EHISI POCCHICKON ®ETEPALINH

ot mosmTHKH KpacHoaapekoro kpast

'MUHHCTEPCTBO IPOCBELL




HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO oOpa3oBaTeabHOM IPOrpaMMmbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbI, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHMUMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBITYCKHHKOB INKOJbI, HEOOXOAUMYIO st
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamme mno XuWMHM Ha3Hau€HUE TNpeaMeTa «XHUMHUS» MOJydaeT
HOJpOOHYI0  MHTEPIpPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, colepkKaHus,
pe3ysbTaToB OOydYeHUS] M TpPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHMH:

e uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYCHUE TPEICTaBICHUS O IIENIAX, COJAEpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JIOCTHKEHUN OOydarommxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJI€HHOTO U3YUSHUST XUMUU:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS HW3y4eHUsT B paMKax OTHAEIbHBIX Npoduieil, mnpeaycMaTpuBacT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOTO
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHUs y4eOHOro mpeaMera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHON COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiist 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TPEIMETOB 0a30BOro M yYIIIyOJIEHHOTO YpOBHEM B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHero oobmiero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJNEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHsl B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M M3yueHHE MpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BHIOPABIIMX ONpPenenEéHHbIN nTpoduiib
oOy4eHMsI, B TOM YHUCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonanbHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBbHON MPOTpaMMBbI CpPeAHEro 00Imero o0pa30BaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHnn noaxonoB K 0TOOPY UM CTPYKTYPHOU
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nofokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYecKas XHMHS» COCTAaBJISET COBOKYINHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JDTa cucTeMa
3HAHMM MOJy4aeT ONpENeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YPOBHE H3y4YeHHs IpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS] XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKku. WM3ydeHnume mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHUX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAs CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  JomojHsAeTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnserca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0 Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUMU MpeaMeTa i KJIACCOB XUMHMKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeiIMeTa B JaHHOM cllyyae aklEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJIEKYJsApHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Ounonornyeckoro npoduist OONbIINUNA YyACIbHBIA BeC OyleT MMETh OpraHuuecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUIUAbL, OE€JIKW, YTIEBOJbI, HYKJICHUHOBbBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muranme ¢dopmupoBaHHMS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTrecTBeHHO-Hay4HBbIE NpeaMETh», «MaremaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4eil MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHUE OCHOB
HAyKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEACTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, B Pa3BUTHU
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0ecTeYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUUYECKOMN
COCTaBJISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4YHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
TPAMOTHOT'O peuieHus MpoOJieM, CBSI3aHHBIX C XUMUEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yriayOleHne  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUYECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B mnnane peanu3anuu NepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX
(YHKUMNA [EJIOCTHOM CUCTEMBI CPEIHEro OoOHIero 0oOpa3oBaHUS MPU W3YYEHUH
npeaMera  «XUMHs» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUe LIEeNU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKXEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN Mpo(dheCCHOHATBHON U OOIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMupoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIEITESIbHOCTH.

OOmiee YMCIO YacoB, NPEAYCMOTPEHHBIX [IJII M3YYCHHS XUMHUHU Ha
yrayOJeHHOM ypOBHE CpeaHero oOImiero oopasoBanwus, cocrapisier 204 4acos: B
10 kmacce — 102 ygaca (3 yaca B Henmemo), B 11 kiacce — 102 ygaca (3 yaca B
HEJIETTIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIU3ALMKU aTOMHBIX OpOHUTaneH
yraepoja. Mexanu3mbl 00pa30BaHMs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3E€M B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM panukane, Hykiaeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUSA O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MONeKyasipHble W  CTPYKTYpHbIE  (DOpPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenre o kiaccupukanuu opraHudeckux BemecTB. [loHsTue o
dbynkunonagsHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HoMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYECKUuX peakiuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, OIbBITHI MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, OOYIJIMBAaHME WM TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIIATypa U
M30MepHsi. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3anns aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAaHOB.

[Muknoankanel. O0mas ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IUKIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (hopmyia, HOMEHKIATypa.
DNEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocOoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ["'omonorudyeckuil psijy ankuHOB, o01as ¢Gopmylia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE WU NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psiy apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKkIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIONMIEM JEHUCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIBHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusamus ctupoia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKH), PUDOPMHUHT, TUPOIIHU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHUs] TalloTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPYNIy, I[HAHOTPYMIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue GU3NIECKUX CBOMCTB YTIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpPMaHraHaTa KaJlus, B3aWMMOJICHCTBUE allETUIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE ITWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIACTMAcC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opmysa, HU30Mepus,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BOJIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPraHUYECKUMHM  KHUCJIOTAMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYEeCKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cpoiicTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHus: U npuMeHeHue gpenomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nuecKue CBOWCTBA albJIETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBA  QIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKUN Ha AJIbJETH/IbI.
Crioco0b!I oJTyyeHus: ¥ MPUMEHEHHUE abAETUAO0B U KETOHOB.

OHOOCHOBHBIE NPEEIbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKALUN, PEAKIUU C Y4YacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢upbl. ['oMonoruueckuil psna, oOmas Gopmyna, HU30MEpUs U
HOMEHK/NaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

Mp1i1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Knaccudukarus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupru6o3a. Ousnyeckre CBOMCTBA M HaxXOXJeHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuasl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOMIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHuMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0T03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs pEakuus C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe >PUpoB LeiToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJIECHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KauyeCTBEHHbIE pPEaKIUU Ha albJerubl (C TUIPOKCHIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUIecKue ¢ apoMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NYECcKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHA. B3anMHOe BiMsSHUE TPYyNI aTOMOB B MoJieKyJie aHWInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrnocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHYECKME CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpPHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaius OEIKOB MPU HArpeBaHHUM, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OJKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYECKUe COECTMHEHUSD) 17§ «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUI».

BricokoMoJIeKy/IAPHBIE COeIMHEHHS .

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALMN, CPENHIA MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
NoJIMATUIICHTEpePTanar). Y TUiIu3anus u nepepadoTka MiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DOKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJiekyJIsipHOM (OpMyJibl OPraHUYECKOTO COCAMHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIM MCXOJHBIX BEHIECTB, YCTAHOBJICHUE CTPYKTYPHOU (QOpMYIIbI
OpraHMYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUW, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI WU3MEPEHUsS, CKOPOCTb, IHEPTHI,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hble NCKOMAEMbIE, TOIUIHUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OPOUTAIISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

Ilepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /.M. Menneneesa.

XuMHUecKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBaA3u. BoxopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremMax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIn.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

OO6paTuMble 1 HeoOpaTUMBIE peaKIMi. XUMHUEeCKoe paBHOBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuaiusi. CuwibHbIE W CIa0ble DJIEKTPOJIMUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3ioKEeHHE TEPOKCHIA BOJOpPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHNe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xuMmusi.

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

Bonopon. Ilomydyenue, ¢uzndeckue M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMeTaUlaMU, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['Mapumabl.
TonMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpUpoie, CIOCOOBI MOJydeHUs, (GU3UUYECKHUE U
XAMUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxxkHeumme KUCI0pOACOaepKaIIe
COCIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3znyeckne U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHHS, (PU3NUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHOU KucioTel. [Ipumenenne cepbl U €€ COeIUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE YTOOpEHUS.

®ochop. Haxoxmenwe B mpupone, CIHOCOOBI MOMy4deHUsS, (U3UYCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenune ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxAeHUWE B NOpuUponae. AJUIOTPOIHBIE  MOIU(DUKALUU.
®duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yraepona(IV), yromnpnas kucimora u e€
COJM. AKTHBUPOBAaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEHIECTB, 0OPAa30BAaHHBIX YIIEPOJIOM, U €ro
COCINHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus 1 ero coeAnHeHnil. CTEKI10, €ro Moxy4YeHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamwioB B [leproandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHuit  MmetawioB.  OOmue  crnocoObl
MTOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHS, MUPOMETAILTYPIHS,
anekTpoMeraiutyprus. [lonarue o xoppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuit u xanuii: mnomydeHue, ¢QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE POCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE INPOCTBIX BEIIECTB M HX COECIMHEHH.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB 1o004HbIX mnoarpynn  (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [loyyeHrne u npuMeHeHne xpoma.

@u3znyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMNCTBA.

duznyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coeAuHeHuil. OKCHuapbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCHJIa U TUIPOKCUA IUHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEHHE KOJUIEKIMH «MeTamuisl M CIUIaBbD», B3aUMOJECHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPHAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCJIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMN HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOAOPOIA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THIIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX NOArPYNI», «MeTamibl HOOOYHBIX HOATPYIID).

XuMHuS U KU3Hb.

Ponb xumum B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS MW METOAOJOTMHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOJIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpedpl U €ro IOCIEICTBUS.
Poub xumuu B 0O6ecriedeHIH SHEPreTHIeCKoi 0e30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. lIpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuia
0€30IacHOT0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIC YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPAaCKH, CTEKJIO, KepaMuKa.
Marepuansl A1 21eKTpOoHUKH. HaHOTeXHOIOT U Y.

Pacuérnrie 3ana4n.

