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HOACHUTEJBHASA 3AIIUCKA

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 pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHHu3anusix mpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOJTydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
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 uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTTUTAHUS U PA3BUTHS 00YyUaIONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa3oBaTebHBIX JOCTHXKCHHM OOydaromuxcs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKaHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpenesneHue M CTPYKTYPHUPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
W3YUYCHHUS OTIEIIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpeaHero 00111eTO0 oOpa3zoBaHus (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-IIO3HABATENbHBIX  JACMCTBUIA  0OydYarollerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi yCTaHOBICHHOUM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coAepkaHUsl Y4eOHOro mpeamera «XUMUsD)
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

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 YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIHUM TANIOM MOJIyYEHHSI XUMUYECKOTO 00pa30oBaHus
B paMKax HW3y4YEHHUs CIHELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B 31011 CBSI3M n3yueHue npeamera « XuMUsD» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsioy ¢ stum, B cBere
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeIbHOI MPOrpaMMBbl CPEIHETO O0IEro 00pa30BaHus U3yUYEHHUE MpeaMeTa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (GOPMUPOBAHHME Y HHUX OOIIEUHTEIEKTYalbHbBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKIMCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngmyMy TpeaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 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
3HAHMM MOJy4YaeT ONPENeiIEHHOE TEOPETHUECKOE [OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIIyOJeHUS NPEACTABIECHUIN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCcsl HA COBPEMEHHBIX KBAHTOBOMEXaHMUYECKUX MPEICTABICHUIX
O CTpOeHUH aroMa. XHUMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
GbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIvii.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTiyO01EHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro mpoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSAHME CMEXHBbIE MpeAMeThl. Tak, HampuMep, B COJAEpPNKaHUU
npeaMeTa A KJIAcCOB XMMUKO-PU3nyeckoro npodusis 00ibl10e 3HaYyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJsipHast Teopus B PU3UKE), 3aKOHBI COXPAHEHMSI MACChI U SHEPTUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e Bpems B coaepkaHUM MpeAMeTa Uil KIACCOB XUMHKO-
ounonornueckoro npoduiasi OONBLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3allii KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX MPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTAaHUYECKHUX BEIIECCTB
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 H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTh COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM YypOBHE HU3YYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled posin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeYeHnr palrOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJbTypbl UY€lOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3[I0POBBIO U MPUPOTHON CpeJIe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 0OLINX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN A7 OOBSICHEHUS
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS W



MPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEIIECTB;

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

B nmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYECHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 U TMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

e (opmMupoBaHHMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYPbI, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZlelo).



COAEPKAHUE OBYUYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIIEHNE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYECKas CBSI3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbI THOPUIU3AIIMKY AaTOMHBIX OpOUTANICH yTiepoa.
MexaHu3Mbl  00pa3oBaHHsS KOBAJIEHTHOW CBsi3M (OOMEHHBIW W JIOHOPHO-
aKLENTOPHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OnunapHasi, [BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. IloHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYeCKUX COeAUMHEHUN. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYIIBL.
CrpyktypHble (OpMyJbl pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHass. M3omepus. Buuabl wW30MepUU: CTPYKTypHas, MNPOCTPAHCTBEHHASI.
DnexTpoHHbIC 2P HEKTH B MOJIEKYJIaX OPraHUUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccudukanuu opraHndeckux BemiectB. [lonsTue o
bynkuuoHagsHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKJaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBHaiibHBIE Ha3BaHUS
OTJIEJIbHBIX MPEACTABUTEIICH.

OcobeHHoCcTH W KiaccuUKaALUs OpraHUYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HArpeBaHUU (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJ OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyra, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HMKIIOT€KCaH) [UKI0ATKAaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AIIKEHOB, SP>-THOpHAN3AIIHS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBsa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuyu MPUCOCOUHEHHS, 3aMEIICHHUS B O-MOJOKEHUE NpPH JIBOWHOW CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MOJTy4YeHUs U IPUMEHEHUE aJIKaIueHOB.

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMUYECKHE CBOMCTBA: pEAKIIUU TPUCOECTUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YTIEeBOJOPOJbl (apeHsl). ['oMonoruueckuil psii apeHOB,
obmrast hopMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyiabl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa OEH30J1a U €ro TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B O€H30JIbHOM KOJIbIE U
YIJIEBOJAOPOJHOM pPaJuKalle, PEeaKUWd NPUCOCAUHEHUS, OKUCIEHHWE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CriocoObl moayueHus u
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiit ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



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

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
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 pacTBOopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
MJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTIIE€BOJOPOJOB U
raJIOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKHMH  KHUCJOTaMH.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakiuii HyKJIeopuIbLHOTO 3amelieHus. JleiicTBre Ha
opranu3M denoBeka. CrocoObl MOTydeHHs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonpHOrO simpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



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

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHI0OB 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 KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTHka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmanaa M LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUIAPOJIH3, MOdyYeHHe >PHUpPOB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runppoxcunom meau(ll)), peakius raunepuHa ¢ THAPOKCUIOM
meau(1l), xuMuueckre CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJAEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM menu(ll), B3aumoaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOJB,
«Kap6onoBbie kuciaotbl. CI0KHBIE dPUPD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenne moiiekyn, oOmas Gopmyiia, U30MepHsi, HOMEHKIATypa U (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIVH — IPEACTAaBUTENIb aMUHOB apoMaTH4eCcKoro psiaa. CTpoeHre aHUINHA.
B3auMHoe BiMgHHME Tpynm aTroMOB B MoJsiekysne aHwinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyuyeHUs: U TpuMeHeHue anudaruueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIe TPEACTABUTENHN Ol
AMUHOKHUCJIOT: TJUIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHnE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 MENTH/IOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcoaepKale oOpraHudeckue CoeTMHeHus» U «Pacno3naBanne opraHnueCcKux
COEIMHEHUI.

BbicokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



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

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

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €T0 COCTaB, HAXO0XKAECHUE MOJIEKYJISIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMH W/WUIW HUCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MMPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTe3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIllECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA TUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nBIXaHWE, OENKHW, YTJIEBOIbI, JKUPBI, HYKIECHHOBBIC KHUCIIOTHI,
(hepMEeHTHI.



['eorpadus: monae3Hple UCKONAEMbI€, TOIUIUBO.
TexHonorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPENICTBA, MaTEPUAJIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. AToMHbIe opOuTanu. Kinaccupukanuss XuMHYE€CKUX 3JIEMEHTOB (S-, P-,
d-, f-asnements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpPOUTAIISIM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHMM, 3JEKTPOHHBIE KOH(HUIYypallMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NeprUoIUUECcKOTro 3akoHa U Ileproanyueckoil cucTeMbl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa J[.11. MeHneneena.

XUMHYECKass CBSI3b. BHAbl XMMMUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbie cBsa3u. BomoponHas CBs3b.
MexMoNeKyJIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

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

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTBopax. CrmocoObl BBIPRXEHHUS KOHILIEHTPALIUA PacTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe 1
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

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



Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON U OpraHuvecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

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

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

DnekTpoautuueckas gucconuanus. CuiabHble UM clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoansiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DNEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJAOPOJAA B TMPUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeTaiwioB B [leproindyeckoi CUCTeME XUMUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepona).

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

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOObI MOJYyYEeHHUS
rajgoreHoB. [[ppuMeHeHne raJoreHoB U NX COCIMHEHHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMe U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHume B TpHUPOAE, CIIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepsl(VI). CepHuctas u cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), okcun yriepona(IV), yroiapHas kuciora u e
CoJIM. AKTHUBUPOBAHHBIA yroib, ajncopOuus. DymnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuueckue cBoiictBa. Oxcun kpeMuusi(IV), kpeMHHEBas KUCIOTA, CUJIUKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

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

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoOsl
MOJTYYEHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

O6mast xapakrepuctuka MetamioB [A-rpynmnsl [lepuonnueckoil cucteMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB [IA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AIOMHUHW: TTOTy4YeHue, GU3nIecKre U XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



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

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

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwnelimmme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna(VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xenesza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xee3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOIMCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pumenenue
[AHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HU3Yy4YeHHE KOuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAILJIOB C BOJIOM (BO3MOKHO HCIOJIH30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMU Ha HEOPTraHWUYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 337a4 10 TEMam
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTasuibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponp xumun B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO UccieaoBanus. HayuHbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BXXHEUIIIUX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

Xumus MW 3I0pOBbE UeloBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Posib XumMun B pa3BUTUH MEIULIUHBI.

XUMHsI TAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [IpaBuma
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepuaibl, KPaCKH, CTEKIIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY OHOTO U3 yUaCTBYIOUIUX B PEAKIIUHU BELIECTB, MAaCChl
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYyKTa PEAKLUHU, ECIA OJHO
U3 BEILIECTB JaHO B BHAE pacTBoOpa ¢ ONpEHeIE€HHOM MacCOBOM J0Jen
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPALlUX BEILIECTBA B
pacTBOpe, A0JIM BBIXOAA NPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITHHA, IPUHATHIX B OTAEIbHBIX
IIPEAMETAX €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUNoTE3a,
TEOpusl, 3aKOH, aHaJU3, CUHTE3, KiIacCU(UKAIUs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOEIb, MOJIEIMPOBAHHUE.

duszrka: MaTepus, MUKpPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TONBI, PAANOAKTUBHOCTbh, MOJIEKYJIA, JHEPTETUYECKUN YPOBEHB, BELIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHME BEILEeCTBA, WJEalIbHBIM ra3, (uznyeckue
BEJIMYUHBI, EAUHULBI U3MEPEHMS], CKOPOCTh, SHEPTUS, MaccCa.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboanu3M, MaKpo- U
MUKpPOAJIEMEHTbI, OCJKH, XKUPbI, YIJIEBOJbl, HYKIIEUHOBBIE KHCIIOThI, (PEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BELIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBILIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHX
IIpEenapaToB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAA
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

B COOTBETCTBMM C CHCTEMHO-ICSITEIBHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeAMeTa «XHUMHSI» OTPaKarOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeAMeTa «XHUMHSI» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOyyarommxcsi B MpoIecce pealn3aiuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHHOCTHU MPU CO3TAHUH YUSOHBIX
MIPOEKTOB, PEIICHUU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUIOKEHUS XMMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HaBaTEbHBIX MOTUBOB B MTOJIYUYE€HHUH U MOCIIETYIOIEM aHATTU3e
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTeIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

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

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeaCcTaBlIeHus. 00 OKpY:KaroleM MUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJbTYpbl, B pEHICHUU TJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUUECKOM, NMUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAXKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IICJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI



MeTtamnpenMeTHbIe pe3yabTaThl OCBOCHHS TIPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

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

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), 0o0ecIIeYnBaroIne dbopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOITHXCs;
CITOCOOHOCTBH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOoruvyeckKune JaeMcTBUsI:

CaMOCTOSITeTbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M yCTaHABIMBATH HUX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KiIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON PEaKITUn
— TIPU PEIICHUH YYCOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3a7a4, MPUMCHSTH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI1 BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

