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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepaibHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsxenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTIyOJEHHOTO W3Y4YEHHUsI 3aHUMAET BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKXKe s
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0  HHTEpIPETAallMi0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH L€, CcolepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNIeSICHUE: TPUHIMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHUs Y4eOHOro maTepualia, KOJIWYECTBEHHBIX M Ka4eCTBEHHBIX €r0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpegycMaTpuBaeT



pacnpeneseHue M CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUTAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-II0O3HABATENbHbIX ~ ACMCTBUI  00ydarolierocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEPKAHUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIIs O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO OOYYCHHUS Ha yPOBHE CpeaHero oobiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBHOTO 00pa30BaHus.
B 31011 CBSI3M N3ydeHHE npeaMeTa « XUMHUs» OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHre M YIIIyOJeHHEe TEOPEeTUUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronuxcs, BbIOPABIIMX ONPEAeIEHHbIA MPOPUiIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBON  IMOCIEAYIOIMIEr0 TIOMY4YeHHs] XHMUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MpOrpaMMBI CPETHETO 00IIero 00pa3oBaHus U3yUEHUE TIpeaMeTa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHMSI ITUX KYpCOB B IpPOrpamMMe IO XHMHUHU 3a OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIIHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJY4YaeT ONpeNeIEHHOE TEOPETUYECKOE JONOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOiaEHHOM ypOBHE HM3Yy4YEeHHMS MpeaMeTa oOecredeHa BO3MOXKHOCTD
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKHU 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMHKU.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakUuid AOMOIHSIETCS
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XUMUH NpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3Y4EHHUS JUI KJIACCOB OIpeeaEHHOro npoduis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIacCOB XUMUKO-(PU3UYECKOro npoduiis 00ib110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI yueOHOro Marepuaa rno oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XMMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U DHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONBLUINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHM3allii KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Yy4EHHs CYIIHOCTH HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpeaMeTb», «MaTtemaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBanus (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Penienue 3Toil 3aaaum Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa TMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayled poiau B 00ecledeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn pPalrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 001X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIIOUEBBIX M€ U MPOOJEM COBPEMEHHOW XUMUU, IJisi OOBSICHEHUS U



MIPOTHO3WPOBAHUS SIBICHWUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOACTBEHHON JI€ATEIHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETeHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEIHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GyHKIMNA TIETOCTHON CHCTEMBI CPEIHEro OOIIEero oO0pa3oBaHUs NPH W3YYECHUU
npeaMeTa «XuUMHS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKE 1IETU U 3a]]a41, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHUIO, CIOCOOHOCTEW K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0OIIEYEIIOBEYECKHUX IICHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATIbHBIX M TBOPUYCCKUX
criocoOHocTe oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE cpeaHero oo1iero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexanuzMbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
dbyHkunoHaasHOM rpymnme. 'omomnorus. 'omonoruueckue psiapl. Cucremarudeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHs] BEIIECTB M HUX MpPEeBpaIlCHUN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHE MOJENEH MOJIEKYJl OpraHUYEeCKUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMEUICHHS, W30MEpPU3aALNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsi3U. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKMHOB, SP-
ruOpuu3anus aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKyibl OeHzona. dusmyeckue CBOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEaKUWHA NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JIEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXTY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPO/IOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMOJelCTBHE UTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
u3ydeHue (GU3NIECKUX CBOWCTB YTIIECBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEeHHUE
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJI YTIIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoaHBIE CBSI3M MEXKIAY MOJIEKYJIAMHU CIHAPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TMOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: peaKIMK 3aMEILICHHS], B3AUMOJICHCTBHUE C OPraHUUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopuIbLHOTO 3aMelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYNNbI H
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHMS — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynmnbl. ['oMoJIOrMYeCcKUe psisibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3nMuecKue CBOWCTBAa albAETUIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEAKLIUU NPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
IIOJIyYEHUS M IPUMEHEHHE AJIBJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCIO0T. M30omMepus n HomeHkiiatypa. dusndeckue cBOMCTBA
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCHOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMHUTHUHOBAsA, OJEUHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA KHUPOB: TUAPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakrepucTka yriaeBoaoB. Kinaccudukanus yriesoaoB (MOHO-, AH-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CITUPTOBBIX U aJIbJIETUAHOM
rpynn, COUPTOBOE W MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyueHUue 3PUpoB Lemioa03bl. [loHsTHEe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:Kale OPraHuYecKne CoeTUHEeHU .

AMWHBI — OpraHUYECKUe MPOM3BOAHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJIWHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJYyYEHUs] U TpUMEHEeHHe anudarndeckux aMuHOB. lloiyyeHue aHwiMHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBA OEJKOB: THAPOJIM3, ACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCNEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKalire OpraHudeckre CoeIMHeHus» U «Pacrno3HaBaHue OPraHMYECKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacTomepsl: HaTypaJbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYCHHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M HUX NPEBPALLCHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAIBHBIX 3agad 1o TeMme «Pacno3HaBaHue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00BEMY ) MPOTYKTOB CTOPaHMUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpHOH (QOpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYUYEHUs, ONpEAEIeHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUYECKU BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YpOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOe COCTOSHHE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOABI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAIISIM.
ONEeKTpOHHbIE KOHPUTYpaLlMM aTOMOB 3JIEMEHTOB [IEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. MeHnpeneena.

