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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XuMUW Ha YPOBHE CpEIHEro 001mero oopa3oBaHUs
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), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TONOKeHH «CTparerun pa3BUTHSL BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4HOro ooOpaszoBaHusi ywammxcs 10-11 kiaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TAKXKE JJIs
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOTMOJIATaroIIUMHU
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH LIETIEH, COIepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peau3alus KOTOpPOW oOecreurnBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
OMpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HTOTOBOH arrectaud B (oOpMe €IUHOTO0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUPOBaHHWE €ro I0 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 MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LEJICH U 3aa4 U3ydeHHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30BaTeNIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHA
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTaBJISIONIECH,
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
nuddepeHIMpoOBaHHOTO OOYyYEeHHUST Ha YPOBHE CpEeaHEro ooOImero oodpa3oBaHUS
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLHUsIX CPEIHET0 MPOPeCcCHOHAIBHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIETr0 MOJIYyYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue ImpeamMeTa «XuMHUS» OPUEHTHUPOBAHO TakKe Ha pelieHue 3ajady



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBIN XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUU 33 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3Y4YEHHs NIpeaMmeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUHUTEJIBHOI'O YBEJIMYEHHUS OO0bEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsI PEaKUUM, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUUYECKON KUHETUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS] C TOUKH 3PEHUSI SDHEPreTUYECKUX M3MEHEHUH Nnpu €€ o0pa3oBaHUU 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 oprannyeckoil XMMHUU TPU PACCMOTPEHUU PEAKITMOHHOW CTIOCOOHOCTU
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUIsl KJIAcCOB ONpeIeEHHOro mpodus (TaaBHbIM
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
3HaYeHue OyayT UMETh 3JEMEHThl y4eOHOro marepuania mo obmiei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM  cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTH A Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U Apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAxX IIPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

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 TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTHUYECKOU
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 NTO3HABAEMOCTH SIBJIEHUWA NIPUPOJIbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEXKAIIMX B OCHOBE XHMMHUYECKOH
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEAKLUU, O



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

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKHX 3HAHUH IS OOBACHCHHS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH IO CIICCTBHIA
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
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  «XuUMHUS» Ha  YIUIYOJEHHOM ypOoBHE OCOOyH — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHoCTe oOydaronuxcs, (GOpPMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

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

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero oOpasoBanus, coctasiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



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
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS 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
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU 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 yriepoja, o-cBsi3b. dusmueckue 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.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajKeHOB, Sp*-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOECAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccudukanust ankaaneHoB (CONpsKEHHBIE, U30JMPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs, JUMEpU3ALUUd U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJAHOM pajuKalle, PEaKkUHH MNPHUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MoydyeHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYECKHN), PUDOPMHUHT, THPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOrPyNNly, IUaHOrPYIIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHTraHaTa KaJius, B3aUMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3amM IIacTMacc, KayyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA albJICTUIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHBIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKAUM, PEAKIMH C YYaCTHEM YIJIEBOAOPOJHOTO pajguKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

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

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yrneBoaoB (MOHO-, H-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npuMenenue. [lomucaxapuapl: kpaxman,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHUEe >PUpoB Leutoa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuom Menu(ll), xumumyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bI ¢ TwapokcuaoMm meau(ll), BzaumoneiictBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TcCoaepxale OpraHuvdecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHble PEACTaBUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHasi, BTOpUYHAs W TpEeTUUHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEJIKOB MPU HArpEeBaHHH, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIIHSIST MOJIEKYIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  3JIEMEHTOB, BXOJISIIMX B €ro COCTaB, HAXO0XJICHHE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOr0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMICTB MJIM CIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIEJIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOcucTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHonorus: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mMbl 00pa30oBaHUS KOBAJIEHTHOM CBS3M: OOMEHHBIH U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTJICNbHBIX MIPEACTAaBUTENICH HEOPTaHUYECKUX BEIIECTB.

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

CKOpOCTh XMMHYECKOW pEaKIuy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOIIbI) WHJIUKATOPOB, M3YYEHUE BIMSHUS Pa3IHMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB. DU3HUYECKUE
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

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

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOTyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcupn cepoi(lV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCUABI a30Ta. A30THUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®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.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuwusi(1V), kpemMHHEBas KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

OoOmas xapakrepuctuka metaioB |IA-rpynmsr Ilepuoanyeckoit cucteMbl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBAa W €ro coenuHeHuil. AMQoTepHbIE CBOICTBAa OKCHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coearuHeHuil. OKcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxwueiimme coequnenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

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

du3nYeCKrne 1 XMMHYECKHE CBOMCTBA MeIH U €€ coenuHeHuid. [lomydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIE€3a C PACTBOPAMH KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COCAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax I[I03HAHHUS W METOAOJOTHH HAyYHOTO MCCIIEIOBAHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XUMWs AN OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIE N100aBku. Poib xumuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENIbHBIE MaTepuaibl (LIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Maccel BemiecTBa Wian o0bEMa ra3oB MO U3BECTHOMY KOJIUMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJAE PACTBOpa C OIPEICIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi  MeXNpeAMETHBIX  CBA3€W MpU  U3YUYCHUM  OOmme U
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KHCIOThI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepuaibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUINEBAsI MPOMBIILICHHOCTD,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OEPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsl BBIIEIEHBI CJICAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMu T[IOBEJCHUS; HaJIM4Yue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULINKA HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHs IOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

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

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
CoLlIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHUSA AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUM IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00ECIIeUeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHATN3a U OOBSICHCHUS SBJICHHUM OKPYKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perIeHus Mpo0JieM B peabHBIX KU3HECHHBIX CUTYAIUX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



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,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (GYyHKIHOHAIBHON
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 YHMBEPCAJIbHBIE 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 XapaKTEepHbIE MPU3HAKU TOHATUN M YCTAHABIMBATHL MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKHUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHbBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIbHBIC IPEACTABICHUS — XUMHYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



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
peaxkuuu;

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 CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAasl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHMsI, CIpPaBOYHbIE 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 wmHPOpPMAIIUM, HEOOXOAUMOW IS BBIOJHEHUS YYCOHBIX 3aja4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpadyKu, 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;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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 3aJa4u,

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 MpoeKTa, U (OpMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpenesas €€ LeNIM W 3a7add, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM Y4E€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CleueHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIHUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMeEpe MPOU3BOICTBA METaHOJIa, epepadboTKi HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY JJIsl COCTaBIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHWUI, U3OIPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiiepoBa 1151 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, IIUKJIOATKAHOB, aJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI31 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TIPOYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC onepanuu
MBICIUTETILHON JCSITEIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOJTY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOMN
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoOTKOM
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJyYeHHUE W U3YYEHHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHYECKH I1eJIeCO00Pa3HOTO TOBEACHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT roka3zaress [1JIK;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y9eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHmdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DSKOJOTUYECKOW, SHEPTeTHUYCCKOW W THIINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YElIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

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

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS BIEKTPOIUTHYECKOW IUCCOLMAIUU, MEPUOANUECKUIM
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIUUYECKUN S3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMUYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJI30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX PEBPALLECHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c()OPMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUINA KPUCTAJIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

Cc(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUECKOrO 3aKoHa /[,
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX HJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLMA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOIrO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIISCTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIMKATOPOB, H3YyYCHHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4yHON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH [0 BBIIOJHEHUIO JTa0OPAaTOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPTaHU3MbI ONpPEIAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOi MHPopMalnuu, IHTepHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIKIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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QJIKaTUCHBI, AJTKUHBI
2.3 ApomaTtuyeckue yrieBoaopoabl (apeHsbl) 6 bub6nuoreka LIOK https://m.edsoo.ru/ff09f72a
Hroro mo pazueny 26
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. ®enon. 10 bubnuoreka [{OK https://m.edsoo.ru/ff09f72a
KapOoHunbHbIE COeTMHEHUS: aTbJICTUIbI 1
3.2 keToHbl. KapOoHOBbIe KHUCIOTHI. ClIOKHBIE 24 bubmuoreka LIOK https://m.edsoo.ru/ff09f72a
a¢upsl. XKups
3.3 VYriaeBoasl 13 bubmuoreka I{OK https://m.edsoo.ru/ff09f72a
Hroro no pasgeny 47

Pa3pea 4.

