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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aZanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKXKe s
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
noApOOHYI0  HHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

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

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHKEHHM OOydarommxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

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



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 UHTEPHPETALUIO 1IeJIeH U 3a/1a4 U3YUYEHUs MpeaAMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Y€HMEM XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEPKAHUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQUIs O0yUEeHHS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJNEHHOrO W3Y4Y€HHUs HampaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJTy4YEHHSI XUMUYECKOTO 00pa30oBaHUs
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B »T011 CBSI3M M3y4deHue npeaMera « XuMHush»» OpUEHTUPOBAHO TPEUMYIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIIEr0 IMOJMY4YeHHs] XHMHUYECKOro oOpa3oBaHUS B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33[a4 BOCIUTAHUSA U COLUAIBHOIO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE y HHUX OOMIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngomuMu npeaMera «XMMUsS» Ha YPOBHE yTiayOnIEHHOTO M3y4eHHUs
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusix 6a30BOro v yriry0iaEHHOTo ypoBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HAaHUU TIOJy4YaeT ONpeleiIEHHOE TEOPETUYECKOE JOMOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUM 0 XUMHUUECKHUX 3JIEMEHTAX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanyeckoil CUCTEMBI XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocoloe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuaia rno oomei xumuu. [Ipu n3yyenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHNS O CTPOEHUHU BELECTB U APYTOE.

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



pPacCMOTPEHHUsI XUMHYECKON OpraHu3alny KIETKA KaKk OMOJOrMYECKOM CHUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3ydeHHEe MpenMera «XUMHs» Ha yriayOlEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriry 0J1EHHOM ypOBHE TaKxke,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Pemenne 3o 3aaa4un Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa TMpeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

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

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI Mupa: GyHAAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWsS XHUMHUYECKHX PEaKUUl, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XUMHUH, JJII OOBIACHEHUS U



MIPOTHO3WPOBAHUS SIBICHWUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JI€ATEIHOCTU YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

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

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0OIIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpMHPOBAHHE Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOTO IMPUPOAOIOIH30BAHNUA,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctaiset 204 yacos: B 10 kinacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B HeZlelo).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSIX. TUIBI THOpUIM3AIIMN AaTOMHBIX OpOUTANIeH yriaepoa.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBienne o KilacCU(pUKALMKM OpraHMYeckux BewiecTB. lloHsTHe O
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyTJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHHME MOJEIEH MOJIEKYJl OpraHUYECKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, oOmas ¢hopMmysa, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JETUJIPUPOBAHUS, UKIN3AIMA, TUPOJIN3a, KPEKUHra, ropeHus. [Ipencrasinenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOMCTB MAJbIX (ITUKJIOTIPOIIAH, IIUKI00yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX opOuTaniel yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepusanuu u okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-ipucoenuuenue. [lonmuMepusanus cConpspkEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, SP-
ruOpuan3aims aTOMHBIX opOuTaneil yriaepoga. Ou3nyeckue CBOMCTBA AJIKHUHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyUYEHUS U MPUMEHEHHE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMHU 3aMelIeHNs B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcoOeHHOCTU
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yroiib ¥ mpoayKThl ero nepepadotku. CrocoOsl nepepaboTku HETH:



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

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAJJIOOPTaHUYECKUX COCIUHEHHUSIX. Hcnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJI YTIIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIAa U METAHOJIA
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKOAb W TIulEepuH. DPuznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopuIbLHOTO 3aMelieHus. JleiicTBrue Ha
opranu3Mm denoBeka. CriocoObl MOTydeHUs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crnioco06s!I osTydeHus U npuMeHenue geromna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DPu3MuecKue CBOMCTBAa AallbJIETUAOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus u HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMN, PEAKIUU C YYacTHEM YIJIEBOAOPOJIHOTO paJuKaja.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTenu BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKMPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuasl). MoHocaxapuIpl: TJIOKO3a, (pPyKTo3a, rajgakrosa, puodosa,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuisl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M UEJUI0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHE, TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHUe aHUJIMHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudarthuueckux aMuHoB. l[lonydenue aHwivHa U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peaklus TMOJIUKOHJCHCAIIMU, O00pa3oBaHWE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEaKLUU Ha OEJIKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKale OpraHudeckue CoeIMHeHUs» U «Pacno3HaBanue opraHM4ecKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

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



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

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

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DaKT, TUNOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOEe COCTOSHHE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTE3, NbIXaHUE, OEJTKW, YIJIEBOJbL, KHUPbI, HYKICHMHOBbIE KHUCIOTHI,
(bepMeHTHI.