Xumuyeckass CBsI3b. BuUIbI XUMUYECKOW CBSA3U: KOBAJEHTHAsl, HWOHHAs,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJIMHA CBSI3U. [[0NsIpHOCTD, HATTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (HA MPUMEPE COCAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTesb, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COEIUMHEHUM.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIDPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHLIEHTPALIUK PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJIIpHAs KOHLIEHTpauus. Hacellennsie n
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMs OTIAEIBHBIX IIPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peakluid B HEOPraHMUECKOH W OpPraHUYeCcKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEUIECTB W HX NPEBpALICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBIO WHAWKATOPOB, W3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKOW PEAKIUU M TMOJOKEHHWE XHMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIUIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u
yriiepona).

Bonopon. ITlomydyenue, gusnueckue M XUMHUYECKHME CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['npuibl. TommBHBIC
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOAOpObl. BaxkHenIe KUCIOpOaCOAepKaILINEe
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyecKkue U XUMHUYECKUE CBOWCTBA M NPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabbumasl. Oxcupn cepbui(1V), oxcua
cepsl(V1). CepHuctas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coinu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHL. [IpuMeHenue azora
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuaeruit. PocopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJAeHHWE B MOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
CoJIM. AKTUBUPOBAHHBIA yroib, ajncopOuus. PDymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUS U ero coeanHeHnil. CTEeKI0, €ro NOJIy4YeHUe, BUIbI CTEKIIA.

[Tonoxenue MerawioB B Ilepuonyeckoi cucreMe XMMHUYECKHX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctiuka MertamioB |A-rpynnel [lepuonnueckoid cucTeMbl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: noinydenue, GU3n4ecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUN.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kaiblui: TmojyuyeHue, (QU3HUYECKUE U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUSA, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanaus, €ro OKUCIUTEIIbHBIE CBONCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyduenue u
MPUMEHEHUE MEU U €€ COCUHEHU.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHbIE PEAKIIMM HA HEOPTAHMYECKUE aHWOHBI, KATUOH BOJOPOJIa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COEAUHEHUND,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIIUATBI OPTaHU3AIUA XUMHUYECKOTO MPOU3BOACTBA. [[poMbIliieHHbIE CITOCOOBI
MOJTYyYEHUs] BaXXHEUIIMX BEIIECTB (Ha MpUMepe MPOM3BOJCTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CTIOCOOBI MOTYUYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieYeHUN YHEPreTUIECKON 0€30MacHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnn MUIIeBON O€30MacCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuUMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaabHbIe YA0OOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChl
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKITUHU, €CIIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPALIMHU BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIECTBISIETCS YEPE3 UCIIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUIIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKalUs, MePUOAUIYHOCTh, HAOIIOJACHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJCalbHBIA ra3, (U3UYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJaronMMHUCSI POCCHUMCKON TPaKTAHCKOW HWACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YUYAIOIIMMUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIIICHUU YUEOHBIX U MO3HABATEIBHBIX 33/1a4, BBIOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUYCOHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIICHWSI K HWCTOPUYECKOMY M HAYYHOMY HACJIECIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTHUKOB;

MHTEPECA U ITO3HABATEIBbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIU3E
uH(OpMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE WM TOCTYNKH CBOUX TOBAPHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI TTOCIICICTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

