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MMOACHUTEJIBHASA 3AITUCKA

PabGouass mporpaMma mo XMMHHM Ha YPOBHE CpPEIHEro oOIiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DepepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O6
oOpa3oBanuu B Poccuiickoit @enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
benepanbHOM oOpa3zoBaTenbHON IpOrpaMMBbl CPEIHETO o01ero
oOpazoBanua(POIl COO), npencraneHHbix B denepanbHOM ToCyAapCTBEHHOM
oOpazoBatenbHoM craHgapre COO, ¢ yuérom Konuenmuu mnpenogaBaHus
yuyeOHOro mpeamera «XuMus» B oOpa3oBaTelIbHBIX OpraHu3anusx Poccuiickoi
Qdenepanuy, peadu3yloUIMX OCHOBHbIE 00pa3oBaTeNbHbIE MPOTpaMMBbl, U
OCHOBHBIX TosiokeHUH «CrtpaTeruu pa3BUTHS BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon ao 2025 roma» (Pacmopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS HA YpPOBHE YIIIYOJIEHHOIO M3YyYEHHs] 3aHUMAET Ba)KHOE MECTO B
CHUCTEME €CTECTBEHHO-HayuyHOro oOpa3oBanus ydammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peanusyemMoe B YCIOBUSX JIudPepeHIMpPOBAHHOTO,
npodusbHOro 00y4YeHHs, NpU3BAHO OOecreyuTh O00IIe00pa3oBaTENbHYI0 U
OOLIEKYNbTYPHYIO TOJTOTOBKY BBIMIYCKHUKOB IIIKOJIBI, HEOOXOAUMYIO ISt
aJanTalyy UX K OBICTPO MEHSIOIIMMCS YCJIOBUSIM XKU3HH B COLIMYME, a TaKXKe NS
IPOJOJKEHUST OOYy4YEeHHs] B OpraHu3anusx mnpodeccruoHaabHOro 00pa3oBaHMs, B
KOTOPBIX XUMUS SBJISIETCS] OJTHOM U3 MPUOPUTETHBIX TUCIIUILINH.

B nporpamme 1o XWMHM Ha3Haue€HHE TpeaMeTra «XHUMHSI» TOJydaeT
NoJpoOHYI0  MHTEPIPETAlii0 B  COOTBETCTBUM C  OCHOBOIIOJIATalOIIUMHU
nosioxeHusmu  GI'OC COO o B3anMOOOYCIIOBICHHOCTH IEJIEH, COACpIKaHMUS,
pe3ynbTaToB OOydeHHs M TpeOOBaHUN K YPOBHIO MMOATOTOBKU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBJISIOTCS CJICAYIOIIUE BBHIMOJIHAEMbIE MPOrPaMMON IO
XUMUU PYHKIIUH:

e UH(pOpPMAIIMOHHO-METOAMYECKAs, peanu3alusi KOTOpoil obecreunBaeTt
MOJIyYeHHE TIPEJICTABICHUS O IENSIX, COJEpKaHWM, OOIIEH cTpaTeruu
o0yueHus, BOCIUTAHUS U Pa3BUTHUS O0yUaIOLIUXCsA CPEACTBAMU MpeIMeTa,
U3y4aeMoro B paMKaX KOHKPETHOTO MPOQus;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peaycMaTpUBaEeT
ONpEeENICHNE: NPHUHLMIIOB CTPYKTYPUPOBAHHUS M IOCIEI0BATEIbHOCTH
U3y4eHus: y4eOHOro Marepuaja, KOJIMYECTBEHHBIX U KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAX0A0B K (POPMUPOBAHMIO COAEPKATEIBHOW OCHOBBI
KOHTPOJS M OLEHKH OOpa30BaTEIbHBIX JOCTMKEHHI OOydarouuxcs B
paMKax MTOTrOBOH aTTecTaud B (OopMe €IMHOTO TOCYAapCTBEHHOTO
HK3aMEHa 10 XUMUH.

[Tporpamma asis yrinyOnEHHOTO U3yUEHUST XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJIep>KaHHE, 00s3aTelIbHOE
JUIT U3Y4eHUS] B paMKaxX OTACIbHBIX MpoduieH, mnpeaycMaTpuBacT
pacrpesieieHue U CTPYKTYpUpPOBaHHME €ro 1Mo KiaccaM, OCHOBHBIM
CoJiepKaTeNbHbIM JIMHUSAM/pa3jiesiaM Kypca;

e JaéT MPUMEPHOE pacmpeliesieHne Yy4yeOHOro BPEMEHHU, PEKOMEHIYEeMOro
JUISl U3YUYEHUSI OTJICTIbHBIX TEM;

e TMpeIjaracT MPUMEPHYIO IMOCIEI0BATEIbHOCTh M3Y4YCHUSI Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTHKH TOCTPOCHUsI Kypca, BHYTPUIIPEIMETHBIX U
MEKIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYI0 MHTEPIPETAIMIO IIeJICH U 3a/1ad U3y4YeHUs MpeMeTa
Ha yriIyOJIEHHOM YPOBHE C yU€TOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o0pa3oBaHMS, COJEPKATEIBHON XapaKTePUCTUKH
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IPOTPaAMMBI CpeHEero o01ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TakXKe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUH  OOy4Yaromierocs IO OCBOCHUIO
COJIepKaHusI TIPeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMSIM B MPOTPAMME IO XUMHUU TMPETyCMOTPEeHA
IPEEeMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TpelejIaMd YCTAaHOBJICHHOMW TMPOTpaMMOM 1O XUMHUHU
00s3aTeNIbHON (MHBAPUAHTHOM) COCTAaBISIONICH COAEpKaHUd Y4eOHOro npeamera
«XuMus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHaTHUBHOM COCTaBIISIOLIECH,
KOTOpasi TOJKHA ONPEAENSIThCA B COOTBETCTBUM C HANPABICHUEM KOHKPETHOTO
npoduias 00yueHus.

B coorBeTcTBMM ¢ KOHIenTyajdbHbIMU TosokeHus MM DI'OC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOTO U YIUIYOJIEHHOIO YpOBHEM B CHCTEME
muddepeHIMpoBaHHOTO OOYYeHHUSI Ha YPOBHE CpeaHero oOmero oOpa3oBaHUS
XUMHSI Ha YpPOBHE YIUIYOJIEHHOTO M3y4Y€HHUs HalpaBieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCIAEAYIOUIMM  3TallOM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX H3Y4YCHHUS CICIHAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OPTaHHU3AIUAX CPEIHEr0 MPOoPEeCCHOHATBHOTO
oOpa3zoBanusa. B 93Toil cBA3uM u3ydeHHEe npenMera «XUMHUS» OPUECHTUPOBAHO
MPEUMYIECTBEHHO Ha paclIMpeHHe W  YIUIYyOJIGHHE TEOPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKM OOYUYAIOIIUXCS, BRIOPABIIMX OMPEACeNEHHBIN TPO(IIIH
oOydeHwsl, B TOM YHCIIE C MIEPCIEKTUBON MOCIEAYIONIETO MOTYyUYEHUS XUMUYECKOTO
o0pa3oBaHus B OPTaHU3AIUAX MPOPECCUOHATBHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBannit ®PI'OC COO k mIaHUpYEeMBIM pe3yidbTaTaM OCBOCHHS
dbenepanbHO 00pa30BaTEIBLHON MPOrpPaMMbl CpeaHEro o0Iero oOpa3oBaHUs
M3YyUYEHUE MpeaMeTa «XUMHUS» OPUEHTUPOBAHO TAKXKE HA pelIeHue 3aaad



BOCITUTAHUS W COIMAJIBHOTO PAa3BHUTHs OOydJaromuxcs, Ha (HOPMHUPOBAHHE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHHUM, YMEHHH pallMOHAIU3alNK y4eOHOTO Tpyna
O00OOIIEHHBIX  CIMOCOOOB  JI€ATENBHOCTH, HUMEIOIIUX  MEXIUCUUIUTMHAPHBIN,
HAAIPEIMETHBIN XapakTep.

CocraBisionuMu npeamMeTa «XuMHUsS» Ha ypOBHE YIIyOJEHHOTO W3Y4YCHUS
SBIIIOTCS  yrIyOn€éHHbIe Kypchl — «Opranumdeckas xumus» u «OOmas u
HeopraHuveckas xumus». [Ipu onpeneneHny Moaxoa0B K 0TOOpY U CTPYKTYPHOM
OpraHu3allii COJEP)KaHUSA 3TUX KYpPCOB B IporpaMMe [0 XHMHH 3a OCHOBY
npuHATl nojioxeHus GI'OC COO o paznmuuusx 06a30BOro U yriryoJEHHOTO
ypOBHEH M3YyUYeHUS MPEAMETA.

OcHoBy coaepkaHus KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHU4YecKass XHMHS» COCTABJISICT COBOKYIHOCTH IPEJAMETHBIX 3HAHUH U
YMCHHH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO W3YYCHHS IpeAMeTa. JTa CHCTeMa
3HAaHWW TIONydYaeT OMNpeAeNEHHOE TEOPETUYECKOe JOIMOJHECHHE, MO3BOJISIONISEe
OCO3HAHHO OCBOWThH CYIIECTBEHHO OoybIMii 00BEM  (PaKTOIOTHUECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3YYCHHS IIpeJIMeTa OOcCIeUYeHa
BO3MOXXHOCTh 3HAQYMUTEJIBLHOTO YBEJIMUYCHUS OO0BbEMAa 3HAHUH O XHUMHYECCKUX
2JIEMEHTaX W CBOMCTBAX MX COCIMHCHHWHM HAa OCHOBE PACIIMPCHUS W YIITYOJICHHS
NPEJICTaBICHUH O CTPOCHHM BEUIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSX
NPOTEKAHUs PeaKIUii, pacCCMaTPUBAEMBIX C TOUKH 3PEHUS XUMUYECKON KUHETUKHU
U TepMoaMHaMHKHU. M3ydenuwe mnepuonuueckoro 3akoHa u I[lepuommyeckoit
CUCTEMBI XUMHYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIX O CTPOEHUHU aroMa. XUMHUYECKas CBS3b
OOBSCHAETCS C TOUYKH 3PEHHUS YHEPreTUYECKUX U3MEHEHHI Mpu e€ 00pa30oBaHUM U
paspyllieHnud, a TaKKe C TOYKH 3PEHUST MEXaHU3MOB €€ oOpa3oBaHus. M3yuenwue
TUIIOB ~ pEaKIuid  JOmOoJHsAeTcs  (OpMUpOBAaHHEM  MpEACTaBICHU 00
ANEKTPOXUMHUYECKUX TMPOIIeccaxX U IEKTPOJIU3E PACIIIaBOB M PACTBOPOB BEIIIECTB.
B kypce opraHnueckoil XUMHHM MPU PACCMOTPEHUH PEAKIIMOHHOW CITOCOOHOCTH
COCIMHEHUN YAENIeTCcsl 0c000€ BHUMaHUE BOMpOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIuii.

Ocoboe 3HaueHWe wuUMEET TO, YTO Ha COJEpPKAHHE KypCOB XHUMHHU
yrayOn€HHOTO YPOBHS U3YUYECHHS ISl KJIACCOB OMpeeaéHHOro mpoduiis (T1aBHBIM
oOpa3oM Ha HX CTPYKTYpY M XapakTep JOMOJIHEHWW K OOIel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHUE CMEKHBIE MPeAMETHI. Tak, Hampumep,
B COJICpKaHUU TIpeIMeTa I KJIACCOB XUMHKO-(PU3MIecKOoro mpoduiast O0ibinoe
3HaueHWEe OYIyT MMETh BJIEMEHTHI y4eOHOTro Marepuaya mo obmieit xumuu. [lpu
M3YYeHUW TpEeIMeTa B JaHHOM CJydae akIeHT OyAeT caelaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTH 3aKOHOB U TECOPUH B XUMHUH U B (U3HKE: aTOMHO-
MOJIEKYJIsipHasi Teopus (MOJIEKYJsIpHasi Teopus B (PU3MKE), 3aKOHBI COXpaHEHUs



MacChl M DHEPIUM, 3aKOHbl TEPMOJAWHAMHKH, DJIEKTPOJIU3d, NPEACTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO xe BpeMs B coaepKaHUM IIpeaMera Ui KJACCOB  XMMHKO-
Ononornyeckoro npo@uiist OOJbIIMA yaeIbHBIA BeC OyJIeT UMETh OpraHuYecKas
xumusi. B aromM cimywae mpemocTaBisieTcs  BO3MOXHOCTH Juisl  Ooliee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHUS]  XMMHUYECKOM  OpraHu3alud  KJIETKM  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAAT, K NpPUMEpPY, TaKue
CTPYKTYPHbIE KOMIIOHEHTBI, KakK JIMIHJbI, O€JKH, YIIeBOAbl, HYKJIECUHOBbIE
KHUCJIOTBI U apyrue. Ilpu 3TOM 3HaHHMS O COCTaBe M CBOMCTBAX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CJIYKAaT OCHOBOW I W3y4YCHUS
CYLIHOCTH MpoueccoB (OTOCUHTE3A, AbIXaHUs, MUIIEBAPEHUS.

B mmane ¢dopmupoBaHHsT OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
oOLIEHAYyYHBIX METOJIOB MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HAHUW M3yYCHUE MpeaMeTra «XuMHUs» Ha YIIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3AX C YYE€OHBIMM TpEIMETaMM, BXOJSIIUMH B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HayuHble mpeaMeTsl», «MaTemaTuka Wu
nHpopmatuka» u «Pycckuii S3bIK U TUTEpATYpPAY.

[Ipy wm3ydyeHun yueOHOro mnpenMera «XHUMHs» Ha YIIIYOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha ypOBHE OCHOBHOT'O M CpeJHEero odiero oopasoBaHus (Ha 0a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHOW 3HAYUMOCTH SIBIISIETCSI (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0JacCTM COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTHUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. Pemienue
ATOW 3aauv Ha YriayOJIEHHOM YypOBHE H3yU€HHUs TpeaMeTa Mpearnoiaract
pean3almIo TAKUX LIEJIeH, Kak:

e (opmupoBaHMe TpENCTABICHUNA: O MaTepUaTBLHOM E€IWHCTBE MHDA,
3aKOHOMEPHOCTSAX M O3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayled poiau B 0OecrneuyeHUuu
YCTOWYMBOTO  pa3BUTUS  4YENOBEYECTBA: B  pEHICHUH  MpodiieM
AKOJIOTUYECKOM, YHEPreTUIECKON U MHUIIEBOM O€30MacHOCTH, B Pa3BUTUHU
MEJULIAHBI, CO3aHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
00ecnevyeHnn palMoOHAIBFHOTO MPHUPOAONOIB30BaHusA, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI M OOILIEH KyJIbTypbl U€JIOBEKa, a TaKXKe 3KOJOTHYECKH
00O0CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO U IPUPOTHON Cpee;

e OCBOCHHE CHUCTEMbl 3HAaHWM, JEXAallUX B OCHOBE XUMHYECKOU
COCTaBIISAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPHUM XHMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3sHbIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HAAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUS XUMUYECKUX PEAKLIUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00IUX
HAaYYHBIX IPUHIHUIAX XUMHUYECKOTO MTPOU3BOJCTBA;

dbopmupoBaHue y 00yyarommuxcs OCO3HAHHOT'O MOHUMAHMUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUU ISl OOBACHEHUS
KIIFOUEBBIX MJIEM M TPOOJIEeM COBPEMEHHOW XUMUHM, IJI1 OOBACHEHUS U
MPOTHO3UPOBAHUSA SIBJICHUW, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPAaMOTHOTO pelieHus MpoOJieM, CBSI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMUS,
aHaJu3a U OLEHKU C MO3UIUN IKOJIOTHYECKON 0€30MaCHOCTH MOCIECTBUM
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIBHOCTH YEJIOBEKAa, CBA3aHHOM C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM U  MepepadoTKOn
BEILIECTB;

yrayoOJieHue  TPEACTaBICHWM O  Hay4yHbIX  METoJaX  IO3HaHWI,
HEOOXOAUMBIX [IJI1 TPUOOPETEHUS] YMEHHH OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XWMHUYECKUX SBJICHUN, HMEIOIIUX MECTO B
MPUPOJIE, B TPAKTUUYECKOHN JNESITEIbHOCTU U OBCEITHEBHOM KU3HH.

B mnane peanuzanuu nepBOOYEPEAHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINUX
(GYHKIUN 1EJIOCTHOM CHUCTEMBbI CpedHEro oOmiero oOpa3oBaHUs TMPU H3YyUYECHUU
npeamera  «XUMHS» Ha  yINIYOJEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NproOpeTarOT TaKUe LEIU U 3a/1a4M, KakK:

BOCIIMTaHUE YOEKIEHHOCTH B I[IO3HABAEMOCTU SIBICHHH MPUPOJBI,
yBaXEHUS] K TMPOIECCY TBOPYECTBA B O0JACTH TEOPETUUYECKUX U
NPUKJIAHBIX HCCIEOBAaHUNA B XUMUH, (POPMUpPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAallUM K OOYYEHHUIO W TIO3HAHWUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO ¥ CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00I1e4YeI0BEYECKUX [ICHHOCTEH;

pa3BHUTHE MMO3HABATEIIHHBIX HHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTEH oOydJaromuxcs, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIICHHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTICIITHOW MPOeCCHOHAIBHONW M OOIIECTBEHHOW JeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBI0O W TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMupoBaHUE YMEHUH M HABBIKOB Pa3yMHOTO MPHUPOAOIOIH30BAHUSA,
Pa3BHUTHE IKOJIOTHYCCKON KYJIBTYPHI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOMN AEATEIBHOCTH.