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

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoanyeckas cucrtemMa XUMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOYKHBIX BEIIECTB 110 IPYIIIAM U IIEpUOAaM. 3HAYEHHUE IEPUOTUIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBsI3U. [lonsipHOCTD, HAIIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MIPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHUs MacChl BEIECTB; 3aKOH COXPAHEHUs W NpEeBpalleHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE ¥ reTEPOTreHHbIE peakuu. Katann3 u kaTanu3aTopsl.

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

Onektponutuyeckass aucconuanus. CulbHbIE W CIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

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

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCHAA BOJOPOJAa B TMPHUCYTCTBUM KaTalW3aTOpa, MOJEIHN
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOH pEaKIMU M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHbIe W MPOMBIIUICHHBIE CIIOCOOBI MOJTYyUYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

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



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

A3zor. HaxoxneHue B Tmpupojie, CHocoObl MOMy4yeHUus, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrnocoObl MOIydeHUs, (U3MYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIAOM, H €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileprondeckoi cucTeEMEe XMMUUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METaJUIOB: TUAPOMETAILITYPIHUs, MMUPOMETAJLTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mas xapakrepuctrka MetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

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



OOmasi xapakTepucThuka MeTawioB moOouHbix mnoarpynn  (B-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHlla M €ro COCIWHECHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

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

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHUJIA IIUHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [[puMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Yy4YEHHE KOJUIEKIMH «MeTallbl M CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJIOMUHHS W LHHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsaTue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJYYeHUs] BaXKHEUIIMX BEIIECTB (HAa MpUMeEpe MPOM3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

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

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



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

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

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

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

Pacuérurle 3amaun.

PacuéThl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHONM MaccoBOW AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKorM XuMHH B 11 Kilacce OoCyIIeCTBISIETCS YEpE3 UCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KIacCU(PUKAILUS, MEPUOIUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

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

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

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepuabl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAsI MTPOMBIIICHHOCTD,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.






TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOCHHUS OPTAaHMYECKUX CoeAMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
91 [IpenenpHbIE YTIIEBOIOPOIBI — ATTKAHBI, 5
[IUKJIOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomarnyeckue yrieBoa0pobl (apeHbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJAOPOIOB H UX 4
nepepaboTka
2.5 l"asnioreHnpor3BoOAHbBIE YTIEBOAOPOIOB 4 1
Hroro mo pazneny 35
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs
3.1 Crnuptsl. Genon 11 1




KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U
3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21
a¢upsl. XKupbr

3.3 YrneBojbl 9

Hroro mo pazaeny 41

Pa3nen 4. A3oTconepxamme opraHudeckne coeIMHeHus1

4.1 AMUHBI. AMUHOKHCIOTHL. benku 12

Uroro no pazueny 12

Pa3zaea S. BbicokomoJieKky/JIsIpHbIE COeIUNHEHUSA

5.1 ‘ BpICOKOMONIEKYIISIpHBIE COEIMHEHUS 6

Utoro no pazneny 6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB H TeM (uudpoBble)
Ne i/mn P Konrpoubusie IIpakTuyeckue bp
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cucremMa XUMUYECKUX 9
sneMenToB [. 1. MenneneeBa
Crpocenue BemiecTBa. MHOroo0Opasue
1.2 P B P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Wroro mo paszneny 39
Pasnen 2. Heopranunyeckasi xumust
2.1 Hewmeramisl 31
2.2 MerTanbl 23
Hroro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToanl TO3HAHUS B XUMHH. XUMHS U 9
' KU3Hb
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo 4acos

Bcero

JlomaniHee
3aJlaHue

IIpeamer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEJICTABICHUE O
MHOT000pa3ny OPraHNnYEeCKUX COeTNHEHHUN

DIEKTPOHHOE CTPOEHUE aToMa yriiepoja (OCHOBHOE U
BO30YKIEHHOE COCTOsTHUS ). BaneHTHBIE BO3MOKHOCTH aTomMa
yriaepoza.

XuMuyeckas CBSI3b B OpraHM4ECKUX COCTUHEHUSIX.
Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3H, CIIOCOOBI
paspbiBa cBs3eil

Teopus cTpoeHHs] OpraHUYECKUX coequHeHnit A. M.
byrneposa

Buasl nzoMepun: cTpykTypHas, IpoCTPaHCTBEHHAs.
OnekTpoHHBIE 3PHEKTH B MOJIEKYJIaX OPraHUIECKUX
COECIMHEHU I

[IpencraBnenue o kiaccuPUKALUU ¥ CUCTEMAaTHYECKast
HoMeHkJarypa (IUPAC) oprannueckux BelecTs

