HHOACHUTEJBHAA 3AIINCKA

[IporpamMMa Mo XMMUU Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMS COCTAaBIICHA HA OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpasoBanms, mnpencrtaBieHHbIX B PI'OC OOO, a Takxke Ha oOcHOBe (emepanbHON paboueit
MPOrpaMMBbI BOCITUTAHUS M C y4ETOM KOHIEHIIUHM MPENoiaBaHus ydyeOHOro mpeaMera «XuMus» B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoir @eneparium.

[IporpaMMa mo xumMuu Aa€T MpeAcCTaBiIeHHE O LesIX, oOmiel crpareruu oOydyeHwus,
BOCIHUTAHMSI W Ppa3BUTUSA OOy4alOUIUXCS CpPEICTBAMH y4eOHOro mpeaMeTra, YCTaHaBIUBAET
00s13aTeNIbHOE TIPEMETHOE COJCpKAaHUE, MPEIyCMAaTPUBACT pacHpeAesieHHe €ro Mo Kiaccam Hu
CTPYKTYpUPOBAaHHUE I10 pa3zesiaM U TeMaM [pOorpammbl 110 XMMHUH, ONPEAETISAET KOJIUUECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKH COJCPKAHMS, PEKOMEHAYEMYIO IIOCIEA0BATEIIbHOCTh H3yYEHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXcCs, ONMPEAeIsieT BO3MOXKHOCTH NpEAMeTa U peau3aluu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelnbHON MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ysibTaraM OOy4eHHUs XUMUU HAa YPOBHE
1enei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  N1€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHWEe XMMHHU CIYXHT OCHOBOH st (pOPMHUPOBAHUS MHUPOBO33PEHHUsSI OOYUAIOUIETOCs, €ro
MPEJICTABICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UIPalOT (OopMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B IPHUPOJE, O MYTIX
pereHust rI100anbHBIX TPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacCHOCTH, PO0IeM 37JpaBOOXPAaHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3ali BO3MOXKHOCTEH Ui camMopa3BUTHA U (POPMHUPOBAHUS KYIbTYPHI
JTUYHOCTH, €€ 001Iel U QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUICHUS U TBOPUYECKHUX CHOCOOHOCTEHW OO0ydarommxcs,
HABBIKOB MX CAMOCTOATEIbHOU y4eOHOU NesSATENbHOCTH, SKCIIEPUMEHTAIBHBIX U HUCCIEA0BATEIbCKUX
YMEHH, HEOOXOJUMBIX KaK B MMOBCEHEBHOM XKM3HH, TaK U B IPO(HECCUOHATILHON JesITeIbHOCTH;

3HAKOMHUT CO CHeu(UKON HAyYHOTO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIE€JIOCTHOIO B3IUIAJA
Ha EIWHCTBO TMPHUPOJbI U YEIIOBEKa, SBISICTCS OTBETCTBEHHBIM JTarioM B (POPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

croco6cTByeT GOPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE 00pa30BaHUe 00ydarOIUXCsl.

JlanHble HampaBiieHUs B OOYYEHMM XUMHUHU OOECHEeYMBAIOTCS CHEUMPHUKON coaepkaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS TEeAarorHYeckd aJanTHPOBAHHBIM OTpakeHHeM 0a30BOi
HayK{ XMMUHU Ha ONPEJIEAEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOEHHE
00yJaroNMMHUCA CUCTEMBI TIEPBOHAUYATIBHBIX TOHSITHH XHUMHH, OCHOB HEOPTaHWYECKOW XUMHUH H
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHN4eCKON XUMHH.

CtpykTypa coaep)KaHUs MPOrpaMMbl MO XUMHUU C(OpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJAbIBAETCS U3 CUCTEMBbI MOHATUH O XMMHUECKOM JIEMEHTE
U BEIIECTBE U CHUCTEMbl NOHIATHA O XuMUYeckod peakiuu. OOe 3TU CUCTEMBI CTPYKTYpHO
OpPraHM30BaHbl IO MPHUHIMITY MOCIEIOBATEILHOTO DPA3BUTHUS 3HAHMM HA OCHOBE TEOPETUUYECKUX
MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBlIeHU 00 ANIEKTPOTUTHUECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKH IOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIENIOBATEIBHO OT OJAHOTO YPOBHS K JPYrOMY, BBITIOTHSS
(GyHKIHMN OOBSCHEHHS M NPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH NPAKTHUYECKOIO
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (DOPMUPOBAHHMIO NPEACTABICHUS O
XUMUYECKOM COCTaBIIOIIEH HAydyHOM KapTHHBI MHUpAa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAay4yHOMY 3HAaHUIO M METOJaM IO3HaHWs B Hayke. M3ydeHume xummn
IIPOUCXOJUT C IPUBJIEUCHUEM 3HAHUN U3 paHee M3YYEHHBIX Y4eOHBIX NMpeaMmeToB: «OKpyKaroliuii
Mup», «buonorus. 5-7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipu M3ydyeHUM XUMHUH MPOUCXOAUT (OPMHPOBAHME 3HAHHI OCHOB XMMHYECKOM HAayKH Kak
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUYECKOM JEATEIIbHOCTH YelloBeKa M KaK OJHOIo U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpBI. 3aJjaua y4eOHOro MpeIMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHI, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JTOCTYIHBIX 0000IIEeHNT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIICHUN K HAYYHBIM
METO/aM IO3HAaHUs MPH U3YUYEHHUH BEIIECTB U XMMUYECKUX peakiyii, B (OpMUPOBAHUH U Pa3BUTHU
[I03HABATENbHBIX yYMEHUH M MX TNPUMEHEHMH B Yy4eOHO-NIO3HABATENBbHOM M  yueOHO-
HCCIIEI0BATENILCKONW 1€ TeIbHOCTH, OCBOCHHUHU IPaBUJ OE30I1aCHOro OOpalleHHs C BELIECTBAMU B
ITOBCETHEBHOM KU3HH.

[Ipy w3ydeHWHM XUMHHM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS BaXHOE 3HAYCHHE
puoOpeu Takue 1elu, Kak:

— (GopMHpOBaHHE HUHTEUIEKTYyaJlbHO PAa3BUTOH JUYHOCTH, TOTOBOM K CaMO00pa3oBaHMIO,
COTPYZHUYECTBY, CAMOCTOSITEIbHOMY HMPUHSATHIO PEIICHH, CIIOCOOHOH aganTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM YKU3HU;

— HalpaBJICHHOCTb OOYy4YeHMs Ha CHUCTEMaTHYeCKOe IpHOOIIEeHHEe OOydJarouMxcs K
CaMOCTOSITENIbHON IMO3HABATENBbHOM NIEATENbHOCTH, HAyYHBIM METO/aM MO3HaHUs, (OPMUPYIOLUINM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

— o0ecnedyeHrne yCIOBUHM, CIOCOOCTBYIOIIMX HPHOOPETEHUI0 O0YyYaloIMMHUCA —OIbITa
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue o0meil (yHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOH TI'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH U OLICHUBATh SIBIECHUS OKPYXKAIOIIEro MHUpa, MCIOJIb3Ysl 3HAHUS U OIIBIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJieM B MOBCEAHEBHOMN JKU3HU
U TPYZIOBOM J1€ATENbHOCTH;

— (¢opmupoBaHHE y OOyYarOIUXCAd T'YMaHUCTHUYECKMX OTHOIIEHHWH, NMOHMMaHUS IEHHOCTU
XUMUYECKUX 3HAHUM JUId BBIPAOOTKM SKOJOTMYECKH I€J1IeCO00pa3HOro IMOBEAECHUS B OBITY HU
TPYJIOBOH AESITENLHOCTU B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPeIbl;

— pa3BUTHE MOTUBALMU K 00YUYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIUTAHHIO Ha
OCHOBE yCBOEHHS OOIIEUETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduiis u
HaNpaBJICHHOCTHU JajIbHEUIIEro 00yUeHHs.

OOmiee 4yuCIIO YacoB, OTBENEHHBIX JJS M3YYEHHMs XUMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBanwus, coctapiser 136 dacoB: B 8 kiacce — 68 4yacoB (2 9aca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

COAEP)KXAHUE OBYUEHUS
8 KJIACC
ITepBoHayaibHBIE XMMUYECKHE TOHATHUSA
[Ipenmer xumuu. Posb XUMUH B )KU3HU YeJOBEKa. XUMUsS B CUCTEME HayK. Terna v BellecTBa.
du3nuecKkre CBOMCTBA BEIIECTB. ArperarHoe coctossHue BemiecTB. [loHaTHe 0 MeTOaxX MO3HAHUS B
xuMun. Yucreie BemecTBa U cmecu. CriocoObl pa3ieieHus CMeceil.



