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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yuérom KoHnenuuu mnpemnosaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oeneparuu Ha niepuoa 10 2025 roga» (Pacnopstokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, TPU3BAHO OOECHEYUTh O0O0IIE0O0Pa30BATENbHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISICTCS OJJHON W3 MMPUOPUTETHBIX JUCIUILINH.

B mnporpamme 1o XMMHM Ha3HAaY€HUE TMpeaMeTa «XUMHUS» [OIy4daeT
HOJPOOHYI0  HMHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIIOTCA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil o
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHUIIOB CTPYKTYPHUPOBAaHUS M IOCIENOBATEIBHOCTU
U3y4YeHUs Y4eOHOro Marepualia, KOJIMYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yriayOGnE€HHOTO U3yUEHUsI XUMUU:



e YCTaHaBIMBAaeT WHBApPUAHTHOE MPEAMETHOE COJIEep)KaHue, 00sa3aTeNbHOEe
JUIST W3Y4YEHUsS B paMKaX OTACHBHBIX MpOQUiIeH, NpemrycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSL U3yYCHUSI OTACTBHBIX TEM,

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3yUeHHUs MpeaMeTa
Ha yrIyOJE€HHOM YPOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmiero 0o0pa3oBaHUSA, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TI03HABATENIbHBIX  JEUCTBUH  OOYyYalOIIErocss MO  OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOTo MpeameTa
«Xumus» OCTaéTcsi BO3MOXXHOCTb BBIOOpa €ro BapUaTUBHOW COCTABIISIFOIIEH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBHUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ koHuentyaimbHbIMM mnosiokeHusmu PI'OC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  A3TalnoM  MOJYYEHHs  XMMHUYECKOIO
oOpa3oBaHHS B paMKaX W3yYCHHUS CHCIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MpOo(ecCHoHaILHOTO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs OPUEHTHUPOBAHO
MPEUMYIIIECTBEHHO Ha paclIMpeHue W  yriayOJieHHe TEeOpPeTHUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue ImpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHN pallMOHANU3alMU y4eOHOTo Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
SABJIIOTCS  yIIyOnéHHble Kypchl — «Opranuwdeckas xumus» U «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepkanus KypcoB «Opranuwdeckas xumus» ©u «OO0mas wu
HEOPTaHUYECKasi XUMHUS» COCTABIISET COBOKYIMHOCTh MPEIMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUHA 00BEM  (PAKTOIOTHUECKOTO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBaX MX COCJUWHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJICHUS
IIPEICTABICHUN O CTPOEHUM BEILECTBA, XMMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEeaKIMii, pacCMaTPUBAEMbIX C TOUKHU 3PECHUSI XUMUYECKOU KUHETUKHU
U TepMoaMHamMuKU. WM3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl  XMMHUYECKHX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX IMPEJCTABICHUSAX O CTPOCHUU aToMa. XMMHUUYECKasl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomojiHgeTcs  (QOPMUpPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHil.

Oco0oe 3HaueHue HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yTIIyOJIEHHOTO YPOBHS U3YUYCHUS IS KJIACCOB ONMpeAeEéHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JONOJHEHUH K oOumel cucreme
MPEAMETHBIX 3HaHMI) OKa3bIBAIOT BIUSHUE CMEXKHBIC MpeaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
W3Y4YCHUU TIpeJMeTa B JAaHHOM Ciydyae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUN B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJsIpHasi Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XHWMMKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIITHOCTHU TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUS.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3y4deHHUS NpeaMera Mpearnosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUsS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl YEJIOBEKa, a TaKXkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMUYIECKOTO ITPON3BOJICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB,;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MEepBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTAHUE YOEXKAECHHOCTH B TO3HABAEMOCTU SIBJICHUU TIPUPO/IBI,
YBOKEHHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATIbHBIX U TBOPUYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHON MpodeCcCHOHaTBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHpoBaHHEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOINOIH30BAHUSA,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKON eI TEIHLHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl TUOpUIM3AIMM ATOMHBIX opOuTanei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wW30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBinenne o KilacCU(pUKALMKM OpraHuyYeckux BewiecTB. lloHsTHe o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepusa. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, W30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['oMosorudeckuit psijy ankuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrne CBOWCTBA AJIKUHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriaeBoaopoisl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM paJuKalle, PEaKUMH NPHCOCAUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TePMUYECKUN, KATATMUTHUECKHI), pU(GOPMHUHT, TUPOIHU3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TaJloTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyly, IMaHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue GU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peaKkiuii yriaeBoJ0pOIOB Pa3IMYHBIX KJIAcCOB (0OeciBeYMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HTWICHA U
M3YUYCHHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ Koyuiekuusmu «HedpTts» u «Yronby, ¢
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorumdeckuit psan, oOmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMHU.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBHMYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKLUH 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHHU3ME peakuil HYKJICO(PHIBHOTO 3aMeIeHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIornueckue psifbl albJIerujioB U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHUs U IPUMEHEHUE aIbJACTUI0OB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCIOT. XMMUYECKHE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['oMonoruueckuil psia, oOwmwas Gopmyia, HU30MEPHS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKHUPOB, COACPIKAIIUX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuasl). MoHocaxapuIbl: TJIIOKO3a, (pPYKTO3a, rajakro3a, puodosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbT03a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl W3YYEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC pPEaKIMU Ha albJAeTH]bl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bI ¢ TuapokcuaoMm memau(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A30TCoaep:Kale OPraHuYecKne CoeTUHEeHU .

AMWHBI — OpraHUYECKUe MPOM3BOAHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apOMaTHYCCKHE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] M TpUMeHeHHne anudarhyeckux amMuHOB. [loiyyeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAIUU, OOpa3oBaHWE TENTUIHOW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

DKCNEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKW, peIIeHHEe OHKCICPUMEHTAIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanme OpraHUYEeCKue COCIIMHCHHUS) n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIINE MOJUMEPHI, OMOpa3iaraéMble MOJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJSIpHOM (OPMyJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKIMi W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYUHbIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKIECHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKUi 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NMEPUOIAUECKOrO 3aKOHA U llepHomnueckor CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBaA3u. BoxopoaHas CBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

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

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBpaICHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTtuMble 1 HeoOpaTUMbIC PeaKIMU. XUMHUEeCKoe paBHOBecre. KoHncTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulbHbIE U cla0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnuTenb W BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHS W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCINEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pa3ioKEHHE TEPOKCHIA BOJIOPOJAa B IMPUCYTCTBUM KaTalu3aTtopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeraiuioB B llepuogmueckon cucremMe XUMHYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. ITlomydyenue, ¢pusndeckne M XHMHYECKHE CBOMCTBA: PEaKIUU C
METaJJIaMHd M HEMETaJUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapuibl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTYyYCHHUS
rajgoreHoB. [[puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoicTBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3MUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenme B mpupome, CHocoObl MOMydeHUs, (U3HUCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIAOM, H €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMydeHHs, (U3NUEecKHe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leprondeckol cCUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJIyYeHUS METaJJIOB: TUAPOMETAILTYPrus, NUPOMETAILUTYPIHs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmeTamioB |A-rpynmnel [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XHWMHYECKHE CBOMCTBAa MapraHia M €ro COEOUHEHHU.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpl,
rugapokcuabl u conu xernesa(ll) u xenesa(lll). TlogydyeHne u npuMeHEHHE Kene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUIPOKCUIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, M3Yy4YEHHE KOJUIEKIMH «MeTaulbl M CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«T"anorens», «Cepa u €€ coeaMHEHUs», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertasbl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOArPYII.

