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Kymnxuaukoso 2024

MHNOSACHUTEJIBHAS 3AIINCKA
PabGouas mporpaMma mo XMMHHM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOit o0Opa3oBaTeIbHOM pOrpaMMBbl CpEIHETO oO1rero
obpazoBanusa(POIl COO), npencraBieHHbIXx B DefepanbHOM rOCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konnenuuu mnpemnogaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTebHBIX OpraHu3anusx Poccubickoit
Qdenepanvy, peaNu3yIONIMX OCHOBHBIE O0pa3oBaTeNIbHbIE MPOTPAMMBI, H
OCHOBHBIX ToJIokeHU «CTpareruu pa3BUTHUsI BocmHTaHus B Poccuiickoit
Oenepanuu Ha niepuoa 1o 2025 roga» (Pacmopsokenne IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).
XvUMHS HAa YPOBHE YIUIYOJIEHHOTO H3Y4YEHHS 3aHHMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpa3zoBanus yvamuxcs 10-11 xmaccos.
W3yuyenue mpeamera, pealuM3yeMoe B YCIOBUAX U PepeHInpOBaHHOTO,
npoguiabHOTO 00y4YeHHs, TPU3BAHO OOECHEeYUTh OO0IEe00Pa30BATEIbHYIO H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KH3HU B COIUYME, a TAKXKE IS
IPOJIOJDKEHUST 00yUYeHHs B OpraHu3aiusax mnpodeccroHaabHOTO 00pa3oBaHUsA, B
KOTOPBIX XUMUS SBISECTCA OAHOW U3 MPUOPHUTETHBIX TUCIUTLIUH.
B nporpamme mno XMMHHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
noJpoOHYI0 ~ MHTEPIIPETAliI0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nonoxkerausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIeH, COAepX)aHus,
pe3ynbTaToOB OOyYeHHUS W TpeOOBaHUN K YPOBHIO TMOATOTOBKH BBITYCKHHKOB.
CBUAETENBCTBOM TOMY SBIJISIFOTCSI CIIEIYIOIIUE BBIMOJIHSIEMbIE MPOTpaMMON IO
XUMUHU (PYHKITHN:
¢ uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alis KOTOpOil obecreunBaeT
MOJTy4eHUE TIPEJICTABICHUS O TIIeNIAX, COIEpXKaHWH, OOIel cTpaTeruu
oOy4eHwsI, BOCTUTAHUS U PA3BUTHS 00YUaIONIUXCsI CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQUIIS;

® OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
omnpeniesieHre: TPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEA0BATEILHOCTH
M3Yy4YEHUsI y4eOHOro MaTepualia, KOJIMYECTBEHHBIX M KAaY€CTBEHHBIX €r0



XapaKTEePUCTUK; TOAXOJ0B K (POPMHUPOBAHUIO COAEPIKATEIBHOM OCHOBBI
KOHTPOJISI U OLIEHKH O0pa30BaTENbHBIX JIOCTUKEHUU OOyYarolmuxcs B
paMKax UTOTOBOW aTTecTaud B (opMe eIUHOTO TOCyAapCTBEHHOTO
AK3aMEHa MO XUMHH.

[Iporpamma a1t yrioyOa€HHOTO U3yUCHUSI XUMUU:

® yCTaHABJIMBAE€T MHBAPHAHTHOE MPEIMETHOE COJAEp)KaHHE, 00s3aTelIbHOE
JUIT U3y4YeHUsT B paMKax OTIENIbHBIX MpoduiaeH, MNpeaycMaTpuBacT
pacrpefieyieHue U CTPYKTypUpOBaHUWE €ro I0 KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE pacnpe/iesieHne y4eOHOTO BpPEMEHH, PEKOMEHIyEeMOIo
JUTSL UBYUYEHUS OTJEIbHBIX TEM;

® [MpeJjiaracT NPUMEPHYI0 TOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4ETOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1aéT METOJIMYECKYIO0 MHTEPIPETAIMIO MeJIeH U 3a7a4 U3yYeHUs MpeaMera
Ha yrIyO0JIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEILHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJbTAaTOB OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOU
IporpaMMBbl CPEIHETO oO1ero oOpa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), @ TAaKKE€ C YYETOM OCHOBHBIX BHUIOB
y4eOHO-TI03HABATENbHBIX ~ JEUCTBUI  OOydYaromerocss 1O  OCBOEHUIO
COJIepKaHMsI IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3zoBaHusA. 3a TmpeaeraMd YCTAaHOBIEHHOW MTPOrpaMMoi 1O  XUMHH
o0s13aTeNTbHOM (MHBAPUAHTHOW) COCTABIISIONICH COAep)kKaHUsl yuyeOHOTO IpeaMeTa
«Xumus» O0cTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi TOJKHA ONPEAENSIThCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduis 00yueHus.

B cootBercTBUM ¢ KoHUenTyaidbHbIMU mnojoxeHusMu OI'OC COO o
HAa3HAYECHWW TIPEeIMETOB 0a30BOr0 u yriayOJEHHOTO YPOBHEH B CHCTEME
mudepeHIIMPOBaHHOTO OOyYCHHS Ha YpOBHE CpeIHero oOmero oOpa3oBaHUs
XUMHUSI Ha YpOBHE YyIriayONEHHOTO W3YYCHHs] HaMpaBlieH Ha pealn3alluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOUMM  3TanoM  MOJYy4YeHUS.  XUMHYECKOro
oOpa3oBaHHs B paMKax W3YYEHHUS CHCIUAIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCLIMIUIMH B By3aX W OpraHU3alUsX CPeaHEro npodeccuoHalIbHOTO
oOpa3zoBanusa. B 53Toll cBs3M wu3ydeHne mnpeamera «XUMHS» OPUECHTHPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE W  YrayOJeHHWE TEOPETUYECKOW W
MPAKTUYECKON MOJArOTOBKM OOY4YarONIUXCs, BHIOPABIIUX ONpPEAEAEHHBIN MPopuih



0o0y4eHUs, B TOM YUCJIE€ C IEPCIEKTUBOM MOCIEAYIOIIETO MOTYyUYEeHUS] XUMUYECKOTO
o0Opa3oBaHus B OpraHu3alusax npodeccuoHaabHoro oopazosanus. Hapsay c atum,
B cBere TpeboBaHuii PI'OC COO K miIaHUpyeMbIM pe3yjbTaTaM OCBOEHHUS
dbenepanbHOl 00pa30BaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
HM3yueHHUE IMpeaMera «XuUMHs» OpPHUEHTUPOBAHO TaKXe Ha pelIeHue 3aaad
BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTHA OOydaromuxcs, Ha (HOpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaIbHBIX YMEHHUH, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
000OIIEHHBIX CIOCOOOB  JIESITEBHOCTH, UMEIOIINX  MEKIUCIUTIINHAPHBIMH,
HAANPEIMETHBIN XapaKTep.

CocTaBisitonuMH TIpeAMeTa «XUMHUs» Ha ypOBHE YIiyOJEHHOTO M3Yy4YeHUs
SBISIIOTCS  yIIIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuueckass xumusi». [Ipu onpeaeneHun moaxoa0B K OTOOPY U CTPYKTYPHOM
OpraHu3aIluy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHHU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsx 06a3oBoro u yriayOJaEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copaepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKass XUMHS» COCTABISET COBOKYITHOCTh TPEJMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHUM [OJy4YaeT OMNpEAEIEHHOE TEOPETUUYECKOE OMNOJHEHHUE, IO3BOJISIONICE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OONbIIMI 00bEM  (PaKTOIOrHUECKOTOo
matepuana. Tak, Ha yriayOJ€HHOM ypOBHE H3Yy4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBENUWYEHUS OOBEMA 3HAHMA O XUMHUYECKUX
AJIEMEHTAaX U CBOMCTBaX MX COEIWHEHUN HAa OCHOBE PACIIMpPEHUs U yriayOJeHus
PEACTaBICHUN O CTPOCHHUM BELIECTBA, XMMUYECKOW CBS3M U 3aKOHOMEPHOCTSX
IPOTEKAHUS PEAKIUNA, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUUYECKON KUHETUKH
U TEpMOAWHAMUKH. M3ydeHune mnepuoaudeckoro 3akoHa u Ilepuommueckoi
CUCTEMBI XUMUYECKUX AJIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKas CBS3b
OOBSCHSACTCS C TOYKU 3PEHUS IHEPTEeTUUECKUX U3MEHEHUH mpu e€ 00pa3oBaHUU U
pa3pyIIeHnHd, a TaKkKe C TOYKH 3pEHUs MEXaHU3MOB €€ oOpa3oBanus. M3ydenue
TUTIOB ~ pEaKiui  JomonHseTcss  (GOpMHpPOBAHHMEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MpOoIleccax U JIEKTPOJIM3E PaCIIaBOB U pACTBOPOB BEILIECTB.
B kypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN yaenseTcs ocoboe BHUMaHHEe BOMPocaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yIIIyOI€HHOTO YPOBHS U3yUE€HUS JIJIs1 KIACcCOB ONpeaeEHHOro npoduis (ri1aBHbIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOIel cucreme
MpEAMETHBIX 3HAHWUI) OKAa3bIBAIOT BIUSHHUE CMEXKHbIE IpeAMeThl. Tak, Hampumep,



B COJCPKAHUMU MpeIMeTa JJis KJIAaCCOB XUMHKO-(U3UUYECKOro npoduiis 00yblioe
3HaueHUe OyJIyT MMETh JIEMEHThl y4yeOHOTO Marepuaina mo obmiedt xumuu. [Ipu
M3YYEHUH IMpeJMeTa B JIaHHOM Ccilydae akLeHT OyJer caenaH Ha OOLIHOCTb
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUM B XUMHUM U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasE Teopusi (MOJEKyJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUs
MacChbl W HHEPruu, 3aKOHbl TEPMOJAMHAMUKHU, BJIEKTPOJW3a, MNPEICTABICHUS O
CTPOEHUU BEUIECTB U APYroe.

B TO e BpemMs B cOIepKaHMM NpeAMeTa Mg KJIacCOB XHMHKO-
Ouonornyeckoro npoduiis OonbIIMK yAENbHbIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM ciydae mpeaocTaBisieTCs  BO3MOXKHOCTh it Oolee
OOCTOSITENIBHOTO ~ PACCMOTPEHUS  XMMUYECKOM  OpraHu3aludd  KIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K TpPUMEPYy, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JHUMOUALI, OCJKU, YIJICBOJABI, HYKJICHHOBBIC
KACTOTHI U Apyrue. [Ipm 3ToM 3HaHUS O COCTaBe M CBOMCTBAX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIY>KaT OCHOBOM [JIsi M3y4EHHUS
CYILIHOCTH MpoIieccoB (POTOCUHTE3A, IbIXaHMUS], TUILEBAPEHUS.

B mnnane ¢dopmupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHMS
00IIIeHaYYHBIX METOJ/IOB TIO3HAHMS U OMBITA MIPAKTUUECKOTO MPUMEHEHUS HAYUYHBIX
3HAaHUW M3ydeHHE TpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3IX C Y4YeOHbIMH TMpeAMETaMH, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4yHBIE MpeAMeThl», «Marematuka W
uHbopmaTukay U «Pycckuii A3bIK U IUTEpATYpay.

[Ipu um3ydyenun yuyeOGHOro mnpeamera «XuMus» Ha YriIyOJIEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOT'O M CPEJIHET0 0011ero oopa3oanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTETICHHON 3HAYMMOCTH SIBIAETCS (DOPMUPOBAHHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JESTEIBHOCTH YEJIOBEKa U OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJbTYphl. Permenue
ATOW 3aJaud Ha YIIIYOJIEHHOM YPOBHE U3YYECHHs] TpeIMeTa Mpearoiaraet
peanu3aluio TaKux Meyei, Kak:

e (opmupoBaHMe TpEACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUPA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJICHUU MPUPOIBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Beayllell poin B 00eCHedYeHHUH
YCTOWYMBOTO  Pa3BUTHS  YEJIOBEYECTBA: B  PEIICHHMH  TPoOsIeM
AKOJIOTHYECKOM, PHEPTreTUIECKON W MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOUHUKOB SHEPTUH, B
o0ecrieueHnu PalMOHAIBHOTO MPHUPOIONOIL30BaHNs, B (HOPMHPOBAHUN
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKA, a TaKXKe KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;



® OCBOCHHE CHUCTEMBI 3HAHUM, JIEKAIMUX B OCHOBE XHUMHUYECKOU
COCTaBJISIIOIIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MHUpa: GyHIAMEHTAIBHBIX
IIOHATUM, 3aKOHOB M TEOPUM XHUMHUU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHHMM BEIECTBA HA pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HaJIMOJEKYJISIPHOM, O  TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX peakiui, o
XUMUYECKOM PaBHOBECHH, PACTBOPAX M AUCHEPCHBIX CUCTEMax, 00 oOmux
HAyYHBIX MIPUHIIAIIAX XUMUYECKOTO MTPOU3BOJICTBA;

e (popmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MOHUMaHUSI
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU IS OOBSCHEHHS
KITFOUEBBIX MJIEM M TPOOJEeM COBPEMEHHOM XUMHH, JISi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUMN, WUMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPAaMOTHOTO PEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMUEH, TPOTHO3UPOBAHMUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIEICTBU I
OBITOBOM W TPOU3BOJICTBEHHOW JEATEILHOCTU 4YEJIOBEKa, CBS3aHHOU C
XUMUYECKUM  TPOM3BOJICTBOM, HCIOJIb30BAaHHEM U  TepepadOTKOM
BEIIECTB;

e yrinyOJeHuWe  TPEACTABICHUH O  HAyyHBIX  METojJaxX  IO3HAHWI,
HEOOXOIUMBIX JUIsI TPUOOPETeHHs] yMEHUN OPHEHTHPOBATHCSA B MHPE
BEUIECTB M OOBACHEHHMS] XUMHUYECKUX SIBICHUW, HMEIONIMX MECTO B
IPUPOJIE, B MPAKTUUECKON AEATEIbHOCTHA U MIOBCEAHEBHON KU3HMU.

