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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B dDeneparbHOM TOCYJapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Crtpareruu pasputusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealmzyeMoe B yCIOBUSIX U HEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHHUs B OpraHu3alusx NpodeccuoHaabHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYCHHE TPEACTABICHUS O IENsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJIWYECTBEHHBIX M Ka4eCTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUHU.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneNeHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3enaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yuyeHUs MpeameTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOY4YE€HMEM XUMHUU HAa YPOBHE OCHOBHOIO OOUIETro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
OINPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs O0ydeHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HaNpaBleH Ha pealn3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Npo(heCcCHOHATFHOTO 00pa30BaHMUs.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOIEro MOJMYYeHHs] XHMHUYECKOro oOpa3oBaHUS B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3a/1a4 BOCIUTAHUS U COLUAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMy npeaMera «XUMUS» Ha YpOBHE YriyOJEHHOTO H3yudeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust @I'OC COO o paznuuusix 6a30BOro U yriryOiaEHHOTO ypoBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHCTEMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUI O XUMUYECKHUX 2JIEMEHTAaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yAemisieTcss ocoloe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS U1 KJIACCOB ONpeie€HHOro npoduiis (TJ1aBHBIM 00pa30M Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOIN3a, IPEICTABICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS] XUMUYECKOM OpPraHn3alliy KIETKH Kak OMOJIOTMYECKOi CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE M CBOMCTBAX MPEACTABUTENIECH OCHOBHBIX KJIACCOB OPTAaHMUYECKUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJIE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriryOJI€HHOM ypOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUUECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUU IPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWsS XMUMHUYECKHX PEaKUHM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XUMUH, HJisi OOBACHEHHS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOM3BOJCTBEHHOW JEATCIHPHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHMX SIBJICHHUN, HMMEIOIMMX MECTO B MPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzaiuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTH
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TO3HABAEMOCTH SIBICHUU IMPUPOJBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W IIO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
criocoOHOCTEeW oOyuaromuxcs, (opMHpOBaHHE Yy HHUX CO3HATEIHLHOIO
OTHOIIICHHS K CaMOOOpPa30BaHMIO W HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOT'O IPHPOIOIOIL30BAHUSA,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPHOOPETEHHE OMBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero oo1iero oopa3oBanus, coctaisieT 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUE€HHE OPraHUYECKON XUMHUU, IPEJICTABIIEHHE O MHOT0O0Opa3uun
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30BaHUsSI KOBAJIEHTHOM CBA3M (OOMEHHBIM U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkuuoHagsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucremaruueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HUX MpPEBpalllCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEeH MOJIEKYJ OpraHUYeCKHX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKUWHU 3aMELICHUS, HW30MEpPU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankensl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyiia, HOMEHKJIATYypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTanield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakuuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeH3ona. dusmyeckue CBOICTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aTKWIbHBIX PaJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



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

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa WIENOYHA. B3auMOIelCTBHE IUTAJIOTCHAIIKAHOB C MAarHue€M M ILIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX)eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIIPOU3BOIHBIX YTIEBOIOPOJIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BomoOpoaHble CBSI3M MEXIAY MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: peaKIMK 3aMEILICHHS], B3AUMOAECHCTBHE C OPTAaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS] — JIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKI[UU TPUCOCTUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHKIaTypa. Pusznueckue CBOMCTBA
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHSITHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJIEBAS,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mmast xapakTepucTrka yriaeBoaoB. Kinaccudukaius yrieBogaoB (MOHO-, -
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMenenue. [lomucaxapuasl: kpaxman,
INIMKOTeH W 1eiunono3a. CTpoeHre MaKpoOMOJIeKYyJl Kpaxmania, TJIMKOTeHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEIUTIOIO3bI: TUIPOIU3, ModydeHue 3(pupoB 1emutono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxkale OPraHunvecKue coeJuHeHUsI.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoOJIeKyJe aHWiIMHA. (OCcOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. OUu3nYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie moauMepbl. llepBuyHasi, BTOpUYHas WM TpEeTUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbie (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMH NMPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM J0JIIM 3JIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB MOJYYEHUS, ONpPEAEIICHUE JO0JH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, JKOcHUCTeMa, Owocdepa, MeTabOIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAlMOHAIBHOIO ITUTaHHS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepronnueckoil cucTemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE EPUOIAIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHECHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpPATHMBIC PEeaKIMu. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccormanus. CuibHble M Ccla0ble 3JICKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTAIU3AaTOpPA, MOIEITHU
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, gusnueckvue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JIabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxJeHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckord cuCTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIIITYPIHUs, MMAPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xene3a(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKenesa u
€ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, H3Yy4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCUIOB AJIFOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg © 300poBbe 4enoBeka. JlekapcTtBeHHwbie cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHnus3M, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHUMUS» OTPAkKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax W MpaBUJIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUH;



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl 1EHHOCTEH 3M0pOBOro W 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HMHIWBHAYAJIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YyUEeHUIO Mpodeccuil pa3inyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aluu COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapakTepa SKOJOTHUYECKHX MPOOJIeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCSIIIMX BpEIl  OKPYXKarOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TMPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEIIOBEUECTBA — CBIPHEBOM, SHEPIETUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LIEJIbIO MOTYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U chneuupuKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYecKUEe TeMCTBHUA:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pElICHUH Y4eOHBIX MO3HABATENbHBIX U TMPAKTUYECKUX 3a7ad, TPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padoTa ¢ uHpopMaLHeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUIA U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMalel: MPUMEHITh MEXIpEAMETHbIe ((pU3NYEeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeéMOW TEMBI B XOJI€ TUAJIOTa W/HIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICJOBAaHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHWH Y4YEOHBIX U HCCIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOSHUS MPOTPAMMBI IO XUMUM Ha YT1yOJEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XuUMHUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



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

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBICHU; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPEPAOOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUMW: YCTAaHABIMBATh MPHUHAICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIIEH, TOIYOJ, TJIMLUEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: AJTKAaHOB, IUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
IpUMEHEHHE IPOAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIEC OTIEPAlUU MBICIUTEILHON
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATHUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl 0 HAXOXKICHUIO XUMHUYECKON (HOpMYIThI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

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

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rtokaszaresns [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOUYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUSA Kypca «OOmas w HeEopraHumdecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS U OO KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTaNIM, OCHOBHOC H
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AIIEKTPOIUTHUUYECKON IUCCOIUAINU, TMEPUOTUYECKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUUYECKUX pEaKlHii, TePMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W MPAKTUUECKON JEATEIBHOCTH YEJIOBEKa, OOIIMX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM NMPU3HAKAM (YHCITY U COCTABY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI NIEPUOIMYECKOro 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IMEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHWYECKHME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTBuil (mpuniui Jle [larensbe);

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

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsT KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO0 JUCCOIMALMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJIWKATOPOB, H3YyYECHUE BIUSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, GOpMYyJIUPOBATH IETh UCCIEOBAHUS, PECTABISATH B Pa3IUNIHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSL HA KMBBIC OPTaHU3MBI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpeacTBa MaccoBoi uHpopmaiuu, aTepHeT u Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
' P P 8 e https://m.edso00.ru/d69df650
bytneposa
Htoro no paznemny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIe yIIIeBOAOPOABI — AJKAHBI, 5 bubnnorexa [HOK
' LAKJIOAJKAHbI https://m.edso00.ru/d69df650
99 Henpenenbable yrieBogoOpoabl: ajlKEHBI, 14 1 bubnnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
24 [IpupoiHbIE HICTOYHUKH YTIIEBOIOPOJIOB 1 4 bu6nmoreka [JOK
' ux repepaboTka https://m.edso00.ru/d69df650
bu6mmorekxa [IOK
2.5 l"asioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro no pazneny 35

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust



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

bu6mmoreka [IOK

3.1 Crprel. dexon 1 https://m.edso00.ru/d69df650
KapOoHWIBHBIE COEMMHEHUS: ATbIETUABI U
3.2 Kell“)OHBI Ka 60HOBLI1[e KUCJIOTBI é[JIO)KII[{bIe 21 Eubmorexa ITOK
' - \ap ' https://m.eds00.ru/d69df650
s¢upsl. XKupsr
bubmuorexa [JOK
3.3 YTeBOzEI ? https://m.edso00.ru/d69df650
Htoro no pazneny 41
Pa3znea 4. A3oTconepkamye opraHudecKkue coe{uHeHust
bubmuorexa [JOK
4.1 AmuHbl. AMHHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/d69dfe50
Hroro no pazgeny 12
Pa3zgea S. BoicokomoJieKky/IsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
5.1 BBICOKOMOJIEKYIIIPHBIE COETMHEHUS 6 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHUX 9 bubnmorexa LHOK
' P https://m.edsoo.ru/2dd57f24
sneMenToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 11 1 bubnuorexa [JOK
' BELIECTB https://m.edso00.ru/2dd57f24
bubmuorexa [JOK
1.3 X 19 1 3
MMITACCIE peaidiy https://m.edso0.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6mmoreka [JOK
2.1 H 1 1
eMeTaLIEt 3 3 https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
2.2 M 23 1 2
CTaLIBt https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
31 Meroabl MO3HAHUS B XUMHUH. XUMUS U 9 bubnmoreka [JOK
' YKHM3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi = oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
1 MIPE/ICTABIICHHUE O 1 bubmmorexa HOK
e https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYECKUX
COCIMHEHUN
DJIEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
2 B030 yréHEoe C(()CTO}IHI/I}I) 1 bubmorexa HOK
YA ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aTroMa yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHMSIX.
3 Mexaau3mMbl 00pa3oBaHUS 1 bubmorexa HOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOLI
paspsbliBa CBsA3EH
Teopus cTpoeHus
4 0 rallequcin COeIMHEHNI 1 bubmmorexa [TOK
p https://m.eds00.ru/9e595ch8
A. M. byrneposa
Buaer uzomepun:
5 CTPYKTYypHas, 1 bubnuorexa [IOK
[IPOCTPAHCTBEHHAS. https://m.edso00.ru/b0e61661
OnekTpoHHbIe 3 ()EKTH B



https://m.edsoo.ru/3686e6f5
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MOJIEKYJIaX OPTraHUYECKUX
COCIUHEHUN