Knaccudukanms peakiuii B opraHu4ecKoi XUMUHI

CI/ICTCMaTI/BaI_[I/IH u O606H.I€HI/IG 3HAHMUH 10 TEME

ATKaHBI: TOMOJIOTUYECKHH psJl, oOmias hopmyna,
HOMEHKJIATypa U U30MepHsl, JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYTT

10

11

duznueckre 1 XUMUYECKHE CBOMCTBA AJIKAHOB

HaxoxxneHue ajJkaHoB B npupone. CnocoObl MOJIy4YCHUA U
IMPUMCHCHUC AJIKAHOB




[ukmoankanel: oomiast popmyra, HOMEHKIATYpa U U30MEpUs,

12 O0COOCHHOCTH CTPOCHHUS U XUMUYECKUX CBOMCTB, CIIOCOOBI
MIOJIyYEHHUS U IPUMEHEHUE
Pemrenne pacu€THbIX 3a71a4 HAa OIIPEIEIICHUE MOJIEKYJISIPHON

13 (bopMyIIBI OPraHMYECKOTO BEHIECTBA TI0 MAaCCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJSAIIMX B €ro cocTaB. CucremMaru3anus
1 000011IeHNEe 3HAHUH 110 TEME
AJKEeHBI: TOMOJIOTUYECKHH psifl, 00mas Gpopmyiia,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE
MoJiekyJ. CTpYKTypHasi ¥ IUC-TPaHC-U30MEPHSI AIKEHOB

15 dusnueckue U XMMUYECKHUe CBONCTBA alkeHOB. [IpaBuio
MapkoBHHKOBA

16 CriocoOsl MoJTy4eHus U IPUMEHEHHUE alIKeHOB

17 [IpaxTuueckas padora Ne 1 no teme "llonyuenue stunena u
M3y4YeHHUe ero CBOMCTB"

18 Pemienue pacu€THbIX 3a71a4u Ha ONpeIeeHue MOJIEKYJISIpHON
(opMyJIBl OPraHMYECKOTO BEIIECTBA

19 ANKanueHsl: CONpsHKEHHBIE, U30JIMPOBAaHHBIE,
KyMyJiipoBaHHble. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS

20 XUMHYeCKHE CBOMCTBA COMPSIKEHHBIX TUEHOB

21 CriocoObl oryueHus 1 IPUMEHEHUE aJIKaJAUEeHOB
AJKWHBI: TOMOJIOTUYECKHUM psfl, oO1ast hopmyra,

22 HOMEHKJIATypa, 3JIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pU3HUECKue CBOMCTBA

23 XHUMHUYECKHE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peakii Ha TPOMHYIO CBS3b

25 CriocoOblI moryueHus 1 IPUMEHEHUE aJIKHHOB




Pemenue 3aga4u: pacu€rsl 10 ypaBHEHUIO XUMUYECKOU

26
peakuuu

27 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 TEME
ApeHbl: TOMOJIOTUYECKUH pafl, o0mmas hopmyia,

28 HOMEHKJIATypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 OeH30I1a U TONyouIa, uX (pu3nveckure CBONCTBa

29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU 3aMEILECHUS

30 XUMUYECKHE CBOWCTBA apEHOB: PEAKIIMH IPUCOCTUHEHHS,
OKHCJIEHHE TOMOJIOTOB O€H301a

31 Oco0eHHOCTH XMMHUYECKUX CBOWCTB CTUPOJIA

39 Pemenune pacu€THBIX 3a7a4 Ha ONPEIEICHNE MOJICKYIISIPHOU
(hOpMyJIBI OPTaHUIECKOTO BEIIECTBA

33 CriocoObl MoJTy4eHUs U IPUMEHEHUE apeHOB

34 I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KIacCaMH
YIJIEBOI0POJIOB

35 PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN.
CucremaTtu3zanus 1 00001IeHNEe 3HaHUH TI0 TeEME

36 [Tpuponnsiii ra3. IlonyTHble HE(TAHBIE Ta3bl

37 KameHHbI#1 yrosib ¥ NpoayKThl €ro nepepadboTku

38 Hed1s 1 ciocoOs! e€ nepepabotku. [IpuMeHeHne npo1ykToB
nepepaboTku HepTH

39 I'eneTrueckas CBsI3b MEXKAY Pa3IMYHBIMU KIacCaMH
YIJIEBOI0POJIOB

40 ["anoreHONpPOU3BOTHBIE YTIIEBOIOPOIOB: AIEKTPOHHOE
CTPOCHUE; pEaKIH 3aMEIICHHUS TaloreHa

41 JlelicTBue mienouen Ha raJIoreHIpOU3BOIHBIE.

BzauMoneiicTBue aurajaoreHaakaHOB ¢ MarHUEM U [IUHKOM




CucremaTu3aius 1 0000IIeHHE 3HAHUIN TI0 pa3eny

42 "YraeBonopoab"