PacuéTer: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMHM, €CIH OJHO W3
BEILIECTB HMMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAcTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPacTBOpPE, JOJM BBIXOJAa MPOJYKTa PEAKIUM OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yYeHUM oOOmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyleCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUH, IPUHATHIX B OTACIBHBIX
MpeMeTax €CTEeCTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTh, HAOIIOICHHE,
HM3MEpPEHHE, SKCIEPUMEHT, MO/IEJb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
buznyecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOMAeMbIEC, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



nperaaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHAJIOB, J3JICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA VIJUYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHMsI BBIJICICHBI CJIEIYIOIMIME COCTAaBJISIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTA U CAMOOIIPEIEIICHUIO; HAIMYHE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJACHUS; HAIUYUE
IIPaBOCO3HAHUS, YIKOJIOTHYECKON KYJIBTYpPbI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
JKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA IpeaAMeTa «XHUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIbITA T[O3HABATEIBHOM W TPAKTUYECKON JEeATEIbHOCTH
OOy4YaronMXxcs B MPOLECCE peATU3aAMKU 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTAaTBl OCBOEHUA NpPEAMETAa «XHUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OINBITa IIO3HABATENLHOM M NPAKTHUYECKOH J1E€ATEIbHOCTH
oOyyaroluxcs B MPOIEcCEe pean3allid 00pa30BaTENbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPAaBUIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [JEATEIIBHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIEHWN Yy4e€OHBIX M MO3HABATEJIbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaThb M MPUHUMAaTb MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbBIX BUJ0B YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4yHOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUH;

YB@)XEHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUM U TMPAKTUUYECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYZA YYEHBIX U MPAKTUKOB;



WHTEpeca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHUU U TMOCIETYIOIIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI [IEHHOCTEH 3JI0pOBOIO0 M 0Oe30MacHOro obOpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs] C BELIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUS LEHHOCTH TNpPaBWJI HHAWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  y4e€OHO-UCCIIEeIOBATEIHCKON
NESATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3yUYeHHUIO MPpodeccruid pa3IuvyHoro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccuu W peanu3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMUYECKHX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEH OKPYXkKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbLHON KYJIbTYpbl, B pEUICHUM TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0OBATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaaIbHOMI
JeATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE yueOHbIEC NIEUCTBUSA (TI03HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrH4YecKue TeHCTBHS:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUSA:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAaKTUYECKUX 3a]1ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynIupoBaTh eI U 33/1a4U UCCIIEAOBAHUS, UCIIOIB30BATh TOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJCIAaHHOMN padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOIYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHIOB U (OpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

(bopMyaMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

3aJ1aBaTh BONPOCHI IO CYILIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTA U/UIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (GOPMYINPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYNIATh C MpPE3EHTAlMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MPOeKTa, U (POPMYIHPOBATH BHIBOIBI
[0 Pe3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

CaMOCTOATEIIHO IIJIAHUPOBATh U OCYIIECTBIATH CBOK II03HABATEIBHYIO
JEeATEIbHOCTh, ompenensis €€ Leaud M 3aJa4yd, KOHTPOJIHMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIrOpUTM JAEUCTBUI IpHU
BBIMIOJJTHEHUHM YYE€OHBIX UM UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH HA OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

MHNPEJIMETHBIE PE3YJBbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMUH Ha yTITyOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPa30BAHUIO 3HAHUH, BUJBI JICSITCILHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W MPUMEHCHUIO 3HAHWA B PA3IUYHBIX yUeOHBIX
CUTyaIMsX, a TAK)KE B PeabHbIX )KU3HCHHBIX CUTYyAIlUsAX, CBI3aHHBIX ¢ XUMuel. B
mporpaMMe II0 XUMHUHM TIPEJAMETHBIE Pe3YyJIbTaThl MPEJACTABICHBI IO TOJaM
H3y4YCHHS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaror:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAUYCHUU OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH TPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHun palMOHAIBHOTO



IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIQJICHUE  CUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GQyHKIUOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpPUs CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckKas,
ONTHYECKAs), HM30MEpPbI, T'OMOJOTMYECKUA pAJ, TOMOJIOTH, YTIEBOAOPOJBI,
KHUCJIOPOJ- U a30TCOACPIKAILUE OPraHUYECKUE COCAUHEHUs, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
Y TpEeBpalIeHUs BHEPrUM NP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUSI IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBJICHHI; MPEICTABICHUS
O MEXaHU3MaxX XUMUYECKHX pEeaKIUi, TEPMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBI 3pdekTri, opueHTanTs! 1 u Il pona);
(dakToIIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJyYEHHUH U OE30MacCHOM
UCIIOJIb30BaHUU BaXXHEMIIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NEATEIbHOCTH  YeJOBEeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpePabOTKH HEPTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKK TOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILIECTB;

COCTABJISITh YPABHEHUSI XMMHUUYECKUX PEAKUUA U PaCKpbIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  IMOCPEACTBOM  COCTaBJICHUS
AIIGKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpPMHPOBAHHOCTh YMEHUMW: YCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OMNPEIeIEHHOMY
KJIACcCy/Tpynne COeAWHEHWH, JaBaTh WM Ha3BaHHWS [0 CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE HA3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIIEPHUH,
ATWICHTJINKOIb, (eHOoN, (GOpMaIbIETHl, aleTaabIeTHJ, aleTOH, MYypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COEAUHEHMSIX (KOBAJICHTHAss W WOHHAs CBS3b, G- U T-CBS3b,
BOJOPOJIHAS CBS3b);

chOpPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
AJIKWHOB, AapPOMATHYECKHUX VYTJIEBOJIOPOJOB, CIUPTOB, AQJIbJAETHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX (PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, M- W TOJHCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYPaBHEHUSIMU
COOTBETCTBYIOIIIMX XHWMHYECKHX PEaKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
(opmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KpPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSHUSI aTOMOB
U TPYMI aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKU YTJIEBOIOPOJIHOTO
Colpbs (He(Th, NPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro nepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O €CTECTBEHHO-HAyYHBIX
METO/aX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH yMEHUSI MIPUMEHSITh OCHOBHBIE orieparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBA3EH — IS M3Yy4ECHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OPMUPOBAHHOCTh YMEHHI1: BBISABIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUM C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0oJee OCO3HAaHHOIO NOHUMAaHHUS CYIIHOCTH MAaTE€pUAIbHOIO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHUN: TMPOBOJUTH pAc4€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCHOJb30BaHUEM (DHU3HUECKUX
BEMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEHIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMUYECKHX 3JIEMEHTOB,
NPOAYKTaM CrOpaHHsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBAThH
C TMO3ULUUH  DKOJIOTUYECKOW  OE30MacHOCTH  TOCIEACTBUS  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH YEJIOBEKa, CBS3aHHOW C IepepaboTKON
BEILECTB, UCMOJIb30BATh MOJYYCHHbIE 3HAHUA IJIs1 MPUHATHS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHII: CaMOCTOSITEJIbHO IJIAHUPOBATH U TMPOBOJAMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4YeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOAEHUEM MPaBHII
Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU U JaOOpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1L€Ib HCCIEIOBaHUs, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI AKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMIA:

cOOJII01aTh MPaBUJIa KOJIOTMYECKH 11eJ1eCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBOM JIE€ATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 3I0POBbS, OKPYXKArOIIEH
IIPUPOJHOM CpPEeJIbl U JOCTUKEHUS €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBol nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaAJIM3UPOBATh XMUMUYECKYI0 MH(pOpMaIuIo, epepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1a4uei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00eCleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOM

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeTa/lInyecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl PpEeaKkuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHUYECKOM TUCCOLMALMNM, NEPUOIUYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknarypy (IUPAC) u TpuBnanpHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHSATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALTMYECKOM pemeETKr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh,  yYMEHHWH:  KJIacCH(PHUIMPOBATH:  HEOPTaHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 110 PA3IMYHBIM NMpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3()QeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BHIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPUOIUIECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE€ U BO30YXKIEHHOE SHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakUuyd  TUAPOJIN3a;  PEaKUuuiu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTM XHMHUYECKOW pEAKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUWA MPUPOABI — HAOMIOACHUE, H3MEPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U sl OOBSICHEHUS XUMHUYECKHX SBJICHUH, HMMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00JIee 0OCO3HAHHOTO MOHUMAHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLICHTPALUs;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAccCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
pEeaKIMy; 3HAYECHUS BOJOPOJHOrO IOKa3aTesisli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUNA  JKCIEpPUMEHT  (NPOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKIECHUE KAUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEIECICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertawey u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TIpaBUil OE30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
o0opynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEJCTABIATh B
pasnu4HON (GopMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUiIa TOJb30BAHUS XUMUYECKON
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMHUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHUS OPraHMYECKUX COSIUHEHNN A. M 8 hutps://lesson.acadany-
) p P & T content.myschool.edu.ru/04/10
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yraesoaopoasl
I[IpenenbHEIE YIIIEBOAOPOIBI — ANKAHEI, https:/lesson.academy-
2.1 5 content.myschool.edu.ru/04/10
IIUKJI0AJIKaHbI
HenpenenbHble YIIEBOAOPOIBL: ATKEHEI, https://lesson.academy-
2.2 14 1 content.myschool.edu.ru/04/10
aJKaJUCHBI, AIKHHEI
https://lesson.academy-
2.3 ApomaTHueckue yriaeBoaoposl (apeHsl) 8 content.myschool.edu.ru/04/10
I https://lesson.academy-
PUPOJIHBIE UICTOYHUKH YTIIEBOJIOPOJOB U HX
2.4 4 content.myschool.edu.ru/04/10
nepepaboTka
https://lesson.academy-
2.5 I"amoreHnIpon3BOIHBIE YTIEBOIOPOLOB 4 1 content.myschool.edu.ru/04/10
Wroro no pazueny 35




Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://lesson.academy-

3.1 Crupter. Denon 11 content.myschool.edu.ru/04/10
KapOoHunbHbIE COCAMHEHUS: aTbICTHIBI 1 https://lesson.academy-
3.2 keToHbl. KapOoHoBbie KucioThl. CloKHbIE 21 content.myschool.edu.ru/04/10
a¢upsl. XKupbl
https://lesson.academy-
3.3 YTneBoIbl 9 content.myschool.edu.ru/04/10
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepikaiime opranudeckne coelMHeHUus
https://lesson.academy-
4.1 A LA .b 12
MHHEL AMIHOKHCIOTEL. bEIKH content.myschool.edu.ru/04/10
Hroro no pazneny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUSA
5.1 BricokoMoeKynsipHbIe COeTUHCHUS 6 hitps:/lesson.academy-
' yp & content.myschool.edu.ru/04/10
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC
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HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoabnusie IIpakruuyeckue
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crtpoenue atoma. Ilepuoguyeckuii 3aKoH https://lesson.academy-
1.1 u [lepuoanueckas cucTeMa XMMUYCCKUX 9 content.myschool.edu.ru/04/11
anemeHToB /1. . Meneneena
Ctpoenue BerectBa. MHOrooopasue https://lesson.academy-
1.2 11 1 content.myschool.edu.ru/04/11
BEIIESCTB
https://lesson.academy-
1.3 XUMHUYECKHE peaKkiuu 19 1 3 content.myschool.edu.ru/04/11
Hroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 Hemerambr 31 1 3 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Mertast 23 1 2 content.myschool.edu.ru/04/11
Hroro no pazneny 54
Pa3gen 3. XumMus u :Ku3HbL
MeTtoabl IO3HAHUS B XUMUH. XUMHUA U https://lesson.academy-
3.1 9
’KU3Hb content.myschool.edu.ru/04/11




Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunyecTBo yacos

Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTnueckue

n/n Bcero H3yuyeHusi  oOpa3oBaTejibHbIE Pecypchbl

padoThI padoThI

[Ipenmer u 3HaueHME
OpraHUYEeCKON XUMHUH, https://academy-
MPEICTABIEHUE O 1 content.myschool.edu.ru/lesson/a9f3d191-
MHOT000pa3uu Sele-4e24-ac02-efb16fa49f6a
OPraHNYEeCKUX COCTMHEHUHN
DJIEKTPOHHOE CTPOCHUE
iT;)i%;,;;egfsse(OCHOBHoe https://academy-

1 content.myschool.edu.ru/lesson/c935a58c-
cocTosHm). BaneHTHpe ab0e-4¢59-9dcf-20517ae4b52e
BO3MOXHOCTH aTOMa
yriepoja
Xumuyeckas CBs3b B
OpraHUYECKUX
COEIMHEHNAX. MeXaHU3MBI hitps://academy-

. 1 content.myschool.edu.ru/lesson/726ee099-
00pa3oBaHH KOBACHTHOIA e1a9-410f-b8be-bacb589aead|
CBSI3M, CIIOCOOBI pa3pbIBa
CBsI3eH
Teopust ctpoeHus https://academy-
OPraHNYeCKUX COCTUHEHUHN 1 content.myschool.edu.ru/lesson/399fdd 14-
A. M. Bytieposa 4bal-48e5-a428-daec10d492c6e
BuJis1 H30MepH: https://academy-

1 content.myschool.edu.ru/lesson/258ddc06-

CTPYKTYpHas, ec23-473¢-b3d7-ed82fcaddd02




IIPOCTPAHCTBEHHAs.
OnexkTpoHHbIE AP PEKTH B
MOJIEKYyJIaX OPTaHUYEeCKUX
COCIMHEHU I

[IpencraBnenue o
KJIaCCU(PUKALINH U

https://academy-

6 CHUCTEMAaTHUYCCKasl content.myschool.edu.ru/lesson/4da31505-
Homenknarypa (IUPAC) 652d-4916-9e7¢-56e88b39bb24
OpraHUYECKUX BEIIECTB
Knaccudukanms peakiuii B https:/academy-

7 . content.myschool.edu.ru/lesson/9641927f-
OPTAHHACCROM XHMUHI bbc8-44b9-b3ea-81a2be75c47a
Cucremaruzanuus u https://academy-

8 000011EHHE 3HAHUHN 110 content.myschool.edu.ru/lesson/403817 1l e-
TEME 4158-4bd1-a¢98-18dc1c¢fb9399
AnKaHBI: TOMOJIOTHYECKHI

si71, oO1as popmyia,
EOMGHKHaTy(E))aII)/I IZ?.OMepI/If[ hiips:/fucadony-

9 ’ content.myschool.edu.ru/lesson/05ab5925-
dJieKTpontoe 1 baSe-499¢-840b-70b5e8db7 1ae
MPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJI
dusznyeckre ¥ XUMHYECKHE https://academy-

10 . content.myschool.edu.ru/lesson/53¢d2379-
CBOUCTBA ATKAHOB 2a45-43b1-9f67-Tebedaf03ce0
HaxoxxneHnue aikaHoB B
npupoze. Crioco6st https://academy-

11 content.myschool.edu.ru/lesson/6df23393-
TOJTYHEHMA 1 TIPHMEHEHHE 608-4b9f-ae01-2983b95b854a
aJIKAHOB

12 [ukmoankaHbl: oOmas https://academy-




dbopmyia, HOMEHKJIAaTypa U
M30Mepus, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX
CBOICTB, CIIOCOOBI
MOJIYYCHHUA U IPUMCHCHUC

content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009a92468356

13

14

15

16

Pemenue pacuérHbIx 3a1au
Ha OmnpeseNieHue
MOJIEKYJISIPHOU (hOPMYJIBI
OpPTaHUYECKOTO BEUIeCTBA
110 MaCCOBBIM JIOJISIM
aTOMOB JJIEMEHTOB,
BXO/ISIILIUX B €r0 COCTaB.
Cucrtemaru3zanus u
0000111eHYE 3HAHUHA T10
TemMe

AJKeHbI: TOMOJIOTUYECKUN
psa, obmas dpopmyna,
HOMEHKJIaTypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYIL.
CtpyKTypHas U LUC-TpaHC-
M30MEpHS aJIKEHOB
dusznuecKkue U XUMUYECKHe
CBOMCTBA aJIKEHOB.
[IpaBnuno MapkoBHUKOBA

CrniocoOsl mostyueHus u
MPUMEHEHHE AIKEHOB

https://academy-
content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

https://academy-

content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-tbaledd4ab6d

https://academy-

content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

https://academy-
content.myschool.edu.ru/lesson/6¢919641-
7956-4130-b1fd-c7e71db395d7




[IpakTrueckas padora Ne 1
o teme "[lonyyenue

https://academy-

17 content.myschool.edu.ru/lesson/6abf1680-
YTHIICH M H3YHCEHUE €10 4eb5-46f2-8ea5-44d63cecf518
CBOICTB"

Pemenue pacy€THbIx 3a1a4
https://academy-

18 Ha onpez[enerIe content.myschool.edu.ru/lesson/5439¢18b-
MOIICKYJIAPHOH (OpMyIIB! 7440-4b6f-bf84-c04£ad71694f
OpPraHUYECKOTO BEIIECTBA
AJIKaJMEeHbl: CONPSHKEHHBIE,

H30JIMPOBAHHBIC, https://academy-

19 KYMYJIMPOBAaHHBIE. content.myschool.edu.ru/lesson/461aa9c8-
OcobeHHoCTH c0ef-4827-a8e5-d12a0bedc826
3JIEKTPOHHOTO CTPOEHUS
XHUMHUECKHE CBOMCTBA hitps:/jacademy-

20 . content.myschool.edu.ru/lesson/649883b8-
COTPAKCHHBIX AHCHOB Tc5£-4£16-896e-10a2278b08f 1

https://academy-

21 Crioco0et nostyserms u content.myschool.edu.ru/lesson/8664b319-
TPHMCHCHHE aTKaHCHOB 0ba3-4945-b076-cb7ae5858b90
AJIKWHBI: TOMOJIOTHYECKHUH
psn, obmias hopmyIa,

HOMEHKJIaTypa, https://academy-

22 JJIEKTPOHHOE U content.myschool.edu.ru/lesson/b4feaa04-
IIPOCTPAHCTBEHHOE 3438-4b57-a3ec-ba0f9fe63c0d
CTPOEHUE MOJIEKYII,
¢dusnueckue cBOCTBa

. https://academy-
XUMUUYEeCKHE CBOMCTBA
23 content.myschool.edu.ru/lesson/9834d408-

AJIKNHOB

386d-444a-8de3-7efba8b98cdb




KauecTBeHHEIC p€aKkuuu Ha

https://academy-

24 . content.myschool.edu.ru/lesson/71ac43f2-
TPOMHYIO CBASE 20d4-4945-a0eb-1e59cd5f4d9f
CriocoObl TTOTy4eHHS U https://academy-

25 content.myschool.edu.ru/lesson/c 19e6ffc-
MPHMCHCIHC aTIHHOB 7d70-46cc-a9ee-ebfac27dead9
Pemenue 3agau: pacuérsl https://academy-

26 10 YPAaBHEHHUIO XUMUYECKOM content.myschool.edu.ru/lesson/75957f70-
peakuuu 50f4-4910-b706-ac2d1b0f4c26
Cucremarusanust u https://academy-

27 0000111eHE 3HAHUI 110 content.myschool.edu.ru/lesson/709ce43a-
TeMe deb6-4281-963b-01d2e212d4d0
ApeHbl: TOMOJIOTUYECKUM
psia, obmas popmyia,

HOMEHKJIaTypa.
DIeKTPOHHOE U https://academy-

28 content.myschool.edu.ru/lesson/690fbb76-
MPOCTPAHCTBENHOE f94a-4f77-bbbe-3d3ae 748716
CTpOEHHUE MOJIEKYJ OeH30I1a
U TONyoJia, uX (hu3nueckue
CBOICTBa
XUMHYECKHEe CBOMCTRA https://academy-

29 apEHOB: peaKuu content.myschool.edu.ru/lesson/5a9e4cc3-
3aMelIeHUs f4e9-4b8f-a40f-c9fe7c9c4bf8
XUMHYECKHE CBOMCTRA
apeHOB: peak https://academy-

30 MPUCOETUHEHUS, content.myschool.edu.ru/lesson/66a7bd94-
OKHCJICHUE TOMOJIOTOB 2bc5-4ec7-b7c7-f893919d25a
OcH301a

31 Oco0EHHOCTH XUMUYECKUX https://academy-




CBOMCTB CTHUpPOJIa

Pemenue pacuéTHpIX 33124
Ha ompeeTeHue

content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205201b73e

https://academy-

32 N content.myschool.edu.ru/lesson/c2{2£3d7-
MOJICKYJIAPHOH (OpMyIILI 43d1-4873-ace0-78eca6009628
OpPraHMYECKOTO BEIIEeCTBA
Croco0bl MoNTyueHus 1 hups/facidonry-

