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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHO 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoanus(DOIT
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM 00pa3oBaTEILHOM
craugapre COO, c yuérom Konmenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHu3anuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Ctpareruun pa3Butust Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IIpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uiIbHOrO OOy4YeHHs, MPU3BAHO OOECHEYHUTHh OOIIEOOPA30BATENbHYIO U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS] OJTHON M3 MPUOPUTETHBIX AUCITUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOJPOOHYI0  MHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOIMOJAraroI[UMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHWUN K YPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHAEMBIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHUsI, BOCIIUTAHUS U PA3BUTHS 00YUYaAIOIINXCS CPEJCTBAMU MIPEIMETa,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OMpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM aTTecTald B (QopMe EIWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET MHBAPHAHTHOE MPEIMETHOE COJEep)KaHHe, 00s3aTeNbHOe
JUIST W3Y4YEHUS B paMKaxX OTACIBHBIX MPOPUICH, NpeaycMaTpUBAET
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET MPUMEPHOE paclipe/ielieHne y4eOHOro BpeEMEHH, PEKOMEHAYEMOTO JIJIs
W3YUYCHHUS OT/ICJIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3aJlay U3y4YeHUsl NpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B MNpPOrpaMMe IO XHUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a mpeiesiaMi yCTaHOBJIECHHOM MPOrpaMMOil 10 XUMUU 00s13aTeIbHON
(MHBapHaHTHOW) COCTaBIIOIICH coAepKaHUsl YYEOHOro mnpeamera «XUMUs»
0CTaéTCsi BOBMOXHOCTh BEIOOpA €r0 BapUAaTUBHOM COCTABJISIONIEH, KOTOpasi JOJKHA
OTIPEJIENISITHCS B COOTBETCTBUU C HAMPABIIEHUEM KOHKPETHOTO MPOQ Uit OOyICHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJNEHHOrO U3YYEHHUS HAMpaBJIIeH Ha peaTu3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM ITAIOM MOJTYYSHHSI XUMUYECKOTO 00pa3oBaHUs
B paMKax W3YyYCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JUCLUUIUIMH B By3aX U OpraHu3alusX CpelHero mpodeccruoHalIbHOr0o 00pa3oBaHusl.
B 31011 CBSI3M M3ydyeHue npeaMeTa « XuMHUsh» OpUEHTUPOBAHO IMTPEUMYILIECTBEHHO Ha
pacHIMpeHue u YIUIYyOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKHU
OOy4JaronIMXcsi, BHIOPABIINX OMPEAEIEHHBIM MPOPMIh 00yUeHHs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIETO TMOJYYeHUS] XUMHUYECKOro o0pa3oBaHus B
opraHuzanusx npodeccuonanpbHoro ooOpaszoBanus. Hapsgy ¢ sTuMm, B cBeTe
tpeboBannii ®I'OC COO k mIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (henepanibHON
o0pa3oBaTeasLHOM MPOTPAMMBI CPEHETO OOIIET0 00pa30BaHus U3YUCHHUE MpeMeTa
«XUMHUS» OPUEHTUPOBAHO TAKKE HA PEUICHUE 337a4 BOCIUTAHUS U COLUAIBHOTO
pa3BuTUsl OOydJarouuxcs, Ha (OPMUPOBAHUE Y HHUX OOIIECMHTEIUICKTYyalIbHbIX



YMEHHM, YMEHUH palMOHAIHM3AMK y4eOHOro TpyAa U OOOOIIEHHBIX CIIOCOOOB
JEATETLHOCTH, UMEIOIINX MEXAUCITUTUTMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocTaBngOmyMu TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMME IO XHMHUHU 32 OCHOBY
npuHATH mojioxkeHnss ®I'OC COO o paznmuunsx 6a30BOTO U YIIIYOJIEHHOTO YPOBHEH
U3Y4YEHUS TIpeIMETA.

OcHoBy cojepkaHus KypcoB «OpraHudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HaHUW TIONMy4YaeT OMpeneiCHHOE TEOPETUYECKOEe JOMOJHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yriayOn€HHOM ypOBHE H3YyY€HHs MNpeAMeTa oOecreueHa BO3MOKHOCTh
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHUI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COeIMHEHUI Ha OCHOBE PACHINPEHUS U YTIyOIeHHs IPEICTABICHUI O CTPOCHUH
BEIIECTBA, XUMHUYECKOW CBS3M M 3aKOHOMEPHOCTSX TMPOTEKaHWs PEaKIuH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHUYECKOWM KMHETHUKA U TEPMOIAMHAMUKHU.
N3ydenne nepuoguueckoro 3akoHa U Ileprogmueckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTABICHHIX
O CTpoeHHWH aroMa. XHMHUYECKass CBs3b OOBSICHSIETCS C TOYKH 3PCHHS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs] MeXaHu3MOB e oOpasoBaHus. V3yueHue THUIOB peakuUMi JOMOJHSIETCS
GbopMUpOBaHHEM TMPEACTAaBICHUM 00 JIIEKTPOXMMHUYECKHX Ipoleccax MU
AIIEKTPOJIN3E PACILIaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMun npu
pPacCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH COEIWHEHUN YIenseTrcs ocodoe
BHHUMaHHE BOIMIPocaM 00 3JIEKTPOHHBIX 3¢ deKTax, 0O B3aUMHOM BJIUSHUU aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHUE KypPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUEHHUS JJII KJIACCOB OMPeAeEHHOT0 Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHMM K OOIIell cucTeMe MpEeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE TMpeAMEThl. Tak, Hampumep, B COJEpKaHHUH
npeaMeTa JJisl KJIaCCOB XUMUKO-(PU3nIecKoro npoduiis 60b110€ 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepHaa 1mo oomen xumuu. [Ipu n3ydennn npeamera
B JIaHHOM CJIy4ae akIeHT OyJIeT caenaH Ha OOIIHOCTh METOJIOB TO3HAHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEILIECTB U IPYTOe€.



B TO e BpemMs B cCOAEpXKAHUM NpeaAMeTa i1 KJIaCCOB XHUMHUKO-
ounonornueckoro npoduiast OONbUINI yAENbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumus. B 3ToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PaccMOTpEHMS] XUMUYECKON OpraHU3alMM KJIETKH KaK OMOJIOrMYeCKOW CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IPUMEpY, TAaKHUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX MPEACTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHHMs CYIIHOCTH HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
NULIEBAPEHUS.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWM HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS35X C yUeOHBIMU IIPEIMETaAMHU.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHus (Ha 6a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHHME OCHOB HAyKH
XUMHUH KaK 00JIaCTh COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOMN AESATENBHOCTH
4eJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenue 31oi 3a1aun Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
LeaeH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepPUATILHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJUILMHBI, CO3JAHUH HOBBIX MAaTE€PUAIOB, HOBbIX UCTOUHUKOB YHEPTUH, B
00eCreYeHnn palMOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MIPUPOIHOMN Cpele;

e OCBOCHHME CHUCTEMbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUUM XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHMHU BEIIECTBA HA Pa3HbIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKUX MU
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUSI XUMHUYECKUX pPEaKIui, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAy4YHBIX MPUHLXINIAX XUMUYECKOT0 POU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS



KITFOUEBBIX HJIEH W TPOOJEM COBPEMEHHOW XUMUH, IJIsi OOBSICHEHHS U
MPOTHO3WPOBAHUS SIBIICHWUH, UMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIICHKU C MO3UIIMI KOJIOTHYECKOW 0€30MacCHOCTH MOCIIEICTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMUYECKAM TIPOU3BOICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHUM, HMMEIOIIMX MECTO B TMpPHUPOJE, B
MPAKTUYECKOMN JAESITEIIbHOCTU U TTOBCEHEBHOM JKU3HH.