IIpencrapienue o
Kiaccuukanuu u

bu6mmoreka [JOK

0 cHeTeMatirieckad https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

7 Kiaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMUHU https://m.edsoo.ru/ba5706aa

8 CucreMmaru3anus u bubmuorexa [JOK
00o01IeHne 3HaHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHHA
psn, odmas popmya,

9 HOMEHKJIaTypa U U30Mepus, bubmmorexa [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

10 DOu3nYeCcKrue U XUMUYECCKHIE bu6mmoreka [JOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxxaenue aqkaHoB B

11 npupoe. CriocoOsl bu6nuorexa [IOK
MIOJIy4EHUS U IPUMEHEHUE https://m.edso0.ru/259b0a5h
AIKaHOB
[{uxmoankaHbl: oOmas
dbopmysa, HOMEHKJIATypa 1

12 U30MepHUst, 0COOEHHOCTH bubnnoreka [JOK

CTPOEHHS U XUMHUYECKHUX
CBOWCTB, CITIOCOOBI MOJTy4EHUS
Y IIPUMEHEHUE

https://m.eds00.ru/156730d2
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Pemenne pacuéTHbIX 3a7a4 Ha
orpeziesieHue MOJIEKYIIPHOM
(bopMyIIbl OPraHU4YECKOro
BEIIECTBA I10 MAaCCOBBIM

bu6mmoreka [JOK

13
JOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIIIIUX B €TI0 COCTAaB.
Cucremaruzamnus u
000011ICHIE 3HAHUM 110 TEME
AJIKEHBI: TOMOJIOTHYECKHUI
psa, obmas popmyina,
HOMEHKJIATypa, JICKTPOHHOC
14 1 IIPOCT aH};I")rBeHHoe ’ bubmorexa OK
poCIp https://m.edsoo.ru/273b0ale
CTPOEHHUE MOJIEKYII.
CrtpyKTypHas 4 LUC-TpaHC-
M30MEpHs aJIKEHOB
®dusnyeckue 1 XUMHYECKUE
15 CBOICTBA ajikeHOB. I[IpaBuiio bubmorexa HOK
P https://m.edso00.ru/21069ccd
MapkOoBHHMKOBa
16 CnocoObI noy4YeHus u bubnuotexa [JOK
IIPUMEHEHHE aJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckas padorta Ne 1 o
17 teme "Tlomydenue sTuiieHa u bubmorexa [JOK
v N https://m.eds00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenune pacuéTHbIX 3a1a49 Ha
18 ONPEAEIIEHUE MOJIEKYJIIPHOU bubmuorexa [JOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIlleCTBA
19 AnKaveHbl: CONPsHKEHHBIE, bu6nmoreka [JOK

HN30JIMPOBAHHBLIC,

https://m.edso0.ru/04298c0a
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KyMYyJIUPOBaHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO
CTpOCHUS

20 XuUMHYECKHE CBOHCTBA bubmuorexka [JOK
CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

21 CnocoObI 1oTydeHus 1 bubnnoreka [JOK
MIPUMEHEHUE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
psn, odmas opmya,

99 HOMEHKJIATypa, JIEKTPOHHOE bubnnoreka [JOK
Y IIPOCTPAHCTBEHHOE https://m.edso0.ru/68b6cc4c
CTPOCHUE MOJICKYII,
dbuznyeckue cBoiicTa

93 XUMHUYECKUEe CBOMCTBA bubmuoreka [JOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaKkIMK Ha bubnnorexa [JOK
TPOMHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 Crioco0bI nostyueHust u bubnuorexa [JOK
IIPUMEHEHUE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHHIO XUMUYECKON Bubmorexa LIOK

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

peakuuu

97 CucremaTtuzauus u
000011IeHrEe 3HAHU I10 TEME
ApEHBbI: TOMOJIOTHYECKUH Psif,

28 obmas popmyna, bubnmnoreka [JOK

HOMEHKJIaTypa. DJIEeKTPOHHOE
U TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094
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CTPOCHHE MOJIEKYJ O€H30J1a U
TOJTyOJIa, X (PU3HYECKUE
CBOMCTBA

29

XUMHYECKHE CBOMCTBA
ApPCHOB: PEAKIIUU 3aMEIICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

30

XHUMHUYecKre CBOMCTBA
apEeHOB: PeaKIUu
MPUCOCANHCHHUS, OKUCIICHUE
rOMOJIOTOB OeH30J1a

bu6mmoreka [JOK
https://m.edsoo.ru/a44alaed

31

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenne pac4y€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyyeHust u
pPUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

['eHeTHUECKAs CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMU
YTJIEBOJJOPO/IOB

35

Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUH.
Cucrematuzanuus U
000011IeHrEe 3HAHU I10 TEME

36

ITpuponnsrii ras. [lomyTHble
He(TSAHBIE ra3bl

37

KameHHBIi yroas U IpoIyKThI
ero nepepadoTKu

bu6nmoreka [JOK
https://m.eds00.ru/69b3398b
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38

Hedtb 1 criocobs! e€
nepepabotku. [IpumeHenne
IPOJYKTOB NEpepadOTKU
HeTH

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

39

['eHeTHueCKast CBS3b MEXKITY
Pa3IMYHbIMHU KJIaCCaMU
YTJIEBOAOPOIOB

40

l'anorenonponsBoIHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE
CTPOCHHUE; pEaKIINI
3aMelleHus rajoreHa

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

41

JleWicTBue 1Ieouei Ha
raJOreHIPOU3BOIHBIC.
B3aumoneiictBue
JIHUTaJIOreHaIKaHOB ¢ MarHUEM
Y [IUHKOM

42

Cucremaruzanus u
0000111eHIE 3HAHUIT 110
paszneny "YrieBonopoasr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22

43

KonTponbHas padbora no teme
"Vrnesonopoast"

bu6mmoreka [JOK
https://m.edso00.ru/95c9e298

44

IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYECKHHA
pan, obmas hopmyna,
CTpOEHHE MOJIEKYI,
U30MepHsi, HOMEHKJIATypa,
Kiaccupukanus, pusnueckue
CBOMCTBA

bu6mmorexa [JOK
https://m.edsoo.ru/df04c5cd
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XUMHUYECKHE CBOUCTBA

45 MIPEACIbHBIX OTHOATOMHBIX bubmmorexa [JOK
pedl A https://m.edsoo.ru/26ee34fe
CIIHPTOB
CriocoObI mosTydeHust 1
46 MIPUMEHEHNE OTHOATOMHBIX bubmorexa LHOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIATypa U U30MEepHs, bubnnoreka [JOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

STUJICHTIIUKOJb U TIULEPHH, bubmmoreka [JOK

48
X PU3HYECKHE U https://m.edsoo.ru/ee4d84aa
XUMHYECKHE CBOMCTBA
CniocoOslI noy4eHus u

49 MIpUMEHEHHUE I\?I,II—IIOFOEITOMHLIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
®DeHo: CTPOCHHUE MOJIEKYIIHI,
50 ¢du3nueckre CBOUCTBA Bubmorexa LIOK
' https://m.edso0.ru/2ce726f8
ToxcuuHOCTH (heHoa

51 XuMudeckue CBONCTBa but6mmoreka [JOK
(denona https://m.eds00.ru/037ca5f9

59 CnocoObI noydeHus u bubnunoreka [JOK
npuMeHeHue eHosa https://m.edsoo.ru/c77ddf4c
[TpakTiueckast paborta Ne 2.

53 Pemienue bu6mmorexa [JOK

JKCIIEPUMEHTAJIBHBIX 3a7a4
no teme "CrupTsl ¥ GpeHossr"

https://m.edsoo.ru/fd0ced09
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CI/ICTCMaTI/IBaI_II/IH n

bubmuoreka [JOK

54
000011IeHrEe 3HAHU I10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruapl 1 KETOHBI:
3JICKTPOHHOE CTPOCHHE
55 KapOOHWJIBHOW TPYIIIIHI; bubnunoreka [JOK
TOMOJIOTUYECKUE PSAIbI, https://m.edsoo.ru/b139beaa
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa
AJbaernasl 1 KETOHBI:
56 (du3HYECKUEe CBOMCTBA; bubmmorexa [JOK
’ https://m.edso00.ru/c887425¢
peaKIuy MPUCOSTHHCHUS
Peakmnu okucieHus u
57 KauyeCTBEHHBIE PEAKIINU bubmorexa HOK
peakdl https://m.edsoo.ru/a393baa9
albJETUI0B U KETOHOB
58 Crioco0b! nostyueHust bubmmorexa [IOK
albAeTHUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OnHOOCHOBHEBIE MpeeTbHbIC
59 KapOOHOBBIE KUCIIOTHI, bu6mmoreka [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYT
M3omepusa 1 HOMEHKIATypa
60 Ka 601?01351)( KHCJIOT nyp bubmorexa [IOK
P o7 https://m.eds00.ru/700cc87b
¢buznyeckue cBoicTBa
XUMHYECKHE CBOUCTBA
61 MIPENEBHBIX OJHOOCHOBHBIX bubmorexa [TOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
62 Oco0eHHOCTH CBOWCTB bubnuorexa [JOK

MYpPaBbHHOI KHCIIOTHI.

https://m.edsoo.ru/bb31be71
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MHuoroo6pa3ue kapOOHOBBIX
KHCJIOT