43 KonTponpHas padota o Teme "YraeBomopoast"”
[IpenenbHbie OTHOATOMHBIE CIUPTHI: TOMOJIOTUYECKUH A/,

44 obmas opmyia, CTpOEHHUE MOJICKYJI, HU30MEPHS,
HOMEHKJIATypa, KjIaccuukanus, pu3ndeckue cBONCTBa

45 XUMHUYECKHE CBOMCTBA MPEACIIbHBIX OJHOATOMHBIX CIUPTOB

46 CriocoOslI MoJIy4eHUs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB

47 [Ipocteie 3¢upbl: HOMEHKIIATYpa U U30MEPHsl, 0COOEHHOCTH
(bU3MYECKUX U XUMHYECKUX CBOWCTB

48 MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U TIIMIEPUH, UX
¢bu3nvecKre 1 XUMHYECKUE CBOCTBA

49 CriocoOsl MoNTy4eHus U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB

50 ®deHoII: CTpOCHUE MOJIEKYIIBI, (PU3UYECKHE CBOWCTBA.
TokcuaHocTh GeHona

51 XuMudeckue cBorcTBa (eHoa

52 CriocoOblI nostyueHus 1 NpuMeHeHne GpeHona

53 [IpaxTuueckas padorta Ne 2. Pemenue skciepuMeHTaIbHbIX
3aja4 rno teme "CrnupTsl U peHob!"

54 Cuctematu3zanus 1 0000IIeHIe 3HAHUH 110 TeMe
ANBIIETHIB M KETOHBI: 3JICKTPOHHOE CTPOCHHE KapOOHMITBHOM

55 IpyNIbl; TOMOJIOTUYECKUE PAAJIbl, 001Ias popmyiia, H30Mepus U
HOMEHKJIaTypa

56 ANBIIeTUIB M KETOHBI: (PH3UYECKHE CBOMCTBA; PEaKIINN
MIPUCOCTUHEHUS

57 Peakiiun okucieHus 1 Ka4eCTBEHHbBIE PEaKIUK albJIeTU/I0B U

KE€TOHOB
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CriocoObI MOTyYEeHUS aTbICTHI0OB U KETOHOB

OI[HOOCHOBHBIe IpECaACIIbHBIC Kap6OHOBI>Ie KHCJIOTHI,

>9 0COOEHHOCTH CTPOCHHS UX MOJICKYJI

60 OnHOOCHOBHBIE IIPe/ie/IbHbIE KAPOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHUS UX MOJIEKYJI

61 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX
¢usnveckre CBONCTBA

62 XUMHUYECKUE CBOICTBA NPEEIbHBIX 0JJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

63 OcobeHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. MHOrooOpasue
KapOOHOBBIX KHCIIOT
OcoOEHHOCTH CBOWCTB: HEMPEACIbHBIX H apPOMAaTHYECKHIX

64 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BICHIMX KaPOOHOBBIX KHCIIOT

65 [TonsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT

66 CriocoObl osTyueHus 1 IpUMEHEHNE KapOOHOBBIX KUCIOT

67 CrnoxxHbie 3(UpBI: TOMOJIOTHYECKUH psijI, 001mas Gpopmyia,
M30MepHs 1 HOMEHKJIaTypa

68 du3nyeckue U XUMHUYECKHe CBOMCTBA 3(pupoB
Pemenne pacu€THbIX 3a7a4: 10 yPABHEHUIO XUMUYECKON

69 peaKIyu, Ha OTIPE/IeIICHUE MOJIEKYIIIPHON (OPMYITBI
OpPTraHUYECKOro BEIeCTBa

70 [IpaxTuueckas padorta Ne 3. Pemienue skcriepuMeHTaIbHBIX
3ana4 o teme "KapOoHoBble KucioTel. CroxxHble 3¢pupsr”

71 XKupsr: crpoenue, puU3NUECKue U XMMUYECKHE CBOMCTBA
(runponus)

7 Oco0EeHHOCTH CBOWCTB KUPOB, COJIEPIKAIINX OCTATKH

HCMIPECACIIbHBIX ) KXUPHBIX KHUCJIOT. )KI/IpI)I B IIpUpoac




Mb11a KaK COJIM BBICHINX Kap6OHOBbIX KHUCJIOT, UX MOIOIICC

73 neiicteue. [IoHATHE O CHHTETMUECKUX MOIOIIUX CPEACTBaX
(CMCO)

