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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMmmMa 1o XMMHU Ha YPOBHE CpeIHEro o0Imero odopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojaBaHus y4eOHOro mpeamera
«XuMus» B 00pa3oBaTeNbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIomX OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIO0KEHHM
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

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

B mporpamMme 1o XuUMHM Ha3HaYeHUE MpeaMeTa «XUMHS» I[OJdydaeT
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 CJIEAYIOIIHME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e UHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIyYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTTUTAHUS U PA3BUTHS 00YyUaIONIUXCsl CPEICTBAMH TIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopas npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH 00pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluxcs B
paMKax HTOrOoBOM arrectaliud B (GOpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUEHUS XUMUH:

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



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

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

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

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LEIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yTiIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi yCTaHOBICHHOUM MPOrpaMMON 10 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTaBISIONICH coAepkaHUsl Y4eOHOro mpeaMera «XUMUsH
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 NpeaIMeToB 0a30BOoro u yriayOJEHHOrO YpOBHEH B cHCTEMeE
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C MOCIEAYIOIINUM TANlOM MOJTyYEHHSI XUMUYECKOTO 00pa30oBaHus
B paMKax HW3y4YEHHUs CIHEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3M n3yueHue npeamera « XuMHusD» OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcs, BbIOPABIIMX ONPEAeAEHHBI MPOoPUIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHaapHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEHET0 O0LIEro 00pa3oBaHus U3YUYEHHUE MpeaMeTa
«X¥UMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BuTUsl OOywaroumxcs, Ha (GOPMUPOBAHHE Y HHUX OOIIEMHTEIUIEKTYaIbHBIX
YMEHHM, YMEHMH palMOHANIM3alNU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOIINX MEKIUCUUILUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.



CocTaBngmyMy TpeaMeTa «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYpPHOM
OpraHM3allMd COJAEPXKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 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 COBOKYIHOCTb NPEIMETHBIX 3HAHUUH U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HAHMM MOJy4YaeT ONpEeAeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yrayOn€éHHOM YpOBHE HM3y4eHHs IpeameTra oOecreyeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PaCUIMPEHUs U yTiyOIeHUs IPeICTaBICHUM O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTcsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSIX
O CTpPOEHMH aroMa. XHUMHUYECKas CBs3b OOBSACHSAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHn4eckoi XMMUM NpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHUMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIvii.

Oco0oe 3HaUe€HNE UMEET TO, YTO Ha COZIEPKaHNE KYPCOB XMMHHU YIITyOJIEHHOTO
YPOBHS U3YUEHHUS I KJIACCOB OMpeeaEHHOro mpoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIel cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpKaHHUU
npeaMeTa A KJIAcCOB XMMUKO-(Pu3nyeckoro npoduiis 60ib110€ 3HayeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozeKyJsipHast TeOpUst B PU3UKE), 3aKOHBI COXPAHEHMSI MACChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJACCOB XUMHUKO-
ouonoruueckoro npoduiast OONbIINI yIeNbHbI Bec OyneT UMETh OpraHuveckas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3allii KIETKH KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus 0
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-HayudHblE NpeaMeTh», «MartemaTuka 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 SBJSETCS (OPMHUPOBAHUME OCHOB HAyKHU
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM YypOBHE HU3YYEHHs MpeAMeTa MpeArnoiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUaTbHOM E€IUHCTBE 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, YHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00eCIeYeHnr palrOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOIEH KyJbTypbl UY€lOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOHOM Cpee;

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

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



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAI DKOJIOTMYECKON 0€30MaCHOCTH MOCIIEICTBUI
OBITOBOM W TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPAOOTKOM BEIIECTB;
yTITyOJIeHre PECTaBICHUHN O HAyYHBIX METO/IaX MO3HAHMS, HEOOXOTMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTUYECKOMN JeATETbHOCTU U MOBCEIHEBHOM KU3HHU.

B mnnaHe peanuzanuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GyHKIIUN 1EJTOCTHOM CHUCTEMBI CpeHEro oO0IIero oOpa3oBaHUs MPU H3YYECHUU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXCHHS K TIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
NPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TIO3HABATEILHBIX HHTEPECOB, HHTCIICKTYAIbHBIX H TBOPYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBbIO M IMOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMUpOBaHWE YMEHWH M HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIBTYPhI, IPUOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN AEeITESIbHOCTH.

OO01Iee 9uCciIo 9acoB, MPEAYCMOTPEHHBIX JIJI U3YUCHUS XUMHH Ha yTITyOJIEHHOM
YPOBHE CpeIHero ol1ero oopa3zoBanusi, coctapisier 11 kimacce — 102 gaca (3 gaca
B HEJEIIO).



COILEPKXAHUE OBYYEHUA

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMHUUECKU 3neMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISM.
DOneKkTpoHHbIE KOH(UTYypaLIMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPUOIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHMH, 3JEKTPOHHbIE KOH(HUIYypallMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XUMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTrO 3akoHa U llepronnueckoil cUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa J[.11. MeHaeneena.