B mnnaHe peanuzanuyu NEPBOOYEPETHBIX BOCIHUTATENIBHBIX M Pa3BUBAKOLIMX
(GYHKIUN 1EJIOCTHOM CHUCTEMBI CpeIHEro OO0IIero oO0pa3oBaHUS MPU U3YUCHHUH
npenMera «XuMus» Ha  yrayOJaEéHHOM ypoBHE 0COOYI0  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE TEJIH U 33/1a4H, KaK:

® BOCMUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUA TPUPOJIBI,
yBOXEHHUS K TIpoOllecCy TBOpYECTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHUBAIMM K OOYUYEHHWIO ¥ TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M CAaMOBOCIIMUTAHMI0O  HAa  OCHOBE  YCBOCHMS
00I11eYEeJIOBCYECKHUX [ICHHOCTEH;

® pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYalbHbIX U TBOPUYECKUX
crocoOHocTel oOyvarommxcs, (OPMHPOBAHWE Y HHUX CO3HATEIHHOTO
OTHOIIEHHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTICIITHOW MPOeCCHOHAIEHON M OOIIECTBEHHOM JSATECILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;



e (QopMHpOBaHHE YMEHUNW W HABBIKOB PA3yMHOI0 MPUPOAOINOIL30BaAHUSA,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYPhI, IPUOOPETEHHE OMNbITa OOIECTBEHHO-
MOJIE3HOU IKOJIOTUYECKON AEITEIbHOCTH.

OO6miee yncino 4yacoB, MPEAYCMOTPEHHBIX JJI U3YUYCHUS] XMMUU Ha YIIIyOJICHHOM
YpOBHE cpeqiHero ofuiero oopazoBanus, coctarisieT 204 vacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B HEZIEIHO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3HaAYeHHE  OpPraHUYECKOW  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI. BalleHTHBIE BO3MOXHOCTM aTOMa YIJIEpoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl TUOpUIU3ALMM aTOMHBIX oOpOuTanei
yraepoja. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
akuentopHbiil). Tumbl NepeKkpbIBaHUS ATOMHBIX OpOUTallield, G- U T-CBS3M.
OnunapHas, nBoMHAasE U TpoiHasi cBa3b. CrocoObl pa3pbiBa CBsI3€M B MOJEKYJax
opranndeckux BemectB. [loHsiTue o0 cBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust crTpoeHus opraHuueckux coeauHeHuii A.M. byrtiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3JHAYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX coeAuHeHUuN. MonekynsipHble W  CTPYKTypHbIEe  (DOpPMYJIBI.
CtpykTypHble (GOpMYyJbl pa3IUYHbIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHad. WM3omepusa. Bunel usomepun: CTpyKTypHasi, NIPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuidt (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIaccU(UKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MNPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(mnaBnenue, OOyTIMBaHHE W TOPEHHUE), KOHCTPYHPOBAHHE MOJEJICH MOJIEKy
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omonmornueckuii psifi akaHOB, 00mas Gopmyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, o-cBsizb. DU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMEIICHUs, HU30MEpPHU3alINH,
JNETUAPUPOBAHMS, ITUKIN3ALUY, TUPOJIU3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHHU3Me PeaKIuil paJuKalIbHOIO 3aMEICHHUS.

Haxoxnenue B npuponae. CriocoObl MOMyYeHUs] 1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzoMepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUYECKHUX CBOMCTB MajbiX (ILHUKIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTEKCaH) HUKIoankaHoB. CrnocoObl MOydeHUs M
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psii ajqkeHoB, o601mas Gopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYyl —alKeHOB, SP-
rudpuan3anus aTOMHBIX OpOuWTane yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM MPHUCOCAUHEHUS, 3aMCICHUS] B O-TOJIOKEHUE
Opu JABOMHOM CBS3W, MojdUMepu3auu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiy Ha ABOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS] M MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIUPOBAHHbBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHYECKUX CBOMCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenue. Ilonumepuzanus
CONpsDKEHHBIX TueHOB. CrOCOObI MOTyUYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit pss alkuHOB, 00mas ¢GopMmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasel yriepoaa. @uU3MyYecKue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3AUUd U
TPUMEPU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO0 CBsI3b. KauecTBeHHBIEC peakinyi Ha TPOMHYIO CBsi3b. CrIOCOOBI OTydYeHUS
U IPUMEHEHHE AJIKUHOB.

ApoMaTudeckue yrieBoaopo bl (apeHbl). ['omonorudeckul psii apeHOB,
obmrast hopmysa, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH301a. DU3MYECKHE CBOMCTBAa apeHOB. XHUMHUYECKHUE
CBOICTBaA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YIJIEBOJIOPOJHOM pPaJuKale, pPeaklUud NPUCOECAMHEHUS, OKUCJIECHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aTKUIBHBIX PaTUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUST U
MIPUMEHEHUE apOMAaTHUYECKUX YTIJIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIC Ta3pl. HedTh U €€ mpoucxoxaeHwue.
KameHnHnblit yrosib u npoaykTsl ero nepepadotku. CrnocoOsl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIEBOJOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIly, HUTPOTPYIIY, I[MAHOTPYIIILY,
aMmuHoOrpyrmmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pactBopa MEnoun. B3auMOIENCTBUE IUTajdOT€HAIKAHOB C MAarHU€M U LIMHKOM.
[Tonstue 0 METAJUIOOPTaHUYECKUX COECIVHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKHX BEIICCTB.

OKCIEPUMEHTAJIBHBIE METOIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAacCOB (0oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpPMaHraHata Kajausi, B3aUMOJCHCTBHUE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOe OOHApYyKEHUE
yrjepoja ¥ BOJOpPOJa B OpPraHWYECKHX BEIIECTBAX, IOJyYeHUE OJTHICHA U
U3Y4YeHHE €r0 CBOWMCTB, O3HaKoMJieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd TUTACTMAcCC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YTJIEBOJIOPOJIOB Y TaJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepxkamue opranudecKue coOeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHoya). ['omosoruueckuii psn, obmias Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusnueckue CBOMCTBA  MpeAENIbHBIX
OIHOATOMHBIX CHUPTOB. BoJIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl MOMy4YeHUS W MPUMEHEHUE OIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILECHHS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [IpencraBneHne 0 MexXaHW3ME PEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3M denoBeka. CrmocoObl TONY4YeHHWs] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIbI U
O0eH30pHOTO sifpa. Pusnueckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKHUX



cBoiictB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CrniocoObl ostydyeHus u npuMeHenue penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, mzoMepus W HOMEHKIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJ0B M  KETOHOB:  pPEaKIUu
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCIIOT. XMUMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepudUKaIuU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHOM KHUCIOTHL. [loHSTHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHUCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENENTbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAS, JUHO/E6AS,
JUHONIeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHUS U MPUMEHEHNE KapOOHOBBIX KUCTIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyna, HU30Mepus |
HOMEHKJaTypa. PU3MyecKkue W XUMHUYECKUE CBOWCTBA: THUIPOJIM3 B KHUCIOW U
IEIIOYHOU CpeIE.

Kupsl. Ctpoenue, puznuecke U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IeI09HoN cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JeHCTBHE.

O6mmas xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tmojucaxapuibsl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3okcupudosa. Ousndeckue CBOWCTBA M HaXOXIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bl: PEAKIIMH C YYACTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE Opokenuwe. I[IlpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIbHOCTH Opranu3ma. Jlucaxapunasl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccraHaBnuBaromme 1 HEBOCCTAHABIMBAIOIIKE AUcCaxapuabl. I uaponus
nucaxapunoB. HaxoxaeHnune B npupojsie u npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKyJ Kpaxmana, TJIMKOTeHa U
HEeJUTI0NIO3bl.  PU3MYECKHMEe CBOMCTBA KpaxMmajla M LEJUIIJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmajia: TMJApPOJN3, KAYECTBEHHAas pPEakUus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUAPOJIN3, MOMydeHue >(pupoB 1emmono3sl. [lousTtue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHE ITAaHOJIa C HATPUEM,
OKHMCJICHUE ATWJIIOBOI'O CIIUPTA B albJETH] HAa PACKAJIEHHOM MEIHOW INPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHUPTAa AUXPOMATOM Kalius (BO3MOKHO MCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums ramiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), BzaumoneiictBue
KpaxMajia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/ad 1o TemMaM «CHupThl U
denoinby, «KapooHoBbie KUCAOTHI. CI0KHBIE YPUPBD.

A30Tcojep:Kaniue opraHudecKue coeMHeHHs.

AMWHBI — OpPraHHYECKUE MPOU3BOJIHbIE aMMHaka. Knaccudukamuss aMuHOB:
anudaTUuecKue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosiekys, obmas ¢opmysia, U30MepHsi, HOMEHKIATypa U (U3UIECKUE
cBoicTBa. XMMHUYECKOE CBOWMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TIpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIeKyJie aHmIMHA. OCOOCHHOCTH
XUMHUYECKUX CBOWCTB aHuiuHa. KayecTBeHHble peakiuuu Ha aHWIMH. CrnocoOsbl
NOJly4eHUs M TpUMEHeHue anudatuyeckux amMuHOB. [lonydyeHue aHwiIMHA W3
HUTPOOEH301A.

Amunokucnotsl. Homenknarypa u uzomepus. OTaenbHbIE MPEICTABUTENH Ol
AMUHOKHUCJIOT:  TJMUWH, alaHuH. @Ou3Wyeckue CBOMCTBA aMHHOKHCIOT.
XVUMHUYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEpHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TMOJUKOHJEHCAIUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonorunyeckoe 3HaueHne aMuHOKUCIOT. CHHTE3 M TUPOJIU3 MENTHIOB.

benku kak mpupomusie monumepsl. [lepBuuHasi, BTOpUYHAs M TPETHUHAS
CTpyKTypa OenkoB. XMUMHYECKHME CBOMCTBAa OEIKOB: THUAPONIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HUX MPEBPAILICHUN:
pacTtBopeHue O€NKOB B BOJE, AeHATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JNKH, pEIIEHHE OHKCIePUMEHTANbHBIX 3aJad [0 TeMaM
«A3oTcoaepaiue opraHuuyeckue  coeauHenus’» U «Pacmo3naBanue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPHU3AIUU, CPEAHSS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepnbsie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOIUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepadboTka miacTuka.

DnacToMephl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKH
(OyTaaueHoBbIN, XJIOPONPEHOBBIN, U30ITPEHOBBIN) U CUIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEIUAIEHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISALIUE TOJUMEPBI, OMOpa3iiaraeMble MOJIUMEPHI).

OKCIEPUMEHTAIBHBIE METOJbl HW3YUCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIICHUE DSKCIIEPUMEHTAIBHBIX 3aJau 1o Teme «Pacmo3naBanue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoliekynsipHod (OpMyJibl OpPraHMYeCKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaxXOXJICHUE
MOJICKYJISIDHOM  (DOPMYJIBI  OPraHMYECKOTO COCAMHEHUs 10 Mmacce (00BEMY)
IPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOJHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOW XMMUU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OONIUX E€CTECTBEHHO-
HAayYHBIX TOHATUH, TaK U TOHATHI, MNPUHATBIX B OTIAEIBHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHUEe, H3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

dusznka: Marepus, arToM, DdIJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €IUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIus,
Macca.

buonorusi: kimetka, opraHu3M, JKOcHCTeMa, Ouocdepa, MeTadoIn3M,
HACJIEJICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOTPOdHBIA THUI THUTaHUS, OpOKECHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: mone3Hsle UCKOMAEMble, TOILIUBO.

Texnomorusi: mNHUIIEBbIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOTOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTAHUYECKASA XUMMUMSI

Teopernyeckre 0CHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. ATOMHBIe opOuTanu. Kiaccudukarus XuMUuecKux 3JI€MEHTOB (S-, P-,
d-, f-omementsl). PacmpeneieHue SIEKTPOHOB IO AaTOMHBIM — OpPOUTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HMOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsi3zp nmepuoandeckoro 3akoHa u Ilepuoandeckoil cucTeMbl
XUMHYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKHUX JIEMEHTOB U 00pa3yeMbIX UMH
NPOCTBIX W CJHOXHBIX BEIIECTB IO TpylmaM ¢ M[epuojaM. 3HA4YCHUE
nepuoanyeckoro 3akona J[.1. Mennaeneena.

XuMHu4ueckass CBSI3b. BHAbl XMMHWYECKOM CBS3U. KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3U: OOMCHHBIA H
JIOHOPHO-AKIIENTOPHBINA. DHEprus U JyiuHa cBsi3u. [[0IIpHOCTh, HAPABIECHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTtHbie cBsizu. Bomopoanas CBs3b.
MexMOJIEKYITAPHBIE B3aUMOJICUCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEPE COCAUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHne 0 KOMIUIEKCHBIX coenuHEeHUsX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILUIEKCOOOpa3oBaTelb, JUTaHABL. 3HAUYCHHE KOMIUIEKCHBIX COCIMHCHHM.
[ToHATHE O KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJEKYJISIPHOTO W HEMOJEKYJSIPHOTO  CTpO€HUs.  THIbI
KPUCTAJITMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucteMax. MctuHHbIe pacTBOphl. IIpeacraBienue o
KOJTOUJHBIX pacTBopax. CmocoObl BBIPAXEHHUS KOHIIEHTPAIlUM PAaCTBOPOB:



MaccoBasi JOJIsl BEIIECTBA B PAacCTBOpPE, MOJISIpHAA KOHIIEHTpauus. HacelleHHbIE U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHNUYECKUX BEIIECTB.