33 content.myschool.edu.ru/lesson/45b81dac-
TPUMCHCHHE apeHoB acba-440e-99¢3-14¢3ba78050a
['enernueckas cBsA3b MEXKIY https://academy-

34 Pa3IMYHBIMU KJIacCaMu content.myschool.edu.ru/lesson/d7681e62-
YIJ1€BOJOPOI0B ¢311-48e9-935e-fb3¢59299¢91
Pacuérel no ypaBHeHUAM
XUMHYECKUX PEaKIUH. https://academy-

35 Cucremaruzanus u content.myschool.edu.ru/lesson/a9f3d191-
00001IeHHE 3HAHUH 10 Sele-4e24-ac02-efbl6fa49f6a
TeMeE
[Ipupouslii ra3. [TomyTHbIE hitps:/fucadony-

36 content.myschool.edu.ru/lesson/c935a58¢-
HOQTAHBIC rash! ab0e-4¢59-9dcf-20517ae4b52e
KameHHBIH yromis u hitps:/jacademy-

37 content.myschool.edu.ru/lesson/726ee099-
MPOZIYKTBI €TO NepepadoT e129-410f-b8be-b4cb589acad
Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenne hitps://academy-

38 content.myschool.edu.ru/lesson/399fdd14-
MPOZIKTOB NEepepadoTKn 4bal-48e5-a428-dae10d492c6e
HedTH
['eHeTHUECKas CBSI3b MY hitps://academy-

39 content.myschool.edu.ru/lesson/258ddc06-

Pa3JIMIHBIMU KJIaCCaMU

ec23-473c-b3d7-ed82fcaddd02




YTJIEBOJIOPOIOB

l"anorenonpousBoaHbIE
YIJIEBOIOPOOOB: https://academy-

40 3JIEKTPOHHOE CTPOCHHUE; content.myschool.edu.ru/lesson/4da31505-
peakiuu 3aMenCHUS 652d-4916-9¢7¢-56e88b39bb24
rajoreHa
JeiicTBue menoyei Ha
raJIOTCHIIPOU3BOIHBIC. https://academy-

41 B3aumoneiictBue content.myschool.edu.ru/lesson/9641927f-
JIATAJIOT€HAJIKAaHOB C bbc8-44b9-b3ea-81a2be75¢c47a
MarHueM U IIMHKOM
CucreMmaruzanys u https://academy-

42 0000111eHHE 3HAHUHA T10 content.myschool.edu.ru/lesson/4038171e-
pazneny "Yriaesonopoas” 4158-4bd1-ae98-18dc1cfb9399
KonTtponsHas paboTa 110 hitps://academy-

43 " " content.myschool.edu.ru/lesson/05ab5925-
TeMe "V TICBONOPOAEL ba8e-499¢-840b-70b5e8db71ae
[IpenenbHbIe OAHOATOMHBIE
CHUPTBL: TOMOJIOTHUECKHUI
psia, obmas popmyina, https://academy-

44 CTPOEHHUE MOJIEKYIL, content.myschool.edu.ru/lesson/53c¢d2379-
U30MepHs, HOMEHKIIATypa, 2a45-43b1-9f67-7ebcdaf03ce0
KJ1accupuKanus,
¢du3nueckue cBoicTBa
XUMHYECKUE CBONCTBA https://academy-

45 MPEIEIbHBIX OJJHOATOMHBIX content.myschool.edu.ru/lesson/6df23393-
CIIUPTOB 6f08-4b9f-ae01-a983b95b854a

46 CriocoOsl MoNTyueHus: u https://academy-

MPUMCHCHUC OAHOATOMHBIX

content.myschool.edu.ru/lesson/05¢9a929-




CIIUPTOB

[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

6741-4d7¢-84b5-009292468356

https://academy-

47 content.myschool.edu.ru/lesson/d86d7d00-
0CODEHHOCTH (H3MYECKNIX d5b4-491d-aded-c3ddal9feef4
1 XMMHUYECKHX CBOMCTB
MHOroaroMHsbI€ CIIMPTHI:

STUJIEHTIMKOIb U https://academy-

48 content.myschool.edu.ru/lesson/7dada027-
TMICPUH, MX QH3HeCKue 8448-418f-b416-fbaledd4ab6d
1 XMMHUYECKHE CBOMCTBA
CriocoObl TTOTy4eHHs U https://academy-

49 IIPUMEHEHUE content.myschool.edu.ru/lesson/99557a5e-
MHOI'0OATOMHBIX CIIUPTOB 2221-43e0-97b8-983de535¢c44d
@DeHOJI: CTPOEHHUE
MOJIEKYJIBL, (PM3UUYECKUE btps:/facidemy-

50 . content.myschool.edu.ru/lesson/6¢919641-
CBOHCTBA. TOKCHHUHOCTS 7956-4130-b1fd-c7e71db395d7
(dbenomna
XHWMHUYECKHE CBOMCTBA hitps:/jacademy-

51 content.myschool.edu.ru/lesson/6abf1680-
(erona 4eb5-46f2-8ea5-44d63cecf518
Crioco0bI MoTyueHus 1 hiips:/fucadony-

52 content.myschool.edu.ru/lesson/5439¢18b-
MpUMEHEHHE erona 7440-4b6f-bf84-c04£ad71694f
[IpakTuueckas padora Ne 2.

Pemenue https://academy-

53 9KCIIEPUMEHTAIBHBIX 3a7a4 content.myschool.edu.ru/lesson/461aa9c8-
10 TeME "CHI/IpTBI u c0ef-4827-a8e5-d12a0bedc826
¢benonsr"

54 Cucremaru3anus u https://academy-

000011EHE 3HAHUH 110

content.myschool.edu.ru/lesson/649883b8&-




TEMC

Anbsieruibl U KETOHBI:
ANEKTPOHHOE CTPOCHHE
KapOOHUJILHON TPYIIIbI;

7c5£-4f16-896e-10a2278b08f1

https://academy-

55 content.myschool.edu.ru/lesson/8664b319-
TOMOIIOTHHCCKHUE pAIBL, 0ba3-4945-b076-cb7ae5858b90
obmas hopmysa, n3oMepus
Y HOMEHKJIaTypa
Amnpneruapl 1 KETOHBL: https://academy-

56 (hU3UYEeCKre CBONCTBA; content.myschool.edu.ru/lesson/b4feaa04-
peaKiuy MpUCOETUHEHUS 3438-4b57-a3ec-ba0f9fe63c0d
Peakuuu okucieHus u https://academy-

57 Ka4yeCTBEHHbIE pEaKLNU content.myschool.edu.ru/lesson/9834d408-
aJIbJIETUIOB U KETOHOB 386d-444a-8de3-7efba8b98cdb
CriocoObl MOJTyYeHUs https://academy-

58 i content.myschool.edu.ru/lesson/7 1 ac4312-
AMBACTHOB H KETOHOR 20d4-4945-a0eb-1e59cd5£4d9f
OIHOOCHOBHEBIE
peelIbHbIE KapOOHOBEIE https://academy-

59 p 5 p content.myschool.edu.ru/lesson/c19e6ffc-
KHCITOTEL, 0COOCHHOCTH 7d70-46cc-a9¢ee-ebfac27dead9
CTPOEHHUS UX MOJIEKYJT
N3omepus 1 HOMEHKIAaTypa https://academy-

60 KapOOHOBBIX KHCIIOT, UX content.myschool.edu.ru/lesson/75957f70-
(du3nueckue cBOCTBa 50f4-4910-b706-ac2d 1b0f4c26
XHUMHUYECKHE CBOMCTBA
MTDeIETBHBIX https://academy-

61 p content.myschool.edu.ru/lesson/709ce43a-
O/fHOOCHOBHBIX deb6-4281-963b-01d2e212d4d0
KapOOHOBBIX KHUCIOT

2 Oco0eHHOCTH CBOWCTB https://academy-

MYPaBbUHON KUCIIOTBHI.

content.myschool.edu.ru/lesson/690fbb76-




MHoroo6pa3ue
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOWCTB:
HernpeIeIbHbIX U

f94a-4f77-bbbe-3d3ae748{716

apOMaTHYECKHUX
KapOOHOBBIX, https://academy-

63 JTMKapOOHOBBIX, content.myschool.edu.ru/lesson/5a9e4cc3-
THJIPOKCUKAPOOHOBBIX f4e9-4b8f-a40f-c9fe7c9c4bf8
kucior. IIpencraBurenn
BBICITNX KapOOHOBBIX
KHCJIOT
[ToHsTHE O TIPOU3BOIHBIX https://academy-

64 content.myschool.edu.ru/lesson/66a7bd94-
KapOOHOBLIX KHCIIOT 2bcS-decT-b7c7-f1893919d25a
CnoocoObI IOJIY4YCHUS U https://academy-

65 MpUMEHEeHNE KapOOHOBBIX content.myschool.edu.ru/lesson/0c608a59-
KUCJIOT 4¢69-4481-839¢-9205f201b73e
CnoxxHbie 3(UpHI:

TOMOJIOTHYECKHH s, Do

66 content.myschool.edu.ru/lesson/c2f2f3d7-
0bmas opmyxa, u3omepus 43d1-4873-ace0-78eca6009628
Y HOMEHKJIaTypa
dusnyecknue 1 XUMHUCCKUE https://ucademy-

67 . content.myschool.edu.ru/lesson/45b81dac-
CBOHCTBA SPUPOB acba-440e-99¢3-14¢3ba78050a
Pemenue pacu€THpix 3amay:

