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MOSACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMHU Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMsI
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasnenHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNIokeHUN «Crpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsl Ha YpOBHE YINIYOJEHHOTO H3Y4YEHHs] 3aHMMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4HOro oOpas3oBanus ywammxcs 10-11 xmaccos.
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, a TAKXKe JIJIs
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS OJJHOW U3 IPUOPUTETHBIX JUCLMILINH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOMNOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpOoM obOecrneynBaeT
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: NPUHLMIIOB CTPYKTYPHUPOBAHUS W MOCIIEIOBATEIbHOCTU
U3y4eHUs Y4eOHOTro MaTepuala, KOJIUYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



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

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Matepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS 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, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpamMMe IO XMUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOYYEHHS HAa YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX U OpPraHU3alUAX CPEIHEro NpopecCuOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YHCJIE C IEPCIEKTUBON MOCIEIYIONIETO MOIYYEHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOMMIEHHBIX  CIMOCOOOB  MEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIN,
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 CTPYKTYpPHOMR
OpraHu3allid COJAEp>KaHUS 3TUX KYpCOB B MporpaMmMe IO XHMHUU 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 COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIIUXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs MpeaMeTa. JDTa cUcTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
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 3PEHUSI XUMHUYECKOW KUHETUKU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUN Npu €€ o0pa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPH PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIs1 KJIACCOB OMpeeaEHHOT0 mpodus (TIaBHbIM
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
3HaueHHUe OYIyT MMETh AJIEMEHThI y4eOHOTO 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 (U3MKE: aTOMHO-
MOJIEKYJIsIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS



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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM cimydae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHCIIOTBI U Apyrue. IIpu 3ToM 3HaHMS O cOCTaBe M CBOMCTBAX IPEICTABUTENICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrKa» U «Pycckuil SI3bIK U IUTEpATypay.

[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
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUA, MPAKTHYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE 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 M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNNA HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPTHUH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHUM, JIEXKAIMX B OCHOBE XHUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUU I OOBSCHCHHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCJIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obmiero obpasoBanusi, coctabiser 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[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 COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. I[loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKNaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaiibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepojaa, 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 MOTyYEHUs U TPUMEHEHUE aIKAHOB.

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

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEGHUE MOJIEKYJ] AalKeHOB, Sp’-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMH IMPUCOCAVHEHMS, 3aMEIIEHUS B O-TI0JIOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKUX YTIIEBOJAOPOJIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepabOTKH HEPTH, KX TPUMEHEHNE B IPOMBIIIIJICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJOTeHNPOU3BOJHBIE BOJHOTO 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.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoga ¥ BOJOpPOJa B OPraHWYECKUX BEILECTBAX, IOJY4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJIECIUPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusumyeckue 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 CIIUPTHI. J[eicTBUE 3TaHOIa U METaHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HyKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm denoBeka. CrmocoObl MOMydYeHUs U TMPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06bI osryueHus: U mpuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOHCTBA  aIbJETUIAOB M  KETOHOB:  pPEaKUUHU
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. M3oMepus U HOMeHKIaTypa. Pusznueckue cBOMCTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO pajguKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraButeny BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NUECKHE U XMMHUYECKUE CBOMCTBA: TUAPOJW3 B KHUCJIOU 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.

MBpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. Ou3znyeckue CBOMCTBA M HaxXOXkAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MUYEeCKWe CBOWCTBA KpaxMala M LEJUIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HX MPEBPAIICHUI:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), KAauE€CTBEHHbIC PEAKIMM Ha albAeTUAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cCBOWMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom meau(ll), B3aumopeiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 33a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHnvecKue coeJUHEeHUsI.

AMHHBI — OpraHMYEcKUe MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudaTtuyeckue W apoMaTUYeCKue; IEepBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TpyII aTOMOB B MOJEKyJe aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. llonmydeHue aHWIMHA U3
HUTPOOEH30Ia.

AmuHOKMCIHOTE.. HOMeHKkaTypa u nzoMepusi. OTaenbHble IPEICTaBUTENN Ol
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NyYeckue CBOMCTBA  AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUH, O0pa3oBaHUE MENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

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

OKCIIEpUMEHTAIBHBIE METOJBl HM3Yy4YEHHUS BELIECTB M MX IPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3zoTcomepkalpe — opraHhyeckue — coeaumHeHus» U «Pacmo3naBanume
OpPTaHUYECKUX COCITUHEHUID.

BricokoMoJ1eKyJISIpHBIE COeIMHEHMNS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OHOpa3IaraeMple OJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrle 3agaqu.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOopaHMs, MO KOJHMYECTBY BellecTBa (Mmacce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIU CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

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



dorocuHTE3, IBIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (s-, P-,
d-, f-amemenTtsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpyndnaM ¢ IepuoaaM. 3HA4YEHUeE
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 KOBAJCHTHOW CBsA3U. KpaTHeie CBs3u. BomgopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiienre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTtaimoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBpALCHUSA
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAopobl. BaxkHeune KuCIOpoaCoIepKaliue
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3znyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpOoJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepbui(1V), oxcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeqUHEHNN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBAa. AMMHMaK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIC yTOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoXAeHUWE B NOpuUpoje. AJUIOTPONHbIE MOAU(PHUKALUU.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepona(ll), oxcun yranepona(IV), yronbHas kucimota u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCTBHIX BEUIECTB, 0OpPa30BaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

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

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHu  metamwioB.  OOmme  cnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomydeHue, Qusnyeckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapakrepuctuka metaioB [IA-rpynmer Ilepuomudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIUHEHHM.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



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

OOmasi xapakTepucTuka MeTauioB 1o004HbIX moarpynn  (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUbl u
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wMapranua(ll), wmapranmna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKne U XUMUYECKHE CBOWCTBA JK€Jie3a U ero coeauHeHuil. OKCupl,
ruapokcuisl U conu xeneza(ll) u xenesa(Ill). [Toayuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AMQpOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJE, H3Yy4YEHUE KOJIeKUMH «MeTalulbl W CIUIaBbD», B3aUMOJICHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKNBI OpraHu3alui XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsIeHHbBIE
CIOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (HA MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT H 340pOBbE UenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



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

Kocmernueckue u mapdromepHsie cpeictBa. beitoBas xumwus. [IpaBuna
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIMU BEIICCTB,
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 JOJH M MOJISIPHOUN
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 oCyllecTBISETCS Yepe3 MCIOIb30BAaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
HM3MEpPEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICTIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, YHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasibl, TOPHBIC TTOPOJIbI, MTOJE3HBIE UCKOIaeMble, TOILIURBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «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 OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
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 TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY 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;



WHTEpeca M TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECCKUMU SIBJICHUSMH,
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) popMupOBaHHS KYJLTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, 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 WHAMBUIYAJbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHUKY
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
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS,

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

HAJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTEepUaIbLHON KYJIbTYpbl, B pEUICHUM TI00ATIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