Knaccudukanus XUMHUUECKHX peakUil B HEOPraHWYECKON W OpraHUYecKou
XUMHH. 3aKOH COXPAaHEHMsS] MacChl BEIIECTB; 3aKOH COXPAHEHUS] M MPEBPALLCHUS
SHEPIuM MPU XUMHUYECKUX peakiusax. TernoBbie 3PpheKThl XUMHUUYECKUX PEaKIIHil.
TepMOXUMHUYECKUE YPABHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3uYHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutuyeckas aucconuaius. CuwibHbIe W Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsi, HEHTpasbHas,
menouHas. Bomoponusiii mokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBHUTENb. IIpolecchl OKHCIEHHS W BOCCTAHOBIICHHS.
Baxxneiilnme OKHCIUTENM W BOCCTAaHOBUTENM. MeTon 53JIeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEIIECTB M HX MPEBPAILICHUMN:
paslioKEeHUe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENIU
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMEHa, OTpe/eeHIE
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAUMKATOPOB, HM3YyYEHUE BIUAHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckor cucremMe  XUMHYECKHX
sanemenToB [[.. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. Du3MUECKHe
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaepona).

Bopopon. Ilonyuenue, ¢guznmyeckue M XMUMHUYECKHE CBOMCTBA: PEAKIIUM C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ MApHUABL.
TonnMBHBIE IIEMEHTHI.

lanorensl. HaxoxpaeHue B mpupoje, crmocoObl moiydeHus, (pusndeckue u
XMMHUYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BaxkHeHIne KUCIOpOaCOIepKalIue



coeIMHEHUs rajoreHoB. JlabopaTopHbie W MPOMBIILICHHBIE CIIOCOOBI MOYUYEHUS
rajoreHoB. [[puymeHeHne rajJoreHoB U UX COEAUHEHNM.

Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupoje, CIOCOOBI MONydeHUs, (uznueckue u
xumuueckue cBorctBa. CepoBogopon, cyiabhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHL. IIpuMeHenue cepsl U €€ COeIMHEHUN.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBbI MONy4YeHHs, (PU3HUECKHE WU
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUAbL. OKCHUIIBI a30Ta. A30THCTasi U a30THasI
KHUCIIOTHI ¥ uX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[pruMeHeHue azota
U €ro COCIMHECHUI. A30THBIE y1O00pEHUSI.

®docdop. Haxoxnenue B mpupoje, crnocoObl TOydeHUs, (puznueckue u
xumuueckue cBoictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
ya00peHus.

Yrnepon, HaxoXJIeHME B TOpHUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yraepoaoM. Okcup yriepona(ll), okcun yrinepona(lV), yronpHas kuciora u eé
COJIM. AKTUBHPOBAaHHBIN yroiyib, ancopOuus. DyinepeHsl, rpadeH, yriepojHble
HaHOTPYOKku. IIprMeHeHne MpOCThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOIOM, U €r0
COEeIMHEHUH.

Kpemuuii. Haxoxaenue B mpupojie, CIocoObl TONy4YeHHUsS, (PU3HUECKHE H
xumuyeckue cporctBa. Oxcun kpemHusA(lV), xkpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeneHue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune mMetaiuioB B Ilepuoanueckor cCUCTEME XMMUYECKUX JJIEMEHTOB.
OCcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0UYEeK aTOMOB MeTaiioB. OOmiue
¢usnueckrne cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY W TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi HampspkeHud MeTtawioB.  OOmmue  crnocoObl
MOJTYyYEHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPIUs,
anexkrpometamtyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

Ob6mrast xapakrepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnoiyyeHue, QuU3MUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUH.

O6mrast xapakrepuctuka metamuioB |IA-rpymmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: NoJiydeHue, (Q(U3NYECKUe u



XUMHYECKHE CBOWCTBA, TMPUMEHEHUE IMPOCTHIX BEIIECTB W HX COCIUHEHUM.
JXKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS!.

ANOMUHUUN: TIOTyyeHue, (GU3nYecKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHNE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AM(pOTEepHbIE CBOHCTBA OKCHAA H
TUJIPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast  xapakTepucTuka MeTaioB moOouHbix noxarpynn (b-rpymnm)
[Tepnoanueckoi CUCTEMBI XMMUYECKUX JIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomatbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHue Xpoma.

Ou3nyYecKkue M XHMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneiimue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHuUE xee3a
U €ro CIUIaBOB.

DU3UUECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: nomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUIPOKCH/IA [IUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IpumeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUEHHSI BEIIECTB M HX MPEBPALICHUMN:
U3ydyeHre oO0pa3loB HEMETaJUIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamabl W CIUIaBbl», B3aUMOJECHCTBHE
[IEJIOYHBIX U LIETOYHO3EMEIBbHBIX METAJUIOB C BOJOW (BO3MOKHO HMCIOJIb30BAaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHMS U ILMHKA C
pacTBOpamMu KHCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«T"anorensr», «Cepa u e€ coemuHeHus», «A30T u (Hochop U HX COCTUHEHUSY,
«Mertanibl TIIaBHBIX TOATPYNID, « MeTamibl TOOOYHBIX MOATPYTII.

XUMHUSA U KU3Hb.

Ponp xumun B oGecriedeHN yCTOWYMBOTO pa3BUTHUS uenoBeuecTBa. [lonstue
O HAy4HbBIX METOJAaX I[IO3HAHHWS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYUYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYyYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH CpeAbl U €ro MOCHEIACTBHUS.
Ponp xumuu B o0ecreueHny 3HEPreTuueckoil 0€30MacHOCTH.



XuMHUsL U 3I0pOBbE UelNoBeKa. JlekapcTtBeHHble cpeactBa. IlpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poib XMMuM B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe 100aBKU. Poiab xumuu B
o0OecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumusi. [IpaBuiia
0e30MacHOr0 MCHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTENbHBbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPAIbHBIC YI00pECHHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPAaCKd, CTEKJIO, KEepaMHKaA.
Marepuansl aiist 3nekTpoHuky. HanotexHonoruu.

PacuétHnie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIH OJIHO U3
BEIIIECTB MMEET MpPUMECH, MacCchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEAEIEHHOU
MacCoOBOM JOJIed pPacTBOPEHHOTO BELIECTBA, MACCOBOM JOJM U MOJSPHOU
KOHLIEHTPAllMM BELIECTBA B PAcTBOPE, JOJIM BBIXOJA NPOAYKTAa pEaKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MeXnpeaMeTHBIX  CBA3€d TOpu  HM3yuyeHUH oOmed u
HEOpraHnueckoil xumuu B 11 Kiacce ocyliecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK
O0IIUX €CTECTBEHHO-HAYYHbBIX MOHATHM, TaK M TOHSITHMA, MPUHATHIX B OTACIbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
TEOpHs, 3aKOH, aHaJINU3, CUHTE3, KiaccudUKaIus, NepruoIUuIHOCTb, HAOIIOJCHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUYECKUI YPOBEHb,
BEIIIECTBO, TENO, OOBEM, arperaTHOe COCTOSHUE BEIIEeCTBA, WJICATBHBIN Tas3,
¢du3nUecKkre BEIUYMHBI, €IMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHUS, Macca.

buonorus: kneTka, opraHusm, 3KOcUcTeMa, Ouocdepa, MeTaboam3M, MaKpo-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOTAEMBbIE, TOILIUBO,

pECypCHI.



TexHoJorus: XuMu4eckas IIPOMBIIIIIICHHOCTb, MCTAJUIYPIrusi, CTPOUTCIIbHBIC
MaTCpUaJIbI, CEJIBbCKOXO3SIMCTBECHHOE MMpOMU3BOACTBO, IMHIICBAA IMPOMBIIIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IMPOMBIIIIJICHHOCTD, IMPOU3BOACTBO KOCMCTHYCCKHUX
nmperuaparoB, MPOMU3BOACTBO KOHCTPYKIMOHHBIX MATCpHUaiOB, OJCKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'MH.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA YI'JTYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEIATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHMSI MpeAMeTa «XHUMHS» HAa YPOBHE CPEIHETO
oO1iero o0pa3oBaHMsS BBIICJICHBI CIECAYIOIIME COCTaBIAIONIME: OCO3HAHUE
OoOy4YarolmUMHUCST POCCUMCKON TpaXXJaHCKOWM HJIEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HAJTUUYMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
OPUHSATBIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH LI€JIU U CTPOUTH
YKU3HCHHBIC TUUIAHBI.

JInyHOCTHBIE PE3yJbTaThl OCBOCHMUS TMpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBHOW W TMPAKTUYECKOW JEATCIBHOCTH
o0yyJaromuxcs B Mpoliecce peain3auu 00pa3oBaTeIbHON eI TEIIBHOCTH.

JInyHOCTHBIE PE3YyJbTaThl OCBOCHHUS TNpeAMETa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaroImmxcs B Mpoliecce peajan3aluyd o0pa3oBaTelIbHON NeATeIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHHUS

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SI3aHHOCTEH,
YBAXKECHUS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUs O COLMAJbHBIX HOPMAax M MPABUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a71a4, BHITTOJIHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOTO OTHOUIEHHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTECUYECTBEHHON XMMUH;

yYBOXECHHUS K TMPOIECCY TBOPYECTBA B O0JACTH TEOPUHM M MPAKTHUECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOrO, 4YTO JAaHHbIE HAYKH €CThb pEe3yJbTar
JUINTENbHBIX ~ HAOMIONEHUHM, KPOMOTJIMBBIX JKCIEPUMEHTAIBHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYAa YYEHBIX U MTPAKTUKOB;



WHTEpPECAa W TII03HABATEIHHBIX MOTHBOB B TOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMHUCCKHUMHU SIBICHHUSIMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIICICTBHM
MOCTYITKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NMOHMMAHHUS IICHHOCTEW 370pOBOTO MW Oe3omacHoro oOpa3a JKW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOJIO/ICHUST TIpaBUJl OE301MacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAaHHUS IICHHOCTH TMPaBWJI HWHIUBHUIYAIBHOTO W  KOJUICKTUBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HHM JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX NMPUBBIYEK (YNOTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYruxX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWH MPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yYBOXKECHUS K TPYY, JIOJAM TPY/la U pe3ysibTaTaM TPYI0OBOM JESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIUBUIYAIbHON TPaeKTOPUH
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 11€JIECO00PAa3HOT0 OTHOMICHUS K TPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHHUS KU3HHU HA 3eMIIE;

MOHUMAaHUS TIIOOAIBHOTO XapaKTepa JKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUSI JOCTHXKEHUM XUMHH IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIUX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHUSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTUUYECKUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH HKOJIOTUYECKOU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
MpaKkTUKe, CIOCOOHOCTM M YMEHHS aKTHBHO MPOTUBOCTOSTH HUJCOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHOU MPAKTUKH,

MOHUMAaHUs CrnenupUKU XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPY’KAroIeM MHUpPE KaK O €IMHCTBE MPHUPOJLI U YEIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
MPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUU JUISI  COBPEMEHHOMU
UMBWIM3aLUMHA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJbTYpbl, B PEIIEHUU TJI0OAIBbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUH YCHEIIHOTO TPyJa M DKOJIOTHMYECKH KOMGPOPTHOMN >KM3HU KaXIOTO ujeHa
00IIIeCTBa;

€CTECTBCHHO-HAyYHOM T'PaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJB30BaTh
NoJydaeMble 3HaHMSI JIJISl aHAIM3a U OOBSICHEHUS SIBICHUN OKpPYXKAIOUIEro MUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C I1EJIbI0 TIOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XHMHYECKUE 3HAHMS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJYyYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

WHTEpEeca K OCOOCHHOCTSAM Tpy/aa B pasnuvHbIX chepax mpodeccrHoHaIbHOMI
NEATENTBHOCTH.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOEHUS MPOrpaMMbl IO XMMHHU Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33pPEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEHM(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, HayYHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHble IEHCTBUS (MO3HABaTENbHbIE, KOMMYHUKATUBHBIE,
PEryJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (GyHKUIMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00YyYalolnuXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHHMBEpCaJbHbIE yueOHBIE
JICHUCTBUS B MTO3HABATEIILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
yu4eOHBIMU  T103HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMH UM  PEryJsTUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AedCTBHS:

CaMOCTOSITEIbHO  (OPMYNIHPOBATH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisTh LEJIH JESATEIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEIBHOCTH C TOCTABICHHBIMHU IIEISIMU;

UCIIOJIb30BaTh IPU OCBOCHHUM 3HAHUM MPUEMBI JIOTMUYECKOTO MBIIIJICHHUS:
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKU TMOHATHM U yCTaHABIWMBATh WX B3aMMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAKTOB U
SIBIICHUM;

BHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAMM BEIIECTB U
XUMUYECKHUX PEaKIUil;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE paCCyX JAeHUS (MHAYKTUBHBIC, JEIyKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH MU TPOTHBOPEYHS B pPaccMaTPUBACMBIX
SIBJICHUSIX, (POPMYITUPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;



MPUMEHSITH B MPOIECCE MO3HAHUS HCIOJIb3yEMbIE B XUMUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajad,
MIPUMEHSITh HAa3BaHHBIE MOJCIIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB U3yYaeMbIX BEIIECTB U XMMUYECKUX PEaAKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAYyYHOr'O IMO3HAHHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

(bopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJUPOBAHHBIE BOINPOCHI B KAa4yeCTBE HHCTPYMEHTA
MO3HAHMSI U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO TIUIAHUPOBAHHUS M TPOBEACHUS
YYCHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOJIOAAaTh 3a XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbrar, (HOopMyIupoBaTh
0000ITIeHNS ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIETAaHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M MPOCKTHOU
NESTENbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJOB pEIICHUs] NPAKTUYECKUX 3aJad, NPUMEHEHHIO pa3InYHBIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ undopmaunmeii:

OPUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX HHPoOpManuu (HaAy4yHO-
NOMyJIsIpHAsl JIUTepaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcbl MHTEepHETa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTD;

dbopMynHpOBaTH 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON IJIsi BBINOJHEHHS yYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOpPETaTh OMBIT HCIOIB30BAHUA HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMy  TPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKh, TUarpaMMbl, TaOIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore cC
XUMUYECKOW WH(POpMAIME: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OpMYITbl, a00peBUATYyPhl, HOMEHKIATYPY;



HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUCOHbIC 1eHiCTBHSA:

3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ IUAJIOTa U/ Uiu
JTUCKYCCHUH, BBICKA3bIBATh UJEU, (OPMYIUPOBATH CBOU MPEITOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO WJIK COBMECTHO CO CBEPCTHUKAMU NPHU BBINOJIHEHUH
XUMHUYECKOT0 SKCIEPUMEHTA, MPaKTUYECKOH padoThl MO UCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOro MpoeKTa, U (PopMyIUpOBaTh BHIBOIbI
0 pe3yjbTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MYTEM COIJIACOBaHUS MO3UILIMI B
xoJ1e 00Cy X IeHHsI 1 OOMEHA MHEHUSMHU.

