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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmMa 1o XuMUW Ha YPOBHE CpPEIHEro 001mero oopa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPaMMbI  CpeAHEro o001ero oOpa3oBaHUS
(®OIT COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBbIX ToNokeHnii «Crtparerun pa3BuTusi 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 ywammxcsa 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 KU3HH B COLIMYME, & TAKXKE IS
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
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIE€TIEH, COIepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMBIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAITMOHHO-METOUYECKAs, peaNu3amusi KOTOpPOW oOecreurnBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOyd4eHUsI, BOCIUTAHUS U PA3BUTHUS OOYyYaIOIIMUXCS CPEACTBAMU IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
Ompe/ieJiecHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
paMKax WTOTOBOM aTrTecTalud B (opMe E€IWHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpeneneHue M CTPYKTYpHUpPOBaHHWE €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, BHYTPUIIPEIAMETHBIX 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 00Opa30BaTeNIbHOM
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 XUMHUU 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 COCTABJISIOIICH,
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
nudpepeHupoBaHHOTO OO0yUYEHHsSI Ha ypOBHE CPEIHEro oO0Iero oOpa3oBaHUs
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 OpPraHU3alUsAX CPEIHEro MpohecCHOHaNIbHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIET0 MOJIYYeHUS] XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue ImnpeameTa «XuUMHUS» OPUEHTHUPOBAHO TakKe Ha pelieHue 3aaad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HAANPEAMETHBII 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 XHMHU 332 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 YpPOBHIO HM3Y4YEHHs IpeaMmeTa. IDTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUHUTEJIBHOIO YBEJIMYEHHUS OOBbEMA 3HAHUM O XUMHYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKON KUHETHKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu €€ o0pa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax 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 [Tl KJIAcCOB OMpeeEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHue OyayT UMETh 3JEMEHThl y4eOHOro marepuania mo obmei xumuu. llpu
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



MacCbl 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
xuMus. B 3TOM  cimydae  mpenocTaBisieTCsl  BO3MOXHOCTb A Oolee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U Apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOWCTBAxX 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 IPAKTUYECKOTO 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 wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM 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 €CTECTBO3HAHHUSA, 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
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, 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
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
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 I 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 MOCIICCTBHIA
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 XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nmnnane peanu3alyu MEpBOOYEPEIHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIMX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJEHHOM ypOBHE OCOOyH — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHMTaHWE YyOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IIPHPOJIBI,
YBOXCHHS K IIPOLIECCY TBOpPYECTBA B 00JaCTH TEOPETUYCCKUX M
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEYECKUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHoCTe oOydaronuxcs, (GOpPMHpPOBAHHWE Y HHX CO3HATEIBHOTO
OTHOIICHHUS K CaMOOOpPA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMUpOBaHWEe YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, MPUOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

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 3HAYECHHE OPraHUYECKOW XUMHH, NPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
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. [loHsTHe O CcBOOOAHOM paaukane, Hykiaeoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIEC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl Pa3IMYHBIX BHUAOB: pPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl u30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkuuonaasHOM rpymnme. ['omomnorus. ["'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUUECKON 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
(rutaBieHue, OOYIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHHE MOJCNECH MOJICKYII
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil ps ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBoOMCTBaA
AJIKAHOB.



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

Haxoxnenue B mpupoje. CriocoObl MOTyUYEHUs U IPUMEHEHUE aIKAHOB.

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

Ankenbl. ['oMosiorudeckuil psii aakeHoB, odmias (Gopmyia, HOMEHKIATYypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKeHOB, SP°-
ruOpuaM3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOCAVHEHMS, 3aMEIIEHUS B O-TOJOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

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

Ankunbl. ['omonorudeckuii psij ankuHOB, oO1as GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popmyina, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKUX YTIEBOJAOPOJIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoxykTel nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHOrpynmy. JleficTBHe Ha TaJlIOT€HNPOU3BOJIHBIE BOJHOTO U CIHPTOBOIO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpaIICHUIL:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3amMu IlacTMacc, KaydyyKOB M pE3HMHbI, MOJEIMPOBAHUE MOJEKYJ
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kinaccuukamus. Dusumyeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOIopoaHble CBS3M MEXAY MOJIEKYJAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHONIa U METaHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAb W riaulepuH. dusnueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOMy4YeHUs] U NPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



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

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHUYECKHE CBOMCTBA  aIbJETUIAOB M  KETOHOB:  pEaKUUU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUcOT. M3oMepus n HomeHknatypa. @usndeckue cBOMCTBa
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO pajguKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraButeny BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUYECKUE U XMMHUYECKUE CBOMCTBA: TUAPOIW3 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.

MBpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yriaeBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIIKME U HEBOCCTAHABIMBAIOIIME AUCAXapuabl. I uaponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaUYEeCTBEHHAsl peakUusi ¢ HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue 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.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crtpoenue MoJiekys, oOmmas ¢Gopmysa, U30MEpHUs, HOMEHKIATypa U (pu3nuecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIHMSHUE TPYIIT aTOMOB B MOJIEKyJe aHMiIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudarhueckux amMuHOB. l[loinydyenue aHwiMHaA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe IPEACTaBUTENIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonorudeckoe 3HaueHre aMMHOKHUCIIOT. CUHTE3 U TUAPOJIN3 TISTITHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JCHATypalus OCIKOB MPU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHBIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



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

[TomumepHble Mmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIINJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

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

OKCIEpUMEHTANIbHbBIE METOJbl W3YYEHHUS BEIIECTB W HUX MPEBpAIICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIAaCTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJbl OPraHUYECKOro COEAMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklUMd W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NMPU U3YYEHUH OPraHUYECKON XWMHH B
10 kiacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHHE KaK OOIIHUX eCTECTBEHHO-
HAay4YHbIX IIOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOJCHHE, H3MEPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (DU3MYECKHUE BEIUYUHBI, €IUHUIIBI HW3MEPEHHs, CKOPOCTh, HHEPIrHs,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



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

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBHIASI N HEOPTAHUYECKAS XUMUA

Teopernueckre 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMu4eckun aneMeHT. M3oromnbel. CtpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB, KBAaHTOBBIC YMCJIA. DHEPIEeTUUYCCKHE YPOBHH U
noAypoBHH. AToMHBIe opOuTanu. Kiaccudukaius XUMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM  OpPOHUTAJISAM.
DNeKTpOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Tepuonnueckuii 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JI.UN. Menneneera. CBa3b NepuOaUYECKOro 3akoHa U [leproanyeckoi CHUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TpynmaM U [epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMuyeckass CBSI3b. BHIBI XMMHMYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBINA. DHEPTrus U JIuHa CBA3U. [10JIsIpHOCT, HAITPABICHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOM CBs3W. KpaTHbie CBs3u. BogopojHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

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

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucreMax. Mctuaabie pacTtBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccuduxkaiys n HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. | pUBHATBHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusaxX. TeraoBbie 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

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

OO6patumMble U HEOOpaTHUMbIE peakIuu. XuMuueckoe paBHoBecue. KoHncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

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

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. I[Ipollecchl OKHCIEHHS U BOCCTAHOBJICHUS.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE PEaKIil MHOHHOTO OOMEHa, OIpeIesieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckast xumMusi.