B mmane peanmzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GYHKIHUNA TETOCTHON CHCTEMBI CPETHEro OO0Iero oOpa3oBaHUs NPH WU3YYCHUHU
npeaMera «XuUMUS» Ha  YIIYOJIEHHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIATHBIX HMCCIICTOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHMTaHHMIO  HAa  OCHOBE  YCBOCHHUSA
OOIIEYEIIOBEYECKHUX IICHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO yCHIENTHOM MpodheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e (opMupoBaHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOIOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YYCHHS XHUMHUHM HA YTITyOJIEHHOM
YpOBHE CpeaHero obiiero oopazoBanus, coctapisgetr 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).



COAEPKAHUE OBYUYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHUSIX. TUIbI THOpUIU3AIIMN AaTOMHBIX OpOUTANICH yriaepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3H.
OpnunapHasi, [BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€il B MOJIEKYJIax
opraHudeckux BemecTB. [loHsiTHe O CBOOOJMHOM paauKaie, Hykieoduie Hu
anexkTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHui A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30oMepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 (PEKTHI B MOJIEKYJIaX OPraHUuYECKUX COeAMHEHUN (MHAYKTUBHBIN 1
ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o KiIaccupuKalUu oOpraHudeckux BemlecTB. [loHsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OpraHMYECKUX BEIIECTB U MaTEpHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHUE), KOHCTPYUPOBAHHE MOJENEH MOJIEKYJ OpraHuYEeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankansbl. ["'oMosiorudeckuil psii aakaHoB, oOmas GopMyina, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3ains aTOMHBIX opOuTanelt yriaepoja, o-cBsi3b. dusmveckne cBOHCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNEruAPUPOBAHUs, IUKIN3ALUN, TUPOJIN3a, KPEKUHra, ropenus. Ilpeacrasienue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyna, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousznyeckre CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JMPOBaHHbBIE,
Kymyauposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMysia, HOMEHKIaTypa U
MU30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJTKMHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmya, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJLOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroiap U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEPETOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, TUPOIIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TajJoreHa Ha TUIPOKCOrPYIIy, HUTPOrpyNnmy, IHAHOTPYIMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa ME€pMaHraHaTa Kajids, B3aWUMOJICHCTBHE AallETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonormyeckui psna, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBienne o MexaHU3Me peakuii HyKJIeo(GuIbHOro 3aMenieHus. JleiictBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOrO sigpa. dusmueckue cBoicTBa (Penona. OcoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHos. TOKCHYHOCTH (heHoua.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Du3nueckue CBOWCTBA allbJIETUAOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuus STepuPUKAINKU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOIHOTO paauKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenn BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, HU30Mepus MU
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
HeTpeeIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA M HaXOXAeHUE B mpuponae. POTOCHUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBame U HEBOCCTAaHABIMBAIOIINE qUcaxapuasl. ['uaponmns
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNio3bl.  PU3WYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEaKIMH Ha aJlbJACTHABl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius romutepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIePUMEHTAIbHBIX 337ad 1Mo TemMaM «CroupTel U (PeHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIC amMmMuaka. Kimaccudukarys aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢Gopmysa, U30MEpHUsi, HOMEHKJIATypa U (hU3NYECKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yecKkoro psja. CTpoeHue aHWJIMHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepus. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYECHHUS BEIIECTB U MX IMPEBpaIlCHUI:
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.

BroicokoMoJ1eKyJISIpHbIE COeIUHEHMUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble wmatepuanbl. [lmacTMaccbl  (MOMMATUIIEH, MOJUITPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJOPOIIPEHOBBIN, H30TPEHOBBIN) M CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIALLME OJMMEPBI, OMOpa3iaraeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHUYECKOrO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/WIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBIEHUE, HAYYHBIN (DaKkT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

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

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPBI, HYKJIEHHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NULIEBBIE MNPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO IWUTaHWI,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUHCKON T'PaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe pean3aiui 00pa3oBaTeIbHON NEITeTbHOCTH.

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) rpamaaHCKOro BOCIMTAHMS

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

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATETLHOCTH MPU CO3/ITaHUH YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOLICHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBBIO;

cOOMIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BEHIeCTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HENPHSITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

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

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEIICHUM TMPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO 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, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB ¢ 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;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COITUATBHOU CPEJIbL;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpele, YMEHHsI MPOTHO3UPOBATH HEOJATOMPHUITHBIE 3KOJIOTHYECKUE
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, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHUA CleNM(UKH XUMUU KaK HayKd, OCO3HaHHMSI €€ poJlu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XHMHHM JJII  COBPEMEHHOU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacCHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIEYEHHH YCIOBUUI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHUYECKHWE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANIPEAMETHBIE PE3YJIBTATbDI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBbI TI0 XMMHH Ha YPOBHE
CpeaHero oo1iero 0opa3oBaHus BKIIIOYAIOT:



3HAQYUMBbIE IS dbopMUpOBaHHMSI ~ MHUPOBO33PEHHSA  OOy4aroumxcs
MEXIUCUUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaoIIne
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKune JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyNIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEACsATh LENU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PHUKAIIMKA BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXXJCHHS (MHIAYKTUBHBIC, JCIYKTHBHBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysia, ypaBHEHHE XUMUYECKON PEaKIun
— TIpU pPEIICHUU Y4eOHBIX TMO3HABATENBHBIX U MPAKTHUYECKUX 3a]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICIIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 60a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKHX
peaxkuuu;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
000011I€HUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O POAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcosl MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMABI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCITI0JIb30BaTh HAYYHBIN S3BbIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popManuen: MPUMEHITh MEXIpeIMETHbIe ((PU3NYecKue M MaTeMaTUYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOIPOCHI IO CYILIECTBY 00CYK/1aeMOM TEMBI B X0/I€ JUAJIOTa /WU
JUCKYCCHUHU, BBICKA3bIBATh UIeH, (OPMYINPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;



BBICTYNIaTh C TMPE3CHTAIMEH PEe3ylbTaTOB IMO3HABATEIBHOU NESITEIHHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTH CBOK IIO3HABATEIIBHYIO
NESATEIBHOCTh, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb JESATEIHOCTH Ha OCHOBE CaMoOaHalh3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATBI

[IpeameTHbIEC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMUHU Ha yTrIyOJI&HHOM
YPOBHE Ha YPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieUu(prUuecKue s
y4eOHOro npeaMera « XuMHUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH MO
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWS M TPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX
CUTyallusX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAIlUsX, CBSI3aHHBIX ¢ XUMuUel. B
nporpaMMme IO XUMUM TPEAMETHBIE pPe3yJbTaThl MPEJCTABICHBI MO TOJaM
W3YyUYCHUS.