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

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

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

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX MHGpoOpMalu (HAYy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMmyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKAaeMOM TEMBI B XO/1€ TUAJIOTA /WU
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNIATh C INPE3EHTAUUEH pe3yJbTaTOB I103HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaau3allii y4eOHOro MPOeKTa, U POPMYITUPOBATH BHIBOJBI
II0 PE3yJIbTaTaM IIPOBENEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUN B
Xo7ie 00CyX/1eHNUs 1 OOMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUT™M JAEUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauoOoJjee
3¢ (deKTUBHBIN Ccrnoco0 HMX pemeHuss ¢ Y4YETOM TMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIi1yOJIEHHOM
YPOBHE Ha YPOBHE CPEJTHETO 00111er0 00pa3oBaHUs BKIIOYAOT CIICIM(PUUISCKUE IS
y4eOHOTO TpeaMeTa « XUMHUS» Hay4YHbIC 3HaHHSI, YMCHHS U CTIOCOOBI JICUCTBHI 110
OCBOCHHIO, HHTEPIPETAIIMN U TIPEOOPA30BaHUIO 3HAHHMA, BHJBI JEATCILHOCTH IT0
MOJIYYCHUIO HOBOTO 3HAHWS WM TPUMEHCHHWIO 3HAHWUN B Pa3IMYHBIX YYEOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KUIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPIeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJI0BEKa, a TAK)KE IKOJIOTMUeCKd 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHBIE), HM30MEpPUsI CTPYKTypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTUYECKAsl), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOAOPOAIDI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKHUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHUMAHUS TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKHUX SIBJICHUM; IPEICTABJICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dexTri, opueHtanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NeATETbHOCTH YeJIOBEeKa, 00X HayYHBIX MPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJA, TIEPEPAOOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMUMHUYECKYIO CUMBOJIMKY JJISI COCTaBIICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh X CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM  COCTABJICHMS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB NI WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HoMeHknatype (IUPAC) u npuBOIUTH TPUBHAIbHBIC HAa3BAHUS I OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWJINH, JTUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTENEH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: aJIKaHOB, IIMKJIOAIKAHOB, aJIKCHOB, aJIKAJIMEHOB, aJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHPTOB, albJIETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIVIeBOJOB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUM C KCIOJBb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSTH OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETbHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJISl U3YUYECHUSI CBOMCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKON XUMHUHU ISl OOBSICHCHHS WU
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMysiaM
U YpaBHCHHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXJCHUID XUMUUYECKOH (OpMyIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yabTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIICCTBIATh Il€JCHAINPABICHHBIA ITOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HHPOPMAIIHIO, TIepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPTeTHUYCCKOW W THIICBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO M TPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o00o0JiouKa aroma, s-, p-, d-aToMHBIE oOpOUTalM, OCHOBHOE U
BO30YXIEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAIMS, CTENeHb JIUCCOIMAIINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI MPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHLHNAX XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUINA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
10 UX COCTaBYy, XMMUYECKUE PEAKIIMH 10 Pa3IUYHbIM PU3HAKaM (YUCIy U COCTaBY
pearupyoomux BeUIecTB, TEMJIOBOMY 3(PQPEKTy pEeaKkIUd, U3MEHEHHUIO CTEIeHEH
OKHUCJIEHHSI 3JIEMEHTOB, OOpPaTUMOCTH, YYacCTHIO KaTalh3aTopa W JIpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPHOJNYECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IMEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHM», «s-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YXIEHHOE JSHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHneneeBa, BaJIEeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHSI IO/ BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAaHO B BHUIE PacTBOpa C
onpeneIéHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B HM30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOJTBEPKACHNE KAYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3Yy4YCHUE BIUSAHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBanueM, GOpMyITHPOBATH IETh UCCIEOBAHUS, TIPECTABISATH B Pa3ITNIHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHUBATh WX
JIOCTOBEPHOCTH;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMHUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaunmenoBanue pa3aesioB JuiekTpoHHbIE (HU(POBDbIE)
KoHTpoJibHbIE IIpakTHYeckue
/I | W TeM NPOorpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipeamer oprannveckoit
11 xumuu. Teopust ctpoeHus 2 bubnuorexa [IOK
’ OpraHUYEeCKUX COCTUHEHUHN https://m.edso0.ru/d69df650
A. M. bytnepoBa
Wroro no pazneny 8
Pa3znea 2. YrieBoaopoanbl
[Ipenenbubie
2.1 TJIEBOJOPOIbI — aJKaHbI 5 bubmmorexa OK
) y HIOPOAL ’ https://m.edso0o.ru/d69df650
[UKJIOATTKAHbI
Henpenenbubie
2.2 TJIEBOJIOPOIBI: AJIKEHBI 14 1 bubmorexa [TOK
' 4 AOPOARE: ’ https://m.edsoo.ru/d69df650
QTKAIUEHBI, aTKUHBI
)3 Apomarnyeckue 2 bubmuoreka [JOK
' YTJIIEBOIOPOABI (ApEHBI) https://m.edso0.ru/d69df650
[IpupoiHbIE UICTOYHUKHI
PHPOA bubmuoreka [{OK
24 YIJIEBOJOPOIOB U UX 4

nepepaboTka

https://m.edsoo.ru/d69df650



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

)5 I"anorennpon3BoIHbIE 4 | Bu6mumotexa [JOK
) YIJIEBOIOPOIOB https://m.eds00.ru/d69df650
Uroro no pazgeny 35

Paznen 3. Kucsiopoacoaep:xaniue oprann4eckKu

€ COCIMHCHUA

but6mmoreka [IOK
A . @ 11
3 Criupret. dexon https://m.eds00.ru/d69df650
KapOonunbHubie
COCJIMHEHMS: aJIbJICTUIBI U
3.2 KeTiHH Ka 6OH;IBI)IGII 21 bubmorexa HOK
) - ap https://m.edso00.ru/d69d{650
KHUCJIOTHI. CIIOXKHBIE
a¢upsl. Kupbl
bubmunoreka IIOK
. 1
33 YTIEBOnE ? https://m.eds00.ru/d69df650
Wroro no pazaeny 41
Pasnen 4. AzoTcoaepxkaiiye opraHudecKkue coeIMHeHUus
41 AMUHBI. AMUHOKHCITOTHI. 12 | bubmorexa [IOK
' benxu https://m.eds00.ru/d69df650
Uroro no pazgeny 12
Paspnen 5. BeicokoMOJIeKY /I pHBIE COCAUHEHHUSA
51 BricokoMonekynsipHbie 6 bubnuotexa [JOK
' COEIMHEHUS https://m.edsoo.ru/d69df650
Hroro no paszneny 6
OBILEE KOJIMYECTBO
- 102 3

YACOB I10 ITPOTPAMME



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

11 KJIACC

HaumenoBanue KosmuecTBo yacoB
Ne dyeKkTpoHHbIE (LM (pPOBbHIE)
pa3iejioB M TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
NporpaMmMsbI padoThI padoTbI
Paznen 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aToma.
[Tepuoanueckuii
3aKOH U
11 [Tepuonuueckas 9 bubmnoreka IIOK
' cucreMa https://m.edsoo.ru/2dd5724
XUMHYECKHX
anemeHToB J[. U.
Menpeneena
Crpoenue
12 BEIIECTBA. 1 bu6nuorexa [IOK
’ Muoroo6pasue https://m.edsoo.ru/2dd57{24
BEIIIECTB
13 XuMHYeCKue 19 3 bu6nuorexa [IOK
’ peaKIuu https://m.edsoo.ru/2dd5 724
Wroro no pazneny 39
Paznen 2. Heopranuueckasi Xumusi
but6mmorekxa [IOK
2.1 Hewmeran 31 3
METaIIB! https://m.edsoo.ru/2dd57124
2.2 Mertanbt 23 2 bubmorexa OK

https://m.edsoo.ru/2dd5724



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

Hroro no pazaeny

54

Pa3gen 3. XuMus u Ku3HbL

MeTOI[H IIO3HAaHUA

but6mmoreka [IOK
A . X
3 B UM, AHMIBTH ? https://m.edsoo.ru/2dd57f24
KW3Hb
Hroro no pazneny 9
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/2dd57f24




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KounyecTBO 4acoB DJIeKTPOHHbBbIE
; Harta uudpoBbie
n/ | Tema ypoka KouTpoJbHbie IpakTHyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIC
n padoThI padoThI
pecypcsl
[Tpenmer u 3HaUeHUE
OpraHUYECKON XHUMUH, bubmuorexa [IOK
1 MIPEJICTABIICHUE O 1 https://m.eds00.ru/3686e6f
MHOT000pa3uu S
OPraHUYECKUX COCTMHEHUIN
DNEKTPOHHOE CTPOCHUE
aToma yriepojaa (OCHOBHOE U bubnmnoreka [HOK
2 BO30YXIEHHOE COCTOSIHUS). 1 https://m.edsoo.ru/Oce6fd4
BanenTHble BO3MOXHOCTH c
aToMa yriepoja
XuMHUecKas CBsI3b B
OpraHUYECKUX COCIUHECHUSIX. bubmuoreka [JOK
3 MexaHu3Mbl 00pazoBaHMs 1 https://m.edsoo.ru/8d39f5¢
KOBaJICHTHOM CBS3H, 8
CrocoObl pa3pbiBa CBS3EH



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

Teopust ctpoeHus
OPraHUYECKUX COCIUHEHUI
A. M. bytneposa

bu6nunorexa LIOK
https://m.edsoo.ru/9e¢595¢ch
8

[Ipencrasnenue o
KJIacCU(UKALIUU U
cucTeMaTHyecKast
Homenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

but6mmoreka [IOK
https://m.edsoo.ru/c212dd
21

Bu bl nzomepun:

CTPYKTypHas,

bubnunoreka LIOK
MIPOCTPAHCTBEHHAS.

https://m.edsoo.ru/b0e616
OnekTpoHHbIe 3 (HEKTH B 61
MOJIEKYJIaX OPraHUYECKUX _
COCIMHEHUN

bu6nmorexa LIOK

Knaccudukanus peakuuii B
OpPraHUYECKON XUMHUHU

https://m.edsoo.ru/ba5706a

a

Cucremaruzanuus u
000011IeHrEe 3HAHU 10 TEME

bu6anoreka LIOK
https://m.edsoo.ru/87a37ca
b

AJKaHbBI: TOMOJIOTUYECKUIA
psin, obmas gpopmyna,
HOMEHKJIaTypa 1 U30MepHus,
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJI

but6mmorexa [IOK
https://m.edsoo.ru/25a146
36



https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636

duznueckre 1 XUMUYECKUE

bu6nunoreka LIOK

10 . https://m.edsoo.ru/313771
CBOICTBA aJIKAHOB e
HaxoxxneHue aikaHos B
but6mmoreka [IOK
npupoe. Criocoosl
11 https://m.edsoo.ru/259b0a
MOJTyYCHUS U IPUMEHEHUE sh
AJIKaHOB T
ukmoankaHbl: o0IIas
dbopMyIia, HOMEHKIIATypa 1
bubmnoreka IIOK
HU30MepHs, 0COOCHHOCTH
12 https://m.edsoo.ru/156730
CTPOCHHS M XUMHUYCCKHIX £
CBOICTB, CIIOCOOBI -
MOJTyYCHUS U IIPUMEHEHHE
Pewenune pacu€THpIX 3a1a4
Ha onpeJeleHne
MOJIEKYJISIPHOHN (OpMYIIBI
bu6anoreka LIOK
OpPraHUYECKOI0 BEILECTBA 10
13 https://m.edsoo.ru/bf84d8e

MAaCCOBBIM O0JIM aTOMOB
DJIEMEHTOB, BXOJAIIIUX B €0
coctaB. CucTteMaTH3alMsI U
000011IeHrEe 3HAHU I10 TEME

b



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb

AJIKEHEI: TOMOJIOTHYECKUH
psa, obmas popmyia,
HOMEHKJIATypa, FIEKTPOHHOE

but6mmoreka [IOK

14 U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/273b0a
CTPOCHUE MOJIEKYIL. le
CrpyKTypHas 1 LuC-TpaHC-
M30MEpHs aJTIKCHOB
dusnyeckrue U XUMUYECKHE bubnunoreka LIOK