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

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuoHAIbHON
JIEeSITEIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
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
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMYJIsSIpHAsl JUTepaTypa XHUMHUYECKOrO COJEp)KaHUs, CIpaBOYHBbIE MOcoOus,
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 wHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aga4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaju3aluu yueOHOTo NMpoeKTa, U (OpMyIUPOBATH BHIBOBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
JEATEIBHOCTD, ONpenessass €€ LeNM W 3a7add, KOHTPOJIUPOBAaTH U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
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 MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHEN. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CleueHUH yCTOMYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHUn PalOHAJIBHOIO
MIPUPOOTIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKUM AJIEMEHT, aTOM, SIPO U JIEKTPOHHAsA
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (yHKIIMOHATLHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKkas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUs, MOHOMED, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKHX PEakKlil, TEPMOJUHAMUYECKHUX U KHUHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il poga);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIUX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHMM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJIs WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBOIUTh TPUBHAIBHBIC HA3BAHUS MJI OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJICH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKECHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJACTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIUSHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE MPUMEHEHUE TIPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE omnepaiuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €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 PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIIEPUMEHT (MOJYyYeHHE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJIOTHUYECKH 11e71ecCO00pa3HOTr0 TOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC rtokaszaresns [1J1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH II€JICHANPABICHHBIA TOUCK
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 COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUU MPHUPOIBI, O MECT€ M 3HAYEHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAIMOHAIBHOTO MPUPOJONOIb30BaHMS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aToMa,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKass CBsI3b (KOBAJIGHTHAs, WMOHHAs, MeETaUInYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKlUU, CKOPOCTh XUMUYECKOW PEaKIMU, XUMUUECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUS] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTUYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHWHW U 0€30MaCHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HCMHOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
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 OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEIIECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIUU 0 PA3IMYHBIM NMPU3HAKaAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIsI KiiacCU(DUKALIUU
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 OJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE WU BO30YXIEHHOE HHEPreTUYECKUE COCTOSIHHSI aTOMay;
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 JJICKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);



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 CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 11€7eC000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJCIUPOBAHMUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS BOAOPOAHOTO MOKAa3aTessl pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OnpeIeIEHHOM MacCOBOM 10/l pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B HU30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPTraHMYECKHUX BEILIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU U JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocyIol U 1abopaTopHBIM OO0OpYyJIOBaHWEM, OOpaIlleHUsT C BeEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO Pa3BUTHS, OCO3HABaTh OMACHOCTH
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 (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 1/ HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos dueKkTpoHHbIe (LM POBbLIE)
°n/m
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

[Ipenmer oprannueckoit xumuu. Teopus

1.1 CTPOEHHUS OPTraHUYECKUX COCAMHEHUN A. 8 bubnunoreka L{OK https://m.edsoo.ru/ff09f72a
M. bytneposa
Hroro mo pazueny 8

Pasznea 2. YrieBoaopoabl

[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI,

2.1 5 bubmuoreka IOK https://m.edsoo.ru/ff09f72a
IIUKJI0ATKAHbI
H :
22 CTPCACILHEIC YTTICBONOPOABL: ATRCHEL, 14 Bu6miorexa LIOK https://m.edsoo.ru/f09f72a
QJIKQJTUCHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBoa0pobl (aApeHbl) 8 bubnumoteka L{OK https://m.edsoo.ru/ff09f72a
I1
2.4 PHPOZTPRIC HOTORHHKH YIACBOAOPOAOE | 4 Bu6miorexa [IOK https://m.edsoo.ru/f09f72a
uX nepepadoTka
2.5 l"asioreHnpon3BoOAHBIE YTIEBOAOPOI0B 4 bu6nuoteka LIOK https://m.edsoo.ru/ff09f72a
Hroro 1o pasneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. Genon 11 bu6mmoreka [{OK https://m.edsoo.ru/ff09f72a
KapOoHHIIbHBIE COCTUHEHHUS: AJTbICTUIBI 1
3.2 keToHbl. KapOoHoBbIe KUCI0ThL. ClOKHBIE 21 bu6mmoreka [{OK https://m.edsoo.ru/ff09f72a

a¢upsl. XKupsl

3.3 VYri1eBo bl 9 bubmuorexa I{OK https://m.edsoo.ru/ff09f72a
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Hroro no pazneny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 AMuHEI. AMUHOKUCIIOTEL benku 12 bu6nuoteka LIOK https://m.edsoo.ru/ff09f72a

Wroro no pazueny 12

Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 BricokoMoneKyIsipHbIE COETUHEHUS 6 bu6numoteka IIOK https://m.edsoo.ru/ff09f72a

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Ctpoenue atoma. [lepuoguueckuit
3akoH u [lepuoanueckas cuctema

1.1 9 bubmuoteka [{OK https://m.edsoo.ru/ff09f72a
XAMUYECKUX deMeHToB /1. U.
Menneneesa
C .M 0
1.2 TPOCHHC BEIIECTRA. AIHOTO0bpasHe 11 Bu6miorexa [JOK https://m.edsoo.ru/f09f72a
BEIICCTB
1.3 XUMHUYECKUE PEAKIINU 19 bubmmoreka LIOK https://m.edsoo.ru/ff09f72a
Htoro no paznemny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hewmeramisl 31 bubmuoreka [{OK https://m.edsoo.ru/ff09f72a
2.2 ~ Meraum 23 Bubmiorexa [IOK https:/m.edsoo.ru/ff09f72a
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
M X
3.1 CTOADT HOSHATILE B XUMIH. MM 9 Bu6morexa LIOK https:/m.edsoo.ru/ffo9f72a
JKU3Hb
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUM,

1 MPEICTABJICHHE O MHOTO0Opa3uu 1 bubmmorexa LTOK
P P https://m.eds0o.ru/ff09f72a
OpPTaHWYECKUX COCAMHCHUN
DIIEKTPOHHOE CTPOSHUE aTOMa yIJiepoia
2 (OCHOBpﬂoe " 3032 KICHHOE coZTranm) 1 bubmmorexa [TOK
Y ’ https://m.edsoo.ru/ff09f72a
BanenTHBIC BO3MOXKHOCTH aToMa yriepoaa
XHUMHYECKas CBSI3b B OPraHUYECKHX
3 COeTMHCHUAX. MexaHu3Mbl 00pa30BaHUS 1 bubmuorexa [JOK
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa https://m.edsoo.ru/ff09f72a
CBsi3eH
4 Teopus cTpoeHUS OPraHUYECKUX 1 bubnmnorexka [JOK
coenquHenuit A. M. byrneposa https://m.edsoo.ru/ff09f72a
Buner nzomepun: cTpykTypHas,
5 npoc aHCTBI:?HHafl I;}J;KeKy ; OHHBIE 3(PPEKTHI 1 brbmmorexa LTOK
poctp ’ P _ https://m.edsoo.ru/ff09f72a
B MOJICKYJIAX OPTAaHMYECKUX COCTMHCHUN
[IpencraBnenue o KnaccuPpUKAIIN U
6 cucremarnyeckas HomeHkinatypa (IUPAC) 1 bubmmorera LOK
P https://m.edsoo.ru/ff09f72a
OpPTaHHYECKUX BEIICCTB
7 Knaccudukanus peakiuii B opraHn4eckoi 1 bubmuoreka [JOK
XAMHUHU https://m.edsoo.ru/ff09f72a
3 CucreMmaru3anus 1 0000IIeHIE 3HAHUH 110 1 but6mmoreka [IOK
TeMe https://m.edsoo.ru/ff09f72a
9 AJKaHBI: TOMOJIOTHUECKHH psiji, 001Iast 1 but6mmoreka [IOK
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dbopmyna, HOMEHKIATypa U U30Mepus,
3JIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