OO6muiee yucIo 9acoB, MPEAYCMOTPEHHBIX I U3YUYCHUSI XUMUHU Ha YTIIYOJICHHOM
YpOBHE cpeaHero oomiero odpazoBanusi, cocrasisier 204 dacos: B 10 kimacce —
102 gaca (3 waca B Henento), B 11 ximacce — 102 gaca (3 gaca B Henenio).



COAEPKXAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKOl XUMHUM.

IIpenmer ©  3HayeHHWE  OPraHUYECKOW  XUMMM, IIPEICTAaBICHUE O
MHOT000pa3uy OPraHUYECKUX COSAMHEHHM.

DNEeKTpOHHOE CTPOEHHE aroma yriepojia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMS. BasleHTHblE BO3MOYKHOCTH aTroMa yriepoia. XHUMHUYECKas CBS3b B
OpraHMYeCKUX COEQUHEHUsX. Tumbsl THOpUAM3ALMM aTOMHBIX  OpOuTanei
yraepoaa. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3M (OOMEHHBIA M JIOHOPHO-
aKkuenTopHbli). TUNB TEpEeKpbIBaHMS ATOMHBIX oOpOuTaned, G- U T-CBS3M.
OnunapHas, 1BOWMHAsE U TpoiHasi cBsi3b. CIOCOOBI pa3phiBa CBSI3EH B MOJICKYJIax
opranudeckux BemecTB. l[loHsTHe o cBOOOAHOM pajukane, Hykieopuie u
anekTpoduIe.

Teopust cTpoeHuss opraHuueckux coeauHeHuid A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OpraHMYecKUX coequHEeHUN. MonekynsapHble ©W  CTPYKTypHble  (OpMYIIBI.
CtpykTypHble GOpMYJIbl pa3IUYHBIX BHJIOB: pa3BEpHyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buael wn3omepum: CTpyKTypHas, IPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3PPEKTH B MOJIEKYJIAaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3P HEKTHI).

[IpencraBinenne o kinaccupukauu opraHudeckux BemectB. [loHsiTue o
dbyHkroHanpHOM Tpyme. ['omonorus. ['omonornueckue psanpl. CucreMarndeckas
HOMeHKIatypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJEJBHBIX IPEACTABUTEIECH.

OcobOeHHOCTH W KJIaccHU(pUKALUSg OpPraHMYECKUX peakiuil. OKHUCIUTETHHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAJIbHBIE METOJIbl M3Y4Y€HUs BEIIECTB M HX IPEBpPALICHUN:
O3HAaKOMJICHHE C oOpasllaMH OpTaHMYeCKUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, OIIBITHI II0 MPEBPALLCHUIO OPraHUYECKUX BEIIECTB IPU HAarpeBaHUH
(mnaBnenue, oOyriIMBaHHE M TOPEHHE), KOHCTPYHPOBAHHE MOJEIEH MOJIEKYI
OpPraHWYECKUX BELIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psf ankaHoB, oOmias ¢GopMmyrina, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJICKYJI alKaHOoB, Sp°-
ruOpuan3anus aTOMHBIX OpOWTanel yrieponaa, 6-CcBi3b. DU3WUYECKHE CBOMCTBA
AJIKAHOB.



XVMMHUYECKHE CBOMCTBA QJKAaHOB: pPEAaKUUU 3aMEUIeHUs, W30MEepHU3aluu,
JETUIPUPOBAaHUS, LIMKIM3ALUU, TMPOJU3a, KpeKkuHra, ropeaus. IlpencraBnenue o
MEXaHU3Me peaKlMi paJuKaaIbHOTO 3aMEIIEHUS.

Haxoxnenue B npupoge. CriocoObl NOIyYeHUs: U TPUMEHEHHUE aJIKAHOB.

Huknoankanel. OOmas ¢popmyrna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHMSI U XUMHYECKUX CBOMCTB MajbiX (LUKJIOMNPOMNAH, IHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAH, LIMKJIOTE€KCaH) LUKIOaNKaHoB. CrocoObl MOJy4YeHHsS U
MPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['omonoruyeckuii psij ajakeHoB, obOmas Ghopmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥  MNPOCTPAHCTBEHHOE CTPOGHHE MOJIEKYN — alKeHOB, SP°-
ruOpuau3anus aTOMHBIX opOuTanel yriaepoja, o- M m-cBsizu. CTpyKTypHas u
reoMerpuueckas (IUC-TpaHC-) u3oMepusi. Du3nyeckue CBOWCTBA aJKCHOB.
XUMHUYECKHE CBOMCTBA: pEAKIMHU MPUCOCAMHEHMS, 3aMELICHUS B C-TIOJIOKEHUE
npy JABOMHON CBsI3M, MoJuMepu3aluu U okucieHus. [IpaBuwio MapkoBHUKOBA.
KauecTBeHHbIE peakiuu Ha JABOWHYIO CBs3b. CIIOCOOBI MOMYYEHUS U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus aakaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymynuposarnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
conpsbKkEHHBIX  aueHoB, 1,2- wu  14-npucoenunenue.  [lomumepuzanus
COMNpPsDKEHHBIX AUEHOB. CIIOCOOBI MOTyYeHUs U TPUMEHEHUE aTKaIUEHOB.

Anxunbl. ["'oMonornyeckuit psii ajJKWHOB, 00mIas popMylia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKHWHOB, SP-
rudpuau3anus aTOMHBIX opOuTaneil yriaepona. dusnueckue CBONWCTBA AJKHUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaKkluu  MNPUCOEAUHEHHUs,  JUMEpU3aAlUd U
TpUMEpHU3ALNK, OKucIeHUA. KucioTHbIe CBOMCTBA aJIKUHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBsi3b. KauecTBeHHBIE peakiiu Ha TPOHHYIO CBsI3b. CIIOCOOBI MOTyUYEHUS
U IPUMEHEHHE AJKUHOB.

ApoMaTH4ecKue YriaeBoJopoAbl (apeHbl). ['OoMoJIOrMYEeCKU psifi apeHOB,
obmrast hopmyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OcH30ma. du3nueckue CBOHCTBA apeHOB. XHMHUYCCKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOIOB: PEaKLUU 3aMEILEeHUs] B OCH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJHOM paJuKale, pPEaKUUH MPUCOETUHEHHS, OKHCICHHE TOMOJIOTOB
oenzona. IlpencrtaBienne 00 OpPUEHTUPYIOMIEM JCHCTBUU 3aMECTHUTENCH B
OCH30JIbHOM KOJIbIIE Ha TPHUMEpPE AQJIKWIBHBIX PaIUKaIOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOTPYMHIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [Tonumepuzanus ctupona. CrocoObl MOTyYeHUs U
MIPUMEHEHNE apOMATUYECKUX YIJIEBOJAOPOI0B.

[Ipuponnsiii ra3. [lonytHeie HeTsiHbIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHblii yronp u npoaykTel ero nepepadbotku. CnocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaTuTUYECKHUil), pUMOPMUHT, TUPOIIU3.
[TponykThl mepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBIIICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKAY Pa3IUYHBIMU KJIACCAMU YTIIE€BOJAOPOIOB.

DNEeKTPOHHOE CTPOCHHE TaJOTreHIPOU3BOIHBIX YTIIEBOJAOPOI0OB. Peakiuu
3aMeleHrs TajoreHa Ha THAPOKCOTPYNIYy, HUTPOTPYIIY, IMAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TaJOreHIPOU3BOJIHBIE BOJAHOTO U CIMPTOBOTO
pacTBopa MIENour. B3auMOIEeNCTBUE IUTAJOrE€HAIKAHOB C MAarHUEM U ILIUHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COCIUHEHUSAX. Hcnonp3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJIOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJIbI HM3Yy4YeHHUsS BEIIECTB M UX MPEBpAIICHUN:
u3ydeHrue (PU3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PAaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii  yrieBOJAOpPOJOB Pa3IMYHBIX KJIacCcoB (oOeclBeYMBaHUE OPOMHON WU
MOJHOM BOJIBI, PAacTBOpa TMEpMaHTaHaTa KaJus, B3aUMOJCHCTBUE alleTUJICHA C
aMMHMAYHBIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOE OOHaApYKEHHE
yriaepoja W BOJOPOJA B OPraHMYECKUX BEIIECTBAX, MOJYYCHUE OTHIICHA U
U3Yy4YeHUE €Tr0 CBOMCTB, O3HaKomJieHHe ¢ KoyutekiusaMu «Hedts» u «Yromb», ¢
oOpa3liaMu  TjIacTMacc, KaydyyKOB U  PE3UHBI, MOJCIUPOBAHUE MOJEKYJ
YII€BOJIOPOI0B U TaJOT€HIIPOU3BOIHBIX YIJIEBOJIOPOIOB.

Kuciopoacoaep:xamue opraHndecKue coeJMHEHHU.

[IpenensHble oaHOATOMHBIE cnUpThl. CTpoeHHe MOJEKya (Ha IpuUMepe
MeTaHoJla W 9TaHo’na). ['oMmonormueckuit psia, odmas Qopmyna, u3OMepHs,
HOMEHKJIaTypa W kiaccupukanus. Duznyeckue CBOMCTBA  MpEAeNbHBIX
OIHOATOMHBIX CHUPTOB. BomoponHble CBA3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKHE CBOWCTBA: pEAKUMUM 3aMEUIEHUs, JCrHApaTaluH, OKHUCICHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKUMU W  HEOPraHWYECKHUMHU  KHUCJIOTAMHU.
KauecTBeHHast peakuysi Ha OJHOATOMHBIE COUPTHI. JIelCTBHE 3TAaHOJIA U METAHOJIa
Ha opranm3M uenoBeka. CrnocoObl TONy4YeHUS U TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — S3TUJICHIVIMKOIbL W TiHlepuH. Pusndeckue u
XUMHUYECKHE CBOMCTBA: PEAKLIUU 3aMEILECHUS], B3aUMOJCHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMU, KauyeCTBEHHAs pEaklusi Ha MHOrOaTOMHbBIE
cupthl. [IpencraBnenne 0 MeXaHW3ME pEakiuii HYKICO(PUIHLHOTO 3aMEIIEHUS.
JlelictBue Ha opranu3M 4YenoBeka. CrocoObl TNOJNY4YeHUsT W MIPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIBI U
O0enzonpHOTO sigpa. dusnyeckue cpoiicTBa ¢eHona. OCOOCHHOCTH XUMHUYECKHX



cBoiictB (enona. KauecTBeHHble peakinuu Ha ¢eHon. TokcudHOCTh (eHona.
Cnoco0s1 nosydeHust 1 npumenenue gpenona. Genondopmanpaeruanas cModa.

KapOoHunbHbie coeuHEeHNs — adbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OMoJoruueckue psibl albJIeTU0B U KETOHOB, OOIIas
dbopmyna, uzomepus U HoMmeHKIartypa. Dusznueckue CBONCTBA aJbIACTHAOB U
KEeTOHOB. XHWMHMYECKHE CBOMCTBA  albJCTHUAOB M  KCTOHOB: peakuuu
npucoennHeHusi. OKUCIEHUE anbIAETrU0B, KAUECTBEHHBIE PEAKIIUHA Ha aJIbJCTUIbI.
Cnoco0bl MoJy4eHUsI U MPUMEHEHUE allbJIETUI0B U KETOHOB.

OnHOOCHOBHBIE MpeieNibHbIE KapOOHOBBIE KUCTOTH. OCOOEHHOCTU CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCJIOT. M30Mepus u HoMeHkIaTypa. Pusnueckue CBOMCTBa
OJTHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHbIE CBS3U MEXKITY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMMUUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIMU, pPEaKIUH ¢ YyYacTHEM YIJIIEBOJOPOIHOTO pajJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CIIOKHBIX 3dupax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWMCTB HENPEACNIbHBIX M apOMATHYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenu BBICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, IMAJILMUTUHOBAs, OJICUHOBAs, .JUHOJIEBAS,
JuHONeH08as KUCIOThI. CIocOOBI TOTyYeHUS ¥ PUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['oMonoruueckuii psa, obmas dopmyna, U30OMEPUS U
HOMEHKIaTypa. Du3nyeckue M XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW H
IEITIOYHOU CpeLE.

Kupswl. Ctpoenue, puzndecKkie 1 XMMHUYECKHE CBOWCTBA KUPOB: THIAPOJIU3 B
KHUCIION M IIeJI0uHON cpeqe. OCOOEHHOCTH CBOMCTB KUPOB, COJECPIKAIIUX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCIOT. JKUpPBI B IPUPOAE.

Mpita Kak COJIM BBICHIMX KapOOHOBBIX KHCJIOT, WX MOIOIIEE JICHCTBUE.

OO6mas xapakTepucTuka yrieBoaoB. Kimaccudukarus yrieBoaoB (MOHO-, TH-
U Tonmcaxapunbl). MoHocaxapuabl: TUIFOKO3a, (PyKTO3a, TrajiakTo3a, puodo3a,
ne3okcupudo3a. Ou3ndecKkue CBOMCTBA M HaxoXXJICHHE B npupojae. DorocuHTes.
XHUMUYECKNE CBOMCTBA IJIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U albIACTUIHON
TPYIII, CIHUPTOBOE M MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHue TIIFOKO3bI, €&
3HAYCHUE B JKU3HEICIATEIbHOCTH OpraHu3Ma. Jlucaxapuael: caxapo3a, MajabTO3a U
JakTo3a. BoccranapinuBaroniue 1 HEBOCCTAHABIMBAIOIIKUE Aucaxapuabl. [ uaponus
nucaxapunoB. Haxoxenue B nipupojie U npuMmenenue. [lonmcaxapuapl: kpaxman,
IIMKOTeH W 1euroiio3a. CTpoeHWe MaKpOMOJIEKYJ Kpaxmalia, TJIMKOTeHa W
neJutroa03bl.  DU3MYECKHe CBOWCTBA KpaxManga W IEUII0JIO3bl. XHUMHYECKHUE
CBOMCTBa Kpaxmaja: THIPOJIU3, KAYECTBCHHAS pEakius C HOAO0M. XHUMHUYECKHE
CBOMCTBA IIEJIIIOJIO3BI: TUIAPOIU3, MOJydeHue >(PpupoB memmoao3bl. [lonsatue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCNEPUMEHTAIBHBIE METOJbl H3YyYEHUs BEIIECTB M UX MPEBPALICHUI:
pPacTBOPUMOCTD PA3JIMUYHBIX COUPTOB B BOJAE, B3AUMOACHCTBUE 3TAHOJIA C HATPUEM,
OKHUCJICHUE ATUJIOBOIO CIUPTa B AJIBJACTUJ HA PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHOUPTa IUXPOMATOM Kajusi (BO3MOXHO HCIOJIb30BAHHUE
BHUJICOMATEPUATIOB), KauyeCTBEHHBIC pEaKIMU Ha albJeTuabl (C THUIPOKCHUIIOM
muammuHcepeopa(l) u  ruapokcuaom  Mmenu(Il)), peaxknus riauMiepuHa ¢
ruapokcuom Menu(ll), xumuyeckue CBOICTBA pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ rumapokcuaom meau(ll), Bzaumoperictue
Kpaxmajia C MOJOM, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o TeMaMm «CHupThl U
denoinby, «KapooHoBbie KUCIOThL. CIOXKHBIE I3PUPBIY».

A3o0Tcoep:Kalye OpraHnvYecKue CoeIMHeHNnsl.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIC aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKue W apoMaTHUYECKHUE, TMEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue mosiekys, obmas ¢opmysa, U30MEpHsi, HOMEHKIaTypa U (HU3NYECKUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJTKWIMPOBAHUE, B3aUMOJCHCTBUE TNEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOMA.
Conu aJIKuiaMMOHUS.

AHWIMH — TPEACTaBUTEbL aMHUHOB apomartuueckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiIMsHUE TPYNI aTOMOB B MoJjiekyne anuwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHminHA. KadecTBeHHble peakuuu Ha aHuiduH. CrocoObl
NOJIy4eHUs W TpUMEHEeHHE anudaTuueckux aMuHOB. lloiyueHue aHuIWHA U3
HUTPOOEH301A.

AmMuHokucnoTel. HomeHknaTypa u uzomepus. OTaenbHble NPEICTaBUTENH OL-
AMHMHOKHCIIOT:  TJIMIUH, ajJaHuH. Pusnueckue CBOWCTBA  AMUHOKHUCIIOT.
XVUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(pOTEpHBIX  OpPraHMYECKUX
COCIMHEHUN, pEeaKIusi TMOJUKOHACHCAIIMU, O00pa3oBaHUE TMENTUIHON CBS3H.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTHIOB.

benku kak npuponssie nonumepsl. [lepBuyHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCIKOB: THUIPOJW3, JEHATypalus,
KaueCTBEHHBIE PEAKIINU Ha OCJIKH.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YyYEHHUS BEIIECTB WU WX MPEBpaAILCHUI:
pacTBopeHHne OETKOB B BOJE, JCHATypalus OEJIKOB MpPH HArpeBaHWU, IBETHHIE
peaknuu Ha OENKH, PElIeHHe AKCIEPUMEHTANIBHBIX 3a7a4 M0 TeMaM
«A30oTcomepKamiMe  OpraHWYeCKUe  COCIMHEHUS» U «Pacrno3naBanue
OPraHUYECKUX COCTMHEHUI.

BbICOKOMOJIEKYISIPHBIE COeTUHECHMUS.

OCHOBHbBIE TOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENCHb NMOJIMMEPU3ALNH, CPEAHSS MOJIEKYIISIPHAS



Macca. OCHOBHbIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIMHCHUN —
MOJIMMEPU3ALINS U TTOJTUKOHICHCAIIUS.

[Tonumepnbie Martepuansl. IlmacTmacchl  (MONMMATHICH, TOJUIMPOIUIIEH,
MOJIMBUHWIXJIOPU,  TOJUCTUPOJ, TOJUMETHIMETAKpUIaT, MOJIUKapOOHATHI,
noMATHIICHTepepTanaT). Y THIN3alus U nepepadoTka riacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KaydyKH
(OyTamueHoBbIN, XJIOPOTIPEHOBBIM, U30MPEHOBLIN) U CUIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbie (XJIOMOK, EPCTh, MWENK), UCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUECKHUE (KalpoH U JIaBCaH).