XuMHS ¥ KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax II0O3HAHHWS W METOAOJOTHA HAyYHOIO HCCIEIOBaHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BaXKHEUIINX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi ® 340pOoBbe uenoBeKa. JlekapcTBeHHble cpencrtBa. Ilpasuna
MCITIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHSI TAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib xumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTe€pUalibl, KPACKH, CTEKIIO, KEpaMUKa.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CJIH OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIIECTBA B pacTBOpPE, MOJHM BBbIXOJA MPOAYKTa pPEaKLUHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpH HU3yYeHUHM oOmed
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 MCIOJIb30BAHUE KAK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITHM, TaK ¥ MOHSITHH, MPUHATHIX B OTJEIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTrO IIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €IMHUIBI U3MEPEHHUS, CKOPOCTh, DHEPTHsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOMAeMbIE, TOIIIMBO,
pecypchl.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



nperaaparoB, IMMPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHATIOB, J3JICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSTEIBHOCTHBIM IMOAXOJIOM B CTPYKTypeE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACIICHHIO; HATMYNE MOTUBALUH K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEJILHOM M MPAKTHUUYECKON JesATEIbHOCTU
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHHUS 00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJIoicHUsT TIpaBWJI 0Oe30macHOro oOpalleHusl C BeIleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUI W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHON HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYATBLHONH TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIIEHUSI K MPUPOJIC KaK HUCTOYHHUKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOAUMOCTH WCIIONIB30BAHUS JOCTIKEHUNW XUMUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3JaHMM HOBOW 0a3bl MaTepUaANbHON KYJbTYpbl, B PEIICHUH TI100aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAy4yHbIX (AKTOB M HMECIOIIUXCA JaHHBIX C IEJIbI0 TOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI MTPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAYKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCcCIeA0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCAJIbHbIE y4e€OHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
I'PAaMOTHOCTH M COLIMAIBHON KOMIETEHIIUN 00Yy4atOIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCII0JIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMH;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKICHHS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSTEIHLHO C(OPMYJIUpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOIaTh 32 XOIOM
Ipolecca, CaMOCTOSATENIbHO IPOrHO3MPOBATh €ro pe3ysbTar, (OopMyJIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBLHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIpPaBOYHbIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIUM, HEOOXOAUMOW JUIS BBIMOJHECHHS Y4YeOHBIX 3a/aad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  NpEICTaBIICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpe3eHTalMel pe3yJbTaTOB IO3HABATEIBHOU ACSTENbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alud yueOHOro MpoeKkTa, U PopMyIUpOBATH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
XoJ1e 00CykIeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaIW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMbI IO XUMHUH Ha YriayOIEéHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
10 TTOJTYYCHHIO HOBOT'O 3HAHUS M IMPUMEHCHHIO 3HAHWN B PA3IMYHBIX YUSOHBIX
CUTyaIlUsX, a TAaK)Ke B PEabHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XUMuel. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojouka aroma, S-, P-, d-aToMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadKal, CTPYKTypHBIE (QopMynbl (pa3BEPHYTHIE, COKpanEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIAUHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] DHEPrUM TPH XUMHUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHWMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUA aTOMOB U TPYII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIWX  HAYYHBIX  MPUHIUIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPTAaHUYECKUX COCAUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISITh YPAaBHEHHS] XUMHUYECKUX PEAKIUN U PACKPbIBaATh UX CYLIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHUYECKHUX BEIIECTB JIJISl WILTIOCTPAIlUN
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynmne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMAaTUYECKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMAaJbMUTUHOBAS KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AQJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaXx;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCUY€Thl MO XHUMHUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C mepepadOTKOM
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W U3y4YEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O00OpPYIAOBaHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B IIEJISX COXPAHEHUSI CBOETO 3/I0POBBS, OKPYKAIOIIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAJIM3UPOBATh 11€J1eCO00PA3HOCTh NMPUMEHEHUS OPTraHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MHTEpHET U npyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD» OTPaXkKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKON, SHEPreTHUYCCKOW W TMHIIECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOJTHOU

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

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alisl aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JOUCCOLMALMS, CTEIEeHb JIMCCOLMALUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEaklH, CKOPOCTh XUMUYECKOW PeaKklny, XUMAYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS SJIEKTPOJUTHUECKON AUCCOLMALNU, NEPUOIUUYECKHIM
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKallUEe B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDPHOM H
HAJMOJIEKYJIIPHOM  YpPOBHSIX; TIPEJICTABIECHUS O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEPMOAMHAMMYECKMX W  KHUHETHUYECKHMX 3aKOHOMEPHOCTSIX  MX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAyYHBIX  MNPUHIOUIAX  XHMHUYECKOIrO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHECHUSIX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUMNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN Hu
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

cOPMHPOBAHHOCTh, ~ yMEHHUH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTaBy pEarupyrolmlux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, WU3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOUUYECKOTO 3akoHa [].
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuognueckort  cucremsl  J[.MI.  MengeneeBa,  uCHONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coeqMHeHUM no nepuogam u rpynmnam Ilepuwonmueckoin cucremsr [J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPXKAATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEJACTBOM COCTABJICHHUS DJIEKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCThL yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIECHUS PUCK-TI0Jb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHSI IPUMEHSATh 3TH 3HAHUS MPHU SKCIEPUMEHTAIILHOM UCCIEA0OBAHUU BELIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00bEMA ra3a 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHUUN: CAMOCTOSITEIbHO TUIAHUPOBATH U TPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHUE BIIUSHHUSI
pa3IMYHbIX ~ (PAKTOPOB HA  CKOPOCTh XUMHUYECKOW  peakiuu, PpelIeHUe
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh U OIEHUBATH MX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUH: COOJIOIATh MPaBUJIa TIOJIH30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPY KAIOLIEW MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHPOBAHHOCTh YMEHHUN: OCYUIECTBIISITh 1EJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT u Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
Konrpoububie IIpakTHyeckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX CoOeMHEHUN A. M. 8 https://resh.edu.ru/subject/29/10/
byrneposa
Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl
IT — .
2.1 PEJCIBHBIE yIICBROAOPOAR! — EIRAHL, 5 https://resh.edu.ru/subject/29/10/
[IUKIIOATKAHbI
H : .
2.2 CHPCACIILHBIC YIIICBOAOPOABL: AIKCHRL, 14 1 https://resh.edu.ru/subject/29/10/
aJIKa/INEHbI, AJTKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHbl) 8 https://resh.edu.ru/subject/29/10/
IT
2.4 PHPOIHKIE METORHHIAL YIICEOAOPOAOR 1 4 https://resh.edu.ru/subject/29/10/
ux nepepadoTka
2.5 ["asioreHnpon3BOAHBIE YTIEBOAOPOI0OB 4 1 https://resh.edu.ru/subject/29/10/
Hroro mo paznueny 35
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 11 1 https://resh.edu.ru/subject/29/10/
KapOonusbHble COeTUHEHUS: allbIETUIbI U
3.2 keToHbl. KapOoHoBbIe KucaoThl. ClIoKHBIC 21 1 https://resh.edu.ru/subject/29/10/

a¢upsl. XKupbr



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3.3 YrneBojbl 9 1 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 41

Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUS

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 1 2 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 12

Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS

5.1 BricokoMoekysipHbIe COeTMHEHUSI 6 1 https://resh.edu.ru/subject/29/10/

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 3 6



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3aesioB U TeM JuaexkTpoHHbIe (HU(POBHIE)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
II
1.1 SAKOT T T CPHOATIMECHAT CHETEMA 9 https://resh.edu.ru/subject/29/11/
XAMUYECKUX dieMeHToB /1. U.
Menneneesa
Crtpoenue BeniectBa. MHOrooopasue .
1.2 11 1 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHYECKUE PEAKITUN 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
2.1 ‘ Hemerannsl 31 1 3 ‘ https://resh.edu.ru/subject/29/11/
2.2 ‘ Mertasmibl 23 1 2 ‘ https://resh.edu.ru/subject/29/11/
Hroro no paszneny 54
Pazgen 3. Xumus u :Ku3Hb
M . X
3.1 CTOADT HOSHATIDE B XUMIH. MM T 9 https://resh.edu.ru/subject/29/11/
KU3Hb
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
[TPOI'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaunuyecTBO 4acoB
Hara JJIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Kontpoabn  IIpakTuyeckue
Bcero H3yYeHHs o0pa3oBaTe/ibHbIE PeCYpPChI
n ble padoTel  padoThI
[Ipenmer u 3HaueHue
OpraHNYECKON XMMUH, )
DEICTABICHIE O 1 https://resh.edu.ru/subject/lesson/6
peAl 149/start/170388/
MHOT000pa3uu
OPraHUYECKUX COCITUHCHHM
DNEKTPOHHOE CTPOEHHE _ _
aTOMA yrIeposa (OCHOBHOE https.//vandex.ru/V|deolpreV|eW/_18
1 BO3GYKIEHHOE 073236390995083212tmpl_versio
M B 1 n=releases%2Ffrontend%2Fvideo
cocTosHNs). BaneHTHbIe %2Fv1.1175.0%238176092b1729
BOSMOXHOCTH aTOMa 099818a461470f6d43650ch5f794
yriepoja
XuMH4YecKkas CBI3b B
OpPraHUYECKUX
coeqnHEHUIX. MeXaHu3MBbl 1
00pa3oBaHMs KOBAJIEHTHOM
CBSI3H, CIIOCOOBI pa3pbiBa
cBsI3eil
Teopus crpoeHus .
- — 1 https://resh.edu.ru/subject/lesson/6
P CORIX CoCIHE 149/start/170388/
A. M. Bytneposa
https://www.yaklass.ru/p/himija/10
Buasl nzomepun: ) ]
1 -klass/osnovy-organicheskoi-

CTPYKTypHas,

khimii-6490554/izomeriia-



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://yandex.ru/video/preview/1807323639099508321?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1175.0%238176092b1729099818a461470f6d43650cb5f794
https://yandex.ru/video/preview/1807323639099508321?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1175.0%238176092b1729099818a461470f6d43650cb5f794
https://yandex.ru/video/preview/1807323639099508321?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1175.0%238176092b1729099818a461470f6d43650cb5f794
https://yandex.ru/video/preview/1807323639099508321?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1175.0%238176092b1729099818a461470f6d43650cb5f794
https://yandex.ru/video/preview/1807323639099508321?tmpl_version=releases%2Ffrontend%2Fvideo%2Fv1.1175.0%238176092b1729099818a461470f6d43650cb5f794
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03

MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

izomery-6490525/re-89f4bcdf-
9ac1-4184-bcd8-ececbe6fee03

[Ipencrasnenue o
KJIacCU(UKALIUU U
cUcTeMaTH4YecKast
Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/726ee0
99-e1a9-410f-b8be-b4ch589aeadl

Knaccudukanms peakiuii B
OpraHUYECKON XMMUHU

bubmuoreka [JOK
https://lesson.edu.ru/lesson/c19e6f
fc-7d70-46cc-a9ee-ebfac27dea49

10

11

12

Cucremarusanus u
000011IeHrEe 3HAHU 10 TEME

AJKaHbBI: TOMOJIOTUYECKUNA
psin, obmas gpopmyna,
HOMEHKJIaTypa 1 U30MepHus,
3NIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

du3nyeckrue U XUMHUYECKHUE
CBOMCTBA aJIKaHOB

HaxoxneHue ankaHoB B
npupoze. CriocoOs!
NOJTY4EHHS U TPUMEHEHUE
AIIKaHOB

[ukmoankaHbl: o0Ias
dbopMyIia, HOMEHKIIATypa 1
U30MEpPHUsI, 0COOCHHOCTH

https://resh.edu.ru/subject/lesson/6
151/start/149993/

https://resh.edu.ru/subject/lesson/6
151/main/150012/



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/

CTPOCHUS U XUMUUYECKHUX
CBOMCTB, CITOCOOBI
MOJTyYCHUS U IPUMEHEHUE

13

14

Pewenne pacy€THbIX 33124
Ha OIpe/IeTICHHE
MOJIEKYJISIPHOM (hOpMYJIIBI
OpPraHUYECKOI0 BEIECTBA
10 MacCCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB.
CucremaTtu3zanus u
00o01IeHne 3HAaHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHI
psin, obmas gpopmyna,
HOMEHKJIAaTypa,
AIIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CtpyKTypHas 4 LUC-TpaHC-
U30MEepHsl aJIKEHOB

https://resh.edu.ru/subject/lesson/5
412/start/212563/

15

16

17

Pemenue 3agau: pacd€rsl o
YPaBHEHUIO XUMUYECKOM
peakuuu

duznueckre 1 XUMUYECKUE
CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

CniocoOsI oTyueHus u
MPUMEHEHUE AIKEHOB

https://www.yaklass.ru/p/himija/10
-klass/uglevodorody-
6579439/alkeny-poluchenie-i-



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79

primenenie-6895074/re-cd1c5edc-
2729-4d29-9494-6b19feadff79

18

[IpakTuueckas padora Ne 1
no teme "[lonyuenne
ITHUJICHA U U3YUYCHHUE eTO
CBOMCTB"

https://lesson.edu.ru/lesson/53cd23
79-2a45-43b1-9f67-7ebcdaf03cel

19

20

21

Pemenune pacu€THbIX 3a/1a4
Ha OIpPEJEIICHUE
MOJICKYJISIPHOU (hOPMYJIIBI
OPraHUYeCKOro BEUIECTBA
AJIKaueHbl: CONPSKEHHBIE,
M30JIMPOBAHHBIE,
KyMYJIMpPOBaHHbIE.
OcobeHHoCTH
ANEKTPOHHOTO CTPOCHUS