10 KITIACC

[IpenMeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMUSI»
OTpaXxaror:

c(OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OpPraHUYeCcKOH
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKON U
NUIIEBO 0€30MacCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecrneueHnu pPaLMOHAJILHOIO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIEH KyJIbTYpbl
YeJIOBEKa, a TAK)KE IKOJIOIrMYeCKd 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOM CpeJiE;



BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHHMM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIATAIOMINE MOHATHUS — XUMHUUYECKUN AJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNleT, GyHKIIMOHATbHAS
TpyIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M TPOCTPAHCTBEHHAsl (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUN pANl, TOMOJIOTH, YTIEBOAOPOJHI,
KHUCIIOPOJ- M a30TCOJEpKAIllMe OPraHUYECKUE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIKAIIHE B OCHOBE
MTOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMUYCCKUX SBICHHM; TPEACTABICHUS O
MEXaHU3MaX XUMHUYCCKUX PEaKIUid, TEPMOJMHAMHYCCKUX W KHHETHYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3ddextsi, opueHtantsl | u Il pona);
(aKTOJOTMYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U 0OE€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NeSATETLHOCTH YeJIOBEeKa, 00X HAyYHBIX MPUHITUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEPA0OTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
ONMCAHNU COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY NI COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPraHNICCKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMUMHYCCKUX PEAKIIMA U PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMHA  TOCPEICTBOM  COCTAaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

W3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN: yCTAHABIMBATH MPUHAIJIC)KHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIacCy/Tpynmne COeIMHEHWH, [JaBaTb UM Ha3BaHMUS 10 CHCTEMaTHYECKOU



Homenkinatrype (IUPAC) u mpuBOAuTh TpUBUATLHBIE HA3BaHUS IJISI OTIACITHHBIX
MPEACTABUTENICH OPraHUYECKUX BELIECTB (I3TUJIEH, AllETUJIEH, TOJIYOJ, TIIUUEPHUH,
ATWICHTINKONb, (eHOoN, (GOpMambIETHl, aleTaabIeTHl, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIJIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U3OIPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONpPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs M WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. BytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpTraHUYECKUX BEIIECTB: aJIKAHOB, IIMKJIOAIKAHOB, aJIKCHOB, AJIKaIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX MU CJOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOCIAUHEHUNH U aAMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIJeBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBAaTh ~ TE€HETUYECKYID  CBSI3b  MEXKAY HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

chOpMHPOBAHHOCTh, yMEHHUSI TMOATBEP)KJAaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSHHSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
CBIpbs (HEPTh, MPUPOHBIN T'a3, YTOJh), CIOCOOBI €ro NEPepadOTKH U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHUS — HAOJIOJACHUU, U3MEPEHUH, MOJICTUPOBAHUM, SKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHUSI PUMEHSITH OCHOBHBIE OTIEpPAIlU MBICIIUTEIHLHOM
NEATEeTPHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 000OIIEeHHEe, CHCTeMAaTHU3aIHIo,
BBISIBJICHUE TPUUYUHHO-CJICJICTBEHHBIX CBSI3€M — Il U3YUYEHUSI CBOMCTB BEIIECTB U
XAMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0onee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTH MAaTE€pUaIbHOTO EIMHCTBA MHUPA,



WCITOJIH30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XWUMUU IJIsi OOBSICHCHHS |
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHPOBAHHOCTh YMEHUH: POBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHAJIU3UPOBATH U OLIEHUBATh
C TIO3UIMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCJHEACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHSATUSI TPAMOTHBIX PEIIeHUuN mpolaeM
B CUTYallHUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIIMX OPraHUYE€CKUX BEUIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBaMHU M JIA0OPATOPHBIM OO0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBaHUS, MPEJACTABIAThH B pa3InuyHON dopme
pe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOTO TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOIHOM CPEJIbl U JOCTHIKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, MIHTepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIINIO, TTIepepadaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HanmeHnoBaHue pa3je/ioB U TeM KosmyecrBo yacos JJieKTpOoHHbBIE (HU(PPOBBIE)
n/m NporpamMmmMbl Bcero Konrpoububie IIpakTudeckne  00pa3oBaTe/IbHbIE Pecypehbl
padoThI
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 8 https://m.edso00.ru/61HH8J58X
M. bytneposa
Wroro mo paszneny 8
Pa3znea 2. YriaeBoaopoasl
I _
2.1 PEACIIBHBIC YIICBOAOPOARL — ATIKAHEL 5 https://m.edso0.ru/LC5J74CMA
LUKJIOAJIKAHBI
H :
2.2 PHPCACILHERIE YTIEBOMOPOARL- QIIKCHEL, 14 1 https://m.edsoo.ru/0BNBOPH31
AJIKaJIMEHbI, ATTKUHBI
2.3 Apomatndeckue yriieBoaopo/Ibl (apeHbl) 8 https://m.edsoo.ru/3KLA1L26M
IT
24 PHPOIIBIC HCTORIHIH JIICBONOPOAOR 4 https://m.edsoo.ru/RY6NBZAW4
U UX nepepadboTka
2.5 I"anoreHnpon3BOHbIE YTIEBOIOPOIOB 4 https://m.edsoo.ru/JI9OENZ9M
Wroro mo paszneny 35
Paspnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuptsl. Oenon 11 1 https://m.eds00.ru/TJI36WGJI5
KapOoHunbHbIE COETUHEHUS: alIbICT U IbI
3.2 U KeToHbI. KapOOHOBBIE KHCIOTHI. 21 1 https://m.edso0.ru/O2NWGJZU2

Crnoxusle 3¢upsl. Kupbl

3.3 VrieBobl 9

https://m.eds00.ru/962BYGF10



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2
https://m.edsoo.ru/962BYGF1O

Hroro no pazneny 41

Pa3znen 4. A3oTcoaepxamye OpraHudecKue coeIuHeHust

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEL. belku 12

Hroro no pazaeny 12

\ https://m.edso0.ru/K8B3H5PS1

Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ BBICOKOMOJIEKYIISIpHBIE COCTMHECHHS 6

‘ https://m.edsoo.ru/VLVADEWAB

Wroro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

[Ipenmer u 3HaueHKE
OpraHN4YeCKON XUMHH,
MPEACTABJICHHUE O
MHOT000pa3uH OPraHnIECKUX
COEAMHEHHI

DIEKTPOHHOE CTPOCHUE aToMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHbIE BO3MOKXHOCTH
aToMa yriepoja

KoanuecTBo 4acoB

Bcero KonTposibHbIe

padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/48G4H34K4

https://m.edso0.ru/0DI6T8LIR

XuMudeckasi CBsI3b B
OpPTaHUYECKUX COCTMHCHHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

https://m.edsoo.ru/C42CCDY5S

Teopus crpoeHus
OpPraHUYECKUX COCTMHEHUN A.
M. bytieposa

Bunsl n3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHAs.
OneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN

https://m.edsoo.ru/MIAFQ4PQO

https://m.edso0.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

IIpencrasnenue o
KJIacCU(HUKAIIUH 1
CHCTEMaTHYEeCKas
nomenkiarypa (IUPAC)
OpraHUYEeCKUX BEIIECTB