COOJIIO/IeHUsT TIpaBWi O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYAJIbHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HENPHSTHS BPEIHBIX MPHUBBIUEK (YHOTPEOICHHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYruX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TMPAKTUYECKUX 3a]ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIIOJSIM TPyAa U pe3yjbTaTaM TPYAOBON e TEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpaszoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJB30BAHUS JOCTIDKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAIIATh HX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHS AaKTUBHO NPOTHUBOCTOSITH  HJICOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ pOoilu B
(OpMUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU II€JIOCTHOTO
IpeJCTaBICHNUs 00 OKpYXarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAaHUCTUYECKOMN HAIIPaBJICHHOCTH U BAKHOM POJIA B CO3/IaHNN
HOBOW 0a3pl MaTepualbHON KyJIbTYypbl, B pELICHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUI
YCHELIHOTO TPY/Ja U IKOJIOTUYECKU KOM(POPTHOM JKHU3HU KaXKAO0T0 4jieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYLIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpA U
IMPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa3oOBaHHUIO |
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pa3IMyHBIX cepax MpodecCuoHATbHON
NEATEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(PHUKy METOIOB TO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, HayYHbIA (paKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, NCCIIeIOBaHNE, HAOTIOACHNE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJaroITuXCs;
CIOCOOHOCTD 00yJaroIXxcs WCITIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PEryJSATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE y4eOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHATHM M yCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIUBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSTh B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMMBOJI) 3JIEMEHTa, XuMUueckas (popMyria, ypaBHEHUE XUMUYECKON peaKkIuu
— MPU PElICHUH Y4eOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (POopMyIHUpOBaThH
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBATBCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NoMyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcoel HTEpHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEIIPOTUBOPEUYNBOCTB;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMy  Npe/ICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPU PabOTE C XUMUUYECKON
uHboOpMalel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYECKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B XO/1€ TUAJIOra U/ UK
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3alii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1elCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBINIOJIHEHUH YYEOHBIX U HUCCIEAOBATEIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ (eKTUBHBINA CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHalIu3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha YTIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHIO 3HAaHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI IO TOJaM
V3y4ECHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTanedl, HWOH, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH JI. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JICKAIINE B OCHOBE
MOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMS, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIIIT aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIN 3ddektsl, opuentantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(OpMHPOBAHHOCTh YMEHUIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTaBICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MMyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMW: YCTAHABIMBATH MPUHAICKHOCTh HU3yUCHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIEH, alleTHJIEH, TOIYOJ], TJIMLEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENCTATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa jjisi 0OObACHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTIJIEBOJOPOJOB, CIUPTOB, aJIbJIETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HEPTH, MPUPOHBIN T'a3, YTOJb), CIOCOOBI €ro NEPepadOTKH U MPAKTUIECKOE
pUMEHEHUE TTPOYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
NEeSATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJJMYECTBEHHOM CTOPOHBI: PACUEThl O HAXOXKICHUIO XUMHYECKOW (HOpMYyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JESATEILHOCTU YEJIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJIsI IPUHSATUSI TPAMOTHBIX PEIIeHUN npodiaemM
B CUTYallUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYeHHUE W U3YUYECHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHOro oOpalieHusi ¢ BeHIeCTBaMU M J1A0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1e7IecO000pa3HOro MOBEACHUS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH noka3aress [1JIK;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas w HeopraHmdeckas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEUICHUU MPOOJIEeM HKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIECHHS K CBOEMY 370POBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAs 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANHM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOP, BJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUYECKON MUCCOIUAINU, TEPUOIUYECKUNA
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX PEAKIUA, TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W NPAKTUUYECKON JCATEILHOCTH YEJIOBEKa, OOIIMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALLIECHUI;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPECIIATh BAJIGHTHOCTh M CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M M TUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTABY
pearupyromux BelIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPHUOIMYECKOT0 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINiA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOJAEHUE, H3MEPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBIISATh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
win 00bEMY OIHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXO/a MPOAYKTa PEAKINK; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YYEHUE BIHSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMyITHPOBATH IETh UCCIEOBAHUS, TIPEICTABIISATH B PA3ITMIHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JIEUCTBUS HA >KUBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JuTepaTypa, CpecTBa MaccoBoi nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUCCKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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KapOonunbHbie coeAMHEHUS: albIeTHIbI 1

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
3.3 Y THeBoAL 9 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaniue oprannyeckue coeTuHeHUust
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/d69df650
Uroro no pazaeny 12
Pa3zaea S. BoicokomoJieKky/JIIpHbIE COeIUNHECHUSA
51 BricokoMosIeKyIsIpHBIE COeTUHEHNS 6 bubmmorera HOK
' yip a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Ctpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHYECKUX buGnuorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
1. X 1
3 HMITHECKHE peaKiiti 9 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 31
CMETAILIbL https://m.edsoo.ru/2dd57f24
but6mmorexa [IOK
2.2 M 23
CTAILIBT https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54

Paszgea 3. Xumus 1 s;Ku3HbL

3.1

MeTtoapl TO3HAHUS B XUMUH. XUMHUA U

KHN3Hb

Hroro no pazgeny

bubnunorexa LIOK
https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTHuyeckue
n/n Bcero u3yueHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
1 MPEACTABJICHHUE O 1 bubmorexa LHOK
P https://m.edso00.ru/3686e6f5
MHOT000pa3uu OPraHuYecKuX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
riepojia (OCHOBHOE U
2 Zo36p)1<11é1({Hoe COCTOSTHUS) 1 brbmmorexa LTOK
Y ’ https://m.edsoo.ru/Oce6fd4c
BanienTHBIE BOBMOXKHOCTH
aToma yriepojaa
XumuyecKkas CBs3b B
OpPTraHUYECKUX COCTUHEHUSIX.
3 MexaHu3mMbl 00pa3oBaHUs 1 bubmorexa [JOK
N p https://m.edsoo.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CTIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
4 OpraHuYeCKUX COeTUHEHNH A 1 bubmmorexa TIOK
P ’ https://m.eds00.ru/9e595ch8
M. bytneposa
Buner nzomepun:
5 CTPYKTypHas, 1 bubmuoreka [JOK
IIPOCTPAHCTBEHHAS. https://m.edso0.ru/b0e61661

OnekTpoHHBIE 3P PEKTH B



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

MOJIEKYJIaX OpPraHUuYECKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauu u

bu6nuoreka [JOK

0 crcteMatrieeras https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIICCTB

7 Knaccudukanus peakiuii B bubnuoreka [JOK
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa

3 Cucremaru3anus u bubnnoreka IIOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psia, obmas popmyna,

9 HOMEHKJIaTypa U U30MEPH, bubnmnorexka HOK
JJIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 Du3nvecKkrue U XUMUIECKHUE bu6mmoreka [IOK
CBOICTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenue aikaHoB B

11 npupojae. CriocoOsl bubnmnorexka HOK
MOJIy4YE€HUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5b
AJIKAaHOB
[uxnoankansl: oOmas
dhopmya, HOMEHKIATypa 1

12 n30Mepusi, 0COOCHHOCTH bu6mmoreka [IOK

CTPOCHHS ¥ XUMUYIECKUX
CBOWCTB, CITIOCOOBI MOJTy4eHHS
U IPUMEHEHUE

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
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https://m.edsoo.ru/156730d2