XUMHYECKHE CBOMCTBA
CONPSKEHHBIX JUECHOB

https://lesson.edu.ru/lesson/7dada0
27-8448-418f-b416-fbaledd4ab6d

https://www.yaklass.ru/p/himija/10

-klass/uglevodorody-

6579439/alkadieny-6899278/re-b

22

23

CnocoOsl nony4eHus u
NpUMEHEHHE alIKaICHOB
AJKUHBI: TOMOJIOTUYECKUN
psin, obmas gpopmyna,
HOMEHKJIATypa,
JJIEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKY,
¢duznyeckue cBoicTBa

https://lesson.edu.ru/lesson/05¢c9a9

29-6741-4d7c-84b5-0092924683

24

XUMHYECKHE CBOMCTBA
AIIKUHOB



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-b
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-b
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-b
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a924683
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a924683

KauecTtBeHHbIe peakuyu Ha

25 .
TPONHYIO CBSI3b
https://www.yaklass.ru/p/himija/10
-klass/uglevodorody-
26 CnocoObI 1oy4yeHus u 6579439/alkiny-svoistva-
IPUMEHEHHE AIKUHOB poluchenie-primenenie-
6899279/re-d3c6a7f1-4552-4cb5-
a0b3-564d2e754244
Cucremaruzanus u
27 .
00001IeHIE 3HAHWH 110 TeMe
ApEeHbI: TOMOJIOTUYECKUN
psa, obmas ¢popmyina,
HOMEHKJIATypa.
28 DIIEKTPOHHOE U https://resh.edu.ru/subject/lesson/4
MPOCTPAHCTBEHHOE 775/start/150494/
CTPOEHHE MOJIEKY] OeH30J1a
U TOJyoJIa, uX (pusnueckue
CBOMCTBA
XuMHU4YeCcKHue CBOMCTBA [HOK
29 apEHOB: PEaKIINH https://lesson.edu.ru/lesson/d86d7d
3aMEILEHUS 00-d5b4-491d-aded-c3ddal9feef4
XUMHUYECKUE CBONCTBA
30 apEeHOB: PeaKIuu
MIPUCOCTUHEHMSI, OKHCIICHHUE
TOMOJIOTOB OeH3071a
31 Oco0eHHOCTH XUMHYECKHUX
CBOMCTB CTUpPOJIA
39 Pewenne pacy€THbIX 33124

Ha OpeACICHUC



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-d3c6a7f1-4552-4cb5-a0b3-564d2e754244
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

MOJIEKYJISIPHOM (HhOpMYJIIBI
OPTraHMYECKOTO BEIIECTBA

33

34

35

CriocoOsbI mostyueHus u
PUMCHEHHE apCHOB

['enernueckas cBsi3b MEKIY
Pa3IMYHBIMU KJIACCAMH
YIJIEBOJOPOIOB

Pacuétel no ypaBHeHUAM
XUMHYECKUX PEaAKIUM.
Cucremaruzanus u
000011IeHrEe 3HAHU T10 TEME

https://infourok.ru/prezentaciya-

po-himii-na-temureshenie-zadach-

po-organicheskoy-hi

36

[Ipuponnsiii ra3. IlomyTHbie
He(TSHBIC Ta3bl

https://resh.edu.ru/subject/lesson/6
148/start/170461/

37

38

39

KamenHsl1i1 yroiss u
IPOAYKTHI €r0 nepepadboTKu

Hed1b 1 ciocoOsI eé
nepepabotku. [IpumeHenue
NPOJIYKTOB MEpepaboTKH
He(TH

I'eneTnyeckas cBs3b MEKIY
Pa3ITUYHBIME KJIacCaMu
YTJICBOIOPOIOB

https://resh.edu.ru/subject/lesson/6
148/start/170461/

https://resh.edu.ru/subject/lesson/6
148/start/170461/

40

["anorenonpou3BogHbBIE
YTJIIEBOIOPOAOB:
AIIEKTPOHHOE CTPOEHMUE;
peakiu 3aMenIeHUs
rajoreHa

41

JlewicTBue 1Iemouen Ha



https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-hi
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-hi
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-hi
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

raJjoreHIpoOU3BOIHbIE.
Bs3aumogeiicTBue
JIUTaJIOT€HATIKaHOB C
MarHueM H IIMHKOM

Cucremarusais u

https://lesson.edu.ru/lesson/6¢9196

42 | obobuete sHaHMi To 41-7956-4130-b1fd-c7e71db395d7
pazneny "Yriesogopoas”

43 KonTtponpsHas pabora o https://lesson.edu.ru/lesson/6abf16
teme "YrieBogopoisl" 80-4eb5-46f2-8ea5-44d63cccf518
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKUI

si11, oOmas popmyia, .
44 E:)THOGH;I; M(()b ei 4 https://resh.edu.ru/subject/lesson/4
p CRY L, 769/start/
W30MepHs, HOMEHKIIATypa,
Kiaccudukanus,
¢buznyeckue cBoicTBa
XHUMHUYECKHEe CBOMCTBA
45 v y— https://lesson.edu.ru/lesson/5439cl
pedl g 8b-7440-4b6f-bf84-c04fa471694f
CIIUPTOB
CriocoObI ostyueHus u

46 MPUMEHEHNE OJIHOATOMHBIX
CITUPTOB
[Ipocteie a¢upsi: https://infourok.ru/avtor-

47 HOMEHKJIATypa U U30MEPHS, goncharov-t-prezentaciya-po-
0COOEHHOCTH (PU3UUECKUX U himii-prostie-efiri-klass-
XUMHYECKHX CBOMCTB 2841335.html
MHOroaToOMHBIE CITUPTHI:

https://lesson.edu.ru/lesson/461aa9
48 STHJICHTIIUKONb U TIIUIEPUH,

ux (puznvyecKue u

c8-c0ef-4827-a8e5-d12a0bedc826



https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

XUMHUYECKUE CBOUCTBA

49

50

51

CniocoOslI noy4eHus u
MIPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB

®DeHOoJI: CTpOoeHUE
MOJIEKYJIbI, PU3NYECKUE
cBoiicTBa. TOKCUYHOCTH
denomna

XUMHUYECKUE CBOICTBA
deHona

https://resh.edu.ru/subject/lesson/5
727/start/150577/

https://lesson.edu.ru/lesson/649883
b8-7c5f-4f16-896e-10a2278b08f1

52

CriocoObI mosryueHus u
npuMeHeHne GeHona

53

[TpakTuyeckas padora Ne 2.
Pemenne
OKCTIEPUMEHTATBHBIX 33124
no teMe "CriupTel U
¢deHnomnsr"

54

55

56

Cucremaruzanus u
000011IeHrEe 3HAHU 10 TEME

AIbIeruIbl U KCTOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHUJIHbHON TPYTIIIHL;
TOMOJIOTHUECKHUE PSIJIBI,
obmas popmyna, uzomepus
¥ HOMEHKJIaTypa
AIbIerupl U KCTOHBI:
busznyecKue CBOWCTBA;
peaKuuu IPUCOSTUHEHUS

https://resh.edu.ru/subject/lesson/4

776/start/150604/

https://lesson.edu.ru/lesson/8664b3

19-0ba3-4945-b076-ch7ae5858b90



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

57

Peaknuu oxkucieHus u
KaueCTBEHHBIC PEAKIIUU
AIIBJIETUI0B ¥ KETOHOB

58

59

60

61

Crioco0bI mosrydeHus
AJIbACTUA0B U KETOHOB

OIHOOCHOBHEIE
npeiesibHbIe KapOOHOBBIC
KHCJIOTBI, 0COOEHHOCTH
CTPOCHHUSI KX MOJICKYJT

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KUCIOT, UX
buznyeckue cBoiicTa