Knaccudukanus peakuuii B
OpraHUYeCcKOi XUMHU

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/M5DJY MP9M

10

11

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
oburast popmyrna,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

dOu3ndecKknue U XUMUYCCKHUE
CBOMCTBa aJIKaHOB
HaxoxneHnne ajkaHoB B

npupoje. CriocoObl MoyyeHus
U IPUMEHEHUE aJIKaHOB

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edso0.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

12

13

[ukmoankaHbl: o0Ias
dhopmyna, HOMEHKIATypa U
HU30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMHYECKHUX
CBOMCTB, CITIOCOOBI OTyYEHUS
Y IPUMEHEHUE

Pemenue pacu€THpIx 3a1a4 Ha
ONPEACIICHUE MOJIEKYIISIPHON
(hOpMyIIbI OPraHuYECKOTO

https://m.edso0.ru/Q4B59001A

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

BEIIIECTBA I10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOIAIINX
B ero cocrtas. CucremaTu3aius
1 000011IeHNE 3HAHUH 110 TEME

14

15

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmast popmyrna,
HOMEHKJIATypa, JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekys. CTpyKTypHas ¥ IHC-
TpaHC-U30MEPHS AJIKCHOB
duznyecKre U XUMUYECKUE

CBOMCTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

https://m.edsoo.ru/NCGOE2K0J

https://m.edso0.ru/6XZHRIRTW

16

17

18

19

20

Crnioco0pl mostyueHus u
MPUMEHEHHE AITKCHOB

ITpakTuyeckas padora Ne 1 mo
teMe "[lonydyenne sTuiieHa u
M3y4YeHHUe ero CBOMCTB"

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEAEIIEHUE MOJIEKYIIIPHON
(bopMyIIBl OPraHNYECcKOro
BelIeCTBa

AnKagueHsbl: CONpsIKEHHEIE,
U30JIMPOBaHHEIE,
KyMYJIUPOBaHHBIE.
Oco6eHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XUMHUYECKUE CBOUCTBA
CONPSKEHHBIX JTUEHOB

https://m.edsoo.ru/YS8ODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV

https://m.edso0.ru/M356GLRBE



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE

21

CriocoObI mosryueHust u
HNPUMEHCHHE aJIKaIeHOB

https://m.edso0.ru/KT8M1N272

22

AJIKVMHBI: TOMOJIOTUYECKHUI
psia, obmas popmyia,
HOMEHKJIaTypa, 3JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI, (PU3UICCKHE
CBOMCTBa

https://m.edsoo.ru/N65WYKD93

23

24

25

XUMHYECKHE CBOMCTBA
QJIIKUHOB

KayecTBeHHbIE peakuy Ha
TPOIHYIO CBSI3b

CriocoObl nostyueHus u
IPUMEHEHHE AJIKUHOB

https://m.edsoo.ru/MQ7AO03SUC

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agayu: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuuu

https://m.edso0.ru/Q7XMPZSRF

27

28

29

Cucremaruzanus 1 00001eHue
3HAHU 10 TEME

ApEeHBI: TOMOJIOTHYECKUH psfl,
obmas popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MoOJIeKYJ O€H30I1a U TOIyoa,
ux Qu3nvecKre cBOMCTBa

XUMHUYECKUE CBOWCTBA aPEHOB:
peaKuny 3aMEeIICHUS

https://m.edsoo.ru/I9DNOP1N8

https://m.edsoo.ru/WNGDLBK5D

https://m.edsoo.ru/FCNHX9WY'1



https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1

30

XUMHYECKUE CBOWMCTBA aPEHOB:
peaky NpUCOECTUHEHUS,
OKHCJIEHHE TOMOJIOTOB O€H301a

https://m.edsoo.ru/CSBNGDUCS

31

32

33

OCo0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Perienue pacuéTHpIX 331249 Ha
OIIpeJICIICHUE MOJICKYIISIPHOM
(hOpMyIIbI OPraHUIECKOTO
BEIIIECTBA

CriocoObl nostyueHus u
IIPUMEHEHHE apEeHOB

https://m.edsoo.ru/F2K2CB5PG

https://m.eds00.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

34

I'enetmueckas CBA3b MCXKIAY
Pa3JIMIHBIMU KJIaCCaMU
YriieBo4opoaoB

https://m.edso0.ru/1IX70M5T7F

35

Pacuétel o ypaBHEHUAM
XMMHYECKUX PEAKIIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHUMU T10 TeMe

https://m.edso0.ru/9VBZTY4PI

36

37

[Ipuponnsiit ras. [lomyTHeie
He(TsAHBIE ra3bl

KaMeHHBIH yrosib U MpOyKThI
ero nepepaboTKu

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u ciocoOs! e€
nepepabotku. [Ipumenenune
MPOAYKTOB MepepaboTKH
HepTH

https://m.edso00.ru/ORE9Y2CYG



https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

39

['enernueckas CBsA3b MEKIY
Pa3IMYHBIMU KJIaCCaMU
YIJIEBOJOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"asiorenonpoun3BoaHbIE
YII€BOJOPOIOB: IEKTPOHHOE
CTPOCHUE; PEaKLUH 3aMELICHUS
rajoreHa

https://m.eds00.ru/XX94BSSGR

41

[elicTBue menoueii Ha
raJIOTeHIIPOU3BOIHBIC.
B3aumoneiicteue
JTUTAIOT€HAJIKAHOB C MarHUEM
U IIUHKOM

https://m.edsoo.ru/FF11CTOKA

42

43

44

45

Cucremaru3zamus u 00o0meHne
3HaHUH 10 paszueny
"YraneBonopoast"

KonrtponbHas pabora no Teme
"Yranesonopoast”

[IpenenbHbIe OAHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUH P,
obmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpHUs,
HOMEHKJIaTypa,
Kkiaccudukanus, puznyeckue
CBOMCTBA

XUMHUYECKUE CBOUCTBA
MPEIEIbHBIX OJJHOATOMHBIX
CIIUPTOB

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

https://m.edsoo.ru/EJHI0TT50

https://m.edsoo.ru/I9INSKPMLB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

CriocoObI mosryueHust u
HPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

47

IIpocteie 3¢upsr:
HOMEHKJIATypa 1 U30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XMMHYECKHX CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIIIMKOJIb U TIIMLEPHH,
uX (pU3UYECKHe U XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/KMYAEBG5AX

49

50

51

CriocoObl nostyueHus u
IIPUMEHEHUE MHOTOaTOMHBIX
CIIUPTOB

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
¢du3nyeckre CBONUCTBA.
TokcuuHocTs (heHoNa

XumMuyeckue cBoiicTBa (heHona

https://m.edsoo.ru/EU9L4B5H6

https://m.edso00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

52

53

54

CrniocoOsl mostyueHus u
IpUMeHeHue (heHona

ITpakTruueckas padora Ne 2.
Pemienue skcrepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benonsr"

Cucremaruzanuys u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edso0.ru/J7BOQOOWB6