PerynsiTuBHBIC YHHUBepCAJIbHbIC y4eOHbIE 1eHCTBHS:

CaMOCTOSITETTFHO TUIAHUPOBAaTh W OCYIIECTBIIATH CBOK IT03HABATEIHHYIO
IeSTeNLHOCTh, OMNpeaelsis e€ IeNu W 3aJadd, KOHTPOJHMPOBATh W IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATh TpeJJlaraeMblii  alrOpUTM JEHCTBUU TIPH
BBIMIOJIHEHUN YYE€OHBIX W HCCIEJOBAaTEIbCKUX 3a/ay, BBIOMpATh Hambojee
3 PEeKTUBHBIN C€MOCOO0 MX peIICHHS ¢ YYETOM IIOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYCCKHX PEAKIIHIX;

OCYIICCTBIISITh CAMOKOHTPOJIb JCATCIBPHOCTH HAa OCHOBE caMoOaHalu3a M
CaMOOIICHKH.

INPEJMETHBIE PE3YJIBTATHBI

[IpeameTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHH Ha yTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHero oomiero oOpa3oBaHHsS BKIIOYAIOT CICHUPUYSCKUE
JUIS y9eOHOTO MpeaMeTa « XUMUs» HayIHbIC 3HAHMS, YMEHUS U CIIOCOOBI ICHCTBUI
10 OCBOCHMIO, HHTEPIPETAIMA W IPeoOpa3oBaHUI0 3HAHWM, BHUJIBI JICATEIHLHOCTH
0 TTOJYYCHHWIO HOBOTO 3HAHHUS M IMPUMEHCHHWIO 3HAHWKA B Pa3IMYHBIX YUCOHBIX
CUTYaIUsAX, a TAK)Ke B PeabHbIX )KU3HCHHBIX CUTYAIMAX, CBI3aHHBIX ¢ XUMHUEH. B
mporpaMMe IO XHUMHH MPEJMETHBIC PE3yiabTaThl MPEACTaBICHBI 110 T0JaM
M3YUYCHHUS.

10 KVIACC



[IpenmeTHble  pe3ysbTaThl OCBOCHMS Kypca «OpraHuyeckass XuMUS»
OTpaXxaror:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpHUaJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYyJIbTYphI
YeJIoBEeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAaHHOIO OTHOLICHHS K CBOEMY
3JI0pOBbIO M IPUPOJIHOM CpEJIE;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TTOHSATUS — XUMUUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWMTANM, OCHOBHOEC U BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3alMs AaTOMHBIX OpOuTaied, HOH, MOJIeKyIa,
BaJICHTHOCTb, JIEKTPOOTPHUIATEILHOCTh, CTCTICHh OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, (yHKIIMOHAIbHAS
rpyIna, paaudkan, CTPYKTypHbie GopMmynbl (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMerpudeckas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTUYECKHM P, TOMOJIOTH, YIJICBOJIOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKAlUe OpraHUYeCKrue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS, TEOPHH, 3aKOHBI
(nepuoanueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BeniecTB A. M. ByTnepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs
U TPEBpalllCHHs] HHEPrUd TMPU XUMHYECKUX pEaKlusAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE
NOHUMAaHUS TPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHU3MaxX XHWMHUYECKHUX PpEeaKIHi, TEePMOJUHAMHYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3AUMHOM BIIMSHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dexTri, opueHTanTsl | u Il pona);
(akTONOTHYEeCKHE CBENIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHHH M 0O€30MacHOM
MCIIOJIb30BAaHUM BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENHbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUINAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKH TOHSITHA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUIA:



MCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) OPMYII OPraHUYECKUX
BELIECTB;

COCTaBIIATh YPABHEHUS XUMHMUYECKUX PEAKLUUWA U paCKpbIBaTh UX CYIIHOCTH:
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OallaHca JTUX peaklMid, peakuuid HOHHOrO OOMeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILTIOCTPALlUU
UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAIJICKHOCTh HU3YUYEHHBIX
OpraHMYeCKMX BEIIeCTB MO HX COCTaBY M CTPOCHHUIO K OMNpPEAeIEHHOMY
KJaccy/Tpymnne COeIMHEHMM, JaBaTh WM Ha3BaHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BaHMS [JISl OTAEJIBbHBIX
npe/ICTaBUTENEH OPraHMYEeCKUX BELIECTB (ITUJIEH, alleTUJIEH, TOJYOJI, TJIMLEPHH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeru/l, aleTaldbAeTu]], aleTOH, MYypaBbHHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, TATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWIMH, TUBUHUJ, HU30TIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

c(OpPMHUPOBAHHOCTh yMEHHUS ONpENENSATh BHUJ XUMUYECKOM CBA3UM B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- W T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATh IIOJIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa a1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ YMEHHUH  XapakTepu30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHME CBOWCTBA TUIHMYHBIX MPECTABUTENECH pa3IM4HbIX
KJIaCCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, IIUKJIOAIKAaHOB, aJIKEHOB, aJIKa/IUEHOB,
QJIKMHOB, apOMaTHYECKHUX YIJIEBOJAOPOJOB, CIHPTOB, albJErHI0B, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJEBOAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIIOCTPUPOBaTh ~ TE€HETUYECKYK  CBSI3b  MEXAY  HHMH  yYPaBHEHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKMX PEAKUUd C MCHOJb30BAHUEM CTPYKTYPHBIX
dopmy;

c(OpMUPOBAHHOCTh YMEHHsI TMOATBEPXKAaTh Ha KOHKPETHBIX TNpPUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
Y TPyII aTOMOB B MOJIEKYJIaX;



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chipbsi (HedTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOUN 3HAaHUW O €CTECTBEHHO-HAay4YHBIX
METOJlaX MO3HAHUs — HAOJIIOJEHUU, U3MEPEHUH, MOJICIUPOBAHUU, IKCIICPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHHUSI IPUMEHSTh STU 3HAHUS,

c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA U3y4CHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH W TIPEJICTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO E€IMHCTBA MHDA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU JJIi OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMUPOBAHHOCTh yYMEHHMM: TPOBOJAUTH PaACUYEThl MO XUMUUYECKUM
dbopmysiaM ¥ ypaBHEHUSAM XMUMHUYECKUX PEAKIUN C MCIOJb30BaHUEM (HU3UYECKUX
BeMWYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKIACHUIO XUMHUYECKOU
dbopMyIbl BelecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XHUMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3WIMH  HKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBUS ~ OBITOBOM |
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepadOoTKOM
BEIIECTB, UCIIOJIH30BATh MOJYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENFHO TUIAHHPOBATH U TMPOBOJUTH
XUMHUYECKUN OSKCIEPUMEHT (TOJyuYeHHEe W H3yUYEeHHE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJECPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O pACIO3HABAHWIO OPTaHMYECKUX BEIIECTB) C COOJIOICHUEM TMPaBUII
O6e3omacHoro oOpamieHusi ¢ BENIeCTBAMU U JIA0OPATOPHBIM O0OpPYJAOBAHHEM,
dbopMynHpoBaTh IENb WUCCIENOBAaHUSA, TNPEJICTABIATh B pazIU4YHON (dopme
pEe3yIbTaThl HKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

cOOI0IaTh MPaBHUJIa IKOJIOTHYECKH IeTIeCO00Pa3HOTO TIOBEICHHS B OBITY H
TPYJIOBOM JEATENIbHOCTU B LIENIAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKarOIIEH
MPUPOJIHOM CPEbl U TOCTUKEHHUS €€ YCTOMUUBOTO Pa3BUTHS;



OCO3HABAaTh OIIACHOCTH TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBbI
ONpPeACIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIch nokazarens [11K;

aHAIM3UPOBATH LIETECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIIEHHS PUCK-TI0JIb34;

c(OpPMHUPOBAHHOCTh YMEHHUM: OCYILECTBIISITh LEJCHANPABICHHBIA IOUCK
XUMHUYECKON MH(POPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAay4yHasl U yueOHO-Hay4YHas
JuTepaTypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMaIHIO, epepadaTbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTSAX WM IO3HABAEMOCTHU SIBJIECHUU NPHUPOABI, O MECTE M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B O0EClEeYeHUH YCTOHYHMBOIO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYEeCKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUU MEIMIIMHBI, CO3/JIaHMM HOBBIX MaTepHUaJIOB, HOBBIX
UCTOYHUKOB JHEPTrUU, B OOECIEUYEHHM PAIIMOHAJIBLHOTO MPUPOJIONOIb30BaHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUS M OOIIEH KyJIbTypbl 4YelOBeKa, a Takke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO W MPHUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHWH, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAralOIINe TOHATHS — XUMHUYECKHUH JJIEMEHT, aToM, SApO aToma,

H30TOIIBI, DJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aToOMHBIE OpOUTAIH, OCHOBHOE H
BO30YKIAEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETAJIMUecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEnIeéTka, XUMHUYECKasi peakiusi, pacTBOP, JJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTUYECKAST JUCCOIMAlIMSA, CTEINEHb JIUCCOILMAIINM,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHYECKOU PEaKIuM, CKOPOCTh XUMHUUECKON peakIiu, XUMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKOM AUCCOLUMAIMU, TEPUOAUYECKUN
3akoH /.. MenaeneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH TMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK
XUMHHM, MHPOBO33PCHUECKHE 3HAHUA, JIe)KallMe B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTHM  XUMHYECKMX  SIBJICHUW,  COBpPEMEHHBIC
MPEJICTaBICHUS] O CTPOCHHWM BEIECTBA HAa ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHHS O MEXaHU3Max XHUMHYECKHUX



peakuuid, TEPMOAMHAMMYECKUX UM  KUHETHUYECKHMX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUS,, O XUMHYECKOM DPABHOBECHM, PACTBOpPaX MU AUCIEPCHBIX CHUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUA O CBOWCTBAX, COCTaBe, MOJYYEHHH M 0O€30MacHOM
MCIOJIb30BaHUHM BAKHEHMIINX HEOPTaHMYECKUX BELIECTB B OBITY U IMPAKTUYECKOM
NESATENbHOCTH  4YeJloBeKa, OOMIMX  HAyYHbIX MPUHLUIAX  XHUMHYECKOIrO
MIPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHHI: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHSITHM,
YCTaHABJIMBATh MUX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIIUE MOHATUS MPU
ONMKMCAHUM HEOPraHWYECKUX BEUIECTB U UX MPEBPAICHUI;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOIB30BaTh XUMUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUW XHMMHUUYECKHX  pEaKIHil,
cuctematnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIEHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMUMHUYECKOW CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJHASA), THUI KPUCTAIUYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOW CBA3M M THUIMA KPUCTAIUIMYECKOW peméTku, OOMEHHBIH H
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJIECHTHOM CBSI3H;

chOpMHPOBAHHOCTh  YMEHMI:  KJacCM(UIMPOBATH:  HEOPraHUYECKUE
BEILECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU 10 PAa3IUYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrolux BeIIeCTB, TEIIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeTICHEHl OKMCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTaau3aTopa H
JPyTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I Kiaccuukauu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIUil;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI TIEPHOJUUYECKOTO 3aKoHa JI.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYI0, O0BSICHUTEIHHYIO
U TIPOTHOCTUYECKYI0 QYHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX JJIEMEHTOB I€PBOrO—YETBEPTOrO NEPHOJOB
Ileppuonnueckorn  cucremsl  J[.MI.  MeHneneeBa,  HUCHONB3ys  MOHSTHUA
«QHEPreTUYeCKHe YPOBHW», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, O-aToMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHMYECKUX AJIEMEHTOB M HUX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmonmueckon cucremsr [l W
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX JIEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHMI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIUE
XUMHUYECKHUE  CBOMCTBAa  BEIIECTB  pa3MYHBIX  KJIACCOB,  IOJATBEPXKAAThH
CYILIECTBOBAHUE TE€HETUYECKON CBS3M MEXJy HEOPraHMYECKUMHU BELIECTBAMHU C
MOMOIIBI0 YPABHEHU I COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINM;

c(OPMHUPOBAHHOCTh YMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBHUTEINIbHBIX PEaKUUi MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOro OanaHca
ATUX peakIui; peakluii MOHHOTO OOMEHa MyTEM COCTAaBJICHHUS WX TMOJHBIX U
COKpAaIIEHHBIX  HMOHHBIX  YPAaBHEHUW;  peakUMd  TUAPOIU3a;  peakiuy
KOMILIEKCO00pa3oBaHusl (Ha MpUMeEpPe rIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);