[Tonoxenne HemerauioB B llepuoguueckor cHCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoigyyeHus, (U3NUYEecKue H
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpOAbl. BaxHenmme KuciopoacoaepKaiime
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIC CIIOCOOBI TTOTYYCHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. HaxoxzaeHnue B NpHUpPOAE, CIOCOObI TMOJY4YEHHS, (PU3UUECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), 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
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. HaxoxnaeHue B mpupojie, CrnocoObl MOMydeHHs, (PU3MUYECKUE 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 CBOWMCTBA TIPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKuU. IIpriMeHeHre MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, H €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTtamioB B [leprnoan4ecKkol CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJUIOB: TUAPOMETAILTYpPrus, UPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

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

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
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 BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1oO0ouHbIX noarpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuansl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAMHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

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

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMAPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTramisl W CIUIaBbl», B3aMMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJEHCTBUE THIPOKCHUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUS! BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOCTBA aMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOr0 HCIIOIb30BaHUs MpenapaToB OBITOBOM XHMHH B IIOBCEIHEBHOMN
JKU3HU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaibl, KpacKu, CTEKJIO, KepaMHKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB pEAKIIUU, €CIH OJIHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B pPacTBOpEe, JOJIM BBIXOJA MPOAYKTAa PEAKIHUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

du3nka: Marepus, MHUKPOMHUpP, 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: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE TTOPO/IbI, MTOJE3HbIE UCKOIaeMble, TOILINBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKHOMOHHBIX MATCPHATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTD, HaAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEAECTICHHIO; HATMYNE MOTUBALIUH K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHSD» OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKON JEesATEeILHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHHUS K TPOIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 30poBOro U 0Oe3omacHoro 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 LEHHOCTHM TpPaBWI WHAMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YYEHHIO MPOPEecCHil pa3IuiyHOTO pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccuu W peanu3aid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

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

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

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

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M peHIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3JaHMM HOBOW 0a3bl MaTepUATbHOM KyJIbTYpbl, B PEIICHUH TI00aJbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUSA CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (PAKTOB M HMEIOLIUXCA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOrPAMMBI [0 XMUMHHU HAa YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPaKAIOUIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METONOB TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0BaHue, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIe NEeUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

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

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCTBHUSA:

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

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

HCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

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

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

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

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIILHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOMN paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTH "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbl MPU TMOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue Hu
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AHUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMYJ'II/Ip0BaTI> CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUUYECKOU paboThI MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEIbHOCTh, OMpenelsas e¢ Ieau W 3aJadd, KOHTPOJIHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIECNOBATCIIbCKUX 3aj]ad, BBIOMpaTh HamboJjee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JUIs1 y4eOHOro mpeaMeTa « XUMUs HaydHbIE 3HaHUS, YMEHUS U CTIIOCOOBI ICHCTBUIMA
M0 OCBOCHMIO, HHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMuen. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJiM B 00ECIEYEHUU YCTONYMBOIO
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 (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHSI — XUMUUYECKUN JJIEMEHT, aTOM, SIIPO U JJIEKTPOHHAs
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIN CKeNeT, (PyHKIIMOHAIbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), H30MEPhbl, TOMOJIOTMYECKUU psiji, TOMOJIOTH, YTIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHS, MOHOMED, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpEBpall€HUs OHHEPruu TMpPHU XUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PEAKLUHUH, TEPMOAUHAMUYECKUX M KHUHETUUYECKUX
3aKOHOMEPHOCTAX UX IMPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIIOJIb30BAHUU BAXKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATbUX B3aWMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOLIHUE IOHATHUS MPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYIT OpraHUuYECKHUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;



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

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIAcCy/Tpynne COeAUHEHUM, JaBaTb WM Ha3BaHUA 10 CHUCTEMaTUYECKOM
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKONb, (eHos, (QopManbIeru/l, aueTajblerujl, aleToH, MypaBbHHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAasT W HWOHHAas CBsI3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

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

chOpPMHPOBAHHOCT, ~ YMEHHMM  XapakTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTePU30BaTh NCTOYHHUKHU YTIJICBOIOPOHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICITMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIE OTIEPAIIUHA MBICIIUTEIHLHOM
NEATeTPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BEMYMH (Macca, OOBEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCIIOJIb30BATHIIOYUYCHHBIE 3HAHUS ISl TIPUHATHS TPAMOTHBIX PEIICHUI
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BELIECTB, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOJTHOM CPEAbl U JOCTUKEHUS €€ YCTOMUUBOTO PA3BUTHUS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, nepepadaTsiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABA€MOCTHU SIBJICHHUW NPHUPOJIbI, O MECTE U 3HAYEHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEelH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU NIPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapakKTEPHBbIC MPU3HAKU TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPHUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

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

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PHUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCUu(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTrO MEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAlIEHHBIX  MOHHBIX  ypPaBHEHHM;  pEakUud  TUAPOJIN3a;  peaKUuui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW PEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUWA MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, MMEIOIMMX MECTO B TIIPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM 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 «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIECTBA WM JIAHO B HM30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO0 COCTaBa HEOPraHUYECKUX BEIIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEHNEM TIpaBUil O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HOi (opMe pe3yNbTaThl IKCIEPUMEHTA, AHATU3UPOBATH W OIEHUBATHHUX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJIb30BAHUS XUMHUYIECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

chOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIATH I€JCHANPABICHHBIA TMOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHAJTM3UPOBATHXUMUYECKYIO MH(OpMalnio, nepepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBUU c IIOCTABJICHHOU yueOHOM 3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabsubl | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThbI
pecypcsl
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOM XUMHH
[Ipeamer oprannyeckoi xumuu. Teopust
1.1 CTPOECHHS OpraHuYecKuX coenquHeHuit A. M 8 0 0 bubmorexa HOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Htoro no paznemny 8
Paznes 2.YrieBoaopoabl
51 [IpenenbHbIE YIIIEBOJOPOABI — AJKAHBI, 5 0 0 bubnuorexa [IOK
' HUKJIOATKAHbI https://m.eds00.ru/d69df650
99 HernpenenbHble yriaeBogopoabl: alKeHBI, 14 0 1 bubnnorexka [JOK
' aIKaguEeHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nmoreka [IOK
2.3 A 8 0 0
POMATHHCCKHE YIICBOAOPOAB! (apeHBI) https://m.edso00.ru/d69df650
54 ITpuposHbIE HCTOYHUKH YTIEBOIOPOAOB U UX 4 0 0 bubnuorexa [IOK
' niepepaboTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1 0
IOTEHIIPOMSBOAIHE YIIIERON0POAOB https://m.edso00.ru/d69df650
Hroro no paszneny 35
Paszgen 3.Kucnopoacoaep:kamnue oprann4eckue coeJuHeHust
3.1 Cruptel. denon 11 0 1 bubnnorexka [HOK



