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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepaibHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX 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
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 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 HMH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, 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 HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

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



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

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YUYEHUS OTNIETBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3yUeHHUs MpeaMeTa
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-IT0O3HABATENbHBIX  ACMCTBUIA  00ydYarIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(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
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAlOM MOJIyYEHHS] XUMUYECKOTO 00pa30BaHus
B paMKax MW3Y4YCHHsS CIEUUAIbHbIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
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
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHS» OPUEHTHPOBAHO TAKXKE Ha PELICHHE 33/7a4 BOCHHUTAHUSA U COLMAIBHOTO
pa3BuTUsl OOywaroumxcs, Ha (GOPMUPOBAHHME Y HHUX OOIIEUHTEIEKTYalbHbBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeSATEIbHOCTH, UMEIOIINX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd 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 ONpEeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, 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 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAaHMYECKUX 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 PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
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 COJACpPKAHUU
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-MOJIEKYISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

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



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO 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 H3YYEHHs MpeAMeTa TMpeAroiaraeT 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
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHHS K CBOEMY 3[I0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHBIX
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
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

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



MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
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 OOYYECHHUIO W TIO3HAHHUIO, 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
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI 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).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcCKas CBSI3b B
OpraHUYeCKUX COeAMHEHUSIX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANICH yTiepo/a.
MexaHnu3Mbl  00pa3oBaHHs KOBAJIEHTHOM CBsi3M (OOMEHHBIA W JIOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHennit A.M. bBytiepoBa wu
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30MEpUM: CTPYKTypHasi, MPOCTPAHCTBEHHASI.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [loHsTue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KiaccU(UKALUS OpraHUYecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHUE), KOHCTPYUPOBAHHE MOJEICH MOJEKYJ OpPraHUYECKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: 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-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCIUHEHHMs, 3aMEIIECHUS B O-IIOJOKEHUE I[PU JIBOWHOW CBS3M,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBS3b. CIIOCOOBI MOMYYEHUSI U IPUMEHEHUE AJIKEHOB.

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

Aunkunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIIATypa U
M30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
obmiast popmyna, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE 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 cTupoda. [lomumepuszanus ctuposia. CrocoObl NOTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

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



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

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yIJIepoJia ¥ BOAOPO/Ia B OPraHMYECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJI YTJIEBOJOPOJOB 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,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[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.
[IpencraBienne o MexaHU3Me peakuii HyKJIeo(GuiIbHOro 3aMelienus. JleiictBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuun 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 aJIbJETHIOB U KETOHOB: PEaKLIUU IPUCOECTUHEHUS.
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: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
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.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mmas xapakrepuctuka yriaeBoaoB. Knaccudukamus yrieBogaoB (MOHO-, -
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,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3BI: TUIAPOJIH3, MOdyYeHHe >PHUpPOB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(1l), XxuMuueckne CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riaoko3sl ¢ ruapokcuaoM menu(Il), B3aumopaeiicTBue kpaxmana ¢ HOJ0M,
pelieHrue JKCIEePUMEHTAIbHBIX 3amad 1o TemMaM «Crnuptel U (EHOJB,
«Kap6onoBbie kuciaotbl. CI0KHBIE dPUPD».

A3oTcoep:kaniue OpraHnyecKue coeJuHeHms.

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 — IPEACTABUTENIb aMUHOB apOMaTH4eCKOro psiia. 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 TPEACTABUTEIN O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MIENTH/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
«A30TcoaepKalle opraHu4eckue coeuHeHus» u «Pacno3HaBaHrue opraHu4eCcKux
COCIMHEHUN.

BrbicokoMoJ1eKyJISIpHBbIE COeIMHEHMS.

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 Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

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

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(bopMyITBI OPraHNUYECKOTO COeTMHEHUS TI0 Macce (00BEMY ) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

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
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U reTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



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

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHU. AToMHbIE opOuTanu. Kinaccupukanuss XuMHYE€CKUX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprofaM. 3Ha4YE€HNE NEPUOINIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HANTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

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

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

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpanusa. HacelleHnsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

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



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
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.

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

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

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.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MeHneneeBa 1 OCOOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE 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
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

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



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcun cepbui(IV), oxcua
cepsl(VI). CepHucTas v 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.

VYrinepon, HaxoxaeHWe B HOpUpoAe. AJIIOTPOIHBIE  MOJAU(DUKALMM.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuyeckue cporctBa. Okcun kpeMHusi(IV), KpemHHeEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileproandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTawioB. lIpuMeHeHue MeTamsioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl
NOJIyYEHUS METAJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAITYPrus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

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

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMUYECKHUE CBOICTBA, TNPUMEHEHHE MPOCTHIX BEIIECTB U HMX COEIMHEHUHU.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIAa U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



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

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xeneza(ll) u sxenesa(lll). [lomydenne u mpuMeHeHuE Kene3a 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, TOpPEHHE cephl, ocdopa, 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, «MeTauibl MOOOYHBIX 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
MOJTyYeHUs] BaXKHEUIIINX BEIIECTB (HAa MpUMeEpe MPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

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

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



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

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

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

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

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BELIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIU OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

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

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHNS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEILHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

MHTEPECA U IT03HABATEIbHBIX MOTUBOB B MTOJYYEHUH U MOCHEAYIOIIEM aHAIN3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

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
aJIKOTOJIsI, 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
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaXXEHUS K TPy, JIIOJISIM TpyAa U pe3yibTaTaM TPYAOBOM 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;

MOHMMAaHUS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYkKaAIOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

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

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpYXarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABIEHHOCTH 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
YCHELIHOTO TPYJa U 3KOJIOTUYECKU KOM(POPTHOM JKMU3HU KaXKAO0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYUIHOCTH METOJOB
NO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAaHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaabHOM
NESATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



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

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

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), 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.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAKTOB 1
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB H
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSAMU,

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

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUUYECKON peaKIuu
— MPU pelIeHUH YYeOHBIX MO3HABATEIbHBIX M NMPAKTUUECKUX 3a7ad, MPUMEHSTH



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

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

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
NIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HMHGPoOpMau (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 BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO 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;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B X0O/1€ JUAJIOTa U/WUIH
JUCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJI0KEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYCCKONH pabOThI 10 MCCICTOBAHUIO CBOWMCTB
W3Y4aeMbIX BEIICCTB, peaau3allii yIeOHOTO MPOEKTa, U (OPMYIUPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (eKTUBHBINA CcrOCO0 HMX peHeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01ero o0pa3oBaHus BKIOYAIOT ClieHU(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHIL T10
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BHUJIBI JIEATCIHHOCTH T10
MOJIYYCHUIO HOBOTO 3HAHWS WM TPUMEHCHHWIO 3HAaHWUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEATIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECHEUYEHHH YCTONYHMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B o0ecrnieueHnu PalMOHAIEHOTO
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 aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpylma, paadkal, CTPYKTypHble (opMynbl (pa3BEpPHYThIE, 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 TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 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 3dexti, opueHtanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTHYECKOU
NeSATEIbHOCTH YeJIOBEKa, OOIIMX HAyYHbIX TPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJA, TEPEePaA0OTKH 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 YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I 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 npuBoauTh TPUBHAIbHBIC HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJICMHOBAsA, MAJIbMUTUHOBAsI KUCIIOTHI,
[JIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- 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 XapaKTEPU30BaTh 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, yIJIeBOJOB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUM C KCIOJBb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (O- U T-CBSI3M), 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
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M 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 — JUIS1 U3YUYECHUSI CBOMCTB BELIECTB 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 XUMUEH;