c(hOpMUPOBAHHOCTh yMEHUSA OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEaKIUi C Yyu4€TOM HMX JHEPreTUYECKHX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XHUMHUUYECKON peakIiMu B 3aBUCHUMOCTH OT pPa3IUYHBIX
(akTOpOB, a TAaK¥KE XapakTep CMEIICHUS XMMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpPU30BaTh XUMHUYECKUE PEaKIuH,
JeXallhue B OCHOBE NPOMBIIIJIEHHOTO TIOJYYEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOlue HayyHble TMPUHLUINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
IPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH
3peHHUs COOTHOIICHUS] PUCK-TI0JIb3a;

c(OpMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAayYHOTO
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUEe, H3MEpPEeHUe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
YMEHUS IPUMEHATH 3TU 3HAHUSI [IPU SKCIEPUMEHTAIBHOM UCCIEIOBAHNUU BEILECTB
U 17 OOBSICHEHUS XHUMHYECKUX SIBICHHWW, HMMEIONMX MECTO B MPHUPO/IE,
IPaKTUYECKOU IEeSTEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOU JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
HNOHATUSMHU U TPEJCTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHUS MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHLICHTPALIMSY;
Macchl BEIIecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAccCe
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro 3¢ dexTa
peaKiuyu; 3HA4YEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTENEHbIO AMcCcOolManuu; Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BHJIE€ pacTBOpa C
ompeeIEHHOM MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MPOAYKTA PEAKUUH; OOBEMHBIX OTHOLIECHUM
ra3os;



c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSATENHHO MIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN  SKCHepUMEHT  (MpOBEJEHUE  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABA HEOPTaHMYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl PAcTBOPOB BEIIECTB C MOMOIIBI0 HWHIWKATOPOB, H3YYEHUE BIUSHUSA
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  pEaKklHuH, pelieHue
AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM «Mertamney u  «Hemeramne») ¢
coO0IeHneM MpaBuil 6€30MacHOro OOpallleHUs C BEIIeCTBAaMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyJIUpPOBaTH I€Jdb HCCICIOBAaHUS, MPEICTABISITH B
paznuuHoi (opMe pe3ysbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATh MPaBUJIA TOJb30BAHUS XUMUYECKON
nocynod u JyabopaTopHbIM OOOpYJIOBaHMEM, OOpalieHusi C BeleCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBHITIOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTUYECKH II€JI€COO00pPA3HOr0 TMOBEICHUS B OBITY W TPYJAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTh
TOKCUYECKOTO JEHCTBHS Ha KUBBIE OPTraHW3Mbl OMPEACIEHHBIX HEOPTaHUUYEeCKUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh IICJICHANPABICHHBINA TTOUCK
XUMHUYECKON HH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl M yueOHO-Hay4YHas
JIUTepaTypa, CpeicTsa MaccoBoil nHdopmaiuu, HTepHET U ApyTrue), KpUTHIECKU
aHAIM3UPOBATh XUMHYECKYI0 MH(pOpMaINIO, repepadbaTbiBaTh €€ U UCI0JIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON yueOHOM 3a1adeii.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosanuecTBo yacoB DJIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbie)
Konrpoabnsie | IIpakTuueckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Paspnen 1. Teopernueckne 0CHOBbI OPraHMYeCKOM XMMHH
» I;IpeﬂMeT OpraHUYeCKON XUMUHU. . BuGmorexa LIOK
: Usl CTPOCHUST OPTaHUYECKUX
copu € pf)e OPTamHace https://m.edsoo.ru/d69df650
coenuHeHuid A. M. bytneposa
Uroro no pazneny 8
Pa3znea 2. YriieBoaopoabl
51 [IpenenbHbIE YTIEBOIOPOIBI — 5 bu6anorexa IIOK
' QJIKAHBI, IUKJIOATKAHBI https://m.edso0.ru/d69df650
59 HenpenenbHble yrieBogopoasbl: 14 1 bubmmoreka IIOK
' AJIKEHBI, AJIKaIUEHb], A IKUHEI https://m.edsoo.ru/d69df650
53 ApoMaTHYECKUE YIIIE€BOAOPOIbI 3 bubnuorteka [JOK
' (apeHsbI) https://m.eds00.ru/d69df650
24 le/;p(())m;bls I/(I)CTOI{HHKH 4 bubnuorteka [JOK
: TJIeB B U UX
Y AOpoa https://m.edsoo0.ru/d69df650
nepepadoTKa
55 ["anorennpousBoiHbIE 4 1 bubnuoreka [JOK
' YIJIEBOIOPOIOB https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Uroro no pazneny 35

Pasznea 3. Kucisiopoacoaepskamue opranndeckue coelnHeHus

bu6anorexa [JOK

1 LD 11 1
3 Cruptel. denon https://m.eds00.ru/d69df650

Kap6OHI/IJIBHBIe COCAMHCHUA:

3.9 alIbAETUbI U KETOHLI. 21 1 bu6anorexa [JOK
' KapOoHOBbIC KHUCITOTHI. https://m.edso0.ru/d69df650
Crnosxnble 3¢upsl. XKupsl
bu6anorexa IIOK
: 1
33 YraeBon ) https://m.eds00.ru/d69df650
Uroro no pazneny 41

Pa3znen 4. A3oTcoaepxaniue opraHudecKue coeJMHEeHNsI

bu6anorexa IIOK

4.1 AMuHBl. AMAHOKHUCIOTHL. beku 12 1 2 https://m.edsoo.ru/d69df650

Hroro mo pazneny 12

Pa3nen 5. BoicokoMosIeKyJISIpHbIE COeIUHEHMS

51 BricokoMonekynsipabie 6 1 bubmmoreka [JOK
' COEIMHEHNUS https://m.eds00.ru/d69df650
Uroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB TIO 102 3 5
ITPOI'PAMME



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KVIACC

KoJsmyecTBO 4acos JJIEKTPOHHbIE
HaumenoBaHue pa3jaesioB u udposbie
Ne n/nm pasi Koutpoabubie IIpakTuueckue (idpp )
TeM NPOrpaMMbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThbI
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBBI XMMHHU
Crpoenue aroma.
o Eepnozmqecm/lﬁ 3aKOH U ] Bu6morexa LIOK
: epuoandecKas cucTeMa
proZ https://m.edsoo.ru/2dd57f24
XUMUYECKHX 3JIeMEeHTOB /1.
H. Menneneena
12 CtpoeHue BeliecTna. 11 1 bu6anorexa IIOK
' MHuoroo6pasue BemiecTB https://m.edsoo.ru/2dd57f24
bu6anorexa IIOK
1.3 X 19 1 3
HMHHCCKHE peditini https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nen 2. Heoprannueckasi Xumust
bu6anorexa [JOK
2.1 H 31 1 3
EMETATIH https://m.edsoo.ru/2dd57£24
bu6anorexa [JOK
2.2 M 23 1 2
TR https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Pa3znen 3. Xumus 1 KU3Hb

3.1

XUMHUA U )KU3Hb

MeTOI[BI IIO3HaHHUA B XUMHUH.

bu6mnorexa [JOK
https://m.edsoo.ru/2dd57f24

Hroro no pazneny

OBUIEE KOJIMHECTBO YACOB IIO

I[TPOTPAMME

102

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

No
n/n

Tema ypoka

Koan4decTBO 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTuyeckue
padoThI

JIeKTPOHHBbIE HU(POBBIE
o0pa3oBaTeJIbHbIC peCypcChl

[IpenmeT u 3HaUCHUE
OpPTaHUYECKOW XVUMHH,
IpeICTaBICHUE O
MHOT'000pa3uu
OpPTaHUYECKUX
COEMHEHUH

bubnuoreka [JOK
https://m.edso0.ru/3686e6f5

DIEKTPOHHOE CTPOCHUE
aToMa yriiepona
(OCHOBHOE U
BO30YXIEHHOE
cocTosiHus1). BanieHnTHbIe
BO3MOXHOCTH aToMa

bu6anorexa [JOK
https://m.edsoo.ru/Oce6fd4c



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

yrieponaa

XHUMHUYECKas CBI3b B
OPraHU4eCKUX
COCIUHCHMSX.
MexaHu3Mbl 00pa3oBaHus
KOBAJICHTHOM CBS3H,
crocoObl pa3phiBa CBs3EH

bu6anorexa IIOK
https://m.edsoo.ru/8d39f5c8

Teopus ctpoeHus
OpraHUYeCKUX
coenquHeHn A. M.
bytneposa

bu6anorexa IIOK
https://m.edsoo.ru/9e595cbh8

Bunsl nzomepun:
CTPYKTypHas,
IPOCTPAHCTBEHHASI.
OnekTpoHHbIE () PEKTH B
MOJIEKYJIaX OPraHUYECKHUX
COeIMHEHUN

bu6anorexa IIOK
https://m.edsoo.ru/b0e61661

[Ipencrasnenue o
KJ1accupuKaIuy u
cHCTEMaTH4YecKas
HoMeHkiatypa (IUPAC)
OpraHUYECKHUX BEIICCTB

bu6anorexa [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanus peaxunii
B OPraHUYECKON XUMHUU

bu6anorexa [JOK
https://m.edsoo.ru/ba5706aa

CucremaTu3anus u

bu6anorexa [JOK



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

000011IEHNE 3HAHUIA 110
TEME

https://m.edsoo.ru/87a37cab

AJKaHBI: TOMOJIOTHYECKUHT
psn, obmas hopmya,
HOMEHKJIaTypa U
U30MEpHs, JICKTPOHHOE U
POCTPAHCTBEHHOE
CTPOCHHE MOJICKYI

bu6anorexa [JOK
https://m.edsoo.ru/25a14636

10

dusnueckue u
XUMHUYECKHUE CBOMCTBA
AJIKaHOB

bu6anorexa IIOK
https://m.edsoo.ru/3137711c

11

HaxoxieHue ajakaHoB B
npupojae. CriocoOsl
MOJTy4YEHHUS U IPUMEHEHHNE
AJIKaHOB

bu6anorexa IIOK
https://m.edsoo.ru/259b0a5b

12

[ukmoankadsl: o0IIas
dbopmyia, HOMEHKIATypa
U U30MepHUsi, 0COOCHHOCTH
CTPOEHUS U XUMHYECKHIX
CBOMCTB, CIIOCOOBI
MOJIYYCHHS ¥ IPUMEHEHUE

bubnuoreka [JOK
https://m.edso0.ru/156730d2

13

Pemenne pacu€THpix
3a/1a4y Ha OMpEJICICHHE
MOJICKYJISIPHOU (POPMYITBI
OpPraHUYECKOTO BEIIECTBA

bu6anorexa [JOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

10 MAaCCOBEIM JOJISIM
aTOMOB 3JICMEHTOB,
BXOISIIHUX B €r0 COCTAaB.
Cucremaruzanus 1
0000111eHNe 3HAHHH 110
TEME

AJNKEHBI: TOMOJIOTHYSCKUU

psn, obmast hopmyna,
HOMEHKJIATypa,
AJIEKTPOHHOE U

bu6anorexa IIOK

14 HPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOCHHE MOJICKY!L.
CrpykTypHas U Luc-
TpaHC-U30MEPHSI ATKEHOB
du3nvecKue u

15 XHUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
ankeHoB. [IpaBuiio https://m.edsoo.ru/21069ccd
MapkoBHHUKOBa

16 Cnioco0ObI OTy4YeHUS 1 bubmmnoreka [JOK
IPUMEHEHHE aJIKCHOB https://m.edso0.ru/665dc058
ITpakTrdeckas pabora Ne

17 1 o reme "Ilonyuenue bubnuoreka [JOK
ATUJICHA U U3YYEHHUE €TO https://m.edsoo.ru/0941eed8
CBOMCTB"

18 Pemenne pacu€THpix bubnuoreka [JOK



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

3a]1a4 Ha ONpeJelICHNe
MOJIEKYJIIPHOU (POpMYIIbI
OpPraHUYECKOr0 BEILECTBA

https://m.edsoo.ru/e9ea9921

AJIKa/IUCHBI:
COIIPSDKEHHBIE,

19 V30JIMPOBAHHBIE, bu6anorexa IJOK
KyMYJIUPOBaHHBbIE. https://m.edso0.ru/04298c0a
OcobenHocTn
AJIEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKHE CBOMCTBA bu6anorexa IIOK
COMPSDKEHHBIX JHCHOB https://m.edsoo.ru/e561253d

21 CniocoObI osTy4eHus u bubnuoreka [JOK
IpUMEHEHHUE alIKaJUCHOB https://m.edsoo.ru/1aa81660
AJIKUHBI:

TOMOJIOTHYECKUHN PSI,
obmast hopmyna,

99 HOMEHKJIaTypa, bubamnoreka [IOK
DIIEKTPOHHOE M https://m.edsoo.ru/68b6ccac
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
bu3uIecKre CBOMCTBA

93 XUMHUYECKHE CBOMCTBA bu6anorexa [JOK
AJIKUHOB https://m.edso0.ru/23493a93

24 KauectBenHbIE peakuun bubnuoreka [JOK

Ha TPOMHYIO CBSI3b

https://m.edsoo.ru/7b1c48da



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da

25

CnocoObl OJTy4YeHHUs U
MPUMEHEHNE aIKMHOB

bu6anorexa [IOK
https://m.edsoo.ru/a6f9alea

26

Pemenue 3ana4: pacuérsl
110 YPABHEHUIO
XMMHUYECKOU pEeaKIuu

bu6anorexa [JOK
https://m.edsoo.ru/5db8e526

27

Cucremaruzauusa u
000011IEHHE 3HAHUI TT0
TEME

28

ApEHBI: TOMOJIOTHYCCKUN
psn, obast hopmya,
HOMEHKJIaTypa.
DIJIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJT
OeH30J1a U TOJIyoJia, UX
bu3uvecKue CBOMCTBA

bu6anorexa IIOK
https://m.edsoo.ru/a92a7094

29

XMMHUUYECKUE CBOMCTBA
apEHOB: peaKIuu
3aMeIeHUS

bubnuoreka [JOK
https://m.edsoo.ru/a44alaed

30

XHUMHUYECKHE CBOMCTBA
apEHOB: peaKINu
MPUCOETUHEHUS],
OKHCJICHHE TOMOJIOTOB
OeH3071a

bu6anorexa [JOK
https://m.edsoo.ru/a44alae4

31

OcobennocT

bu6anorexa [JOK



https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

XUMHUYECKUX CBONCTB
CTHUPOJIA

https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THpIX
3a/1a4 Ha ONPEJECIICHUE
MOJIEKYJISIpHOU (POpPMYIIbI
OpPraHUYECKOr0 BEILECTBA

bu6anorexa IIOK
https://m.edsoo.ru/53461a2c

33

CniocoObl OJTy4eHHUs U
NPUMEHEHHUE apeHOB

bu6anorexa IJOK
https://m.edsoo.ru/6f717d09

34

I'eneTuueckas cBs3b
MCIKAY pa3sJINYHbIMHA
KjlacCaMM yTrjicBOOOpOaI0B

35

PacuéTnel Mo ypaBHEHUSIM
XUMHUYECKUX PEaKITHi.
Cucremaruzaiys u
0000111eHNE 3HAHUH 110
TEME