XHUMHUYEeCKHEe CBOMCTBA
MNpEeaACIIbHBIX OJHOOCHOBHBIX
I(ap6OHOBI>IX KHUCIIOT

https://lesson.edu.ru/lesson/b4feaa
04-3438-4b57-a3ec-ba0f9fe63c0d

62

OcobeHHOCTH CBOWCTB
MYpPaBbUHOMN KHUCIIOTBHI.
MHoroo6pa3ue kapOOHOBBIX
KUCJIOT

63

Oco0eHHOCTH CBOICTB:
HETIpe/IeTbHBIX U
apOMaTHYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
kucnot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHCIIOT

https://videouroki.net/razrabotki/m
noghoobraziie-karbonovykh-
kislot.html

64

IToHsATHE O IPOU3BOAHBIX

https://infourok.ru/prezentaciya-



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html

KapOOHOBBIX KUCIIOT

po-himii-na-temu-proizvodnye-
karbonovyh-kislot-4034646.html

CriocoOsbI mostyueHus u

https://infourok.ru/prezentaciya-
po-himii-klass-poluchenie-i-

65 NPUMCHCHHE KapOOHOBEIX primenenie-karbonovih-kislot-
KueoT 3634271.html
CnoxHbIe d(HpHIL:
TOMOJIOTUYECKUU P,
66
obmras popmyna, H30MepHs
Y HOMEHKJIaTypa
https://www.yaklass.ru/p/himija/10
-klass/slozhnye-efiry-i-zhiry-
67 DOHU3NYECKUE U XUMUYECCKHE 6850158/stroenie-i-svoistva-
cBoiicTBa 3(hupoB slozhnykh-efirov-6813179/re-
d87578bb-4e8d-47db-9e58-
8629489269ch
Pemenue pacuérHbix 3amau:
M0 YPABHEHHUIO XUMHYECKON
68 peaKknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHON (pOpMYJIBI
OpPTraHUYECKOTO BEIECTBA
[IpakTuueckas pabora Ne 3.
Pemenne
69 SKCTEpUMEHTATBHBIX 3124 https://lesson.edu.ru/lesson/9834d4
08-386d-444a-8de3-7efba8b98cdb
o teme "KapOoHoBbIe
KkucaoThl. CroxHbIe 3PUpHI"
Kupsl: ctpoenue, .
70 (UBHECKIE M XIMUHECKIe https://resh.edu.ru/subject/lesson/5
952/start/150631/
CBOMCTBA (THAPOIIN3)
71 OCO00CHHOCTH CBOWCTB bubmuoreka [JOK



https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-karbonovih-kislot-3634271.html
https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-karbonovih-kislot-3634271.html
https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-karbonovih-kislot-3634271.html
https://infourok.ru/prezentaciya-po-himii-klass-poluchenie-i-primenenie-karbonovih-kislot-3634271.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

JKUPOB, COJEPKALIUX
OCTaTKH HeIpeeIbHbIX
YKUPHBIX KUCIOT. JKupsl B
npupojie

https://lesson.edu.ru/lesson/71ac43
f2-a0d4-4945-a0eb-1e59cd5f4d9f

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX

12 MOIOLLIEE IEWCTBUE.
IToHATHE O CHHTETUYECKUX
moromux cpeactsax (CMC)
https://www.yaklass.ru/p/himija/10
T'eHeTnueckas CBI3b 'kIaSS/aldeq'dY'kemnV'
TJIEBOJIOPOJIOB U karbonovye-kisloty-

73 y p 6780279/uglevodorody-spirty-
KHUCIIOPOACOAEPKALLINX aldegidy-karbonovye-kisloty-
OpTaHMHCCKHX BCILCCTB 6780277/re-0947bfch-4675-4f4b-

b7e9-1df870134f0c

74 Pacuérel no ypaBHEHUsIM
XUMUYECKHUX PEAKLIUN

75 Cucremaruzanus u
000011IeHNE 3HAHU 10 TEME
OO61mas xapakTepucTHKa

TJIEBOJIOB U
Y A https://resh.edu.ru/subject/lesson/6
76 KJIacCU(UKaIUs yTIEBOOB 150/start/150687/
(MOHO-, TH- U
MOJIMCaXapHU/Ibl)
MoHocaxapu/b:

77 ¢duznyeckue cBoiicTBa U
HAX0XJICHUE B IPUPOJIC

78 [IpumeneHue TIIFOKO36I, €&



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

3HA4YCHUC B
KHN3HCICATCIIbHOCTH
OpraHusma

79

Jucaxapupl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B mpupone u
MIPUMEHEHHUE IMCaXapuJIOB

https://resh.edu.ru/subject/lesson/6
150/main/150691/

80

[Tonucaxapuael: ctpoeHue
MaKpOMOJIEKYII,
¢du3nvecKre 1 XUMHIECKHIE
CBOMCTBA, IPUMEHEHHE

81

82

83

84

[Tousatue 00
HCKYCCTBCHHBIX BOJIOKHAX

Pemienne PaCYCTHBIX 3a4a4
Ha OIIPECACIICHUC T0JIN
BbIXO/Jla IMPOAYKTA pCaKIIUU
OT TCOPECTUUCCKU
BO3MOXXHOT'O

CucreMaru3amnus u
000011IeHHE 3HAHUT 10
pazneny

KonTponbhas pabota no
TeMe
"Kucnoponcoaep:xaiue
OpraHUYecKHue coequHeHus"

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/5a9e4c
c3-f4e9-4b8f-a40f-c9fe7c9c4bf8

bubmuorexa [JOK
https://lesson.edu.ru/lesson/66a7bd
94-2bc5-4ec7-b7c7-ff893919d25a

85

AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYJ, 00IIIast
dbopmyia, nzomepus,
HOMEHKJIATypa

bubmuoreka [JOK
https://lesson.edu.ru/lesson/0c608a
59-4¢69-4481-839e-9205f201b73e



https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

¢du3nveckre CBONCTBA

86

87

88

XUMHYECKHE CBOUCTBA
anmu(aTHIeCKUX aMHHOB

AHUWIMH: CTpOEHUE
aHWJINHA, 0OCOOEHHOCTH
XUMHYECKHX CBOMCTB
aHWJIMHA

CriocoObl nostyueHus u
IpUMEHEHHE
ann(paTUIEeCKUX aMUHOB

89

AMHHOKHCIIOTHI:
HOMEHKJIATypa U U30MEpHs,
(bu3UYEeCKre CBOMCTBA.
OtnenbHbIE IPEACTABUTENN
0-aMHUHOKHCJIOT

https://resh.edu.ru/subject/lesson/4

743/main/150746/

90

XUMHYeCKHe CBOMCTBA
AMHHOKHCIIOT, X
OMOJIOTMYECKOE 3HAUYEHUE
amMuHOKuCIOT. CUHTE3 U
TUAPOIU3 TIENTUIOB

91

benku xak npupoHbIe
MOJIUMEPBI; CTPYKTYPbI
0enKoB

https://resh.edu.ru/subject/lesson/4

743/main/150746/

92

93

XUMHUYECKUE CBOMCTBA
OeKOB

A3zoTcoaepikaiue
FeTEPOLUKINYECKUE
coenuHeHus. HyknenHoBble

https://resh.edu.ru/subject/lesson/6
296/start/212589/



https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/4743/main/150746/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/

KHCJIOTBI: COCTaB, CTPOCHUC
1 OHOJIOTHYECKast POJIb

[IpaxTuueckas padora Ne 4.