[Tonmumepsr CIIELUATIBHOTO Ha3HAYCHUS (Tedion, KeBJap,
AJIEKTPONPOBOISLIUE MOJIMMEPBI, OMOpa3iaraeMble MOJIUMEpHI).

OKCIEPUMEHTAJIbHBIE METOJIbI HM3YyYCeHHUS BEIIECTB U WX MPEBpaIlCHU:
03HAKOMJICHHE C 00pa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pEIICHHE DJKCICPUMEHTAIBHBIX 3aJad 1o Teme «Pacmo3HaBaHue
IUIACTMACC ¥ BOJIOKOH.

PacuétHnie 3amaun.

Haxoxnaenue MoJICKyJISIpHOM (OPMYJIbI OPTaHUYECKOTO COCAUHEHHUS 10
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIUX B €r0 COCTaB, HaXOXJICHHE
MOJIEKYJISIpHOU  (OPMYJIBI OpPTraHUYECKOTO COEIMHEHHs Mo Macce (00BEMY)
IPOJYKTOB CTOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakuud W/WIM WMCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOH (QOpMyIIbl
OpraHMYeCcKOro BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WM CIOCOOOB
NOJIYYEHUS, ONpPEAEICHUE JOJIM BBIXOJA MPOAYKTAa PEAKIHH OT TEOPETUUYECKH
BO3MOKHOTO.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPU U3YUYCHUU OPTAaHUYECKON XUMHH B
10 xiacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAHHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHbIX TOHSATUH, TaK W TOHSATUN, NPUHATBIX B OTHEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mre ecTecTBEHHO-HAYUYHBIEC MMOHATHUS: SBJICHNUE, HAYYHBIN (akT, TUIoTesa,
TEOpHs, 3aKOH, aHaju3, CHUHTE3, Kiaccudukaius, HAOIIONCHHE, H3MEpPEHHE,
AKCHEPUMEHT, MOJIEIb, MOJEIUPOBAHUE.

duznuka: Marepus, aToM, 3JJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa,
SHEPreTUYECKU YpPOBEHb, BEILIECTBO, TENO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3MYECKME BEIMYUHBI, CAUHUIIBI H3MEPEHUS, CKOPOCThb, DHEPIHs,
Macca.

buonorusi: kmerka, opraHm3M, JKocHCTeMa, Ouocdepa, MeTadbonIHu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOodHBINA TUI MUTAHUSI, OpPOKEHUE,



¢orocuHTe3, nAbIXaHWE, OENTKW, YIIEBOIBL, KHUPHI, HYKICHMHOBHIE KHUCIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hble HCKOMAaeMble, TOILUINBO.

TexHomorusi: mNHIEBbIE MPOIYKTHl, OCHOBBI PAlMOHAIBFHOTO MHTAHUS,
MOIOIIIHME CPENICTBA, MAaTEPHAIIBI U3 MCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIIAS U HEOPT'AHUYECKASA XUMUSA

TeopeTnyeckne OCHOBBI XMMMH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKui sneMeHT. M3oronbsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHU H
noaypoBHU. AToMmHBIe opOuTanu. Kiiaccupuxanuys XuMrU4ecKux dJI€MEHTOB (s-, P-,
d-, f-omementsl). PacmpenencHue SJICKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNeKTpOHHbIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOr0—4eTBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30Y)XJIEHHOM COCTOSIHUH, JJIEKTPOHHBIC KOH(UTYpaIruud HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHUUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. CBsA3b NepUOIUUECKOTO 3akoHA U Ilepuoauueckoit CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTpPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXHBIX BEHIECTB MO TrpynnaM W IepuojaM. 3HAuCHHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMuueckass CBsI3b. BHJIBI XHUMHUYECKOM CBS3U: KOBaJICHTHAs, WOHHAasd,
MeTajuTMdeckas. MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIIENTOPHBINA. DHEPrus U JyiuHa CB3U. [10spHOCTD, HANPABIECHHOCTH U
HACBIIIAEMOCTh KOBaJEHTHOM CBs3u. KpatHeie cBsa3u. BopopomHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJE€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKHUM CTPOCHUEM (HAa MpUMEpPE COSTUHEH UM
AJIEMEHTOB BTOPOIO MEPUOJA).

[IpencraBneHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOT'O MOHA:
KOMIUIEKCOOOpa3oBaTedb, JIMTAHJbl. 3HAYCHUE KOMIUICKCHBIX COCIMHCHHM.
[ToHATHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJEKYISIpHOTO M HEMOJIEKYJAPHOTO  CTPOCHMS.  THIIbI
KPUCTAITUYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHabie pactBopsl. [Ipencrasienue o
KOJUIOMJIHBIX pacTtBopax. CmocoObl BBIpAKSCHHUS KOHIICHTPAIMA PACTBOPOB:
MaccoBas J0JIsl BEIIECTBA B PacTBOPE, MOJISIpHAsT KOHLEHTpanusa. HacklleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamioruaparsl.



Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHAIbHBIC
Ha3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XMMUYECKHX peakiuil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MAcChl BEIIECTB; 3aKOH COXPAHEHHUSI W MPEBPALLCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TernoBbie 3PGeKThl XUMHUUECKUX PEaKIIH.
TepMOXUMHYECKUE YPABHEHUS.

CKopoCTh XUMHUUECKOU peakinu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DAKTOPOB.
['omoreHnHbIe U reTeporeHHble peakiuu. Katanus u kaTaaus3aTopsl.

O6paTtumble 1 HeOOpaTUMBIE peakiuu. XuMudeckoe paBHoBecue. KoHcranra
XUMHUYECKOro paBHOBecHsi. DakTOpbl, BIUSAIONIME HA IOJIOKEHHE XWMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBICHUE U KOHUEHTPAIIMU BEIIECTB, YUACTBYIOUIUX B
peakuuu. [puauun Jle Hlarense.

OnekTponuTuyeckas auccormaiua. CuibHble HW  cla0ble  3JIEKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAacCTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienouHas. Bomopoaueiii mokaszatens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTEneHb  OKHUCIICHUS.
Okucnurelb W BOCCTAaHOBUTENb. [IpoliecChl OKUCIEHHS W BOCCTaHOBJICHMSI.
Baxxneiiimue OKUCIUTENM W BOCCTAHOBHTENH. MeTOJ SJeKTpOHHOIro OajaHca.
DIIEKTPOJIN3 PAaCTBOPOB U PACIIIAaBOB BEILIECTB.

OKCNEPUMEHTAIBHBIE METO/Ibl H3YyUYE€HHUs BEIIECTB M MX IMPEBpAIICHUMN:
pa3iokeHUuEe TNEpPOKCHAa BOAOPOJAa B MPUCYTCTBUU KaTaJIU3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEACHUE PEAKIIU HOHHOTO 0OMEHa, ornpe/ielieHre
Cpelbl pacTBOPOB C TOMOIIBIO HHAMKATOPOB, H3YUYCHUE BIUSHUS PA3TUUYHBIX
(GakTOpoB Ha CKOPOCTh XHMHYECKOH pPEaKIUU M TIOJIOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranunuyeckasi Xumus.

[lomoxxenne HemetaiuioB B llepuognyeckod  CHUCTEME  XMMHUYECKHX
anemenToB J[.M. MenaeneeBa 1 0COOCHHOCTH CTPOSHUS X aTOMOB. DH3MYECKHEC
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha MPUMEpPE KUCIOPOJa, CEpBI,
docdopa u yriaeposa).

Bonopon. Ilomydenue, ¢uzmdeckne W XHUMHUYCCKHE CBOWCTBA: PEAKIIUH C
METAJUIAMA W HEMETAJUIAMH, BOCCTAaHOBUTEJIBHBIE CBOMCTBA.  ['mapunsl.
TonnMBHBIE 3JIEMEHTBI.

lanorensl. HaxoxaeHue B mpupoje, crocoObl MONy4YeHUs, (PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA. [ anoreHoBomopojibl. BaxkHeimuye KucaopoacoaepKaime
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CIMOCOOBI MOTYYCHUS
rajoreHoB. [[pyuMeHeHue raJloreHoB U UX COCTMHEHUH.



Kucnopon, o3on. JlabopaTopHble M NPOMBIIIJIEHHBIE CIIOCOOBI MOTYYCHUS
KUCI0poaa. PU3NYECKUE U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHHUE KHUCIOpOAA U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. HaxoxneHue B mnpupoje, CHocoObl ModydeHus, (Quznueckue u
xumuueckue cBoiictBa. CepoBomopona, cyiubbuasl. Oxcun cepbi(IV), oxcupg
ceprl(VI). CepHucrass u cepHasi KUCIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHI. [IpuMeHeHne ceprl U €€ COCTMHEHU M.

Azor. Haxoxaenue B mpupoje, crnocoObl NOJNyuYeHHUs, (QU3NYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [IprmMeHneHue azora
U €ro COCIUHECHUI. A30THBIC Y00pEHHUS.

®docdop. Haxoxnenue B mpupojie, CrocoObl MOJy4YeHUs, (PUIHUECKUE U
xumuyeckue cporctBa. Dochunbl u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunHeHuid. DochopHbie
yI00peHus.

VYrnepon, HaxoXJIeHWE B NpuUpoie. AJUIOTPONHBIE  MOAUGDUKAIIUH.
dusznyeckne M XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yraeponoM. Oxkcua yriepoaa(ll), okcun yrinepona(IV), yronapHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA YTojb, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpoCTHIX BEIIECTB, OOPa30BAaHHBIX YIIEPOIOM, U €ro
COEeIMHEHUMH.

Kpemunii. Haxoxnenue B mpupoze, CrocoObl MOMydeHHUs, (U3NUECKHE U
xumuueckue cpoiicTtBa. Okcun kpeMHusA(IV), kpemMHHEBass KUCIOTa, CUIMKATHI.
[IpumeneHue kpeMHHs U ero coeAnHeHn. CTEKII0, €ro NoJIy4eHUe, BUIbl CTEKJIA.

[Tonoxenne metaiuioB B [leproanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX O00O0JOYEK aToMOB MeTayuioB. OOrime
¢usnueckre cBoicTBa MeTawioB. [IpuMeHeHHe MeTa/ioB B OBITY M TEXHHKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA Pl HampspkeHuil  metaimoB.  OOmue  CrocoOsl

MOJTy4YECHUS METAJUIOB: TUAPOMETAIITYPIHUs, MMAPOMETAJLTYPI s,
anekTpomerautyprusa. [lonarue o koppos3un metammoB. CrnocoObl 3aluThl OT
KOpPpO3UH.

O6mrast xapakrepuctuka metamuioB |A-rpynmel [lepuogmdeckoil cuctembl
XUMUYECKUX »dJeMeHToB. Harpuihi u kanuii: mnonydeHue, (U3MYECKHE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mrast xapakrepuctuka metaoB IIA-rpynmsr Tlepuoandeckoil cucTembl
XUMUYECKUX DJJIEMEHTOB. MarHuii M KalblUMil: MOJy4YeHue, (PU3HUYECKUe U
XUMHUYECKHE CBOWCTBA, MNPUMEHEHUE IMPOCTBHIX BEIIECTB M HUX COECAUHCHUMU.
XKécTtkocTh BOABI U CLIOCOOBI €€ YyCTPaHEHUS.



AJIOMUHUN: TIONydyeHue, (U3NYeCKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA M €ro COeauHEHUU. AMQOTEpHbIE CBOMCTBAa OKCHIA H
TUIPOKCHIA ATFOMUHMUS, THIPOKCOKOMILIEKCHI ATTFOMUHMUSL.

OO0mast  xapakTepucTHKa MeTaUIoB MoOouyHbiX mnoxarpynn  (b-rpymm)
[Tepuoarueckoi CUCTEMBI XUMUYECKHUX JJIEMEHTOB.

OuU3NYECKUE U XUMHYECKUE CBOMCTBA XpoMa M €ro coeaquHeHun. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbl u auxXpoMartbl, UX
OKUCJIMTENbHBIE CBOMCTBA. [loyueHne u mpuMEeHEHHE XpoMa.

Ou3nuecKue M XHUMHUYECKHME CBOMCTBA MapraHila M €ro COCIUHCHUM.
Baxneitmue coenunenuss wmapranmna(ll), wmapranma(IV), wmapraama(VI) wu
maprana(VIl). [lepmanranaT Kaius, ero OKUCIUTEIbHBIC CBOWCTBA.

Ou3NYeCcKue U XMMUYECKHE CBOMCTBA Keje3a M ero coeaguHeHui. OKCHUpbI,
ruapokcuanl U conu xene3a(ll) u xeneza(lll). TlonydyeHue u npuMeHeHUE xees3a
U €ro CILIABOB.

®u3nYecKue U XMMUYECKUE CBOMCTBA MeU U €€ coequHeHui. [lonyduenue u
MPUMEHEHUE MEJIN U €€ COCIMHEHU.

[uuk: mnomydyenue, ¢GU3MYECKUE W XUMHUYECKHE CBOWCTBA. AmdoTepHbIE
CBOICTBA OKCHJIa ¥ TUJPOKCHUAA LIMHKA, TUAPOKCOKOMIUIEKCHI ITMHKA. [[puMeHenune
UHKA U €r0 COEINHEHHUIA.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M WX NPEBPAIICHUN:
u3ydeHre oOpaslloB HEMETaJUIOB, TopeHue cepbl, (ocdopa, xeneza, mMaruus B
KHUCIIOPOJIe, HU3Y4YEHUE KOJUIEKUMH «MeTambl M CIUIaBbD», B3aHUMOJICHCTBUE
MIEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJJIOB C BOAOW (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMAaTEpUaIoB), B3aUMOJCHCTBUE LIMHKA U KEJe€3a C PacTBOpPaMU KHCIOT M
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPOJa
U KaTUOHBI METaJUIOB, B3aWMOJEWCTBUE THUJPOKCHJIOB AIIOMHUHHUS M IMHKA C
pacTBOpaMu KHCIOT W IIEJOYEHN, PEIIEHUE SKCIEPUMEHTAIBHBIX 3aa4 10 TeMaM
«lanorens», «Cepa u e€ coeauHEHHS», «A30T U Gochop U UX COCAUHECHHSY,
«MeTasuibl TIIABHBIX TOATPYI», «MeTamibl MOOOYHBIX MOATPYII.

XuMHUS U KU3Hb.

Ponp xumun B o0ecriedeHUM YCTOMYMBOTO Pa3BUTUA YeloBedecTBa. [loHsTHE
O HAy4yHbIX METOJAaxX IIO3HAHWS W METOJAOJOTMM HAYyYHOrO HCCIEAOBAaHUS.
HayuHble mpuHUIKIBI OpraHu3alui XUMUYECKOr0 pon3BoAcTBa. [IpoMbIlLieHHbIE
crocoObl MOTYYEHHUs BaXXHEUIIHUX BEIIECTB (Ha MpUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOU KHCIIOTHI, MeTaHoJa). [I[poMbIlIIEHHBIE CITOCOOBI MOMYYEHUsI METANIOB U
CIUIaBOB. XHMHUYECKOE 3arpsi3HEHHUE OKPYXKAOUIEW Cpelbl U €ro MOCIEACTBHUS.
Ponb xuMun B 06eciedueHrH YSHEPTEeTHIECKON O€30TacHOCTH.

Xumusg H© 310poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. [lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poib XUMHUM B Pa3BUTUN MEIUIIHBI.



XHUMHS TUIU: OCHOBHBIC KOMIIOHCHTBI, IHIIEBBIC N00aBkH. Poiab Xumuu B
o0OecrieueHUH MUILEeBOM 0€30MacHOCTH.

Kocmetnueckue w mapdromepHble cpenactBa. beitoBas xumus. [IpaBmia
0e30MacHOro0 MCHOJIb30BaHUSl MPENaparoB OBITOBOM XHMHH B IOBCEIHEBHOU
YKU3HHU.

XUMHS B CTPOUTEIIBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTepuaibl (IIEMEHT,
OCeTOH).

XUMHS B CEITLCKOM X03siiicTBe. OpraHndecKkue W MUHEPAIBHBIE yI0OpCHHUS.

CoBpeMeHHBIC KOHCTPYKITMOHHBIC MaTepHallbl, KPACKH, CTCKJIO, KepaMuKa.
Matepuaiibl 17151 SeKTPOHUKH. HaHOTeXHOJIOTHH.

PacuértHnie 3a1aun.

Pacuértel: Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJHUYECTBY
BEI[ECTBA, MAacce Wi O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KONMMYECTBA BEIIECTBA) MPOJIYKTOB PEAaKIMH, €CIU OJHO U3
BEIIIECTB MMEET MpUMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA
peakIuu, €clii OJIHO M3 BEIIECTB JaHO B BHJIE PAcTBOpa C OMPEACIEHHOM
MacCcoBOM JI0JIeM pPacTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJISAPHOU
KOHIICHTPAIIMK BEIICCTBA B PacTBOpPE, JOJIM BBIXOJA MPOJIYKTAa pPEaKIUd OT
TEOPETHYECKH BO3MOXKHOTO.

MexIpeaMeTHbIe CBS3H.

