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I. COILEPKAHUE YYEBHOI'O IPEIMETA, KYPCA.

8 KUIACC

IlepBoHaYa/IbHBIE XUMHYECKUE MIOHATHS

IIpenmer xumuu. Postb XMMUM B KU3HU 4enoBeka. XUMUSA B cCUCTeMe Hayk. Tena u BemectBa. dusnyeckue CBOKMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsATHE 0 MeTonax mo3HaHusi B XuMuu. Yucteie BemecTBa U cMecu. CrocoObl
pa3JIeNICHUs] CMECEM.

ATOMBI U MOJEKYJbl. XUMUYECKHAE 31eMEHThl. CHUMBOJIBI XMMUYECKUX 2JEMEHTOB. [IpocTeie M Cll0KHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIpHOE yueHue* ',

Xumunyeckasi ¢opmyna. BaJeHTHOCTP aTOMOB XHMHUYECKHUX BJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass atoMHasgs Macca. OTHOCUTENbHAas MOJIEKYJsIpHas Macca. MaccoBas 10 XHMHYECKOIO JJIEMEHTa B
COCIMHEHHUH.

KomnyectBo BemiectBa. Moisib. MosipHass macca. B3auMOCBSA3b KOJIMYECTBA, MACChl U YHCJIA CTPYKTYPHBIX €IUHUIL
BemecTBa. Pacuérel mo opmynamM XUMHUYECKUX COSTMHEHUM.

duznyeckre U XUMUYECKUE ABJICHHS. XUMUYECKasl peakius U €€ Mpu3HaKku. 3JaKOH COXPAHEHUs] MACChI BeleCTB™.
Xumnyeckue ypaHeHus. Kiiaccupukanys XuMHUYECKUX peakui (COeIMHEHMS, pa3IoKEHUs, 3aMEIIEHNs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHUYECKON MOCYAOH, MpaBHJiaMy pabOThl B JIaOOpAaTOPUHU U MpHEMaMU OOpalIeHHs ¢ J1abopaTOPHBIM
o0opy/noBaHHEM, H3y4ye€HHUE U ONucaHue (U3MYECKUX CBOWCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB, HAOIIO/IEHUE
¢busnueckux (TUIaBIeHUE BOCKA, TasHUE JIbJa, pACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHACHCALUS BOJbI) M XUMHUECKUX
(ropeHue cBeuu, NPOKAIUBAHUE MEHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCIIOTOMN) SIBJIEHUM, HA0JIIO/ICHUE U ONUCAaHUE
IPU3HAKOB MPOTEKAHUSI XMMUUECKUX peakluil (pa3oKeHue caxapa, B3aUMOJAEHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuga meau (II) mpu HarpeBanuu, B3ammozeicTBHe kene3a ¢ pactBopoMm conu meau (II), mzyuenwue
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CHOCOOOB pa3feNeHuss cMecel: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHHE, BbIMApUBAHHE, AUCTWULALMSI, XpomaTorpadus,
MPOBEJICHUE OYMCTKH MOBApPEHHOM COJM, HAOIOJEHUE U OMHMCAHUE PE3YyIbTaTOB MPOBEIACHHS OMBITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAHEHHS MacChl, CO3/JaHUuE MOJieNIel MOJIEKYJ (IIapOCTEP>KHEBbIX ).

Baxkueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — sieMeHT M MmpocToe BemlecTBO. HaxokeHuwe kuciopoja B
npupone, (¢u3NYecKue W XUMHYecKue cBoiicTBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kucnopona. CrnocoOb
MOJIyYeHHUs] KUCJIOpoJa B JabOpaTOpuu U HPOMBIIUIEHHOCTH. KpyroBopot kuciopona B npupoge. O30H — ajioTponHas
MOAU(UKALIUS KUCIOPO/Ia.

TeroBoit 3hdekT XUMHUECKOW peaklud, TEPMOXMMUYECKHE YpPaBHEHHUSA, HK30- U DHAOTEPMHUYECKUE PEAKIHUU.
TomnuBo: yronb u MeTaH. 3arpsi3HeHHUE BO3/yXa, YCHIICHUE TApPHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHnT u mpocToe BemiecTBo. Haxoxkenue Boopoaa B mpupoje, Gru3nueckue U XUMUYECKUE CBOMCTBA,
MpUMEHEHUE, COCcOO0bI MotydeHust. KucnoTsl u cou.

MonsipHbiil 00BEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BOJbl. Boma kak pactBoputenb. PacTBopbel. HachlllleHHbIE M HEHACHILIEHHBIE PacTBOPHI.
PactBopuMoOCTh BemiecTB B Boje. MaccoBasi 10J1s BEIIECTBa B pacTBOpe. XUMHUYECKUE CBoMcTBa BOJbl. OcHOBaHuA. Poib
pacTBOpPOB B IPHUPOJAE U B KU3HU uenoBeka. KpyroBopoT BoIbl B Npupoae. 3arpsi3HeHHe NpUpPOAHBIX BoA*. OxpaHa u
0YHCTKA NPHPOIHBLIX BOT*2,

Knaccudukanus nHeoprannyeckux coenunenuit. Oxcuabl. Knaccudukamusi okcuaoB: cojieoOpasyroiue (OCHOBHBIE,
KHUCIIOTHBIE, ampoTepHbIe) U HeconeoOpasyroe. Homenknarypa okcugoB. @U3ndYeckue U XUMUYECKHE CBOICTBA OKCHJIOB.
Ilonydenue OKCHIOB.

OcHoBanus. Knaccuduxanuss ocHoBaHui: MIENOYM W HEpacTBOpUMBbIE OcHOBaHMs. HomeHkiaTypa OCHOBaHMIA.
Pu3nyecKne U XMMUYECKHE CBOMCTBA OCHOBaHUM. [loryueHne ocHOBaHUN.
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Kucnotel. Knaccupukauus kucnor. Homenknatypa kucinoT. OuU3MUecKHe W XMMUYECKHME CBOWCTBAa KHUCIOT. Psan
akTuBHocTH MeTa/10B H. H. Bekerosa*?., Ilonyuenne KUCIIOT.

Comu. Homenknarypa coneit. ®u3nueckue 1 XMMAYEeCKUe CBOMCTBA cotield. [lomyuenue conei.

I'eneTnueckas CBSI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OMNPEEIICHUE CONEPKaHUs KUCIOpOAa B BO3AyXe, MOJIyYeHHEe, COOMpaHHe, PacliO3HaBAHUE U W3YUYCHHE
CBOMCTB KHCJIOpOJa, HAONIOIeHNE B3aUMOCHCTBHS BEIIECTB C KHUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHHS U MPEKPAIECHUS
ropeHus (mokapa), O3HakoOMJIEHHE ¢ 0Opa3liaMHi OKCHJIOB U OITMCAHUE UX CBOMCTB, MOJyUYeHHE, COOMpaHne, pacCliO3HABAHUE U
U3y4YeHHE CBOMCTB BOJopoAa (ropeHue), B3aumojeictBue Bogopona ¢ okcuaoM menud (II) (Bo3mMOKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HaOMIOeHNE OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOpPEHUs
BEILIECTB C PA3JIMYHOU PAaCTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OIPEACIEHHONM MAaCcCOBOM JOJIEW PaCTBOPEHHOIO
BEILIECTBA, B3aUMOJEHCTBUE BOJBI C METAJIaMU (HAaTpUEM M KajblMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHUIAEOMATEPUAJIOB),
UCCIIeI0BaHKe 00pa30B HEOPTaHMUECKUX BEILIECTB PA3IMYHBIX KJIACCOB, HAOIO/IEHNE U3MEHEHUS! OKPACKU MHAMKATOPOB B
pacTBopax KHUCIOT U Iesnoued, m3ydeHue B3auMmojehcTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCIOT C
METAJJIAaMH, PEAaKUMH HEUTpaAIN3alvHU, MOJIYyYCHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeTajula APYIMM W3
pacTBOpa COJM, PELICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe « BaxHeHIne KiIacChl HEOPraHNYECKUX COCTUHEHUIN.

Iepuoanuyecknii 3akon u Ilepumoauveckasi cucrema xumuuyeckux sjiemMeHToB [I. U. MenneneeBa. Crpoenue
aTOMOB. XMMHYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUU

[lepBble MONBITKH KIacCU(PHUKAIMN XUMHUYECKUX 3JIeMEHTOB. [IOHATHE O Tpynmax CXOJHBIX AJIEMEHTOB (ILEJIOYHBIE U
[IEJIOYHO3EMENIbHBIE METAaJIbl, TaJOT€Hbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT amM{@oTepHbIe OKCUABl U
TUAPOKCHUBL.
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[lepuonnueckuii  3akoH. Ilepuogmyeckast cucreMa XuMuueckux djgementoB JI. WM. MengeneeBa™?,
Kopotkonepuoanas u anuaHonepuoaHas ¢opmel [leprnoauueckoii cuctemsl xumudeckux snementoB J[. 1. Mengeneesa.
Ilepuons! u rpynmnsl. PU3NYECKHUN CMBICI IIOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aTroMHbIX a1ep. M3oTomnel. DnexTponsl. CTpoeHue 3JIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumuueckux 3meMeHToB [lepronnueckoit cuctemsl . 1. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA MO €ro
nonoxxenuto B [lepunonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHMS paJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAUNIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB
I10 TPYIIIIAM U IIEPUOJAM.

3na4yenue Ilepuoanuyeckoro 3akona u Ilepuoanyeckoil CHCTEMBI XUMHYECKHUX JJIEMEHTOB IS PAa3BUTHS HAYKH U
npaktuku. [{. U. MeneseeB — y4éHblil 1 TPaKIaHUH ™.

Xumuueckasi cBs3b. KoBasieHTHast (IOJIAipHass W HEMNOJIAPHAs) CBA3b. OJIEKTPOOTPULIATENBHOCTh XUMHYECKHX
aneMeHTOB. FIOHHas CBI3b.

Crenenp oxucieHus. OKHMCIHATEIBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccsl OKHMCIEHHsT M BOCCTAHOBJICHMS.
OxuciuTeny 1 BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3y4eHHEe 00pa3lioB BELIECTB META/IOB M HEMETAIIOB, B3aUMOJICHCTBUE THIPOKCH/IA LIMHKA C PACTBOPAMHU KHUCIIOT U
IIeJI0OYEl, IMPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIMX IMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakUui (rOpeHue,
peaKkuy pas3yioKeHUs, COETUHEHMS).