Pemrenne pac4€THbIX 3a1a4 HA
OIIpEeAEICHUE MOJIECKYJIIPHOU
(bopMyJIBl OPraHUYECKOro
BEIIECTBA [10 MACCOBBIM

bu6nmoreka [IOK

13 JIOJISIM aTOMOB JJIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIINX B €T0 COCTaB.
CucremaTtuzanus u
00001IeHIE 3HAHM 110 TeMe
AJIKEHBI: TOMOJIOTHYECKU I
psia, obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 u HpOCTpaH};I")FBeHHOC ’ bubmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHUE MOJIEKYII.
CtpyKTypHas 4 LUC-TpaHC-
M30MepUs aJIKEHOB
dusnyeckrue 1 XUMHUECKHE
15 CBOMCTBA ajlkeHoB. [IpaBuio bubmmorexa LOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl oNTy4eHus u bubnmnoreka [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[Tpaktrueckas padota Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubmmoreia LOK
. https://m.edso0.ru/0941eed8
M3Yy4YEHHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeieTIeHUE MOJICKYJIISIPHOMN bubnuotexa [JOK
(hopMyJITEI OPraHNIECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 ATKaIueHbl: CONPSIKEHHBIE, bubnmoreka [JOK

HU30JIMPOBAHHEIC,

https://m.edso0.ru/04298c0a
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KYMYJIMPOBAaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

20 XUMUYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

21 CriocoObl TTOTyYeHUs U bubnmnoreka HOK
MPUMEHEHUE AJIKAJTMECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKUH
psia, obmas popmyna,

29 HOMEHKJIATypa, JIEKTPOHHOE bubmuorexa [HOK
Y MPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOCHHE MOJIEKYI,
¢bu3nveckne CBONCTBA

23 XUMUYECKHE CBOMCTBA bu6mmoteka [IOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBenHsble peakiuy Ha bubnmnorexka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

o5 CrniocoOsl oNTy4eHus u bubnmnoreka [JOK
MPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHHUIO I)[(HMIquCKOI?I bubamorexa LHOK

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

peakiuu

27 Cucremaruzanus u
0000111eHIe 3HAHUI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUH Psi,

28 obmas popmyna, bubnmoreka [JOK

HOMEHKJIaTypa. DJIEKTPOHHOE
Y IPOCTPAaHCTBEHHOE

https://m.edso0.ru/a92a7094
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CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XHUMHYECKHE CBOMCTBA
apEeHOB: PEAKIUU 3aMEeILICHUS
XUMU4JeCcKHe CBOMCTBA
apeHOB: pPeaKIuu
MIPUCOCTUHEHUS, OKHUCIICHHE
rOMOJIOT'0OB OEH30J1a

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUpPOJIa

bu6nmoreka [IOK
https://m.edsoo.ru/a44alaed

bubmuorexa [JOK
https://m.edsoo.ru/a44alae4

bubnnoreka IIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIEKYJIIPHOU
(bopMyJIBI OPraHNYECKOro
BEILECTBA

bubnnoreka IIOK
https://m.edsoo.ru/53461a2c

33

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE apEeHOB

bubmmoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernyeckas CBS3b MEXAY
Pa3IMYHBIMH KJ1accaMu
YIJIEBOJIOPOJOB

Pacuétel 1o ypaBHEHUAM
XUMHYECKHUX PEAKIIUM.
Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

ITpuponusiit ras. [lomyTHele
HEe(TSIHbBIE ra3bl

37

KaMeHHbIi1 yroiabs u mpoayKThl
€ro nepepadoTKu

bu6mmoreka [IOK
https://m.edso0.ru/69b3398b
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38

Hed1b 1 ciocoOsl e€
nepepabotku. [Ipumenenne
IPOJIyKTOB IEPEepabOTKH
HedtH

bu6nuoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'enernueckas cBsi3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOOB

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JEKTPOHHOE
CTPOCHHUE; pEaKIINU
3aMELIEHUS rajoreHa

bubnuorexa [JOK
https://m.edsoo.ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumoneiicTBue
IHUTajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

42

43

44

CucremaTtu3zanus u
0000111eHE 3HAHUH 10
pazneny "YrieBonopoasr"
KonTponbHas pabota mo Teme
"Yrnesogopoas!”

[IpenenbHbIE OJHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHIA
psa, obmas dpopmyna,
CTPOCHHE MOJICKY,
M30MepHsl, HOMEHKIATYpa,
kinaccudukanus, puznyeckue
CBOMCTBA

bu6nuoreka [IOK
https://m.edso0.ru/20e89f22

bubmmorexa [JOK
https://m.edso0.ru/95c9e298

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKUE CBOUCTBA

45 MPEACIIbHBIX OJTHOATOMHBIX bubmmorexa [IOK
pedl A https://m.edsoo.ru/26ee34fe
CIIHUPTOB
CriocoObI mosryueHus u
46 MIPUMEHEHHUE OJTHOATOMHBIX bubmmorexa [IOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
[Tpocteie 3¢upsbr:

47 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOTroaTOMHBIE CIIUPTHI:

48 ATHJICHIJIMKOJb U TJHMIICPHH, bubnmnoreka HOK
uX (pU3NYEeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObl nostyueHus u

49 MIPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHo: CTPOCHHE MOJIEKYITHI,
50 (pml/lqecmfe CBOICTBa ’ bubmmorexa LOK
' https://m.edso00.ru/2ce726f8
Tokcuunocth penona

51 XHUMUYECKUE CBOMCTBA but6mmoreka [IOK
¢denona https://m.edsoo.ru/037ca5f9

59 CriocoOslI TONTy4eHus U bubnmoreka [JOK
npuMeHeHue (heHosna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas pabora Ne 2.