55

Anperuapl ¥ KETOHBI:
OJICKTPOHHOC CTPOCHHUEC

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

KapOOHMILHOU TPYIIIBI;
TOMOJIOTUYECKHE Psi/IbI, O0IIast
bopmya, uzomepus u
HOMECHKJIaTypa

56

AJbIerupl ¥ KETOHBI:
¢du3nveckre CBONCTBA;
peaKkLuy IPUCOCAUHCHHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

59

Peakuuu okucinenus u
KaueCTBEHHBIC PEAKIIUH
ATBIETUIOB U KETOHOB

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

O,Z[HOOCHOBHBIG npCacC/IbHBIC
Kap60HOBBIC KHCJIOTHI,
0COOEHHOCTHU CTPOCHHUA UX
MOJICKYII

https://m.edsoo0.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC

https://m.edso0.ru/SAG3IMM12R

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
(bu3nueckue cBOcTBa

https://m.edso0.ru/88RK8HSL4

61

XHWMHYECKHE CBOMCTBA
MpeieIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

63

Oco6eHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

OcoOEHHOCTH CBOWCTB:
HETpeIeIbHBIX U

https://m.edsoo.ru/NCRPAK4Z0Q

https://m.edso0.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

64

apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeH BBICIIAX
KapOOHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/ASMOKWR52

65

66

67

CriocoObI mosryueHust u
MIPUMEHEHHE KapOOHOBBIX
KHCJIOT

Cnoxxubie 3(upsr:
TOMOJIOTUYECKHH psifl, 0Ommas
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

dusnyeckue U XUMHYECKHE
CBOMCTBa 3(UpOB

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6

68

69

Pemenue pacu€THpIxX 3a1a4: 110
YPAaBHEHUIO XUMHYECKON
peaxkuuu, Ha ONpeeIICHNue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEIECTBA
[IpakTnueckas padora Ne 3.
Pemenne skcriepuMeHTaIbHBIX
3agau no Teme "KapOoHoBbIe
KuCA0ThL. CroxxHbIe 3¢ups"

https://m.eds00.ru/K51200HVD

https://m.edso00.ru/OGEJG1Z6Q

70

XKupsl: ctpoenue, puznueckue
Y XMMHYECKHE CBOMCTBA
(runpoinus)

https://m.edso0.ru/9SIVVGAD3



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

OcoOeHHOCTH CBOMCTB KUPOB,
COJIepIKAIINX OCTATKH
HETPeICIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoje

https://m.edsoo.ru/HAIOMQY A6

72

Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KUCJIOT, UX
Moroltee aevictsue. Ilousarue o
CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

https://m.edsoo.ru/YPLLOQUE7?

73

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCJIOPOJCOAEPIKAIINX
OpraHUYECKUX BEIIECTB

https://m.edsoo.ru/A8FI5XVSU

74

75

76

77

Pacuétel o ypaBHEHUAM
XUMHYECKUX PEAKIUI

Cucremaruzanus 1 00001eHue
3HAHUH 10 TEME

OOw1ast xapakTepUCTHKA
YTJIEBO/IOB M KilaccuuKanus
yIIA€BOJIOB (MOHO-, - U
HoJIucaxapu/ibl)
Mounocaxapubl: pu3nuecKue
CBOWCTBA U HAXOXKJICHHUE B
pupoe

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWM8F7D7

https://m.edso0.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHne rroKo3sl, e€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTH
opraHusma

https://m.edso0.ru/6LS9BLN9Q



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

Jucaxapupl: caxapo3sa,
MajbpT03a U JaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHIOB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3ndecKue u
XMMUYECKHE CBOWCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/52Z6UKUNG

81

82

83

[ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIX 3a71a4 Ha
oIpejiesicHUE JI0JIM BbIX0/1a
MPOJYKTA PEaKIUU OT
TEOPETUIECCKH BO3MOIKHOTO
Cucremaruzanusa 1 0000IIeHnE
3HAHUU TIO pa3aeny

https://m.edsoo.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

84

KonTponbHas pabota no teme
"Kucnoponconep:xaiue
OpraHu4ecKue coeAuHeHus"

https://m.eds00.ru/40ZT3216M

85

AMUHBL: KJTaccuuKkanms,
CTPOEHHE MOJIEKYJI, 001I1ast
dhopmyna, nzomepus,
HOMEHKJIAaTypa U GU3NYECKUE
CBONCTBA

https://m.eds00.ru/64T9T10Z2V

86

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo0.ru/MYC4DL1GD



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD

87

AHUIMH: CTPOCHHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObI mosryueHust u
IpUMEHEHHE alTn(aTHIECKUX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHCIIOTEI:
HOMEHKJIaTypa U U30Mepus,
¢busnveckne CBONCTBA.
OTtnenbHBIC IPEACTABUTENH 0L
AMUHOKUCJIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHUECKHEe CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrHYeCKOe 3HAUECHHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICNITHIOB

https://m.edsoo.ru/I16QZ981XZ

91

92

benku kak npupoHbIe
MIOJINMEPBL; CTPYKTYPhI OEJIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

https://m.edso00.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

93

A3oTcoaep:kaime
IreTCPOUUKINYICCKHUC
coennHenus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJib

https://m.edso0o0.ru/6 A9U8JK1G

94

[IpakTnueckas padora Ne 4.
Pemenue skciepuMeHTATBHBIX
3aJ1a4 10 TEME
"A3oTcoaepkaliue
OpraHu4ecKue coeauHeHus"

https://m.edso0.ru/NC46Z2YR7



https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7

95

[TpakTuyeckas pabora Ne 5.
Pemenue skcniepuMeHTAIbHBIX
3a7ad4 1o teMme ""Pacrio3zHaBanue
OpraHNYeCKUX COCTUHECHUI"

https://m.eds00.ru/4AGSLO35TE

96

KonrponsHas pabora o teme
"A3oTcoaepkaiiue
OpraHUYeCKHUe COeTUHEHUA"

https://m.edso00.ru/R69Q6G80OU

97

OCHOBHBIE TTOHSITUSA XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHNH U METOIbBI UX
CHUHTE3a —IOJIMMEPU3ALUs U
MMOJIMKOHICH CaIlHs

https://m.eds00.ru/7SVQS1I0N

98

99

100

101

[lmactmaccel. YTunuzauus u
nepepaboTKa IIacTuka

DnacToMepbl: HaTypaJlbHbBIN
CUHTETUYECKUE KayUyKH.
Pe3una

BomokHna: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepBI
CIICIUAJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3as1a4 mo TeMe "Pacno3HaBanue
IUIACTMACC U BOJOKOH"

https://m.edsoo.ru/IU7EQ648Y

https://m.edsoo.ru/SO6ALFPLS

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

102

O0600611eHre U cucTeMaTH3alus
M3Y4YEHHOI0 MaTepuaa 1o
TeMe "BbICOKOMOTIEKYIIIpHBIE
coequHeHus"

https://m.edsoo.ru/REGCOZS45



https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



IPOBEPSEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEero
001ero ooOpazoBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

