAIBHBIX
101 SA7A 110 Teme "PacIosHABAHIC 1 https://lesson.academy-
A . content.myschool.edu.ru/04/10
[UIACTMACC Y BOJIOKOH
O00011IEHNE U CUCTEMATHU3AIUS
M3Y4EHHOTO MaTepHalia 1o TemMe Bubmorexa LIOK
102 "B}I’:I{COKOMOJIGK ADHELC 1 https://lesson.academy-
. yIAp content.myschool.edu.ru/04/10
COEIMHEHUSI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasoBaTe.ﬂbnme
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypchl
bubnunoreka LIOK
Atom. CocTaB aTOMHBIX sIIEp.
! XuMuueckuii dneMeHT. M130Tonbl ! https://lesson.academy-
) content.myschool.edu.ru/04/11
bubmuoreka [{OK
CTpoeHHe IEKTPOHHBIX 000I0YCK
2 ATOMOB. KBAHTOBLIC THClIa 1 https://lesson.academy-
’ content.myschool.edu.ru/04/11
Kiaccupukanus XuMHIecKux Bubmorexa LIOK
3 > HEMEHTOB (-, p-, -, f-omenmenTsr) 1 https://lesson.academy-
P O content.myschool.edu.ru/04/11
bu6mmoteka IIOK
Pacnpenenenue 351eKTpOHOB 11O
4 ATOMHEIM ODGHTAM 1 https://lesson.academy-
p content.myschool.edu.ru/04/11
DNeKTPOHHBIE KOH(PUTYpaAIlUA aTOMOB bubnnorexa [JOK
5 DJIEMEHTOB B OCHOBHOM M 1 https://lesson.academy-
BO30YXIEHHOM COCTOSIHUH content.myschool.edu.ru/04/11
bu6nmorexa LIOK
DNeKTPOHHbIE KOH(UTYpaAIIU HOHOB.
6 A EKTDOOTDHLIATENEHOCTE 1 https://lesson.academy-
POOTpHI content.myschool.edu.ru/04/11
Ilepronnueckuii 3aKOH U
IIepuoanueckas cucrema bu6muoreka [JOK
7 XHUMUYECKHX dJ1eMeHToB 1. 1. 1 https://lesson.academy-
MeHieneeBa, CBA3b C COBPEMEHHOU content.myschool.edu.ru/04/11
TEOpHUEN CTPOEHUSI aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 1 bubmuoteka [IOK
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XUMUYECKHUX AJIEMEHTOB U
00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEILIECTB IO IPyIIaM U
nepuoaam

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

Cucremarusanus 1 00001eHe

bubnunorexa LIOK

Kpucramnoruapatst

9 S HAHI 110 TeMe https://lesson.academy-
content.myschool.edu.ru/04/11
Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3oBaHus bubnnorexa [JOK
10 KOBAJIEHTHOM CBSI3U. BonopoaHas https://lesson.academy-
CBsA3b. MeXMOJIEKYIISIpHBIC content.myschool.edu.ru/04/11
B3aUMOJCHCTBUS
BaneHaTHOCTE 1 BaJICHTHBIC
bubmuoreka [IOK
BO3MOKHOCTH aToMOB. CBSI3b
11 K TDOHEHOI I — https://lesson.academy-
P TPYKTYP y content.myschool.edu.ru/04/11
HX TEOMETPUUYECKUM CTPOCHUEM
IIpencraBiieHuss 0 KOMIUIEKCHBIX bubmmoreka IIOK
12 COEIMHEHMUAX: COCTaB U https://lesson.academy-
HOMEHKJIaTypa content.myschool.edu.ru/04/11
BemectBa MoJIeKyIsipHOTO U
bubmmoreka IIOK
HEMOJIEKYJIIPHOTO CTPOeHHUsI. THIbl
13 COHCTAIIIECKHX DELIETOK I https://lesson.academy-
p _ P content.myschool.edu.ru/04/11
CBOMCTBA BEIICCTB
[lonsTHE O AUCTIEPCHBIX CUCTEMAX. bubnuotexa [JOK
14 [IpencraBienue o KOJIOUIHBIX https://lesson.academy-
pacTBOpax content.myschool.edu.ru/04/11
HctrHHBIE paCTBOPHI: HACKIIICHHBIE U bu6nunorexa LIOK
15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. https://lesson.academy-

