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HOACHUTEJBHASA 3AIINCKA
Pabouast mporpamMmMa 1o XMUMHHM Ha YpOBHE CpEAHEro oOuiero oOpazoBaHUs

pa3pabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii @enepaunn», TpeOOBAHUI K pe3yJbTaTaM OCBOEHUS
benepanbHOi o0Opa3oBaTenbHON MIPOTPaAMMBI CPEIHETO o01ero
obpazoBanusi(DOII COO), npencrabieHHbix B denepaibHOM TOCyAapCTBEHHOM
obpazoBarenpHoM cTapmapte COO, c¢ yu€trom KoHnenuuu mnpenogaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peANM3yIOIIUX OCHOBHbIE OOpa30BaTENbHbIE IPOTPAMMBI, H
OCHOBHBIX MOJI0keHUI «CTpaTeruu pa3BuTHsl BocnuTanusi B Poccuiickoi
Oenepanuu Ha nepuoa a0 2025 roma» (Pacnopsixenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpPOBHE YINIYOJIEHHOTO M3Yy4YCHHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOTro oOpa3oBanusa yuammuxcs 10-11 kmaccos.
WN3yuenune mnpemmera, peanuzyemMoe B ycioBHSX AU depeHIrpoBaHHOTO,
NpoQUIBHOrO 00y4YeHUs, NPHU3BAHO OOECHEeYUTh OO0IIe00pa30BaTEIbHYIO H
OOIIIEKYJIBTYPHYIO TOATOTOBKY BBIMMYCKHUKOB IIIKOJIbI, HEOOXOJAMMYIO IS
ajanTayy UuX K ObICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU B COIUYME, a TAKXKE IS
POJOJDKEHUsT OO0y4YeHUsI B OpraHU3alusIX MpodecCHOHaNbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLINH.

B nmporpamme no XuMUM Ha3HaueHUE MOpeaMeTa «XHUMHUS» MOJydaeT
NoJpOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIAraroIIMMHU
nonoxenusiMu OGI'OC COO o B3anuMOOOYCIOBICHHOCTH IEJEeH, COAEepKaHUS,
pe3yabTaToB OOy4YeHUs] U TPeOOBAHUM K YPOBHIO MOJTOTOBKU BBIMTYCKHHUKOB.
CBUIETENHCTBOM TOMY SIBISIFOTCS CJHEAYIONIME BBIMOJHSIEMBIE MPOTrpaMMOM IO
XUMUU QYHKIIUN:

 ”H(QOPMAIIMOHHO-METOAMYECKAs, pealu3alusi KOTOpod obecrneyrBaeT
HOJyYeHUE NPEJCTaBICHUS O UENSIX, COJEp)KaHWHU, OOIIe cTpaTeruu
oOyueHus, BOCHUTAHUS U PA3BUTHsI O0YUAIOUIUXCS CPEACTBAMU MPEAMETA,
M3Y4aeMoOro B paMKax KOHKPETHOrO Npodus;

* OPraHU3alHOHHO-TIAHUPYIOLIAs, KOTOPAsi MPEAyCMaTPUBAET ONPEACIICHUE:
MPUHIMIIOB  CTPYKTYPUPOBAHUSI W  MOCJIEAOBATEIIBHOCTA  U3YUYEHUS
yueOHOro  Marepuaina, KOJIMYECTBEHHBIX U  KAYECTBEHHBIX  €ro
XapaKTEPUCTHUK; TOJIXO0I0B K (DOPMHUPOBAHUIO COAEPKATEIBLHON OCHOBBI
KOHTPOJISI M OLEHKH O00pa30oBaTENIbHBIX JOCTHKEHHHM OO0y4arommxcs B
pamMKax HTOrOBOM arrectaumd B (OpME €IUHOrO0 TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.

[Iporpamma aJist yriy0JIE€HHOTO U3YYEHUSI XUMUU:



* YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJIEpKaHNe, 00s3aTeNIbHOE JIsl
U3Y4YeHUS] B paMKaxX OTIEIbHBIX mpoduied, MNpeaycMaTpuBaeT
pacupeneneHue W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIep>KaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

- 1a€T MPUMEPHOE paclpeieieHre yueOHOr0 BpeMEHHU, PEKOMEHIyeMOro sl
W3YYEHUS OTAEIBHBIX TEM;

- IpeajiaraeT  MNPUMEPHYIO  MOCHEOBATENIbHOCTh  U3YYEHHUS  y4yeOHOro
MaTepraia ¢ y4€TOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

* 1a€T METOJMYECKYIO0 MHTEPIPETALMIO LEJEH U 3a7a4 U3yYeHUs IpeAMETa Ha
yrayOJaEéHHOM ypOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpeaHero oOuwiero oOpa3oBaHMsI, COAEPKATEIBHOM XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOrpaMMBbl CpeIHero 00111eT0 oOpa3zoBaHus (JIMUHOCTHBIX,
METaNpeAMETHBIX, MPEIMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
coJiep KaHus IPeIMETa.

[lo BceM Ha3BaHHBIM MO3HMLUSAM B IPOrpaMMe MO XMMHUH IpPETyCMOTPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMUU Ha YpPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpelneslaMd YCTAHOBJICGHHOW TMpOrpaMMOM 1O  XUMHH
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIIONIECH COJlepKaHUsl y4eOHOro mpeaMera
«Xumus» OCTaéTcss BO3MOXKHOCTH BBIOOpAa €ro BapUATUBHOW COCTAaBIISAIONICH,
KOTOpas JOJDKHA OMNPENEHAThCS B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOIO
npoduiist 00yyeHusl.

B cootBerctBUM ¢ KoHIenTyanbHbiMU mojoxeHusimu PI'OC COO o
Ha3HAYeHUH TNpeaIMeToB 0a30Boro u yriayOJIEHHOrO YpOBHEM B CHCTEME
nuddepeHIMpOBaHHOTO OOYyYE€HHUsI Ha YPOBHE CpeAHEro oOIIero oOpa3zoBaHUS
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOrO W3Y4YEHHUs HallpaBJeH Ha pealu3aluio
IPEEMCTBEHHOCTH C  IOCJIEAYIOIIMM  3TallOM  IMOJYYEHHS  XHMHYECKOIrO
oOpa3oBaHMsI B paMKax M3yYEHHUs CIELUUATbHBIX €CTECTBEHHO-HAYUYHBIX MU
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3alUiX CPEeIHEro MpophecCuoHaIbHOIO
oOpa3zoBanusi. B 5Toil CBsI3W u3ydeHHE mOpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha  paclldpeHHe W  yIIyOJIeHHe TEeOpeTHYeCKOH W
MPAKTUYECKON MOATOTOBKM OOYYAIOIIMXCS, BHIOPABIINX ONPEACIEHHBINA MPOPUITH
oOy4eHHUs1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOEro MOJYyYEeHNs XUMUYECKOTO
oOpa3oBaHMs B OPTaHU3AIUAX MPOPECCHOHAIBHOTO 00pa3oBanus. Hapsimy ¢ atum,
B cBete TpeboBanuit ®PI'OC COO K miaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanpbHOil 00pa3oBaTEIBLHON MPOrpaMMbl  CpeHero oO0Iiero o0Opa3oBaHUS



U3y4EHUE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TAKXKE Ha pELIeHHE 3aj1ad
BOCIIMTAHUS U COLMAIBHOIO Pa3BUTHUS OOydaromuxcs, Ha (OpMUPOBAHUE Y HUX
OOILEMHTEIIEKTYaJbHbIX YMEHHUI, YMEHUN paluMoOHAIM3alUu Yy4eOHOro Tpyda U
O00OOMIEHHBIX ~ CIOCOOOB  NIEATENBHOCTH, HMEIOIIUX MEKIUCIUIUIMHAPHBIH,
HaANPEAMETHBIN XapakTep.

CocraBnsomuMu npeaMera «XUMHsD Ha YpOBHE YIIIyOIEHHOTO HM3Y4YEHUS
ABIAIOTCS  yIIyOnéHHble Kypchl — «Opranmdeckas xumus» u  «OOmas u
Heopranuyeckas Xumus». [lpu onpeneneHuu noaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHM3alMM COAEpKaHUS 3TUX KypCOB B IporpaMMe IO XUMHHM 32 OCHOBY
npussaTel noniokeHus GI'OC COO o paznuuusx 06a30BOro M YriIyOJIEHHOTO
YPOBHEU U3YUYEHHUS IPEIMETA.

OcHoBy coaepkaHusi KypcoB «Opranuyeckas Xxumus» Hu «OOmas u
HEOpraHWYecKass XUMHS» COCTABISET COBOKYIMHOCTh IPEAMETHBIX 3HAHUA U
YMEHUH, OTHOCSIIMUXCA K 0a30BOMYy YpOBHIO M3Y4YEHHUs IMpeameTa. JTa chcTema
3HAHUM TI0JIy4aeT OIPENEIIEHHOE TEOPETUYECKOE JOIOIHEHUE, MO3BOJIIIOLIEE
OCO3HAaHHO  OCBOUTH  CYIIECTBEHHO OoOJbIIUKA 00BEM  (HaKTOJIOTUYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3Y4YEHHUs MpeAaMeTa olecredyeHa
BO3MOKHOCTh 3HAaUUTEJIBHOTO YBEIMYEHHS 00bEMa 3HAHUM O XHUMHYECKUX
AJIEMEHTaX U CBOMCTBAX MX COECIMHEHUI Ha OCHOBE PAaCUIMPEHUs M YIIyOJIeHUs
IPEICTABICHUA O CTPOCHUM BEILECTBA, XUMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
MPOTEKaHUsl PeaKUuid, pacCMaTPUBAEMBIX C TOUYKH 3PEHUSI XUMMUYECKON KUHETUKH
U TepMoAMHAMUKH. HM3ydeHume mnepuoanueckoro 3akoHa u llepuomnueckoit
CUCTEMbl  XMMHMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XMUMHUYECKasi CBS3b
OOBSACHSIETCS] C TOUKH 3PEHHS SHEPIeTUUECKUX U3MEHEHU Mpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TaAKXKE C TOUYKU 3pEHUS MEXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUIIOB  peakuud  JOmoJHseTcss  (OpMHUpPOBAHUEM  MpEACTaBIEHUN 00
ANEKTPOXUMHUYECKHX MPOLECCAX U JIEKTPOJIM3E PACIUIAaBOB U PACTBOPOB BELIECTB.
B kypce opraHnueckoidl XUMHHM MpPU PACCMOTPEHHUU PEAKIUMOHHOM CIHOCOOHOCTH
COEIMHEHHI yzenseTcss 0c000e BHUMaHKUE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PeaKIuil.

Ocoboe 3HaueHWe UMEeT TO, YTO Ha COJEPKaHHE KYpCOB XHUMHH
yrayOJaEHHOTO YPOBHS U3YUYEHUS ISl KJIACCOB ONpeneiaeHHOro npoduis (riaBHbIM
oOpa3oM Ha UX CTPYKTypy M XapakTep [OMNOJHEHHM K oO0mei cucreme
IIPEAMETHBIX 3HAHWW) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMpeAMEThI. Tak, Harpumep,
B COJCP)KaHUMU MpeaMeTa IJIsA KJIACCOB XUMHUKO-(Ppu3nueckoro mpoduist 00Jbiioe
3HauYe€HHE OYIyT MUMETh 3JEMEHThl y4eOHOro Marepuana mno oduieil xumuu. [Ipu
M3y4YeHUH TpeAMETa B JAaHHOM ClIydae ak[eHT OyAeT clelnaH Ha OOIIHOCTb



METOJIOB TO3HaHUs, OOIIHOCTh 3aKOHOB M TEOpUA B XUMUU U B (U3HKE:
ATOMHOMOJICKYJISIpHAas Teopus (MOJIEKyJsipHass Teopusi B (PU3HKE), 3aKOHBI
COXpAaHEHMSI MacChl M DHEPrUM, 3aKOHbl TEPMOJUHAMHUKH, DJIECKTPOJIHU3a,
MIPEACTABICHHS O CTPOCHUHU BEILIECTB U JPYTOE.

B T0 ke BpemMs B  CcoaepXKaHMM  IIpeaMeTa Uil KJIAcCOB
XUMHKOOMOJIOTUYECKOTO Tpoduias OoNbpIIMi  yaenbHBIH Bec OyAeT HUMETh
opraHuveckas xumusa. B 3ToMm cilydae npeaocTaBisieTcsi BO3MOXKHOCTh I Oosee
OOCTOSITETLHOTO ~ PAaCCMOTPEHMS  XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOIAT, K IHpPUMEPY, TaKue
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIWJbI, OEJKH, YIJIEBOJbI, HYKICHMHOBBIC
KUCHOTHl U Japyrue. [Ipu 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIY)KaT OCHOBOM Ul HU3YYECHUs
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B mnnane QopMupoBaHusT OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOECHHS
OOLIEeHAYYHBIX METOAOB IMO3HAHUS U OIBITA IPAKTUUYECKOIO MPUMEHEHHSI HAYYHbBIX
3HaHUU H3y4YeHHE MNpeaMeTa «XUMUs» Ha YriyOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXIIPEAMETHBIX CBS3SIX C Y4YEOHBIMHM NpPEIMETaMH, BXOASIIMMU B COCTaB
npeaAMeTHbIX oOnacTeil «EcTecTBEHHO-HAay4Hble MpeAMEThl», «Maremartnka u
uHpopMaTuKa» U «PycCKuil SI3bIK U TUTEPATYypay.

[Ipu usyuyeHum ydyeOHOro npeamera «XuUMHUS» Ha YIIyOJEHHOM YpOBHE
TaKk)Xe, Kak Ha ypOBHE OCHOBHOTO U cpeqHero odiiero oopazoBaHus (Ha 6a30BoM
YpPOBHE), 3ajjauell epBOCTENEHHON 3HAYUMOCTH SBJIIETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU Kak oOOJaCTM COBPEMEHHOIO €CTECTBO3HAHUS, HPaKTHUYECKOM
NEATEIBHOCTH YEJIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
ATOM 3a7auv Ha YrayOJEHHOM YpOBHE M3y4Y€HUs MpeaMeTa MpearnosiaraeT
peanu3anurio TaKuX LeJel, KaK:

- GopMUpOBaHUE TPEACTABICHUN: O MaTepUaJbHOM €AMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poiiu B 0OecreueHHH
YCTOMYMBOIO  pa3BUTHUSA  4YEJIOBEYECTBA: B  PEIIEHUH  IpodseM
AKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B PA3BUTUU
MEIUIMHBI, CO3IaHUH HOBBIX MAaTE€pPHAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
o0ecreYeHnr PalMoOHAIBFHOTO MPUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHHUsI U OOIEH KyJIbTypbl YEIOBEKa, a TAaKKe IKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON cpene;

* OCBOGHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIOIIEH €CTECTBEHHO-HAYYHON KapTHHBI MUpa: GyHIaMEHTAIbHBIX
MOHSTUH, 3aKOHOB M TEOPHUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O



CTPOEHUHU BeIIleCTBa Ha pa3HbIX YPOBHSIX — aTOMHOM,
MOHHOMOJICKYJIIPHOM, HaJAMOJEKYJISIPHOM, O TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX pPEakluil, o
XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mux
Hay4YHBIX IIPUHIMIIAX XUMHUYECKOTO ITPOU3BOJICTBA;

- (hopMHUpOBaHUE y 00yYaroIIMXCst OCO3HAHHOT'O IMOHUMaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHWN IS OOBSICHECHHSI
KJIIOUYEBBIX MJIEH M MPOOJEM COBPEMEHHOM XWUMHH, JJII OOBSICHECHHS M
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO PEIICHHS MPOOJIEM, CBI3aHHBIX C XUMHEH, IPOTHO3UPOBAHMSI,
aHaJIM3a U OICHKH C MO3MIINH DKOJOTHYECKOH 0€30MacHOCTH MOCIEACTBHI
OBITOBOM M TPOU3BOJCTBEHHOW JIEATECIBHOCTH 4YeJIOBEKa, CBA3aHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJb30BAaHUEM U  IepepadOTKOU
BCIIIECTB;

« YrayOJICHUE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS, HEOOXOAUMBIX
JUIS TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XMMHUYECKHX SIBJICHUW, HMMEIOIIUX MECTO B MPHUPOJE, B
MPAKTUYECKOMN JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.

B mane peanuzainuu mepBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
(YyHKUMNA TEIOCTHOM CHUCTEMBI CPEIHEro O0IIero oO0pa3oBaHUs NpPHU U3YUEHUH
nmpeaMeTa  «XUMHs» Ha  yrayOJaEHHOM  YpPOBHE OCOOYIO  aKTyaJIbHOCTh
IpUOOPETAIOT TaKKE 1IETU U 33741, KaK:

« BOCITUTaHUE YOXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUH TIPUPOIBI, YBAXKCHUS
K TIPOIlECCY TBOpPYECTBA B OOJACTH TCOPETUYECKUX W TPHUKIATHBIX
UCCJICIOBAHUIM B XUMUH, dbopmMupoBanue MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

* pa3BUTHE MOTHBAllUM K OOYYEHHUIO M TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIIUTAHWI0O  HAa  OCHOBE  yCBOCHHUSA
00I1IeYEeTIOBEUECKNX [IEHHOCTEH;

* Pa3BUTHEC TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYIBHBIX W TBOPYECKUX
CIOCOOHOCTEM oOyuaronmxcs, (GopMHpOBaHUE Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoO0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTIEITHOM TIPO(eCcCHOHaTBHOM U 00IIECTBEHHOM JIESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

« GOPMHUPOBAHNE YMEHHN W HABBIKOB Pa3yMHOTO MPUPOIONOJIB30BAHUS,
pa3BUTHE AKOJIOTHYECKOM KYJbTYPBI, IpPHOOPETCHHE OTIBITa
0OIIIECTBEHHOIIOIE3HOM YKOJIOTHUECKON AE€ATETLHOCTH.



OO61iee yucI0 4acoB, MPEAYCMOTPEHHBIX JIs1 U3YUEHUsI XUMUU Ha YIIIyOJIEHHOM
ypOBHE cpenHero obiero oopaszoBanus, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 yaca B HeJIel0).

COILEPKXAHUE OBYUYEHUASA
10 KITACC

OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMMM.

