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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamMma Mo XMMHHM Ha YpPOBHE CPEIHEro 00IIero oOpa3oBaHUS
pa3paborana Ha ocHoBe DemepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «0O6
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUN K pe3yjbTaTaM OCBOCHUS
benepanbHOM o0pazoBaTeIbHOM pOrpaMMBbl CpeaHEro o01ero
oOpazoBanua(POIl COQO), npencrabieHHbIXx B PefepaqbHOM TOCYJapCTBEHHOM
obOpazoBatenbHoM cTanaapre COO, c yu€tom Konmenuuu mnpenogaBaHus
yuyeOHoro mnpeamera «XuMmusi» B 00pa3oBaTeNbHbIX OpraHuzanusix Poccuiickoii
Qdenepanuy, pealu3yOIIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMBbl, H
OCHOBHBIX ToJIokeHuN «CtTpateruu pa3BUTHS BocnuTaHuss B Poccuiickoit
®enepanuu Ha nepuoa g0 2025 roga» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XyUMHST HA YpPOBHE YIUIYOJIEHHOTO M3y4E€HHUS 3aHMMAeT Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOTro oOpa3zoBaHusi yyammxcs 10-11  kiaccos.
W3yuenue mnpeamera, peanuzyemMoe B YCHOBUAX JUDPepeHIIpPOBAHHOTO,
npouiabHOro OOyYeHHs, MPU3BAHO OOECNeYUTh O00IIe00Pa30BATENbHYIO H
OOLIEKYNIbTYPHYIO TMOJTOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO ISt
ajanTalyyi UX K ObICTPO MEHSIOIIMMCS YCJIOBHSM KU3HU B COLUYME, a TAKKe IS
IPOJOJIKEHUST O0y4YeHHUs] B OpraHU3alMsIX MpodecCHOHAIBHOrO 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIE€TCA OAHON U3 MPUOPUTETHBIX TUCIHUTIINH.

B nporpamme 1o XUMHM Ha3HaueHHE TmpeaMeTa «XUMHUS» TOJydaeT
NoJpOOHYI0  WHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIIOJAralOIIUMHU
nosioxenusMu PI'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIeJiel, COJIepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBHUIETETECTBOM TOMY SBJISIOTCS CIEAYIONIME BBIMOJIHAEMbIE MPOrPAMMON IO
XUMUHU (PYHKITHN:

e UH(pOpPMAIMOHHO-METOAMYECKAs, pealu3alus KOTOpol obecreurnBaeT
MOJIYYeHHE TIPEJICTABICHUS O IIeNAX, COAEp)KaHWHU, OOIIeH CTpaTteruu
o0y4yeHus, BOCIUTAHUS U Pa3BUTHUsI O0yUYaIOLIUXCSA CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpPraHW3allOHHO-IUIAHUPYIOIAs, KOTOpast MpeayCMaTpUBAET
ONpEeJIeNICHNE: NPHUHLMIIOB CTPYKTYPHUPOBAaHHA M IOCIEAOBATEIBHOCTH
U3y4eHus: y4eOHOro Marepuasa, KOJIMYECTBEHHBIX U KAaUECTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOA0B K (HOPMHUPOBAHMIO COACPKATEIHLHOW OCHOBBI
KOHTPOJII M OLEHKH OOpa30BaTENbHBIX JTOCTHKEHHH OOydaroumxcs B
pamMKax MTOTOBOHl aTrrectaiud B (OpMe €IMHOr0 TOCYJapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma st yrinyOaE€HHOTO U3YUEHUSI XUMUU:



e YCTaHaBJIMBAaE€T MHBAPUAHTHOE MPEAMETHOE COJepkKaHue, 00s3aTEIbHOE
JUIT M3Y4eHUs] B paMKaxX OTHAENIbHBIX mpoduiieil, mnpemycMaTpuBaeT
pacrpefieieHue Y CTPYKTYpUpOBaHUE €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE paclpe/iesieHne y4eOHOTO BpPEMEHH, PEKOMEHYEeMOTO
JUISL UBYYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCIEJOBATEILHOCTh H3YyUYCHHUS y4eOHOIO
Marepuanga ¢ y4€TOM JIOTHKH TOCTPOCHMsI Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETALIUIO TIeJel U 3a7a4 U3ydeHUs TIpeaMeTa
Ha yrJIyOJIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX NMPUOPUTETOB B CUCTEME
cpenHero oOmero oOpa3oBaHUsA, COJEPKATEIbHON  XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOCHHUSI OCHOBHOW 0Opa3oBaTelIbHOM
POTPaMMBbl CpeaHEero o011ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), @ TaKke C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBUH  OOy4YaroIIerocs IO  OCBOEHHUIO
COJIepKaHMsI TIPEeIMETA.

ITo BceM Ha3BaHHBIM TO3UIMSIM B IMPOTPpaMMe MO XHMHH MPEIyCMOTpEHA
NPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHusa. 3a Tmpele’laMd YCTAHOBJICHHOW TMPOTpaMMOM 1O  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIONIEH COIepKaHUs y4eOHOTO MpeaMeTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATHUBHOW COCTABIISIONICH,
KOTOpasi TOJKHA ONPEAENSIThCA B COOTBETCTBUHU C HANPABICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B coorBeTcTBMM ¢ KOHIENTyalbHbIMU TosokeHusimMu DI'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOTO M YIUIYOJIEHHOTO YPOBHEH B CHCTEME
mudepeHIIMPOBaHHOTO OOYYCHHUS Ha YPOBHE cpeaHero oomiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJIEHHOTO M3yYEHUS HaMpaBiIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  TOCIEAYIOIIUM  3TallOM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHsA B paMKax W3Y4YCHHUS CIEIHAIbHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX W OPraHU3AIMSIX CPEIHETO MPOoheCcCUOHATHHOTO
oOpa3zoBanusa. B 3Toi cBsi3W wu3ydeHHE TMpeaMeTa «XUMHUS» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha  pacHIMpeHHe ¢ YIUIYOJICHHE TEOPETUYECKOWM U
MPAKTUYECKON MOATOTOBKM OOYYAIOMIMXCS, BHIOPABIINX OMPENeIEHHBIA MPOPUIH
oOydYeHHsI, B TOM YHCIIE C MIEPCIIEKTHBOU MOCIEYIOIIETO MOTYICHHS XUMHUYECKOTO
oOpa3oBaHus B OpTaHU3AIUAX MPOodeCcCHOHAIBHOTO o0pa3oBanus. Hapsmy ¢ aTum,
B cBere TpeboBanuit PI'OC COO k mIaHHpyeMbIM pe3yJibTaTaM OCBOEHUS
denepanbHOil  00pa3oBaTENbHON TPOTPpaMMBI CPEIHETO 001mero o00pa3oBaHUS
M3YyUYEHHUE MpeMeTa « X UMUSD OPUEHTUPOBAHO TaK)KE Ha pelIeHre 3a1au



BOCITUTAHUS W COIMAJIBHOTO Pa3BUTHs OOydYarOIMMXCs, HA (GOPMHUPOBAHUE y HHX
OOIIENHTEIUIEKTYaIbHBIX YMEHHH, YMEHUN paldOHANIHM3AIMN YYEOHOTO TpyJa H
O00OOIIEHHBIX  CIMOCOOOB  JIEATEIBHOCTH, HWMEIOIUX MEXIUCUUIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocTaBisionuMu peaMera « XUMUsS» Ha YPOBHE YIUIYOJIEHHOTO H3YyYCHHS
SBIIIOTCS  yIUIYON€HHBIE Kypchl — «Opranmueckas xumus» Hu  «OOmas wu
HeopraHuveckas xumus». [lpu onpeneneHnn Moaxoa0B K 0TOOPY U CTPYKTYpHOM
OpraHu3alliyd COACP)KaHUS 3TUX KYpCOB B IporpaMMme I0 XHMHH 33 OCHOBY
npuHATel nojoxeHus GI'OC COO o paznuuusx 0a30BOro U yriayoJIEHHOTO
ypOBHEH U3YUYEHUS MIPEAMETA.

OcHoBy coaepkanus KypcoB «Opranmdeckas xumusi» u  «OOmas u
HEOpraHW4YecKass XHMHs» COCTABJISICT COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMCHHH, OTHOCAIIMXCS K 0a30BOMY YpOBHIO M3Y4YCHHS MpeaMeTa. JTa CUCTeMa
3HAaHWUW TIOJydaeT OMNpeAeN€HHOEe TEOPETUYECKOe [OMOIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOJBIINA O0BEM  (HhaKTOJIOTHUECKOTO
Mmatepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHUs IMpeameTa obecreueHa
BO3MOXXHOCTh 3HAYMTEJIBLHOTO YyBEIHMUYCHUS O00bEMa 3HAHUH O XUMHUYECKUX
AJIEMEHTaX W CBOWCTBAX MX COCJIMHCHHH HA OCHOBE PACIIUPCHHUS M YTITyOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAHUs PEAKIUH, pACCMATPUBAEMbBIX C TOUYKH 3PEHHUS XUMHUYECKON KUHETUKHU
U TepMoauHAMHUKU. M3ydenuwe mnepuonuueckoro 3akoHa u Ilepuommyeckoit
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPECTABICHUSIX O CTPOCHUU aTOMa. XUMHUYECKas CBS3b
OOBSCHAETCS C TOYKH 3PEHUS SHEPTETUUECKUX U3MEHEHHUH Mpu e€ 00pa3oBaHUU U
paspylieHnr, a TaKkKe C TOYKH 3PEHUS MEXaHu3MOB €€ oOpa3oBanus. M3yueHue
TUNIOB ~ peakuuMid  JOMONHSAETCS  (OpMHUpPOBAHUEM  MPEACTABICHHM 00
ANEKTPOXUMHUYECKUX MPOIeccax U IEKTPOJIM3E PACITIaBOB M PACTBOPOB BEIIECTB.
B kypce opraHnueckoil XWUMHUHU TPH PACCMOTPEHHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUI yAeNnseTcs 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHWe uUMEET TO, YTO Ha COJEpPKAHHE KypCOB XHMHH
yrayOn€HHOTO YPOBHS U3YUYECHHS JUIsl KIIACCOB OMpenenEéHHOro npoduis (TJIaBHBIM
o0pa3oM Ha WX CTPYKTYpy U XapakTep [OMOJHEHHWH K o0OImei cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEKHBIC MPeaMEThl. Tak, Hampumep,
B COJICpKaHUU TpeaMeTa I KJIaCCOB XUMHKO-(GU3HIeCcKoro mpoduis O0binoe
3HaueHWEe OYyIyT MMETh JJEMEHTHl y4eOHOro Marepuana mo oOmied xumuu. [Ipu
M3YYCHUW TIpeJMeTa B JaHHOM Ciydae AakIeHT OyAeT caellaH Ha OOIIHOCTH
METOJIOB MO3HAHMS, OONTHOCTh 3aKOHOB U TEOPHH B XMMHUHU U B (PU3UKE: aTOMHO-
MOJIEKyIsipHasi Teopusi (MOJEKYJsIipHAs TEOpHsl B (PU3MKE), 3aKOHbI COXPAHCHHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJAMHAMHUKH, DJIEKTPOIN3d, MPEACTABICHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO ke BpemMs B cOOepXKaHMM NpeaMeTa Uil KIAacCOB XUMHKO-
OMOJOrnYecKoro npo@uiist OOJBIIMI yIEeIbHBIM BeCc OyJIeT MMETh OpraHuyYecKas
xumus. B 3TOM ciaywyae mpenocTaBisieTcss  BO3MOXKHOCTH Juisi  Oosee
OOCTOSITENIBHOIO ~ PAacCCMOTPEHMSI  XMMMYECKOW  OpraHm3alud  KIETKH  Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM BXOHST, K MpUMEpY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JMIHIbI, OEJKH, YIJIEBOAbl, HYKJIECHHOBbIE
KUCJIOTBI U Jpyrue. llpu 3TOM 3HaHMS O COCTaBE M CBOMCTBAaxX MpPEICTABUTEIEH
OCHOBHBIX KJIaCCOB OpPraHMYECKHWX BEIIECTB CIYKAaT OCHOBOM A W3y4EeHUs
CYLIHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUs, MUILIEBAPEHUS.

B nnane QopmMupoBaHHs OCHOB HAay4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
OOLIIEHAYyYHBIX METOJIOB [MO3HAHUS M ONbITAa MPAKTUYECKOTO MPUMEHEHHS HAyUYHbIX
3HAHMM M3y4YeHHE NpeaMera «XHUMHs» Ha YIIIYOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3IX C YYE€OHBIMH TpPEJIMETaMH, BXOISIIMMU B COCTaB
npeIMeTHbIX obOnacteit «EcTecTBeHHO-HayuHblE TpeaMeTb», «MaremaTtuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yuyeOHOro mpenMera «XUMHUS» Ha YrayOJEHHOM YpOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOI'O M CpeIHEro obiiero oopasoBaHus (Ha 60a30BOM
yYpOBHE), 3a7jaueil MEepBOCTENICHHOW 3HAYUMOCTHU SBJSETCS (OPMHUPOBAHHUE OCHOB
HAyKd XUMHUU Kak o00JacTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATENIbHOCTY Y€JIOBEKA U OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Penienue
ATOW 3ajauv Ha YriayOJEHHOM YypOBHE W3YYEHHsI MpeaMeTa MpeJIoiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue TpenCTABIECHUNA: O MaTepUaTLHOM E€IWHCTBE MUDA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBIICHUM IPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayled poiau B 0OecleuyeHUuu
YCTOWYMBOTO  pa3BUTUS  4YEJIOBEYECTBA: B  pEUICHUU  MpodiieM
AKOJIOTUYECKOM, PHEPreTHIeCKON U MUIIEBOM 0€30MacHOCTH, B PAa3BUTHU
MEJULHHBI, CO3JaHUU HOBBIX MaTEPUAJIOB, HOBbIX UICTOYHUKOB YHEPIUH, B
00ecnevyeHnr PaluoHaIbHOTO MPUPOJIONOIL30BaHUA, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOLIEH KyJIbTYphl YEJIOBEKA, & TAKKE SKOJIOTMYECKH
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOGHHME CHCTEMBl 3HAHWM, JIEKAIIMX B OCHOBE XHMHYECKOU
COCTaBJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUM XHMHUH, COBPEMEHHBIX IPE/ICTABICHUN O
CTPOCHMM BEIIECTBA HA pPA3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIIDHOM, O  TEPMOJWHAMMYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IIPOTEKAHUS XUMUYECKUX PEAKIUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpAxX M AUCIEPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUU A OOBSICHCHHS
KJITIOYEBBIX HJIEH W MPOOJIEM COBPEMEHHOW XUMHH, JJII OOBSICHCHHS H
IPOTHO3UPOBAHMSI SBIICHUN, MMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHS MPOOJIeM, CBA3AHHBIX C XUMHUCH, IPOTHO3UPOBAHHUS,
aHaJu3a U OLEHKHU C TO3ULIUHA IKOJIOTUYECKON 0€30MacHOCTH MOCIEeACTBUN
OBITOBOM M NPOU3BOJCTBEHHOM MAESATEIBHOCTU 4YEJIOBEKAa, CBA3aHHOM C
XAMHYECKUM  TMPOM3BOACTBOM, HCIOJB30BaHUEM U  IepepaboTKon
BEIIICCTB;

e yrayOJEHWUE  TPEACTABICHWH O  HAYYHBIX  METOJax  TO3HaHUS,
HEOOXOJUMBIX JUISI TIPUOOPETCHUS YMEHUW OpPUEHTUPOBATHCS B MHUPE
BEIICCTB M OOBSICHCHHS XUMHUYCCKUX SIBJICHHHA, HWMEIONUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B mane peanm3anuu MepBOOYCPEAHBIX BOCIHUTATEIBHBIX M Pa3BHBAIONIUX
(YHKIIUH TICJIOCTHOM CHUCTEMBI CpPEIHETro OOIIero oOpa3oBaHUs NPH W3YYCHUU
npenMera «XuUMHUS» Ha  yriayOJaEHHOM  YpPOBHE OCOOYH  aKTyaJlbHOCTB
NpPUOOPETAIOT TAKUE TEJH U 33/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBICHUN MPHUPOIBI,
yBaXEHUS] K TIpOIlecCCYy TBOpYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAlMM K OOYYEHHIO M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CaMOBOCIIUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTEM oOydarmuxcs, (OpPMHUPOBAHHE Yy HHUX CO3HATEIHHOTO
OTHONICHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICITHOW MPOodeCCHOHAIBHON U 0OIIECTBEHHOMN JIeSITEIHBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHne yMEHHWH W HABBIKOB Pa3yMHOTO MPHUPOIOINOIb30BaHNUS,
Pa3BHUTHE IKOJIOTHUECKOU KYJIBTYPHI, MPUOOPETEHHE OTBITa OOMECTBEHHO-
MTOJIE3HOM 3KOJOTUYECKON 1€ TEIbHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX I U3YUYEHUSI XUMHUHU Ha yriIyOJIeHHOM
YpOBHE cpeliHero oduiero oopazoBanusi, cocrapiser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Hepento), B 11 kitacce — 102 yaca (3 yaca B Hefento).



COIAEPKAHME OBYYEHUA
10 KVIACC

OPI'AHNYECKASA XUMUA

Teoperuvyeckne 0OCHOBbI OPraHUYeCKOH XUMMH.