Pemienue
94 AKCIIEPUMEHTAJIbHBIX 3aa4
no Teme "A3oTcoaepKaiiue
OpraHMYeCKHUe COCTUHEHUS"
[TpakTudeckas padora Ne 5. Bu6muorexa [IOK
Pemenne https://lesson.edu.ru/lesson/399fdd
95 AKCIEPUMEHTAIBHBIX 3a7a4 14-4bal-48e5-a428-dae10d492c6e
o Teme "PacnoznaBanne https://lesson.edu.ru/lesson/d7681e
OpraHHYECKUX COCTHHCHHIT" 62-c311-48e9-935e-fb3c¢59299c91
KonTtponpsHas pabora o
96 Teme " A30TCoIepIKaIiue
OpraHUYecKHue coequHeHns"
OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX .
97 COCIMHEHMH 1 METOTB! X https://resh.edu.ru/subject/lesson/6
095/start/150823/
CHUHTE3a —II0JIMMEPHU3AIIHS
Y TIOJIMKOHICHCALIHS
bubmuoreka [JOK
ITnacTmaccel. YTuansanus u
98 HepepaGoTKa mIACTHKa https://lesson.edu.ru/lesson/45b81d
ac-acha-440e-99e3-14c3ba78050a
DacToMepbl: HaTypaJIbHbIN https://infourok.ru/prezentaciya-
99 CUHTETHUYECKNE KayUyKH. po-himii-na-temu-plastmassi-
Pe3una 347688.html
Bosiokna: HatypaibHbIe,
100 UCKYCCTBEHHBIE,

cuHrernyeckue. [lonumepst



https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html

CIICHMaJIbHOI'O HAa3HAYCHUA

[TpakTuueckas padota Ne 6.
Pemenue

https://infourok.ru/prakticheskaya-

101 JKCIIEPUMEHTAJIBHBIX 3a7a4 1 rabota-tema-raspoznavanie-
o TeMe ""Pacrno3HaBaHue plastmass-i-volokon-3331512.html
IUIACTMAcCC U BOJIOKOH"
O06o0061IEHNE U
CUCTCMaTHU3al A
Ypoxk (POILI)
M3YYEHHOTO MaTepHuaa 1o .
102 1 https://resh.edu.ru/subject/lesson/5
TEME
452/
"BricOKOMONEKYIISIpHBIC
coenuueHus"
OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOT'PAMME



https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/

11 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcer KoHTpobHBI
0 e padoTsl

IIpakTuyeckn
e padoTsl

Jlara
H3yYeHH
|

JJIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Atom. CocTaB aTOMHBIX
anep. XUMUYECKUI
syeMeHnT. Y30TOonm!

CTpOCHI/Ie QJICKTPOHHBIX
000I04U€EK aTOMOB,
KBaHTOBBIC YHCJIa

Knaccudukamms
XUMHUYECKHMX DJIEMEHTOB
(s-, p-, d-, f-amemenTsI)
Pacnpenenenue
AJICKTPOHOB 110 ATOMHBIM
opouTaIAM

https://resh.edu.ru/subject/lesson/6479/start/1509

89/

ONEeKTPOHHBIE
KOH(HUTYpaIuy aTOMOB
9JIEMEHTOB B OCHOBHOM
U BO30YKIEHHOM
COCTOSIHUHU

DIIEKTPOHHBIE
KOH(UTYypal HOHOB.
DIJIEKTPOOTPHUIIATETBLHOC
Th

Ilepuoauueckuii 3aKOH U
Ilepuoanueckas cucrema



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/

10

11

XUMUYECKHUX 3JIEMEHTOB
J. . Menneneena,
CBSI3b C COBPEMEHHOI
TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB
XUMHYECKHUX DJIEMEHTOB
U 00pa3yeMbIX UMH
IIPOCTBIX M CJIOKHBIX
BEILIECTB 110 TPYIIIaM U
nepuoam
CucreMarusanus u
000011IeHNE 3HAHU 10
TEMeE

Buasl xummnueckoi
CBs3U. MeXaHu3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM CBSI3H.
BonopoaHas cBs3b.
MexMOoneKyIsIpHbIe
B3aMMOJICHCTBHSA

BanentHocTs n
BaJICHTHBIC
BO3MOXKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C
HX TEOMETPUYECKUM
CTPOEHUEM

https://resh.edu.ru/subject/lesson/6332/start/1510

21/



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

12

IIpencraBsnenus o
KOMILJIEKCHBIX
COEJMHEHUSX: COCTaB U
HOMEHKJIaTypa

13

14

15

16

BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOT'O
cTpoeHus. Tursl
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

[TonsiTve 0 TUCHIEPCHBIX
CUCTEMAX.
IIpencrasnenue o
KOJUIOUJHBIX PaCTBOPax

HcrtunaHbIE paCcTBOPSI:
HACBIILICHHBIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruapatsl

CrniocoObl BbIpasKeHUs
KOHIIEHTPaLu1
pacTBOpOB

https://resh.edu.ru/subject/lesson/5581/start/1510
81/

https://resh.edu.ru/subject/lesson/4939/start/1511
34/

17

Pemenue 3agau ¢

HCITOJIF30BaHUEM

MMOHATHH ""MaccoBas

JIOJIS1 PAaCTBOPEHHOIO
non

BeulecTsa", "MossipHas
KOHLeHTpauus"



https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/

18

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX
BEIICCTB

19

Cucremarusais u
000011IeHEe 3HAHU I10
TEME

20

21

KonTtponpsHas pabora o
temam "CtpoeHue
aroma. [lepuoanueckuit
3aKkoH U llepuonnyeckas
CUCTEMa XMMHYECKHUX
sneMeHToB [. W.
Menpaeneena",
"CTpoeHue BelecTBa.
MHoroob6pasue
BelecTB"

Knaccudukanus
XUMUYECKHUX PEaKLUi B
HEOPraHUYECKOU U
OPraHNYeCKON XUMHH.
3aKOH COXpaHEHUS
MacChl BEIIECTB; 3aKOH
COXpaHEHUS U
MIpEBpAILCHHS YPHEPTUU
MIPU XUMHYECKUX
peakumsx

https://resh.edu.ru/subject/lesson/4938/start/1511
07/

22

Tennosie 23 PexThI
XUMHYECKUX PEAKIUM.