IIpenmMer w© 3Ha4YeHHWE OpPraHUYECKOM  XHMHUHM, MNPEACTABICHUE O
MHOT000pa3uy OpraHM4eCKUX COCTUHEHHH.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJIepoJia: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMA. BaneHTHple BO3MOXKHOCTHM aroMa yriepoaa. XUMHYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHHUSX. Tumel THOpUAM3ALMA aTOMHBIX  OpOUTaseH
yraepojga. Mexanu3mbl  00pa3oBaHMsI KOBAJICHTHOM CBsi3M (OOMEHHBIH W
JOHOPHOAKUENTOPHBIN). THUIIBI IEPEKPBHIBAHUS aTOMHBIX OpOUTANIEH, G- U T-CBSI3U.
OnuHapHasi, 1BOMHAsE U TpoitHas cBsi3b. CrocoObl pa3phiBa CBsA3EH B MOJEKyIax
opranuuyeckux BemecTB. [loHsiTHE O CBOOOJHOM paaukaie, Hykjieoduie Hu
anexTpoduie.

Teopust cTpoeHHss opraHudeckux coeauHeHnd A.M. byraepoBa u
COBPEMEHHBIE IIPEICTABICHUSI O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUN CTPOEHUS
OpraHUYEeCKUX COCIWHEHUU. MONEKyIsapHblE U  CTPYKTypHbIe (DOpMYIIBI.
CtpykTypHble (OpMYJbl pa3IMYHBIX BHJIOB: pa3BEpHYyTass, COKpaliéHHas,
ckenetHass. WM3omepus. Buael u3zoMepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHBIE YOPEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTUHEHUN (MHIYKTHBHBIM
U ME30MEpHBIA YPPEeKThI).

[IpeacraBnenre o kiaccuuKanuum opraHudyeckux BewiecTB. llonsTHe o
dbyHKIIMOHANBHOM Tpy1Ie. I'oMonorus. I'oMonoruueckue psjpl. CucTeMaTnueckas
HOoMeHKJaTypa opranudeckux coenuHenuit (IUPAC) u TpuBmanbHbie Ha3BaHUS
OTIEIIbHBIX ITPEICTABUTEIICH.

Ocobennoctu u KJaccupukanms OpraHUYeCcKUX peaKIuid.
OKHCINTETFHOBOCCTAHOBUTEILHBIC PEAKIIUU B OPTAHUIECKON XUMUH.

DKClepUMEHTAIbHbIE METOJbl M3y4YEHHUS BEIIECTB MU HX MPEBpallleHUi:
O3HaKOMJICHHE C oOpasliaMyd OpraHMYeCKHX BEIIECTB W MaTephalaMu Ha UX
OCHOBE, ONBITHI IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB TMPU HArpeBaHHUH
(nnaBneHue, oOyrJIMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJEIEH MOJIEKY
OpPraHUYECKUX BEILECTB.



YriaeBoaopoasbl.

Anxanpl. ['oMosorrmueckuii psa ainkaHoB, oOmas GopMmysia, HOMEHKIATypa |
U30MeEpHsl. DJIEKTPOHHOE W MNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB,
SpP°ru6pUAN3aLHsT ATOMHBIX OpOHTaIeil YIiIepoa, o-CBs3b. DU3NIECKHE CBONCTBA
AJIKaHOB.

XHWMUYECKHE CBOWCTBA aJKaHOB: pEAKUWH 3aMEIICHUS, HW30MEPHU3ALNH,
JNETUAPUPOBAHUS, UKIN3ALNH, TMPOJIN3a, KPEKUHra, ropenus. [Ipencrapienue o
MEXaHHU3ME PeaKIuil paauKaJIbHOTO 3aMEICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE ATKAHOB.

[uxnoankanel. O6mas Gopmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHS UM XUMHUYECKUX CBOMCTB MalbIX (LMKJIONPONAH, IHUKIOOyTaH) H
OOBIYHBIX (IIUKJIOTICHTAH, ITUKJIOTeKCcaH) IUKIoankaHoB. CrocoObl MOMy4YeHUs: u
MIPUMEHEHUE ITUKJIOAJIKAHOB.

Ankenbl. ['oMonorudeckuit psiji aJikeHOB, oOIIas Gopmysa, HOMEHKJIATypa.
DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYIT TTKCHOB, SP THOPHIN3ALIHs
aTOMHBIX opOuTayie yriepoaa, 6- U m-CBA3U. CTPyKTypHass U reoMeTpudeckas
(umc-tpaHc-) uzoMepus. PU3NUECKHE CBOMCTBA AIKEHOB. XUMHUYECKUE CBOMCTBA:
peakuuu MPUCOCOUHEHHUS, 3aMEIICHUS B O-TI0JIO)KEHUE IpU JBOWHOM CBSI3H,
nonuMepu3anuu u okucieHus. [lpasuno MapkoBHHKOBa. KauecTBEHHbBIE peaklUu
Ha JIBOMHYIO CBs3b. CIOCOOKI MOJIyYeHUs U PUMEHEHNE alIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONPsHKEHHBIE, N30JIUPOBAHHBIC,
Kymyaupogantwie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHUYECKUX CBOMICTB
CONPSIKEHHBIX  JHUECHOB, 1,2- mu l,4-npucoequnenne. llonumepuszanus
conpsiKEHHBIX TMeHOB. CIOCOOBI MOTYUYCHUSI U TPUMEHEHUE aJIKaIMCHOB.

Anxunbl. 'oMonoruyueckuii psiji ankuHOB, oOmast hopMmyrna, HOMEHKIATypa U
M30MEPUS. ODIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJKHHOB,
Sprudpuan3aius aTOMHBIX opOuTtanei yriepoaa. dusnyeckue CBONCTBA aIKMHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH MPUCOCTUHEHUS, AUMEPU3AIIUU U TPUMEPU3AIUH,
okuciieHusa. KucioTHeie CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuuyd Ha TPOWHYIO CBsI3b. COCOOBI MONYYEHUS! U MPUMEHEHHE
AJIKUHOB.

Apomartuueckue yrieBoaoponbl (apeHsl). ['omosiormyeckuii psini apeHoB,
oOmas ¢opmysa, HOMEHKJIATYpa U U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJbl OeH30a. PU3NyYecKre CBOWCTBA apeHOB. XHWMHUYECKHE
CBOMCTBa O€H30J1a M €r0 TOMOJIOTOB: PEAKIINH 3aMEeIeHNs B OCH30JIbHOM KOJIbIIC U
YIJIEBOJOPOJAHOM paJuKalle, PEaklUHUH MPUCOCTUHEHHS, OKHCICHHUE TOMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUEHTHUPYIOIMIEM JACHCTBUM 3aMecTUTENEHd B
OCH30JIbHOM KOJIbLIE Ha TpUMEpe AQIKUIbHBIX PaJuKaIoB, KapOOKCHIHHOM,



TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYMIIbl, aTOMOB TajloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOUCTB cTupoiia. [lomumepusanus cruposa. CriocoObl MOTydYeHus: U
IIPUMEHEHUE APOMATUYECKUX YIJIEBOJAOPOIOB.

[Tpuponnsrii raz. [lomytHsie HedTAHBIEC Ta3pl. HedTh u €€ npoucxoxaeHue.
Kamennslii yroabs 1 npogykThl ero nepepadotku. Crnocoos! nepepadboTku HedTu:
NeperoHka, KpeKUHT (TEPMUYECKUH, KaTaTUTUUYECKUH ), puOPMUHT, TUPOJIU3.
[IponykThl nepepaboTku HEPTH, UX IPUMEHEHKE B IPOMBILIIICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOAHBIX YIJIEBOJOPOAOB. Peakumu
3aMEUICHUs] TajoreHa Ha TUAPOKCOTPYNNy, HUTPOTPYNIly, LHAHOTPYIMIY,
amuHOrpynmy. JleiicTBHE Ha TaJOr€HIPOM3BOJHBIE BOJHOTO M CIHPTOBOTO
pactBOopa miEnoun. B3auMoOIeNCTBUE AUTAJIOT€HATKAHOB C MAarHHUEM W LIHHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnonb3oBanue
TJIOTeHIPOU3BOJIHBIX ~ YIJIEBOJOPOJAOB B OBITY, TEXHHUKE U TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YYE€HHUs BEIIECTB M HUX MpEeBpallicHUM:
u3ydeHue (U3HYECKUX CBOMCTB YTIEBOJAOPOJIOB (PACTBOPUMOCTH), Ka4E€CTBEHHBIX
peakiuii yrieBOJOPOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeUYMBAHHE OPOMHOM WM
MOJHOM BOJBI, pacTBOpa MEpMAaHraHaTa Kajus, B3aHMMOJEWCTBHE allETHIIEHA C
aMMUayHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOe OOHApyKEHHE
yriepoja ¥ BOAOPOAA B OPraHUYECKUX BEIIECTBAX, IOJIYYCHHE OTUJICHA H
W3YYCHHE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJuleKuuamu «HepTs» u «Yromwy, ¢
oOpa3llaMM IUIaCTMAacC, KaydyKOB M PE3HHblI, MOJIECIMPOBAHUE MOJEKYI
YIJIEBOJOPOAOB U TAJIOTEHIIPOU3BOIHBIX YIJIEBOJAOPOAOB.

Kuciaopoacoaepxkamme opranudeckue CoOeJMHCHUS.

[IpenenbHbie OgHOATOMHBIE CIUPTH. CTpoeHHE MOJEKyN (Ha MpuMepe
MEeTaHoJla W 23TaHoja). ['omonormyeckuii psa, obmas Qopmyna, uzoMmepus,
HOMEHKJIaTypa U  kiaccuukanus. @DuU3HMYECKHE CBOWCTBA  MPENEIbHBIX
OJIHOATOMHBIX CIHUPTOB. BoaopoaHbIe CBA3M MEXIYy MOJEKYyJaMU CIUPTOB.
XHUMUYECKHE CBOWMCTBA: pEaKUMH 3aMEUICHUs, JCTHApaTalid, OKHCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMH W  HEOPraHWYECKUMHU  KHUCJIOTaMH.
KadecTtBenHast peakiysi Ha OJJHOATOMHbIE CIUPTHI. JleficTBUE 3TaHONIa U METaHoa
Ha oOpranu3M uenoBeka. CrnocoObl TOJyYEeHHUs] U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[TpocTeie aupsl, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH (PUBUYECKUX U
XAMUYECKUX CBOMUCTB.

MHoroaroMHbI€ CIIMPTbI — OTHWJICHIJTIMKOJIb H TJIHMOCPHUH. du3nuecKkue u
XMMHUYECKHE CBOMCTBA: pe€aKuun 3aMCUICHNA, BSaHMOHeﬁCTBHG C OpraHMYCCKUMHU



M HEOPraHMYECKUMH KHUCIIOTaMH, KauyeCTBEHHas peakiysi Ha MHOTOaTOMHBIE
cnupThl. [IpencraBieHne o MexaHM3ME peakiil HYKJICO(PHIBHOTO 3aMELICHUS.
JleiictBue Ha opraHu3Mm denoBeka. CrnocoObl TOJNyYeHUST U NPUMEHEHHUE
MHOTOATOMHBIX CITUPTOB.

@enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIBI U
o6enszonpHOrO snapa. dusnyeckue cpoiicTBa (eHosna. OCOOEHHOCTH XUMUYECKUX
cBoiicTB (Qenona. KauectBenHele peakiuu Ha ¢(eHon. TokcnyHOCTh (heHoma.
CriocoOb1 nostyueHus u npuMeHenne ¢peHomna. Genondopmanbaeruatas cModa.

KapOonusbHbIe COeTMHEHUS — allbJIETU/IBl U KETOHBL. DIIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Trpymnibl. ['OMONOru4Yeckue psapl ajlbJIEruAOB U KETOHOB, 00IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3MUecKue CBOMCTBA aJbICTHIIOB U
KETOHOB.  XMMHUYECKHME CBOMCTBA  QIbJETUIOB M  KETOHOB:  PEaKIMH
npucoenuHeHus. OKUCIEHHE albJeruI0B, KAYECTBEHHBIE PEAaKI[MU Ha AJIbJETH/IbI.
CnocoObl OJy4eHHS U IPUMEHEHHE albJETHJI0B U KETOHOB.

OnHOOCHOBHBIE Ipe/iebHbIE KAPOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIIOT. MI30Mepust 1 HoMeHkIaTypa. Pu3nyeckue cBocTBa
OJIHOOCHOBHBIX TPEAEIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3UM MEXAY
MOJIEKYJIaMHU KapOOHOBBIX KHCJIOT. XHUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi STepUPUKAINKM, PEAKIUU C YyYacTHEM YTIEBOAOPOJHOIO paJlhKaa.
OcoOEeHHOCTH CBOMCTB MYpaBbUHOM KHCIOTHL. [loHSATHE O NPOU3BOJIHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3(upax. MHoroodpasre KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENPEIENbHBIX U apOMATUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKApPOOHOBBIX KUCHOT. [IpeacTaBuTenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMHUTHHOBAs, OJIEMHOBAs, JUHO/IE8As,
NUHOIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonornyeckuii psig, oOmias dopmysa, H30MEpHs |
HOMEHKIaTypa. Dusznueckne M XMMHUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsl. Ctpoenue, puznyeckue U XUMUYECKUE CBOMCTBA JKUPOB: THAPOJIU3 B
KHUCIION U 1esiouHoM cpene. OCOOEHHOCTH CBOMCTB KMPOB, COJAEPIKAIINX OCTATKU
HeTpeeIbHbIX JXUPHBIX KUCIOT. JKUphI B IpUpoO/IE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE JICHCTBHE.

O6mas xapakTepuctuka yriieBoaoB. Kiaccudukanus yrieBosioB (MOHO-, -
U moymcaxapunabl). MoHocaxapuipl: TJIIOKO3a, (PyKTO3a, Tajlakrto3a, puodo3a,
ne30Kkcupr003a. OU3NYECKUE CBOMCTBA W HaxOXjAcHHE B Npupoiae. PoTocHuHTES3.
XUMHUYECKHAE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U AJIbACTUIHOU
IpylI, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. [IpumeHeHue TIioKo3bl, €€
3HAYCHUE B KU3HEIECITEIbHOCTH Opranu3Ma. Jlucaxapuipl: caxaposa, MajabTo3a U



JaKkTo3a. BoccraHaBaMBaoNMe U HEBOCCTAHABIMBAOIIUE AUcCaXapuabl. [ 'uaponns
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. llonmcaxapuapl: kpaxmard,
INIMKOT€H M 1eiunono3a. CTpoeHue MaKpOMOJEKYJ Kpaxmala, IJIMKOT€Ha H
eJUToN03bl.  DU3MYECKHEe CBOMCTBA KpaxMmala U IEeJUIIONIO3bl. XUMHUYECKHE
CBOWCTBA KpaxMmalla: THIPOJIN3, KaYEeCTBEHHAs pEaKUus C HOJOM. XHMHUYECKHE
CBOMCTBA IEJUIIOJIO3bl: THIPOJIN3, TOMydeHre 3(PupoB 1esuTtono3bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN MIEIK).

OKCIEpUMEHTAIBHBIE METOJIbI HM3YYEHUS BEIIECTB M HX MPEBpallCHUN:
PacTBOPUMOCTbD PA3JIUYHBIX CIUPTOB B BOJIE, B3AUMOJCHCTBHUE ITAHOJIA C HATPUEM,
OKHCJICHHE 3TUJIOBOTO COUPTAa B albJCTHJ HAa pacKaIEHHON MEIHON IPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa IUXPOMATOM Kajaus (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEPUATIOB), KauyeCTBEHHbIE pPEAKUUU Ha albACTUIbl (C THUIPOKCHUIOM
muammuHcepeopa(l) u  rumpokcugom  memu(ll)), peakums rThaunEepuHa  C
ruapokcuiom Menu(ll), xuMuueckue CBOICTBAa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMO/JICUCTBUE pacTBOpa IIoK03bl ¢ ruapokcuaoM meau(ll), BzaumoneicTBue
KpaxMajia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANBHBIX 3a7a4 1o TemMaM «CHIHpTHI U
denonb, «KapooHoBbIe KUCTOTHI. CI0KHBIE d3PUPH».

A30Tcoep:Kale OPraHnveckne coeIuHeHusl.

AMWHBI — OpraHUYeCcKue MPOU3BOJHBIE amMMuaka. Knaccudukaius aMUHOB:
anudaTuyecKkue M apoMaTUYECKHe; IEepBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue moisiekys, obmas dopmyna, U30MEpHsi, HOMEHKIATypa U (PU3NUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aM(PaTHUECKUX aMHHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conn anKuJIaMMOHHS.

AHWIMH — TIpeACTaBUTEIh aMHHOB apomarmueckoro psma. CrpoeHwue
aHWIMHA. B3anMHOE BIIMSIHUE TPYIIT aTOMOB B MOJIeKysle aHuanHa. OCcOOCHHOCTH
XUMHUYCCKUX CBOWCTB aHWIMHA. KadecTBeHHbIC peakinuy Ha aHWiIuH. CrocoObl
NOJTyYeHUs] ¥ TpUMEHEHHE amudaTUvIeckux amMuHOB. [lodydyeHHe aHWIMHA W3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTIAEnbHBIE TPEACTABUTEIN
OAMHUHOKHMCIOT. TJMIMH, ajJaHuH. @Ou3ndecKne CBOMCTBA aMHHOKHUCIIOT.
XWMHUYCCKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OPraHHUYECKHUX
COCMHEHUN, peakuusl TMOJUKOHJICHCAIlMU, O0pa30oBaHUE TMENTHUIHON CBS3H.
buonornueckoe 3HaueHne aMMHOKUCIOT. CHHTE3 ¥ TUAPOJIA3 TIENTUIOB.

benku kak npupoaHbie noiauMepsl. llepBuyHas, BTOpUYHAS W TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, JEHATYpAIHs,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.



ODKCHEPUMEHTAIbHbIE METO/Abl H3YYEHHUsI BEIIECTB W UX IPEBpAIICHUN:
pacTBopeHue O€JKOB B BOJIie, JIeHATypalds OEJKOB NMpH HarpeBaHWUM, IIBETHHIC
peaknmuu Ha OCJIKH, pEIIeHWe OKCICPUMEHTAIBHBIX 3a7ad 10 TeMam
«A3oTcoaepKanme OpraHuuecKue COeAMHEHU» U «Pacno3HaBaHue OpraHuYeCKux
COEIMHEHU.

BbicokoMouiekyJIsipHbIE COeIMHEHUS.

OCHOBHBIE MOHSATHS XHUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNH, CPEIHAS MOJEKYISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHICHCALIHS.

[Tonmumepuble Matepuanbsl. IlnacTmaccesl  (MOJMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETUIMETAKpUIaT, IOJIUKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka 1miacTuka.

D1acTOMEPBI: HaTypaJIbHbII Kay4yK, CUHTETUYECKHUE KaydyKd

(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bosnokna: HaTypalibHbIE€ (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpOH U JIAaBCaH).