content.myschool.edu.ru/04/11
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CriocoOBbl BBIPpaKCHUA KOHICHTpaInU

bubnunoreka LIOK

16 ACTEODO https://lesson.academy-
TBOPOB
p P content.myschool.edu.ru/04/11
Pemmenne 3ama4d ¢ MCOIb30BaHUEM
<o bu6nmoreka [IOK
MOHATHUH ""MaccoBas J10JIs
17 ACTBODEHHONO BellecTRa" https.//lesson.academy-
TBOPEHHOI'O B TBa",
P p m content.myschool.edu.ru/04/11
"MOJIsIpHasi KOHLIEHTparus"
bubnunoreka LIOK
Knaccudukanus 1 HOMeHKIaTypa
18 I ——— https://lesson.academy-
p B content.myschool.edu.ru/04/11
bubmuoreka [{OK
Cucremarusanus 1 00001IeHNE
19 AR O TeMe https://lesson.academy-
HaHWH 10 TEM
content.myschool.edu.ru/04/11
KoHTposbHas pabota 1mo Temam
"Crpoenue atoma. [lepuoanueckuit
20 3akoH u Ilepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. M.
Menneneesa", "CtpoeHue BeliecTna.
MHuoroo6pasue BemecT"
Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
. bubmmoreka IIOK
OpPTraHUYECKON XMMHUH. 3aKOH
21 COXpaHEHHUsI MacChl BEIIECTB; 3aKOH https://lesson.academy-
p m ’ content.myschool.edu.ru/04/11
COXpaHEHUS U MIPEBPAIICHUS YHEPTUU
MIPU XUMHYECKUX PEAKITHSIX
TennoBble 3¢ (HeKThl XUMUYECKHX bu6muoreka [JOK
22 peakuuil. Tepmoxummuueckue https://lesson.academy-
ypaBHEHUS content.myschool.edu.ru/04/11
23 Boruncnenus no ypaBHEHUAM bubmuoteka [IOK
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XAMHUYECKHUX PEeaKUUi U
TEPMOXHUMHUYECKUM YPaBHEHUSIM

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

CKOopOoCTh XMMHUYECKOH peaklnH, e€

bu6nmmoreka [IOK

24 3aBUCUMOCTb OT Pa3JIMYHbIX https://lesson.academy-
dakropoB. Katanus u karaan3aTopsl content.myschool.edu.ru/04/11
bub6nmoreka [IOK
I'omoreHHbIe U TeTepOreHHbIE
25 AL https://lesson.academy-
peart content.myschool.edu.ru/04/11
[Tpaktuyeckas pabora Ne 1 o teme Bbu6motreka [IOK
26 "BimsiHue pa3nudHbIX GaKkTOpoB HA https://lesson.academy-
CKOPOCTb XUMHUYECKOU peakuuu" content.myschool.edu.ru/04/11
OO6paTtumbie U HEOOpaTUMBIE bubmorexa HOK
21 €aKIHi. XMMHUECKOE PABHOBECHE fttpe.//lesson.academy-
PeAKIIH. P content.myschool.edu.ru/04/11
[IpakTuueckas pabora Ne 2 o teme
" bubnmorexa LIOK
Brusiaue pa3nmaHbIx GaKkTopoB HA
28 O ——— https://lesson.academy-
" content.myschool.edu.ru/04/11
paBHOBeCHS
DIEKTPOTUTHYECKAS TUCCOIHAIINS.
29 CunbHBIE U ClTa0bIe SIEKTPOITUTHI.
CreneHp auccoyanuu
Honnoe npoussenenue Bojsl. Cpena
30 BOJHBIX pacTBOPOB. BogopoaHslii
nokazatenb (pH) pactBopa
I'mpponus cosnent. Peaknuy, bu6muoreka [JOK
31 MPOTEKAIOIKE B PaCTBOPAX https://lesson.academy-
JIEKTPOIUTOB content.myschool.edu.ru/04/11
39 [TpakTrueckast padota Ne 3 o teme bu6muoreka [JOK