15 cBoiicTBa ankeHoB. [IpaBuiio https://m.edso0o.ru/21069cc
MapKkoBHUKOBa d

bubnunoreka LIOK

CniocoOsI noy4eHus u

16 https://m.eds00.ru/665dc0
MIPUMEHEHUE aJIKCHOB 58
[IpakTuueckas padbora Ne 1
o Teme "[lonydenue bubnmorexa [IOK

17 Y https://m.edso0o.ru/0941eed
STUJICHA M U3YYECHHE €TO 2
CBOMCTB" ]
Pemenune pacuéTHbix 3amaq
Ha OIpeeIeHHe bubnuoreka [{OK

18 P https://m.edsoo.ru/e9ea992

MOJIEKYJISIPHON (pOpMYyJIBI
OpPraHNYECKOro BELECTBA

1



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921

AJ'IKaI[I/IeHBI: COprDKéHHBIC,

M30JIMPOBAHHBIE, bu6nunorexa LIOK
19 KyMYJINPOBAHHBIE. https://m.edso0o.ru/04298¢c
Oco0EHHOCTH AJIEKTPOHHOTO Oa
CTpOCHUS
XUMHUYECKHE CBOUCTBA Bubmaorexa ITOK
20 B https://m.edsoo.ru/e56125
CONPSDKEHHBIX JIMCHOB 1d
Croco0Bb! MOJIY4EHNS U Bubmuorexa IOK
21 Y https://m.edsoo.ru/1aa8166
MIPUMCHCHUE JIKaINCHOB 0
AJIKVHBL; TOMOJIOTUYECKUN
171, oO1ast popmyia,
P Gopaty bubnunoreka LIOK
HOMEHKJIaTypa, 3JIEKTPOHHOE
22 https://m.edsoo.ru/68bbccd
U TIPOCTPAHCTBEHHOE .
CTPOEHUE MOJIEKYJI, a
¢buznyeckue cBoiicTBa
. bu6nmorexa LIOK
XUMHYECKHE CBOUCTBA
23 https://m.eds00.ru/23493a
AJIKKHOB
93
KauecTBeHHBIE peakuy Ha bubmorexa LIOK
24 ) p hitps://m.edsoo.ru/7b1c48
TPOUHYIO CBSI3b
da
Croco0B! OJIyUYeHNS U bubmaorexa LIOK
25 y https://m.edsoo.ru/a6fMale

MMPUMCHCHUC AJIKUHOB

a



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea

Pemenue 3agau: pacu€rsl 1o

bubnunorexa LIOK

26 YPaBHEHUIO XUMUYECKOM https://m.edsoo.ru/5db8e5
peakuuu 26
7 Cucremarusanuus U
0000111eHNEe 3HAHNI IT0 TEME
ApeHBI: TOMOJIOTUYECKUI
psn, odmas popmya,
HOMEHKJIATYypa. bubnuoreka [IOK
28 DJNEKTPOHHOE U https://m.edsoo.ru/a92a709
IPOCTPAHCTBEHHOE CTPOCHHE 4
MoOJIeKyJ1 O€H30J1a U TOIYyoJIa,
ux pU3HYECKUE CBOMCTBA
. bubnuoreka [{OK
XUMHYEeCKHE CBOMCTBA
29 https://m.edsoo.ru/a44alae
ApCHOB: PEAKITHH 3aMEIICHUS 4
XUMHYeCKHe CBOMCTBA
bu6nmorexa LIOK
apeHOB: PEaAKIINH
30 https://m.edsoo.ru/a44alae
MPUCOEANHEHUS, OKUCIICHUE 4
TOMOJIOrOB O€eH30J1a -
bu6anoreka LIOK
OCco0EHHOCTH XUMHYECKUX
31 . https://m.edsoo.ru/d5018a
CBOICTB cTHpOTa
34
Pemenune pacu€THbIX 33124
bubnunorexa LIOK
Ha OIpeJICIICHHE
32 https://m.edsoo.ru/53461a

MOJIEKYJISIPHOIN (pOpMYJIBI
OpPraHMYECKOT 0 BEIIECTBA

2¢c



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c

33

CriocoObI osryueHus u
NPUMCHEHHE apCHOB

bu6nunoreka LIOK
https://m.edsoo.ru/6f717d0
9

34

I'enernueckas CBA3b MEXKIY
Pa3JIMYHBIMU KJIACCAMU
YIJIEBOAOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEAKIUM.
Cucremaruzanuus U
000011IeHNE 3HAHUI 110 TEME

36

[Ipuponnsiii ras. IlomyTHbie
HEe(TSHbIE ra3bl

37

KamenHsliit yroiss u
IPOAYKTHI €r0 nepepadoTKu

bu6anoreka LIOK
https://m.eds00.ru/69b339
8b

38

Hedtp 1 ciocobs! e€
nepepadoTku. [Ipumenenue
IPOJYKTOB NEepepaboTKU
HeTH

bu6nuorexa [IOK
https://m.edsoo.ru/2119de7
8

39

I'eneTnyeckas cBsI3b MEXKITY
Pa3TUYHBIMH KJIacCaMu
YTJIEBOJIOPOIOB



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

l'anorenonponsBoHbIE

YIJIEBOJOPOAOB: bubmmoreka [JOK
40 3JIEKTPOHHOE CTPOCHHUE; https://m.edsoo.ru/82b4d7
peaKuy 3aMelleHus 59
rajioreHa
JleWicTBue 1miemouei Ha
raJIOreHIIPOU3BO/IHBIE.
41 Bs3aumogeiicTBue
JUTaJIOTEHAIKAaHOB C
MarHueM U IIUHKOM
CucreMaruzanus u bubnunoreka LIOK
42 0000111eHIE 3HAHUIT 110 https://m.edso00.ru/20e892
pazneny "YrieBogopoas” 2
KonTponbnas pabota no bubmorexa OK
43 " " https://m.edsoo0.ru/95¢9¢29
TeMme "YTIeBoI0pOoIbl g
IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHI
psa, obmas ¢popmyna, bubnuotexa [JOK
44 CTPOEHUE MOJIEKYJL, https://m.edsoo.ru/df04c5¢
U30MepHUsi, HOMEHKIIATypa, d
KJIacCU(pUKaLus,
¢duznyeckue cBoicTBa
XuMudeckue CBONCTBA bubnunorexa LIOK
45 MIPEAEIIBHBIX OJJHOATOMHBIX https://m.edsoo.ru/26ee34f

CIIIPTOB

€



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe

CriocoObI nosryueHus u

bubnunorexa LIOK

46 MIPUMEHEHUE OJTHOATOMHBIX https://m.edso00.ru/484100
COUPTOB 000000000
IIpocteie a¢upsbl:
P dutp bubnunorexa LIOK
HOMEHKJIaTypa U U30Mepus,
47 https://m.edsoo.ru/c2¢788b
0COOCHHOCTH (PUBUYECKUX U 5
XUMHYECKHX CBOMCTB B
MHOroaroMHbIE CIIUPTHI:
bubnunoreka LIOK
STUJICHIJIUKOJb U TJIULIEPHH,
48 https://m.edsoo.ru/ee4d84a
X QU3HYCCKHE U .
XUMHUYECKHE CBONCTBA -
CrnocoOsl nony4eHus u bubmuoteka [IOK
49 IIPUMEHEHNE MHOI'OATOMHBIX https://m.edsoo.ru/d12e56
CIIMPTOB 7d
DeHOoI: CTPOEHHUE MOJIEKYIBI, bubmuoteka [IOK
50 ¢du3HUecKue CBONCTBRA. https://m.edsoo.ru/2¢ce726f
TokcuuHOCTH (heHOoIa 8
. bu6nmorexa LIOK
XUMHUYECKUE CBOMCTBA
51 https://m.edsoo.ru/037caSf
denona
9
bubnunorexa LIOK
CrniocoOslI nosy4eHus u
52 https://m.edsoo.ru/c77ddf4

npuMeHeHue (eHosa

C



https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

[IpakTuueckas padora Ne 2.

Pemenne bubnunoreka LIOK

53 AKCIEPUMEHTAIbHBIX 3a]1a4 https://m.edsoo.ru/fd0ced0
1o TeMe "CupThl 1 9
dbenonsr"

bu6nmmoreka [IOK

Cucremarusanus u

54 . https://m.edsoo.ru/1810cb
0000111eHNEe 3HAHNI IT0 TEME %
Anbaeruapl 1 KETOHBI:
3JICKTPOHHOE CTPOCHHE
KapOOHMIIBHON TIIIBL, Bubmorexa IOK

55 P Py ’ https://m.edsoo.ru/b139bea
TOMOJIOTHYECKUE PSIJIBI, .
obmras popmyna, H30MepHs -
¥ HOMEHKJIaTypa
AJpIeruasl 1 KETOHBL: bubnmorexa LIOK

56 (du3HYecKue CBONCTBA; https://m.edsoo.ru/c88742
peakuu MprUCcoOeTUHEHUS 5c
Peakiiuu okucieHus u bubmnoreka IIOK

57 Ka4e€CTBEHHBIE PEAKLIMHU https://m.edsoo.ru/a393baa
aJbJECTUIOB U KETOHOB 9

bubnunorexa LIOK

CrniocoObI nosy4eHust

58 https://m.edsoo.ru/520d1c¢c

alBIAETHUI0B U KETOHOB

51



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIIOTHI,

bubnunorexa LIOK

59 https://m.edsoo.ru/fecObl 1
OCOOEHHOCTH CTPOCHHUSI UX 3
MOJIEKY T a
H3omepust 1 HOMEHKIIAaTypa bu6muoreka [IOK
60 KapOOHOBBIX KHCIIOT, UX https://m.edso0.ru/700cc87
(usnuecKre CBONCTBA b
XUMHYECKHE CBOHCTBA bubmnoreka IIOK
61 MpeaeabHbIX 0JTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KUCIIOT 9
Oco0OeHHOCTH CBOICTB
. bubmuorexa [IOK
MYypPaBbUHOHN KUCJIOTHI.
62 https://m.edsoo.ru/bb31be
Msoroo6pa3ue kapOOHOBBIX 7
KHCJIOT T
Oco0OeHHOCTH CBOMCTB:
HETPEICTbHBIX U
apOMAaTUYECKHUX
KapOOHOBEIX, bubnnoreka IIOK
63 JTMKapOOHOBBIX, https://m.edsoo.ru/83a087
TUAPOKCUKAPOOHOBBIX 73
kucnort. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCJIOT
bu6nunorexa LIOK
ITonsiTHE O MPON3BOIHBIX
64 https://m.edsoo.ru/0d162d

KapOOHOBBIX KUCIIOT

9d



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d

CriocoObI nosryueHus u

bubnunorexa LIOK

65 MIpUMEHEHNE KapOOHOBBIX https://m.edso0o.ru/7¢065¢9
KUCJIOT d
Crnoxwuble 3¢upsl:

66 TOMOJIOTHYECKHIA psijI, oO1as bubnmoreka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
dusnueckue U XMMUYECKHe bubmorexa HOK

67 . https://m.edsoo.ru/ad6b94
cBoiicTBa 3(hupoB 2
Pemenne pacu€THbIX 3a1a4:

110 YPABHEHUIO XUMHYECKOM

68 peakIuu, Ha ONpeieeHre
MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHMYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.