ATOMBI M MOJIEKYJIBI. XUMHUUYECKHE 3JIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast
JI0J1s1 XUMHUYECKOT'0 3JIEMEHTA B COEIMHEHUU.

KommuectBo Bemectsa. Moiss. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rsl mo hopMysiaMm XMMHUYECKUX COESTUHEHHH.

@usznueckue M XMMHYECKUE SBJICHHS. XHUMHUYECKas peakuuss M e€ NPU3HAKU. 3aKOH
COXpaHEHHsS Macchl BeUIeCTB. XHMMHUYECKHe ypaBHeHHs. Kiaccupukamuss XMMHYECKHX pPEeaKIUii
(coenuHeHust, pa3oKeHHs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKON NOCyAOH, IpaBwjiamMu pabOThl B Jaboparopuu U mpuémamu
oOpamieHusi ¢ J7a00paTOpHBEIM O0OpYIOBaHWEM, HW3YYCHHE W ONHCAHWE (PU3NYCCKUX CBOWCTB
00pa3loB HEOPraHMYECKUX BEIIECTB, HaOMOJAeHHE (DU3MyYecKuX (IUIaBJICHHWE BOCKA, TasHUE JIbJa,
pacThpaHue caxapa B CTYIKe, KUIEHHWE M KOHJEHCAlMs BOJbl) U XMMHUYECKUX (TOpEHUE CBEuH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aMMOJEUCTBUE Mella C KUCIIOTOW) SIBICHHM, HaOMIOJCHUE U
ONMCaHWE MPHU3HAKOB MPOTEKAHUS XMUMHUYECKHUX peakluil (pa3iokeHHe caxapa, B3auMOCHCTBHE
CEpHOIl KHUCIIOTBI C XJopuaoMm Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE XKele3a ¢ pactBopoMm cost menu (ll), m3ydeHue crnocoboB pasnencHusi cMeceit: ¢
MOMOIUIBI0 MarHuTa, (UIBTPOBaHHE, BBIMAPUBAHUE, AUCTUIUIALUA, XpoMaTorpadus, IpoBeICHHE
OYHCTKM TIOBapEHHOW conM, HAOIIOJCHHE U ONHCAaHWE pe3yJbTaTOB TPOBEACHUS OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHUE MOJENIEH MOJIEKYJI (I1apOCTEP/KHEBBIX ).

Baueiiue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucmopon — 31€MEeHT M IPOCTOE BELIECTBO.
Haxoxpaenue kucimopona B mpupojne, U3MYecKUe M XMMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcunpl. [lpumenenune kucinopoaa. CrocoObl TMOJSyYeHUs KHCIOpojAa B JiabopaTopuu U
npoMebliieHHocTH. KpyroBopoT kucinopona B mpupoje. O30H — auioTpomnHas MOAMQPHUKAIUSL
KHCIIOpO/a.

TernnoBoil >PQexT XUMHUYECKOH peakuuu, TEpPMOXUMHUYECKHE YypaBHEHHS, DJK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroib W METaH. 3arpsi3HEHUE BO3JyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — anemMeHT u npocroe BemecTBo. HaxoxeHue Booposia B Ipupoae, Gpusnueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BbI momydeHus. KuciaoTsl u conu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoiMcTBa BoAbl. Boma kak pactBopurens. PactBopel. HachlmeHHbsle wu
HEHaCBILIEHHBIE pacTBOpHL. PacTBOpuMOCTh BeliecTB B BoJe. MaccoBast A0Sl BELECTBA B PACTBOPE.
Xumuueckue cBoiicTtBa BoAbpl. OcHOBaHMA. Ponp pacTBOpOB B IpHUpOAE M B JKU3HHM 4YEJIOBEKA.
KpyroBopot Bozbl B ipupoie. 3arpsa3HeHue NpUpoaAHbIX Boj. OXpaHa U OYMCTKA MPUPOTHBIX BO/I.

Knaccudukanmst Heoprannueckux coenuHenuid. Oxcunpbl.  Knaccudukanus — OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecosneoOpasyrone. HomeHnknaTypa
okcu10B. U3nUecKre 1 XMMUUYECKHE CBOMCTBAa OKcH0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukanusa OcHOBaHMM: INEIOYM M HEPACTBOPUMbBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Dusznueckne W XHUMHYECKHE CBOMCTBA oOcCHOBaHWU. [lomydenue
OCHOBaHUM.

Kucnorsl. Knaccudukamus kucinor. Homenknatypa kuciaor. Pusznueckue M XUMHYECKHE
cBoricTtBa kuciot. Psg akruBHoctu MmetauioB H. H. bekerosa. Ilosmyyenue Kucior.

Comu. Homenkiarypa coseil. dusznueckue u XuMuieckue cBoictpa cojieid. [lomyduenue conen.

I'enernueckas CBA3b MEXAY KjacCaMM HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenn.



KayeCTBEHHOE ONpeJeNieHHE COJEepKAaHUs KHUCIOpoJa B BO3AyXe, IOJIyueHHE, COOMpaHHe,
pacro3HaBaHME€ M M3yYCHHE CBOWCTB KHCJIOPOAA, HAONIOJICHHE B3aUMOJCHCTBUS BEIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHMS W TpEKpalleHus TOopeHus (moxapa), O3HAKOMIICHHE C
o0Opa3aMu OKCHJIOB U ONKMCAHHUE WX CBOMCTB, MOJyu€HUE, COOMpaHUe, PACIIO3HABAHNE U U3YyYEHUE
CBOMCTB BojJiOpoaa (ropeHue), B3aumojeicTBue Bojopoga c¢ okcupom wmemu () (Bo3moxkHO
WCIOJB30BAHNE BHJICOMATEPUANIOB), HAOIIOAEHHWE OOpa3lOB BEIIECTB KOJIMYECTBOM | MOJb,
UCCIeIoOBaHHEe 0COOEHHOCTEN PAaCTBOPEHHUSI BEILIECTB € PA3JIMYHONU PACTBOPHUMOCTBIO, TPUTOTOBIICHHUE
pacTBOPOB C ONPENEIEHHONM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTautlaMHu (HaTpUEM M KallbIlMeM) (BO3MOXHO HCIIOJIb30BAHHME BHUJIEOMATEPHAIIOB), UCCIEIOBAHUE
00pa3lloB HEOPraHWYECKUX BEIIECTB pa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPAaCKU
WHIMKATOPOB B pacTBOpax KHUCIOT U HIefoueid, u3yueHue B3aumojeicTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCIOT C MeETallaMM, pPEaKUUd HeUTpalu3aluuu, IOJy4yeHue
HEpPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHUE OJHOTO MeETaJlla JPYTMM M3 PacTBOpPA COJIM, PELICHUE
3KCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHeNme Ki1acChl HEOPraHUYECKUX COECIUHECHUIN.

IMepuonuueckuii 3akon u Ilepuogmueckasi cucrema xuMudeckux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBbie MONBITKM KIACCH(PUKAIUN XHUMHUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmax CXOTHBIX
2JIEMEHTOB (ILEJIOYHbIE U LIEIIOYHO3EMEIbHbIE METAJIbl, TaJIOT€Hbl, MHEPTHBIEC T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTEepHbIE OKCUABI U TUIPOKCUJIBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuuyeckux anemeHToB /1. 1. Menneneesa.
Kopotkonepuoanast u nimmHHONIEpHOAHAS GopMbl [Teproaudeckoil CHCTEMBI XHMHUECKUAX JJIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. PU3NMYECKUH CMBICH NOPAIKOBOIO HOMEpPA, HOMEPOB
MI€PUO/IA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sigep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
00010uek aTOMOB TepBhIX 20 XUMUYECKUX ieMeHTOB [lepuoanyeckoii cuctemsl Jl. . Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa IO €ro mnoioxkeHuro B llepuonnmueckoin cucreme [ .
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ileproauueckoit cCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuTusA Hayku U npakTtuku. 1. M. Menzaenees — yd€HbBIN U TpaXk1aHNH.