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
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

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(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH 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,
AJIEKTpOHHAs o00o0JIoukKa aroma, S-, p-, d-aToMHBIE oOpOUTalM, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAasl pEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JTUCCOLMAILMS, CTENeHb JUCCOIMALINH,
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, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
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
MPUHIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

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



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
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, YYaCTHIO KaTalh3aTopa W JpYyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

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

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKUE IMOAYPOBHM», «S-, p-, d-aToMHbIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenzeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



cOPMHPOBAHHOCTh 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-HAYYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
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)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHIMKATOPOB, W3YyYECHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYyITHPOBATH IETh UCCIEOBAHUS, TIPECTABIATH B Pa3INIHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIM3UpPOBaTh U  OIECHHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
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.
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3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 hitps:/m.cdsoo.ru/d69df650
a¢upsl. XKupbr
bubnunorexa LIOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaniue oprannyeckue coeJuHeHUust
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 bubmorexa HOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BoicokomoJieKky/JIIpHbIE COeIUNHECHUSA
5.1 BrIicokOoMOnEKYIIpHbIE COEAUHEHUS 6 bubmorexa HOK
' yp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Ctpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/II():TeMa XUMHYECKIX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bubmuoreka [{OK
1.3 X 19 1 3
HMITHECKHE peaKiitd https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57f24
2.2 MeTaner 23 1 2 bubmmorera [OK
https://m.edsoo.ru/2dd57{24
Hroro no pazneny 54
Paznea 3. Xumud u :Ku3HL
31 Meto/1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



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

10 KJIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
bubnunoreka LIOK
1 IIPE/ICTAaBICHUE O 1
https://m.edsoo0.ru/3686e6f5
MHOT000pa3uu OPraHuYecKuX
COCTUHEHUN
DNEeKTPOHHOE CTPOCHUE aTOMa
riepojia (OCHOBHOE U
2 ]}3]036p)KIlé£IHOC COCTOSIHHSI) 1 buGnuorexa [IOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanienTHBIE BOBMOXKHOCTH
aToma yriepojaa
XumuyecKkas CBs3b B
OPraHUYEeCKUX COCTUHECHUSX.
bu6mmoteka IIOK
3 Mexanu3msl 00pa3zoBaHUs 1
. https://m.edso00.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoenus
. bubnuotexa [JOK
4 OpPTraHUYECKUX COCTMHEHUN A. 1
https://m.eds00.ru/9e595cb8
M. bytneposa
Buner nzomepun:
5 CTPYKTYypHas, | bubmmoreka [JOK
MPOCTPAHCTBECHHAS. https://m.edso00.ru/b0e61661

OnexTpoHHbIE 3G (DEKTHI B



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

MOJIEKYJIaX OpPraHUuYECKUX
COETUHEHUN

IIpencrasnenue o
KJaccu(UKauu u

bubnunoreka LIOK
6 cucTeMaTuyecKas
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

. Knaccudukanus peakiuii B bubnuoreka [{OK
OpraHNu4eCKON XUMHH https://m.edsoo.ru/ba5706aa

g Cucremaru3anus u bubnunoreka LIOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUI
psia, obmas popmyna,

9 HOMEHKJIaTypa U U30MEepus, bubmmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10 Du3nvecKkrue U XUMUIECKHUE bubmmoteka IIOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxoxnenue aikaHoB B

1 npupoae. CriocoOsl bubmmnoreka HOK
MOJIy4YE€HUS U IPUMEHEHUE https://m.edsoo.ru/259b0a5b
aJIKaHOB
[uxnoankansl: oOmas
dhopmya, HOMEHKIATypa 1

12 n30Mepusi, 0COOCHHOCTH but6mmorekxa [IOK

CTPOCHHS 1 XUMHUYECKHUX
CBOWCTB, CITIOCOOBI MOJTy4eHHs
U IPUMEHEHUE

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



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

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

bu6nmoreka [IOK

13 JIOJISIM aTOMOB 3JIEMEHTOB, https://m.edsoo.ru/bf84d8eb
BXOJISIINX B €T0 COCTaB.
CucremaTtuzanus u
000011IeHNE 3HAHUH 110 TeMe
AJIKEeHBI: TOMOJIOTUYECKUI
psia, obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE
14 U IIPOCTPAHCTBEHHOE bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKYJI.
CtpyKTypHas 4 LUC-TpaHC-
M30MepUs AJIKEHOB
dusnyeckrue 1 XUMHUECKHE
15 CBOWCTBA ajlkeHoB. [IpaBuio bubmmorexa [TOK
https://m.edso0o.ru/21069ccd
MapkoBHHKOBa
16 CrniocoOsl oNTy4eHus u bubnmnorexa [JOK
IIPUMEHEHNE AJIKEHOB https://m.edsoo.ru/665dc058
[IpakTnueckast padora Ne 1 o
17 teMe "[lonydyenue sTuieHa u bubamorexa LOK
. https://m.edsoo.ru/0941eed8
M3Yy4YEHHUE €ro CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 ompeieTIeHUE MOJICKYJIISIPHOMN bubnuotexa [JOK
(hopMyJITEI OPraHNIECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
19 AJKaJIUeHBI: COMPSIKEHHBIE, bubnunorexa LIOK

W30JIMpPOBaHHbIE,

https://m.edsoo.ru/04298c0a



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

KYMYJIMPOBAaHHBIE.
Oco6eHHOCTH 3IIEKTPOHHOTO
CTpOEHUs

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

)1 CriocoObl TTOTyYeHUs U bubnmnoreka HOK
MPUMEHEHHE aTKaIUCHOB https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTUYECKUM
psia, obmas popmyna,

” HOMEHKJIaTypa, 3J1€KTPOHHOE bubmmoreka [JOK
W OIPOCTPAHCTBEHHOE https://m.edsoo.ru/68bbccdc
CTPOCHHE MOJIEKYI,
¢bu3nveckne CBONCTBA

7 XuMHUYECKHe CBOMCTBA bubnunoreka LIOK
AJIKUHOB https://m.edso00.1ru/23493a93

24 KauecTBenHsble peakiuy Ha bubmmnoreka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

75 CrniocoOsl oNTy4eHus u bubnnorexa [JOK
IIPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6fValea
Pemenue 3agau: pacuérsl 1o

26 YPAaBHEHUIO I)[mMIl;quKOﬁ bubamorera LOK

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

peakiuu

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

)8 obmas popmyna, bubnmnoreka [JOK

HOMEHKJIATypa. DJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

CTpOCHHE MOJICKYJ OeH301a U
TOJTyOJIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