Pemenue bu6anoreka LIOK

69 AKCIEPUMEHTAJIBHBIX 3a7a4 https://m.eds00.ru/486671f
o teme "KapGoHOBBIE b
KkucaoThl. CroxxHbie 3pUphI”

Kupsl: ctpoenue, bu6muoreka [JOK
70 ¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/al9c5b9

CBOMCTBA (TUIPOIIN3)

8



https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98

Oco0EeHHOCTH CBOKCTB

JKUPOB, COAEPIKALUX bubmmoreka [JOK
71 OCTaTKH HEMpeaeIbHbIX https://m.edsoo.ru/b03319
YKUPHBIX KUCIOT. JKupsl B 22
npupojie
Mpl11a Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX bubmmoreka [JOK
72 Moroiee aeiicteue. [lonsitue https://m.edso0.ru/3¢5665
0 CHHTETHUYECKHX MOFOIIUX 65
cpenctax (CMC)
['enetrnyeckas cBs3b
bubnuoreka [{OK
YIJIEBOJOPOOB U
73 https://m.eds00.ru/56790c
KHCIJIOPOJICOACPKAIIIX 96
OpraHM4eCKHUX BCUICCTB T
74 Pacuérsl o ypaBHEeHUAM
XUMHUYECKHUX PEeaKIIHii
bubmunoreka IIOK
CucremaTtuszanus u
75 . https://m.edsoo.ru/f8eaf2e
0000111eHIE 3HAHUI 110 TEME b
OO61as xapakTepuCcTHKa
bubnunorexa LIOK
YTJIEBOJIOB M KJIaCCU(UKAITUS
76 https://m.edsoo.ru/7a9693a

YIJIEBOJOB (MOHO-, IU- U
MOJIMCaXapHU/Ibl)

1



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1

MoHocaxapubl: bu6muoreka [IOK
77 (bu3HYECKHEe CBONCTBA U https://m.edsoo.ru/b4bdda
HaxO0XXJICHHE B MPUPOJIC 2d
[IpuMeHeHue rioKo3sl, €€
but6mmoreka [IOK
3HAUYCHHE B
78 https://m.edsoo.ru/5¢6112
KU3ZHEACSITEIIbHOCTU 2d
opranusma o
rcaxapuibl: caxaposa,
a P P bubnuoreka [{OK
MajbTO3a U JIAKTO3a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenue B npupone u .
MIPUMEHEHHUE TUCaXapuJIOB B
ITonmucaxapupl: cTpoeHue
bubnuoreka [{OK
MaKpOMOJIEKYJI, (pu3nyecKue
80 N https://m.edsoo.ru/72a045
Y XMUMUYECKHE CBOMCTBA, 08
MIPUMEHEHUE o
bu6anoreka LIOK
[TonsiTrie 06 NCKYCCTBEHHBIX
&1 https://m.edsoo.ru/6216¢e7
BOJIOKHAX
66
Pemenue pacueTHbIx 3ama4
Ha OIpe/ieJIeHUe 10711 bubmuorexa [IOK
82 BBIXO/Ia NPOAYKTA PEAKIUA https://m.edsoo.ru/7fde47¢e

OT TCOPCTUUCCKU
BO3MOXXHOT'O

f



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

Cucremarusaiis u

bubnunorexa LIOK

83 0000111eHIe 3HAHUIT 110 https://m.edso0.ru/08d436
pasueiy 4c
KonTtponbHas pabora o
Tene but6mmoreka [IOK
84 " https://m.edsoo.1u/42c667
Kucnoponconepxaiue %
OpPraHUYEeCKHE COCTUHEHUS" -
AMUHBL: K1accudukarms,
CTPOEHHUE MOJICKYJI, 00IIast Bbu6moreka [JOK
85 dbopmyia, uzomepus, https://m.edsoo.ru/efa7e6c
HOMEHKJIATypa U a
dbuznyeckue cBoiicTa
. bubnuoreka [{OK
XUMHUYECKUE CBOMCTBA
86 https://m.edsoo.ru/1bc5cf8
annpaTHIECKUX aMUHOB 0
AHUWJIMH: CTPOCHNE aHUIINHA, bubmuoteka [IOK
87 0COOEHHOCTH XUMHUYECKUX https://m.edso0.ru/39¢d21f
CBOICTB aHMITUHA 1
CrnocoOsl nony4eHus u bubmuoreka [IOK
88 pPUMEHEHHE anupaTHIECKUX https://m.edsoo.ru/eal3876
AMHHOB 3
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U U30MEpH, bubmmoreka [JOK
89 (dbu3HYecKue CBONCTBRA. https://m.edsoo.ru/d1773¢

OTJIGJIBHBIC npeaACTaBUTCIIN
O-aMHHOKHCJIOT

80



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80

XUMHUYECKHE CBOUCTBA

aMHHOKHCIIOT, X bu6nunorexa LIOK
90 OHOJIOTrHYeCcKOe 3HaYCHHE https://m.edsoo.ru/77df705
aMUHOKHUCIOT. CHHTE3 U a
TUAPOJIN3 MENTHI0B
benku kak npupoaHbie bubmmoreka [JOK
91 MOJIUMEPHI; CTPYKTYPBI https://m.edso00.ru/429¢98
0enKkoB 99
. bubnunoreka LIOK
92 XMMIECKHE CBOHCTBA https://m.edso0.ru/623730
OeIIKOB
6d
A3zoTtcoaepikaiue
reTePOIUKINYECKUE bubnunoreka LIOK
93 coenuHeHus. HyknenHoBsie https://m.edsoo.ru/521d14
KHUCIIOTBI: COCTaB, CTPOCHUE 31
u Ouonoruueckas pojib
[TpakTuyeckas padora Ne 4.
Pemienue bubmunoreka IIOK
94 JKCIIEPUMEHTAIBHBIX 3a7a4 https://m.edsoo.ru/8e3c02d

1o TeMe "A3oTcoaepKalue
OpraHUYecKHue coequHeHns"

1



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/8e3c02d1

[TpakTuueckas padota Ne 5.
Pemenue

bu6nunorexa LIOK

95 SKCIEPUMEHTAIbHBIX 3a/1a4 https://m.edsoo.ru/bde3fdf
no reme "Pacnio3HaBanue 6
OpraHUYECKUX COCTUHEHUM"
KonTponbhas pabota no bubmmoreka [JOK

96 teme "A3oTcoaepIKaninue https://m.edsoo.ru/ce561bc
OpraHuYecKue coequHeHus" 7
OCHOBHBIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX bubnnoreka [JOK

97 COCJIMHEHUH U METOJIbI UX https://m.edsoo.ru/7aa63eb
CHHTE3a —IIOJIUMEPU3aLHs U d
MTOJIMKOH ICHCAITUS

bubmuoreka [IOK

IImacTmaccel. YTunuzanus u 1

98 HepenaGoria miacTiKa https://m.edsoo.ru/82242¢

pep of

DacToMepbl: HaTypaJIbHbIN bubmuoreka [IOK

99 CUHTETHYECKHUE KAYUYKH. https://m.edso00.ru/246103
Pe3una ec
Bosnokna: HatypasibHbIE, Butt OK

noImoTeKa

HCKYCCTBEHHBIE, 1

100 https://m.edso0.ru/5963a6

CHHTCTHYCCKHUC. HOJ’II/IMepI)I
CIICIUaJIbHOTO HAa3HAYCHUA

01



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601

ITpakTuueckas padota Ne 6.
Pemrenne

101 SKCIEPUMEHTAIbHBIX 3a/1a4
o TeMme "Pacro3naBaHue
IUIACTMAacC 1 BOJIOKOH"

bu6nunorexa LIOK
https://m.edsoo.ru/3aebd77
a

0O0001EeHuEe 1
CUCTEMAaTH3AIMs H3YYCHHOTO

bubnunorexa LIOK

102 Marepuaiia no TemMe 1 https://m.edsoo.ru/6a22ble
"BprIcOKOMONEKYISIpHBIE 8
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



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

11 KJIACC

N KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
; Jarta uudpoBbie
n/ | Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero U3ydeHusl o0pa3oBaTejibHbIE
I padoThI padoThI
pecypchl
bubnunoreka LIOK
Atom. CocTaB aTOMHBIX sIIEp.
N 1 https://m.edsoo.ru/59¢c112
XumMudeckui a5ieMeHT. M30Tomnsl ce
CtpoeHue AEKTPOHHBIX bubnuoreka [IOK
2 000JI0Y€EK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9fff
qyucia 4
Kiaccudpukanuss XuMHIeCKHX bubnnoreka [JOK
3 9JIEMEHTOB (s-, p-, d-, f- 1 https://m.edsoo.ru/61294a
AJIIEMEHTHI) 9
bu6nunorexa LIOK
Pacnpenenenue >1eKTpOHOB 1O
4 1 https://m.edsoo.ru/f5f750f
ATOMHBIM OpOUTATISIM .
DneKTpOHHBbIE KOH(UTYpaIuu bubnuoteka [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/8149e8
BO30Y>KIEHHOM COCTOSTHUH 46
DIIeKTPOHHBIE KOH(PUTYpaITUN bubmuoreka [{OK
6 HOHOB. 1 https://m.edsoo.ru/a0764b
DNEKTPOOTPUIIATEIEHOCTD 24



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

Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMUYECKHX dj1eMeHToB JI. 1.

bubnunoreka LIOK

7 https://m.edsoo.ru/16957¢
MeHneneeBa, CBI3b C 01
COBPEMEHHOM TEOpPUEH CTPOCHUS o
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XMMHYCCKHUX DJICMECHTOB bubnnorexa [IOK
8 1 00pa3yeMbIX MU MPOCTHIX U https://m.edsoo.ru/f84689
CJIOKHBIX BEIIECTB MO IPYIINaM U 27
nepuoiam
bubnuoreka [{OK
CucremaTtu3zanus u 0000IIeHHE
9 . https://m.edsoo.ru/8fad29
3HAHU MO0 TeMe
42
Bunbr xuMuyeckoii cBsI3M.
Mexanu3mbl 00pa3zoBaHUs bubmuoreka [JOK
10 KOBAJIEHTHOU CBs3U. BonopoaHas https://m.edsoo.ru/5a8072

CBsA3b. MEeXMOJIEKYJIISIpHBIE
B3aNMOJICHCTBHSA

af

11

BanenTHoCTh U BalCHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b
ANIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPHIECKUM
CTPOCHHEM

bu6nmorexa LIOK
https://m.edsoo.ru/3d2ca0

93



https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093

Hpe,I[CTaBJ'IeHI/IH O KOMIIJICKCHBIX

bubnunorexa LIOK

12 COCJIMHEHMSIX: COCTaB U https://m.edsoo.ru/8c66bl
HOMEHKJIATypa 2a
BemecTBa MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHS bubmorexa [OK

13 YIp P ' https://m.edsoo.ru/e16763
TUIBI KPUCTAITHYCCKHUX sh
PELIETOK U CBOMCTBA BEILIECTB T
[TonsaTue o AUCIIEPCHBIX bubnnorexa [JOK

14 cucremax. [Ipeacrasinenue o https://m.edsoo.ru/da2¢70
KOJUIOMTHBIX pacTBOpax e4
VcTuHHBIE pacTBOPHI:

bu6anoreka LIOK

HACBIIICHHBIC | HEHACHIIIIEHHBIE,

15 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCTb. ’d
Kpucramnornaparst o

bu6nmorexa LIOK

CniocoObl BbIpaykeHUs

16 https://m.edsoo0.ru/328e65
KOHIIEHTPAIlUH PacTBOPOB 12
Penrenue 3amad c
HCTIOJIL30BAHUEM MOHATUH but6mmorekxa [IOK