[Tonumepsbl CHEUUATIBHOTO Ha3HA4YCHUS (TeduioH, KeBJap,
AJIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbI HM3Y4YEHUs BEIIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, PEIICHUE OJKCIEPUMEHTAIBHBIX 3agady no TteMe «Pacno3naBanue
IJIACTMACC U BOJIOKOH).

Pacuérnble 3anaumn.

Haxoxaenue MonekynasipHoil (oOpMyJibl OpPraHUYECKOr0 COCIUHEHUsS IO
MAacCCOBBIM  JIOJIIM  JJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OpPraHWYEecKOro COEIUHEHUs Mo Macce (00BEMY)
IPOJYKTOB CroOpaHusi, MO KOJMUYECTBY BemiecTBa (Macce, 00BEMY) MPOAYKTOB
peaKkuyu W/WIW HCXOJHBIX BEIECTB, YCTAHOBJICHHE CTPYKTYpHOU (HOpPMYIIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUS], OMNpPEJEICHNUE JOJIM BBIXOAA MNPOJAYKTa PEaKIUU OT TEOPETUUECKH
BO3MOYKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBS3EH MPU U3YUYEHUU OPTAHUYECKON XUMUHU B
10 xjmacce  OCYIIECTBISIETCSA ~ 4Ye€pe3  HCMOJb30BaHME  KaKk  OOIIUX
€CTeCTBEHHOHAYYHBIX TOHSATHUM, TaK M TOHATHH, NPUHATBIX B OTACIBHBIX
peaMeTax €CTECTBEHHO-HAYYHOTO LUKJIA.



OOu1e ecTecTBEeHHO-HAYUHbIE MTOHATHUS: SIBIIEHUE, HAYYHbIN (DakT, rUmoresa,
TEOpHsi, 3aKOH, aHajh3, CUHTE3, Kiaccudukauus, HaOIIOJCHHE, W3MEpEHHE,
HKCIIEPUMEHT, MO/IE]b, MOJICTUPOBAHUE.

®dusmka: wMarepus, aToM, OJIIEKTPOH, TMPOTOH, HEUTPOH, MOJEKyIa,
DHEPreTUYEeCKUl YpOBEHb, BEIIECTBO, TeN0, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3WYECKUE BEIMYMHBI, CIUHHUIIBI HU3MEPEHHs, CKOpPOCTb, JHEPTHS,
macca.

buonorusi: kieTka, OpraHums3M, SKocHcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TE€TepOTPO(HBIN THUI NMUTaHUS, OpOKEHUE,
doTtocuHTE3, NbIXaHWUE, OETKU, YIJIEBOJBI, KHUPbI, HYKJICHHOBBIE KHUCJIOTHI,
(bepMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOILIHBO.

Texnomorus: mNHIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO IHUTAHUS,
MOIOIIIME CPEJICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS N HEOPI'AHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX Si/Iep. XUMUYECKUU dieMeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPreTUUECKHUE YPOBHU M
noAaypoBHHU. AToMHbIe opOutanu. Kinaccudukanms XxuMuueckux 3J1eMeHTOoB (S-, p-,
d-, f-omementsr). PacmpeneneHue SJICKTPOHOB IO AaTOMHBIM — OpPOHMTAIISAM.
DIIeKTPOHHBIC KOH(MUTYpPAITUH aTOMOB 3JIEMEHTOB IEPBOTO—4YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUU, DJIEKTPOHHBIC KOH(PUTYpAIlMH HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

[lepuonnueckuii 3akoH U lleproanmyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
JI.N. Menneneera. CBs3b NMEepUOIUUECKOr0o 3akoHa W [leprmoanmdeckoil CHUCTEMBI
XUMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX M CJHOXKHBIX BEHIECTB MO TpylnaM U T[epuojaM. 3HAUYCHHE
nepuoanyeckoro 3akona /[.1. Menneneesa.

XumMuueckass CBSI3b. BHIbl XMMHUYECKOM CBSI3M: KOBaJICHTHas, HWOHHad,
MeTayuimueckas. MexaHnu3Mbl 0Opa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIM |
JOHOPHO-AKIENITOPHBIA. JDHEPTUsl U JIMHA CBSA3U. [10IIpHOCTH, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJCEHTHOM CBs3u. KpaTHeie cBs3u. BomopoaHas CBs3b.
MeXMONEKYIIAPHBIE B3aUMOICVUCTBHUS.



BaneHTHOCTP M BaJICHTHbIE BO3MOYKHOCTH AaTOMOB. CBSi3b JJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpPEe COCIUHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[Ipencrapiienre 0 KOMIUIEKCHBIX coeAuHEHUsIX. CocTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeab, JUraHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHMUII.
IloHATHE O KOOPAMHAMOHHOW XUMHH.

BemectBa MONEKYyISIPHOTO M HEMOJIEKYJSIPHOTO  CTpOE€HUsS.  THIb
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o pucnepcHbIXx cucteMax. Mctuanable pactBopsl. [IpencraBienue o
KOJUIOUAHBIX pacTBopax. CHocoObl BBIPAKEHUS KOHIEHTPAIMK PacTBOPOB:
MAaccoBasi JOJIsl BEHIECTBA B pACTBOpE, MOJIApHasi KOHUEHTpauusa. HacellienHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucrammoruaparsl.

Knaccudukanus m HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. TpUBUATBHBIC
Ha3BaHUS OTJIEIbHBIX IIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX pEaKLHMii B HEOPraHUYECKOHM M OpraHUYeCcKOr
XUMHUH. 3aKOH COXPAHEHUS MAacChl BEIIECTB; 3aKOH COXPAHEHHUsI U MpEeBpallCHUs
DHEPTUU MPU XUMHUYECKUX peakiusax. TermnoBbie 23PpGeKThl XUMUYECKUX PEaAKIUH.
TepMoxuMudeckre ypaBHEHUS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DaKTOPOB.
['omoreHHbl€ U reTeporeHHbie peakuu. Katanus u katanu3aTopsl.

OOGpaTtuMble 1 HeOOpaTUMBbIE peakiui. XuMHUUecKkoe paBHoBecre. KoHcranta
XUMHYECKOro paBHOBecUs. (DAKTOpBI, BIMSIONINE HA MOJOKEHHE XUMUYECKOTO
paBHOBECHUS: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunmun Jle [laTense.

Onektponutuyeckass aucconpanus. CuiabHble M claOble  DJIEKTPOJIMTHI.
Crenenp nuccoumanuu. Cpelna BOAHBIX PAcTBOPOB: KHUCIOTHas, HEUTpalibHas,
mienovyHas. Bomopoansiii mokaszarens (PH) pactBopa. I'maponus cosneii. Peakiuu
MOHHOT0 OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
Okucnautenb W BOCCTaHOBUTENb. lIpoliecchl OKUCIEHUS W BOCCTAHOBIICHHS.
Baxneinme OKHUCIUTEIM M BOCCTAHOBUTEIHM. MeETOJ 3JISKTpPOHHOIrO OanaHca.
DIIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HUX MpEeBpalllCHUN:
pa3lioKEHUE TEPOKCHJAa BOJOPOJA B TMPUCYTCTBUU KaTaau3aTopa, MOJIEIU
KPUCTATMYECKUX PEHIETOK, MMPOBEICHUE PeaKIMii HOHHOTO OOMEHa, OPEICIICHHE
cpedbl PacTBOPOB C TOMOIIBIO HWHAMKATOPOB, W3YUYECHHUE BIUSHUS Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PEaKIUU W TOJIOKEHHE XHUMUUYECKOTO
PaBHOBECHSI.



Heoprannuyeckass xummusi.

[Tomoxenne HemeTamwoB B [leproanyueckor cCUCTEME XUMHUECKHUX 3JIEMEHTOB
JI.W1. MenneneeBa u 0COOCHHOCTH CTPOCHHS UX aToMOB. DHU3HWYECKHE CBOWCTBA
HEMETAJIOB. AJIJIOTPOIHS HEMETAJIIIOB (Ha IpUMepe KUciaopoa, cepsl, pochopa u
yriiepoza).

Bonopon. Ilomyuenue, dusnyeckue W XUMUYECKHE CBOMCTBA: PEAKIUU C
METaUIAMH M HEMETAJUIaMH, BOCCTAHOBHUTEJIbHBIE CBOMCTBA. [ WIpuUIIBL.
TonauBHBIE 3JIEMEHTHI.

["anorensl. HaxoxzaeHue B mpupoje, crnocoObl ModyyeHus, GU3MUecKue u
XUMHYECKUE cBOWcTBa. ['anoreHoBoopoAsl. BaxkHeline KUCIOPOICOAEpKAIIHE
COEIMHEHHMsI rajoreHoB. JlabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI MOJMYyYEHHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U X COCIMHEHHUM.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBIIUICHHBIE CIIOCOOBI TMOJYyYECHHUS
Kuciopoaa. @uU3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE KHUCIOPOJa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojie, CIOCOObI TOJNyYeHHs, (PU3UUECKHE WU
xumudeckue cBoictBa. CepoBogopon, cyibbunsl. Oxcun cepwi(1V), oxcup
cepri(VI). Cepnucrtass u cepHas KHUCIOTBI U MX coidu. OCOOEHHOCTH CBOMCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl 1 €€ COeIMHEHHUI.

Azor. Haxoxnenue B mnpupone, crnocoObl TOJNy4eHHs, (U3HUECKHE U
XUMHAYECKUE CBOWCTBA. AMMMAaK, HUTpUIbl. OKCUAbI a30Ta. A30THCTas U a30THAS
KHUCJIOTHI U X coJii. OCOOCHHOCTH CBOMCTB a30THOM KuCHO0Thl. [IpumMeHenue azora
U €r0 COCIMHEHUN. A30THBIE YI0OpEHUSI.

®ocdop. Haxoxnenwe B Tpupoje, CHOCOObI TOJy4YeHUS, (PU3NUECKUE U
xuMuueckue cpoiictBa. Pochuasr u dochun. Oxcuabl docdopa, docdopnas
kuciaora u e€ conu. Ilpumenenme docdopa u ero coeaunenuil. docdopHbie
yI0OpeHus.

Yraepon, HaxoXAeHUE B OpUpoAe. AJUIOTPOINHBIE  MOJUDUKALINH.
dusznueckre M XUMUYECKHE CBONCTBA TIPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcun yriepona(ll), oxcun yrnepona(lV), yrompHas kuciota u eé
COJIU. AKTHUBUPOBAHHBIA yrojb, aacopoOuus. dysiepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEUIECTB, OOPa30BaHHBIX YIIIEPOIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxaenne B mpupoje, CnocoObl MOMydeHus, (Pu3nyeckue u
xumuyeckue cporictBa. Oxcun kpemuus(1V), kpemHUEeBas KUCIOTa, CUIMKATHI.
[IpumeneHne kpeMHus U ero coeAnHeHuil. CTeKI0, ero noiayyeHue, BUIAbl CTEKIIA.

[Tomoxenne meramnoB B llepuoanueckor cucteMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUsI DJEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OO1iue



¢usnyeckue cBoiicTBa MeTawioB. lIpuMeHeHHWe MeTasioB B OBITY M TEXHHUKE.
CraBel METaJIOB.

DNEKTPOXUMHYCCKUI Pl HampsbkeHud  metawtoB.  OOmue  crmocoObl
TIOJTyYeHUS METAIIJIOB: THIPOMETAJLTYPIHS, MTUPOMETAILTYPT U,
anekTpoMmetautyprusi. [lonsarue o koppo3un MetaysioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

OO6mrast xapaktepuctuka MetaioB |A-rpymmer [lepuomnueckoit crcTeMbl
XUMUYECKUX JJIeMeHTOB. HaTtpwii u kamuii: monydeHue, Qusnyeckue u
XUMHYECKUE CBOKMCTBA, IPUMEHEHHE MPOCTHIX BEMIECTB U UX COCIUHEHHUI.

O6mas xapaktepuctuka MetaioB |IA-rpynmel Tlepuoandeckoit cUCTEMBI
XUMHYECKUX OJJIEMEHTOB. MarHuii W KalblUi: TMONy4YeHHe, (Qpu3udeckue WU
XUMUYECKHE CBONCTBA, TPUMEHEHHUE TIPOCTHIX BEIIECTB U UX COCTUHCHUM.
XKécTkocTh BOJIBI U CITOCOOKI €€ YCTpaHEeHHUS.

ATIOMUHMI: TTOTy4YeHue, PU3nYecKue 1 XMMUYECKHEe CBOMCTBA, TIPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro coeAuHeHU. AM@oTepHbIe CBOIICTBa OKCHUIA H
TUAPOKCUJIA ATFOMUHUSA, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO0miast  xapakTepuCTHKa MeTauioB noOouHblx noarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

duznueckre ¥ XMMUYECKUE CBOMCTBA XpOMa M €ro coenuHeHuil. OKCHuapl U
ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U AuxXpomarsl, HUX
OKHUCJIHUTENbHbIE CBOMCTBA. [loslydeHre u npuMeHeHne Xxpoma.

dusnyeckue MW XUMHYECKHME CBOKWCTBA MapraHia M €ro COCIUHEHUU.
Baxwneiimue coenunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHbIE CBOMCTBA.

du3znyeckre U XUMHYECKHE CBOMCTBA Xeje3a U ero coeluHeHuil. OKcuupl,
ruapokcusl u conu xene3a(ll) u sxxeneza(lll). Ilomydyenne u mpumeHeHue xenesa
U €ro CIUJIaBOB.

DU3NYECKNE U XMMUYECKUE CBOMCTBA MeAU U €€ coequHeHui. [lonydyenue u
OPUMEHEHUE MEIH U €€ COETUHEHM.

[uuk: monyyeHue, (pU3NYECKUE M XUMHUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOMCTBA OKCHJIa U TUAPOKCHUIA IIMHKA, THAPOKCOKOMIUIEKCHI TMHKA. [I[puMenenue
IIUHKA U €r0 COeINHECHU.

OKCNepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEHIECTB M UX IPEBpAlllCHMIA:
u3ydeHue oOpaslloB HEMETAJUIOB, ropeHue cepul, docdopa, xeiaeza, MarHus B
KHCIIOPOJE, HU3Y4YEHHE KOJUIEKIUMM «MeTalibl M CIUIaBbl», B3aMMOJIECUCTBHE
LIEJIOYHBIX U HIEJIOYHO3EMENBHBIX METAUIOB C BOAOW (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPUATIOB), B3aUMOJCHCTBUE LIMHKA M JK€Je€3a C PacTBOpPAMH KHUCIOT U
1IeJI04el, KaYeCTBEHHbIE PEaKIIMK HA HEOPTraHUYECKHE aHUOHbBI, KATUOH BOAOPOIa



U KaTUOHbl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ATIOMUHUS W LHMHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 33Ja4 [0 TeMaM
«T"anorens», «Cepa u e€ coemuHeHHUs», «A30T U GocPop U MX COCAMHEHUSY,
«MeTabl MIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX HOATPYIIID.

XUMHUSA U KM3Hb.

Ponb xumuun B obecrnieueHun yCTOMYMBOTO pa3BUTHS yenoBeuecTBa. [loHsTue
0 Hay4YHBIX METOAaX IMO3HAHUS U METOIOJIOTUH HAYYHOIO HccienoBaHus. HayuHbie
MPUHIUIIBI OPTaHU3alMid XUMHYECKOTO MPOU3BOJACTBA. [IpOMBIIUIEHHBIE CITOCOOBI
MOJIyYeHUs] BaKHEUIIMX BEHIECTB (Ha MpUMEpEe MPOU3BOACTBA aMMHaKa, CEPHOMI
KHUCIIOTHI, MeTaHo1a). [[poMblIlIeHHbIE CITOCOOBI TTOYUYEHUSI METAJJIOB U CILIABOB.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl U €ro ocieacTBus. Poiap xumuu B
00ecrieYeHUr IHEPreTUHIECKON 0€30MacHOCTH.

Xumus MW 3700poBbe yenoBeka. JlekapcTBeHHble cpexncrtBa. [IpasBuna
VICIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Posib XUMUM B pa3BUTUU MEIULIVHBI.

XVMHSI MUK OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE 100aBkHU. Poiab Xumuu B
o0ecreyeHn MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mnapdromepnbie cpeactBa. beitoBas xumus. IlpaBuia
0€30IacHOr0 MCIOJIb30BaHUSl IpEenapaToB OBITOBOM XHMHM B IOBCEIHEBHOU
KU3HU.

XuMUsL B CTPOUTENBCTBE: Ba)KHEUIINE CTPOUTENbHBbIE MaTepuaibl (LIEMEHT,
OeTOoH).

XuMusi B CebCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUsI.

CoBpeMeHHBIE KOHCTPYKLIIMOHHBIE MATEPUAIIBI, KPACKHU, CTEKJIO, KEPAMUKA.
Marepuainel A 35eKTpOoHUKU. HaHOTEXHONOT M.

Pacuérnble 3anaumn.

Pacuétel: Macchl BelecTBa Ui 00bEMA Ta30B MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce WM O00BEMY OIHOIO W3 YYacTBYIOUIMX B pEaKLUU BELIECTB,
macchl (00bEMa, KOJMMYecTBa BEIIECTBA) MPOJYKTOB pEAKLUH, €CIU OAHO U3
BELIECTB HMMEET MNpUMecH, Macchl (00bEMaA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, eCIM OJHO U3 BEIIECTB AAHO B BUJIE PACTBOPA C ONPEAECIEHHON MAacCCOBOM
JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM JIOJM M MOJIIPHOM KOHUEHTpALUU
BEILIECTBA B pPacTBOpE, [OJM BBIXOAA IPOAYKTA PEAKUHUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MEXNOpEeIMETHBIX  CBSI3éM MpU  U3YYeHUH oOwmed u
HEOPraHMYEeCKOM XMMHH B 11 Kitacce oCylIecTBIsSETCA Yepe3 MCIOIb30BaHUE KaK
OOIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSATUHN, MPUHATHIX B OTIEIbHBIX
IPEAMETAX ECTECTBEHHO-HAYYHOTO ITUKJIA.



OO61ue ecTecTBEHHO-HAYUHbIC TTOHSATHUS: SIBIEHUE, HAYYHBIN (paKT, TUIIOTE3A,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIacCU(UKaIUs, TMEPHUOJIUIYHOCTb, HAOJIOACHUE,
W3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIUPOBAHHE.