Mesicnpeomemmuboie ceéa3u

Peanuzanus MeXNpeaMETHBIX CBA3EH MpPU U3YYEHUM XMMHUU B 8 KJIacCe€ OCYLIECTBISIETCS YEpe3 HCIOIb30BAHHUE KaK
OOLIMX ECTECTBEHHOHAYUYHBIX TOHATHI, TaK W TOHATHH, SBISIIOIIUMXCS CUCTEMHBIMU JUISl OTHAEJIBHBIX HPEIMETOB
€CTECTBEHHOHAYYHOI'O LIUKJIA.
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OOmue ecTecTBEHHOHAYYHBIC TIOHSTHS: HAyYHBIH (DAaKT, THIIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CHHTE3, KJIacCHU(pUKAIINS,
MEPHOANIHOCTD, HAOJIOICHUE, SKCTICPUMEHT, MOICIIMPOBAHNE, H3MEPEHHE, MO/IC]Ib, SBJICHUE.

dusuka: Marepus, aTtoM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIWJ, HW30TOIbI, PaIHMOAKTUBHOCTh, MOJIEKYJIA,
DIIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHME BEINECTBA, a3, QU3NYCCKHE BEIUYUHBI, CAMHUIIBI
U3MEpEHUS, KOCMOC, IJIaHeThI, 3BE3]1b1, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

['eorpadums: atmocdepa, ruapocdepa, MUHEpPadbl, TOPHBIC IOPOABI, IOJE3HbIC HCKONAeMbIe, TOIUIMBO, BOJHBIC

peCypCHI.

9 KJIACC

BemecTBo M XUMHUYeCKas peakuus

[Tepnoanueckuii 3axoH. [lepuoanyeckasi cucrema xuMuueckux 3jaemenTon 1. U. MeHneneeBa*>, CtpoeHue aToMOB.
3aKOHOMEPHOCTHU B U3MEHECHUHU CBOMCTB XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KA, KAJIbIUI U UX COCAUHECHUI
B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B [leproiMUecKoil CUCTEME U CTPOCHHUEM KX aTOMOB.

CrpoeHue BellecTBa: BUIAbI XUMUYECKOUM CBSI3U. TUIBI KPUCTANTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
THINA KPUCTAJUIMYECKON PEIETKYU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHUUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCTUHEHUM, TeHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYeCKHX peakiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCIYy M COCTaBy YYAaCTBYIOIIUX B PEaKIIUU
BEIIIECTB, MO TEIIOBOMY 3P (}EKTy, MO M3MEHECHHUIO CTEMEHEW OKHCICHHS] XUMHUYECKHUX AJIEMEHTOB, IO OOpaTUMOCTH, TIO
Y4acTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.
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[Tonsitie o ckopocTH XuUMUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX W HEOOPATUMBIX XUMHUYECKHUX PEaAKITUIX.
[ToHsiTHE O TOMOTEHHBIX U TETEPOTEHHBbIX peakuusax. [lonsarue o katanuse. [lonsaTne 0 xXuMHueckoM paBHOBeCUU. DAKTOPBI,
BJIMSIOIIME HA CKOPOCTh XUMHUUYECKON PEAKLIMU U MOJIOKEHNE XUMHUECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE PEAKIIMM, DJIEKTPOHHBIM OallaHC OKHUCIUTENIbHO-BOCCTAHOBUTEIBHONW pPEaKIUU.
CocraBneHne ypaBHEHHUN OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIINI C UCTIOIB30BAHUEM METOIa AJICKTPOHHOTO OaiaHca.

Teopusi BIAEKTPOMUTUYECKOW AUCCOLMAIMU. OJEKTPOJUTBI M HEINEKTpOoauThl. KaTuoHbl, aHWOHBL. MexaHU3M
JUCCOIMAIINN BEIIECTB C pPa3IMYHBIMH BHUJAMHU XHUMHYeCKoW cBs3u. CteneHb nuccorumarnuu. CunbHBIE W claObie
AIEKTPOIUTHI.

Peakiuu voOHHOrO OOMEHa. YCIOBUS TMPOTEKAaHUS pPEAKIUNA HOHHOrO OOMEHA, TOJIHbIE U COKpall€HHbIE HOHHBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUN M COJICH B CBETE MPEACTABICHHUN 00 AJICKTPOTUTHICCKON AUCCOIMAIIHH.
KauecTBeHHbIe peakiuy Ha HOHBL. [loHATHE O TMAPOIM3E CONEN.

Xumuueckuit IKCnepuMenm:

03HAKOMJICHUE C MOJICIISIMU KPUCTAITIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMETAJIOB (rpadura
M anMasa), CJIOKHBIX BEIIECTB (XJIOpHIAa HATpHsl), HCCIENOBAaHHWE 3aBHUCHUMOCTU CKOPOCTH XHMHUYECKOW pEaKIUU OT
BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIAEAOBAHHE AIICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpOIECcCa JAUCCOIUAINN
KHUCJIOT, WIeJoYeld U coJied (BO3MOXKHO HCIOJb30BaHME BUJIEO MATEPHUAJIOB), MPOBEICHHUE OIBITOB, WILIFOCTPUPYIOIINX
MPU3HAKK TPOTEKAHUsI PeakiMii MOHHOTO oOMeHa (oOpa3oBaHWE OcajiKa, BbIJEJICHUE ra3a, oOpa3oBaHHE BOJIbl), OMBITOB,
WJUTIOCTPUPYIOUIUX TPUMEPhI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpeHHe, peaKkuu pas3oKeHHs, COCIMHEHHUS ),
pacno3HaBaHUE HEOPraHUYECKHX BELIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKLIHMN HA WMOHBI, PEIICHUE AKCIEPUMEHTAIBHBIX
3a1ad.

HemeraJibl M HX COeIMHEHUSA

OO6mas xapakrepuctuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTeNeHu okucieHus. CTpoeHue u
(du3nUecKue CBOMCTBA MPOCTHIX BELIECTB — rajJoreHOoB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpe Xjopa (B3auMOICIHCTBUE C
MEeTaJJIaMH, HeMeTaulaMH, I1enodyamu). XiopoBoaopond. CoiisiHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIY4YEHHUE,
IpuMeHeHue. JleMCTBHE XJIopa M XJIOPOBOJIOPOJAa HA OPraHU3M YeJIOBEKa. BakHenmme XJIOpUAbl U UX HAXOXKICHUE B

pupo/Ie.



Obmas xapakTepuctuka 3aeMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIICHUS.
Crpoenue u Qu3nyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJAA U Cephbl. AJUIOTPONHBIE MOAU(MUKALNNA KHUCIOpOJIa U
cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOPOJ, CTpOEHUE, (PU3NUECKUE U XUMHUYECKHE CBOMCTBA. OKCUIBI Cepbl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KuCIoTa, (U3NYECKUE U XUMUYECKUE CBOMCTBA (OOIIME KaK MPEICTaBUTENSA
KJ1acca KUCJIOT U crienupuyeckue). XMMUYEeCKHe peaklinu, JieXKallle B OCHOBE MPOMBIIIJICHHOT'O CII0c00a MOIy4eHUs CEPHOM
kucnotel. [Ipumenenne cepHoit kucioTel. Colu CEpHOM KUCIOTHI, KaueCTBEHHas peakuus Ha cyinbdar-uoH. HaxoxneHnue
cepbl U €€ COeAMHEHUU B Mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPY’KaIoLIeH CpeAbl COCAUHEHHUSIMH Cepbl (KUCIOTHBIE
TOXH, 3arPsI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPEAOTBPALIECHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHUS.
A30T, pacnpocTpaHeHue B HpUpojie, pU3nYeckue U XuMHuueckue cBoiictBa. KpyroBopoT asora B mpupoje. AMMHAK, €ro
¢bu3nuecKkrue 1 XUMUYECKHE CBOWCTBA, MoJlyueHue U npumeHenne. Coau aMMOHUSA, UX (U3NYECKUE U XMMHUECKHE CBOWCTBA,
npuMeHeHrne. KauecTBeHHasl peakuys Ha MOHBI aMMOHHA. A30THas KUCIOTa, €€ IMOJIydeHHe, (PU3NUECKUe U XUMHUYECKUE
CBOMCTBa (0OIME KakK MpEACTaBUTENS Kjacca KUCIOT W cneruduueckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YHOOpeHHH. XHUMHUYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpelbl COEIMHEHUSMHU a30Ta (KUCIIOTHBIE
JOXAM, 3arpsA3HEHHE BO31yxa, MouBbl U BoJ0EMOB). PDocdop, amrorpomnHble Moaudukanuu Qochopa, Guzmveckue u
xumuueckue corctBa. Oxcup docdopa (V) u dochopHas kuciora, Gu3nUeckrue U XUMUYECKUE CBOICTBA, MOTyYCHHUE.
Hcnons3oBanue pochartoB B kKauecTBE MUHEPATIBHBIX YA0OPEHUH.

OO0mas xapaktepuctuka 31eMeHToB [VA-rpynnsl. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIECHUS.
Yrnepos, aoTponHble MoaU(UKAIIMK, PAaCIPOCTPaHEHUE B MpUpoJe, (PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJcopOuus.
KpyroBopot yraepoma B mpupoae. Okcuasl yriaepoaa, ux (pu3Mueckue M XUMHUYECKUE CBOMCTBA, ACHCTBHE Ha >KUBBIC
OpraHMU3MBbl, IMOJyYeHHE U NPUMEHEHHUE. DKOJOrMYecKHe MNpoOJieMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepoaa (IV), rumoresa
rJ100aJbHOTO MOTEIJIEHUS KJIMMATa, MapHUKOBBIA 3PQeKT. YTrojapHas KUCIOTAa U €€ COoNU, UX (PU3NYECKUE U XMMHUYECKUE
CBOICTBa, MOJIydeHHE U NpuUMeHeHHe. KauecTBeHHas peakius Ha kapOoHaT-uoHbI. Vcmonb3oBaHue kKapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUAX yriepona (MeTaH, STaH, STUJICH,
alleTUJIEH, 3TAHOJ, TJIMLEPUH, YKCyCHas KuciaoTa). IIpupoiHbie HICTOUHHUKM YTiIeBOJOPOIOB (Yroib, IPUPOIHBIN ra3, He(Th),



MPOJYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHsATHE 0 OMONIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OeNkax, yriaeBoJax — U UX pPOJIM B )KM3HU 4eloBeKa. MarepHalbHOE €MHCTBO OPTaHWYECKUX M HEOPraHHMUECKHX
COEIMHEHUM.