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

https://m.edsoo.ru/d69df650

KapOoHunbpHbIC COCTMHEHUS: aTbACTUIBI U

bu6mmoreka [IOK
3.2 keToHbl. KapboHoBbie kuciaoThl. ClioKHBIS 21 htts://m.edsoo.ru/d69df650
a¢upsl. Kupbl
bu6mmoreka [IOK
33 YTaIeBom o https://m.eds00.ru/d69df650
Htoro no paznemny 41
Pa3nen 4.A30Tcoaep:kaiye opraHudecKue coeMHeHUus
bu6mmoreka [IOK
4.1 AMuHBI. AMMHOKHCIIOTHI. benku 12 https://m.edso00.ru/d69df650
Uroro no pazneny 12
Paspnen S.BeicokoMoJIeKy A pHbIE COeAUHEHUSA
51 BricokomolieKynsipHbIE COeTMHEHUS 6 bubmorexa [JOK
' YBp A https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aeioB M TeM (uudpoBbIe)
Ne n/m P Konrtpoannbie | IIpakruueckue p
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1.TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepunognueckas cucteMa XUMHYECKUX 9 0 0 Bubmorexa ITOK
' pHoA https://m.edsoo.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOrooopasue 11 1 0 bubnuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1.3 X 19 1 3
HMITICCKHE peaKtitd https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2.Heoprannueckasi xXuMusi
bu6nmoreka [JOK
2.1 H 1 1
eMeTalLIbL 3 3 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 2 1 2
CTaLIb! 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pasznea 3. Xumus n :Xu3HbL
31 MeTtoapl T03HaHUS B XUMUH. XUMHUA U 9 0 0 bu6mmorexa [IOK
' KU3HDb https://m.edsoo.ru/2dd57f24
Wroro no pazueny 9



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

10 KIIACC
KoandecTBo yacoB JlaTta
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie | IlpakTuueckue H3y4YCHU
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI s
[Ipeamer u 3HaueHUE
OpraHUYECKON XUMHH,
1 MIPEICTABIEHHUE O 1 0 0 Bubmorexa ITOK
pea https://m.edso0.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
COCIMHEHHNH
DIEKTPOHHOE CTPOCHUE aTOMa
jiepoaa (OCHOBHOE U
2 1}3,(r)36p>1<né1({Hoe COCTOSTHHS ) 1 0 0 Bubmuorexa IIOK
y ' https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriepojaa
XuMHuyeckas CBA3b B
OpPraHUYECKUX COSAUHECHUSX.
3 MexaHn3Mbl 00pa3oBaHUs 1 0 0 Bubmorexa ITOK
. p https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpraHuYeCcKUX COeIUHEHNH A 1 0 0 Bubmorexa IOK
p 4 ’ https://m.edso0.ru/9e595ch8
M. bytneposa
Buner uzomepun: cTpykTypHas,
5 MIPOCTPAaHCTBEHHAS. 1 0 0 bubnmoreka [JOK

OnekTpoHHBIC 3P PEKTH B
MOJIEKYyJIaX OPTaHUIECKUX

https://m.edsoo0.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COETUHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U

6 CUCTEMaTHYCCKas bubmorexa [JOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bu6moteka LIOK
OPraHN4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaru3anys u 0000IICHIE bubnuorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKHUH P,
obmrast popmya,

9 HOMEHKJIaTypa U U30Mepus, bubmuoreka [JOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 dusnyeckne U XUMUYECCKHE bu6nuorexa [IOK
CBOMCTBA aJKaHOB https://m.edso0.ru/3137711c
Haxosk/ieHne aakaHoB B

11 npupoze. CrrocoObl mOTyIeHUS bubmorexa HOK

PHPOAE. ya https://m.edsoo.ru/259b0a5b
Y IPUMCHEHHUE AJIKAaHOB
[uknoankaHbl: o0mas
¢dbopMyIa, HOMEHKIIaTypa 1

12 M30MepHsl, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHUS U XUMUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CITOCOOBI TIOJTYYCHHS 1
MIPUMEHCHHE

13 Pemenue pacu€THBIX 33724 HA but6mmoreka [IOK



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

oIpeiesieHUEe MOJICKYJIAPHOU
(hOopMyJIbI OPraHuIECKOro
BEIIIECTBA 10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOISIINX
B ero cocrtas. CucTteMaTH3alus
# 00001IeHIE 3HAHUHT 10 TEME

https://m.edsoo.ru/bf84d8eb

AJIKEHBI: TOMOJIOTHYECKHUH P,
obmras popmyrna,
HOMEHKJIaTypa, FJEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
MouieKynl. CTpyKTypHasi ¥ LiuC-
TpaHC-U30MEpHsI ATIKEHOB
dusnyueckrue 1 XUMHUIECKHE
15 CBOWCTBA alnkeHoB. [IpaBuio bubmmorexa [JOK
P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl monyueHus u bubnmnoreka [JOK
IIPUMEHEHUE AJIKCHOB https://m.edso00.ru/665dc058
ITpakTuyeckas padora Ne 1 mo
17 teme "llonydyenue sTuiieHa u bubmmorexa [JOK
i _ https://m.eds00.ru/0941eed8
U3Y4YEHHE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 onpeelIeHNuE MOJIEKYIISIPHOU bubmmoreka [JOK
(hOopMyIIbI OPraHuYEeCcKOTOo https://m.edsoo.ru/e9ea9921
BElIECTBA
AnKaaMeHbl: CONPsKEHHBIE,
19 W30JIMPOBAHHbBIE, bubnunoreka LIOK
KyMYJIUDOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0EeHHOCTH AIEKTPOHHOTO