Oco0EHHOCTH CBONCTB:
HEIpeAeIbHBIX U
apOMaTHYECKHX KapOOHOBBIX,

bu6mmoreka [JOK

63 0
HHKAPOOTOBRIX, https://m.edsoo.ru/83a08773
THJIPOKCUKAPOOHOBBIX
kuciot. IIpencrasurenn
BBICHINX KapOOHOBBIX KHCIIOT
64 [TonsiTHE O TPON3BOAHBIX bubmmorexa [IOK
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosryueHust 1
65 MpPUMEHEHHE KapOOHOBBIX Bubmorexa LIOK
p p https://m.eds00.ru/7¢065c9d
KHUCIIOT
CrnosxHble 3(hUpbI:
TOMOJIOTHUECKUH psif, o01mas bu6nuorexa [IOK
66
dbopmyna, nzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3n4eCcKue U XUMUYECCKHIE bu6mmoreka [JOK
cBoiicTBa 3(hHpoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a1a4:
M0 YPAaBHEHHUIO XUMHYECKON
68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHOM (OpMYJIBI
OpPraHUYeCKOTO BEIECTBA
[TpakTuueckas padota Ne 3.
bu6mmorexa [{OK
69 Pemenne

SKCIICPUMCHTAJILHBIX 3a/1a4

https://m.edsoo.ru/486671fb



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb

o Teme "KapOoHoBBIE
KUCJIOTHI. CitoxHBIE dpuphI"

Kupsl: ctpoeHue,

70 (bu3HYeCKre U XUMHUIECCKHE bubmorexa HOK
. https://m.edsoo.ru/a19c5b98
CBOMCTBA (THIPOJIN3)
Oco0OeHHOCTH CBOMCTB
JKUPOB, COAEPKALUX OCTATKH bubnuoreka [IOK
71
HEIPEACIIbHBIX )KUPHBIX https://m.eds00.ru/b0331922
KUCHOT. Kupsl B IpUpO/JIe
Mpbuta Kak COJTHM BBICILIUX
KapOOHOBBIX KHCIIOT, HX
72 Morolee nencreue. [lorarue buGnnorexa [IOK
' https://m.eds00.ru/3c566565
O CHUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
['enetnyeckas cBs3b
73 YIJIEBOIOPOAOB U bu6nuorexa [IOK
KHUCJIOPOACOAEPKAIINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIECTB
74 Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PeaKLnn
CucreMaruzanus u but6mmoreka [JOK
75 .
000011IeHrEe 3HAHU 10 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTUKa
76 YTJIEBOJIOB M KJIaCCU(UKAITUS bubmuorexa [JOK

yTJIeBOJIOB (MOHO-, TU- U
MoJIMCaxapubl)

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

77 CBOMCTBA U HaXOXKJICHHUE B bubmmorexa [JOK
A https://m.edsoo.ru/b4bdda2d
IpupoJIe
[IpumeneHue TIIrOKO3bI, €&

78 3HAYCHHE B bubmuoreka [JOK
JKHU3HEIEATEIbHOCTH https://m.edsoo.ru/5e61122d
opranm3ma
Hucaxapunpl: caxaposa,

79 MaJibTO3a M JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMCHCHHE JIUCAXAPHJIOB
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYJ, pu3ndecKkue bubnmoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo0.ru/72a04508
MIPUMEHEHHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnunoreka [JOK
BOJIOKHaX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a1a4 Ha

82 onpeeseHue 10U BbIXoJa bubnmnoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECCKH BO3MOXHOTO
Cucrematuzanuus u

83 00001IeHNe 3HAHUI 110 bubmorexa HOK

B https://m.edso0.ru/08d4364c
pazueny
KonTponbhas pabota no teme
" bubmuorexa [JOK
84 Kucnopoconepxaniue

OpraHUYecKHue coequHeHus"

https://m.edso00.ru/42c6678e
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AMWHBIL: KTaccupUKaIms,
CTPOCHHE MOJIEKYII, 001Iast

85 dbopmyia, u3oMepHs bubmorexa HOK
pMYyIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBA
86 XuMHUYECKue CBONCTRA bubmuorexka [JOK
anrpaTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUINH: CTPOEHUE aHWINHA,
87 0COOEHHOCTHA XUMHUUYECKUX bubmmorexa [IOK
o https://m.edsoo.ru/39cd21f1
CBOICTB aHWIMHA
CriocoObI mosryueHust 1
88 npUMEHEeHHE AT (aTHIECKUX Bubmorexa LIOK
P https://m.edso0.ru/eal38763
aMHUHOB
AMUHOKHCIIOTHI:
HOMEHKJIATypa U H30MePH,
89 (I)I/IBI/I‘IGCKI/IZI;BOI\;ICTBEI ’ bubmiorexa LIOK
' https://m.edsoo.ru/d1773e80
OTtaenpHBIE MTPEICTABUTENN
0-aMHUHOKHUCJIOT
XHUMHUYECKHEe CBOMCTBA
AMHHOKHUCIIOT, HX
90 OHMOJIOTHYECKOE 3HAUEHUE bubmorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKuCIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
benku xkak npupoHbIe
91 [OJIUMEDBL, CTPYKTYPHI bubmorexa [JOK
PEI, CTPYKTYP https://m.edsoo.ru/429e9899
OEJIKOB
92 XUMHUYECKUE CBONCTBA bu6mmoreka [JOK

OEJIKOB

https://m.edsoo.ru/6237306d
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A3oTcoaepxaiiue

TreTEPOLUKITNYECKUE

93 coenuHeHUs. HykiienHOBBIC bubmorera [JOK
KHCIIOTHL: COCTAB, CTPOCHHE 1 https://m.edsoo.ru/521d1431
Ouosiornyueckas poib
[IpaxTuueckas padora Ne 4.
Pemenne

94 AKCIIEPUMEHTAJIbHBIX 337124 bubmmorexa [IOK
0 TeMe "A30TCOEpIKAIIIE https://m.edso00.ru/8e3c02d1
OpPraHUYeCKHUE COCTUHEHUS"
[IpakTrueckas padora Ne 5.
Pemienne

95 AKCTICPUMEHTAIIBHBIX 3a71a4 bubmorexa OK
o Teme "PacosHABARIE https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUMN"
KonTponbHas pabota mo Teme

96 " A3oTCoIepIKaIIue BH@HOTeKa HOK
T —— https://m.edso0.ru/ce561bc7
OCHOBHBIC TIOHATHS XHMHH
BBICOKOMOJICKYJISIPHBIX

97 COCTMHEHHUI M METOJIbI HX bubmorexa HOK
CHHTE3a —TIOMIMEpU3AII 1 https://m.edsoo.ru/7aa63ebd
TTOJIMKOH ICHCAITUS

08 IInactmaccel. Y tunuzanus u bu6mmorexa [JOK
nepepaboTka MiacTuka https://m.edso0.ru/82242¢e0f
DnacToMepbl: HaTypaJIbHBIN Bu6morexa [IOK

99 CUHTETHUYECKHUE KAYIYKH.

Pesnna

https://m.edso0.ru/246103ec
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100

Bonokna: HaTypanbHbIe,
HCKYCCTBEHHBIE,
cuntetnueckue. [lomumepst
CHEIMAIbHOTO Ha3HAUYEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/5963a601

101

ITpakTrueckas padota Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3aa4
o teme "Pacrio3HaBanue
IJIACTMACC ¥ BOJIOKOH"

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

102

O06o00mmenue u
CUCTEMATH3aLMsI U3yYEHHOIO
Mmarepuaa 1o TeMe
"BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"

bubmuoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 bubmmoreka [JOK
Xumuyeckuit aneMeHt. M30Tonsl https://m.edsoo.ru/59c112ee
5 CrtpoeHne 3IIeKTPOHHBIX 000JI0YEeK 1 Bbu6moteka LJOK
aTOMOB, KBaHTOBEIC UM CJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnunoreka LIOK
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI) https://m.eds00.ru/61294af9
4 Pacrnipenenenue 371€KTpOHOB MO 1 bubmmoreka [JOK
ATOMHBIM OpPOHTAIISIM https://m.edsoo.ru/f5f750fe
DNeKTpOHHbIE KOH(UTypaIun
5 aTOMOE BJICMCHTOB(bB OZEOBHOM u 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YKIAEHHOM COCTOSIHUH
5 OeKTpOHHbIE KOH(PUTypallii HOHOB. 1 bubmuoreka [IOK
DIIEeKTPOOTPULIATETEHOCTh https://m.edsoo.ru/a0764b24
Ileproanueckuii 3aK0H U
[Iepnoanueckas cucrema
bu6nmorexa LIOK
7 XUMHYECKUX 3jieMeHToB J[. 1. 1
. https://m.eds00.ru/16957c01
MeHieneeBa, CBA3b C COBPEMEHHOU
TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
8 CBOMCTB XMMHUYECKHX AJIIEMEHTOB U 1 bubmorexa [TOK
https://m.eds00.ru/f8468927
00pa3yeMbIX UMH MIPOCTHIX U



https://m.edsoo.ru/59c112ee
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CJIOKHBIX BCUICCTB 110 I'pyIinam U
nepuoagam

Cucremarusanus 1 00001eHne

bubnunorexa LIOK

9
3HaHMUH 110 TEME https://m.edsoo.ru/8fad2942
Buner xumMuueckou CBI3H.
Mexanu3mbl 00pa3oBaHMs
10 KOBAJIEHTHOI cBs13u. Bomopoanas bubnnorexa LHOK
' p https://m.eds00.ru/5a8072af
CBsA3b. MeXMOJIEKYIISIpHBIE
B3aNMOJICHCTBHSA
BaneHaTHOCTE 1 BaJICHTHBIC
1 BO3MOXKHOCTH aTOMOB. CBS3b bubnunoreka LIOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edso0.ru/3d2ca093
UX T€OMETPUYCCKUM CTPOCHHEM
[IpencraBneHuss 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB U buGnuorexa [IOK
) https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoieKyasipHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHHUA. THmbl bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBiaeHne 0 KOJIOUIHBIX bubmorexa [JOK
el A https://m.edsoo.ru/da2c70e4
pacTBopax
WcTrHHBIE pacTBOPHI: HACKIIIIEHHBIE
15 1 HEeHACHINIEHHBIE, PACTBOPUMOCThH bubmmorexa TIOK
P p ' https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatsl
16 Crioco0OsI BeIpaXeHHST KOHIIEHTPAIU! bubnuotexa [JOK

pacTBOpOB

https://m.eds00.ru/328e653a
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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 3aa4 ¢ UCIOIBL30BaHUEM
HOHATHUH ""MaccoBas qOJIA

bub6nmoreka [IOK

17
pacTBOpEHHOTO BellecTa', https://m.edsoo.ru/785e0ab4
"MOJIsIpHAasi KOHLIEHTparus"

18 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
CucremaTtu3sanus 1 0000IICHUE bubmuorexa [IOK

19 .
3HaHUI 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponpsHas pabora mo Temam
"Crpoenue atoMa. [lepuoanueckuit

20 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edsoo.ru/70a60aa4
Mengeneena", "CTpoeHue BelecTBa.