36

[Ipupoansbiii ras.
[TonryTHBIC HEDTIHBIC
rasbl

37

Kamennsb1i1 yrosps u
IIPOAYKTHI €r0
nepepadoTKu

bu6anorexa [JOK
https://m.edso00.ru/69b3398b

38

Hed1b 1 criocoOs1 e
nepepadoTKH.

bu6anorexa [JOK
https://m.edsoo0.ru/21f9de78



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

IIpruMmeHenue npoayKTOB
nepepaboTku HeTH

39

['eHeTnueckas cBI3h
MEXIY Pa3IMYHBIMU
KJIACCAMU YTJIEBOAOPOIOB

40

raJIOI‘CHOHpOI/ISBOI[HBIe
YTJIeBOOAOPOOOB:
OJICKTPOHHOC CTPOCHHUC,
PCAKIINH 3aMCIICHUA
raJIOrcHa

bu6anorexa IJOK
https://m.edsoo.ru/82b4d759

41

JlericTBHE 1IEI0YEN Ha
rajoreHIpPOU3BOAHBIE.
B3aumoneiictBue
JINTAJIOTCHAJIKAHOB C
MarHueM H [IUHKOM

42

Cucremaruzanus u
0000111IeHE 3HAHUH 110
pazaeny "YriaeBoaoposr"

bubnuoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTtponbshas pabora 1mo
teme "YrieBoaoponr"

bu6anorexa [JOK
https://m.edso00.ru/95c9e298

44

[IpenenbHbIE
OJTHOATOMHBIE CIUPTHI:
FOMOJIOTUYECKUH P,
obmas popmyna,
CTPOEHHUE MOJIEKYI,

bu6anorexa [JOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd

U30Mepusi, HOMEHKJIATypa,
KJaccupukanus,
(du3nueckue cBoMcTBa

XUMHUYECKHUE CBOMCTBA

45 S bu6anorexa [IOK
pea https://m.edsoo.ru/26ee34fe
OJIHOATOMHBIX CITUPTOB
C 0
o | Crocoos nomyema u BuGmorera LIOK
P https://m.edso0.ru/484100000000000
OJIHOATOMHBIX CITUPTOB
[IpocTeie 3¢uphi:
47 E?(;)(l\)/ll\j: KIJ/II;?TZSSgIeHHOCTH bubamorexa [IOK
PI, https://m.edso0.ru/c2c788b2
bu3UYeCKUX u
XUMHYECKHX CBOMCTB
MHOroaTroMHbI€ CIIUPTHI:
ATUJICHTJIMKOIb U bubnuoreka [JOK
48
TIIMLEPHH, UX (HU3HYecKHe https://m.edsoo.ru/ee4d84aa
1 XUMHYECKHE CBOMCTBA
C 0
| CrocoSs momysemmsn BuGmorexa LIOK
: https://m.edsoo.ru/d12e567d
MHOTOATOMHBIX CIIUPTOB
DeHoJT: CTPOCHUE
50 MOJIEKYJTbI, PU3NIECKUE bubnuoreka [JOK

cBOMCTBAa. TOKCUYHOCTH
dbenona

https://m.edso0.ru/2ce726f8



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8

XUMHUYECKHUE CBOMCTBA

bu6anorexa [IOK

>1 ¢denona https://m.edsoo.ru/037ca5f9
59 Cnoco0bI nosTy4eHus u bubnuoteka [JOK
pUMEHEHUE QeHoIa https://m.edsoo.ru/c77ddf4c
[Ipaktuueckas pabora No
2. Pemenune
53 AKCIIEPUMEHTATBHBIX bubnmoreia LIOK
https://m.edsoo.ru/fd0ced09
3aga4 1o teMe "CrnupTel U
denonbr"
CucreMaTu3anus u
54 00001IIcHNE SEaHI/Iﬁ 10 bubmmorexa IOK
https://m.edsoo.ru/1810cb9b
TeMe
Anbaeruapl 1 KCTOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHUIJIBHOM I'PYIIIIEI;
55 rofqonomqemnep[})]ﬂz[m bubmmorexa HOK
’ https://m.edsoo.ru/b139beaa
obmas hopmya,
U30MEpPUS U
HOMEHKJIaTypa
Anpaeruabl 1 KETOHBI:
56 (1)1/13§qecf:ne CBOMCTBA; brbmorexa LOK
’ https://m.edso0.ru/c887425c
peaKIUM IPUCOCTUHECHUS
Peakuun oxkucieHusa n Brmorexa LIOK
57 Ka4yECTBECHHBIC PEaKIUU

AJIbACTU 0B 1 KCTOHOB

https://m.edsoo.ru/a393baa9



https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9

CnocoObl oJTy4eHHsI

bu6anorexa [IOK

>8 QJIBJICTHJIOB ¥ KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE

59 npeaesbHble KapOOHOBBIE bubnmnorexa [{IOK
KHMCJIOTEI, 0COOEHHOCTH https://m.edsoo.ru/fecOb113
CTPOCHHS UX MOJICKYJI
N3omepus u

60 HOMEHKJIaTypa bubmmnoreka [{IOK
KapOOHOBBIX KHCIIOT, HX https://m.edsoo.ru/700cc87b
¢duznueckue cBocTBa
XUMHYECKHE CBOWCTBA

61 peAEIbHBIX bubnmnorexa [{IOK
OJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB

62 MYpPaBbUHOMW KHCIIOTHI. bubamnoreka [IOK
Mmuoroo6pasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCJIOT
Oco0GeHHOCTH CBOWCTB:
HEIpeaeNbHbIX U

63 ig;gj;z:gmx bubnuoreka [JOK

’ https://m.eds00.ru/83a08773

TUKapOOHOBBIX,
THUAPOKCUKAPOOHOBBIX

Kkucaot. IIpencrasurenn



https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

BBICIIMX KapOOHOBBIX
KHCJIOT

64

IToHsATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

bu6anorexa IIOK
https://m.edso0.ru/0d162d9d

65

CniocoObl OJTy4YeHUs U
npUMeHeHue KapOOHOBBIX
KUCJIOT

bu6anorexa [JOK
https://m.edsoo.ru/7c065c9d

66

CrnosxHble 3pUpBHL:
TOMOJIOTHYECKUMN psi,
obmast hopmya,
U30MepHs U
HOMEHKJIaTypa

bu6anorexa IIOK
https://m.edsoo.ru/adfffe6d

67

dusnueckue u
XUMHUYECKHUE CBOMCTBA

a¢upoB

bu6anorexa IIOK
https://m.edsoo.ru/ad6b94b2

68

Pemenune pacu€THbix
3a/1a4: MO YpaBHEHHIO
XMMHUYECKOW peakIuu, Ha
ONPEAECIICHUE
MOJIEKYJISIPHOU (POPMYIIbI
OPraHUYeCKOro BEIIECTBA

69

[TpakTueckast padora Ne
3. Pemenne
AKCHEPUMEHTATBHBIX
3a/1a4 1o TeMe

bu6anorexa [JOK
https://m.edso00.ru/486671fb



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

"KapOoHOBBIE KHCIIOTHI.
CrnosxHble 3¢pupst"

70

Kupsr: ctpoenue,
duznueckue u
XMMHUYECKHUE CBOMCTBA
(ruzposin3)

bu6anorexa IIOK
https://m.edsoo.ru/al19c5b98

71

Oco0eHHOCTH CBOMCTB
KHUPOB, COJICPIKAIIIX
OCTaTKH HETPECITbHBIX
YKUPHBIX KUCIIOT. JKupsl B

IpUPOIe

bu6anorexa [JOK
https://m.edsoo.ru/b0331922

72

MpbU1a KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, X
MOIOIIee JICHCTBHUE.
IlonsaTue o

CUHTETUYCCKUX MOIOIINX
cpeactBax (CMC)

bu6anorexa IIOK
https://m.edso0.ru/3c566565

73

I'eneTnueckas cBsI3b
YIJIEBOIOPOJIOB U
KUCJIOPOACOACPKAIIUX
OpPraHUYECKUX BEIIECTB

bu6anorexa [JOK
https://m.edso00.ru/56790c96

74

Pacuérel no ypaBHEeHUSIM
XAMUYECKHUX PEeaKIuil

75

CucremaTusanus u
0000111eHrE 3HAHUH 110

bu6anorexa [JOK
https://m.edsoo.ru/f8eaf2eb



https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb

TEMC

OO61ast XxapakTepucTHKa
YTJIEBO/IOB U

76 KJaccudukanus bubamorexa LOK
https://m.edsoo.ru/7a9693al
yTJIeBOJIOB (MOHO-, TU- U
MOJINCaXapU/Ibl)
MoHocaxapHabl:
77 (I)I/I3I/I‘I€CKIfe fBOﬁCTBa u Bubnmorexa LIOK
https://m.edsoo.ru/b4bdda2d
HaXO0XJEHUE B IPUPOE
[IprMmeHenue ritoKo3sl, €€

78 3HA4YCHHUE B bubmmoreka IIOK
KU3HEAEATEIBHOCTH https://m.edsoo.ru/5e61122d
OpraHnusma
Jucaxapuibl: caxaposa,

79 MaJjibT03a M JIAaKTO3a. bu6anorexa IIOK
HaxoxaeHnue B npupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXaAPHUIOB
[Tonmucaxapuapl: CTpOCHUE

. https://m.edsoo.ru/72a04508
XHUMHUYECKHUE CBOMCTBA,
NPUMEHEHUE
81 [TousTue 00 bu6anorexa [JOK

HCKYCCTBCHHBIX BOJIOKHAX

https://m.edso00.ru/6216e766



https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766

Pemenue pacueTHbIX
3a/1a4 Ha ONPEIEIICHUE

bu6anorexa [JOK

82 A BRIXOMA HpOILyKTa https://m.edsoo.ru/7fde47ef
pEeaKIuu OT TEOPETUICCKHU
BO3MOKHOT'O
Cucrematuzaums u

83 o0o0menue SEaHI/Iﬁ 110 bubnmorexa LOK

https://m.edso0.ru/08d4364c

pasueny
KonTtponbshas pabora 1o
TeMe

84 "Kucnopozaconepxaniye bubmorexa LIOK

https://m.edsoo.ru/42c6678e

OpraHUYECKHE
coeuHeHU"
AMUHBIL: K1accudukanmys,
CTPOCHHE MOJIEKYJI, 00IIas

85 (bepMyna I/ISOMe}[I)I/IH B bubnioreia LIOK

’ ’ https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa 1
bu3uvecKue CBOMCTBA

86 XUMHYECKHE CBOMCTBA bu6anorexa [JOK
anm@aTUIeCKNX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIUH: CTPOCHUE

87 aHWJIMHA, 0COOCHHOCTH bu6anorexa [JOK
XUMHUYECKUX CBOWCTB https://m.edsoo.ru/39cd21f1
aHWJIMHA