17 ""MaccoBast J10J1s1 paCTBOPEHHOTO https://m.edsoo.ru/785e0a

nn

BeulecTsa', "MossipHas
KOHLEHTpauus"

b4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4

Knaccudukanus u bubmmoreka [JOK
18 HOMEHKJIaTypa HEOPTraHUYECKUX https://m.edsoo.ru/bf9e10
BEILIECTB 8d
bubnunorexa LIOK
Cucremarusanus 1 00001eHe
19 . https://m.edsoo.ru/8d2c6a
3HAHUU 0 TeMeE
3a
KonTtponpsHas pabora o Temam
"CTpoeHue aToma.
Ilepronnueckuii 3aKOH U
bu6nunoreka LIOK
[Tepuoaunueckas cucrema
20 https://m.edsoo.ru/70a60a
XUMHUYECKUX d1eMeHTOB /1. 1. ad
Menneneena", "CtpoeHue -
BeniecTBa. MHOroo6pasue
BeIecTB"
Knaccudukanmst XaMuIecKux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYeCcKON XUMHUU. 3aKOH bubmuoteka [IOK
21 COXPAHEHUs MacChl BEILECTB; https://m.edsoo.ru/6335cd
3aKOH COXpaHEHUs U d2
MIpEBPAILCHHS SHEPTUU TIPU
XUMHUYECKHUX PEaKLUIX
TenoBbie 3¢ (HEKTH XUMUYECKUX bubmuoteka [IOK
22 peakuuii. TepmoxumMudeckue https://m.edsoo.ru/d1db86

ypaBHEHHS

da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da

Brrancnenus no YpPaBHCHHUAM

bubnunorexa LIOK

23 XUMUYECKUX PEAKLIUN U https://m.edso0.ru/87b139
TEPMOXUMHUYECKUM YPABHEHUSAM 54
CKOpOoCTh XMMHUYECKOHN peakliuy,
4 €€ 3aBUCUMOCTb OT Pa3Iu4HbIX
¢axTopoB. Katanus u
KaTaJIn3aTophbl
’5 ['omoreHHbIe U TeTEpPOTeHHBIE
peaxun
[IpakTuueckast padora Ne 1 mo
" bu6nuorexa [IOK
Teme "BiusHue pazIHuHBIX
26 https://m.edsoo.ru/1facal
(hakTOpOB HA CKOPOCTH d1
XUMUYECKON peakiuu" —
OO6patumMble U HeOOpaTUMBbIE bubmuoreka [JOK
27 peakuu. XuMU4eCcKoe https://m.edsoo.ru/30952f
paBHOBeCHE 9b
[TpakTuyeckas padora Ne 2 o
" bubmmoreka [IOK
Teme "BiMsHue pazIMuHbIX
28 https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJOKEHHUE 17
XUMHYECKOTo paBHOBecUA" _
DNEeKTpOTUTHYECKAS
but6mmoreka [IOK
nmucconuanus. CUIIbHbIE U
29 https://m.edsoo.ru/5f766b
ciadble 371eKTpoauThl. CTeneHb df

JUCCOInalun



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf

HoHHOoe npousBeneHue BOAbI.
Cpena BOOHBIX paCTBOPOB.

bubnunorexa LIOK

30 . https://m.edsoo.ru/3966ca
Bonopoansriii mokazarens (pH) 20
pacTtBopa o
I'maponus coneii. Peakiumy, but6mmoreka [IOK
31 MPOTEKAIOIIME B PACTBOPAX https://m.edso0.ru/09d5a9
DIIEKTPOJIUTOB bd
[IpakTuueckast padora Ne 3 o bubnuoreka [IOK
32 TeMe "XUMHUYECKHE PEeaKIuu B https://m.edsoo.ru/2e3dae
pacTBopax 3JIeKTPOJIUTOB" b0
OKUCIUTENbHO-
bubnunoreka LIOK
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.
33 . https://m.edso00.1ru/562260
Baxueimre oKuCIUTEIN U 60
BOCCTAHOBUTEIH —
bu6nmorexa LIOK
MeTo1 31EKTPOHHOTO
34 https://m.edsoo.ru/fb6913
(37IEKTOHHO-MOHHOT0) OanaHca 27
bu6nmorexa LIOK
DIIEKTPOIN3 PaCTBOPOB U
35 https://m.edso0.ru/93fb97
pacIuIaBoB BENIECTB 0
bu6anoreka LIOK
Pernenune 3ama4 pa3nmu4HbIX
36 https://m.edsoo.ru/5a859d
THTIOB 16
but6mmoreka [IOK
Pemenue 3a1au pa3nuyHbIX
37 https://m.edsoo.ru/5afa26

THUIIOB

5d



https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d

CucremaTtu3sanus 1 0000IICHUE bubnuotexa [JOK
38 3HaHUH Mo TeMe " XuMHuYecKue https://m.edsoo.ru/c161eb
peakun" 85
bubnunoreka LIOK
KonTponbhas pabota no teme
39 | " https://m.edsoo.ru/a8a0a9
XUMUYECKHE peakluu 30
[TonoxeHne HEMETAIIIOB B
[Iepnoanueckoii cucreme
XUMHYeCKuX deMeHToB Jl. U. bubmuoreka [{OK
40 MemnneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHHS UX aTOMOB. ad
duznyecKue cBOWCTBa
HEMETAIIJIOB
AmoTponus HEeMETauIoB (Ha bubnuorexa [IOK
41 IIpUMeEpe KUCI0POaa, CEPBI, https://m.edsoo.ru/ef92c9
dbocdopa u yriepona) 1c
Bonopox: nonydenue, bubmuoreka [JOK
42 du3nueckre 1 XUMHUYECKHE https://m.edsoo.ru/0aa8f6
cBorcTBa. ['mapuasl 13
["anoreHsl: HaX0XACHHUE B
bu6anoreka LIOK
PUPOJIe, CIIOCOOBI MOTYYCHHUS,
43 https://m.edsoo.ru/4e2237
buznYeCKre 1 XUMUYECKHE 05
CBONCTBA o
I'anorenoBonoponsl.
. but6mmorekxa [IOK
Baxueiimme
44 https://m.eds00.ru/6b3255
KHUCIIOPOJICOIePIKAIITIE

COCAMHECHU I'aJIOTCHOB

<6}



https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6

JlaboparopHsble u

IPOMBIIIJICHHbIE CLIOCOOBI Bbu6muotexa [JOK
45 MOJTy4YEHUS TAJIOTCHOB. https://m.edsoo.ru/6971ac
[IprMeHeHue TajJoreHoB U UX a4
COCIUHEHUN
[TpakTuueckas padota Ne 4. bubmmoreka [JOK
46 Pemienune sxciepuMeHTaIbHBIX https://m.edsoo.ru/8b26fe
3axa4y o teme "l"anoredsr"” cd
Kucnopon: naboparopHeie u
IPOMBIIIJICHHbIE CLIOCOOBI Bbu6mmoteka [JOK
47 nosydeHus, Gu3nYecKue u https://m.edsoo.ru/c8abc3
XuMuueckue cporcta. O30H. 6a
[TpuMmeHeHue KUCIopoia U 030Ha
bubnuoreka [{OK
48 OKcuIbl U IEPOKCHUIBI https://m.edsoo.ru/5¢8816
a0
bubnmorexa LIOK
49 Pentertie safat pasmbix https://m.edsoo0.ru/2b6d8b
THTIOB 4b
Cepa: HaXOXKJIEHUE B MPUPOJIE,
CH(1)3006LI nonl)[/qeﬁm, e Bubmmorexa [IOK
50 https://m.edsoo.ru/46afae
(bU3HYECKUE M XUMUICCKHE 16
CBOWCTBa
bu6nunorexa LIOK
51 CepoBoaopo, CyIbpuasl https://m.edsoo.ru/7¢8759
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https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999

Kucnoponconepxaniue

but6mmoreka [IOK

52 coenuHeHUs cepbl. OCOOCHHOCTH https://m.edsoo.ru/8cfa25
CBOMCTB CEPHOM KUCIOTHI 48
[IpakTuueckas padora Ne 5.
but6mmoreka [IOK
Pemenne skciepuMeEHTAIBHBIX
53 " ) https://m.edsoo.ru/0afb05
3aaa4 o teme "Cepa u eé o4
coeuHeHus" o
A3OT: HaXO0X/I€HUE B IPUPO/IE,
Pip bubnuoreka [IOK
CIOCOOBI TOJTyYEeHUS,
54 https://m.edsoo.ru/badd22
(duU3HYECKUE M XUMUYICCKHEC 55
CBOMCTBAa. AMMHAK, HUTPHIbI —
Kucnopoacoaepxaniue bubmmoreka [JOK
55 coenuHeHus azota. Oco0eHHOCTH https://m.edsoo.ru/e2965a
CBOMCTB a30THOM KHUCIIOTBI fe
[Ipumenenue azora u ero bubmuoreka [JOK
56 COeTMHEHUI. A30THBIE https://m.edso0.ru/129£50
yI00OpeHust 59
®docdop: HaAXOXKICHHE B
bu6nmorexa LIOK
MIPUPO/IE, CTIOCOOBI MOTYUYEHUS,
57 https://m.edsoo.ru/9a6b43
buznyecKkrue 1 XUMUYECKHE cc
cBoiictBa. Pochuas! u Gochun -
Oxkcuapl hocdopa, bubmmoreka [JOK
58 dbochopcoaepkame KUCIOTHI. https://m.edsoo.ru/c7a2d4

Comu dhochopHOH KHCITOTHI

29



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429

[Mpumenenne docdopa u ero

bubnunoreka LIOK

59 coenuaeHuit. ochopHbie https://m.edsoo.ru/a21807
yro0opeHust Oa
[IpaxTuueckas padora Ne 6.
but6mmoreka [IOK
Pemenne skciepuMeHTAIBHBIX
60 " https://m.edsoo.ru/8175ac
3ama4 o Teme "A3ot u dochop u af
ux coequHeHus" o
Yraepoa: HaX0XKICHUE B
MIPUPOJIE, ATTIOTPOITHBIC bubnmnoreka [HOK
61 Moupukanuu; pusndeckue u https://m.edsoo.ru/1eb19f
XUMHYECKHE CBOICTBA, 9¢
pUMEHEHUE
Oxkcun yrnepona(Il), oxcun bubmuoreka [IOK
62 yraepoaa(IV), yronbnas kucinota https://m.edsoo.ru/dba58a
u eé conu df
bu6nuorexa [IOK
Perenue 3ama4 pa3nmu4HbIX
63 https://m.edso00.ru/6029b6
TUTIOB
09
Kpemuuii: HaxoxeHuE B
bu6anoreka LIOK
MpPHUPOJIe, CIIOCOOBI MOTYYCHHUS,
64 https://m.edsoo.ru/143558
(duU3HYECKUE M XUMUICCKHEC ab
CBOMCTBA ab
Oxkcua kpemaus(IV), bubmorexa LHOK
65 https://m.edsoo.ru/3170e7

KpEMHHEBAA KHUCJI0TA, CUIINKAThI

bl



https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1

[IpumeHeHne KpeMHUS U €ro

bubnunorexa LIOK
https://m.edsoo.ru/393cda

66 coeguHenuii. CTeko, ero c0
MOJTyYEHHE, BUBI CTEKIIA https://m.edsoo.ru/5823ce
fb
but6mmoreka [IOK
Pewenue 3ana4d pa3nu4yHbIX
67 https://m.eds00.ru/b624f8
THUIIOB
01
K
Cucremaru3anus 1 0000IIeHne buGmmorexa LO
68 . | " https://m.edsoo.ru/6e864d
3HaHui 1Mo TeMe "Hemerasbl bs
bubnunoreka LIOK
KoHTpoinbHas pabora 1o Teme
69 " " https://m.edsoo.ru/d0484c¢
Hemeramnsl
76
AHanu3 pe3yJbTaToB bubnnoreka [JOK
70 KOHTPOJIbHOM paboThI, https://m.edsoo.ru/2b7¢95
KOPPEKIIHUS OMMOOK 10
[TonmoxxeHue METaJIOB B
[Iepnoanueckoii cucreme
bu6nmorexa LIOK
XUMHYECKHUX JIEMCHTOB.
71 https://m.eds00.ru/9839cl
Oco0OeHHOCTH CTPOEHUS 6c
AJIIEKTPOHHBIX 000JIOYEK AaTOMOB _
METaJIJIOB
OO6mue ¢puznueckre CBOMCTBa bubmmoreka [JOK
72 MeTtauioB. [Ipumenenne https://m.edsoo.ru/51dac9
METaJUIOB B OBITY U TEXHUKE d3
Cnnasel metaiioB. Kopposust bubmorexa LOK
73 - \OPP https://m.edsoo0.ru/42b872