53 Pemenue but6mmoreka [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupTsl U GpeHosr"

https://m.edsoo.ru/fd0ced09
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CucreMaTusanus u

bu6nuoreka [IOK

54
000011IeHNE 3HAHUH 110 TEME https://m.edso0.ru/1810cb9b
AJbJieruibl 1 KETOHBI:
JNEKTPOHHOE CTPOCHHE
55 KapOOHMILHON TPYIIIBL; bubmmoreka [IOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmrast popmyia, U30MepHs U
HOMEHKJIaTypa
AJBICTHIBI U KETOHBI:
56 (du3HUecKre CBOWCTBA; bubmorexa [JOK
’ https://m.eds00.ru/c887425¢
peaKuy MPUCOCTUHCHUS
Peakuuu okucieHus 1
57 Ka4eCTBCHHBIC PCAKIIHH bubmorexa [JOK
peartt https://m.edsoo.ru/a393baa9
aJbJICTUI0B U KETOHOB
58 CrniocoOslI mosTy4eHus bubnmnoreka [JOK
anbJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnmnorexka [HOK
0COOEHHOCTH CTPOCHMS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
N3omepusa u HOMeHKIIaTypa
60 KapOOHOBBIX KHCIIOT, HX bubmorexa HOK
P o7 https://m.eds00.ru/700cc87b
(du3nueckue cBOCTBa
XUMHYECKHE CBOMCTBA
61 MpEACIbHBIX OJJHOOCHOBHBIX bubmmorexa [IOK
pel g https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
62 Oc00EHHOCTH CBOWCTB bubmuoreka [{OK

MYpPaBbUHOH KHCIIOTBI.

https://m.edsoo.ru/bb31be71
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Muoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOWCTB:
HENpeAeTbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,

bu6nuoreka [JOK

63 KapOOHOBBIX,
AHKApDOHOBLIX https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIIIUX KapOOHOBBIX KHCIIOT
[TonsiTHE O IPOU3BOJHBIX bubnnorexka HOK
64
KapOOHOBBIX KHUCJIOT https://m.edso0.ru/0d162d9d
CrniocoOsl MosTy4eHus u
65 MIPUMECHEHHE KapOOHOBBIX bubmmorexa [JOK
p p https://m.edso00.ru/7c065¢9d
KHUCJIOT
CrnoxxHbie 3GupBbL:
TOMOJIOTHYECKHUH psif, oOrmas bubmuoreka [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKrue U XUMUUYECKHUE bubmmoreka [IOK
CBO¥cTBa A(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THpix 3a1ay:
M0 YPaBHEHHUIO XUMHYECKON
68 peaxkiuuu, Ha ONpeelIeHne
MOJIEKYJISIPHON (OPMYIIBI
OpraHUYECKOr0 BEIECTBA
[TpaxTrueckas padota Ne 3.
bu6mmoreka [IOK
69 Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edso0.ru/486671fb
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o Teme "KapOoHoBEIE
KUCIOTHI. CioxHbIe 3pupb!"

JKupsl: cTtpoeHue,

bu6nmoreka [IOK

70 (1)1/1331 HCCKHIE H XHMITICCKHC https://m.edsoo.ru/a19c5b98
CBOMCTBA (TUIPOJIU3)
Oco0eHHOCTH CBOWCTB

71 KHUPOB, COAECPKAIIUX OCTATKU bubnmnoreka HOK
HENPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mpbi1a Kak COJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX

72 morouiee aencreue. [lousrue Bubmaorexa ITOK

https://m.eds00.ru/3c566565

0 CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
['eneTnueckas cBs3b

73 YTJIEBOIOPOAOB U bubmuoreka [JOK
KHUCIIOPOJACOAEPKALINX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuétel 1o ypaBHEHUAM
XUMHYECKHUX PEaKIIHid

75 CucreMaru3anus u but6mmoreka [IOK
000011eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTuKa

76 YIJIEBOJIOB U Kiaccuukarus bubmuoreka [JOK

YTJIEBOJIOB (MOHO-, TH- U
MOJIMCaxapubl)

https://m.edsoo.ru/7a9693al
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Monocaxapuabl: pusnueckue

bu6nuoreka [IOK

" CBONCTBA 1 HAXONICHHC B https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rroKo3sl, €€

78 3HAUCHHUEC B bu6nuoreka [IOK
JKU3HEAEATECIILHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxapo3sa,

79 MaJibT03a U JIaKTO03a. bubnuorexa [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: CTpoCHUE

80 MaKpOMOJICKYJI, PU3HUECKUE bubnmnoreka HOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMCHCHUE

81 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmnoreka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha

82 OIpEAEIIEHUE JOJIM BbIXO1a bubmuotexa [JOK
MPOAYKTA PEAKLUUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaruzanus u