10 YPAaBHEHHUIO XUMHUYECKOMN https://academy-
68 peakumnu, Ha OolpeAeIeHUE content.myschool.edu.ru/lesson/d7681e62-

MOJIEKYJISIPHOM (hOpMYIIBI
OpPraHUYECKOro BELIECTBA

c311-48e9-935e-tb3¢59299¢91




[TpakTrueckas padota Ne 3.
Pemenue
SKCIEPUMEHTAIIbHBIX 337124

https://academy-

69 "KanG content.myschool.edu.ru/lesson/a9f3d191-
1o TeMe RapOOHOBHIC Sele-4e24-ac02-efb16fad9f6a
KUCIOTEL. CIIOXKHBIE
a¢upsr"

Kupsl: ctpoeHue, https://academy-

70 (bu3HUeCcCKre U XUMUICCKHE content.myschool.edu.ru/lesson/c935a58c-
cBOMCTBa (TUIPOIU3) ab0e-4¢59-9dcf-20517ae4b52e
OCco0eHHOCTH CBOWCTB
JKUPOB, COAEPKALIAX https://academy-

71 OCTAaTKH HEIPEAEIbHbBIX content.myschool.edu.ru/lesson/726ee099-
YKUPHBIX KUCIOT. JKupsl B e1a9-410f-b8be-b4cb589aead 1
pupoJie
MpEI1a KaK COJU BBICIINX
KapOOHOBBIX KUCIIOT, UX https://academy-

72 MOIOIIee NeHICTBUE. content.myschool.edu.ru/lesson/399fdd14-
IlonsTue 0 CHHTETHYECKUX 4bal-48e5-a428-daec10d492c6e
Mmoromux cpenctax (CMC)

I'eneTnyeckas cBsA3b
JIEBOJIOPOJIOB 1 https://academy-

73 r p content.myschool.edu.ru/lesson/258ddc06-
KHCIOpOACOACPKATIIX ec23-473c-b3d7-ed82fcaddd02
OpTraHUYECKUX BEIIECTB
Pacuértrl o ypaBHEHUSAM https://academy-

74 yp . content.myschool.edu.ru/lesson/4da31505-
XAMITHCCIUX peakiiiv 652d-4916-9¢7c-56e88b39bb24
CucreMaTu3anus u https://academy-

75 0000111eHNE 3HAHUHA 110 content.myschool.edu.ru/lesson/9641927f-

TEMEC

bbc8-44b9-b3ea-81a2be75¢c47a




OO61as xapakTepucTHKa
YIJIEBOJIOB U

https://academy-

76 KJ1accu(uKanus yriaieBo 0B content.myschool.edu.ru/lesson/4038171e-
(MoHO-, U- U 4158-4bd1-ae98-18dc1cfb9399
I0JINCaxapu/bl)

MoHocaxapu/bl: https://academy-

77 (du3nuecKre CBOCTBA U content.myschool.edu.ru/lesson/05ab5925-
HaXO0XIEHUE B IIPUPOJIE ba8e-499¢-840b-70bSe8db71ae
IIpuMeneHune TIIOKO3bI, €€

https://academy-
3HAYEHHUE B

78 content.myschool.edu.ru/lesson/53cd2379-
FRIBHEACATCARROCTH 2a45-43b1-9f67-7ebedaf03ce0
opraHusma
Jucaxapuipl: caxaposa,

https://academy-
MaJIbTO3a U JaKTO3a.
79 o content.myschool.edu.ru/lesson/6df23393-
AXOAACHUC B IPHPOAC 1 6£08-4b9f-ae01-2983b95b854a
MIPUMEHEHHE TUCaXapHIOB
[Tonucaxapuapl: cTpoeHue
https://academy-
MaKpOMOJIEKYII,

80 content.myschool.edu.ru/lesson/05¢9a929-
(usurcciue u xuMuIcCiHe 6741-4d7c-84b5-009292468356
CBOMCTBA, IPUMEHEHNUE
TonsTHE 06 https://academy-

81 content.myschool.edu.ru/lesson/d86d7d00-
HCKYCCTBEHHDIX BOJOKHAX d5b4-491d-aded-c3ddal 9fects
Pemrenue pacueTHbIx 3a1a4
Ha OllpeeIeHHuE JOIN https://academy-

82 BBIX0/1a ITPOYKTA PEAKLIUU content.myschool.edu.ru/lesson/7dada027-
OT TEOPETUYECKHU 8448-418f-b416-fbaledd4ab6d
BO3MOXKHOTO

83 Cucremaruzanus u https://academy-




0000111eHYE 3HAHUHA 110
pazneny
KonTposbHas padoTa 1mo

content.myschool.edu.ru/lesson/99557a5e-
2221-43e0-97b8-983de535¢44d

https://academy-

84 IeMe content.myschool.edu.ru/lesson/6¢919641-
Kuenoporconepiiante 7956-4130-b1fd-c7¢71db395d7
OpraHUYECKUE COCTMHCHUS
AmuHBL: K1accudukanys,
CTpOEHHE MOJIEKYJI, 001Iast https://academy-

85 dbopmyna, nuzomepus, content.myschool.edu.ru/lesson/6abf1680-
HOMEHKJaTypa u 4eb5-46f2-8ea5-44d63cccf518
(hu3uvecKre CBONCTBA
XuMHYecKHe CBOICTBa https://academy-

86 content.myschool.edu.ru/lesson/5439¢18b-
AIHATIECKIX AMHIOD 7440-4b6f-bf84-c04fad71694f
AHWIIMH: CTPOCHUE
AHUIIMHA, 0COOEHHOCTH hitps://academy-

87 ’ . content.myschool.edu.ru/lesson/461aa9¢c8-
XUMITCCKHX CBOHCTR c0ef-4827-a8¢5-d12a0bedc826
aHUJIMHA
CriocoOsl monyueHus: u https://academy-

88 IIPUMEHEHHE content.myschool.edu.ru/lesson/649883b8-
ann(paTHYECKUX aMHUHOB 7c5£-4f16-896e-10a2278b08f1
AMUHOKHUCIOTHI:

HOMEHKIJIaTypa U U30MeEpHs, https://academy-

89 (du3nueckue CBOMCTBA. content.myschool.edu.ru/lesson/8664b319-
OtnenbHbIE IPEACTABUTENN 0ba3-4945-b076-cb7ae5858b90
0-aMHHOKHUCJIOT
XUMHYECKHE CBONCTRA https://academy-

90 aMHHOKHCIIOT, UX content.myschool.edu.ru/lesson/b4feaa04-

OHMOJIOrMYECKOE 3HAUCHUE

3438-4b57-a3ec-ba0f9fe63c0d




amMuHOKHCIIOT. CHHTE3 B
TUIPOJIN3 TIENITUI0B

benku kak npupoHbIe

https://academy-

91 MOJINMEPHI; CTPYKTYPHI content.myschool.edu.ru/lesson/9834d408-
OCIIKOB 386d-444a-8de3-7efba8b98cdb
XuMHYecKHe CBOMCTBA https://academy-

92 content.myschool.edu.ru/lesson/71ac43{2-
Oekos 20d4-4945-a0eb-1e59cd5f4dOf
A3zoTcoaepkalime
reTEPOLUKINYECKUE https://academy-

93 coenuHenus. HykiienHoBble content.myschool.edu.ru/lesson/c19e6ffc-
KHUCJIOTBL: COCTaB, CTPOCHUE 7d70-46c¢c-a9ee-ebfac27dead49
1 OuoJiornueckasi pojib
[TpakTrueckas padota Ne 4.

Pemenue https://academy-

94 JKCIEPUMEHTAIIbHBIX 33724 content.myschool.edu.ru/lesson/75957f70-
II0 TeEME "A30Tconep)Kamﬂe 50f4-4910-b706-ac2d1b0f4c26
OpraHuvecKue coeanHeHus"

[TpakTuueckas paborta Ne 5.
Pemenne
AKCIEPUMEHTAIIbHBIX 3a7a4 hitps://academy-

95 y content.myschool.edu.ru/lesson/709ce43a-
o Teme "Pacriosnasarue deb6-4281-963b-01d2e212d4d0
OpTraHUYECKUX
coeqnHeHnH"

KonTponpHas pabota mo https://academy-

96 Teme "A3oTcoaepxkanine content.myschool.edu.ru/lesson/690fbb76-
OpraHu4ecKue coeuHeHus" f94a-4f77-bbbe-3d3ac748f716

97 OCHOBHBIE TOHSTUSI XUMUHU https://academy-

BBICOKOMOJIEKYJIIPHBIX

content.myschool.edu.ru/lesson/5a9e4cc3-




COEIUHEHHUI U METOABI UX
CUHTE3a —I0JIMMEPHU3ALIHS
U TOJIUKOHICHC AU

IlnacTtmaccel. YTunmsanusa

f4e9-4b8f-a40f-c9fe7c9c4bf8

https://academy-

98 5 1 content.myschool.edu.ru/lesson/66a7bd94-
H 1IepepaboTka ITacTiKa 2be5-decT-bTcT-f1893919d25a
DJ1acTOMEpbl: HATypaJbHbIN https://academy-

99 CUHTETUYECKUE KayuyKH. 1 content.myschool.edu.ru/lesson/0c608a59-
Pesuna 4c69-4481-839e-9205f201b73e
Bonokna: HatypanbHbIe,

https://academy-
HCKYCCTBEHHBIE,

100 I 1 content.myschool.edu.ru/lesson/c2f2{3d7-
CHHTCTHHCECKHUE. LIOMMMEPRI 43d1-4873-ace0-78eca6009628
CIIEIMAJIBHOrO Ha3HAYEHUS
[IpakTuueckas padorta Ne 6.