A3oTcoaep:Kalye oprannyeckne coeTnHeHus!
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4.1 AmuHBI. AMMHOKHCITOTHI. benku 14 bubmuoreka I{OK https://m.edsoo.ru/ff09f72a
Wroro no pazueny 14
Pa3pnen S. BeicokoMoJIeKy/IsipHbBIE COeAUHEHUSA
51 ‘ BBICOKOMOJIEKYIJISIpHBIE COCTMHEHHS 5 bubnuoteka [{OK https://m.edsoo.ru/ff09f72a
Pa3znen 6. Xumus v :Ku3Hb
X . X )
6.1 VML H S/I0POBBE. AMMITLE MEIHIHIC 24 Bu6miorexa LJOK https://m.edsoo.ru/f09f72a
XHMHS ¥ SJHEPreTHKA.
WToro 1o pasaeny 24 bubmuoteka [{OK https://m.edsoo.ru/ff09f72a
136 bubmuoteka [{OK https://m.edsoo.ru/ff09f72a

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3/iejioB U 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 LJOK https://m.edsoo.ru/f09f72a
BEIICCTB
1.3 XUMHUYECKUE PEAKIINU 19 bubmmoreka LIOK https://m.edsoo.ru/ff09f72a
Hroro no paszneny 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
Pa3nen 3. Xumus u ;Ku3Hb
M X
3.1 CTOADT HOSHATILE B XUMIH. MM 9 Bu6mmorexa LIOK https://m.edsoo.ru/ffo9f72a
KU3Hb
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OCHOBBI OPraHUYECKON XUMHH.
WHucTpyKTax M0 TeXHUKE O€301MacHOCTH.
[losiBieHME 1 pa3BUTHE OPTAHUYECKOU

XUMUH Kak Hayku. [Ipenmer oprannueckoit Bbu6moreka [JOK
1 y 1
XUMHUHU. MecTo U 3HaueHUe OpraHuveCcCKOn https://m.edsoo.ru/ff09f72a
XUMHH B CHCTEME €CTECTBEHHBIX HayK.
B3aumocBsI3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB.
XUMHUYECKOE CTPOSHUE KaK MOPSIOK
COETMHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO
uX BaJleHTHOCTU. OCHOBHBIE MOJIOKEHHUS
2-3 TEOPUM XMMHYECKOTO CTPOEHUS 2 bubmmorexa LIOK
p p . https://m.edsoo.ru/ff09f72a
OpPTaHUYECKUX COSAMHEHUN
A.M. BytnepoBa. YriepoHblil ckener
OPTraHUYECKOW MOJIEKYJIbI
4 KpavTHOCTL XMMHYECKOM CBSI3U. 3aBUCUMOCTh 1 Bu6miorexa IJOK
CBOICTB BEIIECTB OT XUMHUYECKOTO CTPOCHHSI
B p https://m.edsoo.ru/ff09f72a
MOJIEKYJT
bubnunorexa LIOK
5 W30MepHs U H30MEPHI 1
P P https://m.edsoo.ru/ff09f72a
[TpuHUMIBI KIacCUpUKALIME OPTaHUYECKUX bubmuorexa [IOK
6 y 1
COEAUHEHUN https://m.edsoo.ru/ff09f72a
7 [TpuHTIMTIBI KIacCU(UKAITIN OPTAaHUIECKUX 1 bubmuoreka [IOK

coeaunenuil. [lonarue o GyHKIMOHATBHOM

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

MextyHapo/iHasi HOMEHKJIATypa U

8-9 MIPUHIIAITE 00pa30BaHUS HA3BAHHIA bubmmorexa [JOK
PHHIL p N https://m.edsoo.ru/ff09f72a
OpPTaHMYECKUX COCAMHCHUN
10-11 Kﬂaccmbemcaumen ocou6e;§0cm . Bu6mnorexa LIOK
OPTAHHCCKUX PCAKIIH. FCariOHHbT https://m.edsoo.ru/ff09f72a
[IEHTPEIL.
[IepBoHayabHBIC MOHATHS O TUIIAX U bubnuoreka [IOK
12 y
MEXaHU3MaX OPraHuYeCKUX peaKInil https://m.edsoo.ru/ff09f72a
13 ['OMOIMTHYECKUI U TETEPOITMTHICCKUI bubanorexa [JOK
pa3pbIiB KOBAJICHTHOW XMMUYECKOU CBSI3H. https://m.edsoo.ru/ff09f72a
CB0OOHOpATUKAIBHBINA U MOHHBIN
14 MeXaHU3MBbI peakuuu. [loHsTHE O buGnuorexa [IOK
P ) https://m.edsoo.ru/ff09f72a
HyKJeoduie u sneKTpoduiie
Pemmenune 3amau Ha BBIBOJ (popmy
OPraHNYECKHUX COEIMHEHHM IT0 MACCOBBIM bubmmnorexka [HOK
15-16 y
JIOJISIM XHMM. 3JIEMEHTOB M OTHOCUTEIBHOM https://m.edsoo.ru/ff09f72a
TUIOTHOCTH
bubmmoteka IIOK
17-19 OCHOBBI OPraHUYECKON XUMUH
P https://m.edsoo.ru/ff09f72a
KonTponbhas padora Nel 1o Teme «OCHOBBI bu6muoreka [JOK
20 y
OpPraHUYECKON XUMHUW» https://m.edsoo.ru/ff09f72a
AnKaHbl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIIbI
3 19
MeTaHa. SP°-rudpuan3anus opouranen
P P P N bubmuoreka [{OK
21-22 aToMoB yriepoza. I'oMonorndecknii pag u

obmas popmysa aqKaHOB.
Cucremarnyeckass HOMEHKJIATypa ajJKaHOB U
panukanos. Mi3oMepus yriaepoaHoro

https://m.edsoo.ru/ff09f72a
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ckenera. Pusnueckre CBOMCTBA aJIKaHOB.
3aKOHOMEPHOCTH U3MEHEHUS (PU3UICCKUX
CBOMCTB

23-24

25-26

27

28

29

XHUMHUYECKHE CBOMCTBA aJIKAaHOB:
rajioreHupOBaHUE, IETUAPUPOBAHUE,
TEPMHUYECKOE PA3I0KEHNE, KPEKHHT KaK
CIOCOOBI MOMYUYEHUS BaXKHEHIIINX
COCIMHCHUI B OPraHUYECKOM CHHTE3E.
l'openue ankaHoOB Kak OJMH U3 OCHOBHBIX
HMCTOYHHMKOB TEIUIA B MPOMBIIIJICHHOCTH U
ObITy. M30MepH3aIus Kak croco0 moTyIeHHs
BBICOKOCOPTHOTO OCH3MHA. MexaHu3M
peakuuu CBOOOHOPAIUKATLHOTO 3aMETICHUS

[Tonyuyenne ankanos. Peaknus Bropna.
HaxoxneHue B mpupoie ¥ IpUMEHEHUE
JIKAHOB

Huxnoankansl. CTpoeHHE MOJIEKYJT
uKiIoankanoB. O6mas Gopmyna
uKiIoankaHoB. HomeHknatypa
UKJI0AIKaHOB. VI30Mepus IMKII0ATIKaHOB:
YTJIEPOJHOTO CKelleTa, MeXKIIaccoBas,
MPOCTPAHCTBEHHAs (LIHC-TPaHC-U30MEPHSI)
Crieruduka cBOHCTB LUKIOAIKAHOB C
MaJIbIM pa3MepoM IuKia. Peakiyu
NPUCOETUHEHUS U PaIUKaIbHOTO
3aMeIIeHus