74 I'enernueckas CBS3b yIJIEBOJOPOAOB U KHCIOPOJICOAEPIKALINX
OpPTraHUYECKUX BEIIECTB

75 Pacuérel 1o ypaBHEHUAM XUMUYECKUX pEaKIUi

76 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe

77 OO1w1ast XxapaKTepUCTHKA YIIIEBOJOB U KIaCCUPUKALIHS
YTIEBOAOB (MOHO-, TM- U TIOJIMCAXAPH/IBI)

78 MoHocaxapuibl: (pu3nuecKkue cBOMCTBa U HaX0XK/JICHHUE B
pupoje

79 [TpumMeHeHne TII0KO3bI, €€ 3HaYCHNE B )KU3HEACATEIIbHOCTH
opranusma

80 Jlucaxapuipl: caxaposa, MajibTo3a U JlakTo3a. HaxoxxaeHnue B
MPUPOJIE U IPUMEHEHHUE TUCaxapuioB

81 [Tonmucaxapuapl: cTpoeHHE MaKPOMOJIEKYJ, (pU3HUecKue U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

82 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX

83 Perienue pacueTHbIX 3ajjau Ha OMpeeIeHUE 10JIU BBIX0a
MPOAYKTA pEaKkIK OT TEOPETUYECKH BO3MOKHOTO

84 Cucremaru3zanus 1 0000IIeHUE 3HAHUM 110 pa3ey

85 KonTtponsHas padora no teme "Kucnopozacoaeprxarue
OpraHNYeCKHUE COCTUHEHUS"

86 AMUHBL: KJIaccu(pUKaIys, CTPOCHUE MOJIEKYJI, 001as
bopmyna, u30MepHsi, HOMEHKJIAaTypa 1 (pu3nuecKue cBoicTBa

87 XuMHYecKue cBOMCTBa anu(aTHiecKuXx aMUHOB




Annnmn: CTPOCHUC aHWJIMHA, 0COOEHHOCTH XUMUYECKUX

88 CBOMCTB aHUJIMHA

89 CriocoObI moryueHus 1 IpUMEHEeHNE anupaTHIeCKIX aMHUHOB

90 AMUHOKHUCIIOTHI: HOMEHKJIATypa U u3oMepus, puzndeckue
cBoiicTBa. OTAeNbHBIC IPEICTABUTEIH 0-AMUHOKHUCIIOT

91 XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX OMOIOTMYECKOE
3HauYeHHE aMUHOKHUCIOT. CUHTE3 U TUJIPOJIN3 MENTH/IOB

92 benku kak mpupoHbIe TOTUMEPDI; CTPYKTYPBI OEJIKOB

93 XUMUYECKUE CBOKCTBA OCITKOB
A3oTcoepkaliie reTepouKINIYecKie COeTMHEHUSI.

94 HyxenHoBbIe KUCIIOTBI: COCTaB, CTPOCHHUE U OMOJIOrHYeCcKast
poiib

95 [IpakTuueckas pabota Ne 4. Pemienue skcrepuMeHTaIbHbBIX
3a7a4 no teme "A3oTcoaepKaliue OpraHn4ecKue CoeTMHeHns"

96 [IpaxTnueckas padora Ne 5. Pemienue skcnepuMeHTaIbHbIX
3a1a4 o Teme "Pacrno3HaBaHue OpraHUYECKUX COETUHEHHM"

97 Kontponbnas padota nmo teme "A3zoTconepxarine
OpraHuvecKue coeauHeHus"
OCHOBHBIE NOHATHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX

98 COEIMHEHUI 1 METOJIbl UX CUHTE3a —IIOJIMMEPHU3ALIHS 1
MOJIMKOHACHC AU

99 [Mnactmaccel. YTunuzaius u nepepadoTka MniaacTuka

100 DnacToMephl: HaTypaIbHBI CHHTETHYECKHE Kaydyku. Pe3nHa

101 BonoxkHa: HaTtypaiibHbI€, HCKYCCTBEHHbIE, CHHTETHUECKHE.
[Tonumepsl cienuanbHOTO Ha3HAYEHUS

102 [TpakTrueckas padota Ne 6. Perenue axcriepuMeHTaIbHbIX

3aj1a4 110 TeMe "Pacro3HaBanue miacTMacc U BOJIOKOH"
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O06o0mieHne 1 cucTeMaTU3alusl U3Y4YeHHOT0 MaTepraa 1mo
Teme "BbICOKOMOJIEKYJISIpHbIE COCTUHEHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