MHoroo6pa3ue BemiecTs"
Knaccudukanus XuMuaeckux
peaKkuuii B HEOPraHUYECKOU U

21 OpraHUYECKON XUMHUH. 3aKOH bubnmnorexa [JOK
COXPAHEHHUs MACChl BELIECTB; 3aKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUS U MPEBPAIICHUS YHEPTUU
MIPH XUMHYECKHUX PEAKIIHIX
TenoBbie 3¢ (HEKTH XUMUYECKUX

22 eakimi. TepMoXxuMHUYeCcKue bubnnorexa [JOK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM

23 XUMHYECKHUX PEAKIIUI 1 bubmmorexa TIOK

p https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTb XMMHUYECKOHN pEeaKluH, €€
24 3aBUCHUMOCTD OT Pa3JIMUHbIX

¢axTopoB. Katanus u karanuzaTtopsl
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I'omorenHsIe Ir€TCPOrcHHLBIC

25
peaxkuuu
[TpaxTrueckas padota Ne 1 mo teme
26 "BiusiHue pa3nudHbIX GaKTopoB HA bubmorexa LOK
P . P | https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYECKOM peakuu
97 OOpatumbie 1 HEOOpATUMBbIC bubnmnoreka HOK
peakuuu. XuMU4YECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[TpakTiueckast pabota Ne 2 o teme
08 "BrusiHue pa3naHbIX GaKTOPOB HA bubnnorexa [JOK
IIOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHs"
DNEKTPOTUTHYCCKAST TUCCOIIUAITHS.
29 CI/IJII)HI:IG U CIIa0bIe AIICKTPOIIUTHI bubmmorexa [IOK
P ' https://m.eds00.ru/5f766bdf
Cremnenp AuCCOIUAIINH
Honnoe npoussenenue Boabsl. Cpena
30 BOJHBIX EII)CTBO oB. Bogopo HLII:>'I brbmmorexa LTOK
A P POB. BOAOPOA https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneit. Peakium,
31 1} (I)[felcalo ue B aCTB(L)I ax brbmmorexa [TOK
P B P P https://m.edsoo.ru/09d5adbd
AIEKTPOIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHUMHUYECKUE PEAKIIUU B PACTBOPAX brbmmorexa [JOK
P B P P https://m.edso0.ru/2e3daeb0
JIIEKTPOJIUTOB
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC
33 eaknuu. BaxHeWme OKUCIUTEH U bubmmorexa [JOK
PeaKIt. https://m.eds00.ru/56226060
BOCCTAHOBUTEITH
34 MeTto/1 371eKTPOHHOTO (3JIEKTOHHO- bubmuoteka [IOK

HOHHOTO0) OanaHca

https://m.edsoo.ru/fb691387
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35 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2

36 Pemenne 3amaq pa3IinyHbIX TUIIOB bubnnorexa LHOK

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

37 Pemrenue 3a1a4 pa3InyHbIX THIIOB bubmorexa LIOK

atp https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHe
38 3HaHWUH 10 TeMe "XUMHUYECKUE bubnnorexa HOK
" https://m.edso0.ru/c161eb85
peakuu

39 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"Xumuueckue peakuu"” https://m.edsoo.ru/a8a0a930
ITososxenne HEMETAIIOB B
[Iepnoanueckoii cucreme

40 XUMHYEeCKHX deMeHToB JI. U. bubnnorexa [{OK
MemnneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aToMoB. Ouznueckue
CBOIiCTBa HEMETAIIOB
AnoTponus HeMeTasioB (Ha

41 npUMepe KUCIopoa, cepsl, pocdopa bubamorexa LOK

pHUMEp pOAd, CCPRL, p https://m.edsoo.ru/ef92c91c
U yIJieposa)

42 Bonopona: nonyyenue, Gpusndeckue u bubmuoreka [IOK
XMMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
I"amoreHsl: HAX0KAECHHUE B IPUPOIE,

43 CTHIOCOOBI TTOTyYCHHS q)mnqpecine " bubmmorexa LIOK

yi L https://m.edsoo.ru/4e223795
XUMHUYECKHE CBOMCTBA
I"anorenoBoopoasl. Baxxunenmme
bu6nunorexa LIOK
44 KHCIIOPOJICOICPKAIINE COSTUHEHUS

TaJIOTCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHble U MPOMBIILIICHHBIE
CIOCOObI OJTyYEHHS TaJOTCHOB.

bub6nmoreka [IOK

45
[IpruMeHeHue rajJjoreHoB U Ux https://m.edsoo.ru/6971aca4
COCIMHEHUN
[TpakTuueckas padora Ne 4. Pemenue
46 AKCIICPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmorexa LOK
" P " A https://m.edsoo.ru/8b26fecd
T"anmorensl
Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIIOCOOBI
47 NOJy4YeHUs1, PU3NIECKUE U bubmorexa LIOK
YHCHI, y https://m.edsoo.ru/c8abc36a
XUMHYeCKHue cBoicTBa. O30H.
[TprMeHeHre KUCI0PO/Ia M 030Ha
bubmuoreka [{OK
48
OKCHAEL H IEPOKCHEL https://m.edso0.ru/5¢8816a0
49 Pemrenne 3a1a4u pa3andHbIX THIIOB bubmorexa HOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XXJICHHE B PUPOJIC,
50 cn(l)jco6LI HOJIH CHUS (;)H3II)/II{I;CKI/Ie " bubmmorexa LIOK
i L https://m.edsoo.ru/46afae16
XUMHUYECKHE CBOKCTBA
bu6nmorexa LIOK
51 C
CPOBOAIOPOA, CYIbGHIEI https://m.eds00.ru/7¢875999
Kucnopojcoaepxaiiue coeIMHEHUS
52 cepbl (I;c06eJII{Hr;CTEI CBOMCTB CEpHOM bubmorexa LOK
pEL- P https://m.edso0.ru/8cfa2548
KHCJIOTBI
[IpakTuueckas padora Ne 5. Perenue
but6mmoreka [IOK
53 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME

"Cepa u e€ coenuHeHus"

https://m.edsoo.ru/0afb05e4
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A3OT: HaXOXJIEHUE B IPUPOJIC,
CIOCOOBI MOJTydeHHUsI, PU3NUECKHE U

bub6nmoreka [IOK

54
XMMHYECKHE CBOMCTBA. AMMUAaK, https://m.edsoo.ru/badd2255
HUTPU/IBI
Kucnoponconepxaiiye coeAMHEHUS

55 azora I())cﬂo(iefllﬁll)oc;:ll CBOfICTHB bubmmorexa [JOK

o https://m.edsoo.ru/e2965afe
A30THOW KHCIIOTHI

56 [IpuMeHeHue a3ora u ero bubnuoreka [IOK
COoeTMHEHUI. A30THBIE YA0OOpEHUS https://m.eds00.ru/129f5059
docdop: HAXOKACHUE B IPUPO/IE,

57 CIIOCOOBI TIONTyYeHUsI, PUINICCKUE U bubmmoreka [JOK
XUMHUYeCKHe cBoicTBa. Dochuapl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcupsl docdopa,

58 (1)0(:(1)?) c((l)) e(bxcz ne kuciotel. Conun bubmorexa LIOK

p If prRat ' https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCTOTHI

59 [Tpumenenue pochopa u ero bubmmnoreka HOK
coeaunenuil. @ochopHsie y100peHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bu6nmorexa LIOK
60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
https://m.edsoo.ru/8175ac3f
"A30T 1 pocop u ux coenuHeHus"
Yrnepoa: HaXxoXIeHUE B PUPOJIE,
AJUIOTPOITHBIE MOAU(PUKALIIY; bubnmnorexa [JOK

61
buznyecKkue 1 XuMHUYECKHe https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHHE
Oxkcun yraepona(ll), oken

A yraepoza(ll) bubmmoreka [IOK

62 yraepona(lV), yroyipHas kuciora u

eé comn

https://m.edsoo.ru/dba58adf
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bub6nmoreka [IOK

63 P
CUICHHE 33/1a1 PASIIIHBIX THIIOB https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHHUE B IIPUPOJIC,
64 05000651 MOJTyYeHHS (1)H3H§efxne u bubmorexa LIOK
YACHI, https://m.eds00.ru/143558ab
XUMHUYECKHUE CBOKCTBA
65 Oxkcua kpemuusi(1V), kpemuueBas bubnuorexa [IOK
KHCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7b1
[Ipumenenue kpeMHus U €ro bubnuoreka [IOK
66 coenuHeHuii. CTEKJI0, €ro https://m.edsoo.ru/393cdac0
MOJIy4eHHUE, BUbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nu4yHbIX TUIIOB bubmorexa [JOK
A&t p https://m.eds00.ru/b624f801
68 CucremaTu3sanus 1 0000IICHIE bubmuoreka [IOK
3HaHui o teme "Hemeranmanr" https://m.edsoo.ru/6e864db5
69 KonTtponpsHast pabora o Teme Bu6moteka [IOK
"Hemeranmsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmmnoreka HOK
paboThl, KOPPEKITUs OMHOOK https://m.edsoo.ru/2b7e9510
ITonoxxeHrue MeTalsioB B
Ilepuonnueckoi cucreme
7 XUMHUYECKHUX 3JIEMEHTOB. bu6mmoteka IIOK
Oco0eHHOCTH CTPOCHUS https://m.eds00.ru/9839c16c
AIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
O6mue ¢uznyueckue CBOCTBa
bubnunorexa LIOK
72 MeTasuioB. [I[puMeHeHne MeTaioB B

