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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IpOrpamMMBbI CpeIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE O0O0pa3oBaTelbHBIE MPOTrPaMMBbl, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, & TAKKE IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30BaTeNIbHBIX JOCTHXKEHHM OOydarouuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJAEPKATEIbHOU XapaKTEPUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTABIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEW B CHUCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCs, BEIOPABIINX OMpPENeEHHBINA TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHON MPOTPAaMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJN€HHOM YpOBHE M3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KHHETHUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTeTUYECKUX M3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IPOLEcCax M MEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



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

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npo¢uiast OoNbIIUI yAENbHbII BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-Hay4yHbIE NpeaMeTe», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKl XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPENCTABICHUN: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIINUX ECTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHIECKON O€30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrioyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsi TPUOOpPETEHUSI YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHUCTEMBI CPEJHEro oOmero o0pa3zoBaHUs NpPH U3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUH TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKJIAJAHBIX HMCCIIEIOBAaHUN B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 37I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO011ee 9nCiIo 4acoB, MPETYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKONM XMMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSX. Tumbl TUOpUIU3AMK aTOMHBIX OpOuUTasel
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHMYEeCKUX COEOUHEHUH. MoJeKyIsipHble U  CTPYKTYpHBIE  (QOpPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHasi, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMM OpraHuyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHHUU
(nnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3ainsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYl AalKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaueHoB (CONpspKEHHBIE, W30JUPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psij alkuHOB, oOias GopMmysia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPH3aLnHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBinernne 00 OpPUEHTUPYIOMIEM JEUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[IpoaykTel nepepaOOTKu HEPTH, UX TPUMEHEHHUE B IPOMBIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJOreHIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa Kaliis, B3aWMOJCHCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICTUPOBAHHE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JelicTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W TriaulepuH. dusznueckue H
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opranu3Mm denoBeka. CmocoObl TOJMyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus U npuMeHeHue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMM, PEAKUUH C YYaCTHEM YIJIEBOJOPOJIHOTO paauKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpb11a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaxoxAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIINE AUcaxapuabl. I naponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAYECTBEHHAs pEakius C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AMMOJICHCTBHE 3TAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOAHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (U3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHWiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHHUM, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonmumepubie Marepuanbl. I[lmactmacchl (NOJMATUIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN ) U CUITMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCINEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJIsipHOM (OpPMysIbl OPraHMYECKOTO COCAUHEHHUS TIO0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (QopMyIIbl
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXIpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHUS, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX saep. Xumudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MIEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEepUOANYECKOrO 3aKOoHA U [leproanueckoi CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHele cBs3u. BomopoaHnas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsitue o nucnepcHeix cucteMax. MctuHable pactBopsl. [lpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. T pUBUATLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM IMPU XUMHUYECKUX peakiusix. TernoBbeie 23p(OEKThl XUMUYECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIC peaKIMh. XUMHUECKOe paBHOBecue. KoHcTanTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. I[IpollecChl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIIMil HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBINUICHHBIE CTIOCOOBI TTOIYYCHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B HOpUpPOAE, CIOCOOBI MOJY4YCHHS, (PU3MUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOdy4deHus, (Qundyeckue u
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MONydeHHs, (U3UYECKHE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHMs, (pU3MUECKHe U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTtamioB B [leprondeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIus,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COECIMHEHU.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUS.



ATIOMUHWI: TTOTydeHue, (GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duzryeckrue M XUMHUYECKHME CBOWCTBA MapraHlla M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [INHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCJIOPOJAE, M3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAJUIOB C BOJOM (BO3MOKHO HCITOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
M KAaTHOHbl METAaJIOB, B3aUMOJECUCTBUE THIPOKCUIOB ATIOMUHHS M I[MHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOrO pa3BUTUA dyenoBedyecTBa. [lonsTue
O Hay4YHbIX MeETOoAax I[IO3HAaHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOYYeHUs] METAJIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCII0JIb30BaHUS JIEKaPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIMHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs MpenapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl A1 2IeKTpOHUKH. HaHOTeXHOIOTr U,

Pacuérnrie 3ana4n.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IHMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHoNorus: XUMUYECKasi MPOMBIILIEHHOCTb, METAJLUTYPIHsi, CTPOUTEIIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYy4YaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OIbBITa IO3HABATENILHOM M TMPAKTUYECKON J1eITebHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronmxcst B Mpoliecce peanu3aiuu o0pa3oBaTeIbHOU JIEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHHUU U TMOCIEIYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3pl MaTepUAIbHON KYJIBTYpbl, B pEUICHUH TJI00ATbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TpPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh TMPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpHU pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUUECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHSATh MEXIpeAMeTHble ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPH BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YIriyOJI&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHUSI Kypca «OpraHuueckas XUMHS
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTajied, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUEC 3HAHUS, JISKAIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdektol, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TMOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BaHUS MJIS OTICITHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABaTh OINMACHOCTb TOKCUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTaHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJlOBEeKa, a TaKkxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOJIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXKHEHUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMeEpe TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS ),



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; 11€7I1eC000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
AKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAacCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJIYKTa pEaKIMu; OOBbEMHBIX OTHOIIECHUIN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, W3yYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jb HUCCJICJAOBAHMS, TPEJACTABIATH B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEpATypa, CpeacTBa MacCOBOM MH(popMauuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpeameT opranndecKoi
.T .
1.1 RHUMIH. | COPHA CTPOCHHA . 8 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpTraHU4Y€CKUX COCAUHCHUHN A
M. bytneposa
Htoro no paznemny 8
Paznea 2. Yraesogopoasl
IT .
2.1 PEACIILHEIE YTIICBOAOPOAH 5 https://resh.edu.ru/subject/lesson/6151/
— aJIKaHbI, IMKJIOAIKAHBI
HenpenensHueie
2.2 YTIICBOIOPOJIBI: AJIKCHBI, 14 1 https://resh.edu.ru/subject/lesson/5412/start/
aJIKaIMCHBI, AIKUHBI
A .
2.3 POMATHHACCRHE 8 https://resh.edu.ru/subject/lesson/4775/start/
YTIIEBOJIOPOBI (ApEHBI)
[TpupoaHbIE UCTOYHUKH
2.4 YTJIEBOJOPOAOB U UX 4 https://resh.edu.ru/subject/lesson/6148/start/
nepepaboTka
I"amorenmpon3Bo, e .
2.5 FOHTPOHIBOAHKL 4 1 https://resh.edu.ru/subject/lesson/6148/start/
yIIEBOIOPOIOB