103




11 KJIACC

KoJinyecTso 4acoB Jlomaninee
Ne i/ Tema ypoka
Bcero 3ajaHue
1 Atom. CocTaB aTOMHBIX /1€p. XUMUYECKUIN JIEMEHT. 1
H3oTomm!
2 CtpoeHue 2JIeKTPOHHBIX 000JI09€K aTOMOB, KBAHTOBBIC YHCIa 1
3 Krnaccuduxkanus XUMUYEeCKUX dJIEMEHTOB (S-, p-, d-, f- 1
3JIEMEHTBI)
4 Pacnipenenenue 3;1eKTpOHOB 1O ATOMHBIM OPOUTAISAM 1
5 DNEeKTPOHHBIC KOH(UTYPAIIH AaTOMOB JICMEHTOB B OCHOBHOM 1
1 BO30YKIEHHOM COCTOSTHUH
6 DNEeKTPOHHBIC KOH(UTYpAIH HOHOB. 1
DNeKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
7 xuMuueckux 3nmemeHToB /1. . MenaeneeBa, CBs3b C 1
COBPEMEHHOM TEOpUEHN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB
8 1 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyIamM 1
U NIepuoiam
9 Cucremaru3anus 1 0000IICHIE 3HAHHH 110 TEME 1
Bunbr xumudeckoit cBs3u. MexaHnu3mbl 00pa3oBaHus
10 KOBAJIGHTHOM CBsI3U. Bogopoanas cBsizb. MeXMONEKyIsIpHbIE 1
B3aMMO/ICHCTBUS
BaneHTHOCTE U BalIeHTHBIE BO3MOXHOCTH aTOMOB. CBS3b
11 AIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM 1

CTPOCHHEM




Hpe[[CTaBJIeHI/ISI O KOMIIJICKCHBIX COCAMHCHUAX: COCTaB U

12
HOMEHKJIATypa

13 BewectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
THUIBI KPUCTAIIINYECKUX PELIETOK U CBOMCTBA BEILECTB

14 ITonsatue o nucnepcHsix cuctemax. IIpencrasnenne o
KOJUIOMJIHBIX pacTBOpax

15 HcTuHHBIE pacTBOPHI: HACBHILIEHHBIE U HEHACBIILIEHHBIE,
pactBopuMocTb. Kpucramioruaparst

16 CriocoObl BbIpayKE€HUS! KOHLIEHTPALUU pacTBOPOB

17 Pemenue 3a1a4 ¢ nCnoyb30BaHUEM NOHATHH ""MaccoBas A0S
pacTBOpEHHOTO BeliecTBa", "MoJisipHas KOHIIEHTpaus"

18 Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

19 Cucremarusanus 1 0000II€eHUE 3HAHUH 10 TEME
KonTponbhas padora no temam "CtpoeHue aToMa.

20 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xumuyeckux snemenToB /. . Menaeneesa", "Ctpoenue
BemlecTBa. MHoroo0Opasue BeriecTs"
Krnaccudukanys XuMHUuecKkux peakiiiii B HEOpraHM4ecKoi 1

21 OpPraHUYEeCKON XUMUU. 3aKOH COXPaHEHUsI MacChl BEIIECTB;
3aKOH COXPaHEHMsI U MPEBPAICHUS SHEPTUU MPU XUMUYECKUX
peaxkuusax

29 TennoBsie a3 dekThl XUMHUYecKuX peakiuil. Tepmoxumuueckue
ypaBHEHHUS

93 Boruncnenus no ypaBHEHUSAM XUMUUYECKUX pEaKLIUN U
TEPMOXUMHUYECKUM YPABHEHUSIM

24 CKopocTh XMMHUYECKOH peakliuu, €€ 3aBUCUMOCTD OT
pa3nuuHbIX (hakTopoB. Katanus u kaTamu3aTopbl

25 ['oMoreHHbIe U reTeporeHHbIe PeaKIuu




[TpakTudeckas padora Ne 1 mo Teme "BiusHue pa3muvHbIX

26 (hakTOpOB HA CKOPOCTh XUMHUYECKON peakuu" 1

97 OO6paruMbie U HEOOpATUMBIEC PeaKIUU. XUMUYECKOEe 1
paBHOBeEcCHE

28 [TpakTrueckas padota Ne 2 o teme "BiusiHre pa3IMuHbIX 1
(hakTOpOB Ha MOJOKEHUE XUMUYECKOI0 paBHOBeCHS"

29 DnexTponutuyeckas auccoruanusa. CHUIbHbBIC U c1a0bie 1
AneKTponuThl. CTETEeHb JUCCOIUAIIUN

30 HNonnoe npousseaenue Boabl. Cpena BOJIHBIX paCTBOPOB. 1
Bonoponusriit mokazarens (pH) pactBopa

31 I'unponus coneit. Peakiuu, mpoTekaromine B pacTBOpax 1
ANEKTPOJIUTOB

32 [IpakTuueckas padora Ne 3 o teme "XumMuueckue peakuu B 1
pacTBopax 3MEKTPOJUTOB"