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHHUA

20 XUMUYECKHE CBOMCTBA 0 bubnuotexa [JOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

91 CriocoObl TTOTy4eHHS U 0 bu6muoreka [IOK
MIPUMEHEHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmasa popMmyia,

22 HOMGHK(JEaE ya 3JICKTPOHHOE U 0 bubmorexa [IOK

ypa, P https://m.edsoo.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII, (PU3UYECKHE CBOHCTBA
bubmuorexa [JOK
23 XHUMUYECKUE CBOMCTBA A IKHHOB 0
https://m.edso0.ru/23493a93

24 KauecTBeHHbI€ peakiyu Ha 0 bu6muoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CrniocoOsl monyueHus u 0 bubnmnoreka [JOK
NIPUMEHEHUE AJIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacuérsl 1o

26 ABHEHUIO XMMHUYECKOU 0 bubmmorexa [IOK
P https://m.edso0.ru/5db8e526
peakuuu

97 CucremaTu3aius 1 0000IIeHNe 0
3HAHUH 10 TEME
ApEeHBI: TOMOJIOTHYECKUH Psi,
obmas popmyna,

78 HOMEHKJIaTypa. DJIEKTPOHHOE U 0 bu6muoreka [IOK
IIPOCTPAHCTBEHHOE CTPOEHUE https://m.edso0.ru/a92a7094
MoOJIeKyJ1 O€H30J1a M TOJTyoJIa,
ux GU3MYECKUEe CBONCTBA

29 XUMHUYECKUE CBONCTBA apEHOB: 00 bubnmoreka [JOK



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

pC€aKkuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4

XUMHYECKUE CBOMCTBA aPEHOB:

30 €KUY TPUCOCTUHCHUS bubmmorexa [JOK
peartin 1ip A ’ https://m.edsoo.ru/a44alae4
OKUCJICHHE TOMOJIOTOB O€H301a

31 OCc00EHHOCTH XUMUYCCKUX bubnuotexa [JOK
CBOWCTB CTHUPOJIA https://m.edso00.ru/d5018a54
Pemenue pacu€tHbix 3a/1a4 Ha
OIpesiesIeHUE MOJIEKYIpHOU bu6nuoreka [JOK

32
(hOpMYyIIBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIeCTBA

33 CrniocoOsl mostyueHus: u bu6nuoreka [JOK
IIPUMEHEHNE apEHOB https://m.eds00.ru/6f717d09
I'enetnyeckas CBS3b MEKAY

34 pa3IMYHBIMU KJlacCaMu
yTIEBOIOPOIOB
Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHi.

35
CucremaTu3aius 1 00001IeHNE
3HAHUMU 110 TeME

36 ITpuponusiit ras. [lomytHele
He(TAHBIE Ta3bl

37 KaMeHHbIi yroyib 1 TpoayKTh bubnuotexa [JOK
ero nepepaboTKu https://m.edso00.ru/69b3398b
Hedtb u ciocoOs! e€

38 nepepabotku. [IpumeHeHne bubmmorexa [JOK

pep P https://m.edsoo.ru/21f9de78

MPOIYKTOB TTepepaboTKu HEPTH

39 I'enernueckas CBS3b MEXKAY

Ppa3iInYHbIMU Kj1aCcCaMU



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
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YTJIEBOJIOPOIOB

40

l"asiorenonpoun3BoHbIE
YIJIEBOAOPOIOB: IEKTPOHHOE
CTPOCHUE; PEaKIMH 3aMEIICHUS
rajoreHa

bubnunorexa LIOK
https://m.edso0.ru/82b4d759

41

JeiicTBue menoyei Ha
raJIOTeHIIPOU3BOIHBIC.
BzaumoneiictBue
JTUTAIOTCHAJIKAHOB C MAarHUEM H
IIUHKOM

42

Cucremaru3zanus u o0o0meHne
3HaHUH 10 paszueny
"Yrinesonopoast”

bubmnoreka IIOK
https://m.edso00.ru/20e89f22

43

KonTponbnas pabora no teme
"YrneBonpopoast"

bubanoreka LIOK
https://m.edso0.ru/95c9e298

44

[IpenenbHbIE OMHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHHA P,
obmas popmysa, CTpoeHue
MOJIEKYJI, U30MepHs,
HOMEHKJIATypa,
Kknaccupukanus, pusnueckue
CBOMCTBA

bu6anoreka LIOK
https://m.edsoo.ru/df04c5cd

45

XUMHUYECKUE CBOMCTBA
MpeAeNIbHBIX OJTHOATOMHBIX
CIIUPTOB

but6mmorekxa [IOK
https://m.edsoo.ru/26ee34fe

46

CriocoObl TTOTy4eHUS U
MIPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

but6mmoreka [IOK
https://m.eds00.ru/484100000000000



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
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[Ipocteie 3dupsr:
HOMEHKJIATYpa ¥ U30Mepus,

bubnunoreka LIOK

47
0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaToMHbIE€ CIIUPTHI:

48 STUJICHTJIUKOJIb U TJIULEPUH, UX bubnunoreka LIOK
(hbU3UYECKHEe U XUMUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CrniocoOsl mostyueHus: u

49 MIPUMEHEHNE I\?IIII{IOFOB.TOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIUPTOB
@eHOJI: CTPOCHUE MOJIEKYIIBL,
50 ¢u3nyeckre CBONCTBA bromiorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuunocth penona
bu6anoreka LIOK
51 X i
MMICCKHE CBOHCTBA eroa https://m.edso0.ru/037ca5f9

59 CrnocoOsl monyueHus: u bubnuotexa [JOK
npUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padorta Ne 2.

53 Pemrenne skcriepuMeHTAIBHBIX bu6muoreka [JOK
3aja4 1o Teme "CIupThl U https://m.edsoo.ru/fdOced09
¢benomnsr"

54 Cucremaru3zanus u 00001ICHIE bubnuotexa [JOK
3HaHUH 110 TeMe https://m.edso0.ru/1810cb9b
AJBIETUIBI U KETOHBI:

55 3JIEKTPOHHOE CTPOCHHE bu6muoreka [IOK

KapOOHWJIHBHOU TPYIITIHI;
TOMOJIOTHYECKHUE PSJIBI, 001I1as

https://m.edsoo.ru/b139beaa
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dbopmyna, uzomepus u