Hroro 1o pasneny 35



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cruptel. denon 11

KapOoHunpHBIC COCTUHEHUS:
aJbJErUubl U KETOHBI.

https://resh.edu.ru/subject/lesson/4769/start/

3.2 21 https://resh.edu.ru/subject/lesson/4776/start/
KapOoHOBBIE KHUCITOTHI.
Cnoxnbie 3¢upsbl. Kupbl
3.3 YrieBoasl 9 1 https://resh.edu.ru/subject/lesson/6150/start/
Htoro no pazneny 41

Pa3nen 4. A3oTcoaepikaiiye opranudeckne coelMHeHus1

41 AMUHBI. AMUHOKHCIIOTBEL. 12 1
benku
Hroro no pazgeny 12

https://resh.edu.ru/subject/lesson/4743/start/

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

51 Bricokomonexyiprbie 6 https://resh.edu.ru/subject/lesson/6095/start/
COEIMHEHUSI
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6095/start/

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue aToma.
[lepuoanueckuii 3aK0H U
1.1 [Tepunoanueckas cucrema 9 https://resh.edu.ru/subject/lesson/5911/start/
XUMHYECKHX 371eMeHTOB /].
N. Menneneena
1.2 (TpOCHHE BelLIECTBa. 11 1 https://resh.edu.ru/subject/lesson/5581/start/
MHuoroo6pasue BeuecTB
1.3 XUMHYECKUE PEAKIIUU 19 1 3 https://resh.edu.ru/subject/lesson/4938/start/
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Hemerannsl 31 https://resh.edu.ru/subject/lesson/5939/start/
2.2 MeTais 23 https://resh.edu.ru/subject/lesson/3493/start/
Hroro no paszneny 54
Pa3nen 3. Xumus u :Ku3Hb
M .
3.1 CTOABT TOSHAHIA B XHMIH 9 https://resh.edu.ru/subject/lesson/3504/start/151485/
XuMus U )KU3Hb
Hroro 1o pasneny 9
OBILEE KOJIMYECTBO YACOB
- 102 4 8

[10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3504/start/151485/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

KoanuecTBo 4acoB

Tema ypoka Bcer KoHTpoJIbHBI
0 e padoThl

IIpakTHYecku
e padoThI

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

IIpeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPE/ICTAaBICHUE O
MHOT'000pa3uu
OpraHUYECKUX
COETUHEHUN

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

DNEeKTPOHHOE
CTpPOEHHUE aToMa
yriaeponaa (0OCHOBHOE U
BO30YKIEHHOE
COCTOSIHHSI).
BanentHeie
BO3MOKHOCTH aToMa
yriaepoaa
XuMmudeckasi CBsI3b B
OpPraHUYECKUX
COE/IMHECHUSIX.
MexaHu3MBbI
oOpazoBaHms
KOBaJICHTHOM CBS3H,
CHOCOOBI pa3pbiBa
CBsI3e

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

https://resh.edu.ru/subject/lesson/6149/start/17038

8/

Teopus crpoenus 1

https://resh.edu.ru/subject/lesson/6149/start/17038



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

OpraHUYECKUX
coenuHeHu A. M.
bytneposa

Buae nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
DJIEKTPOHHBIE

3¢ deKTH B MOJIeKyJIax
OpPraHUYECKUX
COETUHEHUN

[Ipencrasnenue o
KJ1accu(UKauu 1
CUCTEMATHYECKas
HOMEHKJIAaTypa

(IUPAC)
OpPraHMYECKUX BEIICCTB

Knaccudukanus
peakuuii B
OpPraHUYECKON XUMUU

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

CucreMatusanus u
000011IeHNE 3HAHUHA I10
TEME

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

AJIKaHBI:
TOMOJIOTHYECKHM AL,
obmas hopmyna,
HOMEHKJIaTypa U
n30Mepus,
JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE

https://resh.edu.ru/subject/lesson/6151/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/

CTPOCHUC MOJICKYIJI

10

11

12

dusunueckue u
XUMHYECKUE CBOUCTBA
AJIKAaHOB

HaxoxeHue aqkaHoB
B nipupoie. CriocoObl
MOJIYYCHHSI U
NPUMECHEHHE AJTIKAHOB
[{ukoaakanel: 00Ias
opmyua,
HOMEHKJIATypa u
HU30Mepus,
0COOEHHOCTH CTPOCHHS
U XUMHUYCCKUX
CBOIICTB, CIIOCOOBI
TOJIYYEHHUS U
pUMEHEHHE

https://resh.edu.ru/subject/lesson/6151/

https://resh.edu.ru/subject/lesson/6151/

https://resh.edu.ru/subject/lesson/6151/

13

Pemenne pacu€rHbix
3aJ1a4 Ha olpesieNieHNue
MOJIEKYJISIPHOM
(bopMyIib
OpPraHUYECKOTO
BELIECTBA 110
MacCOBBIM J0JSIM
aTOMOB DJIEMEHTOB,
BXOJIAIIUX B €TI0
COCTaB.
CucremaTtuzanus u
000011eHNe 3HaHUH 110

https://resh.edu.ru/subject/lesson/6151/



https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/

TEMC

14

15

16

AJTIKEeHBI:
FOMOJIOTUYECKUU P,
obmrast popmyina,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykrypHas u nuc-
TpaHC-U30MepUs
AJIKEHOB

dusnyeckue u
XUMHUYECKHUE CBOKCTBA
ankeHoB. [IpaBumno
MapkoBHHKOBA

CrniocoOsl mostyueHust u
MPUMEHEHHE AIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/

https://resh.edu.ru/subject/lesson/5412/start/

https://resh.edu.ru/subject/lesson/5412/start/

17

[IpakTnueckas padbora
Ne 1 o teme
"[lonydyenue aTHIIeHA U
M3y4YeHHUe ero CBOMCTB"