METAIJIOB

e3



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3

Pewenue 3ana4 pa3nuyHbIxX

bubnunorexa LIOK

74 https://m.edsoo.ru/e3de37
TUIIOB
b6
DNEKTPOXUMHUUECKUH psift Bubmuoreka IIOK
75 HanpspKeHud MetaiioB. O0mue https://m.edsoo.ru/94eb37
CIOCOOBI MOJYYEHUS] METAJIJIOB Ta
OO61mas xapakTepucThKa
MeTaiioB [A-rpynmnbl
Ilepronnueckoit cucTemsl
. bubnuoreka [IOK
XUMUYECKHX dJieMeHTOB. Hatpuii
76 . https://m.edsoo.ru/e12¢26
Y KaJIMi: TIOJTy4YeHHeE, b3
buznyecKkue 1 XUMUYECKHE T
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U UX COCAMHEHUN
OO61as xapakTepucTHKa
MmeTaios [IA-rpynmel
[lepnonnueckoii cucTemsl
bu6anoreka LIOK
XUMUYECKUX AIIEMEHTOB.
77 . . https://m.edsoo.ru/7c3e49
Marnuii u KajablHii: MoTy4eHue, <0
bu3nYecKue 1 XUMHUIECKIE o
CBOMCTBA, MPUMEHEHNE MTPOCTHIX
BEILIECTB U UX COCAUHEHHI
. .. bu6nmorexa LIOK
JKécTtkocTh BOJIBI M CTIOCOOBI €6
78 https://m.edsoo.ru/c74bfa
YCTpaHEHUS
€9
AOMUHUN: TTOJTyYEHHE, bubnuotexa [JOK
79 buznyecKre 1 XUMUIECKHE https://m.edso00.ru/0e79b2

CBOﬁCTBa, IMPUMCHCHUC
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https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/0e79b266

AmdoTepHbIe CBOICTBA OKCHIA U
THIPOKCH/IA AITFOMUHHS,

bubnunorexa LIOK

80 https://m.edsoo.ru/5d12d3
TUAPOKCOKOMILIEKCHI aTFOMHHMS, 18
HUX IPUMEHEHNUE T
81 Pewenue 3ana4d pa3nuyHbIxX
THUIIOB
[IpaxTuueckas padora Ne 7.
bubmuorexa [JOK
Pemienne skcniepuMeHTAIbHBIX
82 " https://m.edsoo.ru/27adaf
3a1a4 1o reme "Merauibl 43
[JIaBHBIX noArpymnm" o
OO61mas xapakTepucThKa
METaJUIOB MIOOOYHBIX TOATPYII bu6nunorexa [IOK
83 (b-rpynn) Ilepuognueckoit https://m.edsoo.ru/610d74
CHUCTEMBI XUMHUYECKHUX 31
AJIEMEHTOB
du3znyeckrue U XUMHUYECKHUE bu6anoreka LIOK
84 CBOIICTBa XpoMa U €ro https://m.edsoo.ru/9911be
COCIMHEHUH, NX TPUMEHEHNE 3
Baxwneiinine coequHEHUS bu6anoreka LIOK
85 Mapranuna. [Iepmanranar kanus, https://m.eds00.ru/039d69
€ro OKHUCIUTEIbHbIE CBOMCTBA c8
dusndeckue 1 XUMHIECKUE
. bubmmoreka [JOK
CBOMCTBA keJe3a U ero
86 . https://m.edsoo.ru/1b7{87
coenuHenuil. [lonyuenue u Al

MMPUMCHCHHUC CIIJIABOB JKCJIC3a



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741

dusnyeckrue U XUMUYECKHE bubnunorexa LIOK
87 CBOMCTBA MEIU U €€ COCIMHCHUH, https://m.eds00.ru/2bc0f9
UX IPUMEHECHUE 54
DU3NYECKUE U XUMHUYECKUE
. bubnunorexa LIOK
CBOMCTBA IIMHKA U €T0
88 . https://m.edsoo.ru/b1{2be
COCTMHCHUH, MX TPUMEHEHHE. al
' IpOKCOKOMITIIEKCHI ITMHKA _
[IpakTrueckas padora Ne 8.
bubnunoreka LIOK
Pemenue skciepuMeHTAIbHBIX
89 " https://m.edsoo.ru/a6e352
3a1a4 1o Teme "MeTtalibl e
noOoYHbIX moArpymnm" o
bubnunoreka LIOK
Pernenune 3ama4 pa3nmu4HbIX
90 https://m.edsoo.ru/a8b83d
THIIOB
83
O00011eHNEe U CUCTEMATU3ALIS bu6nmorexa LIOK
91 MU3y4YEHHOTO MaTepualla 1o TemMe https://m.edsoo.ru/e91fe9
"Metamibr" 75
bu6nmorexa LIOK
KontponbHas padoTa o Teme
92 | " https://m.edsoo.ru/83f63e
Mertamnisl
a3
AHanu3 pe3yiabTaToB bubmuoreka [JOK
93 KOHTPOJIbHOU paboTHI, https://m.edsoo.ru/9ebff2f

KOPPEKIHs OMUO0K
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https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/9ebff2fd

Posb xumuu B o6ecrieyeHuu
YCTOWYHBOTO Pa3BUTHUS

bubnunoreka LIOK

94 yesnoBeuecTBa. [lonstue o https://m.edsoo.ru/080fe1
Hay4HBIX METOJIaX MCCIICIOBAHUS 10
BEIIIECTB
Hay4nble mpUHITATIBI
OpraHU3aIi XUMHYECKOTO bubmmoreka [JOK

95 Ipou3BOACTBA. I IpoMbIIIEHHBIE https://m.edsoo.ru/2e45a4
CIOCOOBI MOMYYEHHS BaXKHEHIITNX 4f
BEIIIECTB
XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [{OK

96 OKpY aroIlel cpeibl U ero https://m.edsoo.ru/9f1 1bf
MMOCJICACTBUSA 51

bubnuoreka [IOK

97 AMMHUS 11 3/10pOBBE HENOBEKa. https://m.eds00.ru/a65527
JlexapcTBEeHHBIE CpEACTBA 21
Xumus nuiy. Pojabs xumuu B bubmunoreka IIOK

98 o0ecreyeHny MUIIeBOn https://m.edsoo.ru/1f7b5b
0€30I1aCHOCTH d2
KocMmeTnueckue n bubmnoreka IIOK

99 nap(proMepHbIe CpeCTBa. https://m.edsoo.ru/da42d5
briToBast xumust a9
XHUMHS B CTPOUTEIIBLCTBE. bu6muoreka [JOK

100 | Baxwueime CTpOUTENIbHBIE U https://m.edsoo.ru/61e690

KOHCTPYKIOHMOHHBIC MaTCPUAJIbL
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https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
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https://m.edsoo.ru/61e69003

XHUMHS B CEJILCKOM XO3SIUCTBE.

but6mmoreka [IOK

101 | Opranuueckve U MUHEpaIbHbIC 1 https://m.edsoo.ru/fd3958
ya00penus 7d
Cucremarusanus 1 00001eHne Bubmorexa OK
102 . 1 https://m.edsoo.ru/db979¢
3HAHUHU 110 TEME
70
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOPAMME
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ITPOBEPAEMBIE HA EI'9 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Koxa npoBepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
NPOrpamMMbl CpeIHero o01ero 06pa3oBaHus

Brnanenue cucremMoil XUMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

OCHOBOIIOJIAralolye MOHATUS (XUMUUYECKHUI 2JIEMEHT, aTOM, U30TOIIBI, 3.
, d-3NIEKTPOHHbIE OpPOUTAIM AaTOMOB, OCHOBHOE M BO30YXIEHHOE Cf
BAJICHTHOCTb, JIEKTPOOTPULIATENILHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUEC
CBSI3M), THUOpPWAM3ALMS AaTOMHBIX OpOHTAaJel, KPUCTAUIMYECKas pe
MOJIIpHBIA ~ 00BEM, MOJIIpHAs KOHIEHTpAlus, pacTBOPbl  (MCTI
KPUCTAJIOTUAPAThI, YIJIEPOAHbIN cKeneT, (yHKIHOHAJIbHAs TpyMIa,
dopmyna, mzomepus (CTpyKTypHas, reomMeTpuyeckas (LMC-, TpaHCK
TOMOJIOTH, YTIIEBOJOPObI, KUCIOPO/I- U a30TCOIEPKAILUE COEAUHEHUS,
(yrneBoabl, XKUpbI, OEJIKH), MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO, Bl
KPEKUHT, PUGMOPMHUHI, THUIBI XUMHUYECKUX peaKIUi (OKHCIUTENb
HHJIOTEPMHUUYECKHE, PEAKLUU HOHHOIO OOMEHa, FOMO- U TeTepOreHHI
pacTBOp, 3JIEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOJIUTHYECKAs JIUCCH

OKHCJINTEIIb, BOCCTAHOBHUTCJIb, 3JICKTPOJIN3, CKOPOCTH XHUMHYISCKOM PEakx

1.2

TEOPUH U 3aKOHBI (TCOPUS XMUMHYECKOTO CTPOCHHUS OpPraHUYECKUX B
ANEKTPOIUTUYECKON aucconumanu, [lepuonnueckuit 3akon .M. Meng
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XHMHUH, MHPOBO33PEHUYECK
MMOHUMaHUA MPUYUHHOCTH W CHUCTEMHOCTH XUMHUUYECKUX SIBJICHUMH,

CTPOCHUHU BEIICCTBAa HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJISIPHOM




nNpeaACTaBJICHUA O MCXAaHU3MaX XHUMHYCCKUX peaKuHﬁ, TEPMOI

1.3
3aKOHOMEPHOCTSIX UX MPOTEKAHUS, 0 XUMHUYIECKOM PAaBHOBECHH, TUCIIED!
1.4 (akToJIOrHYECKUEe CBEICHUS O CBOMCTBAX, COCTABE, TIOTYyUYECHUH U O€30II:
HEOPraHMYECKUX U OPTaHMYECKHUX BEIIECTB B OBITY U MIPAKTUUECKOU Jes
15 o0mre HayYHBIC MPUHIUIBI XUMUYECKOTO MPOU3BOJICTBA (HA TIpUMEp
aMMHMaKa, MeTaHoJIa, IepepadoTKu HeTH)
2 CdopMUpoBaHHOCTH YMCHHIA BBISIBIISTH:
21 XapaKkTepHbIE TPU3HAKU M B3aUMOCBSI3b U3YUCHHBIX MOHSATHH, IPUMEHS!
OTIMCAHUU CTPOCHUS M CBOHCTB HEOPTaHUICCKUX U OPTAHUUYECKUX BEIIE
) B3aMMOCBS3b XUMUYECKUX 3HAHUHM C MOHATHSIMH M TMPEACTABICHUSM
OCO3HAHHOTO TIOHUMaHUS ¥ OOBSICHEHHUS CYIIHOCTH MaTEPUATIHLHOTO €/T!
3 CdhopMHpPOBAaHHOCTH YMEHUS UCITIOJIB30BATh:
HAUMEHOBAHHS XHMHUYECKUAX COCTMHEHUN MEXTyHAPOIHOTO COK3a TEO
3.1 Y TPUBHAIIbHBIC HA3BAHUS BEIIECTB, OTHOCSIIIMXCS K M3yYICHHBIM KJIaccan
COCIMHEHUN
39 XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJT HEOpraHHYEC
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKENETHBIX) (popMyT opr
4 ChopMHpOBaHHOCTH YMEHUS KJIACCH(DHUITMPOBATD:
41 HEOPTraHWYECKUE BEIIEeCTBA, CAMOCTOSATENFHO BBIOMPATh OCHOBAHHS |
N3y4aeMbIX XHMIIECKUX 00BEKTOB
47 OpraHMYeCKHe BEIECTBA, CAMOCTOSTEIILHO BRIOMPATH OCHOBAHUS U KPUTE]
XUMHUYECKUX OOBEKTOB
43 MO pa3IUYHbIM MpU3HAKaM (YUCIYy M COCTaBy pEarrpyroUIMX BeIIeC]