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

Oco0EHHOCTH XUMHYECKUX
CBOICTB CTHUpPOJIa

bub6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bub6nmoreka [IOK
https://m.edsoo.ru/a44alae4

bubnunoreka LIOK
https://m.edsoo.ru/d5018a54

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEeEIICHUE MOJIEKYJIIPHOU
(bopMyJIBl OPraHUYECKOro
BEILECTBA

bubnunoreka LIOK
https://m.edsoo.ru/53461a2c¢

33

CrniocoOsl MosTy4eHus u
MIPUMEHEHHE apEeHOB

bubmmoteka IIOK
https://m.edso0.ru/6£717d09

34

35

36

I'enernyeckas CBS3b MEXAY
Pa3IMYHBIMH KJ1accaMu
YIJIEBOJIOPOJOB

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

ITpuponusiit ras. [lomyTHele
HEe(TSIHbBIE ra3bl

37

KameHHbIi1 yross 1 IpoyKThl
€ro nepepadoTKu

but6mmorekxa [IOK
https://m.eds00.ru/69b3398b



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

38

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

bubnunorexa LIOK
https://m.edsoo.ru/2119de78

39

I'enernueckas cBsi3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOIOB

40

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

bubnuoreka [IOK
https://m.edsoo.1ru/82b4d759

41

JeiicTBue menouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumoneiicTBue
IHUTajJoreHaaKaHoOB C MArHUEM
H IIUHKOM

42

43

44

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

[IpenenbHbIE OJHOATOMHBIE
CHOUPTBL: TOMOJIOTHUECKHUI
psa, obmas dpopmyna,
CTPOEHUE MOJIEKYII,
M30Mepusl, HOMEHKIIaTypa,
Kkinaccudukanys, puznyeckne
CBOMCTBa

bubnmorexa LIOK
https://m.eds00.ru/20e89122

bu6nmorexa LIOK
https://m.eds00.ru/95¢9e298

but6mmorekxa [IOK
https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
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https://m.edsoo.ru/df04c5cd

XUMHUYECKUE CBOUCTBA

45 MpEeAEIIbHBIX OJTHOATOMHBIX bubmmorexa LIOK
e A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHus u
46 MIPUMEHEHNUE OJJHOATOMHBIX bubmmorexa [IOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3dupsr:

47 HOMEHKJIATypa U U30Mepus, bubnuorexa [IOK
0COOCHHOCTH (PU3UYCCKUX U https://m.edsoo.ru/c2c¢788b2
XUMHYECKHUX CBOMCTB
MHoOroaroMHble CIUPTHI:

43 STUJIEHTJIMKOJb U TJIULEPHH, bubnnoreka [JOK
uX (pU3NYEeCKre U XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObl nostyueHus u

49 IIPUMEHEHNE MHOTOATOMHBIX buomorexa [TOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYJIBI,
50 (pml/mecm/l;)e CBOMCTBA ’ bubamorexa LOK
’ https://m.edso0o.ru/2ce72618
Tokcuunocth penona

5] XHUMUYECKUE CBOMCTBA bubmmoteka IIOK
¢denona https://m.edso0.ru/037caS9

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

53 Pemenue but6mmorekxa [IOK

9KCIIEPUMEHTAIBHBIX 3a7a4
no teme "CrupTsl U GpeHosr"

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

bubnunorexa LIOK

54
000011IeHNE 3HAHUH 110 TEME https://m.edsoo.ru/1810cb9b
Anbsieruibl U KETOHBI:
3JIEKTPOHHOE CTPOCHUE
55 KapOOHMILHON TPYIIIBL; Bu6mmotexa [JOK
TOMOJIOTHYECKUE PSAbL, https://m.edsoo.ru/b139beaa
obmas hopmyia, uzoMepus u
HOMEHKJIaTypa
ATNBIEruibl ¥ KETOHBI:
. bubnuorexa [{OK
56 (u3HYecKre CBOWCTBA;
https://m.edsoo.ru/c887425¢
peaKIy MPUCOETUHEHUS
Peakuuu oxucnenus u
57 Ka4eCTBEHHbBIEC PECaKIIUU bubnmorexa [IOK
P https://m.edsoo.ru/a393baa9
QJIBJICTUIOB U KETOHOB
53 CrniocoOslI mosTy4eHus bubnmnorexa [JOK
aIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYI
N3omMepusa u HOMEHKIIaTypa
bubmmoteka IIOK
60 KapOOHOBBIX KHCIIOT, UX
N https://m.edsoo.ru/700cc87b
(du3nueckue cBOCTBa
XHUMUYECKUE CBOKCTBA
bubnunorexa LIOK
61 MpeIeTbHBIX OJJHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
2 Oco00EHHOCTH CBOWCTB bubmuoreka [{OK

MYpaBbHUHOM KUCIIOTBHI.

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/1810cb9b
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Muoroo0pasue kapOOHOBBIX
KUCIIOT

OcobeHHOCTH CBOWCTB:
HENpeAeTbHBIX U
apOMAaTHYECKUX KapOOHOBBIX,

63 JTMKapOOHOBBIX, bubmmorexa [IOK
https://m.edsoo.ru/83a08773
THAPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu
BBICIITHX KapOOHOBBIX KHCIIOT

64 [TonsiTre 0 MPOU3BOAHBIX Bbu6mmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.eds0o.ru/0d162d9d
CrniocoOsl MosTy4eHus u

65 pUMeHeHHEe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7¢065¢9d
KHUCJIOT
CrnoxxHbie 3GupBbL:

66 TOMOJIOTHUYECKUH PsijI, o0IIIast bubnmnorexa LIOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3nvecKrue U XUMUUYECKHUE bubmmoreka IIOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIxX 3ama4:

M0 YPaBHEHHUIO XUMHYECKON

68 peakiiu, Ha ONpeieNieHre
MOJIEKYJISIPHON (OPMYIIBI
OpraHUYECKOr0 BEIECTBA
[IpakTuueckas padora Ne 3.

but6mmorekxa [IOK
69 Pemienne

OKCIICPUMCHTAJIbHBIX 3a/1a4

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

JKupsl: cTtpoeHue,

bub6nmoreka [IOK
70 (bu3nUecKre U XUMUYIECKUE
. https://m.edsoo.ru/al9c5b98
CBOMCTBA (TUIPOJIU3)
OcoOeHHOCTH CBOMCTB
71 JKUPOB, COAEPKAIIUX OCTATKH bubnmnoreka HOK
HENPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KucaoT. JKupsl B Ipupoie
Mpbuia Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
. bubmuoreka [{OK
72 Mmoromiee aeicreue. Iloagrue
https://m.eds00.1ru/3c566565
0 CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)
['eneTnueckas cBs3b
7 YTJIEBOIOPOAOB U bubmuoteka [IOK
KHCIIOPOACOAEPKALLIUX https://m.eds00.1u/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEAKIUN
75 CucremaTtuzanus u bubmuoreka [IOK
000011eHIe 3HaHU 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO01mmas xapakTepucTuKa
76 YIJIEBOJIOB U Kiaccuukarus bubmuoreka [IOK

YTJIEBOJIOB (MOHO-, TU- U
MOJIMCaxapubl)

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



https://m.edsoo.ru/a19c5b98
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Monocaxapuabl: pusnueckue

bubnunorexa LIOK

77 CBOMCTRA I HAXOACHHE B https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue rroKo3sl, €€

73 3HAYCHHUE B bubnuorexa [{OK
JKU3HEICATCIbHOCTH https://m.edsoo.ru/5e¢61122d
opraHusma
Hucaxapuapl: caxapo3sa,