®du3uKa: MaTeprs, MUKPOMUP, MAKPOMHUP, aTOM, DJICKTPOH, IIPOTOH, HEUTPOH,
WOH, NU30TOMbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb, BEILIECTBO,
Teno, 00BhEM, arperaTHoe COCTOSIHHE BEIECTBA, HWACAIBHBIN Ta3, (U3UYECKUE
BEJIMYMHBI, €UHHUIBI U3MEPEHUSI, CKOPOCTh, SJHEPTUS, MACCA.

buonorus: knerka, opraau3M, SKOCUcTeEMa, bnochepa, MeTaboIN3M, MaKpo- U
MUKPOAJIEMEHTBI, OCJIKU, JKUPBI, YIJIEBOJBI, HYKJICHHOBBIC KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK YHEPTHH B SKOCHUCTEMAX.

['eorpacdus: MuHEpanbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC HMCKOIIAeMbIE, TOILIMBO,
PECYpCHI.

TexHosnorus: XuMuueckasi MPOMBIIUICHHOCTb, METALTYPrusi, CTPOUTEIbHBIC
MaTepHalIbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBASI MPOMBIIIJICHHOCTD,
dapmareBTHIECKAS ITPOMBITIUICHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHUX
MpenaparoB, TPOU3ZBOJCTBO KOHCTPYKIIMOHHBIX MATEpUAIOB, JJICKTPOHHAS
IIPOMBIIIIEHHOCTD, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MpenMera «XHMHs» Ha YPOBHE CpPEIHETO
obmiero o00pa3oBaHUsl BBIIEIEHbI CIEAYIOIIME COCTaBISIOIIME: OCO3HAHUE
OO0yYaromMUMHUCS POCCHUHCKON TpaKIaHCKOM WAEHTHYHOCTH; TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIFHOCTH U CaMOOTPEICIICHUIO; HAINYHE MOTHBAIIMU K
O0Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYyYarolUMXCS PYKOBOJCTBOBATHCA
OPUHATHIMH B OOIIECTBE TMpaBWJIaMd H HOPMAaMH TIOBEJCHHS; HAIUYUEC
IPaBOCO3HAHMS, SKOJIOTUUECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LIEJIN U CTPOUTH
KU3HEHHbBIC TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOGHUS TIpeaMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh OIBITa IO3HABATEJILHOM M MPAKTUYECKOW JESATEIBHOCTH
oOyuaroiuxcsl B IPOLEcce peaan3aluu 00pa3oBaTeIbHON AESITENbHOCTH.

JIMYHOCTHBIE pEe3yJbTaThl OCBOGHHUS TpeaMeTa «XHUMHS» OTPaKaroT
c(OpPMUPOBAHHOCTh OMNBITA [MO3HABATEIBHON M TMPAKTUYECKON EATEITHHOCTH
oOyyaromuxcsi B Ipolecce peaau3anuu o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
qHClie B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUSI:

0CO3HaHMs O0YYAIOIMIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX IIPaB U 0053aHHOCTEH,
YBOKEHHUS K 3aKOHY M IPABONOPSAKY; MPEACTABICHUS O COLMAIbHBIX HOpMax U

MpaBUJIaX MEKIIMYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOMU JESITEIBbHOCTH
IIPU CO3JIaHUHM YYEOHBIX IIPOCKTOB, PEIICHUN YUCOHBIX M MO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTHU MOHUMATh U MIPUHUMATh
MOTHUBBI, HAMEPEHHUSI, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMA:

LEHHOCTHOT'O OTHOIIIEHUS K UCTOPUUECKOMY U HAYYHOMY HACIIEIUIO
OTCYECTBEHHOU XMMUH; YBAXKEHHUS K MPOLIECCY TBOPUECTBAa B O0JACTH TEOPUU U
MPAKTUYECKOTO0 MPUJIOKEHHUSI XUMHUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh
pe3ynbTaT JTUTENBHBIX  HAONIOJACHHUM, KPOMOTIMUBBIX JKCIEPUMEHTATHHBIX
MOMCKOB, MOCTOSIHHOTO TPYJia YUEHBIX U MPAKTUKOB;



MHTEpECAa U II03HABATEJIBHBIX MOTHUBOB B MOJYYEHUH M IMOCIEIYIOLIEM
aHaju3e MHQpOpPMAIUU O MEPEAOBBIX JOCTIKEHHUSAX COBPEMEHHON OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
HPABCTBEHHOT'O CO3HAHMS, ITUUYECKOTO MOBEACHUS; CIIOCOOHOCTU OLIEHUBATh
CUTYaIlNH, CBSI3aHHbBIE C XUMUUYECKUMU SIBJICHUSMU,

Y NIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOpPMBI M LIEHHOCTH; TOTOBHOCTU OLICHUBATh CBOE IMOBEACHUE M MOCTYIKU CBOUX
TOBapULIEH C MO3ULMKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHMS
ITOCJIEACTBUAN IMOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro U 0Oe3omacHOTO o0pasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY HU
ICUXUYECKOMY 370pPOBbIO; COONIOACHHS TNpaBuil Oe30macHOro oOpalleHust ¢
BEILIECTBAMH B OBITY,

MTOBCETHEBHOM JKU3HU, B TPYIOBOM JIESITEILHOCTH; MOHUMAaHUS LEHHOCTH MPaBUJI

UHAUBUYAJIBHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHHS B CUTYALMSIX, YTPOKAOIIMX 30POBBI0 U XKU3HU JIIOJIEH;

OCO3HaHMS NOCJIEACTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHUS);

5) Tpy10BOr0 BOCHIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, OOILIECTBEHHO IMOJE3HOH, TBOPYECKOW W  JpPYrux BHUAAX
NEATEIbHOCTH; YCTAHOBKM HA AKTUBHOE YYaCTUE B PELICHUH NTPAKTHYECKUX 3a]1a4
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJbl); HHTEpeca K

MPAKTUYECKOMY MU3YUYEeHHIO TpodeccHil pa3inyHoro poaa, B TOM
YUCJIE HAa OCHOBE NPUMEHEHUS IPEAMETHBIX 3HAHWW [0 XMMHH; YBaXXE€HUS K
TPYLy, JIOJIAM Tpyla W Pe3ysibTaraM TPYIOBOM AESTENbHOCTU; TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY HMHAMBUAYAJbHON TpPAeKTOpUU O0Opa3oBaHUs, Oyayllei
npodeccud U peanu3aluyd  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM
JMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, WUHTEPECOB M MOTPEOHOCTEM
0OIIIECTBA;

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:

HKOJIOTUYECKHU LEJIECO00PA3HOTr0 OTHOIIEHUS K MPUPOJIE KaK HICTOUHUKY
CYLUIECTBOBAHMSI JKM3HM Ha 3emiie; TOHUMaHHUS TJ00albHOIO XapakTepa

HKOJIOTMYECKUX MPOOIEM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COUMAIBLHON Cpelsl;
OCO3HaHUsl HEOOXOAMMOCTH UCTOIb30BaHUS TOCTHKEHUN XUMUU JJIs



peLIeHUsI BOIPOCOB PAMOHAIBHOTO MPUPOIONIOIb30BAHMUS; AKTUBHOTO
HENPUATUA JCUCTBUH, IPUHOCAIINX BpEI OKPYXAaKOIIECH MPUPOTHON
cpene, yYMEHUS TPOTHO3UPOBATh HEOIArONPUATHBIEC SKOJIOTMUYECKUE MOCIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAIIATh UX; HATUYHUS Pa3BUTOTO
3KOJIOTUYECKOTO MBIIUIEHHUS, S3KOJOTHYECKON KYIbTYPhI, OMBITA

NEATEIbHOCTU AKOJIOTUYECKOM  HAIPaBJICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCSI UMM B IMO3HABATEIIHON, KOMMYHUKATUBHOM U COLIMATIBLHOU
pPaKTUKE, CIOCOOHOCTH U YMEHUS AKTUBHO MIPOTUBOCTOSITh
UJIC0JIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOIIECTBEHHON NMpPAaKTUKW; TOHUMAaHUA CHEeIU(UKA XUMUU KaK HAYyKH,
OCO3HaHUsI €€ PoJii B (POPMHUPOBAHUU PALMOHAIBHOIO HAYYHOT'O MBIILJICHUS,
CO3JIaHUU IIEJIOCTHOTO TPEACTABICHHUS 00 OKPYKAIOIIEM MHpE KaK O €JIMHCTBE
IIPUPOABI M YEIIOBEKA, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW U PELICHUU
npo0JieM COXpaHEHHWS TMPUPOJHOTO PABHOBECHUA;, YOEKAEHHOCTH B 0COOOH
3HAYMMOCTH XUMHM JJIsi COBPEMEHHOW ILMBWIM3ALMU: B €€ T'yMaHHUCTUYECKOU
HAINPaBJICHHOCTH M BaXKHOM pOJIM B CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU
KyJIbTYphl, B pEIIEHUH TI00aNbHBIX TPOOJEM  YCTOMYHMBOIO  Pa3BUTUA
YEJIOBEUECTBA — CBIPBEBOM, HHEPre€TUYECKOW, IHIIEBOM W AKOJOTHYECKOU
0€30IacCHOCTH, B PA3BUTUHU MEIUIIUHBI, 00ECTIEYEHNU YCIOBUM YCIICUTHOTO TPYyAa U
AKOJIOTUYECKH KOMMOPTHONW KU3HU KAKIOTO YjeHa OOIIEeCTBa; €CTECTBEHHO-
HAay4YHOU I'PaMOTHOCTH: IIOHUMAHUS CYIITHOCTH METOJIOB ITO3HAHUSI, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SIBJICHUU OKPYXKAIOIIEI0 MUpa U MPOUCXOISAIIUX B HEM
U3MCHEHHM, yMEHUS JieJlaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha OCHOBE HAyUYHBIX
(GakTOB W HMMEIONIUXCS JAHHBIX C IEJbI0 TMOJYYEHUS! JTOCTOBEPHBIX BBIBOJIOB;
CITIOCOOHOCTH CaMOCTOSITEILHO UCIOJIb30BaTh XUMUYECKHUE 3HAHUS JIJISI
penieHus Ipo0JieM B pealbHbIX KU3HEHHBIX CUTYAIIHIX; HHTEpeca

K [IO3HAHUIO, UCCIIEIOBATEIBCKOM AEATENBbHOCTH,

TOTOBHOCTM M  CHOCOOHOCTM K  HENpEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHUM 1O XHMHH B
COOTBETCTBHUH C KU3HCHHBIMU TOTPEOHOCTSIMHU; HHTEpeca K OCOOEHHOCTSIM Tpyza
B pa3iuuHbIX chepax npodeccuoHambHON
JNEATETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE Pe3ybTaThl OCBOCHUSI IPOTrpaMMbl IO XMMUM Ha YPOBHE
CpeaHero oo0IIero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBbIe i1 (OPMHpPOBAHHS  MHPOBO33PEHHUS  OOyYaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIeHAayYHbIC MOHATHS, OTPaXKaloIIne
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa W CHenuduKy METOJOB TO3HAHUS,
HCIIOJI3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHsI, SBJICHUE,
MpoIIeCC, CHCTeMa, HAYYHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIEOBaHWE, HAOJIOJICHHE, H3MEPCHHE, SKCIIEPUMEHT W JIpyTHE);
yHUBEpCAJIbHBIC ydeOHBIC JEHCTBUS (MMO3HABaTe/bHbIC, KOMMYHHUKATHBHEIEC,
PEryJISTUBHBIE), o0ecrneunBaronme dbopmupoBanue (byHKIIMOHATBEHOU
IPAaMOTHOCTH ¥ COITMATILHON KOMIIETEHITUN 00yJarOIINXCS,;

CITOCOOHOCTh 00yJarOIIMXCs HCII0JIB30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHWSI W YHUBEpPCAJIbHBIC yUeOHBIC
JNEUCTBHUS B MO3HABATEIBHOW U COLMAIIBHON MTPAKTHUKE.

MeranpenMeTHbIE pe3yJabTaThl OTPAKAIOT OBJIAJACHHE YHUBEPCAIbHBIMU
y49eOHBIMH  TIO3HABATCIBLHBIMH, KOMMYHHKATHBHBIMA W  PETYJSITUBHBIMHU
JICUCTBUSIMU.

IMo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbI€ JeiicTBHA 1)

0a3oBble JIOTHYeCKHe AeHCTBHA:

CaMOCTOSITeNTbHO  (opMyupoBaTh HM  aKTyallu3UpPOBaTh  MpOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;  ONPEAECHATh LEIH ACATEIIbHOCTH, 3aj]1aBas
MapamMeTPbl U KPUTEPUU UX
JIOCTUKEHUSA, COOTHOCUTh PE3YJIbTaThl AEATEIBHOCTHA C ITOCTABJICHHBIMU LEIISIMU;
KCMOJIb30BaTh MPU OCBOCHUY 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS: BBIICIISThH
XapaKTEpHbIE MPU3HAKW TIOHSITUA W  YCTAHABIMBATh WX  B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINUE TTOHATHS IS OOBSICHCHHS OTICIbHBIX (PaKTOB M
SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH VIS KJIacCH(UKAIIMN BEIIECTB U
XAMUYECKUX PEAKIMN;, YCTAHABJIMBATH IPUYUHHO-CJIEACTBCHHBIC CBSI3U MEXKIY
M3y4yaeMbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHE paCCYXIeHUsl (UHIYKTHUBHBIE,
JEyKTUBHBIC, TI0 aAHAJOTHUM), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B
paccMaTpUBaEMBbIX SBJICHHIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIOUCHUS, TPUMEHSTh
B IMpOLECCE IO3HAHUSA HCIOJIb3yEMbIE B XWMHH CUMBOJUYECKHE (3HAKOBHIE)
MOJIENIM, TPeoOpa3oBbIBATh MOJCIBHBIC TPEACTABICHUS — XHUMHYECKUM 3HAK
(cuMBOJI) PleMEHTa, XUMHUUYecKas ¢Gopmysia, YpaBHECHHUE XUMHUUYECKOW peakiuu —
MpU pEeNICHUU YYEOHBIX TMO3HABATEIBHBIX M MPAKTHUYECKUX 3a/1ay, MPUMEHSTH



Ha3BaHHLIC MOACIIbHBIC MPCACTABJICHUA JJIA BBIABICHHA XAPAKTCPHBIX IIPU3HAKOB
N3y4dCMbIX BCUICCTB U XUMHUYICCKUX pCaKHHﬁ.

2) 06a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIaIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; QopMyaMpoBaTh WENM H 33Jaud  WCCIIENOBAaHUS, HCIOIb30BaTh
MIOCTABJICHHBIE U CaMOCTOSTEIBHO C(OPMYIHPOBAHHBIE BOMPOCHI B KauecTBE
MHCTPYMEHTA TIO3HAHUSI U OCHOBBI JJIsi (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
MIPABHJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI; BIaJ€Th HABBIKAMU CAMOCTOSITEIbHOTO
TUTAHUPOBAHMSI U MPOBEJICHUS YUYCHUUYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATH
yMeHHUsl HaOJtolaTh 32 XOJOM IMPOIIEcca, CaMOCTOSATEIBLHO MPOTHO3UPOBATH €T0
pe3ynbTat, GopMyIupoBaTh 0000IIEHHS U BBIBOJIbI OTHOCUTEIHHO JOCTOBEPHOCTH
pPE3yNbTAaTOB HMCCIEAOBAHUSA, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJETAHHOMN
paboTe; mpuoOpeTaTb OMNBIT YYECHUYECKOW HCCIEIOBATENbCKONM M MPOEKTHOU
JESITeIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY
INOUCKY METOJIOB pELIECHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO Ppa3In4HbIX
METO/IOB MIO3HAHUS.

3) padora ¢ nHpopManueii:

OPUEHTHPOBAThCSI B Pa3jMYHBIX HCTOYHWUKAX HWHPOpManuu (HAy4HO-
HOMYyJIApHasl JIUTepaTypa XUMHYECKOIO COJAEpXaHHs, CIpPaBOYHbIE MOCOOUS,
pecypcbl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (Hopm
Mpe/ICTaBICHHUS, KPUTHYECKH OIICHUBATH ed JIOCTOBEPHOCTH u
HENPOTUBOPEUYUBOCTh;  (DOPMYIMpPOBATH 3ampoChl U MPUMEHSTh pa3IUYHbIC
METO/Ibl TIPH TIOMCKE W O0TOOpe uHbOpMAaIu, HEOOXOIUMOW ISl BBITIOJHEHUS
y4eOHBIX 3a/ad OMpEeAeNEHHOTO THUMA, MPUOOpPETaTh OMBIT HUCIOIb30BAHUS
WH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH W PA3JIUYHBIX TOUCKOBBIX CHCTEM;  CaMOCTOSITEIbHO BBIOMpATH
onTUMallbHyt0 (QopMy mpencraBieHuss uHpopmanuu  (cxembl, rpaduku,
AuarpamMmbl, TaONMWIBI, PUCYHKH M JAPYTUE), WCIOJIb30BaTh HAYYHBIN S3BIK B
KayecTBe cpeacTBa mnpu paboTe ¢ XUMHYECKOM HHpOpmanueil: NpUMEHSTbH
MEXIpeIMeTHbIE ((PU3MUeCKre U MaTeMaTHUYeCKUE) 3HAKU U CUMBOJIBI, (POPMYIIBI,
ab0peBHUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIa€MOM TEMbI B X0JI€ AUAJIOTa W/ WK



AUCKYCCHU, BBICKA3bIBATb nacu, q)OpMy.]II/IpOBaTB CBOH MPCIAJIOKCHUA
OTHOCHUTCIIbHO BBIIIOJTHCHUA HpGI[J'IO)KCHHOﬁ 3aJa4du,

BBICTYIIATh C IPE3EHTALNEN PE3yJIbTATOB IO3HABATEILHOM AEATEIBHOCTH,
IOJIYYEHHBIX CAMOCTOSATEIIEHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKOW pabOThI 1O MCCIEAOBAHUIO CBOICTB
M3y4aeMbIX BEIIECTB, pean3alui y4eOHOTO MPOeKTa, U (OPMYIUPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM HNPOBEAEHHBIX MCCIECAOBAHWM ITYTEM COIJIACOBAHUS NO3WLMMU B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHHSIMH.

PerJISITI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPlSI:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIIATH CBOKO ITO3HABATEJIBHYIO
NesTeNIbHOCTh, oOmpezensas e€ Lend W 3aJauyd, KOHTPOJIMPOBATh W IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IMpe/laraéMblii aJrOpuT™M ACHCTBUIL  IpH
BBIIIOJIHEHUH YYEOHBIX U HCCIENOBATEIbCKUX 3aJlay, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA C€MOCOO WX pELIEHUS C Y4YETOM IMOITYYEHHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYUIECTBJISITH CAMOKOHTPOJIb AESITEIBHOCTH HA OCHOBE CaMOaHaIn3a u
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MTPOrPaMMBbI [0 XMMHUH Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CpPEAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT cieluduieckue s
y4eOHOro npenMera « XUMHs» Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOObI IEUCTBUI 1O
OCBOEHHIO, MHTEPIPETALMU U NPEeoOpa30BaHUI0 3HAHUMN, BUIBI JEATEIBHOCTH IO
[OJyYEHUIO HOBOTO 3HAaHWS WU TNPUMEHEHUIO 3HAHUW B PA3JIMYHBIX Y4EOHBIX
CUTYaIIMSIX, a TAKKE B PEAJIbHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3aHHbBIX C XuMuel. B
nporpaMme IO XUMHUHU MpPEIMETHbIE pe3yibTaThl MPEACTABICHbl MO Tr0AaM
U3Y4YECHUS.

