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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHU Ha YPOBHE CpeIHEro o0Imero odopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacrasnenHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToJIo)keHUH «CtTpaterun pa3BuTus BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO W3Y4YEHUsS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyuy UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TAKXKe JJIs
IpOAODKEHNs OOyuYeHHUsT B OpraHu3alusax Mpo(eccruOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B nporpamme mno XMMHM Ha3HauY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMN K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHMH:

e UH(pOPMALMOHHO-METOUYECKAs, peaju3alusi KOTOpod oOecreynBaeT
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYPUPOBAHUS W IOCIIEIO0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €TrO
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (OpME €IUHOrO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO U3YUEHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesNeHue W CTPYKTYpHUPOBAaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOEHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOW XapaKTEPUCTUKHU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  00ydYarolmerocs IO OCBOCHHIO
coJIep KaHus IIPeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMME 0 XMMHH INPEIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOil 1O  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOM COCTaBJISIONICH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha YpPOBHE CpEIHEro o0Iiero oOpa3zoBaHUs
XUMHSL Ha YpOBHE YIUIYOJEHHOrO U3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
NPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OPraHU3alUSIX CPEIHEr0 MPOPEeCcCHOHAIBHOIO
oOpa3zoBanus. B 93Toli CBs3M wm3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYyYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax mpodeccruonanbHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelleHue 3aj1ady



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJEp>KaHUS 3TUX KypCcOB B MporpamMme MO XHMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHMM, OTHOCALIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHHs NIpeaMmeTa. DTa CHUCTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4eHMs MpeaMera olecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKU
U TepMoauHamMuKku. WM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercssi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH npu €€ o0pa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKHX IPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kxypce opranmyeckoil XMMHUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONPocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS [Tl KJIACCOB OMpeeaEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3NYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHI y4eOHOTrO MaTepuayia mo obmel xumuu. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM cioydae TOpeloCTaBiseTCS  BO3MOXKHOCTH g Ooliee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipy 3ToM 3HaHMA O COCTAaBE M CBOWCTBAX NpPEACTaBUTEINIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BELIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAYYHBIX METOJIOB TTO3HAHHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHU ST HAYYHBIX
3HAaHUM HM3y4eHHE NpeaMera «XHUMHUsDH Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbiX obnacteld «EcTrecTBeHHO-HAaydHbIE MOpeaMeThD», «Maremartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHHE OCHOB
HAyKM XUMHUM Kak oO0O0JIaCTM COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOU
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemienune
ATOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpEeAMeTa TMPeIoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IMHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHUH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHMN HOBBIX MATEPHUAJIOB, HOBbIX UICTOYHUKOB YHEPIUH, B
o0ecTieYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS W OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE JKOJOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHHWM, JIEKAINIMX B OCHOBE XUMHYECKOHU
COCTaBJISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUW XHWMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUU Ui OOBACHCHHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIIMI SKOJIOTHYECKON 0€30IaCHOCTH MOCIICACTBUN
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKoM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBJICHWA O  HAyYHbIX  METOJaxX  ITO3HAHWS,
HEOOXOUMBIX I TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEIIHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBbl CPEJHEro oOuiero o0pa3zoBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM  ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEKAECHHOCTH B TI0O3HABAEMOCTHU SIBICHUM TIPUPO/IBI,
YBOKEHHUS K TMpOLEecCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOY4YEHHWIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHATBHON 1 OOIIECTBEHHOM JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMHupoBaHUEe yYMEHUN W HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE ONbITa OOIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JIEeITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obmiero obpazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJIEpoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPE/ICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HaYEHUE TEOPUU CTPOECHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHas,
ckenerHass. M3omepus. Buabl W30MeEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUM (MHIyKTUBHBIN
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBinenne o kKinaccupuKaMK oOpraHuyeckux BeniecTB. IlloHatue o
bynkuuonaasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUSA
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01Ias popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AllKAHOB, SpP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JEruIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KPEKUHTa, ropeHusd. [IpeacraBinenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONAaH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTasneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapKkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanust ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX JUEHOB. CrIoCOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30MepUsl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTanei yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHMMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEPHU3ALMHU, OKUCIIEHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHuE MOoJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOMCTBa OEH30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHs B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCeHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHUs TajJoreHa Ha TUIPOKCOTPYIITY, HHUTPOTPYITY, THAHOTPYIIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelcTBUE TUTaIOTCHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Toustue 0 METaJIJIOOPTaHUYECKUX COEIUHECHUAX. Hcnons3oBaHue
raJIOTEHIIPOU3BOJIHBIX  YTJIEBOJIOPOJIOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYeCKHUX BEIIECTB.

DKCIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHS] BEIIECTB M HX MPEBPALICHUN:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakIii yrieBOAOPOJ0B Pa3IMYHBIX KJIacCOB (0OecIBeUMBAHUE OPOMHOW WIIH
HMOJHOM BOJIbl, pacTBOpa MEpMaHTraHaTa Kajus, B3auUMOJICHCTBUE allCTUJIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, IOJY4YEHUE ITHICHA U
M3YYEHHUE €ro CBOMCTB, O3HaAKOMJIeHHE ¢ KoJuieKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMyd IUTaCTMAacC, KaydyKOB M PE3MHBI, MOJICIMPOBAHUE MOJICKYI
YIJIEBOJOPO/IOB M TaJIOT€HIIPOU3BOIHBIX YIJIE€BOI0POIOB.

Kucsiopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa ®W  Kiaccubukanus. Dusznueckue CBONCTBA  IPEACIBHBIX
OJIHOATOMHBIX CIUPTOB. BOAOpOJHBIE CBA3M MEXIYy MOJEKYJaMu CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuys HAa OJTHOATOMHBIE CIIUPTHI. J[eMCTBHE 3TaHOIa U METaHOJIa
Ha opraHu3M denoBeka. CrmocoObl MOJYyYEeHHS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XUMHUYECKHUX CBOMCTB.

MHoroaroMHbl€ CHUPTHI — OSTWICHIVIMKOAb W TiULEpUH. Du3ndeckue u
XMMHUYECKUE CBOMCTBA: pEaKIMU 3aMEIICHUS, B3aUMOJACHCTBUE C OPTaHUYECKUMH
W HEOPraHWYECKUMHU KHCIIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHW3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO sypa. duszndeckue cBoilcTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiornueckue psifbl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUuU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
CriocoObl OJTy4eHHS U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3ndeckue CBONCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JUHONeH068as KUCIOThl. CriocoObl OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esioyHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Mma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIM3, MOdyYyeHHe >PHUpoB LeUToa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aJbJIETHJ HAa PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcusiom Meau(ll), xumMuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammonaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3aAad 1Mo temMaM «ChupTel U
dbenomnbly, «KapooHoBbIe KHUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHn4ecKue cCoeJUHEeHH .