79 MajabTO3a U JIaKTO3a. bu6nunorexa LIOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHUE TUCAXapUJIOB
[Tonucaxapuasl: cTpoeHUE

20 MaKpOMOJICKYJI, PU3HUECKUE bubnnorexa [JOK
U XUMHUYECKHUE CBOMCTBA, https://m.edso0o.ru/72a04508
MIPUMEHEHHE

21 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmnorexa [JOK
BOJIOKHAX https://m.eds00.1u/6216e766
Pemrenue pacueTHbIX 3aa4 Ha

22 OIpEAEIIEHUE JOJIM BbIXO1a bubmuoreka [IOK
MIPOYyKTa PEAKIMK OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO
Cucremaruzanus u

83 0000111eHIEe 3HAHUI 110 bubnmorera LHOK

https://m.edsoo0.ru/08d4364c
pazneny
KonTponbhas pabota no teme
but6mmorekxa [IOK
84 "Kucnoponacoaepxaniue

OpraHUYecKHue CoeaMHEHUs"

https://m.edsoo.ru/42c6678¢



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

AmuHBL: K1accudukarnys,
CTPOCHHE MOJICKYJI, 00IIast

85 dhopmyna, uzomepus bubmmorexa [IOK
pMYyIa, pHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ PU3NIECKHE
CBOMCTBa
26 XuUMHYeCKUe CBOMCTBA bubnunorexa LIOK
anrpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHME AHWINHA,
bubmuoreka [{OK
87 0COOEHHOCTH XUMHUUYECKUX
. https://m.edsoo.ru/39¢d21f1
CBOICTB aHHJIMHA
CrnocoOsl MosTy4eHus u
bubmuoreka [{OK
88 MpUMEHEHHE aTu(aTHIECKUX
https://m.edsoo.ru/eal38763
aMHUHOB
AMUHOKHCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
89 ¢u3nyeckre CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/d1773e80
OTtnenbHbIE IPEACTABUTENH O
AMUHOKUCJIOT
XUMHYECKHE CBOMCTBA
aMHHOKHCJIOT, X
bubnmorexa LIOK
90 OMOJIOrMYECKOE 3HAUECHHUE
https://m.edsoo.ru/77df705a
amMuHoKucJIoT. CHHTE3 U
TUAPOITN3 TIETITUIOB
Benku kax mpupogHbie
91 MMOJIUMEPHI; (I:)T ; KTYPBI bubmorexa HOK
Ppl CTPYKTYP https://m.eds00.ru/429¢9899
OCIIKOB
9 XHUMUYECKUE CBONCTBA but6mmorekxa [IOK

0€eJIKOB

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



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

A3zoTcoaepxaiiue

TeTEPOIUKINICCKUE

93 coeauHenus. HykiienHoBbIe buGnuorexa [IOK
KHCIIOTHI: COCTAB, CTPOSHIE I https://m.edsoo.ru/521d1431
OuoJstornueckas pojib
[TpakTuyeckas pabora Ne 4.
Pemenne

94 SKCIEPUMEHTAIBHBIX 3a]1a4 bubmorexa HOK
10 Teme "AsoTCOTEpKAILIE https://m.edsoo.ru/8e3c02d1
OpraHUYeCKUe COeTUHEHU"
[IpaxTnueckas padora Ne 5.
Pemenue

95 AKCIICPUMEHTAIIbHBIX 337124 bubmorexa HOK
1o Tene "PacosHABAHIC https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COCTUHECHUI"
KonTponbhas padbota no teme

96 "A3oTcoaepxaine brbmmorexa [OK
A p— https://m.edsoo.ru/ce561bc7
OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJIEKYJIIPHBIX

97 COEIMHEHNN U METOBI NX bubmiorexa LOK
S —— https://m.edsoo.ru/7aa63ebd
IMOJIMKOHICHCAITHUS

08 [Tmactmaccel. YTunusamus u but6mmorekxa [IOK
nepepadoTKa MIacTUKa https://m.edso0o.ru/82242¢0f
DnacToMepbl: HaTypalbHbBIN

99 CUHTETUYECKHE KayUyKH. bubmmorexa LIOK

Pesnna

https://m.edsoo.ru/246103ec



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

100

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

bubnunorexa LIOK
https://m.edsoo0.ru/5963a601

101

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

bubnunoreka LIOK
https://m.edsoo.ru/3aebd77a

102

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

bubnunoreka LIOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
Xumuyeckui snement. M30Tomnsl https://m.edsoo.ru/59c112ee
) CrtpoeHue 3J1eKTPOHHBIX 000JI04EK | bubnnorexa [HOK
aTOMOB, KBAHTOBBIC YHKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMmuaeckux | bubnuoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.edso00.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYpaIUU
5 aTOMSE 3HeMeHTOB¢;3 OZII;OBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 3eMeHToB J[. 1 1 bubmorexa HOK
o . https://m.eds00.ru/16957c¢01
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.eds0o.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U



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

CJIOKHBIX BCUICCTB I10 I'pyIirnaM 1
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

pacTBOpOB

9 y
3HAHUM 110 TEME https://m.edsoo.ru/8fad2942
Bunapl xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
. bu6mmoreka [IOK
10 KOBAJIEHTHOM CBsI3U. BosopoiHas
https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKyIIIpHBIE
B3aMMO/ICHCTBUS
BaneHnTHOCTb U BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJI C https://m.edsoo.ru/3d2¢ca093
UX T€OMETPUYECKUM CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
12 COCIIMHEHUIX: COCTaB U bubmmorera [TOK
' https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyIsspHOTO U
13 HEMOJIEKYJIIPHOIO CTpOeHUs. Turbl bubnnorexka [JOK
KPUCTAUIMYECKUX PELIETOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmorexa LHOK
p https://m.edsoo.ru/da2¢c70e4
pacTBopax
HctrunHBIC pacTBOPHI: HACKHIIIICHHBIS
15 ¥ HEHACHIIIIEHHBIE, PACTBOPHUMOCTD bubmmorexa LIOK
Y P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmnoreka [JOK

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



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

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas JI0JIA

bubmuorexa [JOK

17 pacTBOpEHHOTO BeliecTna', https://m.edsoo.ru/785e0ab4
"MoJisipHas KOHIIeHTpauus"

13 Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabota no Temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucrema bubnnoreka [JOK
XHUMHYECKHUX 31eMEeHTOB /JI. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Knaccudukanus XumMuaeckux
peaKkunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXPaHEHUs MAaCChI BEIIECTB; 3AKOH https://m.edsoo.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU
MPU XUMHYECKUX PEAKITHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuil. TepMoxummuueckue Bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHYECKUX PEAKIUHI U bubmmorera [TOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM yPaBHEHUSM
CKOpOCTh XMMHUYECKOU peaKInu, eé