10 KUIIACC

[IpenMeTHbIe pe3yabTaThl OCBOSGHUSI  Kypca «Oprannueckas
XUMUS OTPakaroT:

c(hOpPMHUPOBAHHOCTH MIPEICTABIICHU: O MECTE M 3HAYCHUN OPTaHNIECKOM



XUMHUU B CHUCTEME €CTECTBEHHBIX HAyK U €€ POoJiu B 00ECHEeUYeHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUHU MPOOJIEM HKOJOTUYECKOM, IHEPreTUIECKON 1
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTHH MEJIWLIMHBI, CO3aHHH HOBBIX MAaTE€pUAJOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieyeHnn PAlMOHAIBHOTO
IPUPOAOIIONL30BaHUsA, B (OPMHUPOBAHWM MHUPOBO33PEHUS M OOIIEH KyJIbTYyphl
YeJI0BEKA, a TAKKE IKOJIOTMUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOAHOM CpeAe; BIAJECHUE CHCTEMOM XUMHWYECKUX 3HAaHMM, KOTOpas
BKJIIOYAET: OCHOBOIIOJATAIOIINE MTOHATHS — XMMHUYECKUU JJIEMEHT, aTOM, SApO U
9JICKTPOHHAs 000JIouka artoma, S-, P-, d-aToMHBIE OpOWTANM, OCHOBHOEC U
BO30Y)KJIEHHOE COCTOSIHMSI aToMma, TUOpHAM3alUs aTOMHBIX oOpOuTaned, HoH,
MOJIEKYJIA, BAJIEHTHOCTH, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCIICHMUS,
XUMUYECKasi CBA3b, MOJb, MOJSpPHAas Macca, MOJIAPHBIA OO0BEM, YrIepOIHBIH
CKeJeT, (yHKUMOHANbHAs  TIpyMNNa, pagukalg, CTPYKTypHble  (OpMYJIbI
(pa3BEépHYyTHIE, COKpaUIEHHbIE, CKEJETHbIE), H30MEpUsl CTPYKTypHas H
MIPOCTPAHCTBEHHAs (T€OMETpPUYECKasi, ONTUYECKas), U30MEPbI, FOMOJOTUYECKHM
psAl, TOMOJIOTH, YIJIEBOJOPOABI, KHMCIOPOA- MU a30TCOJEpIKaLUe OpPraHUYECKUe
COCIAUHEHUs, MOHOMED, IOJIUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoauyeckuii 3axoH J[. 1. MenneneeBa, Teopus
CTpOEHMS OopraHudeckux BemecTts A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl
BELIECTB, 3aKOH COXPaHEHUs W IPEBPAICHMs] DJHEPrud IPU XHUMHYECKHUX
peakuusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE
3HaHUA, JIEKAIIHE B OCHOBE IIOHMMAaHMUS MPUYMHHOCTH M CHCTEMHOCTH
XUMUYECKUX SBJICHUW;, TPEICTABICHHUS O MEXaHU3MaX XHWMUYECKHX pEeaKIIHil,
TEPMOJIMHAMMUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSX HMX NPOTEKaHWs, O
B3aMMHOM BJIMSSHUM aTOMOB W TPYINI aTOMOB B MOJEKyJax (MHIYKTUBHBIA H
Me3oMepHbIi 3ddexTsl, opuentantsl | u Il poma); dbakronoruyeckre cBeneHus: o
CBOMCTBax, COCTaBe, MOJYYEHUHM M O€30MaCHOM HCIIOJIb30BAHUU BaXKHEHIINX
OpPraHUYECKUX BEILECTB B ObITY M MPAKTUUYECKON JEITEIbHOCTH YeJIOBeKa, 00IIuX
HAy4YHbIX NPHUHIMIIAX XUMHUYECKOIO IPOU3BOACTBA (HAa IMPUMEPE NPOU3BOJICTBA
METaHoNa, TMepepaboTku HePTH); CHOPMUPOBAHHOCTH YMEHHUMW: BBISBISTH
XapaKTEpHbIE TPU3HAKK MOHATUNA, YCTAHABIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS NPH OINHWCAHUHM COCTaBa, CTPOEHUS W CBOMCTB
OpraHUYECKUX COCTUHEHUN; C(POPMUPOBAHHOCTHh YMEHUM:

UCIIOJIb30BaTh XUMHUYECKYI0 CMMBOJIMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHBIX) (DOPMYJI OPTraHUYECKUX
BELIECTB;  COCTaBJIATh YPAaBHEHMsSI XHMHUYECKUX pEaKIU W pacKpblBaThb UX
CYIIHOCTB: OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX peaxkuun NIOCPEICTBOM



COCTaBJICHHS AJIEKTPOHHOTO OajlaHCa ATHX PEaKIHid, peaKinii MOHHOTO OOMEHa
MyTEM COCTaBIICHUS MX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHECHUM;
U3TOTABIUBATH MOJICITH MOJICKYJ OPTaHWYECKUX BEIIECTB JIJISl MILTIOCTPAIIAN
X XUMHYECKOTO W TPOCTPAHCTBEHHOTO CTPOCHUS; CPOPMUPOBAHHOCTh YMECHHIA:
yCTaHABIMBATh MPUHAJICKHOCTh W3YYEHHBIX OpPTaHWYECKUX BEIIECTB IO HUX
COCTaBy W CTPOEHHUIO K OMpENeIEHHOMY KIIACCy/TpyNIe COSTUHEHUH, TaBaTh UM
Ha3BaHUs 1o cucrematuuecko HomeHkiarype (IUPAC) wu  npuBoauth
TPUBHAJILHBIC HA3BaHUS JJISl OTJCIBHBIX MPEACTABUTEICH OpPraHUYECKUX BEIIECTB
(3THIICH, aleTWsIeH, TOMYOJ, TIUIEPUH, ITHICHIJIMKONb, (GeHom, dhopMaibaerus,
areTanbACTH, alleTOH, MypaBbUHAS KHCIIOTa, YKCyCHas KHCJIOTa, CTEapWHOBAs,
OJICMHOBAsI, MAaJTbMUTHHOBAS KHUCIOTHI, TIUIMH, alaHWH, MajabTo3a, (PpyKTO3a,
aAHWJIVH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U JIPYTHE);
c(hOpMHPOBAHHOCTH YMEHUS OTPEICTATh BUJ XUMHICCKOU CBSI3U B

OpraHUYECKUX COCIMHEHMAX (KOBAJCHTHAsT W HOHHAs CBSA3b, G- W T-CBA3b,
BOJIOPO/IHAS CBSI3b); C(OOPMUPOBAHHOCTh YMEHHSI MPUMEHATH MOJIOKEHUSI TEOPHH
CTpOEHHUA OpraHnyeckux Beuects A. M. byTiiepoBa i1 00bSICHEHUS! 3aBUCUMOCTH
CBOJCTB BEILECTB OT UX COCTaBa U CTPOCHUS;

c()OPMUPOBAHHOCTh ~ YMEHUM  XapaKTepU30BaThb  COCTaB,  CTPOEHHE,
(u3nuecKkue M XMMHUYECKHE CBOWMCTBA THUIMYHBIX IPEACTABUTENEH pPAa3IMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, IMKJIOAJIKAHOB, aJIKEHOB, AJIKaJNECHOB,
QJIKWHOB, AapOMAaTHUYECKUX YIJIEBOJOPOAOB, CIHMPTOB, albJETUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOCAUHEHUIN U
aMUHOB, AMUHOKHCJIOT, O€JKOB, yTJEBOJOB (MOHO-, AW- M TOJHUCAXapPUIOB),
WUIIOCTPUPOBAaTh ~ I€HETUYECKYKD  CBSI3b  MEXKIY HUMU  YPaBHECHUSAMH
COOTBETCTBYIOIIMX XUMHYECKMX PEAKIUN C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyn; chHOpMHPOBAHHOCTh YMEHHUS MOJITBEPKAATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKLIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOU CBSI3U (G- U M-CBSI3M), B3AMMHOI'O BIMSHUS aTOMOB
U TpyIoI aTOMOB B MOJEKyJiaXx; C(POPMUPOBAHHOCTb YMEHHS XapaKTEepPU30BaTh
VMCTOYHHUKHU YTIEBOAOPOJHOTIO ChIpbs (HE(PTh, MPUPOJHBIA Ta3, yroiyb), CIOCOObI
ero nmnepepabOTKU W MPAKTUYECKOE MPUMEHEHUE MPOJIYKTOB MepepadoTKu;
cOpPMUPOBAHHOCTh BJIAJICHUS] CHCTEMOH 3HAaHUM O €CTECTBEHHO-HAYYHBIX
METOJ1aX MMO3HaHUs — HaOJII0IEHNH, U3MEPEHNUHN, MOJICTTMPOBAHUH, SKCIIEPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHATH 3TU 3HAHMUS;

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHSATH OCHOBHBIC OTNEPAIIUU MBICIIUTEILHON
NEATeIbHOCT — aHaJlu3 W CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTEMAaTH3allHIo,
BBISIBJICHUE TIPUYUHHO-CIICICTBEHHBIX CBSI3€H — ISl U3YUYCHUS CBOMCTB BEIICCTB H
XUMUYECKUX PpeaKIui; CPOPMUPOBAHHOCTh YMEHHH: BBISBISATH B3aMMOCBS3b



XUMUYECKUX 3HAHUN C TMOHATUAMHM U MPEACTABICHUSMHU JIPYTUX E€CTECTBEHHO-
Hay4HbIX MpeAMETOB Il Oojee OCO3HAHHOTO TOHMMAHHUS  CYUIHOCTH
MaTepUaIbHOTO  €JAWMHCTBA MHpA, HCHOJb30BAaTh CHUCTEMHBIE 3HAHUS IO
OpraHUYeCKON XUMUH ISl OOBSCHEHUSI Y MPOTHO3UPOBAHUS SIBIICHUM, UMEIOUTUX
€CTECTBEHHO-HAYYHYI0 TMpUpPOAY; CHOPMUPOBAHHOCTb YMEHUH: MPOBOAUTH
pacy€Thl MO XUMHUYECKUM (opMysiaM U YPaBHEHMSIM XHUMUYECKHX PEAKIUN C
WCIIONIh30BaHUEM (M3UYECKUX BeNMWYuH (Macca, OOBEM Ta30B, KOJIWYECTBO
BEIIIECTBA), XapaKTEPU3YIOIIUX BEIECTBA C KOJMYECTBEHHON CTOPOHBI: Pacu&Thl
M0 HAaXOXJECHUIO XUMUYECKOM (OpMysbl BEIIECTBA IO HM3BECTHBIM MAacCCOBBIM
JOJIIM XUMHUYECKHUX 3JIEMEHTOB, MPOJYKTaM CTOpaHus, MIIOTHOCTH ra3000pa3HbIX
BEIIECTB, CHOPMHPOBAHHOCTh YMEHHW: MPOTHO3WPOBATh, AHAJIU3UPOBATH H
OIICHUBATh C TO3MIMI HKOJOTUUECKON OE€30MacCHOCTH MOCIEACTBUS OBITOBOU U
IIPOU3BOJICTBEHHOM JIEATEILHOCTH YETIOBEKa, CBSI3aHHOM C MepepabdOTKOM BEIIECTB,
UCIIOJIb30BAaTh MOJYUYEHHbIE 3HAHUS JJI MIPUHATUS TPAMOTHBIX pelIeHUN mpodiieM
B CUTYaIIUSIX, CBA3AHHBIX C XUMHUEH; CHOPMUPOBAHHOCTb YMEHHI: CAMOCTOSITEIILHO
IUTAHUPOBATh M MPOBOJUTH XUMHUYECKHM HKCIEPUMEHT (IOTyYEHUE U H3YUYCHHE
CBOWCTB OpPraHMYECKHUX BEIIECTB, KAYECTBEHHBbIE PEAKIMU YIJIEBOJOPOJIOB
Pa3JIMYHBIX KJIACCOB U KHUCJIOPOACOJEPIKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3aJad 10 PAClO3HABAaHUIO OPTraHUYECKUX BEIIECTB) C
coOJII0/IeHeM TpaBWI O€30MacCHOTO OOpaIlleHusl ¢ BEIIeCTBaMH U J1a00paTOpHBIM
obopynoBanueM, (popMyIupoBaTh LE€Nb UCCIEAOBaHUS, TMPEACTABISATH B
paznuuHoi GopMme pe3ySbTaThl DKCIEPUMEHTA, aHAIU3UPOBATH U OIEHUBATH MX
JIOCTOBEPHOCTh; C(HOPMUPOBAHHOCTH YMEHUM:

coOJiroaTh MpaBUjia IKOJOTUUECKHU I11€J€CO00Pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOU JEATEIIBHOCTH B IEJISX COXPAHEHUSI CBOEIO 3J0POBbS, OKpPYXKaOIICH
OPUPOJHOM Cpellbl U JOCTIKEHUS €€ YCTOWYMBOTO pa3BUTHS;  OCO3HABAaTh
OMACHOCTh TOKCHYECKOTO JEUCTBUS HA KUBbIE OPTaHU3MBbI
ONPEACIEHHBIX OPraHWYECKUX BEIIECTB, MOHMMAas cMbica Tmokazarens [I/IK;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh TPUMEHEHUSI OPTaHUYECKUX BEIIECTB B

IPOMBIIIVICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIICHUS PHUCK-TIONB3a;
c(hOpPMHUPOBAHHOCTh ~ YMEHMI:  OCYIIECTBJISATh  IEJICHANPABICHHBIM  IMOWCK
XUMUYECKON MH(OPMAITUHN B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-HaydHas
JTuTEpaTypa, CpeacTBa MaccoBor uHpopmManu, HTEpHET U Ipyrue), KpUTHUECKH
aHaJIM3UPOBATh XMMUYECKYI0 HH(OpMaluio, iepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C TIOCTABJICHHON yueOHOM 3a1aueil.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas
XUMUSD» OTPaXkKaroT:



c(OPMHUPOBAHHOCTh TNPEACTABICHUNA: O MaTEPUAIBHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTU SIBICHUM MPUPOJBI, O MECTE U 3HAYCHHUHU
XUMUHU B CHUCTEME €CTECTBEHHBIX HayK W €€ poJM B OOECIEUEHUHM YCTOMYMBOTO
pa3BUTHUSI, B PEUICHUM MNPOOJIEM 3KOJOTHYECKOW, HPHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MAaTEpUaJIOB, HOBBIX
UCTOYHUKOB SHEPTHH, B OOECIEUEHUHU PaALMOHAIBHOTO MPHUPOJIONOJIb30BAHUS, B
GbopMHpPOBAaHNY MHPOBO33PECHHS W OOIIEH KyJbTYphl UEIOBEKAa, a TakKe
HKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U IPUPOTHOMN
Cpee; BIIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKIIFOYAET:

OCHOBOTOJIATAIOIINE TOHATUA — XUMHYECKUU DBJIEMEHT, aToOM, fAIpO aToma,
U30TOIBI, DJIEKTPOHHAS 000JI0UKa aToma, S-, P-, d-aTOMHBIE OpOHTaTH, OCHOBHOE U
BO30YXJAEHHOE COCTOSHUSI aToMa, THOpHIM3alus aTOMHBIX oOpOuTaneil, HOoH,
MOJIEKYJIa,  BAJIEHTHOCTb, 3JEKTPOOTPHULIATEIBHOCTh, CTENEHb  OKHUCIICHHS,
XUMUYECKass CBA3b (KOBAJCHTHAs, WOHHAsA, METaJIMYecKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKasi pemeTka, XUMHYECKas peaklMs, pacTBOp, SJIEKTPOJIHTHI,
HEJIEKTPOJIMUTHL, JJEKTPOJUTUYECKAs] JIUCCOLMANMs, CTENEHb JUCCOLMALINH,
BOJIOPOAHBINA TOKa3aTellb, OKHCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XUMHUYECKON peakllu, CKOPOCTh XUMUYECKON pEaKIMi, XUMUYECKOE PaBHOBECHE;
TEOPUM MU 3aKOHBI (TEOPHUS AJNEKTPOJUTUUECKON AMCCOLUUALNU, MEPUOTHYECKUM
3akoH /.M. MeHeneeBa, 3aKOH COXpAaHEHMSI MacChl BELIECTB, 3aKOH COXPAaHEHHUS U
IPEBPALLECHNS YHEPTUN NPU XUMUYECKUX PEAKIMAX, 3aKOH IOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEMCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMUHU, MHPOBO33PEHUYECKHE 3HAHMS, JIeKallMe B OCHOBE IOHHWMAaHHUS
OPUYMHHOCTH M CUCTEMHOCTH  XUMHYECKHUX  SIBJICHUH;  COBPEMEHHBIC
IPEICTABICHN O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJSIPHOM H
HaJIMOJIEKYJSIPHOM  YPOBHSIX; TMPEACTABICHHUS O MEXaHU3MaX XHMHYECKUX
peakuuii, TEpPMOAMHAMUYECKUX U  KHHETUYECKUX 3aKOHOMEPHOCTSAX  HUX
OPOTEKaHUs, 0 XMMHUYECKOM PABHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(pakTOIOTHYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJTYYEHUH M O€30MacHOM
MCIIOJIb30BAaHUN BaKHEHIIMX HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOM
NEeSATEIbHOCTH  YeJOBeKa, OOIIMX  HAyYHbIX  MPUHLUIAX  XUMHYECKOTrO
MPOU3BOJCTBA; C(HOPMUPOBAHHOCTh YMEHHUM: BBISBISATH XapaKTEpHbIC MPU3HAKH
MOHSTHH,
yCTaHABJIMBATh UX B3aWMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS MPH
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOPMHUPOBAHHOCTh YMEHHUSI HCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHuss (HOpMya BEIIECTB U  YpaBHEHUH  XUMHUYECKHX  PEAKIIH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACIIBHBIX



BELIECTB; CPOPMUPOBAHHOCTb YMEHHUS OIPENEATh BAJICHTHOCTb U CTEIEHb
OKHCJICHUS XMMHUYECKHX JJIEMEHTOB B COCIUHEHUSX, BHUJ XMMHUYECKOH CBS3U
(koBaneHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THUIl KPHCTAILIMYECKOU
pPEMIETKM KOHKPETHOTO BEIIECTBA; CHOPMHUPOBAHHOCTH YMEHHS OOBSACHATH
3aBUCHUMOCTh CBOMCTB BELIECTB OT BHMJA XHMHMYECKOH CBSI3M U TUIA
KPUCTAJUIMYECKON PEETKH, OOMEHHBIM M JIOHOPHO-AaKIENTOPHBI MEXaHU3MBI
oOpa3oBaHus KOBAJICHTHOM CBS3H; c(OpMUPOBAHHOCTH YMEHUM:
KJIaCCU(UIIMPOBATh: HEOPTraHMYECKHE BEIIeCTBA MO HMX COCTaBy, XUMHUYECKHUE
peakuuu MO pa3jIMyYHbIM MPU3HAKaM (YUCIy U COCTaBy pearupyrollux BEIIECTB,
TEIUIOBOMY 3((eKTy peakuuu, U3MEHEHHIO CTENEHEW OKHCIEHHUS SJIEMEHTOB,
00paTUMOCTH, Y4YaCTHIO KaTajau3aTopa M JPYrUe); CaMOCTOATEIbHO BBIOMPATH
OCHOBAaHMS M KPUTEPUH ISl KJIACCU(UKAUU U3YYaeMbIX BELIECTB U XUMHUYECKUX
peakuuii; cQOPMHUPOBAHHOCTh YMEHHUS pPACKpbIBATh CMBICI MEPUOAUYECKOTO
3akoHa JI. M. MenzaeneeBa M JOEMOHCTPHUPOBATh €ro CUCTEMATU3HPYIOLIYIO,
OOBACHUTENBHYI0O U NPOTHOCTUYECKYI0 (YHKUHH; C(HOPMUPOBAHHOCTH YMEHHIA:
XapaKTEPHU30BaTh NIEKTPOHHOE CTPOECHUE aTOMOB U NOHOB XUMHUYECKHUX 3JIEMEHTOB
EPBOr0—4ETBEPTOrO MEPHUOOB

[Tepuomnueckoit  cucrembr .M.  MenaeneeBa,  HUCIONB3Ys  MOHSITUA

«QHEPTeTUYECKHE YPOBHM», «IHEPIreTHUECKUE IMOMYPOBHH», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE M BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUS aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHUYECKUX 3JIEMEHTOB M HUX
coequHeHurd 1o Tniepuogam u rpymmam  Ilepuoamueckon cucremsr J[. .
MeHnneneeBa, Bal€HTHbIE BO3MOKHOCTA aTOMOB JJIEMEHTOB HAa OCHOBE CTPOCHMS
UX DBJEKTPOHHBIX 000JI04€K; CHOPMHUPOBAHHOCTH YMEHHUMW: XapaKTepU30BaTh
(omuceiBaTh) OOIIME XWMHUYECKHME CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB,
NOATBEPXKAATh CYLIECTBOBAHUE T'€HETHYECKOW CBA3UM MEXAY HEOPraHWYECKUMMU
BEILIECTBAMU C IMOMOIIBIO YPAaBHEHWW COOTBETCTBYIOIIMX XMMHUYECKHX PEAKLINN;
c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIIHOCTh: OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKLUN IMOCPEICTBOM COCTaBIIECHUS AJIEKTPOHHOIro OanaHca
ATUX peakUuid; peakuuidé MOHHOrO0 OOMEHa NyTEM COCTAaBJIEHUS HMX TOJHBIX U
COKpAIIEHHBIX  MOHHBIX  YpPaBHEHMM;  pEakUuMd  TUAPOJIM3d;  pEaKLU
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMIIEKCOB IIMHKA U aJTIOMUHUS);
chOPMUPOBAHHOCTh ~ YMEHUSA  OOBSICHATH  3aKOHOMEPHOCTU  INPOTEKAHMS
XUMHAYECKUX PEAKIUNA € Y4ETOM HMX DHEPreTHUYECKHX XapAaKTEPUCTHUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMMHYECKOW pPEaKUMM B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(akTOpOB, a TAaKXKE XapaKTep CMEIICHNS XUMUYECKOTO PaBHOBECHS IMOJ1 BIUSHUEM
BHemHUX Bo3aeicTBuil (nmpuniun Jle Illarenwe); chopmMupoBaHHOCTH yMEHUS
XapaKTepU30BaTh XUMUYECKHE PEAKLNH, JIEKAIIUE B OCHOBE IMPOMBIIUICHHOTO



MOJIYYEHHS] CEpHOM KHUCIIOThI, aMMHaKa, OOIIMe HAyYHbIE€ MPUHILIUIIBI XUMHUYECKUX
IPOU3BOJICTB; 11€JI€CO00PA3HOCTh MPUMEHEHUsT HEOPraHWYECKUX BEIIECTB B
MPOMBIIIJICHHOCTA W B OBITY C TOYKM 3PEHUS COOTHOIICHHS PHUCK-TIOJH3a;
c(hOpMUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUN O METOJaX HAYYHOTO MO3HAHUSA
SABJICHUM TPUPOABI — HAOIOJIEHUE, U3MEPEHHUE, MOJEIUPOBAHUE, IKCIEPUMEHT
(peanbHBIl M MBICICHHBIN), HCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHS
MPUMEHSATH 3TH 3HAHMS MPU SKCIEPUMEHTAIBHOM HCCIIEIOBAHUU BEUIECTB U JJIA
OOBSICHEHUS XMMHUYECKUX SIBIICHHI, UMEIOIIUX MECTO B MPUPOJE, MPAKTUUYECKOU
JESTEIbHOCTH YEJIOBEKa M B MOBCEIHEBHOM KU3HH; C(HOPMHUPOBAHHOCTH YMEHUS
BBISIBJISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUM C MOHSATUSMU U MPEJCTABICHUSIMU
APYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJisi O0Jee OCO3HAHHOTO MOHUMAaHHUS
MaTepUalbHOTO €IMHCTBA MUPA; C(POPMUPOBAHHOCTD YMEHHUS MPOBOJAUTH PACUETHI:
C UCIIOJIb30BAaHUEM TOHSATUN «MacCOBasi 10J1s1 BEIIECTBA B PACTBOPE» U «MOJISIpHAS
KOHIIEHTpAIIU»; MacChl BellecTBa WM 00bEMA Ta3a Mo U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLUUH BEIIECTB;
TEIUIOBOTO 3(QeKTa peakuuy; 3HAYEHUS BOJOPOAHOIO IOKa3aTessl pPacTBOPOB
KACJIOT M WIeJIOYeld C H3BECTHOM CTENEHBIO IUCCOLMAIMM; Macchl (00BbEMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTAa PEAKLMHU, €CIH OJHO M3 HCXOJHBIX BEIIECTB
JTaHO B BUJIE PACTBOPA C ONPEICIEHHON MACCOBOM JIOJIEN PACTBOPEHHOTO BEILIECTBA
WIM JaHO B H30BITKE (MMEeT NPHUMECH); JOJIM BBIXOJA MPOAYKTA PEaKIINH;
00BEMHBIX OTHOIIICHUM Ta30B;

c(hOPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITENBHO IUIAHMPOBATH U MPOBOAMTH
XUMUYECKUNA  JKCIEPUMEHT  (NIPOBEACHHE  peakuuidi  HOHHOro  OOMeHa,
NOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPraHWYECKHUX BELIECTB, ONPEICICHHE
Cpelbl pacTBOPOB BELIECTB C IMOMOUIBI0 WHIUKATOPOB, HW3YYEHUE BIUSHUSA
paznuyHbBIX  (AKTOPOB HA CKOPOCTh XMMHYECKOM  pEaKUuu, pelieHue
OKCIIEPUMEHTANBHBIX 3amad 1o Temam «Meramibey u  «Hemeramisy) c
coOJII0ICHUEM TpaBuJl 0€30I1aCHOr0 OOpaIleHHs C BEIeCTBaMU U Jab0paTOPHBIM
obopynoBaHueM, (GOpPMYyJIHpPOBATH 1€JIb  HUCCIEAOBAHUS, TMPEJACTABIATh B
paznuyHOi (opMe pe3yabTaThl HKCIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh MX
JOCTOBEPHOCTS;

c(hOpPMHUPOBAHHOCTh YMEHUH: COOIONATH TIPABMIIA TIOJTB30BAHMS XHMHUYECKOM
nocyiod u JabopaTopHbIM O00OpyJOBaHHEM, OOpaIlleHHs C BelIeCTBAaMU B
COOTBETCTBUM C HMHCTPYKIUSAMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJOTMYECKH LeJIeco00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM
NESATEIBbHOCTH B LEJISAX COXPAHEHHUS CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOIHOIM
cCpenbl M JIOCTHKEHUSI €€ YCTOMYMBOTO pAa3BUTHS, OCO3HABATh ONACHOCTb
TOKCHYECKOI'O JIEUCTBUSI HA JKUBBIE OPraHU3MbI ONPEICIEHHBIX HEOPTaHUYECKUX



BelllecTB, NoHUMasi cmbica mokazatens IIJIK;  cdhopmupoBaHHOCTE yMEHWI:
OCYILIECTBIIATh  II€JICHANPABJICHHBIM TMOUCK XUMHUYECKOW wuHpOpMallud B
pa3IMYHBIX HWCTOYHMKAX (HAay4YHas W Yy4deOHO-Hay4dHas JHUTeparypa, CpeiAcTBa
MaccoBoil umHbopmanuu, WHTEpHET W Jpyrue), KPUTHYECKH aHAIU3UPOBATH
XUMHUYECKYI0 HH(popMaIuio, repepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJIEHHOW y4eOHOM 3a1a4eii.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnuyectBo 1yacos JIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NMPOrpaMmblI Beero Koutpoabunie | Ipakruyeckne | 00pazoBaTejbHbIE
padoTbI padoThbI pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
CTPOECHUS OPraHUYECKUX COCIMHEHUN A. bubnuorexa [JOK
1.1 8 )
M. https://myschool.edu.ru/
byrneposa
Hroro mo pazmeny 8
Paznea 2. Yraesogopoasi
21 [IpenenbHBIC YTIIEBOIOPOIBI — ATKAHBI, . bubnunoreka [JOK
' LMKJIOAITKAHbI https://myschool.edu.ru/
25 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 14 1 bub6nuorexa [IOK
' aJIKaJMeHbl, AKKHBI https://myschool.edu.ru/
2.3 ApomaTuyeckue yrieBoaopoabl (apeHbl) 8 bub6nuorexa [IOK
https://myschool.edu.ru/
24 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U A bubnnoreka [JOK
' uX TiepepadoTKa https://myschool.edu.ru/
2.5 ["aoreHnIpon3BOIHBIE YTIEBOIOPOAOB 4 1 bubnuorexa [IOK
https://myschool.edu.ru/
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Uroro no pazaeny

35

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeInHeHust
3.1 Cruptel. Denon 11 bubmuoreka [JOK
https://myschool.edu.ru/
KapOoHunbpHBIC COCTMHEHUS: aTbACTUIBI U bubnmoreka [JOK
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CII0KHBIE 21 https://myschool.edu.ru/
a¢upsl. XKupsr
3.3 VriaeBoasl 9 bu6nmorexa LIOK
https://myschool.edu.ru/
41

Hroro no pasaceiny

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 12 bu6mmoteka IIOK
https://myschool.edu.ru/
Hroro no pazgeny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
5.1 BricokoMoneKysipHbIe COSMHEHMS 6 bubmmnoreka HOK
https://myschool.edu.ru/
Hroro 1o pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 102
I[MPOI'PAMME
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11 KUIIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne nt/ HaunMeHoBaHMe pa3/ie/ioB U TeM (undposnie)
e NMPOrpaMMblI Beero Konrpoansnbie | IlpakTuyeckne | 00pasoBaTesibHbIE
padoThI padoThI pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuit 3akoH
bu6mmoreka [IOK
1.1 u [lepuoanueckas cucteMa XMMHYECKHX 9
snementos JI. . Menzenecsa https://myschool.edu.ru/
19 Crpoenue BemectBa. MHOroo0Opasue 1 1 bubnnorexa [HOK
' BCILECTB https://myschool.edu.ru/
1.3 XHUMHUYECKUE peaKun 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerambl 31 1 3 bubmuorexa [JOK
https://myschool.edu.ru/
2.2 Mertaubl 23 1 2 bubmuorexa [JOK
https://myschool.edu.ru/
Hroro no pazneny 54

Pa3zgen 3. XuMus u ';KA3HL
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MeToap! TO3HAHUS B XUMHUU. XUMUS U bubmuorexa [JOK
3.1 9 .
KU3Hb https://myschool.edu.ru/
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102



https://myschool.edu.ru/

IMMOYPOUYHOE INVIAHUPOBAHUE
10 KJIACC (yriry6JieHHbIil YPOBEHb)

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (POBbIE

No . Nata o0pa3oBaTte/ibHbIE
n/n €Ma ypoka Beero Kourposbubie | IlpakTuyeckne | ysyyenus pecypcenl
padoThI padoThI
[Ipenmer u 3HaYeHHE OpPraHUYECKOU
1 XUMUH, MPEICTABIICHUE 0 1 bu6mmoreka [IOK
MHOT000pa3ny OpraHMYECKHX https://myschool.edu.ru
COCIMHEHU I
DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja
5 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1 bubnuoreka [IOK
BasieHTHBIE BO3MOXXHOCTH aTOMa https://myschool.edu.ru
yriaepojaa
XuUMHUECKasi CBA3b B OPraHUYECKUX
COCAUHEHUSX. MexaHu3msl bubamoreka [JOK
3 o6pa3013aHH51 KOBAJICHTHOM CBS3H, 1 https//mvschool .edu.ru
CII0COOBI pa3phiBa cBsI3el
4 Teopus CTpOEHUs OpraHUYECKUX i bubnnoreka [JOK
coemuennit A. M. byrieposa https://myschool.edu.ru
Bunasl  wm3oMepuu:  CTpPYyKTypHas,
. MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE . Bu6mmorexa [TOK
dpdexter B MoIeKyax https://myschool.edu.ru
OpPraHUYeCKUX COeIMHEHUN
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[IpencraBnenne o KinaccCUUKAMH U

bubmuoreka [JOK

6 CUCTEMaTUYeCcKas HOMEHKJIaTypa h I/ hool.ed
(IUPAC) opranuueckux BELIECTB ttps://myschool.edu.ru
. Knaccudukanms peakiuii B bubnmoreka [JOK
OpraHUYeCcKON XUMHUHU https://myschool.edu.ru
8 BxonHas koHTpoibHAs paboTa bubmmoreka [JOK
https://myschool.edu.ru/
AJIKaHBI: FOMOJIOTUYECKUN  psij,
obmast ¢opMyna, HOMEHKJIATypa H bubnnorexa [IOK
o H30MepH, DJIEKTPOHHOE 1 https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
10 dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA bubnunoreka LIOK
ANKAHOB https://myschool.edu.ru/
Haxoxnenne ankaHoB B MpHUPOAE.
5 PHpOA bubnuoreka [{OK
11 Cnoco0sl NOTy4YeHHs U MPUMEHEHHUE httos:// hool.ed /
ATTKAHOB ttps://myschool.edu.ru
[uxnoankansl: obmas Gopmyna,
1 HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH bubmuoreka [JOK

CTPOCHUA U XUMHUUYCCKHUX CBOﬁCTB,
CITOCOOBI MOJIY4YCHHUA U IPUMCHCHUC

https://myschool.edu.ru/
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Pemenne pac4€THbIX 3a1a4 HA
OIIpEeIETICHUE MOJIEKYIIAPHOH (hOpMyIIBI
OpPraHUYECKOr0 BEILECTBA 110 MACCOBBIM

bu6nmoreka IIOK

13 J0JIIM aTOMOB 3JICMCHTOB, BXOAAIIIUX B https//myschool .edulru/
ero cocraB. CucreMaTru3anus u
0000I1ICHIE 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTUYECKHH psifl, 001Iast
(dbopMyIia, HOMEHKIIATypa, dJIEKTPOHHOE U

14 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL. bubnnorexa LJOK
CTPYKTypHAs M IHC-TPAHC-H3OMEPHS https://myschool.edu.ru/
AJIKCHOB
duznyeckue M XHUMHYECKHE CBOMCTBa bubmuorexa [JOK

15 .
ankeHoB. [IpaBuino MapkoBHUKOBA https_ // myschoo| .edu.ru/

16 CriocoOslI MoTydeHus U IpUMeHEHUe bubnmnorexa [JOK
aKeHOB https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1 o Teme

17 "Tlony4deHue 3TUIEHA U U3YUYEHUE €T bubmorexa LIOK
CBOHCTE" https://myschool.edu.ru/
Pemrenne pacy€THBIX 3314 HA