XUMHYECKass CBSI3b. BHAbl XMMMUYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTtHbeie cBs3u. BonoponHas CBA3b.
MexMoNeKyJIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJIECHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJI C UX T'€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCTUHEHHM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHAbl. 3HAUEHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

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

[Tonstue o nucnepcHbix cucteMax. MictuaHable pactBopsl. [lpencrasinenue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPRKEHHUS KOHILIEHTPALIUM PacTBOPOB:
MaccoBas J0JIs1 BELIECTBA B PaCTBOPE, MOJISIpHAss KOHLEHTpanusa. HacelleHusle n
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBHBIC
HAa3BaHMs OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHUH. 3aKOH COXPAHEHMS MAacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TemnoBble 3(PEeKTh XUMUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.



CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcranTta
XUMHYECKOTr0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas naucconmanus. CuiibHble W ciaaOble  AJIEKTPOJIUTHL
Crenenp auccounnanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucauTedh W BOCCTAaHOBUTENb. [lpoliecchl OKHUCIEHHS W BOCCTAHOBJICHUSI.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3lioKEHHUe TEPOKCUJA BOJIOpPOJa B TMPUCYTCTBUM KaTaIM3aTropa, MOJCIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeabl pacTBOPOB C IMOMOILIBI) WHIWKATOPOB, M3yYEHUE BIMSHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTauioB B [lepuoandeckoi cucTteMe XuMHIECKUX JJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriieposa).

Bonopon. ITlomyuyenue, ¢usnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJlJIaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ mapubl. TonauBHbIE
AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XUMHUYECKUEe CBOMCTBA. ['asioreHoBOAOpOABl. BaxkHeline KUCIOpOACOAEpKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. Ou3nUecKkue U XMMUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. HaxoxpaeHnue B TpupojAe, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepsui(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOThI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KuCIIOThL. [IpuMeHeHue cepol U €€ COETUHEHUM.



A3zor. Haxoxnaenume B mpupoae, CHocoObl MOMy4YeHHs, (QuU3MUecKue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOU KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COCIMHEHHUM. A30THbBIC yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojie, COCOOBI MOMy4deHUs, (U3HUECKHE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl dochopa, dochopHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemmaeruit. PocdopHbIe
yaoOpeHus.

VYrnepoa, HaxoXIeHHWE B MOpupojae. AJUIOTPOIHBIE MOAU(PUKALUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriuepona(ll), oxcun yrnepona(lV), yrompHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne NmpocThIX BelIeCTB, 00pa30BaHHBIX YIIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, CrnocoObl MOJy4YeHHs, (PU3HYECKHE H
xumuyeckue cporictBa. Oxcun kpeMuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NOJIy4eHUe, BUIBI CTEKIIA.

[Tomoxenne MetamuioB B Ileprnoandeckoil cucteMe XMMUUYECKUX JIEMEHTOB.
OCOoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JIOYEeK aToMOB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMUYECKUN  Psifl HampspkeHud  MmeTtawioB.  OOmme  crocoOsbl

MOJTyYEHUS METAJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

O6mas xapakrepuctrka MetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX JIeMEeHTOB. HaTpuii u kanuii: monydeHnue, GU3NIeCKue 1 XUMUYECKUE
CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HMX COCIUHECHUI.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: nosydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIECTBAa M €ro coeauHeHUW. AmoTepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (b-rpymm)
[lepronnyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.



du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHCIIUTENbHBIC CBOMCTBA. [ToyueHre u npuMeHeHrue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHila M €ro COeAUHEHUH.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

du3nyecKkue U XUMUYECKUE CBOWCTBA JKeJie3a U ero coeAuHeHuil. OKCUbI,
ruapokcuasl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA MeU U €€ coeauHeHuid. [lonyuenue n
MPUMEHECHHUE MEJIU U €€ COSTUHCHUM.

[Muuk: momydyeHue, (U3MYECKUE W XHUMUYECKHE CBOMCTBA. AM{QOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX NPEBpaIlCHUN:
u3yueHHe oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢docdopa, kene3a, MarHus B
KUCJIOPOJIE, HM3YYECHHE KOJUIEKIMU «MeTamnsl W CIUIaBbD», B3aUMOJICHUCTBUE
MICJIOYHBIX M IIETOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JKEJie3a C pacTBOpPAMH KHUCIOT U
nieIoued, KaueCTBEHHBIE PEaKIIMi Ha HEOPraHMYECKUE aHUOHBI, KATHOH BOJ0OPOJia
U KaTUOHBI METAJIJIOB, B3aMMOJIEUCTBUE THUIAPOKCHUIOB AIOMUHUS U IIUHKA C
pacTBOpaMM KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensr», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COCAUHEHUSNY,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID».

XHUMHUS U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METO0JIOTMU HAy4YHOTO HccienoBanus. Hayunbie
MPUHITUIIBI OPTaHU3AINN XUMUYECKOTO TTPOU3BOACTBA. [IpOMBIIITIEHHBIE CTTIOCOObI
MOJTYyYeHUs] BAXKHEUIIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEpHOMU
KHUCJIOTBI, MeTaHoa). [IpoMblIlIeHHbIE CIOCOOBI MOTYUYEHU METAJIJIOB U CILJIaBOB.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAKOIIEH Cpe/ibl U ero MmociaeacTBUs. Poib XuMuu B
o0ecTicUeHUHN YHEPTETUIECKON OS30ITaCHOCTH.

XumMusi © 340poBbe 4enoBeka. JlekapcTBeHHwmle cpenctBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.

XUMHSI MUK OCHOBHbIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Poib Xumuu B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.