IIpenmer W  3HaYeHHWE  OpPraHUYECKOW  XHWMHUHU, IIPEICTaBICHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOEHHE aroMa yYriepojia: OCHOBHOE U BO30YKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXHOCTM aTroMa yriiepoja. XHUMHUYECKas CBS3b B
OpraHMYecKUX COeIMHEHMsSIX. Tumbl THOPUAM3ALMU AaTOMHBIX oOpOuTanei
yriaepoaa. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSA3M (OOMEHHBIN U JOHOPHO-
aKkuenTopHblil). Tumbel NEepeKpbIBaHUS AaTOMHBIX oOpOuTaned, G- U T-CBS3M.
OnunapHas, 1BOWHAs U TpoiHas cBsi3b. CrOCOOBI pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTne o cBOOOAHOM pajukaine, Hykieopuie u
anexTpodue.

Teopust cTpoeHuss opraHuueckux coeanHeHud A.M. bytiepoBa wu
COBPEMEHHBIE MPEACTABIEHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX coequHeHud. MoleKkyasipHble U CTPYKTYpHblE  (OPMYIIBL
CtpykTypHble (GOpMYJIbl pa3IUYHBIX BHJIOB: pa3BEpHyTas, COKpall€HHAs,
ckenetHad. M3omepus. Buael wn3omepum: CTpyKTypHas, IIPOCTPAHCTBEHHAS.
OnexTpoHHbIE d3PHEKThl B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupukanuu opraHudeckux BemiectB. [loHsiTue o
dbyHKIMOHANBHOU Tpyte. I'oMomnorus. I'omonornyueckue psaapl. Cuctemaruyeckas
HoMeHKIatypa opranndeckux coeauHeHuil (IUPAC) u TpuBHManbHble Ha3BaHUA
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHocT W Kiaccu(pUKanusg OpPraHUYEecKUX peakiuil. OKUCIUTETBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOJbl M3Y4YEHHUS! BEIIECTB M WX IMPEBPAIICHUI:
O3HAKOMJICHHE C O0pa3laMyd OpPTraHMYeCKUX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, OIBITHl II0 NPEBPAILCHUIO OPraHUYECKUX BEIIECTB MPHU HArpeBaHUHU
(mnaBnenue, oOyriIMBaHUE U TOPEHHE), KOHCTPYHPOBAHHME MOJENCH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YriaeBoxopoasl.

Anxanbl. ['oMmonorudeckuii psii ankanos, odmas Gopmyina, HOMEHKIATypa U
M30MepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHHE MOJEKYIN alKaHOB, Sp -
ruOpuau3anus aTOMHBIX OpOWTallel yriepona, G-cBsizb. Du3mveckue CBONCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMElIeHUs, H30MepHU3allui,
JNETUAPUPOBAHMS, IIUKIIU3ALMK, TUPOIN3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B mpupoje. CriocoObl MoayYeHUs U TPUMEHEHHE aJTKaHOB.

Huknoankanel. O0Omas Gopmysna, HOMEHKIATypa U u3oMepus. OcoOEHHOCTH
CTPOCHHMS U XUMHUYECKHMX CBOWCTB MabIX (IUKJIONPONAH, IUKIOO0yTaH) U
OOBIYHBIX (IIUKJIOMEHTAH, IUKIOIeKCaH) IUKIoaIKaHOB. CHoCOObI MOJYyYEeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['oMonoruueckuii psij aakeHoB, o6Omas (GopMyia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY]I alIKeHOB, Sp>-
rudpuan3anus aTOMHBIX OpOuTaned yriaepona, 6- U m-cBsi3u. CTPYKTypHas H
reoMeTpuueckas (IUC-TpaHC-) wu3oMepus. DU3MUECKHE CBOMCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMM MPUCOCAWHEHUS, 3aMEIICHUS] B O-TIOJIOKEHUE
npu JBOMHOW CBSI3M, MOJMMEpHU3alnuu U okucieHus. [IpaBuwio MapkoBHUKOBA.
KauecTBeHHbIe peakiuu Ha ABOWHYIO CBsI3b. COCOOBI MOMYYCHUSI U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBONCTB
CONPSDKEHHBIX  JTUEHOB, 1,2- u  1,4-npucoenunenue. Ilonmumepuzamnus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonornyeckuid psii aJKUHOB, o01Ias ¢popMya, HOMEHKIATypa H
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJl allKUHOB, Sp-
ruOpuau3anus aTOMHBIX opOuTaineil yriaepona. dusmyeckue CBOWCTBA AIKHUHOB.
XHUMHUYECKHE  CBOICTBAa:  pEAKUMU  MPUCOCIWHEHHS,  JUMEpU3aluu U
TpUMEpHU3ALNK, OKUcIeHUA. KucIoTHbIE CBOKCTBA AJIKWHOB, UMEIOIIUX KOHUEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peaku Ha TPOUHYIO CBsI3b. CIIOCOOBI OYUEHUS
U IPUMEHEHHE AJIKUHOB.

ApoMaTHYeCKue YIJIeBOJOPOAbl (apeHbl). ['OMOJIOTHYECKUN psa  apeHOB,
obmrast hopmysa, HOMEHKJIATypa U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYyJIbl OcH30ma. dusnueckue CBOHCTBA apeHOB. XHMHUYCCKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIINH 3aMEIICHUS B OCH30JIbHOM KOJIbIIE U
YIJIEBOJOPOJHOM paJuKalie, PEaklUH IPUCOCTUHEHHS, OKHCICHUE TOMOJIOrOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JACHCTBUU 3aMECTHTENECH B
OCH30JIbHOM KOJIbIIE Ha TPUMEPE AIKWIBHBIX PaJUKaIOB, KapOOKCHIHHOMH,
TUAPOKCUIIBHOW, aMWUHO- W HHUTPOTPYMIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoiia. [lonumepusanus ctuposia. CriocoObl NOMy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIE Ta3pl. HedTh u €€ mpoucxoxaeHue.
KameHnHblii yroip u npoaykThl ero nepepadorku. CrocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTUTHYECKHil), pUGOPMUHT, MHUPOIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas cBsI3b MEXKY PA3TUYHBIMU KJIACCAaMH YTIJIEBOJIOPOIOB.

DNEeKTPOHHOE CTPOCHHME TaJOreHIPOU3BOJAHBIX YIJIEBOJAOPOJOB. Peakiuu
3aMelIeHrs TrajoreHa Ha TUAPOKCOTPYINY, HUTPOTPyNHIy, MHAHOTPYMIMY,
amuHorpymnmy. JleiicTBue Ha TaJlOr€HIPOU3BOJHBIE BOJHOTO M CIHPTOBOIO
pacTBopa MIENOoUd. B3auMOIEeNCTBUE AUTAIIONCHAIKAHOB C MAarHUEM W LIHUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIUHEHMUSX. Hcnonw3oBanue
raJIOreHIIPOU3BOIHBIX YIJEBOJOPOJOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbI M3YYECHHUS BEIIECTB W WX MPEBPAIICHUN:
u3ydeHrne (U3MYECKUX CBOMCTB YIJIEBOAOPOJOB (PACTBOPUMOCTH), KAaU€CTBEHHBIX
peaKkiuii  yrieBoJAOpOJOB Pa3IMUHBIX KJIAacCOB (oOeclBeYMBAHUE OpPOMHON WU
MOJHOU BOJIbI, pacTBOpa IMEpMaHTraHaTa KaJius, B3aWMMOJICHCTBUE alleTHJICHA C
aMMHaYHBIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOE OOHapyKEHUE
yriaepoja W BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJYyYCHHE OTUJICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKoMiieHHE ¢ Koyuiekiusamu «HedpTe» u «Yromby, c
oOpa3niaMu  TIacTMacc, KaydyKOB U  PE3UHBI, MOJICIUPOBAHUE MOJECKYJ
YII€BOJOPO0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoacoaep:kamme opraHudeckKue coeJMHECHUS.

[IpenenvHble omHOaTOMHBIE cHUpThl. CTpoeHHE MOJIEKYN (Ha TpUMepe
MeTaHoJla W AdTaHoja). [‘omonorumyeckuéd psig, obmas Qopmyna, U30Mepus,
HOMEHKJIaTypa u kiaccupukanus. Duanyeckue CBOMCTBA  MpeAesbHBIX
OIHOATOMHBIX CIHUPTOB. BoJOpoaHBIE CBSI3M MEXAY MOJIEKYJaMH CIHUPTOB.
XHWMHUYECKHE CBOWCTBA: pEAKUMHM 3aMEIUEHUs, JeruapaTalud, OKHUCIEHUS,
B3aUMOJECHCTBHE C  OPraHMYECKUMU UM  HEOPraHMYECKUMU  KHUCJIOTAMHU.
KauecTBeHHast peakiiusi Ha OJHOATOMHBIE COUPTHI. JIeHCTBHE 3TaHOJA U METaHOJIa
Ha opranm3Mm uenoBeka. CrmocoObl TONy4YeHHS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie adupsl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (DU3NUSCKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — S3TUICHIJIMKOJIb M riaunepuH. dusnmyeckue u
XUMUYECKUE CBOMCTBA: PEAKIMHU 3aMEIICHUs, B3aHUMOJICHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KayeCTBEHHAasi pEaKlHsi Ha MHOIOATOMHBIE
cupthl. [IpencraBnenne 0 MeXxaHW3ME peakluid HYKICOPWIHHOTO 3aMENIeHUsI.
HleiictBue Ha opranusMm denoBeka. CmocoObl MOJTydeHWs U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJbl, B3aUMHOE BIHUSHHE THAPOKCOTPYMMbI U
O0en3onpHOTO sigpa. dusnyeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHYECKUX



cBoiictB (penona. KauectBeHHble peakunu Ha (eHos. TokcuyHOCTh (heHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruainas cMoa.

KapOoHunbHbIe cOeTMHEHUS — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJIBLHOM Tpynmbl. ['oMonoruueckue psapl aidbJAeTHIOB U KETOHOB, OO0IIas
dbopmyna, mzoMepus U HOMeHKiIarypa. Du3nMyeckue CBOMCTBA albJACTHIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJIETHJIOB W  KETOHOB:  pPEAKIUHU
npucoenrHeHusi. OKUCIECHUE anbJeru0B, KAYECTBEHHbIC PEAKIIMM HA aJlbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTU CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust 1 HOMeHKIaTypa. dusnueckue cBoiiCcTBa
OJTHOOCHOBHBIX TPEJIEIIbHBIX KapOOHOBBIX KHCJIOT. BoIOponHbBIE CBSI3U MEXIY
MOJICKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOWCTRBA,
peakiusi ITepuUKaUU, PEaKIUH ¢ YyYaCTHEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOMCTB MYpaBbHMHOM KHUCHOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIIOKHBIX 3upax. MHorooopasue kKapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HEMPEACIbHBIX M apOMATUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCIOT, THAPOKCHKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BBICIINX
KapOOHOBBIX KHCJIOT: CTeapuHOBas, NaJIbMUTHUHOBAsS, OJICMHOBAs, JUHO/E8As,
JUHONIeH08as KACTOTh. CTIOCOOBI TTOJIyYEHUS W MPUMEHEHEe KapOOHOBBIX KHUCIIOT.

Cnoxubie 3¢upsl. ['oMonoruueckuit psg, obmas dopmyna, U30MEpPHUS U
HOMEHKJaTypa. PU3MUYECKMEe U XUMHUYECKHE CBOMCTBA: TUAPOJU3 B KHUCIOH U
IEIIOYHOU CpEIE.

Kupswl. Ctpoenue, GpuzndecKkie 1 XUMHYECKUE CBOWCTBA KUPOB: THIAPOJIU3 B
KHUCIION M 1IesI0uHOoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAITUX OCTATKU
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mpita Kak COJH BBICHIMX KapOOHOBBIX KHCIIOT, WX MOIOIIEE JICHCTBUE.

OO6mas xapakTepucTUka yrieBoqoB. Kimaccudukanus yrieBoaoB (MOHO-, TH-
U Tonmcaxapunbl). MoHocaxapubl: TUIIOKO3a, (pyKTO3a, TrajakTo3a, puodo3a,
ne30kcupuoo3a. Ou3nuvecKkue CBOMCTBA M HAXOXKACHUE B mIpHpoae. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA IJIIOKO3bL: PEAKIIUH C YYACTUEM CIIMPTOBBIX U AJIbIETHIHON
TPYII, CIHMPTOBOE M MOJIOUYHOKHCIIOE OpoxkeHue. I[IpuMeHeHHE TIIIOKO3BI, &
3HAYCHUE B JKU3HEIECITEIbHOCTH OpraHu3mMa. Jlucaxapuibl: caxapo3a, MaJibT03a U
JakTo3a. BoccranaBimBaronve U HEBOCCTAHABIMUBAIOIIKNE AUcaxapuibl. [ uaposn3
nucaxapunoB. Haxoxaenue B nipupojie U npumeHenue. [lomrcaxapuasl: kpaxmal,
ITIMKOTeH W 1euonio3a. CTpoeHHe MaKpOMOJICKYN Kpaxmaja, TJIMKOTeHa |
neJuTroa03bl.  DU3MYECKHE CBOMCTBA KpaxMayia M IEJUIIOJIO03bl. XHWMHUYECKHE
CBOMCTBa Kpaxmajia: THAPOJIM3, KAa4yeCTBCHHAs PEaKIUs C HOJAOM. XUMHUYECKHE
CBOMCTBA MEJUIIOIO3bI: THAPOJH3, MOJydeHUue 3GupoB meioao3bl. [loHsaTre 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



DKCNEPUMEHTAIBHBIE METOJIbl W3YyYE€HUS BEHIECTB M WX MPEBPALICHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIMPTOB B BOJIE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOIO CHUPTA B AJIBACTUJ HAa PACKAIEHHOU MEIHOM IPOBOJOKE,
OKHUCJICHHE STWJIOBOIO CHUpPTAa AUXPOMATOM Kajius (BO3MOKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAIOB), KAaYECTBEHHbIE pEAKLMM Ha ajbAeruibl (C THAPOKCHUIOM
muammuHcepeopa(l) wu  runpoxcumom  menu(Il)), peakmus raunepuHa  C
ruapokcuoMm Menu(ll), xumuyeckue CBOICTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ rujapokcunom meau(ll), BlaumonercTeue
Kpaxmaia ¢ MOJOM, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4d 1o TeMaMm «CHHUpPTHI U
denoinby, «KapboHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A3oTcoaep:kaliue OpraHnyecKkue coeJuHEeHUsI.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKue W apoOMaTHYECKHEe;, IEePBUYHBIC, BTOPUYHBIE U TPETUYHEIE.
Crtpoenue mosekys, oOmas gopmyina, U30Mepus, HOMEHKIAaTypa U (U3HYECKHUe
cBoiicTBa. XMMHUYECKOE CBOMCTBAa ann(aTHueCKMX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWJIMPOBAHUE, B3aMMOJECHCTBUE NEPBUYHBIX AMHUHOB C a30THCTOM KHCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TMpEeACTaBUTENb aMHUHOB apoMarhueckoro psga. CrtpoeHue
aHwiMHA. B3anMHOe BIUsSiHUE TPYII aTOMOB B MoJieKyse aHwinHa. OcoO0eHHOCTH
XUMHYECKUX CBOMCTB aHminHA. KadecTBeHHBbIe peakuuu Ha aHuiuH. CriocoObl
NOJIy4eHUs M TpUMeHeHHe anudaTudyeckux amMuHoB. llomyueHue aHWiIMHA U3
HUTPOOEH301a.

AMuHOKuCcH0TEL.. HoMeHknaTypa u nzoMmepusa. OTIenbHbIE TPEACTABUTENH .-
AMHMHOKHCIIOT:  TJIMIUH, ajJaHuH. @Dusnueckue CBOWCTBA  aMHUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peakius TMOJIUKOHACHCAIMK, O0Opa3oBaHWE NENTHIAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak npuponssle noauMepsl. [lepBuuHas, BTOpuYHAass U TpeTUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBONCTBAa OCIIKOB: THUIAPOIU3, AcHATYypaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHHS BEIIECTB U UX MPEBPALLCHUI:
pacTBopeHuEe O€NKOB B BOJE, J€Harypalus OEJIKOB IpPU HArpeBaHUU, ILIBETHbBIC
peaknuu Ha OEJKH, pelieHUe SKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«AsoTconeprkaiue OpraHuYeCcKue COEIMHEHUS u «Pacno3naBanue
OPTaHUYECKUX COCTMHEHUI.

BricokoMoJIeKyJISIPHbIE COeIUHEHMS.

OCHOBHbIE TOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENIEHB MOJUMEPU3ALUN, CPEIHSS MOJIEKYIISIPHAS



Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPU3ALIUS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. Ilmactmacchl (TOMUATUIICH, TOJUIPOMUIICH,
MOJIMBUHUWIXJIOPU,  MOJUCTUPOJ, TMOJUMETWIMETAKpUiIaT, MOJUKAPOOHATHI,
novdTHIICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMepsl: HaTypaJIbHBIH Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIEIK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPpOH U JIaBCaH).

[Tonmumepsr CIIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJIap,
AIIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasyiaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbI M3YYECHHS BEIIECTB U WX MPEBPAICHUI:
O3HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIePUMEHTAIBHBIX 3a7ad 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérunie 3agaun.