33 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuy. Baxknelniue 1
OKHCJTUTEN U BOCCTAaHOBUTEIHN

34 MeTo/ 37IeKTPOHHOTO (3JI€KTOHHO-HOHHOT0) OanaHca 1

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB 1

36 Peurenue 3aiay pa3nuyHbIX TUIIOB 1

37 Pemenne 3aia4 pa3snuyHbIX TUIIOB 1

38 CucremaTu3aius U 00001IeHHEe 3HAHUN TI0 TeMe " XUMUYEeCKue 1
peakuun"

39 KonTponbHas padota o Teme "XuMUIecKue peakiun' 1
[Tonoxxenne HemetamwioB B [lepuoauueckoit cucreme

40 xuMuadeckux daeMeHToB JI. 1. MenaeneeBa n 0COOEHHOCTH 1

CTPOCHUSA UX aTOMOB. du3nyeckue CBOMCTBA HEMETAIIJIOB




AIoTponus HeMeTauIoB (Ha IpUMepe KHCIOPOa, Cephl,

41 dbocdopa u yriepoaa)

42 Bopopona: nonyuyenue, pusnueckue 1 XMMUYECKHE CBOWCTBA.
appuasn

43 ["anorensl: HaxX0XAEHHUE B IPUPOJIE, CIIOCOOBI MOTYUYCHHUS,
¢bu3nyeckre 1 XuMUYecKre CBOMCTBA

m lManorenoBoopoasl. Baxxnenme Kucaopoacoaepxaime
COEIMHEHUS TaJIOT€HOB

45 JlabGopaTopHbIe B MPOMBIIICHHBIC CIIOCOOBI TIOTYUYSHUS
rajoreHoB. [[pyuMeHeHne raloreHoB U UX COEIMHEHU I

46 [IpakTuueckas pabota Ne 4. Pemienue skcrepuMeHTaIbHbBIX
3azad4 mo reme "l"anmoredsr"”
Kucnopon: nabopatopHbie U TPOMBIIIIICHHBIE CTIOCOOBI

47 noJryyeHus, GU3NIecKue 1 XUMHIeCKue cBoiicTBa. O30H.
[IpumeneHue KUCIOpoia U 030HA

48 OKCHUIBI ¥ IEPOKCHIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB

50 Cepa: Hax0/J€HHE B IPUPOJE, CIOCOOBI OTyUEHUS,
¢u3nyeckrue 1 XMuMHUYECKHE CBOMCTBA

51 CepoBonopo, CyiabhuiIbl

59 Kucnoponconep:xaiue coequnenus cepsl. OcodeHHOCTH
CBOMCTB CEPHOMN KHUCIIOTHI

53 [IpaxTuueckas padorta Ne 5. Pemienue skcriepuMeHTaIbHBIX
3amad o Teme "Cepa u e€ coenuHeHus"

54 A3OT: HaX0X/IEHUE B IIPUPO/JIE, CIOCOOBI MOTYUYECHHUS,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPH/IbI

55 Kucnoponcoaepxaiue coequnenus azora. OcoOeHHOCTH

CBOWCTB a30THOU KHUCJIOTBI
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[TpumeHeHue a30Ta M €ro COeAMHEHU. A30THBIE y10OpeHus

®dochop: HaxOkKAEHHUE B IPUPOJIE, CIIOCOOBI MOTYUYCHHUS,

> ¢dusnueckre u xumudeckue cporicta. ®ochuast u hochun

58 Oxkcunbl hocdopa, pochopconepxkamme kuciaorel. Cosn
(hochopHOIt KUCTOTHI

59 [Tpumenenue pochopa u ero coeaunenuii. Pochopusie
ynoOpeHus

50 [IpakTuueckas pabota Ne 6. Pemienue skcepuMeHTaIbHBIX
3agad 1o Teme "A30T 1 pocdop u ux coeauHeHH"
VYrnepos: HaxoJIeHUE B PUPOJE, aJUIOTPOIHBIE