"XUMHUYECKHE PEAKIIUU B PACTBOPAX

https://lesson.academy-
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AJIEKTPOJIUTOB"

content.myschool.edu.ru/04/11

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubnunoreka LIOK

33 peakuuu. BaxxHeWme OKUCIUTENN U https://lesson.academy-
BOCCTAHOBUTEIIH content.myschool.edu.ru/04/11
bu6nmorexa [IOK
MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-
34 HomHOro) Ganarica https://lesson.academy-
content.myschool.edu.ru/04/11
DJIEKTPOIN3 PACTBOPOB U PACILIIABOB Bubmorexa IOK
35 BOLLECTE https://lesson.academy-
B content.myschool.edu.ru/04/11
bubnunoreka LIOK
36 Pemenue 3aga4 pa3nM4yHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
bubnunoreka LIOK
37 Pemenue 3aga4 pa3nM4yHbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
CuctemaTtuzanus 1 00001IeHNE bubmuorexa [JOK
38 3HAHUU 110 TeMe " XUMUUECKHE https://lesson.academy-
peakimn" content.myschool.edu.ru/04/11
39 KonTponbHas pabota mo Teme
"Xumnueckue peakuuu"
TlonoxxeHne HEMETAIIOB B
Ilepnonnueckoi cucreme
bubnunorexa LIOK
XUMHYECKHX dj1eMeHToB J[. 1.
40 MeHTeIeeRa H 0COBCHHOCTH https://lesson.academy-
a content.myschool.edu.ru/04/11
CTpoeHHS X aToMOB. Ou3nueckue
CBOICTBA HEMETAJIJIOB
41 AmoTponus HeMeTauloB (Ha bu6muoreka [JOK

npuMepe Kucjaopoaa, cepsl, pochopa

https://lesson.academy-
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U yTJIepoJa)

content.myschool.edu.ru/04/11

Bopopona: nonyuenue, pusndeckue u

bu6nmmoreka [IOK

42 XHUMHYECKHE CBOMCTBA. I mapuabl nitps://lesson.academy-
- HApHA content.myschool.edu.ru/04/11
["asioreHsl: HaX0XKJICHUE B PUPOJIE, Bubnuorexa LIOK
43 CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U https://lesson.academy-
XHUMHYECKHE CBOMCTBA content.myschool.edu.ru/04/11
lNanorenoBonoposl. Baxkueitme bubnnorexa [JOK
44 KHUCJIOPOJCOAEPIKAIINE COCTMHEHUS https://lesson.academy-
rajoreHoB content.myschool.edu.ru/04/11
JlaGopaTopHble U TPOMBITIUICHHBIE
bubmuoreka [IOK
CIOCOOBI MOJYYEHHUSI TaJIOTEHOB.
45 [loHMCHCHIC FATOMCHOB 1 HX https://lesson.academy-
p N content.myschool.edu.ru/04/11
COCTMHCHU I
[IpakTuueckas pabora Ne 4. Pemenue bubmuoreka [IOK
46 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://lesson.academy-
"T"anorensr" content.myschool.edu.ru/04/11
Kucnopon: naboparopHeie u
MIPOMBIIIUICHHBIE CITOCOOBI Bbubnuoreka [IOK
47 MOJIyueHus1, PU3NYECKUE U https://lesson.academy-
XUMUYeCKHe cBoiicTBa. O30H. content.myschool.edu.ru/04/11
[IpumeneHne KucIopoaa U 030Ha
bubnunorexa LIOK
48 OKcuibl ¥ IEPOKCUABI https://lesson.academy-
content.myschool.edu.ru/04/11
bubnunorexa LIOK
49 Pemenne 3a1a4d pa3nu4HbIX TUTIOB https://lesson.academy-
content.myschool.edu.ru/04/11
50 Cepa: Hax0XXJICHHE B IPUPOJIE, bubnuotexa [JOK
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CHocoOBI MOTyYeHUs, PUIUIECKUE U
XMMHYECKHE CBONCTBA