11

OCHOBOIIOJIATAIOIIME MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, U30TOIIBI,
JNIEKTPOHHAsE 000Ji0YKa atoma, S-, p-, d-3JeKTPOHHBIC OpOHTAIN
aTOMOB, OCHOBHOE U BO30YKJIEHHOE COCTOSTHHE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENIBHOCTh,  CTENEHb  OKUCIIECHHUS,
XUMHYECKass CBs3b (G- M 7-CBsI3b, KPATHBIC CBS3M), THOPUIM3AIINS
ATOMHBIX OpOMTaNel, KpucCTaIIM4ecKas peméTka, MOjb, MOJSpHas
Macca, MOJSIPHBI 00BEM, MOJIIpHAsS KOHIEHTPAIHs, PacTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAITIOTUAPATHI, YTIEPOAHBIN
ckeneT, (YyHKIUMOHANbHAS TPYINa, PaJuKall, U30MEphl, CTPYKTypHas
dopmyna, wu3omepusi (CTpyKTypHas, Treomerpuueckas  (Uuc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUM psJl, TOMOJOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJI- U a30TCOJEPIKAIINE COETUHEHUS, OMOJIOTUYECKH aKTHBHbBIE
BellecTBa (YrJieBOAbl, XKUPbI, OEITKH), MOHOMED, TOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COEIUHEHHS, KPEKUHT, PH(POPMUHT,
TUINBl XMUMHMYECKUX PEAKIUl (OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30- W DHAOTEPMUYECKHE, pPEaKIMM HOHHOrO OOMEeHa, TroMo- U
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, NEKTPOJIMTHI,
HEDJIEKTPOJIUTBI,  JJIEKTPOJIUTUYECKAass  JAMCCOLMAIMs,  CTENEHb
JUCCOLIMAIINU, OKHCIUTENb, BOCCTAHOBUTENb, AJIEKTPOJIN3, CKOPOCTh

XUMUYECKON PeaKluu, XUMHUIECKOE PABHOBECHE)

1.2

1.3

TEOPUH M 3aKOHBI (TEOPUS XUMUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOTUTHIECKON THUCCOIUAIINH,
[Tepuoanueckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUSI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU
BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSX

MPEACTaBICHUS 0 MEXaHu3Max XUMHYECKHUX peaKkuuid,

TCPMOANHAMHUYCCKUX u KHHECTHYCCKHNX 3aKOHOMCPHOCTAX nx

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUU, TUCIICPCHBIX CUCTEMAX




1.4

1.5

(akToJIOrHUECKUEe CBEIEHHUS O CBOMCTBaX, COCTaBe, MOJIYYCHHUU U
0e30macHOM  HCIOJb30BAHUM  B@KHEHIIMX  HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB B OBITY M NPAKTUYECKOH AEATeNbHOCTU

YECJIOBCKA

o0IMe Hay4YHbIe IPUHIUITBE XUMUYECKOTO ITPOM3BOJICTBA (HA pUMepe
IPOM3BOJCTBA CEPHOW KHUCIOTHI, aMMHaKa, METaHOJa, MepepadoOTKU
HeTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XapaKTCPHBIC TIPU3HAKKW W B3aMMOCBA3bL H3YUYCHHBIX HOH;ITI/If/’I,
MNPUMCHATH COOTBCTCTBYIOIIMC IIOHATUSA IIPHU OIMMCAHUW CTPOCHHUA U

CBOMCTB HEOPTraHNYCCKUX U OPraHNYCCKUX BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

2.2

3.1

B3aHMMOCBS3b XHUMHUYCCKUX 3HAHUM C MOHATHUSIMH U npeacTaBJICHUAMU
APYyrux npeamMeToB Il 0osee 0CO3HAHHOI'O ITOHMMAHMS B OOBSICHEHUS

CYIIHOCTHU MAaTCPUAIBHOI'O €AUHCTBA MHpPa
C(bOpMI/IpOBaHHOCTB YMEHHA UCIIOJIB30BATh:

HAanMMCHOBaHUA XHMHUYCCKHUX COC,I[I/IHGHI/Iﬁ MCKAYHAPOAHOI'0O COHO3a
TGOpCTH‘IGCKOfI n HpHKHaHHOﬁ XMMHU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIMIMUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CeCKHuX H

HCOPIraHUYCCKUX COCIMHECHU M

3.2

4.1

4.2

XMMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUs! (POPMYJT HEOPraHMYECKHX
BEIIECTB,  MOJEKYISIPHBIX M  CTPYKTYpHBIX  (pa3BEpHYTHIX,
COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHu4eCKUX BELECTB
CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH!

HEOpraHWYECKHE BEIIEeCTBA, CAMOCTOSTEILHO BBIOMPAaTh OCHOBAHUS U
KPUTEpUH IS KIacCU(UKAIIMY U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

OpPraHrnv4cCKrUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHsA H

KPUTEpUH IS KJIacCU(DUKAIIMY U3Yy4aeMbIX XMMUYECKUX OOBEKTOB

4.3

M0 Pa3InYHbIM TpPU3HAKaM (YMCITYy M COCTaBY pEarupyroliux BEIIECTB,
TerioBoMy d(hQEeKTy peakiuu, HW3MEHEHHUIO CTETEeHEH OKHCICHUS

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y49aCTruro KaTaszaTopa)

ChopMupOBaHHOCTh YMEHHS XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSHHH) U MOHOB
XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cuCTEMBI
J.N. MenpaeneeBa i uX BaJ€HTHbIE BO3MOKHOCTH, UCIIOJIb3YS MIOHSITHS

S-, p-, 0-35IeKTpOHHBIE OPOUTANIN, SHEPTETHYECKUE YPOBHU




ChopMupoBaHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpynmnam

CdopMUPOBAaHHOCTh yMEHHS COCTaBISTh YPABHEHHUS XUMHYCCKHX

peaxkiuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit MIOCPEIICTBOM
COCTaBJICHUS SJIEKTPOHHOT0 0ajaHca ITUX peaKuit

YpaBHEHUS pEaKIMUH pa3IUYHbIX THUIIOB; TOJHbIE M COKpAIIEHHBIE
yYpaBHEHUS pEaKIUil HOHHOrO OOMEHa, YYMTHIBAsi YCJIOBHS, IpH
KOTOPBIX 3TH PEAKIMHU YT 10 KOHLIA

peakiuil TUApOoNu3a, peakuuil KOMIUIEKCOOOpazoBaHusi (Ha MpUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

8.2

Ha KOHKPCTHBIX IpHUMEpax XapaKTCp 3aBUCHUMOCTH peaKHI/IOHHOf/'I
CIIOCOOHOCTH OpraHn4CCKux COCI[I/IHCHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G' n TE-CBH3I/I), B3aMMHOI'O BJIMAHHA aTOMOB H
rpymi aToMOB B MOJICKYJIAX, a4 TaKXKC OT 0COOEHHOCTEN peain3alinin

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHWA peaKIII/Ifl

XapaKTCPHBIC XWUMHNYCCKHUC CBOMCTBA BCIICCTB COOTBCTCTBYHOIIMMU

JKCIIEPUMEHTAMMU U 3aIIUCSMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUH (IpOCThle BEIECTBA, OKCUIBI, THUIPOKCHIBI,
COJIM; YTJIEBOAOPO/IbI, MPOCThIE 3PUPHI, CIUPTHI, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBl, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, YMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSM XHUMHYECKHUX PEAKIUN C HCIOIb30BAHHEM