61 MoauduKauu; GU3NIECKue U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHNE

62 Oxcup yrinepona(ll), okcun yrinepona(lV), yronbHast Kuciora u
e€ comu

63 Pemrenue 3a1a4 pa3inyHbIX THIIOB

64 KpemHuuii: HaxoxaeHue B pupo/Jie, CocoObl MOTyUYSHHUS,
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI

66 [TpumeneHne kpeMHUs U ero coeaAnHeHuil. CTeko, ero
MOJTy4eHUe, BUBI CTEKIIa

67 Pemrenue 3a1a4 pa3InyHbIX THIIOB

68 CucremaTu3anus u o6o0mienue 3Hanuii mo reme "Hemeramnsr"

69 KonTpomnpHas padora o Teme "HemeTamisr"

70 AHanu3 pe3yJabTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS

OITNOOK




[Tonoxenue meraiuioB B Ilepuoanyeckoii cucreme

71 XUMUYECKHUX JIeMEHTOB. OCOOEHHOCTH CTPOSHUS
AIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIJIOB

7 Oo6ume ¢usznyeckne cBoiicTBa MeTaiwioB. [Ilpumenenue
METAJUIOB B OBITY U TEXHUKE

73 Cnnasel MetaiuioB. Kopposust metanioB

74 Pemrenne 3ana4 pasiau4HbIX TUIIOB

75 DNEKTPOXUMHUYECKUN Psiji HAaNpsbKeHU MeTaisioB. O0mue
CTIOCOOBI OJTYYCHHUSI METAJIIOB
O6mas xapakrepucTuka MeTamuioB |A-rpymnimsl

76 [leproanueckoit CUCTEMbI XUMUYECKUX 3JIeMeHTOB. Hatpuii u
Kaluii: mony4yeHue, pusndeckre u XMMHUYECKHUe CBOICTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COCTUHEHUI
Oomas xapakrepuctuka MetayuioB || A-rpynms

77 [Teproanueckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbIMHA: OJTy4YeHue, pu3nueckue 1 XMMUYecKre CBOWCTBA,
MPUMEHEHHE POCTHIX BEIIECTB U UX COECAMHEHUI

78 JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79 ANIOMMHUI: TIOTydeHue, pU3ndecKre U XuMHUIecKue
CBOMCTBA, IPUMEHEHUE

80 AmdorepHbIe CBOMCTBA OKCHA U THIPOKCH/IA ATFOMUHUS,
T'MJIPOKCOKOMIUIEKCHI ATFOMUHMS, X IPUMEHEHUE

81 Pemrenue 3aa4 pa3inyHbIX THITOB

82 [TpakTuyeckas pabora Ne 7. PemeHue sKkcCriepuMeHTalbHbIX
3a1a4 o Teme "MeTaibl TIaBHbIX noarpymnmn"”

83 O61mas xapakTepucTiKa MeTauioB No0ouHbIX noarpynn (b-

rpynn) HCpHOI{H‘ICCKOﬁ CUCTCMBI XUMHNYCCKHX 3JICMCHTOB




DuU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €r0

84 COCAMHEHHH, UX MPUMEHEHUE

85 Baxueiimme coequnenus Mapranna. [lepmanranar xanus, ero
OKHCIIMTEILHBIC CBOMCTBA

86 dusndyeckne ¥ XUMHYECKHE CBOMCTBA JKeje3a U ero
coeauHenuil. [Tonyuenne u npuMeHEeHHE CIIaBOB JKeJe3a

87 duznyeckre 1 XUMHUECKHE CBOMCTBA MEJIM U €€ COCIUHCHUI,
UX IPUMEHEHUE

88 du3nyueckne U XUMHUUECKHE CBOMCTBA [IUHKA U €T0
COCIMHEHHH, UX TPUMEHEHUE. | UIPOKCOKOMIUIEKCHI IIMHKA

89 [TpakTrueckas padota Ne 8. PereHue skcriepuMeHTaIbHBIX
3aja4 1o reme "Merasuibl TOOOYHBIX MOArpym”

90 Pemrenue 3a1a4 pa3InyHbIX THIIOB

o1 O0600611eHre U cucTeMaTU3allks U3YYeHHOTO MaTepuaa 1o
Teme "MeTasisr"

92 KonrtponsHas padora no reme "Metasibr"

93 AHanus pe3yJabTaToB KOHTPOJIBHON pabOThI, KOPPEKIIHS
omubOoK
Ponb xumun B o0ecrieueHUN YCTOMYUBOTO Pa3BUTHS

94 yenoBeuecTBa. [IoHATHE 0 HAYYHBIX METOAAX UCCIEIOBAHUS
BCIISCTB
Hayunble mpuHIKITBEI OpraHU3alud XUMHUYECKOTO

95 MPOU3BOJICTBA. [[pOMBITIIIEHHBIE CITOCOOBI TOMyUEHUS
BaKHEUIIIX BEIIECTB

96 XUMHYECKOE 3arps3sHEHUE OKPYIKAIOIIEH CPEIbl U €ro
MOCJIEACTBUSA

97 Xumus U 310pOBbe yenoBeka. JIekapcTBEHHbIE CpeICTBA




Xumus . Posie xumMuu B o0ecieueHun mUIeBoi

98 1
oe3omacHocTu. Kocmerndeckue u napdroMepHbie cpecTBa.

99 Wrorossrii ypok 3a kypc 11 kiacca. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 99