HOMEHKJIaTypa
ANbIeruapl ¥ KETOHBI:
56 (u3nUecKre CBOMCTBA; pEaKIuu bubmmorexa [JOK
-P https://m.eds00.ru/c887425c
MIPUCOCTUHEHUS
Peaknuu okucieHus u
57 Ka4eCTBEHHBIE PEAKIINU bubmorexa HOK
p https://m.edsoo.ru/a393baa9
aJIbIETUI0B U KETOHOB
58 Crioco0bl nosTy4eHust bubnmnoreka [HOK
aBAETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
59 KapOOHOBBIE KUCIIOTHI, bu6nuoreka [JOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3oMepusa ¥ HOMEHKIIaTypa
60 Ka 605013},1)( KHCJIOT Mxyp bubnnorexa LIOK
P 7 https://m.eds00.ru/700cc87b
¢u3nueckue cBoiicTBa
XHUMHYeCKHe CBOMCTBA
61 IpeaeabHbIX OJHOOCHOBHBIX bubnnorexa LIOK
p https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0EeHHOCTH CBOMCTB
62 MYypaBbUHOM KUCJIOTHI. bubnuoreka [IOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB:
63 HETpeAeNIbHBIX 1 bubnunoreka LIOK

apOMAaTHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX,

https://m.eds00.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
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l"I/I,I[pOKCI/IKap6OHOBBIX KHUCJIOT.
HpeHCTaBI/ITCHI/I BBICHIHUX
Kap6OHOBBIX KHCJIOT

ITonsiTHE O IPOU3BOJHBIX

bubnunoreka LIOK

64
KapOOHOBBIX KHCIIOT https://m.eds00.ru/0d162d9d
Crnioco0pl nostyueHus u
65 MIPUMEHEHHE KapOOHOBBIX bubmorexa HOK
p p https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxuble 3upbL:
TOMOJIOTUYECKHH psiJl, oO1as bu6nunoreka [IOK
66
dbopMyIa, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 dusnueckre U XUMUYECCKHE bu6nuoreka [IOK
cBOlCTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpIxX 3a1a4: 110
YPaBHEHUIO XUMUYECKOMN
68 peaKIuu, Ha OTpeIelieHue
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHUYECKOTO BEIIECTBA
[TpaxTrueckas padota Ne 3.
69 Pemenue skciepuMeHTATBHBIX bubmmoreka [JOK
3amad o Teme "KapOoHoBbIE https://m.eds00.ru/486671fb
KUCTOTHI. ClioxkHbIE Y3PUPHI"
Kupsl: ctpoenne, pusndeckue
70 " XI/l:I)MI/I'—Ie(l::)KI/Ie CBOE)CTBEL bubmmorexa [JOK
https://m.edsoo.ru/a19c5b98
(ruzponus)
7 Oco0OeHHOCTH CBOWCTB KUPOB, bubnmoreka [JOK

COoACpKAINNUX OCTaTKH

https://m.edso0.ru/b0331922



https://m.edsoo.ru/0d162d9d
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HeMNpeeNbHbIX KUPHBIX
kucnot. XKupsl B mpupojie

Mpb1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX

bubnunorexa LIOK

72 Moroliee aerctaue. [lonstue o
tee A https://m.edso0.ru/3c566565
CHHTETHYECKHX MOIOIINX
cpenctax (CMC)
I'eneTnyeckas CBsI3b
73 YIJI€BOJAOPOOB U bubnmnorexka HOK
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHeHUAM
XUMHYECKHUX PEaKIIHii
Cucremaruzamus 1 00001IeHne bubanoreka LIOK
75 .
3HAHUH T10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras XxapakTepucTruKa
76 YTJIEBOJIOB U Kiaccudukarus bu6muoreka [JOK
YTJIEeBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MoJIMCaxapu/bl)
MoHocaxapunsl: pu3mdeckue
77 CBOMCTBA If Haxon%) €HHE B bubmorexa LIOK
s https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue IIII0KO3BI, €€
78 SHAYCHIE B bubmuoreka [{OK
https://m.edso0.ru/5e61122d
KU3ZHEIESITSIIbHOCTH OpraHu3Ma
HcaxapHuIbl: caxaposa,
a P P bubmuorexa [{OK
79 MaJjbTO03a U JIAKTO34.

Haxoxnenue B mpupoe u

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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IIPUMEHCHUC A CaxapruaoB

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (Pu3nYecKue u

bubnunorexa LIOK

80
XHUMHUYSCKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHCHHE
81 [TonsiTHE 006 UCKYCCTBEHHBIX bu6muoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacueTHsIX 3a1a4 Ha
82 ONpeAeIICHUE JOJIM BbIX0O/1a bubnmnoreka [HOK
MPOAYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus U 0000IICHIE bubmuorexa [JOK
83 .
3HAHWU M0 pa3feny https://m.eds00.ru/08d4364c
KonTponbHas pabota mo Teme
84 "Kucnopoacoaepxariue Bubmnorexa HOK
POACOACPAAII " https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCTUHCHIS
AMUHBI: K1accuduKarus,
CTPOCHUE MOJIEKYJI, 00IIast
85 (p(f MyJa I/ISOMeyI/I}I bubmorexa LOK
Py, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u pu3nuecKkue
CBOICTBA
86 XuMHuYecKre CBOMCTBA bubnunorexa LIOK
ann(paTHUECKUX aMHUHOB https://m.edsoo.ru/1bc5cf80
AHUIUH: CTPOCHUE aHWIIMHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa [TOK
. https://m.edsoo0.ru/39cd21f1
CBOMCTB aHHUJIMHA
88 CriocoOsl moTyueHus: U bu6muoreka [IOK

pUMEHEHHE T (aTHYECKUX

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

AdMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa
U u3oMepus, GU3nIecKue

bubnunorexa LIOK

89 cBoiicTBa. OTaeNbHBIC https://m.edsoo.ru/d1773e80
MIPEICTAaBUTENN 0-aMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA
AMUHOKHCIIOT, UX
90 OHMOJIOTMYeCKOe 3HAUCHHE bubamorexa LOK
HOJIOTUYECK
. https://m.edsoo.ru/77df705a
aMUHOKHUCIOT. CHHTE3 U
TUAPOIIU3 MENTHI0B
01 benku xak npupoaHsie bubnmnoreka HOK
MOJTUMEPBI; CTPYKTYPBI OEJIKOB https://m.edsoo.ru/429e9899
92 X €CKHe CBOMCTBA OCJIKOB bubnuorexa LHOK
WMUYECKHUE CB
https://m.eds00.ru/6237306d
A3zoTcoaep:xaiime
reTepOLMKINYECKIe
03 pott . bu6anoreka LIOK
HUSL.
COCIMHE YIIICHHO https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib
ITpakTruyeckas padora Ne 4.
Pemenne skcriepuMeHTaTBHBIX
o P Bu6miorexa [TOK
o TeM
SN TIO TEME https://m.edso00.ru/8e3c02d1
"A3oTcoaepxaiiue
OpraHNYeCKHUE COCTUHEHUS"
ITpakTuyeckast paGora Ne 5.
95 Pemrenue skcnepuMeHTaIbHBIX bubnmoreka [JOK