Haxoxnenue MoyekyynsipHOM (QOpMysbl OpPraHUYECKOro COCIUHECHHS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJASIIUX B €r0 COCTaB, HaXOXJICHHUE
MOJIEKYJISIpHOW  (DOPMYJIBI OPraHUYECKOTO COEeIMHEHHs 10 Mmacce (00BEMY)
IPOJYKTOB CTOpaHHs, MO KOJWYECTBY BellecTBa (macce, 00BEMY) MPOAYKTOB
peakluud W/WIM MCXOJHBIX BEIIECTB, YCTAaHOBJIIGHHE CTPYKTYpHOH QOpMyIIbl
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €ro XMMHYECKHMX CBOMCTB WM CIOCOOOB
NOJIYYEHUSI, ONPEAEIICHUE JOJIM BBIXOJAa MPOAYKTAa PEAKUHH OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHBIE CBS3H.

Peanuzanus MexxnpeAMETHBIX CBS3EH NMPU U3YYEHUH OPTAaHUYECKON XUMUH B
10 kjacce OCyIIECTBISETCA 4Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSATUM, TaK W TOHATUNA, MPUHATBIX B OTIEIBHBIX MpPEIMETaX
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUS: SIBIICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccudukamus, HaOI0eHne, H3MEpeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznuka: Marepus, aroM, DdIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHOE COCTOSHHE
BEIlleCTBAa, (PU3NYECKUE BEIUYMHBI, €AUHUIBI HU3MEPEHUS, CKOPOCTb, JHEPIUs,
Macca.

buonorusi: kierka, opraHm3M, DJKocHCTeMa, Ouocdepa, MeTadoNH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIN U TeTepOoTPOdHBIN THT MUTAaHUs, OPOKEHHE,



dorocuHTe3, AbIXaHWE, OCNKH, YIIACBOIBI, JKUPBI, HYKICHHOBBIE KHUCIIOTHI,
(epMEHTBI.

["'eorpadusi: mosezHple HCKONMaeMble, TOILUIUBO.

TexHonorus:: mnHIEBbIE TPOAYKTH, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIACC

OBIIAS U HEOPI'AHNYECKASA XUMUA

Teopernyeckue OCHOBBI XUMHUM.

Atom. CocTaB aTOMHBIX sifep. XUMHUYECKui sneMeHT. M3oronbsl. CtpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUUYECKHUE YPOBHU U
o ypoBHH. AToMHBIe opOuTanu. Kitaccudukanus XMMUYECKHX 3JIEMEHTOB (S-, P-,
d-, f-aomementsl). PacmpeneneHue SIEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DneKTpOHHbIE KOH(PUTYpPAITUU aTOMOB 3JIEMEHTOB IEPBOTO—4YETBEPTOTO MEPUOJIOB
B OCHOBHOM M BO30Y)XJIEHHOM COCTOSIHUH, SJIEKTPOHHBIE KOH(PUTYpalli HOHOB.
DIIEKTPOOTPHULIATEIILHOCTD.

[Tepuonnueckuii 3akoH u Ilepuoanyeckass cucTeEMa XMMUUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsa3b nepuoauueckoro 3akoHa u Ilepronnueckoid cUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpHEl  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX W CIOXHBIX BEIIECTB [0 TIpynnaMm H IepuojaMm. 3JHayeHue
nepuoanyeckoro 3akona [[.1. Mennaeneena.

XuMuueckass CBsI3b. BHIbl XMMHUYECKOM CBS3M: KOBaJICHTHas, HMOHHAasi,
MeTajuTMdeckas. MexaHu3Mbl 00pa3oBaHUsS KOBAJCGHTHOW CBSI3U: OOMCHHBIA H
JOHOPHO-aKIENTOPHBIA. JHEPIrus U JJIMHA CBA3U. [lonspHOCTH, HAIPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KparHeie cBsa3u. BopopomHas CBs3b.
MexMOJIEKYIAPHBIE B3aUMOJICCTBUS.

BajieHTHOCT, W BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (Ha MPUMEPE COETUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHeHHsIX. COcTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBarenb, JUTAHABl. 3HAYE€HHWE KOMIUIEKCHBIX COEIUHEHUU.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIpPHOTO M HEMOJIEKYJSIPHOTO — CTPOEHHs.  TUnbl
KPUCTAJTTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. Mctuanabie pactBopsl. [Ipencrasienue o
KOJUIOMJIHBIX pacTBopax. CnocoObl BbIPAXKEHUS KOHIIEHTPAlMd PacTBOPOB:
MAaccoBasi JOJIsl BEIIECTBA B PACTBOPE, MOJIApHAsi KOHUEHTpauusa. HacelleHHbie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEHIECTB. TpHUBUATBHBIC
HAa3BaHUS OTJECIbHBIX NMPEICTABUTENECH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX peakIuil B HEOPraHUYECKON W OpraHuYeCcKOu
XUMHM. 3aKOH COXPAHEHHsSI MAacChl BEMIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie d3PHEKTH XUMUUECKUX PEAKIIUM.
TepMoXuMHYECKUE YpaBHEHUA.

CKopoCTh XMMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DAKTOPOB.
['omoreHHbIe U reTeporeHHbIe peakuu. Katanus u katalin3aTopsl.

OO6paTtumble U HeOOpaTUMBbIE peakiuu. XumMudeckoe paBHoBecue. KoHncranra
XUMHUYECKOr0 paBHOBecHUsl. DaKTOpbI, BIUSAIONIME HA TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATypa, JAaBICHUE U KOHLUEHTPAIMHA BEUIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuarus. CuiibHbIe W CiIaOble AJIEKTPOJIUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAsl, HEUTpalibHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKUCICHMUS.
Okucnurelb W BOCCTAaHOBUTEINb. IIpolleCChl OKHUCIEHUST W BOCCTAHOBJICHUS.
Baxxneiiimue OKHCIUTEIM W BOCCTAHOBHUTENH. MeTOJ SJEKTpOHHOro OanaHca.
DJIEKTPOJIN3 PAaCTBOPOB U PACIIABOB BEIIECTB.

OKCMEpUMEHTAIbHBIE METOJIbl HM3yYE€HHUs BEIIECTB M MX MPEeBpallCHMUII:
pa3iokeHue TepoKcHAa BOAOPOJAa B TMPUCYTCTBUU KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEJEHNE PEaKIMii HOHHOTO 0OOMeHa, OnpeeIeHUE
Cpelbl PacTBOPOB C TMOMOIIBIO HWHAMKATOPOB, HM3YYCHUE BIIWSHUSA Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOH pEaKIWH M TIOJIOKEHUE XHMHYECKOTO
PaBHOBECHHI.

Heopranunyeckasi XuMus.

[Tomoxxenne HemetaiuioB B Ilepuoguueckol CHCTEME  XHUMHUYECKHX
anemenToB J[.M. MenaeneeBa 1 0COOCHHOCTH CTPOCHHS WX aToMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINHS HEMETAUIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢u3mveckne W XHUMHUYCCKHE CBOWMCTBA: PEAKIIUH C
METAUIAMA W HEMETAJUIAMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. [ MApUABI.
TonnMBHBIE IIEMEHTHI.

lamorensl. Haxoxaenne B mpupojie, CrocOObl MONydeHHs, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBA. ['amoreHoBoaopoibl. BaxHennne KuciopoacoiepKaniue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINIICHHBIC CITOCOOBI MOTYUYEHUS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCIUHEHHU.



Kucnopoa, o3on. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TMOTYYEHUS
KUCI0poa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHHUE KUCIOpOAA U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxneHnue B mpupoje, CHocoObl MOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiictBa. CepoBoaopona, cyiabduabl. Oxcun cepbui(IV), oxcun
ceprl(VI). CepHucrass u cepHast KUCIOTHI U uX coi. OCOOCHHOCTH CBOICTB
cepHOU KUCOTHI. [IpuMeHeHune cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B MpuUpoJe, CHOCOOBI MOMy4YeHUs, (pu3nueckue Hu
XUMHUYECKUE CBOMCTBA. AMMHAK, HUTpUAbl. OKCUAbI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI ¥ UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue azora
U €ro COeIMHECHUMN. A30THBIE YI0OpECHMUSI.

®docdop. Haxoxnenue B mpupojie, CrocoObl ToNydeHUs, (Quznueckue u
xumuueckue cBorctBa. Dochunsr u dochun. Oxcuasl docdopa, dhochopHas
kucinota u e€ comu. [Ipumenenue dochopa u ero coeaumnenuii. dochopHbie
yI00peHHUsL.

VYrnepon, HaxoXJIeHHE B NpuUpoe. AJUIOTPONHBIE  MOAUDHUKAIIUM.
dusznyeckne M XMMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraeponoM. Oxcup yriepona(ll), oxcun yrnepona(IV), yronbhHas kuciota u eé
COJIM. AKTUBUPOBAHHBIA YToib, afcopOims. DysuiepeHsl, rpadeH, yriaepoaHbie
HaHOTPYOKu. [IprMeHeHne MpoCTHIX BEHIECTB, OOPa30BaHHBIX YIIEPOJIOM, U €ro
COEIUHEHUH.

Kpemunii. Haxoxnenue B mpupoje, CrocoObl MOMydeHUs, (PU3NUECKHE U
xumuyeckue cpoiictBa. Okxcun kpeMHUA(IV), KpeMHHEBas KHCIIOTA, CUIMKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUbl CTEKIIA.

[Tonoxenue mMetaiuioB B [lepuoandeckoi cucTeMe XMMHYECKUX IJIEMEHTOB.
OCcOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JOYEeK aTroMoB MeTaioB. OOmue
¢usznueckre cBoMCTBa MeTawioB. [IpuMeHeHHEe MeTaioB B OBITY M TEXHHKE.
CmuiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psAl  HampspkeHud  metawmoB.  OOmme  crmocoObl
MIOJTy4YCHUS METAJLJIOB: TUAPOMETALTYPIHUs, MAPOMETAILTYPIHs,
anekTpoMerautyprusd. [lonsarue o koppos3unm MeTtammoB. CrmocoObl 3amuThl OT
KOppPO3HH.

OO6mrast xapakrepuctuka MertamioB [A-rpymmer [leprogudeckoit cucTembl
XUMUYECKUX JyeMeHTOB. HaTpuili u kammil: mnonydenuwe, Quanueckue Hu
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCTUHEHHUI.

O6mrast xapaktepuctuka meTtamoB I[A-rpynmsr Tleproamdeckoit cUCTEMBI
XUMUYECKUX OJJIEMEHTOB. MarHuii u KajapUuid: TmoydyeHue, (Quanyeckue u
XUMHUYECKHE CBOWCTBA, NPUMEHEHUE IMPOCTBIX BEIIECTB M HUX COEAUHECHUMU.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TIOJTyYyeHue, (GU3NYECKre U XUMUUECKUE CBOMCTBA, TPUMEHEHHUE
IIPOCTOTO BEIIECTBA M €ro COeIWHEHUH. AM@OTepHbIe CBOWCTBA OKCUAA U
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0miast  xapakTepucThuka METaUIOB MMoOO0uyHbIX mnoarpynn (b-rpymnm)
[Tepunoarueckoi CUCTEMBbI XUMUYECKUX AJIEMEHTOB.

®uU3NYECKUE U XMMHUYECKUE CBOMCTBA XpoOMa U €ro coeguHeHui. OKcuasl u
ruapokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatel u auxpoMaThl, UX
OKHUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne u npuMEeHEHUE Xpoma.

Ou3nueckue MU XHMUYECKHME CBOMCTBA MapraHia U €ro COCIUHECHUU.
Baxneitimue coenunennss wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ero OKMCIUTEIbHbIE CBOMCTBA.

Ou3NYECKUe U XUMMUYECKHE CBOMCTBA Keje3a M ero coeaguHeHui. OKCHUpbl,
ruapokcuanl u conu xeneza(ll) u sxeneza(Ill). [Monyuenne u npuMeHeHue xenes3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[uuk: nomydyeHue, (PU3MYECKUEC U XUMHYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUA LIMHKA, TUAPOKCOKOMIUIIEKCHI IMHKA. [IpuMeHeHue
LIMHKA U €TO COCIUHEHUN.

OKCIEpUMEHTAJIbHBIE METOJbl HM3Y4YEHUs BEIIECTB M HX MPEBPALICHUN:
U3ydeHre oOpa3lioB HEMETAJJIOB, TopeHue cepbl, (ocdopa, xeneza, marHus B
KHCJIOpOAE, H3YYECHHE KOJuleKIuu «MeTtaiuibl W CIUIaBbl», B3aUMOJICUCTBUE
MIEJIOYHBIX U IIEJIOYHO3EMENBHBIX METAIOB C BOAOW (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aUMOJACHCTBHE LIMHKA MU JK€J€3a C PacTBOpaMU KHUCIOT U
1IEJI04€M, KAYECTBEHHBIE PEAKIIMY HA HEOPTaHUYECKUE AHUOHBI, KATUOH BOJOPOAA
U KaTHOHBl METAJUIOB, B3aWMMOJCHCTBUE THAPOKCHUIIOB ANIFOMHUHMS W IIHUHKA C
pacTBOpaMu KHUCJIOT U LIEJIOYEH, PEIIEHUE IKCIEPUMEHTAJIbHBIX 3a7a4 110 TEMaM
«l"anorens», «Cepa u e€ coemuHeHUs», «A30T U Gochop U UX COCAUHECHUS,
«MeTasuibl TIaBHBIX MOATPYIID), «MeTaTbl MOOOYHBIX TOATPYIII.

XHUMHUS U )KU3Hb.

Ponp xumun B oOecrieueHnN yCTOMYMBOTO pa3BUTHS 4yesnoBeuecTBa. [loHsATHe
O HAYYHBIX METOJAax IIO3HAaHUS W METOJOJIOTUM HAYYHOIO HCCIEAOBAaHUS.
HayuHble IpUHIMIIBI OpraHU3aluu XUMUYECKOTO MPOU3BOACTBA. [IpoMblInieHHBIE
crocoObl MOTYYEHHs] BaKHEUIIINX BEIIECTB (Ha MpUMEpPE MPOM3BOACTBA aMMHUAKa,
CEepHON KHUCIOTHI, MeTaHoJa). [[poMbIIUIEHHBIE CTIOCOOBI TIOMYYEHUS METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HCHHE OKPYKAIOLIEW Cpeabl U €ro IOCIEACTBUS.
Ponp xumuu B o0ecrieueHnH SHePreTuueckoil 0e30MacHOCTH.

Xumusgs ©  300poBbe 4yenoBeka. JlexkapctBeHHble cpexacTtBa. [IpaBuna
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUNA MEAULINHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
oOecreyeHuu NUIIeBoi 0€30MacHOCTH.

Kocmernueckue u mnapdromepHsie cpenctBa. bertoBas xumus. I[IpaBunia
0€30MacHOr0 HMCIOJIb30BAHUS MpEnaparoB OBITOBOM XHMHH B IOBCEIHEBHOU
KU3ZHHU.

XUMHSI B CTPOUTEILCTBE: BOXKHEUIIINE CTPOUTENbHBbIE MaTepHasibl (IIEMEHT,
OeTOoH).

XuMusl B CETLCKOM X03siicTBe. OpraHndeckue U MUHEpPAIbHBIC yI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasbl, KPacKH, CTEKIO, KEpaMuKa.
Marepuansl 1151 2IeKTpoHUKH. HaHOTEeXHOI0THH.

Pacuérunie 3anaun.

Pacuértel: Maccel BemiecTBa Wid 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MU 00BEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIUU BEILECTB,
macchl (00BbEMa, KOJMYEeCTBa BELIECTBA) MPOAYKTOB PEAKIUH, €CIU OAHO U3
BEIIIECTB MMEET MpUMEecH, Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIyKTa
peakluy, €clii OJIHO M3 BEIIECTB JAaHO B BHJE pacTBoOpa C OINpeAeIEHHON
MacCOBOM Jiojiel PAcTBOPEHHOTO BEIIECTBA, MAacCOBOW JOJM M MOJSPHOU
KOHIICHTpAIIMM BEIIECTBA B PACTBOPE, JOJU BBIXOJA MPOJAYKTA PEAKIHUH OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanust  MeXNpeaMETHBIX CBA3€H MpU  H3YYEHUH OOImed u
HeopraHudecko XxuMuu B 11 Kjacce OCyHIECTBISETCS Yepe3 MCIOJIb30BAHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHSATHH, MPUHATHIX B OTIEIbHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mume ecTecTBEHHO-HAYYHBIC MMOHSATHA: SABJIICHUE, HAYYHBIN (akT, rumoTesa,
TEOpHs, 3aKOH, aHaJIM3, CUHTE3, KJIacCU(PHKAIUsS, MEPUOIUIHOCTH, HAOIIOICHHE,
U3MepeHne, IKCIIEPUMEHT, MOJIEITh, MOJICTTUPOBAHUE.

®duznka: wmaTepus, MHUKPOMHUpP, MaKPOMHUp, aTOM, OJIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOMbI, PAJUOAKTUBHOCTb, MOJIEKYJa, SHEPT€TUUECKUN YPOBEHBD,
BEII[ECTBO, TEJNO, O0BEM, arperaTHOe COCTOSITHHME BEIECTBA, WJCaJbHBIA Tas,
¢du3nUecKkre BEIUYNHBI, €IMHUALIBI U3MEPEHUS, CKOPOCTbh, SHEPTHS, Macca.

buonorus: xieTka, opranmsM, sKkocucrteMa, ouochepa, MeTaboIU3M, MaKpPO-
U MUKPODJIEMEHTHI, OCTKU, KUPBI, YIIIEBOIbI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE TTOPOJBI, MOJE3HBIE UCKOTIAEMBIE, TOILIINBO,
peCypCBlL.