AMUHBI — OpraHUYecKue MpPOou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHEHIC.
Crpoenue Moliekyl, oOmmas Gopmysa, U30MEpHsi, HOMEHKIaTypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnm anKuIaMMOHUSL.

AHUJIMH — TIPEICTaBUTEIbL aAMHMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOECHHOCTH
XUMHUUYECKUX CBOMCTB aHwIMHA. KauecTBeHHBIE peakiuu Ha aHwinH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOB. [lomydyeHue aHuUIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTAaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Du3nYecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TOJMKOHJEHCAMY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 W TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie moauMepbl. IlepBuuHasi, BTOpUYHAss W TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YUYE€HHUS BEIIECTB WU HX NPEBPAIICHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypamus OEIKOB MPU HArPEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«AzoTcoaepxaniue OpTraHUYECKUe COCJIMHCHHUS u «Pacmo3naBanme
OPraHUYECKUX COCAUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



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

[Tonumepubie Marepuanbl. I[lmactmacchl (NMOJMATUIICH, TMOJUIIPONUIIEH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

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

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsIpHOM (DOPMysIbl OPraHMYECKOTO COCAUHEHHUS TIO0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COEAUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIibl
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpPENEICHUE AO0JM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanus MeXNpeaMETHBIX CBS3EH NPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCyIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, KiaccuduKkaiusi, HaOI0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

@dusuka: Marepusi, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUN ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHUIIBI HU3MEPEHHUs, CKOPOCThb, DHEPTUS,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHUCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIE, TOILUIUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. XumMudeckuid anemeHt. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMHU4ecKix 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DNeKTpOHHbIE KOHPUTYpAIIMU aTOMOB 3JIEMEHTOB MEPBOIO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NepUOAAYECKOr0 3aKoHa U [leproanyeckoi CUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynnaM ¢ TIepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUeCcKass CBsI3b. BHIBI XMMHWYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBs3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BogoponHas CBs3b.
MexmoneKysapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO NMEPUOJIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHAILIMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHeix cucteMax. MctuHHable pacTtBopsl. [IpencraBienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. T pUBHUATLHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusxX. TernoBble 3QPEeKThl XUMUUECKUX PEaKIUi.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTHUMbIE peakIuu. XuMU4Yeckoe paBHoBecue. KoHncranra
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckas aucconuanusi. CuibHble U claOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAHOBUTENb. I[IpollecChl OKUCIEHHS M BOCCTAaHOBJIEHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3lioKEHHUE TMEPOKCUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMYECKUX PEHIETOK, IPOBEJICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHre
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuognueckor cuCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢usnueckue W XUMUYECKHE CBOMCTBA: PEAKIMHA C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['Wapuibl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COCOOBbI MOJydeHUs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpOibl. BaxkHeWmme KUCIOPOACOACPIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TTOIYYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U uX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopona. Ou3znyecknue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. HaxoxzaeHue B TpUpPOAE, CHOCOObI MONYy4YeHUS, (U3HUECKHE WU
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHocoObl MONydeHus, (punyeckue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeIMHEHHI. A30THBIE yIOOpEHHUS.

®ocdop. HaxoxnaeHue B mpupoje, CHOCOObI MONy4YeHUS, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckrue W XHMHYECKHUE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPAa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupone, crnocoObl MONy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MeTamoB B [leprnoandeckoil CUCTEME XUMUYECKUX DJIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYpPIus, MMPOMETAILTYprus,
anekTpoMetaiutyprusi. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB W HX COEIWHEHUHU.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



ATIOMUHW: TTOTy4YeHue, GU3NIECKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHia W €ro COEIUHEHMHII.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBONCTBA.

@u3nuecKue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHnii. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyueHue u npuMeHeHHE Keje3a
U €ro CILIaBOB.

Du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSTUHEHHM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THUJIPOKCHU/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJAE, M3Yy4YeHUE KOJUIeKIMU «MeTalibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOH (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpaMH KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBl METAJUIOB, B3aUMOJEHMCTBUE THAPOKCUIOB ANIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U GHochop U UX COCTUHEHUS»,
«Mertaibl TIaBHBIX TOArPYIID», «MeTamibl TOOOYHBIX HOATPYII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMUMBOrO pa3BUTUs yenoBedecTna. [lonstue
O Hay4YHbIX METOAaxX IMO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUSI.
HayuHble npuHUIKIBI OpraHU3alid XUMHYECKOTO MPOU3BOACTBA. [IpoMbllieHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOYyYeHUs] METAJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKOi 0e30MacHOCTH.

XuMHsiT H 340poBbe uesnoBeka. JlekapcrBeHHble cpenctBa. IlpaBuna
MCIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIOJIb30BaHUs MpernapaToB OBITOBOM XUMHUU B IOBCEAHEBHOM
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl aJ1s 2IeKTpOHUKH. HaHOTeXHOIOT U .

PacuérHble 3anaumn.

Pacuétpl: Maccel BemiecTBa WM o0bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust MeXOpeAMETHBIX  CBsA3€d TMpU  U3yYeHUM  oOOIed u
HEOpPraHu4ecKkorM xuMuM B 11 Kilacce oCcylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
peaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallU3, CUHTE3, KJaccu(uKalus, nepuoguIHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOe COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
buznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

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

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIURBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MPOMBIILICHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIE
MaTepualibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYy4YaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(OpPMHPOBAHHOCTh OMbBITa IO3HABATEILHOW U TMPAKTUYECKON J1€ITebHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON AESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD» OTPaKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUSI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax H MOpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YICOHOU EATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE U TMOCTYIKU CBOMX TOBAPUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NeSATEeTbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYruxX BUJAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAKTHUECKOMY M3YUYEHMIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN MO0 XUMHH;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJbHONW TPacKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anui COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUU, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TPUPOAHON U COIIMAIBHON CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUSI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHd  OKPYKAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JEATETbHOCTH 3KOJIOTUYECKOMN HAaINpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOW
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpEACTaBICHUS] 00 OKpYXKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUuH MpodJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTA M BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KyJIbTYpbl, B pEHICHUU TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKJOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUsS CYUIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayyHbIX (DAaKTOB M HMEIOIIUXCA JaHHBIX C IEJbI0 IOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNudHbIX chepax nmpodeccruoHaaIbHOMI
JIEeSITETHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHUS MPOrPAMMBI [0 XUMHHU HAa YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeNU(PUKYy METOJ0B TO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCAJIbHbIE yueOHbIE NEUCTBUS (TI03HABATEIbHBIE, KOMMYHHUKATHBHEIE,

PETYJISITUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTb oOyyaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNU JACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS JII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PHUKAIIMU BEIIECTB U
XAUMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJIeHHS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUs B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XHUMHUYECKOU



peakuuy — MPU PEUICHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTHYECKHX 3a]ad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

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

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTEIBLHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOJEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB [TO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (Hay4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHMYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BHJIOB U (HOopM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wHPOpPMAIIUM, HEOOXOAUMOM IS BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MNPUMEHATh MEXIpeAMETHbIe ((Dusuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0AC AxaJIora /uam
AUCKYCCHH, BBICKA3bIBATH UACH, (1)0pMYJ'II/Ip0BaTI> CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEe Y4eOHbIe 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUHM YYE€OHBIX M HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Hauboee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl IO XUMUU Ha YIriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTI'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHbBIX Y4E€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
pPa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHun PalOHAJIBEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpyinmna, pajaudkail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHasi M TPOCTpaHCTBEHHas (reoMeTpuueckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEIUHEHHSI, MOHOMED, IOJHUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUsT DHEPrUM TPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUA aTOMOB W T'PYIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M IMPaKTHYECKOU
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BO/ICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTAHABJIUBATh MUX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIME MOHSTHUS TPHU
OIIMCAaHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

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

COCTaBJISAITh YPaBHEHUS] XMMUYECKUX PEAKIMl M PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHWYECKUX BEUIECTB JJIs WIUTHOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHUH, JaBaTb MM Ha3BaHUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTa, CTEAPUHOBAsSI, OJIEMHOBASI, MTAJIbMUTUHOBAS KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENECTATh BUJ XHMHUYECKONW CBSI3M B
OpPraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IHMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
JKUHOB, apPOMATHYECKUX YTJIEBOJOPOJOB, CIUPTOB, AaJIbJCTU/IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C UCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIE€BOJAOPOJTHOTO
Coipbsi (HedThb, TPHUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mepepadoTKh W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUS TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE onepaluu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS MU3Yy4YCHUS
CBOICTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS IO OPTraHUYECKOW XUMHUU JJIsi OOBSICHCHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHI MO XUMHUYECKHUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKJICHUI0 XUMHUYECKOU
dbopMyIibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI: MPOrHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUN JKCIEPUMEHT (MOJIyYeHHE W M3yYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pazInuyHoOu dopme
pe3yJabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHYECKHU 11€1eCO00pPa3HOT0 MOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbIC TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeacTBa MaccoBoi nHpopmainuu, HTEpHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaIuio, mepepadbaTpeiBaTh €€ U UCIOIH30BaATh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOI 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SIBIECHUN NPHUPOIbI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
WCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOIO MPHUPOAOINOIH30BaHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIIE TIOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl PpEeaKkuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEMJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJIUTHYECKON TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHUUYECKHUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, MOIYYECHUU W 0O€30MacHOM
WCIIOJIb30BaHUN BAKHEUIINMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OTMMCAaHWUU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUIl KPUCTAJUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c()OPMHPOBAHHOCTh  yYMEHMI:  KJIAacCU(UIMPOBATH:  HEOPTaHHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalu3aTropa u
JIPYTHUE); CAaMOCTOSITENIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOUIYECKOTO 3akoHa Jl.
. MennieneeBa 1 1EMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPHUOIOB
[Tepuomnueckont  cucremsr .M.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE WU BO30YKIEHHOE JSHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB DJIEMEHTOB HA OCHOBE CTPOECHUSA
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHM: XapakTepu30BaThb (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINM;

c(OPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIA3a;  PEaKUuuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTH XHMHYECKOW PpEAaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JIeKAIKE B OCHOBE MMPOMBIIIJICHHOTO MOJYYECHUS CEPHOW KHUCIOTHI, aMMHAKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUSI TMPOBOAUTH pPACUEThl: C HCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLECHTPAaLUs,;
MaccChl BEIIECTBA WM 00BEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JaHO B BUIE PacTBOpa C
onpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCMEpUMEHT  (MIpOBEJACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, W3YyUYCHHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOr0 OOpaIleHus ¢ BEIECTBAMU U JTaOOPATOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh IIedb HCCJIENOBAaHUS, TMPEJACTABISATh B
paznu4HOi (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
NMoCyIol M Ja0OpaTOpHBIM O00OpyAOBaHHMEM, OOpalleHUs] C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHXEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOpMALIMK B Pa3TUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBaTh XUMUUYECKYI0 MHGOpMAIMIO, IepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MOCTABICHHON yueOHOM 3a1auei.
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3.1 Crnuptsl. Genon 11 1 bubmmorexa [TOK

https://m.edsoo.ru/d69df650




KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

bu6mmoreka [IOK
3.2 keToHbl. KapOoHoBbie KUCTOThI. ClI0KHBIE 21 hitps://m.cdsoo.ru/d69di650
a¢upsl. XKupsr
bu6mmoreka [IOK
33 YracRoE! ? https://m.edsoo.ru/d69df650
Hroro no pazgeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHUs
bubmuorexa [JOK
4.1 AMuHBI. AMMHOKHCIIOTEL. benmkn 12 hitps-//m.cdsoo.ru/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokomoJieKkyJ/IsIpHbIE COeINHEHUS
5.1 BricokomonekysipHble COSTMHEHUS 6 bubmorexa [JOK
' yup A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. . Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
’ BEILECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https://m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
EMETALIb! 3 3 https://m.edsoo.ru/2dd57£24
b K
2.2 Metanmst 23 1 2 nommorexa O
https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kouu4vecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI
[IpenmMer u 3HaueHUE
OPraHUYEeCKON XUMHUH,
MIPEJICTABIICHUE O 1 bubmorexa HOK
p https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCJIMHECHU I
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (OCHOBHOE U
7 " bubnuoreka [IOK
BO30YKIEHHOE COCTOSIHUS). 1
https://m.edsoo.ru/Oce6fd4c
BaneHTHbIe BO3MOXXHOCTH
aToma yriepoja
Xumuueckas CBs3b B
OpPTraHUYECKUX COCTUHECHUSIX.
MexaHu3MbI 00pa30oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pas3psbiBa CBs3€i
Teopus crpoeHus
. bubmuoreka [JOK
OpPraHWYECKUX COETMHEHUM A. 1
https://m.edsoo.ru/9e595cb8
M. bytneposa
Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAs. | bubnnoreka [JOK
OneKTpoHHbIE 3P HEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHU4YEeCKUX