Peanmuzanus ~ MexXnpeaMETHBIX  CBS3ed NpU  HM3yYeHUH  OOImed u
HEOpraHnueckor xumMuu B 11 Kilacce OCyIIEeCTBIISIETCS Yyepe3 UCIOIb30BaHUE Kak
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATUM, TaK U TOHITHH, IPUHATHIX B OTACIBHBIX
IpeaMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: SBICHUE, HAyYHBIH (DaKT, THIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHUHTE3, KiIacCU(UKaIMs, NEPUOJINIHOCTh, HAOIIOACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEIb, MOJICTUPOBAHHE.

dusnka: Marepus, MHKPOMHUP, MaKpPOMHUpP, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, H30TOIIBI, PAIUOAKTUBHOCTH, MOJICKYJIA, SHEPTECTUICCKHI YPOBCHD,
BEIIIECTBO, Teo, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, WJICAIIBHBIA Ta3,
(bu3HUYeCKUe BETMYMHBI, €IMHUIIBI H3MEPEHHS, CKOPOCTh, YHEPTHS, Macca.

buomnorus: kneTka, opraHus3M, 3KocucTteMa, Ouocdepa, MeTaboIM3M, MaKpo-
U MHKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbI, HyKJIECHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TIOTOK YHEPTHH B YKOCHCTEMaX.

I'eorpadms: MuHEpAIIBI, TOPHBIC TIOPOIBI, TOJIC3HBIC WCKOMAEMBbIC, TOILIMBO,
peCypChl.

TexHomoTHs: XUMHYECKasT MPOMBINUICHHOCTh, METAJUTyprUs, CTPOUTEIbHBIC
MaTepHalibl, CEIbCKOXO3IUCTBEHHOES IPOM3BOJICTBO, IHUIIEBAS MPOMBIIUICHHOCTD,
(dapMareBTHYECKas. IPOMBIILICHHOCTD, ITPOU3BOJCTBO KOCMETHYSCKUX



mperaparTos, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'UH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOT'PAMMEI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMH € CHCTEMHO-AEATEIBHOCTHBIM TIOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUs MNpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsl BBIJEICHBI  CIEAYIONIME COCTaBISAIONIME: OCO3HAHHE
oOy4JarolmuUMHUCs POCCUMCKONW TPaKJaHCKONW HMACHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAECIICHUIO; HAIMYME MOTUBALIUM K
00y4eHHI0; TOTOBHOCTh U CHOCOOHOCTH OOYYaroOUIMXCsi PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWIaMHU W HOPMaMH TOBEJACHUS;, HaJIU4YUe
PaBOCO3HAHMS, SKOJIOTUUECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH 11€TTU U CTPOUTH
YKU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pE3yNbTaTbl OCBOCHUA MpPEAMETa «XHMHUS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIIPHOW U TPAKTHYECKOH JeATCIbHOCTH
o0ydJaromuxcs B MpoIecce peann3auu 00pa3oBaTeIbHON e TEIbHOCTH.

JIMYHOCTHBIE pE3yNbTaTbl OCBOCHUA MpPEAMETa «XHMHUS»  OTPAKAKOT
c(hOpMUPOBAHHOCTh OIBITA IMO3HABATEIIPHOW UM TPAKTHYECKOH JeATCIBHOCTH
oOydJaromuxcs B MPOLECcCe peaau3alud 00pa3oBaTEIbHON AEATENBHOCTH, B TOM
YUCJIE B YaCTU:

1) rpaxaaHCKOr0 BOCTIMTAHUS:

OCO3HAHMS 00YYAIONIMMUCS CBOUX KOHCTUTYIIMOHHBIX MpaB U 00sS3aHHOCTEH,
YBAKECHUS K 3aKOHY U IPABOIIOPSIKY;

IIPEACTABICHUS O COLMAJIbHBIX HOPMaxX MW NPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM [JEITEIBHOCTH MPU CO3MaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W TPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEeHTBI IPYTUX P aHAJIM3€ Pa3IMYHBIX BUOB yUeOHOU IEATETbHOCTH;

2) MATPUOTHYECKOr0 BOCIIUTAHUSI:

LIECHHOCTHOI'O OTHOILIEHHUS K MCTOPUYECKOMY UM HAYYHOMY HACJIEAUIO
OTEUYECTBEHHOMN XUMUM;

YBaXXEHUSI K TMPOIIECCY TBOPYECTBA B O0JACTHM TEOPUU U MPAKTUYECKOTO
NPWIOKEHUST XUMHUH, OCO3HAHMA TOrO, YTO JaHHbIE HAYKH €CTb pPE3YyJbTaT
JUIMTETTFHBIX ~ HAOJIOJCHUHN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  TOWCKOB,
IIOCTOSIHHOTO TPy/Ja YYEHBIX U IPAKTUKOB;



WHTEpPECa ¥ TO3HABATEIBHBIX MOTHBOB B TMOJYYCHHUH U TOCIETYIOIIEM
aHanu3e WHQPOPMAIUU O TIEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XHMHH,

3) IyXOBHO-HPABCTBEHHOT0 BOCHHTAHMSA:

HPABCTBEHHOTO CO3HAHMS, STUYCCKOTO MIOBEACHMS;

CIIOCOOHOCTH OIICHWBATh CUTYAIlUH, CBSI3aHHBIC ¢ XUMUYCCKUMU SIBIICHUSMHU,
U MPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTHPYSICh HAa MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEJACHUE M TOCTYIKH CBOUX TOBApPHIIEH C
MO3MIIMKA HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHS IOCJCIACTBHIA
HOCTYIIKOB,

4) dopMHpPOBaAHUA KYJIbTYPbI 310POBbA:

NMOHMMAHHWS IIEHHOCTEW 370pOBOTO W 0e30MacHOro oOpasza IKH3HHU,
HEOOXOJIMMOCTH OTBETCTBCHHOTO OTHOIICHHS K COOCTBEHHOMY (HM3HUYECKOMY M
NICUXHYECKOMY 37I0POBBIO;

coOJIro/IcHUsT TIpaBWJI 0e30MmacHOro OOpaIleHus C BellecTBaMU B OBITY,
TIOBCCTHCBHOM JKM3HU, B TPYJAOBOM JICATEIbHOCTH;

NOHMMAHUS IICHHOCTH TIPaBWJ HWHAMBHIYaJbHOTO M  KOJUIGKTHBHOIO
0€301acHOr0 IMOBEICHUS B CUTYaIIHMSIX, YTPOXKAIOIINX 30POBBIO M KU3HH JTIOJICH;

OCO3HAHMS TIOCICACTBUH W HEIPUATHS BPEIHBIX MPHUBBIYCK (YIOTpEOICHUS
aJIKOT0JISI, HAPKOTHUKOB, KYPECHHS ),

5) Tpya0BOro BOCIIMTAHMSA:

KOMMYHUKATUBHOW  KOMIIETCHTHOCTH B  Y4eOHO-HCCJICIOBATEILCKOM
JCATCIBPHOCTH, OOINECTBEHHO IIOJIC3HOH, TBOPYECKOW HM JPYrHX  BHJAX
JCATCITBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYyacTHE B PEHICHUM MPAKTUYCCKHX 3ajad
COIIMAJIbHOM HAIIPABJIICHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

UHTEpeca K MPAKTHUYCCKOMY HU3YUYCHHUIO MPO(PECCUil pa3IMuyHOTO poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHMS MPEIMETHBIX 3HAHUH 110 XUMHUH;

YBaXCHHUS K TPYIY, JIOASM TPyJa U pe3yibTaTaM TPYAOBOM ICATCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIHMBHAYaJIbHOH TPACKTOPHH
oOpasoBaHus, Oymymied mnpodeccud W pealn3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCcTBa;

6) IKOJIOrHYECKOTO BOCIHTAHHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOTO OTHOIICHUS K IMPHUPOJE KaK UCTOYHUKY
CYIIECTBOBAaHHMS KM3HU Ha 3eMIIe;

MOHUMAaHHUs TJI00aJbHOTO XapaKTepa 3KOJIOHYECKUX IPOOJIEM, BIIHSHHS
SKOHOMHYECKHUX IPOIECCOB HAa COCTOSHUE MMPUPOJTHON 1 COIUATIBLHOM CPEJIbL;



OCO3HAHUS HEOOXOJMMOCTH MCIOJIB30BAHUS JOCTHXKCHUN XUMUHU  JJIs
pelieHrs BOMPOCOB PallMOHATBLHOTO MPUPOJONOIBE30BaAHNUS;

AKTUBHOI'O HENPUATUA JACUCTBUM, TMPUHOCIIIMX BpEHN OKpYKAOUIEH
MPUPOJIHON cpefie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE SKOJOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUI U NIPEIOTBpAIATh UX;

HAJIUYUS PA3BUTOrO IKOJIOTMYECKOT0 MBIIIJICHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NEeATeNIbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHKATUBHON M COLUATIBHOU
MpPaKTUKe, CIOCOOHOCTM U yMEHHUS AaKTUBHO TMPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) IEHHOCTH HAYYHOT'0 O3HAHMS

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HAyKUd U OOIIECTBEHHOUW MPAKTUKU;

NOHUMaHUs crnenudUKd XUMHUU KaK HayKd, OCO3HaHUs €€ pOoJu B
dbopMUPOBaHUY PAIMOHAIHHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUH IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKPY)KaroIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHWM TPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHHH TMPOOJIEM COXpaHEHUS
IPUPOTHOTO PABHOBECHSI;

yOeXXIEHHOCTH B 0OCOOOM 3HAYUMOCTH XMMHH JUIsl COBPEMEHHOM
OUMBWIN3AlMA: B €€ TyMAaHUCTHYECKON HANpaBICHHOCTH M BAXKHOW pOJIU B
CO3JaHMM HOBOM 0a3bl MaTepUalbHON KYyJIbTYpbl, B PEHICHUH TJI00AIbHBIX
npo0JieM YCTOWYMBOIO PAa3BUTHSA YEJIOBEUECTBA — CHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUILIUHBI, 00eCTIeueHuN
YCIIOBUHM YCHEIIHOTO TPYJa U IKOJIOTHYECKH KOMMOPTHON KU3HHU KAKIIOTO YJICHA
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METOAO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
noJlydaeMble 3HaHUS JIJISl aHAIKM3a U OOBSCHEHUS SIBICHUN OKPYIKAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUN, YMEHHUS JIeJ1aTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAay4YHbIX (AKTOB U UMEIONIUXCS [JIaHHBIX C IIeNbI0 TOJTy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUSA IS
penieHust mpo0JieM B peabHbIX KU3HEHHBIX CUTYyAIUsX;

MHTEpECca K MO3HAHUIO, UCCIIEI0BATEIIbCKON JEATeIbHOCTH;

TOTOBHOCTH M  CIHOCOOHOCTM K  HETNPEPHIBHOMY OOpa30BaHHIO M
CaMOOOpa30BaHUIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHMM [0 XWMHHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSIM Tpyda B pa3iuyHbIX cepax mpodeccuoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIBTATDBI

MeranpeiMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHU Ha YpOBHE
CpeaHero oomiero 0Opa3oBaHus BKIIOYAIOT:

3HauYMMble 9 (OPMHUPOBAHUS  MHPOBO33pEHUS  OOydYaroIIMXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIEHAYUYHbIE MOHSATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4yHOW KapTHHBI MHpa U cHeuu(puKy METOJOB IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIHs, SBJICHUE,
npolece, CUCTeMa, HayYHbId (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHusl, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpPCAJIbHbIE Y4eOHblEe NeWcTBUs (TIO3HABATENIbHbIE, KOMMYHUKATUBHbBIE,
PETYISITUBHBIE), oOecreynBaronue dbopmupoBaHue (GyHKUIMOHAIBHOM
IPaMOTHOCTH U COL[MATIbHOM KOMMETEHIIMN 00Yy4aronInXcs;

CIIOCOOHOCTD oOy4aromuxcs UCIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAJIbHbIE y4ueOHbIE
JICHUCTBUS B MO3HABATENbHON M COLIMATIBLHOM MPaKTHKE.

MeranpenMeTHble pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTEIbHBIMM, KOMMYHHMKAaTUBHBIMH U  PETYJIATUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBbIe JJOrHYeCcKHe JIeCTBHSA:

CaMOCTOATENbHO  (OPMYJIHMPOBATH U AKTyalH3UpoOBaTh  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNU ACATEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU UX
JNOCTH>KEHUS, COOTHOCUTH PE3YyJIbTaThl AEATEIBHOCTH C MOCTABJICHHBIMHU LIEJISIMU;

UCIIOJIB30BAaTh IPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHHUS:
BBIACJISITh XapaKTEPHbIE MPU3HAKHU TMOHSATUN M YCTAaHABIMBATH HUX B3aUMOCBSA3b,
MCIOJIb30BaTh COOTBETCTBYIOUIUE TIOHATHS Jis1 OOBSICHEHUS OTAEIbHBIX (aKTOB U
SIBIICHU;

BBIOMpATh OCHOBAaHUSA ¥ KPUTEPUH I KiIacCUPUKAIMK BEHIECTB H
XUMHWYECKUX PEaKIUi;

YCTaHABIMBATh NPUYMHHO-CIEICTBEHHBIE CBA3M MEXKIYy H3y4aeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIAYKTUBHBIC, JEAyKTUBHBIC, IO
aHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS B PacCMaTpPUBAEMBIX
SBJIICHUSX, (POPMYITUPOBATH BBIBOJIBI M 3aKIIFOUCHNS,

OPUMEHATH B MPOLECCE MO3HAHUSI UCIIOIb3YEMbIE B XUMHHU CUMBOJINYECKUE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIbHBIC IPEACTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) 3JIEMEHTA, XUMHUYecKasi (hopMyIia, ypaBHEHUE XMUMHUYECKOU



peaKknuu — TPU PEHICHUU Y4YEOHBIX MO3HABATEIBHBIX M TPAKTHYCCKUX 3ajad,
MPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 6a3oBbIe HCCJIEN0BATEIbCKHIE TeHCTBHUS:

BJIQJICTh OCHOBAMH METOJOB HAYYHOTO TO3HAHHWS BEMIECTB M XUMHUYECKHUX
peaxkuuu;

(GbopMyITHpPOBATH LIETU U 33]1a4U UCCIICTOBAHUS, HCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(OpPMYyIHpPOBAaHHBIE BOMPOCHI B KayeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI JUII (DOPMHUPOBAHMSI THIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBACMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEIBHOTO TUIAHUPOBAHUS W  TIPOBEICHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHUS HAOIIOAATh 32 XOJIOM
npoIecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIHpPOBATH
0000IIIEHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB MCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBIN OTUYET O MPOJIeTaHHON padoTe;

NpPHOOPETaTh OMBIT YYCHUYECKOH HCCIICOBATCIbCKOM UM MPOCKTHOU
JCATEIBHOCTH, TPOSBIATH CIIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSTEILHOMY
MOMCKY METOJIOB PEIICHHWS MPaKTUYSCKHX 3ajJad, MPUMEHEHUIO pPa3IMYHbBIX
METOJIOB TTO3HAHUSI.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPopManuu (HAy4dHO-
NOMYyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEepkKaHMs, CIPABOYHBbIE TOCOOUS,
pecypcel MHTEpHETa), aHaNM3UpOBaTh WHPOPMALUIO PA3THYHBIX BUIOB U (opm
Ipe/ICTaBICHUS, KPUTHUYECKHU OIICHUBATh ed JIOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpoBaTh 3aMpPOChl U MPUMEHATh PA3NMYHBIE METOIBI MPU TIOUCKE U
orbope wHPOpPMAIUKA, HEOOXOAUMOW JUIS BBIMOJHEHMsS Y4YEOHBIX 3aaad
OIPEAECIIEHHOIO THUIIA;

NpUOOpPETaTh OMBIT KCIOIB30BaHUSA WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSATEILHO  BbIOMpaTh  ONTUMANbHYIO  (opMy  MpeAcTaBICHUS
uHdopmaIrmu (cxeMbl, TpaduKy, TUarpaMMbl, TAOIHIIB, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM SI3bIK B KAa4eCTBE CpEICTBa TMpU pabdoTe C
XAMHYECKOW WHPOpMAIME: MPUMEHSATh MEXNpeaMeTHbIe (pu3nyeckne u
MaTeMaTUYEeCKHe) 3HAKN U CUMBOJIBI, (HOPMYJIbI, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJJIUYCCKUC CPECACTBA HATI'TIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁmﬂe I[CﬁCTBPIﬂ:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkAaeMOW TEMBI B X0J1€ UAJI0Ta /UK
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJIHEHHS IPEIIOKEHHOMN 3aa4H;

BBICTYNIATh C IMPE3CHTALMENW PE3YyJbTATOB ITO3HABATEIIBHOW JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO MK COBMECTHO CO CBEPCTHUKAMU IPU BBINIOJIHEHUU
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aiu yueOHOro MmpoekTa, u (opMyJIupoOBaTh BHIBOJIBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM NMYTEM COTJIACOBAHUS MO3ULHAU B
X0J1e 00CYXKJIeHHsI U 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHMBeEpPCaJIbHbIe YUeOHbIE 1efiCTBUA:

CaMOCTOSATENIbHO IUJIAHUPOBATh W OCYILECTBIATH CBOIO IO3HABATEIHHYIO
JEeSTENbHOCTb, ONpenensis €€ Lenu W 3aJayd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh TMpeajiaraéMblii  ajJrOpuT™M JACHCTBHH MpH
BHITIOJIHCHUU Y4YeOHBIX U HCCJIENOBATEILCKUX 3aj7ad, BbIOUpaTh Hauboiee
3¢ dexTuBHBIN crmoco0 MX peuieHuss ¢ y4€TOM TMOJYYEHHUS HOBBIX 3HAHMMA O
BEIIECTBAX U XUMUUYECKHUX PEAKIIUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb JAESATEIbHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIIEHKH.