Kpemuuii, ero ¢usznueckue U XMMUYECKUE CBOICTBA, ModyyeHUue U npuMeHeHue. CoeMHEHUs KPEMHUSI B MPUPO/IE.
Oobmue mnpencraBienuss o6 okcune kpemHus (IV) m kpemuueBoil kucnore. CunMKaThl, UX HCIOJIB30BaHHE B OBITY, B
MPOMBINIJICHHOCTH. BaxkHeillne cTpouTenbHbIe MaTepUalbl: KEpaMuKa, CTEKIIO, IIEMEeHT, O0eToH, kene300eToH. [Ipobiembl
0€301acHOT0 UCIIOIb30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumMenm:

U3y4eHHe 00pa3lO0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIOTHI, MPOBEJEHNE KAYECTBEHHBIX pPeakluuid Ha
XJIOPUJ-UOHBI W HaOJIOZCHHE MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaxaromue (U3NuecKue U XUMHUYECKHE CBOMCTBA
rajJlorTeHOB U UX COEIWHEHUI (BO3MOXKHO HCIIOJNIb30BAaHHE BUJECOMATEPHANIOB), O3HAKOMIJIEHHE C 00Opa3laMu XJIOPHI0B
(rajloreHuI0B), O3HAKOMJICHHE C OO0pa3llaMH Cepbl M €€ COCTUHEHHUSMU (BO3MOXKHO HCIIOJB30BaHHE BUJICOMATEPUAIIOB),
Ha0Ir0eHuE Tpoliecca OOYTIUBaHUs caxapa MoJj JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYEHNE XUMUYECKHUX
CBOMCTB pa30aBJICHHON CEpHON KUCIIOTHI, TPOBEACHNE KaueCTBEHHON peakIuy Ha Cyiab(aT-uoH U HaOJ0IeHUE MpU3HaKa eé
NPOTEKaHus, O3HAKOMJICHUE C (PU3MUECKUMM CBOMCTBaMH a30Ta, ¢ocdopa U UX COeIUHEHUH (BO3MOMXHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB), oOpa3amMu a30THBIX U (HOCHOpPHBIX YIOOpEeHMM, MOdydeHHe, COOMpaHue, paclio3HaBaHUE U U3YyYEHHE
CBOMCTB aMMHaKka, MPOBEIACHUE KAuYEeCTBEHHBIX pEaklMii Ha MOH aMMOHHUA M (ochar-uoOH W H3y4YEHHE MPU3HAKOB HX
MpPOTEKaHUsl, B3aUMOJECHCTBUE KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MeOpl0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), W3YYEHHE MOJIeJe KPUCTANIMYECKUX pemETOK anmasza, rpadura, ¢ysuiepeHa, 03HAaKOMJIEHHE C
MPOLIECCOM aACOPOLMK PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MOIyUYEHHE,
coOupaHue, pacro3HaBaHUE U U3YyUYEHUE CBOWMCTB YTJIEKHCIIOIO ras3a, MpOBEJACHHE KayeCTBEHHBIX peakluil Ha KapOoHAT U
CHWJIMKAT-UOHbl M W3Y4YEHHE NPHU3HAKOB MX MPOTEKaHUS, O3HAKOMJIEHHWE C NPOAYKIMEH CUIIMKATHOM HPOMBIIUICHHOCTH,
pelIeHre 3KCIepUMEHTANBHBIX 33/1a4 10 TeMe «BaxxHel e HeMeTaJlJIbl U UX COCIMHEHUSD.

MeTa/lIbl M X COeAUHEHUS

OO11ast XapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAHMHU WX MOJ0xkeHus B [lepuoanueckoil cucreme
xumuueckux snemeHtoB JI. WM. MenaeneeBa u crpoeHuss atomMoB. CTpOe€HHE METAILIOB. MeTajuindeckas CBA3b H



METAIJIMYECKasi KpUCTALTMYECKask PeIIETKA. DIEKTPOXUMUYECKUI Pl HAPSXKEHUN MeTauioB. GU3NYECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. O0mme crocoObl mofydeHusi MeTayioB. [IoHATHE 0 KOPPO3UK METAIOB, OCHOBHBIC CITOCOOBI 3aIUTHI
ux oT koppo3uu. CriiaBsl (CTajdb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[llenounbie MeTael: nosoxenue B Ilepuomuueckon cucreme xumuiyeckux 3meMeHToB [. M. MeHnneneeBa, ctpoeHue
X aTOMOB, HaxOXJE€HHWE B mpupoje. Pu3nuecKkue U XMMHYECKHUE CBOMCTBa (Ha mpumepe Hatpus U Kamus). OKCHIbl U
TUIPOKCUIBI HATPUA U Kalnsl. [ [puMeHeHne men0YHbIX METAIUIOB U UX COCIMHEHHUM.

[IlenouyHo3eMeNbHBIE METAIIJIBI MATHUM U KaJbLHN: MMOJIOXKEHUE B [lepruoandeckon cucteMe XMMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B npupojac. OPU3NUEeCKue U XMMUYECKUE CBOMCTBA MAarHusi U KaJbIIUsl.
Baxxneie coequHeHus Kaablusl (OKCUI, TUIAPOKCH, COH). JKECTKOCTh BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

AmomuHni: nonoxxenne B Ilepmoamdeckon cucreme xummueckux siemeHToB . M. Menneneesa, crpoeHne aroma,
HaxoXJeHue B mpupojae. Ou3ndeckue 1 XUMHUIECKUE CBOWCTBA AMFOMUHUA. AM(OTEpHBIE CBONCTBA OKCHUJIA U THUAPOKCH]IA
AJIFOMHHMS.

Kenezo: nonoxenue B llepuomumueckoi cucreme xuMuueckux siemeHToB [[. M. MeHneneeBa, CTpOCHHE aToMa,
HaxO0XJIeHUE B npupojae. Pu3ndeckue 1 XUMHUYECKUE CBOMCTRBA kele3a. OKCUIbI, THAPOKCUILI U cou xenesa (1) u xenesa
(IIT), nx coctas, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o0OpasliaMy METaJJIOB M CIUIABOB, MX (PU3MUYECKUMU CBOMCTBAMH, W3YyUYEHHE PE3YyJIbTaTOB KOPPO3HH
METaJIJIOB (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIa KaJIbIIUS M HATpUs C
BOJIOM (BO3MOXHO HMCHOJIb30BAaHHE BUACOMATEPHUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKON BOJIbI, MTPOIIECCA TOPEHUS KEJe3a B
KUCIopoAe (BO3MOKHO HCIIOJIb30BAaHUE BHUECOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pPEAKIMl Ha HOHBI:
MarHus, Kamblus, amoMmuHus, 1uHKa, xkene3a (II) m xenesa (III), meam (II), mabGmromenuwe W ommcaHue MPOIIECCOB
OKpallluBaHMs IJIAMEHU MOHAMH HATpUs, KaJus U Kajblns (BO3MOXKHO HMCIIOJIb30BaHHE BHJICOMATEPHUAIOB), UCCICIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THAPOKCHAA IIMHKA, PEIICHHWE SKCIEPUMEHTAIBHBIX 3a7ad 10 TeMe
«Baxueinme MeTalIbl U UX COSTUHCHUS.

XHMUA ¥ OKpY:KaoLIas cpeaa



BemecTtBa 1 Marepuasibl B MOBCEIHEBHOW KW3HU 4YeJOBEKAa. be3onacHoe HCMoJIb30BaHHE BEHIECTB U XUMUUYECKUX
peakumii B ObITy. [lepBast moMOIIIh MPU XUMHUYECKUX 0KOTAX M OTPABICHUSX.

XuMu4YecKoe 3arpsi3HeHHe OKPYKawlled cpeabl (NpeaeibHas AONMYCTHMAS KOHIEHTPALMS BellecTB, Jajiee —
IAK)*. PoJib XMMHH B PelIEHHH YKOJIOTHYeCKUX Mpodaem*S,

Xumuueckuii IKCHepuMeHm:

n3ydeHue o0pasioB MaTepuaioB (CTEKIIO, CTIABHl METAJIOB, TOJIMMEPHBIE MATEPUATIBI).

Meosicnpeomemmnule ceazu

Peanu3zanust MeXNpeIMETHBIX CBS3€M MPU M3YyYEHHM XHMHUHM B 9 Kilacce OCYHIECTBIIIETCS YE€pPE3 MCIOJIb30BAHUE KaK
OOILIMX ECTECTBEHHOHAYUYHBIX TOHSTHM, TaK W TOHATUMA, SIBISIOUUXCS CHUCTEMHBIMU JUIsl OTHAENBHBIX MPEIMETOB
€CTECTBEHHOHAYYHOT'O I[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAY4YHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIN3, CUHTE3, KiIacCUupUKaIms,
MEPUOJIMYHOCTh, HAOJIOJIEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHUE, MapHUKOBBIM 3(]dexT,
TE€XHOJIOTHsl, MATEPHUAIIBI.

@u3nka: Marepus, aToM, 3JEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKJIWJ, HW30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUUECKUH 3apsiji, TPOBOJHUKH, MOJYIPOBOTHUKH, TUIICKTPUKH, (POTOAIEMEHT, BEUIECTBO, TE€I0, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAJUTMUECKAs PENIETKA, CIIJIaBbl, (PU3MYECKUE BETUIUHBI, CTUHUIIBI
MU3MEPEHNUS, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE€3/1b1, CONHIIE.

buonorusa: ¢otocunte3, aAbixaHue, Ouocdepa, OSKOCHCTEMA, MHUHEPAIbHbIE YAOOpPEHHUs, MHUKPOAIJIEMEHTHI,
MaKpO3JIEMEHTBI, IUTATEIbHBIE BELIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MuUHEpanbl, TOPHBIE TOPOABI, TOJIE3HBIC HWCKOMAEMbIC, TOIUIUBO, BOJHBIE

pECypCHI.

6 Tema usyuaercs ¢ y4éToM pabodeil NporpaMMbl BOCIIMTAHMS KAJIEHAAPHOTO [IaHA BOCIIMTATENLHOM padoThl OCHOBHON 00pa30BaTENbHOM IPOrpaMMbl OCHOBHOTO OOLIETO
o6pazoBanust MBOY COIII Ne21



1l. IVIAHUPYEMBIE PE3Y/IBTATBI OCBOEHHUHA YYEBHOI O IIPE/IMETA, KYPCA.

JJUYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa30oBaHUsS JIOCTUTAIOTCSA B XO0j€ OOydeHUs
XUMUU B €IUHCTBE Y4YeOHOW U BOCIUTATEIBHOM MESITEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCHUUCKUMU
COLIMOKYJIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, IPUHATHIMUA B OOIIECTBE MPABWIAMH U HOPMaMU MOBEACHUS
1 CIIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHMS, CAMOPA3BUTHS M COLMATTU3AINHI 00yJarOIIUXCS.

JIM9HOCTHBIE pE3yJbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOW IMO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALIUN U PaCHIMPEHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAYYHOMY HACIEIUI0, TTOHUMAaHMUS
3HAYCHHUS XUMHUYECKON HAyKW B JKM3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpPMAIMEH O
MEePEAOBBIX JOCTIKCHUSIX W OTKPBITUSAX MHPOBON M OTEUECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHIX 00
yCTPOMCTBE MUpa U OOLIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHHUS O COLMAIBHBIX HOPMAaxX M MpaBUJIaX MEXJIMYHOCTHBIX OTHONIEHUN B KOJUIEKTUBE, KOMMYHHUKATUBHOM
KOMITIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOW, y4eOHO-MCCIIEeNOBATEILCKONW, TBOPUYECKOM W JAPYTUX BHIAX JESTEIHHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM AESTENbHOCTU MPU BBHIMOTHEHUH YU4e€OHBIX, TO3HABATENbHBIX 33/1a4, BBIIIOJIHEHUN
XUMUYECKUX JKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMONOHMMAHHWIO W B3aUMOMNOMOIIU B
npolecce AToi yueOHOM J1eATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBAPUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUSI MOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHHUA:

MHUPOBO33PEHUYECKUE MPEICTABIICHUS O BEIIECTBE U XMMUYECKON PEaKIMy, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH U COCTABIISIIOUIME OCHOBY I MOHMMAHUS CYIIHOCTM HAay4YHOM KapTHHBI MHUpa, MNPEACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3AMMOCBSI3IX YEJIOBEKa C MPUPOJAHON CPEAOid, O POIU XMMHUU B NTO3HAHUU
ITUX 3aKOHOMEPHOCTEM;