Xumudeckas cBs3b. KoBaneHnTHas (MOJspHAs U HEMONAPHAs) CBSA3b. DIEKTPOOTPULIATETHHOCTh
XUMHYECKUX 3JIEMEHTOB. MIoHHas CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKuCIeHus U
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHue o0pa3I0oB BEUIECTB METAJJIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THAPOKCH A LIMHKA C
pacTBOpaMM KHUCIJIOT M IIEJI0YEH, TPOBENCHHUE ONBITOB, MITIOCTPUPYIOIINUX MPUMEPBI OKACIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKLMM (TOpEeHUE, peakliuy Pa3oKeHHs], COSTUHEHNU).

Mesicnpeomemmunie céazu

Peanu3anus MexnpeaMeTHBIX CBA3EH IPU U3YYCHUH XMMHH B 8 KJIACCE OCYIIECTBIIIETCS Yepes3
WCIIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHATUN, SBIISIOIIHXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmue ecTecTBeHHO-HAYYHBIC MOHATHS: HAay4YHBIA (DaKkT, TUMOTE3a, TEOpHUs, 3aKOH, aHaJW3,
CUHTE3, KJIaccu(uKaIus, NepuoIn4YHOCTb, HaOI0JeHIE, SKCIIEPUMEHT, MOJECIMPOBAHNE, U3MEPEHHE,
MOJI€EJIb, SIBJICHHE.



®dusuka: Marepus, aToM, OJJEKTPOH, INPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, YIEKTPUYECKHMA 3apsil, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, ra3, (pU3MUecKue BEITMUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE€3/1b1, CONHIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpAbl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAeMBbIE,
TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

IIepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB XMMMUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaJldsd, KaJbLUi M HMX COCIUHEHUH B COOTBETCTBUU C IIOJIOXKCHHEM DJJIEMEHTOB B
Ileprognyeckoi cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBl KPUCTAJUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIeCTB. XUMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3IUM4HbIM KJIacCaM HEOPTaHWYECKUX COCIMHEHUM, TEHETHYeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanys XMMHUYECKHMX peakUMid MO pa3iudHbIM IIpU3HaKaM ([0 YHMCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTEIICHEH OKHCIICHHS
XUMHUYECKHUX 3JIEMEHTOB, [0 00PaTHMOCTH, 110 YYAaCTHIO KaTalu3aTopa). DK30- U SHAOTEPMHUECKUE
peakuuu, TEpMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XUMHYeCKOW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpPaTHMBIX
XUMHUECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonsarue o xaranuse.
[lonsaTe 0 XMMHUYeCKOM paBHOBecuU. PaKTOPBI, BIMSIOIIAE HA CKOPOCTh XMMHUYECKON pEaKLuu U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENbHONW peakiuu. CocTaBieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OaaHca.

Teopust >IEKTPOIUTHYECKON AMCCOLMALMM. OJEKTPOJIUTBI W HEDJIEKTPOJIUTHL. KaTnosl,
aHUOHBI. MexaHM3M JHMCCOLIMALIMM BEUIECTB C PA3JIMYHBIMU BUJAMHU XHUMHYeCcKoW cBA3H. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakniun noHHOro oOMeHa. YcJOBUS NPOTEKAaHUs PEaKIMd HOHHOTO OOMEHa, IOJIHBIE U
COKpalI€HHBIE HOHHBIE ypaBHEHHUs peakiuil. CBOMCTBa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKON aucconnannn. KauecTBeHHbIE peakiiny Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENISIMH KPUCTAINIMYECKUX PEILIETOK HEOPTaHUYECKUX BELIECTB — METAJJIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJIOpUJAa HATpHs), HCCIIETOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PeaKkuu OT BO3JIEHCTBUS PA3IMYHBIX ()aKTOPOB, UCCIIEJOBAHHE
JIEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IpOLiecCa IUCCOLMALMU KHCIOT, LIENOYeH M Cojel
(BO3MOYKHO HCIIOJIB30BaHUE BUAEO MAaTEPUAJIOB), IPOBEIEHUE OIBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUS PeaKIuii HOHHOTO oOMeHa (00pa3oBaHME OcajiKa, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuil (ropeHue,
peakluu pasyIoKEHUs, COENMHEHHUs), paclO3HABAHME HEOPraHWYECKUX BELIECTB C IIOMOIIBIO
KAaueCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNE YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTayibl M MX coeIMHEHUA

OOmiast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XApaKTEPHbIE CTEIEHU
okucneHus. CTpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBa Ha IpuUMeEpe XJopa (B3aUMOJEHCTBUE C METAUIAaMM, HEMETAJUIAMM, ILIEJI0YaMHu).



XnopoBogopoa. ConsiHas KUCIOTAa, XMMHYECKUE CBOWCTBA, MOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOZA Ha OpraHM3M uejoBeKka. BakHeiimme Xjopuabl U UX HAXO0XKICHUE B
MIPUPOJIE.

Oo6mas xapakrtepuctuka diemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CrtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAINN KHCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBogopoi, cTpoeHue, (hu3nueckue U XuMuueckue cBoiictBa. OKCHIBI Cepbl KaK MPeICTaBUTENN
KHCIOTHBIX OKCHAOB. CepHas KucloTa, (U3MYECKMEe M XHUMHUYECKHe CBOMcTBa (00mMe Kak
NPEJCTaBUTENS KJIacCa KHUCIOT M CleHU(HUecKue). XUMHUECKUE pPEaKlWH, JIeKallde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMOoydeHus: cepHo KucioTsl. [Ipumenenune cepHoil kuciaotel. Comnu
CEpHOIl KUCJIOThI, KaueCTBEHHAsi peakiusi Ha cynbdar-uon. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupoae. XUMUYECKOE 3arpsA3HEHHE OKPYKAOIIel cpe/ibl COeIMHEHUSIMU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEA0TBPAILEHNUS.

OOmas xapakrepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKHUCIIEHUs. A30T, pacClpOCTpaHEeHUE B MPUPOJE, GU3HUECKUe U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupone. AMMuak, ero (u3MYeCKMe U XUMHUYECKHE CBOICTBa,
noyiydueHue u npuMmenenue. Conu aMMOHUS, UX (pU3HUECKHe U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KagecTtBeHHast peakinuss Ha HOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MOJydeHHWe, (HU3UYecKue Hu
XMMHAYECKHE CBOWcTBa (00mMe Kak TpEACTaBUTENs Kilacca KHUCIOT U CrHenu(puveckue).
Hcnonb30BaHWe HUTPATOB U COJEH aMMOHHSI B KaueCTBE MHHEPAIbHBIX yH0OpeHui. XUMHUUYECKOe
3arpsi3HEHUE OKPYKAIOUIEH cpelibl COeIMHEHUAMHU a30Ta (KUCIOTHBIE AOXKAH, 3arpsA3HEHHE BO3TyXa,
mo4uBEl U BogoéMOB). Docdop, ammorponubie Moaupukamuu Gochopa, Gpusndeckne 1 XUMHUICCKUE
croiictBa. Oxcua ¢ochopa (V) u dochopHas kucinora, GU3MUECKHE W XUMHUYCCKUE CBOICTBA,
nonydenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHUIA.

OO6mas xapakrtepuctuka siemMeHTOB |V A-rpymnmbl. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHMs. YTJIEepoA, aUIOTPOIHble MOIM(UKAIMM, PAacCIpOCTpPaHEHUE B
npupose, pU3NYecKue U XUMHUYEcKHe cBOMcTBa. Ancopobums. KpyroBopor yriepoja B mpupojie.
Oxcunpl yriaepoja, ux (u3nyeckrMe M XUMHUYECKUE CBOMCTBA, JEHCTBHE Ha >KUBBIE OPraHU3MBI,
HOJy4eHUEe W TPUMEHEHHEe. DKOJOTHYECKHEe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJIO0ATBHOTO TOTEIJICHUs KJIMMaTa, TapHUKOBBIN 3G (deKT. YronpHas KUCIOoTa U e€ COJIH,
ux (U3NYEeCKUe M XMMHUYECKUE CBOMCTBa, MOJIydeHHE U NpuMeHeHue. KauecTBeHHasi peakuusi Ha
kapOoHaT-uoHbl. Mcnonb30Banne kapOOHATOB B OBITY, MEAMILIMHE, MPOMBIIUICHHOCTH U CEbCKOM
XO3SIICTBE.