M3MEHEHHIO CTEeTIeHEeW OKHUCIIEHUSI AJIEMEHTOB, 00PaTUMOCTH PEaKIiy, yda




ChopMupOBaHHOCTH yMEHHUSI XapaKTEPHU30BaTh 3JEKTPOHHOE CTPC

BOS6y>KI[éHHOM COCTOHHI/II/I) 1 MOHOB XHMHUYECKUX DJIEMEHTOB 1 — 4 II¢

5
J.M. MenzeneeBa U UX BaJEHTHbIE BO3MOXKHOCTH, MCIIOJIb3Ysl ITOHSTHUS
HHEPTreTUYECKUE YPOBHU
6 ChopMupoBaHHOCTH yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHS (
00pa3yeMbIX MU COEIMHEHHH 10 NIepruoiaM U Ipymniam
7 ChopMupoBaHHOCTH YMEHHS COCTABIIATh YPABHEHUSI XUMHUYECKUX PEAKI
71 OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil MOCPEACTBOM COCTaBIIE
peakuui
79 YpaBHEHHsSI PEaKIMi PAa3ITUYHBIX THIIOB; ITOJHBIE U COKpAIIEHHBIE ypal
YUUTBIBAsL YCIOBUS, IPH KOTOPBIX ATH PEAKIIMH UAYT O KOHIIA
73 peakuuil TUApPONIN3a, PEeaKIUil KOMIUIEKCOOOpa3oBaHUs (HAa IpUMEp
ATFOMUHUS)
8 CdopMupoBaHHOCTH YMEHHUSI TOATBEPIKIATH:
Ha KOHKPETHBIX MPUMepax XapakTep 3aBUCUMOCTH PEaKIIMOHHOH CIIOCO!
8.1 OT KPaTHOCTH W TUTIA KOBAICHTHOHN CBSI3M (O- M T-CBSI3W), B3AUMHOTO B
MOJIEKYJIaX, a TAaKXKe 0T 0COOEHHOCTEH pean3aluy pa3InyHbIX MEXaH!
8.2 XapaKTepHbIe XUMHUYECKHE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMME
YPaBHEHUN XUMUYECKUX PEAKIUN
ChopMupoBaHHOCTH YMEHHS XapaKTEPU30BATh COCTAB M BAKHEUIITHE CE
9 K ONpeAeNéHHbIM KiaccaM M TpyIIaM COEAWHEHHH (IIPOCThIe BEIleC
YTIE€BOAOPOABI, IPOCThIE FPHUPHI, COIUPTHI, (PEHOJbI, alTbAETH b, KETOHE
3(UpPBI, KUPHI, YTIEBObI, AMUHBI, aMUHOKHCIIOTHI, OCITKH )
10 ChopMupoBaHHOCTH YMEHHS IPOBOIUTH PACUETHI IO XUMUYECKUM (HOp

peaxiuii ¢ UCIOIb30BaHUEM (PHU3UUECKUX BEIUYUH:




10.1

Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIH OJTHO
pacTBopa C ONpeneIEHHOM MAacCOBOM JOJIEW PACTBOPEHHOIO BELIECT

MIpUMeECH)

10.2

MacCOBOM WM 00BEMHOM JT0JIH, BHIXOJIA TTPOTYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P deKTa peakuuit

10.4

00BEMHEBIX OTHOIIECHHUH ra30B

10.5

10 HAXOXXIACHHUIO XAUMHYECKOH (1)OpMy.]'IBI BCIICCTBA

11

BJ'IaI[eHI/Ie CHCTEMOM 3HAaHUH O METOAaX HAYYHOT'O IIO3HAHUS ABJIC
CCTCCTBCHHBIX HAYKaX U YMCHHUC IPUMCHSTH 5TH 3HAHUS ITPU SKCIICPHU ML
n J1jis OOBSICHEHHS] XUMHYECKHX HBHGHHﬁ, HMCIOUX MCCTO B IIPHUP

YeJIOBEKA U B IIOBCEAHEBHOM KU3HUA

12

ChopMHpPOBaHHOCTh YMEHHS NMPHUMEHSATH (MCIIOJIB30BATh) 3HAHUSA O Ci
AKCIEPUMEHTATBHOIN NPOBEPKU TMIIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTE!
Y MIPOTHO3UPOBAHUS BO3MOKHOCTEN MX OCYIECTBIICHHSI; CHCTEMHBIE XUV
IIPOTHO3UPOBAHMUS SIBICHUHN, UMEIOIINX €CTECTBEHHOHAYUYHYIO IIPUPOAY;

po0JieM B CUTYaIUSX, CBI3aHHBIX C XUMHUEH

13

ChopMupOBaHHOCTh yMEHHS IUIAHUPOBAThb M TNPOBOAUTH XHUMHYECH
M3y4YEeHHE CBOMCTB HEOPTaHWYECKUX M OPraHMYECKHX BEILECTB, Kauec
Pa3IMYHBIX KJIAcCOB M KHCIOPOJACOAEPKAIIUX OPraHMYECKHUX BEIeC
3aJa4 110 PACIIO3HABAHWIO HEOPraHMYECKUX U OPraHUYeCKHX BEL
Oe3omacHOro oOpalleHuss C BeleCTBaMU U JaOOpaTOPHBIM 000pY)
UCCJIEIOBAHMSI; MPEJICTaBIsATh B pazNU4HON (opme pe3ynbTaThl -

OLICHUBATh UX TOCTOBCPHOCTH




14

ChopMHpPOBaHHOCTh YMEHHSI OCYILECTBIATH II€JIECHAIPABICHHbBIH II0]
Pa3IUYHBIX UCTOYHHMKAX (HaydHas W y4eOHO-Hay4yHas JUTeparypa, cper
WuTepHeT U Apyrue), KpUTUYECKH aAHAIU3UPOBATh XUMHYECKYHO HHC

HCIIOIL30BaTh B COOTBETCTBHUU C ITOCTABIICHHOM yqe6H0171 33,[[3‘16171

15

CchopMHpOBaHHOCTh YMEHHUSI TPOTHO3UPOBATH, AHAIMZUPOBATH U OIIE
HKOJIOTUYECKOM ©Oe30MacHOCTH TMOCIEACTBUN OBITOBOM U MPOU3BOJIC
CBSI3aHHOU C MepepaboTKO BellecTB; CHOPMUPOBAHHOCTh YMEHUHN OCO?
JKUBBIE OpPraHU3Mbl OINpPEAEIEHHBIX BELIECTB, IMOHMMAas CMBICT IIOK:
KOHILIEHTPALMU, W TOSCHATh Ha TNPHMEPaX CIOCOOBI yYMEHBIICHHS |

BO3/CHUCTBUS Ha OpraHru3M 4Y€JIOBCKa




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

O XUMUun

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeopeTnyeckre OCHOBbI XUMUU

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJENIb CTpoeHUs aroma. PacmpeneneHue .
ypoBHsiM. Kitaccuduranms Xxumuaeckux 37eMeHToB. OCOOEHHOCTH CTPOCHHUS SHEPT
p-, d-anemenToB). OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAS KO

QJICKTPOHBI

1.2

[Tepuonnueckas cucremMa xumuueckux snemMenToB .M. MenneneeBa. @usnyeckuit
.. Menneneesa. [IpuuuHbl 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U
rpymnmnaM. 3aKOHOMEPHOCTU B U3BMEHEHUH CBOMCTB MPOCTHIX BELIECTB, BOJOPOJHBIX (

THAPOKCH]IOB

1.3

BanentHOCTS. QHGKTpOOTpI/II_IaTeJIBHOCTL. CreleHb OKUCICHUS

1.4

Buapl xumMuyeckoi cBsi3u (KOBaJIGHTHAsl, HOHHAs, METAJUIMYECKasi, BOJOPOIHAS)
MexMOJIeKyIsIpHBIE  B3aUMOJEHUCTBUA. Bemecrtsa MOJIEKYJISIPHOTO U HEMOJL

KpUCTAJUNINICCKUX peI_I_IéTOK. 3aBUCHMOCTh CBOMCTBA BCIICCTB OT TUIIA KPHUCTAJIJIINYC

1.5

XuMu4YecKas pcaKknus. Knaccmbnxaunﬂ XHUMHUYCCKUX peaKL{I/Iﬁ B HeOpFaHquCKOﬁ

COXPAaHCHUSA MACChI BCUICCTB

1.6

CKOpOCTL pCaKknuu, €€ 3aBHCHUMOCTb OT Pa3JINYHBIX (baKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYecKuX peakiuil. TepMoxumMuueckre ypaBHEHUs

1.8

OO6parumbie peaknuu. XuMU4YecKoe paBHOBecue. DaKTOPhI, BIUSAIONINE HA COCTOS

[Tpuunun Jle Harense

1.9

SHGKTPOHI/ITI/I‘IGCKEUI mucconnanusa. CUilbHBIC U citaObIe OJICKTPOJIUTHI. Cpena BOIH]

HelfTpanbHas, menoyHas. CTeneHp qucconranuy. Peakiimm HOHHOTO oOMeHa

1.10

IMaaponus coneii. MonHnoe npousBenenue Boabl. Bomopoaueiii mokasarens (pH) pacs




Crioco0b1 BBIpAXKCHUA KOHICHTpAalMW PACTBOPOB: MaCCOBasA O0Jd PaACTBOP

KOHIIeHTpauus. HacbllieHHbIe 1 HEHACHILICHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucr

OXUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu. HOBG,Z[CHI/IC BCIICCTB B Cp€aax C P«

1.12
AJIEKTPOHHOTO OaslaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

2 OCHOBBI HEOPTAHUYECKON XUMHHU

2.1 Knaccugukanus Heopraunueckux coeiuHeHnii. HoMeHkiaTypa HeOpraHu4eckux Be

27 XHWMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPUM, KaJIMK, KaJIbI[UH, MAarHHUH, a
MeZlb) U uX coenrHeHni. OOue crocoObl MOJyYeHNs METAIIOB

23 XVUMUYECKUE CBOMCTBA BXHEHINNX HEMETAIIOB (TAJOT€HOB, CEphl, a30Ta, (hocho
COeIMHEHMH (OKCUI0B, KUCIOPOJICOIEPKALIUX KUCIOT, BOAOPOJHBIX COEAMHEHNI )

24 I'enernueckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K PA3IMYHBIM KJIa

’5 ###Par### nentudukanus Heopraunueckux coeanHeHuit. KauecTBeHHbIE peakiuu
Y MOHBI

3 OCHOBBI OPraHUYECKON XUMUHU

OCHOBHBIE MTOJIOKEHUSI TEOPUM XMMHUECKOTO CTPOEHUSI OPTaHUYECKUX COEAUHEHUY

31 CKEJIET OpPraHM4ecKOoW MOJeKyJbl. KpaTHOCTb XMMHYECKOW CBS3U. S- U P-CBA3M
opOuTasneil aToMOB yriiepojaa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMMHYECKOTO
I'omonornuecknii psaa. Mzomepust u uzoMepsl