MO3HABATEIbHbIE MOTHUBBI, HApaBJIEHHBIC Ha IMOJIyY€HHWE HOBBIX 3HAHUU MO XUMUHU, HEOOXOAUMBIE Ui OOBSICHEHUS
HAO0JII0/TaeMBIX TPOLIECCOB M SIBJICHHM, MO3HABATENbHOM, MH(POPMAIMOHHON W YUTATENbCKOW KYJIbTYpPBHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM padOThl C YYEOHBIMU TEKCTaMH, CIPAaBOYHOM JMUTEPATYypOW, JOCTYHNHBIMU TEXHMUYECKUMHU
CpeaCTBaMU MH(POPMALIMOHHBIX TEXHOJIOTH;

MHTEpPEC K 00YUEHHIO U TIO3HAHMIO, JTIF0003HATENIbHOCTh, TOTOBHOCTD U CIIOCOOHOCTh K caM000pa30BaHUI0, MPOEKTHOM U
HCCIIEIOBATENbCKOM I€ATETbHOCTH, K 0OCO3HAaHHOMY BbIOOPY HAMpPaBIEHHOCTH U YPOBHS 00yUYEeHHS B JaTbHEHUIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTHU HU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 37J0POBBIO, YCTAHOBKU Ha 3/10pOBBIM 00pa3 KU3HH,
OCO3HaHUE T[IOCIEJICTBUH M HENPUATHE BPEIHBIX MPUBbIUEK (YNOTPEONEHUsS aJIKOTroJis, HAapKOTHKOB, KypEHMUs),
HEOOXOUMOCTH COOMIOACHUS MpaBUiI 0€30MacHOCTH NpU OOpallleHWH C XMMUYECKUMHU BEIIECTBAMU B OBITY M peanbHOMN
KU3HH;

5) Tpy10BOro BOCIMTAHUS

MHTEpEC K MPAKTUYECKOMY HM3yueHHUIO0 Ipodeccuil U TpyAa pa3iIMuHOrO poja, yBaXEHHE K TPyAYy M pe3ysibTaTaM
TPYJAOBON JEATEIBHOCTH, B TOM 4YMCJIE HAa OCHOBE INPUMEHEHHs INPEAMETHBIX 3HAHMM 0 XMMMH, OCO3HAHHBII BBIOOP
WHANBUAYAIbHON TPACKTOPUHM NPOAODKEHHS O0pa30BaHHsA C YYETOM JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH,
OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHENHONW MpOo(ecCHOHAIBHON ACSITENbHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHMI, TOTOBHOCTb aJallTUPOBATHCS B IPO(PECCHOHANIBHOM Cpee;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11e71eco00pa3Hoe OTHOILIEHUE K MPHUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS,
MOHMMAaHKE LIEHHOCTH 370POBOT0 U 0€30macHOro oopasa >KM3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIO/ICHUS IPABHII O€30MMaCHOT0 MOBEICHHUS MIPH padOTe C BEIIECTBAMH,
a TAKXKE B CUTYalMsX, YTPOKAOIIMX 310POBbIO U )KM3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHHUS, [T0JIy4aeMble TIPU U3YYEHUH XUMUH, ISl PELLIEHUS 3a]1a4, CBSI3aHHBIX C OKpPY>KaroILeH
IPUPOIHOM CpesioM, ISl MOBBILICHHUS YPOBHS 9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS TI100aIbHOIO XapaKTepa 3KOJOTHYECKIX
npo0JieM U MyTeil UX peuieHus! TOCPEACTBOM METOI0B XMMHH, 3KOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM
B MIO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAJILHOM TTPAKTUKE.



METAIIPE/IMETHBIE PE3Y/IbTATBI

B cocraBe MerampeaMeTHBIX pe3yJbTAaTOB BHIACIAIOT 3HAYMMBIC JUIsl (POPMUPOBAHUS MUPOBO33PEHUS OOIIECHAYYHBIE
MOHATUS (3aKOH, TEOPHs, MPUHITUII, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYToe€.), KOTOPhIE UCIOJIb3YIOTCS B
€CTEeCTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTaX W TO03BOJISIOT Ha OCHOBE 3HAHUW W3 OATUX HpeaAMeTOB (OPMHUPOBATH
MPEACTABICHHE O IIEJIOCTHOM HAyYHOW KapTUHE MHpa, U yHHUBEpCalIbHbIC Yy4eOHbIC JeHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJIATUBHBIC), KOTOpbIe obOecmeunBaroT (OpMUPOBAaHME TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MJIAHUPOBAHMIO U OCYIICCTBICHHUIO yUeOHOM eI TeTbHOCTH.

ITo3naBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE NeiiCTBUS

Ba3oBble Jijornueckue 1eiicTBUA:

YMEHUS HCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINUIEHUS MPU OCBOCHHWM 3HAHUMW: PACKPBIBATH CMBICT XUMHYECKHX
MOHATUN (BBIAEIATh MX XapaKTepHbIE MPU3HAKW, YCTAHABIMBATH B3aUMOCBSI3b C JPYTMMH MOHATHUSIMHU), HCIOJIb30BATh
MOHATUS JUISl OOBSICHEHHMS OTAEIbHBIX (DaKTOB M SBJICHUH, BBIOMpPATh OCHOBAaHUS W KPUTEPUHU JJIs KJiacCUPUKAIIUU
XUMUYECKUX BEIIECTB M XUMHUUYECKUX pEaKIMil, ycCTaHaBJIWBaTh IPUYMHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBEKTaAMH
U3YUYEHUsI, CTPOUTD JIOTHUECKUE PACCYXACHUS (MHIYKTUBHBIC, I€AYKTUBHBIC, I10 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

YMEHHE MPUMEHATHh B MPOIECCE MO3HAHUSA MOHATHUS (MPEIMETHBIE U METAalpeJIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC)
MOJICNIA, HMCIOJIb3yeMble B XHMHH, MPEoOpa3OBHIBATH IIMPOKO MPHUMEHSIEMbIE B XUMUU MOJCIBHBIC TMPEIACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 2JIEMEHTA), XUMHYECKasi popMysia U ypaBHEHUE XMMUYECKOU PEaKIuu — MPU PEIICHUU YueOHO-
MIO3HABATEIbHBIX 337]a4, C YUETOM ITUX MOJICJIbHBIX MPEACTABICHUN BBIABIISATh U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKHU
MU3y4aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB U XUMUYECKHUX PEAKIHMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHUHHO-
CJIEICTBEHHBIC CBA3U U MPOTHUBOPEUYUS B U3YyUAEMBbIX IIPOLECCAX U SIBIICHUSX.

ba3oBble ucciaenoBareabCKHue JeCTBUA:

YMEHHME HCMO0JIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKKE B KQUECTBE OCHOBBI JIJIsI
(hopMUpOBaHUS TUIIOTE3BI IO MPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETEHUE OMBITA TO TUIAHUPOBAHWIO, OPTaHU3ANMM W TMPOBEICHUI0 YUYEHUUYECKHX DSKCIEPUMEHTOB, yMEHHUE
Ha0II0AaTh 32 XOJIOM IPOIIECcCa, CAaMOCTOSITEIBHO MTPOTHO3UPOBAThH €r0 Pe3ynbTar, (PopMyIHpoBaTh 00OOIICHUS U BBHIBOIBI
0 pe3yJibTaTaM MPOBEEHHOIO OIbITA, UCCIAEAO0BAHUS, COCTARIIATH OTUET O MPOJICIIAHHON padoTe.



Pabora ¢ undopmanmeii:

yYMEHHE BBIOUpPATh, aHAIU3UPOBATh U HMHTEPIPETUPOBATH MH(OPMALMIO PA3TUYHBIX BUIOB U (OPM IpencTaBICHHUS,
[I0JIy4a€MYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-IOIMYJISIpHAs JUTEpaTypa XUMHUUYECKOTO COAEpPKaHUs, CIPAaBOYHbIE TIOCOOMS,
pecypcsl MHTEpHETa), KPUTUYECKU OLIEHUBATh IPOTUBOPEUYHMBYIO U HEAOCTOBEPHYIO MH(POPMALIUIO;

yYMEHHE IPUMEHATH Pa3InyHbIe METOMBI U 3aIPOCHI MPU MOUCKE U 0TOOpe MH(POPMALIMKU U COOTBETCTBYIOIIMUX JAaHHBIX,
HEOOXOUMBIX /ISl BBITIOJHEHHS yUYE€OHBIX U MMO3HABATEIBHBIX 33]1a4 ONPEeANEHHOTO THIA, TPUOOPETEHHE OMbITa B 001acTH
UCIIOJIb30BaHUsl MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJaJ€HUE KYJIbTYpOH aKTHUBHOTO HCIOJb30BaHUS
pa3IMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMaJIbHYK (OpMYy IHpEeACTaBlIeHUs HHOpManuu U
WIIIOCTPUPOBATh pEIIAEMble 3a/Jayd HECJIOKHBIMU CXEMaMM, JuarpamMmamu, JApyruMu (opmamu rpapukd U HX
KOMOMHAITUSIMU,

yYMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATH B Ipoliecce YU4eOHON M HCCIIEOBATENbCKON AEATENbHOCTH MH(OPMALIUIO O
BIIMSTHUM IIPOMBIIIIEHHOCTH, CEJIBCKOIO X03sIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH IPUPOIHOM Cpeapl.

KoMMyHuKaTHBHBIC yHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA:

YMEHHUs 3a/1aBaTh BOIIPOCHI (B XO0J€ Auajora v (WiM) JUCKYCCHM) IO CYILIECTBY 00CYyX AaeMOi TeMbl, (OpMYJINPOBATh
CBOM IPEAJIOKEHUSI OTHOCUTENILHO BBITIOJHEHUS PEIOKEHHON 3a1auu;

YMEHHSI MPEACTABIATh MOJYyYEHHBIE Pe3yJbTaThl MO3HABATEIBHON NEATEIHHOCTH B YCTHBIX M NMHUCBMEHHBIX TEKCTaX;
JeNIaTh IPE3EHTALMIO PE3YyJIbTATOB BBINOJHEHUS XMMHUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOrO OIbITa, Ja0OPATOpPHOMN
paboOThI 10 UCCIIEIOBAHUIO CBOMCTRB BEIIECTB, Y4EOHOTO MTPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOW TIO3HABaTENbHOM U MCCIEAOBATEIbCKOM
JESITeIbHOCTH MPU PEIICHWH BO3HUKAIOMIMX MpOoOJeM Ha OCHOBE yu€Ta OOIIUMX HHTEPECOB M COTJIACOBAaHUS IMO3ULIUN
(obcyxaenusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBbD», KOOPJIUHAIUS COBMECTHBIX NEHCTBUH, ONpEEICHNE KPUTEPUEB T10
OLIEHKE KauecTBa BBINOJIHEHHON pabOThl U JPYTHeE).