[lepBoHayasibHble TOHSATHUS OO0 OpPraHMYECKMX BELIECTBAX KaK O COEIMHEHUSX YIyiepoja
(MertaH, 3TaH, 3TUJIEH, AlETUJIEH, 3TAHOJ, TJULEPUH, YKCYCHas Kuciota). [IpuponHble HCTOUHUKH
YTJI€BOOPOI0OB (Yroyb, MPUPOIHBIN ra3, HE(PTh), MPOIYKTHI UX nepepaboTku (OEH3UH), UX pOJb B
ObITY M TpOMBIIIEHHOCTU. [loHATHE O OWONOTMYECKHM BaXKHBIX BEIIECTBAX: JKHMpax, OelKax,
yIaeBoJax — W WX pOJM B KU3HU UeJoBeKa. MarepHalbHOE €IUHCTBO OPraHMYecKHuX U
HEOPraHMYECKUX COEAMHEHUN.

Kpemuuii, ero ¢puzndyeckue 1 XMMHYECKUE CBOMCTBA, MOJIyueHHe U puMeHenue. CoeJuHeHus
KpeMHUs B mpupoje. O6mue npexacraBienus o0 oxcuae kpemuus (IV) u KpeMHUEBOW KHCIOTE.
CunukaTtel, HMX MHCIOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHeimne CTpoUTenbHbIE
MaTepuaibl: KepaMHKa, CTEeKJIO, IIeMEHT, OeToH, xkene300eToH. I[IpoGiembr OGe3omacHOro
HCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEJICHHE
KAueCTBEHHBIX peaklUUid Ha XJIOPHUI-MOHBI M HAOIOJIEHHWE TMPU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpaxkaromue (U3NUYECKUe M XUMHUYECKHE CBOMCTBAa TaJOr€HOB M WX COCIUHEHHUH (BO3MOXKHO
WCIOJIb30BaHNWE BUJCOMATEPHANIOB), O3HAKOMJICHHE C o0OpaslmaMu XJOPUAOB (TaJoreHUI0B),



O3HaKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COeIUHEHUSMHU (BO3MOXKHO  HCIOJIH30BAHHE
BHUJICOMATEpPHANIOB),  HAONIOJIeHWe  Tporecca  OOyrauBaHUS — caxapa  [OA  JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YUYCHHE XHMHUYECKHUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, NPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyib(ar-uoH W HaONIoJeHHE IMpU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKHMMH CBOMCTBaMH a30Ta, (ochopa M HX COCAMHEHUM
(BO3MOXXHO HCHOJB30BAaHUE BHJIEOMATEPUANIOB), 00pa3maMu a30THBIX U (ochOpHBIX ymoOpeHHIA,
MoJIyueHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOMCTB aMMHaKa, MPOBE/IeHNE Ka4eCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (ocdhaT-uOH U U3YYEHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHOM a30THOW KHUCIJIOTBI C MEJbI0 (BO3MOXHO HCIIOJIb30BAHHE BMJIEOMATEPUAIIOB),
M3yuyeHHe MOJENed KpUCTAIUIMYECKHX pPemEToOK anmasa, rpadura, QymiepeHa, O3HAKOMIICHHE C
MpOLIeCCOM  aJICOPOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIIEM U YCTPOHCTBOM
MIPOTUBOra3a, MOJyuyeHUue, coOupaHue, paclio3HaBaHWE M H3Y4YEHHE CBOICTB YIJIEKHUCIOro Trasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIUii Ha KapOOHAT W CHIIMKAT-UOHBI UM HM3yYEHUE NPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOM  MPOMBIIUICHHOCTH, PpEIICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelmme HeMeTaibl U UX COCAUHEHUS».

MeTtaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJJIOB Ha OCHOBAaHUH UX IMOJIOKEHHUS B
Ilepnonnueckoir cucrteme xumuuyeckux dieMeHTOB J[. WM. MenneneeBa W CTpPOEHHsT aTOMOB.
CrpoeHune wMmetauioB. Meramnyeckass CBsI3b U METaUIMYECKash KpHUCTaJUIMYecKas penérka.
DNEeKTPOXUMHUYECKUI Psii HApsKEHUN MeTaiioB. Ou3nueckne 1 XMMUYECKUE CBOMCTBA METAILIOB.
OO6mue crnocoObl monydeHus MmeTauioB. [loHATHe O KOpPpO3UM METAllJIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMHHAN, OpOH3a) ¥ KX IPUMECHEHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[{enounble MeTamibl: nonoxeHnue B [lepuoanueckoil cucreme xumudeckux sneMentoB /1. U.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XJIE€HUE B npupoje. Pu3nueckue 1 XUMHUECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUsd U Kaius. [I[puMeHeHue MIenoYHbIX
METAJUIOB U KX COCIMHEHUH.

[llenouyHO3eMeNbHBIE METAJUIBI MarHUW W KanblMil: mosioxkeHue B Ilepumonnueckoin cucreme
xumuyeckux snemMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HaXOXJACHHE B MPUPOJE.
dusnueckre U XMMHUYECKHUE CBOMCTBA MarHus U Kaiblus. BaxkHelie coefMHEHUsT KaIblusl (OKCH/I,
TUIPOKCH, coiun). KECTKOCTHh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepuoamueckoil cucreme xumuueckux osnementos . WM.
MeneneeBa, CTpOCHHE aToMa, HaxoXKJIeHue B mpupoae. PuU3NUecKue W XHMMHUUYECKHE CBOMCTBA
ATIOMUHUSI. AMGOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCUIA AITFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3mnemeHToB 1. . Menneneena,
CTPOEHHE aToMa, HaxoxkJeHue B npupoje. Gusnveckue nu XxuMUyeckre cBOMCTBa xene3a. OKCHipbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE C 00pa3llaMHd METaJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3yUYECHHE
PE3yNIbTaTOB KOPPO3UHM METANIOB (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHANIOB), OCOOEHHOCTEU
B3aMMO/ICHCTBUS OKCHU/IA KAJbIMS U HATPUS C BOAOH (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB >KECTKOM BOJBI, Ipoliecca TOPEeHUs jKejae3a B KHUCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUAIIOB), MPU3HAKOB MPOTEKAHWS KAYECTBEHHBIX PEAKIMA Ha HWOHBI:
MarHusi, KaJublvs, aTFOMUHYS, uHKa, xkene3a (11) u xenesa (1), menu (1), Habnroaenue u onucanue
MIPOLIECCOB OKPAIIMBAHUS MJIaMEHH MOHAMU HATPHS, Kalus U KaIbLUsS (BO3MOXHO HCIIOIH30BAHHE
BHJICOMATEPHAIOB), HCCJEAOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AIIOMUHHUS U THUIPOKCHIA
LIMHKA, pEeIIEHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 IO TeMe «BakHele MeTasibl U UX COCAUHEHUS.

XuMHA U OKpYKaOLIas cpeaa



BemectBa u marepuansl B NOBCEIHEBHOM XW3HU 4YeEJOBEKA. be3omacHoe HUCnosib30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas moMOIIs Py XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYKarolleil cpeabl (MpeaenbHas AONMyCcTHMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Ponb xuMun B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3IloB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJIOB, IIOJTMMEPHBIC MATEPHATIBI).

Meosicnpeomemnvwie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHHU B 9 Kilacce OCYyIIECTBIIIETCS Yepes
UCIOJIb30BaHUE Kak OOIIMX EeCTCCTBCHHO-HAYYHBIX TIOHSATHUH, TaK W TIOHATUH, SIBJISIOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHSATHS: Hay4yHBIH (DaKT, rumoresa, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIaccuukalus, nepuoIn4YHOCTh, HAOI0JeHIE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIHN 3(DPEKT, TEXHOTIOT S, MATEPHAIIBI.

®dusuka: wmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, H3OTOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsil, IPOBOJHUKH, OJYIPOBOJHUKH, TUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TeNO, O0BEM, arperarHoe COCTOSHHME BEIIeCTBa, Ta3, pPacTBOD,
PacTBOPUMOCTD, KpUCTaIINYecKas peléTKa, CIijiaBbl, (pU3NUEeCKre BEIUYUHBI, SIMHHUIIBI H3MEPEHUs,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: Qortocunres, npixanwe, Ouochepa, SKOCHCTEMa, MHHEpAIbHBIC YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE  pe3yibTaThl OCBOEHHS MPOTPaMMbl  OCHOBHOTO 00mero o0Opa3oBaHUs
JIOCTUTAIOTCS B XO7€ OOYYeHHs] XMMHUU B €JMHCTBE y4eOHOH M BOCIUTATEILHOM NIESATEIBHOCTH B
COOTBETCTBUH C TPAAMIUOHHBIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBCHHBIMH
[CHHOCTSIMH, TPHHSATHIMH B OOIIECTBE TNpaBWJIAMH M HOPMAMU TIOBEJCHUS M CIIOCOOCTBYIOT
MPOIIeCCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATIM3AINN 00YJarOIIIXCS.