24 3aBUCUMOCTB OT Pa3JIMYHbIX

¢dakropoB. Katanus u karaau3aTopbl



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

I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[Tpaktuyeckas padora Ne 1 o Teme
26 "BnusiHre pa3nu4HbIX (PaKTOPOB Ha bubmmorexa LHOK
P . P " https://m.edsoo.ru/lfacaldl
CKOPOCTb XUMUUYECKOU peaKiuu
7 OO6parumbie 1 HEOOpATUMBIS bubnunoreka HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.ru/309529b
[IpakTuueckas padora Ne 2 o Teme
73 "BrnusHue pa3nuyHbix GaKTOpoB Ha bubnuorexa [JOK
IOJIOKEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEeKTPONIUTHYECKAs TUCCOLIUALIHS.
29 CI/IHLEI),Ie 1 cia0bble JIEKTPOIUTHI bubmorexa LHOK
P ' https://m.edsoo.ru/5f766bdf
CreneHs Auccoau
HNonnoe npoussenenue Boasl. Cpena
30 BOJTHBIX ZIl)CTBO (I)[B Bomopo Hmpﬁ " bubmmorexa [TOK
A p POB. BONOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofeKafo ue B pacTBOpax bubmmorexa [TOK
P . P p https://m.edsoo.ru/09d5a9bd
AJIEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX bubmmorexa [TOK
P B P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
33 eakuuu. BaxHeinme OKUCIUTETN U buommorexa [TOK
peaKttn. https://m.eds00.ru/56226060
BOCCTAHOBUTEU
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/ftb691387



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

DJIEeKTPOJIU3 PaCTBOPOB U PACILIaBOB

bubmuorexa [JOK

35
BEILICCTB https://m.eds00.ru/93fb97d2

36 Pemtenue 3amay pa3siInyHbIX THIIOB buGnnorexa LIOK

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

37 Pernrenue 3agad pa3in4HbIX TUIIOB buGnnorexa LIOK

p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
. " bu6mmorexa [IOK
38 3HaHU# 110 TeMe " XUMHYECKHUE
" https://m.edsoo.ru/c161eb85
peakuuu

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

40 XHMHUYECKUX djieMeHToB /1. U. bubmuoreka [JOK
MeHnneneesa 1 0OCOOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromon. Ouznyeckue
CBOMCTBA HEMETAIIOB
ANoTponus HEMETaIoB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa Bubmmorexa LHOK

pHUMEp POZa, Cepel, p https://m.edsoo.ru/ef92c91c
U yTIepo/a)

47 Bonopona: nonyuenue, pusndeckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXKJIEHUE B PUPOJIE,

bu6mmorexa [IOK
43 CHOCOOBI MOTyUYeHUs, PU3NYECKUE U
. https://m.edsoo.ru/4¢223795
XHUMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHUCJIOPOJCOAEPKAIINE COSTUHEHUS

TaJIOrCHOB

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



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

JlabGopaTopHblie B IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuorexa [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue
46 AKCIIEPUMEHTAJIBHBIX 3271249 110 TEME bubmmorexa LOK
" P " A https://m.edsoo.ru/8b26fecd
I"amorens:
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
bu6mmorexa [IOK
47 MOJTy4eHUs, GU3HUECKUC U
. https://m.edsoo.ru/c8abc36a
XHMUYeCcKHe cBorcTBa. O30H.
[IpuMeHeHne KucIopoia u 030Ha
bu6mmorexa [IOK
48 OKCHUIBI U TIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3ama4d pa3mMyHBIX THIIOB bubmorexa HOK
ladp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XJE€HUE B IPUPOJIE,
50 cn(r))co61>1 MTOJTyYEeHHS (II))I/ISI:/IIIGCKI/Ie H bubmorexa HOK
y L https://m.edsoo.ru/46afacl6
XHUMHYECKHE CBOMCTBA
bu6mmoreka [IOK
51 CepoBogiopo, CyIb(PHuIbI
P A1OpOR, Cy b pr https://m.edsoo.ru/7¢875999
Kucnopoxaconepkamimue coe JHHEHUS
P P N N bubnuorexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
https://m.edsoo.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padbora Ne 5. Pemenue
bubmuorexa [JOK
53 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
" .. " https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaXOXJACHUE B IPUPOJIE, bubnmoreka [JOK

CITIOCOOBI MOJIy4YCHMUH, (I)I/IBI/I‘-IGCKI/IC n

https://m.edsoo.ru/badd2255



https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
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XHUMHYECKHE CBOMCTBA. AMMMUAK,

HUTPUIBI
Kucnoponcoaepxamiiue coeIMHEHUS

55 a3ora I())COGGHIE)OCTI/I CBOWCTB bubmmorexa [TOK

o https://m.edsoo.ru/e2965afe
A30THOM KUCIIOTHI

56 [Ipumenenue azora u ero bubnunoreka HOK
COCTMHEHUI. A30THBIC YAOOpEHUS https://m.eds00.ru/129£5059
dochop: HaXOKACHHE B IPUPOJIE,

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

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubmorexa LHOK

p I‘l, prratt ’ https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

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

bu6mmoreka [JOK

60 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pocdop 1 ux coeTMHEHUS
VYrnepoa: Hax0XAEHUE B IPUPOJE,

61 aJIOTPONHbIE MOAU(DUKALINY; bubnnorexka [JOK
(du3nUecKre U XUMHUYECKHE CBOHCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHHE
Oxcun yriepoaa(Il), okcun

62 e oz}[la(l\lfj) r(on)bHa;{ KHUCJI0Ta U bubmorexa HOK
y.. P Y https://m.edsoo.ru/dbas8adf
e€ conu

bu6mmoreka [IOK
63 Pemenue 3anay pa3nu4HbIX TUIIOB

https://m.eds00.ru/6029b609
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Kpemuuii: Hax0xKJIeHUE B IPUPOJIE,

64 CIocoOBI MOJyYeHUsI, PU3nYecKue u bubmmorexa [IOK
y L https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuusi(IV), kpemuuenas bubnnoreka HOK
KHUCJIOTA, CUIINKATHI https://m.edsoo.ru/3170e7bl
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coenuHennii. CTEKIIO, eTo https://m.edso0.ru/393cdac0
IOJIy4YEHUE, BUJIBI CTEKIIa https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4 pa3IMyHbIX TUIIOB bubmorexa HOK
AP https://m.edso00.ru/b624{801
68 CucremaTu3anus 1 00001IeHNE bubnnoreka [JOK
3HaHui o teme "Hemeranmin" https://m.edsoo.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [HOK
"Hemerammsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOM bubnuoreka [IOK
paboThl, KOPPEKLIHS OINOOK https://m.edsoo.ru/2b7e¢9510
[TonoxxeHne MeTasioB B
Ilepunonnueckoii cucreme
71 XUMUYECKHUX DJICMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.edso00.ru/9839¢16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mue dpuznyeckrue CBOMCTBa
72 MeTaiuioB. [I[pumMenenne MeTauioB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetasuioB. Kopposust bubnuotexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872¢3
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bubmuorexa [JOK