Pemenue https://academy-

101 JKCIEPUMEHTAIBHBIX 3a1a4 1 content.myschool.edu.ru/lesson/45b81dac-
o TeMe "Pacno3HaBaHue acba-440e-99¢3-14c3ba78050a
IUIaCTMAacC U BOJIOKOH"

O0600111eH1E U
CHCTEMATH3aIUs
M3yUYEHHOTO Marepuaa Io hitps://academy-

102 i p 1 content.myschool.edu.ru/lesson/d7681e62-
Teme ¢311-48¢9-935¢-fb3c59299¢91
"BricokOoMONEKyYsIpHbIE
coenuuenus"

OBIIEE KOJIMYECTBO HYACOB 102

[10 ITIPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB

Ne HMara DJIeKTpOHHbIe N (ppoBbIE
Tema ypoxa Kounrpouabusie IIpakruueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Atom. CocTaB aTOMHBIX sIIep. https://academy-

1 XHUMHUYECKHUM 3JIEMEHT. 1 content.myschool.edu.ru/lesson/a9f3d191-
H3o0TombI Sele-4e24-ac02-efb16fa49f6a
CtpoeHue 3IeKTPOHHBIX https://academy-

2 000JI0YEK aTOMOB, KBAaHTOBBIE 1 content.myschool.edu.ru/lesson/c935a58¢-
quciaa ab0e-4¢59-9dcf-20517ae4b52¢e
Kiaccupukanuss XuMHIeCKux https://academy-

3 AJIEMEHTOB (s-, p-, d-, f- 1 content.myschool.edu.ru/lesson/726ec099-
JJIEMEHTBHI) e1a9-410f-b8be-b4cb589acad
PacnpeneneHue 31€KTPOHOB hitps://academy-

4 P 5 P 1 content.myschool.edu.ru/lesson/399fdd 14-
110 ATOMHBIM OPOHTATLIM 4bal-48e5-a428-dae10d492c6e
OneKTpOHHbIE KOH(UTYpaIIN
aTOMOB DJIEMEHTOB B hitps://academy-

5 6 . 1 content.myschool.edu.ru/lesson/258ddc06-
OCHOBHOM I BOOYIUICHHOM ec23-473¢c-b3d7-ed82fcaddd02
COCTOSIHUM
DNIeKTpOHHBIE KOH(PUTYpaITUN https://academy-

6 HOHOB. 1 content.myschool.edu.ru/lesson/4da31505-
ONEeKTPOOTPULIATENILHOCTD 652d-4916-9¢7¢c-56e88b39bb24
[lepronnueckuii 3aKOH U
[eproanyeckas cucteMa https://acaderny-

7 pHOA 1 content.myschool.edu.ru/lesson/96419271-

XUMHYECKHX 3j1eMeHToB J[. 1.
MenneneeBa, CBI3b C

bbc8-44b9-b3ea-81a2be75c47a




COBPEMEHHOM Teopuen
CTPOCHHUS aTOMOB

3aKOHOMepHOCTI/I HU3MCEHCHHUA
CBOMCTB XMMHUUYECKHX

https://academy-

Tumbl KpUCTATHYECKUX
PEIIETOK M CBOMCTBA BEILIECTB

8 3JIEMEHTOB M 00pa3yeMbIX HMH content.myschool.edu.ru/lesson/4038171e-
[POCTHIX U CIOXHBIX BEIIECCTB 4158-4bd1-ae98-18dc1cfb9399
10 TPYIIIaM U IEpUoaam
CucreMaruzanus u hutps://academy-

9 . content.myschool.edu.ru/lesson/05ab5925-
0bobuenne 3nanti 1o Teme baSe-499e-840b-70b5e8db7 I ae
Buabl xumuyeckoit cBs3u.

Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H. https://academy-
10 BoziopoHas cBsh content.myschool.edu.ru/lesson/53c¢d2379-
) 2a45-43b1-9f67-7ebcdaf03ce0
MeKMONEeKyIIsIpHbIE
B3aMMO/ICUCTBUS
BaneHTHOCTh ¥ BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBS3b https://academy-

11 AJIIEKTPOHHON CTPYKTYPBI content.myschool.edu.ru/lesson/6df23393-
MOJIEKYJI C UX 6f08-4b9f-ae01-a983b95b854a
T€OMETPUUYECKUM CTPOEHUEM
IIpencrasnenus o https://academy-

12 KOMIIJIEKCHBIX COCJIMHCHUSIX: content.myschool.edu.ru/lesson/05¢9a929-
COCTaB U HOMEHKJIaTypa 6741-4d7¢c-84b5-009292468356
BemecTBa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOSHHUSI. https://academy-

13 content.myschool.edu.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4




[TonATHE O AUCTIEPCHBIX

https://academy-

14 cucremax. [Ipeacrasinenue o content.myschool.edu.ru/lesson/7dada027-
KOJIZIOUJHBIX pacTBOpax 8448-418f-b416-fbaledd4ab6d
HctunHbIE pacTBOPHI:

HACBIILICHHBIC U https://academy-

15 HEHAaCBIIIICHHBIE, content.myschool.edu.ru/lesson/99557a5e-
pacTBOPUMOCTb. 2221-43e0-97b8-983de535¢c44d
Kpucramnoruaparst
CnocoObI BeIpaKCHUS https://academy-

16 content.myschool.edu.ru/lesson/6¢919641-
KOHICHTPAIIH pacTBOpoB 7956-4130-b1fd-c7e71db395d7
Pemenne 3amau ¢
HUCIOJIL30BAaHUEM ITOHSITUN https://academy-

17 "MaccoBas Q0 content.myschool.edu.ru/lesson/6abf1680-
pacTBOPEHHOTO BelecTBa', 4eb5-4612-8ea5-44d63cccf518
"MoJIsIpHas KOHLIEHTpaus'"

Knaccudukanms u https://academy-

18 HOMEHKJIaTypa content.myschool.edu.ru/lesson/5439¢18b-
HEOPraHUYECKUX BELIECTB 7440-4b6f-bf84-c04fad71694f
CucreMarusanus u https://academy-

19 606 . content.myschool.edu.ru/lesson/461aa9c8-
OVODIICHHE SHAHWH TIO TEME cOef-4827-a8e5-d12a0bedc826
KonTponbhas pabota no
temaMm "CTpoeHue aToma. httos://acad
[TeproaMUECKHii 3aKOH U tps:/facacemy-

20 content.myschool.edu.ru/lesson/649883b8&-

Ilepnonnueckas cucrema

XUMHYECKHX 31eMeHToB /1. H.

Menneneesa", "Ctpoenue

7c5£-4f16-896e-10a2278b08f 1




BenecTBa. MHOrooOpasue
BelecTB"
Knaccudukanust XuMuaeckux

peakuuii B HEOPraHMYECKOU U
OPraHNYeCKONM XUMHH. 3aKOH

https://academy-

21 COXPAaHEHHUsI MacCChl BEILIECTB; content.myschool.edu.ru/lesson/8664b319-
3aKOH COXPaHEHHUs U 0ba3-4945-b076-cb7ae5858b90
MIPEBPAICHHS SHEPTUHU TIPU
XUMHUYECKHUX PEAKIIHSIX
Tennosie 3¢ PeKThI https://academy-

22 XUMHYECKUX PEaKIUM. content.myschool.edu.ru/lesson/b4feaa04-
TepMoxuMHuUecKre ypaBHEHH 3438-4b57-a3ec-ba0f9fe63c0d
Boruncnenus o ypaBHeHUAM

. https://academy-
XUMHYECKHUX PEaKIHii 1

23 content.myschool.edu.ru/lesson/9834d408-
TCPMOXHMHHCECKIM 386d-444a-8de3-7efbasb98cdb
YPaBHCHUSIM
CKopoCTb XMMHUYECKOM

" https://academy-
peakiuu, e€ 3aBUCUMOCTh OT

24 content.myschool.edu.ru/lesson/71ac432-
PasIiHBIX GaKTOpoB. 20d4-4945-a0eb-1e59cd5f4d9f
Karanu3 u xatanuzatopsl

https://academy-
["'oMoreHHbIC U TeTepOreHHBIC

25 content.myschool.edu.ru/lesson/c19e6ffc-
peakiiu 7d70-46cc-a9ee-ebfac27dead9
[IpaxkTuueckas padora Ne 1 o

" https://academy-
TeMe "BrnusHue pa3nuaHbIx

26 content.myschool.edu.ru/lesson/75957£70-
(axTopos Ha cxopocts 50£4-4910-b706-ac2d1b0f4c26
XUMHYECKOU peakiuu"

27 OO6patumMebie U HEOOpaTUMBIE https://academy-




peakunr. XuMHU4YECKOE
paBHOBeECHE

[TpakTrueckas padora Ne 2 mo
teme "BiusHue pazauyHbIX

content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-

28 content.myschool.edu.ru/lesson/690fbb76-
(baxTopoB Ha noNoKeHHE f94a-477-bbbe-3d3ae748£716
XUMHUYECKOT0 paBHOBecUA"

DIEKTPOIUTHYCCKAS
nccoranus. CWibHbIE U https://academy-

29 a 5 1AL content.myschool.edu.ru/lesson/5a9¢e4cc3-
C/IADBIC SJICKTPOIHTEL. f4¢9-4b8f-a40f-c9fe7c9c4bts
Crelnelb IUCCOLMAUN
HonHoe npousBeIeHUE BOBI.