AJKeHbl. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIBI
STUIIeHa. SP>-rubpuau3anus opouraneii
aTOMOB yIJIepOJa. G- U T-CBA3H.
["'omonoruyeckuii psig u obmias hopmyna

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a

bubmnoreka IIOK
https://m.edsoo.ru/ff09f72a

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a
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30

ajkeHoB. HomeHkiaTypa ajJKkeHoB.
N3omepus aqKkeHOB: YIJIEpOAHOTO CKEleTa,
MTOJIOXKEHUST KPaTHOM CBSI3H,
MIPOCTPAHCTBEHHAS (IIMC-TPAHC-U30MEPH),
MeKKIaccoBas. OuU3ndecKkne cBOMCTBA
aJIKCHOB

Peakiiuu 31eKTpoGHIBHOTO MPUCOSTMHEHUS
KaK croco0 noiyyeHus: GyHKIIMOHATbHBIX
MIPOU3BOHBIX YTieBoaA0po0B. [IpaBuio
MapKOBHHKOBA, €T0 JICKTPOHHOE
o0ocHOBaHHME. Peakiuy OKHCICHUS U
nonuMepusauui. [lonmaTiiien kak
KPYMHOTOHHKHBIN TTPOYKT XUMHUYECKOTO
MIPOU3BOJICTBA

bubnuoreka [{OK
https://m.edsoo.ru/ff09f72a

31

32

33-34

[TpoMbInieHHBIE U TA00PATOPHBIE CIIOCOOBI
nosrydeHus ankeHoB. [IpaBuio 3aiiieBa.
IIpumenenne

[Ipaktrueckas padota Ne 1. Ankansl u

AKEHBI
Anxanuensl. Knaccuduxarus ankagueHoB
M0 B3aUMHOMY PACIOJIOKEHUIO KPATHBIX
cBs3eit B Mosiekyiie. OcoOeHHOCTH
AIIEKTPOHHOTO U TIPOCTPAHCTBEHHOTO
CTPOCHHS CONPSKCHHBIX aJIKaINCHOB.
O6mas ¢popmyna alKaarueHOB.
Homenkmnarypa u uzomepust aakaaieHoB.
du3nyecKue CBOWCTBA ANKaIUCHOB

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

35

XUMHYECKHE CBOMCTBA aJIKAIUECHOB:
peakIuu npucoeIuHeHus (THAPUPOBaHUE,

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a
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raJIOrT€HUPOBAHUE), TOPEHUS U
nonaumepusanuu. [loaydyeHnue ankaaueHos

36

Bxuag C.B. JleGeneBa B monyueHue
CUHTETHUYECKOT0 Kayuyka. Bynkanuzauus
kaydyka. Pe3nna. MHoroodpasue BUJ0B
CUHTETUYECKUX Kay4yKOB, UX CBOWCTBA U
IpUMEHEHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a

37

38-39

40

41

AJKUHBL. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI
areTHIIeHa. SP-ruOpuar3aIs opouTaei
aTOMOB yriiepoja. ['oMoJioruueckuil psia u
oOmras ¢popmyna ankuHoB. HomeHknatypa.
N3omepus: yriiepoHOro CKenera,
IIOJIO’KEHUSL KPaTHOM CBSI3U, MEKKIIACCOBAsL.
dusnyecKknue CBOMCTBA ATIKMHOB

XUMHYECKUE CBOMCTBA aJIKWHOB: PEAKIIUN
MPUCOEANHEHUS KaK CIOcO0 MOTydeHus

MMOJIMMEPOB U APYTrUX IOJIC3HBIX ITPOAYKTOB.

Peakmum 3amenieHus. FOpeHI/Ie allICTHUJICHa

KaK HCTOYHHK BBICOKOTCMIICPATYPHOTO

IJIaMCHH JJI1 CBApPKU U PE3KH MCTAJLJIIOB
HonyquHe alcTUJICHA IMMUPOJIU30M METAaHa U

KapOuaHbIM MeTo oM. [Ipumenenune
aleTuIeHa

Apensl. Vcropust oTKpbITUS OSH30I1a.
CoBpeMeHHbIE MTpeACTaBICHHS 00
AIIEKTPOHHOM H POCTPAHCTBEHHOM
cTpoenuu Oenzona. 3zomepus u

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

but6mmorexa [IOK
https://m.edsoo.ru/ff09f72a
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HOMEHKJIaTypa roMosioroB 6enzona. O6mas
dbopmyra apeHoB. PuU3MYECKUE CBOMCTBA
Oenzona

XUMHUYECKUE CBOWCTBA OCH30JIa: PEAKITHH
AIEKTPOPUITLHOTO 3aMEIICHUS
(HUTpOBaHME, TAIOTEHUPOBAHUE) KaK
Croco0 MOTy4eHUsS] XUMUYECKHUX CPEJICTB

42-43 3aIUTHI PACTEHUIl; TPUCOEINHEHHS buGnuorexa [IOK
P > 1P https://m.edsoo.ru/ff09f72a
(ruapupoBaHKE, TAJIOTCHUPOBAHKE) KaK
JTI0OKa3aTeJIbCTBO HETPECIBHOTO XapaKkTepa
Oenzona. Peakuus ropenus. [lonyuenue
Oenzona
OCc00EHHOCTH XUMHUYECKUX CBOHCTB
Tonyosa. B3aumHoe BIusiHUE aTOMOB B
44 MoJieKyse Tomyona. OpueHTaIMOHHBIC bubnmorexa [JOK
y yoma. Lp . https://m.edsoo.ru/ff09f72a
s dexTrl 3amectuteneil. [[pumenenne
TOMOJIOT0OB OeH301a
45 [TpakTuyeckas pabora Ne2. Apomarudeckue bubmmnoreka HOK
YIJIEBOAOPOBI https://m.edsoo.ru/ff09f72a
16 JIf:;)Iﬂpgné,;;ip%OTa Ne 2 o TeMme «VYr- Bubmuotexa LOK
P https://m.edsoo.ru/ff09f72a
Cruptsl. Knaccudukarms, HoMeHKIaTypa
crupToB. ["'oMoornueckuii psii 1 oomas
opMyJIa IPENEIbHBIX OJHOATOMHBIX
Gopaysta Ip . bubmuoreka [{OK
47 crupToB. M3omepus. OusndecKre CBOMCTBA

MIpEeACIbHBIX OJTHOATOMHBIX CITUPTOB.
Bonopoanas cBsi3b MEXAy MOJIEKYJIAMU U €€
BIUSHUE HA (PU3HUECKHE CBOCTBA CITUPTOB

https://m.edsoo.ru/ff09f72a
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XUMHUYECKHE CBOMCTBA: B3aUMOJEUCTBHE C
HATpUEM KaK CIO0CO0 yCTaHOBJICHUS HATHYUS

bu6nmoreka [IOK

48-4Q  THAPOKCOTDYIIIEL, C TaOTeHOBOIOPOIAMH
KaK crioco0 MOJTy4YeHUs1 paCTBOPHUTENICH, https://m.edsoo.ru/ff09f72a
BHYTPHU- U MEXKMOJIEKYJIIpHas AeTUApaTaIHS.
Peakmust ropeHus: CIUPTHI KK TOILITMBO
[Tomyuenue 3TaHona: peakus OpoKEeHUs
TIIOKO3bI, THIpaTallHs STUJICHA.
50 [IpuMeHeHNe METaHOIA ¥ STAHOIA. bubmmorexa [JOK
. https://m.edsoo.ru/ff09f72a
Ou3MOIOrHYecKoe ICHCTBHE METAHOIIA U
ATaHOJIa Ha OPraHU3M 4YeJIoBeKa
OTUJICHTIINKOIIb U TIUIEPUH KaK
MPEJICTABUTENN MIPEIeTbHBIX
51 MHOTOAaTOMHBIX criupTOB. KauecTBeHHas bubnnorexa [JOK
peaKIus Ha MHOTOATOMHBIE CITUPTHI U €€ https://m.edsoo.ru/ff09f72a
NpUMEHEHHE /ISl pacTiO3HABAHUS TIINIIEPUHA
B COCTaBe KOCMETHYECKHIX CPECTB
52 [TpakTHyeckoe MpUMeHEHNE ITUICHTTUKOIIS bubnnorexa [JOK
Y TIMLEPUHA https://m.edsoo.ru/ff09f72a
53 [IpakTuueckas pabora Ne3. CriupTbl bubmuoreka [IOK
https://m.edsoo.ru/ff09f72a
®enon. CTpoeHre MOJIEKYIbI (heHoa.
B3aumHoe BIusSHUE aTOMOB B MOJICKYJIE
o4 ¢denona. Guznueckue cBoicTBa peHona. bubmmorexa [JOK
5 https://m.edsoo.ru/ff09f72a
XUMHUYECKUEe CBOMCTBA (PEeaKInu ¢
HaTpUeM, TUIPOKCHIOM HaTpHsi, OPOMOM)
55 [Tonryuenue penona. [Ipumenenue penona bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a
56 [IpakTuueckas padora Ne 4. ®eHOJIBI bubmmorexa [JOK