OBITY U TEXHUKE

https://m.edsoo.ru/51dac9d3
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73 CmuiaBsl MetauioB. Kopposus bubmmoreka [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3andHBIX TUIIOB bubnnorexa LHOK
p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMUYECKUN PSiJ
75 HaIpsDKeHUH MeTaiaoB. Oo1ue bubmorexa LIOK
P ’ https://m.edsoo.ru/94eb377a
CIIOCOOBI MOJTYYCHUSI METAJIJIOB
OO0m1as XxapakTepUCTUKA METAILIOB
|A-rpynnet [lepuoaudeckoii
CUCTEMBI XUMHUYECKHUX DIIEMEHTOB.
76 Harpuii u xanuii: monyuenne bubnnorexa [JOK
p ' i ’ https://m.edsoo.ru/e12c26b3
bu3HYecKre U XUMHUIECCKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB M UX COCIMHEHUIN
OO0m1as XxapakTepUCTUKA METAIIOB
IHA-rpynnst [lepuoanueckoit
CHCTEMBI XUMHUUYECKHUX 3JIEMEHTOB.
77 Marxuii 1 KaabIUH: IOJIyYeHHE bubmorexa HOK
F oMY ’ https://m.edso0.ru/7c3e49c0
buznyecKkue 1 XUMHUYECKHE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COEIUHEHUI
78 JKEcTKOCTh BOABI U CIIOCOOKI €& bubnmorexa LIOK
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9
AntoMuHUH: Iony4yeHue, pusndeckue
79 A XUMHYECKUE CBOMCTBA bubmorexa LIOK
’ https://m.edso00.ru/0e79b266
MIPUMCHEHUE
80 AMpoTepHbIe cBONCTBA OKCHA U bubmuoteka [IOK

TUAPOKCHU A AJIFOMUHMUA,

https://m.edsoo.ru/5d12d318
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TUAPOKCOKOMIIJICKCHI aJIIOMUHUSA, UX
IIPUMCEHCHHUEC

81 Pemenue 3aay pa3nuMaHbIX TUIIOB
[Tpaktuueckas padora Ne 7. Pemenue
bubnunorexa LIOK
82 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edso00.ru/27a4af43
MeTtasuibl TJIaBHBIX TOATPYIIIT
OO0m1as XxapakTepUCTUKA METAIIOB
83 no6ounbIxX oarpynn (b-rpymm) bubanoreka [JOK
Ilepronnueckoit cucTemsl https://m.eds00.ru/610d7431
XAMHUYECKHUX DIIEMEHTOB
duznyeckre 1 XMMHUYECKHE CBOMCTBA
84 XpOMa # €ro COeIUHEHNH, X bubnnorexa [IOK
p ’ https://m.edsoo.ru/9911bef3
IPUMCHCHUE
Baxwueiime coeiMHEHNs] MapraHia.
85 Ilepmanranat Kauwsi, €ro bubmorexa [IOK
P g https://m.edso0.ru/039d69c8
OKHUCJINTEILHBIE CBOMCTBA
dusnyeckue U XUMUYECKHE CBOMCTBA
86 JKeJie3a ¥ €ro COeIMHEHUH. bubmmoteka IIOK
ITony4yenue u NpUMEHEHHE CILIABOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnyeckue 1 XUMUYECKHE CBOMCTBA
87 MeIU U €€ CoeqUHEHNI, UX bubnnorexa LIOK
’ https://m.edso0o.ru/2bc0f954
MIPUMCHEHUE
dusnyeckre 1 XUMHUYECKHE CBOIICTBA
88 [IMHKA U €r0 COeUHEHUH, NX bubnunoteka [IOK

IIpUMeHeHne. [ HIPOKCOKOMILIEKCHI
LIMHKa

https://m.edsoo.ru/b1f2beal
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[TpakTuueckas padora Ne 8. Pemenue

bubnunoreka LIOK
89 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeMe
https://m.edsoo.ru/a6e352ea
"Mertasuibl T0OOYHBIX TTOATPyIT"
90 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB bubmmorexa [JOK
AP https://m.edsoo.ru/a8b83d83
O060011eHNEe U CUCTeMAaTU3aIH
91 M3YYEHHOTO MaTepuaa o TeMe bubmorexa LIOK
HSYHCHTHOTO MATep https://m.eds00.ru/e91fe975
Mertanibl
92 KonTponbhas pabota no Teme bubmmoreka [JOK
"Metamns" https://m.edso00.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN bubmmoreka [JOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecieueHun
94 YCTOMYMBOTO Pa3BUTHUSA bubnuoreka [IOK
yenoseuecTBa. [loHsATHE 0 HAYYHBIX https://m.edso0.ru/080fe1f0
METO/IaX UCCIIEAOBaHMS BEIIECTB
HaydHble IPUHITUITBI OpTaHU3aAIHH
95 XUMHYECKOT0 IPOU3BO/ICTBA. bubmuoreka [IOK
[TpombIeHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYSHUST BRKHEHUIITNX BEIIECTB
XUMHUYECKOE 3arpsi3HEHNE
96 OKPVYXKAIOLIEH CpENbI U €r0 bubmorexa HOK
24 P https://m.edsoo.ru/9f11bf51
MOCTIEACTBUS
97 XUMHS U 310POBbE YEIOBEKA. bu6muoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus numu. Poinb XuMuu B
. bubnuotexa [JOK
98 o0ecrevyeHny MUIIeBOn

0€30I1aCHOCTH

https://m.edsoo.ru/1f7b5bd2
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99 Kocmernueckue u napdromepHbie 1 bubmmoreka [JOK
cpeacta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEITLCTBE.
100 Baxkueiimue ctpouTeIbHBIE U 1 Bubmaorexa ITOK
p https://m.edso0.ru/61e69003
KOHCTPYKITMOHHBIC MaTEpHAJIbI
XUMHA B CEIILCKOM XO3SHCTBE.
101 Opragnyeckue U MUHEpPaJIbHBIE 1 Bubmaorexa ITOK
p p https://m.edsoo.ru/fd39587d
yno0peHus
102 CucremaTtu3sanus 1 0000IICHIE 1 bubmuoreka [IOK
3HAHHUHU II0 TEME https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/ILHOI MPOrpaMMBbl CpeHero
001ero ooOpazoBaHus

1

Bnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

11

OCHOBOIIOJIAralOUINE TMOHATHS (XUMUYECKUIN 3JIEMEHT, aTOM, U30TOIIBI,
ANEKTPOHHAsT 000J0YKa artoma, S-, p-, O-’JIeKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHO€ U BO30YKJIEHHOE COCTOSIHUE aTOMa, NOH, MOJIEKYIa,
BaJEHTHOCTb,  AJIEKTPOOTPULATENBHOCTh,  CTENEHb  OKUCIICHHUS,
XUMHYECKas CBs3b (G- M T-CBA3b, KpaTHbIE CBSA3M), TMOpUIM3aLUs
aTOMHBIX OpOWTasel, KpUCTaNIM4yecKas peléTka, MoJb, MOJSpHas
Macca, MOJSpHbIA O00BEM, MOJIsIpHAas KOHIEHTpAUus, pPacTBOPbI
(MCTUHHBIE, TUCHIEPCHBIE CUCTEMBbI), KPUCTAIIIOTUAPATHI, YTIEPOAHBIN
CKeJseT, (PyHKIMOHAJbHAs TpyIa, paguKall, U30Mepbl, CTPYKTypHas
¢dopmyna, wu3oMmepus  (CTpyKTypHas, TreoMmeTpuueckas  (Iuc-,
TPaHCU30MEpPHSI), TOMOJOTMYECKUH psJl, TOMOJOIH, YIJIEBOAOPOIbI,
KHCJIOPOJI- M a30TCOJEpIKaINe COETUHEHUS, OMOJIOTUYECKH aKTHBHBIE
BelecTBa (YIriIeBOIbl, )KUPBI, OEJIKH), MOHOMEP, TOJIUMED, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS, KPEKHHI, PUQOPMHHT,
TUIBl  XHMHUYECKUX PpeaKUUi (OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- M JHAOTEPMHUYECKHE, pEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, o0paTUMble U HEOOPAaTUMBIE), PACTBOP, JIEKTPOJIUTHI,
HEJIEKTPOJIUTBI,  AJEKTPOJIUTUYECKAass  JAUCCOLMAlMsl,  CTENeHb
JUCCOLUAIUHN, OKHUCIUTENb, BOCCTAHOBUTEIb, JJIEKTPOJU3, CKOPOCTh

XUMHYECKON pCaKknunu, XUMHUYICCKOC paBHOBeCI/IC)

1.2

TEOPUM U 3aKOHBI (TEOPHsI XMMHMYECKOI'O CTPOEHHUS OpPraHUYeCKUX
BemectB A.M. bytnepoBa, Teopust AIEKTPOIUTUUECKON TUCCOIUAIINH,
[lepuoanueckuii 3akon [[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XMMHH, MUPOBO33PEHUYECKUE
3HAHHUS, JIS)KALME B OCHOBE NOHMMAHUS IPUYMHHOCTH U CUCTEMHOCTHU
XUMHNYECKUX ﬂBHeHHﬁ, COBPCMCHHBIC TMPEACTABICHUA O CTPOCHHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHSAX




1.3

IpeaACTaBICHUA 0 MEXaHHU3Max XHUMHUYCCKUX peaKHHﬁ,
TCPMOANHAMHUYICCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTSIX nux

MMPOTCKAHUA, O XUMHUUYCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAaX

1.4

(aKTOJIOrMUECKUE CBEJEHHs O CBOMCTBaxX, COCTaBe, MOIYYEHUU U
0€30IaCHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY W MPAKTHUYECKOW JEATEIbHOCTH

YECJI0BCKa

1.5

o01ye Hay4YHbIe PUHIMITBI XUMHUYECKOT0 POU3BO/ICTBA (Ha pUMepe
IIPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHAKa, METaHOJIA, NepepaboTKH

HedTH)

ChopMupoBaHHOCTH YMEHHIA BBISBIISITh:

2.1

XAapaKTCPHBIC TPU3HAKKW W B3aMMOCBA3b H3YUYCHHBIX HOHHTHﬁ,
NPUMCHATE COOTBCTCTBYIHOLIUC IIOHATUS IIPU OIMMCAHUHU CTPOCHUS H

CBOMCTB HEOPTaHMYECKUX Y OPTaHUYECKHX BEIIECTB U UX NIPEBpALCHUI

2.2

B3aMOCBS3b XMMHYCCKHUX 3HAHUM C MOHATUSIMH H npeacCTaBJICHUAMU
APpyrux npeamMeToB IJId 0oJiee 0CO3HAHHOIO NOHUMAHHUS U OOBICHEHUS

CYIITHOCTHU MATCPUAJIBHOTO €AMHCTBA MHpPa

Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BATh!:

3.1

HaAanMCHOBAHUA XHMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHApPOJHOI0 COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaﬂHOﬁ XAMHU W TPHUBUAJIBHBIC Ha3BaHUA
BCIICCTB, OTHOCAIIUXCA K MH3YYCHHBIM KJlaCCaM OPraHUYCCKHUX H

HCOPTraHNYCCKUX COeIUHEHUI

3.2

XUMHUYECKYI0 CUMBOJIMKY JJISi COCTABJIEHUS (OPMYJS HEOPraHMYECKHX
BEIIECTB,  MOJEKYSIPHBIX M CTPYKTYpHBIX  (pa3BEpHYTHIX,

COKpaIlIéHHLIX )51 CKCJ’IGTHHX) (1)OpMy.]'I OpTraHUYCCKUX BCIICCTB

CpopMUpOBaHHOCTh YMEHHUS KIACCU(DUIIMPOBATD:

4.1

HCOPraHNMYCCKUC BCIIECTBA, CAMOCTOATCIIBHO BBI6I/IpaTL OCHOBAaHHUA H

KPUTEpUU JUIs KITacCU(PUKAITMK U3yJaeMbIX XUMUYECKUX OOBEKTOB

4.2

OpPraHnvYCCKuC BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHUA H

KPUTCPHUU IJIA KJIaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 PA3IMYHBIM MPHU3HAKaM (YHCIY M COCTaBy pearupyrolluX BeEILECTB,
TeIUIOBOMY 3((EeKTy peakiy, HM3MEHEHHIO CTeleHel OKHCIeHHs

OJICMCHTOB, O6paTI/IMOCTI/I peakuuu, y49aCTuro KaTanﬂsaTopa)

CpopMHUpPOBAaHHOCTh YMEHUS XapaKTEPU30BATh YJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHMHM) U HOHOB

XAMUYECKHUX dJIeMeHTOB 1 — 4 NepruoaoB HepHOHHqCCKOﬁ CUCTCMBI




J.N. MenzeneeBa U MX BaJI€HTHbIE BO3MOXHOCTH, UCTIOJIb3YS TOHSTHUS

S-, p-, 0-251eKTpOHHBIE OPOUTAIH, SHEPIETHUECKHE YPOBHH

ChopmupoBaHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU COCAMHEHUI 10

IIEpUOIAM U I'PYIIIAM

ChopMHUpOBaHHOCTh YMEHHUS COCTaBISATh YPABHCHHS XHUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ IoCpCaACTBOM

COCTaBJICHHUA 3JICKTPOHHOT'O OajaHca 3THX peaKHI/Iﬁ

7.2

YPAaBHEHHUsl pEaKkUMH pa3jIMYHBIX THUIIOB; IIOJHBIE M COKPAILEHHBIC
YPaBHEHHUS pEaKLUl HOHHOrO OOMEHa, Yy4YuThIBas YCIOBUS, IIpU

KOTOPLBIX 3THU p€aKIMu UAYT J0 KOHIA

7.3

peakuuii TUApPONU3a, peakuil KOMIUIEKCOOOpa3oBaHusl (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U QJTFOMUHUS )

ChopmupoBaHHOCTH YMEHHUS MOATBEPHKIATh:

8.1

Ha KOHKPCTHBIX IpHUMEpax XapakKTCp 3aBUCUMOCTH peaKHI/IOHHOI\/JI
CIIOCOOHOCTHU OpraHn4e€CKux COGI[I/IHCHI/Iﬁ OT KpPaTHOCTH U THUIIA
KOBAJICHTHOHN CBS3H (G- n 7T-CB$I3PI), B3aMMHOI'O BJIHUJAHHA ATOMOB H
T'pynil aTOMOB B MOJICKYJIAX, a4 TAKXKE OT 0COOEHHOCTEHN peaji3anuu

PA3JIMYIHBIX MEXaHNU3MOB IPOTCKAHHUA pCaKIII/Iﬁ

8.2

XapaKTCPHBIC XHUMHUUCCKHUC CBOIMCTBA BEIIECTB COOTBCTCTBYIOIIIUMHU

OKCIICPUMCHTAMU U 3alTUCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

CpopMUpOBaHHOCTh YMEHHMSI XapaKTEPU30BATh COCTaB M Ba)KHEHIIIHE
CBOMCTBa BEIIECTB, NPUHAMJIEKANIMX K ONPEACIEHHBIM KiaccaM M
rpynmnaM CoeauHeHUil (MpOCThie BEIIECTBAa, OKCHJIbI, THUIPOKCHUIBI,
COJIM; YTIEBOAOPO/bI, MPOCTHIC IPUPBI, CHUPTHI, PEHOJIBI, aJTbIETHIbI,
KETOHBI, KApOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPBI, KUPBI, YIJIEBOIbI,

aMUHBI, aMUHOKHUCJIOTHI, OCITKH )

10

ChopMupoBaHHOCTh yYMEHUS MPOBOIUTH PACUETHI MO XUMHUUYECKUM
dbopmynaM U ypaBHEHUSM XHUMHYECKHUX DPEAKIUNA C HUCIOIb30BAHHEM

(bu3NYECKUX BEJIUYMH:

10.1

Macchl (00bEMa, KOTMUECTBa BEIIECTBA) MPOAYKTA PEAKIUH, €CITH OJHO
U3 HUCXOJHBIX BELIECTB JaHO B BHUJAE pPACTBOpPA C ONpPENEIEHHOMN
MacCOBOH JI0JIe¥ pacCTBOPEHHOTO BEIECTBA MIIM JAHO B H30BITKE (MMEET

MIPUMECH)

10.2

MaccoBOW MJIM 0OBbEMHOM JT0JM, BBIX0/1a IPOAYKTa PEAKIINH

10.3

TETIOBOTO 3P dexTa peakuuit




10.4

00BEMHEBIX OTHOIIICHMI Ta30B

10.5

110 HAaXO0XKICHHIO XHUMHAYECKOH q)OpMYJ'IBI BE€IIECTBA

11

Bitanenue cucteMoil 3HaHUN O METOJAX HAy4HOIO IO3HAHMS SIBJICHUUN
IPUPOABI, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKaXx U YMEHHUE
IPUMEHATh 3TU 3HAHUSA IPU HKCIEPUMEHTAIBHOM MCCIEIOBAaHUU
BEIIECTB U AJIs O0BSICHEHUS XMMUYECKUX SIBJICHUH, UMEIOLINX MECTO B
MPUPOJE, IPAKTUUECKOMN NEATENbHOCTH Y€JIOBEKAa U B IOBCEIHEBHOMN

KHU3HHU

12

ChopMHPOBaHHOCTE YMEHHUSI NPUMEHATh (MCIOJIb30BaTh) 3HAHHUA O
COCTaBE M CBOMICTBAaX BEILECTB ISl 3KCIIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEH IPOTEKaHUS! XUMHMUYECKHX
peakuMii ¥ IPOTHO3UPOBAHMUS BO3MOXKHOCTEH MX OCYIIECTBICHUS;
CHCTEMHbIE XMMHUYECKUE 3HAHUS /ISl OOBSCHEHHSI U MIPOTHO3UPOBAHUS
SIBICHUM, MMEIOLUX E€CTECTBEHHOHAYYHYIO INPHUPONY; I NPUHATHS

TPaMOTHBIX PEIICHUI MTPOOJIEM B CUTYalIUSX, CBSI3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTb YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUI
OKCIICPUMCHT (HOHy‘IeHI/IC U HU3Y4YCHUC CBOMCTB HCOPraHUYCCKUX H
OpPTaHUYECKHUX BEIIECTB, KAaYECTBEHHBIE PEAKIUU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPIraHUYECKUX BEIIECTB,
pelIeHne  HKCIEPUMEHTAIbHBIX  3aad [0  PacliO3HaBAHUIO
HEOPTaHUYECKUX M OPraHUYECKHUX BEIIECTB) C COONIOJICHHEM TPaBUII
OesomacHoro oOpamieHHs C  BellecTBaMM U Ja0OpaTOPHBIM
obopynoBaHueM; (popMyInpoBaTh LEIH UCCIECAOBAHUS; MPEICTABIATh
B pa3iM4yHON (opMe pe3ylbTaThl HKCHEPUMEHTA, aHAJIU3UPOBaTh U