Cpeza BOOHBIX PACTBOPOB https://academy-
30 Bp g g . P poB- 0 content.myschool.edu.ru/lesson/66a7bd94-
onopoHiii nokasatent (pH) 2be5-dec-b1cT-f£893919d25a
pacTtBopa
I'maponus conent. Peaknum, https://academy-

31 IIPOTEKAIOIIME B PaCTBOPAX content.myschool.edu.ru/lesson/0c608a59-
DJIEKTPOJIUTOB 4c69-4481-839e-9205f201b73e
[IpakTuueckas padora Ne 3 o https://academy-

32 TeMe "XUMHUYECKHE Peakiuu B content.myschool.edu.ru/lesson/c2{2f3d7-
pacTBOpax IEKTPOJIUTOB" 43d1-4873-ace0-78eca6009628
OKHUCIUTENLHO-

BOCCTAaHOBUTEIbHBIE PEAKITUU https://academy-
33 B . peakiu. content.myschool.edu.ru/lesson/45b8 1dac-
AAHCHIITAC OKHCIHTCIH 1 acba-440e-99¢3-14c3ba78050a
BOCCTaHOBUTEIHN
Merton 3IEKTPOHHOTO https://academy-

34 p 6 content.myschool.edu.ru/lesson/d7681e62-
(O71CKTOHHO-1OHHOTO) bananca c311-489-935¢e-f63¢59299¢91

35 DIIEKTPOIN3 PaCTBOPOB U https://academy-




pacijiaBoOB BCIICCTB

Pewenue 3ana4d pa3nuyHbIxX

content.myschool.edu.ru/lesson/a9f3d191 -
Sele-4e24-ac02-efbl16fa49f6a

https://academy-

36 content.myschool.edu.ru/lesson/c935a58c¢-
THroB ab0e-4¢59-9dcf-20517ae4b52e
Pemenue 3aga4 pa3nmyHbIX https://academy-

37 content.myschool.edu.ru/lesson/726ee099-
THroB e1a9-410f-b8be-b4cb589aead1
CucreMaruzanus u https://academy-

38 000011ICHIE 3HAHUM 110 TEME content.myschool.edu.ru/lesson/399fdd14-
"Xumuueckue peakquu” 4bal-48e5-a428-dae10d492c6e
KoHTposbHast pabora 1o Teme https://academy-

39 " " content.myschool.edu.ru/lesson/258ddc06-

XHMHHCCKHE PeaKiiiH ec23-473¢-b3d7-ed82fcaddd02
TTonoxxenre HEMETAIOB B
[Iepnoanueckoii cucreme
XUMHYECKUX 35ieMeHToB J[. 1. https://academy-

40 MeHnneneeBa 1 0COOEHHOCTH content.myschool.edu.ru/lesson/4da31505-
CTPOECHUS UX aTOMOB. 652d-4916-9¢7c-56e88b39bb24
dusnyeckue CBOMCTBA
HEMETaJJIOB
AmoTponusi HeMeTauioB (Ha https://academy-

41 IIpUMeEpPE KUCI0POaa, CEPBIL, content.myschool.edu.ru/lesson/96419271-
docdopa u yriaepona) bbc8-44b9-b3ea-81a2be75c47a
Bonopoa: nonyuenue, https://academy-

42 bu3HYecKue 1 XUMHUIECKIE content.myschool.edu.ru/lesson/4038171e-
cBoiicTBa. ['mapunbl 4158-4bd1-ae98-18dc1cfb9399

https://academy-

43 l'anorensl: HaXOXIEHHUE B

content.myschool.edu.ru/lesson/05ab5925-




IPHUPOJIC, CIIOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XUMHYECKHUE CBOMCTBA

ba8e-499e-840b-70bSe8db71ae

["aJI0reHOBOIOPO/IBI.
BaskHeiIie https://academy-

44 content.myschool.edu.ru/lesson/53¢d2379-
KHCJIOPOJCOAEPIKAIINE 2a45-43b1-9f67-7ebcdaf03cel
COCIMHEHMS IaJIOCHOB
JlaGopaTopHbie 1
MIPOMBIIIICHHBIC CITOCOOBI https://academy-

45 MOJIYYEHUS TAJIOT€HOB. content.myschool.edu.ru/lesson/6df23393-
HpI/IMeHeHI/IC TaJIOTCHOB U UX 6f08-4b9f-ae01-a983b95b&854a
COCIUHCHHI
[TpakTryeckas padora Ne 4. https://academy-

46 Pemenne skciepuMeHTalIbHBIX content.myschool.edu.ru/lesson/05¢92929-
3a1a4 o teme "l"anoreusr"” 6741-4d7c-84b5-009292468356
Kucnopoa: naGopatopHsie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
nonyueHusi, Gu3nIecKue u hitps://academy-

47 . content.myschool.edu.ru/lesson/d86d7d00-
XHMIECKHE CBOHCTEA. O30M. d5b4-491d-aded-c3ddal9feef4
[Ipumenenue kucnoponaa u
030Ha

https://academy-
48 OKcubl U IEPOKCHUIBI content.myschool.edu.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
Pemienue 3agau pa3nuyHbIX https://academy-

49 content.myschool.edu.ru/lesson/99557a5e-
THroB 2221-43e0-97b8-983de535c44d

50 Cepa: Hax0XXJICHHE B IPUPOJIC, https://academy-




CIIOCOOBI IIOJTyYEHUS,
¢du3nveckrne 1 XUMHYECKUE
CBOMCTBA

content.myschool.edu.ru/lesson/6¢919641 -
7956-4130-b1fd-c7e71db395d7

https://academy-

51 CepoBoaopo, cyab(puasl content.myschool.edu.ru/lesson/6abf1680-
4eb5-4612-8ea5-44d63cccf518
Kucnoponconepxaniue
https://academy-
COCITUHEHUS CEePBI.
52 0co6 . . content.myschool.edu.ru/lesson/5439¢18b-
CODCHHOCTI CBOUCTE cepHon 7440-4b6f-bf84-cO4fa471694f
KHCITOTHI
[TpakTuueckas paborta No 5.
https://academy-
Pemenue sxcriepuMeHTaTbHBIX
53 " . content.myschool.edu.ru/lesson/461aa9c¢8-
34T IO TeMe Tepa I e¢ c0ef-4827-a8¢5-d12a0bedc826
coenqnuenusa”
A3OT: HaX0X/IeHHE B IPUPO/IE,
https://academy-
CHoCOOBI MOJTYYEeHHUS,
54 content.myschool.edu.ru/lesson/649883b8-
(usucckue n Xumiaeckue 7c5£-4f16-896¢-10a2278b08f 1
cBOIcTBa. AMMUAK, HUTPU/IBI
Kucnopoacoaepxaniue
https://academy-
COETMHEHUS a30Ta.
55 Ocob . content.myschool.edu.ru/lesson/8664b319-
CODCHHOCTH CBOMCTE 0ba3-4945-b076-cb7ae5858b90
A30THOW KHCIIOTHI
IIpuMeHeHue a3ora u ero https://academy-
56 COeIUHEHUN. A30THBIE content.myschool.edu.ru/lesson/b4feaa04-
ynoOpeHus 3438-4b57-a3ec-ba0f9fe63c0d
®dochop: HaX0XKICHHE B https://academy-
57 IpUpPOJE, CIIOCOOBI content.myschool.edu.ru/lesson/9834d408-

NOJy4YeHuUs1, PU3NUECKUE U

386d-444a-8de3-7efba8b98cdb




XUMHYECKHE CBOMCTBA.
®ocounst u pochun
Oxkcuapl hocdopa,

https://academy-

58 docdopcoaepkanue KUCIOTHI. content.myschool.edu.ru/lesson/7 1ac43f2-
Comu ¢hochopHON KHCITOTHI a0d4-4945-a0eb-1e59cd5f4d9f
[Mpumenenne docdopa u ero https://academy-

59 coenuHeHuil. DocopHbie content.myschool.edu.ru/lesson/c19e6ffc-
ynoOpeHus 7d70-46¢c-a9ee-ebfac27dead9
[IpakTrueckas padora Ne 6.

https://academy-
Pemenue sxcriepuMeHTaTbHBIX

60 A content.myschool.edu.ru/lesson/75957£70-
SAAATIIO TEME “ASOT I 50f4-4910-b706-ac2d 1b0f4c26
docdop u ux coenuHeHUs"

Yraepoa: HaX0XKICHUE B
MPUPOLE, AUIOTPOITHEIE https://academy-

61 MoauduKau; GU3nIecKue u content.myschool.edu.ru/lesson/709ce43a-
XUMHUYECKHE CBOVCTBA, deb6-4281-963b-01d2e212d4d0
MpPUMEHEHNE
Oxkcua yrnepona(Il), oxcun https://academy-

62 yraepona(lV), yronpnas content.myschool.edu.ru/lesson/690fbb76-
KHUCJI0Ta U €€ COJIU f94a-4f77-bbbe-3d3ae748t716

https://academy-
Pemenue 3a1au pa3nuyHbIX

63 content.myschool.edu.ru/lesson/5a9e4cc3-
THIoB f4e9-4b8f-a40f-c9fe7c9c4bf8
Kpemuuii: Haxoxk1eHHE B

https://academy-
pUpOJIE, CIIOCOOBI

64 content.myschool.edu.ru/lesson/66a7bd94-
MOTYEHUA, H3MIECKUE 1 2bc5-dec7-b7c7-11893919d25a
XUMHUYECKHE CBONCTBA

65 Oxkcua kpemaus(IV), https://academy-




66

67

68

69

70

71

72

73

KpEeMHHECBaA KUCJIO0Ta,
CHJIMKAThI

[IpumeHneHne KpeMHHS U €T0
coeguHenuii. CTekno, ero
MOJTydCHHUE, BUBI CTEKIIA

Pewmenne 3ana4u pa3nuyHbIxX
TUIIOB

Cucremaruzanus u
000011IeHrEe 3HAHU T10 TEME
"HemeTtamnsr"

KonTtponbsHast pabora o Teme
"HemeTtanst"

AHanu3 pe3ynbTaToB
KOHTPOJIbHOH paboThI,
KOPPEKIHs OMUO0K

[TonoxeHune MeTaIoB B
Ilepuonnueckoi cucreme
XUMHUYECKHX DJIEMEHTOB.
OCoOeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK
aTOMOB METAJIOB