https://m.edsoo.ru/ff09f72a
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Anpaeruzpl 1 keToHbl. Knaccudpukanus
aJIbJECTUI0B U KeTOHOB. CTpoeHue

57 IpellebHBIX aTbAETUIOB. DIEKTPOHHOE U bubmorexa LIOK
https://m.edsoo.ru/ff09f72a
MIPOCTPAHCTBEHHOE CTPOCHUE
KapOOHUIBHON TPYIIIIbI
I'omonoruueckuii psia, odmmas popmyna,
HOMEHKJIaTypa U H30Mepusl IPEIeIbHbBIX bubmmoreka [JOK

58 .
anpaeruoB. Gu3nyecKue CBONCTBA https://m.edsoo.ru/ff09f72a
IpellebHBIX albIeTUIOB
XUMHUYECKUE CBOMCTBA MPEAETbHBIX
QTBJICTHJIOB: THIPUPOBAHUE; KAYCCTBCHHBIC
peaxkuu Ha KapOOHUIIBHYIO TPYIITY

59 (peakuus «cepeOpsHOTO 3epKaiay, bubmmoreka [JOK
B3aumoeiictue ¢ ruapokcuaom meau (11)) https://m.edsoo.ru/ff09f72a
U UX TIPUMEHEHUE AJis1 OOHAPYKEHHUSI
MPEJICTbHBIX ATTBJACTHIOB B MPOMBIIIIIICHHBIX
CTOYHBIX BOJIAX
[ToydeHne npeenbHBIX aTbICTHIOB:

o | o cTpro rprT cTitns Bumorea 10K
aIJ)'IBI[eIII“I/IIlOB}.nlI_[gI/IMeHeHI/Ie dbopmanbaeruaa u https://m.edsoo.ru/ff09f72a
areTabIeTHIa
ATIIETOH KaK MPEeJICTABUTENIb KETOHOB.

61 Crpoenne MoJIeKyIbI aneToHa. OCOOEHHOCTH bubnunoreka [IOK
peakuuu oKucaeHus aneroHa. [Ipumenenue https://m.edsoo.ru/ff09f72a
areToHa

62 [IpakTuueckas padora Ne 5. Anbaeruzsl u bubmuoreka [JOK
KETOHBI https://m.edsoo.ru/ff09f72a

63 CriupTsl ¥ peHoIBI bubmmorexa [JOK

https://m.edsoo.ru/ff09f72a
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64

65

66

AnbIeruabl 1 KETOHBI

Kontponbnas padora Ne 3

Kap6onossie kucnotel. Knaccubukanus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT.
CtpoeHue mpeienbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIILHOU rpynibl. I oMoorndecKkuit
psan u obmas hopMyIia mpeIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

bubnunoreka LIOK
https://m.edsoo.ru/ff09f72a

bu6nmoreka [IOK
https://m.edsoo.ru/ff09f72a

bubnuoreka [{OK
https://m.edsoo.ru/ff09f72a

67-68

69-70

®u3nyecKue CBOMCTBA IPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
(peakiuu ¢ MeTasjiaMi, OCHOBHBIMU
OKCHJIaMH, OCHOBaHHMSIMHU M COJISIMH) KaK
MOATBEPKIECHUE CXOJICTBA C
HEOpPraHMYECKUMU KHCI0TaMu. Peaknus
sTepudUKaIuU U ee 00paTuMocTh. Bimsiaue
3aMECTHUTEJIEH B YIIIEBOJOPOJHOM paguKale
Ha CHJTy KapOOHOBBIX KHCIIOT

OCco0EHHOCTH XUMHYECKUX CBOHCTB
MYypaBbUHOM KUCIOTHL. [lonyuenne
MIPEACIIbHBIX OJTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJICHUE aJIKaHOB, aJIKCHOB,
MEPBUYHBIX CIIUPTOB, AJIbICTUJIOB

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

71-72

Baxueiimue nmpeacTaBuTeM KapOOHOBBIX

but6mmoreka [IOK
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KHUCJIOT: MypaBbUHas, YKCYCHasl U OeH30MHasl.
Beoicmue npenenbHble U HETPEAEIbHbIE
KapOOHOBBIE KUCIOTHI. OnTuyeckas
n30Mepus. ACUMMETPUUYECKUM aTOM
yraepoaa. [Ipumenenre kapOOHOBBIX KUCIOT

[IpakTuueckas padora Ne 6. KapOboHnoBsie

https://m.edsoo.ru/ff09f72a

bubnunoreka LIOK

73 KHCJIOTBI https://m.edsoo.ru/ff09f72a
Crnoxuble 3¢upsl 1 xupbl. CTpoeHUE U
HOMEHKJIATypa CJI0XKHbBIX 3(pUpOB.

74 MexkitaccoBast u3omepusi ¢ KapOOHOBBIMHU bubmmoreka [JOK
kucinoraMu. CrocoObI OTyUEHUS CIIOKHBIX https://m.edsoo.ru/ff09f72a
3¢upoB. OOpaTUMOCTh peaKkIuu
sTepupUKaIuU

75 [IpuMeHeHnne cnoXHBIX F3PUPOB B MHUIIICBOM bu6nunorexa LIOK
1 tapGrOMEPHON TPOMBITINIEHHOCTH https://m.edsoo.ru/ff09f72a
JKupsl kak crnoskHble 3(UPHI TIULEPUHA U
BBICHIMX KapOOHOBBIX KHCJIOT.

PactutenbHble U KUBOTHBIC KUPBI, UX bubnnorexa [JOK

76 y
cocraB. du3nyeckre CBOMCTBA )KUPOB. https://m.edsoo.ru/ff09f72a
XUMHUYECKUE CBOWCTBA KUPOB:

THJIPUPOBAHUE, OKUCIICHHUE

['maponu3 uim OMbUICHHE )KUPOB KaK

CIoco0 MPOMBIIIIEHHOTO MOJIy4eHHUs coiei

BBICIINX KapOOHOBBIX KHciOT. [IpuMenenune bubmuoreka [JOK

77 .
JKUPOB. MBIJIA KaK COJIU BBICIINX https://m.edsoo.ru/ff09f72a
KapOOHOBBIX KUCIIOT. Motomne cBoHCTBa
MbLIa

78 Kap6onoBbie kucinotsl. ClioskHbIE 3QHUPHI. bubmuoreka [IOK

Kupsbl.