3aga4 no reMe "Pacmo3HaBanue
OpraHN4YeCKUX COeTMHEHUN"

https://m.edsoo.ru/bde3fdf6
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KouTponbnas pabora no teme

" bubmmoreka [JOK

% AsoTcoaepatue " 1 https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
OCHOBHBIC OHSATHS XUMHUU
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHHUI U METOABI UX 1 bubmorexa [JOK

a A https://m.edsoo.ru/7aa63ebd
CUHTE3a — MOJUMEPHU3ALIUS U
IMOJIUKOHICHCAIIHS

08 IInactMaccel. YTunuzauus u 1 bubmnoreka IIOK
nepepadoTKa MIacTUKa https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypallbHBIH

99 CUHTETHYECKHE Ka u 1 bubnmorexa IOK

YAV https://m.eds00.ru/246103ec
Pe3una
Boisiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6anoreka LIOK
cunrerndeckue. [lonmumepsr https://m.eds00.ru/5963a601
CIIEIMAJIbHOT'0 Ha3HAYCHUS
[TpakTuueckas padota Ne 6.

101 Pemenne skcnepuMeHTAIBHBIX 1 bubmuoreka [JOK
3ajad4 1o Teme "Pacrmo3naBaHne https://m.edsoo.ru/3aebd77a
IUIACTMACC ¥ BOJIOKOH"

O0001IeHe B CUCTEMaTH3aIUs

102 M3y4EHHOTO MaTepHuaia 1o TeMe 1 bu6muoreka [JOK
"BbIicOKOMONEKYIIIpHBIE https://m.edsoo.ru/6a22b1e8
coeauHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnbie | IIpakTuuyecku
n/n Bcero U3yUYeHUs oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl
1 AtoMm. CocTaB aTOMHBIX sJIEP. 1 0 0 bubnnoreka [JOK
Xumuueckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
CtpoeHue 3IIeKTPOHHBIX 000I0YeK bubnnoreka [JOK
2 1 0 0
aTOMOB, KBaHTOBEIC UMCJIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 0 0 bu6mmoreka [IOK
9JIEMEHTOB (S-, P-, d-, f-ameMenTHI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 11O 1 0 0 bubnnoreka [JOK
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/f5f750fe
DNEeKTPOHHBIE KOH(PUTYpaAIlUA aTOMOB
P Quryp bubmuorexa [JOK
5 AJIEMEHTOB B OCHOBHOM U 1 0 0
B https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
6 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 0 0 bubnmnorexa [JOK
DIEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepuoauueckuii 3aK0H U
[lepuonnueckas cucreMa XMMHUYECKUX
7 anemeHnToB 1. Y. MeneneeBa, CBA3b C 1 0 0 bubmorexa LOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU TeOpuel CTpOSHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 0 0 bubnmoreka [JOK

UMHU TPOCTHIX U CIOKHBIX BEIIECTB MO
rpynmnam u nepuojam

https://m.edsoo0.ru/f8468927
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Cucremarusanys 1 0000IeHNE 3HAHUI

bubmuorexa [JOK

9
10 TEME https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MBbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnmoreka [JOK
10
Bonoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIIeKyIIpHbIE B3aMMOIEHCTBUS
BanenTHOCTh U BaJ€HTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edso0o.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM
12 IIpencraBieHuss 0 KOMILUIEKCHBIX bu6mmoreka [IOK
COEMHEHMAX: COCTaB M HOMEHKJIATypa https://m.edso0.ru/8c66b12a
BemecTBa MOJIEKYIIPHOTO U
13 HEMOJIEKYJIIPHOTO CTPOEHHUs. THIIBI bubnnorexka [JOK
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA https://m.eds00.ru/e167635b
BEIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEBIX bubmmorexa [IOK
el https://m.edsoo.ru/da2c70e4
pacTBopax
WcTrHHBIE pacTBOPHI: HACHIIIIEHHBIE U
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmmorexa [JOK
1 > P |y . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparsl
16 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnmoreka [JOK
pacTBOPOB https://m.edso0.ru/328e653a
Pemienue 3aau ¢ uCnoyib30BaHUEM
17 MMOHATHH ""MaccoBas J0JIsI Bbubmmoreka [JOK

pacTBOPEHHOrO BelecTna'", "MOJsIpHast
KOHIIEHTpanus"

https://m.edsoo.ru/785e0ab4
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Knaccudukanus u HoOMeHKIaTypa

bubmuorexa [JOK

18
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zais U 0000IIeHHE 3HAHUN bubnmoreka [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonrtponbHas padora mo remam
"Crpoenue atoMa. Ilepnoanueckuit
20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CTpoeHue BeliecTBa.
MHuoroo6pa3ue BemiecTn"
Krnaccudukanus XuMHYECKUX peaKInii
B HEOPraHWYECKOW U OpPraHu4YeCKON
21 XUMHH. 3aKOH COXPAHEHHS MaCChl bubnnorexka [JOK
BEILIECTB; 3aKOH COXPAHEHUS U https://m.edso00.ru/6335cdd2
MIpEBPAILCHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX
Tennobie 3¢ PEKTh XUMHUUECKUX
22 €aKIUH Te(b(laongquCKHe bubmmorexa [TOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brrunciienus o ypaBHeHUSIM bubnuorexa [JOK
23 XUMHUYECKHUX PEaKIMN U https://m.eds00.ru/87b1395
TEPMOXUMHUYECKUM YPAaBHEHUSIM 4
CKOpOCTh XMMUYECKOHN peakiuu, eé
24 3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanu3 u kaTanu3zaropbl
25 ['oMoreHHbIC U TETEPOTCHHBIC PEAKITIH
26 [Tpaktuyeckas padora Ne 1 mo Teme bu6muoreka [IOK

"Bnustaue pa3nudHbIX GaKToOpoB HA

https://m.edsoo.ru/1facaldl
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CKOpPOCTbh XUMHYECKOU peakiuu"

OO6patumMbie U HEOOpATUMBIEC PEAKIINU.