JINYHOCTHBIE  PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# TO3UTHBHBIX IIEHHOCTHBIX OPUCHTAIIMI M PACIIUPEHHE OIBITA ISATEIBHOCTH Ha €€ OCHOBE,
B TOM YHKCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY M HAyYHOMY
HACJICMI0, TMOHMMAHWS 3HAYCHHS XHMHYECKOW HAyKH B IKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(MOpMANUeil O MepeoBbIX TOCTIKEHHUSX U OTKPBITHAX
MHPOBO U OTEUECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa U
0011ecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEJCTABICHUS O COLUMAIBHBIX HOPMax M TMpaBHIaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHHUKATHBHOM KOMITETEHTHOCTH B 00IIIECTBEHHO TIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOM ¥ JAPYIMX BHUAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JAEATENBLHOCTH IPH BBINOJHEHUH Y4YEeOHBIX, MMO3HABAaTEIbHBIX 3ajad,
BBIIIOJIHCHUH XMMHYECKUX OKCIIEPUMEHTOB, CO3IaHHHM YYEOHBIX IPOCKTOB, CTPEMICHUS K
B3aMMOITIOHMMAHHIO W B3aWMOIIOMOIIM B IpOLECCe 3TONW Y4eOHOW JEesTENbHOCTH, TOTOBHOCTH



OLICHMBATh CBOE IOBEJECHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3ULMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUs MOCIEACTBUM TOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSL:

MHPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XUMHUUYECKOW PEaKlMH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTaBISIOLIME OCHOBY JJI IOHUMAaHUS CYIIHOCTH
HAYyYHOH KapTHHBI MHUpA, MPEJACTAaBICHHA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPa3BUTHUS MPUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJIHOM CPeloi, O POJIM XMMUU B TO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HAIpPABJICHHBIE HAa IIOJYyYEHUE HOBBIX 3HAHUUW IO XHUMHH,
HEOOXOoAUMBIE Uil  OOBSICHEHUS HAONIONAeMBIX IPOLECCOB M SIBICHUH, IO3HABAaTEIbHOM,
MH(POPMAIIMOHHON M YUTATENBCKOW KYJIbTYPHI, B TOM YMCIJIC HAaBBIKOB CAMOCTOSITEIILHON pPabOTHI C
y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JHUTEpaTypod, JOCTYNHBIMH TEXHHUYECKUMU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYEHUIO0 W TO3HAHMIO, JIOOO3HATENBLHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M HCCIEAOBATEIbCKON JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIMpPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JAajbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHHME MOCIEACTBUM U HENPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS
QJIKOTOJII, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIONEHHS MpaBUi O€30MacHOCTH MpH
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS S

MHTEpEC K MPaKTHUYECKOMY HM3YyUEHHUIO mpodeccuil W TpyAa pa3IiMyHOrO pojad, YBaXKEHHE K
TPYAy U pe3ysibTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHCJIE HAa OCHOBE IMPUMEHEHUS MPEIMETHBIX
3HAHUN 1O XUMHH, OCO3HAHHBINA BHIOOP MHIAMBUAYAIBHON TPACKTOPUU MPOJOHKEHUSI 00Pa30BaHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB M CHOCOOHOCTM K XHUMHHU, OOIIECTBEHHBIX MHTEPECOB U
MOTpeOHOCTEH, yCIemHON MPOPECCHOHAIIBHON JEATEIPHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBAThCS B IPO(eCcCHOHAIBHOI cpeie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHE K IMPHPOJie KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CyILEeCTBOBAaHUS, MOHMMAHHWE ILIEHHOCTH 370pOoBOro M Oe3omacHOro obpasza >KHM3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/10pOBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHUs] MpaBuJl O€30MacHOr0 IMOBENEHHUs NMpU paboTe C BEIIeCTBAaMH, a TAaKXKe B
CUTYalUsX, YTPOXKAIOLIUX 310POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHMS, MOJydyaeMble MPU W3YYEHUM XMMMHM, JJI PELIeHHUs 3a/1ad,
CBA3aHHBIX C OKpYXKaroLeH MPUPOIHON CPEOH, JJIsl OBBIILEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHMA TJI00AIBHOTO XapakTepa HKOJOTHUECKUX MPOOJeM M MyTed WX pelieHHs MOCpPEeICTBOM
METOJIOB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAThCS UM B IIO3HABATEIIBHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTampeaMETHBIX pe3yAbTAaTOB BBIICTSAIOT 3HAYMMbIE 17 (OPMHUPOBAHUS
MHUpPOBO33pEHUsI OOIIEHAyYHbIE MOHATHS (3aKOH, TEOpHWs, NPUHIMI, THUIOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EeOHBIX
IperMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUH M3 3TUX MPEAMETOB (GOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YyHUBEpCalbHble YydeOHbIE AEWCTBUS (TO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJIsTUBHBIC), KOTOpbIe 00ecrnednBaoT (HOpMUpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIICHUIO YU€OHOU eI TENbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JIorHyecKkue AeucTBHA:



YMEHUS UCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUM: PacKpbIBaTh
CMBICJT XMMHYECKHUX MOHATHH (BBIICISTHh UX XapaKTepHbIC IPU3HAKHU, YCTAHABIIUBATH B3aUMOCBSI3b C
OPYTUMU TOHSTHUSIMH), HCIIOJNb30BATh MOHATHS ISl OOBSACHEHUS OTIENIbHBIX (DaKTOB M SIBICHUH,
BBIOMpATh OCHOBAHHUS M KpPUTEPUM Uil KJIacCU(PUKALUU XHUMHUYECKUX BEIIECTB UM XUMHUYECKUX
peakiuii, yCTaHaBIMBaTh MPUYUHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HM3YyYCHHS, CTPOUTH
JIOTUYECKHE PpaACCYXACHUS (MHAYKTUBHBIC, IEAyKTUBHBIE, [0 aHAJOTHUM), JAeJIaTb BBIBOJALI U
3aKJIIOYEHUS;

yMEHHE NPUMEHATh B IpOIEcce MO3HaHWsI MOHATHA (IIPeIMETHbIE U METalpeJAMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJECNIH, UCIHOIb3yeMble B XUMHH, MPEOOpPa3OBBIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICNIbHBIE TPEACTABICHUS — XUMUYECKHMU 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckas Gopmysa U ypaBHEHUE XUMHUECKON peaKIMK — MPU PelIeHUH y4eOHO-TI03HaBaTEeIbHbIX
3a/1a4, ¢ y4€TOM 3THX MOJEJIbHBIX MPEICTABICHUN BBISBIATh U XapaKT€PU30BATH CYLIECTBEHHbIC
MIPU3HAKU M3y4aeMBIX 00OBEKTOB — XMMHYECKHUX BEIIECTB U XUMUUYECKUX PEAKIIN, BBISBISITH 00IINE
3aKOHOMEPHOCTH, MPUUYMHHO-CIICJICTBEHHbIE CBSI3M M MPOTUBOPEUYHUS B HM3Y4aeMbIX IMpoleccax u
SIBJICHUSIX.

Ba3oBble uccienoBarebCKkue AeiCTBHA:

YMEHUE UCI0JIb30BaTh IIOCTABIEHHBIE BOIIPOCH] B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI I ()OPMHPOBAHMS THUIIOTE3bI MO IPOBEPKE MPABHIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

MpHOOpEeTEeHHEe OIbITa IO IUIAHWPOBAHUIO, OpPraHU3alMd M TMPOBEACHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHUE HAONI0AAaTh 32 XOJOM MpPOIEcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €TO
pe3ynbTar, (GopMmynupoBaTh O000OIIEHHS ¥ BBIBOABI IO pE3y/lIbTaTaM MPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMsI, COCTABJIATH OTUET O MIPOJIEIIaHHOM padoTe.