https://m.edsoo.ru/ff09f72a
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[Tpaktruueckas padora Ne 7. Jluru bt

bubnunoreka LIOK

79
https://m.edsoo.ru/ff09f72a
Kontponbhas padora Ne 4 o teme:
80 «Kap6oHoBbie KUCITOTHI. CIIOKHBIC YPHUPHI. bubnunoreka LIOK
Kupobi» https://m.edsoo.ru/ff09f72a
81 éFJIeBOI[H. Kﬂaccvn(pmcaum YIJIEBOJIOB. Bu6muorexa LIOK
ratieckie choficra i naxowtcie ntps:/m.edsoo.ru/f09f 722
['mroko03a Kak ajbJIeru10CIHpT.
XUMUYECKUE CBOWCTBA TIIFOKO3BI:
alMJIMPOBAaHKE, ATKWINPOBAHUE, CTUPTOBOE
82-83 1 MOJIOUHOKHUCIIOE OPOKEHHE bubmmorexa [JOK
' https://m.edsoo.ru/ff09f72a
DKCIEepUMEHTAIbHBIC I0Ka3aTEIbCTBA
HAJTMYUS JTBJICTHIHON U CTUPTOBBIX TPYIIIT
B toko3e. [lonyuenue riiroko3sl
84 ®pyKTO3a Kak U30Mep IoKo3bl. Pubosa u bubmuoreka [IOK
ne30Kkcupubo3a https://m.edsoo.ru/ff09f72a
bu6nunorexa LIOK
85 IIpaxtuyeckas padota Ne§. MoHOCaxapu sl
P P pu https://m.edsoo.ru/ff09f72a
Baxneitmme nucaxapuabl (caxaposa,
86 JIAKTO3a, MaJIbT03a), UX CTPOCHUE U bubnunorexa LIOK
busndeckue cBoicTBa. [ maponms caxapossl, https://m.edsoo.ru/ff09f72a
JIAKTO3bI, MATBTO3HI
Kpaxwman u nienmrono3a kak Ouonornueckue
noJIMMepbl. XUMUYECKHE CBOKMCTBA Kpaxmasia
(ruaponn3, KaueCTBEHHAs peakIus ¢ HOJIoM Bu6nnorexa [IOK
87 Ha KpaxMaJs U ee IPUMEHEHHUE ISt

OoOHapyXeHHs KpaxMaa B MPOIyKTax
MATaHus). XUMHUYECKHE CBOWCTBA
[[EJUTIONIO3BI: THAPOIU3, 00pa30BaHHE

https://m.edsoo.ru/ff09f72a
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CIIOKHBIX 3(UpPOB

[Ipumenenue u OuosOrNUEcKas poib

88 11eBo10B. OKHCIIEHHE YIIICBOJIOB — bubmorexa LIOK
yr ' Y https://m.edsoo.ru/ff09f72a
HUCTOYHHUK YHEPTHH KUBBIX OPraHU3MOB
89 [TpakTudeckas padora Ne9. Jlucaxapuasl u bubnmnoreka HOK
MOJIMCaXapu bl https://m.edsoo.ru/ff09f72a
90 [TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX Ha bubnuoreka [IOK
MIpUMEpE alleTaTHOT'O BOJIOKHA https://m.edsoo.ru/ff09f72a
Unentudukanys opraHuuecKux
91 coe I/IHe(fII/Iﬁ r CHC”IF)I/I‘IGCKB.}I CBSI3b MEX bubmorexa HOK
a ’ _ y https://m.edsoo.ru/ff09f72a
KJIaCCAMM OPraHUYEeCKUX COCTUHECHUIN
bubnunoreka LIOK
92 Vri1eBo b
A https://m.edsoo.ru/ff09f72a
93 Konrponbhas pabora Ne 5 o teme: bubmmnoreka HOK
«YTIeBOIBDY https://m.edsoo.ru/ff09f72a
Awmwunbl. [TepBuuHbIe, BTOPUYHBIE,
TpeTHuHbIe aMUHBI. Kiaccudukanus
aMHHOB II0 THITY YIJIEBOJLOPOIHOTO
94 aIuKalia u ‘II/IC}J]'IyraMI/IHO : I B MOJIEKYIIE bubnmorexa [IOK
past Y oy e https://m.edsoo.ru/ff09f72a
DNEKTPOHHOE W TPOCTPAHCTBEHHOE
CTpOEHHE MPEeAETbHBIX aMHUHOB.
dusznueckre cBOMCTBA aMUHOB
AMUHBI KaK OpraHHYECKHUE OCHOBAHUS:
95 CaKIMH C BOJIOW, KUCIIOTaMU. Peakius bubnmorexa HOK
p AOH, ' t https://m.edsoo.ru/ff09f72a
TOpPEHUS
AHWINH KaK TPeJICTaBUTEIh apOMATHUECKUX
96 amuHOB. CTpoenue aHuarHa. [TpuanHbI bu6morexa LIOK

ocnablieHUs OCHOBHBIX CBOWCTB aHUJIMHA B
CPaBHEHHMHU C aMHUHAMH IMPEIETIbHOTO psiaa.

https://m.edsoo.ru/ff09f72a



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

XHUMHYECKHE CBOMCTBA aHUIIMHA:
B3aUMO/JICHCTBHE C KUCIOTaMH, OpOMHOI
BOJOM, OKHCJICHHUE

[Tonyyenue aMUHOB aTKUIUPOBAHUEM
aMMHaKa 1 BOCCTAHOBJICHHEM
HUTPONPOU3BOIHBIX YIIIEBOJAOPOIOB.
Peakuus 3ununa. [IlpumeneHre aMuHOB B bubnunoreka LIOK
(dbapmareBTUUECKON MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff09f72a
AHUWJIMH KaK ChIpbE 7Sl MPOU3BOACTBA

97-98

AHHUJIMHOBBIX KpaCHTeHeﬁ. CuHTe3bl Ha
OCHOBC aHMJIMHA

AmuHOKHCIOTHI 1 0enkd. CocTaB U
HOMeHKJIaTypa. CTpoeHue aMUHOKHUCIIOT.

. bubnuoreka [IOK
99 [OMOJIOTMYECKUH PSiT TPEIETbHBIX 1 1

https://m.edsoo.ru/ff09f72a

aMUHOKHCIIOT. M30Mepus npenenbHbIX
AMUHOKHCIIOT

AMWHOKHCIOTHI KaK aM(bOTepHLIe

100 opranuyeckue coenunenus. Cunres 1
nenTuoB. IlenTuanas cBasb

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

101 buonoruyeckoe 3HauYeHUE 0-aMHUHOKHUCIIOT. 1 bu6mmoteka IIOK

OO6nacTi mpuMeHEeHUs! aMHHOKHUCIIOT https://m.edsoo.ru/ff09f72a

benku kak npupoHble OMONIOTUMEPHI.

102 Cocras u cTpoenue 6enkoB. OCHOBHBIE 1 bromorexa LIOK

https://m.edsoo.ru/ff09f72a

aMHUHOKHCIIOTBI, 00pa3yroIiue OemKu

XUMUYECKUE CBOWCTBA OEIKOB: THAPOIHU3,
bubnunorexa LIOK

103 JIEHATypalys, KaYeCTBEHHBIE (IIBETHBIE) 1 httos://m.edsoo.ru/f09f72a

peakiuu Ha OeKu

buonorudeckne GpyHKIIMN OETKOB. bubmuoreka [IOK

JlocTrKeHNs B U3Y4EHUU CTPOCHUS U https://m.edsoo.ru/ff09f72a

104
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cHHTE3a OEJIKOB

105

106

107

108

109

[TpakTrueckast padora Nel(). AMUHOKHCIIOTHI
u Oenku

A3o0Tcoaepkaliye reTepolKInIecKue
coequuenus. [luppon u nupuanH:
3JIEKTPOHHOE CTPOCHHE, APOMATHYECCKUI
XapakTep, pa3iudue B MPOSIBICHUN
OCHOBHBIX CBOMCTB

HYKJ'IeI/IHOBBIe KHUCJIOTBI: COCTaB U CTPOCHUC.