IHNPEAMETHBIE PE3YJbTATDI

[IpenmeTHbBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMHH Ha YTIIYOJIEHHOM
YpOBHE Ha YpPOBHE CpeHEero oOIero oOpa3oBaHHUS BKJIIOUYAIOT CHelU(pUISCKUE
JUISL y4eOHOTO MpeaMeTa « XMMUs» HayIHbIC 3HAHHS, YMEHUS U CIIOCOOBI ICUCTBUN
M0 OCBOCHMIO, WHTEPIPETAIMU U MPEeoOpa30BaHUIO 3HAHUHN, BUJBI JACATEILHOCTH
[0 MOJYYEHHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWI B PA3IUYHBIX YUEOHBIX
CUTyalusiX, a TAK’K€ B PEaJIbHbIX KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C XUMUEH. B
porpaMMe [0 XUMHHM TMPEAMETHbIE pe3yJbTaThl NPEACTABICHBI IO TroAam
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOGHUS Kypca «OpraHuydeckas XUMUS
OTpaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUN: O MECTe W 3HAYCHUH OPTraHUYECKOU
XUMUU B CUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00ECHEYEHUU YCTONUYMBOTO
Pa3BUTHUA YEJIOBEYECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKON, SHEPreTUUECKON U



MUIIEBOM 0€30MacHOCTH, B PA3BUTUM MEIWLMHBI, CO3IaHUHM HOBBIX MaTe€pHUasoB,
HOBBIX UCTOYHUKOB SHEPrUH, B o0ecrieyeHuu palMOHAIBHOIO
MPUPOAOIIONB30BaHUsA, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOLIEH KYJIbTYpbl
YeJIOBEKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEAE;

BJIaJICHHE  CHUCTEMOW  XUMHUYECKUX  3HaHWH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATaIOLIUE MOHATUSA — XUMUYECKUN 3JIEMEHT, aTOM, AJIpO U 3JIEKTPOHHAs
obOoyouka aroma, S-, P-, d-aTOMHBIC OpOHWTAlM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, THOpuAM3aluMs aTOMHBIX oOpOuTanei, HOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATENIBHOCTD, CTEIIEHb OKUCICHMS, XUMHUECKasl CBA3b,
MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeneT, (QYHKIIMOHAIbHAs
rpynmna, pajadkai, CTPYKTYpHble QopMynbl (pa3BEPHYTHIE, COKpallEHHbIE,
CKEJICTHBIE), HM30MepUs CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HW30MEPbl, TOMOJIOTMUECKHN psiA, TOMOJOTH, YTIIEBOJOPOIHI,
KHUCJIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIE COEOUHEHHUS; TEOPUHU, 3aKOHBI
(nepuoaunueckuii 3axkon J[. M. MenzaeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemectB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUS
U TpEeBpallleHUs] SHEPrud NpPU XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHMS, JIEKAIUE B OCHOBE
NOHUMAaHHUS IPUYMHHOCTA U CUCTEMHOCTH XWMHUYECKUX SIBICHUMN; MPEACTABICHUS
O MEXaHM3MaX XUMHUYECKUX pEaKUuid, TEPMOAMHAMHUYECKUX M KHHETHYECKUX
3aKOHOMEPHOCTSAX MX MPOTEKaHUsA, O B3AMMHOM BJIUSHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJIax (MHIYKTUBHBIM U Me30MepHBIN 3 dekTrl, opueHTanTsl I u Il poma);
(akTONOTMYEeCKUE CBEICHHUS O CBOMCTBAX, COCTaBe, MOJYyYCHUH U OE30MacHOM
UCIIOJIb30BAHUM BaKHEUITUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHYECKOM
NESTENBbHOCTH  YEJOBEKa, OONIMX  HAYYHBIX MPUHIUIAX  XUMHYECKOTO
IIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METaHOJIa, epepaboTKku HedTH);

c(OpMUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTepHbIE MPU3HAKU TMOHSATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS IPHU
ONKMCAHMM COCTaBa, CTPOCHUSI U CBOMCTB OPraHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTH YMEHUN:

UCII0JIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHHIX) (DOPMYIT OPraHUYECKUX
BEILIECTB;

COCTaBJIATh YPAaBHEHUS XMMHUYECKUX PEAKLIHMA U PACKPBIBATH UX CYLIHOCTB:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUHA  IMOCPEACTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OajlaHca 3TUX peakUuil, peakuuid HOHHOro oOMeHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



M3TrOTABJIMBATh MOJIENIM MOJIEKYJ OPTaHUYECKUX BEIIECTB I WILTIOCTPALUH
MX XUMHUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHUM: YCTAHABIMBATH MPUHAJJICKHOCTh U3YUEHHBIX
OpPraHMYEeCKUX BEHIECTB IO HMX COCTaBy H CTPOCHUIO K OINPEACIEHHOMY
KJIaccy/Tpynne COeAWMHEHUM, JaBaTh WM Ha3BaHUS [0 CHUCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBOIUTh TPUBHAIBHBIC Ha3BaHUS IS OTACIBHBIX
MpEJCTAaBUTENICH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJICH, TOJYOJI, TJIUIIEPUH,
ATUJICHTIIUKONb, (eHos, dopManbaeru, aneTaablIeru, aieToH, MypaBbUHAS
KHUCJIOTa, YKCYCHasi KUCJIOTa, CTEAPUHOBAs, OJICMHOBAS, MAJIbBMUTUHOBAS KUCJIOTHI,
TJIMIMH, aJaHWuH, MalibTo3a, (GPYyKTO3a, aHWIWH, TUBUHUJ, WU3OIPEH, XJIOPOIMPEH,
CTUPOJI U JPYTHE);

chOpMUPOBAHHOCTh yMEHHUS OMNPEACNATh BHJ XUMHUYECKOM CBSI3U B
OpraHUYeCKUX COEAUHEHUSIX (KOBAJICHTHAsT W HOHHAs CBSI3b, G- WU T-CBS3b,
BOJIOPOJIHAs CBA3b);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 115 0ObSICHEHHUS 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHUM  XapaKTEepU30BaTh  COCTAB, CTpPOCHHUE,
bu3uUYecKkue M XUMHYECKHE CBONCTBA THUIWYHBIX TMPEICTaBUTEICH pa3IMUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: AJIKAHOB, IIMKJIOAJIKAHOB, aJIKEHOB, aJKaJUCHOB,
AJKUHOB, AapPOMATHUYECKHUX YIJIEBOJOPOJOB, CIIUPTOB, ajbJIECTHIAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTBIX U CJIOXKHBIX (UPOB, KUPOB, HUTPOCOCAUHEHUN H
aMUHOB, AMUHOKHCIIOT, OCJIKOB, VYIJIEBOJOB (MOHO-, JU- W TIOJHCAXapuIo0B),
WUTIOCTPUPOBATh ~ INEHETUYECKYKD  CBSI3b  MEXKIY  HHUMHU  YPaBHEHUSIMH
COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUN C HCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh yMEHHUS TIOJATBEPXKJIAaTh HAa KOHKPETHBIX IpUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHONW CTIOCOOHOCTH OPTaHUYECKUX COSTUHCHHUM OT
KPaTHOCTH M THUIIa KOBAJICHTHOM CBSI3U (G- M T-CBA3HM), B3AMMHOI'O BIHSHUS aTOMOB
Y TPyl aTOMOB B MOJICKYJIaX;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTePH30BaTh HCTOYHUKHU YTIICBOJOPOIHOTO
CeIpbsi (HedTh, NPUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro TmepepaboTKH W
MPaKTHIECKOE TPUMEHCHHE TIPOIYKTOB IepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHMH O €CTECTBEHHO-HAYYHBIX
MeToJax IMO3HaHUS — HAONIOJACHUH, U3MEPEHUHN, MOJCIMPOBAHUH, SKCIICPUMCHTE
(peasibHOM U MBICJICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHUS;

c(hopMUPOBAaHHOCTH YMEHUSA MIPUMEHSTh OCHOBHBIE oneparuu
MBICIIUTEIILHON NESATEeTbHOCTH — aHAJW3 U CHUHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATH3allNI0, BBISBICHUE MPUYNHHO-CICICTBEHHBIX CBSI3CH — ISl M3y4YeHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMCHHI: BBISBJIATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUH C
MOHATUSAMU WM TPEICTABICHUSIMH JPYTUX €CTCCTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO IIOHUMAaHUS CYIIHOCTH MaTEPHAIBHOTO CIWHCTBA MUpa,
WCITOJIb30BaTh CHCTEMHBIC 3HAHUS 10 OPTAaHMYECKOW XUMHUHU IS OOBSCHECHUS U
MIPOTHO3UPOBAHMS SBJICHU, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOTY;

c(OPMHPOBAHHOCTh YMEHHH: TMPOBOJWTH PACUYETBl 10 XUMHUYCCKUM
dopMyiiaMm ¥ ypaBHCHHSIM XUMHYECKUX PEAKIUH C WCIOJIb30BAaHUEM (DH3UUYECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTCPHU3YIOIIUX
BEIIECTBA C KOJMYCCTBEHHOW CTOPOHBI: PAacyE€Thl MO HAXOXKJICHHIO XUMUYCCKOU
(GopMyJIBl BEIIECTBA MO HM3BECTHBIM MAcCCOBBIM JIOJISM XHMHUYECKHUX 3JIEMEHTOB,
IPOJYKTaM CropaHus, IJIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, aHAIM3UPOBATH U OICHUBATH
C TIIO3UIOMH  DKOJOTHMYECKOW  0€30IMacHOCTH  IIOCJIEACTBHSA  OBITOBOM W
NIPOW3BOJICTBEHHOW JIEATEIBHOCTH 4YEJIOBEKAa, CBA3aHHOM ¢  TepepabOTKOM
BEIICCTB, UCIIOIb30BATh MOJYUYCHHBIC 3HAHUS JIUIS IPUHSITHS TPAMOTHBIX pEIICHUN
po0JIeM B CUTYaIlUsX, CBSI3aHHBIX C XUMUCH;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAaMOCTOSITEJILHO IJIAHUPOBATh W TMPOBOIAUTH
XUMUYECKUI DJKCIIEpUMEHT (MOJy4YeHHE | W3yYCHHE CBOMCTB OpPraHMYeCKUX
BEIIECTB, KAYECTBEHHBIC PpEAKIMH YIJIEBOJOPOJOB PA3IMYHBIX KIJIACCOB M
KHUCIIOPOJICOAEPKAIIMX OPTraHUYECKHX BEIIECTB, PEIICHUE ASKCIEPUMEHTATbHBIX
3a/1a4 110 PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIOJICHUEM TIPaBUII
0e30MacHOro0 OO0palleHusT C BEIIeCTBAMH M JA0OpaTOPHBIM O0OpPYIOBAaHUEM,
dbopMynupoBaTh 11€7b HCCIAEAOBAHUS, TMPEJACTABISATL B Ppa3nudHON (popme
pe3yIbTaThl AKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hopMUPOBAaHHOCTh YMEHU:

coOJI0IaTh MpaBuUiIa SKOJIOTHYSCKH I1€J1IeCO00pa3HOTO MOBECHUS B OBITY H
TPYJIOBOM JEATEIIBHOCTH B IICJISIX COXPAHEHHUS CBOETO 3JI0POBBS, OKPYKAIOIICH
MIPUPOIHOM CPEelbl U JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

O0CO3HABaTh OINACHOCTh TOKCHYECKOTO JICHCTBHS Ha JKHBBIC OPTaHU3MBI
OmpeIeIEHHBIX OPTaHNYCCKHUX BEIIECTB, TOHUMAas cMbIc nmokasarens [1JIK;

aHAJU3MPOBATh IIEJIECOO0PA3HOCTh NMPUMEHEHUS OPTraHUYECKUX BEIISCTB B
MIPOMBINIJIEHHOCTH U B OBITY C TOYKHU 3pSHHUS COOTHOIICHUS PUCK-TI0NIB3a;

c(hOpMHUPOBAHHOCTh YMEHHH: OCYIISCTBIIATh IICJICHANPABICHHBIA ITOMCK
XUMUYECKOW MH(OOPMAIIMK B Pa3IMYHBIX HCTOYHUKAX (HaydHasl U ydeOHO-HayIHAS
JUTEpaTypa, CpeacTBa MaccoBor mHpopManuu, IHTEpHET U apyrue), KpUTHICCKH
aHAJU3HPOBATh XUMHUUYECKYI0 MH(GOPMAIIUIO, IepepadaThiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUH C MOCTaBJICHHOMN y4eOHOM 3a1a4eil.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHUSI Kypca «OOmiass v HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O MATepUAIIbBHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUWA MPUPOABI, O MECT€ U 3HAYCHUHU
XUMUU B CHUCTEME E€CTECTBEHHBIX HayK U €€ poJM B OOECIEUEHUH YCTOMYUBOTO
pa3BUTHA, B PEHICHUU MPOOJIEM HSKOJOTHYECKOM, IHEPTeTHUUYECKON U MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B 00ECHEYCHUU PAIMOHAIBHOTO MPHUPOOINOJIb30BAHUS, B
dbopMuUpOBaHUM MHUPOBO33PEHUST U OOIIEH KyJbTypbl YENOBEKa, a Takxke
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO M MPUPOJIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIue TMOHSATUS — XUMHYECKUW DIIEMEHT, aToM, SApO aToma,
M30TOIIbI, DJICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHbIE OPOHTAIH, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aToMa, THOpuUIM3allds aTOMHBIX OpOuTasiei, WOH,
MOJIEKYJIa, BAJE€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYEeCKasi CBsI3b (KOBaJEHTHAs, WOHHAs, MeTaJuIM4ecKas, BOJOPOIHAs),
KPUCTAJUITMYECKAsA PEIIETKA, XUMHYECKash peaklus, pacTBOpP, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJMTUYECKAsT JTHUCCOLUMAlMS, CTENEHb JIUCCOILMALINU,
BOJOPOJHBIM TIOKa3aTedb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIUIOBOW 3 dekT
XUMHUYECKOU pEaKIMu, CKOPOCTh XUMHUUYECKOW pEaKIMh, XHMUUYECKOE PABHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS AJIEKTPOJUTUYECKOW IUCCOLMAIMU, TEePUOIUYCCKUI
3akoH [[.11. MeHnaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALCHUS HEPTUH NPU XUMHUYECKUX PEAKIHAX, 3aKOH IOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUMN S3bIK
XUMHWH, MHUPOBO33PEHUECKUE 3HAHWsA, JIeKAlM€ B OCHOBE  ITOHUMAHUA
IMPUYUHHOCTH W CHUCTEMHOCTHM  XUMHWYECKHX  SIBJICHUWA;  COBPEMECHHBIC
MPEACTABJICHUSI O CTPOCHUM BEIIECTBA HAa ATOMHOM, WOHHO-MOJIEKYJISIPHOM H
HAJMOJICKYJIIPHOM  YPOBHSX; TPEJCTABJICHUS O MEXAaHU3MaX XUMHYECKUX
peakiui, TEPMOAUHAMHUYECKUX W KUHETHYECKHX 3aKOHOMEPHOCTSIX X
MPOTEKAHUS, O XMMHUYECKOM DPABHOBECHM, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(baKkTOJIOTHYECKHUE CBEJICHHS O CBOMCTBaX, COCTaBe, IMOJIYyYCHHH W 0e30macHOM
HCTOJIb30BAHUY BaXKHEUIIIMX HEOPTaHWYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATCIPHOCTA  YEeJOBEKa, OOIIMX  HAy4yHBIX  MPUHIUIIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTCPHBIC NMPH3HAKW TTOHSATHH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATHSA MPHU
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HCIOJIb30BATh XWMHUYECKYIO CUMBOJUKY s
cocrtaBiieHus (OpPMYJ BEIIECTB W  YPaBHEHUHM  XUMHUYECKHUX  PEAKIHi,
cucteMmarnueckyio HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACISITH BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCAWMHEHHUSX, BUJ XUMHYECKOW CBSI3U (KOBAJICHTHAs,
WOHHAs, MeTa/UInuecKas, BOJOPOJHAsS), THUIl KPUCTAUIMUECKON PEemETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSACHITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M W THUIA KPUCTAJUIMUYECKOW pPEMIETKU, OOMEHHBIA W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  yYMEHHUI:  KJIACCU(UIIMPOBATH: HEOPraHUYECKUE
BEIIECTBA M0 UX COCTAaBY, XUMHUECKUE PEAKIIUHU 110 PA3IMYHBIM MMPU3HAKAM (YUCITY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO
CTENEHEeW OKHUCICHUsI DJIEMEHTOB, OOpaTMMOCTH, YYacTUIO KaTajauzaTopa W
JIPYTHUe); CAaMOCTOSITEILHO BBIOMPATh OCHOBAHUS U KPUTEPHUU JJIs KiIacCUDUKAIIUK
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MIEPUOJANUECKOTO 3aKoHa Jl.
W. MeHnpneneeBa U IEeMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, 0OBSICHUTEIHHYIO
U IPOTHOCTUYECKYIO (PYHKIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DJIIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKUX DBJIEMEHTOB NE€PBOrO—YETBEPTOrO MEPUOIOB
ITepuonnueckou cucremsl [[.M. MenneneeBa, ucnonb3ys MOHATHUSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKUE IMOTYPOBHHY», «S-, P-, O-aTOMHBIC
opOuTaNN», «OCHOBHOE M BO30YXIAEHHOE SHEPreTHUUYECKHE COCTOSHUS aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHUYECKUX DJIIEMEHTOB M HX
coenuHeHUM 10 mnepuomam u rpynnam llepmommueckon cucremsr . .
MeHneneeBa, BaJICHTHbIE BO3MOYKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX DJIEKTPOHHBIX 000JIOYEK;

chOpMHPOBAHHOCTh ~YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'E€HETUYECKOW CBS3M MEXKIY HEOPraHWYECKHMMHU BELIECTBAMH C
IIOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

chOpPMHUPOBAHHOCTh YMEHHUS PACKpBIBaTh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUNA TOCPEIACTBOM COCTABJICHUS DJECKTPOHHOTO OalilaHca
ATUX peaKkUui; peakuil HMOHHOrO OOMeHa MYTEM COCTABICHHS MX MOJHBIX W
COKpAlIEHHBIX  HWOHHBIX  YpPaBHEHHMM;  pEakuMid  THUOPOIU3d;  pEaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpuMepe THAPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS);