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

bubnunorexa LIOK

51 CepoBoaopon, cyab(puasl https://lesson.academy-
content.myschool.edu.ru/04/11
Kucnopoacoaeprxarniue CoeTMHEHHS bubmmoreka [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEpHOM https://lesson.academy-
KHCJIOTBI content.myschool.edu.ru/04/11
[Tpaktuueckas padora Ne 5. Peenue Bbu6motreka [IOK
53 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://lesson.academy-
"Cepa u eé coenuHeHus" content.myschool.edu.ru/04/11
A30T: Hax0XKIEHHE B IPUPOJIE,
Prp bubnuoreka [{OK
CIoCOObI ONMy4YeHUs!, PUINYECKUE U
>4 XHMHYECKHE CBOMCTBA. AMMHAK ttps: flesson.acacery-
’ ’ content.myschool.edu.ru/04/11
HUTPUIBI
Kucnoponconepkarue coeTuHEHH bubnmorexa LIOK
55 azoTta. OcoOOEHHOCTH CBOMCTB https://lesson.academy-
A30THOM KHCIIOTHI content.myschool.edu.ru/04/11
bubmmoteka IIOK
[TpumeHneHue a3oTa u ero
o0 coeuHEeHUI. A30THBIE y10OpeHus https: flesson.acecerry-
a ’ yAoop content.myschool.edu.ru/04/11
®dochop: HaxOXkIEHNE B IPUPOJIE,
dop Prp but6mmorexa [IOK
CrocoObI ONMy4YeHUs!, PUINIECKUE U
> xummuueckue coiictBa. dochuab u https:A/lesson.academy-
’ a content.myschool.edu.ru/04/11
bochun
Oxkcunst pocdopa, bubmmoreka [JOK
58 docdopcoaepxkammme kucnotel. Conu https://lesson.academy-
dbocdopHOIi KHCTOTHI content.myschool.edu.ru/04/11
59 [Ipumenenue pocdopa u ero bubnuotexa [JOK
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coeaunenuii. @ochopusie ynoopeHus

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

[IpakTuueckas padora Ne 6. Pemenue

bu6nmoreka [IOK

60 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME https://lesson.academy-
"A3z0t u pochop u ux coenuHeHU" content.myschool.edu.ru/04/11
VYriiepoa: HaX0XACHUE B IPUPOJIE,
i bubnunoreka LIOK
AJUIOTPOITHBIC MOAM(UKAIIIH;
o1 ¢du3nUecKrne 1 XUMHYECKHE CBOWCTBA fttps.//lesson.acadenmy-
’ content.myschool.edu.ru/04/11
HpUMEHEHNUE
Oxkcun yrnepona(ll), okeun bubmmoreka [JOK
62 yraepoaa(lV), yronbnas kucnora u eé https://lesson.academy-
COJIH content.myschool.edu.ru/04/11
bubmuoreka [IOK
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
Kpemnwuii: HaxoxaeHue B mpupoe, bu6nmorexa LIOK
64 CIOCOOBI MONTy4YeHUsI, PU3UUECKHUE U https://lesson.academy-
XUMHYECKHE CBOICTBA content.myschool.edu.ru/04/11
bu6mmoteka IIOK
Oxkcup kpemuus(1V), kpemuueBast
65 I(I/ICJ'IOTapCI/IJ'II/IKEfTBI) P https://lesson.academy-
’ content.myschool.edu.ru/04/11
IIpuMeHeHne KpeMHHUS U €T0 bubmmnoreka HOK
66 coeguHenmii. CTeko, ero https://lesson.academy-
MOJTyYEHHE, BUJIBI CTEKIIA content.myschool.edu.ru/04/11
bubnunorexa LIOK
67 Pemenne 3a1a4d pa3nu4HbIX TUIOB https://lesson.academy-
content.myschool.edu.ru/04/11
68 Cucremarusanus 1 00001eHne but6mmoreka [IOK