PeryasiTuBHbIC YHUBepCaJbHbIe y4eOHbIe IefiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEACNATh LEIH ACSTeNbHOCTH, IJIaHUPOBATh, OCYIIECTBIATH, KOHTPOJIMPOBATH U MpPH
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JEATEIBHOCTh, BHIOMpATh Hanbosee 3¢(EeKTUBHBIE CIIOCOOBI PEUICHHUs yYeOHBIX U
[IO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTaBIATh WJIM KOPPEKTUPOBATh IPEMJOKEHHBIM aNropuT™M JEHCTBUIl Npu



BBITIOJTHEHUH 33JJaHUI ¢ YYETOM MOJYyYEHUSI HOBBIX 3HAHUI 00 M3yuaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKIUSIX, OLICHUBATh
COOTBETCTBHE TMOJYYEHHOTO pe3yJibTaTa 3asBICHHON 1€, YMEHHE WCMOJb30BaTh W aHAJU3UPOBATh KOHTEKCTHI,
MpeyiaracMple B yCJIIOBUM 3aIaHU.

IIPE/IMETHBIE PE3YJ/IBTATBI

B cocraBe mnpenMeTHBIX pE3yIBTATOB IO OCBOCHHIO OO0S3aTEIIBHOTO COJAEPXKAHUS, YCTAHOBJIEHHOTO JIaHHOU
dbenepasibHON pabouell MpOorpaMMOl, BBIICISIOT: OCBOCHHBIC OOYUYAIOIMIMMHKCS HAy4YHBIE 3HAHUS, YMEHHS W CIIOCOOBI
JEUCTBUHN, crielM(PpUIECKUe IS MPEAMETHOM 00JacTh «XUMUs», BUJBI ACSTEIHHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpIpETalny, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyudenus B 8 ki1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh C(HOPMUPOBAHHOCTD Y

00y4aronIMxcsl yMEHU:

PACKpBIBaThb CMBICI OCHOBHBIX XMMUYECKUX MOHITUM: aTOM, MOJIEKYJIa, XUMHUECKUN JJIEMEHT, POCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, CMECH (OTHOPOAHAS. U HEOJHOPOIHAS ), BAICHTHOCTh, OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIpHAs
Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJSPHAas Macca, MACCOBAsl JOJISI XUMUYECKOIO JJIEMEHTA B COCAVHECHUH,
MOJISIpHBIN O0BEM, OKCHJ, KUCIIOTa, OCHOBAHME, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas
peakuusi, KjlacCU(PUKAIUSI PEeaKlHii: peakluu COCTUHEHHs, PEeaKlUU PA3I0KEeHHs, PEaKIUU 3aMEIICHUs, PEeaKIUu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEaKLUH, TeIIOBOM 3(PeKT peakiuu, sIpo aToMma, FIEKTPOHHBIA CJIOW aToma,
aTOMHasi OpOUTalIb, paIUyC aTOMa, XUMUYECKas CBsI3b, NOJIAPHAs U HEMOJspHAas KOBaJCHTHAs CBSI3b, MOHHAS CBS3b,
WOH, KaTHOH, aHUOH, PaCTBOP, MacCOBas J0JIs1 BelleCTBa (IPOLIEHTHAsE KOHLEHTPALUs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX IMOHATUM U MPUMEHATH 3TH MOHATUSA IPU ONMCAHNUN BELIECTB
U UX IIPEBPALICHNN;

MCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTAaBIIEHUS (POPMYJI BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIIUH;
ONpEAEIATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHAPHBIX COEIUMHEHUSX, CTENEHb OKHUCIIEHUS DJJIEMEHTOB B
OMHApHBIX COEIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIAcCy COECOUHEHMM mo (opmynam, BUI
XUMUYECKOM CBS3M (KOBAJICHTHAS] U HIOHHAs1) B HEOPTaHUYECKUX COECIMHEHMSIX;



packpsiBaTh cMbIca llepuoandeckoro 3akona J[. M. Menneneesa: 1eMOHCTpUPOBATh NOHUMAHUE NEPUOAUYECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX MOJIOKEeHHs B Ileproanyeckoil cucreme, 3aKOHOB COXPaHEHUs
MAacChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOTrapo;

ONKCHIBATh U XapaKkTepu3oBaTh TabauuHyro popmy Ileprnoauueckoll cucTeMbl XUMUYECKUX 3JIEMEHTOB: pazinyaTh
MOHATUS «ThaBHas moarpynmna (A-rpymnmna)» u «nobounas noxarpynna (b-rpynmna)», maneie u 00jdblINE TEPUOBI,
COOTHOCUTH 0003HAUYECHHS, KOTOpbIe UMetoTcs B Tabnuie «llepuoauyeckas cucremMa XuMuueckux snemeHTos [1. 1.
MeHnpeneeBa» C YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsia spa,
oO11ee YUCIIO 3JIEKTPOHOB M PACIPEEICHNE UX 10 3JIEKTPOHHBIM CIIOAM);

KJIaCCU(PUIMPOBATh XUMUYECKUE AIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA, XUMUYECKUE PEAKIUU (110 YUCITY U COCTABY
YYacCTBYIOIIMX B PEAKI[UH BEILIECTB, MO TEINIOBOMY 3P (HEKTY);

XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPKAAst ONMCAHHE
IIpUMEPAMH MOJIEKYJISIPHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAM;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX KAauye€CTBEHHOI'O COCTaBa, BO3MOYKHOCTH MPOTEKAHMSI
XUMHUYECKUX MPEBPALLEHUN B Pa3JIMYHBIX YCIOBUSAX;

BBIYHMCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAacChl BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOIO AJIEMEHTA
1o ¢opMyJie COeAMHEHUSI, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOU
peakuuy;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATEIIBHOCT — aHajJUu3 U CHUHTE3, CpaBHEHHE, O00OOLIEHME,
CUCTeMAaTU3AalIHIO, KIacCU(UKAIIHIO, BRISBICHNE TPUUUHHO-CIEICTBEHHBIX CBA3€H — JUIsl U3yYEHUs! CBOMCTB BEILIECTB
U XMMHYECKHUX PEaKIHii, eCTECTBEHHO-HAYYHbIE€ METOMbI MO3HAHMS — HAOI0JIEHUE, U3MEPEHHUEe, MOJEIUPOBAHUE,
AKCHEPUMEHT (PeaibHbIl U MBICIICHHBIN);

CJIEI0BaTh MpaBUJIaM I0JIb30BAHMSI XMMUYECKOW MOCYAOW M J1abOpaTOPHBIM OOOPYIOBAHHMEM, a TAKXKE MpaBUIIAM
oOpallleHus ¢ BELIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMHU IO BBIIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB
MO TOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KUCIOPOJA), MPUTOTOBICHUIO PAaCTBOPOB C
ONPENEIEHHON MAacCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U NMMPOBOAUTE XUMUYECKUE DKCIIEPUMEHTHI



M0 Pacro3HaBaHUIO PACTBOPOB IIEJIOUEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB (JIaKMYC, peHOoI(PTaNTenH, METHIOPAHK
U JApYyTHE).

K xoH1y oOyuenus B 9 kiacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronxcsi yMEHUM:

PACKpBIBATh CMBICT OCHOBHBIX XUMHYECKUX MOHITHI: XUMUYECKUM DJIEMEHT, aTOM, MOJICKYJia, NOH, KAaTHOH, aHHMOH,
MPOCTOE BEMIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb, MIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHUYECKast
peakius, XUMHYECKasi CBS3b, TETUIOBOH A(QPEKT peakiuu, MOJb, MOJAPHBIM 00BEM, pPacTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT JHUCCOLMAlMs, PEAKIUU HMOHHOrO OOMEHAa, KaTajau3aTrop, XUMHUYECKOe
paBHOBecue, oOpaTUMble MU HEOOPATUMbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKLUU, OKUCIUTEIb,
BOCCTAHOBUTEJb, OKUCIICHUE W BOCCTAHOBJICHHE, aJUIOTPOIUsi, aM(POTEPHOCTh, XUMHUUYECKas CBSI3b (KOBaJCHTHas,
WOHHAs, METaJUIMYecKas), KPUCTA/UIMYECKass PEemETKa, KOPPO3UsS METAUIOB, CIUIaBBI, CKOPOCTh XUMHUYECKOUH
peakuuu, npeAenbHo gonyctumas konuentpauus [1/IK Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U MPUMEHSThH 3TU MOHSATHUS MPU ONUCAHUU BEILIECTB
Y UX [PEBPALICHUN;

HCIIOJIH30BATh XMMUYECKYI0 CUMBOJIUKY JIJISI COCTaBIEHUS (DOPMYJ BEIIECTB U YPABHCHUN XUMUUYECKHUX PEAKITUN;
OTIpENENATh BAJCHTHOCTh U CTEMEHb OKUCIEHUS XUMUYECKHUX DJIEMEHTOB B COCAMHEHUSX Pa3IMYHOTO COCTaBa,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COEIMHEHUHA 1Mo (opmysiaM, BUJ XUMHUYECKOH CBS3U
(KoBaJieHTHAasi, MOHHAs, METAJIMYECKAsi) B HEOPTaHMUYECKUX COEIMHEHUSIX, 3apsi MOHA M0 XMMUYECKOU (opmyie,
XapaKTep CPeIbl B BOJHBIX PACTBOPaX HEOPTAaHUYCCKUX COCAMHEHUHN, THUII KPUCTAIUTMYECKON PEETKA KOHKPETHOTO
BEIICCTBA;

packpeiBath cMmbicha [lepuoanueckoro 3akona J[. M. MeneneeBa u JeMOHCTPUPOBATH €r0 MOHUMAHUE: OMUCHIBATh U
XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoil cuUCTeMbl XMMHUYECKHUX JJIEMEHTOB: pa3linyaTh MOHSATHUS
«raaBHas noarpynna (A-rpynmna)» u «mnodounas noarpyimna (b-rpymnmna)», manasie U 60JbIIHe TEPHUOIbl, COOTHOCHUTD
0003HaueHHUsA, KOTOPhIC UMEIOTCA B MEPUOJIMUECKON TaOIUIlEe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa, oOIee YUCIIO JIEKTPOHOB U PACIPEACIICHUE MX TI0 AJICKTPOHHBIM



CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB JIEMEHTOB M X COSIMHEHUI B MpeiesaX MaIbIX
MEPUOOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE ITIEMEHTHI, HEOPTAaHUUECKHE BEUIECTBA, XUMUYECKUE PEaklUu (110 YUCIIy U COCTaBy
YUYaCTBYIOIIUX B PEAKI[MU BEIIECTB, MO TEIJIOBOMY 3((EKTy, MO U3MEHEHUIO CTENEHEH OKUCICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE W CHENMU(PUICCKHE XUMUYECKHE CBOMCTBA MPOCTHIX U CJOKHBIX BEIIECTB,
MOATBEPXkKIasi ONMUCAHUE NPUMEpPaAMU MOJEKYJSIPHBIX U HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XHMHUYECKHUX
peakuuii;

COCTaBJIATb YPABHEHHS DJIEKTPOJIUTUYECKOW OUCCOLMALMM KUCIOT, HIEJIOYEH M COJIEH, MOJHBIE M COKpAIlEHHbIC
YpaBHEHUSI peaKIii MOHHOTO OOMEHa, YPaBHEHHs PEaKIUd, MOATBEP)KIAIOIINX CYIIECTBOBAHWE TE€HETUYECKOUN
CBSI3U MEX]1y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN IMOCPEACTBOM COCTABJIEHUS SJIEKTPOHHOTO
OaJlaHCa 3TUX peaKIIuii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHMS, BO3MOMXHOCTH IPOTEKAHUS XHUMHUYECKHUX
MIPEBPAILICHUN B pa3IUYHBIX YCIOBUSAX;

BBIUHCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIECTB, MACCOBYIO JOJIKO XUMUYECKOTO 3JIEMEHTA
o (opmyJsie COeTuHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI O YPABHEHUIO XUMUYECKON
peaKkuuu;

coOI0/IaTh TpaBUjia TOJB30BAHUS XMUMHYECKOW TMOCYAOW MU JabOopaTOpHBIM OOOpyIOBaHWEM, a TaKKe IpaBuia
oOpareHus ¢ BemeCTBAMHA B COOTBETCTBUH C MHCTPYKIIUSIMH TI0 BBITTOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB
0 MOJIYYSHHIO U COOMPaHUIO Ta3000pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOJNTh PEAKLMH, IMOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BELIECTB: PACIO3HABATH OIBITHBIM
nyTéM XJOpUA-, OpOMUI-, UOAUA-, KapOoHaT-, pocdarT-, CUINKAT-, CyIabdaT-, TUIPOKCUA-UOHBI, KATHOHBI AMMOHHSI
Y MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OMEPAIMHM MBICIUTEIHHOU JEATEILHOCTH — aHAIW3 W CHHTE3, CpaBHEHHUE, 0000IeHue,
CUCTEMATHU3ALNIO, BBISIBIICHUE NMPUYMHHO-CIEICTBEHHBIX CBS3€M — JJI1 U3YYEHUSI CBOMCTB BEIIECTB U XMMUYECKHUX



peaKkmuii, eCTeCTBEHHO-HAYYHBIE METOJbI MO3HAHUS — HAONIOJCHUE, W3MEpPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peasibHBIM 1 MBICIICHHBIN ).



111 Temamuueckoe nJIGHUpOBAHUE C YKA3aHUuem Kojiuuecmea 1acoe, OMEOOUMDBIX HA 0CBOCHUE KAIICOOT MeMbl.
8 ki1acc (68 yacoB)
DJIEKTPOHHbIE
Ne Konuuecr nugposbie
n/n Tema ypoxa BO 4aCOB o0pa3oBaTe/ibHbIE
pecypchl
Xumusn — eaxrcnasn od1acme ecmecmeo3HaAHUA U NPAKMUYECKOU OessmeibHocCmu Yenoeeka (5 yacoe)
1 [Ipenmer xumuu. Poap XuMuM B KU3HU YeJIOBEKA. Tena U BeIecTBa 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0d210c
2 IToHsTue o MeTOMaxX IMO3HAHUS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 Ilpakmuueckasn paboma Ne 1 «IIpaBuna paboTsl B 1ab0paTOpru U IPUEMBI OOPAILICHUS C 1 bubmuorexa [JOK
Ja00paTOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
4 YucTteie BemecTBa u cMecH. CriocoObl pa3iesieHus cMecei 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0d26c¢ca
5 Ilpakmuueckasa paooma Ne 2 «Pa3nenenue cMecei (Ha MpuMepe OYMCTKH MTOBAPEHHON 1 bubmmoreka [JOK
COJIN)» https://m.edsoo.ru/ff0d28c8
Bewecmea u xumuuecxkue peaxyuu (15 uacoe)
bubmuorexa [JOK
6 ATOMEL H MOTIEKYJIb! ! https://m.edsocl)_.lru/fdeZa6c
7 XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CHMBOJIBI) XUMHUYECKUX JIEMEHTOB 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKas popmya. BaleHTHOCTh aTOMOB 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

XUMHUYCCKUX DJICMCHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTenbHas aToMHasi Mmacca. OTHOCUTENbHASI MOJIEKYJISIpHAsI Macca bubmmorexa LHOK
https://m.edsoo.ru/ff0d323c¢

12 MaccoBas 10J151 XUMHAYECKOTO 3JIEMEHTA B COEAMHEHUH bubmmorexa LOK
https://m.edsoo.ru/ff0d350¢

bubmmoreka [JOK
13 KomnuectBo BemectBa. Mosb. Mossipast Macca hitps://m.c dsof)l.ru 05230

14 DU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKasl peaKIus buommorexa LHOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku ¥ ycioBUs MPOTEKAHUS XUMUYECKUX PEaKIU bubmmorexa LHOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXPaHEHHS MACChl BEIIECTB. XUMUYECKUE YPABHECHUS bubmmorexa [TOK
https://m.edsoo.ru/ff0d3b88

17 Brrunciienust KoJimuecTBa, MacChl BEIIECTBA 10 YPABHEHUSM XUMHUYECKUX PEAKLUN bubmmorexa [TOK
https://m.edsoo.ru/ff0d5708

18 Krnaccudukanus XuMHYeCKUX peakiuii (COeTUHEHMS, Pa3TI0KEHUs, 3aMEIIeHUs, 00MEeHa) bubmorexa [TOK
https://m.edsoo.ru/ff0d3{34
19 M. B. JlomoHOCOB — yu&HBIH-oHIMKIIONEAUCT. O000IIEHNE U CHCTeMaTH3alKs 3HAaHUH E;:g;;fg;gg};m d40c4
20 Ilposepounas pavoma Nel nio Teme «BemecTBa 1 XUMUYECKUE PEAKIIUN» ngg;;fg;ggﬁm 44290

Bo3oyx. Kucnopoo. Ilonamue 06 okcuoax (6 uacoe)

)1 Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopoa — 37eMEeHT U TPOCTOE BEIIECTBO. bubmuoteka [JOK
O30H https://m.edsoo.ru/ff0d448e

” dusnyeckue 1 XUMHIECKUE CBOMCTBA KUCIOPOJa (pPeaKIuy OKUCICHUS, TOPEHUE). bubmmoreka [JOK
[Tonsatue 00 okcumax https://m.edsoo.ru/ff0d4614

” CriocoOslI MoJTydeHUs KHCIOpO/ia B JIA00pAaTOPUU U MPOMBIIIIEHHOCTH. [IpuMeHnenune bubmmoreka [JOK

KHCJIOpoJa

https://m.edsoo.ru/ff0d497a
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24 TennoBoit 3¢ pekT XuMHUIEeCKO# peakIiu, MOHATHE O TEPMOXUMUYECKOM YPaBHEHUH, bubmmoreka [IOK
3K30- U Y3HJOTEPMHUYECKUX PEAKIIASIX https://m.edsoo.ru/ff0d4790

25 TomnmBo (He(Th, Yroiib U MeTaH). 3arpsi3HeHHE BO3/1yXa, CIIOCOOBI €0 Mpel0TBpaIeHHUs bubmmorexa LHOK
https://m.edsoo.ru/ff0d4c4a

%6 Ilpakmuueckasn paboma Ne 3 o Teme «[lonydenue u coOupanue Kuciaopoaa, u3yucHue bubmuorexa [JOK
€ro CBOMCTBY https://m.edsoo.ru/ff0d4ae2

Booopoo. Ilonamue o kucnomax u conax (8 wacos)

27 Bonopoa — snemeHT u npocroe BemecTBo. HaxoxaeHue B npupoje buGnnorexa LIOK
https://m.edsoo.ru/ff0d4dd0

28 dusnyecKre u XMMHUYECKre CBOMCTBA Bojiopoaa. [Ipumenenne Bogopoaa bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
29 IToHsiTHE O KUCIOTAX U COJAX hitps://m.c dsocIjru 05042

30 CriocoOsI MoTydeHus: BOAOPOa B TabOpaTopuu bubmmorexa [TOK
https://m.edsoo.ru/ff0d4dd0

31 IIpakmuueckasn paboma Ne 4 o Teme «[lonmydenue u cobupanre BOJAOPOa, U3YICHHE bubmuorexa [JOK
€ro CBOMCTBY https://m.edsoo.ru/ff0d4{42

. " bubmuorexa [JOK
32 Mosmsipabiii 00bEM ra3oB. 3aK0H ABOTaIpoO hits:/m.c dsocI)_.Iru JH0d5426

1 Brruucnenus o0bEMa, KOTUYECTBA BEIIECTBA T'a3a M0 €r0 U3BECTHOMY KOJIMYECTBY bubmuorexa [JOK
BEIIIECTBA WM 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenns 006EMOB ra30B MO yPaBHEHUIO PEAKIIUU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmoreka [JOK
OTHOIIIEHUI Tra30B https://m.edsoo.ru/ff0d5708

Booa. Pacmeopui. Ilonamue 06 ocnosanusx (5 yacos)

35 dusnueckye U XUMUYECKHUE CBOMCTBA BOJIEI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwii. [ToHsiTHE 00 MHIMKATOpPAX bubmmorexa [TOK

https://m.edsoo.ru/ff0d59¢2
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37 Bona kak pactBoputens. HachllieHHbIE M HEHACHIILIEHHBIE pacTBOPBI. MaccoBast 10J1st bubmmoreka [JOK
BENIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40
18 Ilpakmuueckaa padoma Ne 5 1o Teme «IIpuroToBiieHre pacTBOPOB C ONPEACTIEHHON bubmuorexa [JOK
MAaCCOBOM J0JIE pacCTBOPEHHOTO BEILIECTBA) https://m.edsoo.ru/ff0dSeba
bubanorexa HOK
39 [TpoBepounas padora Ne2 o reme «Kucnopoxa. Bogopon. Boma» hitps://m.c dsofm H0d6342
Ocnognule Knaccol Heopzanuueckux coeounenuit (11 uacos)
40 Oxkcupl: cocTaB, KjIacCu(UKaIUsI, HOMEHKIIATypa buGnnorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [TonyyeHnne u XMMHUYECKHNE CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB bubmorexa HOK
https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KIacCU(pUKAIs, HOMEHKIIATypa bubmmorexa LHOK
https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA OCHOBAaHUN bubmmorexa LHOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kiaccuukanus, HOMEHKIATypa bubmmorexa LHOK
https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHsI, XHMUYECKHE CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/00ad9474
47 Ilpakmuueckaa padoma Ne 6. Penienne sKCriepuMEeHTAIbHBIX 33714 110 TeMe «OCHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTUHECHUI» https://m.edsoo.ru/00ad9b7c
48 ['eneTnyeckas CBsI3b MEXKy KilacCaMi HEOPTraHUYECKUX COCTUHEHHI bubmorexa [TOK
https://m.edsoo.ru/00ad9a50
49 O6o0uieHne 1 cucteMaTu3anys 3HaHui 1o TeMe "OCHOBHBIE KIJIAaCChl HEOPTaHUYECKUX bubmmoreka [IOK
coequHeHuin" https://m.edsoo.ru/00ad9cb2
50 [TpoBepounas padora Ne3 mo Teme "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHECHHM" bubmuorexa [JOK
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https://m.edsoo.ru/00ad9ela

IHepuoouueckuit 3axkon u Ilepuoouueckan cucmema xumuueckux snemenmos /. U. Menoeneesa. Cmpoenue amoma (7 uacos)

51 [TepBbie MOMBITKY KIacCU(PUKAITIN XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O rpyImax 1 bubanorexa [HOK
CXOJHBIX DJIEMEHTOB https://m.edsoo.ru/00ad9ffa