Crpoenue nykineoru10B. Coctas
nykienHoBbIx kuciot (JHK, PHK). Ponb
HYKJICHHOBBIX KHUCJIOT B
KU3HEJCATCIILHOCTH OPTaHN3MOB

BrIcOKOMONEKyYIIIpHBIE COEIUHEHUS.
OcCHOBHBIE IOHATHS BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb
nonumepusanuu. Kiaccupukanus
HOJIMMEPOB

OcHoBHbIE CIOCOOBI MOTYYEHHS

BBICOKOMOIJICKYJIAPHBIX COCIUHCHMIA: pcaknuun

MOJIMMEPHU3ALMHU U TIOJIMKOHICHCALINH.
CtpoeHue u CTpyKTypa IOJIMMEPOB.
3aBUCUMOCTB CBOMCTB ITOJIMMEPOB OT
CTPOEHHUSI MOJIEKYJI

bu6nmoreka [IOK
https://m.edsoo.ru/ff09f72a

bu6nmoreka [IOK
https://m.edsoo.ru/ff09f72a

bubnuoreka [{OK
https://m.edsoo.ru/ff09f72a

bu6nmorexa LIOK
https://m.edsoo.ru/ff09f72a

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

110

TepmoriacTUYHBIE U TEPMOPEAKTUBHBIC
nosmMepsl. [IpoBossiue opraHudeckre
nosmMepbl. KoMno3uTHbeIE MaTepraisl.
[lepcnieKTHBBI UCTIOIB30BAHMS
KOMITO3UTHBIX MaTEPHAIIOB

but6mmorexa [IOK
https://m.edsoo.ru/ff09f72a
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Knaccudukanust BookoH. CHHTETHUECKHE
BoJIoKHA. [TonuadupHble U OTHaAMUTHBIC

bubnunoreka LIOK

111
BOJIOKHA, X CTPOEHHE, CBOMCTBA. https://m.edsoo.ru/ff09f72a
[IpakTHueckoe UCIoIb30BaHUE BOJIOKOH
CHUHTETHYECKUE TUICHKHU: U30JI1Us 151
MIPOBOIOB, MEMOPAHBI JUIsl OIPECHEHUS BOJIBI,
3alMTHBIC TUICHKH JIJIs1 aBTOMOOUIIEH, Bu6miorexa LIOK
112
IUIACTBIPH, XHPYPTHIECKHE HOBA3KH. Hoselie https://m.edsoo.ru/ff09f72a
TEXHOJIOTMH J1aJIbHEUILErO
COBEPIIICHCTBOBAHUS MTOJIMMEPHBIX
MaTepHuasoB
113- XUMUA U )KU3Hb. XUMUS U 3J0POBBE. bubanorexa [JOK
114 DepMEeHTHI https://m.edsoo.ru/ff09f72a
115- Xumus u 310poBbe. BuTaMuHbI Bu6mnuorexa [IOK
116 https://m.edsoo.ru/ff09f72a
L17- Xumus U 300poBbe. [ OpMOHBI brbmmorexa [TOK
118 AOPOERE. T OP https://m.edso0.ru/ff09f72a
119- Xumus u 3n0poBbe. Jlekapersa. [IpoGiemsl, Bu6miorexa LOK
120 CBSI3aHHBIE C IPUMEHEHHUEM JIEKapCTBEHHBIX https://m.edsoo.ru/ff09f72a
MpenapaTroB
but6mmorekxa [IOK
121 X .M
VMG SHOPOBBE. WIHHEPATLHBIS BOAM https://m.edsoo.ru/ff09f72a
122 Xumus B Mmeauiinae. PazpaboTka jgexapcTs. bubnuotexa [JOK
XUMHYECKUE CEHCOPBI https://m.edsoo.ru/ff09f72a
[IpombliieHHas OpraHuYecKast XUMHUSL.
123 ChIpbe Uil OpraHn4ecKon bubmuoreka [JOK
npombinuieHHOCTH. [IpobieMa 0TX00B 1 https://m.edsoo.ru/ff09f72a
MOOOYHBIX MTPOTYKTOB
124 HauGosee KpylHOTOHHAKHBIE bub6anoreka IJOK
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MIPOU3BOJICTBA OPraHUYECKUX COCTMHEHUM

https://m.edsoo.ru/ff09f72a

Xumusd u sHepreruka. [Ipupoansie

195 MCTOYHHKH yTIeBOA0POoa0B. [Ipupoaubrii u 1 bubnmnoreka HOK
TOITYTHBIM HEPTSIHOM ra3pl, UX COCTaB U https://m.edsoo.ru/ff09f72a
UCTIOJIb30BaHNE
CocraB HeTH U ee nepepadboTKa.

Hedrenpoaykrel. OKTaHOBOE YHCIIO

126 Oen3una. OxpaHa OKpyKaroleh cpeibl Ipu 1 bubnnoreka [JOK
HedTenepepaboTKe U TPAHCTIOPTUPOBKE https://m.edsoo.ru/ff09f72a
HEe(TENPOAYKTOB. AJIbTepHATHBHBIC
VUCTOYHUKHU YHEPTHH.

127- OCHOBBI OPraHMYECKON XUMUH 2 bubmrorexa LIOK

128 P https://m.edsoo.ru/ff09f72a

bu6nunorexa LIOK

129 Urorosast KOHTposbHas paboTa Ne 6 1 httos://m.edsoo.ru/ff09F72a

bu6nunorexa LIOK

130 Hostopetite. 1 https://m.edsoo.ru/ff09f72a

131- bubnuorexa [IOK

i EI
136 Orpadorka saxanii EI S https://m.edsoo.ru/ff09f72a
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTesibHbIE pecypchl

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

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

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

4 Pacripenenenue 31€KTpOHOB 110 aTOMHBIM 1 bubnnoreka [JOK
opouTaaM https://m.edsoo.ru/ff09f72a
DONeKTPOHHBIE KOH(UTYpAITH aTOMOB

5 3JIeMe§TOB B OCHOI;II){OI\?III:I)/I Il-:036y>K,Z[éHHOM 1 bubmorexa LOK

https://m.edsoo.ru/ff09f72a

COCTOSIHUH

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

7 crucTeMa XMMHUYecKux anemeHToB []. WM. 1 bubnuoreka [{OK
MeHieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN https://m.edsoo.ru/ff09f72a
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB

3 XUMHUYECKHUX AJIIEMEHTOB B 00pa3yeMbIX UMHU 1 bubnmnoreka [JOK
IIPOCTBIX U CIIOXKHBIX BELIECTB 10 IPyInaM https://m.edsoo.ru/ff09f72a
U TIepHoJIaM

9 CucrtemaTtuzanus ¥ 0000IeHNEe 3HAHUH 110 1 bubmuorexa [{OK
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

BanenTtHOCTS U BaJICHTHBIE BO3MOXKHOCTH

11 aToMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPhI bubmorexa HOK
' P PYITYP https://m.eds00.ru/ff09f72a
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBneHuss O KOMIUIEKCHBIX bu6nmorexa LIOK
COCIMHEHMSAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/ff09f72a
BemectBa MosiekynspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THrmbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/ff09f72a
BEIICCTB
14 [ToHsiTHE O TUCTIEPCHBIX CUCTEMAX. bubmmoreka [JOK
IIpencrasienne 0 KOJUIOUIHBIX PaCTBOPAX https://m.edsoo.ru/ff09f72a
HctuaabIe pacTBOPHI: HACHIIIICHHBIE U
15 HeHaCLImerHLIe r';CTBO WMOCTb bubmorexa HOK
P P ' https:/m.edsoo.ru/ff09f72a
Kpucramnorunaparst
16 CniocoObI BeIpayKEHUS! KOHIICHTPAIIUT bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/ff09f72a
Pemenue 3a1au ¢ UCmoib30BaHUEM TTOHSITHIA
17 "MaccoBast 10151 paCTBOPEHHOTO BemecTBa" Bubmmorexa [IOK
| P P \ ’ https://m.edsoo.ru/ff09f72a
MOJIIpHAsi KOHIICHTPAIUs
18 Knaccudukanus u HoMeHKIaTypa bubmuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/ff09f72a
19 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 bubnunorexa LIOK
TeMe https://m.edsoo.ru/ff09f72a
20 KonTtponsHas padora o temam "CtpoeHue bubnuorexa [IOK

aroMma. [lepuoanueckuii 3aKOH 1

https://m.edsoo.ru/ff09f72a
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[Tepuoanueckast cucteMa XUMHUYECKUX
snemeHnToB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.