TexHomorHs: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUTyprusi, CTPOUTEIbHBIE
MaTepualbl, CeIbCKOX035MCTBEHHOE MPOU3BOJICTBO, MUIEBAsl MPOMBIILICHHOCTD,
(dapMmalieBTHUYECKasi IPOMBIIIUIEHHOCTh, ITPOU3BOJCTBO KOCMETUYECKHUX



mpemnaparosn, ITPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuajos, SJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IINTAHWUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHUHA
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIBTATOB OCBOCHUS TMpeaMeTa «XHMHS» Ha ypPOBHE CpPETHETO
obmero oOpa3oBaHMsI BBIICTCHBI CIEAYIONINE COCTABISIONIME: OCO3HAHUE
0oOyJarolmUMHUCST POCCUMCKONW TPaKJaHCKOH HUACHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEIHLHOCTH U CaMOOTIPE/ICIICHUIO; HAIMINEe MOTHBAIIMH K
0oOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOlIUMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TpaBMJIAaMHU W HOPMaMH TIOBEJCHHS;, HAJIAYNC
MPaBOCO3HAHMSI, YKOJIOTUIECKON KYIBTYPHI; CHOCOOHOCTh CTaBHUTH IIETTH U CTPOUTH
KU3HCHHBIE TVIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS TpeaMeTa «XHUMHs» OTPaKaroT
cOpPMUPOBAHHOCTh ONBITA TO3HABATEILHON H TMPAKTUYECKOW JeSATEIbHOCTH
00y4aroNIMXcs B MPOIECCE peatn3alii 00pa30BaTeIbHON AESITeTLHOCTH.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS TpeaMeTa «XHUMHS»  OTPa)xaroT
cOpPMUPOBAHHOCTh ONBITA TO3HABATEILHON H MPAKTUYECKOW JeSATEIbHOCTH
oOydJaromuxcs B MPOLEcCe peaau3alud o0pa3oBaTENbHONU NE€ITENbHOCTH, B TOM
YHCJIe B YACTH:

1) rpa’kIaHCKOro BOCIIUTAHMSA

OCO3HAaHMS 00YYAIONIUMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00A3aHHOCTEH,
yBaXEHHS K 3aKOHY U MTPABOMOPSIKY;

NPEICTAaBIEHUS O COLMAIbHBIX HOpPMAax U TMpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATENBHOCTH TIPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EOHBIX M TMO3HABATEIHHBIX 3a7a4, BBHITOJIHEHHUH
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWMATh WM TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHNS

[IEHHOCTHOI'O OTHOUIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XMMUH;

YBO)KEHHUS K TpoIlecCy TBOpYECTBA B OOJACTH TEOPHUH U TMPAKTUUYECKOTO
MPWIOKCHUSI XUMHUHU, OCO3HAaHUS TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJIbTat
JUIMTETTFHBIX ~ HAOMIOACHWH, KPOMOTIMBBIX  OKCIIEPUMEHTAIbHBIX  IOUCKOB,
MMOCTOSTHHOTO TPY/la YUYEHBIX U MPAKTUKOB,;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TIOJYYCHHUH | TOCICAYIOIIEM
aHanu3e WHPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOMU
XHMHH,

3) TIyXOBHO-HPABCTBEHHOT0  BOCHHTAHMS:

HPABCTBCHHOT'O CO3HAHUS, STUYCCKOTO ITOBECHHUS;

CIOCOOHOCTH OIICHMBATh CHUTYAallUH, CBSI3aHHBIC C XUMHUYCCKUMHM SBJICHUSIMH,
U IMPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTHPYSICh HAa MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJACHUE M TIOCTYNKH CBOMIX TOBAapHUIIECH C
MO3WIIMKA HPABCTBEHHBIX W MPABOBBIX HOPM U C YUETOM OCO3HAHMS IMOCIICICTBHI
HOCTYIIKOB;

4) ¢opmMupoOBaHNS KYJIbTYPbI 3I0POBbSI:

NMOHMMAaHUS IIEHHOCTEH 370poBOTO M 0Oe30MacHOro ooOpas3a KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBCHHOMY (DHM3MYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

coOJIIO/ICHUST TIpaBWJI 0€30MacHOTO OOpallleHus C BENeCTBAaMU B OBITY,
MIOBCETHEBHOM JKU3HHU, B TPYI0OBOH JI€ATEIBHOCTH;

MOHUMAHUS IEHHOCTH TIPaBWJ HWHAWBHIYyaJbHOTO M  KOJUIGKTHBHOI'O
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HHM JIIOJICH;

OCO3HAHMS TIOCICACTBUI M HENPUATHS BPEIHBIX MPHUBBIUCK (YIMOTpeOICHUS
AJIKOT0JISI, HAPKOTUKOB, KYpEHUS );

5) TpyA0BOro BOCIIHTAHMA:

KOMMYHUKATUBHOW  KOMIICTCHTHOCTH B  y4eOHO-HMCCIICIOBATEIIBLCKOMN
JCATCIBPHOCTH, OOINECTBEHHO IIOJIC3HOH, TBOPUYECKOW HM  JAPYTHX  BHJAX
JCATCIIEHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Yy4YacTHE B pPEHICHUM MPaKTUYSCKHUX 3ajad
COIIMAJIbHOM HAIPaBJIICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTHUYCCKOMY U3YUYCHHIO TPOQECCUil pa3IMuyHOTO poja, B TOM
qrcIie HA OCHOBE MPUMCHECHHUS MTPEIMETHBIX 3HAHUH 110 XUMHH;

YBOKEHUS K TPYAY, JIOIIM TpyJa W pe3ysibTaTaM TPYIOBOH IEsATCIBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUIYAJIbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymed mpodeccur W peanu3alid COOCTBEHHBIX >KHU3HCHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHHU, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) IKOJIOrHYECKOro BOCIIUTAHMS:

HKOJIOTHYECKH TEIE€CO00Pa3HOT0 OTHOMICHHS K TPUPOAC KaK HCTOYHUKY
CYIIICCTBOBAaHHMS KU3HU Ha 3eMIIc;

MMOHUMaHUS TJI00AIEHOTO XapaKTepa JKOJIOTHYSCKUX MPOOIIeM, BIIASHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKCHUN XUMUM IS
peLIEHNs] BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, MNPUHOCAIMX BpPEN  OKpYKaroLIEeu
MPUPOJIHON cpelie, YMEHHS MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUSA NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAJIMYUSA PA3BUTOrO IKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIIbITa eI TEIIbBHOCTH AKOJIOTUYECKOHU HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM W COLIMAIIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHUS aKTUBHO MPOTUBOCTOSITH HJICOJOTUH
xemopoouu;

7) EHHOCTH HAYYHOT0 NMO3HAHHSI:

MHUPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHOU MPAKTHKH;

MOHUMAaHUs CHenupUKd XUMHM KakK HayKd, OCO3HaHUS €€ poiu B
dbopMuUpOBaHUY PAIMOHATBLHOTO HAYYHOTO MBINIICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcCTaBiIeHUs 00 OKpy’KaroleM MUpE KakK O €IMHCTBE MPHUPOILI U YEJIOBEKa, B
MO3HAHWHM TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKXIEHHOCTH B 0CO0OOM 3HAYUMOCTH XHMHH IS  COBPEMEHHOM
HUMBWIM3ALMUA: B €€ TI'yMaHHCTUYECKOM HAIPAaBICHHOCTU W BaXXHOM pPOJIA B
CO37aHMM HOBOM 0a3pl MaTepHaNbHOW KyJIbTYpPhl, B PEIICHUH TIJIO0ATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSA YEIIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM M AKOJIOTMYECKOW 0€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHENIHOTO TPYy/la U SKOJOTUYECKA KOM(POPTHOM KU3HU KaKIIOTO YICHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOM TIPAMOTHOCTH: IIOHHMAaHHUs CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIh30BAThH
noJiydaeMble 3HaHMS JIJISl aHAIN3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIETO MHUpA U
MIPOUCXOIAIINX B HEM M3MEHEHUH, YMEHHS JIeNaTh 00OCHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (HaKTOB U UMEIOIIMXCS JaHHBIX C IENbI0 TMOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K TO3HAHUIO, HCCIEN0BATEIBCKOU EATEIIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HETNPEpPhIBHOMY OOpa30OBaHHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

WHTEpECca K OCOOCHHOCTSM TpyJZia B Pa3IMUHBIX cepax mpodeccroHambHON
e TENbHOCTH.



METAIIPE/IMETHBIE PE3YJIBTATHBI

MertanpenMeTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl MO XMMHUU Ha YPOBHE
CpeaHero oo1ero 06pa3zoBaHus BKIIOYAIOT:

3HAYMMBIE  JUIS dbopMupoBaHUS ~ MHUPOBO33PEHHS  OOYUYaIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYYHbIE MOHSTHS, OTpakalollue
LETIOCTHOCTh HAY4YHOM KapTUHBI MHUpa U CHeuupUKy METOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrus, sIBICHUE,
MpOIIeCC, CUCTeMa, Hay4YHbI (haKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOEHUE, U3MEPEHHUE, DKCIIEPUMEHT U JIPYTHeE);

yYHUBEpCaJbHbIE yueOHbIE NEeUCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PETYIISITUBHBIE), oOecreynBaroIme dbopmHpoBaHue (G yHKUIHOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTh o0yyaronmuxcs UCIIOJb30BaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U YHHUBEPCAIbHBIC Y4COHBIC
JNEUCTBUA B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE pPE3yibTaThl OTPAXKAOT OBJAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMH, KOMMYHUKATHBHBIMU U  PETYJISTUBHBIMHU
NEUCTBUSIMH.

Ilo3naBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe elicTBUS

1) 6a3oBbIe JOrHYecKHe AeiCTBHA:

CaMOCTOATENHbHO  (QOpMYJNHMpPOBAaTH W aKTyallU3UpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JEATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HX
TOCTH>KEHUS, COOTHOCHTh PE3YJIbTAThl AESITENBHOCTH C IOCTABIECHHBIMU LIEISAMU;

UCIIOJIB30BAaTh IMPU OCBOCHMHM 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIACJISITh XapaKTEPHbIE NMPU3HAKU MOHITUNA U YCTAHABIMBATH MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOUIUE TIOHSTHS NI OOBSICHEHUS OTAEIbHBIX (DaKTOB H
SIBJICHU;

BBIOMpATh OCHOBaHUSA W KPUTEpUH JUIA KiIacCUPUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUil;

yCTaHABIIMBAaTh NPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKICHHS (MHAYKTUBHbIC, JAEAYKTUBHbBIE, IIO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS] B PACCMATPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

NPUMEHATH B MPOLECCE MO3HAHUS UCIIOIb3YEMbIE B XUMHUU CUMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) AJIEMEHTa, XUMU4ecKas (opMylia, ypaBHEHHE XUMUYECKON



peaKknuu — TMPU PEIICHUH YyYeOHBIX TO3HABATEIBHBIX M TMPAKTUYECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a3zoBbIe HCCIeN0BaTENIbCKUE eHCTBHA:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUYCCKHX
peaxkumit;

(GbOopMyIHpPOBATH LIETU U 33]1a4U UCCIICIOBAHMSI, UCTIOJIb30BaTh MOCTABICHHBIC
U CaMOCTOSATEIBHO C(OPMYIHpPOBAaHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMHUPOBAHMS THUITOTE3BI 1O MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HAaBBIKAMH CaMOCTOSITEIBPHOTO IUIAHUPOBAHHWS M IMPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM
npoIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATh €r0  Pe3ysbTaT, (OPMYIUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCHTEIILHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCICIOBAHMS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHOW padoTe;

NpHOOPETaTh OMNBIT YYCHUYECKOW HCCIICIOBATCIIBCKOM W MPOCKTHOM
JCATEIBHOCTH, TMPOSIBIISITH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MIOMCKY METOJIOB pPEIICHUS TMPaKTHYSCKUX 3ajad, MPUMEHEHHUIO pPa3IMYHbIX
METOJIOB MTO3HAHUS.

3) padora ¢ nndopmanuei:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPopMauuu (HaAy4yHO-
NOMyJsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIE TOCOOUS,
pecypcel MHTEpHETa), aHamuM3UpOBaTh MH(POPMALUIO PA3IUYHBIX BUJIOB U (QopM
Ipe/ICTaBICHUS, KPUTHYECKHU OLICHUBATh eé JI0CTOBEPHOCTH u
HENIPOTUBOPEYHBOCTD;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3NMYHBIE METOJIBI MPU TIOUCKE U
orbope wmHpOpPMAIMKU, HEOOXOAUMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajad
OIPEAEIIEHHOTO TUIIA;

nprOOpEeTaTh OIBIT HMCIOJIB30BAaHUS WHQPOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATEILHO  BBIOMpATh  ONTHUMANIbHYIO  (OpMY  MPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KauyecTBE CpeACcTBa IMpu pabore cC
XAMHYECKOW HWHPOpMAIMEe: TPUMEHSATh MEXIpeaAMETHbIe ((Du3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJNYCCKHUEC CPCACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBCPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂZ



3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXAa€MOM TEMBI B X0/1€ AUAJIOTa U/UITU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPEITIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IMPE3CHTALIMEW PE3YJbTATOB IIO3HABATEIBLHOU JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO MK COBMECTHO CO CBEPCTHUKAMU ITPU BBITIOJHEHUHU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaau3aliu yueOHOro nMpoekTa, U (OpMyIUPOBaATh BHIBOIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIECAOBAHUNA MYTEM COIJIACOBAHUS ITO3ULIHMN B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PerynsiTuBHbIe YyHUBEpCAJIbHbIC YUeOHbIE 1eCTBHUSA:

CaMOCTOSITEJIbHO IUJIAHUPOBATh W OCYIIECTBIATH CBOIO TMO3HABATEIbHYIO
JeSTENbHOCTh, ONpenessis e€ Ueau M 3aJadd, KOHTPOJIHUPOBATH W IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeajiaraéMblii  ajJrOpUTM JEHCTBHM MpH
BBITIOJIHCHUU Y4YEOHBIX M HCCIEIOBAaTEIbCKUX 3a7ad, BbIOMpaTh Haubosee
3G (}exTUBHBIN crmoco0 HX peuieHuss ¢ y4ETOM TMOJIyYeHHS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKHUX PEAKIUIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JIESITEIBHOCTA HAa OCHOBE CaMOaHalu3a u
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUU Ha YTIIyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHEr0o OO0IIero oO0pa3oBaHMs BKIIOYAIOT CICIH(PUUYSCKUE
JUIsl yaeOHOTo mpeaMeTa «XUMHUs HaydHbIe 3HaAHWS, YMEHHS U CIIOCOOBI IeHCTBUN
110 OCBOCHMIO, MHTEPIPETAIMU U MPeoOpa30BaHUIO 3HAHHM, BUIBI JAEATEIHHOCTH
[0 TMOJYYEHHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUN B PA3IMUYHBIX y4EOHBIX
CUTyalusiX, a TAK’KE B PEaJIbHbBIX KU3HEHHBIX CUTyallUsIX, CBI3aHHBIX C XuMueul. B
nporpaMMe [0 XUMHUHM HPEAMETHBIE pe3yJdbTaThl MPEACTABIEHBI IO rojam
W3y4YCHMUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «Opranudeckas XuMUS»
OTpaXKakoT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUI: O MECT€ W 3HAYCHUM OPTraHUYECKON
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B OOECIEUYEHUU YCTONYMBOIO
Pa3BUTHS YETIOBEUYECTBA B PEIICHUHU TPOOJIEM IKOJIOTMUYECKOM, FHEPTETUUECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHU U pPallMOHATBHOTO
MPUPOJIONONIB30BaHuUs, B (OPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YeJioBeKa, a TaKKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIArAOIIHNE MOHATHUSI — XUMUYECKHUI SJIEMEHT, aTOM, SIAPO U AJICKTPOHHAS
oboyouka aroma, S-, P-, d-aTOMHbIE OpOWTANIM, OCHOBHOEC W BO30YKIEHHOE
COCTOSIHUSI aToMma, THOpUIM3aIvs aTOMHBIX OpOuTaneil, HOH, MOJeEKyJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKUCIICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA O0BEM, YIIIEPOIHBIN CKENEeT, PYHKIIMOHATbHAS
TpyImna, pajaukai, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpalIEHHbIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTYpHas W MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAasl), H30MEpPbl, TOMOJOTUYECKUN psij, TOMOJIOTH, YIJIEBOJIOPOIHI,
KHUCJIOPOJ- U a30TCOJIEPKAIINE OPraHUYECKUE COCAUHEHHS, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPDHBIE COCIUHEHUS; TEOPUM, 3aKOHbI
(nepuoaunueckuii 3axkon JI. M. MengeneeBa, Teopusi CTPOCHHS OpPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUus] HHEPrUM MNpH XUMHYECKUX pPEaKLUHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIUE B OCHOBE
NOHUMAaHUSI IPUYUHHOCTH M CUCTEMHOCTH XUMHUUYECKUX SIBJICHU; MPEICTABICHUS
O MEXaHM3MaX XUMHUYECKUX pEaKUUW, TEPMOAMHAMUYECKUX M KHHETHUUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKAHHUS, O B3AUMHOM BIIMSHUU aTOMOB U T'PYIIII aTOMOB
B MOJieKyJIax (MHAYKTUBHBIM M Me30oMepHbIH 3 dekTrl, opuentantsl 1 u Il pona);
(akToNOrMYeCKUEe CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUH U OE30MacHOM
UCIIOJIb30BAHUH BaXKHEUIITUX OPraHMYECKHUX BEHIECTB B OBITY U MPAKTHYECKOM
NESTENBbHOCTH  YeJOBEeKa, OOMMX  HAyYHBIX  MPUHIUNAX  XUMHUYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPePabOTKU HEDTH);