https://resh.edu.ru/subject/lesson/5412/start/

18

Pemenne pacu€rHbix
3aJa4 Ha ONpeseIeHNe
MOJIEKYJISIPHOM
(hopMyIibI
OpPraHUYECKOTO
BelIECTBA

https://resh.edu.ru/subject/lesson/5412/start/

19

AJKangeHs!:
CONPSIKEHHBIE,

https://resh.edu.ru/subject/lesson/5412/start/



https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/

20

W30JIMPOBaHHbIC,
KyMYJIMPOBaHHBIC.
OcobenHocTi
3JIEKTPOHHOTO
CTPOCHHS

XUMHUYECKUE CBOUCTBA
COMPSDKEHHBIX JTUCHOB

https://resh.edu.ru/subject/lesson/5412/start/

21

22

CriocoObl mostyueHus u
IpUMEHEHHE
aJIKaIneHOB

ANKUHBIL
TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMCHKJIATYpa,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYI,
(bu3nueckue cBOcTBa

https://resh.edu.ru/subject/lesson/5412/start/

https://resh.edu.ru/subject/lesson/5412/start/

23

24

25

XHUMHYECKHUE CBOMCTBA
AITKAHOB

KauecTBeHHBIE
peakIu Ha TPOMHYIO
CBSI3b

CriocoObI ostyueHust u
NPUMEHEHHE aJIKHHOB

https://resh.edu.ru/subject/lesson/5412/start/

https://resh.edu.ru/subject/lesson/5412/start/

https://resh.edu.ru/subject/lesson/5412/start/

26

Pemenue 3agau:
pacu€Tsl 110
YPaBHEHUIO
XUMHYECKON peaKIuu

https://resh.edu.ru/subject/lesson/5412/start/



https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/

27

CucreMaTuzanus u
0000111eHYE 3HAHUHA 110
TEME

https://resh.edu.ru/subject/lesson/5412/start/

28

29

30

31

ApeHsl:
FOMOJIOTUYECKUU P,
obmras popmyina,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ
OeH30I1a ¥ TOJIyoJIa, UX
¢bu3nveckne CBOMCTBA

XHUMHUYECKHE CBOMCTBA
ApPCHOB: PCAKIINH
3aMCIICHUA

XnMHUyecKkre CBOMCTBA
apeHOB: PeaKINH
MIPUCOSTNHEHHUSI,
OKHCJIEHHE TOMOJIOTOB
OcH30I1a

Ocobennoctu

XUMHYECKHUX CBOMCTB
CTHpOJIa

https://resh.edu.ru/subject/lesson/4775/start/

https://resh.edu.ru/subject/lesson/4775/start/

https://resh.edu.ru/subject/lesson/4775/start/

https://resh.edu.ru/subject/lesson/4775/start/

32

Pemenne pacu€rHbix
3aJa4d Ha ONpeseIeHne
MOJIEKYJISIPHOM
(bopmybI
OpPraHUYECKOTO
BelIECTBA

https://resh.edu.ru/subject/lesson/4775/start/



https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/

33

CriocoObI mostyueHust u
HNPUMEHEHHE apCHOB

https://resh.edu.ru/subject/lesson/4775/start/

34

I'eneTnyeckas cBsI3b
MEXKY pa3INuHbIMU
KJjaccaMu
YIJIEBOAOPOJOB

https://resh.edu.ru/subject/lesson/4775/start/

35

Pacuétrl mo
YpaBHCHUSM
XUMHYECKUX PEAKIIUH.
Cucremaruzanus u
000011IeHE 3HAHU 110
TEME

https://resh.edu.ru/subject/lesson/4775/start/

36

37

38

39

40

[IpupoaHsbIit ras.
[TommyTHBIE HETIHBIE
rassl

KameHHbI#1 yrons u
IIPOJYKTHI €70
nepepadoTKu

Hed1b 1 ciocoOsl e€
nepepadoTKH.
IIpumeHeHue
MPOJIyKTOB
nepepaboTku HEPTH
I'eneTnyeckas cBs3b
MEKIY pa3InIHBIMU
KJlaccamu
YTJIEBOJIOPOAOB
["amoreHONPOU3BOAHBIE
YTJIEBOI0PO/IOB:

https://resh.edu.ru/subject/lesson/6148/start/

https://resh.edu.ru/subject/lesson/6148/start/

https://resh.edu.ru/subject/lesson/6148/start/

https://resh.edu.ru/subject/lesson/6148/start/

https://resh.edu.ru/subject/lesson/6148/start/



https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/

JJIEKTPOHHOE
CTpOCHHE; peaKluu
3aMeleHus TajoreHa

41

JeiicTBue menoue Ha
raJIOreHIIPOU3BOIHbIC.
BzaumoneiictBue
JUTAJIOT€HAJIKAHOB C
MarHueM U IIMHKOM

https://resh.edu.ru/subject/lesson/6148/start/

42

Cucremaruzanus u
0000111eHE 3HAHU 110
pazueny
"YraeBogopoib"

https://resh.edu.ru/subject/lesson/6148/start/

43

44

KonTponbHas padora
o TeMe
"YraneBonopoast"

IIpenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHM AL,
obmas popmyna,
CTPOEHHE MOJIEKYII,
nu30Mepus,
HOMEHKJIATYpa,
KiaccuuKanus,
¢u3nveckrue CBONCTBA

https://resh.edu.ru/subject/lesson/6148/start/

https://resh.edu.ru/subject/lesson/4769/start/

45

XUMHUYECKUE CBOMCTBA
MpeACIIbHBIX
OJIHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/lesson/4769/start/