21 3aK0H COXpaHEHHI MACChI BEIECTB, 3aKOH buGnuorexa [IOK
P ’ https://m.eds0o.ru/ff09f72a
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIHIX
99 TernoBbie 3G (GEKTh XUMUYECKUX PEaKITHii. bubnuoreka [IOK
TepMoxuMHUUECKHE YpaBHEHUS https://m.edsoo.ru/ff09f72a
23 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubnnorexa [JOK
peakuuii 1 TEePMOXUMHYECKUM YPAaBHEHUSAM https://m.edsoo.ru/ff09f72a
CKOpOCTh XUMHUYECKOH peaKkInu, e€
24 3aBI/IIlI/IMOCTL oT a3J'II/I‘II})ILIX dakTopoB brbmmorexa LTOK
P POB- https://m.edsoo.ru/ff09f72a
Karanu3z u kaTanu3aTopbl
25 ["'oMOreHHbIe U reTepOreHHbIE PEAKIINU bubmorexa LOK
P peaitt https://m.edsoo.ru/ff09f72a
[IpakTuueckas pabora Ne 1 o Teme
26 "BausiHue pa3nuuHbIX GaKTOPOB Ha bubmorexa LOK
P . P | https://m.edso0.ru/ff09f72a
CKOpPOCTh XUMHUYECKOH peakiuu
97 OGpatumbie 1 HEOOpATUMBIE PEAKITHH. bubnmnoreka [JOK
XHWMHYECKOE PAaBHOBECHE https://m.edsoo.ru/ff09f72a
[IpakTuueckas padora Ne 2 o reme
28 "BausiHue pa3nuuHbIX GaKTOpPOB Ha bubmmorexa LIOK
P P " https://m.edsoo0.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. BoopoaHbIii bubmorexa [JOK
AR PAGTEOPOB. BOAOPOA https://m.eds00.ru/ff09f72a
nokazatenb (pH) pactBopa
31 I'mpponus coseid. Peaknuu, nporekaromuye B bubnuoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edsoo.ru/ff09f72a
[TpakTrueckas padota Ne 3 o Teme
32 "XHUMHYECKHUE PEAKIIUH B PACTBOPAX bubmorexa HOK
"p " P P https://m.edsoo.ru/ff09f72a
AIEKTPOIUTOB
OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
33 eakIuu. BaxxHennme oKucnuTenu u bubmmorexa [IOK
pearti. https://m.edsoo.ru/ff09f72a
BOCCTaHOBUTEIH
34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO) bubmmoreka [JOK
Oananca https://m.edsoo.ru/ff09f72a
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnorexa [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 brbmmorexa [IOK
AP https://m.edsoo.ru/ff09f72a
CucreMaruzaius 1 0000IIeHIE 3HAHUH 110 bubnunorexa LIOK
38
TeMe "XuMnueckue peakuu' https://m.edsoo.ru/ff09f72a
39 KonTtponbHas pabora o Teme bubmuoreka [JOK
"Xumnueckue peakuuu"” https://m.edsoo.ru/ff09f72a
[Tonoxenune Hemeramios B [leprnognueckoit
40 CHUCTEME XUMMUYECKUX A1eMeHToB /1. 1. bubmuoreka [JOK
MemieneeBa 1 0COOEHHOCTH CTPOEHUS HX https://m.edsoo.ru/ff09f72a
aroMoB. DHU3UUYECKUE CBOMCTBA HEMETAIIOB
41 AnnoTrponusi HeMETauIoB (Ha IpUMEpPe bubnuoteka [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
["anoreHsl: HaXOXKAEHHUE B IPUPOJIE,
43 CIIOCOOBI TTOJT CHfIH Q)I/BI/HpecII)(I/IHe u bubmorexa HOK
YHACHI, https://m.edsoo.ru/ff09f72a
XUMHYECKHE CBOMCTBA
l'anorenoBonopoasl. Baxunerimue
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS bubmorexa OK
POACOACPAATH A https://m.edsoo.ru/ff09f72a
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
45 MOJIy4eHUs TasioreHoB. [I[pumenenue bubmotexa [JOK
i P . https://m.edsoo.ru/ff09f72a
TaJIOTCHOB M X COCTUHEHUI
[TpakTuueckast pabota Ne 4. Pemenue
46 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME bubmorexa HOK
" P " 8 https://m.edsoo.ru/ff09f72a
T'anorenst
Kucnopona: nabopatopHsie u
47 IPOMBIIIJICHHbIE CIOCOOBI MOTyYeHHUS, bubmuorteka [IOK
dbuznueckue u xumudeckre ceoicTra. O30H. https://m.edsoo.ru/ff09f72a
[IpumeneHne KucIOpoaa U 030Ha
bubnunorexa LIOK
48 O
KCHIBL T HIEpORCHAR https://m.edsoo.ru/ff09f72a
49 Pemenue 3a1a4 pa3TuIHBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/ff09f72a
Cepa: HaXOXJIeHUE B IPUPOJIE, CITOCOOBI
50 noi CHHS £M3qucxp11)e E XHI/IMquCKHe bubmorexa HOK
. ’ https://m.edsoo.ru/ff09f72a
CBOWCTBa
b K
o1 CepoBogopon, CyabhuIbI nbmorexa I10

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

bubnunoreka LIOK

52
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/ff09f72a
[IpakTuueckas padora Ne 5. Pemenue
53 HKCIIEPUMEHTAIbHBIX 3aa4 1o Teme "Cepa bubmmorexa LJOK
.. P " 8 P https://m.edsoo.ru/ff09f72a
U e€ COeTMHCHUS
A30T: HaX0X/JIeHHE B IPUPO/IE, CTIOCOOBI
54 MOTydeHUs1, GU3UIECKHUE U XUMHUYECCKUE bubmorexa HOK
zlq ’ https://m.edsoo.ru/ff09f72a
CBOMCTBAa. AMMHAK, HUTPHUIbI
55 Kucnopoacoaepxaniye cOeIMHEHUS a30Ta. bubmmoreka [JOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/ff09f72a
56 [Ipumenenue a3oTa ¥ €ro COeIMHEHU. Bbu6mmoteka LJOK
A3oTHBIC yoOpeHus https://m.edsoo.ru/ff09f72a
®Docdop: HaAXOXKIEHHE B IPUPOAE, CIIOCOOBI
57 0JI ’ erf)ms[ (1)I/I3iquKI/I€ I/IpxiMi[IHGCKI/Ie bubmmorexa LIOK
Y‘* ’ https://m.edsoo.ru/ff09f72a
cBoiictBa. @ochunpl u pochun
58 Oxkcunsl pocdopa, pochopcoaepxarine bubnmoreka [JOK
kucnoTsl. Comau GochopHOil KUCTOTHI https://m.edsoo.ru/ff09f72a
59 [Tpumenenne pocdopa u ero coeNUHEHHI. bubmuoreka [IOK
®dochopHbie ynoOpeHust https://m.edsoo.ru/ff09f72a
[TpakTiueckast pabota Ne 6. Pemenue
60 AKCIIEPUMEHTAITBHBIX 3a71a4 10 TeMe "A30T bubmmorexa [JOK
P g https://m.edsoo.ru/ff09f72a
u ¢pocdop 1 ux coegHEHU"
Yriepoa: Hax0XIeHUE B PUPOJIE,
61 annof :HHBIC Moﬂ npuka Eﬂ'p(bllflanecxne u bubmmorexa LIOK
p f[ T https://m.edsoo.ru/ff09f72a
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE
62 Oxcupn yriepoxaa(ll), okeun yrinepona(1V), bubnuotexa [JOK
YroJbHasl KUCJIOTa U €€ COIn 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