c(hOpMHUPOBAHHOCTh YMEHHIl: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSATHH,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOUIUE IMOHSATHUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COETUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BATh XMMUYECKYI0 CUMBOJIMKY [IJIl COCTABICHUS! MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) POPMY OpraHMYEeCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHUS] XUMUYECKHX PEaKUUWA U PACKPbIBATb MUX CYUIHOCTh:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUil  MOCPEACTBOM  COCTABIICHHS
ANEKTPOHHOTO OajlaHca »HATHX peaklui, peakuuid HMOHHOro OOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTABIMBATH MOJICITH MOJICKYJI OPTaHUYECKHUX BEIIECTB IS WILTIOCTPAIIU
X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI: YCTaHABIWUBATh NMPHHAIICKHOCTh HM3yUCHHBIX
OpraHWUYECKUX BEIIECTB 10 HX COCTAaBY M CTPOCHUIO K ONPEHCIEHHOMY
KJIaccy/Tpynne COeIWHEHUH, JaBaTh WM Ha3BaHUS 10 CHUCTEMaTHYECKOU
Homenknatype (IUPAC) m npuBoAuTh TpUBHAIBHBIC HAa3BaHUS JJIS OTACIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIICCTB (ITHIICH, alleTHUJICH, TOJIYOJI, TJIUIICPHH,
ATUJICHTIIUKONb, (eHois, GdopMaabAerua, alneTaibIeruj, aleToH, MypaBbUHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, CTEAPHHOBAS, OJICHHOBAS, MATbMUTHHOBASI KUCJIOTHI,
TJIMIWH, ajJlaHWuH, MaibTo3a, (PPYyKTO3a, aHWJIWH, JUBUHWI, H30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACIATh BHJ XHMHYECCKOW CBS3M B
OpPraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- M T-CBSI3b,
BOJOPOJHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TIOJIOXKCHHSI TCOPUU CTPOCHHS
opraHudeckux BemiecTB A. M. ByTiepoBa miss 00bSICHEHHS 3aBUCHUMOCTH CBOWCTB
BEIICCTB OT UX COCTAaBa M CTPOCHMS;

cOpMHPOBAHHOCTh ~ YMCHUH  XapaKTepHu3oBaTh  COCTaB, CTPOCHHE,
dusznueckre U XMMHUYECKHE CBOWCTBA THUIHYHBIX TPEJCTaBUTENCH pa3InyHbIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, AJIKEHOB, aJIKaJINCHOB,
QJIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOJOB, CIHPTOB, albJETUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOSAUHEHUIN U
aMUHOB, AMHUHOKHUCIJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JHM- U TOJHUCAXapHUIIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKIY  HUMH  YpaBHEHUSMH
COOTBETCTBYIOIIUX XUMHYECKHX PEAKIHM C MCIHOIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh HAa KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOM CITIOCOOHOCTH OPraHUYECKUX COCIMHEHHUM OT
KPaTHOCTH M THIa KOBAJCHTHOW CBSI3U (G- U M-CBSI3H), B3AUMHOTO BIMSHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (He(Th, NPHUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro IMepepadoTKu u
MPaKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUHW O €CTECTBEHHO-HAYYHBIX
METO/IaxX TO3HaHUSI — HAOIIOJEHUN, U3MEPEHUHN, MOJEIMPOBAHNN, YKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE oTiepauu
MBICIIUTEJILHON JEATEIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHE, 0000IIeHHE,



CHUCTEMATU3ALINIO, BBISIBICHUE NMPUYUHHO-CICICTBEHHBIX CBSI3€H — JUISI U3YUYCHHS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHU: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSAMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOIO TOHUMAHHUS CYIIHOCTH MAaTE€pUAIbHOTO E€IWHCTBA MHpA,
MCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XUMHUU JJi1 OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHMU: TPOBOAUTH PACUYEThl IO XUMUUYECKUM
dbopmynaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM ¢ MCIOJIb30BAaHUEM (DU3UUYECKUX
BEMYUH (Macca, OO0BEM Tra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJMUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XMUMHUYECKOU
dbopMyIbl BEIIECTBAa MO M3BECTHBIM MAaCCOBBIM JOJISIM XUMUUYECKHUX 3JIEMEHTOB,
POJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHUM: MPOrHO3UPOBATh, AHATU3UPOBATH U OIEHUBATH
C TO3WIUH  DKOJOTMYSCKOM  0€30IacHOCTH  TOCHCACTBHS  OBITOBOM |
POU3BOJCTBEHHOM JEATEILHOCTH YEeJOBEKa, CBSI3aHHOW ¢ TiepepaboTKOM
BEILIECTB, UCIMOJIb30BaTh MMOJYUYEHHBIC 3HAHUS JJIsl NPUHSATUSI TPAMOTHBIX PEIICHUM
poOJieM B CUTYaIUsAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEJILHO IJIAHUPOBATh M TPOBOIUTH
XUMHUYECKHI HJKCHIEPUMEHT (MOJIyYCHHME W U3YUYEHHE CBOWMCTB OpPraHUYECKUX
BEIIIECTB, KAYECTBEHHBIC PEAKIMU YIJIEBOJOPOJAOB PA3JIMYHBIX KJIACCOB U
KHCJIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 10 PACHO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOIIOJEHUEM TPABHUII
0e301MacHOr0 OOpalleHus] C BEIIeCTBAMH U J1a0OpaTOPHBIM O00OpYHAOBaHUEM,
dbopMynupoBaTh I1eNb HWCCIAEIOBAHUS, TMPEJACTABIATh B pa3IudHoOr (popme
pe3yJbTaThl IKCIEPUMEHTA, aHATU3UPOBATh U OLIECHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMCHHIA:

coOJIIO/IaTh MpaBUiIa SKOJIOTHYSCKH 11eJIeCO00Pa3HOT0 MOBEACHUS B OBITY H
TPYZAOBOM JEATEIBHOCTA B LEJSIX COXPAHEHHS CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JECUCTBUS HAa >KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazaTtens [K;

aHAJIU3UPOBATH 11€J1I€CO00PA3HOCTh MPUMEHEHHS OPTraHMYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIICCTBIATH IICJICHAMPABICHHBIN ITOUCK
XUMUYECKOU MH(POpMAIIUK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas M y4eOHO-Hay4dHas
JUTEpaTypa, CPpeaCTBa MacCOBOM MH(popManuu, HTEpHET u apyrue), KpUTHISCKU
aHAJM3MPOBATh XUMHUUYECKYI0 HH(POPMAIIUIO, TTIepepadaThiBaTh €€ W UCIIOIb30BATh
B COOTBETCTBHUU C MOCTABJICHHOMN y4eOHOM 3agadeH.



11 KJIACC

[IpeamerHble pe3ynabTaThl OCBOCHMS Kypca «OOIas U HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MaTepUalbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUW MPUPOABI, O MECT€ W 3HAYCHUU
XUMUU B CHUCTEME ECTECTBEHHBIX HAyK W €€ pOoJu B O0ECIEUECHUH YCTOWYHUBOTO
pPa3BUTHA, B PEIICHUM MPOOJIEM IKOJIOTHYECKOM, IHEPTeTHUECKON W MHUIIEBOMU
0€30MacHOCTU, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB DHEPTrUU, B OOECMEUEHUU PAIMOHAIBHOTO IMPHUPOJIONOIL30BaHUS, B
dbopMUpPOBaHUM MHUPOBO33PEHUST M OOIIEH KyJbTYphl YeJIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBbI0 M MPUPOHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TOHSATUS — XUMHUYECKHM OJJIEMEHT, aToM, SApO aroMa,
M30TOIIBI, PJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSIHHMSI aTroMa, THOpuaM3alvs aTOMHBIX oOpOuTaiel, HOH,
MOJIEKYJIa, BAJEHTHOCTh, JJEKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYEeCKas CBsI3b (KOBaJeHTHAs, WOHHAs, MeTajuIM4yecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsA PEIIETKA, XUMHYECKas peakius, pacTBOP, OJIECKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTAYECKAs JUCCOUMAlLNS, CTENEHb JIUCCOLUALH,
BOJOPOJHBIN TIOKa3aTedb, OKHCIUTENb, BOCCTAHOBHUTEb, TEIJIOBON 3(dexT
XUMHUYECKOU pEaKIuM, CKOPOCTh XUMHUUYECKON PEaKINU, XUMUUYECKOE PABHOBECHE;
TEOPUH W 3aKOHBI (TEOPHsS IJICKTPOJUTUUYECKON THUCCOLUAINM, TEePUOTUICCKUMN
3akoH /[.11. MenneneeBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MIPEBPALCHUA YHEPTUM MPU XUMHUYECKUX PEAKIMAX, 3aKOH IMOCTOSHCTBA COCTAaBa
BEIIIECTB, 3aKOH JACHCTBYIOLIUX MAacCC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3BIK
XUMHWH, MHPOBO33PCHUYECKHE 3HAHWA, JIEKAIME B OCHOBE IOHUMAaHUS
IMPUYUHHOCTH W CUCTEMHOCTHM  XMMHUYECKHX  SIBJICHUM;  COBPEMEHHBIC
NPEACTaBJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJAPHOM U
HAJMOJICKYJISIPHOM  YPOBHSAX; TMPEACTABICHUS O MEXaHW3MaX XHUMHUYECKHX
peakiui, TEPMOJMHAMUYECKHUX W  KHHETHYECKHX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XMMHYECKOM PABHOBECHH, PACTBOPAX M AUCHEPCHBIX CHUCTEMAX;
(baKTOJIOTHYECKHUE CBEJICHHS O CBOMCTBAX, COCTaBe, IMOJYyYEeHHH W 0€30macHOM
HCTOJIb30BAHUN BAXKHEUIIIMX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUUECKOMU
NEATCIbHOCTH  YeJIOBeKa, OOIMX  HAayYHBIX  NPHHIUIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMCHHI: BBISBIATH XapaKTEPHBIC NMPH3HAKW TTOHSTHM,
YCTaHABJIMBATh UX B3aMMOCBA3b, MCIIOJb30BaTh COOTBETCTBYIOIIUE IMOHSITUS MPH
ONHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJB30BaTh XUMUUYECKYIO CHUMBOJIMKY JIs
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUH  XMMHUYECKMX  pEaKIHil,
cucreMarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAWHEHUSX, BUJ XUMHYECKOW CBsI3U (KOBaJEHTHAas,
WOHHAs, METa/UInuecKas, BOJOPOJAHAsS), THUIl KPUCTAUIMUECKON PEHIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSICHSTH 3aBUCUMOCTh CBOMCTB BEIECTB OT
BUJla XUMUYECKOW CBS3M U THUIMA KPUCTAJUTMYECKOW pPEIETKH, OOMEHHBIA H
JTOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBS3H;

chOpMUPOBAHHOCTh  yYMEHHUW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHUE
BEII[ECTBA 10 UX COCTABY, XUMUYECKHUE PEAKIIUU IO PA3TUYHBIM ITPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(M(EKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCJICHUS OJJIEMEHTOB, OOpAaTHMMOCTH, YYacTHUIO Karajiu3aTtopa U
JIPYTHUE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU IS KIacCU(DUKAIIUN
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOopMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MIEPUOJANUECKOTO 3aKkoHa Jl.
N. MeHnneneeBa U IeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONTYIO, OOBICHUTENbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHMUYECKUX OJJIEMEHTOB NE€PBOr0O—YETBEPTOrO IMEPUOAOB
ITepnonnueckou cucremsl [[.11. Menneneesa, HCI0JIb3Ysl IOHATHUSA
«PHEPreTUYECKHE YPOBHU», «IHEPreTUUYCCKHE IMOAYPOBHHMY», «S-, P-, d-aTOMHbBIC
opOuTANIN», «OCHOBHOE M BO30YXAEHHOE DJHEPreTHMUECKHE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKHX DSJIEMEHTOB U MX
coenuHeHUM 10 mnepuogam W rpynmam I[lepuommueckount cucrembr [l .
MeHnneneeBa, BaJlEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh yYMEHHI: XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIM4YHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKAY HEOPraHMYECKMMH BEIIECTBAMU C
IIOMOIIBIO YPAaBHEHNUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

chOpPMHUPOBAHHOCTh YMEHHUS  PACKPBIBATH  CYINIHOCTh: OKHCIWUTEIHHO-
BOCCTAaHOBHUTEIIHHBIX PEAKIIMA MOCPECTBOM COCTABICHUS JIEKTPOHHOTO OanaHca
ATUX peaKkluil; peakluil HOHHOr0 OOMeHa MYTEM COCTaBIICHHS HX MOJHBIX U
COKpAlIEHHBIX  HMOHHBIX  YpPaBHEHMM;  peakuWid  TUIPOIM3d;  peakui
KOMILIEKCOOOpa3oBaHus (Ha MPUMEpPEe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSACHITH 3aKOHOMEPHOCTU MPOTCKAHUS
XUMHUYECKHX PEAKIUN C YYETOM KX SHEPreTHUYECKHX XaPaKTEPUCTHUK, XapaKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pEaKUMh B 3aBUCUMOCTH OT Pa3IMYHbIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMUYECKOI0 PaBHOBECHS TO]] BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh yYMEHHUS XapaKTEpPU30BaTh XHUMHUYECKHE PEaKIIUH,
JIe)KAIIME B OCHOBE MPOMBIIIICHHOTO IMOJYYEHUsSI CEPHOM KHCJIOThI, aMMHUAKA,
oOlllMe Hay4yHbIE MPUHLIMIBI XUMHYECKUX MPOU3BOJICTB; 1EJI€CO00Pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B IMPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILICHUSI PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMOM 3HAHUHW O MeETOJaX Hay4dyHOTO
MO3HAHMS SBJICHUN TMPUPOABI — HAONIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHNE,
AKCTIIEPUMEHT (peaibHbIN U MBICJICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHHS IPUMEHSTh 3TU 3HAHUA MPU SKCIEPUMEHTAIBHOM HMCCJIEIOBAHUMN BELIECTB
U Ui OOBSCHEHHS XUMHUYECKHX SIBJICHUH, HMEKIINX MECTO B TMPHUPOJE,
MPAKTUYECKOMN AEATEIIbHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aUMOCBSI3h XUMHYECKUX 3HAHUH C
NOHATUSIMH U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
00J1e€ 0OCO3HAHHOTO MMOHUMAHHUS MAaTePUATBLHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH pACUYETHI: C HCIOJIb30BAHUEM
NOHSATUN «MaccoBas JI0JIsl BEUIECTBA B PACTBOPE» U «MOJIIPHAST KOHUEHTPALUs;
Macchl BelecTBa WM 00bEMa raza Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMM BEUIECTB; TEIUIOBOTO 3(deKTa
peaKiuu; 3Ha4YC€HHUs BOJOPOJHOTO IMOKA3aTeNsl pacTBOPOB KHUCIOT U IIEJIOYEN C
U3BECTHOW CTENEHBIO AMCCOLMAIMM;, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
OPOJIYKTa pEaKkUuu, €CIM OJHO U3 UCXOJHBIX BELIECTB JIaHO B BUJAE PAcTBOpa C
OTpeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30OBITKE
(uMeeT mpUMEcH); MOJIM BBIXOJA MPOAYKTAa pEaKIuH; OOBEMHBIX OTHOIICHHIM
rasos;

c(hOpPMHUPOBAHHOCTh YMEHUH: CaMOCTOSTENBHO IJIAHUPOBATh W TMPOBOJUTH
XUMHYECKUN  JKCIEpUMEHT  (MPOBEJACHHE  peakuuid  HOHHOTO  OOMeEHa,
MOATBEPKICHUE KAYECTBEHHOTO COCTAaBa HEOPraHUYECKUX BEIIECTB, ONPENCIICHUE
Cpeapl pPacTBOPOB BELIECTB C IIOMOLIBK) HMHAUKATOPOB, W3YyYEHUE BIIUSHUSA
pa3UyHbIX  (AKTOPOB HA CKOPOCTh XHMHYECKOHM  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3aiad 1o TemaM «Metamisl» u  «Hemeramis») ¢
coOI0IeHneM MpaBUil 0€30MacHOTO OOpaIeHus ¢ BEIIeCTBaMH U JabopaTopHBIM
obopynoBanueMm, (GopMymupoBaTh I€lb  HCCIEIOBAaHUS, TPEJACTABIAThH B
paznuyHON (opMe pe3yiabTaThl IKCIIEPUMEHTA, aHATU3UPOBATh W OICHUBATH MX
JOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTbh YMEHUM: COOJI0IaTh TPaBUiia MOJb30BAHUS XUMUYECKOU
nocynol W JabopaTOpHBIM O0OpYyJOBaHWEM, OOpalleHuss C BeElIeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUUYECKUX
OMBITOB, JKOJOTUYECKH 11e1eCO00pa3HOTO TOBEACHUS B OBITY W TPYAOBOU
NEATEIbHOCTU B LIEJIAX COXPAHEHUSI CBOETO 37I0POBbs, OKPYKAIOIICH MPUPOIHON
cpeabl MW JIOCTIKEHHMS €€ YCTOMYHMBOTO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCUYECKOTO JEWUCTBHUS Ha >KUBBIE OPraHWU3MBI ONPEENEHHBIX HEOPTraHUUECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIATH 1IE€JICHANPABICHHBIN TMOUCK
XUMUYECKOU MH(OPMALIUK B Pa3IUYHBIX UCTOUHMKAX (Hay4yHas M y4eOHO-Hay4dHas
auTepaTypa, CpeJcTBa MaccoBoi uH(popmainu, MHTEpHET U apyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(POpPMAIIMIO, TepepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHH C TIOCTaBJICHHON y4ueOHOM 3aadeil.
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content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