88 CriocoObl OTydYeHHS | bubnuoreka [JOK



https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

MIPUMEHEHHE
annpaTUIeCKuX aMUHOB

https://m.edsoo.ru/eal38763

AMMWHOKHUCIIOTBI:
HOMEHKJIaTypa 1
nuzoMepus, pu3nuecKue

bu6anorexa [JOK

89 cBolicTBa. OTHelbHbIE https://m.edsoo.ru/d1773e80
NPEJICTAaBUTEIIH O
AMHHOKHUCIIOT
XHUMHUUYECKHE CBOMCTBA
AMHHOKHCJIOT, X
90 6I/IOJIOFI/I‘ICCK(,)G 3HAYCHHUE bubamorexa [IOK
https://m.edsoo.ru/77df705a
aMHHOKKCIIOT. CHHTE3 U
TUAPOJIU3 MIENTHIOB
benku xak npupoiHbIe
91 MOJIUMEDPBI; (I:)TpI;KI;prI bubmmorexa [IOK
’ https://m.edso0.ru/429e9899
OeJIKoB
92 XHUMHUYECKHE CBOMCTBA bubnuoreka [JOK
0eKoB https://m.edso0.ru/6237306d
A3oTcoaepxaiimne
TETEPOLMKINICCKHEC
03 COCJIMHEHUS. bubmmoreka [JOK
HyknenHoBbIE KUCIIOTHI: https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHUE U
Omonornyeckas poJib
94 [IpakTrueckas padora Ne bu6anorexa [JOK



https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

4. Pemienue
AKCIEPUMEHTATBHBIX
3aJ1a4 110 TEME
"A3oTcoaepxalnue
OpraHUYecKue
coenuHeHus"

https://m.edsoo.ru/8e3c02d1

95

[Ipaktuueckas pabora No
5. PemieHue
AKCTIEPUMEHTATBHBIX
3aJ1a4 I10 TEME
"Pacnio3naBanue
OpraHUYeCKUX
coeMHEeHHI"

bu6anorexa IIOK
https://m.edsoo.ru/bde3fdf6

96

KontponsHas pabota mo
Teme "A3oTcoepkaiine
OpraHUYeCKHue
coenquHeHug"

bu6anorexa IIOK
https://m.edsoo.ru/ce561bc7

97

OCHOBHBIC TIOHATHS
XAMUH
BBICOKOMOJIEKYJIIPHBIX
COCJIMHEHUH U METObI UX
CHHTE3a —
MOJTUMEPU3ALTUS U
MMOJIMKOHIEHC AL

bu6anorexa [JOK
https://m.edsoo.ru/7aa63ebd

98

IImacTmaccel. Y Tunn3anus

bu6anorexa [JOK



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd

U niepepaboTKa IIacTUKa

https://m.edso00.ru/82242e0f

D1acTOMEpHI:
HATYPaJIbHBIHN

CUHTETUYECKUE KayUyKHU.
Pe3nna

bu6anorexa IIOK
https://m.edsoo.ru/246103ec

Bonoxkna: HaTypanbHbIe,
UCKYCCTBEHHBIE,

100 CHUHTETHYECKHUE.
[Tonmumeps! cieruaiIbHOTO
Ha3HAYECHUS

bu6anorexa IJOK
https://m.edsoo0.ru/5963a601

[Ipaktuueckas pabora No
6. Pemenue

101 AKCTIEPUMEHTATBHBIX
3aJ1a4 110 TEME
"Pacnio3naBanue

I1acTMacC U BOJIOKOH"

bu6anorexa IIOK
https://m.edsoo.ru/3aebd77a

O060011eHNE U
CHCTEMaTH3aIs
102 W3Y4YEHHOTO MaTepuasa 1o

TEME
"BBICOKOMOJIEKYJIIPHBIE

coenquHeHud"

bu6anorexa [JOK
https://m.edsoo.ru/6a22b1e8

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KVIACC

Kosun4ecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBLIE

Jrj;-,n Tema ypoka Beero Kourpoasusie | IIpakruyeckue | 00pazoBaTelIbHbIE
padoThI padoThI pecypchol
1 AtoMm. CocTaB aTOMHBIX fJIED. 1 bubnmnorexa [{IOK
XUMUYECKHH 371eMeHT. V30TOIbI https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3JeKTPOHHBIX 000JI0UeK 1 bubnuoreka [JOK
aTOMOB, KBAHTOBEIE YKCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccuduxanuys XuMuaecKkux 1 bubnuoreka [JOK
3JIEMEHTOB (S-, p-, d-, f-amemenTHI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpOHOB 11O 1 bubnuoreka [JOK
aTOMHBIM OpOUTAIIIM https://m.edsoo.ru/f5f750fe
5 | arouos sneweron scunommonn | 1 biGmiorera LIOK
. https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSITHUU
6 DNeKTpOHHBIE KOHDUTYPALTH 1 bubnmnorexa [IOK
MOHOB. DJIEKTPOOTPHIIATEITHHOCTh https://m.edsoo.ru/a0764b24
[lepnoauueckuii 3aKOH U
[Iepuoguueckast cucrema
7 XUMUYECKHX 351eMeHTOB /I, H. 1 bubmmoreka [JOK
Meneneena, CBSI3b C https://m.edso0.ru/16957c01
COBPEMEHHON TEOPUEN CTPOECHUSA
aTOMOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTH NU3MEHEHUS
CBOMCTB XUMHYECKUX 3JIEMEHTOB

cucremax. [Ipencrasnenue o

8 1 00pa3yeMbIX UMH MPOCTHIX U bubamorexa LHOK
https://m.edsoo0.ru/f8468927
CJIOKHBIX BEIIECTB MO IPYIIaM U
nepuoiam
9 CucremaTuzaiys 1 00001meHue bubmmoreka IIOK
3HAHUH 10 TEME https://m.edso0.ru/8fad2942
Buapl xuMHudyeckoi CBSI3H.
Mexanu3mbl 00pa30BaHUs
10 KOBaJIEHTHOU CBF:ISI/I. Bonopoanas bubmmorexa OK
https://m.edsoo.ru/5a8072af
CBsI3b. MEXMOJIEKYJIIPHbIE
B3aMMOJCHUCTBUS
BaneHTHOCTH U BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b bu6anorexa IIOK
11 .
AJIEKTPOHHOMN CTPYKTYPBI MOJIEKYI https://m.edsoo.ru/3d2ca093
C UX TEOMETPUUECKUM CTPOCHUEM
IIpencraBiaeHns 0 KOMILUIEKCHBIX
12 C(FGILHI/IHGDHI/MK COCTaB U bu6mmorexa OK
https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MOneKyJIsIpHOTO 1
13 HEMOJIEKYJISIPHOTO CTPOCHMUSI. bubnuoreka [JOK
Tunel KpUCTATUTMYECKUX PEMIETOK https://m.edsoo0.ru/e167635b
1 CBOMCTBA BEIIECTB
14 [TonsATHE O MUCTIEPCHBIX bubnuoreka [JOK

https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4

KOJUIOMJIHBIX PacTBOpax

HctuHHBIE pacTBOPBLI:
HACBIILIEHHBIE U HEHACHILICHHBIE,

bu6anorexa [JOK

15 pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 Cnoco0bI BeIpaKEHUS bubnuoteka [JOK
KOHIICHTPAIIUH PACTBOPOB https://m.edsoo0.ru/328e653a
Pemenue 3agau c
UCITOJTb30BAaHUEM TTOHSTHIM
17 "MaccoBas 10151 paCTBOPEHHOTO bubnuoreia LIOK
W https://m.edsoo.ru/785e0ab4
BemecTna', "MospHas
KOHIIEHTpauus"
18 Kiaccudukanys u HOMEHKIATypa bubnuoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/bf9e108d
19 Cucremaruzanus 1 000011IeHIE bu6anorexa IIOK
3HaHUH 1O TeMe https://m.edso0.ru/8d2c6a3a
KontponsHas pabota mo remam
"CTpoeHue aToma.
[lepnoauueckuii 3aKOH U
20 [Tepuoguueckas cucrema bu6anorexa [JOK

XAMHUYECKUX 31eMeHTOB /. 1.
Menpeneepa", "CtpoeHue
BeniecTBa. MHorooOpasue
BelecTB"

https://m.edsoo.ru/70a60aa4



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4

21

Knaccuduxanus XxumMuaeckux
pEaKLHil B HEOPraHUYECKOU U
OPraHNYeCKON XUMHUH. 3aKOH
COXpPAHEHHMS MacChl BEILIECTB;
3aKOH COXPaHEHUS U
IpPEBPALIEHUS SHEPTUU [IPU
XUMHYECKUX PEaKIUAX

bu6anorexa [IOK
https://m.edsoo.ru/6335cdd2

22

TemnnoBbie 3G HEKTh XUMUUECKUX
peakuui. TepMmoxumuueckne
ypaBHEHHUSI

bu6anorexa [JOK
https://m.edsoo.ru/d1db86da

23

Brruucnenus no YPaBHCHUAM
XUMHYCCKHX peaKuHﬁ u
TCPMOXUMHUYCCKHUM YPABHCHUAM

bu6anorexa IIOK
https://m.edsoo.ru/87b13954

24

CKOpOCTh XUMHUYECKOU pEaKIn,
e€ 3aBUCUMOCTD OT PA3INYHBIX
dakTopoB. Katanus u
KaTaJIn3aToOPhI

25

['oMorenHnbie 1 T€TEPOreHHBIE
peakiuu

26

[Ipaktuueckas pabora Ne 1 mo
TeMe "BiusiHue pazinyHbIX
($haKkTOpOB Ha CKOPOCTH
XUMHYECKOU peakiuu'

bu6anorexa [JOK
https://m.edsoo.ru/1facaldl

27

OO6patumMeblie U HEOOpaTHUMbIC
peakunu. XuMHUYECKOE

bu6anorexa [JOK
https://m.edso00.ru/3095219b



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b

paBHOBecHE

[Ipaktuueckas pabora Ne 2 no
TeMe "BinsiHue pazinyHbIX

bu6anorexa [JOK

28 (aKTOpOB Ha MOJIOKEHHE https://m.edsoo.ru/3bf34e17
XUMHYECKOTO PABHOBECHS "

DIIEKTPOIUTHYECKAS

29 nucconuanus. CunbHbIC U clladbie bubmmoreka IIOK
a5eKTpoauThl. CTEneHb https://m.edsoo.ru/5f766bdf
JTUCCOIUAIINN
HNonHoe mpou3sBeieHUE BOIBI.

30 Cpena BOIHBIX pacTBOPOB. bubnuoreka [JOK
Bonoponnsiii mokaszarens (pH) https://m.edso0.ru/3966ca89
pacTBopa
I'maponu3s coneit. Peakiuu,

31 Hp(ilfeKaEMHe B paCTB(I)lan Bubmmorexa LIOK

https://m.edsoo.ru/09d5a9bd
AIEKTPOIUTOB
IIpaxTueckas padora Ne 3 o
32 TGII)VIG "XI/IMI/I‘IefKI/IC peakIuu B bubmmorexa HOK
. https://m.edsoo.ru/2e3daeb0
pacTBOpax 3JE€KTPOJIUTOB
OkucnuTensHo-

33 BOCCTAHOBUTEIILHBIE PEAKIUH. bubnuoreka [JOK
Baxueiimme okucInuTenu u https://m.edso0.ru/56226060
BOCCTAHOBHUTEIH

34 MeTton 3E€KTPOHHOTO bu6anorexa [JOK



https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060

(97IEKTOHHO-UOHHOT0) OanaHca

https://m.edsoo.ru/fb691387

35 DIIEKTPOJIN3 paCTBOPOB U bubnuoteka [JOK
pacIiaBoOB BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemienue 3aau pa3nuyHbIX TUIIOB bubmmorexa HOK
https://m.edsoo.ru/5a859d16
37 Pemenue 3a1ay pa3inyHbIX TUIIOB Bubmmorexa LOK
https://m.edsoo.ru/5afa265d
Cucremaruzanus 1 0000IIeHNE
38 3HAHUM I10 Tellxl/le "XI/IMHIII:CKHe bubmmorexa IOK
. https://m.edsoo.ru/c161eb85
peakiuu
39 KonTtponbshas pabora o reme bubnmnorexa [{IOK
"XuMuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonoxxeHne HEMETaJIJIOB B
[lepnoguueckoit cucreme
40 XUMHYECKUX 3eMeHTOoB /1. 1. bu6anorexa IIOK
MenpeneeBa u 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHUsA uX aToMOB. Duznyeckue
CBOMCTBAa HEMETAJIJIOB
Annorponus HeMeTauioB (Ha
41 HpI/IMZII;e KHUCJI0pOJa cepbl( bubmoreta LIOK
’ ’ https://m.edsoo.ru/ef92c91c
docdopa u yraeposaa)
Bonopona: nonyuenue, Butniorexa [IOK
42 buznUecKre 1 XUMUYECKUE

cBoiicTBa. ['mapuast

https://m.edsoo0.ru/0aa8f613



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

['aorennl: HaX0XK/I€HUE B
MIPUPO/IE, CIIOCOOBI MOTYyUYCHHUS,

bu6anorexa [JOK

43 Gu3nMUecKue U XUMHYCCKHE https://m.edsoo.ru/4e223795
CBOMCTBA
I"anorenoBogopoasl. Baxneimne
44 KI/ICJIOpOIICOJIIIeg)KI:lHII/Ie bubamorexa LOK
https://m.edso0.ru/6b3255e6
COCJIMHCHUS raJIOTCHOB
JlaGopaTopHbi€ ¥ IPOMBITIICHHBIC
CrIoCOOBI TTOTyYEHHUS TaJIOTCHOB. bubnuoreka [JOK
45
[TpumeHeHHE TaJIOTCHOB U UX https://m.edsoo.ru/6971aca4
COEeIMHEHUN
IIpaxTnueckas padora Ne 4,
46 PGI?HIGHI/IG BKCHGI;)I/IMGHTEUILHLIX bubmmorexa [IOK
https://m.edsoo.ru/8b26fecd
3axayd 1o teme '"T"anorensr”
Kucnopon: mabopatopusie u
IIPOMBIIIIEHHBIE CITOCOOBI
47 HEJIyTIeHI/IH dbuznyeckue u Bubanorexa LIOK
’ . https://m.edsoo.ru/c8abc36a
XUMHu4eckue cpoiicTna. O30H.
[IprMeHeHne KUcIopoaa u 030Ha
48 OKcHUJIbl ¥ IEPOKCH/IBI bubmorexa HOK
https://m.edso0.ru/5¢8816a0
49 Pemenue 3ama4y pa3nuyHbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/2b6d8b4b
50 Cepa: HaxoXeHue B PUPOJIE, bubnuoreka [JOK



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b

CrocoO0BI MoTy4YeHUs!, PU3NUECKUE
1 XUMHAYECKUE CBOMCTBA

https://m.edsoo.ru/46afael6

o1 CepoBonopo, CyIbpuIsl Bubmmorexa LOK
’ https://m.edso0.ru/7¢875999
Kucnopoaconepxaiue
52 coeﬂnrll)elfnﬂ Hcerp:LI. ISCO6€HHOCTI/I bubmmorexa HOK
. . https://m.edsoo.ru/8cfa2548
CBOWCTB CEPHOU KHCIIOTBI
[Ipaktuueckas padora Ne 5.
53 Pemienue skcriepuMeHTaIbHBIX bubmmnorexa [IOK
3ajay o reme "Cepa u e https://m.edsoo.ru/0afb05e4
coenquHeHus"
A3OT: HaXOXJIEHUE B IPUPOJIE,
54 CrocoOBbI TTOTyYeHHUs, PU3NIECKHE bubnuoreka [JOK
Y XUMHYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconepxamme
55 COGI[H}II)GBIfﬂﬂ §3§Ta.n(l)co6eﬂﬂocm bubmorexa IOK
B . https://m.edsoo.ru/e2965afe
CBOMCTB a30THOM KHCJIOTBI
56 [Ipumenenue a3ora u ero bubnuoreka [JOK
COCTMHEHUN. A30THBIC YI00pCHUS https://m.edso0.ru/129f5059
docdop: HAXOKACHUE B IPUPOJIE,
57 CIIOCOOBI TTOTyYeHHUS, PU3HICCKUC bubnmoreka [JOK

U XUMHWYECKHUE CBOUCTBA.
dochuast u hochun

https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec

Oxkcuast pocdopa,

58 dbocdhopcoaepkaiye KUCIOTHI. bubmorexa OK
. https://m.edsoo.ru/c7a2d429
Comnu dhochopHO KUCITOTHI
IIpumenenue gpocdopa u ero
59 ccf)em/IHeHI/H?I. g;oc(g)oiHHe bubnmorexa LIOK
https://m.edsoo.ru/a218070a
yno0peHus
[Ipaktuueckas padora Ne 6.