c(hOpPMUPOBAHHOCTh YMEHHSI OOBSACHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHX PEAKIHN C YYETOM KX SHEPreTUYECKUX XApPAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOW PEAKIMU B 3aBUCUMOCTA OT PA3JIUYHBIX
(bakTOpOB, a TAKXKE XapaKTEP CMEIICHHUS XUMHUYECKOTO PAaBHOBECHUS O] BIUSHUEM
BHeWHUX Bo3aeicTBull (mpunuun Jle Ilarense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMHUYECKHE PEaKIuH,
JIe)KAIIME B OCHOBE IPOMBIIUICHHOTO IMOJYYEHUSI CEPHOM KHUCIOThI, aMMHUAKA,
oOIlMe HayyHble MPUHIMIBI XUMHUYECKUX MPOU3BOJACTB; IEJIECO00Pa3HOCTh
MIPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEeHUsI COOTHOIIIEHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAHUH O METOJaX HAayYHOTO
MO3HAHMS SBJICHUW MPUPOABI — HAOIIOJACHUE, HW3MEpPEHHUE, MOJCIHPOBAHMUE,
AKCTIIEPUMEHT (peanbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYyKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUSA MPU IKCIEPUMEHTATLHOM HCCIICIOBAHUM BEIIECTB
U JUIsE OOBSCHEHUS XUMHUYECKHX SBJICHUH, HUMEKOIIMX MECTO B MPUPOJE,
MPAKTUYECKOU JAEATEIIbHOCTH Y€JIOBEKA U B MOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aUMOCBSI3bh XUMHYECKUX 3HAHUH C
MOHATUSIMU U TIPEJICTABICHUSIMUA JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00Jee 0CO3HAHHOT'O MOHUMAHUS MAaTepUATIBLHOTO €AMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOIAUTH PpACUYETHI: C HCIOIB30BAHUEM
NOHSATUN «MaccoBas JIOJIsI BEUIECTBA B PACTBOPE» U «MOJISIpHAs KOHIIEHTPAaLUs»;
MaccChl BEIIeCTBa WM 00bEMA Tra3a Mo U3BECTHOMY KOJIUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIIOBOro 3¢ dexra
peaKiuyu; 3HAa4YE€HUS BOJOPOJHOrO MOKA3aTeNsl pacTBOPOB KHCIOT U IIEJIOYEN C
M3BECTHOW CTEMNEHBI0 AMCCOLMANNK;, Macchl (00BbEMa, KOJMWYECTBA BEIIECTBA)
OPOJIyKTa pEaKkUuu, €ClM OJAHO M3 UCXOJHBIX BEUIECTB JAHO B BUIE PAcTBOpA C
ompeeIEHHOW MAacCOBOM JI0JIEH PacTBOPEHHOTO BEIIECTBA WIJIM JIAaHO B M30BITKE
(uMeeT mpuMecH); IOJIM BBIXOJA MPOAYKTa PEaKiuu; OOBbEMHBIX OTHOIICHHM
rasos;

c(hOpMHUPOBAHHOCTh YMEHUMN: CAMOCTOSTEIBHO IUIAHUPOBATH W TMPOBOJIUTH
XUMHYECKUN  JKCIEpUMEHT  (MPOBEACHUE  peakIuii  MOHHOTO  OOMeHa,
MIOATBEPKICHUE KAYECTBEHHOI'O COCTABA HEOPTAHMYECKUX BEILIECTB, ONPEACICHUE
Cpeapl pPacTBOPOB BEIIECTB C IIOMOLIBK) HMHAUKATOPOB, W3YyUYCHHUE BIIUSHUSA
pasnTUYHBIX  (PAaKTOPOB HA  CKOPOCTh XHMHYECKOW  PEAKIUH, perieHue
AKCHEPUMEHTAIBHBIX 3afady 1o TemaM «Metamisl» u  «Hemeramne») ¢
coOmroIeHneM TpaBuil 6e30macHOro oOpamieHus ¢ BEECTBAMU U JTaOOPATOPHBIM
oOopynoBanueMm, GOPMyIHpPOBAaTH I1I€Jb HMCCIENOBAaHUSA, TMPEACTABIATh B
pa3nuyHON (opme pe3yibTaThl SKCIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX
JOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHUI: COOIIOATh MpaBUia MOJIH30BAHUS XUMUUYECKOMN
nocyiol M Ja0opaTopHbIM O0OpYyJOBaHHEM, OOpalleHus C BEIIeCTBAMHU B
COOTBETCTBUM C HMHCTPYKIUSMH IO BBIMOJHEHHUIO J1a0OPATOPHBIX XUMUUYECKUX
OMBITOB, YKOJIOTUYECKH 1€eCO00pa3HOTO TOBEAEHUS B OBITY U TPYAOBOU
NEATENBHOCTU B LIEJISIX COXPAHEHHUSI CBOErO 3/I0POBbs, OKPYKAIOIIEH MPUPOTHOM
Cpeabl W JOCTHXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HABATh OIMACHOCTH
TOKCUYECKOTO JIEMCTBHS HA >KUBBIC OPraHU3Mbl OINPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIc nmoka3arens 11/1K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIATH II€JICHANPABICHHBINH TOUCK
XUMUYECKOU MH(OpPMALIUK B PA3IMUHBIX UCTOYHUKAX (Hay4Hasl U ydeOHO-Hay4IHAs
auTepaTypa, cpeicTBa MaccoBor nHpopmanuu, IHTEepHET U apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCIOJIH30BAThH
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3a1aueil.
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Pa3nen 3. Kuciopoacoaep:xaine oprannyeckue coeJuHeHHs
https://lesson.academy-
3.1 Crnuptsl. ®enon 11 1 D Y

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

KapOoHuIbHBIC COCAMHECHUS: aThACTUIBI 1

https://lesson.academy-

3.2 keToHbL. KapOoHOBBIC KUCTOTHL. CIOXKHBIC 21 content.myschool.edu.ru/04/10
a¢upsl. Kupbt
https://lesson.academy-
3.3 YTaeBoAE! d content.myschool.edu.ru/04/10
Hroro no pazneny 41
Pasnen 4. A3orcoaep:xaniue OpraHnyecKue coeIMHeHUus
4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazgeny 12
Pa3nen 5. BoicokoMoJiekyJIsIpHbIE cOeIUHEHUSA
51 B 6 https://lesson.academy-
) bICOKOMOJICKYIIAPHBIC COCAMHCHHA content.myschool.edu.ru/04/10
Hroro mo pazgeny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KJIACC

KoaudecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTnueckue 0CHOBBI XMMHH
Crtpoenue atoma. [leproauyeckuii 3aKkoH
1.1 u [lepuoanueckast cucTeMa XUMHYECKUX 9 https://lesson.academy-
' PHOA content.myschool.edu.ru/04/11
anemenToB JI. 1. MenneneeBa
Crpoenue BemiectBa. MHOTOOOpasme https://lesson.academy-
1.2 11 1
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 XHMITIECKHE PeakiiHH 13 1 3 content.myschool.edu.ru/04/11
Hroro mo pazgeny 39
Pasznen 2. Heopranuveckasi xumust
https://lesson.academy-
2.1 HemeTamikr 31 1 3 content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Merammer 23 1 2 content.myschool.edu.ru/04/11
Utoro no pazneny 54
Pa3pen 3. XumMus u ;KU3HL
31 Mertoapl mo3HaHug B XUMUH. XUMHUS U 9 https://lesson.academy-
' KU3Hb content.myschool.edu.ru/04/11
Wroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8



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

[TPOTPAMME







IHHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoJsnyecTBo 4acos Mara
JyiekTpoHHBbIe IU(POBbIe 00pa3oBaTe/bHbIE
n/ Tema ypoka Bceer Konrpoububl | IIpakTnyecku | H3Y4YECHH
pecypchl
n 0 e padoThI e padoTbl |
[Ipeamer u 3HaueHue
OPraHu4eCcKO XUMHH,
IDEICTABIICHH® O https://academy-
5 1 content.myschool.edu.ru/lesson/a9f3d191-5ele-
MHOTOOBPASHH 4e24-ac02-¢efb16fadof6a
OpraHNYeCcKux
COCAUHCHHI
DIJIEKTPOHHOE
CTPOCHHE aToMa
yriiepoaa (OCHOBHOE U
BO36YKIEHHOE https://www.youtube.com/watch?v=UVNVQCooD
Y 1 C4 https://school.infourok.ru/videouroki/68d891a1-
COCTOAHMU). 85c7-4512-a5f2-77¢3554388dc
Banenrtnrie
BO3MOKHOCTH aToMa
yriepoja
XuMuyeckas cBsI3b B
OpPraHUYECKUX
COEIMHEHHAX.
https://lesson.academy-
MexaHu3MBbI
5 1 content.myschool.edu.ru/lesson/2859ec02-8ecd-
OOPasOBaHA 4cd8-8531-edad962608fb?backUrl=062F04%2F 11
KOBAJICHTHOMU CBSI3H,
crocoObl pa3peiBa
CBs3€
Teopust ctpoeHus 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

OpPraHUYECKUX content.myschool.edu.ru/lesson/c935a58¢-ab0e-
coequHenuii A. M. 4¢59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
byrneposa

Buaer nzomepuu:

CTpYKTYpHas,

MPOCTPAHCTBEHHASI.

) DNEeKTPOHHBIE https://www.youtube.com/watch?v=4CTBvtPyYaM
3¢ (deKThI B MOJIEKYIIaxX
OpraHn4eCKHuXx
COCTMHEHM I
[IpencraBnenue o
KJIacCCU(pUKAIUHU U
CHUCTEMaTH4YEeCKas https://lesson.academy-

6 HOMEHKJIaTypa content.myschool.edu.ru/lesson/726ee099-e1a9-
(IUPAC) 410f-b8be-b4ch589aeadl?backUrl=%2F04%2F10
OpraHUYECKUX
BEIIECTB
Knaccuduxkarus

N https://www.youtube.com/watch?v=HEGVB0ORY

7 peakuuii B ) NY

OpraHUYEeCKOU XUMUU -
https://lesson.academy-
Knaccuduxanms content.myschool.edu.ru/lesson/c19e6ffc-7d70-

8 peakuuii B 46¢cc-a9ee-ebfac27dead9?backUrl=%2F04%2F10
OpPraHUYCCKOU XUMHUHU https://www.youtube.com/watch?v=HEGVB0oORY

NY
CucremaTtuzanus u https://lesson.academy-

9 0000111eHIe 3HAHUI TIO content.myschool.edu.ru/lesson/6abf1680-4eb5-
TEME 4612-8ea5-44d63cccf518?backUr1=%2F04%2F10

10 AnkaHbl: https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://www.youtube.com/watch?v=4CTBvtPyYaM
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?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/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

FOMOJIOTUYECKUH P,
obmas ¢opmyina,
HOMEHKJIaTypa U
HU30Mepus,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIT

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

dusnueckue u

https://lesson.academy-

11 XUMHUYECKHE CBOMICTBA content.myschool.edu.ru/lesson/258ddc06-ec23-
AJIKAaHOB 473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
Haxosxienne aakaHoB
B pupoe. CToco6E! https://lesson.academy-

12 content.myschool.edu.ru/lesson/258ddc06-ec23-
TOIYHEHIA 1 473c-b3d7-ed82fcaddd02?backUrl=%62F04%62F10
IMIPUMCHCHUC aJIKAHOB
[ukmoankaHbl: o0mas
(opmyuna,

HOMCHKIJIaTypa U
H30MEpHs, https://school.infourok.ru/videouroki/bd2a8e22-

13 0COOEHHOCTH c78d-49d6-ac12-e95a5¢3bc9e0
CTPOEHUS U https://www.youtube.com/watch?v=cDkV6EoDa7Q
XUMHUYCCKUX CBOf/iCTB,

CHOCO6I>I MOJIYYCHUA U

IIPUMCHCHHUC

Pemrenne pac4€THbIX

3a1a4 Ha OIIPCACIICHUC

MOIICKYIPHOM https://lesson.academy-

14 content.myschool.edu.ru/lesson/7dada027-8448-
(bopmymbr 418f-b416-fbaledd4abd?backUrl=962F04%2F10
OpraHnu4eckKoro

BCIICCTBA I10



https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
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 IOJISIM
ATOMOB 3JIEMEHTOB,
BXOJSIINX B €r0
COCTaB.
Cucremaruzanus U
000011IcHIE 3HAHUH I10
TeEME

15

Pemrenne pacy€THbIxX
3aJ1a4 Ha oTpezeNeHue
MOJIEKYJIIPHON
bopMyIbI
OpPraHUvecKOTO
BEIIECTBA M0
MacCOBBIM JIOJISIM
aTOMOB 2JIEMEHTOB,
BXO/ISILUX B €r0
COCTaB.
Cucremaruzanus u
0000111eHNE 3HAHUI 110
TemMe

https://lesson.academy-
content.myschool.edu.ru/lesson/7dada027-8448-
418f-b416-fbaledd4ab6d?backUrl=%2F04%2F10

16

AJIKEHBI:
TOMOJIOTHYECKUHN Psifi,
obmras ¢popmyina,
HOMEHKJIATYpa,
IEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykrypHas u nuc-
TpaHC-U30Mepus

https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-4158-
4hd1-ae98-18dc1cfb9399?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
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

AJIKCHOB

dusznueckue n
XUMHYECKHUE CBOMCTBA

https://lesson.academy-

17 content.myschool.edu.ru/lesson/4038171e-4158-
ankeros. Ipasuio 4bd1-ae98-18dc1cfb9399?backUrl=962F04%2F10
MapkoBHHMKOBa
T ——— https://lesson.academy-

18 HPUMEHEHHE ATKEHOB content.myschool.edu.ru/lesson/4038171e-4158-

4hd1-ae98-18dc1cfh9399?backUrl=%2F04%2F10
[TpakTuueckas pabota
Ne 1 o Teme https://lesson.academy-

19 "[Tonyuenue sTunesa content.myschool.edu.ru/lesson/53cd2379-2a45-
U U3y4EHUE €0 43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
cBoiicTB"

Pemenue pacuérHbix
3a/1a4 Ha OTpeICIICHUE
MOy DO https://lesson.academy-

20 content.myschool.edu.ru/lesson/53cd2379-2a45-
(Gopmyet 43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F 10
OpraHu4e€cKoro
BelllecTBa
Pemenue pacué€rHbix
3a/lad Ha OIIPCACIICHUC
MOTICKYIAPHOM https://lesson.academy-

21 content.myschool.edu.ru/lesson/53cd2379-2a45-
(bopmymbr 43b1-9f67-7ebcdaf03ce0?backUr|=9%2F04%2F10
OPraHu4cCKoro
BCIIECTBA
AnKaaueHsr:

COTPKEHHBIE https://lesson.academy-

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

HU30JIMPOBAHHBIC,

KyMYJIHPOBaHHBIE.

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



https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?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

OcobeHHOCTH
AIIEKTPOHHOTO
CTPOCHUS

XUMHUYECKUE CBOMCTBA

https://lesson.academy-

23 . content.myschool.edu.ru/lesson/6df23393-6f08-
COMPDKCHHBIX JINCHOB 4h9f-ae01-a983b95b854a?backUrl=%2F04%2F 10
CriocoObl TIoJTydeHUs 1 https://lesson.academy-

24 IIPUMCHEHHE content.myschool.edu.ru/lesson/6df23393-6f08-
alIKaJINEeHOB 4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
AJIKVHBL:

TOMOJIOTHYECKHM P,
oOmas dhopmyia,
HOMeHK(.]b;aE ya https://lesson.academy-
25 TEKThO g: ’ content.myschool.edu.ru/lesson/05¢9a929-6741-
JICKTPOHHOC 1 4d7c-84b5-009292468356?backUrl=%62F04%2F10
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(hu3uYecKue CBOMCTBA
X HMIeCKIC CBOlCTBA https://lesson.academy-

26 content.myschool.edu.ru/lesson/05¢9a929-6741-
AlIKITHOB 4d7¢-84b5-009a924683562backUr1=%2F04%2F10
KauectBenurie https://lesson.academy-

27 peaKuu Ha TPOMHYIO content.myschool.edu.ru/lesson/05¢9a929-6741-
CBSI3b 4d7c-84b5-009a92468356?backUrl=%2F04%2F10
Cl10COGbI TOIVICHIS 1 https://lesson.academy-

28 i content.myschool.edu.ru/lesson/05¢9a929-6741-
TPUMCHCHHC AJIKUHOB 4d7¢-84b5-009a924683562backUrl=%2F04%2F10
Pemenue 3amau: https://lesson.academy-

29 pacy€Tsl 1o content.myschool.edu.ru/lesson/6¢919641-7956-

YpaBHCHHIO

4130-b1fd-c7e71db395d7?backUrI=%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/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

XUMHUYECKON pEaKIuu

Cucremarusanus u

https://lesson.academy-

30 000011IcHIE 3HAHUT 110 content.myschool.edu.ru/lesson/6¢919641-7956-
TeMe 4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
ApeHsl:

TOMOJIOTHYECKHM P,
obmas popmyina,
HOMEHKJIaTypa. https://lesson.academy-

31 DNeKTpOHHOE U content.myschool.edu.ru/lesson/d86d7d00-d5b4-
MIPOCTPAHCTBEHHOE 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
CTPOEHHUE MOJICKYIT
OeH30J1a U TOJTyoJa, UX
(hu3uvecKue CBOMCTBA
XUMHYECKHE CBOMCTBA https://lesson.academy-

32 apeHOB: PEaAKITUU content.myschool.edu.ru/lesson/d86d7d00-d5b4-
3aMemeHus 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
XUMHYECKHE CBOMCTBA
APCHOB: PCaKIUHU https://lesson.academy-