Kocmetrnueckne u mapdromepHbie cpeiacTBa. beitoBas xumms. [IpaBuia
0€30IacCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.



XHUMHSI B CTPOUTENBCTBE: BAKHEWUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XHUMHS B CEIbCKOM X034iicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI00PEHHUS.

CoBpeMEHHbIE KOHCTPYKIIMOHHBIE MAaTE€pUalIbl, KPACKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnsle 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIWYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO M3 YUAaCTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KoIMYeCcTBa BELIECTBA) MPOIYKTOB PEAKIINH, €CJIU OJTHO U3 BEIIECTB UMEET
npuMecu, Macchl (00bEMa, KOJMYECTBA BEUIECTBA) MPOAYKTA PEAKLIUH, €CIH OJHO
M3 BEHIECTB JAaHO B BHUJE pACTBOpa C ONPEACITEHHOM MACCOBOM JOJIEH
pPacTBOPEHHOIO BEILIECTBA, MACCOBOM JTOJIM U MOJIIPHOI KOHIIEHTPALIUX BEILIECTBA B
pacTBope, J0JIM BBIXOJA IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOLIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHHA, NPUHATHIX B OTAECIbHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBINA (PaKT, TMIIOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePUOJIUIHOCT, HAOIIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICIINPOBAHUE.

®duszrka: MaTepusi, MUKpPOMHUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TOIbI, PaJAMOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHb, BELIECTBO,
TeNOo, 00bEM, arperaTHoe COCTOSIHME BEILECTBA, WJICANbHBIN ras, (u3nuecKue
BEJIMYMHBI, AUHUIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kietka, opranusm, 3KocucTema, ouocdepa, MeTadoInu3M, Makpo- U
MUKPO3JIEMEHTBI, OCJIKU, UPbI, YIJIEBObl, HyKICHMHOBbIE KUCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepansl, TOpHbIE MOPOJbI, MOJIE3HBIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHOoNOorus: XUMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dapmaneBTHUECKAs IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKUX
npenaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHalIOB, 3JIEKTPOHHAs
MIPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMETa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M TMPAKTUUYECKOW JAesTEIbHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQXEHUS K 3aKOHY U MIPABOTOPSIKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUEOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIN3E PA3IUYHBIX BUJOB YUEOHOU IEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh pPE3yJIbTaT
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) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OILICHWBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IMOBEJECHHWE M IMOCTYNKH CBOMX TOBAapUUIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 310pOBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIbHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBHUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIINUX 3J0POBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILIECTBEHHO TMOJE3HOM, TBOPYECKOW U  JpPYrux BUAaX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEUICHUM NPaKTUYECKUX 3ajad
ColLlMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPEeccuil pa3IudyHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAaHUH 10 XUMUHU;

yBaKEHUS K TPYY, JIOASIM TpyJla U pe3ybTataM TPyAOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpPaeKTOpUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IIEJIECO00PA3HOrO0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbl;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTKEHUM XUMHH IS
pELIeHHs BOIPOCOB PALIMOHATIBHOTO PUPOI0IOIb30BAHNUS;



AKTUBHOTO HENPUATHS JCUCTBUU, NPUHOCIIIMX BpEH OKPYNKaAOIIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOLIECTBEHHOM NPAKTUKH;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpE Kak O €IMHCTBE MPHUPOJbI U YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHaIbHOW KYJIbTYpbl, B PEIICHUU TJI00ATBHBIX MpobiIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, OOECIEUYEHUH YCIOBUI
YCHENIHOTO TPY/Ia ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HHU KaXKIOTO WieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOJIAIINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB ¥ UMEIOIINXCS JAHHBIX C IICJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN NEATEIbHOCTH;

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

MHTEpeca K OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
JIESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



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

3HaUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOMIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenu(puKy METOJOB IO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIece, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopHsl, NCCIIeIOBaHNE, HAOTIOACHHIE, N3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC y4YCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a3oBble JJOrH4YecKue JeCTBUSI:

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

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU I KJIacCU(PUKAIIMKU BEIIECCTB M
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 M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCIIOIB3YEMbIE B XUMUHU CHUMBOJIAYECKUE
(3HAaKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUUYECKON peaKIuu
— MpPU pelIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BELIECTB U XUMHYECKUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 33/1a4U UCCIEAOBAHUSA, UCIIOJIb30BATh TOCTABIICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (hOPMHUPOBAHMS THMIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAATh 32 XOJI0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENILCKOW U MPOEKTHOU
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HUHGpopMauu (Hay4dHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3TMYHBIE METObI MPU TMOUCKE U
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

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

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMy  TpPEACTaBIICHHUS
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, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKAaeMOM TEMBI B XO/1€ TUAJIOTA /WU
JUCKYCCHH, BBICKA3bIBaTh UJieH, (OPMYIMPOBATH CBOM MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHYECKOTO KCIEPHUMEHTA, MPAKTHYECKOW pabOThI 10 MCCIICOBAHUIO CBONCTB
W3Y4aeMbIX BEIICCTB, peaanu3allii yIeOHOTO MPOCKTa, U (POPMYIHMPOBATH BHIBOJIBI
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¢ (}exTUBHBIN Ccrnoco0 HX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIE pe3yJIbTaThl OCBOEHUS MPOTPAMMBI [0 XUMHUU Ha yriyOJIEHHOM
YPOBHE Ha YPOBHE CPEHETO 00I1IEr0 00pa30BaHus BKIIOYAIOT CIeU(pUIECKUE 1JIs
y4eOHOTro mpeameTa « XUMHUS» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUH T10
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHUM, BUABI EATEIBHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHWW B Pa3IMYHBIX Y4YEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJaM
WU3Yy4YCHHUS.