OIICHUBATh UX NOCTOBECPHOCTDH

14

CchopMHPOBaHHOCTh YMEHUS OCYILLECTBIIATH LIeJIeHANPABICHHBINA TOUCK
XMMUYECKOH HMH(OpMalMu B pa3IUYHBIX HCTOYHHMKAX (HaydHas H
y4eOHO-Hay4Has JIUTeparypa, CpelicTBa MaccoBOl HMHGOpMAIUH, CETh
WnTtepHer u 1pyrue), KpUTHYECKH aHAJTU3UPOBaThb XHMHUYECKYIO
uHpOpMaIHIO, NepepadaTeiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUHU C

MOCTaBJICHHOW y4eOHOI 3amaueit

15

CdopMupoBaHHOCTH YMEHHUsSI TPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHMBAaTh WH(OPMAIMIO C TMO3UIMHA 3KOJIOTHYecKor O0e30MmacHOCTH
MOCJIEACTBUI OBITOBOM M MPOM3BOACTBEHHOM NESATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C TmepepaboTKOM BelecTs; CHOPMUPOBAHHOCTh YMEHUI
OCO3HaBaTh  OIMACHOCTb  BO3ACWUCTBUS HA  JKUBBIE  OpPraHU3MBbI
OIPENENIEHHBIX BEIIECTB, NOHMMAs CMBICHI II0Ka3aTens MpeneabHON

ﬂOHYCTHMOﬁ KOHOCHTpAalluh, W TMOACHATbL Ha IIPUMEpax CIIOCOOBI




YMEHBIICHUS M TPEAOTBpAIlleHUs WX BPEIHOTO BO3JCHCTBUA Ha

OpraHusm 4€JIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
IO XUMHUHN

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Crpoenue BemiectBa. CoBpeMeHHasi MOZIeNIb CTPOEHUsI aToMa. Pacnpenenenue
AJNIEKTPOHOB MO JHEpreTudeckuM YypoBHSM. Kitaccupukanuss XuMHUYECKUX
snemMeHTOB. OCOOEHHOCTH CTPOEHUSI IHEPTreTUYECKUX YPOBHEH aTOMOB (S-, p-,
d-anemeHToB). OCHOBHOE M BO30YXIEHHOE COCTOSIHUSI aTOMOB. DIJICKTPOHHASI

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonuueckass cucrema xumuueckux snemeHToB J[.MI. Menpaeneena.
®usnueckuit cmbica Ilepuognueckoro 3akona .M. Menneneesa. [Ipuunnbl u
3aKOHOMEPHOCTH HW3MEHEHHUSI CBOWCTB JJIEMEHTOB M HMX COEAUHEHHI 10
MepuoJaM M TIpylaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB IPOCTBIX

BCHIICCTB, BOAOPOAHBIX COGﬂHHeHHﬁ, BBICIIHNX OKCHUAOB U THAPOKCHUIOB

1.3

BaneHTHOCTD. SHCKTpOOTpI/IHaTCJ'ILHOCTB. CreneHb OKHCIICHUSA

14

Buapl xumMuueckoi cBsi3u (KOBaJCHTHAs, HIOHHAS, METAJUTMYECKAsi, BOJIOPOIHAS )
U MeXaHuW3Mbl €€ oOpa3oBaHusA. MEXMONCKYJISPHbIE B3aUMOJCUCTBUSI.
Bemectsa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO  CTpO€HMA.  TuIibl
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THUIIA

KPHUCTAJUIMYECKON PEIETKH

1.5

XuMu4decKas peaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XAMUHU. 3aKOH COXPAaHCHUA MACChI BCIICCTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (PAKTOPOB

1.7

TennoBsie a3 dekTh XUMUYeCKuX peakuuil. TepMoxummuueckue ypaBHEHUS

1.8

O6paTI/IMLIC pCaKknuu. XHUMHUYECKOE paBHOBECHC. (DaKTOpLI, BJIMAOIIUC Ha

COCTOsIHHE XUMHUYeCKOro pasHoBecus. [Ipunnun Jle [llarense

1.9

OnektponuTrueckas auccoruaius. CunbHbIe U cinaldbie dnekTpoiauThl. Cpena
BOAHBIX pPACTBOPOB BCIICCTB: KHUCIAs, HGI\/’ITpaJ'H)HaH, mIeJI04YHasl. Crenensn

Jucconyanum. Peakiyy HOHHOTO oOmeHa

1.10

IMaaponus coneii. MonHoe nmpoussenenue Boibl. Bomopoauerit mokasarens (pH)

pacTBopa

1.11

CrocoObl  BbIpaXKEHHs]  KOHIIEHTPAllMd  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOTO BEIIECTBA, MOJISIpHAs KOHIEHTpauus. HacelienHeie u

HEHACBIIICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucramioruaparsl




1.12

OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKunu. HOBCI{GHI/IC BCIIECTB B CpE€aax C

pa3HbIM 3HadueHueM PH. MeTo bl 2IeKTpOHHOTO OanaHca

1.13

DNEeKTPOIN3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus HEOPraHUYECKUX COCTMHEHHIA. Homenknarypa

HCOPraHNYCCKUX BCUICCTB

2.2

XWMHYECKHE CBOWCTBA BAXKHEWUIIMX METAJIOB (HATpPUH, KaJIWi, KaJbIUH,
MarHui, aJllOMUHUHN, [IUHK, XPOM, JKEJIe30, Mellb) U uX coenuHeHui. Oomue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

2.3

XUMHUYECKUE CBOWCTBA BaXHEUIIMX HEMETaUIOB (TaJOT€HOB, CEphl, a30Ta,
dbochopa, yriaepoma W KpeMHHUS) U HUX COCAUHEHUH  (OKCHIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHNI )

2.4

I'eneTmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAIJICIKAIINX K

Pa3JIMYHBIM KilIaCCaM

2.5

#H#Par##H#  nenTudukanms HeopraHmuecknx coenHeHmni. KauectseHubie

PCaKky Ha HECOPraHNMYCCKUC BCUICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMHUHU

3.1

OCHOBHBIE TIOJIOKEHUS TCOpUU XHUMHYCCKOIO CTPOCHUA OPraHUYCCKHUX
coenunenuit A.M. bytnepoBa. YTIIepoaHbIi CKEJIET OPraHu4IeCKON MOJICKYIIbI.
KpaTHOCTh XMMHU4YECKO# CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-THOpUAM3AIUU
opOuTasneil aToMOB yriiepojaa. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO

CTPOCHUS MOJICKYII. I'omonoru. I'omonoruueckuii pPAA. I/I30Mep1/151 " U30MCPhbI

3.2

Ilonatue o ¢yaknuonaneHoi rpynme. OpueHTanuoHHble  3(PQEKThI

3aMECTUTEIIEN

3.3

Hpe,[[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(bI/IKaLII/II/I OpTraHU4YC€CKUX BCHIICCTB. HOMCHKHaTypa
OpraHU4YCCKUX CO€OUHEHUI (CI/ICTeMaTI/I‘leCKaH) U TPUBHUAJIIBHBIC HAa3BaHUA

BOXHEUIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBO6OI[HOpElI[HK&J'IBHBII>i M HOHHBIM MEXaHH3MEI PpCaKIuu. Ilonsatue o

Hykieoduie u snexrpoduie. [Ipasuio MapkoBHukosa. [Ipasuio 3aiinieBa

3.5

AJikaHbl. XMMUYECKHUE CBOMCTBA aJIKAHOB: raJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE PA3JI0KEHUE, KPEKHHT, u3oMepu3anus, ropenue. [lomydenue
ankaHoB. I{ukmoankanpl. Crenuduka CBOWCTB NHUKIOAIKAHOB C MAaJbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCOANHCHUS U PAOIUKAJIBHOT'O 3aMCIIICHUSA

3.6

AnkeHbl. XUMHYECKHE CBOMCTBA: peakluy NPUCOEINHEHN (TaJOoreHUpOBaHUe,

TUAPHUPOBAHUC, TUAPOTraJIOTCHUPOBAHUC, FI/IIlpaTaI_II/ISI), TOpCHUA, OKUCICHUA U




nonuMepu3aui. [IpombliuieHHble ¥ Ja0OpaTOpHBIE CIOCOOBI MONY4YECHHUS

AJIKCHOB

3.7

Anxaauenbl. XMMHUYECKUE CBOMCTBA alKaJUEHOB: PEAKLIUU MPUCOCAUMHEHUS
(rugpupoBaHMe, TallOTeHUPOBAaHUE), TOPEHUS U noauMepuzanuu. [loxydenue

aAJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOICTBA: pEaKLUU IPUCOEAMHEHMS (TaJJIOTEHUPOBAHUE,
TUAPUPOBaHUE, TUApATAlUs, THIPOTAIOTeHUPOBAHNE) KaK CIOCO0 MOIy4eHUS
IIOJIMMEPOB U JIPYIUX IOJE3HBIX IPOAYKTOB. Peakiuu 3amemenus. ['openue
alleTWJIEHA KaK MCTOYHHMK BBICOKOTEMIIEPATYpHOrO IUIAMEHU AJI CBAapKU U

PE3KU METAJIJIOB. HpI/IMeHCHI/Ie aliCTUJICHA

3.9

Apenbl. XuUMHUYECKHE CBOICTBa O€H30JIa: peakuuu dBIEKTPOPUILHOTO
3aMeLIeHUs, MPUCOEAUHEHUs (TUIpPUpOBaHME, TajoreHupoBaHue). Peakuus
ropenus. OcoOEHHOCTH XUMHUYECKHX CBOMCTB Toiyosna. [lomyuenue Oenzoa.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB ctupona. llomumepusanust cruposna.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC aPOMATHUUYCCKUX YTJIICBOAOPOAOB