KapOoHUIBHBIE COCTUHEHHNS: alTbJICTUIBI U

https://lesson.academy-

3.2 . K . 21
keToHbl. KapOoHOBBIE KUCIOTHI. CII0KHBIE content.myschool.edu.ru/04/10
a¢upsl. XKupsl
https://lesson.academy-
3.3 Vv
[JIeBObt o content.myschool.edu.ru/04/10
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaniye opraHudeckue coeJuHeHUus
4.1 AMUHBI. AMUHOKUCIOTHIL. beku 12 https://lesson.acadermy-
content.myschool.edu.ru/04/10
Hroro mo pazpeny 12
Pa3nen 5. BoicokoMoJiekyJisipHbIe cOeMHEHUSA
51 BLICOKOMOUIE e coe . 6 https://lesson.academy-
' JICKYIIAPHET JUHHCHUA content.myschool.edu.ru/04/10
Hroro mo pazaeny 6
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102



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

KoaungecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHUeE pa3aesioB U TEM nudpoBLIe
Ne n/m P Kourpoasusie | IIpakTHueckue (ucbp )
NPorpaMmbI Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paspnen 1. Teopernyeckue 0CHOBBI XUMHUH
Crpoenue atoma. [leproanueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XUMUYECKUX 9 https://lesson.academy-
' P content.myschool.edu.ru/04/11
anemenToB JI. 1. MeneneeBa
Crpoenue BemecTBa. MHOroo6pasue https://lesson.academy-
1.2 11 1
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 XMMUYCCKUE PeaKIHH 19 1 3 content.myschool.edu.ru/04/11
Hroro mo pazaeny 39
Pa3nen 2. Heopranuveckasi XuMus
https://lesson.academy-
2.1 Hemeranet 31 1 3 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Merauisi 23 1 2 content.myschool.edu.ru/04/11
Utoro mo pazneny 54
Pa3znen 3. Xumusd u JKu3Hb
31 Mertoapl no3HaHNA B XUMUN. XUMHS U 9 https://lesson.academy-
' JKU3Hb content.myschool.edu.ru/04/11
Hroro no pazpeny 9
OBIIEE KOJIMYECTBO HACOB I10 102 4 8
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[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHMUE

10 KVIACC
Ne KoJsnyecTBO 9acoB [ara
DJIeKTpPOHHBbIE HH(POBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer Koutpoabusl | IIpakrtuyeckn | H3Yy4YeHH eCVDOLL
n 0 e padoThl e padoThl | pecyp
[Ipeamer u 3HaueHue
OPraHU4eCcKO XUMUH,
IPEICTABICHEE 0 https://academy-
5 1 content.myschool.edu.ru/lesson/a9f3d191-5ele-
MHOTOOBPASHH 4e24-ac02-¢fh16fad9f6a
OpPraHN4YEeCKUX
COCMHEHU I
DJIEKTPOHHOE
CTpOEHHUE aToma
yriiepoaa (OCHOBHOE U
BO3GYKIGHHOE https://www.youtube.com/watch?v=UVNVQCooD
) 1 C4 https://school.infourok.ru/videouroki/68d891a1-
COCTOTHIL: 85¢7-4512-a52-77c3554388dc
Banentnblie
BO3MOYHOCTH aTOMa
yriepoja
XuMuyeckas CBS3b B
OpPraHU4eCKUX
COCJIMHEHUSIX.
MexaH3MEbL https://lesson.academy-

5 1 content.myschool.edu.ru/lesson/2859ec02-8ecd-
OPpasOBaRHA 4cd8-8531-edad962608fb?backUr|=%62F04%2F 11
KOBaJICHTHOM CBSI3H,
crnocoObl pa3pbiBa
CBsI3€EU
Teopus cTpoenus 1 https://lesson.academy-



https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://www.youtube.com/watch?v=UVNVQCooDC4
https://www.youtube.com/watch?v=UVNVQCooDC4
https://www.youtube.com/watch?v=UVNVQCooDC4
https://school.infourok.ru/videouroki/68d891a1-85c7-4512-a5f2-77c3554388dc
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

OpPraHNYECKUX content.myschool.edu.ru/lesson/c935a58c-ab0e-
coequHenuii A. M. 4¢59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
byrneposa

Buasr nzomepun:

CTPYKTYypHas,

MPOCTPAHCTBEHHAS.

5 DNEeKTpOHHBIE https://www.youtube.com/watch?v=4CTBvtPyYaM
3¢ dexTsI B MOJIEKYIIax
OpPraHN4YEeCKUX
COCIMHCHUI
[IpencraBnenue o
KJ1accu(pUKaluu u
CHCTeMaTH4YeCKas https://lesson.academy-

6 HOMEHKJIATypa content.myschool.edu.ru/lesson/726ee099-e1a9-
(IUPAC) 410f-b8be-b4ch589aead1 ?backUrl=%2F04%2F10
OpPraHNYECKUX
BCIIICCTB
Kiaccuduxarmmst

. https://www.youtube.com/watch?v=HEGVB0oORY

7 peakuuii B ) NY

OpPraHUYeCKON XUMHUH -
https://lesson.academy-
Knaccudukanus content.myschool.edu.ru/lesson/c19e6ffc-7d70-

8 peakuuii B 46cc-a9ee-ebfac27dead9?backUr=%2F04%2F10
OPraHUYECKOM XUMUK https://www.youtube.com/watch?v=HEGVB0oORY

NY
Cucremaru3anus u https://lesson.academy-

9 000011IeHIE 3HAHUH TTO content.myschool.edu.ru/lesson/6abf1680-4eb5-
TeMe 46f2-8ea5-44d63cccf518?backUrI=%2F04%2F10

10 AnKaHbI: https://lesson.academy-
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https://www.youtube.com/watch?v=HEGVBoORYNY
https://www.youtube.com/watch?v=HEGVBoORYNY
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=HEGVBoORYNY
https://www.youtube.com/watch?v=HEGVBoORYNY
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

TOMOJIOTUYECKUH P,
obmias dopmyina,
HOMEHKJIaTypa U
H30MepHs,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

content.myschool.edu.ru/lesson/258ddc06-ec23-
473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

dusznueckue n

https://lesson.academy-

11 XUMHYECKHE CBOMCTBA content.myschool.edu.ru/lesson/258ddc06-ec23-
aJIKaHOB 473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
Haxosxenne aixkaHoB
B pupoe. CToco6E! https://lesson.academy-

12 content.myschool.edu.ru/lesson/258ddc06-ec23-
HOAyHeHHs 1 473c-b3d7-ed82fcaddd022backUrl=%2F04%2F 10
MIPUMEHEHHE ATKAaHOB
[ukmoankaHbl: 00mIas
(opmyua,

HOMEHKJIaTypa 1
HA30Mepus, https://school.infourok.ru/videouroki/bd2a8e22-

13 0COOEHHOCTH c78d-49d6-ac12-e95a5¢3bc9e0
CTPOEHHMS https.//www.youtube.com/watch?v=cDkV6EoDa7Q
XUMHYECKHUX CBOMCTB,

CHOCOOBI MOJTy4EHUS U

MIPUMEHEHHUE

Pemenune pacu€THbIx

3a/1a4 Ha OTpe/IeJICHHE

MOIICKYIAPHOM https://lesson.academy-

14 content.myschool.edu.ru/lesson/7dada027-8448-
bopmytet 418f-b416-fbaledd4abbd?backUrl=9%2F04%2F 10
OpPraHu4eCcKoOro

BCIICCTBA I10
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https://school.infourok.ru/videouroki/bd2a8e22-c78d-49d6-ac12-e95a5c3bc9e0
https://school.infourok.ru/videouroki/bd2a8e22-c78d-49d6-ac12-e95a5c3bc9e0
https://www.youtube.com/watch?v=cDkV6EoDa7Q
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10

MAacCCOBBIM JIOJISIM
ATOMOB DJIEMCHTOB,
BXOJSIINX B €r0
COCTaB.
Cucremaruzanus u
000011IeHIE 3HAHUH 110
TeMe

15

Pemrenne pacu€THbix
3aJ1a4 Ha OIpeieJIeHHe
MOJIEKYJISIPHOU
bopmyIbl
OPraHMYEeCKOTO
BEIIECTBA M0
MacCOBBIM JI0JISIM
aTOMOB 2JIEMEHTOB,
BXO/ISILUX B €r0
COCTaB.
Cucremaruzanus u
00o011eHre 3HaHui 1o
TeMe

https://lesson.academy-
content.myschool.edu.ru/lesson/7dada027-8448-
418f-b416-tbaledd4ab6d?backUrl=%2F04%2F10

16

AJIKEHBI:
TOMOJIOTHYECKUH psf,
obmras ¢popmyina,
HOMEHKJIATypa,
IEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykrypHas u 1uc-
TpaHC-U30MEPHS

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-4158-
4hd1-ae98-18dc1cfh9399?backUrl=%2F04%2F10
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AJIKCHOB

dusznueckue n
XUMHUYECKHE CBOUCTBA

https://lesson.academy-

17 anketios. TTpaBILIO content.myschool.edu.ru/lesson/4038171e-4158-
- LIpasiL 4bd1-ae98-18dc1cfh9399?backUrl=%2F04%2F10
MapkoBHUKOBa
C https://lesson.academy-
MOCOOBI MOTYYEHUS U
18 OVMEHCHIE ATKEHOB content.myschool.edu.ru/lesson/4038171e-4158-
P Abd1-a98-18dc1 cfh93997backUrl=%2F04%2F 10
[TpakTuyeckas padora
Ne 1 o Teme https://lesson.academy-

19 "[lony4yenue sTrneHa content.myschool.edu.ru/lesson/53cd2379-2a45-
U U3y4YEHHUE €0 43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
CBOMCTB"

Pemenue pacuérHbix
3a/1a4 Ha OTIPEICIICHNUE
o https://lesson.academy-
MOJIEKYJIIPHOU
20 o content.myschool.edu.ru/lesson/53cd2379-2a45-
OPMYJIbT 43b1-9f67-7ebcdaf03ce0?backUrI=%2F04%2F 10
Opl"aHI/I‘IeCKOFO
BelllecTBa
Pemenue pacué€rHbix
3a/lad Ha OIIpCACIICHHUC
MOICKVISIDHOI https://lesson.academy-
21 o AP content.myschool.edu.ru/lesson/53cd2379-2a45-
OPMYJIBI 43b1-9f67-7ebcdaf03ce0?backUrI=%2F04%2F 10
OpraHnu4cCKoro
BCIIIECTBA
AJKagueHsl:
COMDSOKEHHEIC https://lesson.academy-

22 p ’ content.myschool.edu.ru/lesson/6df23393-6f08-

I/I3OJ'II/IpOBaHHLIC,

KyMYJIUPOBaHHBIE.

4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
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OcobenHocTH
AJIEKTPOHHOTO
CTPOCHHS

XUMHUYECKHE CBOIICTBA

https://lesson.academy-

23 . content.myschool.edu.ru/lesson/6df23393-6f08-
COTPAACHHBIX THCHOB 4h9f-ae01-a983b95b854a?backUrl=%2F04%2F 10
Crioco0OblI IoJTydeHuUst U https://lesson.academy-

24 MIpUMEHEHHE content.myschool.edu.ru/lesson/6df23393-6f08-
aJIKaJINEeHOB 4h9f-ae01-a983b95b854a?backUrl=%2F04%2F10
AJIKVHBL:

TOMOJIOTHYECKH psi,
oOmas dhopmyia,
HOMeHlj-)[af }; https://lesson.academy-

25 ypa, content.myschool.edu.ru/lesson/05c¢9a929-6741-
JICKTPOHHOC 1 4d7c-84b5-009292468356?backUrl=%62F04%2F 10
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,

(hu3UYecKue CBOMCTBA
X o https://lesson.academy-
HNMHNYCCKHUEC CBOUCTBA

26 content.myschool.edu.ru/lesson/05c¢9a929-6741-
AIKUHOB 4d7c-84b5-0092924683562backUrl=%2F04%2F 10
KauectBennrie https://lesson.academy-

27 peaxIy Ha TPOUHYIO content.myschool.edu.ru/lesson/05c¢9a929-6741-
CBS3B 4d7c-84b5-009a92468356?backUrl=%2F04%2F10
Cl10COGb! TONVICHIS I https://lesson.academy-

28 yi content.myschool.edu.ru/lesson/05c¢9a929-6741-
TIPUMCHCHNC aJIKHHOB 4d7¢-84b5-009a924683562backUrl=%2F04%2F 10
Pemenue 3amau: https://lesson.academy-

29 pacuéTsl 1o content.myschool.edu.ru/lesson/6¢919641-7956-

YpaBHEHUIO

4130-b1fd-c7e71db395d7?backUrI=%2F04%2F 10



https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10

XUMHUUYECKOHN peakuu

Cucremarusanus

https://lesson.academy-

30 0000I1ICHIE 3HAHUI T10 content.myschool.edu.ru/lesson/6¢919641-7956-
TEME 4130-b1fd-c7e71db395d7?backUrI=%2F04%2F10
ApeHsl:

TOMOJIOTUYECKUH P,
obmas gopmyina,
HOMEHKJIaTypa. https://lesson.academy-

31 ONEeKTpOHHOE U content.myschool.edu.ru/lesson/d86d7d00-d5h4-
MIPOCTPAHCTBEHHOE 491d-aded-c3ddal9feef4?backUrI=%2F04%2F10
CTPOEHHUE MOJICKYIT
OeH30J1a ¥ TOJIyoJ1a, UX
¢buznueckue cBONCTBa
XVMHUYECKHE CBOMCTBA https://lesson.academy-

32 apEHOB: PEaKIuu content.myschool.edu.ru/lesson/d86d7d00-d5b4-
3aMeIeHUs 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
XUMHYECKHE CBOMCTBA
apCHOB: pCaKUMHU https://lesson.academy-

33 MIPUCOETUHEHMS, content.myschool.edu.ru/lesson/d86d7d00-d5b4-
OKHCJICHHE TOMOJIOTOB 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
OcH3011a
XUMHUYECKHE CBOMCTBA
apEHOB: peaKkUuu https://lesson.academy-

34 MIPUCOEAUHEHUS, content.myschool.edu.ru/lesson/d86d7d00-d5b4-
OKHCJICHHE TOMOJIOTOB 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
OeH3oJ1a
OcoOenHoctu https://lesson.academy-

35 XUMHUYECKHUX CBOMCTB content.myschool.edu.ru/lesson/6abf1680-4eb5-

CTHpOJIa

46f2-8ea5-44d63cccf518?backUrI=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10

Pemrenne pacy€THbIx
3aJad Ha OIIpe/IeICHUE

https://lesson.academy-

MOJIEKYJIIPHOU

36 content.myschool.edu.ru/lesson/6¢919641-7956-
(bopyis! 4130-b1fd-c7e71db395d77backUr|=%2F04%2F 10
OPraHU4YECKOTO
BELEeCTBA
Pemrenne pacy€THbIxX
3aJ1a4 Ha OTIPEJICIICHIE

o https://lesson.academy-
MOJIEKYJISIPHOU
37 o content.myschool.edu.ru/lesson/6c919641-7956-
OPMYIIbI 4130-b1fd-c7671db395d7?backUrl=%2F04%2F 10
OPraHUYECKOTO
BElEeCTBA
CL10COGE! IOMVICHIS I https://lesson.academy-

38 i content.myschool.edu.ru/lesson/d86d7d00-d5b4-
TPUMCHCHHNE apeHOB 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
T'eneTnyeckass CBS3b
MEKITY pasHIHBIMH https://lesson.academy-

39 yPp content.myschool.edu.ru/lesson/6¢919641-7956-
fraccamu 4130-b1fd-c7e71db395d72backUrl=%2F04%2F10
YIIE€BOJIOPOJOB
Pacuétel o
ypaBHeHI/IHM

o https://lesson.academy-
XUMHUYCCKUX PCAKIIHNH.
40 C content.myschool.edu.ru/lesson/6¢919641-7956-
HMCTEMATHSAHA 1 4130-b1fd-c7e71dh395d7 ?backUrl=%62F04%2F 10
0000111eH1Ee 3HAHUH 110
TeEME
IIpuponHslii ras. https://lesson.academy-

41 [TonyTHbIe HEDTAHBIE content.myschool.edu.ru/lesson/99557a5e-2221-
rasbl 43e0-97b8-983de535c44d?backUr|=%2F04%2F10

42 KameHHbI#1 yrons n https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

IIPOJIYKTBI €TO

content.myschool.edu.ru/lesson/99557a5e-2221-

nepepaboTKH 43e0-97b8-983de535c44d?backUrl=%2F04%2F10
Hed1b 1 ciocoOsI eé
nepepaboTKH. https://lesson.academy-

43 [Ipumenenne content.myschool.edu.ru/lesson/99557a5e-2221-
TIPOJIYKTOB 43e0-97h8-983de535c44d?backUr|=%2F04%2F10
nepepaboTku HePTH
I'eneTnyeckas CBI3b
MEZKTy PAATHHIHBIME https://lesson.academy-

44 content.myschool.edu.ru/lesson/6¢919641-7956-
flaccamit 4130-b1fd-c7e71db395d72backUrl=%2F04%2F 10
VTIICBOJIOPOJIOB
I'eneTmueckas CBA3b
ME3ITY PAATHIHEINK https://lesson.academy-

45 content.myschool.edu.ru/lesson/6¢919641-7956-
foraceam 4130-b1fd-c7e71db395d72backUrl=%2F04%2F 10
YTJII€BOJIOPOJIOB
["asmoreHonpoOn3BOIHBI
€ yIJIeBOJOPOJIOB:

46 AEKTPOHHOE https://www.youtube.com/watch?v=1tfZiVko9lc
CTPOCHHE; pEeaKINU
3aMeILCHUS raJIoreHa
JeicTBue menoyeii Ha
TaJIOT€HITPOU3BO/THEIC.