46

CriocoOsl mostyueHus: u
MIpUMEHEHHE

https://resh.edu.ru/subject/lesson/4769/start/



https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/

OAHOATOMHBIX CIIMPTOB

47

[Ipocteie 3hupsr:
HOMEHKJIATypa U
U30Mepus,
0COOEHHOCTH
(bu3HUECKUX U
XUMHAYECKHX CBOHCTB

https://resh.edu.ru/subject/lesson/4769/start/

48

MHoroaTomMHbIE
CIUPTHIL:
ATWJICHIJIUKOJb
TJIALEPHH, UX
(dbuznveckue u
XUMHUYECKHE CBOICTBA

https://resh.edu.ru/subject/lesson/4769/start/

49

Crioco0pl mostyueHus u
IIPUMEHEHUE
MHOI'OATOMHBIX
CIUPTOB

https://resh.edu.ru/subject/lesson/4769/start/

50

DeHOJI: CTpOEHHUE
MOJIEKYJIBL,
¢u3nueckre cBOMCTBa.
ToxcuyHOCTH PeHOIIa

https://resh.edu.ru/subject/lesson/5727/start/

51

52

XUMHUYECKHE CBOMCTBA
dbenomna

CriocoObI ostyueHust u
NpUMEHEeHHe PeHoa

https://resh.edu.ru/subject/lesson/5727/start/

https://resh.edu.ru/subject/lesson/5727/start/

53

[IpakTnueckas pabora
Ne 2. Pemienne
HKCHEPUMEHTATBHBIX
3ajJa4 Mo TeMe

https://resh.edu.ru/subject/lesson/5727/start/



https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/

"Crupthl 1 peHonbr"

54

55

CucremMaruzanys u
000011EHHE 3HAHUHN 110
TEME

ANbIIETUIB M KETOHBI:
AJIEKTPOHHOE CTPOCHUE
KapOOHUJIHLHOM
IPYIIIBI;
TOMOJIOTHYECKHUE PSIJIBI,
obmras popmyina,
HU30MEpHsl U
HOMEHKJIATypa

https://resh.edu.ru/subject/lesson/5727/start/

https://resh.edu.ru/subject/lesson/4776/start/

56

ANbIeTupl ¥ KETOHBI:
¢bu3nveckne CBONCTBA;
peakuuu
MIPUCOETUHEHUS

https://resh.edu.ru/subject/lesson/4776/start/

57

58

59

60

PeaKI_II/II/I OKHUCJICHHUA U
Ka4C€CTBCHHBIC
pC€aKkuuu aJbACTUA0B U
KE€TOHOB

CriocoObl mosryyeHust
AJIBJICTU 0B 1 KETOHOB

OnHOOCHOBHBIE
npeaebHbIe
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHUS
UX MOJICKYJT

N3omepus u
HOMEHKJIAaTypa

https://resh.edu.ru/subject/lesson/4776/start/

https://resh.edu.ru/subject/lesson/4776/start/

https://resh.edu.ru/subject/lesson/4776/start/

https://resh.edu.ru/subject/lesson/4776/start/



https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/

KapOOHOBBIX KUCIIOT,
ux pU3NIEeCcKue
CBOICTBA

61

XHUMHYECKHE CBOMCTBA
MpeAeIIbHBIX
0JIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/lesson/4776/start/

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHuoroob6pasue
KapOOHOBBIX KHUCJIOT

https://resh.edu.ru/subject/lesson/4776/start/

63

64

Oco0EeHHOCTH CBOMCTB:
HETIpeACIIbHBIX 1
apOMaTUYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX
KHCIIOT.
[IpencraBurenu
BBICIIIUX KapOOHOBBIX
KHUCJIOT

Ilonsarue o
MIPOU3BOAHBIX
KapOOHOBBIX KHUCIOT

https://resh.edu.ru/subject/lesson/4776/start/

https://resh.edu.ru/subject/lesson/4776/start/

65

Crioco0sl mostyueHus u
MIpUMEHEHHE
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/lesson/4776/start/

66

CrnoxHbie 3¢upsbL:
TOMOJIOTUYECKUH PSI,

https://resh.edu.ru/subject/lesson/5952/start/



https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/4776/start/
https://resh.edu.ru/subject/lesson/5952/start/

obmrast popmyina,
HU30MepUs U
HOMEHKJIaTypa

67

duznueckue u
XUMHYECKUE CBOUCTBA

3¢upoB

https://resh.edu.ru/subject/lesson/5952/start/

68

Pemenue pacy€Tubix
3a/1a4: 10 YpaBHEHUIO
XMMHYECKON PEaKIUu,
Ha OIpeleIeHue
MOJIEKYJISIPHOM
bopMyIibI
OpraHuYeCcKOro
BEILIECTBA

https://resh.edu.ru/subject/lesson/5952/start/

69

70

71

[IpakTnueckas padbora
Ne 3. Pemienue
HKCHEPUMEHTATBHBIX
3aja4 Mo TeMe
"KapOoHoBbIE
KUCHOTHI. CIIOXKHBIE
a¢upsr"

XKupsl: ctpoeHue,
¢duznyeckue u
XHUMUYECKHE CBOWCTBA
(runponus)
Oco0eHHOCTH CBOMCTB
KHPOB, COJIEPIKALIIX
OCTaTKH
HenpeaeIbHbIX

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/5952/start/



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/

XKUPHBIX KUCIIOT.
Kupsl B npupoje

72

Mbla Kak coJiu
BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
neucreue. Ilonsatue o
CHHTETHYECKUX
MOIOIIUX CPEACTBAX
(CMO)

https://resh.edu.ru/subject/lesson/5952/start/

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/5952/start/

74

Pacuérrel o
YPaBHEHUSAM
XUMHYECKUX PEAKIUI

https://resh.edu.ru/subject/lesson/5952/start/

75

76

77

CucreMaruzanus u
000011IeHE 3HAHUHN T10
TEME

OOmas
XapaKTepUCTHKA
YTJIEBOJIOB U
KJIacCU(PUKALIHS
YTJIeBOJIOB (MOHO-, JTH-
Y TIOJTUCAXaPHUIBI)
Monocaxapusl:
¢u3nueckue cBoiicTBa
M HaXO0XKJCHUE B
pupoJie

https://resh.edu.ru/subject/lesson/5952/start/

https://resh.edu.ru/subject/lesson/6150/start/

https://resh.edu.ru/subject/lesson/6150/start/



https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/5952/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/

78

IIpuMeHeHue IoKO35lI,
€€ 3HaUCHUE B
KHU3HEACATCILHOCTH
Oopranu3ma

https://resh.edu.ru/subject/lesson/6150/start/

79

80

81

Jucaxapuibr:
caxapo3sa, MaJbT03a U
nakTo3a. Haxoxnenue
B IIPUPOJIC U
MIPUMCHCHHE
JMCaxapHJiOB