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUS) OTPAKAKOT:

c(OpPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepuUaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX M IO3HABAEMOCTU SIBICHHM NPHUPOABI, O MECT€ U 3HAYECHUU
XMMHH B CHUCTEME E€CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYMBOTO
pa3BUTHA, B PEIIEHUU MPOOJIEM HKOJOTMYECKOM, DHEPreTUYECKOM U IHILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMLMHBI, CO3JaHMH HOBBIX MAaTEPHAIOB, HOBBIX



WCTOYHUKOB JHEPTHH, B OOCCIECYCHUH PAI[MOHAIBHOTO TPUPOJIOIOIH30BAHUS, B
GbOpMHpPOBaHUM MHPOBO33PEHHUS W OOMIEH KyJbTyphl YEJIOBEKa, a TaKKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JO0POBBIO M TPHPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE MIOHATHS — XUMHYECKHUH AJIEMEHT, aTOM, SIIPO aTOMa, U30TOTTHI,
DJIGKTPOHHAsE 000JI09Ka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOEC W
BO30Y)KIEHHOE COCTOSIHHMS aToMa, TUOpHUAM3aIks aTOMHBIX OpOWTaliei, HOH,
MOJIEKYJIa, BJICHTHOCTb, JJCKTPOOTPUIIATEIHBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYecKasi CBs3b (KOBAJICHTHas, WOHHAs, MeETaJUIMYecKas, BOJOPOJIHAA),
KpUCTAJUTMUECKasl PEmI€TKa, XUMHYECKas pPEaKIus, pPacTBOpP, DICKTPOJHTHI,
HEAJICKTPOJUTHI, JJICKTPOJIUTHYCCKAs JTUCCONMAINNS, CTEIECHb IHUCCOIUAINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOK 3 deKT
XUMHUYECKOW peaKIuu, CKOPOCTh XUMHUECKON PEaKIIuh, XMMUYECKOE PAaBHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS JIJICKTPOIMTHYCCKOW ITHUCCOIUAIINHN, TEPHOIUICCKUAN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAIICHHS] SHEPTUH TIPH XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJHWYECKUH SI3BIK
XUMHH, MUPOBO33PEHUYCCKHE 3HAHNS, JISKAIIINE B OCHOBE MTOHUMAHUS IPUIUHHOCTH
U CUCTEMHOCTH XUMHUYCCKUX SIBJICHUI; COBPEMEHHBIE TIPEICTABICHUS O CTPOCHUH
BCII[ECTBA HAa AaTOMHOM, HOHHO-MOJICKYJSIPHOM W HAJMOJEKYJSIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XHMHUYECKHUX PEaKIHi, TEPMOIMHAMHYCCKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX WX NPOTEKaHUs, O XUMHYECKOM PaBHOBECHH,
pacTBOpax W JHUCIEPCHBIX CHCTEMax; (PaKTOJOTHMUYECKHEe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUH BAXKHEHIIINX HEOPTaHMICCKUX
BCIIECTB B OBITY M TPAKTUYECKOW JCSITCIIBHOCTH YeJIOBEKa, OOMUX HAayYHBIX
MPUHIIAIIAX XUMHYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
ONMCAHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMHPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJT BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIAEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUSI ONPEACIISITh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMHYECKUX JJIEMECHTOB B COSIWHCHMSX, BHJ XMMHUYCCKOW CBS3M (KOBaJCHTHAs,
WOHHAs, METaJUTMYeCKas, BOJOPOAHAS), THUII KPUCTAUIMYECKOW  PEIETKH
KOHKPETHOTO BEIIECTBA;



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pEIIETKH, OOMEHHBIM U
JOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHUUECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKUE PEAKIIMU MO PA3IMYHBIM MPU3HAKaM (YHCIIY U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEKTy peakiu, U3MEHEHHUIO CTeNeHeH
OKHCIICGHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YaCTHIO KaTajau3zaTopa U JApyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil KJIacCHU(PUKALMH
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(pOpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJUUECKOrO 3akoHa /.
W. MeHnaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuomnueckoir  cucremsl .M.  MeHngeneeBa, HCHONB3ysd  MOHSTHS
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHUM 1o mnepuogaMm U rpynmnam  I[lepumommueckount cucremsr [ .
MeHeneeBa, BaJIECHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMil  TUAPOIM3a;  peakiui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEaAKIUI C y4ETOM HMX DHEPreTUYECKHX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTeuil (mpuniui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh XWMUYECKHE PEaKIIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUsS CEPHOW KHUCIOTHI, aMMHaKa,
oOIMe HayyHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; LIEIECO0OPA3HOCTD



MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaOI0/IeHUe, H3MEPEHHE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS IPUMEHSTh 3TU 3HAHUS MPU HKCIIEPUMEHTAILHOM UCCIEIOBAHUU BEILIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHUM, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEJI0BEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0o0Jiee 0CO3HAHHOTO MTOHUMAaHUSI MATEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MAacCOBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALUS»;
MaccChl BeIIECTBa WM 00bEMA ra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMHU BEIIECTB; TEIJIOBOTO 3ddexTa
peaKIuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKLUH, €CJIM OJHO M3 MCXOJHBIX BEILECTB JIaHO B BUJAE PacTBOpaA C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30OBITKE
(MMeeT mpuUMecH); AOJU BbIXO/AA MPOAYKTA PEAKLUK; 00bEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO IJIAHUPOBATH U TPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (MPOBEACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3uuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs C BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, GOPMYITMPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3ynbTaThl AKCIEPUMEHTA, AHAJIU3UPOBaTh U  OICHUBATh HX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOIATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoM u j1abopatopHbIM OO0OpyJAOBaHHEM, OOpAIIeHHs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HYKOJIOTUYECKH I1e71ecCO00pa3HOro TMOBEACHUS B OBITY U TPYJAOBOH
JEATEIIBHOCTH B LIEJIIX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOI'0 JICUCTBUSL HA YKUBBIE OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1K;



c(hOpPMHPOBAHHOCTh, YMEHHUMW: OCYIIECTBIIATHh IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUN B PA3TUIHBIX UCTOYHHUKAX (HaydHas U y4eOHO-HAydHAS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMAaIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crpoenue aToMa. [leproandeckuii 3aKoH
P pron bubnunorexka LIOK
11 u [lepuonnueckas cuCTeMa XUMHUYECKUX
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19
HMHHECIE peakinti https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pasnen 2. Heopranunyeckasi xumust
bubmmoreka IIOK
2.1 H 31
eMETAIRT https://m.edsoo.ru/2dd57f24
bu6mmoteka IIOK
2.2 M 23
TRt https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54

Paszgea 3. Xumus 1 s;Ku3HbL

3.1

MeTtoapl O3HAHUS B XUMUH. XUMHUA U

KHU3Hb

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f24

Hroro no pazneny
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ITOYPOYHOE IIVTAHUPOBAHUME

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIC
padoThI padoThI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [JOK
Xumuyeckui snement. M30Tomsl https://m.edsoo.ru/59c112ee
9 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubnuorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMu4aeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a;1eMenHThI) https://m.edsoo0.ru/61294af9
4 Pacnipenenenue 371€KTpOHOB 110 1 bubnnorexka [JOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOHPUTYpaIUU
P Quryp bu6mmoreka [IOK
5 aTOMOB 2JIEMEHTOB B OCHOBHOM M 1
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DIIEKTPOOTPHULIATENBLHOCTh https://m.edso0.ru/a0764b24
[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrema
bubmuorexa [JOK
7 XHMHUYECKUX djieMeHToB /I, U. 1
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHON
TEOpHUEH CTPOCHHS aTOMOB



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
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3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XHUMHAYECKHX 3JICMEHTOB U

8 00pasyeMbIX UMHU IPOCTBIX U bubmorexa LOK
pasy p https://m.edso0.ru/f8468927
CJIOXKHBIX BEILIECTB I10 TPYyIIaM U
repuo1am
9 Cucremaru3anus U 0000IICHUE bubmuoreka [JOK
3HAHWH 10 TEME https://m.edsoo.ru/8fad2942
Bunapsl xXuMu4ecKou CBSI3H.
MexaHU3MBbI 00pa30BaHUS
10 KOBAJIEHTHOH cBs13U. BomopogHas bubnmorexa LOK
' p https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKyIIIpHBIE
B3aUMOJIEHCTBHUS
BajieHTHOCTE ¥ BaJIEeHTHEIE
11 BO3MOXHOCTH aToMOB. CBSI3b bubmuorexa [JOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2ca093
WX TE€OMETPHUYCCKUM CTPOCHUEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12 COEIMHEHUAX: COCTaB 1 bubmorexa [IOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIATypa
BemectBa MOeKynIsspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THIIBI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK U https://m.eds00.ru/e167635b
CBOMCTBA BEIIIECTB
[ToHsTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBieHue 0 KOIOUIHBIX bubmmorexa [TOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHEBIC pacTBOPHI: HACHITIICHHBIS
bu6mmoreka [IOK
15 Y HEHACHIIIICHHBIE, PACTBOPUMOCTb.

Kpucrannoruaparst

https://m.edsoo.ru/e9ccdd8d
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CriocoObI BBIpaKeHUsI KOHIICHTPAITH

bubmuorexa [JOK

16 pacTBOpOB https://m.edso00.ru/328e653a
Pemrenue 3aiau ¢ ucnosib30BaHUEM

17 TOHSATHH ""MaccoBas 10JIs bubmuorexa [JOK
pacTBOpEHHOTO BeriecTna', https://m.edsoo.ru/785e0ab4
"MoJIsipHast KOHIEHTparus'"

18 Kiaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus u o0o01eHne bubnnorexa [HOK
3HaHUH MO TeMe https://m.edsoo.ru/8d2c6a3a
KonTponbHas padoTa no temam
"Crpoenue atoma. [lepuoanueckuii

20 3akoH u [lepuoauyeckas cucrema bu6mmorexa [IOK
XHMHYECKUX dieMeHToB /. U. https://m.edsoo.ru/70a60aa4
Mengpeneena", "CTtpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"
Knaccudukanms xumuaecknx
peaKkurii B HEOPTraHUYECKOU U