3.10

Cnuptsl. [lpenenpHple OJHOATOMHBIE CIHUPTHL. XHMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C HaTpueM Kak CcHoco0  YCTaHOBJIEHUS  HaJIM4Us
TMJIPOKCOTPYNIbI, C TaJIOr€HOBOAOPOAAMH  KaK  CIIOCOO  MOJy4eHUs
pacTBOpUTENIEH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruaparanusa. Peaknus
ropenus. [lomyuenue sTaHona: peakuusi OpOKCHHS TJFOKO3bI, THUIpaTaIlHs
STWIECHA. OTWICHIJIMKOJIb M IJIMLEPUH KaK IPEACTAaBUTENHM IPEAEIbHbBIX

MHOT'0aTOMHBIX CITMPTOB

3.11

®enon. XuMuyeckue cBOMCTBa (eHosa (peaklMu ¢ HaTpUEeM, TUAPOKCUAOM

HaTpusi, Opomom). [lomyuenue eHona

3.12

Anpaerunpl. XUMHUYECKUE CBOMCTBA MPEACIIbHBIX allbJIETHI0B: THAPUPOBAHNUE;
KQueCTBEHHBIC PEAKIMUA Ha KapOOHWIBHYIO TPYIIy (peakius «cepedpsHOoro
3epkanay, B3aumoericteue ¢ ruapokcuaoM meau (I1). [Tonydenue npenenbHbIX
anbJETUIOB: OKHUCIEHUE CIHUPTOB, THApATalUsl aleTUiieHa. AIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocT PC€aKM OKUCIICHHUA all€TOHA

3.13

KapOoHoBbie KHCIOTHI. XUMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCTOT. (OCOOEHHOCTH XWUMHYECKHX CBONCTB MYpaBbUHOM
kucnoTel. [lomydeHue mpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAaHOB, AJIKEHOB, MEPBUYHBIX CIHPTOB, aJbJIETUI0B. Briciue

NpeaACIIbHBIC U HEMTPEACIIbHBIC Kap60HOBI)Ie KHCJIIOTHI

3.14

Crnoxuble 3¢upsl U xkupbl. CHocoObl MOMYYEHUS CIOXHBIX 3(PHUPOB.
Obpatumocth peakiuu sTepudukanuu. I[IpumeHneHue cioxHBIX 3(QUpPOB B
MUIIEBOW U MappOMepHON MPOMBIIIIEHHOCTH. JKUpbI Kak CcIoKHbIE 3(UpHI

TIIMIOCPpHHA U BBICIIIHX Kap60HOBBIX KHUCIOT. XUMHYECKHUE CBOMCTBA JKHUPOB:




TMJIpUPOBAaHUE, OKHUCIEHHE. [ MAponIn3, WiIM OMBUIEHHE, KHPOB KaK CHOCo0
MPOMBIIIJICHHOTO TOJIYY€HUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MbBLTA Kak

COJIK BBICHIHUX Kap60HOBbIX KHCIIOT

3.15

XUMHUYECKUE CBOWCTBA IJIFOKO3bl: PEAaKUUH C Y4YacTUEM CIHUPTOBBIX U
aJIBJICTUAHOM TPYIII ¥ MOJIOUHOKHCIIOE Opoxenue. [IpuMenenue rirtoko3bl, eé
3Ha4eHUE B JKU3HEICATENbHOCTH opraHusma. Jlucaxapupasl: caxaposa,
MasbTo3a. BoccraHaBiuBaronye M HEBOCCTaHABIMBAIOIIME JHCaXapUIbl.
I'mpponns  nucaxapunos. Ilomucaxapuasl: kpaxman, rimkoreH. CrtpoeHue
MaKpOMOJIEKYJ KpaxMmaila, IJIMKOreHa U LEJUIroNIo3bl. DU3HuecKue CBOWCTBA
KpaxMaja M LEJUII0JIO3bl. XUMHYECKUE CBONCTBA Kpaxmala: THUIpPOJIU3,
KayecTBEHHasl peakiuss ¢ HOoJOoM. XHMMHUYECKME CBOWCTBA LIEJUIIOJIO3bI:
THJIPOJIN3, TOJydyeHHe >(QUpoB LeiUIroso3bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK)

3.16

AMHHBI. AMUHBI KaK OPraHUYECKUE OCHOBAHUS: PEAKIIMU C BOJIOU, KHCIIOTaMH,
peakuuss TropeHus. AHWIMH KakK IpPEJCTaBUTEIb apOMaTUYECKHX aMHUHOB.
XUMUYECKUE CBOWCTBA QHWIIMHA: B3aMMOJICHCTBHE C KHUCIOTaMH, OPOMHOM
BOJIOM, oOkucieHue. IlonydeHue amMuHOB aJKWIMPOBAaHUEM aMMHakKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKUCIOTBI M OelKU. AMHMHOKHUCIIOTHI Kak aM(oTepHble OpraHuuecKue
coenuHeHUs1. OCHOBHBIE aMHHOKHCIIOTHI, 0Opasyromme Oenku. XUMHUECKUe
CBOWCTBA OEJIKOB: TUAPOIN3, ACHATYPALUsl, KAUeCTBEHHBIE (IIBETHBIC) pEaKLIUU

Ha OenKu

3.18

CrpoeHue M CTPYKTypa HOJUMEPOB. 3aBUCHUMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHusi MosieKyld. OCHOBHBIE CIOCOOBI IMOJIYYEHUS BBICOKOMOJIEKYISPHBIX
COEMHEHUIl: peakluy NOoJIMMepHU3alui U noaukoHaeHcanuu. Knaccudukarus

BOJIOKOH

3.19

###Par#H# nenTndukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

XuMmusi B moBceAHeBHOW »ku3HU. [IpaBumiia Ge3omacHON paboOTHI C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUU

4.2

XUMHUS ¥ 310POBbE. XUMHUS B METUIIMHE. XUMHUS U CEIBCKOE X03IUCTBO. XUMUS
B IIPOMBIIIEHHOCTH. XUMUS U SHEPreTUKa: IPUPOJHBIN U MONYTHBIN HEPTAHOM
rasbl, X COCTaB M HcIob3oBaHue. CoctaB HedTH U e€ epepadoTKa (IIPUPOAHbIE

HCTOYHUKH YTJ'ICBO,Z[OPO,Z[OB)




XUMHUA U 3KOJIOTHSA. XHMHYECKOE 3arpsA3HEHHE OKPYKAIOUIEH CpeAbl U €ro

nocuenctBus. Oxpana ruapocgepsl, MOUBbl, aTMOC(ephl, (Iopbl U (hayHbI OT

43 XUMHYECKOTo 3arpsizHeHus. [IpoOnema OTXOJOB M TOOOYHBIX MPOIYKTOB.
AJNbTepHATUBHBIE HCTOYHUKU YHEPTUU
OO0mue npeacTaBIeHUs] O MPOMBIIUIEHHBIX CIIOCO0aX MOMYyYSHHUS XUMUYIECKHX
BelleCTB (Ha MpUMepe MPOU3BOJACTBA aMMHaKa, CEpHON KUCIOTHI). Y€pHas u
4.4 uBetHas  Merawtyprus. CTekio UM CWIMKAaTHasE  HPOMBIIIJICHHOCTb.
[Ipombinennast  opranuueckas xumus. CpIpb€ A OpraHU4ecKoi
MIPOMBIIIIJICHHOCTH
5 HH#Par##H# Tunbl pacy€THBIX 3a71a4
#i#Par###Pacu€Thl Macchl BeleCTBa WM 00hEMA ra30B IO U3BECTHOMY
5.1 KOJIMYECTBY BEIECTBA, MACCe WM 00BEMY OJJHOTO U3 YUACTBYIOLINX B
peaKiuy BeliecTB
5.2 ##HPar##H##Pacuérol TeruioBoro s pexTa peakuu
5.3 #H##Par###PacuéTbl 00EMHBIX OTHOIIICHUH Ia30B MPU XUMUYCCKUX PEAKITUAX
5.4 #i##Par###Pacuérel Maccel (00BEMa, KOJTMYECTBA BEIICCTBA) MIPOIYKTOB
' pEaKiuu, eciiu OJJHO U3 BEIIECTB IaHO B U30BITKE (MMEET MIPUMECH )
55 ###Par###PacuéTel MacCOBOW MIIH 0OBEMHOM JTOJIM BBIXO/1a TTPOIYKTA PEAKIIUU
' OT TEOPETHYECKH BO3MOKHOTO
###Par#t#PacuéTel Maccel (00BEMa, KOJIMYECTBA BELIECTBA) MPOIYKTA
5.6 peaKIfu, €ClIi OJIHO U3 BEIIECTB JIaHO B BUJIC PACTBOPA C OMPEIETEHHOMN
MacCOBOM J0JI€H PACTBOPEHHOIO BEIIECTBA
57 #A#Par###PacuéThl ¢ UICTIOTB30BAaHUEM MOHSATUH «MACCOBAsI IOJIS», «MOJISIpHAs
' KOHIICHTPALIUS», «PACTBOPUMOCTH)
#H##Par##H##HaxoxneHre MoJeKyIIpHOM (POPMYIIBI OPraHUYECKOTO BEIIECTBA
5.8 IO €T0 MJIOTHOCTH U MAaCCOBBIM JIOJISIM SJIEMEHTOB, BXOISIINX B €r0 COCTaB,

HJIN 110 IPOAYKTaM CropaHusa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiace. yriyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTBIO «/JIPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yriny6nenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumust; 10 knacc. yrinyonenHoe ooydenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox pexakuueit Jiyanna B.B. O6mecTBo ¢ orpaHndeHHOMN
OTBETCTBEHHOCTHIO «JIPODAY; Akiinoneproe obiectBo «M3aaTenbcTBoO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinoneproe obmiectBo «M3aaTenbcTBO

«IIpocsemenue»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

bu6ymoreka [{OK https://m.edcoo.ru/
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