COCIMHEHUN

IIpencrasnenue o
KJaccu(uKalum u

bubmuorexa [JOK

6 creteMatiriceta https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)

OpPraHWYECKHUX BEIECTB

7 Knaccudukanus peakiuii B bubmmoreka [JOK
OPraHMYeCKOU XUMUHU https://m.edsoo.ru/ba5706aa

g CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MEpHs, bubnnoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10 DOu3NYECKUe U XUMUYECCKHE bu6mmoreka [JOK
CBOICTRA aJKaHOB https://m.edsoo.ru/3137711c
Haxoxaenue aqkaHoB B

11 npupoze. CriocoObl nomyyeHus bubnmorexa LIOK

https://m.edsoo.ru/259b0asSb
U TIPUMEHEHHUE alIkaHOB
[uxnoankansl: o0mas
dbopmysa, HOMEHKJIATypa U

12 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTpOEHUA U XUMHUYECKUX https://m.edsoo.ru/156730d2
CBOICTB, CITIOCOOBI IONyYEHUS U
MPUMEHEHUE

, bubnuotexa [JOK

13 Pemienne pacu€THbIX 3a/1a4 HA

https://m.edsoo.ru/bf84d8eb




ornpeielieHue MOJICKYJIIPHOM
(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHucTeMaTu3anus
1 0000II[eHNE 3HAHUI IO TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyina,
HOMECHKJIATypa, JICKTPOHHOE U

bu6mmoreka [IOK

14
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyJl. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEpUsl ATKEHOB
®dusnueckue 1 XUMHIECKUE
15 CBOliCTBa ankeHoB. [IpaBuio bubmmorexa [TOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl nostyyeHust u bubnuoreka [IOK
[IPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[TpakTuueckast pabota Ne 1 mo
17 TGII)VIG "ITon eHI:I)/Ie STUJIEHA U bubmmorexa [OK
ya . " https://m.edsoo.ru/094 1eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenne pacdy€THbIX 3a/1a4 HA
ONPENEIIEHUE MOJIEKYJIIPHOU bubnuorexa [JOK
18
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
ATnKanueHbl: CONPsHKEHHBIC,
W30JIUPOBAHHBIC,
bu6mmorexa [IOK
19 KYMYJIMPOBaHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edsoo.ru/04298c0a




20 XuMHYECKHE CBONCTBA bubmuoreka [JOK
CONPSKEHHBIX TUECHOB https://m.edsoo.ru/e561253d

)1 CniocoOslI noy4eHus u bubmmoreka [JOK
MIPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKUH PsiJI,
obmas gpopmyia,

22 HOMGHK?;aI;yga, JJIEKTPOHHOE U bubmmorexa LIOK

https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOMCTBA aJIKUHOB bubmorexa LHOK

https://m.eds00.1ru/23493a93

24 KauecTtBeHHbIE peaknyu Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

’5 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
NpUMEHEHUE AIIKUHOB https://m.edsoo.ru/a6f9alea
Pemrenue 3anay: pacd€Tel o

26 YPaBHEHUIO XUMUYECKOU bubmmorexa LHOK

https://m.edsoo.ru/5db8e526
peakuuu

7 Cucremarusanus 1 00001eHne
3HaHUU 1O TeMeE
ApeHBI: TOMOJIOTHYECKUHN P,
obmas popmyna,

73 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubnnoreka [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIYyoJIa,
uX (pusuveckre CBONCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: bubnmuorexa [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alaed




XUMHYECKUE CBOMCTBA apEHOB:

30 €aKLMU IPUCOETUHEHUS bubmmorexa [TOK
peaxt P A ’ https://m.edsoo.ru/a44alaed
OKHCIICHHE TOMOJIOTOB OEH30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuorexa [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 HA

1 onpeJieJICHuEe MOJIEKYJISIPHOM bubmmoreka [JOK
(hopMyJIBI OPraHUYECKOTO https://m.edsoo.ru/53461a2c
BEILECTBA

13 Crioco0slI MoTy4eHus U bubnnoreka [JOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['eneTnueckas CBA3b MEXKAY

34 pa3IMYHBIMU KJIaCCaMU
YIJIEBOI0POAOB
Pacuérel o ypaBHEHUAM
XUMUYECKHX PEaKLUM.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TEME

36 ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

37 KameHHbI# yroiab ¥ NpotyKThl bubnuoreka [IOK
ero nepepadoTKu https://m.edsoo0.ru/69b3398b
HedT1b 1 ciocobs! e Eub 10K

nonroTeKa
38 nepepabotku. [Ipumenenue
pep p https://m.edsoo.ru/21f9de78

MPOJYKTOB NepepadboTku HehTH
I'eneTnyeckas CBsSI3b MEXKIY

39 pa3IMYHBIMU KJIaccaMu

YTJIEBOJIOPO/IOB




["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: JIEKTPOHHOE

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUY 3aMELLECHUS https://m.edsoo.ru/82b4d759
rajoresa
JleWicTBue 1Ieouei Ha
raJIOreHITPOU3BOHBIC.
41 BsaumoeiicTeue
JIMTrajJoreHajJKaHoB ¢ MarHUEM U
HUHKOM
Cucremaruzanus U 00001eHne
. bubmuorexa [JOK
42 3HaHUU 1O pa3zeny
" " https://m.edsoo.ru/20e89122
YrieBo1opoasl
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"VYraeBogopobr" https://m.eds00.ru/95¢9¢298
IIpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKUH PAI,
obmias ¢hopMyiia, CTpOCHHUE
44 MOJIEK ﬁ §3(3]Me I/Iﬂp bubmorexa HOK
Y Py, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kkjaccupukanus, pusnueckue
CBOlCTBa
XUMHUYEeCKHE CBOMCTBA
45 MpeAeIbHBIX 0JTHOATOMHBIX bubmorexa HOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOslI nosydeHus u
46 MIPUMEHEHNE OQHOATOMHBIX bubmmorera [TOK
p https://m.edsoo.ru/484100000000000
CIIUPTOB
47 [TpocTsie a¢upsi: bubnuorexa [IOK

HOMEHKJIaTypa U U30MEpHs,

https://m.edsoo.ru/c2c788b2




0COOCHHOCTH (PU3UYECKUX U
XAMHYECKHX CBOMCTB

MHuoroatroMHEIE CIIMPTHI:
OTUJICHI'IMKOJIb U T'TTMLUEPHUH, UX

bubmuorexa [JOK

48
bu3HYecKre 1 XUMHUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoObI nostyueHust u