(bI/ISI/I‘ICCKI/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKIIHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JIOTH, BBIXO/1A MPOAYKTA pEeaKIIUU

10.3

TerI0BOTO 3¢ deKTa peakiui

10.4

00BEMHBIX OTHOIIIEHUN Ta30B




10.5

110 HAXOXKJCHUIO XMMUYECKON (pOpPMYIIbI BEleCTBa

11

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUI
IPUPOJBI, HCHOJB3YEMBIX B €CTECTBEHHBIX HayKax U YMEHHUE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U AJIs1 OOBSICHEHUS XUMUYECKUX SIBIECHUH, UMEIOLIUX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKa U B IOBCEIHEBHOMN

KU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUSA O
COCTaBE M CBOMCTBax BEIIECTB MJISI IKCIEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakuuii ¥ MPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA ISl OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYUHYIO MPHUPONY; Ui NPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

CdopMupoBaHHOCTHh YMEHHUSI INITAHUPOBATH U MPOBOJUTH XUMUYECKUIN
HKCIIEPUMEHT (IIOJIyY€HHUE U W3YYE€HHUE CBONCTB HEOPTaHMYECKUX U
OpraHMYECKUX BEILLECTB, KAueCTBEHHBIE pEAKLIHUU YIIIEBOJAOPOJIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OPIraHUYECKUX BEIIECTB,
pelieHrne  SKCIEePUMEHTANbHBIX  3aJad 10  pacro3HaBaHHUIO
HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB) C COOIIOJACHHUEM MpPaBUI
O0e3omacHOr0  OOpamieHusi C  BemecTBAaMH H  JJAOOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHpPOBaTh LIEJU UCCIEA0BAHUS; MIPEACTABIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAJIU3UPOBAaTh U

OLICHUBATHL UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGpOpMAallMM B PAa3JIMYHBIX HCTOYHMKAX (Hay4yHas M
yueOHO-HayuyHas JIuTepaTypa, CpeliCTBa MaccoBOW MH(pOpMalUU, CETh
WutepHer u JApyrue), KPUTUYECKH AaHAIM3UPOBaTh XHMHYECKYIO
uHpOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTaBJIEHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, yMEHHUS MPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCJICACTBUI OBITOBOM M MPOW3BOJCTBEHHOMN NEATEIHHOCTH YEIIOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HaBaThb  OMACHOCTh  BO3JEWUCTBHUA HA  JKUBBbIE  OPraHU3MBbI
ONpPEENEHHBIX BEIIECTB, MOHUMAs CMBICI TOKa3aTells MpeAeIbHOU

}IOHYCTI/IMOI)’I KOHOCHTpAIU, W TOACHATH Ha IMpUMEpax CITOCOOBI




YMCHBIICHUA U HNPCAOTBpAIICHUA HX BPCAHOIO BO3I[€I‘/JICTBI/ISI Ha

OpraHusMm 4CJI0BCKa



INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
11O XUMHNH

Kon
1

11

1.2

1.3

14

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenue BeniectBa. CoBpeMeHHasi MOJIeNIb CTPOeHUs aToma. Pacripenenenue
AJIEKTPOHOB IO DJHEPreTHYecKHM YpoBHiIM. Kiaccudukanms XuMHUYeCKHX
areMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPreTUYECKHX YpOBHEH aToMOB (S-, p-,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS

KoH(urypauus aroma. BaneHTHbIE 37IEeKTPOHBI

Ilepuonuueckas cucrema xumudeckux siemeHToB JI.M. Menneneesa.
®usnueckuit cmbica [lepuoguueckoro 3akona /I.1. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH H3MEHEHUSI CBOWCTB 3JIEMEHTOB M HMX COEAUHEHHH 10
nepuoaM M TrpylnaM. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB MPOCTBIX

BCIICCTB, BOAOPOAHBIX COCHHHeHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIIOB
BaneHTHOCTb. :‘)HeKTpOOTpI/ILIaTeHBHOCTB. CreneHb OKHCIICHUSA

Bupl xumuyeckoi cBs3M (KOBaJIEHTHasl, HOHHAS, METaJUIMYeCKast, BOJOPOHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIspHbIE B3aUMOJCHCTBUS.
BemectBa  MOJEKYISpPHOTO M HEMOJIEKYJISPHOTO  CTpOeHusA.  Tumsl
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIMA

KPUCTAIIIMYECKON PeIETKU

1.5

1.6
1.7

1.8

1.9

XuMuueckas pcaKknus. KJ'IaCCI/I(l)I/IKaI_II/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOPraHUYECKON U OPraHM4eCKON XUMHHU. 3aKOH COXPAHEHMsI MacChl BELIECTB
CKOpOCTb peakinu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
TennoBble 3¢ GeKThl XMMUYECKUX peakiuii. TepMoxumMuyeckre ypaBHeHUS

OOpartumble peakiuu. XUMH4eckoe paBHOBecHe. (PakTophl, BIHMAIOIIKE Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

OnexTponuTHueckas auccouuanus. CuibHbe U ciadble 3nekTposnuThl. Cpena
BOJHBIX PAcTBOPOB BEUIECTB: KHCNas, HeWTpanbHas, mienouyHas. CTeneHb

JUCCOIINallH. Peakmun noHHoro oOMeHa

1.10

IMunapomms comneit. MonHoe nipoun3Benenue Bobl. Bomopoauerit mokasarens (pH)

pacTBopa

1.11

1.12

CnocoObl  BbIpaXEeHHs  KOHLEHTpAllUM  pPacTBOPOB:  MaccoBas  JIOJIA
pacTBOPEHHOIO BEILECTBA, MOJIApHAs KOHUEHTpauusd. HaceblmeHHble u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOFI/II[paTLI

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaKkIuu. IloBegeHue BelIECTB B cpeaax €

pa3HbIM 3HaUYeHHEeM PH. MeToIpl 2JIEKTPOHHOTO OaaHca




1.13

DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEN

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHUM. Homenkiarypa

HEOPTraHUYCCKUX BCIICCTB

2.2

2.3

2.4

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TaJOTEHOB, CEphbI, a30Ta,
dochopa, yraepoga W KpPEeMHHSA) M HUX COCIUHECHHHA  (OKCHIOB,
KHCJIOPOJICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN)

I'eneTnyeckas cBsi3b HEOPTaHUUECKUX BEIIECTB, MPUHAJICKAIINX K

Pa3IM4IHbIM KJ1acCaM

2.5

Wnentndukanus HeOpranndeckux coennHeHnii. KauecTBeHHbIe peakuny Ha

HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OCHOBHBIE IIOJIOKEHUS TCOPHUU XHUMHUYCCKOIO CTPOCHUA OPraHUYCCKUX
coenuHeHuil A.M. bytnepoBa. YriiepoHblii CKeleT OpraHu4eckoi MOJIEKYJIbI.
KpaTHOCTh XMMUYECKOW CBSI3U. S- M P-CBs3H. SP3-, SP2-, SP-TUOpUAM3aIMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoeHust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepus u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW  rpymme. OpueHTauuOHHbIE  A(PPEKTHI