3.2 [TonsTre o pyHkIMOHANBHOU Tpyme. OpueHTaluoHHbIE 3D PEKTh 3aMecTUuTeENeH

13 IIpencraBnenne o Kkiaccu(UKallMd OpraHMYecKHX BemlecTB. HomeHkIatyp:
(cucremaTuyeckasi) U TpUBHAJIbHbIE Ha3BaHUS BaXKHEUIINX MPEICTaBUTENEN KIIACCOl

34 CBoOoHOpaAMKaNbHBIA U MOHHBIA MeXaHu3Mbl peakiuu. [loHsTHe 0 HyKJIeod

MapkoBHukoBa. [IpaBumno 3aiiiieBa




3.5

Ankanbl. XMMHUYECKHE CBOMCTBA aJIKAHOB: TaJIOTEHUPOBAHUE, IETHIPUPOBAHHE, TEP!
n3omMepm3anus, ropenue. [lomydenue amkanoB. lluknoankanel. Crenuduka CBC

pa3MepoM 1uKia. Peakuuy npucoeIMHEHUs U PaJUKaIbHOTO 3aMEILCHUS

3.6

Ankenpl.  XUMHYECKME  CBOMICTBa:  peakUuMu  MPUCOECIUMHEHUs  (rajor
THIpOraJloreHUpOBaHKe, THIpaTalys), TOPEHUs, OKUCIEHUS U nonuMepusanuu. 1l

CII0COOBI IMOJIYyYCHU aJIKCHOB

3.7

AJ'IKaI[I/IeHLI. XHWMHUYECKHE CBOMCTBA AJIKaJIUCHOB: PCAKIUMU IPUCOCINHCHHA (I‘I/III

ropeHus u noauMmepusanui. [loyuenve ankagueHos

3.8

AnkuHbl. XHUMHUYECKHE CBOMCTBA: PEAKUMH TMPUCOCAUMHEHUS (TalIOTCHHPOBAHMIL
TUAPOTATIOT€HUPOBAHKE) KAK CIIOCO0 MOTyUYCHHS MTOJIMMEPOB U IPYTUX MOJIE3HBIX IT
['openue aneTnneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHH JIJISl CBAPKHU 1

allCTHUJICHA

3.9

Apenbl. XUMUYecKHe CBOICTBA OEH30J1a: peakluu 31eKTPO(UIBHOIO 3aMEIIEeHNUs, I
rajioreHupoBanue). Peakius ropeHus. OCOOCHHOCTH XMMHYECKHUX CBOWCTB 1
OcoO6eHHOCTH XMMHUYECKUX CBOMCTB ctuponia. Ilomumepusanus cruposa. Croco

ApOMATHYCCKUX YTJICBOAOPOAOB

3.10

Cruptsl. IIpenenbHble OIHOATOMHBIE CIMPTHL. XMMUYECKUE CBOMCTBA: B3aUMOJE
YCTaHOBJICHUS] HAIUYUS THIPOKCOTPYMIIbI, C TaJOr€HOBOAOPOJAMH KaK CIIOCO0 MO
U MeXMOJeKylsapHas aeruaparanus. Peakuus ropenus. Ilomyuenue staHona:

ruaparanus 5TUJICHA. OTUJICHTTIUKOJb U T JIMICPHH KaK MPEACTAaBUTCIIN NPCACIbHBIX

3.11

®enoi. XuMu4eckue cBocTBa (peHosa (peakiuy ¢ HaTpueM, THAPOKCUIOM HATPH,

3.12

Anpneruapl. XMMHUYECKHE CBOWCTBA NPEIENBbHBIX albJAETHAOB: THIPHUPOBAHUE
KapOOHHUIIBHYIO TPYIIY (peaklus «cepeOpsHOro 3epKajia», B3auMOJICHCTBHE C TU/f
MpeeabHbIX AJIbJIETHJIOB: OKUCIIEHHWE CIUPTOB, THJpaTalMs aleTusieHa. AILETor

Oco0eHHOCTH peaKIuy OKUCTICHHS alleTOHa




3.13

KapOoHoBbIE KHCIIOTBI. XMMUYECKHE CBOWCTBA IPEAEIbHBIX OJHOOCHOBHBIX Kap(
XUMUYECKUX CBOMCTB MYpPaBBUHOW KHCIOTHI. [loilydeHHMe NpenesbHBIX OIHOO(
OKHUCJICHHE aJIKaHOB, AJKCHOB, IEPBUYHBIX CIUPTOB, albIErMAOB. Beicimme

KapOOHOBBIE KUCIOTHI

3.14

Crnoxuble 3¢upbl U kupbl. CrocoObl MOMyYeHHs CIOXHBIX 3(hupoB. OOpaTH)
[IpuMeHeHMEe CIOXKHBIX (QUPOB B MUILIEBOM U MapPIOMEPHON MPOMBIIIIEHHOCT
IJIMLEpUHA U BBICIIMX KapOOHOBBIX KUCIIOT. XUMUYECKHE CBOMCTBA KUPOB: TUIPH]
WIH OMBUICHHUE, KHPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJYYSHHS COJICH BBICIIUX ]

COJIM BBICHIHNX Kap6OHOBI)IX KHCJIIOT

3.15

XUMUYECKHIE CBOMCTBA TIIFOKO3EL: p€akuun € y4aCTUCM CIHUPTOBBIX WM aJIbACTHU]
6p0)KeHI/Ie. HpI/IMeHeHI/IC T''IFOKO3HEI, e€ 3HauyCHHE B JKU3HEICATCIHLHOCTH opran
MalibTo3a. BoccTanaBnuBaromnye 1 HEBOCCTaHABIMBAIOIINE Aucaxapubl. FI/II[pOJ'II/II
Kpaxmall, I'TMKOI'CH. CTpOGHI/Ie MaKpOMOJICKYJI KpaxmaJia, I'TMKOIrC¢Ha 1 L CJUIFOJI03HI. |
U HEJUII0JI03bl. XMMHYECKHUE CBOMCTBA KpaxMaJjia: TUAPOJIN3, KaUCCTBCHHAA PCAKI U
LOEJUTIOJIO3BI: TUAPOJINU3, TIOJIYUCHUC 3(1)I/IpOB netono3el. IloHsATHE 00 HCKYC

alleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OpPraHWYeCKHe OCHOBAHMUS: PEAKIMU C BOJOM, KUCIOTAMH,
MPEICTABUTENb APOMATHYECKUX AMUHOB. XMMUYECKUE CBOMCTBA aHUJIMHA: B3aUMO/
BOJIOM, okucieHue. [lomyyeHue amMMHOB QIKMIMPOBAHMEM aMMHaKa M BOCCTal

yTJIEBOJJOPO/IOB

3.17

AMHMHOKHUCIIOTHI ¥ 0€TTKH. AMUHOKHCIIOTHI Kak aM(pOTEepHBbIE OPTaHNYECKUE COCTUHE
oOpa3yromue 6enki. XuMHU4eCcKHe CBOICTBa OeJIKOB: THAPOIIN3, JEHATYpalHsl, Kayec

Oenku

3.18

CTpOCHI/IC " CTPYKTYypa IMOJIMMCPOB. 3aBUCHMOCTh CBOIMCTB MOJMMEPOB OT CTPOCHU
MOJIYUCHHUA BBICOKOMOJICKYJISIPHBIX COCIUHEHMI: pCakuuu MnoJUMEpU3alud U IOJIL

BOJIOKOH

3.19

#HHPartH## neHTrUKaIUs OPraHUYECKUX COSAMHEHUH. Pelrienne sxcrepuMeHTab

OpTraHNYCCKUX BCIICCTB

3.20

I'eneTndeckas cBsI3b MEKY KlacCaMu OPraHU4ECKUX COCIUHEHUN




XUMUS U )KA3HDb

XuMmus B moBceqHeBHOM >xu3HU. [IpaBuiia 6e3o0macHoi paboThl ¢ €AKUMHU, TOPIOYH!

4.1
cpelncTBamMu OBITOBOM XUMUU
XUMHS U 310pOBbE. XUMHSI B MEIMLMHE. XUMHUSA U CEIbCKOE XO3SIMCTBO. XUMUSA
4.2 SHEPreTHKAa: IPUPOAHBIN U MOMYTHBIM HE(TIHOM ra3pl, UX COCTaB U HCHOIb30BAHHE.
(MpUpOIHBIE UCTOYHUKHU YTIIEBOJOPOIOB)
XuMus U 9KoJorus. XUMHUYECKOE 3arpsi3HEHUE OKpPYKArolleld cpelbl U ero Mmoc
43 MOYBbI, aTMOc(epsbl, GIopsl U dayHbl OT XUMUYECKOoro 3arpsi3HeHus. [Ipobiema o1
AnbTepHAaTUBHBIE HCTOYHUKU YHEPTUU
OO01ue nmpencTaBiIeHHs O MPOMBIIIIEHHBIX CIIOCO0aX MOMYyUYEHUs XUMHUYECKHUX BEL(
4.4 aMMHaKa, CepHOM Kucnotbl). UépHas u uBeTtHas MeTamryprus. CTEKIo
[IpombinenHast opranudeckast XuMusi. ChIpb€ AJ1 OpraHUYECKON MPOMBIIUIEHHOCT
5 #HH##Par### Tunbl pacy€THBIX 3a/1a4
51 HH#HPar###PacuéTel Macchl BellecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY
OJIHOTO M3 YYacCTBYIOIIMX B PEAaKLIUH BELIECTB
52 ###Par###Pacuérel TemioBoro adexra peaxuu
53 #H##HPar##PacuéTel 00BEMHBIX OTHOIICHUH T'a30B MPU XUMHUECKUX PEAKIIHAX
54 #iHtPar#H#Pacu€Tel Macchl (00bEMa, KOTMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €C
M30BITKE (MMEET TPUMECH )
5.5 #H#HPar#H##PacuéTsl MaccoBOM WM 0OBEMHOM JTOJU BBIX0JIA POAYKTA PEAKIIUH OT T
56 #H#HPar###Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKIHH, €CJ
pacTBoOpa ¢ ONpeaeIEHHON MaCCOBOM J0JIEN pacTBOPEHHOIO BEIIECTBA
5.7 ###Par###PacuéThl ¢ HCTIONBb30BaHUEM TIOHATHI «MaCcCOBAsI IOJIS», «MOJIIPHAS KOH]
58 ###Par###HaxoxxieHne MOJIEKyIISIpHOU (POPMYIIBI OPraHMYECKOTO BEIIECTBA 0 €r0

QJICMCHTOB, BXOAIIUX B €0 COCTAaB, UJIH 110 MPOAYKTAM CropaHHusd




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus; 10 kiacc. yrmyonennoe o0yuenue Epemun B.B., Ky3emenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHudeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHnoe odiectBo «M3aaTenbeTBo
«IIpocsemenue»

* Xumus; 11 kiace. yrnyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe o0uiectBo «M3aarenbcTBO

«IIpocsemienue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

Xumus. 10-11 xnacc. [Ipodunbueiil ypoBens. Kuura nns yunrens. B 2 vacrtsax -
[Nabpuensu O.C., JIsicoa I'.I'., Beenenckas A.T.

Xumus B popmynax. 8-11 knacesl. CipaBounblie Matepuadisl - iBanos B.I'., I'eBa
O.H.

Xumus. 10-11 knaccel. Jngaktudeckue Marepuaisl - Kopormenko A.C.,

Wpanosa P.I'., Jlo6porun /1.10.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



https://chem11-vpr.sdamgia.ru
https://chem-ege.sdamgia.ru
https://resh.edu.ru

https://myschool.edu.ru
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