49 IIPUMEHEHNE MHOT0aTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIBI,
50 (du3HYECKre CBOMCTBA bubmorexa LHOK
' https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIa
bu6mmoreka [IOK
51 XuMHYECKue CBOMCTBA (peHoIa
¢ https://m.edsoo.ru/037ca5f9

57 Crioco0sblI MoTy4eHus U bubnnoreka [JOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemienne skcnepruMeHTaIbHBIX bubnmnorexa [JOK
3a1a4 o Teme "CrupThel U https://m.edsoo.ru/fdOced09
¢denomnsr"

54 Cucremaru3zanus 1 000011eHNe bubmmorexa [IOK
3HAHUU 10 TEME https://m.edsoo.ru/1810cb9b
ANBAETUAB U KETOHBI:
3JIEKTPOHHOE CTPOEHHE

55 KapOOHMIIBHOM TPYTIIIbI; bubnnoreka [JOK

TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa




Anbaeruapl U KETOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LHOK
> peaxdt https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakiuu okucneHus u
57 KA4eCTBEHHBIE PEAKIINU Bubmorexa ITOK
P https://m.edsoo.ru/a393baa9
aJbJACTU/IOB U KETOHOB
58 Crioco0bI moTy4eHus bubmmoreka [JOK
AJIJAECTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NpEEIbHbIE
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
W3omepus 1 HOMEHKIIAaTypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa HOK
p o7 https://m.eds00.ru/700cc87b
¢du3nveckre CBOMCTBA
XHUMHYECKUE CBOMCTBA
61 OpeaesIbHBIX 0JJHOOCHOBHBIX bubmmnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOMCTB
2 MYpPaBbUHOHN KHUCIIOTBI. bubnnorexka [JOK
MHoroo0pa3sue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco6eHHOCTH CBOWCTB:
HEMpeAeNbHbIX U
apoMaTHYECKUX KapOOHOBBIX,
bubmuoreka [JOK
63 JMKapOOHOBBIX,

T I/I,Z[pOKCI/IKap6OHOBLIX KHUCJIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

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




ITonsarue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64 KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CniocoOslI noy4eHus u

65 MIpUMEHEHNE KapOOHOBBIX bubmmorexa [IOK

https://m.edsoo.ru/7c065c9d
KHUCJIOT
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHI psijI, oO1as bubmmoreka [JOK
dbopmya, U3oMepust 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKUE bubmuorexa [JOK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peaKkInu, Ha OTNpeACIICHHE
MOJICKYJISIPHOM (HOPMYJTBI
OpPTraHUYECKOTO BEIECTBA
[TpakTuueckas paborta Ne 3.

69 Pemenne skcnepruMeHTAIBHBIX bubnnoreka [JOK
3a1a4 o Teme "KapOoHoBbie https://m.eds00.1ru/486671fb
KUcI0Thl. CrioxHbIE 3PUpHI"

Kupsl: ctpoenue, Gpuzndecku
70 u XIEMH:G(I:)I?IEC CZ’OEC;BEI o bubmmorexa [TOK
https://m.edsoo.ru/al9c5b98
(rumponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 CoEpKAIIUX OCTATKH bubnuorexa [JOK
HENPEACIbHBIX JKHPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoe

72 MblL1a KaK cOau BBICIIUX bubmmorexa [OK

https://m.edsoo.ru/3¢566565




KapOOHOBBIX KHUCIIOT, UX
Moromee aeicteue. [lorsarue o
CHUHTCTUYCCKUX MORIINX
cpeactax (CMC)
I'eHeTHueckas CBSI3b
YTJIEBOJOPOOB H

bu6mmoreka [IOK

73 KHCJIOPOACOAEPKALLINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB

74 Pacuérel o ypaBHEeHUAM
XUMHYECKUX peaKIui

75 CucremaTtu3zanus u 0000IIeHIE bubnuorexa [JOK
3HAHUU 110 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa

76 YIIJIEBOAOB M KiIacCH(pUKaLUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
HOJIMCaxapubl)

MoHocaxapuibl: puznueckue
77 CBOMCTBaA If HjxofneHne B bubmorexa LOK
https://m.edsoo.ru/b4bdda2d
pupojIe
IIpuMeHeHue TIII0KO3bI, €€
73 SHAYCHIE B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
JKU3HEACITENIbHOCTH OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JIAKTO34. bu6mmorexa [IOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JUcCaXapuioB

20 [Tonmucaxapuasl: cTpoeHUE bu6mmorexa [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMICTBA,
IIPUMEHEHHUE

ITonsiTre 00 HNCKYCCTBCHHBIX

bubmuorexa [JOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pewenne pacdeTHsIX 3a1a4 HA
20 omnpeJieJIeHue 10U BbIX0a bubmmoreka [JOK
[IPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
23 CucremaTtu3anus 1 0000IICHUE bubmuorexa [JOK
3HaHUI MO pa3feny https://m.edsoo0.ru/08d4364c
KoHTpoinbHast pabota 1o Teme
84 "Kucnopoaconepxarmue Bubmorexa ITOK
p p " https://m.edso0o0.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMMHBI: KTaccupUKaIys,
CTPOEHHUE MOJIEKYJ, 00I1as
85 dbopmya, ©3o0MEpHS bubmorexa LHOK
PMYy-Ia, PHA, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa U (pU3NYECKue
CBOICTBA
36 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
ann(paTUIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHNE aHWIINHA,
87 0COOEHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CrniocoOblI nosydeHus u
88 pUMEHEHHE anu(paTHIeCcKuX bubmmorexa LIOK
p https://m.edsoo.ru/eal 38763
aMUHOB
29 AMMHOKHUCIOTBI: HOMEHKJIATypa bubnmorexa [JOK

U U30Mepus, GU3NIEcKue

https://m.edsoo.ru/d1773e80




cBoyicTBa. OTaeNbHbBIE
MPEACTABUTENH O-AMUHOKHUCIIOT
XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X

bu6mmoreka [IOK

90 OHMOJIOTHYECKOE 3HAUYECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 "
TUAPOIU3 TIETITUIOB
01 benku kak npupoaHbie bubmmoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEIIKOB https://m.edso0.ru/429e¢9899
bu6mmoreka [IOK
92 XHUMHUUYECKUE CBOIICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
reTepOIUKINYECKUE
93 coenuHenus. HykienHoBwle bubmmorexa LHOK
P YK https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouostornueckas poib
[IpakTuueckas padbora Ne 4.
Pemienne skcnepuMeHTaIbHBIX
94 3aj1a4 Mo TemMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHe coequHEeHus"
[IpakTuueckas pabora Ne 5.
05 Peienne skcniepuMeHTaIBHBIX bubnnorexka [JOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX COeTMHEHMM"
KonTponbhas pabota no teme
96 "AszoTcomepikainue bubmmorexa LOK
p " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TIOHITHS XUMHUH bubnuotexa [JOK