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

Tepmoxumuueckue
YPaBHEHHUS

23

Brraucnenus no
YPaBHEHUSAM
XUMHUYECKUX PEaKUUU U
TEPMOXUMHUYECKUM
YpaBHEHUSAM

24

CKOpOCTh XMMHUYECKOM
peakuu, e€
3aBHCUMOCTH OT
pa3u4yHbIX (HaKTOPOB.
Karanus n
KaTaJnu3aTophI

25

26

27

28

T'oMoreHHbIe 1
re€TePOTCHHBIE peaKIINu

[TpakTuaeckast pabota No
1 mo Teme "Bausinue
pa3IuYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMUYECKOU
peakuun"

OO6partumsie u
HeoOpaTUMBbIE peaklUu.
XHUMHYECKOe
paBHOBecHe

[IpakTuueckas paborta Ne
2 o TeMe "Bnusune
pa3IuuHbIX (PaKTOPOB Ha
MTOJIOKEHHUE
XHMHUYECKOTO




paBHOBeCHS"

29

30

31

32

33

34

35

DIEKTPOTUTHYCCKAS
nucconuanys. CHUIbHEBIC
U cia0Oble JIEKTPOJIHTHI.
CreneHp quccoyanuu

Honnoe npousBeneHue
BoJbl. Cpesia BOAHBIX
pactBOpOB. BogopoaHelit
nokazatesb (pH)
pacTtBopa

I'maponus cosneil.
Peaknuu, mporekaromye
B PacTBOpax
AJIIEKTPOIUTOB

[TpakTuaeckast pabota No
3 mo TeMe "XHUMHUYSCKHE
peaklu B pacTBOpax
AJIEKTPOIUTOR"

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu. Baxueiimme
OKHCIIUTENH 1
BOCCTAHOBUTEIHU

MeTo 3IeKTPOHHOTO
(97IEKTOHHO-HOHHOT'0)
OaaHca

DJIEKTPOJIN3 PACTBOPOB
" pacCIljiaBOB BCUICCTB

https://resh.edu.ru/subject/lesson/5912/start/9279

1/



https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

36

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

37

38

39

Pemenue 3amau
pa3JII/I‘-IHLIX TUIIOB

CucreMaruzaius u
000011IeHrEe 3HAHU 110
TeMe " XHUMHUYCCKHE
peakiuu"

KoHTtposbHas padoTta mo
TeMe " XHUMHUYCCKHE
peakun"

40

41

42

ITonoxenue HEMETAIOB
B [lepuoanueckoi
CHCTEME XMMHYCCKUX
snemeHToB /1. U.
Menneneena u
0COOEHHOCTH CTPOCHHUS
nX aToMOB. OU3NdecKne
CBOMCTBA HEMETAJIJIOB

Amnotponus
HEeMeTaJIOB (Ha
npuUMepe KUCIopo/a,
cepsl, hochopa u
yriiepo/ia)

Bopopoa: nonyuenue,
dusnueckue u
XHMHYSCKHE CBOMCTBA.
IM'aapuast

43

["anoreHsl: HaX0XICHUE




B IIPUPOJIC, CIIOCOOBI
HOJTy4eHUs, GU3HUECKHe
U XMMHAYECKUE CBOWCTBA

44

l'anorenoBonopoasl.
Baxueiimme
KHCIJIOPOJICOICpKAIINE
COEIMHEHUS TAJIOT€HOB

45

JlaBoparopHsble u
IIPOMBIIIIIEHHbIE
CIO0COOBI IOJTyUEHUs
rajoreHoB. [Ipumenenune
raJloreHOB U UX
COCIMHEHUN

46

[IpakTuueckas pabora Ne
4. Pemenue
IKCIIEPUMEHTATBLHBIX
3aJa4 10 TeMe
"T"anoreHsr"

47

48

Kucnopon:
1abopaTopHbIE U
MPOMBIIIUICHHBIC
CHOCOOBI MOTYYEeHHUS,
dusnueckue u
XHUMHUYECKUE CBOWCTBA.
O3oH. [Ipumenenune
KHCIIOPOJIa ¥ 030HA

OKcubl ¥ NEPOKCUABI

49

Penrenue 3anau
Pa3IUYHBIX THUIIOB




50

Cepa: Hax0XJIeHUE B
HPUPOJIE, CIIOCOOBI
NOJTy4YeHHUs, PU3NICCKUE
U XUMHYECKUE CBOMCTBA

51

CepoBogopo,
CYIb(UIBI

52

53

54

55

56

Kucnopoacoaepxaniue
COCJTUHEHUS CEePBI.
OCo0CHHOCTH CBOICTB
CEpPHOM KUCIIOTBI

[TpakTuueckas padora No
5. Pemenue
AKCTIEPUMEHTAIIbHBIX
3anad o teme "Cepa u
eé coeqnuenusa”

A3OT: HaXOXJIeHUE B
PUPOJIe, CIIOCOOBI
NoJTy4yeHus1, Gu3nyecKue
Y XMMHYECKHE CBOICTBA.
AMMUak, HUTPUJIbI
Kucnopozaconepxarue
COCIIMHEHUS a30Ta.
Oco0eHHOCTH CBOMCTB
A30THOM KHCIIOTBI

[Ipumenenue a3ora u ero
COEIUHEHUN. A30THBIE
yaoOpeHus

S7

®Dochop: HaAXOKICHHUE B
PHUPOJIE, CIIOCOOBI




NOJy4YeHus, GU3nIecKre
U XUMHYECKUE CBOMCTBA.
®Dochuas u hochun

58

Oxkcunst pocdopa,
docdopcoaepxkanire
kucioTel. Conu
(dhochopHON KHCIIOTHI

59

60

[Tpumenenne hocdopa n
€ro COCAUHCHUM.
docdopHbIe yIoOpeHHs
[TpakTuueckas padora No
6. Pemrenue
IKCIIEPUMEHTAITBHBIX
3a7a4 oo reMe "A30T 1
docdop u ux
coenqnueHusa”

61

VYriepoa: Hax0XJIEHUE B
PUPOJIE, AIIIOTPOITHBIE
Mo upuKamy;
¢buznueckue u
XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

62

Oxcup yraepoxaa(ll),
okcu yriepoaa(lV),
yroJIbHas KUCJI0Ta U €€
coim

63

Penrtenue 3anau
Pa3IUYHBIX THUIIOB

64

KpeMmuuii: HaxoxieHue




B IIPUPOJIC, CIIOCOOBI
HOJTy4eHUs, GU3HUECKHe
U XMMUYECKHE CBOWCTBA

65

Oxcun kpemuus(1V),
KPEMHHEBasi KUCIIOTA,
CHITUKATBI

66

67

68

[IpumeHeHnue KpeMHUs 1
€ro COCAUHCHUM.
Creki1o0, €ro noJyiy4eHue,
BHJIbI CTCKJIA

Pemenue 3amau
Pa3JIMYHBIX TUIIOB
Cucremaruzanus 1

000011IeHNEe 3HAHU 110
teme "Hemeramier"

69

KonTpoabHas pabora no
teme "Hemeraminr"