74 Pernrenue 3agad pas3in4HbIX THIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
. bubnmoreka [JOK
75 HanpsbKkeHui MetauioB. O0mue
https://m.edsoo.ru/94eb377a
CHOCOOBI TOJTYyUYEHUSI METAJIOB
OOm1ast xapaKTepuCTHKA METAJIIOB
[A-rpynnel [lepuoauueckoii cuctemsl
76 XUMUYECKUX 31eMeHTOB. Hatpuii u bubnuorexa [JOK
Kalluii: monyuyeHue, pusndeckue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN
OOm1ast xapaKTepUCTHKA METAJIIOB
[TA-rpynnst [lepuonnueckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.
N N bubmuorexa [JOK
77 Marusuii ¥ KanblU: II0JIy4YeHue,
. https://m.edsoo.ru/7¢3e49¢0
(u3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHUE MPOCTHIX BEIIECTB U MX
COECIMHEHU I
73 JKécTkoCTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/0e79b266
MIPUMEHEHHE
AMpoTepHbIe CBOMCTBA OKCHIA U
20 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE
81 Pemrenne 3aia4 pa3nuyHbIX TUIIOB



https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuorexa [JOK
82 SKCIEPUMEHTAIBHBIX 3314 10 TEME
" " https://m.edsoo.ru/27a4af43
MerTauibl TJIaBHBIX MOATPYMI
OO01mmas xapakTepucTUKa METaIIOB
23 no6ouHsIX noarpymi (b-rpymm) bubmumorexa [IOK
[Tepuonnueckoit cucTemsl https://m.edsoo.ru/610d7431
XHMHYECKHUX DJIEMEHTOB
DOu3nvecKue U XUMHUYECKUE CBOMCTBA
84 XpoMa U €r0 COEANHEHUH, UX bubmmnorexa LIOK
P : https://m.eds00.ru/991 1bef3
MIPUMEHEHHE
Baxwuelime coelMHEHNs MapraHiia.
bubmuoreka [JOK
85 Ilepmanranar kanusi, €ro
g https://m.edso00.ru/039d69¢8
OKHCIIMTEIIbHBIC CBOMCTBA
dOu3nvecKkrue U XUMUYECKHE CBOMCTBA
26 JKelle3a M €ro COCAUHEHUM. bu6mmoreka [JOK
ITonyuyenue u npuMEHEHUE CIUIABOB https://m.edsoo.ru/1b7{8741
Kemesa
du3nyecKre U XMMUYECKUEe CBOMCTBA
87 MEIU U €€ COeIUHEHHUN, UX bubmmorera [TOK
’ https://m.edso00.ru/2bc0f954
MIPUMEHEHHE
dusnvecKkue 1 XUMHUYECKUE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHEHHUN, NX bu6mmorexa [IOK
IIpUMEHEHUE. | UIPOKCOKOMIIIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTueckas pabora Ne 8. Pemenue
bu6mmorexa [IOK
89 AKCIEPUMEHTAIBHBIX 3374 M0 TEME
" " https://m.edsoo.ru/a6be352ea
MerTansl TOOOYHBIX MOATPYIIIT
bu6mmoreka [JOK
90 Pemrenne 3aia4 pa3nuyHbIX TUIIOB

https://m.edsoo.ru/a8b83d&3
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI'0 MaTepuasa 1o Teme bubmmorexa LIOK
" Y " P https://m.edsoo.ru/e91{e975
Merannsl
9 KonrponsHas pabora o Teme bubnuoreka [IOK
"Mertamnbt" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnunoreka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOHYMBOTO Pa3BUTHUS bubnnorexa [HOK
yenoseyecTBa. [loHsaTre 0 HayyHbIX https://m.edsoo.ru/080fe1{0
METOJaX UCCIEA0BaHUs BEIECTB
Hayunbie npuHIHUITBI OpraHU3aluu
95 XUMHYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[IpombliieHHbIE CTIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUs] BAKHEUILNX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIlel Cpeibl U ero bubmmorexa [OK
Py B pea https://m.edsoo.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKA. bubnunorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
Xumus nuiy. Pons xumuu B
98 o0ecreyeHnr MHUILEBOH bubmmorexa [TOK
B https://m.edsoo.ru/1{7b5bd2
6e30macHOCTH
99 Kocmernueckue u napdromepHbie bubnnoreka [JOK
cpeacTsa. beiTtoBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubmuorexa [JOK
100 Baxxsneiimme cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCpHAJIbI

https://m.edsoo.ru/61e69003
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XUMHS B CEJILCKOM XO3SMCTBE.

101 Opraumdeckye 1 MUHEPAIbHbBIE 1 buGnnorexa LIOK
p p htps://m.edsoo.ru/fd39587d
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE | bubmuorexa [JOK
3HAHUH 10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




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

Koxa

NpoBePsSIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIOYaAcCT:

OCHOBOIIOJIATAIOLINE TMOHATHS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOIIbI,
3JIEKTPOHHass 000JI04Ka aroma, S-, p-, d-3JEKTPOHHBIE OpPOMUTAIH
aTOMOB, OCHOBHOE U BO30Yy>KJIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKUCIICHHUS,
XUMUYECKas CBs3b (G- M T-CBSA3b, KpaTHbIE CBSA3M), TMOpUIM3aLMS
aTOMHBIX OpOWTaNel, KpUCTAJUIMYECKas peméTka, MOJb, MOJISpHAs
Macca, MOJSIPHBI 00BEM, MOJIIpHAs KOHIEHTPAIHs, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTAIOTHAPATHI, YTIEPOIHbIN
CKeleT, (QyHKIMOHAIbHAS TIpyMIa, pajuKal, U30MEpbl, CTPYKTypHas
dopmyna, wu3zomepus (CTpyKTypHas, TreomeTrpuyeckas  (uuc-,
TPaHCU30MEpPHS), TOMOJOTHYECKUH psJl, TOMOJOTH, YIJIEBOAOPOJBI,
KHCJIOPOJ- U a30TCO/IEeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbL, JKUPBI, OCIKH ), MOHOMED, OJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUINBIl XMMHMYECKUX PEAKIUNl (OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE,
9K30- M JHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKAass  JAUCCOLMAlMsl,  CTENEeHb
JUCCOLIMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHUYECKHX
BemectB A.M. bytnepoBa, Teopust 3IEKTPOTUTUUECKON THUCCOLUALINH,
[lepuonnueckuii 3akon [[.11. MeneneeBa, 3akOH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE
3HaAHUS, JIeKAIIUE B OCHOBE TOHUMAHUSI IPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUM, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HAIMOJIEKYJISIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHWYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IIPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTMUECKUe CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HUCITOJIb30BAaHUM  BAKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
o011e HayyHbIe TPUHIUITEI XUMUYECKOTO IPOM3BOCTBA (HA IpUMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HedTH)

CdopMupoBaHHOCTH YMEHUI BBISBIIATH:

2.1

2.2

XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITUH,
OPUMEHATh COOTBETCTBYIOIME IMOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEILIECTB M UX IPEBpaILCHHH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U MPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /il 001ee 0CO3HAaHHOIO MOHUMAHUS U OOBbSACHEHUS

CYHIHOCTH MAaTCpraJIbHOIO CAMHCTBA MHpPa

ChopMHpPOBAaHHOCTH YMEHUS UCITIOJIB30BATh:

3.1

3.2

HaMMCHOBaHUA XHMHUYCCKUX COCI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XMMHUHU U TPUBUAIBHBIC HAa3BAHUSA
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHUYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJHKY JJIS COCTaBJICHUS (POPMYJT HEOPTaHHUECKHUX
BEIIECTB,  MOJICKYJISIPHBIX U CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHu4eCcKUX BELECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HECOPTaHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHuv4cCKrUE BCIIECCTBA, CaAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

43

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBYy pPEarupyroluX BELIECTB,
TermmoBoMy A(PQeKTy peakiuy, HW3MEHEHHIO CTeNeHEeH OKHCIICHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa)