Pa6Gora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IMYHBIX BUAOB U
¢bopM TmpencTaBiIeHMs, MOITYYaeMYI0 W3 pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJSIpHAs JUTEpaTypa
XUMHUYECKOTO COJIEPKaHMs, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KpUTUUECKH OIICHUBAThH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATh PAa3IUYHble METOJbI M 3alpOChl MPU MOHUCKE M OTOOpe MHGOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJHEHHUs Y4YEOHBIX M TO3HABATENBHBIX 3a]1a4
ONpeAeNEéHHOr0 THIA, NPUOOpPETEeHHE OnblTa B O00JACTH MCIONb30BaHUS HHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOHM AKTHMBHOTO HCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BEIOUPATh ONTUMANBHYIO (hOpMY TIpe/ICTaBICHUS] HHPOPMAITIH
Y WUTIOCTPUPOBATH pElIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMu, APYruMu (hopmamu
rpa@uKu U UX KOMOMHAIUSIMU;

YMEHHE WCIONIB30BaTh W AaHAU3UPOBATh B Tpollecce Y4YeOHOM U UCCIIEeNOBATENbCKON
NEeSTeIbHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CETLCKOTO XO3SHCTBA U TPAHCIIOpTa HA
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON Cpelibl.

KoMMyHuKaTHUBHBbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOJe qUaiora u (WiK) AUCKYCCHH) IO CYIIECTBY 00CYKIaeMon
TeMBI, (HOPMYIUPOBATH CBOU MPEUIOKESHHSI OTHOCUTEIHHO BHIMIOTHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHUS TPEJICTABIATh MOJYICHHBIC PE3yJIbTaThl MMO3HABATEIILHON NEATEILHOCTH B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX; JAeNIaTh MPE3EHTAIINIO0 PE3yIbTaTOB BHIMOJHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIaOopaTOpHOW pPabOThl MO HMCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);

yMEHHsSI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOHM MO3HABAaTE€IbHOM U
HCCIIEIOBATENbCKOM EATETbHOCTU NIPHU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4yéTa 00IIMX
MHTEPECOB W COTJIACOBAHUS MO3HIMKA (0OCYXIeHUS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,



KOOPJAMHALIMS COBMECTHBIX NEUCTBUM, ONpe/IesieHHe KPUTEPUEB MO OIEHKE KauecTBa BBHITIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHUE CaMOCTOATEIbHO OIpPEAENATh LEIU JEATEIbHOCTH, IIAHUPOBaTh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTH, BEIOUpATh Hanbomee
3¢ (heKTHBHBIE CIIOCOOBI pelieHMs] YIeOHbIX U TIO3HABATEIBHBIX 33714, CAMOCTOSTEIILHO COCTABIISITh
WM KOPPEKTHPOBATH IMPENJIOKEHHBIM aJrOpUTM JEUCTBUU NPHU BBIIOJIHEHUHM 33JaHUI C y4E€TOM
MOJIyY€HUsI HOBBIX 3HAaHUN OO0 uU3yuyaeMbIX OOBEKTaXx — BEIIECTBAX M PEaKIUAX, OLECHUBAThH
COOTBETCTBHE MOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHON 11€JIM, YMEHHUE UCII0JIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIPEeJIaraeMble B YCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pE3yNbTaTOB IO OCBOCHHUIO 00S3aTENILHOTO  COJEp>KaHus,
YCTaHOBJICHHOTO JaHHOW  (¢efepanpbHOM  pabodell  mpOrpaMMoOi,  BBIACISAIOT:  OCBOCHHBIE
00yJaroNMMUCS HAYYHbBIE 3HAHWS, YMEHHUS U CIIOCOOBI JCHCTBHM, CICIIU(PUIESCKHIE I IPEIMETHOM
obnactu «XuUMHS», BUABI JIEATEIHHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETalHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHH:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUM: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEIIECTBO, CI0AKHOE BELIECTBO, CMECH (OJTHOPOAHASI U HEOIHOPOAHAS), BAJICHTHOCTb,
OTHOCUTEIIbHAsA aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIM 00BEM, OKCHU/I,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEIILHOCTD, CTETIEHb OKHCIICHUSI, XUMUYECKas
peaxius, KiaaccuGuKaIus peakiuii: peakui COSAMHCHUS, PEAKIINH PA3JI0KCHHUS, PEaKIIUU
3aMelIeHus], peakliui 0OMeHa, 9K30- U YHJA0TEPMUYECKUE PEaKIIUu, TeTI0Bo A3 (EKT peakiumy,
SJIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHAast OpOUTAllb, PAUyC aTOMa, XUMHUUYECKas CBA3b,
MOJISIPHAST ¥ HETIOJISIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JI0JIsI BEIIECTBA (MPOIEHTHAsE KOHIICHTPAIIKs) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHSATUN U TPUMEHSITH 3TH TOHSITHS TIPU
OTIMCAaHUU BEIIECTB U UX MPEBPAIICHU;

® JCIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJISi COCTaBJICHUS (hOPMYJI BEIIECTB U YPAaBHEHHI
XUMHYECKUX PEAKIIU;

® OMpEeNsITh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy
coeuHEeHM o ¢popMynam, B XUMUYECKON CBs3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUUYECKUX
COCIMHCHMSIX

e packpbiBaTh cMbich llepuoanueckoro 3akona J[. . MenzeneeBa: 1eMOHCTpUPOBAThH TOHUMaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT MX IOJIOKEHHUS B
[Tepunoandeckoii cucteme, 3aKOHOB COXPaHEHUST MACChI BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOrapo;

® ONKCHIBATH U XapaKTEPU30BaTh TaOMHuHyI0 popmy [leproaudeckoit CHCTEMbI XUMUUECKHIX
AJIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHas moarpynmna (A-rpynmna)» u «mnodounast noarpymnmna (b-
Tpymma)», Majble U O0JbIINe IEPUOIbl, COOTHOCUTH 0003HAUEHHsI, KOTOPBIE UMEIOTCS B TaOJIHIIE
«ITepuoanmyeckas cucrema xumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4MCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHUX AJIEMEHTOB (COCTaB U 3apsl sapa, ooIee
YHCJIO AJIEKTPOHOB U PacHpeieNIEHUE UX MO IEKTPOHHBIM CIOSIM);

e iaccu(UUUPOBATh XUMUUECKUE JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XMMUUECKHUE PEAKIINH
(TI0 YMCITy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY AP (DEKTY);



XapaKTEepPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIIECTB PAa3IMUYHBIX KIACCOB,
MOJTBEPIK/1asi ONMKMCAHNE MPUMEPAMU MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOTO 3JIEMEHTA 10 (hOpMYyJie COSTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEaKIINK;
MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEIBLHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIE, CHCTEeMAaTH3AINI0, KITACCH(UKAIIHIO, BBISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBSI3eH
— JUISl U3YYEHHS CBOMCTB BEILIECTB M XMMUUYECKUX PEAKIIMi, ECTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIEJIOBATh MPABUIIAM ITOJIB30BAHMSI XUMUYECKON TIOCYION 1 TaOOPaTOPHBIM 000pYyIOBAaHUEM, A
TaKKe IPaBIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBIITOJIHEHUIO
1a60PaTOPHBIX XUMUYECKHX OIBITOB IO MOTYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BOIOpO/Ia M KHCIIOPO/IA), PUTOTOBIICHHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOM 0
pacTBOPEHHOTO BEILIECTBA, JIAHUPOBATH U TPOBOJAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO0 HHIUKATOPOB (JTAKMYC,
benondranenH, METUIOPAHK U IPYTHE).