3ganni o reme "Hemeraisr"

https://lesson.academy-
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KonTtponbHast pabora o Teme

content.myschool.edu.ru/04/11

69
"Hemeramnsr"
. bubnunorexa LIOK
AHanu3 pe3yabTaTOB KOHTPOJIBHOM
70 ABOTEL KOPDEKIIA OMIGOK https://lesson.academy-
p » KOPpeKIL content.myschool.edu.ru/04/11
[Tono)xkeHne MeTalJIOB B
[Tepuoanueckoii cucreme
bubnuoreka [{OK
XHUMUYECKHX DJIEMCHTOB.
71 OCOBCHHOCTI CThOCHIS https://lesson.academy-
P content.myschool.edu.ru/04/11
AJIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJI0OB
OO0mue ¢puznuecKkre CBOMCTBA bu6nmorexa LIOK
72 MeTauioB. [IpuMeHeHne MeTaios B https://lesson.academy-
OBITY U TEXHUKE content.myschool.edu.ru/04/11
bu6nmorexa LIOK
Cnnasel MmetamioB. Kopposust
73 METAIIOR https://lesson.academy-
content.myschool.edu.ru/04/11
bu6nmorexa LIOK
74 Pemenne 3a1a4 pa3au4HbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
DIEKTPOXUMUYECKUN PSiTT bubmuoreka [IOK
75 HarnpsHKeHUH MeTauioB. O0mme https://lesson.academy-
CHOCOOBI MOJTYyYEHUS METAJIIOB content.myschool.edu.ru/04/11
OO0m1as XxapakTepUCTUKA METAIIOB
|A-rpynnsl [leproaudeckoii cuctemsl bubmuoreka [IOK
76 XUMHYECKUX 3JeMeHTOB. HaTpuii n https://lesson.academy-

KaJuii: mojay4yeHue, Gpusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

content.myschool.edu.ru/04/11
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IMPOCTHIX BCUICCTB U UX COC,HI/IHGHI/Iﬁ

OO011ast XxapakTepUCTHKA METAJIJIOB
IHA-rpynns! [lepuoanueckoi
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

bub6nmoreka [IOK

77 Maruuii ¥ KaJIbLIMI: MTOJyYEHHE, https://lesson.academy-
duznYecCKre 1 XUMUIECKIE CBOMCTBA, content.myschool.edu.ru/04/11
MPUMEHEHHE IPOCTHIX BEIIECTB U UX
COCIMHEHUN

. .. bubnunoreka LIOK
KécTkocTh BOIBI U CLIOCOOBI €€

78 N https://lesson.academy-
yerp content.myschool.edu.ru/04/11
AntoMuHU#: ony4yeHue, pusndeckue bubnnorexa [{OK

79 1 XUMHYECKHE CBOMCTBA, https://lesson.academy-
IIPUMEHEHHE content.myschool.edu.ru/04/11
AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS bubmorexa HOK

80 TUAPOKCOKOMILIEKCHI aJ;IOMI/IHI/DI ux ttps: flesson.acacerry-

P ’ content.myschool.edu.ru/04/11
IPUMCHEHUE
bu6nmorexa LIOK
81 Pemenne 3a1a4 pa3au4HbIX TUIIOB https://lesson.academy-
content.myschool.edu.ru/04/11
[IpakTuueckas pabora Ne 7. Pemenune bubmuoteka [IOK

82 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME https://lesson.academy-
"Meraisl rnaBHbIX oarpymm" content.myschool.edu.ru/04/11
OO0m1as XxapakKTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymm) bubmorexa LIOK

83 leDIOMIHeCKOi CHCTEMAL https://lesson.academy-

pHo content.myschool.edu.ru/04/11
XUMHUYECKHUX IJIEMEHTOB
84 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnuotexa [JOK
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XpOMa U €ro COeIUHEHUN, UX
IIPUMEHEHUE

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

Baxwuelime coelMHEHNS] MapraHia.

bu6nmmoreka [IOK

85 IIepmanranar xanus, ero https://lesson.academy-
OKHCJIMTEIBHBIE CBOMCTBA content.myschool.edu.ru/04/11
Du3nyYecKre 1 XMMUYECKHE CBOMCTBA

. bubnunorexa LIOK
JKelle3a U ero COeMHEHHI.