BBICOKOMOJICKYJISIPHBIX
COEIMHEHUN U METOIBI UX
CHHTE3a —IIOJIMMEpU3alus U

https://m.edsoo.ru/7aa63ebd

MOJIMKOHICHCAITUS

08 [LmactMacchl. Y tunuzanus u | bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/I‘IepCKI/IC Ka};/PiIYKI/I. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3una
BosnokHa: HaTypasbHBIE,

100 UCKYCCTBEHHBIE, | bubnnorexa [HOK
cuHtetnyeckue. [lonumepst https://m.eds00.ru/5963a601
CIELMAJIbHOTO Ha3HAYEHUS
[IpakTuueckas padora Ne 6.

101 Pemenne skcnepuMeHTaIBHBIX | bubnnorexa [HOK
3aja4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 M3Y4YEHHOT0 MaTepuaa 1o TeMe | bubnuoreka [IOK
"BbICOKOMOJIEK YIS pHbBIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnble IIpakTuyeckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
| Atom. CocTaB aTOMHBIX sJIEP. | bubnmnoreka HOK
Xumuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
) CtpoeHue AIIeKTPOHHBIX 000I0YEK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kiaccupukanuss XuMHIecKux 1 bubmmoreka [JOK
AJIEMEHTOB (S-, p-, d-, f-aemMeHTsI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351eKTpOHOB 110 | bubnuoreka [IOK
ATOMHBIM OpOUTAJISAM https://m.edsoo.ru/f5f750fe
DJNIEKTPOHHBIE KOH(PUTYpaLlUd aTOMOB
5 3JIeMe§TOB B OCH0];11){01\?IIII)/I 1 brbmmorexa [TOK
. https://m.edsoo.ru/8149e846
BO30YKAEHHOM COCTOSIHUH
6 DIIEeKTPOHHBIE KOH(PUTYpAIIUA HOHOB. 1 bubmuoreka [IOK
DIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[Tepuoandeckast cucteMa XUMHUYECKUX
7 anemenToB JI. 1. Menaeneera, cBs3b C 1 bubmmorera [OK
N ’ ’ https://m.edsoo.ru/16957c01
COBPEMEHHOM TeOopuel CTpOSHUS
aTOMOB
g 3aKOHOMEPHOCTH U3MEHEHUST CBONCTB 1 bubnmnorexa [JOK

XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX

https://m.edsoo.ru/f8468927




UMU IPOCTHIX U CIOMKHBIX BEIIECTB MO
rpynmnam u nepuojam

Cucremarusanus U 0000IEHUE 3HAHUN

bubnunoreka LIOK

pacTBOpOB

? 10 TEME https://m.edsoo.ru/8fad2942
Buner xumnueckou ¢Bsa3u. MexaHu3MEbl

10 00pa3oBaHusl KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. MexMOJIEKYIIIpHbIE https://m.edsoo.ru/5a8072af
B3aMMO/ICUCTBUS
BanenTHOCTb U BaJICeHTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuoreka [IOK
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOEHUEM

12 [IpencraBienrst 0 KOMIUIEKCHBIX bu6nmorexa LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemecTBa MOJIEKYIIIPHOTO U

13 HEMOJIEKYJIAPHOTO CTpOeHMUs. THIIbI bubnmnoreka HOK
KPUCTAJUIMYECKUX PELIECTOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
ITonsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 IIpencraBnenue 0 KOMIOUAHBIX bubmorexa LOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunnbIe pacTBOPHI: HACKIIIICHHBIE U

15 HEHACBIILIEHHBIE, PACTBOPHUMOCT. bubmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsl

16 CriocoObI BeIpaKEHUST KOHIICHTPAIIUT bubmmoreka [JOK

https://m.edsoo.ru/328e653a




Penrenue 3aa4 ¢ UCIOIBL30BaHUEM
HOHATHUH "MaccoBas qOJIA

bu6nuoreka [IOK

17 pacTBOpEHHOrO BellecTna", "MoJsgpHast https://m.edsoo.ru/785e0ab4
KOHLEeHTpauus"

18 Knaccudukanus u HoMeHKIaTypa bubmmoreka [JOK
HEOPraHNYECKUX BEILECTB https://m.edsoo.ru/bf9e¢108d

19 CucremaTtu3anus 1 0000IICHUE 3HAHUIMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no rTemam
"Crpoenue atoma. [lepuoanueckuit

20 3akoH u llepuoanueckas cucrema bubnnorexa [JOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"
Kiaccudpukanus XUMHYECKUX PEeaKInii B
HEOPraHWYECKON U OpPraHu4eCcKOn

o1 XUMHUU. 3aKOH COXPaHEHUSI MaCChl bubmuoreka [IOK
BELLECTB; 3aKOH COXPAaHEHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAICHHS DPHEPTUU TIPU XUMUYECKHUX
peakumsx

2 TenoBbie 3¢ (HEKTH XUMUYECKUX bubmuorexa [IOK
peakuunii. TepmMoxumMuyeckue ypaBHEHHUS https://m.edsoo.ru/d1db86da
Brruucnenust no ypaBHEHUSIM

23 XAMHUYECKHUX PEaKUUi U bubnnorexa [IOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPAaBHCHHUSIM

4 CKOpOCTbh XMMHUYECKOH peaKluH, €€

3aBUCUMOCTD OT PAa3JIMIHBIX (I)aKTopOB.