https://m.edsoo.ru/ff09f72a

10 ®du3nYecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edsoo.ru/ff09f72a
1 Haxosxxnenue ankanoB B npupojie. CriocoObl bubmuorexa [JOK
MOJIyYEHUS] U IPUMEHEHUE AIIKAaHOB https://m.edsoo.ru/ff09f72a
[{uknoankansl: o0mmas Gopmyna,
12 HOMEHKJIaTypa U U30Mepusi, 0COOEHHOCTH bubnnorexka HOK
CTPOCHHUSI 1 XUMHUYECKHX CBOMCTB, CITOCOOBI https://m.edsoo.ru/ff09f72a
MOJTyYeHUs U IPUMEHEHHE
Pemienne pacu€THBIX 3a/1a4 Ha ONIPEACIICHNE
MOJIEKYJISIPHOU (POPMYIIBI OPraHUYECKOTO
13 BelllecTBa 10 MaCCOBBIM JOJISIM aTOMOB bu6mmoreka [IOK
3JIEMEHTOB, BXOJISIIIUX B €TI0 COCTaB. https://m.edsoo.ru/ff09f72a
CucremaTtu3zaiiys u 0000IIeHIE 3HAHUI TT0
TeMe
AJKEHBI: TOMOJIOTHYECKHH psif, 001as
OpMyJia, HOMEHKJIATypa, 3JIEKTPOHHOE U
14 l(fp(I:CT}[])aHCTBeHHOC CT}I;I:())eHI/Ie MOIJ)IeKyJI. bubmmorexa LOK
https://m.edsoo.ru/ff09f72a
CrpyKTypHas ¥ LIUC-TPaHC-U30MEpHUs
AJIKEHOB
15 dusnveckue U XMMAYECKUE CBOMCTBA but6mmoreka [IOK
ankeHoB. [IpaBuino MapkoBHMKOBa https://m.edsoo.ru/ff09f72a
16 CnocoOsI OTy4YeHUs ¥ TPUMEHEHNE bubnmnoreka [JOK
AJIKEHOB https://m.edsoo.ru/ff09f72a
17 [IpaxkTuueckas padora Ne 1 o reme bubmmoreka [JOK

"ITosrydyeHune 3TUIIEHA U U3YYEHUE €T0

https://m.edsoo.ru/ff09f72a
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CBOMCTB"

Pemrenne paC‘léTHBIX 3aaa4 Ha OoIIpCaAcICHUC

bu6nmoreka [IOK

1 .
8 MOJICKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO https://m.edsoo.ru/ff09f72a
BEIIIECTBA
AJKagueHbl: CONpsKEHHDIE,
19 M30JIMPOBaHHBIC, KYMYJIMPOBAHHbBIC bubmorexa LHOK
P » KyMYIHp ' https://m.edsoo.ru/ff09f72a
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
20 XHUMHUECKUE CBOMCTBA CONPSHKEHHBIX bubnuorexa [HOK
JMEHOB https://m.edsoo.ru/ff09f72a
91 Crioco0blI MOTy9eHUs U IPUMEHEHUE bubnmnoreka [HOK
AJKaJUEHOB https://m.edsoo.ru/ff09f72a
AJIKUHBI: TOMOJIOTHYECKH psifl, oO1as
99 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U bubnuoreka [JOK
IIPOCTPAHCTBEHHOE CTPOCHME MOJIEKYII, https://m.edsoo.ru/ff09f72a
¢duznyeckue cBoicTBa
23 XUMHYECKHE CBONCTBA aJIKMHOB bubmmorexa [JOK
https://m.edsoo.ru/ff09f72a
24 KauecTBeHHbIE peakiiy Ha TPOMHYIO CBSI3b bubmmorexa [JOK
peartt POHHYIO https://m.edsoo.ru/ff09f72a
o5 Cnoco0bI ToTy4eHus! U TPUMEHEHNE bubnmnoreka [JOK
AJKMHOB https://m.edsoo.ru/ff09f72a
26 Pewienue 3anad: pac4€Tsl 10 YPaBHEHUIO bu6mmoreka [JOK
XAMHYECKON peaKkuu https://m.edsoo.ru/ff09f72a
97 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 but6mmoreka [IOK
TEME https://m.edsoo.ru/ff09f72a
ApeHbBI: TOMOJIOTUYECKUH PsIJI, 00IIIast
P PIL, 051 bubmuorexa [JOK
28 dbopMyIia, HOMEHKIIATypa. DJIIEKTPOHHOE U

POCTPAHCTBEHHOE CTPOCHUE MOJICKYII

https://m.edsoo.ru/ff09f72a
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OcH30J1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBA

29 XUMUYECKUE CBOWCTBA APEHOB: PEAKLIUU bubnnoreka HOK
3aMEIICHUS https://m.edsoo.ru/ff09f72a
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

30 MIPUCOCTUHECHHMSI, OKHCIICHHE TOMOJIOTOB bubmorexa LHOK

P A ’ https://m.edsoo.ru/ff09f72a
OceH3071a

31 Oco0eHHOCTH XMMHYECKUX CBOMCTB bubnuorexa [HOK
cTUpoJa https://m.edsoo.ru/ff09f72a
Pemenue pacuéTHBIX 337249 Ha ONPEICIICHIE

32 MOJIEK JmpHOﬁ bopm JIIIiI 0 raHHEe(I:lxoro bubmmorexa LHOK

YIEP My P https://m.edsoo.ru/ff09f72a
BEIIICCTBA
33 Crioco0blI MOTy9eHUs ¥ IPUMEHEHUE apEeHOB bubmmorexa [JOK
i P P https://m.edsoo.ru/ff09f72a

34 I'eneTndeckas CBsSI3b MEXKIY Pa3IUYHBIMU bu6nuoreka [IOK
KJIacCaMH YTJIEBOJIOPOAOB https://m.edsoo.ru/ff09f72a
Pacu€tbl o ypaBHEHUSIM XUMHUECKUX

35 eakuuid. Cuctemaruzaiys u 06001IeHne bubmmorexa [JOK
P le ' . H https://m.edsoo.ru/ff09f72a
3HAHMI TTO TeMe

bu6nuoreka [IOK
36 IT i raz. I1
pupoanbli ra3. [lonyTHbie He(TAHBIE a3kl https://m.edsoo.ru/f09F72a

37 KameHHbI#1 yroib 1 IpOyKTHI €r0 bu6mmoreka [JOK
nepepadoTKu https://m.edsoo.ru/ff09f72a
Hed1s 1 ciocoOw1 €€ mepepaboTKu.