64 CIoCcOObI TOJTydeHHs, PU3HICCKUE 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff09f72a
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(1V), kpemHueBast KHCIIOTA, bubnmnoreka HOK
CUJIMKATBI https://m.edsoo.ru/ff09f72a
66 [IpuMeHeHrne KpeMHHS ¥ €r0 COSTUHCHUM. bubanorexa [JOK
Crekio, ero noixy4eHue, BUAbl CTEKIIa https://m.edsoo.ru/ff09f72a
67 Pemenue 3a1a4 pa3nuvHbIX TUTIOB bubmmorexa [JOK
https://m.edsoo.ru/ff09f72a
68 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO bubmmoreka [JOK
teme "Hemeramibr" https://m.edsoo.ru/ff09f72a
" " bubmmoreka [JOK
69 KonrtponbHas padora no reme "Hemerasmisl https://m.edsoo.ru/ff09f72a
AHanu3 pe3yinbTaToB KOHTPOJIBHOMN padoThI, bubmmnoreka HOK
70
KOPPEKIIHSI OIIHOOK https://m.edsoo.ru/ff09f72a
[Tonoxxenne meramnos B lleprnognueckon
71 CHUCTEME XMMUYECKHUX HIEMEHTOB. bubmmnoreka HOK
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX https://m.edsoo.ru/ff09f72a
000JI04€K aTOMOB METaJJIOB
79 OO6mue ¢puznueckre CBOMCTBA METAIIOB. bubnmnoreka [JOK
[IprMeHeHne MeTaJlJIOB B OBITY M TEXHUKE https://m.edsoo.ru/ff09f72a
bubnunorexa LIOK
73 Cmnassl MetaioB. Kopposust MetanioB https://m.edsoo.ru/ff09F72a
74 Pemenne 3a1a4d pa3nu4HbIX TUIOB bubmmorexa LIOK
https://m.edsoo.ru/ff09f72a
75 DNEKTPOXUMUYECKUN Pl HAIPSKEHUM bubnmoreka [JOK

MeTauioB. OOIIHE CIOCOOBI MOTYYSHUS

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

OO6mas xapakrepuctuka metayioB |A-
rpymmsl llepruoauyeckoi cucrteMsl
XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanui:

bub6nmoreka [IOK

76 NoJy4eHue, pu3nuecKkue u XUMUIeCKHue https://m.edsoo.ru/ff09f72a
CBOICTBa, IPUMEHEHHE ITPOCTHIX BEIIECTB U
UX COEOUHEHNN
O61as xapakrepuctuka meramioB [A-
rpyms! lleprpoanyeckoi cucteMsl
77 XHUMUYECKHX JIEMECHTOB. Maruuii u bubnunoreka LIOK
KaJIBLIWI: TTOJTy4eHue, (Gu3ndecKkue u https://m.edsoo.ru/ff09f72a
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE
IPOCTBIX BEIIECTB U UX COCTUHEHUIN
78 JKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs bubmorexa LOK
https://m.edsoo.ru/ff09f72a
79 AIOMUHUI: TIOTy4YeHHe, (pusndeckue u bubmmnorexka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/ff09f72a
AM@oTepHbIe cBOMCTBA OKCHIA U
80 TUAPOKCH/IA ATFOMHUHHUS, bu6nmorexa LIOK
TUJIPOKCOKOMIIJIEKCHI ATTFOMUHMUS, UX https://m.edsoo.ru/ff09f72a
pUMEHEeHHE
81 Pemenue 3a1a4 pa3muyHBIX THIIOB bubmmorexa LIOK
https://m.edsoo.ru/ff09f72a
[Ipaktuueckas padota Ne 7. Pemenne
82 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe bubmmorexa LIOK
" " https://m.edsoo.ru/ff09f72a
MeTasutbl TIIaBHBIX TOATPYIII
OO0m1ast XxapaKTepUCTHKA METAJIJIOB
bubnunoreka LIOK
83 no6ouHbIX noarpymi (b-rpymm)

[Teproanyueckoil CUCTEMbI XUMHYECKUX

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

duznyeckre U XUMHUYECKIE CBOMCTBA XpomMa

bu6nmoreka [IOK

84
U €ro COCIMHEHUH, UX IIPUMEHEHUE https://m.edsoo.ru/ff09f72a
Baxnelive coeMHeHUs Mapratiia.
85 ITepmaHraHaT Kaims, €ro OKUCIUTEIbHEBIC bubmorexa HOK
pu ’ https://m.edsoo.ru/ff09f72a
CBOMCTBA
dusndyeckre U XMUMHUYECKIE CBOMCTBA
86 JKele3a U ero coequHenui. ITonyuenue u bubsmorexa [IOK
A ' I https://m.edsoo.ru/ff09f72a
IIPUMEHEHHUE CIIJIaBOB XKee3a
87 duznyeckne 1 XUMUYECKHEe CBOMCTBA MEJIH bubnuoreka [{OK
1 €€ COCIMHECHUH, UX TPUMEHEHUE https://m.edsoo.ru/ff09f72a
du3nyeckue 1 XMMUYECKHUE CBOMCTBA IIMHKA
88 U €r0 COeIMHEHHUH, NX IPUMEHEHHE bubmorexa LIOK
8 ’ p ' https://m.edso0o.ru/ff09f72a
I IpOKCOKOMITIICKCHI ITUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 SKCIIEpUMEHTAIbHBIX 33134 110 TEME bubmorexa [OK
" P 8 " https://m.edso00.ru/ff09f72a
MerTannsl TOOOYHBIX MTOATPYIIIT
90 Pemnrenne 3aga4 pa3nuyHbBIX TUIIOB bubmorexa [TOK
atp https://m.edsoo.ru/ff09f72a
01 O060011eHNEe U CUCTeMAaTU3aIMS U3YYEHHOTO bubmuoreka [IOK
MaTepuania 1o reme "Merasuibr" https://m.edsoo.ru/ff09f72a
but6mmorekxa [IOK
92 KontpoarHas padora no reme "MeTamis!"
p p https://m.edsoo.ru/ff09f72a
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bu6muoreka [JOK
KOPPEKIIHS OITMO0K https://m.edsoo.ru/ff09f72a
Ponp xumun B o0ecrieueHuN YCTOWYUBOTO
bubnunoreka LIOK
94 pa3BuTus yenoBeuecTBa. [lonsaTue o

HAaY4YHBIX ME€TOAaxX UCCIICAOBaHNs BCIICCTB

https://m.edsoo.ru/ff09f72a



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

Hay‘-IHBIG IMPUHIHUIIBI OPpraHru3alunu
XUMHYCCKOI'0 IMpOMU3BOJACTBA.

bubnunoreka LIOK

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

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

97 XuMUs U 3I0POBBE YETOBEKA. 1 bubanorexa [JOK
JlexapcTBeHHBIE CpeCcTBa https://m.edsoo.ru/ff09f72a

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

99 KocMmernueckue u naproMepHbIe CpeCTBa. 1 bubmmoreka [JOK
BbriToBas xumust https://m.edsoo.ru/ff09f72a
XuMus B CTpOUTENbCTBE. BaxHeiime

100 CTPOUTENBHBIE U KOHCTPYKITHOHHBIE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff09f72a

MaTepHuabl

101 XUMHS B CETbCKOM XO3SMCTBE. 1 bubmmoteka IIOK
Opranuyeckre 1 MUHEpaJIbHbIE YA00pEHUS https://m.edsoo.ru/ff09f72a

102 Cucremarusanus 1 0000IeHNe 3HAHUHN 110 1 bu6mmoteka IIOK
TEME https://m.edsoo.ru/ff09f72a

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» 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., AkunonepHoe ob6iectBo «M3narensctBo «IIpocBeiienue»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA
1. Mudpopmanmonnas cucrema ®I'MC "Mos mikona" https://myschool.edu.ru/

2.Nopran "Egunoe conepkanue odpasosanus” https://edsoo.ru/

3. budmoteka L{OK https://m.edsoo.ru/7f411892

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. Madpopmarmonnas cucrema ®I'MC "Mos mkona" https://myschool.edu.ru/
2.ITopran "Eaunoe coaeprkanue oopasoBanus’ https://edsoo.ru/

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