47 BzaumonetictBue https://www.youtube.com/watch?v=1tfZiVko9lc
JUTAJIOT €HAIKAHOB C
MarHueM 1 ITMHKOM
CucremaTuzanus u

48 06obIeHKE 3HARMN 110 https://www.youtube.com/watch?v=1tfZiVko9lc
pazneny

"YrneBonopoisr”



https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=1tfZiVko9Ic
https://www.youtube.com/watch?v=1tfZiVko9Ic
https://www.youtube.com/watch?v=1tfZiVko9Ic

49

KonTtponsHas pabota
o TeMe
"YrneBoropo "

https://lesson.academy-
content.myschool.edu.ru/lesson/6abf1680-4eb5-
4612-8ea5-44d63cccf5187backUrl=%2F04%2F10

50

[IpenenpHble
OJIHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHM P,
obmas popmyina,
CTpPOEHUE MOJIEKY,
nu3zomepus,
HOMEHKJIaTypa,
KJaccuuKanms,
(bu3UYecKre CBOMCTBA

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

51

XUMHAYEeCcKHe CBOMCTBA
peAeTbHBIX
OJTHOATOMHBIX
CITUPTOB

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

52

CriocoObl moTy4eHus 1
MIpUMEHEHHE
OJIHOATOMHBIX

CIHUPTOB

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

53

ITpocTeie 3¢hupsr:
HOMEHKJIATypa U
H30Mepus,
0COOEHHOCTHU
buznuecKkux u
XUMHUYECKUX CBOMCTB

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

54

MHoroaToMHEIE
CITUPTHI:
STUJIEHTJINKOJID U

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



https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

TJIALIEPUH, UX
¢busnveckue u
XUMHUYECKHE CBOMCTBA

CrniocoObI moTydeHus 1

55 MIPUMEHEHHE https://lesson.academy-
MHOTOAaTOMHBIX content.myschool.edu.ru/04/10
CIIUPTOB
@DEHOJ: CTpOEHUE

56 MOJIEKYJIBI, https://lesson.academy-
(hm3HYecKre CBOMCTBA. content.myschool.edu.ru/04/10
ToxcuuHoCTh PeHOTA

57 XHUMUYECKHE CBOMCTBA https://lesson.academy-
¢deHona content.myschool.edu.ru/04/10
CriocoOplI moTyueHus 1 https://lesson.academy-

58
npuMeHeHue eHoa content.myschool.edu.ru/04/10
[TpakTuyeckas pabora
Ne 2. Pemienue https://lesson.academy-

59 IKCIIEPUMEHTAITBHBIX content.myschool.edu.ru/lesson/75957f70-50f4-
3a7a4 1o Teme 4910-b706-ac2d1b0f4c26?backUrI=%2F04%2F10
"Cruptsl 1 heHonsr"

CucremaTtu3zanus u
60 0GOGIIeH e 3HAHHI 110 https://lesson.academy-
content.myschool.edu.ru/04/10
TeMe
ANbJIETU/IbI U KETOHBI:
ANEKTPOHHOE

61 CTPOEHHE https://lesson.academy-
KapOOHMIIbHON content.myschool.edu.ru/04/10
TPYIIIIBI;

TOMOJIOTUYCCKHUEC



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/04/10
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psiabl, oOrmas
bopmyna, u3oMepus u
HOMECHKJIATypa

AJTbJIETU/IBI U KETOHBI:
¢bu3nvecKkue CBOMCTBA;

https://lesson.academy-

62 peakiuu content.myschool.edu.ru/04/10
MMPUCOCINHCHUA
Peaknuun oxuciaeHus u
63 KauyeCTBCHHEIC https://lesson.academy-
pEaKIUH anbJIETUI0B U content.myschool.edu.ru/04/10
KETOHOB
64 CriocoOsI moTy4eHust https://lesson.academy-
aJbETUIOB U KETOHOB content.myschool.edu.ru/04/10
OIHOOCHOBHEIE
npeaeIbHbIC
65 KAPBOHOBAIE KHCHOTAI https://lesson.academy-
’ content.myschool.edu.ru/04/10
0COOEHHOCTH
CTPOCHHS UX MOJICKYJI
Nzomepust u
HOMEHKJIaTypa
66 KAPGOHOBELX KHCIIOT, https://lesson.academy-
content.myschool.edu.ru/04/10
uX pU3HIECKHE
CBOMCTBa
XHUMHUYECKHE CBOMCTBA
IIpeAEIbHBIX https://lesson.academy-
67
OJHOOCHOBHBIX content.myschool.edu.ru/04/10
KapOOHOBBIX KUCIIOT
68 OC0OEHHOCTH CBOMCTB https://lesson.academy-

MYypaBbUHOM KHUCIIOTHI.

content.myschool.edu.ru/04/10
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MHuoroo6pa3zue
KapOOHOBBIX KHCIIOT

OcobGenHocTH
CBOMCTB:
Here)IeJII)HI)IX Hu

apOMaTUYECKIX
KapOOHOBBIX,
69 HKAPGOHOBBIX https://lesson.academy-
P ’ content.myschool.edu.ru/04/10
T'HJIPOKCUKapOOHOBBIX
KHCJIOT.
[IpencraBurenu
BBICIINX KAPOOHOBBIX
KHACJIOT
Ilousttue o
70 T — https://lesson.academy-
p A content.myschool.edu.ru/04/10
KapOOHOBBIX KUCJIOT
CriocoObl moTyueHus 1
https://lesson.academy-
71 MIPUMEHEHUE
content.myschool.edu.ru/04/10
KapOOHOBBIX KHCIIOT
Crnoxubie duphr:
TOMOJIOTHYECKHH P,
72 o6mas hopmysa https://lesson.academy-
pMyIIa, content.myschool.edu.ru/04/10
HU30MEepHUs U
HOMEHKJIaTypa
duznueckue n
. https://lesson.academy-
73 XUMHUYECKHE CBOMCTBA
content.myschool.edu.ru/04/10
3¢upoB
7 Pemrenne pac4€THbIX https://lesson.academy-

3aav: 1o ypaBHCHUTIO

content.myschool.edu.ru/lesson/9834d408-386d-
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XUMHUYECKOM PEAKLIUH,
Ha OIIpe/ieIIeHue
MOJIEKYJIIPHOU
bopmysl
OpPraHUYEeCKOro
BEILECTBA

444a-8de3-7efba8h98cdb?backUrl=%2F04%2F10

[IpaxTnueckas pabora
Ne 3. Pemenue

AKCIEPUMEHTATBHBIX https://lesson.academy-

75 3aJ1a4 10 TeEMeE content.myschool.edu.ru/lesson/9834d408-386d-
"KapGonoBbie 444a-8de3-7efha8b98cdb?backUrl=%2F04%2F10
KUCHOTEL CII0KHBIE
3¢upsr"

Kupsl: ctpoeHue,
dusmaecxme https://lesson.academy-

76 . content.myschool.edu.ru/lesson/71ac43f2-a0d4-
XUMITHECIKIE CBOMCTBA 4945-a0eb-159¢cd5f4d9f2backUr|=962F04%2F10
(ruzponus)

OCco0OEeHHOCTH CBOICTB
:)Kii:i;lconepmamnx https://lesson.academy-
77 HeIpe e B HBIX content.myschool.edu.ru/lesson/71ac43f2-a0d4-
4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
YKUPHBIX KHCIIOT.
Kupsl B mpupoe
Mpgb1a Kak coin
BBICIINX KapOOHOBBIX
KHGIIOT, HX MOIOIIEE https://lesson.academy-
78 content.myschool.edu.ru/lesson/71ac43f2-a0d4-

nericrsue. Ilorgarue o
CUHTETUYECKUX
MOIOIIUX CPEJICTBAX

4945-a0eb-1e59cd5f4d9f?backUrI=%2F04%2F10
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(CMC)

T'eneTnueckas cBSI3b
YIJIEBOJOPOJIOB U

https://lesson.academy-

79 KHMCJIOPOACO ACPKAILIHX content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
OpraHuYeCKUX 4b8f-a40f-cofe7c9cabf8?backUrl=%2F04%2F10
BEILIECTB
PacuéTe o . . .

80 ABHOHISIM https://school.infourok.ru/videouroki/134f640e-
M 5 6809-40¢f-99e8-ee41h9afd5c2
XUMHYCCKUX peaKIII/II/I
CucreMaruzamys https://lesson.academy-

81 0000111eH1E 3HAHWIT IO content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
TEME 4h8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
Oo6i1mas
XapaKTepUCTHKA

11eBOIOB 1 https://lesson.academy-

82 yr content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
KaccupuKanus 4b8f-a40f-cOfe7cIcab3?backUrl=9%62F04%2F 10
YTJIeBOJIOB (MOHO-, JTH-

Y TIOJICAXaPH/IBI)
MoHocaxapu/ibl:
(u3uYecKkre CBOKCTBA https://lesson.academy-

83
U HaXO0KICHUE B content.myschool.edu.ru/04/10
MIPUPOJIC
IIpumenenue

84 TJIFOKO3bI, €€ 3HAaYCHHUE https://lesson.academy-

B JKU3HEIEATEIIbHOCTH content.myschool.edu.ru/04/10
opraHusMa
HCaxapuabl:
A pu https://lesson.academy-
85 caxaposa, MajabTO3a U

nakTo3a. Haxoxaenue

content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://school.infourok.ru/videouroki/134f640e-6809-40ef-99e8-ee41b9afd5c2
https://school.infourok.ru/videouroki/134f640e-6809-40ef-99e8-ee41b9afd5c2
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
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B IIPUPOJE U
IIPUMEHEHHE
JcaxapuiioB

86

[Tonucaxapupr:
CTpOEHHE
MaKpOMOJIEKYI,
¢buznueckue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE

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

87

TTousrtue 00
I/ICKYCCTBGHHBIX
BOJIOKHAX

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

88

Pemenue pacueTHbIx
3aJ1a4 Ha OTpeieIeHHe
JI0JIU BBIXO/1a
MPOJIyKTa PEaKIuu OT
TEOPETHUECKI
BO3MO>KHOTO

https://school.infourok.ru/videouroki/134f640e-
6809-40ef-99e8-ee41b9afd5c2

89

Cucremarusanus u
0000111eHrE 3HAaHWI IO
pazzaeny

https://lesson.academy-
content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
4h8f-a40f-c9fe7c9cdbf8?backUrl=%2F04%2F10

90

KonTtponsHas pabora
1o TeMe
"Kucnopoacoaepxari
M€ OpraHnyecKue
coeuHeHus"

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

91

AMUHSLIL
Kiaccudukanusi,
CTPOEHHUE MOJIEKYT,

https://lesson.academy-
content.myschool.edu.ru/04/10
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oOrmas popmyia,
M30Mepus,
HOMEHKJIATypa U
¢bu3nveckne cBoiicTra

92

XUMHYECKHUE CBOIICTBA
anuaTUIeCKUX
aMHHOB

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

93

AHWIMH: CTPOEHUE
aHWJIMHA,
0COOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

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

94

CriocoOplI moTyueHus 1
MIPUMEHEHHE
anupaTHIECKUX
aMHHOB

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

95

AMMPHOKHCIIOTHI:
HOMEHKJIaTypa 1
H30MepHs,
(hm3uYecKue CBOMCTBA.
OtnensHbIE
MPEACTaBUTENH O
AMMHOKHCJIOT

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

96

XHUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OHOJIOTHYECKOE
3HAYEeHUE
amuHokuciiotr. CuHTe3
Y TUAPOJIN3 MENITUIOB

https://lesson.academy-
content.myschool.edu.ru/04/10
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97

benku kak npupoassie
IIOJINMEPBI; CTPYKTYPBI
0eKoB

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

98

XUMHUYECKHE CBOIICTBA
OEJIKOB

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

99

A3oTconepxalime
reTepOLMKINYECKUE
COEIMHEHUSI.
Hyxnennosbie
KHCJIOTBI: COCTaB,
CTpOEHHE U
Ouosoruyeckas poJib

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

100

[TpakTuyeckas pabora
Ne 4. Pemrenue
AKCIIEPUMEHTAITLHBIX
3aJa4 10 TEME
"AzoTcoepxKariue
OpraHNYECKHE
coenuuenus"

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

101

[TpakTryeckas padora
Ne 5. Pemrenue
AKCIIEPUMEHTAIILHBIX
3a7a4 10 TEME
"Pacnio3HaBanue
OpPraHNYECKUX
coequHeHun"

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

102

KounTponsHas padora
o TeMe
"AzoTcoaepxariue

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



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

OpraHNYeCcKue
coemuuenus"

103

OCHOBHBIE TTIOHATHUSI
XUMUHU
BBICOKOMOJICKYIISIPHBIX
COCIMHEHUN 1 METOIBI
HUX CUHTE3a —
MOJIMMEPU3AIUS U
IIOJINKOHIEHCALIUS

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

104

IInacTmaccerl.
Vrunuzanusa u
nepepaboTKa MIacTuKa

https://vtorothody.ru/pererabotka/plastika.html

105

DJ1acTOMEpHI:
HaTypaJIbHBIN
CUHTETHYECKHE
Kaydyku. Pe3una

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

106

Bouokna:
HaTypajbHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
ITonmumepsr
CHEIUAILHOTO
Ha3HAYEHUs

https://school.infourok.ru/videouroki/571318d0-
844d-49fa-b0eb-f1597ec11f90

107

[IpakTrueckas padorta
Ne 6. Pemrenuie
AKCIIEPUMEHTAIILHBIX
3aJ1a4 110 TeEMe
"Pacno3HaBaHue
IIaCTMAacC ¥ BOJOKOH"

https://lesson.academy-
content.myschool.edu.ru/04/10
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O06o0611eHNE U
cucreMarul3anuvsa
H3y4EHHOI'O

108
MaTepuasa 1o TeMe

"BbICOKOMOJIEKYIISIPH

ple coequHeHus"

https://lesson.academy-

content.myschool.edu.ru/04/10

OBIIEE KOJIMYECTBO
YACOB I1O [TPOT'PAMME

108



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

11 KJIACC

KoaunuecTBo yacoB

Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrpoJbnbie | Ilpakrnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesibHbIE PeCypchl
padoThI padoTbI
Atom. CocTaB aTOMHBIX
o https://lesson.academy-
1 snep. XUMHYECKUI 1
content.myschool.edu.ru/04/11
3yeMeHT. M30Tonbl
CrpoeHue 3MeKTPOHHBIX
2 06OI0UCK ATOMOB 1 https://lesson.academy-
’ content.myschool.edu.ru/04/11
KBAHTOBBIC HHUCJIAa
Kiaccuduxarms
https://lesson.academy-
3 XHUMHUYECKHX DIIEMEHTOB (S-, 1
content.myschool.edu.ru/04/11
p-, d-, f-amemenTHI)
4 Pacnpenenenue s3neKTpoHOB 1 https://lesson.academy-
IO AaTOMHBIM OPOUTAIIIM content.myschool.edu.ru/04/11
DJIEKTPOHHBIE
KOH(HIypaluu aTOMOB https://lesson.academy-
5 1
3JIEMEHTOB B OCHOBHOM U content.myschool.edu.ru/04/11
BO30YX/IEHHOM COCTOSTHUH
DIEKTPOHHBIE
6 KOH(UIYPALIH HOHOB 1 https://lesson.academy-
yp ) content.myschool.edu.ru/04/11
DIIEKTPOOTPULIATEILHOCTD
[Iepronnueckuii 3aK0H U
[lepuoanueckas cucrtema
https://lesson.academy-
7 XUMHYECKHUX dIIeMeHTOB /1. 1

H. Menneneena, cBSI3b C
COBPEMEHHOU TeOpUEH

content.myschool.edu.ru/04/11
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CTPOEHUS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XHUMHYECKUX 3JICMEHTOB U
00pa3yeMbIX IMH TIPOCTHIX
Y CJIOXHBIX BEIIIECTB 10
TPYIIIaM U TIEPUOJIaM

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

Cucremarusanus 1
000011IeHE 3HAHUI 10 TEME

10

Buaer xuMmaeckoi CBSI3H.
MexaHnu3mbl 00pa3oBaHUs
KOBaJICHTHO CBSI3H.
Boaoponnas cBsi3b.
MexMOoneKynsipHbIe
B3aMOJIECHCTBU