CdopMUpoBaHHOCTH YMEHHS XapaKTEPU30BATh YJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXXIEHHOM COCTOSSHUM) W HWOHOB

XUMHYECKUX 3jieMeHTOB | — 4 mepuonoB Ilepmogmyeckoil cuctembl




JA.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3Ysl OHATHUS

-, p-, d-3NEKTPOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBJISTh YPAaBHCHUS XUMHUYCCKUX
pEaKImii ¥ paCKpbIBATh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peaximii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHHsI PEaKIUil pa3IMYHBIX THIIOB; TOJHBIC M COKPAIIEHHBIC
yYpaBHEHHsI PEaKIUid HMOHHOTO OOMEHa, YYHTBHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

peakuuii TUAPOIN3a, Peakluil KOMILIEKCO0Opa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMECHHS ITOATBEPKIATH:

8.1

Ha KOHKPETHBIX NpPHUMEpPaX XapakTep 3aBUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHWYeCKUX COEIUHEHU OT KpaTHOCTH U THUIIa
KOBaJCHTHON CBS3U (G- M T-CBSI3U), B3aUMHOTO BJIHUSHUS aTOMOB U
Pyl aToMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEM peanu3anuu

Pa3INYHBIX MEXAaHHU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XAapPaKTCPHBIC XHUMUYCCKHUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIMMHA

DKCIIEPUMEHTAMMU U 3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTaB U Ba)kHeHIIne
CBOMCTBA BEILECTB, IPUHAIICKANUX K ONPEACIIEHHBIM KilaccaM |
rpymnnamM COeAMHEHUH (MpOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHL, PEHOIIBI, alTbAETHIbI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIIOXKHBIE d(PUPHI, KUPbBI, YIIEBOJBI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)

10

10.1

ChopMHpPOBAaHHOCT, yYMEHHUSI TPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMylilaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

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

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BHIX0O/IA TTPOTYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOU (POpMYJIBI BEllecTBa

11

Bitanenue cucteMoi 3HaHUM O METOJaxX HAYYHOI'O IO3HAHUS SIBICHUHN
HOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKax WU YyMEHHE
OPUMEHATh ATU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsi OOBSICHEHUS! XUMUYECKUX SBICHUH, MIMEIOIINX MECTO B
IIPUPOJIE, TPAKTUYECKON JEATEIbHOCTH UYE€IOBEKa U B IOBCEAHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBaxX BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUIsI OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONY; Ui MPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XUMHEH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYE€HHE M M3YYCHHE CBONCTB HEOPTaHHMYECKUX U
OpPraHWYeCKHUX BEIIECTB, Ka4eCTBEHHBIE pPEAKIHUU YTIEBOJOPOIOB
Pas3IMYHBIX KJIACCOB M KUCIOPOJICOAEPKALINX OPIraHNYECKUX BEIECTB,
peleHre  HKCHEPUMEHTAJbHBIX  3aJad [0  paclo3HaBaHMIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIOJICHHEM TPaBUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHueM; (GOPMYIHPOBAThH LETU MCCIIEOBAHUS; TPEACTaBIATh
B pa3NW4yHON (opMe pe3ylbTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIEIE€HANPaBICHHbIA MOUCK
XUMHYECKOW HHGOpMAllMM B PAa3JIMYHBIX HCTOYHMKAX (HayyHas H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOW MH(OpMAalUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XUMHUYECKYIO
uHpOpMaIMIO, NepepadaTeiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CchopmMupoBaHHOCTE yMEHHS TPOTHO3UPOBATh, aHAM3UPOBATH H
OIICHUBATh HWH(POPMAITUIO C TO3UIUN IKOJIOTUIECKON O0e30macHOCTH
MOCJIEICTBUM OBITOBOI M MPOM3BOACTBEHHOW NIESATENBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKOM BeIIECTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HAaBaTh  OMACHOCTh  BO3ACHCTBUS HA  JKUBBIE  OPraHU3MBI
OTIPE/ICIEHHBIX BEIIECTB, TOHWMAas CMBICT IIOKa3aTelsl MPeAeTbHON

IIOHYCTPIMOP’I KOHIOCHTpAlU, W TMOSACHATbL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
O XUMUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOZIE€b CTpOEHUs aroma. Pacnpenenenue
JJIEKTPOHOB 110 HHEPreTHYecKuM YpoBHAM. Kitaccupukamuss XuMHUECKUX
areMeHTOB. OCOOCHHOCTH CTPOEHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30Y>KAEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTtHsble QJICKTPOHBI

1.2

[lepuognueckas cucrtema xumudeckux odnemeHtoB .M. MeHnneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. MenneneeBa. [Ipuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB DJJEMEHTOB M HX COCJAMHEHUHU I10
nepuoiaM M TpyIIaM. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGI[HHGHHﬁ, BBICHIUX OKCHUIAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumMuueckoi cBs3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHM3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJICHCTBHUS.
BemectBa  MOJNEKYJADHOIO M HEMOJIEKYISPHOIO  CTpOCHHMA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKN

1.5

Xumuyeckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKON U OpraHM4ecKoi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (eKThl XMMUYECKUX peakiuil. TepMoXxuMHuyeckre ypaBHEHHS

1.8

1.9

1.10

O6paTI/IMBIe pCaKkIuu. XUMHYECKOe paBHOBECHUC. (I)aKTopBI, BJIMAKOIIUC Ha

COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUIbHbIE U cladble 7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanyy. Peakiiuym HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
PacTBOPEHHOTO BEIECTBA, MOJIApHAs KOHUEHTpauus. HacellieHHble ¢

HEHACBILIEHHBIE PACTBOPHI, paCTBOpUMOCTh. KpucTamioruaparsl




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCaKkuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTopl anekTpoHHOro OajiaHca

1.13

DJIeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BEIICCTB

2.2

23

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHHSI METAJIJIOB

XHUMHYECKHUE CBOMCTBA BAKHEHINMX HEMETA/UIOB (TaJOTEHOB, CEpbI, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICOIEPKALIUX KUCIIOT, BOJAOPOJHBIX COEAMHEHUI )

24

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IPUHAMICKAIUX K

Pa3IM4IHbIM KJ1acCaM

2.5

#HH##Par### nenTudukanust HEOpraumueckux coequHennii. Kauectsennoie

p€aKiuu Ha HCOPraHN4ICCKUEC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. byTiepoBa. YIiiepoJHBIi CKENET OPraHUn4eCKOW MOJIEKYJIBI.
KpaTtHOoCcTh XUMHUYECKOH CBSI3U. S- M P-CBA3U. sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yryiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

cTpoeHust MoJekyi. ['omonoru. ['omonornuecknii psaa. Mizomepust u nzoMepsl

3.2

[lonsiTne o  ¢yHkuuoHanbHOW  rpynme. OpHeHTauuOHHbIE  APQPEKTHI

3aMECTUTEIIEN

33

34

3.5

[IpencraBnenue o knaccudukanMy OpraHuyeckux BemecTB. HomeHkmaTypa
OpPTaHMYECKUX COCNMHEHUN (CHCTEMaTHuUeCKas) W TpPUBHAIbHBIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO60,Z[HOp8.I[PIK8.HBHLII>i M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEeHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3MEpoOM IUKIJIA. Peakuuu NMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XUMUYECKHE CBOMCTBA: PEaKIIUU MPUCOSTUHEHNUS (TaIOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTATIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKUCICHUS U
nojauMepu3ayy. IIpoMbluIeHHBIe W J1a00paTOpHbIE CHOCOOBI MOMY4EHHUs