O6mue ¢puznueckue cBOCTBa
MeTauioB. [IpuMeneHue
METAJUIOB B OBITY U TEXHUKE

Cnnasel MetaiioB. Koppo3ust
MCTAIJIOB

content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

https://academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://academy-

content.myschool.edu.ru/lesson/45b81dac-
acba-440e-99e3-14c¢3ba78050a

https://academy-

content.myschool.edu.ru/lesson/d7681e62-
¢c311-48e9-935e-fb3¢59299¢91

https://academy-

content.myschool.edu.ru/lesson/a9f3d191 -
Sele-4e24-ac02-efb16fa49f6a

https://academy-

content.myschool.edu.ru/lesson/c935a58¢c-
ab0e-4¢59-9dcf-20517ae4b52e

https://academy-

content.myschool.edu.ru/lesson/726ee099-
e€1a9-410f-b8be-b4cb589aead|

https://academy-
content.myschool.edu.ru/lesson/399fdd 14-
4bal-48e5-a428-dae10d492c6e

https://academy-
content.myschool.edu.ru/lesson/258ddc06-




ec23-473c-b3d7-ed82fcaddd02

Pemrenne 3a/lav Pa3JIMIHbIX

https://academy-

74 THLOB content.myschool.edu.ru/lesson/4da31505-
652d-4916-9e7¢-56¢88b39bb24
DIEKTPOXUMUYECKUN P
HaNpsHKCHUH METaJIIOB. https://academy-
75 OB1He CrIocoBH! MOy HeHMS content.myschool.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-81a2be75¢c47a
METaJIoB
OO01as xapakTepuCTHKA
MeTaiioB [A-rpynrbl
Ilepronnueckoit cucTemsl
XHUMUYECKHX DJIEMCHTOB. https://academy-

76 Harpuit u xanuii: nony4yexue, content.myschool.edu.ru/lesson/403817 1 e-
buznyecKrue 1 XUMUYECKHE 4158-4bd1-a2e98-18dc1ctb9399
CBOMCTBA, TPUMEHEHUE
MIPOCTHIX BEHIECTB U MX
COeTMHEHNN
OO01mas xapakTepuCcTHKa
MeTaios [IA-rpyniel
[Tepuoanueckoii cuctembl
XAMHYECKHX JIEMCHTOB. https://academy-

77 Marsuii 1 KaJbITHi: content.myschool.edu.ru/lesson/05ab5925-
noJjryueHue, pusndeckue u ba8e-499e-840b-70b5e8db71ae
XUMHYECKHE CBOMCTBA,

MPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX COEIUHECHHI
JKécTkocTh BOIBI U CITOCOOBI https://academy-
78 content.myschool.edu.ru/lesson/53¢d2379-

€€ ycTpaHeHUS

2a45-43b1-9f67-7ebcdaf03ce0




AIOMUHUI: IOJTyYEHHE,

https://academy-

79 ¢du3nveckrue 1 XUMHYECKHE content.myschool.edu.ru/lesson/6df23393-
CBOMCTBA, IPUMEHEHHUE 6f08-4b9f-ae01-a983b95b854a
AmMdoTepHbIe CBOMCTBA
OKCHUJA U TUIPOKCHUA https://academy-

80 ATFOMMHUS, content.myschool.edu.ru/lesson/05¢9a929-
THAPOKCOKOMILIEKCHI 6741-4d7¢-84b5-009292468356
AITIOMUHMS, UX TPUMEHEHUE

https://academy-
Pemenue 3aga4 pa3nmyHbIX

81 content.myschool.edu.ru/lesson/d86d7d00-
THroB d5b4-491d-aded-c3ddal9feefd
[IpakTrueckas padora Ne 7.

https://academy-
Pemenne skcnepruMeHTaAIBHBIX

82 ™M content.myschool.edu.ru/lesson/7dada027-
ST IO TEME TVICTATIH 8448-418f-b416-fbal edd4ab6d
[JIaBHBIX moArpymnm"

OO01mmas xapakTepuCTHKa
METaJIOB ITOOOYHBIX https://academy-

83 noarpynn (b-rpymnm) content.myschool.edu.ru/lesson/99557a5e-
Ilepronnueckoit cuCTEMbI 2221-43e0-97b8-983de535c44d
XHUMUYECKHX DJIEMEHTOB
dusnyeckrue U XUMHUYECKUE https://academy-

84 CBOMCTBA XpOMa U €TI0 content.myschool.edu.ru/lesson/6¢919641-
COEIMHEHUH, UX TPUMEHECHHE 7956-4130-b1fd-c7e¢71db395d7
Baxwueiinme coequHeHU

https://academy-
Mmaprasia. [lepmanranar

85 content.myschool.edu.ru/lesson/6abf1680-
KaJIWi, Cro OKHCIHTCIPHRIC 4eb5-46f2-8ea5-44d63ccefS18
CBOICTBA

86 du3nyeckrue U XUMUYECKUE https://academy-




CBOMCTBA JKeJie3a U €ro
coenuHeHuil. [lonyuenue n
MIPUMEHEHHUE CIIJIaBOB XKeJe3a

duzndyeckre U XUMHUYECKIE

content.myschool.edu.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f

https://academy-

87 CBOMCTBa MeaU U €6 content.myschool.edu.ru/lesson/461aa9¢8-
COCIMHEHUH, UX IIPUMEHEHUE c0ef-4827-a8e5-d12a0bedc826
Du3nUecKre U XUMHUUECKUE

o https://academy-
CBOMCTBA LIMHKA U €r0

88 N content.myschool.edu.ru/lesson/649883b8-
COCHMHCHHH, HX TIPUMCHCHHC. 7c5£-416-896e-10a2278b08F 1
"M IpOKCOKOMILIICKCHI ITMHKA
[IpakTrueckas padora Ne 8.

Pelienune sxkcnepuMeHTaIbHBIX https://academy-

89 "Il)\/[ content.myschool.edu.ru/lesson/8664b319-
3alat Mo TeMe “VICTaLIbT 0ba3-4945-b076-cb7ae5858b90
no0OYHBIX moArpymm"

Pemienue 3a1a4 pa3imaHbIX https://academy-

90 Aatp content.myschool.edu.ru/lesson/b4feaa04-
THIoB 3438-4b57-a3ec-ba0f9fe63c0d
O06o0061IEHNE U
CHUCTEMATHU3ALUS U3YUYEHHOTO https://academy-

91 1 i content.myschool.edu.ru/lesson/9834d408-
MaTrepualia 1o TeMe 386d-444a-8de3-7efba8b98cdb
"MeTamisr"

KouTponpHas paboTa 1mo Teme https://academy-
92 ™M P " P content.myschool.edu.ru/lesson/71ac43{2-
CTaJLIB! 20d4-4945-a0eb-1e59cd54d9f
AHanu3 pe3yiabTaToB https://academy-

93 KOHTPOJIbHOH paboThI, content.myschool.edu.ru/lesson/c19e6ffc-
KOPPEKIIHS OIMO0K 7d70-46cc-a9ee-ebfac27dead9

94 Posip xumuu B obecrieueHun https://academy-




YCTOMYMBOTO Pa3BUTHUSA
yenoseuecTsa. [Ionarue o
Hay4HBIX METOJAX
UCCIIEIOBAHMS BELIECTB

content.myschool.edu.ru/lesson/75957f70-
50f4-4910-b706-ac2d1b0f4c26

HayuHnble mpuHIIMIIBI
OpraHU3aIi XUMHYECKOTO

https://academy-

MIPOU3BO/ICTBA.
95 n 5 content.myschool.edu.ru/lesson/709ce43a-
POMBIHIIICHHDIE CIIOCOOBE deb6-4281-963b-01d2e212d4d0
MOJTYYCHUST BaKHEHUIITUX
BEILECTB
XUMHUYECKOE 3arpsi3HEHUE https://academy-

96 OKPY>KaIOIIIEeH CpeIbl U €ro content.myschool.edu.ru/lesson/690fbb76-
HOCIEACTBUS f94a-41f77-bbbe-3d3ac748f716
XuUMHS U 310pOBbE YEIIOBEKA hitps:/facademny=

97 T P ’ content.myschool.edu.ru/lesson/5a9e4cc3-

CHapCTBEHHRIC Cpeactna f4¢9-4b8f-a40f-c9fe7cIc4bf’
Xumus nuny. Posib xuMuu B https://academy-

98 o0ecrieueHn MUIEBOM content.myschool.edu.ru/lesson/66a7bd94-
0e30macHOCTH 2bc5-4ec7-b7c7-ff893919d25a
Kocmernueckue n https://academy-

99 nap(proMepHbIe CpeCTBa. content.myschool.edu.ru/lesson/0c608a59-
brrToBas xummus 4c69-4481-839e-9205f201b73e
XHUMHSA B CTPOUTEIIBLCTBE. https://academy-

100 Baxxueiiiue cTpouTeNbHbIE U content.myschool.edu.ru/lesson/c2f2f3d7-
KOHCTPYKLIMOHHBIE MATEPUAIIBI 43d1-4873-ace0-78eca6009628
XuMUS B CEIBCKOM XO35MCTBE. https://academy-

101 Opranuueckue u content.myschool.edu.ru/lesson/45b81dac-

MHUHepaJIbHbIEe yI00peHUs

acba-440e-99¢e3-14c3ba78050a




102

CucreMaruzanus u
000011IeHrEe 3HAHU I10 TEME

https://academy-
content.myschool.edu.ru/lesson/d7681e62-
¢c311-48€9-935e-fb3¢59299¢91

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 10 knacc/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlyaun B.B.; nox pemakuueit Jlynuna B.B., O6mecTBo ¢ orpannyeHHON
oTBeTCTBEHHOCTBhIO «JIPODAY»; AxumonepHoe oOmectBo «M3marenscTBO
«IIpocBemienue»

2. Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpoznos
A.A., Jlyaun B.B.; nox penakuueii Jlynuna B.B., O01iecTBO ¢ orpaHM4eHHOM
O0TBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»
3. Xumus: 11 Ki1.: 2JIeKTPOHHOE MPUIIOKEHUE K YICOHHKY.
4. IIporpammsl k aunuu Y MK B.B.JIlynuna Xumus YriayOiaeHHbIH YPOBEHb

10-11 xmaccel (aBtopsl B.B.Epemun,A.A./Ipo3nos. 1.E.Epemunaa.D.}O. Kepumos)
MockBa poda , 2017

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. https://foxford.ru/teacherdashboard

2. https://interneturok.ru/

3. https://my.1september.ru/

4. http://www fipi.ru/
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