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

11

BasieHTHOCTB 1 BaJICeHTHBIE
BO3MOYHOCTH aTOMOB.
CBs3b 2JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX
reOMETPUUYECKUM
CTpOCHUEM

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

12

HpencraBneHI/m (¢}
KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U
HOMCHKJIaTypa

13

Beniectsa MOneKynsipHOTO
1 HEMOJIEKYJIIPHOTO
cTpoeHus. Tumsl
KPUCTANIMYECKUX PELLIETOK

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

[TonaTHE O AUCTIEPCHBIX

https://lesson.academy-

14 cucreMax. IIpencrasinenune o
el content.myschool.edu.ru/04/11
KOJUJIOMJIHBIX pacTBOpax
HctuHHbIE pacTBOPSI:
HACBIIIICHHBIC U
15 HEHACHIIICHHbIE https://lesson.academy-
’ content.myschool.edu.ru/04/11
PacTBOPUMOCTb.
Kpucrammornapatst
16 Crioco0ObI BEIpaKEHUS https://lesson.academy-
KOHIIEHTPALIMHA PaCTBOPOB content.myschool.edu.ru/04/11
Pemenue 3amau ¢
HCIIOJIL30BAHUEM MOHITHI
17 "MacCOoBas IO https://lesson.academy-
) " content.myschool.edu.ru/04/11
pacTBOpEHHOTO BelIecTBa',
"MoJIsIpHasi KOHLIEHTpaus"
Knaccuduxanus n
18 HOMEHKIATYDA https://lesson.academy-
yp content.myschool.edu.ru/04/11
HEOPraHUYECKHUX BEIESCTB
19 CucreMaTH3anus u https://lesson.academy-
0000111eH1E 3HAHUIT IO TEME content.myschool.edu.ru/04/11
KontponpHas padoTa no
teMaMm "CtpoeHue aToma.
ITeprotyeckuii 3ak0H U https://lesson.academy-
20 [lepuoanueckas cucrtema content.myschool.edu.ru/lesson/cc14f97b-

XMUMHUYECKUX eMeHTOB /1.
W. Mengeneena",
"CTpoeHue BellecTBa.
Mmuoroo6pasue BeriecTs"

ada3-4ac9-a123-
dadc40973c6f?backUrl=%2F04%2F11
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KonTtponsHas pabota o

temaM "CTpoeHue aroma.
[Iepnoanyeckuil 3aK0H U
[Iepnoanueckas cucrema

https://lesson.academy-
content.myschool.edu.ru/lesson/cc14f97b-

21 XUMHYECKHUX JIEMEHTOB /J[. ada3-4ac9-a123-
H. Menpaeneena", dadc40973c6f?backUrl=%2F04%2F11
"CTpoeHue BelecTna.
Mmuoroo6pasue Beriect"
Kinaccuduxarms
XUMHUYECKUX PEAKIINH B
HEOPraHU4eCcKOi 1 https://lesson.academy-
27 OPraHN4eCcKO XUMHUH. content.myschool.edu.ru/lesson/847d1752-
3aKoH COXpaHEHHUS MacChl 151b-4501-8390-
BEILIECTB; 3aKOH COXPaHEHUS 129649f6c913?backUrI=%2F04%2F11
Y MIPEBPAILCHUS SHEPTUU
[IPU XUMHUYECKUX PEAKLIHIX
Tennossie 3hPeKThI
XUMHUYECKUX PEaKIuil. https://lesson.academy-
23
Tepmoxumuueckue content.myschool.edu.ru/04/11
YpaBHEHHUS
Brruucnenus no
YPaBHEHHUSM XUMHYECKUX
o peai https://lesson.academy-
content.myschool.edu.ru/04/11
TEPMOXUMHUYECKIUM
YPaBHEHUSM
CKopoCTh XMMUYECKON
o5 peakuuu, e€ 3aBUCUMOCTD OT https://lesson.academy-

pa3nuYHbIX (PAaKTOPOB.
Karanu3 u xaranusaropbl

content.myschool.edu.ru/04/11
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26

T'omMorennsie
FE€TEPOTEHHBIE PEAKLIUU

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

27

[IpakTtuyeckas padora Ne 1
1o reme "BnusiHue
pa3nu4HbIX (PAaKTOPOB HA
CKOpPOCTh XUMHUYECKOU

peakuun"

28

OO6paTumble 1 HEOOpaTUMBIE
peakunn. XuMHYECKOE
paBHOBecHe

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

29

[Mpaktudeckas padoTa Ne 2
no teme "Bnusinue
pasIUyHBIX (DaKTOPOB Ha
MOJIOKEHHE XUMHYECKOTO
paBHOBecus"

30

DIIEKTPOIUTHYECKAS
nuccouranus. CUIIbHbIE U
ci1abble ANIEKTPOJIUTHI.
CreneHp auccouualiu

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

31

HoHHOE pOn3BeICHIE
BoJibl. Cpeia BOJHBIX
pacTtBopoB. Bogopoaubrii
nokaszatens (PH) pactsopa

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

32

I'mpoponns conent. Peakuuu,
MPOTEKAIOILINE B PACTBOPAX
3JIEKTPOJIUTOB

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

33

[IpakTnyeckas padota Ne 3
1o TeMe "XuMudeckue
peakimu B pacTBOpax
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3IEKTPOIUTOB"

34

OKHCIUTENBHO-
BOCCTAHOBUTCIIBHBIC
peakuuu. Baxknenmmue
OKHCJIUTECIIU N
BOCCTAHOBHTEIIN

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

35

Metona 31€KTPOHHOTO
(271€KTOHHO-MOHHOT0)
OanaHca

36

DIEeKTPOIIU3 PaCTBOPOB U
pacIiiaBoB BEIIECTB

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

37

Pemenue 3aga4 pa3innuHbIX
THUIIOB

38

Pemenue 3aga4 pa3inuHbIxX
THUIIOB

39

CucreMaTuszanus 1
000011IeHKE 3HAHNT 10 TEME
"Xumuueckue peakiuu"

40

KonTtponpHas pabota 1mo
TeMme "XuMuyeckue
peakiuu"

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

41

[TonoxeHre HEMETAIIOB B
[Teproguueckoii cucTeme
XUMHYECKHX 3JIEMEHTOB /J.
N. Menneneesa u
0COOEHHOCTH CTPOEHUS UX
atomoB. du3nyeckue
CBOMCTBA HEMETAILJIOB

https://lesson.academy-
content.myschool.edu.ru/04/11
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42

AIOTpOTIMS. HEMETAIIOB
(Ha mpumepe KUcIopoa,
cepsl, hocdopa u yrirepoia)

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

43

Bopopoa: nonyuenue,
¢bu3nvecKre U XUMUYECKHE
cBoricTBa. ['mapuel

44

T'amoreHsl: HaX0XACHUE B
MIPUPO/IE, CIIOCOOBI
noJstyueHus, pusnueckue u
XUMHUYECKHE CBOMCTBA

45

l"anorenoBOAOPOIBIL.
Baxnuetimme
KHUCJIOPOICOIEPKAILINE
COCAMHEHMS TaJIOTCHOB

46

JlabopaTopHbIe 1
MIPOMBIIIIIEHHBIE CTIOCOOBI
MOJTyYCHUS TAJIOT'CHOB.
[IpuMeHeHue TaJIoTeHOB U
HUX COCTMHEHUN

47

[TpakTrueckas padbora Ne 4.
Pemenue
IKCIIEPUMEHTAJIBHBIX 3a]1a4
no teme "T"anorensr"

48

Kucnopona: nabopatopusie u
IIPOMBIIIJIEHHBIE CITOCOObI
NoJTy4eHus1, Gu3ndeckue u
XMMUYECKHE CBOMCTBA.
O3oH. [Ipumenenune
KHCJIOPOJa ¥ 030HA



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

49

OKcHbl U TEPOKCHUIBI

50

Pewrenue 3a1a4 pa3nuaHbIX
THUIIOB

51

Cepa: HaxOXJIeHUE B
MIPUPOJIC, CIIOCOOBI
noJstyueHus, pusnueckue u
XUMHUYECKHE CBOMCTBA

52

CepoBoiopo, Cynb(uibl

53

Kucnopoaconepxamue
COCTMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB
CEpPHOM KUCIIOTBI

54

[TpakTrueckas padorta No 5.
Pemenue
SKCIEPUMEHTAJIbHBIX 3a/1a4
no teme "Cepa u eé
coenuuenus"

55

A30T: HaXOXK/IeHUE B
MIPUPOJIE, CIIOCOOBI
nostyueHusi, pusndeckue u
XMUMHYECKHE CBOMCTBA.

AMMUaK, HUTPUJIbI

56

Kucnopoacoaepxarie
COECIMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB
A30THOM KHCJIOTHI

57

[Ipumenenue azoTa u ero
COeqMHEHUN. A3OTHBIE




y1oOpeHus

58

docdop: HaAXOKICHHUE B
MIPUPOJIC, CIIOCOOBI
MOJTy4eHus1, pru3nIecKue u
XUMHUYECKHE CBOMCTBA.
®ochuast u pochun

59

Oxcunpl dpocdopa,
hochopcoaepxarue
kucyoTel. Conu hochopHOi
KHCJIOTHI

60

[Ipumenenue pochopa u
€ro COeIMHEHUI.
docdopubie ynoOpeHus

61

[TpakTrueckas padora No 6.
Pemenue
SKCIIEPUMEHTAIbHBIX 3a/1a4
o Teme "Azot u pochop u
ux coeaunenus"

62

VYriepoi: Hax0XKJIeHUE B
MPHUPOJIC, AJUIOTPOITHBIC

Mo uduKanun; pusnueckue
M XUMHYECKHE CBOICTBA,
MIPUMEHECHHE

63

Oxcup yrnepoaa(Il), oxcug
yraepoaa(IV), yronbnas
KHUCJIOTa U €€ COJIU

64

Pemenue 3amau PAa3JIMIHBIX
THIIOB




65

Kpemuuii: HaxoxaeHUE B
pPUPOJIE, CLIOCOOBI
MOJTy4eHus1, Pru3nIecKue u
XUMHYECKHE CBOKCTBA

66

Oxcup kpemuus(1V),
KpeMHHEeBask KUCJIOTa,
CHJIMKATBI

67

[IpuMeHeHne KpeMHUs U €ero
coegunennii. CTeKII0, ero
MOJIy4€HHue, BUbI CTEKIa

68

Pemenue 3aga4 pa3inuHbIX
THUIIOB

69

CucreMaTuszanus u
000011IeHE 3HAHUI IO TEME
"Hemetamier"

70

KonTtponbHas pabota mo
teme "Hemeramsr"

71

AnHanus pe3ynbpTaToB
KOHTPOJILHOU paboThl,
KOPPEKIHsI OIHO0K

72

[TonoxeHne MeTaIIoB B
[Tepuouyeckoii cucreme
XUMHYECKHX JIEMEHTOB.
OCOoOeHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK
aTOMOB METAJJIOB

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

73

O6mue pusnveckue
CBOMCTBA METAJUIOB.

https://lesson.academy-
content.myschool.edu.ru/04/11
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IIpuMeHeHne MeTauIoB B
OBITY M TEXHUKE

74

CrinaBbl METAJIOB.
Koppo3zus meramios

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

75

Pewrenue 3ana4 pa3nuaHbIx
TUIIOB

76

DNEeKTPOXUMUYECKUN PSiJT
HaIpsHKEHUHA METaJUIOB.
O61ue crocoObl MoTy4eHust
METaJJIOB

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

77

OO01as XxapakTepucTuKa
MeTamioB [A-rpynmst
[Tepuoanueckoit CUCTEMBI
XMUMHYECKUX JIEMEHTOB.
Harpwuii u xanuii:
noJy4yeHue, GU3nIeCKue u
XMUMHYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCMHEHUI

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

78

OOwast xapakTepuCTUKa
MetamioB [IA-rpynmnsl
[leproguueckoi cucTeMsl
XMMHMYECKUX JIEMEHTOB.
Marnuii u KajabIuu:
noJiy4eHue, Gpu3ndeckue u
XUMUYECKUE CBOWCTBA,
IIPUMEHEHHE MPOCTBIX
BEILECTB U UX COCIUHEHUN

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

79

Ké&ctkocTh BOJbI U CITIOCOOBI

https://lesson.academy-
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€€ yCTpaHEeHUs

content.myschool.edu.ru/04/11

80

ANOMUHMIL: TIOJy4YeHHE,
¢bu3nvecKre 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHNE

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

81

AmdoTepHbIe CBOKCTBA
OKCHJIa ¥ THIPOKCHIA
QTIOMUHHS,
THIPOKCOKOMILIEKCHI
QTIOMUHUS, UX TIPUMEHEHNE

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

82

Pemenue 3aga4 pa3innuHbIX
THUIIOB

83

[IpakTueckas padora Ne 7.
Pemmrenne
IKCIIEPUMEHTAJIbHBIX 337124
1o TeMe ""MeTaabl TIIaBHBIX

noarpynmn"

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

84

OO6mras xapakTepucTuKa
METAJIJIOB OOOYHEIX
noarpymnmn (b-rpyrm)
[Teproauueckoil cucTeMbl
XUMHYECKHX DJIEMEHTOB

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

85

DOu3ndecKue 1 XUMUYSCKUE
CBOICTBa XpoMa H €ro
CO€OUHEHMH, UX
IIPUMEHEHHUE

86

Baxueiinue coenuHeHUA
Mapraua. [lepmanranar
KaJlusl, €ro OKHUCIIMTEIILHBIC
CBOMCTBA
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87

duznyeckre 1 XUMHYCCKIE
CBOMCTBA K€JIe3a U €0
coenuHeHun. Ilomyuenue n
MIPUMEHEHHE CILJIABOB
JKenesa

88

dusznueckne 1 XUMHISCKHE
CBOMCTBA MEJIH U €€
COCOUHCHHH, NX
MPUMEHEHHE

89

dusnyecke 1 XUMHYECKIE
CBOIICTBA ITMHKA U €TI0
COCIMHEHNH, UX
MIPUMEHEHHE.
I'uapoKCOKOMIUIEKCHI ITMHKA

90

[TpakTrueckas padora Ne 8.
Pemenue
JKCIIEPUMEHTAIbHBIX 3a/1a4
1o teme "MeTtaiuibl
MOOOYHBIX TOArpyI"

91

Pemenne 3aJ1av Pas3JIMIHbIX
THUIIOB

92

O06o0011IEHNE U
CHCTEMATH3AIIHL
M3Y4YEHHOT0 MaTepHaa rno
teme "MeTtannsr"

93

KonTponsHas padorta mo
teme "Metamne"

94

Amnanus pe3ynbpTaTtoB
KOHTPOJIbHOU paloTHl,




KOPPEKIIHS OITNO0K

Pounb xumuu B obGecrieueHun
YCTOMYHBOTO Pa3BUTHUSA

https://lesson.academy-

95 yeyoBeyecTsa. [lorarue o
content.myschool.edu.ru/04/11
Hay‘-IHI)IX METOaax
HCCIIEI0OBAHMS BEILIECTB
Hayunble mpuHIUIIBL
OpFaHI/I3aIII/II/I XUMHNYCCKOI'O
96 MPOMU3BO/ICTBA. https://lesson.academy-
[TpompITiIeHHBIE CTTOCOOBI content.myschool.edu.ru/04/11
MOJIYYCHHS] BAXKHEHIIINX
BEIIIECTB
XUMHUYECKOE 3arpsA3HECHHE
97 oK arowei Cpebl 1 ero https://lesson.academy-
pyx content.myschool.edu.ru/04/11
MOCJIEACTBUSI
XHUMHUA U 300POBbLE
98 croBe JJ_IIep . . https://lesson.academy-
yenoBeka. JIekapcTBEHHBI
P content.myschool.edu.ru/04/11
cpencTBa
Xumus nuny. Pois xumun
o https://lesson.academy-
99 B 00O€eCIIeUeHNH MTUIIEBON
content.myschool.edu.ru/04/11
0€30aCHOCTH
KocMmernueckue u
100 HaphIOMEPHbIC CPeCTBa https://lesson.academy-
P p P ' content.myschool.edu.ru/04/11
BbriToBag xumng
XUMHS B CTPOUTETIBCTBE.
101 Baxwneiue crpourenbHbIe https://lesson.academy-

U KOHCTPYKIIUMOHHBIC
MaTcepualibl

content.myschool.edu.ru/04/11



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

XHUMHS B CEJILCKOM

https://lesson.academy-

102 XO3AHCTBE. OpranuiecKkue n 1 content.myschool.edu.ru/04/11
MUHEpaJIbHbIE y100peHus
103 CucreMmarusaims I/IU 1
000011IeH1E 3HAHNI 10 TEME
OBUIEE KOJIMYECTBO HACOB 103

10 [TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YAEHUKA

» Xumus, 11 knacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., [Ilpo3nos A.A., Jlynun B.B.;
noa penakiueit Jlynuna B.B., O611iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO

«IPODAY; Axuinonepnoe obmiectBo «M3marenbctBo «IIpocBemnieHues

METOJINYECKHNE MATEPHUAJIBI JIJIAA YUUTEJISA
https://iro63.ru/razvitie-potentsiala/pedagogicheskie-soobshchestva/modelnye-

sinkhronizirovannye-rabochie-programmy-po-predmetam-soo/

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/11

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