[Tonucaxapupr:
CTpOCHHUE
MaKpPOMOJIEKYI,
(buznveckue u
XHUMUYECKHE CBOWCTBA,
MIPUMCHCHUE

[Tonsitue 06

HCKYCCTBCHHBIX
BOJIOKHax

https://resh.edu.ru/subject/lesson/6150/start/

https://resh.edu.ru/subject/lesson/5413/start/

https://resh.edu.ru/subject/lesson/5413/start/

82

83

Pemenne pacueTHbix
3aJa4 Ha ONpeseIeHNe
JIOJIY BBIX0J1a IPOAYKTa
peakuuu ot
TEOPETUYECKU
BO3MOXHOI'O

CucreMatuszanus 1
000011IeHNE 3HAHUH 110
paszzaeny

https://resh.edu.ru/subject/lesson/5413/start/

https://resh.edu.ru/subject/lesson/5413/start/

84

KonTponbhas padbota

https://resh.edu.ru/subject/lesson/5413/start/



https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/6150/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/
https://resh.edu.ru/subject/lesson/5413/start/

110 TEME
"Kucnopoacoaepxariu
€ OpraHu4eCcKue
coenuHeHus"

85

86

AMUHBI:
Knaccudukanus,
CTPOCHHE MOJIEKYI,
obmas hopmyia,
u3oMepus,
HOMEHKJIATypa u
¢bu3nveckne CBONCTBA

XUMUYECKUE CBOMCTBA
anupaTHIECKUX
aMHHOB

https://resh.edu.ru/subject/lesson/4743/start/

https://resh.edu.ru/subject/lesson/4743/start/

87

AHWIMH: CTPOEHHUE
aHUJINHA, 0OCOOEHHOCTH
XUMHYECKHUX CBOMCTB
aHWJIMHA

https://resh.edu.ru/subject/lesson/4743/start/

88

CrniocoOsl mostyueHus u
IpUMEHEHHE
anudaTuyeckux
aMHMHOB

https://resh.edu.ru/subject/lesson/4743/start/

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U
nzomepusl, pusnueckue
cBoiicTtBa. OTHeNbHBIE
MpEeACTaBUTENH O.-
aMUHOKHCIIOT

https://resh.edu.ru/subject/lesson/4743/start/

90

XUMHUYECKHUE CBOMCTBA

https://resh.edu.ru/subject/lesson/4743/start/



https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/

91

AMHHOKHUCIIOT, UX
OHOJIOrMYECKOe
3HAYEHUE
amuHokuciaoT. CUHTE3
Y TUAPOJIH3 TIENTHIIOB
benku kak npupoaHsie
MTOJIMMEPBI; CTPYKTYPBI
0eJIKOB

https://resh.edu.ru/subject/lesson/4743/start/

92

93

XUMHUYECKUE CBOUCTBA
O€JIKOB

A3otcoaepixaiue
reTePOLUKINYECKUE
COCIMHEHMUS.
Hykneunnosbie
KHUCJIOTBI: COCTaB,
CTPOCHUE U
Ouosoruyeckas poib

https://resh.edu.ru/subject/lesson/4743/start/

https://resh.edu.ru/subject/lesson/6296/start/

94

[IpakTnueckas padbora
No 4. Pemienne
IKCIIEPUMEHTAITLHBIX
3a/1a4 1o TeMe
"A3oTcoaepxaliue
OpraHHYecKue
coeIMHEeHUs "

https://resh.edu.ru/subject/lesson/6296/start/

95

[IpakTnueckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX
3aJa4 110 TeMe
"Pacrio3HaBanue

https://resh.edu.ru/subject/lesson/6296/start/



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

OpraHUYECKUX
coenuHeHun"

96

KonrponsHas pabora
o TeMe
"A3oTcoaepKaiiue
OpraHHYECKHe
coenuHeHus"

https://resh.edu.ru/subject/lesson/6296/start/

97

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH M METObI
X CHHTE3a —
MOJIMMEPH3AIUA U
IMOJIUKOHIEHCAIIHS

https://resh.edu.ru/subject/lesson/6095/start/

98

ITmacTmaccsl.
Yrunuzauus u
nepepaboTKa MiIacTuka

https://resh.edu.ru/subject/lesson/6095/start/

99

DnacToMepsl:
HAaTypaJIbHBIN
CUHTETHYECKHE
Kayuyyku. Pe3una

https://resh.edu.ru/subject/lesson/6095/start/

100

Bonokna:
HaTypaJIbHBbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tonumepsr
CIELIMAJIEHOTO
Ha3HAYCHUS

https://resh.edu.ru/subject/lesson/6095/start/

101

[IpakTnueckas pabora

https://resh.edu.ru/subject/lesson/6095/start/



https://resh.edu.ru/subject/lesson/6296/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/

102

Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX
3aJ7a4 10 TEME
"Pacrio3HaBanue
IUIACTMACC 1 BOJOKOH"

O06o0enue u
cucreMaTu3anus
M3Yy4EHHOI'0 MaTrepuasia
10 TEMe
"BpICOKOMONEKYISIPHBI
e coeiuHeHus"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

https://resh.edu.ru/subject/lesson/6095/start/



https://resh.edu.ru/subject/lesson/6095/start/

11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

Atom. CocTaB aTOMHBIX
saep. XUMUYECKUI
3JeMeHT. 30Tonbl

CTpOGHI/Ie QJICKTPOHHBIX
000JI0UEK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanms
XUMHYECKHX 3JIEMEHTOB (S-
, p-, d-, f-amemenTsI)
Pacnpenenenune
3JIEKTPOHOB 10 aTOMHBIM
opouTanim

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

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

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

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

DNeKTpOHHBIE
KOH(UTypal aToMOB
AJIEMEHTOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSTHUU

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

DNeKTpOHHBIE
KOH(UTypal HOHOB.
DIIEKTPOOTPHULIATENBHOCTh

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XAUMHUYECKHX dJIeMEHTOB /I,
N. Menneneesa, CBI3b C