Karanus n KaTaJIu3aTOpPhbI

25 ['oMoreHHsIe ¥ reTeporeHHbIE peakuu
[TpakTrueckas padora Ne 1 mo teme BuG 110K
nonMoTeKa
26 "BiustHue pa3nudHbX GakTopoB HA '
CKOPOCTH XHUMITIECKOH peaxii’” https://m.edsoo.ru/lfacaldl
7 OO6paTtumbie U HEOOpATUMBbIE pEaKIUU. bubmmoreka [JOK
XUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[TpakTuueckas padora Ne 2 o reme B 110K
nonoTeKa
28 "BausiHre pa3nTUYHbIX (GaKTOPOB HA
" https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS
DJIIEKTPOIUTHYECKAs JUCCOLIMALIUSI.
bubnnorexa [JOK
29 CunbHbIE U CIIa0bIe SIEKTPOIUTHI. 1
C https://m.edsoo.ru/5f766bdf
TETEeHb IUCCOIUAIINN
HNonnoe npoussenenue Boasl. Cpena
. bubnnorexa [JOK
30 BOJHBIX PacTBOPOB. BogopoaHslii 1
(pH) https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
I'mpaposnus coneit. Peakuuu,
bubmmnoreka HOK
31 IIPOTEKAOIIME B PACTBOPAX 1
https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme BuG OK
nonroTexa
32 "XuMu4ecKke peakliuy B pacTBOpax 1
" https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 6 OK
. nonroTexa
33 peakuuu. Baxkuenime OKUCIUTENN U 1
https://m.edsoo.ru/56226060
BOCCTAaHOBUTEIHN
34 MeTto/1 3IeKTPOHHOTO (IJIEKTOHHO- bubnuorexa [{OK




MOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387

35 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnmnoreka HOK
BCIIICCTB https://m.edsoo.ru/93fb97d2
36 Pemenue 3aga4 pa3amIHBIX TUIIOB bubmorexa HOK
AP https://m.edso0.ru/5a859d16
37 Pemrenue 3aga4 pa3andHBIX TUIIOB buGnuorexa [IOK
p https://m.edsoo.ru/5afa265d
18 CucremaTtu3anus 1 0000IICHUE 3HAHUIA bubmuoreka [IOK
o Teme "XuMHuueckue peakiuu' https://m.edsoo.ru/c161eb85
39 KoHTpoinbHas pabota 1o Teme bubnnorexa [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHrne HEMETaIOB B
[Tepuonnueckol cucTeMe XUMHUYECKHUX
bubnunoreka LIOK
40 snemenToB M. Y. MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nyecKre CBOMCTBA HEMETAIIJIOB
Al AnoTponusi HeMeTauioB (Ha IpUMeEpe bubmuoreka [IOK
KHCTIOpoJia, cephl, hocdopa u yriaeposaa) https://m.edsoo.ru/ef92c¢91¢c
4 Bognopon: nonyuenue, pusndeckue u bubmuoreka [IOK
XHMHYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
["anoreHsl: HAXOXKEHUE B IPUPOJIE,
43 CHOCOOBI MOTYyYEHUS (bI/I3I/I‘{peCII)(I/Ie " bubmmorexa LIOK
i L https://m.edsoo.ru/4e223795
XHMHYECKHAE CBOMCTBA
l'anorenoBonopoael. Baxkueiiiue
but6mmorekxa [IOK
44 KHCIIOPOJICOIEpAKAIINE COSTUHEHUS

TaJIOIrCHOB

https://m.edsoo.ru/6b3255e6




JlabopaTopHble U MPOMBIILIICHHBIE
CIOCOOBI OJTyYEHUS TaJOTEHOB.

bu6nuoreka [IOK

45
[IpruMeHeHue rajJoreHoB U Ux https://m.edsoo.ru/6971aca4
COCIMHEHU I
[Tpaktuueckas padora Ne 4. Pemenue
46 SKCIIEpUMEHTAIBHBIX 33734 110 TEME bubmorexa HOK
" p " A https://m.edsoo.ru/8b26fecd
l"anoreHsl
Kucnopon: naboparopHeie u
47 IPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHUS, Bbu6moteka [JOK
(bu3HYEeCKUe U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCIopoia U 030Ha
bubnunoreka LIOK
48 Oxcuapl U MEPOKCH B
A P A https://m.edsoo.ru/5¢8816a0
49 Pemienne 3amaq pa3nuyHbIX TUIIOB bubmorexa [IOK
Aadp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHE B MIPUPOJIC, CITOCOOBI
50 HOJI;J eHUsI (bI/ISI/I‘IeCKI/II)e E XUMHUUYECKHE bubmorexa HOK
Elq ’ https://m.edsoo.ru/46afae16
CBOICTBA
bubmmoteka IIOK
51 CepoBoiopo, cyab(puas
POBORIOpOZ, CyIbhHA https://m.eds00.ru/7¢875999
Kuciaoponconepskamue coeTMHEHUS
52 cephl gCO6CHH€)CTI/I CBOWCTB CEpHOI bubmorexa HOK
PPl P https://m.edsoo.ru/8cfa2548
KHUCJIOThI
[Tpaxtuueckas padota Ne 5. Pemenne
53 SKCIIEpUMEHTAIBHBIX 3314 110 TEMe bubmorexa [IOK
" p . f'l https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHEeHHS
54 A30T: HaXO0XKJICHHE B TIPUPOJIE, CITOCOOBI but6mmorekxa [IOK




MoJTydeHUs1, GU3UIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMUAK, HUTPHUJIbI

https://m.edsoo.ru/badd2255

Kucnoposacoaepxaniyue coeTMHEHUS

55 azota. OcOOEHHOCTH CBOMCTB a30THOM bubmmorexa LIOK
' https://m.edsoo.ru/e2965afe
KHUCIIOThI

56 [IpuMeHeHue a30Ta U €ro COCUHEHUN. bubmuoreka [JOK
A3oTHBIE y1OOpeHHS https://m.edsoo.ru/129f5059
®Docdop: HaxOXkEHUE B IPUPOJIE,

57 CHocoObI OyYeHUs!, PUINYECKUE U bubnuoreka [IOK
xuMuueckue cporictBa. dochubr u https://m.edsoo.ru/9a6b43ec
dochun

58 Oxkcunsl pocdopa, pochopcoaepxaiue bubmmoreka [JOK
kucnotel. Comu pochopHO KUCTOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenne dhocdopa u ero Bbu6moteka [JOK
coenuHeHni. DocdopHbIe yIoOpeHUS https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bu6nmorexa LIOK
60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3zoT 1 pocop u ux coenuHeHus"
VYraepon: HaX0XJeHHE B IPUPO/IE,

61 JIOTPONHBIE MOAU(UKALINY; bubmuorexa [IOK
¢du3nueckre 1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/1eb19f%e
pUMEHEHHE
Oxcun yriepoaa(Il), okcnpg

62 ne oyerl(l\l;) (OJ'I)LHEUI KHCJIOTa U €€ Bubnmorexa [IOK
yrepon 24 https://m.edsoo.ru/dbas8adf
COJIH