57 [Tepuoanueckuii 3akoH u [lepuoandeckas cuctema XuMU4IecKux dyeMenToB [1. U. 1 Bbu6nmuoreka [JOK
Menpgeneena https://m.edsoo.ru/00ada52¢

53 [Tepuopl, rpyniibl, TOATPYIITBI 1 bubmorexa [TOK
https://m.edsoo.ru/00ada52¢
54 Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tormbl 1 ngg;;fg;gg}g 0ada342

55 CtpoeHue 2JIeKTPOHHBIX 000J104eK aTOMOB 31eMeHTOB [lepronuueckoii cucremsr /1. U. 1 bubmmoreka [JOK
Meunneneena https://m.edsoo.ru/00ada6bc

56 XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA T10 €ro MosioxkeHuto B [lepuoauueckoil cucreme 1 bubmuorexa [JOK
. . MenneneeBa https://m.edsoo.ru/00ada824

57 3nauenue [lepnoanyeckoro 3akoHa AJisl pa3BUTHSA Hayku U nipakTuku. /. 1. Menneneen 1 bubmuorexa [JOK
— Y4€HBIM, NEJaror U rpaxJ1aHuH https://m.edsoo.ru/00ada96¢

Xumuueckasn ceéazp. OKuciumenpbHo-eoccmanosumevHnovle peakyuu (8 uacos)

58 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1 bubmmorexa LOK
https://m.edsoo.ru/00adaab8

Bbu6nmuoreka [JOK
59 Honnas xumMmudeckas CBI3b 1 hitps://m.c dsof)l.ru 100adac34

60 KoBanenTHas nonsipHas XMuMHUYECKas CBS3b 1 bubmorexa [TOK
https://m.edsoo.ru/00adaab8

61 KoBaneHnTHas HenossipHas XUMUYECKAs CBS3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
62 Creneik okucneHiA ! https://m.edsocI)_.Iru/OOadae28

63 OKUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUN 1 bu6mmoreka [IOK
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64 OKucnauTeny 1 BOCCTAHOBUTEIHU 1 bubmorexa [TOK
https://m.eds00.ru/00adb076
bubmuorexa [JOK
65 [TpoBepounas padora Ne4 mo teme «CTpoeHne aroMa. XUMHUUYECKAsl CBS3h 1 hits:/m.c dsocI)_.Iru 100adb4s6
66 O06o00meHre u cucTeMaTr3aIys 3HaHui 1Mo TeMe «BaxHelme npencTaBuTeNn 1 Bbu6nmuoreka [JOK
HEOPTaHUYECKHUX BEIIIECTB https://m.edsoo.ru/00adb33c
O06o0061IeHre u cucTeMatu3anus 3Hanui o TeMe «llepuonuyeckuii 3aKoH u bubnmoreka [IOK

67 [Tepuonuueckas cucrema xumudeckux 3aeMenToB . 1. MengeneeBa. CTpoeHue aTOMOB. 1 https://m.edsoo.ru/00ad9cb2
Xumuueckas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLINN) https://m.edsoo.ru/ff0d61c6

68 I'onoBast KOHTpoONBHAS paboTa MO KYypCy XMMHH 3a § Kiace 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 knacc (68 uacos)

DJIeKTPOHHbIE
Ne Kouaunyect uudgposbie
Tema ypoka
n/n BO 4acoB oOpa3oBaTe/ibHbIE
pecypcsbl
Iloemopenue u y2nyonenue 3Hanuii 0CHO6HIX pazoenos Kypca 8 knacca (5 uacog)
| ITepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMu4eckux saeMentoB /1. U. 1 bu6mmoreka [IOK
Menpnencena https://m.edsoo.ru/00adb59¢
. N but6mmoreka [IOK
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB 1
https://m.edsoo.ru/00adb6b6
3 Knaccuguka OMEHKJIaTypa HEOPTraHUYECK eriec 1 Bubmmorexa [IOK
ndUKaIysI 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB
P P https://m.edsoo.ru/00adb7e2
. " but6mmoreka [IOK
4 Buabl xuMuyeckoi CBA3M U TUIbI KPUCTAJUTMUYECKUX PEHIETOK 1
https://m.edsoo.ru/00adbac6
5 Ilposepounaa paboma Nel nio Teme «IloBTopenue u yriryOiaeHne 3HaHHH OCHOBHBIX |
paszuenoB Kypca 8 Kjacca»
OcnogeHble 3aKOHOMEPHOCMU Xumuueckux peaxkyuii (4 yacos)
. bubmoreka [IOK
6 Knaccudukamnmst XuMHUUeCKUX PeakIfil Mo pa3IudHbIM NMPU3HAKAM 1
https://m.edsoo.ru/00adbcb0
7 [TonsTHE O CKOPOCTH XUMHUYECKOM peakuuu. [IoHsITHE 0 TOMOT€HHBIX U FE€TEPOTreHHBIX 1 Bu6muotexa [JOK
peakuax https://m.edsoo.ru/00adbe9a
2 [TonsTHE 0 XMMUUYECKOM paBHOBECUU. PAKTOPBHI, BIUAIOIINE HA CKOPOCTh XUMUYECKOU 1 bubnuoreka [JOK
PEaKLHH U OJIOKEHUE XUMUYECKOI'O PABHOBECHS https://m.edsoo.ru/00adc28c
9 OKHCIUTENBHO-BOCCTAHOBUTE € peax 1 Bubmmorexa [IOK
WCITUTEIFHO-BOCCTAHOBUTEIHHBI 1002078
P https://m.edsoo.ru/00adcade
Inekmpoaumuueckan ouccoyuayusn. Xumuueckue peakyuu ¢ pacmeopax (8 uacos)
. bubmoreka [{OK
10 Teopus snexTposuTHIecKOn auccoruanui. CUIbHBIE U CITa0bIe SJIEKTPOJIUTHI 1

https://m.edsoo.ru/00adcd68
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Bbubmunoreka LIOK

1 HonHEIe ypaBHEHHS peakiuiil ! https://m.edsoo.ru/00add448

12 XHUMHUYECKHE CBOMCTBA KMCJIOT U OCHOBAaHMWI B CBETE MPEICTABICHHUI 00 1 bubmunoreka LIOK
3JIEKTPOJIUTUYECKON AUCCOIUALINHT https://m.edsoo.ru/00add5d8

13 XVMUYECKUE CBOWCTBA COJICH B CBETE MPEACTABICHUN 00 dNMEKTPOTUTHUSCKON 1 bu6nuoreka [IOK
JIUCCOIAIAN https://m.edsoo.ru/00add8b2

. bu6nuoreka [IOK
14 Homstre o ruapomise coneit ! https://m.edsocE.Iru/OOadd9d4
15 O06o01IeHre U cCTeMaTU3alus 3HaHUN 1 ngs?;;feecll(sifz/%mdddu
16 Ilpakmuueckan paboma Ne 1. «PenieHne 5KCIIEpUMEHTAIBLHBIX 3a7au» 1 Egg?;;fg;gg};oa ddbfa

17 Ilposepounasa pavoma Ne2 1o TeMe «IAEKTPOIUTUYECKAS AUCCOUUALNS. XUMUYECKUE 1 bubnmoreka [JOK
peakiuu B pacTBOpPax» https://m.edsoo.ru/00addecO

Oowaa xapakmepucmuka xumuueckux rnemenmos VIIA-cpynnut. I'anozenwvl (4 uaca)

18 OO0mias XxapakKTepUCTUKa TaJIOTEHOB. XUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa 1 bubmorexa OK
https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComnsiHast KUCJIOTa, XAMUYECKHUE CBOMCTBA, MOJyYeHUE, TPUMEHEHNE 1 bubmorexa OK
https://m.edsoo.ru/00ade104

20 Ilpakmuueckan paooma Ne 2 io teme «llonydeHue cosTHON KUCIOTHI, U3yYEHHE €€ 1 bubnuoteka [JOK
CBOWCTB» https://m.edsoo.ru/00ade348

21 Brrurcnenus o ypaBHEHUSM XUMHYECKHUX PEAKIIHiA, €CIIM OJIMH U3 PEarcHTOB JIaH B 1 bubmmoreka [JOK
H30BITKE https://m.edsoo.ru/00ade488

Oowan xapakmepucmuka xumuueckux inemenmos VIA-cpynnot. Cepa u eé coedounenus (6 uacoe)

bu6nuoreka [IOK
22 OO6mas xapakTepucTuKa 3J1eMeHTOB VIA-Tpynibl 1 hitps://m.c dsocE.Iru 100adetda

” AnnorponHbie MoaupuKaIuu cepbl. HaxoxaeHue cepbl U €€ COeTMHEHU B PUPOJIE. 1 bubnuoreka [JOK

XUMHUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/00ade64a
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Bbubmunoreka LIOK

24 CepoBoaopoj, cTpoeHue, (pu3ndecKkne 1 XUMUYECKHE CBOMCTBA 1 hitps://m.cdsoo.ru/00ade802

25 Oxkcuapl cepbl. CepHast KUCIOTa, (GU3UIECKHUE U XUMHUYECKHUE CBOMCTBA, TPUMEHEHNE 1 bubmorexa OK
https://m.edsoo.ru/00adea28

26 XHUMHYECKUE PEAKINH, JISKAIHNE B OCHOBE IIPOMBIIINICHHOTO CIIOC00a MOTyYeHUs CEPHOM 1 bubmmoreka [JOK
KHUCJIOTBl. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH CEPbI https://m.edsoo.ru/00adec8a

27 Brrunciienue MaccoBoil 40JIM BBIXOJ1a MTPOAYKTA PEaKIuU 1 buGnnorexa LIOK
https://m.edsoo.ru/00adec8a

Oowaa xapaxmepucmuka xumuueckux rnemenmos VA-cpynnul. Az3om, ghocghop u ux coeounenusn (7 uacos)

73 OO01mas XxapakTepuCTHKa 3JIEMEHTOB VA-Tpymnmbl. A30T, paclipoOCTpaHEHHUE B TIPUPOJIC, 1 bu6nuoreka [IOK
¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adeea6d

29 AmMHaK, ero pu3nvYeckue 1 XMMHYECKUE CBOMCTBA, MOIyYeHUE U TPUMEHEHHE 1 bubmmorexa LHOK
https://m.edso0o.ru/00adf004

. bu6nuoreka [IOK
30 Ilpakmuueckana paboma Ne 3 1o Teme «llonydeHne ammuaka, U3yueHUE €r0 CBONWCTBY» 1 hitps://m.c dsocE.Iru 100adf180

31 A3oTHas KUCIOTa, € Pru3nuecKkue U XUMHUYECKHUEe CBOMCTBA 1 bubmmorexa LIOK
https://m.edso00.ru/00adf306

1 Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI B KAU€CTBE MUHEPATBHBIX yI00PSHHIA. 1 bu6nuoreka [IOK
XHUMHUUYECKOE 3arpA3HEHUE OKPYKAIOILEH Cpebl COEUHEHUAMU a30Ta https://m.edsoo.ru/00adf518

1 ®dochop. Oxcua pochopa (V) u pochopnas kuciora, pusndeckue 1 XUMHIESCKUE 1 bubnuoteka [JOK
CBOICTBA, MTOJTy4YECHHUE https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX YAOOpEeHU. 3arpsi3HEHUE TPUPOTHON 1 bubmmoreka [JOK
cpenbl hocharamu https://m.edsoo.ru/00adfc20