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLHUM MPUCOCAMHEHUS
(rugpupoBaHKe, raJOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTrAJIOT€HUPOBAHNE) KaK CIOCO0 MONTy4EeHUS
MOJIMMEPOB U JIPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOI'O IUIAMEHU JUIsl CBapKU U

pe3ku MeTaiuioB. [Ipumenenue aneruineHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEAKIUU SIEKTPOGUIHLHOTO
3aMelleHus], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropenusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyouna. [lomyuenue GeH3zona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aMMOJICIICTBE C HAaTpUEM KaK CHoco0 yCTaHOBJEHMSI  HaJUYMs
THJIPOKCOTPYIIBI, C  TaJOreHOBOJOPOJAaMM  Kak CHoco0  IMOJy4YeHHs
pacTBOpUTENEH, BHYTPU- M MEXMOJEKyJsApHas Jaeruapartanus. Peaxnus
ropenus. [lomydenue sTaHOna: peakuus OpOKEHHs TJIFOKO3bI, THApaTaIMs
STWJIEHA. OTUJICHIJIMKOIb M TJIMLUEPUH KaK MpPEICTaBUTENIN MPEIesIbHbIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, T'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMU Ha KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsiHOro
3epkainay, B3aumozeiictaue ¢ rugpokcuom Meau (II). Ilomyuenune npeaenpHbIxX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanydsa ancTUJICHA. AIICTOH KakK

NpeaACTaBUTCIIb KECTOHOB. OcoOeHHOCTH PCaKnu OKUCIICHUSA allCTOHA

3.13

KapOGoHOBBIE KHCIIOTBI. XMMHUYECKHE CBOWCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH XUMHYECKHX CBOMCTB MypaBbUHOU
KUCJIOTHL. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAHOB, AQJIKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpiciiue

MMPEACIIbHBIC U HECITPCACIIbHBIC Kap6OHOBBIe KHUCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJy4YeHUsI CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXkHbBIX 3(UPOB B
NUIIEBOH U mapdroMepHOil MpOMBINUIEHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICHIMX KapOOHOBBIX KHUCIIOT. XUMHUYECKHUE CBOWCTBA >KHUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['Maponus, win OMbBUICHHE, XHPOB Kak CIOCO0




MPOMBINIJICHHOTO TIOMyYeHUs! COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOWMCTBA IVIIOKO3Bl: PEAaKUMH C Y4YacCTHEM CIIMPTOBBIX U
aJbJIETUIHOM TPYII U MOJOYHOKHCIIOE OpoxeHue. [IpumeHenne riokossl, €€
3HA4YEHUE B KU3HEEATEIbHOCTH opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBnuBaronie M HEBOCCTAaHABJIMBAIOLIME AMcaxapuibl. ['maposns
nucaxapunos. [lonucaxapuasl: kpaxmall, HUKoreH. CTpoeHHe MaKpOMOJIEKYII
KpaxMmalla, TJMKOT€Ha M LeJUIono3bl. Pu3nueckue CBOWCTBA Kpaxmalla U
LEJUTI0JIO3bl. XHUMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoA0M. XUMHUYECKUE CBOMCTBA LEJIIFOJI03bl: THAPOIN3, OJIyYEeHUE
a¢upoB memnono3bl. [loHsATHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

3.16

AMuHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTaMHU,
peaknus TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydyeHMe aMuHOB aJIKWIMPOBAHUEM aMMHaka |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YIJI€CBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaKk amM(OTEpHBIE OpPTaHUYECKHE
coenquHeHUsi. OCHOBHbIE aMUHOKHUCIOTHI, oOpasyomue Oenku. XUMUYEeCKHe
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallts, KayeCTBEHHbIE (IIBETHBIE) pEaKLIUU

Ha OelKu

CrpoeHne M CTpyKTypa IOJUMEPOB. 3aBUCUMOCTb CBOWCTB IOJIMMEPOB OT
CTpoeHHUsI MOJieKyJ. OCHOBHBIE CHOCOOBI IMOJYYEHHSI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHU3aliy 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

#H##Par### nenTuukanyst OpraHMuecKuX coeAMHeHu. Perenme

SKCHICPUMCHTAJILHBIX 3a/1a4 Ha paCllO3HABAHNUEC OPTraHUYCCKHUX BCIICCTB

3.20

4.1

4.2

I'eHeTnueckas cBsI3p MEXKy KJIaCCaMU OPTaHUYECKUX COCTUHEHUN

XuMus U KU3Hb

XuMus B ToOBceqHEBHOW >ku3HU. [IpaBmia OGe3zomacHOi pabOTBHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHUS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEPTAHOM

rasbl, UX COCTaB U ncnojiab3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKHU YTIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arpsi3HEHUE OKPYKalolled Cpelbl U €ro

nocienctsus. Oxpana rugpocdepbl, MOYBbl, aTMOChephl, (IOpbl U (hayHbI OT




XUMHUYEeCKOro 3arps3HeHus. Ilpobrema OTXOMOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUs O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEHUS XUMUYICCKUX

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

4.4 nBetHas  Metamnyprus. CTekiIo ¥ CWIMKAaTHas  MPOMBIIUIEHHOCTb.
[Ipombiniennass  opranuudeckas xumus. CpIpb€ IS OPraHUYECKOM
IPOMBIIIJICHHOCTH

5 #i#HtPar#H## Tunpl pacu€THBIX 3a1a4
HHPar###Pacu€Thl Macchl BEIIECTBA WM 00BEMA ra30B MO0 U3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MAacCe HJIM 00bEMY OJHOTO U3 YUACTBYIOIIUX B
pEaKIuu BEIIECTB

5.2 ###Par###Pacuérel TeruioBoro adekxra peakuuu

5.3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHHI ra30B MPU XUMHUYECKUX PEAKITUIX

54 ##HtPar#Ht#PacuéTsl macchl (00bEMa, KOTHUECTBA BEIIECTBA) TPOAYKTOB

' pEaKIuu, €CIM OJJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH )
55 ##HtPar#H#Pacu€Tsl MaccoBOM MM 0OBEMHOM TOJTM BBIXO0/1a IPOAYKTA PEAKIIUU
' OT TEOPETUYECKH BO3MOYKHOTO
HiHPar###Pacuérel Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa

5.6 peakLuu, eciii OJTHO U3 BELECTB IaHO B BUJI€ PAaCTBOpA C ONPEACIEHHOM
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA

57 HHtPar#H##Pacu€Tl ¢ NCIOIB30BaHUEM MOHATUI «MaccoBast 10JIs», «MOJIIpHast

' KOHIEHTPALUA», «PACTBOPUMOCTb)
##HtPar#H#HaxoxneHre MoeKyJIsipHON (POpMYJIbl OPraHUYeCKOro BEIECTBA

5.8 IO €ro MJIOTHOCTH MU MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISALINX B €0 COCTaB,

HJIN 110 TPOAYKTaM CropaHus




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