33 MPUCOETUHEHNS, content.myschool.edu.ru/lesson/d86d7d00-d5b4-
OKHCJICHHE TOMOJIOTOB 491d-aded-c3ddal9feef4?backUrlI=%2F04%2F10
OcH30I1a
XuUMHUECKHE CBOKCTBA
apEHOB: PEAKIUU https://lesson.academy-

34 MIPUCOEANHEHUS, content.myschool.edu.ru/lesson/d86d7d00-d5b4-
OKHCJICHHE TOMOJIOTOB 491d-aded-c3ddal9feef4?backUrl=%2F04%2F10
OcH30I1a
OcobennocTn https://lesson.academy-

35 XUMUYECKUX 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 OINpeIeICHUe

https://lesson.academy-

olie oi

36 MOJIeyIApHON content.myschool.edu.ru/lesson/6¢919641-7956-
(popwmyi! 4130-b1fd-c7e71db395d7?backUr|=%2F04%2F10
OpFaHI/I‘IGCKOFO
BEIIECTBA
Pemenue pacuérubix
3aJ1a4 Ha OTpeeiieHUue
MOICKVISDHOM https://lesson.academy-

37 yip content.myschool.edu.ru/lesson/6¢919641-7956-
(popmyet 4130-b1fd-c7e71db395d7?backUr|=%2F04%2F10
OpFaHI/I‘—IeCKOFO
BELIECTBA
CHOCOBE HOMVICHIS I https://lesson.academy-

38 i content.myschool.edu.ru/lesson/d86d7d00-d5b4-
TpUMCHCHHC apeHOB 491d-aded-c3ddal9feef4?backUrl=%62F04%2F10
T'enetnyeckas cBsA3b
MEKITY PasTHIHEIMHA https://lesson.academy-

39 yPp content.myschool.edu.ru/lesson/6¢919641-7956-
fraccamu 4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
YIIIEBOAOPOJOB
Pacuétrl o
ypaBHeHI/ISIM

o https://lesson.academy-
XUMHUUYCCKUX PCAKIIUHU.
40 C content.myschool.edu.ru/lesson/6¢919641-7956-
MCTEMATHSAMA 1 4130-b1fd-c7e71db395d77backUrl=%2F04%2F10
0000111eHHE 3HAHUI 110
TEME
IIpupoaHslii ras. https:/lesson.academy-

41 [TomyTHbIe HEDTIHBIE content.myschool.edu.ru/lesson/99557a5e-2221-
ra3bl 43e0-97b8-983de535c44d?backUrl=%2F04%2F10

42 KameHHbI#1 yromis u 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 €70

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

nepepaboTKu 43e0-97b8-983de535c44d?backUrl=%2F04%2F10
Hed1b 1 criocoOsr1 eé
1epepaboTKH. https://lesson.academy-

43 [Tpumenenne content.myschool.edu.ru/lesson/99557a5e-2221-
TIPOIYKTOB 43e0-97b8-983de535¢44d?backUr|=9%2F04%2F10
nepepaboTku HehTH
I'enetnueckas CBA3b
MEZK/Ty PAEHEME https://lesson.academy-

44 content.myschool.edu.ru/lesson/6¢919641-7956-
faccamu 4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
YTJICBOIOPOJIOB
I'emeTnueckas CBA3b
R — https://lesson.academy-

45 content.myschool.edu.ru/lesson/6¢919641-7956-
faccamu 4130-b1fd-c7e71db395d72backUr|=%2F04%2F10
YTJICBOI0OPOJIOB
l"anoreHonpon3Bo HbBI
€ YIJIEBOJIOPOJIOB:

46 ANIEKTPOHHOE https://www.youtube.com/watch?v=1tfZiVko9lc
CTpOCHUE; peaKIuu
3aMEIICHHS rajJoreHa
JeiicTBue menoyeii Ha
raJIOreHIIPOU3BO,THBIE.

47 Bsaumoneticteue https://www.youtube.com/watch?v=1tfZiVko9Ilc
JUTAJIOT€HAIKAHOB C
MarHueM U IIMHKOM
CucremaTu3anus u

48 06obmeHHE SHAHNHA 110 https://www.youtube.com/watch?v=1tfZiVko9lc

pazzaeny
"Yranesogopoasr”



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

KonTtposnsHas pabora
1o TeMe
"YrneBongoposr"

https://lesson.academy-
content.myschool.edu.ru/lesson/6abf1680-4eb5-
46f2-8ea5-44d63cccf5187backUrl=%2F04%2F10

50

[IpenenbHbIe
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHM P,
obmas gopmyina,
CTpOEHUE MOJIEKY,
nu3oMepus,
HOMEHKJIATypa,
Kiaccuukanus,
(hu3uvecKue CBOMCTBA

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

51

XnMHYuecKrne CBOMCTBA
MpeAeTbHBIX
OJIHOATOMHEBIX
CITUPTOB

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

52

CriocoOsl mostyueHus: u
MIPUMEHEHHE
OJIHOATOMHBIX
CIUPTOB

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

53

[Tpocthie 3¢GupsI:
HOMEHKJIATypa
U30Mepus,
0COOEHHOCTHU
buznueckux u
XUMUYECKUX CBOWCTB

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

54

MHuoroatoMHEBIE
CITUPTHIL:
STUJIEHTIIMKOIb 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 CBOIICTBA

CriocoOsbI mosrydeHus u

55 MIPUMEHEHHE https://lesson.academy-
MHOTOATOMHBIX content.myschool.edu.ru/04/10
CIIMPTOB
DEHOJI: CTPOEHHUE

56 MOJIEKYJIbI, https://lesson.academy-
(hM3MYecKre CBOMCTBA. content.myschool.edu.ru/04/10
ToxcuuHOCTH (peHOIa

57 XUMHUYECKUE CBOMCTBA https://lesson.academy-
(enona content.myschool.edu.ru/04/10
CriocoObl mostyueHust u https://lesson.academy-

58
npuMeHeHnne peHomna content.myschool.edu.ru/04/10
[TpakTrueckas pabota
Ne 2. Pemenue https://lesson.academy-

59 IKCIIEPUMEHTAIBHBIX content.myschool.edu.ru/lesson/75957f70-50f4-
3a7a4 Mo TeMe 4910-b706-ac2d1b0f4c26?backUrl=%2F04%2F10
"Crupthl 1 HheHOIBI"

CucremaTtu3zanus u
60 0GOGIIeHHE 3HAHHMH 10 https://lesson.academy-
content.myschool.edu.ru/04/10
TeMe
ANbAETU]IBI U KETOHBI:
ANEKTPOHHOE

61 CTPOEHHUE https://lesson.academy-
KapOOHMJIBHOM content.myschool.edu.ru/04/10
TPYIIIGL;

TOMOJIOTHYECKHE



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
dbopmyna, uzoMepus u
HOMEHKJIaTypa

AJNbJIeTUIBI U KETOHBI:
¢bu3nvecknue CBONCTBA,

https://lesson.academy-

62
peakuuu content.myschool.edu.ru/04/10
MIPUCOETUHEHUS
Peaxiu okucieHus u
Ka4eCTBEHHDIC https://lesson.academy-
63
pEaKIUH aabJIETUI0B U content.myschool.edu.ru/04/10
KCTOHOB
64 CriocoOsl oTy4eHust https://lesson.academy-
QTBJIETHIOB ¥ KETOHOB content.myschool.edu.ru/04/10
OIHOOCHOBHEIE
npeaebHbIe
65 B https://lesson.academy-
P ’ content.myschool.edu.ru/04/10
0COOEHHOCTH
CTPOCHHSI UX MOJIEKYJT
Nzomepusa u
HOMEHKJIaTypa
66 N — https://lesson.academy-
p ’ content.myschool.edu.ru/04/10
ux puznyeckue
CBOMCTBA
XUMHNYECKHE CBOMCTBA
MIPEACIBbHBIX https://lesson.academy-
67
OJHOOCHOBHBIX content.myschool.edu.ru/04/10
KapOOHOBBIX KUCIOT
68 OCOOEHHOCTH CBOMCTB https://lesson.academy-

MYpaBbUHOM KHCIIOTHI.

content.myschool.edu.ru/04/10
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Muoroo06pasue
KapOOHOBBIX KUCIIOT

OcobeHHOCTH
CBOMWCTB:
Here)IeJII)HI)IX Hu

apoMaTUYECKUX
KapOOHOBBIX,
69 HKADGOHOBIX https://lesson.academy-
JKap ’ content.myschool.edu.ru/04/10
TUAPOKCUKAPOOHOBBIX
KHCJIOT.
[IpencraBurenu
BBICIIIUX KapOOHOBBIX
KHACJIOT
IlousTue o
70 T — https://lesson.academy-
p 8 content.myschool.edu.ru/04/10
KapOOHOBBIX KUCIIOT
CriocoOblI OTy4eHHS 1
71 OMMCHEHME https://lesson.academy-
P content.myschool.edu.ru/04/10
KapOOHOBBIX KUCIIOT
Crnoxubie duphr:
TOMOJIOTHYECKHH PsIJI,
79 o61mas popmya https://lesson.academy-
pMya, content.myschool.edu.ru/04/10
HM30MEpHUs U
HOMEHKJIaTypa
duznueckue n
73 XUMHAYECKHE CBOIICTBA https://lesson.academy-
content.myschool.edu.ru/04/10
3¢upoB
74 Pemrenne pac4€THbIX https://lesson.academy-

3aav: 110 YpaBHCHHIO

content.myschool.edu.ru/lesson/9834d408-386d-
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XUMHUYECKON PEAKIINH,
Ha OIIpelieIIeHue
MOJIEKYJIIPHOM
bopmybl
OpPraHUYeCcKOro
BeIllECTBA

4443-8de3-7efba8b98cdb?backUrl=%2F04%2F10

[IpakTrueckas padota
Ne 3. Pemenne

9KCMEPUMEHTATIBHBIX https://lesson.academy-

75 3a/1a4 1o TeMe content.myschool.edu.ru/lesson/9834d408-386d-
"KapGoHoBbie 444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
KUCHOTEL CII0KHBIE
s¢upsr"

Kupsl: ctpoenue,
dusmaeckme 1 https://lesson.academy-

76 . content.myschool.edu.ru/lesson/71ac43f2-a0d4-
XUMITICCKHE CBOMCTBA 4945-a0eb-1e59¢cd5f4d9f?backUrl=962F04%2F 10
(ruapoiinz)

OCcoOEHHOCTH CBOKUCTB
:)KCI/ITI;:i,I/Iconepmamnx https://lesson.academy-

77 content.myschool.edu.ru/lesson/71ac43f2-a0d4-
HETPEACTBHRIX 4945-a0eb-1e59cd5F4d9f?backUrl=%2F04%2F 10
JKUPHBIX KHCJIOT.

Kupsl B mpupoje
Mpl1a Kak coau
BBICIINX KapOOHOBBIX
KHCIIOT, MX MOIOIIEE https://lesson.academy-
78 ’ content.myschool.edu.ru/lesson/71ac43f2-a0d4-

nericrsue. Ilousitue o
CHUHTETHYECKHUX
MOIOIIUX CPEICTBAX

4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F 10
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(CMC)

T'eneTnueckas cBSI3b
YIJIEBOJOPOJIOB U

https://lesson.academy-

79 KHMCIJIOPOICOAEPIKAIUX content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
OPraHu4eCKUX 4b8f-a40f-c9fe7c9c4bf8?backUrI=%2F04%2F10
BEIIECTB
Pacuétel o . . .

80 https://school.infourok.ru/videouroki/134f640e-
YPABHCHIAM ) 6809-40ef-99e8-ee41h9afd5c2
XUMHNYCCKUX peaKum/I
CucreMaTuzamus u https://lesson.academy-

81 0000111eHNE 3HAHUH 110 content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
TeEMe 4b8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10
Oo6r1mas
XapaKTEPUCTHKA

CBOIOB I https://lesson.academy-

82 yr A content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
KaccuuKanys 4b8f-a40f-c9fe7c9c4bf8?backUrl=%62F04%2F 10
YTJIeBOJIOB (MOHO-, JTH-

Y TIOJTUCaXapHIbl )
MoHocaxapubl:

83 (hu3UYecKue CBOMCTBA https://lesson.academy-

U HAXO0XKIECHUE B content.myschool.edu.ru/04/10
pUpoJIe

I[Ipumenenue

TJIFOKO3bI, €€ 3HaUCHHE https://lesson.academy-

84
B JKU3HEAESITEILHOCTHU content.myschool.edu.ru/04/10
opranmusma

HCaxXapubl:
A pHA https://lesson.academy-

85 caxaposa, MajabTO3a U

nakto3a. HaxoxaeHue

content.myschool.edu.ru/04/10
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B NIPUPOJE U
IIPUMEHEHHE
JicaxapuoB

86

[Tonucaxapupr:
CTpPOCHHUE
MaKpOMOJIEKYII,
¢buznueckue u
XUMHYECKHE CBOIICTBA,
MIPUMEHEHUE

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

87

TTousrtue 00
I/ICKyc CTBCHHBIX
BOJIOKHAX

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

88

Pemenue pacueTHbIx
3aJ1a4 Ha oTpezeNieHue
JI0JIU BBIXO/1a
MPOJIyKTa PEaKuu OT
TEOPETUYECKHI
BO3MOYHOTO

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

89

Cucremarusanus u
0000111eHNE 3HAHUI IO
pazueny

https://lesson.academy-
content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-
4h8f-a40f-c9fe7c9c4bf8?backUrl=%2F04%2F10

90

KonTtponsHas pabora
o Teme
"Kucnopocoaepxari
1€ OpraHuYeCcKue
coeMHeHus"

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

91

AMUHEL:
KIaccuguKanus,
CTPOEHHE MOJIEKYI,

https://lesson.academy-
content.myschool.edu.ru/04/10
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obrmas popmyina,
nuzomepus,
HOMEHKJIATypa U
¢du3nveckne CBONCTBA

92

XUMHYECKHE CBOUCTBA
anupaTUIECKUX
aMUHOB

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

93

AHWIMH: CTPOEHUE
aHUJINHA,
0COOEHHOCTH
XUMHYECKNX CBOMCTB
aHUJIMHA

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

94

CriocoObI TOTy4eHHS 1
MpPUMEHEHHE
anuaTUIECKUX
aMHHOB

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

95

AMWHOKHCIOTEHI:
HOMEHKJIaTypa 1
H30Mepus,
(hM3UYeCcKre CBOMCTBA.
OTtnenbHEBIE
MPEACTABUTENH 0
AMHHOKHUCJIOT

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

96

XHUMHUUYECKHE CBOMCTBA
AMUHOKHCJIIOT, UX
OMOJIOTHYECKOE
3HAUYCHHE
amuHokuciior. Cunres
Y TUAPOJIN3 MENTHIOB

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

benku xak npupoaHsie
IIOJIMMEPBI; CTPYKTYpPBI
0eKoB

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

98

XUMHUYECKUE CBOMCTBA
0EeIKOB

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

99

A3oTcoaepkalime
reTepOLMKINYECKUE
COEJIMHEHMUSI.
Hyxknennosslie
KHUCJIOTBI: COCTaB,
CTpOEHHE U
Ouosoruyeckas poib

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

100

[TpakTrueckas pabota
Ne 4., Pemenue
AKCIIEPUMEHTATBHBIX
3aJa4 [0 TeMe
"AzoTconepxaniue
OpraHUYEeCKUe
coequHeHus"

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

101

[IpakTrueckas padota
Ne 5. Pemrenue
AKCIIEPUMEHTATBHBIX
3a7a4 [0 TEME
"Pacrio3HaBaHHe
OpraHUYEeCKUX
coequHeHun"

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

102

KonTtponsHas padorta
o Teme
"A3oTcoaepxaiiue

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

103

OCHOBHBIE TTIOHATHUSI
XUMHHA
BBICOKOMOJICKYJISIPHBIX
COCIMHEHNH U METOIbI
HUX CUHTE3a —
MOJIMMEPH3AIHSI U
IIOJINKOHICHCALIUS

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

104

IImacTMaccel.
Yrunuzauudg u
nepepaboTKa ImiIacTuKa

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

105

DJ1aCTOMEPBHI:
HaTypalbHbIN
CUHTETUYECKHE
Kayuyku. Pe3una

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

106

Bousokna:
HaTypaJbHBbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumepsl
CHELUaIbHOTO
Ha3HA4YeHUS

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

107

[IpakTiueckas paboTa
Ne 6. Pemrenue
AKCMEPUMEHTAIBHBIX
3a7a4 [0 TEME
"Pacrio3HaBaHHe
IUIACTMAcCC U BOJIOKOH"

https://lesson.academy-
content.myschool.edu.ru/04/10
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O06o061IeHuE 1
cucreMaTrmni3alusa
H3YYEHHOTO
MaTepuaa 1o TeMe

108

"BbICOKOMOJIEKYISIPH

ple coequueHus"

https://lesson.academy-

content.myschool.edu.ru/04/10

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

108
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTe/ibHbIE PeCypPChl
padoThI padoTsbI
Atom. CocTaB aTOMHBIX
1 aren. XMIIecKiil 1 https://lesson.academy-
s1CP- content.myschool.edu.ru/04/11
sneMenT. M130TOomb!
CrpoeHnue 3MeKTpOHHBIX
2 060MI0UCK ATOMOB 1 https://lesson.academy-
’ content.myschool.edu.ru/04/11
KBAHTOBBIC UHCJIa
Knaccuduxarus
https://lesson.academy-
3 XUMUYECKUX DJIEMEHTOB (S-, 1
content.myschool.edu.ru/04/11
p-, d-, f-amemeHTHI)
4 Pacnpenenenue anekTpoHOB 1 https://lesson.academy-
10 aTOMHBIM OPOUTAIISIM content.myschool.edu.ru/04/11
DJIEKTPOHHBIE
KOH(UTYpAIK aTOMOB https://lesson.academy-
5 1
3JIEMEHTOB B OCHOBHOM U content.myschool.edu.ru/04/11
BO30YXAEHHOM COCTOSTHUI
DIEKTPOHHBIE
5 KOH(UIYPALHH HOHOB 1 https://lesson.academy-
ypan ) content.myschool.edu.ru/04/11
DIIEKTPOOTPHULIATEILHOCTD
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
7 XUMHYECKUX DJIEMEHTOB [, 1 htps://lesson.academy-
' content.myschool.edu.ru/04/11
N. Menneneena, CBS3b C
COBPEMEHHOU Teopuen
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CTPOEHHUS ATOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
XHUMHYECKUX 3JICMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX
Y CJIOXHBIX BEIIECTB TI0
TPYIIIaM ¥ TIEPHOAaM