Oowan xapakmepucmuka xumuueckux snemenmos IVA-cpynnot. Yenepoo u kpemuuit u ux coeounenusn (8 uacoe)

35 Yrnepon, pacnpocTpaHeHue B pupojie, GU3NIECKue U XMMHUIECKUE CBOMCTBA 1 bubmorexa [IOK
https://m.edsoo.ru/00adfd9¢

16 Oxkcuapl yraepoaa, ux pu3ndeckre 1 XUMUUYECKHE CBOUCTBA. DKOJIOTHIECKHUE MTPOOIIEMBI, 1 bubnuoreka [JOK

CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adfd9c
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Bbubmunoreka LIOK

37 YroJIbHas KHCAOTa H ¢€ coMn https://m.edso00.ru/00ae006¢c

18 Ilpakmuueckan paooma Ne 4 io teme "[lonydenue yriekucnoro raza. KauecrBeHHas bubmmoreka [JOK
peakius Ha KapOoHaT-uoH" https://m.edsoo.ru/00ae027¢

39 [TepBoHavabHBIC TOHATHS 00 OPTAaHMUYECKHUX BEIIECTBAX KaK O COSUHEHUAX yriepoja bubmorexa [IOK
https://m.edsoo.ru/00ac054¢

40 Kpemuuii u ero coeauHeHust buommorexa LIOK
https://m.edsoo.ru/00ac080a

A1 Ilpakmuueckan padoma Ne 5. PelnlieHre SKCIEPUMEHTAIIBHBIX 3aa4 10 TeMe «Baxkueiime bubmmoreka [JOK
HEMETAJLIbI U UX COCIUHEHUS https://m.edsoo.ru/00ae0bf2

. bubmuoreka [{OK
42 Ilpogepounaa padboma Ne3 1o TeMe «BakHelIIMe HEMETAJUIBI U UX COEAUHEHUS» hitps-//m.cdsoo.rw/00ac0e]8

Obwue ceoticmea memannos (4 uaca)

13 OO6mas XxapakKTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METa/UI0B. MeTayuindeckas CBS3b 1 bubnuoteka [JOK
MEeTaJJInYeCcKask KpucTaumdyeckas pemerka. u3ndeckue CBOMCTBa METAJIIOB https://m.edsoo.ru/00ae103e

44 XUMHUYECKUE CBOMCTBA METAIUIOB. DJIEKTPOXUMUUYECKUIN AT HAMPSHKEHUN METAILIIOB Bubmmorexa [IOK
https://m.edsoo.ru/00ael1156

45 O6mue cocoOs! momydeHus MetaioB. CriiaBel. BerauciaeHus Mo ypaBHEHHSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €CIIU OJUH U3 PEareHTOB COACPKUT MPUMECH https://m.edsoo.ru/00ael 156

46 [ToHsiTHE O KOPPO3UU METAIIIIOB buommorexa LIOK
https://m.edsoo.ru/00ac1278

Bascneiimue memannot u ux coeounenusn (16 uacos)

but6mmoreka [IOK
47 Wemotmere metans https://m.edsoo.ru/00ac14b2

48 Oxcuapl ¥ THAPOKCHIBI HATPUSL U Kalus buommorexa LIOK
https://m.edsoo.ru/00ac14b2

49 [llenoyno3eMenbHBIC METAJIbI — KaJIbIIUA M MarHUi bubmmorexa LIOK

https://m.edsoo.ru/00ael5e8
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Bbubmunoreka LIOK

50 Baxneimnme coemmHEHNS KaJIbITH
a H https://m.edsoo.ru/00ael 5¢8
51 O0001IeHre U cUCTEMATU3ALNs 3HAHUN
bubmunoreka LIOK
52 JKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS
A yerp https://m.edsoo.ru/00ae1886
bubmunoreka LIOK
53 IIpakmuueckas paboma Ne 6 o TeMe "JKECTKOCTL BOALI U METOLI €€ yCTpaHEHU"
p p g A yerp https://m.edsoo.ru/00aclaed
bubmunoreka LIOK
54 AroMuHAH
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHA bubmmorexa LOK
p P https://m.edsoo.ru/00aelc64
bubmuoreka IIOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
57 Oxcunpl, rtuapokcuasl U coim sxeiesa (1I) u sxenesa (111
A AP A (I (I https://m.edsoo.ru/00ae35¢6
58 O0001eHre U cUCTEMATU3aLNS 3HAHUN
59 Ilpakmuueckan padoma Ne 7. PenlieHre SKCIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «Baxkueiime bubmmoreka [JOK
METaJUIBI U UX COCIUHECHUSI) https://m.edsoo.ru/00ae3de8
Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIIUi, €CJIM OJMH U3 PEareéHTOB JaH B
60 M30BITKE WA COLEPKUT IPUMECH. BEIUMCIIEHUS MAacCOBO JIOJIX BBIXO/A IIPOIYKTA bubmmorexa IOK
P P ' POAYE https://m.edso0.ru/00ae1750
peakiuu
61 O00011eHNe U cUCTEMATU3ALNS 3HAHUN
62 Ilposepounasa pavoma Ne4 nio Teme «BaxxHeline METaIbl U UX COSIUHEHUS»
Bewecmea u mamepuansi 6 scuznu yenoseka (3 uaca)
63 BemecTBa u Marepuaibl B HOBCEHEBHOM KM3HHU YEI0OBEKa bubmorexa [IOK
p https://m.edsoo.ru/00ae3f50
N bu6mmoreka [IOK
64 XHUMHUYECKOE 3arpA3HEHUE OKPYKAOILEH Cpebl

https://m.edsoo.ru/00ae4270
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Bbubmunoreka LIOK

65 Ponps xumuu B pemeHnn SKOJIOTHIECKUX MpoodIemM 1 hitps://m.cdsoo.r/00acd270
66 O0001eHne 1 cucTeMaTU3aIs 3HaHuN 110 TeMe «HeMeTaiuiel 1 UX COeqMHEHU) 1 bubmmorexa LOK

https://m.edsoo.ru/00aec0d0a
N but6mmoreka [IOK

67 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUN 110 TeMe «MeTaibl U UX COEUHEHUI 1 hitos:/m.odsoo.ru/00adb33c
but6mmoreka [IOK

68 I'omoBast KOHTpOIBHAS paboTa 1Mo Kypcy XUMHUH 9 Kitacca 1 hitps://m.cdsoo.ru/00ad9ch?

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., AkiimonepHoe o6miectBo «M3marensctBo «IIpocBerienner

» Xumus, 9 knacc/ 'adpuensu O.C., AkuuonepHoe o61iectBo «3narenbctBo «IIpocBerieHuer

METOIUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

[Mopran ¢hyHnamMmeHTaabHOTO XMMUYeckoro oopazoBanuss ChemNet. Xumuueckast nHQopMaloHHas cetb: Hayka,
00pa3zoBaHuEe, TEXHOJIOTUH

http://www.chemnet.ru ['azeta «Xumus» u caiT st yauTens «5 uay Ha ypoK XUMUU»

http://him.1september.ru Enunas xomnexmus [{OP: [IpeameTHas komtekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE 3KCTIEpUMEHTHI: XuMHusl. Kosumekius

Poccuiickoro o01ieodpa3zoBaTebHOr0 nopraia



http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anux6epoBoit

http://www alhimik.ru Bcepoccuiickast omuMnuana mKoJIbHUKOB 0 XUMUH

http://chem.rusolymp.ru Opranuueckas XUMUs: JICKTPOHHBIM YUICOHUK JIJII CPETHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOIEIK: XUMUS

http://www.chemistry.ru JluctanuinonHasi oJuMIaa o XUMHUH: TeICKOMMYHUKAIIMOHHBIA 00pa30BaTEeNIbHBIN MPOESKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JluctaHIIMOHHBIE IBPUCTUYECKUE OJIMMITHAIBI IO XUMHH
http://www eidos.ru/olymp/chemistry 3anumaTtenbHas XUMUS

http://home.uic.tula.ru/~zanchem N3 onbita pa6otsl yunrtens xumun: cailt H.}O. CricmanoBoi
http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Knaccudukarms XuMUIeCKUX peaKIiit

http://classchem.narod.ru KounTpen — Xumust ans Bcex: yaeOHO-UH(DOPMAIMOHHBINA CAlT

http://kontren.narod.ru Marepuansl kadeaps! pusznueckoit 1 koyutongHoN Xxumun KOxHOTO (henepanbHOro yHUBEpCUTETA



http://www.physchem.chimfak.rsu.ru Meroauka oGyuenust xumun: cait kadenpsl xumun HI'TTY

http://mctnspu.narod.ru Meroaundeckoe oobeauHenne yuuteneit xumun CeBepo-BocTouHoro okpyra ropojia MocKBbI
http://bolotovdv.narod.ru HanoMeTp: HaHOTEXHOJIOTHYECKOE COOOIIIECTBO

http://www. nanometer.ru OHnaifH-cripaBOYHUK XUMHU4YecKuX 3emeHToB WebElements

http://webelements.narod.ru Ilomynspaas OuGarOTEKa XMMHUUYECKUX 3JIEMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueGHbIe U ClIpaBOYHbBIE MATEPUAIBI 10 XUMUU

http://www. alhimikov. net Cailitr Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BuptyanbHas Xumudeckas 1Ko

http://maratakm.narod.ru Caiit «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiiT o xumun

http://www.xumuk.ru Xumunueckasi ctpanndka SpociaBckoro LleHTpa TenekoMMyHUKAIUN 1 HHOPMAIIMOHHBIX CUCTEM B
00pa3oBaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit moptas ChemPort.Ru



http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yuebnble u cipaBouHble MaTeprabl
http://www himhelp.ru Xumus: Matepuans! « Bukunenum» — cBOOOTHOM SHITMKIIONE AN
http://ru.wikipedia.org/wiki/Xumus Xumus 1715 BceX: WITIOCTPUPOBAHHBIE MaTEPHUAIbI 110 00I1IeH, OpraHUYECKON U

Heopranudeckor xumuu http://school-sector.relarn.ru/nsm Xumust u xu3ab — XXI Bek: HAyYHO-TIOMYJISIPHBIN KypHAJ

http://www.hij.ruXumo3a: coobiiecTBo yunreneii xumuu Ha noprajie «CeTb TBOPUECKUX YUUTETICI»
http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com [lIkoapHUKaM 0 XUMHUH: CAUT XUMHUECKOTO akynbrera AntlY
http://www chem.asu.ru/abitur DnexkTpoHHast OMOIUOTEKA MO XUMHUH U TEXHHUKE

http://rushim.ru/books/books.htm Dnexkrponnas 6ubnuoTeka yueOHbIX MaTepuaIoB 0 XUMHUHU Ha optasie Chemnet
http://www.chem.msu.su/rus/elibrary DinemeHTsI xu3HH: cailT yunutens xumun M.B. CosioBbeBOM

http://www.school2 kubannet.ru Dumuknoneaus «[Ipupoaa naykny»: Xumus

http://elementy.ru/chemistry
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