86 [Tonyuyenue u mpuMeHEHUE CIIAaBOB https: flesson.acaciemy-

i P content.myschool.edu.ru/04/11
Kenesa
dusnyeckre 1 XUMHYECKHAE CBOMCTBA bubnunoreka LIOK

87 MeOu U €€ CoOeqUHEHNH, UX https://lesson.academy-
MIPUMEHEHHUE content.myschool.edu.ru/04/11
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA

B bubnunoreka LIOK
[IUHKA U €r0 COSAMHEHU, NX

88 npuMeHeHue. [ MIpoKCOKOMIIEKChI ttps: flesson.acacery-

p - AP content.myschool.edu.ru/04/11
[IUHKA
[IpakTuueckas pabora Ne 8. Pemenue bubmuoteka [IOK

89 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME https://lesson.academy-
"MeTtauibl HOOOYHBIX nOArpymn” content.myschool.edu.ru/04/11

bubmmoreka IIOK

90 Pemenue 3anay pa3nuyHbIX TUIIOB https://lesson.academy-

content.myschool.edu.ru/04/11
O06o01IeHre U cucTeMaTH3alus bubmmoreka [JOK

91 M3YYEHHOTO MaTepuaa o TeMe https://lesson.academy-
"Merayuer" content.myschool.edu.ru/04/11

92 KonTpomnpHas pabota mo Teme
"Meraybr"

. bubnuotexa [JOK

93 AHanu3 pe3yinbTaToB KOHTPOJIBHON

https://lesson.academy-
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paboThI, KOPPEKIIHSI OIITHOOK

content.myschool.edu.ru/04/11

Ponp xumuu B o0ecieueHun
YCTOMYMBOTO Pa3BUTHUSA

bu6nmmoreka [IOK

o4 yenoBeuecTBa. [IoHATHE 0 HAYYHBIX fttps flesson.acaciemy-
' o content.myschool.edu.ru/04/11
METO/IaX HMCCJICAOBAHMS BEIICCTB
Hay4Hble mpUHIIUTIBI OpraHU3aluN
bubnunorexa LIOK
XUMHYECKOTO IMMPOU3BO/ICTBA.
95 P OMBILICHHLLE CIOCOBEL https://lesson.academy-
P . content.myschool.edu.ru/04/11
MOJTyYCHUST BRKHEHUIITUX BEIIECTB
XHUMHUYECKOE 3arps3HEHUE bubmmoreka [JOK
96 OKpYKaroIllen CpeJibl U ero https://lesson.academy-
OCJIENCTBUS content.myschool.edu.ru/04/11
bubnuoreka [IOK
XWUMHS U 310pOBbE YEIOBEKA.
97 leKADCTECHHLIE ChenCTRA https://lesson.academy-
p peAl content.myschool.edu.ru/04/11
Xumus muny. Ponts xuMum B bubnmorexa LIOK
98 o0ecreYeHn N MUIIeBON https://lesson.academy-
0e30MacHOCTH content.myschool.edu.ru/04/11
bubmmoteka IIOK
Kocmernueckue u napdromepHbie
99 chenCTEA. BETOBAL XM https://lesson.academy-
pe ' content.myschool.edu.ru/04/11
XuUMHSA B CTPOUTEIILCTBE. bubmmnoreka HOK
100 Baxkneiimue cTpouTENbHBIE U https://lesson.academy-
KOHCTPYKIIMOHHBIE MAaTEPHUAIIBI content.myschool.edu.ru/04/11
XUMUS B CETCKOM XO3SMCTBE. but6mmoreka [IOK
101 Opranndeckue 1 MUHEpAJIbHbIE https://lesson.academy-
yI00peHHsI content.myschool.edu.ru/04/11
102 Cucremaru3amnus 1 00001eHne but6mmoreka [IOK

3HAaHUH 110 TEME

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102 4 8


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




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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6ymoreka [{OK https://urok.apkpro.ru/

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

Sxmacc https://www.yaklass.ru/