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

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



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

COBPEMEHHOU Teopuen
CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB U
00pa3yeMbIX UMH MTPOCTHIX
U CJIOKHBIX BEIIECTB 110
rpyIIaM 1 nepuoiam

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

CucreMatusanus u
000011IeHrE 3HAHUN 110
TEME

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

10

Bunbl XuMu4eckon CBA3H.
MexaHU3MBbI 00pa30BaHUS
KOBAQJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMonexysapHbIe
B3alMOJEHCTBUS

https://resh.edu.ru/subject/lesson/5911/start/

11

BaneHTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJ C X
F€OMETPUUYECKUM
CTPOECHUEM

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

12

[IpencraBnenus o
KOMIIJICKCHBIX
COCIMHEHMIX: COCTaB B
HOMEHKJIaTypa

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

13

BeniecTBa MoJieKysipHOTO
Y HEMOJICKYJIIPHOTO

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



https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/5911/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5581/start/

cTpoeHus. Turbl
KPUCTAJUIMYECKUX PEUIETOK
U CBOMCTBA BEILIECTB

14

[TonsTHE O IMCTIEPCHBIX
cucremax. [Ipencrasnenue
0 KOJJIOMJIHBIX pacTBOpax

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

15

HcTtuHHBIE PaCTBOPSI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
PacTBOPUMOCT.
Kpucramnoruaparst

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

16

17

18

19

CriocoObI BBIpaKEHUS
KOHLIEHTpPAaLlUU PacTBOPOB

Pemenue 3agau c
UCIIOJIb30BAHUEM NIOHATHN
"MaccoBas JOag
pacTBOpEHHOIO BelecTna',
"MoJiipHasi KOHIIEHTparus'"

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

CucreMatusanus u

0000111eHHE 3HAHUHA 110
TEME

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

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

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

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

20

KonTponbhas pabota no
temaM "CtpoeHue aToma.
[Iepnonnueckuil 3aK0H 1
Ileproauueckas cucrema
XUMHUYECKHX 3JIeMEHTOB /1.

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



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

H. Meunneneena",
"CTpoeHue BelecTBa.
MHoroo6pasue BemiecTs"

21

22

23

24

25

Knaccudpukanus
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OpraHNU4YeCKOM XUMHUH.
3aKOH COXpPaHEHUSI MaCChI
BEIIECTB; 3aKOH
COXpaHEHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKUX PEaKIIUIX

TennoBbie 3G HEKThI
XUMHAYECKHX PEaKIUi.
Tepmoxumuueckue
YpaBHCHHUS

Breraucnenus 1o
YPaBHEHUSAM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYECKUM
YpPaBHEHUAM

CKOpOoCTh XMMHUYECKON

peakuuu, e€ 3aBUCUMOCTh
OT Pa3IUYHBIX (PaKTOPOB.
Karanus n kaTanu3aTopbl

T'oMoreHHsie 1
rETEPOTreHHBIE PEAKLINU

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

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

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

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

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

26

[IpakTuueckas padbora Ne 1
o teMe "Binsaaune

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



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

pa3nuYHbBIX (PAaKTOPOB HA
CKOpPOCTh XUMHUYECKOI
peakuuu"

27

OObpatumsie u
HEOOpaTHUMBIE PEAKIIHH.
XUMHUYECKOE PAaBHOBECUE

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

28

[IpakTrueckas padota Ne 2
o Teme "Bnusiaue
pa3nu4HbIX (PAaKTOPOB HA
10JIO)KEHUE XMMHUECKOT 0
paBHOBecHS"

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

29

30

31

32

33

DICKTPOIUTHYCCKAS
nucconuanys. CHUIbHEBIC U
ci1abbIe AIEKTPOITUTHI.
CreneHb QUCCOLMAIA

HNonHoe npoussenenue
BOJbl. Cpenia BOAHBIX
pactBopoB. Bogopoaubri
nokazatensb (pH) pactBopa

I'mpponns coneit. Peakiuu,
MPOTEKAIOLIKE B PACTBOPAX
JJIEKTPOJINTOB

ITpakTruyeckas padora Ne 3
1o TeMe " XHUMHUUYECKHE
peakuuu B pacTBOpax
NEKTPOJIUTOB"

OKHUCIIUTETBHO-

BOCCTAHOBUTEIbHEBIC
peakuuu. Baxueiimme

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

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

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

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

https://resh.edu.ru/subject/lesson/3523/start/



https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/3523/start/

OKHCIIHUTCIN U
BOCCTaAaHOBHTCIIHN

34

35

36

MetoJ1 37EKTPOHHOTO
(371EKTOHHO-MOHHOT0)
Oananca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenue 3amau Pa3INIHbIX
THUIIOB

https://resh.edu.ru/subject/lesson/3523/start/

https://resh.edu.ru/subject/lesson/3523/start/

https://resh.edu.ru/subject/lesson/3523/start/

37

38

39

40

41

Pemenne 3amau pa3inu4HbIX
TUIIOB

CucremMaru3anys u
0000111eHYE 3HAHUHA 110
TeMe "XUMHYECKHUE
peakuun"

KonTponbnas pabota mo
TeMe "XUMHYECKHUE
peakuun"

IlonoxeHre HEMETAIOB B
IIepuonnueckoii cucreme
XAMHYECKHUX dJIeMEHTOB /I,
H. Menneneena u
0COOEHHOCTH CTPOCHMS UX
aTtoMoB. Ou3NUECKHe
CBOMCTBA HEMETAJIJIOB

AJITOTpOITNST HEMETAIIIOB
(Ha mpuMepe KUCIopoa,
cepsl, pocdopa u

https://resh.edu.ru/subject/lesson/3523/start/

https://resh.edu.ru/subject/lesson/3523/start/

https://resh.edu.ru/subject/lesson/3523/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/



https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/3523/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/

yriiepoa)

42

43

44

45

46

47

48

Bonopona: nonyyenue,
¢buznvecKre 1 XUMHUECKUE
cBorcTBa. ['mapuael

I"ajmoreHsl: HaX0XKICHHE B
MIPUPOJIE, CIIOCOOBI
noy4yeHust, GU3nIecKue u
XUMHYECKHE CBOMCTBA

["ajloreHoBOIOPOIBI.
Baxwneimue
KHCJIOPOJICOACPIKAIITIE
COEIMHEHHS TaJoreHOB
JlabopaTopHbie
MIPOMBIIIICHHBIEC CITOCOOBI
MOJIy4YEHUS TaJIOTEHOB.
[IpuMeHeHue ranoreHoB u
HUX COeIUHEHUN

ITpakTuueckas padora Ne 4.