21 OpPraHUYECKON XUMUU. 3aKOH bubnnorexka [JOK
COXpPAaHEHUsI MAaCChl BELIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHUs U MPEBPAIICHUS YSHEPTUU
MPU XUMHYECKUX PEAKITHIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuii. Tepmoxumuueckue bubnmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUs
Brruucnenus mo ypaBHeHUSIM

23 XUMUYECKHUX PEAKIUN U bubmmorexa LOK

TCPMOXUMHUYCCKUM YPABHCHHUAM

https://m.edso0.ru/87b13954
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CKopocTh XMMHUECKOH peakuuu, eé

24 3aBUCHUMOCTD OT Pa3JIMYHBIX
¢dakropoB. Katanus u karaauzaTopsl
o5 I'oMoreHHbIC U TETEPOTreHHBIC
peakuuu
[IpakTrueckas padorta Ne 1 mo teme
26 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmorexa LHOK
P . P " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEAKITUN
97 OO6paTtumbie U HEOOpaTUMBIE bubnuorexa [JOK
peakuuu. XuMMHUYECKOE paBHOBECHE https://m.edso00.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme
08 "BinsiHre pa3inyHbIX (GaKTOPOB HA bubnuorexa [JOK
MOJI0)KEHUE XUMHUUECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IJ'II:III:)IG U CJIA0BIC DIICKTPOIIUTHI bubmmorexa [JOK
P ' https://m.edsoo.ru/5f766bdf
Crenens auccolyanum
HNonnoe npousseaenue Boabsl. Cpena
30 BOJIHBIX ;)CTBO oB. Bomopo Hmpﬁ bubmmorexa [JOK
g P POB. BOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 bi{ ofeKa}omHe B pacTBOpax bubmorexa [IOK
P P P https://m.edso00.ru/09d5a9bd
ANEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme
" bubnuorexa [JOK
32 XVMUYECKUE peakiluy B pacTBOpax

NEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

33 eakuuu. BaxxHelie OKUCIUTEN U buGnnorexa LIOK
DCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIIN

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bubmuorexa [JOK
MOHHOT0) OanmaHca https://m.edsoo.ru/fb691387

35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubnunoreka HOK
BEIIECTB https://m.edso0.ru/93fb97d2

36 Pewtenue 3amay pa3iMuHbIX TUIIOB Bubmorexa ITOK

i p https://m.edso0.ru/5a859d16

37 Pewenue 3amay pa3iMuHbIX TUIIOB Bubmorexa ITOK

i p https://m.edsoo.ru/5afa265d
Cucremaruzanusa 1 0000IIeHnE
38 3HAHUHA 110 TeMe "XUMHUUECKHE Bubmorexa ITOK
y https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas pabota no teme bubnuorexa [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
TlonoxeHue HeMeTaIOB B
IIepnonnueckoii cucreme

40 XUMHUYECKUX djieMeHToR /I, U. bu6mmorexa [IOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHHs ux aToMoB. Dusnueckue
CBOICTBAa HEMETAJIIOB
AJTOTpOTIHS HEMETAJIOB (Ha

41 npuMepe Kucaopoaa, cepsl, pochopa bubmmorexa [OK

pumMep POZa, Cepel, p https://m.edsoo.ru/ef92c91c
U YTJIepoJia)
4 Bognopon: nonyudenue, pusndyeckue u bubnuorexa [IOK

XUMHYECKHE CBOMCTBA. ['uapu bl

https://m.edso0.ru/0aa8f613
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["asiorensl: HaXOXJIEHUE B IPUPOJIE,

bubmuorexa [JOK

43 CIocoObI MOJIYYEeHHUs, PU3NIECKHE U
y L ¢ https://m.edso0.ru/4e223795
XHMUYECKHE CBOMCTBA
lManorenoBonopoasl. Baxnenmue
44 KHCIIOPOCOACPIKAIINE COCIHMHCHUS bubmorexa [IOK
p p https://m.edsoo.ru/6b3255e6
rajoreHoB
JlaGopaTopHbIe ¥ IPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubnnoreka [JOK
45
[IpuMeHeHne rajnoreHoB u ux https://m.edsoo.ru/6971aca4
COCIMHCHUI
[IpakTuueckas pabora Ne 4. Pemenue
46 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LIOK
" P " https://m.edsoo.ru/8b26fecd
T"amorensr
Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
47 NoJyyeHUs, GU3NUecKue 1 Bubmmorexa LOK
Y ’ . https://m.edsoo.ru/c8abc36a
XUMHYECcKHe cBoicTBa. O30H.
[IpuMeHeHne Kucnopoia u 030Ha
bu6mmoreka [JOK
48 OKCcHUIBI ¥ TIEPOKCUIBI
A p a https://m.edsoo0.ru/5¢8816a0
49 Pemenue 3a7a4 pa3IMyHbBIX TUIIOB bubmorexa [JOK
At p https://m.eds00.ru/2b6d8bdb
Cepa: HaX0XJICHUE B IIPUPOJC,
50 CH(I))CO6I>I MOy YCHUS (§H3I:/Iqec1<ne " bubmmorexa LIOK
Y . https://m.edsoo.ru/46afael6
XUMHYECKHUE CBOMCTBA
Bbubanoreka [IOK
51 CepoBoaopon, Cyabpuast 1

https://m.edsoo.ru/7c875999
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Kucnopozconepxainiye coeTMHEHUS