K koH1y 00y4enus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y OO YUAIOIUXCSI YMCHHI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKHUX MTOHATUN: XUMUYECKUN FIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATUOH, aHUOH, TPOCTOE BEMIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAs PEaKIUsl, XUMUYECKas CBS3b,
TETI0BOM 2(PPEKT peakinu, MOJIb, MOJSIPHBIN 00BbEM, PACTBOP, ANEKTPOIIUTHI, HEAIEKTPOIIUTHI,
ANEKTPONIUTHYECKAS TUCCOIHMAIINS, PEAKIITH HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHUECKOe
paBHOBecHE, 00paTHMbIE U HEOOpATUMBIE PEAKITUN, OKUCITUTEIHHO-BOCCTAHOBUTEILHBIE
peaKurH, OKUCIUTEL, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIINS,
amM(pOTepHOCTh, XMMHUYECKas CBSA3b (KOBAaJCHTHASI, MOHHAS, METAITNYEeCcKas ), KpUCTAIITNIECKast
peneéTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW peaKIu, MPeaeIbHO
nonyctumas konueHTpanus [IJIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHATH 3TU MOHATHUS TTPU
OTMCAHUU BEIIECTB U UX MPEBPAICHU;
HCIIOJIH30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIIeHUs (POPMYIT BEIIECTB U YpaBHEHUM
XUMHYECKUX PEAKIINI;
ONPEACIISITH BAICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSAX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIacCy COSTMHEHUH 10
dbopMynaM, B XUMHUYECKOU CBS3U (KOBaJICHTHAsI, MOHHASI, METAJTHYECKas) B HEOPTaHUIECKIX
COCIMHEHUSX, 3apsijl HOHA [0 XUMUYECKOH (popmyIie, XxapaKkTep cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BENIECTBA;
packpsiBaTh cMbIci [lepuoanueckoro 3akona [[. . MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHWMAaHHUE: OMUCHIBATh U XapaKTepu30BaTh TaOmuHyi0 dhopmy [leprnoandeckoit cucTeMsl
XUMHUYECKUX DJIEMEHTOB: pa3JInuaTh MOHATHS «TJaBHAs moArpynmna (A-Tpymnmna)» u «rmo0oqHast
noarpynna (b-rpymnmna)y», maneie u 60bIIMe TIEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B IEPUOANYECKOM TabIuIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsiJ sAApa, 0011Iee YUCIIO AIEKTPOHOB U pacipeiesieHne ux
T10 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHUHN CBOWCTB 3JIEMEHTOB



U UX COEIMHEHUH B Mpeesiax MaJblX IEPUOAOB U TJIaBHBIX NOAIPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKUE PEaKIIH
(110 YMCIly ¥ COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEILIOBOMY 3 (deKTy, 1o
W3MEHEHMIO CTENEHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CTICHU(PHUUECKUE XUMHUECKUE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, OATBEPKAAs ONIMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTHUECKON IUCCOLMALIMM KUCIIOT, HIEJIOUEH U COJIEH, IIOJIHBIE U
COKpaIlEéHHbIE YPaBHEHUS pEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIUM, TOATBEPKIAFOIINX
CYILLIECTBOBAHUE N'E€HETUYECKOM CBS3U MEXY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

PacCKpbIBaTh CYIIIHOCTb OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI IIOCPEACTBOM COCTABICHUS
3NIEKTPOHHOTO OajlaHCa 3TUX PEaKIHA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH IPOTEKAHHUS
XUMHUYECKHX IIPEBPALLECHHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO 0O
XMUMHYECKOI'0 3JIEMEHTA 110 (OpMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIUy;

co0Jr01aTh MpaBUJIa MOJIb30BAaHHSI XMMUYECKOH MOCYI0M 1 1a00paTOPHBIM 000PYI0BaHUEM, a
TaKXe MpaBuiia 0OpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSAMU IO BBIITOJIHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

IIPOBOJIUTH PEAKIIMH, IIOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3JINYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOIUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
Cynb(at-, FTUIPOKCUIA-UOHBI, KATHOHBI AMMOHUS M HOHBI M3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOINE B BOJHBIX PaCTBOpaX HEOPraHUUECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTENBHOMN IEATEIbHOCTH — aHAIU3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3aIIMIO, BBISIBIIEHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB U XUMUYECKHUX PEAKLIUN, €CTECTBEHHO-HAy4YHbIE METO/IbI TO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIi U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
n/m H TeM NPOrpamMmbl KosnyecTBo yacoB  oOpa3zoBaresibHbIE
pecypchl
KonTposabHubie IIpakTHyeckue
Bceero P P
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOM EeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJloBeKa
19 BemecTBa 1 xuMuaeckue 15 1 bu6mmorexa [IOK
' peaxiuu https://m.edso00.ru/7f41837¢c
Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bosznyx. Kucnopon. ITonsitie 06 6 bubnuoreka [IOK
OKCHIaX https://m.edso0.ru/7f41837¢
99 Bonopoa. Ilonstue o kuciorax 8 1 bu6mmorexa [IOK
U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCTMHEHUIN https://m.edso00.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazaeny

30

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XAUMHYECKUX djeMeHToB /I, U.
MenneneeBa. CTpoeHHe aToMa
XuMU4YecKas CBI3b.

3.2 OKUCIIHTEIIFHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo M XMMHYeCKHE PeaKIUH
[ToBTOpeHue u yriydsieHne 3HaHUuH
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazgeny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanasl M UX cOeTHHEHUS

OO0mas XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO11ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux
COEIIMHEHUS

OO01mmast XxapaKTepPUCTHKA XUMHYECKIX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH M UX COeTMHEHHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO1re cBOMCTBAa METAIJIOB

3.2 Baxueiime MeTauibl U UX CO€IUHEHUS

Hroro no pazgeny

Pasnen 4. Xumus u oxkpyxamomas cpeaa

4.1 BemiectBa u Marepuaisl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

IIpeamer xumun. Poiab XMMUU B KU3HA
geJjioBeKa. Teja U BelmecTBa

ITonsaTue 0 MeTOAaX MO3HAHUS B XUMUH

[IpakTuueckas pabora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHUEM

Uuctele BemiecTBa U cMecu. CriocoOsl
paszaenenus cMecen

[TpakTuueckas padota Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TTOBAPEHHON COJIN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKUE AIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

[IpocTeie u cloXKHBIE BEIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BanreHTHOCT
aTOMOB XMMHYECKUX 3JIEMEHTOB

OTtHocuTeNbHAS aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHU

KonunuecTBo BemecTBa. Modb.
MousipHast macca

dusndeckre U XUMUYCCKUE SIBICHUS.
XuMuYecKas peakius

HpI/ISHaKI/I " YCJIOBUA MTPOTCKAHUSA
XUMHNYCCKHUX peaKI_II/Iﬁ

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XuUMUYeCcKre ypaBHEHHUSI

BrruncieHus: KoJau4yecTBa, MacChl
BEIIECTBA 10 YPAaBHEHUSAM XUMHUYECKUX
peakuuii

Krnaccudukanus XuMHUECKUX peakiui
(coenuHeHus, pa3IoKeHHUS,
3aMeIIeHHs, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IeHHE 1
CUCTEMaTH3aIUs 3HAHUH

Kontponbnas padota Nel o teme
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonstue 06 okcumgax

CriocoOsl MosTy4eHus: KUCI0poia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoi 3 PeKT XUMUIECKOM
peaKIyu, TIOHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U
SHIOTEPMHUECKUX PEAKIIUAX

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3lyXa, CIOCOOBI €ro
IPEJOTBPALLICHUS

[TpakTrueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue KucIoposa,
M3y4YEHUE €r0 CBOMCTB)

Bonopon — anemeHT u mpocroe
BelecTBO. Haxoxaenue B npupoje
du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [IpumMenenne Bogopoaa

IlonsTHE O KMCIIOTaX U COJIIX

CriocoObl nostydeHus BoAOpoa B
nabopaTtopuu

[Tpaktrueckas padota Ne 4 o Teme
«[lonyuyenue u cobupanue Bogopoaa,
W3y4YEHUE €r0 CBOMCTB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

Brruucienns o0béMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
YpaBHEHHUIO pEaKIIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI I'a30B
dusnueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

Cocras ocuoBanuii. I[Toustue 00

WHJIUKATOpax

Bona kak pacTBOPHUTECIIb. Hacriennsie

Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas

JI0JIsl BEIIECTBA B PACTBOPE

[TpakTruyeckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C
ONpeAcIEHHON MacCOBOM 10er
PacTBOPEHHOTO BEIIECTBAY
KonTtponbHast pabota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
OKcuapl: coCTaB, KJIacCupUKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBA

[IpaxTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COCTUHEHUN»

I'enernueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCTUHEHUN

O000I1IEHNE U CUCTEMATHU3AIMS SHAHUI

KonTtponbHast pabota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coeuHeHu"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYECKHUX 3JIeMEeHTOB. [IoHsaTHE O
rpynmax CXOJHbIX 3JICMCHTOB

[Tepuonnuueckuii 3aKOH U
[Iepuoanueckas cucreMma XUMHYECKUX
anemenToB [I. 1. Menaeneera