38 [IpuMeHeHNE IPOAYKTOB IIEpepadbOTKH bubmmorexa TIOK

P POAYEK pep https://m.edsoo.ru/ff09f72a
HePTH
39 ['eHeTH4ecKast CBSI3b MEXKIY Pa3TUIHBIMHU bubnmnoreka [JOK

KJIACCaMHM YTJICBOJIOPOIOB

https://m.edsoo.ru/ff09f72a
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["aoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:

40 3JICKTPOHHOE CTPOCHHE; PEAKITUU bubmmorexa [IOK
P POFTIHE, peardt https://m.edsoo.ru/ff09f72a
3aMelIeHHs rajoreHa
€HCTBUE LIEN0UEH Ha
41 JrlanoreHn Oou3BOAHBIE. B3aumopercreue bubmorexa LOK
P ' https://m.edsoo.ru/ff09f72a
JUTAJIOTEHAIKAHOB C MAarHUEM U ITUHKOM
42 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnmnoreka [HOK
paszneny "YrieBonopoasr" https://m.edsoo.ru/ff09f72a
43 KonTponbhas pabota no Teme bubnuotexa [HOK
"YraeBogoposr" https://m.edsoo.ru/ff09f72a
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psia, oOmas ¢popmyiia,
44 CTPOCHHE MOJIEK JI; H30MeE I/I;Iq) i bubmorexa HOK
P % DL, https://m.edsoo.ru/ff09f72a
HOMEHKJIaTypa, Kiaccudukamus,
dbuznyeckue cBoiicTa
45 XUMUYECKUE CBOMCTBA MPEAETbHBIX bubmuotexa [JOK
OJHOATOMHBIX CIUPTOB https://m.edsoo.ru/ff09f72a
46 CrniocoOblI ony4eHus U MpUMEHEHNE bubnmnoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/ff09f72a
[TpocTeie a3¢upsl: HOMEHKIIATypa U
47 I/ISIz)Me us ((I:C(I))6GHHOCTI/I (bH:;IZEeCKI/IX u brbmmorexa LTOK
pH, . https://m.edsoo.ru/ff09f72a
XUMHYECKHUX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: ITHIICHTIIUKOJIb U
48 TIIALEPUH, UX PU3UYECKHIE U XUMHUECKUE bubmmorexa [TOK
. pHH, https://m.edsoo.ru/ff09f72a
CBOICTBa
49 CnocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnmoreka [JOK
MHOT'OaTOMHBIX CIIHPTOB https://m.edsoo.ru/ff09f72a
50 ®DeHO: CTPOCHHUE MOJICKYITBI, PUINIECKUE bubnmoreka [JOK
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cBoiicTBa. TOKCUYIHOCTH eHOIa

https://m.edsoo.ru/ff09f72a

51 XuMHYECKue CBOMCTBa (heHoIa bubmmorexa LHOK
https://m.edsoo.ru/ff09f72a
59 CriocoObI MoTydeHus U IPUMEHEHUE bubnmnoreka HOK
denona https://m.edso0.ru/ff09f72a
[TpakTuueckas padora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubmmorexa LTOK
" P | 8 https://m.edso00.ru/ff09f72a
CnupThl U HEeHOIBI
54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnuotexa [HOK
TeEME https://m.edsoo.ru/ff09f72a
AnbAETUIBI U KETOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL; bubnmnorexka HOK
55
TOMOJIOTHYECKHE PsIJIbI, 001mas opmyia, https://m.edsoo.ru/ff09f72a
M30MEpHsI U HOMEHKJIATypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUYECKUE bu6nuoreka [IOK
CBOMCTBA; pEAKIIMU IIPUCOCTUHEHHUS https://m.edsoo.ru/ff09f72a
57 Peakuuu okuciieHUs 1 KaUECTBEHHbBIE bubmuorexa [JOK
pPEaKUUHU albJIETUI0OB U KETOHOB https://m.edsoo.ru/ff09f72a
58 CniocoObI Moy4eHus anbAeTHI0B U KETOHOB brbmmorexa LTOK
i Sie https://m.edsoo.ru/ff09f72a
OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
59 KHCJIOTBI oco6eH§00TH CT OeHIf}I ux Bubmmorexa [IOK
’ P https://m.edsoo.ru/ff09f72a
MOJIEKYIT
N3omepus 1 HOMEHKIIaTypa KapOOHOBBIX bubnuotexa [JOK
60 .
KHCJIOT, MX (DU3UIECKUE CBOMCTBA https://m.edsoo.ru/ff09f72a
61 XUMHUECKUE CBOMCTBA MPEAEIbHBIX bubnmnoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/ff09f72a
62 Oco0eHHOCTH CBOMCTB MypaBbHHOU bubnmoreka [JOK
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KUCIOTHI. MHOT000Opa3ue kKapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/ff09f72a

Oco0eHHOCTH CBOMCTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 IIUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX buGnnorexa LHOK
P > TP P https://m.eds00.ru/ff09f72a
kucnot. [IpencraBurenu BeICIINX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O IPON3BOAHBIX KAPOOHOBBIX bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff09f72a
65 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubnuorexa [HOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/ff09f72a
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
66 obmas popmyia, uzomepus u bubmorexa HOK
B MY, P https://m.edsoo.ru/ff09f72a
HOMEHKJIaTypa
67 du3nyeckre 1 XUMAYECKHIE CBOMCTBA bu6nuoreka [IOK
3¢upoB https://m.edsoo.ru/ff09f72a
Pemienne pacuéTHbIX 3aa4: IO YpaBHEHUIO
68 XUMHYECKON PEaKIMH, Ha ONPEIEICHHE bubmuoreka [JOK
MOJIEKYJISIPHOUM (POpPMYJIbl OpraHUYECKOTO https://m.edsoo.ru/ff09f72a
BEIIECTBA
[IpakTuueckas padora Ne 3. Pemenue
69 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe bubmmorera LOK
" P 8 " https://m.edsoo.ru/ff09f72a
Kap6onoBbie kuciaotsl. CloxkHbIE FPHUPHI
70 XKupsr: crpoenue, puznvecKue u bu6mmoreka [JOK
XUMHYECKHE CBOIMCTBA (THAPOIU3) https://m.edsoo.ru/ff09f72a
OCO0EHHOCTH CBOMCTB KHUPOB, COJEPIKAIIIX
P AEPIE bubmuorexa [JOK
71 OCTAaTKH! HENPEAEIIbHBIX JKUPHBIX KUCIIOT.

’Kupsl B mpupoje

https://m.edsoo.ru/ff09f72a
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MplL1a KaK cOJIM BBICHIMX KapOOHOBBIX

bu6nuoreka [IOK

72 KHCJIOT, X Motoiee aciictBue. [lonstue o
’ e https://m.eds00.ru/ff09f72a
cuHTeTHYecKnX Moronux cpeactrax (CMC)
I'eneTnueckas CBS3b YIIE€BOJOPOIOB U
73 KHCITIOPOJICOJIC mampﬁ 0 I‘aHI/II;eCKI/IX bubmmorexa [IOK
P P P https://m.eds00.ru/ff09f72a
BEIIICCTB
72 Pacuétbl o ypaBHEHUSM XUMHUYECKUX bubnuoreka [JOK
peakuuin https://m.edsoo.ru/ff09f72a
75 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnuotexa [HOK
TeEME https://m.edsoo.ru/ff09f72a
OO0m1as XxapakTepucTUKa YIJIeBOJIOB U
76 KJIaCCI/I(i)I/III:()aHI/Iﬂp JIeBOI[zl]; (MOHO-, TU- " bubmorexa HOK
A ’ https://m.edsoo.ru/ff09f72a
TIOJTCaxapHU Ibl )
77 Momnocaxapusl: (pu3nuecKrue CBOMcTBa U bubmuoreka [JOK
HaXO0XJEHUE B MPUPOJIE https://m.edsoo.ru/ff09f72a
78 IIpuMeHeHue TIII0KO3bI, €€ 3HaYCHUE B bubnmnorexka HOK
JKA3HEEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/ff09f72a
HcaxapujIbl: caxaposa, MaIbTo3a U
79 faKTosap Haxomz{egne B IIPHPOJIC U bubmorexa HOK
' PP https://m.edsoo.ru/ff09f72a
MPUMEHEHHE JUCaXapuIoB
[Tommucaxapuapl: CTpOSHUE MAKPOMOJIEKYII,
80 (1)H3qu01<£e u XH;II/)I‘{GCKI/IG CB(?ﬁCTBa ’ bubmmorera LOK
’ https://m.edsoo.ru/ff09f72a
MIPUMCHEHUE
bu6nuoreka [IOK
81 [TonsiTie 06 NCKYCCTBEHHBIX BOJIOKHAX
Y https://m.edsoo.ru/ff09f72a
Pemenue pacdeTHBIX 3a7a9 Ha ONPEICIICHHE
P P bubmuorexa [JOK
82 JIOJTM BBIXO/Ia TIPOJTYKTa PEAKIUU OT

TECOPECTUUCCKHU BO3MOXKHOI'O

https://m.edsoo.ru/ff09f72a
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Cucremarusanus U 0000IEHUE 3HAHUHN 110

bu6nuoreka [IOK

83
pazjaeiny https://m.edsoo.ru/ff09f72a
KontponbHast pabora o Teme
84 "Kucnopoacoaepxaniye opraHu4eckue bubmmorexa LIOK
POACOACP P https://m.eds00.ru/ff09f72a
COCTMHEHUS
AMUHBI: K1accuuKanus, CTpoeHue
85 MOJIEKYJI, oOmas (hopmyiia, u3oMepus bubmorexa LHOK
yiT, o0 pMYyJa, P ’ https://m.edsoo.ru/ff09f72a
HOMECHKJIaTypa U (PU3NIECKUE CBOKCTBA
86 XUMHYECKUE CBOWCTBA aMU(PaTHUECKUX bubnuotexa [HOK
aMHUHOB https://m.edsoo.ru/ff09f72a
AHUWIMH: CTPOCHNE aHWINHA, OCOOEHHOCTH bubnmnorexka HOK
87 .
XMMHYECKUX CBOMCTB aHHJIMHA https://m.edsoo.ru/ff09f72a
88 CrniocoOblI MoTy4eHus U IpUMeHEHUe bubnmnoreka [HOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/ff09f72a
AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
89 u3zomepusi, puznyeckue CBOP'I}(I:I;“Ba bubmmorexa LOK
YL, ) https://m.edsoo.ru/ff09f72a
OTtaenpHBIC IPEICTABUTENH 0-aMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBA aMHHOKHCIIOT, HX
90 OMOJIOTUYECKOE 3HAYCHHE aMUHOKHUCIIOT bubmorexa HOK
' https://m.edsoo.ru/ff09f72a
CuHTe3 U TUIPOTIN3 MENTH]IOB
01 benku kak npupoaHbie TOTUMEPHI; bubmuoreka [JOK
CTPYKTYpPHI OEITKOB https://m.edsoo.ru/ff09f72a
bu6nunoreka LIOK
92 XUMHUYECKHE CBONCTBA OEITKOB
https://m.edsoo.ru/ff09f72a
A3oTcoepKkaIiie reTepoIruKInIecKue
93 coe I/IHGHEISI H J'IGI/IH(I))BBIC KHCIIOTHI: bubmmorexa [TOK
A PR ’ https://m.edsoo.ru/ff09f72a
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJTb
94 [Tpaktudeckas padora Ne 4. Pemenue bubnmoreka [JOK
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HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

https://m.edsoo.ru/ff09f72a

[IpakTuueckas padora Ne 5. Pemenue
SKCIICPUMCHTAJILHBIX 3a/la4d 110 TCMC

bu6nuoreka [IOK

95 1
"Pacnio3HaBaHre OpraHUYECKUX https://m.edsoo.ru/ff09f72a
coeuHeHuin"
KonTtponsHast pabora o Teme
96 "A30TCconeprKalne OpraHuIecKue 1 bubmorexa HOK
AeP " He op https.//m.edsoo.ru/ff09f72a
COCITUHEHUS
OcHOBHBIE OHATUS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COETMHEHUI U 1 bubnmnoreka HOK
METO/bI UX CUHTE3a —II0JIMMEPU3ALINS U https://m.edsoo.ru/ff09f72a
MOJTMKOHICHCAIIHS
08 [TnactMaccel. YTunuzanus u nepepadoTka 1 bubnmnoreka [JOK
IJIaCTUKA https://m.edsoo.ru/ff09f72a
99 DacToMephl: HaTYPaJTbHBIA CHHTETUYECKHE 1 bubmuotexa [JOK
Kaydyyku. Pe3una https://m.edsoo.ru/ff09f72a
Bosokna: HaTypaibHbIC, HICKYCCTBEHHEIE,
100 cunternueckue. [lomumepsl crienuarTbHOTO 1 bubmorexa HOK
' P t https://m.edsoo.ru/ff09f72a
Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Perenue
101 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 1 bubmorexa LOK
" P 8 " https://m.edsoo.ru/ff09f72a
PacrioznaBaHue TTacTMAacC M BOJIOKOH
O060011eHMEe U CUCTeMATU3aIMs U3YYEHHOTO
102 Martepuana rno teme "BricOkoMONeKynsipHbIe 1 bubmorexa [TOK
P R 2P https://m.edsoo.ru/ff09f72a
COETMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U (pPOBbIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl

1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1 bubmuorexa [JOK
aneMeHT. M30Tomnsl https://m.edsoo.ru/ff09f72a

5 CtpoeHue AJIeKTPOHHBIX 000I0YEK aTOMOB, 1 bubnuotexa [HOK
KBAaHTOBBIC UHCIIa https://m.edsoo.ru/ff09f72a

3 Kitaccupukanuss XUMHIECKHUX 3JIEMEHTOB (S- 1 bubnuotexa [HOK
, p-, d-, f-a;memenTHI) https://m.edsoo.ru/ff09f72a

4 Pacripenenenuie 31€KTPOHOB 110 ATOMHBIM 1 bubnmnoreka [HOK
opOuTansim https://m.edsoo.ru/ff09f72a
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB

5 BHGMCII-:I)TOB B OCH0];11){01\?IIII)/I EOS6Y)K,Z[§HHOM 1 bubnmorexa IOK

https://m.edsoo.ru/ff09f72a

COCTOSIHUH

6 DIIeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubmuoteka [JOK
DIIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/ff09f72a
[Tepnoanueckuii 3axoH u [lepnoanueckas

7 crucTeMa XUMMHU4YecKux anmemeHToB 1. 1. 1 bubmorexa [JOK
MenieneeBa, CBA3b C COBPEMEHHOM TEOPHUEN https://m.edsoo.ru/ff09f72a
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

3 XUMHUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1 bubnmoreka [JOK
IIPOCTBIX U CJIIOXKHBIX BELIECTB I10 IPYyIIIaM https://m.edsoo.ru/ff09f72a
U TIepHoJIaM

9 CucrtemaTtuzanus ¥ 0000IeHNEe 3HAHUH 110 1 bubmuorexa [JOK
TeMe https://m.edsoo.ru/ff09f72a

10 Bunbr xuMudeckoi cBsi3u. MexaHu3Mbl 1 but6mmoreka [IOK
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00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b. MexxXMoeKysipHbIe
B3aUMOJICUCTBUA

https://m.edsoo.ru/ff09f72a

BanenTtHOCTh 1 BaJICHTHBIE BO3MOXKHOCTH

11 aToMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPhI bubmorexa LOK
' P PYITYP https://m.eds00.ru/ff09f72a
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBneHuss O KOMIUIEKCHBIX bu6nuoreka [IOK
COCIMHEHMSAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/ff09f72a
BemectBa MoseKynsapHoOro u
13 HEMOJIEKYJIIPHOTO CTPOECHUs. THIIBI bubnuorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/ff09f72a
BEIICCTB
14 [TonsiTHE O AUCTIEPCHBIX CUCTEMAX. bubnnoreka IIOK
IIpencrasienne 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/ff09f72a
Hctunnble pacTBOPHI: HACKHIIICHHBIE U
15 HeHaCLImerHLIe r';CTBO WMOCTb bubmorexa HOK
P P ' https://m.edsoo.ru/ff09f72a
Kpucramnorunaparst
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnmnoreka [JOK
pacTBOpOB https://m.edsoo.ru/ff09f72a
Pemienue 3a1au ¢ uCNoyib30BaHUEM MTOHATUI
17 "MaccoBast 10151 paCTBOPEHHOTO BemecTBa" brbmmorexa LTOK
| P P \ ’ https://m.edsoo.ru/ff09f72a
MOJIIpHAsi KOHIICHTPAIUs
18 Knaccudukanus u HoMeHKIaTypa bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/ff09f72a
19 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 bu6nuoreka [IOK
TeMe https://m.edsoo.ru/ff09f72a
20 KonTtponbhas pabora o temam "Ctpoenue bu6muoreka [JOK

aroMma. [lepuoanueckuii 3aKOH 1

https://m.edsoo.ru/ff09f72a
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[Tepuoanueckast cucteMa XUMHUYECKUX
snemeHnToB JI. 1. Menpneneesa", "Crpoenue
BemecTBa. MHOrooopasue BeniecTn"

Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

21 3aKO0H COXpaHEHUSI MAacChl BEIECTB, 3aKOH buGnnorexa LIOK
P ’ https://m.eds0o.ru/ff09f72a
COXPaHEHHUS U IMPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIHIX
99 TernoBbie 3G (GEKTh XUMUYECKUX PEaKITHii. bubnuoreka [JOK
TepMoxuMHUUECKHE YpaBHEHUS https://m.edsoo.ru/ff09f72a
23 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubnuoreka [JOK
peakuuii 1 TEePMOXUMHYECKUM YPAaBHEHUSAM https://m.edsoo.ru/ff09f72a
CKOpOCTh XUMHUYECKON peaKInu, e€
24 3aBI/IIlI/IMOCTL oT a3J'II/I‘Il:ILIX dakTopoB brbmmorexa LTOK
P POB- https://m.edsoo.ru/ff09f72a
Karanu3z u katanu3aTopbl
25 ["'oMOreHHbIe U reTepOreHHbIE PEAKIINU bubmmorexa LOK
P peaitt https://m.edsoo.ru/ff09f72a
[IpakTuueckas pabora Ne 1 o teme
26 "BausiHue pa3nuuHbIX GaKTOPOB Ha bubmmorexa LOK
P . P | https://m.edso0.ru/ff09f72a
CKOpPOCTh XUMHUYECKOH peakuuu
97 OOGpatumbie 1 HEOOPATUMBIE PEAKIIUH. bubnmnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/ff09f72a
[IpakTuueckas padora Ne 2 o reme
28 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmmorera LOK
P P " https://m.edsoo.ru/ff09f72a
TIOJIOKEHHE XUMUIECKOTO PAaBHOBECHS
DIeKTpOTUTHYECKAs TUCCOIHALINS.
p but6mmoreka [IOK
29 CunbHble U cradble 31eKTpoauThl. CTeneHb

JAucconranm

https://m.edsoo.ru/ff09f72a
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Honnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BomopoaHbIii bubmmorexa [IOK
AUHBI PAGTEOPOB. BOAOPOA https://m.eds00.ru/ff09f72a
nokasatenb (pH) pactBopa
31 I'mpponus coseid. Peaknuu, nporekaromuye B bubnunoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/ff09f72a
[TpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKHUE PEAKIIUH B PACTBOPAX bubmorexa LHOK
"p " P P https://m.edsoo.ru/ff09f72a
JJIEKTPOJIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
33 eakIuu. BaxxHennme oKuciIuTenu u bubmorexa LHOK
pearti. https://m.edsoo.ru/ff09f72a
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubnuotexa [HOK
OanaHca https://m.edsoo.ru/ff09f72a
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmnoreka [JOK
BEIIECTB https://m.edsoo.ru/ff09f72a
36 Pemenue 3a1a4 pa3muIHBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/ff09f72a
37 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmmorexa [JOK
AP https://m.edsoo.ru/ff09f72a
38 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 bu6nuoreka [IOK
TeMe "XuMnueckue peakuu' https://m.edsoo.ru/ff09f72a
39 KonTtponbHas pabora o Teme bu6mmoreka [JOK
"Xumnueckue peakuuu"” https://m.edsoo.ru/ff09f72a
[Tonoxenune Hemeramios B [leprnognueckoit
40 CHUCTEME XUMMUYECKUX A1eMeHToB /1. 1. bu6mmoreka [JOK
MemieneeBa 1 0COOEHHOCTH CTPOEHUS HX https://m.edsoo.ru/ff09f72a
aToMoB. Ou3nYecKe CBONCTBA HEMETAIOB
41 AnnoTponusi HEeMETauIoB (Ha IpUMEpe bubnuotexa [JOK
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KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

https://m.edsoo.ru/ff09f72a

Bopopon: nonyuenue, pusndeckue u

bu6nmoreka [IOK

42
XAMHUYECKHE CBOMCTBA. | Mapuibl https://m.edsoo.ru/ff09f72a
["ajoreHbl: HaXOXJIEHHE B IPUPOJIC,
43 CIIOCOOBI TIOJTyYCHHS Q)I/BI/HpecII)(I/Ie u bubmmorexa [JOK
i s https://m.edsoo.ru/ff09f72a
XUMHYECKHE CBOWCTBA
l'anorenoBonopoasl. Baxunerimue
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS bubmorexa HOK
PONCOA-pIRal A https://m.edsoo.ru/ff09f72a
raJIOTCHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
45 noytydeHus rasioreHoB. [Ipumenenne bubmorexa HOK
- P . https://m.edsoo.ru/ff09f72a
TaJIOTEHOB M KX COCTUHCHHMA
[TpakTuueckast pabota Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmmorexa [IOK
" P " 8 https://m.edso0.ru/ff09f72a
T'anorenst
Kucnopona: nabopatopHsie u
47 IPOMBIIIJICHHbIE CIOCOOBI MOTyYeHHUS, bubmuoreka [JOK
dbuznyeckue U XuMudeckre cBoicTBa. O30H. https://m.edsoo.ru/ff09f72a
[IpumeneHne KucIOpoaa U 030Ha
bubnuoreka [IOK
48 OKcubl U IEPOKCUABI
A P A https://m.edsoo.ru/ff09f72a
49 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/ff09f72a
Cepa: HaXOXKIEHUE B PUPOJIE, CITOCOOBI
50 noi CHHS (1)M3quCKI/11)e E XAMHAYECKHE bubmmorexa [TOK
Elq ’ https://m.edsoo.ru/ff09f72a
CBOWCTBa
bubnmnoreka [JOK
51 CepoBoaopon, CyabhuIbI 1

https://m.edsoo.ru/ff09f72a
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Kucnopoacoaepixkaiye coeIMHEHUS CEPBI.

bu6nuoreka [IOK

52
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/ff09f72a
[IpakTuueckas padora Ne 5. Pemenue
53 HKCIIEPUMEHTAIbHBIX 3aa4 1o Teme "Cepa bubmmorexa LIOK
Hep Hple A P https://m.eds00.ru/ff09f72a
U e€ COeTMHCHUS
A30T: HaX0X/JIeHHE B IPUPO/IE, CTIOCOOBI
54 MOTydeHUs1, GU3UIECKHUE U XUMHUYECCKUE bubmorexa LHOK
zlq ’ https://m.edsoo.ru/ff09f72a
CBOMCTBAa. AMMHAK, HUTPH/IbI
55 Kucnopoacoaepxaniye cOeIMHEHUS a30Ta. bubnuotexa [HOK
OCc0OCHHOCTH CBOWCTB a30THOW KHCIIOTHI https://m.edsoo.ru/ff09f72a
56 [IprMeHeHue a30Ta U €ro COEUHEHNN. bubnmnorexka HOK
A3oTHBIC yoOpeHus https://m.edsoo.ru/ff09f72a
®Docdop: HaAXOXKIEHHE B IPUPOE, CIIOCOOBI
57 0JI ’ erf)ms[ (1)I/I3iquKI/I€ prEMiquKHe bubmmorexa LHOK
Y‘* ’ https://m.edsoo.ru/ff09f72a
cBoiictBa. @ochunpl u pochux
58 Oxkcunsl pocdopa, pochopcoaepxarine bubmmoreka [JOK
kucnoTsl. Comu pochopHO KUCTOTHI https://m.edsoo.ru/ff09f72a
59 [Tpumenenne pocdopa u ero coeNUHEHHI. bubmuorexa [JOK
®dochopHbie ynoOpeHust https://m.edsoo.ru/ff09f72a
[IpakTuueckas pabora Ne 6. Pemenue
60 AKCIIEPUMEHTAITBHBIX 3a71a4 10 TeMe "A30T bubmmorexa [TOK
P g https://m.edsoo.ru/ff09f72a
u ¢pocdop 1 ux coegHEHU"
Yriepoa: Hax0XIeHUE B PUPOJIE,
61 annof :HHBIC Moﬂ npuka EI/I'p(I)III/I:«:I/IquKI/Ie " bubmmorera LOK
p f[ T https://m.edsoo.ru/ff09f72a
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
62 Oxkcup yrinepona(Il), okcun yrnepoga(IV), bubmuoreka [JOK
YTOJIbHAsi KUCJIOTA U €€ COJIU https://m.edsoo.ru/ff09f72a
63 Pemenue 3aay pa3nuaHbIX TUIIOB but6mmoreka [IOK
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Kpemunii: HaxoKaeHue B IPUPOJE,

https://m.edsoo.ru/ff09f72a

Bbu6nuoreka [IOK

64 CIIoCcoObI nonyqeim;l, dbuzuveckue u https://m.edsoo.ru/Ff09f72a
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(IV), kpeMHueBast KUCIIOTA, bubnnoreka HOK
CUJIMKATBI https://m.edsoo.ru/ff09f72a
66 [IpuMeHeHrne KpeMHHS ¥ €r0 COSTUHCHUM. bubnnoreka HOK
Crekio, ero noixy4eHue, BUAbl CTEKIIa https://m.edsoo.ru/ff09f72a
67 Pemenue 3a1a4 pa3nuvHbIX TUTIOB bubmmorexa [TOK
https://m.edsoo.ru/ff09f72a
68 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubnuotexa [HOK
teme "Hemeramibr" https://m.edsoo.ru/ff09f72a
" " bubnuotexa [HOK
69 KoHnTtponbHas padora mo teme "HemeTamibr https://m.edsoo.ru/Ff09f72a
AHanu3 pe3yinbTaToB KOHTPOJIBHOMN padoThI, bubnmnorexka HOK
70
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/ff09f72a
[Tonoxxenne meramnos B lleprnognueckon
71 CHUCTEME XMMUYECKHUX HIEMEHTOB. bubnmnorexka [JOK
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX https://m.edsoo.ru/ff09f72a
000JI04€K aTOMOB METAJJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIIOB. bubnmoreka [JOK
[IprMeHeHne MeTaJlJIOB B OBITY M TEXHUKE https://m.edsoo.ru/ff09f72a
bu6nuoreka [IOK
73 Cmnassl MetaioB. Kopposust MetanioB https://m.edsoo.ru/f09F72a
74 Pemenne 3a1a4d pa3nu4HbIX TUIOB bubmmorera LOK
https://m.edsoo.ru/ff09f72a
75 DNEKTPOXUMUYECKUN P HAIPSKEHUIM bubnmnoreka [JOK

MeTauioB. OOIIHE CIOCOOBI MOTYYSHUS

https://m.edsoo.ru/ff09f72a
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MCTAIJIOB

OO0mias xapakTepucTuka MeTaJioB [A-
rpymmsl llepruoauyeckoi cucrteMsl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:

bu6nmoreka [IOK

76 NoJy4eHue, pu3nuecKkue u XUMUIeCKHue https://m.edsoo.ru/ff09f72a
CBOICTBa, IPUMEHEHHE MTPOCTHIX BEIIECTB U
UX CO€OUHEHUN
O61as xapakrepucTuka MetamuioB [1A-
rpyms! lleprpoanyeckoi cucteMsl
77 XUMHYSCKHX 3JIEMEHTOB. Marauii u bubnnoreka IIOK
KaJIBLIWI: TTOJTy4eHue, (Gu3ndecKkue u https://m.edsoo.ru/ff09f72a
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTBIX BEIIECTB U UX COCTUHEHUIN
78 JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs bubmmorexa LOK
https://m.edsoo.ru/ff09f72a
79 AIOMUHUI: TIOTy4YeHHe, (pusndeckue u bubnmnorexka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/ff09f72a
AM@oTepHbIe cBONCTBA OKCHA U
80 TUAPOKCH/IA ATFOMHUHHUS, bu6nuoreka [IOK
TUJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX https://m.edsoo.ru/ff09f72a
pUMEHEHNE
81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorera LOK
https://m.edsoo.ru/ff09f72a
[Ipaktuueckas padota Ne 7. Pemenne
82 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bubmmorera LOK
" " https://m.edso0.ru/ff09f72a
MerTanel II1aBHBIX OATPYIIT
OO11ast XxapakTepUCTHKA METAJIJIOB
bu6nuoreka [IOK
83 no6ouHbIX noarpymi (b-rpymm)

[Teproanyueckoil CUCTEMbI XUMHYECKUX

https://m.edsoo.ru/ff09f72a
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9JICMCHTOB

duznyeckre U XUMHUYECKIE CBOMCTBA XpomMma

bu6nmoreka [IOK

84
U €ro COCIMHEHUH, UX IIPUMEHEHUE https://m.edsoo.ru/ff09f72a
Baxnelive coeMHeHUs Mapratiia.
85 IlepMaHranat Kajaus, €ro OKACIMTEIbHBIE bubmorexa [IOK
pu ’ https://m.edsoo.ru/ff09f72a
CBOIicTBa
duznyeckre 1 XMUMHUYECKHE CBOICTBA
86 JKele3a U ero coequHenui. ITonyuenue u bubmmorexa HOK
A ' i https://m.eds00.ru/ff09f72a
IIPUMEHEHHUE CIIJIaBOB XKee3a
87 duznyeckne 1 XUMUYECKHEe CBOMCTBA MEJIH bubmuorexa [JOK
1 €€ COCIMHECHUH, UX TPUMEHECHHUE https://m.edsoo.ru/ff09f72a
dusnyeckre U XUMAYECKHE CBOMCTBA IIMHKA
88 U €r0 COeIMHEHHUH, NX IPUMEHEHNE bubmmorexa LOK
a ’ p ' https://m.edsoo.ru/ff09f72a
I IpOKCOKOMITIICKCHI ITUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 JKCIIEPUMEHTAIBHEIX 3a/1a4 110 TEME bubmmorexa HOK
" P 8 " https://m.edso0.ru/ff09f72a
MerTannsl TOOOYHBIX MTOATPYIIIT
90 Pemenne 3amad pa3nuyHbIX TUIIOB bubmmorexa HOK
adp https://m.edsoo.ru/ff09f72a
01 O06o0011eHNEe U CUCTEMaTU3aIMs] U3YYEHHOTO bu6mmoreka [JOK
MaTepuania 1o reme "Merasuibr" https://m.edsoo.ru/ff09f72a
but6mmoreka [IOK
92 KontpoarHas padora no reme "MeTamis!"
p p https://m.edsoo.ru/ff09f72a
93 AHanu3 pe3yiabTaToB KOHTPOJIBHON paboThI, bu6mmoreka [JOK
KOPPEKIIHS OITMO0K https://m.edsoo.ru/ff09f72a
Ponp xumun B o0ecrieueHuN YCTOWYUBOTO
bu6nuoreka [IOK
94 pasButHs yesoBedecTBa. [loHsTHE O

HAaY4YHBIX ME€TOAaxX UCCIICAOBaHNs BCIICCTB

https://m.edsoo.ru/ff09f72a
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Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3alunu
XUMHYCCKOI'0 IMpOMU3BOJACTBA.

bu6nuoreka [IOK

% [TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS 1 https://m.edsoo.ru/ff09f72a
Ba)KHEUIIINX BEIIECTB

9 XUMHYECKOE 3arps3HEHUE OKPYKaIOIIeH 1 bubnmoreka [JOK
CpElBl U €r0 MOCIEACTBUS https://m.edsoo.ru/ff09f72a

97 XuMHUs U 3I0POBBE YETOBEKA. 1 bubnmnoreka [HOK
JlexapcTBeHHBIE CpeCcTBa https://m.edsoo.ru/ff09f72a

08 Xumus nuim. Poibs XuMuu B 00ecIieueHnu 1 bubnnoreka IIOK
MUIIEBON 0€30IaCHOCTH https://m.edsoo.ru/ff09f72a

99 KocMmernueckue n mapdroMepHBIE CpeIcTBa. 1 bubnuorexa [HOK
BbriToBas xumust https://m.edsoo.ru/ff09f72a
XuMus B CTpOUTENbCTBE. BaxHeiime

100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff09f72a

MaTepHuabl

101 XUMHS B CETbCKOM XO3SMCTBE. 1 bu6mmoreka [IOK
Opranuyeckre 1 MUHEpaJIbHbIE YA00pEHUS https://m.edsoo.ru/ff09f72a

102 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 1 bubmmoteka [IOK
TEME https://m.edsoo.ru/ff09f72a

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumus, 11 xmace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A., JIEBkuH

A.H., Akunonepsoe o0uiectBo «M3aatensctBo «IIpocBemnienue»

METOIUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
1.Mudpopmannonnas cucrema GI'MC "Mos mkona" https://myschool.edu.ru/

2.IMopran "Eaunoe conepxanue oopazoBanus' https://edsoo.ru/

3. bubmmoteka [{OK https://m.edsoo.ru/7f411892

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. Mudpopmannonnas cucrema GI'MC "Mos mkona" https://myschool.edu.ru/

2.Ilopran "Eaunoe coaepxanue odpazoBanus" https://edsoo.ru/

3. bubmoreka [{OK https://m.edsoo.ru/7{411892
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