70

71

AHanu3 pe3yiabTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIIHS OIMO0K

[TonoxxeHune MeTasoB B
Ilepronnueckon
CHCTEME XUMHUECKUX
3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000I0UEK
aTOMOB METAJIIOB

72

Ob6mue puznueckue




CBOMCTBA METAJLJIOB.
[IpumeHeHre MeTaioB
B OBITY U TEXHHUKE

73

74

75

76

CnnaBbl METaIIOB.
Kopposus Meramios

Penrtenue 3amau
Pa3IMYHBIX THUIIOB

DIIEKTPOXUMUYECKUI
PAIl HaNPsSHKEHU N
MeTaiuioB. O01He
CIOCOOBI OMyUYEHUs
METaJIJIOB

OO011as xapakTepucTHKa
MeTauioB |A-Tpynmnsl
Ilepuoanueckoit
CUCTEMBI XUMHUYECKUX
a1eMeHToB. Hatpuii u
KaJIMI: TTOJTy4YEHHE,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MPUMEHEHNE IPOCTHIX
BELIECTB U UX
COCIMHEHUN

https://resh.edu.ru/subject/lesson/3479/start/

https://resh.edu.ru/subject/lesson/3493/start/

77

OO61mas xapakTepuCcTHKa
meTaiioB ||A-rpynms
ITepuoanueckoit
CUCTEMBI XUMHUYECKUX
AJIEMEHTOB. Maruuii u
KaJIBLIWI: TT0JTy4EHHUE,

https://resh.edu.ru/subject/lesson/5814/start/



https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/5814/start/

78

dusnueckue u
XHMUYECKHE CBOMCTBA,
MIPUMEHEHHUE TTPOCTHIX
BEIECTB U UX
COCIMHEHUN

JKécTtkocTh BOILI U
CIocoObl €€ yCTpaHeHus

79

AIOMUHUI: TIOTy4YEHHE,
dusnveckue u
XUMHYECKHE CBOMCTBA,
IPUMEHEHNE

80

AmMdoTepHbIe CBOMCTBA
OKCH/JIa U TUJIPOKCHUA
AITIOMUHUS,
TUAPOKCOKOMIIEKCHI
AITIOMUHHUS, UX
MIPUMEHEHUE

81

82

83

Pemenue 3agaa
paanqHHx THUIIOB

[IpakTuueckas pabora Ne
7. Penienue
IKCIIEPUMEHTAITLHBIX
3aJ1a4 [0 TeEME
"MeTannbl TIIaBHBIX
noarpymm"

OO01mas xapakTepucTHKa
METaJIOB MMOOOYHBIX
noarpynmn (b-rpyrmm)
[Tepuoanueckoit




CHUCTEMbI XUMHNYCCKUX
3JICMCHTOB

84

duznueckue u
XUMHYECKHE CBOMCTBA
XpOMa U €ro
COCIUHCHHH, UX
MIPUMEHEHHUE

85

Baxueiimme
COEMHEHUS MAapraHia.
[Iepmanranar xanus, ero
OKHCIIUTCIBHBIC
CBOMCTBaA

86

duznueckue
XUMHYECKHE CBOICTBA
JKeje3a v ero
coequHenuit. [Tonyuenne
Y IPUMEHEHUE CIUIABOB
JKenesa

87

duznueckue n
XUMHYECKHE CBOICTBA
MEIH U €€ COSIMHCHUM,
WX NIPUMEHEHHE

88

dusnueckue u
XUMHYECKHE CBOICTBA
IIMHKA U €T0
COEIMHEHNH, UX
MIPUMEHEHUE.
I'mapOKCOKOMILIEKCHI
IIMHKA




89

90

[IpakTuyeckas pabora Ne
8. Pemenue
AKCTIIEPUMEHTAITBHBIX
3a7a4 10 TEME
"MeTaibl TOOOYHBIX
noarpynm”

Pemenue 3amau
Pa3IMYHBIX THUIIOB

91

O0o061IeH e U
CHCTEMAaTHU3aLUS
M3YYEHHOTO MaTepuaia
o Teme "MeTamibr"

92

93

94

95

KonTtponpsHas pabora o
teme "Metanisl"

AHanu3 pe3yiabTaToB
KOHTPOJIbHOH paboThI,
KOPPEKILHs OMUO0K

Ponp xumuu B
obecreueHUN
YCTOMYHUBOTO pa3BUTHUSA
yeJsioBeuecTBa. [lonsaTue
0 HaYYHBIX METOaxX
HCCIIEAOBAaHUS BEIIECTB

Hayunble npuHIUIBI
OpTraHu3aIuu
XUMHUYECKOTO
MIPOU3BO/ICTBA.
[IpoMbInieHHBIE
CIOCOOBI TIOTYYCHHS

https://resh.edu.ru/subject/lesson/3514/start/1514

29/



https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/

Ba)XHEUINNX BEIIECCTB

96

97

98

99

Xumudgeckoe
3arpsi3sHEHUE
OKPYXaIOIIEH Cpeabl U
€ro IIOCICICTBUS
XuMUs 1 310pOBbE
YJeJIoBeKa.
JlekapcTBeHHBIE
CpeacTBa

Xumus numuy. Ponb
XAMUH B 00ecreYeHNH
MHIIEBOM 0€30MMacHOCTH

Kocmerunueckue u
napQroMepHbIe
cpencrsa. beitoBas
XUMHS

https://resh.edu.ru/subject/lesson/3504/start/1514

85/

100

101

102

XHUMHS B CTPOUTEIIBCTBE.
Baxnenmue
CTPOUTEIIbHBIE U
KOHCTPYKLHOHHBIE
MaTepHuabl

XUMHA B CEITLCKOM
XO3sICTBE.
Opranuueckue u
MUHEpalbHbIE
yaoOpeHus
CucreMaTusanus u

000011IeHrE 3HAHUHT 110
TEME



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

OBIIEE KOJIMYECTBO

YACOB 110 ITPOITPAMME 102






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
https://chem-ege.sdamgia.ru/ pemry EI'D

https://resh.edu.ru/subject/ pem xumus

Cnpasounuk o xumuu 8-11 knacc ConoBkoB

A.M. Paneuxnit nuaaktuyeckuid matepuain xumus 10-11 kmace

EI'D 2024 xumunsa tematnyeckuit TpeHuHr B.H. Jloponbkun, A.I'. bepexnas,
B.A. ®eBpanena

xumus 10 kiace yriny6nennsiit yposens/ I'.E. Pyasutuc, @.I'. ®enpaman
Mocksa "IIpocBemenue" 2021

Temaruueckue tectsl o oprannyeckoit xumun 10 kinacc T.A.bopoBckux
Junaktnueckuit matepuan 10-11 A.M. Pageukuii

CnpaBounuk xumust 10-11 A.D. AnTommH

XuMUsl THAUBUYJIbHBIN KOHTPOJb 3HaHU Kaprouku-3amanus 10-11 kmacc

H.B. llupmmnxa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



yuu.py

www.hemi.wallst.ru o6pazoBareabHBIN CAlT TSI MIKOJIBHAUKA "XUMUs"

www.alhimikov.net oGpa3oBaTenbHBIN CANUT JIsT XHMUKOB