18 onpenenegne MOHeKYHﬂgHOﬁ bopmyIbI bubmorexa LHOK

https://myschool.edu.ru/

OpPTaHHYECKOT0 BEIIecTBa
AJKaIEeHBI: COTIPSKEHHBIE,

19 HW30JMPOBAHHBIE, KYMYJHUPOBAaHHBIE. bubimoreka [IOK
OcobeHHOCTH 3JIEKTPOHHOTO https://myschool.edu.ru/

CTpOEHUS
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20 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuorexa [JOK
JCHOB https://myschool.edu.ru/
’1 CriocoObI MOTy4eHUs U IPUMEHEHUE bubnmnoreka HOK
aJKaJIuEHOB https://myschool.edu.ru/
AJIKMHBI: TOMOJIOTUYECKHH psJl, oO1Ias
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 bubmuorexa [IOK
27 MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, https://myschool.edu.ru/
(bu3UYEeCKHEe CBONCTBA
23 XuMH4ecKre CBOMCTBA AJIKMHOB bubnunoreka LIOK
https://myschool.edu.ru/
24 KauecTBeHHbBIE peakIK Ha TPOHHYIO Bu6moteka [JOK
CBA3b https://myschool.edu.ru/
- CrniocoOblI Moy4eHus U IpUMEHEHHe bubmuoreka [{OK
AJIKMHOB https://myschool.edu.ru/
2% Pemenue 3agay: pacu€Tsl 0 ypaBHEHUIO bubnnorexa [JOK
XHUMHYECKOH peakiuu https://myschool.edu.ru/
- CucreMmarusanus 1 0000IeHNe 3HAHUT bubnunorexa LIOK
1o Teme https://myschool.edu.ru/
28 ApEeHbI: TOMOJIOTHYECKUH psiJ], oO1Iast bubmuoreka [IOK

https://myschool.edu.ru/

dbopmyna, HOMEHKIAaTypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OeH30J1a U TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA
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XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLUU

bubnunorexa LIOK

29
3aMelleHHs https://myschool.edu.ru/
XuMHYeCcKHue CBOICTBA apEHOB:
bubnunorexa LIOK
30 peakuy TMPUCOCIUHCHHSI, OKHUCICHUE n ./ hool ed /
FOMOJIOTOB OeH30J1a ttps://myschool.edu.ru
31 Oco0EHHOCTH XUMHUYCCKHX CBOICTB bubnuorexa [IOK
crtupona https://myschool.edu.ru/
Pemenue pacu€tHbix 3a/1a4d Ha
32 OTIpeIeTICHUE MOJICKYISIPHOU (HOPMYITBI bubmmorexa [IOK
OPIAHHHECKOr BOlECTE https://myschool.edu.ru/
- CriocoObl MoTy4eHus1 U IPUMEHEHUE bubmmoreka [JOK
apeHOB https://myschool.edu.ru/
I'eneTnyeckas CBSI3b MeXIy bubmmoreka [JOK
34 Pa3IMYHBIMU KJIacCaMU yTJI€BOJ0POIOB https://myschool.edu.ru/
Pacu€tel 0 ypaBHEHHUSM XUMHUYECKHX
. bubnuoreka [{OK
35 peaxkuui. CucremaTtuszanus U n » hool.ed /
000011IeHIE 3HAHUH 10 TEME ttps://myschool.edu.ru
36 [Ipupoansiii ra3. [lonytHble HEQTAHBIE bubmmnoreka HOK
raspl https://myschool.edu.ru/
37 KameHnHbIi yroap U IpoIyKThI €T0 bubnmnorexa [JOK
nepepaboTKH https://myschool.edu.ru/
Hedtb u ciocoOb1 €€ nmepepaboTKu.
but6mmorekxa [IOK
38 [IpuMmeHeHne mpoayKTOB MepepadoTKu

HepTH

https://myschool.edu.ru/
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I'eHeTnueckas CBI3b MCXKAY pa3IM4YHbBIMU

bu6nmmoreka [IOK

39
KJIACCAMHM YTJICBOJIOPOJIOB https://myschool.edu.ru/
["ajoreHonpou3BOIHBIE YTICBOJOPOIOB:

P . ] P Bbu6muotexa [JOK

40 AIIEKTPOHHOE CTPOCHHE; peakuuu httos:// hool.ed /
3aMelleHns TaToreHa ttps://myschool.edu.ru
[elicTBue menoyveit Ha

. bu6nmoreka [IOK

41 raJIOTeHIPOU3BOIHbIC. B3anmoenicTBue httos:// hool.ed /
JUTAIOTHAIKAHOB C MATHUEM M IWHKOM ttps://myschool.edu.ru

42 Cucrematuzaiuss U 0000IIeHUE 3HAHUH Bbubmmnorexa [JOK
1o paszeny "YrieBonoposs" https://myschool.edu.ru/

3 KoHTpoibHas pabora 1o Teme bubmmoreka [JOK
"VriaeBogopoan!"” https://myschool.edu.ru/
[IpenenpHBIC OJHOATOMHBIC CITUPTHI:

TOMOJIOTHYECKHUH psifl, oO1iast popmya,

44 CTPOCHHUE MOJICKYJI, H30MEPHS, Bubmzorexa HOK
HOMCHKITATYDA, KIaCCHBHKAIS, https://myschool.edu.ru/
¢duznueckue cBoiicTBa

45 XUMHYECKUE CBOMCTBA MPEAEITbHBIX bubnnoreka [JOK
OIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/

46 CrnocoObl  TIOJIy4eHHS! W MPUMEHEHHE bubnmnorexa [JOK
OZIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
IIpocthie 3dupbl: HOMEHKJIATypa W

P $up P Bu6nnorexa [IOK

47 U30MepHUsi, OCOOCHHOCTH (PUINYECKUX

1 XUMHYECKHX CBOMCTB

https://myschool.edu.ru/
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MHuoroaroMHEIE CIIMPTHI: 3THUJICHITIMKOJIb

bu6nmoreka [IOK
48 W TIHLEpUH, UX  (Qusnyeckue w _
UMIIECKHE CBONCTEA https://myschool.edu.ru/
49 CnocoObI MoTy4YeHus: U IPUMEHEHNE bubmuorexa [{OK
https://myschool.edu.ru/
MHOT'0aTOMHBIX CITUPTOB
@DeHOo: CTPOCHUE MOJIEKYIIbI, Bu6mnorexa LOK
50 (duzuveckue cBoicTBa. TOKCHYHOCTh .
https://myschool.edu.ru/
(dbenona
51 XUMHYECKHUe CBOMCTBA (heHoIa
55 CriocoObl osTyyeHHst U IpUMEHEHUE bubnnorexa [HJOK
tenona https://myschool.edu.ru/
[IpakTuueckas paborta Ne 2. Pemenue
bu6mmoreka [JOK
53 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"e . https://myschool.edu.ru/
NUPTHI ¥ PEHOITBI
” Cucremaru3zanus u 00001ICHIE 3HAHUN bubnuoteka [JOK
1o Teme https://myschool.edu.ru/
ANBIeTuBl M KETOHBI: JJIEKTPOHHOE
CTpOEHHE  KapOOHWIHHOW  TPYIIIIHI; bu6mmorexa [IOK
55 TOMOJIOTHYECKHE pAnEL, oOmias httDSZ // myschool .edu.ru/
¢dbopMyIa, n30Mepusi U HOMEHKJIaTypa
c6 ATNbIeruipl ¥ KeTOHBI: (PU3HUECKUE bubmuorexa [JOK
CBOMCTBA; PEAKIIUU MPUCOCTUHEHUS https://myschool.edu.ru/
- Peaknymm OKHCIIEHHUS W KadeCTBEHHBIC bu6mmoreka [IOK

pC€aKkuuu aJIbACTUA0B U KETOHOB

https://myschool.edu.ru/
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CriocoObI MOJTy4eHUs AJIbJICTHIOB U

bu6mmoreka [IOK

58
KETOHOB https://myschool.edu.ru/
OAHOOCHOBHBIE npeenbHbIe
bu6mmoreka [IOK
59 KapOOHOBBIE  KHCIIOTBI, OCOOEHHOCTHU _
CTPOCHHSA HX MOIICKYIT https://myschool.edu.ru/
N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bubnmoreka [JOK
60 KHCIIOT, UX (pu3nueckue cBoiicTBa https://myschool.edu.ru/
XHWMHYECKHE  CBOMCTBA  MPEACIbHBIX bubmuorexa [JOK
61 OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://myschool.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON
bu6mmoreka [IOK
62 KHCIOTHL. MHOTOOOpa3ue KapOOHOBBIX _
KHCIOT https://myschool.edu.ru/
OcoOeHHOCTH CBOWMCTB: HEMpPEIEIbHBIX
u apOMaTHYECKUX KapOOHOBBIX,
63 JTUKapOOHOBBIX, T'MIPOKCUKAPOOHOBBIX Bubmorexa LIOK
kucior.  IlpeacraButenu — BBICIIHUX https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT
54 [TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KACIIOT https://myschool.edu.ru/
65 CrocoObl  MONMy4YeHUss U TPUMEHEHHE bubnuotexa [JOK
KapOOHOBBIX KHCJIOT https://myschool.edu.ru/
CnoxxHbie 23(DUPBI: TOMOJIOTHYECKUH P,
bu6mmoreka [IOK
66 oOuiast popmyra, U30MepHs U

HOMEHKJIaTypa

https://myschool.edu.ru/
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

o7 a¢upos https://myschool.edu.ru/
Pemenue pacuéTHBIX 3a1a4: 110
YPaBHEHUIO XMMUYECKOM peaKkuu, Ha bubmuorexa [JOK

68 OIIPEJIETIEHUE MOJIEKYIISIPHOM (OPMYJIbI httDS:// myschool .edu.ru/
OpPraHMYECKOTO BEIIEeCTBA
[IpakTrueckas padota Ne 3. Permenue

69 IKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME bubmuoreka [JOK
"Kap6onoBsie KucioThl. CII0KHBIE https://myschool.edu.ru/
a¢upsr"
XKupsl: ctpoenue, pusndeckue u bubnnoreka [JOK

70 XUMHUYECKHUE CBOMCTBA (THAPOITH3) https://myschool.edu.ru/

1 Oco0OeHHOCTH CBOWCTB KHUPOB, bubmmoreka [JOK
COJIEPIKAIIUX OCTATKU HEMPEIETbHBIX https://myschool.edu.ru/
YKUPHBIX KHCIOT. JKupsl B mpupoie
Mpbuta Kak COJU BBICHIMX KapOOHOBBIX
KUCJIOT, UX Moromee neiicreue. [lonsarue bubnmorexa LIOK

2 0 CHUHTETUYECKUX MOIOIMX CPENCTBAX https://myschool.edu.ru/
(CMO)
I'eneTnueckass CBs3b YTIIEBOJOPOAOB

23 " KchopZ;[coz[eixgnilﬂx bubmuortexa [IOK
OpraHHYEcKUX BOIIECTR https://myschool.edu.ru/

-4 Pacuérsl o ypaBHEHUSIM XUMUYECKHUX bu6muoreka [JOK

peakuun

https://myschool.edu.ru/
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CucreMmarusanus U 0000IIEHUE 3HAHUN

bu6nmoreka [IOK

75
1o Teme https://myschool.edu.ru/
OO011ast XapakTepUCTHUKA YTJIEBOI0B U
" P P - bu6nmoreka [IOK
76 KJaccu(uKanus yriaeBogoB (MOHO-, - U _
HoECAxapHTE) https://myschool.edu.ru/
- Monocaxapusl: pu3nIecKre CBOWCTBA U bubmmoreka [JOK
HAXO0XK/IEHUE B IPUPOJIE https://myschool.edu.ru/
[IpumeHeHue TIOKO3bI, €€ 3HAYCHUE B bubnnorexa [JOK
8 JKU3HENEATEIBHOCTH OpraHu3Ma https://myschool.edu.ru/
ncaxapujbl: caxaposa, MajabTo3a U
A i P bubnunoreka LIOK
79 nakTo3a. Haxoxxnenue B mpupoje u _
N — https://myschool.edu.ru/
[Tonucaxapuabl: CTpOeHHE
bubnuoreka [{OK
80 MaKpOMOJIEKYJ, PU3NYECKUe U _
XUMHYECKHE CBOWCTBA, IPIMEHEHHE https:/myschool.edu.ru/
81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX bubmmnoreka HOK
https://myschool.edu.ru/
82 Peuienne pacyeTHbIX 3a1a4 HA bubmmnoreka HOK
OMpE/IENIEHHE JIONH BBIXO/1a IPOJTYKTa https://myschool.edu.ru/
peaKkuu OT TEOPETUYECKH BO3MOKHOTO bubnnoreka [JOK
https://myschool.edu.ru/
IIpomesxyTounas arrecranus 3a Kypc 10 BuGmorexa IJOK
83 kiacca B popme BIIP/IIpomexxyrounas

aTtectanus 3B Kypc 10 kimacca

https://myschool.edu.ru/
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KonrponsHas pabora o reme

84 "Kucnopoacoaepaiiie opraHu4ecKkue bubmmorexa LIOK
coeHenns" https://myschool.edu.ru/
AMuHBI:  Ki1accuuKaius, CTPOCHUE

85 MoJIeKyI1, obmas ¢hopMyiia, H30Mepus, bubnnoreka [JOK
HOMEHKIIATypa u busnueckue https://myschool.edu.ru/
CBOICTBA

85 XHUMHYECKUE CBOMCTBA aM(paTHIECKUX bubnmoreka [JOK
AMUHOB https://myschool.edu.ru/
AHWINH: CTpOCHUE aHUJIMHA, Bu6miorexa IOK

87 OCOOCHHOCTH  XHMHYECKHUX  CBOWCTB https://myschool.edu.ru/
aHWINHA

a8 CnocoObl TOJIy4eHHS] U TPUMEHEHUE bubnnoreka [JOK
amu(aTHICCKUX AMHHOB https://myschool.edu.ru/
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1

89 nzomepusl, pu3nueckue CBOICTBa. bubnuorexa [IOK
OtzenbHbIe NpencTaBuTeIN https://myschool.edu.ru/
OAMHHOKHCIIOT
XuMHYecKre CBOMCTBA aMUHOKHCIIOT, UX

bu6mmoreka [JOK

90 OHMOJIOTMYeCKOe 3HAYCHHE aMUHOKHUCIIOT.

C https://myschool.edu.ru/
WHTE3 U TUPOJIH3 TETITHIIOB

01 benkn Kak INpPUPOIHBIE  IOJHMMEPHI; bubnnorexka [JOK
CTPYKTYpbI GEIKOB https://myschool.edu.ru/

92 XHUMHYECKHE CBOHCTBA OCITKOB bubmuorexa [JOK

https://myschool.edu.ru/
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A30Tc0;[ep>1<amne reTCPOUKINYICCKHUC

' bubnuorexa LIOK

93 coequHeHus. HykienHOBbIE KUCTOTHI: _
COCTaB, CTPOCHHE U OMOJIOTHYECcKast POJIb https://myschool.edu.ru/
[Ipaktnueckass  pabora No 4.

o Pemenne skcriepuMeHTaNbHBIX 3a7a4 bubmuoreka [JOK
mo  Tteme  "AsoTcozepiaiue https://myschool.edu.ru/
OpPraHUYEeCKHE COCTUHEHUS"
[IpakTnueckass  pabora Ne 5.

o5 Penrenune s3xcneprMEHTABHBIX 3a]1a4 bu6mmoreka [IOK
o Teme "Pacriosnasanue https://myschool.edu.ru/
OpPraHMYeCKUX COCTUHEHUH"
KonTtponbHast pabora mno Tteme
" bu6mmoreka [IOK

96 A3zoTcoaepkalue OpraHu4ecKue _
coe e https://myschool.edu.ru/
OcHOBHBIE MOHSTHUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUW U bubnuotexa [JOK

o7 MCTOJBI MX CHHTE3a —IIOJIMMEPHU3AIH https://myschool.edu.ru/
Y TIOJINKOH ICHCAIIHS

o3 [LmactMacchl. Ytunuzanys u bu6nmoreka [JOK
nepepadoTKa MiacTHKa https://myschool.edu.ru/

99 DacToMephl: HaTypaTbHBIN bubnmoreka [JOK
chmTeTHCCKHe KayuyKu. Pesuiia https:/myschool.edu.ru/
BomnokHa: HatypasibHBIE, HUCKYCCTBEHHBIE, 5 K

100 cunternyeckue. [lomumepsr bubmmorexa O

CIICIUaJIbHOTO HAa3HAYCHUA

https://myschool.edu.ru/
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[Ipaktuyeckass padbora Ne 6. Pemenue

AKCIIEPUMEHTAJIbHBIX 33Ja4 M0 TeMe bu6mmoreka [IOK
101 . 1 .
"Pacnio3HaBaHme IACTMACC u https://myschool.edu.ru/
BOJIOKOH"
O0600611IEHNE e
102 | mayserroro marepHana o ewe ) Bumiorexa LIOK
"BbICOKOMOJIEKYJISIPHBIE COSIUHEHMS" https://myschool.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 102

[MTPOT'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIIACC (npo¢uiabHbIi YPOBEHb)

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

No Jlata oOpa3oBaTe/ibHbIE
o/ Tema ypoka Beero KonrposbHbie | [Ipakruueckne wsyuemms | Pecypehl
padoThI padoTbI
Atom. CocTaB aTOMHBIX SJIEP. bu6mmoreka [IOK
1 Xumudeckuil aneMeHT. V30Tomsbl 1 https://myschool.edu.ru
CtpoeHue 311eKTPOHHBIX 000JI04eK bubnuotexa [JOK
2 aTOMOB, KBAaHTOBBIC YHCJIA . https://myschool.edu.ru
3 Knaccudukanus XUMUYECKUX 3SIEMEHTOB i bubnnorexa [HOK
(s, p-, d-, f-onemenTsI) https://myschool.edu.ru
4 Pacrnipenenenuie 31eKTpOHOB 110 ATOMHBIM 1 bubnnoreka [JOK
opouTanIM https://myschool.edu.ru
DneKTpOHHBbIE KOH(UTYpAIITH aTOMOB
P Puryp bu6mmoreka [IOK
5 3JIEMEHTOB B OCHOBHOM " 1 _
BO3G YK IEHHOM COCTOSHMH https://myschool.edu.ru
DNeKTPOHHBIE KOH(UTYpAIH HOHOB. bubnuotexa [JOK
6 1 .
DNEKTPOOTPHUIIATENBLHOCT https://myschool.edu.ru
[Tepuonnueckuii 3aKOH u
[Tepronudyeckass cUCTeMa XHMHYECKUX Bummorexa [IOK
7 snementoB JI. 1. MeHnneneeBa, CBS3b C 1 .
. y https://myschool.edu.ru
COBPEMEHHOI Teopuei CTPOCHUS
aTOMOB
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3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX

bubmuorexa [JOK

8 WMH IIPOCTBIX U CIIOKHBIX BEIECTB I10 https://myschool.edu.ru
rpynmnam u nepuoaam
9 Bxoanas konTposbHas padbora bubmuorexa [JOK
https://myschool.edu.ru
bu6mmoreka [IOK
https://myschool.edu.ru/
Bunbl xuMudeckoii cBs3u. MexaHU3MBbI
00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubnnoreka [JOK
10 Bonopoanas cBsa3b. MexMonekyspHbie httDSZ //mvschool.edu.ru/
B3aMMOJICHCTBUS
BaneHTHOCTh U BaJICHTHBIC BO3MOKHOCTH
. bu6mmoreka [IOK
11 aToMOB. CBSI3b 2JIEKTPOHHOU CTPYKTYPBI _
MOJIEKYJI C UX TEOMETPHUECKUM CTPOECHUEM https://myschool.edu.ru/
[IpencraBiaeHust 0 KOMIUIEKCHBIX bubnuoreka [IOK
12 COEIMHEHHMSAX: COCTAB U HOMEHKIIATypa https://myschool.edu.ru/
BemectBa MOJIEKYJISIPHOTO u
HEMOJIEKYJIIDHOTO  CTpOE€HUsA. THIIbI bubnnoreka [JOK
13 KPUCTANINYECKUX  PEIICTOK U https://myschool.edu.ru/
CBOMCTBA BEIIECTB
14 [TonsiTHE O MUCTIEPCHBIX CHCTEMAX. bubnmoreka [JOK