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM bubmmorexa [JOK
DL P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue

53 SKCIEPUMEHTAILHBIX 33124 10 TEME buGnnorexa LIOK

" P ) g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTuHEeHUs
A3OT: HaXoXJIeHHE B IPUPO/IE,

54 CHIOCOOBI TIOy4YeHUS], PU3NICCKUE U bubnnoreka [JOK
XAMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnoponcoaepsxaiiue coeiuHEHUS

55 azora 1)0;6::{150“];1 CBoﬁch bubmorexa HOK

o https://m.edsoo.ru/e2965afe
A30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnuorexa [JOK
coeuHEeHM. A30THBIE y100peHus https://m.edsoo.ru/129f5059
®dochop: HaxOXKIAEHHUE B IPUPOJE,

57 CIOCOOBI MONyYeHusl, PU3nIecKue u bubnuoteka [JOK
XUMHUYecKHe cBoiicTBa. Docuabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcuasl docdopa,

58 (1)00(1)):) c(cl:neq)mzmne kucnotel. Comun bubmorexa HOK

p D P ’ https://m.edso0o.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 ITpumenenue pocdopa u ero bubnuoreka [IOK
coenunennii. Dochopusie ynoopeHus https://m.edsoo.ru/a218070a
ITpakTuyeckas pabora Ne 6. Pemenue

bu6mmorexa [IOK
60 AKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME

"AzoT u pochop u ux coenuHeHUs"

https://m.edsoo.ru/8175ac3f
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Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,
AIJIOTPOIIHBIE MOAU(PUKALINY;

bubmuorexa [JOK

61
(bU3MYeCKre U XMMUYCCKHUE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHUE
Oxcup yriepoaa(ll), oxcun
62 TJIe ol}[la(l\ﬁ)) F(OJI)BHaSI KHCJIOTa U bubmorexa OK
y" p 4 https://m.edsoo.ru/dba58adf
e€ conu
63 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmorexa LHOK
i p https://m.eds00.ru/6029b609
Kpemunii: HaxoKAeHIE B IIPUPOJIE,
64 c1foco61>1 MOy YCHUS qonmiefxne u bubamorexa LOK
y L https://m.eds00.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxkcua kpemuusi(1V), kpemauenas bubnnoreka [JOK
KHCJIOTA, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpumeHeHne KpeMHHUS U €ro bubnuorexa [JOK
66 coenuHennii. CTEKII0, ero https://m.edsoo.ru/393cdac0
MOJy4YEeHHUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemenue 3a1a4d pa3iM4HbIX TUIIOB bubmorexa HOK
At p https://m.edso0.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubmmoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edso0.ru/6e864db5
69 KonTponbhas padbota no teme bubnnoreka [JOK
"Hemerasner" https://m.edso00.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubnuoreka [IOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edso0o.ru/2b7e9510
[Tono>xeHne METaNIOB B
. bubnmuotexa [JOK
71 Ileproauueckoii cucreme

XHUMHUYCCKUX 3JICMCHTOB.

https://m.eds00.ru/9839c16¢c



https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c

OcobeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJLIOB

OO6mue dpuznyecKkrue CBOMCTBa

72 MeTaioB. [IpumeHenre MeTanioB B bubmmorexa LIOK
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBel MetaiioB. Koppo3sus bubnnoreka [HOK
METaJUIOB https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa [JOK
https://m.edsoo.ru/e3de37b6
DNEeKTPOXUMUYECKUN P
75 HarnpspbKkeHui MetauioB. O0mue bubnnorexa [IOK
https://m.edsoo.ru/94eb377a
CTHIOCOOBI TIOJTYYEHUST METAJUIOB
OO01as xapakTepucTUKa METaIOB
| A-rpynnet [leproaudeckoii cuctembl
76 XUMHUYECKUX 31eMeHTOB. Hatpuii u bubnunorexa [JOK
KaJIMii: moiy4yeHue, pu3nuecKkue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
MIPOCTBIX BEIIECTB U UX COCMHCHUN
OO1as xapakTeprCcTUKa METaJIOB
[HA-rpynnst [lepuoauueckoit
CUCTEMBI XUMUYECKUX TIEMEHTOB.
77 Marnuii 1 Kanplui: IOJIy4YeHue, Bubmmorexa LIOK
N https://m.edsoo.ru/7c3e49c0
(bU3MYeCcCKre U XUMUYECKHIE CBONCTBA,
MIPUMEHEHHE TTPOCTHIX BEIIECTB U X
COEMHEHMI
78 JKEcTkoCTh BOMBI U CIIOCOORI €€ bu6mmoreka [JOK

yCTpaHeHus

https://m.edsoo.ru/c74bfae9
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AJIOMUHHI: TIOTy4YeHue, pusnueckue