83 000011IeHNE 3HAHUH 110 bubmmorexa TIOK

https://m.edso0.ru/08d4364c
pazneny
KonTponbhas pabota no teme
but6mmoreka [IOK
84 "Kucmopoacoaepxarue

OpraHNYeCKHUE COCTUHEHUA"

https://m.edso0.ru/42c6678e



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 00IIast

85 dhopmyna, uzomepus bubmmorexa [IOK
pMYyIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ PU3NIECKHE
CBOICTBa
86 XuUMHYeCKUe CBOMCTBA bu6nuoreka [JOK
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHME AHWINHA,
87 0COOEHHOCTHA XUMHUYECKUX bubnnorexa LIOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CrnocoOsl MosTy4eHus u
88 MpUMEHEHHE aTu(aTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMHUHOB
AMHWHOKHCIOTEL:
HOMEHKJIATypa U U30MeEPH,
89 (I)H3HHGCKHZI:;BOI>'ICTB3 " bubmmorexa LOK
’ https://m.edso0.ru/d1773e80
OTtnenpHBIE IPEICTABUTENH O
AMUHOKUCIIOT
XHUMHYeCKHe CBOMCTBA
aMHHOKHCJIOT, X
90 OHOJIOTHYECKOE 3HAUCHUE bubnnorexa LIOK
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB
Benkn xax mpupogHbIe
91 HOJINMEDHEL, (I:)T ; KTYPBI bubnmorexa LOK
PBL, CTPYKLYP https://m.eds00.ru/429e9899
O€eJIKOB
92 XUMHYECKHE CBOMCTBA bubnuotexa [JOK

0EJIKOB

https://m.edso0.ru/6237306d



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

93

94

95

96

A3zoTcoaepxaiiue
TeTEePOIUKITHYECKHIE
coeauHeHus. HykienHoBbIe
KHCJIOTBI: COCTaB, CTPOCHHUE U
OuosIornYecKas poJib

[TpakTuyeckas pabora Ne 4.
Pemenue

AKCIICPUMEHTAIIbHBIX 337124
1o Teme "A30TcoaeprKalimne
OpraHUYeCKUe COeTUHEHU"

[IpaxTnueckas padora Ne 5.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
OpraHUYECKUX COCTUHEHHI"
KonTponbhas padbota no teme
"A3oTcoaepxaine
OpraHu4ecKue coeAuHeHus"

bu6nuoreka [JOK
https://m.edsoo.ru/521d1431

bubmnoreka IIOK
https://m.edsoo.ru/8e3c02d1

bubnnoreka IIOK
https://m.edsoo.ru/bde3fdf6

bubmmoteka [IOK
https://m.edsoo.ru/ce561bc?

97

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIBI X
CUHTE3a —IOJIMMEPU3aLUs U
MOJUKOHJICHCAIUS

but6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd

98

99

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypalbHbBIN
CUHTETUYECKHUE KayUyKH.
Pe3una

but6mmoreka [IOK
https://m.edso0.ru/82242e0f

bu6nuoreka [IOK
https://m.edsoo.ru/246103ec



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec

100

Bouiokna: HarypanbHbIe,
HCKYCCTBEHHBIE,
cuHternyeckue. [loanumepsr
CHEIHaIbHOTO Ha3HAUYEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/5963a601

101

[TpakTuyeckas padora Ne 6.
Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Pacno3naBanue
IUIACTMACC Y BOJOKOH"

bu6nuoreka [IOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMsI U3YUYEHHOT O
MaTepuaia 1o TeMe
"BpicCOKOMOIEKYISIpHBIE
coequHeHus"

bubnnoreka IIOK
https://m.edsoo.ru/6a22b1e8

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuoreka [JOK
Xumuyeckui sneMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [HOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMmuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 35eKTpOHOB 110 1 bubnunorexa [JOK
aTOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOHPUTYpaIiu
5 aTOM;fB) BJIeMeHTOBq; OZII;OBHOM u 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[Tepuoauueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. 1 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKUX JIEMEHTOB U 1 bubmorexa HOK
https://m.edso00.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

CJIOKHBIX BCUICCTB I10 I'pyIirnaM 1
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HaHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunapl xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs3U. BomopogHas Bubmorexa ITOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKyIIIpHBIE
B3aMMO/ICHCTBUS
BasieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKUM CTPOCHHEM
[IpencraBneHus 0 KOMIUIEKCHBIX
12 COpe,[[I/IHeHI/ISIX' COCTaB U bubmmorexa [TOK
' https://m.eds00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyIsspHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHUs. Turbl bubnnorexka [JOK
KPUCTAJUIMYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEILIECTB
[TonsTHE O TMCTIEPCHBIX CHCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC pacTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa [IOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BRIpaKEHUST KOHIICHTPAITUU bubnmoreka [JOK

pacTBOpoB

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



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a

Pemrenue 3a1a4 ¢ HCIOIb30BaHUEM

17 MOHSATHH ""MaccoBas 10J14 bubmuorexa [JOK
pacTBOpEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MoJisipHas KOHIIeHTpauus"

18 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHUH 10 TeME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XHMHYECKUX dieMeHToB /I, U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

MHoroo6pasue BemiecTs"
Knaccudukanus XumMuaeckux
peaKkunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpPAaHEHUS MACChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU
MIPY XUMUYECKHUX PEAKIIHSIX
TemnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus mo ypaBHEHUSIM
23 XUMUYECKUX PEAKLIUN U bubmmorexa [TOK
https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHUYECKOU peaKkinu, eé
24 3aBUCUMOCTD OT Pa3JIMUHBIX