60 Pemienue skcriepuMeHTaIbHBIX bubmmnorexa [IOK
3aja4 1o Teme "A30t u dochop u https://m.edsoo.ru/8175ac3f
UX COeTMHCHU"

Yrieposa: HaxoXJIeHUE B IPUPOJIE,

61 AJUIOTPOITHBIE MOIU(PUKAITIY; bubnuoreka [JOK
(GHU3NYECKUE ¥ XUMUYECKHE https://m.edsoo.ru/1eb19f9%e
CBOMCTBa, NPUMEHEHNE
Oxcup yraepona(ll), oxen

62 yrneplcl);,a(l\ll)) I;F(OJ'I)BHaH KfICJ'IOTa bubmmorexa [IOK

) ’ https://m.edsoo.ru/dba58adf
u €€ conu
63 Pemenne 3amau pa3muyHbIX TUIIOB bu6morexa OK
https://m.edso0.ru/6029b609
Kpemnmnii: HaxoxaeHue B

64 IPUPOJIE, CTIOCOOBI TIOTYYCHUS, bubnuoreka [JOK
buznuecKre u XUMUYECKUE https://m.edsoo.ru/143558ab
CBOICTBA

65 Oxkcup kpemuusi(1V), kpemHueBas bubnuoreka [JOK



https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

KHCJIOTa, CUJIMKAThI

https://m.edsoo.ru/3170e7b1

IIpruMeHeHne KpeMHUs U €ro

bu6anorexa [JOK

66 coenuaenuii. CTeKo, ero https://m.edsoo.ru/393cdac0
TIOJTy4YEHUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemienue 3amau pa3nuyHbIX TUIIOB bubnmorexa LOK
https://m.edsoo.ru/b624f801
68 CucremaTuzaiys 1 00001meHue bubmmoreka IIOK
3HaHMi o Teme "HemeTamisr" https://m.edsoo.ru/6e864db5
69 KonTtponbshas pabora o reme bubnmnorexa [{IOK
"Hemertauisr" https://m.edsoo0.ru/d0484c76
AHanu3 pe3yiabTaToB
70 KOHTpOJII;:HOyﬁ paboTHI, KOPPEKIIHS bubnuoreia LIOK
’ https://m.edso00.ru/2b7e9510
omurboK
[Tonoxxenne MeTauioB B
[lepnoguueckoit cucreme
71 XAMHUYECKHUX 3JIEMEHTOB. bubmuoreka [IOK
Oco0eHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JIOYEK aTOMOB
METaJIJIOB
OO6mue pu3nyecKre CBONCTBA
72 MG::JIHO(E. [Ipumenenue MeTamioB bubmoreta LIOK
https://m.edsoo.ru/51dac9d3
B OBITY ¥ TEXHUKE
73 Cnnasel MetasuioB. Kopposus bubnmoreka [JOK

MCTaJIJIOB

https://m.edsoo.ru/42b872e3



https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3

bu6anorexa LJOK

74 Pemenne 3a1a4u pa3nuyHbIX TUIIOB htts://m.eds0o.ru/e3de37b6
DIIEKTPOXUMHUYECKUN P
75 Hanpjlzcennﬁ MGT&HHOE. OOmue bubnmoreia LIOK
https://m.edsoo.ru/94eb377a
CrocoObl MOTYUYEHUS] METAJIOB
OO6m1as xapakTeprucTUKa METalJIOB
|A-rpynnst [leprnoanyeckoi
CHCTEMBI XMMHYECKUX 3JICMCHTOB.
76 Hatpwuii u kanuii: nonyyeHue bubamorexa LOK
’ https://m.edsoo.ru/e12c26b3
bu3uYecKre U XUMHYECKHE
CBOMCTBa, MPUMEHEHNE MPOCTHIX
BEIICCTB U MX COCTUHCHHI
OO6m1as xapakTeprucTUKa METaJlJIOB
l[IA-rpynnsl [lepuognueckoit
CHCTEMbI XMMHUYECKHX 3JIEMEHTOB.
77 Maruauii ¥ Kajapluii: TOJy4YeHue bu6morexa [OK
’ https://m.edso0.ru/7c3e49c0
br3uYeCKre U XUMHIECKHE
CBOMCTBa, MPUMEHEHHNE MPOCTHIX
BEIIECTB U UX COCAUHCHUI
JKécTKOCTh BOABI M CIOCOOBI €& bubmmoreka [JOK
78
yCTpaHEHUs https://m.edsoo.ru/c74bfae9
AJIOMMHUMN: TIOTy4YEeHHE,
79 busnueckue u XI/IyMI/I‘-IeCKI/Ie brbmmorexa LOK
. https://m.edso0.ru/0e79b266
CBOMCTBA, MPUMEHECHUE
80 AMdoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266

TUIPOKCHIA ATIOMUHUS,
TUJIPOKCOKOMILIIEKCHI alFOMUHHS,
UX IPUMECHEHUE

https://m.edsoo.ru/5d12d318

81 Pemenue 3a1ay pa3nuyHbIX TUIIOB
[Ipaktuueckas padora Ne 7.
82 Pemienue skcriepuMeHTaIbHBIX bubnmnorexa [{IOK
3a7a4 1o Teme ""MeTanibl https://m.edsoo.ru/27a4af43
[JIABHBIX MOArpymnm"
OO61ast XxapakTepuCTHKa METaJIOB
83 noOouHbIX noarpynn (b-rpymm) bubmmnorexa [IOK
[Tepuoauyieckoit CUCTEMBI https://m.edso0.ru/610d7431
XUMHUYECKUX IJIEMEHTOB
duznyeckre 1 XMMUYECKUE
84 CBOICTBa XpoMa U €T0 bubmorexa LIOK
- https://m.edso00.ru/9911bef3
COEIMHEHNH, X IPUMEHEHHE
Baxueiimme coequHeHus
85 Maprasiia. HepMjHraHaT KaJIus Bubanorexa LIOK
y ’ https://m.eds00.ru/039d69c8
€ro OKUCJIUTENIbHBIE CBOMCTBA
PusnuecKkue U XUMHYECKHE
86 CBOICTBA K€JI€3a U €r0 bubmmoreka [JOK
coenuHeHui. [Tonyuenue u https://m.edsoo.ru/1b7f8741
MIPUMEHEHUE CIUIABOB JKEJIEe3a
87 duznyeckue U XMMUYECKHUE bu6anorexa [JOK

CBOMCTBA MEJIM U €€ COCIUHCHUIA,

https://m.edsoo.ru/2bc0f954



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

HUX IIPUMCHCHUC

Ddusznueckre 1 XUMHUUYECKHUE
CBOICTBA IIMHKA U €T0

bu6anorexa [JOK

58 COCIUHCHHI, X PUMCHCHHE. https://m.edsoo.ru/b1f2beal
['uApOKCOKOMITIIEKCHI IIMHKA
[Ipaktuueckas padora Ne 8.

89 Pemienue skcriepuMeHTaIbHBIX bubnmnoreka [IOK
3a11a4 110 TeMe "MeTaiuibl https://m.edsoo.ru/a6e352ea
noOOYHBIX MOArpyIH"

90 Pemenue 3amay pa3nuyHbIX TUTIOB bubmorexa LIOK

https://m.edsoo.ru/a8b83d83

O0600m1IeHue U cucTeMaTH3aIus

91 I/ISy‘{eIPIIIHOFO MaTepuana mo TIZ:Me bubmorexa LIOK

https://m.edsoo.ru/e91fe975

"Meraibr"

92 Kontponbsuas paboTa 1o reme bubnuoreka [JOK
"MeTtamis" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB

93 KOHTponEHO};I paboTHI, KOPPEKIIHS Bubanorexa LIOK

’ https://m.edsoo.ru/9ebff2fd

(01115 (10 3
Ponp xumuu B obecrieueHnn
YCTOMYHUBOTO Pa3BUTHUSA BuGmiorexa LJOK

94 yenoBeuecTBa. [lonarue o

HAaY4YHBIX MCTOJdaX NCCICAOBAHUA
BCIHICCTB

https://m.edso0.ru/080fe1f0



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
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https://m.edsoo.ru/e91fe975
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HaquLIe IMPHUHOUIIBI OpraHrn3aliun

95 XUMHYECKOTO IPOU3BOJCTBA. 1 bubnmnoreka [{IOK
[TpoMbIIIICHHBIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYeHHUS BaXKHEUIITNX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE

96 OKpY>Karomien cpE):[LI U ero 1 Bubmmorexa LOK

https://m.edsoo0.ru/9f11bf51
MOCJICICTBUS

97 XHUMHUS U 310POBBE YEIOBEKA. 1 bubmmnorexa [IOK
JlekapcTBEHHBIC CpPE/ICTBA https://m.edsoo.ru/a6552721
Xumus iuid. Posib Xxumun B

98 O6€CHC‘{CHIII/III/I [MUIIEBOM 1 bubmmorexa [OK

https://m.edsoo.ru/1f7b5bd?2
0e301acHOCTH

99 Kocmernueckue u mapdromepHbie 1 bubnuoreka [JOK
cpeactBa. bertoBast Xumust https://m.edsoo.ru/da42d5a9
XUMHUS B CTPOUTEIIbCTBE.

100 BamHeﬁm;: CTPOUTEIIbHBIC U 1 Bubanorexa LIOK

https://m.eds00.ru/61e69003
KOHCTPYKIIHOHHBIE MaTEPHUAIIBI
XUMHS B CEIIbCKOM XO3SIMCTBE.
101 Opranunueckue U MUHEPAIbHBIE 1 brbmorexa OK
https://m.edsoo.ru/fd39587d
yIOOpeHHS

102 CucremaTtuzamus 1 00001IeHne 1 bubmmoreka [JOK

3HaHUH O TeMe https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB TIO 102

I[TPOTPAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus, 10 knacc/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUYeHHON
oTBeTCTBEHHOCTHIO «JJPODA»; Akiinonepnoe obuectBo «M3narenscTBo
«IIpocsewmenue»

* Xumus, 11 xnacce/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUUYECHHOM
oTBeTCTBEHHOCTHIO «JJPODA»; Akinonepnoe obiectBo «M3narenscTBo
«IIpocsenienue»

* Xumus, 10 xknacce/ 'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxkiinonepHoe obmiectBo «M3matenbeTBo
«IIpocBenienue»

* Xumus, 11 knacce/ T'abpuensia O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
O0TBeTCTBEHHOCTHIO «[[PODAY; AxkiimonepHoe obmiecTBo «M3matenbeTBo
«IIpocsenienue»

METOANYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa « Xumus Meroaudeckoe rmocooue —
0a30BbIi ypoBeHBY» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111as XuMus B TeCTax, 3a7avax,
ynpaxkaeHusx. 11 kimace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KontponbHbie 1 ipoBepoUHbIe paboThI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Breaenckas «Xumus 11 knacc:
Hacronpnas kaura qis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kaura qis yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agauu 1o XUuMHUU U
crocoObl ux pemeHus» - M.: «JIpoday, 2021rox.

7. B.I'. lenncoBa «Xumus 11 knacc moypodHbIe IJIAHBI IO YUEOHUKY
0O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpam» Yuurens 2018rom.

8. M.A.Psa6oBa, Y.}O.Hesckag, P.B.JIuako «Tectel mo xumuu 11 xiracey, -
M.: Dk3ameHn, 2019r.

9.9. O.C.T'abpuensn, N.I'.octpoyMoB « XMMHUYECKUI1 IKCTIEPUMEHT B LIKOJIE
11 kmaccy; - M.: JIpoda. — 2019 rog.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

1.51Knacc (yaklass.ru)

2. 0I'D-2022, Xumus: 3ajaHus1, OTBETHI, PEIICHUS.

3. O6yuarorias cuctema Jmutpust ['ymuna (sdamgia.ru)

4. www.edios.ru - Dioc - HeHTP AUCTAaHIIMOHHOTO 00pa30BaHUs

5. http://school-collection.edu.ru — enqunast komnekius udPOBBIX
00pa30BaTelIbHBIX PECYPCOB

6.chem.msu.su - "Xumunyeckas Hayka u oopazoBanue B Poccun"
7. school-sector.relarn.ru - "Xumus gt BCEX"
8.alhimik.ru - "Anxumux"
9. http://chemistry-chemists.com/Videoll.html - Bumeo XuMu4ecKUX OMBITOB

10.ITopran uHPpOpMAIMOHHOMN NOAJAEPKKH €IMHOTO TOCYAapPCTBEHHOTO
HK3aMeHa

11.®enepanbHbIil IEHTP TECTUPOBAHUS
12. ®UIIN. Bauk TecTOBBIX 3aMaHUN

13. Poccuiickuii 0611e00pa3oBaTeIbHBIN TOPTAI
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