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

Cucremarusanus 1
000011IeHE 3HAHUI 10 TEME

10

Buaer xumMmueckoi CBSI3H.
MexaHu3mbl 00pa3oBaHus
KOBAJICHTHO CBSI3M.
Bopoponnas cBsi3b.
MexxMoJIeKyIsipHbIe
B3aMOJEHCTBUA

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

11

BasieHTHOCTB 1 BaJIeHTHBIE
BO3MOYHOCTH aTOMOB.
CBs3b JEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C UX
reOMETPHUUECKUM
CTpOEHUEM

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

12

HpencraBneHI/m (6]
KOMIIJICKCHBIX
COCAMHCHUAX:. COCTAB U
HOMCHKJIATYypa

13

Bemiecta MoneKynsipHOTO
U HEMOJIEKYJISIPHOTO
cTpoeHus. Tumsl
KPHUCTAJUIMYECKUX PELIETOK

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

[TonATHE O IUCTIEPCHBIX

https://lesson.academy-

14 cucreMax. IIpencrasienue o
el content.myschool.edu.ru/04/11
KOJUUIOMJIHBIX PacTBOpPax
HctrHHBIE pacTBOPBL:
HACBIIIICHHBIC U
15 T — https://lesson.academy-
B ’ content.myschool.edu.ru/04/11
pPacTBOPUMOCTb.
Kpucramnoruaparsr
16 CriocoObI BeIpaKEHUS https://lesson.academy-
KOHIEHTPAIIMU PACTBOPOB content.myschool.edu.ru/04/11
Pemenue 3agaug c
HCIIOJIL30BAHUEM MOHITHI
17 "MaccoBas 1ot https://lesson.academy-
. " content.myschool.edu.ru/04/11
pacTBOPEHHOTO BelecTa ',
"MoJIsipHasi KOHIEHTpauus'"
Kinaccudukanus n
18 HOMEHKIATYDA https://lesson.academy-
yp content.myschool.edu.ru/04/11
HEOPraHuYECKUX BEIIECTB
19 CucreMaTH3anus u https://lesson.academy-
0000111eH1E 3HAHUI 10 TEME content.myschool.edu.ru/04/11
KontponpHas padoTa no
teMaMm "CtpoeHue aToma.
ITeprotyeckuii 3aK0H U https://lesson.academy-
20 [Iepuonnueckas cucrema content.myschool.edu.ru/lesson/cc14f97b-

XUMHYECKUX dNIeMeHTOB /1.
H. Menpgeneepa",
"CTpoeHue BelecTsa.
Mmuoroo6pasue BemiecTB"

ada3-4ac9-al23-
dadc40973c6f?backUrl=%2F04%2F11
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KonTtponsHas pabora o

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

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

21 XUMHUYECKHUX AIEMEHTOB /. ada3-4ac9-a123-
W. Mengeneena", dadc40973c6f?backUrl=%2F04%2F11
"CTpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"
Knaccuduxanus
XUMUYECKUX PEAKIUN B
HEOPraHuIeCKOM 1 https://lesson.academy-

29 OPraHN4eCcKO XUMHUH. content.myschool.edu.ru/lesson/847d1752-
3aKoH COXpaHEHHUS MacChl 151b-4501-8390-
BEIIECTB; 3aKOH COXPAHEHHUS 129649f6c913?backUrl=%2F04%2F11
U TIpEeBpaLCHUS] SHEPTUU
MIPU XUMUYECKHUX PEaKIUIX
TennoBsie 3hPeKThI

93 XUMHUYECKUX PEAKIIHM. https://lesson.academy-
TepMoxumuueckue content.myschool.edu.ru/04/11
ypaBHEHUS
Beruucnenus no
YPaBHEHUSM XUMUYECKUX

o4 pearait 1 https://lesson.academy-

content.myschool.edu.ru/04/11

TEPMOXUMHUYECKUM
YpaBHEHUSIM
CKopoCTh XMMUYECKON

o5 peakuuu, €€ 3aBUCUMOCTb OT https://lesson.academy-

pa3nuYHbIX (PAaKTOPOB.
Karanu3s u kaTanu3aTopbl

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

T'oMoreunnsie
reTepOreHHbIEC PEAKIINU

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

27

[Ipaktuyeckas padora Ne 1
1o reme "BnusiHue
pa3nu4HbIX (PAKTOPOB HA
CKOPOCTbh XUMHUYECKOUN
peakuun"

28

OO6paTumble 1 HEOOpaTUMBIE
peakurun. XUMHUYECKOE
paBHOBecHE

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

29

[MpakTuyeckas padora Ne 2
no teme "Bnusinue
pasnIuuHBIX (PaKTOPOB Ha
MOJIO)KEHUE XUMUYECKOTO
paBHOBecHs"

30

DIIEKTPOJIUTUYECKAS
nuccounanus. CuibHbIE U
ci1abbie NIEKTPOJIUTHL
CreneHs auccoluanuu

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

31

HoHHOE pOn3BeICHIE
BoJibl. Cpefia BOJHBIX
pacTBopoB. BoopoaHbIii
nmokaszatens (PH) pactBopa

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

32

I'mpponns conen. Peakuuuy,
MPOTEKAIOIINE B PACTBOPAX
3JIEKTPOJIUTOB

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

33

[IpakTnyeckas padora Ne 3
1o Teme "XuMHu4yeckue
peakimu B pacTBOpax
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3EKTPOJIUTOB"

34

OKHCIUTENBHO-
BOCCTAHOBUTCJIBHBIC
peakuuu. Baxueiimme
OKHCJIUTECIIU U
BOCCTaHOBHUTEIH

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

35

Meto1 3IeKTPOHHOTO
(371€KTOHHO-MOHHOTO)
OanaHca

36

DNeKTpOIN3 pacTBOPOB U
pacIuIaBOB BEIIECTB

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

37

Pemenue 3amay pa3nuaHbIxX
THIIOB

38

Pemenue 3amay pa3nuyHbIX
THIIOB

39

CucreMaTuszanus u
000011IeHKE 3HAHNT TT0 TEME
"Xumuueckue peakiuu"

40

KonTtponbHas padoTa mo
TeMe "XUMHUUYECKUE
peakuun"

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

41

[TonoxeHrne HEMETAILJIOB B
[Teproguueckoii cucTeme
XUMHUYECKUX DJIEMEHTOB /1.
N. Menneneera u
0COOEHHOCTH CTPOEHMSI UX
aToMoB. DU3NYECKUE
CBOMCTBAa HEMETAJLIOB

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

AJIOTpOTINS. HEMETAIIJIOB
(Ha mpumepe KUcIopoa,
cepsl, hocdopa u yriaeposa)

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

43

Bopopoa: nonyuenue,
¢bu3nvecKre 1 XMMUIECKUe
cBoricTBa. ['mapuasl

44

T'amoreHsl: HaX0XACHUE B
MIPUPO/IE, CITOCOOBI
MOJIy4eHusl, PU3NYECKUe n
XUMHUYECKHE CBOMCTBA

45

l'anoreHoBOAOPOBI.
Baxwueiimmne
KHCIJIOPOJICOIEpKAILIAE
COEIMHEHMS TaJIOT€HOB

46

JlabopaTopHbIe 1
MIPOMBIIICHHBIE CITOCOOBI
MOJTy4YCHUS TAJIOTEHOB.
[IpuMeHeHue rajoreHoB 1
HUX COEOUHEHNN

47

[IpakTrueckas padota Ne 4.
Pemenue
IKCIIEPUMEHTAIBHBIX 3a]1a4
no Teme "["amorensr"

48

Kucnopona: mabopatopHsie u
IIPOMBIIIJIEHHBIE CITOCOObI
MoJTy4eHus1, GU3nvYecKue u
XMMUYECKHUEe CBOWCTBA.
Ozon. [Ipumenenue
KHCJIOPOJa U 030HA



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

49

OKcHIbI U TIEPOKCU/TBI

50

Pemrenne 3a1a4 pa3nuyHbIxX
THUIIOB

51

Cepa: HaxOX/IeHUE B
MIPUPOJIC, CIIOCOOBI
MOJIy4eHus, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA

52

CepoBosiopos, cynbhuisl

53

Kucnopoacoaepxamue
COCTMHECHUS CEPHI.
Oco0eHHOCTH CBOWCTB
CEpPHOM KUCIOTBI

54

[IpakTrueckas padota Ne 5.
Pewrenne
SKCIIEPUMEHTAIbHBIX 3a7a4
o teme "Cepa u eé€
coequHeHus"

55

A30T: HaxX0KJIEHHE B
MIPUPOJIE, CITOCOOBI
noJtyueHusi, pu3ndecKue u
XHMHYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI

56

Kucnopoacoaepxarire
COEMHEHHS a30Ta.
OCo0EHHOCTH CBOMCTB
A30THOM KHUCJIOTHI

57

[IpumeHeHue a3ota u ero
COeOUHEHUN. A3OTHBIE




ynoopeHus

58

docdop: HaAXOKICHHUE B
MIPUPOJIC, CIIOCOOBI
MOJTy4eHUsI, PU3UIECKUE U
XMMUYECKUE CBOKCTBA.
®ochuast u pochun

59

Oxkcunel dhocdopa,
dhocdhopconepxamine
kucyoTel. Comu pochopHoi
KHCJIOTHI

60

[Ipumenenue dpocdopa u
€ro COeIUHEHUN.
docdopubie ynoOpeHus

61

[IpakTrueckas padota Ne 6.
Pewrenne
SKCIEPUMEHTAJIBHBIX 3a7a4
o Teme "Azot u pochop u
ux coequHeHus"

62

VYriepoi: Hax0XKJIeHUE B
MPUPOJIC, AJUIOTPOITHBIC
Mo uKaun; GU3NIECKre
1 XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE

63

Oxcup yrnepona(Il), okeun
yraepoaa(IV), yronbnas
KHUCJI0Ta U €€ COJIU

64

PCHWHHCSaﬂW{p%quHHX
THUIIOB




65

Kpemuuit: HaxoxaeHuE B
MPUPOJIE, CIIOCOObI
MOJTy4eHUsI, PU3UIECKUE U
XUMUYECKHE CBOMCTBA

66

Oxcup kpemuus(1V),
KpeMHHUEBAasi KUCIIOTa,
CHJIMKAThI

67

[IpuMeHeHne KpeMHHUS U ero
coeaunennii. CTeKII0, ero
MOJIy4Y€HHUE, BUbI CTEKIIA

68

Pemenue 3amay pa3nuaHbIxX
THUIIOB

69

CucreMaTuszanus u
000011IeHE 3HAHUI 10 TEME
"Hemetamner"

70

KonTtponsHas padota o
teme "Hemeramnsr"

71

AHanus3 pe3ynbTaToB
KOHTPOJILHOU paboThl,
KOPPEKILHSI OIHUOO0K

72

[TonoxeHne MeTaIIoB B
[Mepuoauueckoii cucteme
XUMHYECKHX JIEMEHTOB.
OCOoOGeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB METaJUIOB

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

73

O6mue pusznueckue
CBOMCTBA METAJIJIOB.

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

74

CrinaBbl METaJIOB.
Koppo3sus meramios

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

75

Pemrenue 3a1a4 pa3nu4aHbIxX
TUIIOB

76

DNEKTPOXUMHUYECKUN P
HaIpsHKEHUHA METaJUIOB.
O61ue criocoObl NOTyYeHUS
METAJIOB

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

77

OO011as XxapakTepucTuKa
MetaioB | A-rpynmbl
[Teproanueckoit CUCTEMBI
XMUMHYECKUX DJIEMEHTOB.
Harpwuii u xanwii:
nojydeHue, pu3nueckue u
XMUMHYECKHE CBOICTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COEIMHEHUI

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

78

OO1ast xapakTepuCTUKa
MetaioB || A-rpymisl
Ilepuoanyeckoit cucTemMbl
XUMUYECKUX 3JIEMEHTOB.
Marnuii 1 KaabIIuu:
noJry4eHue, puznyeckue u
XMMHYECKHE CBOMCTBA,
MPUMEHEHHE MPOCTHIX
BEIIECTB U UX COCTUHEHUI

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

79

Ké&cTkocTh BOJbI U CITOCOOBI

https://lesson.academy-
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€€ yCTpaHEHHUs

content.myschool.edu.ru/04/11

80

ANIOMUHUI: TIOJTy4EHuE,
¢bu3nvecKre 1 XMMUIECKUE
CBOMCTBA, IPUMEHEHHE

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

81

AmdoTepHbIe CBOHCTBA
OKCHJIa ¥ THIPOKCHIA
QTIOMUHMUS,
THJIPOKCOKOMITIIEKCHI
ATIOMUHUS, X TIPUMEHEHUE

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

82

Pemenue 3amay pa3nuaHbIxX
THUIIOB

83

[IpakTueckas padora Ne 7.
Pemenne
IKCIIEPUMEHTAJIbHBIX 337124
1o TeMe "MeTaisl TIaBHBIX

noarpymnm"

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

84

OO6muras xapakTepucTuKa
METAJIJIOB OOOYHEIX
noarpymnmn (b-rpymm)
[Tepuronueckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB

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

85

DOu3nYeCKUe 1 XUMHYCCKUE
CBOICTBa XpoMa H €ro
CO€OUHEHMH, UX
NIPUMEHEHUE

86

Baxueiinue coenuHeHUA
Maprasua. [lepmanranar
KaJlusl, €ro OKMCINTEIbHEBIC
CBOIicTBa
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87

duznyueckre 1 XUMHYCCKIE
CBOMCTBA JK€Je3a U €Tro
coenuHeHun. [lomyuenue n
MIPUMEHEHHE CILJIABOB
Kenesa

88

duznyecknue U XUMHISCKHE
CBOMCTBA MEJIH U €€
COCOUHCHHH, NX
MPUMEHEHHE

89

dusnyeckre 1 XUMHYECKIE
CBOIICTBA ITMHKA U €TI0
COCIMHEHNH, X
MIPUMEHEHHE.
I'mapokcoKOMIIEKCHl IUHKA

90

[IpakTrueckas padota Ne 8.
Pewrenne
SKCIEPUMEHTAJIBHBIX 3a7a4
1o teme "MeTtabl
MoO6oYHbIX IoArpym"

91

Pemenne 3a/1a4 pa3JIMYHbIX
THUIIOB

92

O06o0011IEHNE U
CHCTEMATHU3aLIH
M3Y4YEHHOTO MaTepuaa mno
teme "Metanab!"

93

KounTponsHas paboTa o
teme "Metamnbe"

94

Amnanus pe3ynbpTaTtoB
KOHTPOJILHOU palboThI,




KOPPEKIIHS OIIHOOK

Ponb xumuu B ob6ecrieueHUH
YCTOMYHBOTO Pa3BUTHUSA

https://lesson.academy-

95 yeyoBeyecTsa. [lorarue o
content.myschool.edu.ru/04/11
Hay‘-IHI)IX METOaax
HCCIIEI0OBAHUS BEIECTB
Hayunble mpuHIUIIBL
OpFaHI/I3aIII/II/I XUMHUYCCKOT O
96 MPOU3BOJCTBA. https://lesson.academy-
[TpombIiieHHBIE CTTOCOOBI content.myschool.edu.ru/04/11
MOJIYYECHUST BaKHEUIIINX
BEILECTB
XUMUYECKOE 3arpsi3sHEHUE
97 OKPYKAIOLICH CPEIBI 1 Cr0 https://lesson.academy-
M content.myschool.edu.ru/04/11
MOCJIEACTBUS
XUMHA U 300POBbE
98 4eJI0BEKa Heia CTBEHHEIE https://lesson.academy-
) P content.myschool.edu.ru/04/11
cpencTaa
Xumusa nuiy. Pois xumun
o https://lesson.academy-
99 B 00O€ecIIeUeHNH MTUIIEBON
content.myschool.edu.ru/04/11
0€30I1aCHOCTH
KocMmernueckue u
100 S — https://lesson.academy-
P P pel ) content.myschool.edu.ru/04/11
briToBag xumug
XUMHS B CTPOUTETIBCTBE.
101 Bakueiime cTpouTeNbHbIE https://lesson.academy-

U KOHCTPYKIIMOHHBIC
MaTepuaibl

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

https://lesson.academy-

102 Xo3sicTBe. OpraHuyecKue 1 1 content.myschool.edu.ru/04/11
MUHEpaIbHbIE Y00peHUs
103 CucreMarusaius I/IU 1
0000111IeH1E 3HAHNI 10 TEME
OBIIEE KOJIMYECTBO YACOB 103

10 [TPOT'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

* Xumus, 11 xknacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., JIEBkuH
A.H., Axuuonepnoe odbmectBo «M3narensctBo «lIpocBenienue

» Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.;
nox penakiueit Jlynuna B.B., O01ecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO

«IPODA»; Axtmonepnoe obmectBo «M3narensctBo «IIpocBemenue

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro63.ru/razvitie-potentsiala/pedagogicheskie-soobshchestva/modelnye-

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

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

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