¢dakropoB. Katanus u karanu3zaTtopbl



https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[Tpaktuyeckas padora Ne 1 o Teme
26 "BnusiHre pa3nu4HbIX (PaKTOPOB Ha bubmmorexa LIOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnunoreka HOK
peakuuu. XuMMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
08 "BrnusHue pa3nuyHbix GaKTOpoB Ha bubnuorexa [JOK
MOJI0)KEHUE XUMHUUECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLEI),Ie 1 cia0bble JIEKTPOIUTHI bubmorexa LHOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs AuCCOIMAIIMU
HNonnoe npoussenenue Boasl. Cpena
30 BOJIHBIX ZIl)CTBO (I)[B Bono 21o HI)II;I " bubmmorexa [JOK
g P POB. DOZIOpOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P B P P https://m.edso00.ru/09d5adbd
JIEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxHeinme OKUCIUTETN U bubmmorexa [TOK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 Meroa 31eKTpOHHOTO (3JIEKTOHHO- bubnnoreka [HJOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnnorexa LIOK

P https://m.edsoo.ru/5a859d16

37 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmorexa LOK

AT p https://m.edsoo.ru/5afa265d
Cucremarnsamnus 1 00001IeH1E
38 3HAaHUH 110 TeMe "XUMHUYECKHE bubmmorexa [TOK
| https://m.edso00.ru/c161eb85
peakuu

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumudeckue peaxuu" https://m.edsoo.ru/a8a0a930
ITonoxeHue HEMETAIIOB B
[Tepuoanueckoii cucreme

40 XUMHYECKUX deMeHToB J[. U. bubmuorexa [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/ISI X aTOMOB. (DI/ISI/I‘-ICCKI/IG
CBOMCTBA HEMETAIIOB
ANoTponus HEMETaIoB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

PHUMED pO/a, CepHL; P https://m.edsoo.ru/ef92¢c91c
U yTIepo/a)

42 Bopopoa: nonyuenue, pusndeckue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA. [ 'napubl https://m.edsoo.ru/0aa8f613
["anorensl: HaXOX/JEHUE B IPUPOJIE,

43 CTIOCOOBI OTYYCHHUS, PU3UIECKUE H bubmmorexa [TOK

y L https://m.edso00.ru/4e223795
XUMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bubmuorexa [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI

TaJIOrCHOB

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



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6

JlabGopaTopHblie B IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuorexa [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK
" P | https://m.edsoo.ru/8b26fecd
["anorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHs, PU3NIECKUE U bubmmorexa LOK
Y ’ . https://m.edsoo.ru/c8abc36a
XHMUYeCcKHe cBorcTBa. O30H.
[IpuMeHeHne KucIopoia u 030Ha
bu6mmorexa [IOK
48 0)
KCHABL I TIEpOKCHIRT https://m.edso0.ru/5¢8816a0
49 Pemrenne 3ama4d pa3mMyHBIX THIIOB bubmorexa HOK
AaTp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KXJe€HUE B IPUPOJIE,
50 CH(I;)CO6BI Honj1 YEHUS (IE)HSF:/IQJIGCKHe u bubnuorexa LIOK
y L https://m.edsoo.ru/46afael6
XUMHYECKHE CBONCTBA
bu6mmoreka [IOK
51 C
CPOBOIOPOA, CyTbGH LI https://m.eds00.ru/7c875999
Kucnaopoaconmep:xamme cCOeTUHESHUS
52 cepul gc§6eiHI:)cm CBoﬁCTllla cepHOM bubmorexa HOK
PPL- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmotexa [IOK
" P ) il https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEHUsI
54 A30T: HaXOXJACHUE B IPUPOJIC, bubnmoreka [JOK

COCOOBI OTYYeHHUs, PU3NIECKUE U

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255

XHUMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHEHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnunoreka HOK
coeuHEHM. A30THBIE y100peHus https://m.edso00.ru/129f5059
dochop: HaXOKACHHE B IPUPOJIE,

57 CocoO0bI NOTY4YeHHUs, PU3NUECKUE U bubnnorexa [HOK
XUMUYECKHe cBoricTBa. Dochuipl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;}cz ne kuciotel. Conu bubmmorexa LOK

p Iv[ prratl ’ https://m.edsoo.ru/c7a2d429
bocopHOIi KUCTOTHI

59 [Ipumenenue docdopa u ero bubnuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTruyeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe
https://m.eds00.ru/8175ac3f
"A30T u Pochop u ux coenuHeHus"
Yrinepos: HaxoKIeHUE B IPUPOJIE,

61 aJUIOTPOMHbBIE MO (DUKALINY; bubnnoreka [JOK
(du3nUecKre U XUMHUYECKHE CBOHCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxkcup yriaepoaa(ll), oxcu

62 e I([)ya(I\I/D) ; r(on)LHa;{ Kicnom u bubmmorexa [OK
y" poa -y https://m.edsoo.ru/dba58adf
e€ conu

63 Pemenue 3a1a4 pa3nuIHBIX TUIIOB bubmorexa [TOK

https://m.edso0.ru/6029b609



https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
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https://m.edsoo.ru/1eb19f9e
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Kpemuuii: Hax0xKJIeHUE B IPUPOJIE,