3aMECTUTEIIEN

3.3

3.4

3.5

[IpencraBinenue o knaccudukanMy OpraHudeckux BeriecTB. HomeHkmatypa
OpPTaHMYECKUX COEJAMHEHUN (CHCTEMaTHuecKas) W TpUBHAJIbHbIE HA3BaHUA

BaKHEHIIINX HpCI[CTaBHTeJIefI KJIACCOB OPraHNYCCKUX BCUICCTB

CBO60,[[HOpa,I[I/IKaHBHBII>'I M HOHHBIM MEXaHH3MEI peakuunu. Ilonsatue o

HykJieopuie u snexrpoduiie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiineBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHUE,
TEPMUYECKOE Pa3J0KEeHHE, KPEKUHI, u3oMepusanusi, ropenue. [lomyueHue
ankanoB. [{uxnoankanel. Cnenuduka CBOWCTB IUKIOATKAHOB C MaJlbIM

pa3MepoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUA U paIUKAJIBHOT'O 3aMCIICHUA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKklMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTaIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojauMepu3ayy. IIpoMblnuieHHble W J1a00OpaTOpHblE CHOCOOBI MOMYYEHUs

AJIKCHOB




3.7

Ankaguensl. XMMHYECKHE CBOMCTBA aJIKaJUEHOB: PEAKLMHU IMPUCOEIUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOPEHU U noauMepusanuu. [loxydenue

AJIKaIUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THAPOTAIOreHUPOBAHKE) KaK CIOCO0 MOTyYeHHUS
MOJIMMEPOB U APYTuX MOJE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['openue
alETUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATypHOIO IUIAMEHHU Ul CBApKH U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWUMHYECKHE CBOMCTBa O€H30JIa: PEAKUUU DIIEKTPOPIILHOTO
3aMelIeHHs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyousa. [lonyyenue Gensona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUs ¥ IPUMEHEHUE apOMATHUECKHUX YIIIEBOJIOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHHUS  HATWYUs
THUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMH  Kak  Ccrmoco0  MOITy4eHUs
pacTBOpUTENIeld, BHYTPU- M MEXMOJIEKYJsipHas Jerujaparauus. Peakuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENHU MPEAEIIbHbBIX

MHOI'0OQaTOMHBIX CIIMPTOB

3.11

3.12

®enon. XuMmuueckue cBOMCTBa (eHosa (peakiuu C HAaTpUEM, THIPOKCHUIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpaernapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaenicteue ¢ ruapokcuom Meau (I1). Tlonyuenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIIMPTOB, Truaparanusa ancTUJICHA. AHGTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XUMHYECKHE CBOMCTBA MPENEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MYpaBbUHOM
KUCJIOTHL. [lonydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, QJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bricime

MMPpEACIIbHBIC U HCITPCACIIbHLIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
nUIeBo u nmapdroMepHoil mpoMbInuUIeHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLIEPUHA M BBICIIMX KapOOHOBBIX KHUCIOT. XHMMHUYECKHE CBOMICTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHHe. ['Maponus, wiM OMbBUICHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIONYYSHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIX BBICIIHX Kap60HOBI>IX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAaKUMM C YYacTHEM CIHMPTOBBIX H
IBJICTUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumMenenue rimtoko3bl, e
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunos. [lonucaxapuasl: kpaxmall, IMUKoreH. CTpoeHne MaKpOMOJIEKYII
KpaxMmayla, TJIMKOI€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
3¢upoB 1emmono3sl. IloHAaTHe 00 MCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OpTaHUYECKUE OCHOBAHUS: PEAKIIUHU C BOJOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[lonydyeHrMe aMHMHOB QJIKWIMPOBAHUEM aMMHAKA U

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJTICBOJOPOJA0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHl KaKk amM(OTEpHBIE OpPraHUYECKHE
coeauHeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyronme Oenku. XHUMHUYECKHe
CBOIiCTBa OEIKOB: THAPOIIN3, IeHATYypallysl, KaYeCTBEHHbIE (IIBETHBIC) PEAKIIHH

Ha OeJKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTH CBOWCTB IIOJIMMEPOB OT
cTpoeHUs! MoyieKya. OCHOBHBIE CHOCOOBI MOJYYEHHsI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peaky MoJuMepHu3aiy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

WNnentudukanus opraHnyeckux coeMHeHni. Pemienne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTaHUYCCKUX BCIICCTB

3.20

4.1

4.2

I'eneTnueckas cBsA3b MEXKIY KJIACCAMH OPTaHUYECKUX COEIUHEHUN

XuMuS U KU3Hb

XuMus B ToOBceAHEBHOW >ku3HU. [IpaBuna GezomacHoi pabOTBl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBOI XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM

rasbl, UX COCTaB U ncnoib3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKH YI‘J'ICBOI[OpOI[OB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro

nociencteust. Oxpana ruzgpocdepsl, ToYBbl, aTMOChepsl, GIOpbl U (HayHbI OT




XUMHYECKOro 3arps3HeHus. Ilpobrema OTX0MOB M TMOOOYHBIX TPOIYKTOB.

AJIBTepHaTI/IBHBIG HUCTOYHHKU SHCPTHUUN

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX

BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nsetHas  Metayuryprus. CTexkino M CWIMKAaTHas — IPOMBIIUIEHHOCTb.
[IpombiieHHas  opraHudeckas xumus. CbeIpb€  I1  OPraHUYECKOU
IIPOMBILUIEHHOCTH

5 Tunsl pacu€THbIX 3a7a4
51 Pacuérel macchl BemecTBa miin 00bEMa ra30B O U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, Macce WiIK 00BEMY OHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEIICCTB

5.2 Pacuérsl TemmoBoro 3¢ dexra peakuuu

5.3 Pacuérbl 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMHUECKUX PEAKIMIX

5.4 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

' OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 Pacuérer maccoBoii miin 00bEMHOMN JTOJIM BBIXOJIa TTPOJIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOXKHOTO
Pacuérel macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOILYKTA PEAKIIUHU, €CIH
5.6 | 01HO U3 BEWIECTB JaHO B BUJIE PACTBOPA C ONMPENEIEHHOM MACCOBOM J10JIeH
PacTBOPEHHOIO BEWIECTBA
5.7 Pacuérsl ¢ ncnonb3oBaHMEM MOHATHI «MaccoBas JOJI», «MOJISPHAS
' KOHIICHTpALUs», KPACTBOPUMOCTHY
Haxoxaenne MosekyinsipHOi (opMyJIbl OpraHMUYECKOI0 BEIIECTBA 10 €T0
5.8  IOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIHMX B €r0 COCTAB, WU 110

HPOAYKTaM CrOpaHus




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus; 10 kimacc. yrny6iaennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpHOE 0OIIECTBO
«3narensctBO «lIpocBemienue»

* Xumus. 10 knacc. I'abpuensia O.C., Octpoymon W.I'., Cnaakos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

htths://m.edsoo.ru