63 Pemenue 3aga4 pa3aM4yHbIX TUIIOB bubnuotexa [JOK




Kpemuuii: HaxoxJIeHHE B IPUPOJIE,

https://m.edsoo.ru/6029b609

64 CIoCcOObI MOJTydeHUsI, PU3UUECKHE U bubmorexa HOK
yi s https://m.edsoo.ru/143558ab
XUMHUYECKHE CBOKCTBA
65 Oxkcua kpemuusi(IV), kpemuueBas bubnuorexa [JOK
KHUCJIOTA, CUIIUKAThI https://m.edsoo.ru/3170e7b1
[IpumeneHne kpeMHus U €ro bubmuoreka [JOK
66 coenuHeHuit. CTEKII0, €ro MojaydeHue, https://m.edsoo.ru/393cdac0
BUBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenne 3aga4 pa3nuIHBIX TUIIOB bubmorexa HOK
AP https://m.edso0.ru/b624£801
68 CucremaTtu3anus 1 0000IICHUE 3HAHUIA bubmuoreka [IOK
o Teme "HemeTamsr" https://m.edsoo.ru/6e864db5
69 KonTponbhas pabota no Teme bubmmoreka [JOK
"HemeTaminr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmnoreka HOK
paboThl, KOPPEKLIHSI OIINOOK https://m.edsoo.ru/2b7e¢9510
[Tonmoxenne meTaioB B
[Teproauveckoii CUCTEME XUMHUYECKIX
71 aneMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [TOK
) P https://m.eds00.ru/9839¢16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
OO6mue ¢puznueckre CBOMCTBa
72 MeTauioB. [I[puMeHeHne MeTaIoOB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBel MetaiioB. Kopposust Mmeranios bubmuoreka [IOK




https://m.edsoo.ru/42b872e3
bu6nmoreka [IOK

74 Pemenue 3agau pa3nuyHbIX TUIIOB hitps://m.cdsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUH PsiJl HATPSKEHUI

75 MeTauioB. O0IHe CIOCOOBI MOTYYSHUS bubmorexa HOK

https://m.edsoo.ru/94eb377a

METAJIJIOB
OO6mas xapakTepucTuka MmeTayioB [A-
rpynisl [leproanyeckoi cucteMbl

76 XUMHYECKUX 3JeMeHTOB. HaTpuii u bubmuoreka [{OK
Kanuii: moiay4yeHue, Gusndeckue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN
O6mmas xapaktepuctuka MmetamuioB ITA-
rpynsl [leproanyeckoi cucteMbl

77 XHUMHYECKHUX JIEMEHTOB. Marauii u bubmuoreka [IOK
KaJIbLUI: MOJdy4YeHue, (pu3nueckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUIN

73 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nmorexa LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 ANIOMMHUI: TIOTydeHue, (pu3ndecKue u bubmmnoreka HOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0o.ru/0e79b266
AM@oTepHbIe cBONCTBA OKCHIA U

20 TUAPOKCHUIA ATFOMHUHMS, bu6muoreka [JOK
TUAPOKCOKOMILIIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenne 3a1a4 pa3nu4HbIX TUIIOB




[TpakTuueckas padora Ne 7. Pemenue

bubnunoreka LIOK
82 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/27a4af43
Mertaibl TJIaBHBIX HOATPYIIT
OO01mas XxapakTepUCTHKA METAJIOB
23 no0ouHbIX noarpynn (b-rpymm) bubmmoreka [JOK
[leproanyueckoil CUCTEMbl XUMHYECKUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
duznyeckre 1 XMMHUYECKHE CBOICTBA
84 XpoMa U €ro COeIUHEHNN, UX buGnuorexa [IOK
P : https:/m.eds00.ru/991 1bef3
MIpUMEHEHHUE
Baxwuelime coelMHEHNS] MapraHia.
85 Ilepmanranar Kajaus, ero bubmmorexa LOK
P . https://m.eds00.ru/039d69¢8
OKHCJINTEJILHBIC CBOMCTBA
duzndyeckre U XUMHUYECKHE CBOMCTBA
86 JKelie3a M ero coequnenui. [lonydenue bubmmorexa [OK
POy https://m.edsoo.ru/1b7£8741
Y IPUMEHEHHUE CIUTaBOB JKele3a
g7 dusnveckue U XUMUYECKUE CBOMCTBA bu6mmoreka IIOK
M€Y U €€ COEJUHEHNMN, UX IIPUMEHEHUE https://m.edsoo.ru/2bc0f954
duznyeckre 1 XMMHUYECKHE CBOMICTBA
IIMHKA U €T0 COeTUHESHUM, NX bu6mmoteka IIOK
88
IpuMeHeHue. [ HIPOKCOKOMIIEKCHI https://m.edsoo.ru/b1{2beal
IIMHKA
[IpakTuueckas pabora Ne 8. Pemenue
but6mmorexa [IOK
89 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTansl TOOOYHBIX MOATPYIIT
bubnunorexa LIOK
90 Pemenne 3a1a4 pa3nu4HbIX TUIIOB

https://m.edsoo.ru/a8b83d83




O000111eHrE U CUCTEMATU3 AL

91 M3y4EHHOI0 MaTepualia 1o TeMe bubmorexa [IOK
https://m.edsoo.ru/e91fe975

"Meramibr"

9 KonTtponbHas pabora o Teme Bu6mmoteka [JOK
"Meramibr" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yinbTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OIHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecieueHun

94 YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubnuoreka [IOK
IToHsATHE O HAYYHBIX METOJAX https://m.edsoo.ru/080fe 110
HCCJIEIOBAHMSI BELLIECTB
Hayunble mpuHIUITBI OpraHU3alnuu

95 XUMHUYECKOTO MPOU3BO/ICTBA. bubnnorexa [JOK
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN bubmuoreka [IOK

96
Cpedbl ¥ €70 MOCIIEACTBUS https://m.edsoo.ru/9f11bf51

97 XUMHUS U 3J0pPOBBE YEIOBEKA. bubmuoteka [IOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721

08 Xumus nund. Pois Xumuu B bubnuoreka [{OK
o0ecreyeHny MUILEeBOH 6e30MacHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHbsie bubmmnoreka HOK
cpeacrtsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BaxkHemne

bubnunorexa LIOK
100 CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE

MaTepHaIbl

https://m.edsoo.ru/61e69003




XUMHA B CEIILCKOM XO3HCTBE.

bubnunoreka LIOK

101 Opranuyeckue 1 MUHEpaJIbHbIE 1 hitps.//m.edsoo.ru/fd39587d
yao0peHus
102 CucreMmaru3zanus 1 00001IeHNe 3HAHU I | bubnunoreka LIOK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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