64 CIocoOBI MOJyYeHUsI, PU3nYecKue u bubmmorexa [JOK
y L https://m.edso0.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxcun kpemuus(1V), kpemHueBast bubnnoreka HOK
KHCJI0Ta, CUIIUKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coeaquHennii. CTEK0, ero https://m.edso0.ru/393cdac0
MOJTyYeHue, BUbI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenue 3amay pa3nuMvHBIX THIIOB bubmorexa HOK
At p https://m.edsoo.ru/h624f801
68 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHui o teme "Hemeranmin" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [HOK
"Hemeranmnsr" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOM bubnuoreka [IOK
paboThI, KOPPEKITUS OMINOOK https://m.edso0o.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepunonnueckoii cucreme
71 XUMUYECKHUX DJICMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MetasuioB. [I[puMeHneHne MeTanioB B bubmmorexa [JOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuotexa [JOK

METAJIJIOB

https://m.edsoo.ru/42b872e3
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bubmuorexa [JOK

74 Pemtenue 3amay pa3iiMuHbIX TUIIOB
p https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuil MetasuioB. OO0mue bubnnorexa LIOK
P ' https://m.edsoo.ru/94eb377a
CHOCOOBI TOJTYyUYEHUSI METAJIOB
OO01mmas xapakTepucTUKa METaNIOB
|A-rpynnel [leproauueckoii cuctemsl
76 XUMUYECKUX 31eMeHTOB. Hatpuii u bubnuorexa [JOK
Kalluii: monyuyeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XUMHYECKHUE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
OO01mmas xapakTepucTUKa METaNIOB
l[lA-rpynmst [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
N N bubmuorexa [JOK
77 Marnuii u KanplUuid: MOJy4YeHue,
N https://m.edso0.ru/7c3e49c0
(u3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COEAMHEHHI
78 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AnroMuHUi: ody4yeHue, pusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [TOK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHUE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX https://m.edso00.ru/5d12d318
MIPUMECHEHUE
81 Pemenue 3amay pa3nuvHBIX TUIIOB
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[TpakTuyeckas padora Ne 7. Pemenue

82 DKCHEPUMEHTAILHLIX 3a4a4 [10 TEME bubmorexa LOK
" P " https://m.edso00.ru/27a4af43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mmas xapakTepucTUKa METaIIOB
83 no6ouHsIX noarpymni (b-rpymm) bubmumorexa [IOK
[Tepuonnueckoit cucTemsl https://m.edso00.ru/610d7431
XAMHUYECKHUX DJIEMEHTOB
du3nyeckre 1 XUMHUUECKHE CBOMCTBA
84 XpOMa U €ro COeIUHEHNN, UX bubnorexa [IOK
P ’ https://m.edso00.ru/9911bef3
MIPUMCHCHUE
Bakneiiime coequHEHUST MapTaHIia.
85 IIepmanranar xauus, ero bubnmorexa [IOK
P 9 https://m.eds00.ru/039d69c8
OKHCJINTEIbHEIE CBOICTBA
dusnueckre 1 XUMUYECKHE CBOMCTBA
86 JKelle3a M €ro COCAUHEHUM. bu6mmoreka [JOK
[TonydyeHue u npUMEHEHNE CILUIABOB https://m.edsoo.ru/1b7{8741
JKenesa
dusnueckre 1 XUMUYECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmmorexa [TOK
’ https://m.edso00.ru/2bc0f954
MIPUMEHEHUE
du3nyeckre 1 XUMHUUECKHE CBOIICTBA
88 IIMHKA ¥ €T0 COCAUHEHHUN, NX bu6mmorexa [IOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[Tpaktrueckas padota Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCITIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
Mertamisl TOOOYHBIX TOATPYIITT
bubmuorexa [JOK
90 Pemenue 3amay pa3nuvHBIX TUIIOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI'0 MaTepuasa 1o TemMe bubmmorexa LIOK
" Y " P https://m.edsoo.ru/e91fe975
Merannsl
92 KonrponsHas pabora o Teme bubnuoreka [IOK
"Mertanis!" https://m.edso0.ru/83f63ea3
AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnunoreka HOK
93
paboThl, KOPPEKILIUS OINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOHYMBOTO Pa3BUTHUS bubnnorexa [HOK
yenoBeuecTBa. [loHsATHE O HAYUHBIX https://m.eds00.ru/080fe1f0
METOJIaX UCCIIEeIOBAHUS BEIIECTB
Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[IpombIeHHbIe CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUs] BAKHEUILNX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKPYKAIOIIEH CPEABI U €r0 bubmmorexa LOK
Py P https://m.edso0.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKA. bubnunorexa [JOK
JlekapcTBEeHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus umy. Poiabs XxuMuu B
98 o0ecrieueHny MUIIEeBOH bubmmorexa [JOK
- https://m.edso0.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTsa. beiTtoBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubnmoreka [JOK
100 Bakneiimme cTpouTeNbHBIC U

KOHCTPYKLIMOHHBIE MaTepuaibl

https://m.eds00.ru/61e69003
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XUMHS B CEJILCKOM XO3SHCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 ngg;jﬁ::g;gﬁ? 4395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HAaHUH 10 TeEME https://m.edsoo.ru/db979c70
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