bubmuorexa [JOK

79 M XMMHYECKHE CBOMCTBA,
https://m.edso0.ru/0e79b266
MIPUMEHCHHE
AMpoTepHBIE CBOIICTBA OKCHJIA U
80 THIPOKCHU/IA ATFOMUHUS, bubmumorexa [IOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, HX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE
81 Pemenwue 3a1a4 pa3muIHBIX THIIOB
[IpakTuueckas pabora Ne 7. Pemenue
82 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [JOK
" P " https://m.edso0.ru/27a4af43
MerTasl TI1aBHBIX TOATPYIT
OO01mmas xapakTepucTUKa METaNIOB
83 no6ounbix noarpynn (b-rpymnm) bubnuorexa [JOK
[Tepuonuueckoit cUCTEMBI https://m.edsoo.ru/610d7431
XUMHYECKHX 3JICMEHTOB
du3nyeckne U XUMUUECKIE CBOMCTBA
84 XpOMa U €r0 COeTUHEHNH, NX bubmmorexa [TOK
P ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
Baxwuelime coeMHEHNs Maprasiia.
85 [TepmanranaT Kajius, €ro bubmorexa [JOK
P 9 https://m.eds00.ru/039d69c8
OKHCJIUTEIbHBIE CBOKCTBA
dusnyeckre 1 XMMHUYECKHE CBOMCTBA
86 JKeJie3a M €ro COeTMHECHUH. bubmuorexa [JOK
[Tony4yeHue u npUMEHEHHE CIIABOB https://m.edsoo.ru/1b7f8741
Kemesa
dusnyeckre 1 XMUMHUYECKHE CBOMCTBA
N . bubmuorexa [JOK
87 MEJIH U €€ COeTMHEHNH, UX

MMPUMCHCHUC

https://m.edsoo.ru/2bc0f954
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duznueckre 1 XUMUYECKHE CBOMCTBA
IIMHKA ¥ €T0 COCAUHEHHUH, NX

bubmuorexa [JOK

88
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
LMHKA
[TpakTuyeckas padora Ne 8. Pemenue
bubmuoreka [JOK
89 IKCIIEPUMEHTATBHBIX 33124 10 TEME
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
90 Perenne 3a1a4 pa3inyHbIX THIIOB bubnmorexa LOK
P https://m.edsoo.ru/a8b83d83
O06o0meHne 1 cucTeMaTHU3aIUs
91 M3Y4YEHHOI'0 MaTepuasa 1o TeMe bubamorexa LOK
" 4 " P https://m.edsoo.ru/e91fe975
Meraubl
92 KonTponbhas padota no teme bubnuoreka [IOK
"Mertanst" https://m.edso0.ru/83f63ea3
93 AHanu3 pe3yJabTaToB KOHTPOJIbHOMN bubnuorexa [JOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Poins xumun B obecnieueHUH
94 YCTOMYHMBOTO pa3BUTHUSA bubnnorexka [JOK
yenoBeuecTBa. [IoHATHE O HAYYHBIX https://m.edso00.ru/080fe1f0
METO/AX MCCIIEJOBAHNUS BEILECTB
HaydHble MPUHITUITBI OpTaHU3AIAH
95 XUMHYECKOTO MPOU3BOICTBA. bu6mmoreka [IOK
[IpomblieHHbIe CIOCOOBI https://m.edsoo.ru/2e45a44f
MOJTyYEHUS BOKHEHIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
. bubnmnoreka [JOK
96 OKPYKAarOIIeH CPeJIbl U €r0

IIOCICACTBUSA

https://m.edsoo0.ru/9f11bf51
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97 XUMHS U 30pPOBBE YEIOBEKA. 1 bubmumoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso0o.ru/a6552721
Xumusa umy. Pojiabs XxuMuu B
98 o0ecIieueHNH MMUIIEBONA 1 bubmmorexa [IOK
= https://m.edsoo.ru/1f7b5bd2
0€e30IacHOCTH
99 Kocmernueckue n mapdromepHbie 1 bubnunoreka HOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEILCTBE.
100 Baxueiimme cTpouTenbHble U 1 bubmorexa [TOK
p https://m.edsoo.ru/61e69003
KOHCTPYKIIMOHHBIE MaTepuaibl
XHUMHUS B CEIILCKOM XO3SAHCTBE.
101 Opra"gn4ecKkue U MUHEPAIbHBIE 1 bubnmorexa LOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus U 0000IICHIE 1 bubmuorexa [JOK
3HAHUH T10 TEME https://m.edsoo.ru/db979¢c70
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumus; yrayonennoe odyuenue, 11 kiacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6miectBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe o0IIECTBO
«3narensctBO «IIpocBemieHne

» Xumusi; yriayonenHoe ooyuenue, 10 kimacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; mox penaknueii Jlyanna B.B. O0mectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 0OIIECTBO

«M3patenbcTBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Meroanueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3smenko, B. . Tepenuna, A. A. [po3nosa, B. B. Jly-
HUHA «XUMUs. YTIyOJneHHbI ypoBeHb. 10 kimaccy (aBTOpbI

B. B. Epemun, B. 1. Maxoununa, O. 1O. Cumonosa, 1. B. Epemu-
Ha, A. A. [Ipo3nos, 3. FO. Kepumos).

5. Metoanueckoe nocodue k yueonuky B. B. Epemuna,

H. E. Ky3sMmeHnko, A. A. JIpo3nosa, B. B. Jlynuna «Xumus.

Yrny6nennsiii ypoBeHb. 11 kimace» (aBtopsl B. B. Epemun,



H. B. Bonkosa, H. B. ®upcrosa

IHNPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/

https://m.edsoo.ru
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