[IpencraBieHne o KOJUIOUIAHBIX pacTBOpax

https://myschool.edu.ru/
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WcTunnnie pacTBOpPLI: HACBIIICHHBIC U

bu6mmoreka [IOK

15 HEHACBHIIICHHbIE, PACTBOPUMOCTb.

" P P https://myschool.edu.ru/
PUCTAIIOTUAPATHI

16 CriocoObI BeIpaXKCHHS KOHIICHTPAIUH bubmuorexa [JOK

pacTBopoB https://myschool.edu.ru/
Pemenue 3a1a4 ¢ ucnosib30BaHuEM

17 MOHSITUI bubnmoreka [JOK
"MaccoBas JI0JIs pacTBOPEHHOTO BemecTna", https://myschool.edu.ru/
"MoOJIsIpHasi KOHLIEHTparus"

18 Knaccudukanms u HOMEHKJIaTypa bubnnoreka [JOK
HCOPraHMYECKHX BEIECTB https://myschool.edu.ru/

19 CucremaTtu3zaiys U 0000IICHHE 3HAHUN 110 bubnnoreka [JOK
Teme https://myschool.edu.ru/
KonrtponbHas pabora o temam "Ctpoenue
aroMma. [lepuoauueckuii 3aKOH U

20 [lepuoanueckas cucTeMa XUMUYECKUX Bubmorexka HOK
snemenToB J[. . MengeneeBa", "Ctpoenue https://myschool.edu.ru/
BemiecTBa. MHoroo6pasue Bemiect"”
Krnaccudukanus XMMHUECKUX peakIHii B
HEOPraHUYeCKOU 31 OpraHUYeCcKOn

21 XUMHHM. 3aKOH COXPaHEHUS  MaccChl bubmuoreka [IOK
BEIECTB,  3aKOH  COXpaHEHUS W https://myschool.edu.ru/
MIPEBPAICHHS SHEPTHH MTPU XUMHYCSCKUX
peaKIusx

2 TennoBsie 23¢(HeKTh XUMUYECKUX PEaKIUH. bu6muoreka [JOK

TepMOXI/IMI/I‘-ICCKI/IC YpaBHCHUA

https://myschool.edu.ru/
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Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bub6nmoreka [IOK

23 peaKkuuii ¥ TEPMOXUMHUYECKUM YPABHECHUSIM https://myschool.edu.ru/
CKOpOCTh  XMMHYECKOMH eaknyu, e&

24 SaBI/IF()JI/IMOCTB OT pa3JInNYHBIX (§aKTOHpOB bubmorexa [IOK
K ' https://myschool.edu.ru/

aTaju3 U KaTajlu3aTophbl
25 ['oMoOreHHBIC U TeTEPOreHHBIE PEaKITUU bubmuorexa [IOK
https://myschool.edu.ru/

[IpakTryeckas padora Ne 1 mo Teme
" bubnnorexa [IOK

26 BrusiHue pa3nuuHbIx (akTOpOB Ha n » hool.ed /
CKOPOCTh XUMHYECKOM peakiun" ttps://myschool.edu.ru

- OOpaTumbie ¥ HEOOPATUMEBIC PEAKIIUH. bubmmorexa [JOK
XUMHUYECKOE PABHOBECHE https://myschool.edu.ru/
[IpakTuueckast padora Ne 2 mo Teme

28 "BnustHue pa3nuyHbIX (HAaKTOPOB HA Bbu6mmotreka [JOK
MOJIOKEHUE XUMHYECKOTO https://myschool.edu.ru/
paBHOBECHS"
ONEKTPOIUTHYECKAS JUCCOLUAIUs. bubmmnoreka HOK

29 .
CunpHbIe U crabbie 21eKTponuThl. CTeneHb https://myschool.edu.ru/
JIUCCOITUAITNN
HNonnoe mpomsBenenne Boabl. Cpena

30 BOJHBIX pacTBOpOB Bonopoansrit Bubmorexa HOK
nokasarens (pH) pactBopa https://myschool.edu.ru/

31 I'mopomus comei. Peakunu, mporekaronue but6mmorexa [IOK

B paCTBOpax 3JICKTPOJIUTOB

https://myschool.edu.ru/
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[TpakTrueckas padora Ne 3 o Teme

" bubnmoreka [IOK

32 XHUMHYECKUE PeaKHHI/I B pacTBOpax https://myschool.edu.ru/
JIEKTPOJIUTOB - - -
OKHCITHTEbHO-BOCCTAHOBUTEIHHBIC

33 peakuuy. Baxxnenme OKUCIUTENN U bubmorexa [IOK
BOCCTAHOBHTENN https://myschool.edu.ru/

34 Merton 371eKTPOHHOTO (3JIEKTOHHO- bubnmnoreka HOK
MOHHOT0) bananca https://myschool.edu.ru/

- DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnnorexa [JOK
BELLECTB https://myschool.edu.ru/

36 Pemenne 3a1ay pa3audyHBIX THIIOB bu6nmnorexa LIOK

https://myschool.edu.ru/
37 Pemenue 3ai1ay pa3nuyHbIX TUIIOB Bu6mmoteka [JOK
https://myschool.edu.ru/

CuctemaTtuzanusi 1 0000IICHUE 3HAHUH T10 bu6mmoteka IIOK

38 Teme "XuMHYecKHe peakiuu” https://myschool.edu.ru/
Konrponbnas pabora no reme bubmuoteka [IOK

39 "XumMuYecKne peakium" https://myschool.edu.ru/
[Tonoxxenne Hemeramios B lleproanueckon

40 CHCTeME XMMHUYeCKuX dmemMeHToB 1. 1. bubnuoreka [{OK
MeHnieneeBa 1 0COOEHHOCTU CTPOEHUS UX https://myschool.edu.ru/
aToMoB. OHU3uYecKre CBONCTBA HEMETAIOB

41 AnjoTtponusi HEMETAIOB (Ha TMpuUMepe bubnuotexa [JOK

KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

https://myschool.edu.ru/
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Bopopon: momyuenuwe, ¢Qusmueckue U

bu6mmoreka [IOK

42 XUMUYECKHE CBOUCTBA. [ 'mapuabl https://myschool.edu.ru/
["anmoreHsl: HaXOXKAEHHUE B IPUPOJIE,
bubmuorexa [JOK
43 CIoCcOOBI MOJTydeHHUsI, PU3NUECKHE U _
UMUICCKIC CBONCTRA https://myschool.edu.ru/
l'anorenoBomopoasl.  Baxnenmue
bu6mmoreka [IOK
44 KHCJIOPO/ICO/IEPKAINE COSAMHEHUS
FTOLCHOB https://myschool.edu.ru/
JlaGopaTopHbie u MPOMBIIIUICHHBIE
bubmunorexa [JOK
45 CIoco0bI MOJIy4EHUS raJIOTeHOB. _
[IpyMeHeHne TaJoreHOB U UX COSIMHEHUMA https://myschool.edu.ru/
[IpakTuyeckas pabora Ne 4. Pemenue
bu6mmorexka [IOK
46 9KCIIEPUMEHTANFHBIX 3aa4 10 TeMe
R e— https://myschool.edu.ru/
Kucnopon: naboparopHsie u
47 IPOMBIIIJICHHbIE CIOCOOBI MOTyYEeHHUS, bubnnorexka [JOK
dbu3nUecKue U XuUMHIeckue cBoicTBa. O30H. https://myschool.edu.ru/
[TpumMeHeHHe Kuciopoia 1 030Ha
48 OKcuIbl U IEPOKCHUIBI bubnuotexa [JOK
https://myschool.edu.ru/
49 Pemenue 3aga4 pa3inu4HbIX TUIIOB bubnuotexa [JOK
https://myschool.edu.ru/
Cepa: HaXOXXJEHHE B IPUPOJIE, CTIOCOOBI
bu6mmorexa [IOK
50 MONy4eHUs, PU3NYECKUE U XUMUIECKHE
— https://myschool.edu.ru/
51 CepoBoaopon, cyabpuasl bubnuotexa [JOK

https://myschool.edu.ru/
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Kucnopoacoaepsxaiiye cCoeAMHEHHS CEPBI. bubnnoreka [HOK
52 OCOOEHHOCTH CBOMCTB CEPHON KHMCIIOTHI https://myschool.edu.ru/
[TpakTuueckas padora Ne 5. Pemenne bubnnoreka [JOK
53 SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe "Cepa u https://myschool.edu.ru/
eé coequueHus"
A3OT: HaX0XKJICHHUE B TIPUPO/IE, CIIOCOOBI
54 MOJTyYCHUS ql)lnmqecxp?e E )fII/IMI/I‘-IeCKI/Ie bubmorexa LIOK
CBOMCTBAa. AMMHAK, HUTPH/IbI https://myschool.edu.ru/
Kucnoponconepsxamue coenMHeHUs a30Ta. bubnnorexa [HOK
95 OCOoOEHHOCTH CBOMCTB a30THOM KHMCIIOTHI https://myschool.edu.ru/
56 [IpumeHeHue a30Ta U ero COeAMHEHUHN. bubnnoreka [JOK
A3OTHBIE yIOOpCHHS https://myschool.edu.ru/
®dochop: HaXOXKAEHHUE B IPUPOAE, CIOCOOBI
bu6nmoreka [IOK
57 MONy4eHus, PU3NYECKUE U XUMUIECKHE h » hool.ed /
cBoiictBa. ®ochunsl u pochun ttps://myschool.edu.ru
Oxkcunel  docdopa, docdopcoaepxkarnime bubnmnoreka [JOK
58 kucinotel. Cou GochOpHOI KUCITOTHI https://myschool.edu.ru/
59 [Tpumenenue docdopa 1 ero coeTUHEHUH. bubnuotexa [JOK
dochopHbIe yI100peHus https://myschool.edu.ru/
[Ipaktuueckass pabGora Ne 6. Pemenue
P P . Bu6morexa [IOK
60 AKCIIEPUMEHTAITLHBIX 3a/1a4 110 TeMe "A30T h » hool.ed /
e —— ttps://myschool.edu.ru
VYriaepona:  HaXOXIEeHHWE B IPHUPOJE,
POz g ) PHPOZ bubnmnorexa [JOK
61 aJUIOTPOIIHBIE MOTU(PHKALNY; (PU3NIECKUE

U XUMHNYECKHEC CBOI\/’ICTBa, IIPUMCHCHUC

https://myschool.edu.ru/
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6 Oxkcup yriepoaa(ll), "OKCI/II[ yriepoaa(1V), bubnmoreka [JOK
yroJIbHAsE KMCIIOTA U €€ CONH https://myschool.edu.ru/
63 Pemenune 3aay pa3nu4HbIX TUIIOB bu6mmoreka [IOK
https://myschool.edu.ru/
Kpemunii: HaxoXXaeHHUE B IIPUPOJIC,
64 05000651 nonyqelfm, (1)H3ngefm/)11e U bubmmorexa LIOK
NHMIECKIE CBOHCTEA https://myschool.edu.ru/
65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, bubnuotexa [JOK
https://myschool.edu.ru/
CUJIMKATHI
[IpumeHeHne KpeMHUs U €ro COeIUHEHUH. bubnuoreka [IOK
66 CTexI10, €ro nosy4eHue, BUIbI CTEKIIA https://myschool.edu.ru/
67 Pemenne 3ana4 pa3au4HbIX TUIIOB bubnnorexa [JOK
https://myschool.edu.ru/
Cucremaruzamnust 1 0000IIEHNE 3HAHUI 110 bu6mmoreka [IOK
68 teMe "Hemeramisr" https://myschool.edu.ru/
69 KoHnTpospHas padboTa mo Teme bubmmoreka [JOK
"HemeTannb!" https://myschool.edu.ru/
AHanu3 pe3yJIbTaToB KOHTPOJIbHON bubnnoreka [JOK
70 paboThI, KOPPEKILHS OIIHOOK https://myschool.edu.ru/
[Tonoxenune meramios B [leprnogunueckoit
- CHUCTEME XUMUYECKUX DIIEMEHTOB. bubnmoreka [JOK

Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METAJJIOB

https://myschool.edu.ru/
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OO6mue ¢puznuecKre CBOMCTBA METAILIOB. bubnmoreka [JOK
72 .
[IpumeHeHre METAIIOB B OBITY M TEXHUKE https://myschool.edu.ru/
73 CrmutaBel MeTasuioB. Koppo3us Meramios bubmuorexa [JOK
https://myschool.edu.ru/
74 Pemenue 3aay pa3nuM4HbIX TUIIOB bu6mmoreka [IOK
https://myschool.edu.ru/
DNEKTPOXUMHUYECKUM pan
N bubmuoreka [JOK
75 HanmpspkeHu# — MetamwioB.  OOmme _
CIIOCOOBI TIOYYSHUS METAJUIOB https://myschool.edu.ru/
OO0m1as XxapakTepUCTUKa METAIIOB
|Arpynnsl [lepuonnyeckoii cuctemMsl
XMMHYECKHX JIEMEHTOB. HaTpuil u Kamnmii: Bubmnoreka LIOK
76 nosyueHue, GU3ndeckue U XMMHUIECKHe https://myschool.edu.ru/
CBOICTBa, MPUMEHEHHE MIPOCTHIX BEIIECTB
U UX COCIUHEHUN
OO01mas xapakTepuUCTHKA METAJIOB bubnmnoreka [JOK
" IlArpynmer [lepuoandeckoit cuctemMbl https://myschool.edu.ru/
XAMHMYECKHUX DJIEMEHTOB. Maruui u
KaJbIUil: oNyuyeHue, Gu3ndeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COETMHEHUN
78 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS bubmuoreka [JOK
https://myschool.edu.ru/
29 AntoMuHUH: Iony4yeHue, pusndeckue u

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC
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AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTIOMUHUS,

bubnunorexa LIOK

80 TUAPOKCOKOMIIJICKCHI aJIIOMUHUA, UX https//mvschool .edu.ru/
MIPUMEHEHHUE
81 Pemenue 3an1a4 pa3nuyHbIX TUIIOB Bu6muotexa [JOK
https://myschool.edu.ru/
[TpakTuueckas padora Ne 7. Pemenue
bu6nunoreka LIOK
82 SKCHECPUMCHTAIBHBIX 3a7a4 110 TEME
"™ " https://myschool.edu.ru/
€TaJlIbl IJIaBHBIX MOArPYI
OO0m1as XxapakTepUCTUKA METAILIOB
no6ouHbIX oArpymi (b-rpymi) bubnuoreka [IOK
83 HepHOI{quCKOﬁ CHUCTEMBI XUMHUYECKHUX httDSZ //mvschool .edu.ru /
AJIEMEHTOB
duznyeckne 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
84 XpOMa M €ro COCIUHEHUN, UX IIPUMEHEHUE https://myschool.edu.ru/
Baxwuelimme coelMHEHNs] MapraHia.
bubmmoteka IIOK
85 [lepmaHraHat Kanausi, €ro OKUCIUTEIbHBIE _
cBOjicTBA https://myschool.edu.ru/
du3nyecKre 1 XMMUYECKHUe CBOMCTBA
N bu6mmoteka IIOK
86 ’Kene3a u ero coeinHeHui. [lonydenue u _ hool.ed /
MIPUMEHEHHUE CIIJIaBOB XKee3a https://myschool.edu.ru
87 dOu3nvecKkre 1 XUMUYECKUE CBOMCTBA MEIU but6mmorexa [IOK

u

https://myschool.edu.ru/

€€ COCTMHEHUH, UX MPUMEHECHHE
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dusnyeckue U XUMHYECKHE CBOMCTBA

. bu6mmoreka [IOK
88 [IUHKA U €T0 COSAMHCHU, NX TPUMCHCHHUE.
r https://myschool.edu.ru/
UAPOKCOKOMILIEKCHI IIMHKA
[TpakTuueckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME ]
"MeTamiel ToGouHBIX orpyr” https://myschool.edu.ru/
90 [Ipomexxyrounas arrecrarus 3a kypc 11 bubnmoreka [JOK
knacca B gopme BITP/ ITpomexyTounas https://myschool.edu.ru/
aTrectanus 3a kypc 11 kmacca
o1 O0001enue Hu CHUCTEMATU3ALUS Bu6muorexa LIOK
MSYACHIOTO — Matepuata 0O TeMe https://myschool.edu.ru/
MerTanmnsl
92 KonTpomnpHas padora o Teme "Mertamibr" bubnuorexa [JOK
https://myschool.edu.ru/
03 Amnanu3 pE3yNbTaTOB KOHTPOJIBHOM bubnnorexa [JOK
pabOTEI, KOPPEKIIHs OMHOOK https://myschool.edu.ru/
Ponb xumun B obecrieueHuN yCTOWYMBOTO
bu6mmoreka [IOK
94 pasButHs yesnoBedecTBa. [lorsTHE O ]
HAyYHBIX METOJ[aX UCCIICIOBAHMS BEIIECTB https://myschool.edu.ru/
Hayunsie MIPUHIIUIIBI OpraHu3aIu
XUMHYECKOTO MMPOU3BO/ICTBA. bubnuoteka [JOK
95 [IpoMbInieHHBIE  CTIOCOOBI  MONTYYEeHUS https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB
9% XHUMHUYECKOE 3arpsi3HEHUE OKpYyXKarolen bubnmoreka [JOK
CpeJIBl U €0 HOCIEeICTBUS https://myschool.edu.ru/
o7 XUMHUS U 3J0POBBE YEIOBEKA. bubnnorexa [JOK

JlexapcTBeHHBIE CpecTBa

https://myschool.edu.ru/
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Xumug . Posas xumun B o0ecrieueHuu

bubmuorexa [JOK

98 MUIIEBON 0€30IaCHOCTH 1 https://myschool.edu.ru/
KocMmeTrnueckue u napdroMepHbie BuGmiorexa LIOK

%9 CpeaeTBa. L https://myschool.edu.ru/
briToBas xummus
Xumust B CTPOHUTEIILCTBE.

100 Baxuetimme CTPOUTEIIbHBIC u 1 BH6H?0TeKa HOKI
KOHCTDYKITHOHHBIC MATEpHAbI https://myschool.edu.ru/
XHUMUS B CEIIBCKOM XO035HCTBE. i bubmuorexa [JOK

101 OpranuyecKye 1 MHHEPAIIbHBIE YI00pEHHs https://myschool.edu.ru/

102 Cucremaru3anus U 0000IICHUE 3HAHUM 10 L bu6mmorexa [IOK
TeMe https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 102

[MPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3nos A.A., JIyHun

B.B./mox pen. Jlyauna B.B. Xumus (yriay6nenssiit yposenb). 10 kiacc. - M,:

Hpoda, 2022

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETH

HUHTEPHET

bubanoreka L{OK https://m.edsoo.ru
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