Pemenue
SKCIEPUMEHTAIIbHBIX 33724
o teme "T"anoressr"”

Kucnopon: nabopatopubie
Y IPOMBIIIIIICHHBIE
CIOCOOBI OTYYEHUS,
(bu3nyuecKrue U XUMUYECKHEe
cBoiicTBa. O30H.
[Ipumenenue kuciopoaa u
030Ha

OKCI/II[LI " NCPOKCHUBL

https://resh.edu.ru/subject/lesson/5913/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5913/start/



https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5913/start/

49

Pemrenne 3anau pa3inu4HbIX
TUIIOB

https://resh.edu.ru/subject/lesson/5913/start/

50

Cepa: Haxo0XJIeHUE B
MIPUPOJIC, CIIOCOOBI
NoJy4YeHus1, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

https://resh.edu.ru/subject/lesson/5913/start/

51

52

CepoBoaopo, cyabhuabt
Kucnoponconepxkariue
COCJIMHCHUS CEPBHI.
Oco0eHHOCTH CBOMCTB
CEPHOM KUCIIOTHI

https://resh.edu.ru/subject/lesson/5913/start/

https://resh.edu.ru/subject/lesson/5913/start/

53

[IpaxTuueckas padora Ne 5.

Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4
o teme "Cepa u eé
coeguHeHus"

https://resh.edu.ru/subject/lesson/5913/start/

54

55

A30T: Hax0XKJICHUE B
MIPUPOJIE, CIIOCOOBI
MOJTy4YCHHUsI, PU3UUCCKUE U
XUMUYECKHE CBOWCTRA.
AMMUaK, HUTPUIBI
Kucnopoaconep:xarime
COCIMHEHUS a30Ta.
Oco0eHHOCTH CBOWCTB
a30THOM KHUCJIOTHI

https://resh.edu.ru/subject/lesson/5913/start/

https://resh.edu.ru/subject/lesson/5913/start/

56

[IpumeHeHue a30T1a u ero
COEIMHEHNI. A30THBIE
ynoopeHus

https://resh.edu.ru/subject/lesson/5913/start/



https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/

57

58

dochop: HaAXOKICHHE B
MPUPOJIE, CIIOCOOBI
MOJTy4YCeHHUsI, PU3NICCKUE U
XUMHYECKHE CBOWCTBA.
dochuast u hochun
Oxcunst hocdopa,
dhochopcoaepxkamye
KucaoTel. Conu
(hochopHOI KUCITOTHI

https://resh.edu.ru/subject/lesson/5913/start/

https://resh.edu.ru/subject/lesson/5913/start/

59

[Tpumenenne dpocdopa u
€ro COeIMHECHU.
dochopubie y1oopeHus

https://resh.edu.ru/subject/lesson/5913/start/

60

[IpaxTuueckas padora Ne 6.

Pemenne
AKCIIEPUMEHTAIIbHBIX 337124
o Teme "A3zot u pochop u
HX coeTMHeHns"

https://resh.edu.ru/subject/lesson/5913/start/

61

VYraepoa: HaXOXIEHHE B
MIPUPOJIE, AIIJIOTPOIIHBIE
MO (pUKAINY;
¢bu3nuecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHNE

https://resh.edu.ru/subject/lesson/5939/start/

62

63

64

Oxcun yranepona(ll), oxcun
yraepona(lV), yrompHas
KHCJIOTa U €€ COJIN
Pemenwuie 3anay pa3nuvHbIX
THUIIOB

KpeMuwuii: Haxox/1eHHe B
IPUPO/IE, CIIOCOOBI

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/



https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5913/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/

MOJy4YeHUs1, PU3NIECKUE U
XMMHYECKHE CBOMCTBA

65

66

67

Oxcup kpemuusi(1V),
KpPEMHHEBasi KUCIIOTA,
CHJIKATBI

[IpumeneHnue KpeMHHS U
ero coeauHeHui. CTeko,
€ro MoJIydeHue, BUIBI
CTEKJIa

Pemenue 3amau Pa3INIHbIX

THUIIOB

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

68

Cucremaruzanys
0000111eHrE 3HAHUHA 110
TeMe "Hemeraminr"

https://resh.edu.ru/subject/lesson/5939/start/

69

70

71

72

KonTponbHas padota no
teme "Hemeramnsr"

AHanu3 pe3yiabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIUS OIIHO0K

[TonoxxeHune MeTaIoB B
Ilepunonnueckoii cucreme
XUMHUYECKHUX 3JIEMEHTOB.
Oco6EeHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METaJUIOB

Oo6mue puznueckue
CBOWCTBA METAJIJIOB.
[TpumMeHeHre METAIOB B

https://resh.edu.ru/subject/lesson/5939/start/

https://resh.edu.ru/subject/lesson/5939/start/

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

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



https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
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https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/

OBITY M TEXHUKE

73

74

CrnnaBel METaJIOB.
Koppo3sus meramios

Pemenne 3a/laq pa3JINYHbIX
THUIIOB

https://resh.edu.ru/subject/lesson/4961/start/

https://resh.edu.ru/subject/lesson/4961/start/

75

DNEKTPOXUMHUYECKUN P
HaIIpsKEHUN METaJlIoB.
OO011e croco0bl
MOJIy4EHHUs] METAIIJIOB

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

76

77

OOm1ast xapaKTepUCTHKA
MeTaiioB |A-rpymbl
[Tepuonnueckoit cucTemMsl
XUMHUYECKHUX 3JIEMEHTOB.
Harpuit u xanuii:
noJiyueHue, PU3ndecKue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX
BENIECTB U UX COCIUHECHUN

OO1m1ast XxapakTepUCTHKA
MmeTauioB ||A-rpymmbl
Ileproguueckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.
Marnawnit 1 KaJIbITHi:
noJiyueHue, pU3ndeckue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BELIECTB U UX COECIUHEHUN