bu6mmoreka [IOK

27
XUMHUYECKOE PABHOBECHE https://m.edsoo.ru/30952f9b
[TpakTrueckas padora Ne 2 o Teme
28 "BausiHue pa3nUYHbIX (GaKTOPOB Ha bubmmorexa LIOK
p P " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMHYECKOTO PAaBHOBECHS
DIIEKTPOIMTHYCCKAS JUCCOIALIHS.
29 CI/IJII)HIIiIG U ciaabbie SJII[GKT 0111/1:1,1 bubmorexa [JOK
p ' https://m.edsoo.ru/5f766bdf
CrelneHpb TUCCOIHAIUN
HonHoe npousseaenue Boabl. Cpena
30 BOJIHBIX :CTBO (I)[B Bono Ho HLII;I " bubmorexa [JOK
g P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatenb (pH) pactBopa
I'maponus coneil. Peakium,
31 I (I)[felcalo He B aCTB(L)I ax bubmorexa [JOK
P H P P https://m.edso0.ru/09d5a9hd
AIIEKTPOJIUTOB
ITpakTuueckas padora Ne 3 1o Teme
32 ")I()I/IMI/ILICCKI/IG peaK WM B pacTBOpax bubmorexa [JOK
P " P P https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIUTOB
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE bu6mmoreka [JOK
33 peakuuu. Baxknelme okucaIuTenu u https://m.eds00.ru/5622606
BOCCTaHOBUTEIU 0
34 MeToJ 371eKTPOHHOTO (31€KTOHHO- bubnnorexka [JOK
MOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACIIABOB bubnmnoreka [JOK
BEIIESCTB https://m.edso0.ru/93fb97d2
b K
36 Pemenue 3aay pa3nuaHbIX TUIIOB nommorexa 110

https://m.edsoo.ru/5a859d16
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bu6mmoreka [IOK

37 Pemrenue 3amaq pa3nu4HBIX TUIIOB
A&t https://m.edsoo.ru/5afa265d

38 CucreMaru3anus 1 0000IIeHIE 3HAHUI bubnuorexa [JOK
1o TeMe "XuMudeckue peakuuun' https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930
ITonokeHrne HEMETAIIOB B
[Tepuoamyaeckoit cucTeMe XUMHISCKUX

40 snemeHnToB JI. 1. Menaeneesa u bubnmorexa LHOK

T https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyecKkue CBOMCTBAa HEMETAIIOB
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
41 KHCII0po/a, cepsl, pocdopa u bubnuorexa LIOK
pOAa, Cephl, P https://m.edsoo.ru/ef92c91c
yriaepona)

42 Bognopon: nonyuenue, pusndeckue u bubnnoreka [JOK
XUMUYECKHE CBOUCTBA. ['mapuasl https://m.eds00.ru/0aa8f613
["anmoreHsl: HAXOXKIACHHUE B TIPUPOJIC,

43 CIOCOOBI OyYeHHUS, PUIUICCKUE U bubmmorexa [OK

yi L https://m.eds00.ru/4e223795
XUMUYECKHE CBOKCTBA
I"anorenoBonopoasl. Baxxnenmme
44 KHCJIOPOJCOACPIKAIIHIE COCTMHEHUS bubmorexa HOK
POACOACPHAI A https://m.edso00.ru/6b3255e6
rajiorcHoB
JlabopaTopHble U IPOMBIILIICHHBIC
CIOCOOBI OJTyYEHHS TaJOTEHOB. bubmuorexa [IOK

45
[IpuMeHeHne raJloreHoB 1 X https://m.eds00.ru/6971aca4
COECTMHEHUN

46 [TpakTuueckast pabota Ne 4. Pemenue bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://m.edsoo.ru/8b26fecd
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"T"anoredsr"

Kucnopon: naboparopHsie u
IMPOMBIIIJICHHBIC CHOCO6LI IMoJIy4CHUA,

bubmuorexa [JOK

47
duznUecCKre U XUMUIECKIE CBOHCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCIopoia 1 030Ha

bubmuorexa [JOK
48 OKcHUIBI ¥ TIEPOKCHUIBI
A P A https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
49 Pemenne 3ana4 pa3au4HbIX TUIIOB https://m.edsoo.ru/2b6d8h4
b
Cepa: HaxO0XKIEHUE B IPUPOJIE,
50 CH(I))CO6I)I MTOJTY9ICHUS fnslleqecxne u bubmorexa LHOK
. . https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
bu6mmoreka [IOK
51 CepoBomopo, Cyab(puas
POBORIOPOZ, CybhHA https://m.edso0.ru/7¢875999
Kucnopoacoaepsxaire coeTMHEHHAS
52 cephl gco6eHle)CTH CBOWCTB CEPHOI bubmorera [JOK
pHl- P https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[IpakTuueckas padbora Ne 5. Pemenue

53 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmorexa [JOK

. P ) f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A30T: HAXOXKJACHUE B IPUPOJIC,

54 CIoCcoObI OJTydeHUsI, PU3NUECKHUE U bubnuorexa [JOK
XHMUYECKHE CBOMCTBA. AMMHaK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaepsxkaire coemHESHAS

P P N N bu6mmoreka [IOK

55 azora. OCOOCHHOCTH CBOMCTB a30THOU

KHCJIOTHI

https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

[IprumeHeHue a30Ta U €ro COeIMHEHUM.

bubmuorexa [JOK

56
A3O0THBIC yI0OpEHHUS https://m.eds00.ru/129f5059
docdop: HAXOKAECHUE B IPUPO/IE,

57 CIIOCOOBI ONyYeHUs!, PUINICCKUE U bubnmoreka [JOK
xuMuueckue cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

58 docho c((i)) e(bmg ne kuciotel. Conu bubmorexa LHOK

p If prratll ' https://m.edsoo.ru/c7a2d429
(hochopHON KHCIIOTHI

59 [Tpumenenue docdopa u ero bubnnoreka [JOK
coenunenuit. ®ochopusie ynoopeHus https://m.edso0.ru/a218070a
[TpakTuueckast padorta Ne 6. Pemenue

bubmuorexa [JOK
60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edso00.ru/8175ac3f
"A3oT 1 pocop u ux coenuHeHu"
Yrnepoa: HaXxoXJIeHUE B PUPOJIE,
AJUIOTPOITHBIE MOAU(PUKALIIY; bubnmnorexa [JOK

61 .
duznyeckue 1 XuMHUYEeCKHe CBOMCTBA, https://m.edsoo.ru/1eb19f9e
IPUMCHEHUE
Oxkcup yriaepoga(ll), oxcn