[Iepuonsl, rpynmsl, MOATPYIIIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64
65

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonbl

CrtpoeHue 3IIeKTpOHHBIX 000JI0YEK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cucremsl /. 1. Menneneena

XapakTepucTuKa XUMHUYECKOTrO
3JIEMEHTA MO €ro MOJO0KEHUIO B
[Iepunonnueckoii cucreme /1. U.
Menpeneena

3unauenue [lepuoanueckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /. W.
MeneneeB — y4€HbIU, IEAAror u
rpak1aHuH

9J'IeKTp00TpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonHasg xumMuueckas CBI3b

KoBanenTHas MnoJrsipHad XUMHUYCCKasA
CBA3b

KoBanenTHas HEMOJIsIpHad XUMHUYCCKasA
CBA3b

CrerneHb OKUCIIEHUS

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKHCIUTEIN U BOCCTAHOBHUTEIN

KonrtponbHast padora Ne4 o reme

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso0.ru/00adb076

bu6mmoreka [JOK
https://m.edso00.ru/00adb076

bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XUMUYECKasI CBS3bY

PesepBubIil ypok. O600111IeHIE 1

06 cUucTeMaTu3auuvs 3HaHUI

67 PesepBubIil ypok. O600611eHIE 1
crCcTeMaTH3aIus 3HaHUH

68 PezepBHblit ypok. O6o0011eHuE 1

cUCTeEMaTHU3alusd 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0OH.
[Tepunonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEPBBIX TPEX MEPHUOJIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTraHWYECKUX BEILECTB

Bunper xumMudeckoii CBSI3U M THITHI

KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o teme

«[ToBTOpEHUE U yrirybiaeHne 3HaHUil
OCHOBHBIX Pa3/IeoB Kypca § Kiacca»

Knaccugukarus Xxumuueckux

peammﬁ 110 PAa3JIMYHBIM MPpHU3HAKAM

ITonsiTHE O CKOPOCTH XUMHYECKOU

PEaKknuu. IToHsATHE O TOMOTEHHBIX U

TCTCPOTCHHLBIX PCAKIIUAX

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.

@DakTOpHI, BIUAIOIINE HA CKOPOCTh

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'0 paBHOBECCHUS

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu

Teopust 37EKTPOTUTUYECKON
muccouuanuu. CHibHbIE U cialble
AIEKTPOIUTHI

Honnble ypaBHEHHsI peakui

XHUMHUYECKUE CBOIICTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUI
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

XUMHYECKHE CBOMCTBA COJIEH B CBETE
npecTaBIeHul 00
3JICKTPOJIMTUYECKON JUCCOIHAITIHI

[TonsiTe o ruapoOaU3E coJen

O000111eHNEe U CUCTEMATU3ALIS
3HAHUN

[TpakTnyeckas padora Ne 1.
«Pemenne 3KCrepuMEHTaIbHBIX
3a1a4»

KonTtponbHas padora Ne2 o treme
«OIIEKTPOINTUYECKAS TUCCOLMALINS.
XVMMUYECKUE PEAKLIUU B PACTBOPAX»
OO61as xapakTeprCTHKa raJIOr€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

Xnoposogoposa. CossiHast KUCIIOTA,

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

[IpakTuueckas padora Ne 2 o reme
«lomydeHnue CONAHON KUCIIOTHI,
M3y4YEHUE €€ CBOUCTBY»

BbruuciieHus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3
pEeareHToB JIaH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymmsl

ANnoTpornHbie MOAU(UKALIUT CEPHI.
Haxoxnenne cepsl U €€ coeTMHCHUH
B Iipupojie. XMMHYECKHE CBOMCTBA
cephl

CepoBoaopo1, CTpOEHHUE,
¢duznyecKkue 1 XuMUYECKHe CBONCTBA
Oxkcunsl cepbl. CepHast KHCIIOTA,
dbuznyecKkrue 1 XUMUYECKHe CBONCTBA,
[IPUMEHEHUE

XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
MOJTYYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl

Brruncnenue MaccoBoii 1071 BEIXOAA
MPOJYKTa PEaKIuu

OO0mras XxapaKTepuCTUKa JIEMEHTOB

https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U
npUMEHEHHE

[TpakTrueckas padota Ne 3 o Teme
«Ilonmydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

A3oTHas KucioTa, e€ Gpusndeckue u
XUMHUYECKHE CBONCTBA

Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX
ynoOpeHnid. XuMu4eckoe
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOMCTBA, MOy4YCHHE

Ucnonb3oBanue ¢pocdaTtos B
Ka4eCTBE MHUHEPAIBHBIX yI00pEHUH.
3arpsi3HEHUE IPUPOAHON CPeEIbI
docharamu

Yraepon, pacipocTpaHEeHHE B
npupoe, GU3NIecKre U XUMHUIECKUE
CBOMCTBA

OKCI/I,Z[BI yriepoaa, ux (I)I/I3I/I‘-IGCKI/IG n
XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adeeab

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

VYroabpHag KUciioTa U €€ coJin

[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa.
KauectBenHnast peaxiust Ha KapOoHaT-

HOH

[TepBoHavabHBIEC TOHATHSA 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

Kpemuunii u ero coequHeHus

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnaenne HeMeTalIbl ¥ UX
COCIMHCHUS

Konrtponsnas padora Ne3 o reme
«Baxneimme HeMeTaIbl U UX
COEJITMHEHUS»

OO61mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.
Meramunueckas CBsi3b U
METAJNTNYECKask KpUCTATMYECKast
pemérka. @u3nvecKre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMUYECKUN P
HanpsHKEHUH METAIIIIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

55

56

O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CruiaBel. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIINH,
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH

ITonsarue o KOppO31uHU METAJIJIOB

[Ieno4nble METAIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJus

[IlenouHoO3eMeNIbHBIC METAJIIIBI —
KaJIbIIUA ¥ Mardui

Bakueiinme coeqMHEHNS KaJILIUS

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

[IpakTuueckas pabora Ne 6 o Teme
"XEcTKOoCTh BOABI 1 METOOEI €€
ycTpaHeHus"

ATTOMUHUN

AMpoTepHbIe cBONCTBA OKCHA U
TUAPOKCUAA

Kemneso

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

bubmuorexa [JOK
https://m.edsoo.ru/00ael4bh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael4bh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

S7

58

59

60

61

62

63

64

65

66

67

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a
(1) u xene3a (111)

O00011eHUE U CUCTEMATU3 AL
3HAHUH

[TpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIILHBIX 3aa4 10 TeMe
«BaxHeume MeTaJlIbl U UX
COCTMHCHUS»

Bbruucnenus no ypaBHeHUsIM
XMMHUYECKHX PEaKLuil, eciii OJJUH U3
peareHToB J1aH B U30BbITKE WK
COJEPXKUT IpUMecH. Beruucienus
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu

O0o001IcHNE U CHCTEMATH3aIINS
3HAaHUM

KonTponsHnas padora Ne4 o teme
«Baxkneiinie MeTaibl U UX
COCIMHEHHUS

BemectBa u maTepuansl B
MTOBCETHEBHOM JKM3HU YeJIOBEKa
XUMHYECKOE 3arps3HEHNE
OKPY’KaloIllel cpebl

Pone xumum B pemennn
IKOJIOTHUYECKUX MPOoOIeM
PesepBHbIil ypok. O0001ICHNE U

cUcTeMaTHu3anus 3HaHUHU

PesepBHelit ypok. O6001ICHHE U

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O0001ICHNE 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68 4 7


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

YYEBHO-METOAWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBernieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOIUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 001ieodpa3oBaTenbHbIX yupexaenuit O.
C. TI'abpuensn. -M.: [Ipoda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpereparbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTaHaapTa od1ero oopasoBanus B 001eo0pa3zoBaTeNIbHBIX yupekaeHusIX Bonrorpaackoi
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padotsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

Tabpuenan, O. C. Xumus. 8 xnacc: paboyas terpaapb k yueOnuky O. C. ['abpuensna O. C.
I'abpuensn, A. B. SlmykoBa. - M.: [Ipoda, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeanitHbie 00pa30BaTeIbHBIE PECYPCHI.
http://www.chemnet.ru

[azera «Xumus» 1 caldT 1uist yuurens «51 uay Ha ypok xumuuy» http://him.1september.ru.

Enunas xomteknus LIOP: [penmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepHAJIOB 10 XMMHUH Ha moptaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm