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

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

78

JKEcTKOCTh BOJBI U
CHOCOOBI €€ yCTpaHeHus

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



https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/

79

AJIOMUHUI: IOJTyYEHHE,
¢bu3nyeckrue 1 XUMHYECKHE
CBOWCTBA, IPUMEHEHHE

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

80

AmMpotepHbIe cBOICTBa
OKCHJIa ¥ THJIPOKCUIA
ATIOMUHMUS,
THJPOKCOKOMILIEKCHI
AIOMHHUS, UX
pUMEHEHHE

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

81

Pemenne 3amau pa3inu4HbIX
TUIIOB

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

82

[IpakTuueckas padbora Ne 7.
Pemenue
SKCIEPUMEHTAIBHBIX 3374
o Teme "MeTasuibl
IJIaBHBIX noArpynmn"

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

83

OO01mas xapakTepucThKa
METAJIJIOB MOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX DJIEMEHTOB

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

84

85

du3znyeckne 1 XUMHUUECKHUE
CBOMCTBA XpOMa U €ro
COCIMHECHHH, X
MIPUMEHEHUE

Baxxueiinue coeimHeHUs
Maprasna. [lepmanranar
KaJlHsl, €T0 OKHCIUTEIbHEIC
CBOICTBa

https://resh.edu.ru/subject/lesson/3534/start/

https://resh.edu.ru/subject/lesson/3534/start/



https://resh.edu.ru/subject/lesson/5814/start/
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https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/

86

87

duznyeckre 1 XUMHUUECKHE
CBOMCTBA KeJIe3a U eT0
coegunenuit. [lonyuenue u
MPUMEHEHHUE CIIAaBOB
JKenesa

duznyeckre 1 XUMHUECKHE
CBOIiCTBa MEIU U €8
COCIUHEHHH, NX
MPUMEHEHUE

https://resh.edu.ru/subject/lesson/3534/start/

https://resh.edu.ru/subject/lesson/3534/start/

88

89

90

dusznueckrue U XUMHYIECKHE
CBOMCTBA ITMHKA U €T0
COEIUHEHHH, NX
MPUMEHEHHUE.
['uapokcokoMIIEKChI
IIMHKA

[IpakTnueckas padora Ne 8.
Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4
1o TeMe "MeTauisl
noOOYHBIX noArpymmn"

Pemenne 3amau pa3nu4HbIX
TUIIOB

https://resh.edu.ru/subject/lesson/3534/start/

https://resh.edu.ru/subject/lesson/3534/start/

https://resh.edu.ru/subject/lesson/3534/start/

91

O06001menue u
CHCTEMAaTH3aLUs
W3Y4EHHOTO MaTepHaa mno
Teme "MeTaimier"

https://resh.edu.ru/subject/lesson/3534/start/

92

93

KonTponbhas padota no
teme "MeTansr"

AHanu3 pe3yabTaToB

https://resh.edu.ru/subject/lesson/3534/start/

https://resh.edu.ru/subject/lesson/3534/start/
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https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
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https://resh.edu.ru/subject/lesson/3534/start/

KOHTPOJILHOHM paboTHl,
KOPPEKLHUs OINO0K

94

Ponp xumuu B
o0ecre4eHnn yCTOHYUBOTO
Pa3BUTHSI YEIIOBEUECTBA.
ITonsATHE O HAy4YHBIX
METO/AX MCCIEe0BAHUS
BEIIECTB

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

95

Hayunsle npuHIMIIbI
OpraHu3ali XUMHAYECKOIO
IIPOU3BOJICTBA.
[IpombliIeHHBIE CITOCOObI
IIOJIy4EHUS BaKHEUILINX
BELICCTB

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

96

XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen CpeJibl U €ro
MOCIIEACTBUSA

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

97

98

99

100

XuMUA U 300pOBbE
yesoBeKa. JIekapcTBEHHbIE
cpencTBa

Xumus numu. Poiabs xumMun
B o0ecIleueHH MUIIECBOI
0e30macHOCTH

KocMmernueckue n
nap@roMepHbIe CpeCTBa.
briToBas xumus

XHMHS B CTPOUTEIBCTBE.

Baxwnerinme ctpouTenbHbIe
1 KOHCTPYKLUHOHHBIE

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

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

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

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

XUMHS B CEILCKOM
101 xo3s1cTBe. OpraHuveckue
Y MUHEpaJIbHBIC yI0OpCHUS

Cucremarusanus u
102 0000111eHYE 3HAHUHA 110
TEME

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

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

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



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 knace/ I[Tyzakos C.A., Mamnuna H.B., [TonikoB B.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xnacc/ I[Tyzakos C.A., Mamuauna H.B., [TonkoB B.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
H.H.I"apa [Iporpammel 06111€00pa3oBaTeIbHBIX yUpeKaeHHUHN -Xumusi,M.
«ITpocsemienue»,2016

['apa H.H. Xumus. Ypoku B 10-11 xnaccax. M.: [Ipocsemenne, 2015.
Xomuenko W.I'. COOpHHK 337124 ¥ yIPaKHEHUH 10 XUMUHU.

Turoa .M Manslii XuMH4UeCKU TpeHaXep: TEeXHOIOrusl OpraHu3alnu
aJanTallMOHHO-PA3BUBAIOIINX JUAI0roB. KOMIUIEKT AMIaKTHYECKUX
maTtepuayioB Juist 8 — 11 kjaccoB oOpa3oBaTeIbHON MIKOIBL. . — M Benrana —
I'pad, 2004.

3yeBa M.B., I'apa H.H.Ox3ameHnanuonnasie paboThI o xumuu: 10 — 11

kiaccel. . — M Benrana — I'pad, 2002.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



http://school-sector.relarn.ru/web_quests/Chemistry Quest/
http://www.college.ru/chemistry/
http://www.schoolchemistry.by.ru/
http://www.mec.tgl.ru/index.php?module=subjects func=viewpage
pageid=149

http://www.chemistry.ssu.samara.ru/
http://cnit.ssau.ru/organics/index.htm
http://www.alhimik.ru/fun/games.html
http://him.1september.ru/urok/

http://www.bolotovdv.narod.ru/index.html
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