62 e I([)yel;(l\lj) . (OJI)LHaﬂ KfICHOTa neé bubmmorexa [JOK
YIIepoa 24 https://m.edsoo.ru/dba58adf
COJH

bu6mmoreka [JOK
63 Penrenue 3amaq pa3muvaHbIX THITOB https://m.eds00.ru/6029b60
9
Kpemuuii: Haxox1eHUe B IPUPOJIE,
64 cr11)000651 0T elfm @Hsnzefmfe U bubmmorexa LIOK
i L https://m.eds00.ru/143558ab
XUMHUYECKHE CBONCTBA
65 Oxkcua kpemuusi(1V), kpemuueBas bubmuoreka [JOK
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KHCJI0TA, CUJINKATbI

https://m.edsoo.ru/3170e7bl

IIpuMeHeHne KpeMHHUS U €T0

bu6mmoreka [IOK

66 coenuHeHni. CTEKIIO, €ro MoJIydeHue, https://m.edsoo.ru/393cdacO
BHUIIBI CTEKJIA https://m.edsoo.ru/5823cefb
67 Pemrenne 3ama4 pa3InyHbIX TUIIOB bubmorexa LHOK
AaTp https://m.edso0.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUIA bubnuorexa [JOK
o teme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KonTponbHas padota no teme bubnuorexa [IOK
"HemeTamnnr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThl, KOPPEKITUs OMHUOOK https://m.edso00.ru/2b7e9510
ITostokeH1Ee METAJIIIOB B
[Tepuoamnueckoit cucreMe XUMHUECKUX
71 s1eMeHTOB. OCOOEHHOCTH CTPOEHHUS bubmiorexa LOK
) P https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIOB
O6mue ¢puznueckre cBOCTBa
72 MeTaiuioB. [IpuMeHeHne MeTamioB B bubmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHHKE
73 CmuaBsl MetasuioB. Kopposust bubnmnoreka [JOK
METAIIIOB https://m.edso0.ru/42b872e3
74 Pemenne 3amay pa3nuyHbIX TUIIOB bubmorexa LOK
AaTp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHYECKUH P HAIPSHKEHUH
75 MeTaJIJII)OB Oouiue cnopcoﬂ651 H(I))n €HUS bubmorexa LIOK
e ye https://m.eds00.ru/94eb377a
METaI0B
76 OO0mmas xapakrepucTuka metamioB |A- bubnmoreka [JOK
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rpynmnsl [lepuoanyeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u
KaJuii: mojgy4yeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

https://m.edsoo.ru/e12c26b3

O6mas xapakrepuctuka metayioB |A-
rpynisl [leproanyeckoi cucteMbl
XUMHUYECKUX DJIEMEHTOB. Maruuu u

bubmuorexa [JOK

77
KaJIbLUI: OTy4YeHue, (pUu3nuecKue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOICTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COEAUHEHUN
78 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
YCTPaHEHHUS https://m.edsoo.ru/c74bfae9
79 ANIOMMHUI: TIOTydeHue, (pU3nYecKue u bubnnoreka [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AM@oTepHbIe cBOMCTBA OKCHIA U
THJIPOKCUAA AITFOMUHUS bubmorera [JOK
80 ’ https://m.edsoo.ru/5d12d31
TUPOKCOKOMILIEKCHI aJIIOMUHUS, UX g
IIPUMEHEHNE ~
81 Pemenue 3an1ay pa3nu4HbIX TUIIOB
[TpakTuueckast paborta Ne 7. Pemenue
82 DKCIIEPUMEHTAILHBIX 3a7a4 10 TEME bubmorexa LOK
" P " https://m.edso0o.ru/27a4af43
Mertasibl TIaBHBIX TOATPYII
OO61mas xapakTepuCTHKa METANIOB
no0ouHbIX noarpynn (b-rpymnm) bubmorexa LOK
83 . https://m.eds00.ru/610d743
[Tepuonuueckoil CUCTEMbI XUMHUYECKUX 1
DJIEMEHTOB B
84 duznyeckne 1 XUMAYECKHE CBOMCTBA bu6mmoreka [IOK
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XpoMa U €10 COGHHHCHHﬁ, Hux

https://m.edsoo0.ru/9911bef3

MIPUMEHEHHUE
Baxwuelime coelMHEHNS] MapraHia.
85 IIepmanranar xKaius, ero bubnnorexa LIOK
p 9 https://m.eds00.ru/039d69c8
OKHCIIUTENLHLIE CBOMCTBA
dusuyeckue 1 XUMUYECKHUE CBOMCTBA
86 J)Kele3a U ero coequuennii. [lonydenune bubmmorexa [TOK
) v https://m.edsoo.ru/1b7f8741
Y TIPUMEHEHUE CIUIABOB JKeJie3a
dusuyeckue U XUMUYECKHUE CBOMCTBA
87 MEIN U €€ COeINHEHN, UX bubnnorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
dusuyeckue U XUMUYECKHUE CBOMCTBA
88 [IMHKA U €r0 COeAUHEHUH, NX bu6nmoreka [JOK
IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
[TpaxTuueckast padota Ne 8. Pemenue
bu6nmoreka [JOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
https://m.edsoo.ru/a6e352ea
"MeTasisl TOOOUYHBIX oArpymm”
90 Pemrenne 3amay pa3IM4YHbIX THIIOB bubmmorexa [IOK
A8t p https://m.edsoo.ru/a8b83d83
O00011eHNEe U CUCTEMATU3 AL
91 W3YYEHHOI0 MaTeprala o TeMe bubmmorexa [TOK
" Y " P https://m.edsoo.ru/e91fe975
MeTtanibl
92 KonTponbhas pabota no teme bubmuorexa [IOK
"MeTamnsr" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bu6muoreka [IOK
93
paboThI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
9 Poab xumuu B obecrieueHun bubmuorexa [JOK
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YCTOMYMBOI'O pa3BUTHS YEIOBEYECTBA. https://m.edso0.ru/080fe1f0
[TonsiTHe 0 HAYYHBIX METO/AX
HCCJIEIOBAHUSI BEILIECTB
Hayunsbie npuHIIUITBEI OpraHu3aluu
XUMHYECKOTO MPOU3BOJICTBA. bubnmoreka [JOK
95 1
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
BaXHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKPY’KAIOIIICH CPEeIbl U €ro 1 bubmorexa LOK
Py e cpen https://m.edso00.ru/9f11bf51
MOCIIEACTBUS
97 XUMHUS U 3J0pPOBBE UEIOBEKA. 1 bubnnorexa [HJOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso00.ru/a6552721
08 Xnmug vy, Posas xumun B 1 bu6nmoreka [JOK
o0OecreyeHny MUIIeBol Oe30MacCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bubnuoreka [IOK
cpeacta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelme
100 CTPOUTEIbHBIEC U KOHCT MOHHBIE 1 bubmmorexa [JOK
P 26 https://m.eds00.ru/61e69003
MaTepuabl
XuUMHS B CEIBCKOM XO3SIHCTBE.
101 Opranuueckue 1 MUHEpaJIbHbIE 1 bubmorexa LHOK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucremaTtu3anus 1 0000IICHUE 3HAHUIA 1 bu6mmorexa [IOK
10 TEME https://m.eds00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yriayonenHoe ooyudenue, 10 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPAaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBO «IIpocBemienue»

« Xumus; yriayonenHoe ooyuyenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [IOK
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